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Purpose

To determine potential radionuclides in the area surrounding and outside the reactor pool liner (biological
shield) of the Alan J. Blotcky Reactor Facility (AJBRF) at the Omaha Veterans Affairs Hospital in Omaha,
Nebraska.

Scope

1) To determine the extent of activation of the following materials that may have become activated as
a result of AJBRF operations:

1) Concrete

2) Al-6061

3) Soil

4) Epoxy

5) Steel (Carbon)

6) Graphite

Methodology
Activation studies were conducted using ANITA-2000. Two sets of ANITA-2000 computer runs were
conducted.

The first set consisted of a single soil sample with a volume of 1 cubic centimeter exposed for 8 hours per
day for 5 days at 18 kW. This set would show the short-term activation and decay associated with the soil
nuclides.

The second set of ANITA-2000 runs consisted of long-term activation and decay of various materials
associated with the reactor operations. This set of outputs would show the long-term activation and decay
associated with these materials.

ANITA-2000 is a computer program that computes the radioactive inventory of a material subject to
neutron irradiation, continuous or stepwise and provides activity, atomic density, decay heat, energy of
decay gamma rays and ingestion hazard of each nuclide. It also provides total activity, decay heat, contact
dose equivalent, gamma-ray spectra for the irradiated material, verses cooling time.

The flux neutron spectrum was used in each of the ANITA-2000 runs for the materials listed above.
ANITA-2000 was run to simulate the activation (absorption of a neutron and subsequent transmutation into
a radioactive isotope) of these materials. The AJBRF reactor operated safely from June 1959 to April 12,
1961 at 18 kWand at 20 kW from April 12, 1961 until November 5, 2001. The operating history of the
ANITA-2000 simulation consisted of 8 hours per day, 5 days per week of continuous operation at the
power level specified above. The ANITA-2000 output files for each of these materials are located in
Attachment E.

For each decay time, the ANITA-2000 output provides activation information. This information consists of
the radioactive isotope concentrations (p.Ci/cm3), energy spectrum (MeV/cm3/sec) and particle spectrum
(photons/cm3/sec).

INPUT PARAMETERS
Source: 4.8 x 1013 neutrons/cm2/sec (corresponding to 20 kW operation). SAR
Flux (Specimen Rack): 1.36x10" neutrons/cm2/sec (corresponding to 20 kW operation). SAR
Flux (Pneumatic Tube): 3.74xlOll neutrons/cm2/sec (corresponding to 20 kW operation). SAR
Flux (Reactor Vessel-Side): 2.64 1x107 neutrons/cmn/sec (SAR, Appendix D-3)

Flux (Reactor Vessel-Bottom): 6.900x 106 neutrons/cm2/sec (SAR, Appendix D-3)
Flux/watt (1eV to 10 MeV, 68 rod):3.56xl0 7 neutrons/cm 2/sec (Table 28, Calculated Fluxes and Cross
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Sections for Triga Reactors, GA-4361)
Flux/watt (O eV to 1eV, 68 rod): 1.51x107 neutrons/cm2/sec (Table 28, Calculated Fluxes and Cross

Sections for Triga Reactors, GA-4361)

Alan J. Blotcky Reactor Facility operating history is shown in Table 1.

Material compositions are shown in Table 2.

The tally structure for ANITA-2000 (High energy to low energy) is shown in Table 3.

Table 3: ANITA-2000 Tally Structure |
Energy (MeV) 1.49E+o1 1.35E+01 lI.22E+O I.111E+oI I .OOE+Ol 9.05E+00 8.19E+00 7.41 E+O0 6.70E+00 6.07E+0O
5.49E+00 4.97E+00 4.49E+00 4.07E+00 3.68E+00 3.33E+00 3.01E+00 2.73E+00 2.47E+00 2.23E+O0
2.02E+00 1.83E+00 1.65E+o0 1.50E+00 1.35E+00 1.22E3+00 I 1 E+0O I.OOE+OO 9.07E-01 8.21 E-01
7.43E-01 6.72E-01 6.08E-01 5.50E-0l 4.98E-01 4.50E-01 4.08E-01 3.69E-01 3.34E-01 3.02E-OI1
2.73E-01 2.47E-0! 2.24E-01 2.02E-01 1.83E-01 1.66E-01 1.50E-01 1.36E-01 I.23E-OI I.11E-OI__
8.65E-02 6.74E-02 5.25E-02 4.09E-02 3.18E-02 2.48E-02 1.93E-02 1.50E-02 Il.17E-02 9.12E-03
7.1 OE-03 5.53E-03 4.31 E-03 3.35E-03 2.611E-03 2.03E-03 1.58E-03 1.23E-03 9.611E-04 7.49E-04
5.83E-04 4.54E-04 3.54E-04 2.75E-04 .14E-04 1.67E-04 1.30E-04 1.01E-04 7.89E-05 6.14E-05

.79E-05 3.73E-05 2.90E-05 2.26E-05 1.76E-05 1.37E-05 1.07E-05 8.32E-06 6.48E-06 5.04E-06
3.93E-06 3.06E-06 2.38E-06 1.86E-06 1.45E-06 1.13E-06 8.76E-07 6.83E-07 5.32E-07 .14E-07

Results

Flux values were calculated based on the flux to watt factors of 3.56xl07 neutrons/cm2/sec from Table 28,
Calculated Fluxes and Cross Sections for Triga Reactors, GA4361 for I electron volts (eV) to 10 million
electron volts (MeV) with 68 rod and 1.5 1x107 neutrons/cm2/sec from Table 28, Calculated Fluxes and
Cross Sections for Triga Reactors, GA- 4361 for OeV to leV with 68 rods. The flux was then multiplied by
18,000 or 20,000 watts to obtain the total flux. The flux was then normalized to the appropriate flux level(s)
listed in the ANITA-2000 Input Parameters (see Attachment A). These steps were repeated for all six flux
spectrums. All six normalized flux spectrums were then inserted into the FL4. 175 file (see Attachment B,
Fluxes 2-6) of ANITA-2000.

Anita-2000 input cards were then prepared for the following materials (see Attachment C):
1) Concrete
2) Al-6061
3) Soil
4) Epoxy
5) Steel (Carbon)
6) Graphite

The structure of the ANITA-2000 input card is described in the ANMTA-2000 users manual. The activation
and cooldown times for the first ANITA-2000 computer run were based on a week of AJBRF operation (20
kW at 8 hours per day for 5 days). The ANITA-2000 output file for soil is in Attachment E.

Figure 1 shows the results of soil activation in bequerals per gram (Bq/g) based on an AJBRF operation (20
kW at 8 hours per day for 5 days). Figure 1 shows the activation cycle of 8 hours where the activity
increases due to neutron activation. The next part of the curve shows the decay cycle of 16 hours. Five
activation and decay cycles are shown. Note, that the fifth decay cycle reflects a decay time of 64 hours.

Table 1: Alan J. Bloteky Reactor Facility Operating History
Ij Activation I Activation I Decay Annual Report

Year IW-hrsj Seconds I Hours I Seconds Dates
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Table 1: Alan J. Blotckv Reactor Facilitv Oneratin L Historv
Activation Activation Decay Annual Report

Year KW-hrs Seconds Hours Seconds Dates

1959 1264 2.52980E+O 702.7222 2.90062E+O ,

1960 1264 2.52980E+0 702.722 2.90062E+O7

1961 1264 2.27682E+0 632.4 2.92592E+O ,

196; 1264 2.27682E+O 632.44 2.92592E+O7

1963 1264 2.27682E+O 632A. 2.92592E+0 ,

196 1264 2.27682E+O 632A. 2.92592E+0 ,

196 1264 2.27682E+O 632.45 2.92592E+0_

196 1264 2.27682E+O 632.4 2.92592E+0_

196, 1264 2.27682E+O( 632.44 2.92592E+O7

196 1264 2.27682E+O( 632.4d 2.92592E+0 _ _ _

1969 1264 2.27682E+O 632.44 2.92592E+O _

197( 1264 2.27682E+O( 632A. 2.92592E+O_

1971 12641 2.27682E+O 632.4 2.92592E+O7

197; 1264 2.27682E+O( 632.44 2.92592E+07

1973 1264 2.27682E+O( 632.4 2.92592E+O0

1974 1264! 2.21682E+Ol 632A. 2.92592E+O7

1975 1264 2.27682E+O 632.4 2.92592E+0 7/1n4 to 6/30n5

197/ 1264 2.27682E+O0 632.4 2.92592E+O 7/1/n5 to 6/30/6

197 1264 2.27682E+O( 632.4 2.92592E+O 7/176 to 6/30/7

1971 1264 2.27682E+O 632.4 2.92592E+O0 7/1/77 to 6/30n8

197 1839 3.31020E+0 919. 2.82258E+O 7/1n8 to 6/30n9

98 1570 2.82600E+O( 78 2.871OOE4O /1/79 to 6/30/80

1981 11900 2.14200E+Ot 59 2.93940E+O 7/1/80 to 6/30/81

1982 118 2.12400E+0E 59 2.94120E+0 7/1/81 to 6/30/82

_ 767 1.38060E+Of 383. 3.01554E+O0 7/1/82 to 6/30/83

1983 3829.61 6.89330E+O. 191.480 3.08467E+O 7/1/83 to 12/31/83

198A 13219. 2.37945E+06 660.9594 2.91565E+071

1981 13614.: 2.45055E+40 680.70 2.90854E+0_

1980 23244.: 4.18396E+06 1162.211 2.73520E+O_

198A 17559. 3.16070E+0 877.971 2.83753E+O_

198 23838. 4.29096E+4 1191.93; 2.72450E+0 _

1985 13193 2.37474E+0 659.649 2.91613E+O_

199C 9323. 1.67827E+Od 466.185 2.98577E+O_

1991 8816. 1.58702E+O 440.84 2.99490E+O7

199 8104.7: 1.45885E+O( 405.236 3.00772E+o

1 12645 2.27682E+O( 632.45 2.92592E+O

199 1264 2.27682E+O 632.4 2.92592E+O

1995 10000.l l.80003E+O( 500.0095 2.97360E+O

199 1264 2.27682E+0 632.4 2.92592E+O

1997 12649 2.27682E+O 632.45 2.92592E+O0

199 431. 7.76520E+04 21.57 3.14583E+O_

190 515.4 9.27846E+4 25.773 3.14432E+0

22d 218. 3.93660E+4 10.93d 3.14966E+O,

2001 62.d 1.13220E&0 3.144 3.15247E+O _
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Table 1: Alan J. Blotcky Reactor Facility Operating History
Activation Activation Decay Annual Report

Year KW-hrsI Seconds Hours Seconds Dates
200 O.OOOOOE+0 0 3.15360E+.0D

otal 515004 9.32074E+07Z 25890.95

Table 2: Material Compositions
Element Concreter Carbon Steel Aluminum Clad Epoxy Graphite Soil

p=8.03 g/cm3 p =2.35 g/cm3 p =7.92 g/cm3  p =2.70 g/cm3  p =1.01 g/cm3 p =2.62 g/cm3 p =2.62 g/cm3

H - ~3.01895
_ 0.1' 21.5845 IO

0 46.60

Li 0.0000001 8
N 0.00007700 0.00066

Na 0.00000720 0.0177200( .... 2.83

0.0001800( 21.1000000K
?0.04 0.8 -2.50

S2.1200000( 0.20
K 0.0000400 3.75000200

9a 0.00005001 80.1800000( 0.1084 3.63
21.2368

S 0.0000001( 0.0000366( -

0.0007000( 0.0104600( 0.1! 18.1239

V 0.0002010( 0.0003230(

0.13100006 0.0002740X 0.2
I .C 2.86342 2.-0!

Mn0.940000.01 0.0012500( 0.36
Fe98.00000001 9.6400000( 992t0 0.70 0.0423 _ 5

0.0001030( 0.0000566(

0.00107000 0.0001780(
Al,96.68 8.13a
5iOX06 4.3454 27.7Z

Cu0.0029800( 0.0001340(0. ..
Zn0.0000670( 0.0002140( .0.25'

Ca 0.0000549 .
Sn 0.1'

AsA00001290 0.0000561t
Br .OOOOl lt 0.0000155(
Rb0.0000200( 0.0001820 .
Sr0.0000004( 0.0015060(

Y ~~0.0000947 ..
Zr 0.0003690(
Nib 0.0000333(

Mo 0.0002180(
AB0.0000042(
Sb0.0000470C 0.00000629
Cs0.00000061
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-____ Table 2: Material Compositions
Element Rebarl Concretez Carbon Steel Aluminum Clad Epoxy Graphite Soil
Element p=8.03 g/cm3 p =2.35 g/cm3 p =7.92 t/cm 3  p =2.70 g/cm3  p =1.01 g/cm3 p =2.62 g/cm3 p =2.62 g/cm3

Ba 0.0004000 0.0020240 0

LA __ __ 0.00000030 - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

m 0.0000000, 0.0000163C

it0.0000000 0.00000355--

_ _ _ 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_________ 0.0000006 ---

0.0000008 ---

Ta 0.0000006( 0.0000026 ---

Pb - 0.0000721----
Th 0.0000264 -- --

_____ 0.0000150d 0.0000062----
0o.00000 0.0000197 -

I -Rebar Conipositon Summnary from Table 4.13 of Long Uved Activation Products in ReactorMateriaa, NUREGtCR-3474
2-Concrete Ingrodient (Enrico Fenno) Elemental Concentrtons fior Table 4.22 of Long Lined Activation Products in Reactor Mateaials, NUREG/CR-3474

Figure 1: Short Term Soil Activity(Bq/g)
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The activation and cooldown times for the second set of ANITA-2000 computer runs are based on long
term AJBRF operation (20 kW at 8 hours per day, 5 days per week for the operating life of the facility) or
9.32074E+07 seconds. These ANITA-2000 runs were used to determine the potential radionuclides in the
area surrounding and outside the reactor pool liner (biological shield) of the AJBRF. The ANITA-2000
output files are shown in Table 4. The I" column of Table 4 shows the attachment. The 2nd column of Table
4 shows the description of the attachment.

Table 4: ANITA-2000 Output Files |
Attachment I Descri pton I
E I ANITA Output Soil Short Term Exposure
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F I ANITA Outout Soil Long Termn Exposure
G ANITA Output Concrete Long Term Exposure - Multi Year Exposure
G0 ANITA Output Concrete Long Tenn Exposure
H ANITA Output for Rebar Based on Long Termn Exposure
I ANITA Output for Al-6061 Based on Long Tern Exposure
J ANITA Output for Epoxy Based on Long Tenn Exposure
K ANITA Output for Graphite Based on Long Term Exposure
L I ANITA Output for Carbon Steel Based on Long Term Exposure

The nuclides present for each attachment listed in Table 4 are summarized in Attachment M for the long-
term activation and decay. Table 5 shows the decayed nuclides from Attachment M and represents the
radionuclides in the area surrounding and outside the reactor pool liner (biological shield) of the AJBRF.
The I' column of Table 5 shows the nuclides present after long-term activation and decay. The 2nd column
of Table 5 shows the number of atoms per cubic centimeter (cm) for the nuclide. The 3"' column of Table 5
shows the watts per cubic centimeter for each nuclide. The 4' columnn of Table 5 shows the Joules per
cubic centimeter. The 5h column of Table 5 shows the energy (MeV) per gram of material. The 6e column
of Table 5 shows the nuclide activity in bequerals (Bq) per cubic centimeter. The 7" column of Table 5
shows the nuclide activity in curies (Ci) per cubic centimeter.

Table 5: Radionuclides from Long-Term Activation
Nuclide N/cm3 WATT/cIm3 JOULE/cm3 G(MeV/g*s) Bq/cni3 CIcn3

5oil Short Termr

Na24 182040 1.75E-1I I.36E-oc 37.107 23.393 6.32E-I(

K40 1.21E+17 2.26E-13 13199 0.1259 2.082 5.63E-I]

42 13475C 5.76E-13 3.7E-0 0.239011 2.096, 5.67E-lI]

Total 1.83E-l1 13198.57 37.471 27.572 7.45E-I(

Soil Long Term I sec.

Na 24 7.65E+0' 7.37E-10 5.73E-05 I.56E+03 9.83E+0o 2.66E-OI

Na 24ml 2.16E+01 5.75E-1 1.68E-IZ 1.34E+0; 7.42E+0; 2.01E-OW

Mg 27 3.09E+03 9.64E-13 7.90E-1( 1.29E+OC 3.78E+0( 1.02E-II

Al 28 1 .56E+0. 3.90E-I 7.56E-08 5.52E+0: 8.06E+0; 2.18E-OI

Si 31 1.13E+0' 7.89E-1 1.07E1 2.86E-01 8.27E+O 2.23E-OI

37 1.12E+0' I .IOE-1 4.81E1O 3.19E0 2.57E+O( 6.94E-1I

40 1.21E+1' 2.26E-13 1.32E+04 1.26E-01 2.08E+O0 5.63E-1I

42 9.96E+06 4.25E-11 2.73E1 1.77E+01 1.55E+0; 4.19E.OS

a45 4.44E+Oi 2.711E-1l 5.50E1 O.OOE+OI 2.19E+01 5.92E-II

a49 1.59E+03 1.37E-1; 1.03E-V 2.57E+01 2.1 1E+0I S.71E-11

c49 1.05E+Od 2.77E-13 1.37E-O 8.12E1 2.1 1E+OC 5.71E-1

e 55 8.45E+0' 6.41E-1 7.98EN 4.36Eo0: 6.79E+01 1.83E09

e 59 3.94E+0, I1A9E-12 8.25E& 3.25E+01 7.IOE+Ot 1.92E-II

oil Long Term 16.7 sec. =

a 24 7.55E+0 7.27E- 5.66E-0 1.54E+0: 9.71E+0; 2.62E-O8

g27 9.13E+0; 2.84E-13 2.33E-1 3.82E-01 1. IIE+O 3.01E-1 1

128 9.02E+0; 2.25E-1; 4.36E-1( 3.19E+01 4.65E+Ot 1.26E-10

i 31 1.053E+0, 7.33E- I] 9.98E-07 2.66E-O1 7.68E+0; 2.08E-OI

37 1.12E+O I.IOE-1 4.811E4- 3.19E0 2.57E+0( 6.93E-1 1

40 1.21E+li 2.26E-13 1.32E+04 1.26E1-1 2.08E+0O 5.63E- 11

42 9.81E+0 4.19E-1 i 2.69E0 1.74E+O]1 1.53E+0; 4.12E-0O

a45 4.44E+0 2.71E-13 5.50E-O O.OOE+O 2.19E+01 5.92E-1

Ca 49 4.24E+O 3.63E-13 2.74E-lI 6.84E-01 5.61E41 1.52E-I1

Sc 49 9.58E+03 2.54E-13 1.26E05 7.44E10 1.93E+C 5.23E-
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Table 5: Radionuelide from Lonp-Term Activation

Nuclide N/cm3 WATI/cm3 JoULE/cm3 G(MeV/g*s) Bq/cnm3 Ci/c3

Fe 55 8.45E+0! 6.41E-14 7.98E-06 4.36E-0 6.79E+01 1.83E-0O

Fe 59 3.94E+0' 1.49E-1 8.25E1t 3.25E+0( 7.10E+0 1.92E-1

Tota; 8.48E-1( 1.32E+04 1.57E+0' 2.OOE+0 5.41E-0O

oil Long Term 11.6 d .

37 8.91E+01 8.76E.1l 3.83E-0S 2.54E4 2.04E+01 5.52E-1 I

40 1.21E+1, 2.26E-13 1.32E+0 1.26E-01 2.08E+0 5.63E-I 1

245 4.23E+0 2.58E-13 5.23E-0 O.OOE+O 2.09E+01 5.64E-1

Fe 55 8.39E+0O 6.36E-14 7.911E-0O 4.33E-0; 6.73E+01 1.82E-OS

Fe 59 3.29E+07 1.24E-1; 6.89E-01 2.71E+O 5.93E+0 1.60E-1

Tota 1.79E-1; 1.32E+04 2.88E+0( 9.83E+01 2.66E41

Soil Long Term 31.7 y _

40 1.21E+1 2.26E-13 1.32E+0 1.26E-01 2.08E+0 5.63E-I I

Total 2.26E-13 1.32E+04 1.26E-01 2.08E+0 5.63E-I I

Concrete Long Term I sec

Na 24 4.33E+0 4.17E-1 3.24E-0 9.77E+0 5.56E+o 1.50E-1

1l 28 3.65E+0 9.101E-01 1.76E40 1.43E+0: 1.88E+0 5.08E-08

33 I.IIE+0 4.31E-1' 1.37E-08 O.OOE+O( 3.52E-01 9.51E-1

35 5.27E+0 3.78E-14 4.13E-07 O.OOE+O( 4.84E+00 1.311E-10

Ar 37 1.61E+0 1.58E-14 6.92E10 5.08E-03 3.69E+01 9.97E-1I

40 I.59E+1 2.96E-13 1.73E+0' 1.82E-01 2.73E+0O 7.36E-1 I

42 1.30E+0 5.57E-1 1 3.58E-t 2.56E+01 2.03E+0 5.48E-0

a41 7.63E+1I 8.56E-1 4.01E10 3.03E-0 1.63E-01 4.40E-12

a45 6.39E+09 3.90E-1; 7.91E-0 0.OOE+0( 3.15E+0: 8.52E10

a47 2.62E+0 I .04E-1: 5.89E081 2.09E-01 4.63E-01 1.25E-1 1

a49 2.29E+ 1.96E-1 I 1.48E-4 4.09E+01 3.03E+01 8.20E-1

c47 1.93E+0 2.01E-1 8.38E4S 2.14E402 4.63E-01 1.25E-II

49 1.50E+0: 3.98E-1: 1.97E408 1.29E-0 3.04E+01 8.21E-I

50 2.22E+14 5.73E-24 3.88E+01 1.52E-1 I 3.28E-1 1 8.86E-22

52 9.24E+01 1.15E-13 3.72E-11 1.76E-01 2.85E-01 7.70E-1I

n 56 7.78E+0 2.35E-1; 3.14E1-08 4.20E+0( 5.81E+0 1.57E-IC

e55 1.47E+1 1.12.E-13 1.39E-0 8.41E-0 1.18E+0: 3.20E-0

e59 6.86E+0 2.59E-1; 1.44E-0 6.26E+0( 1.24E+01 3.35E-I(

260 9A9E+0' 1.65E,-13 3.95E!. 4.21E-01 3.95E401 1.07E-1 I

o 60ml 6.23E+0: 7.02E-11 6.36E-i; 2.03E-03 6.88E-01 1.86E-1 1

76 1.IOE+O 1.93E-13 2.64E-04 .9E4] 8.06E-01 2.18E-1 I

r80 4.37E+0 3.68E-14 5.61E-11 9.41E-0 2 I87E4O 7.76E-1I

87 8.29E+1 4.79E-1, 1.05E+02 O.OOE+O( 3.80E-4 1.03E-13

m147 2.82E+1 2.15E-1, 1.04E+02 O.OOE+O( 5.85E-4' 1.58E-I

m148 2.12E+1 2.12E-2; 6.73E+01 O.OOE+Ot 6.67E-1 1.80E-2

____49 2.60E+1 8.42E-22 7.67E+01 O.OOE+O 2.86E-! 7.72E-2C

1m53 4.05E+0 8.86E-14 2.15E-08 4.40E-0; 1.67E+O( 4.51 E-11

J234 6.54E+1 4.55E-1' 5.09E-02 3.61E-0 5.85E-0 1.58E-13

U235 8.56E+1; 2.00E-14 6.42E+OC 1.91E-0 2.67E4 7.22E-1I

U238 I.18E+1' 3.97E-1' 8.08E+02 3.10E-0 5.80E-0 1.57E-13

J239 7.48E+0; 2.72E-1I 5.53E-11 8.08E43 3.68E-01 9.95E-12
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Table 5: Radionuclides from Long-Term Activation

Nuclide N/cn3 WAIT/cm3 JOULE/cm3 G(MeVlg*s) Bqlcm3 Ci/cn3

Np239 1.08E+00 2.63E-1 7.71E-0O 2.86E-0; 3.68E-01 9.95E-1I

Tota' I 1.OOE-O. 1.85E+0' 1.51E+03 2.65E+0' 7.17E-08

Concrete Long Term 16.7 m

a24 4.28E+0O 4.12E-12 3.20E-07 9.64E+O 5.9E+0O 1.48E-I(

A28 2.12E+03 5.28E-1: 1.02E-0. 8.27E+OI 1.09E+01 2.95E-II

33 1.1IE+O 4.31E-15 1.37E-08 O.OOE+OI 3.52E-01 9.50E-I:

35 5.27E+0 3.78E-1 4.13E-0 O.OOE+0 4.84E+o 1.31E-l

37 1.61E+O 1.58E-1 6.91E-08 5.08E-03 3.69E+01 9.97E-rl

K40 1.59E+1; 2.96E-13 1.73E+04 1.82E-01 2.73E+01 7.36E-1I

K42 1.28E+0' 5.48E-1 1 3.52E-01 2.52E+01 2.OOE+O0 5.40E-O!

Ca 41 7.63E+1I 8.56E-17 4.01E0 3.03E-0' 1.63E-01 4.40E-1

a 45 6.39E+01 3.90E-1: 7.90E-05 O.OOE+O 3.15E+0: 8.52E O!

a 47 2.61E+0 1.04E-13 5.88E-08 2.08E-01 4.62E-01 1.25E-1I

a 49 6.09E+03 5.22E-1 3.94E-0 1.09E+01 8.07E+00 2.18E-1

Sc 47 1.93E+0 2.01E-1 8.38E 0! 2.14E-0: 4.63E-01 1.25E-1I

c 49 1.38E+0 3.65E-1, 1.81E-08 1.18E-0: 2.78E+01 7.52E-1I

50 2.22E+14 5.73E-24 3.88E+01 1.52E-1I 3.28E-1' 8.86E-2:

n 56 7.22E+0 2.18E-1: 2.92E-08 3.90E+00 5.39E+00 I.46E-1I

e55 1.47E+10 1.12E-1 1.39E-05 8AIE-02 1.18E+0: 3.20EX

e 59 6.86E+0 2.59E-1 1.44E-05 6.26E+01 1.24E+01 3.34E-I

o60 9.49E+0' 1.65E-1: 3.95E-05 4.21E-01 3.95E-01 1.07E-I1

76 1.09E+0 1.92E-1: 2.62E-08 1.48E-01 8.01E-0. 2.16E-1I

87 8.29E+1. 4.79E-17 1.05E+02 O.OOE+O 3.80E-0: 1.03E-13

m147 2.82E+1 2.15E-1 I .04E+02 O.OOE+00 5.85E-0 I .58E-1

m148 2.12E+1 2.12E-2: 6.73E+01 O.OOE+0I 6.67E-1 1.80E-2C

m149 2.60E+1 8.42E-2 7.67E+O1 O.OOE+0 2.86E-0 7.72E-2

m153 4.03E+0 8.82E-14 2.14E-01 4.38E-o 1.66E+OC 4.49E-1 I

234 6.54E+1 4.55E-1 5.09E-O 3.61E-O 5.85E-4 1.58E-I3

235 8.56E+1 2.00E-1 6A2E+01 1.91E-0 2.67E0 7.22E-15

238 1.18E+1' 3.97E-1' 8.08E+02 3.10E-01 5.80E-0: 1.57E-13

p239 1 .08E+0' 2.62E-1 7.70E-09 2.85E-0: 3.68E-01 9.95E-12

Total 8.2803E-1 11 8.48E+03 6.53E+01 7.52E+O 2.03E40

oncrete Long Term 11.6 d

33 8.12E+0' 3.15E-1' 9.96E-O! O.OOE+OC 2.56E-01 6.93E-1

35 4.81E+0' 3.45E-1 3.76E-0 O.OOE+O 4.41E+O 1.19E-1

37 1.28E+0 1.26E-14 5.50E-08 4.04E-0 2.93E+01 7.93E-1

40 I.59E+11 2.96E-13 1.73E+04 1.82E-01 2.73E+0 7.36E-1I

a41 7.63E+11I 8.56E-17 4.01E-0 3.03E-O! 1.63E-01 4.40E-12

a45 6.08E+O 3.71E-1; 7.52E-05 O.OOE+O 3.OOE+0: 8.1 1E-0!

50 2.22E+1 5.73E-2 3.88E+01 1.52E-1 I 3.28E-I I 8.86E-2

e55 1.46E+1( 1.1IE-13 1.38E-05 8.34E-0 1.17E+0: 3.17EO!

e 59 5.73E+0, 2.16E-1I 1.20E-05 5.23E+01 1.03E+01 2.79E-10

o60 9.45E+0I 1.64E-13 3.94E-05 4.19E-01 3.94E-01 1.06E-1 1

b 87 8.29E+1' 4.79E-17 1.05E+02 0.OOE 3.80E-0' 1.03E-13

m147 2.82E+14 2.15E-17 1.04E+02 0.OOE+0 5.85E-O0 1.58E-15
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Table S5 Radionuclides from Lone-Term Activation

Nuclide N'c'n3 WATl/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 CIcm3

5ml48 2.12E+14 2.12E-2: 6.73E+01 O.OOE+O( 6.67E-It 1.80E-2t

Sm149 2.60E+1 8.42E-2 7.67E+01 O.OOE+O 2.86E-0 7.72E-2C

U234 6.54E+1 t 4.55E-1' 5.09E-02 3.61E-O 5.85E-0. 1.58E-13

235 8.56E+1 2.00E-1l 6.42E+Ot 1.91E-0 2.6783 7.22E-15

U238 1.18E+1' 3.97E-1' 8.08E+02 3.IOE-01 5.80E-0' 1.57E-13

Tota' 6.5050E-12 1 8.48E+03 5.92E+0( 4.65E+02 1.26E-OI

Concrete Long Term 31.7 y

K40 1.59E+1 2.96E-13 I.73E+04 1.82E-01 2.73E+0 7.36E-11

Ca 41 7.63E+1 I 8.55E-1' 4.018E 3.03E-0 1.638-01 4.40E-12

V 50 2.22E+14 5.73E-24 3.88E+01 1.52E-11 3.28E-11 8.86E-22

Rb 87 8.29E+1' 4.79E-1 1.05E+02 O.OOE+O 3.80E-0' 1.03E-13

m147 2.82E+14 2.15E-17 1.04E+02 O.OOE+O 5.85E-01 1.58E-15

S148 2.12E+14 2.12E-2; 6.73E+01 0.003E+0 6.67E-1 1.80E-20

m149 2.608+1 '8.42E-2: 7.67E+01 O.OOE+O( 2.86E-0 7.72E-2(

234 6.54E+1( 4.55E-1' 5.09E-0; 3.618E-0 5.85E-0 1.58E-13

235 8.56E+1: 2.008-16 6.42E+O 1.91E-O' 2.67E 7.22E-15

U238 1.18E+1' 3.97E-1L 8.08E+02 3.10E-04 5.80E-0: 1.57E-13

Tota' 3.0527E-13 1 8.48E+03 1.82E-01 2.90E+0 7.85E-1 I

Concrete 338.6 d

K 40 1.59E+1 2.96E-13 1.73E+0 1.82E-0] 2.73E+0< 7.36E-1

Ca 45 1.62E+0 9.88E-1 2.00E80 O.OOE+0 7.99E+0 2.16E-10

V 50 2.22E+14 5.73E-24 3.88E+01 1.52E-11 3.28E-1 1 8.86E-22

Fe 55 4.008+04 3.03E-1L 3.78E-0 2.29E-0 3.22E+0r 8.698-11

b 87 8.29E+1' 4.79E-1, 1.05E+02 0.00O+O0 3.80E-0 1.038-13

m147 2.82E+1 2.158E-1 I.04E+O; O.OOE+O 5.85E-0 1.58E-15

m148 2.12E+14 2.12E-2; 6.73E+O1 O.OOE+O( 6.67E-1 1.808-2

ml49 2.60E+14 8.42E-2; 7.67E+01 O.OOE+Ot 2.86E 7.72E-2

234 6.54E+lt 4.55E-1' 5.09E-0: 3.618-0O 5.85E-0 1.588E-13

235 8.56E+i1 2.OOE-1 6.42E+Ot 1.91E-0 2.67E 7.22E-1

238 1.18E+1' 3.97E-1 ' 8.08E+0 3.1OE-01 5.80E-0: 1.578-13

Tota' 4.0702E-13 1 8.48E+03 1.85E4-01 1.39E+01 3.77E-1

char Long Term I sec _

40 5.79E+1; 1.08E-11 6.30E-01 1.94E-04 9.93E-05 2.68E-1

SO 4.77E+14 1.23E-23 8.33E+0] 9.53E-1; 7.03E-1 I 1.90O-21

r51 1.66E+01 2.83-1' 9.76E-0 1.978-01 4.82E+01 1.30E-0

Cr 55 2A6E+O IA2E-13 4.35E-11 4.258 8.048-01 2.17E-11I

Mn 56 2.00E+0 6.03E-0 8.08E-0' 3.16E+0 1.49E+0 4.03E-07

Fe 55 5.12E+11 3.88E-1; 4.83E8 8.558-01 4.118E+0 1.18I E-0

Fe 59 2.38E+09 9.00E-11 4.9980 6.37E+01 4.308+0: 1.168-0

Co 60 5.56E+0 9.66E-13 2.32E 7.23E-01 2.32E+0( 6.27E-I I

Co 60ml 3.66E+03 4.12E-1 3.73E-11 3.48E-03 4.038 1.09E-I

Cu 64 8.21E+0' 6.30E-13 4.16E-081 2.95E-01 1.24E+01 3.36E-1

Cu 66 1.05S+03 4.38E-13' 1.93E-1( 2.42E-0 2.37E+0 6.41E-I I

ks 76 8.108+0! 1.42-1; 1.94E-07 3.20E-01 5.92 1.60E-IC

Rb 87 3.15E+1! 1.82E-17 3.97E+01O 0.008E+0 1.44E-0 3.908-1
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Table 5: Radionuclides from Long-Term Activation

Nudide N/cm3 WAIT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cmn3 CI/cm3

AgIl10 4.67E+01 2.54E-1: 9.05E-12 5.67E-03 1.31E+00 3.54E-1|

Sbl22 8.44E+0' 4.03E-13 1.36E-07 1.37E-01 2.51E+O( 6.79E-1I

Sbl24 8.67E+0 4.15E-13 3.12E 01 2.68E-01 .15E+0( 3.12E-1 I

Tota .1317E-09 I 2.37E+01 3.23E+03 I.95E+0 5.28E-4

Rebar Long Term 11.6 d

K 40 5.79E+1; 1.08E-1 6.30E-01 1.94E-06 9.93E-0 2.68E-1I

V 50 4.77E+14 1.23E-23 8.33E+01 9.53E-12 7.03E-1 I.90E-21

Cr 51 1.25E+01 2.12E-13 7.31 E-07 1.47E-01 3.61E+01 9.75E-1I

Fe 55 5.08E+1 I 3.85E-1: 4.79E0 8.48E-01 4.08E+O I.IOE-4

Fe 59 1.99E+09 7.52E-1I 4.17E0 5.32E+01 3.59E+0 9.70E4!

Co60 5.54E+01 9.62E-13 2.31E0 7.20E-01 2.31E 6.24E-1I

b 87 3.15E+1' 1.82E-1 3.97E+01 0.OOE+0O 1.44E-0 3.90E-1

b124 7.59E+01 3.63E-13 2.73E-01 2.34E-41 I.OIE+O_ 2.73E-1:

Tota- 8.06E-I1 1.24E+02 5.51E401 4.48E+o 1.21E-4,

ebar Long Term 31.7 y .

40 5.79E+1 1.08E-1 6.30E-01 1.94E-0 9.93E-0 2.68E-1

V 50 4.77E+14 1.23E-23 8.33E+01 9.53E-1: 7.03E-1 I 1.90E-21

Fe 55 1.66E+08 I.26E-15 I.57E-07 2.78E2 1I.34E+00 3.61E-11

Rb 87 3.15E+1' 1.82E-1' 3.97E+01 O.OOE+O( 1.44E-0 3.90E-14

Tota' 1.2902E-15 1 2.37E+01 2.80E4 1.34E+01 3.62E-I]

Rebar 26.68 d

K40 5.79E+1; 1.08E-1' 6.30E-01 1.94E-04 9.93E-0 2.68E-1I

V 50 4.77E+14 1.23E-23 8.33E+01 9.53E-1: 7.03E-1I I.9OE-21

r51 8.04E+'O 1.36E-13 4.71E-07 9.49E-4 2.33E+0 6.29E-10

r55 2.47E+0; 1.42E-13 4.36E-11 4.26E4 8.07E-01 2.18E-1 1

n 56 2.00E+01 6.03E40 8.08E-05 3.16E+03 1 .49E+0 4.03E.0

e55 1.76E+14 I.33E-13 1.66E-0S 2.94E-O: IAIEAO 3.92E4

e59 8.03E+O4 3.03E-1 I 1.68E4 2.14E+O1 IA5E+0: 3.91E4!

o 60ml 3.66E+03 4.12E-1 3.74E-1 1 3A8E-03 4.04E 1.09E-10

u 64 8.21E+0 6.30E-1. 4.16E-0 2.95E-01 1.24E+0 3.36E-10

u66 1.05E+03 4.39E-13 1.94E-11 2.42E-0: 2.38E+0 6.42E-1I]

As 76 8.10E+0' 1.42E-12 1.94E-07 3.20E-01 5.92E+0 1.60E-I

Rb 87 3.15E+1 1.82E-1 3.97E+01 O.OOE+O 1.44E4O 3.90E-1

AgI 10 4.80E+01 2.61E-13 9.30E-1: 5.83E-0: 1.35E40( 3.64E-1I]

5bl22 8A3E+O5 4.03E-1' 1.35E-07 1.37E-01 2.51E+Od 6.78E-1I]

Total 8.58E+2 6.0671E-09 I 2.37E+01 3.18E+03 1.53E+0 4.12E1-

ebar338.6 d
40 5.79E+1 I .08E-17 6.30E-01 I .94E-0 9.93E-0 2.68E-1I

50 4.77E+14 1.23E-23 8.33E+0] 9.53E-1; 7.03E-1 I .90E-21

e55 1.39E+1I 1.05E-13 1.31E-0 2.32E40 1.12E+0 3.02E

Rb 87 3.15E+1 1.82E-17 3.97E+O] O.OOE+O( 1.44E-0 3.90E-I

Tota 1.0545E-13 I 2.37E+01 2.32E-0; 1.12E+0 3.02E-0

Aluminum 31.7 y

Fe 55 2.06E+0' 1.56E-1 1.94E4 1.02E-O 1.65E+01 4.47E-1

Ni 63 6.07E+1I 3.70E-1 1.67E4 O.OOE+Oq 1.35E+01 3.64E-1
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Table 5: Radionuclides from Long-Term Activation

Nuclide N/cm3 WATT/cm3 JOULE/em3 G(MeV/g*s) Bq/cm3 CI/cni3

Total 5.26E-14 1.69E4 1.02E-2 3.OOE+01 8.11E-10

Epoxy 31.7 y

Cl 36 6.06E+1 1.93E-1 2.66E-01 9.49E-6 4.41E-01 1.19E-11

Tota 6.06E+12 1.93E-14 2.66E-01 9.49E-W 4.41E-01 1.19E-11

Graphite 31.7 y

C 14 1.50E+13 4.57E-13 1.19E-01 O.OOE+O 5.77E+01 1.56E-09

Tota' 4.57E-13 1.19E-O1 O.OOE+O 5.77E+01 1.56E-09

Attachment D was used to calculate the soil penetrating flux for the AJBRF reactor using the methodology
presented in Appendix D of the Safety Analysis Report (SAR). The results of the long-term soil activation
are shown in Figure 2.

Figure 2: Soil Activation Parameters - Long Term
Radionuclides

1.E+04- E

1.E-02 - K40

I'N

1.E-08- Fe55

1''-14

No <bI's C 'l

The results of the soil penetrating flux calculation were used to estimate the soil activation. From Table 2 of
Attachment D, the soil penetrating flux is reduced by a factor of 5.986E-01 for every 10 cm of soil. An
ANITA-2000 run was performed to verify this reduction factor. The flux was reduced by a factor of
5.986E-01 in the input file. The ANITA-2000 output file for the reduced soil flux is in Attachment DI.
Figure 3 shows the Soil Activation Parameters - Long Term Radionuclides every 10 cm out to 100 cm
from the reactor.

Table 6 shows a sketch of the core, vessel, cement, and soil (Note: Not to scale) and the Concrete Flux vs
Distance from the AJBRF Core. The data used in Table 6 for the Concrete Flux vs Distance table is from
Attachment D, Table 4, where the concrete flux at 4' and 4.5' was determined based on the methodology
from Appendix D of the SAR. The activity in the concrete at 4' and 4.5' above the core can be estimated
by comparing the activity at the core centerline that was determined by activation analysis.
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Conclusion
Based on activation analysis, the radionuclides in the area surrounding and outside the reactor pool liner
(biological shield) of the AJBRF reactor are listed in Table 5 under soil, concrete, and rebar.

| Figure 3: Soil Parameters vs Distance from RX Vessel
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Table 6: AJBRF Geometry and Concrete Flux vs Distance from Core

Pool

cm

45.7

4.

I = Concrete Flux vs Distance from Core I
I 46 48.54 51.0E 53.6 58.7 61.J 63.7A 66.321 68.86 7 70.64

1s463E 2730 132; 64 31C
26494 13792 718d 373J 194f

15d 731 351 71 81 6L.- '- --I V Wistance above core
101: 5271 274 143 71 s!centerline I

Note: The activity of the concrete at 4' & 4.5' can be corpared to
the actity of the concete aacent to the care.

7

Soil 45cm 25 cm 70 cm
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Purpose

To determine potential radionuclides in the area surrounding and outside the reactor pool liner (biological
shield) of the Alan J. Blotcky Reactor Facility (AJBRF) at the Omaha Veterans Affairs Hospital in Omaha,
Nebraska.

Scope

1) To determine the extent of activation of the following materials that may have become activated as
a result of AJBRF operations:

1) Concrete

2) Al-6061

3) Soil

4) Epoxy

5) Steel (Carbon)

6) Graphite

Methodology
Activation studies were conducted using ANITA-2000. Two sets of ANITA-2000 computer runs were
conducted.

The first set consisted of a single soil sample with a volume of 1 cubic centimeter exposed for 8 hours per
day for 5 days at 18 kW. This set would show the short-term activation and decay associated with the soil
nuclides.

The second set of ANITA-2000 runs consisted of long-term activation and decay of various materials
associated with the reactor operations. This set of outputs would show the long-term activation and decay
associated with these materials,

ANITA-2000 is a computer program that computes the radioactive inventory of a material subject to
neutron irradiation, continuous or stepwise and provides activity, atomic density, decay heat, energy of
decay gamma rays and ingestion hazard of each nuclide. It also provides total activity, decay heat, contact
dose equivalent, gamma-ray spectra for the irradiated material, verses cooling time.

The flux neutron spectrum was used in each of the ANITA-2000 runs for the materials listed above.
ANITA-2000 was run to simulate the activation (absorption of a neutron and subsequent transmutation into
a radioactive isotope) of these materials. The AJBRF reactor operated safely from June 1959 to April 12,
1961 at 18 kW and at 20 kW from April 12, 1961 until November 5, 2001. The operating history of the
ANITA-2000 simulation consisted of 8 hours per day, 5 days per week of continuous operation at the
power level specified above. The ANITA-2000 output files for each of these materials are located in
Attachment E.

For each decay time, the ANITA-2000 output provides activation information. This information consists of
the radioactive isotope concentrations (ItCi/cm3), energy spectrum (MeV/cm3/sec) and particle spectrum
(photons/cm3/sec).

INPUT PARAMETERS
Source: 4.8 x 10" neutrons/cm2/sec (corresponding to 20 kW operation). SAR
Flux (Specimen Rack): 1.36x10'l neutrons/cm2/sec (corresponding to 20 kW operation). SAR
Flux (Pneumatic Tube): 3.74x101 neutrons/cm2/sec (corresponding to 20 kW operation). SAR
Flux (Reactor Vessel-Side): 2.641x107 neutrons/cm2/sec (SAR, Appendix D-3)

Flux (Reactor Vessel-Bottom): 6.900x106 neutrons/cm 2/sec (SAR, Appendix D-3)
Flux/watt (1eV to 10 MeV, 68 rod):3.56xl0 7 neutrons/cm2/sec (Table 28, Calculated Fluxes and Cross
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Sections for Triga Reactors, GA-4361)
Flux/watt (O eV to IeV, 68 rod): 1.5 1x107 neutrons/cm2/sec (Table 28, Calculated Fluxes and Cross

Sections for Triga Reactors, GA-4361)

Alan J. Blotcky Reactor Facility operating history is shown in Table 1.

Material compositions are shown in Table 2.

The tally structure for ANITA-2000 (High energy to low energy) is shown in Table 3.

Table 3: ANITA-2000 Tally Structure |
Energy(MeV) l.49E+01 1.35E+01 1.22E+01 1.lIE+01 lI.OOE+01 9.05E+00 8.19E+00 7.41E+00 6.70E+o0 6.07E+OO|
5.49E+00 .97E+00 4.49E+O0 4.07E+O0 3.68E+00 3.33E+00 3.01E+00 2.73E+00 2.47E+00 2.23E+00
2.02E+O0 l.83E+00 1.65E+00 1.50E+O0 l.35E+00 1.22E+00 l.IIE+OO l.OOE+O0 9.07E-0I 8.21E-0l
7.43E-01 6.72E-OI 6.08E-0 5.50E-01 4.98E-OI 4.50E-0O 4.08E-0 3.69E-0O 3.34E-0l 3.02E-0l
2.73E-01 2.47E-01 2.24E-01 2.02E-01 1.83E-0 1I.66E-01 I.50E-0O I.36E-0l I.23E-0 I .11E-0
8.65E-02 6.74E-02 5.25E-02 4.09E-02 3.188E-02 2.48E-02 1.93E-02 I.50E-02 1l.17E-02 9.12E-03
7.1 OE-03 5.53E-03 4.31 E-03 3.35E-03 2.61 E-03 2.03E-03 1.58E-03 I.23E-03 9.61E-04 7.49E-04
5.83E-04 4.54E-04 3.54E-04 2.75E-04 2.14E-04 I.67E-04 1.30E-04 I.OIlE-04 7.89E-05 6.14E-05
4.79E-05 3.73E-05 2.90E-05 2.26E-05 I .76E-05 1 .37E-05 1 .07E-05 8.32E-06 6.48E-06 5.04E-06
3.93E-06 3.06E-06 2.38E-06 1.86E-06 I.45E-06 1.13E-06 8.76E-07 6.83E-07 5.32E-07 .14E-07

Results

Flux values were calculated based on the flux to watt factors of 3.56xlO' neutrons/cm2/sec from Table 28,
Calculated Fluxes and Cross Sections for Triga Reactors, GA-4361 for 1 electron volts (eV) to 10 million
electron volts (MeV) with 68 rod and 1.5 1x107 neutrons/cm2/sec from Table 28, Calculated Fluxes and
Cross Sections for Triga Reactors, GA- 4361 for OeV to 1eV with 68 rods. The flux was then multiplied by
18,000 or 20,000 watts to obtain the total flux. The flux was then normalized to the appropriate flux level(s)
listed in the ANITA-2000 Input Parameters (see Attachment A). These steps were repeated for all six flux
spectrums. All six normalized flux spectrums were then inserted into the FL4. 175 file (see Attachment B,
Fluxes 2-6) of ANITA-2000.

Anita-2000 input cards were then prepared for the following materials (see Attachment C):
1) Concrete
2) Al-6061
3) Soil
4) Epoxy
5) Steel (Carbon)
6) Graphite

The structure of the ANITA-2000 input card is described in the ANITA-2000 users manual. The activation
and cooldown times for the first ANITA-2000 computer run were based on a week of AJBRF operation (20
kW at 8 hours per day for 5 days). The ANITA-2000 output file for soil is in Attachment E.

Figure 1 shows the results of soil activation in bequerals per gram (Bq/g) based on an AJBRF operation (20
kW at 8 hours per day for 5 days). Figure 1 shows the activation cycle of 8 hours where the activity
increases due to neutron activation. The next part of the curve shows the decay cycle of 16 hours. Five
activation and decay cycles are shown. Note, that the fifth decay cycle reflects a decay time of 64 hours.

Table 1: Alan J. Blotc Reactor Facility perating History
Activation I Activation Decay Annual Report

Year KW-hrsj Seconds I Hours Seconds Dates
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Table 1: Alan J. Blotckv Reactor Facility Oneratinsy History
Activation Activation Decay Annual Report

Year KW-hrs Seconds Hours Seconds Dates

1959 12649 2.5298OE+06 702.722 2.90062E+0O

196t 12649 2.52980E+06 702.722 2.90062E+0 ,

1961 1264 2.27682E+0 632.4 2.92592E+O

196, 1264' 2.27682E+0 632.4' 2.92592E+0'

1963 1264S 2.27682E+0t 632.4' 2.92592E+0O

196 12645 2.27682E+0 632A. 2.92592E+0

196 1264 2.27682E+0 632.4 2.92592E+0

1964 12645 2.27682E+01 632.4 2.92592E+0O

196, 12645 2.27682E+0i 632.4 2.92592E+0O

1964 12645 2.27682E+0 - 632.4' 2.92592E+0O

196' 1264S 2.27682E+0 632.4 2.92592E+07

197t 12645 2.27682E+N 632A. 2.92592E+o0

1971 1264S 2.27682E+0 632.4 2.92592E+O

197 1264 2.27682E+0 632.4 2.92592E+0

197: 1264' 2.27682E+0( 632.45 2.92592E+O

197' 12649 2.27682E+06 632.45 2.92592E+'0

197' 12649 2.27682E+06 632.4 2.92592E+0 /1/n4 to 6/30/75

1971 12649 2.27682E+06 632.45 2.92592E+O /1175 to 630/n6

197' 1264! 2.27682E+04 632.4 2.92592E+0' /1/6 to 6130/77

197 1264 2.27682E+0 632.4 2.92592E+0' 7/1n7 to 6/30/8

197' 18391 3.31020E+04 919. 2.82258E+0' 7/1n8 to 6/30/9

198( 1570( 2.8260)0E40 78! 2.87100E+0' /n/9 to 6/30180

1981 11901 2.14200E+0 59A 2.93940E+0' 7/1/80 to 6/30/81

198 11801 2.12400E+O S91 2.94120E+0' 7/1/81 to 6/30/82

767C 1.38060E 383.' 3.01554E+0' 7/1/82 to 6/30/83

1983 3829.61 6.89330E+0' 191.480' 3.08467E+0' 7/1/83 to 12/31/83

19 13219.2 2.37945E+0 660.9594 2.91565E+O

198 13614.: 2.45055E+0O 680.70' 2.90854E+0O

198 23244. 4.18396E+0 1162.211 2.73520E+0

198 17559. 3.16070E+0 877.971 2.83753E+O

198 23838. 4.29096E+0O 1191.932 2.72450E+0O

198 13193 2.37474E+01 659.649 2.91613E+O'

1 9323.. 1.67827E+04 466.18' 2.98577E+O'

1991 88161 1.58702E+01 440.84 2.99490E+_O'

199 8104.72 IA5885E+0 405.23 3.00772E+_O_

199' 1264S 2.27682E+0O 632.4 2.92592E+O

1991 1264S 2.27682E+0( 632.4 2.92592E+O'

199' 10000.2 1.80003E+0 500.009 2.97360E+0 .

199t 12649 2.27682E+04 632.4 2.92592E+O 7

199 1264S 2.27682E+0t 632.4' 2.92592E+0O

1991 431.4 7.76520E+0' 21.5, 3.14583E+0

199S 515.4 9.27846E+Oz 25.773 3.14432E+0

200t 218. 3.93660E-O4 10.935 3.14966E+O ,

2001 62. 1.13220E+0 3.14' 3.15247E+07
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Table 1: Alan J. Blotcky Reactor Facility Operating History
Activation Activation Decay Annual Report

Year KW-hrs Seconds Hours Seconds Dates
2001 O.OOOOOE+0O ( 3.15360E+07

Total 51500 9.32074E+07 25890.95

Table 2: Material Compositions
Rebarl Concrete2 Carbon Steel Aluminum Clad Epoxy Graphite Soil

Element p=8.03 gWcm 3 p =2.35 g/cm3 p =7.92 g/cm3  p =2.70 g/cm3  p =1.01 g/cm3 p =2.62 g/cm3 p =2.62 g/cm3

3.018 - -

0.1- 21.584 10 -

A46.60

Li 0.00000OI
N0.0000770 -

Na 0.0000072 0.01772000 - 2.83

Al 0.0001800 21.1000000M
0.04 0. - 2.59

2.1200000( 0.20

0.000040t 03.7500000( ,

'a 0.0000500 80.1800000t 0.108_ 3.63

- - 21.2368

Sc 0.0000001( 0.0000366(

Ti 0.0007000( 0.0104600 0.15 18.123 9

V 0.0002010( 0.0003230(

7r 0.1310000t 0.0002740t 0.2

g - 1.0 2.86342 2.09

qn 0.9400000( 0.0012500t 0.36

e 98. 9.6400000( 99.20 0.70 0.0423 -

>o 0.0001030( 0.0000566(

Si 0.0010700( 0.0001750
96.68 8.13

- - 0.60 4.3454 27.72

u 0.0029800 0.0001340 0.27

0.0000670( 0.0002140( 0.25

- 0.0000549t - - = -

0.1

0.0001290( 0.0000561(

r 0.0000011 0.0000155-

Rb 0.00002001 0.0001820 -

r 0.00000041 0.0015060(

- 0 0.0000947( ,

-r 7 7 0.0003690(

-lb 0.0000333-

MO 0.0002180 -

g 0.0000042( - - - - -

Sb 0.0000470 0.00000629

0.0000006 -
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The activation and cooldown times for the second set of ANITA-2000 computer runs are based on long
term AJBRF operation (20 kW at 8 hours per day, 5 days per week for the operating life of the facility) or
9.32074E+07 seconds. These ANITA-2000 runs were used to determine the potential radionuclides in the
area surrounding and outside the reactor pool liner (biological shield) of the AJBRF. The ANITA-2000
output files are shown in Table 4. The I" column of Table 4 shows the attachment. The 2nd column of Table
4 shows the description of the attachment.

Table 4: ANITA-2000 Output Files
Attachment Description
E ANITA Output Soil Short Term Exposure
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F ANITA Output Soil Lone Term Exposure
G ANITA Output Concrete Long Term Exposure - Multi Year Expoure
GI ANITA Output Concrete Long Term Exposure
H ANITA Output for Rebar Based on Long Termn Exposure
I .ANITA Output for Al-6061 Based on Long Term Exposure
J ANITA Output for Epoxy Based on Long Term Exposure
K ANITA Output for Graphite Based on Long Term Exposure
L ANITA Output for Carbon Steel Based on Long Term Exposure

The nuclides present for each attachment listed in Table 4 are summarized in Attachment M for the long-
term activation and decay. Table 5 shows the decayed nuclides from Attachment M and represents the
radionuclides in the area surrounding and outside the reactor pool liner (biological shield) of the AJBRF.
The l? column of Table 5 shows the nuclides present after long-term activation and decay. The 2nd column
of Table 5 shows the number of atoms per cubic centimeter (cm) for the nuclide. The 3Td column of Table 5
shows the watts per cubic centimeter for each nuclide. The 4 h column of Table 5 shows the Joules per
cubic centimeter. The 5b column of Table 5 shows the energy (MeV) per gram of material. The 6dh column
of Table 5 shows the nuclide activity in bequerals (Bq) per cubic centimeter. The 7th colurnn of Table 5
shows the nuclide activity in curies (Ci) per cubic centimeter.

Table 5: Radionuclides from Lone-Term Activation
Nuclide N/cmn3 WAIT/emn3 JOULE/cm3 G(MeVWg*s) B/lcni3 C/cmn3

oil Short Term

Na24 182040 1.75E-11 I .36E-0 37.10 23.39 6.32E-IC

K40 1.21E+17 2.26E-13 13199 0.1259 2.0823 5.63E-1I

K42 134750 5.76E-13 3.7E-08 0.23901 2.096' 5.67E-1I

Tota 1 .83E-11 13198.5 37.471 27.572 7A5E-10

Soil Long Term I sec.

Na 24 7.65E+07 7.37E-1( 5.73E-05 1.56E+0 9.83E+0: 2.66E-08

Na 24ml 2.16E+0 I 5.75E-11 I .68E-12 I.34E+0, 7.42E+O 2.01E-01

Mg 27 3.09E+03 9.64E-13 7.90E-1C I.29E+0I 3.78E+0 I.02E-l0

1l28 1.56E3+05 3.90E3-10 7.56E-08 5.52E+02 8.06E+02.181E-08

Si 31 1.13E+0, 7.89E-1 I 1.07E-06 2.86E-01 8.2iE+0 2.23E-08

kr 37 I.12E+0' I.IOE-15 4.81E-05 3.19E 2.57E+01 6.94E-1I]

140 1.21E+1j 2.26E-1 1.32E+04 1.26E-01 2.08E+01 5.63E-1 I

K 42 9.96E+01 4,25E- 1I 2.73E0 1.77E+01 1.55E+O0 4.19E-09

~a 45 4.44E+01 2.71E-1' 5.50E1 O.OOE+01 2.199E+01 5.92E-10

49 1.59E+0 1.37E-1 1.03E-05 2.57E+0 2.1 IE+0 5.71E-1

c49 I.05E+04 2.77E-13 1.37E-05 8.12E4 2.1 IE+01 5.71E-1I

e 55 8.45E+05 6AIE-14 7.98E0 4.36E-0; 6.79E+0' 1.83E1-0

e 59 3.94E+0 , IA9E-12 8.25E4 3.25E+O( 7.101E+0 L.92E-1I

oil Long Term 16.7 sec. _ _ _

a 24 7.55E+07 7.27E-1( 5.66E-0' 1.54E+03 9.71E+0, 2.62E-01

g27 9.13E+0; 2.84E1-13 2.33E-It 3.82E-01 1. IIE+01 3.01E-11

128 9.02E+0; 2.25E-1; 4.36E-iC 3.19E+0( 4.65E+01 1.26E-10

i 31 1.05E+07 7.33E-1 I 9.98E-07 2.66E-01 7.68E+0; 2.08E-01

lAr 37 1.12E+0, 1.101E-1! 4.81E-09 3.19E0 2.57E+O( 6.93E-1I

K40 I.21E+1, 2.26E-1. 1.32E+04 1.26E-01 2.08E+0( 5.63E-I1

K142 9.81E+01 4.19E-1 I 2.69E 06 I.74E+01 I.53E+0; 4.12E-05

Ca 45 4.44E+01 2.71E-13 5.50E-0 0.00E+0( 2.19E1+01 5.92E-I1

Ca 49 4.24E+0 3.63E-1' 2.74E-IC 6.84E1-0] 5.61E-01 L.52E-l I

Sc 49 9.58E+03 2.54E-13s 1.26E-09 7.44E-04 1.93E+0( 5.23E-1 I
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Tahbl A: Radionuclideq frnm Lonnp-Term Activation

Nudide N/an3 WAlT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 CI/cm3

Fe 55 8.45E+01 6.41E-1 7.98E40 4.36E4; 6.79E+0] 1.83E45

59 3.94E+07 I.49E-1 8.25E 06 3.25E+0 7.IOE+O( I.92E-I

Tota ! 8.48E-10 1.32E+ .57E+0 2.00E+0 5.41E-0

ioil Long Term 11.6 d _

37 8.91E+06 8.76E-16 3.83E-0! 2.54E4 2.04E+0( 5.52E-11

40 1.21E+1 2.26E-13 1.32E+04 1.26E-01 2.08E+00 5.63E-1I

a 45 4.23E+0 2.58E-13 5.23E-0 O.OOE+0 2.09E+01 5.64E-1

e 55 8.39E+01 6.36E-14 7.91E-M 4.33E-0 6.73E+01 1.82E-0

e 59 3.29E+0, 1.24E-1: 6.89E-0 2.71E+OC 5.93E+0O 1.60E-1I

Total 1.79E-1: 1.32E+0 2.88E+OH 9.83E+0] 2.66E-0

l Long Term 31.7 y

40 1.21E+1 2.26E-13 1.32E+0 1.26E-01 2.08E+0( 5.63E-1I1

Total 2.26E-13 I .32E+4 I .26E-01 2.08E+0 5.63E-1 I

oncrete Long Term I sec

a 24 4.33E+0' 4.17E-1: 3.24E-07 9.77E+00 5.56E+O( 1.50E-1I

128 3.65E+0' 9.10E-II 1.76E-0 1.43E+03 1.88E+0' 5.08E-0

P33 1.11E+06 4.31E-15 1.37E-08 0.00Ew 3.52E-01 9.51E-12

, 35 5.27E+0' 3.78E-14 4.13E40 O.OOE+00 4.84E+0( 1.31E-1I

Ar 37 1.61E+0O 1.58E-14 6.92E.0 5.08E-03 3.69E+01 9.97E-1I

40 1.59E+1' 2.96E-13 1.73E 1.82E-01 2.73E+0( 7.36E-1 1

42 1.30E+0 5.57E-1 1 3.58E-0 2.56E+01 2.03E+0 5.48E O!

ia 41 7.63E+1 i 8.56E-1' 4.01E4 3.03E40 I .63E-01 4.40E-1I

45 6.39E+09 3.90E-1: 7.91E-05 0.OOE+O 3.15E+0 8.52E0

a47 2.62E+0' 1.04E-13 5.89E-0 2.09E401 4.63E-01 1.25E-1 1

a49 2.29E+0 1.96E-1I I.48E-0 4.09E+01 3.03E+0; 8.20E-I(

c47 1.93E+0 2.01E-1 8.38E4! 2.14E40 4.63E-01 1.25E-I I

c49 1.50E+0~ 3.98E-12 1.97E-08 1.29E-02 3.04E+01 8.21E3-10

50 2.22E+14 5.73E-2 3.88E+01 1.52E-1 1 3.28E-1 1 8.86E-22

52 9.24E+O1 1.ISE-13 3.72E-1I I .76E-41 2.85E-41 7.70E-1I

n 56 7.78E+04 2.35E-1 3.14E-08 4.20E+00 5.81E+OI 1.57E-1(

eSS 1.47E+1 1.12E-13 I.39E4 8A.41E40 1.18E+0: 3.20E0

e 59 6.86E+0 2.59E-1: 1.44E.0 6.26E+01 1.24E+01 3.35E-10

060 9.49E+07 1.65E-13 3.95E-05 4.21E.01 3.95E-01 1.07E-1I

o 60ml 6.23E+0; 7.02E-1' 6.36E-1: 2.03E-03 6.88E-01 1.86E-1 1

76 I.1OE+0 1.93E-13 2.64E-0 1.49E401 8.06E-01 2.18E-11

r 80 4.37E+0; 3.68E-14 5.61E-1 I 9.41E403 2.87E401 7.76E-12

87 8.29E+1' 4.79E-1, 1.OSE+0 O.OOE+O( 3.80E40 1.03E-13

m147 2.82E+14 2.1SE-1I 1.04E+O: O.OOE+O 5.85E-0 1.58E-I'

m148 2.12E+14 2.12E-2, 6.73E+01 O.OOE+O( 6.67E-14 1.80E-2(

ml49 2.60E+1i 8.42E-2 7.67E+01 O.OOE+OI 2.86E41 7.72E-2(

m153 4.05E+0' 8.86E-1 2.1SE-081 4.40E40; 1.67E+0( 4.51E-11

234 6.54E+1( 4.55E-1 5.09E-0 3.61E-0 5.85E-0 1.58E-13

235 8.56E+1; 2.0E-1 6.42E 1.91E-0 2.67E4 7.22E-I

238 1.18E+1' 3.97E-1 8.08E+0 3.10E-0 5.80E-04 1.57E-13

J239 7.48E+02 2.72E-1 5.53E-1 1 8.08E-II 3.68E401 9.95E-12
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Table 5: Radionuclides from Long-Term Activation

Nuclide N/cm3 WATI/cm3 JOULE/cni3 G(MeV/g*s) BgIcm3 CVctn3

Np239 1.08E+0' 2.63E-1 7.71E-4' 2.86E-4 3.68E-01 9.95E-1I

Tota 1.OOE-0 1.85E+04 1.51E+03 2.65E+0 7.17E-4

Concrete Long Term 16.7 mn

a 24 4.28E+0 4.1iE-I 3.20E-0 9.64E+O 5.49E+0 I.48E-I(

128 2.12E+03 5.28E-1: 1.02E-0' 8.27E+0Z 1.09E+01 2.95E-II

33 1.I IE+OI 4.31E-15 1.37E-0 O.OOE+O( 3.52E-41 9.50E-1t

35 5.27E+0 3.78E-1 4.13E-0 O.OOE+O 4.84E+0 1.31E-I

37 1.61E+0 1.58E-1 6.91E-0 5.08E-03 3.69E+01 9.97E-1

40 1.59E+1' 2.96E-13 1.73E+0 1.82E-01 2.73E+0( 7.36E-1 I

42 1.28E+0' 5.48E-1 1 3.52E-Ot 2.52E+01 2.OOE+0: 5.AOE-0

a41 7.63E+1' 8.56E-1- 4.01E0 3.03E-0 1.63E-41 4.40E-1I

Ca 45 6.39E+0! 3.90E-1: 7.90E-0 O.OOE+00 3.15E+0: 8.52E4!

Ca 47 2.61E+0' 1.04E-13 5.88E-0 2.08E-41 4.62E-41 1.25E-1I

Ca 49 6.09E+03 5.22E-1 3.94E-49 1.09E+01 8.07E+O 2.18E-1

c 47 1.93E+0' 2.01E-14 8.38E4! 2.14E-4 4.63E-01 1.25E-1 1

c 49 1.38E+0' 3.65E-1 1.81E-08 1.18E-4 2.78E+01 7.52E-10

50 2.22E+1 5.73E-2 3.88E+o1 1.52E-1 1 3.28E-1 I 8.86E-22

n 56 7.22E+0 2.18E-1: 2.92E-08 3.90E+01 5.39E+O 1.46E-1I

e 55 1.47E+11 1.12E-13 1.39E-05 8.41E-O 1.18E+0: 3.20E-V

e 59 6.86E+0' 2.59E-1; 1.44E-05 6.26E+01 1.24E+01 3.34E-II

060 9A9E+0' 1.65E-13 3.95E-05 4.21E-41 3.95E-41 1.07E-11

76 1.09E+0' 1.92E-13 2.62E-4' 1.48E-01 8.01E-41 2.16E-1 1

b 87 S29E+1I 4.79E-1, 1.05E+O' O.OOE+Ot 3.80E-4 1.03E-13

m147 2.82E+1 2.15E-17 1.04E+O O.OOE+O 5.85E-O' 1.58E-1

m148 2.12E+14 2.12E-2; 6.73E+01 O.OOE+00 6.67E-11 1.80E-21

m149 2.60E+1 8.42E-2 7.67E+01 O.OOE+O 2.86E-O 7.72E-21

m153 4.03E+0' 8.82E-14 2.14E-0 4.38E-0 1.66E 4A9E-1 I

234 6.54E+I1 4.55E-1! 5.09E-02 3.61E-4 5.85E-0 1.58E-13

235 8.56E+1: 2.00E-1t 6.42E+OI 1.91E-O0 2.67E 7.22E-1I1

238 I.18E+1' 3.97E-1! 8.08E+0: 3.10E-4 5.80E-0 1.57E-13

p239 1.08E+0' 2.62E-14 7.70E-4 2.85E-0: 3.68E-0 9.95E-1I

Tota' B.2803E-1 1I 8.48E+03 6.53E+01 7.52E+0 2.03E-08

oncrete Long Term 11.6 d _ _ :

33 8.12E+0' 3.15E-1' 9.96E-0 O.OOE+0 2.56E-01 6.93E-12

35 4.81E+07 3A5E-14 3.76E-07 O.OOE+OC 4.41E+ 1.19E-10

Ar 37 1.28E+0 1.26E-1 5.50E-08 4.04E-03 2.93E+01 7.93E-1

K140 1.59E+1, 2.96E-13 1.73E+0 1.82E-41 2.73E+Ot 7.36E-1I

Ca 41 7.63E+1 i 8.S6E-17 4.01E4 3.03E-0 1.63E-41 4.40E-1

Ca 45 6.08E+O0 3.71E-12 7.52E-0 O.OOE+O 3.00E+0. 8.1 IE-4

V 50 2.22E+14 5.73E-24 3.88E+01 1.52E-1 I 3.28E-1 I 8.86E-22

Fe 55 1.46E+11 1.1 IE-13 1.38E-05 8.34E-0: 1.17E+0; 3.17E-0

Fe 59 5.73E+0 2.16E-1 1.20E-05 5.23E+0 1.03E+01 2.79E-1

2o 60 9.45E+0, 1.64E-13 3.94E-0' 4.19E-41 3.94E-01 1.06E- 11

Rb 87 8.29E+1' 4.79E-1, 1.05E+0 .OOE-+O0 3.80E-4 1.03E-I3

Sm147 2.82E+14 2.15E-1, 1.04E+02 O.OOE+04 5.85E-04 1.58E-15
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Table 5: Radionuclides from Long-Term Activation
Nuclide N/cm3 WATI/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 CI/cm3

Sm148 2.12E+1 2.12E-2 6.73E+01 O.OOE+O( 6.67E-1 I .80E-2

Sm149 2.60E+1 8.42E-2 7.67E+01 O.OOE+O 2.86E-0 7.72E-2

U234 6.54E+1( 4.55E-1' 5.09E-0 3.61E-Ot 5.85E-0' 1.58E-1

235 8.56E+1; 2.OOE-16 6.42E+00 1.91E-0' 2.67E4 7.22E-15

238 1.18E+1' 3.97E-1' 8.08E+0. 3.IOE-0 5.80E-0. 1.57E-13

Total 6.5050E-12 1 8.48E+03 5.92E+00 4.65E+0: 1.26E-OI

Zoncrete Long Term 31.7 y

40 1.59E+1 2.96E-13 1.73E+0 1.82E-01 2.73E+0 7.36E-11

a41 7.63E+1 1 8.55E-1 4.01E4 3.03E-0 1.63E-01 4.40E-12

50 2.22E+14 5.73E-24 3.88E+OI I.52E-1 I 3.28E-1 I 8.86E-2;

87 8.29E+1' 4.79E-1 1.05E+0 O.OOE+O( 3.80E-0: 1.03E-13

m147 2.82E+1 2.15E-17 1.04E+O; O.OOE+O( 5.85E-0 1.58E-15

m148 2.12E+1 2.12E-2 6.73E+01 O.OOE+O( 6.67E-1 1.80E-2(

m149 2.60E+1 8.42E-2; 7.67E+0 O.OOE+00 2.86E-0 7.72E-2(

234 6.54E+1( 4.55E-1' 5.09E-0: 3.61E-0 5.85E-0: 1.58E-13

235 8.56E+1; 2.OOE-16 6.42E 1.91EO0 2.67E4 7.22E-1I

U238 .18E+L' 3.97E-1' 8.08E+02 3.10E-0 5.80E-4 1.57E-13

Total 3.0527E-13 I 8.48E+03 1.82E-01 2.90E+O 7.85E-1 I

Concrete 338.6d .

40 1.59E+1 2.96E-13 I .73E+04 1.82E-01 2.73E+O 7.36E-1 1

a45 L.62E+0 9.88E-14 2.OOE40 O.OOE+O( 7.99E+O 2.16E-1

50 2.22E+-1 5.73E-24 3.88E+01 1.52E-11 3.28E-1' 8.86E-2

e 55 4.OOE+0 3.03E-1' 3.78E-0 2.29E-0 3.22E+01 8.69E-1 1

b 87 8.29E+1' 4.79E-1I 1.05E+O: O.OOE+O( 3.80E-4 1.03E-13

m147 2.82E+14 2.1SE-1I 1.04E+02 O.OOE+O( 5.85E4' 1.58E-15

m148 2.12E+1 2.12E-2 6.73E+01 O.OOE+O 6.67E-1 1.80E-2

m149 2.60E+14 8A2E-2 7.67E+01 O.OOE+Od 2.86E4' 7.72E-2(

234 6.54E+1( 4.55E-I 5.09E4: 3.61E-4 5.85E-04 1.58E-13

235 8.56E+1 2.OOE-1 6.42E 1.91E-4 2.67E4 7.22E-1

238 1.18E+1 3.97E-1 / 8.08E+O 3.IOE4O 5.80E-0 1.57E-13

Tota 4.0702E-13 1 8.48E+0: 1.85E-41 1.39E+01 3.77E-1I

ebar Long Term I sec E _ _ _

40 5.79E+1, 108E-1 6.30E-4] 1.94E-4 9.93E-4 2.68E-1I

V 50 4.77E+14 1.23E-23 8.33E+01 9.53E-1; 7.03E-1 1 1.90E-21

r 51 1.66E+08 2.83E-1' 9.76E-0 1.97E-01 4.82E+O1 1.30E O!

r55 2.46E+0 1.42E-13 4.35E-11 4.25E4 8.04E-41 2.17E-1 I

Mn 56 2.OOE+0O 6.03E0 8.08E40 3.16E+0 1.49E+0 4.03E4

e55 5.12E+11 3.88E-1 4.83E0 8.55E-01 4.1 IE+O 1.1IE4

c 59 2.38E+0O 9.OOE-1 I 4.99E4 6.37E+01 4.30E+0, 1.16E-0

o 60 5.56E+08 9.66E-13 2.32E4 7.23E-41 2.32E+0 6.27E-I I

o 60ml 3.66E+03 4.12E-1 3.73E-1 I 3.48E-03 4.03E 1.09E-I1

u 64 8.21E+0 6.30E-13 4.16E-08 2.95E401 1.24E+01 3.36E-1I

u 66 1.05E+03 4.38E-13 1.93E-1( 2.42E-02 2.37E 6.41E-1 1

76 8.10E+0' 1.42E-12 1.94E-04 3.20E-01 5.92E+0 1.60E-1

Rb 87 3.15E+1' 1.82E-1, 3.97E+0 0.OOE+0 1.44E-0 3.90E-14
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Table 5: Radionuclides from Long-Term Activation
Nudide N/cn3 WATI/cmn3 JOULE/cm3 G(MeV/g*s) Bqlcin3 CI/cm3

kgI 10 4.67E+01 2.54E-13 9.05E-1: 5.67E-0 I .31E+OC 3.54E-1I1

Mb22 8.44E+0' 4.03E-13 1.36E-0' 1.37E-01 2.51E+OC 6.79E-1I

Mb24 8.67E+06 4.15E-13 I 3.12E-06 2.68E-01 1.15E+OC 3.12E-1I'

Tota 6.1317E-09 1 2.37E+01 3.23E+0 1.95E+04 5.28E-0

Rebar Long Term 11.6 d _ _

C40 5.79E+1; 1.08E-1 6.30E-01 1.94E-06 9.93E-0' 2.68E-1I

v 50 4.77E+14 1.23E-23 8.33E+01 9.53E-1: 7.03E-11 I.90E-21

_r 51 1.25E+01 2.12E-13 7.31 E-0 IA7E-01 3.61E+01 9.75E-1I

*e 55 5.08E+1I1 3.85E-1; 4.79E0 8A8E-01 4.08E+0 1.102-0

.e 59 1.99E+09 7.52E-11 4.17E0 5.32E+01 3.59E+OZ 9.70E-O!

o 60 5.54E+0 9.62E-13 2.31E0 7.20E-01 2.31E+0 6.24E-1I

Rb 87 3.15E+1 1.82E-1 3.97E+01 O.OOE+00 1.44E-0 3.90E-1

b124 7.59E+06 3.63E-13 2.73E2 2.34E-01 I.OIE+O 2.73E-1I

Tota 8.06E-1 I 1.24E+0: 5.51E+01 4A8E+0 1.21E-0O

Rebar Long Term 31.7 y _ _ =

C40 5.79E+1; 1.08E-1' 6.30E-01 1.94E-01 9.93E-0' 2.68E-1

V 50 4.77E+14 1.23E-23 8.33E+01 9.53E-1: 7.03E-11 1.9OE-21

e 55 1.66E+01 1.26E-15 1.57E-0 2.78E0 1.34E+01 3.61E-11

Rb 87 3.15E+1 1.82E-1 3.97E+01 0.OOE+0 1.44E-0 3.90E-1

Total 1.2902E-15 I 2.37E+01 2.80E0 1.34E+02 3.62E-1I

ebar 26.68 d
C40 5.79E+1; 1.08E-1' 6.30E-01 1.94E-06 9.93E-0( 2.68E-1I

i 50 4.77E+14 1.23E-23 8.33E401 9.53E-1; 7.03E-1 I I.90E-21

r 51 8.04E+0' 1.36E-1. 4.71E-0 9.49E-0; 2.33E+01 6.29E-1I

r55 2.47E+O; 1.42E-13 4.36E-11 4.26E 8.07E-01 2.18E-11

n 56 2.00E+04 6.03Eu0 8.08E-05 3.16E+03 I A9E+04 4.03E-0'

e 55 1.76E+-1 1.33E-13 1.66E-05 2.94E-0: 1.41E+02 3.82E2

e59 8.03E+0 3.03E-1 I 1.68E2 2.14E+01 1.45E+0 3.91E2

o 60ml 3.66E+0' 4.12E-14 3.74E-11 3.48E-03 4.04E+O( 1.09E-1

ii 64 8.21E+0 6.30E-1 4.16E-08 2.95E-01 1.24E+0] 3.36E-10

66 1.05EO+O 4.39E-13 1.94E-10 2.42E-0; 2.38E+0( 6.42E-1 1

76 8.10E+0' 1.42E-1. 1.94E-0 3.20E-01 5.92E+0( 1.60E-10

Rb 87 3.15E+1' 1.82E-1' 3.97E+01' O.OOE+O( 1.44E-0 3.90E-1

AgIlO 4.80E+01 2.61E-1l 9.30E-1; 5.83E-03 1.35E+0( 3.64E-1I

3bl22 8.43E+0' 4.03E-1 1.35E-07 1.37E-01 2.512 6.78E-1I

Total 8.58E+2; 6.0671E-09 I 2.37E+01 3.18E+03 1.53E+2 4.12E2

Rebar 338.6 d _ _ _ _ ______

R40 5.79E+1; 1.08E-1 6.30E-01 1.94E-Ol 9.93E-0' 2.68E-1

V 50 4.77E+1 1.23E-23 8.33E+01! 9.53E-1; 7.03E-11 1.90E-21

Fe 55 1.39E+1 ( I.05E-1 1.3 IE-O' 2.32E-0 1.12E+0 3.02E-O!

Rb 87 3.15E+1' 1.82E-1' 3.97E+1O O.OOE+OC 1.44E-03 3.90E-14

Total 1.0545E-13 1 2.37E+01 2.32E-02 1.12E+02 3.02E2

Aluminum 31.7 y
;e 55 2.06E+0 1.56E-1 1.94E2 1.02E-0 1.65E+01 4.47E-1

1i 63 6.07E+1 3.70E-1 1.672E O.OOE+0 1.35E+01 3.64E-I1
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Table 5: Radionuclides from Lone-Term Activation

Nuclide N/c=3 WATT/cm3 JOULE/cm3 G(MeV/I*s) Bq/cm3 C/cmk3

Total 5.26E-14 1.69E4 1.02E-02 3.OOE+01 8.11E-10

Epoxy 31.7 y X X 0X

C1 36 6.06E+12 1.93E-14 2.66E-01 9.49E-0. 4.41E-01 1.19E-I1

Tota 6.06E+12 1.93E-14 2.66E-01 9.49E4 4.41E-01 I.19E-11

Jraphite 31.7 y

14 1.50E+13 4.57E-13 1.19E-O1 0.OOE 5.77E+01 1.56E-0

Toti 4.57E-13 1.19E-O] 0.OOE 5.77E+01 1.56EB0

Attachment D was used to calculate the soil penetrating flux for the AJBRF reactor using the methodology
presented in Appendix D of the Safety Analysis Report (SAR). The results of the long-term soil activation
are shown in Figure 2.

Figure 2: Soil Activation Parameters - Long Term
Radionuclides

I.E+04

1.E 01 -l>2131

I.E-02 IM .4

*Ca4I
O Ca 45

I.E-08 - Fe 55

ETotals

I.E-I 7

.10'N
AODole

The results of the soil penetrating flux calculation were used to estimate the soil activation. From Table 2 of
Attachment D, the soil penetrating flux is reduced by a factor of 5.986E-01 for every 10 cm of soil. An
ANITA-2000 run was performed to verify this reduction factor. The flux was reduced by a factor of
5.986E-01 in the input file. The ANITA-2000 output file for the reduced soil flux is in Attachment DI.
Figure 3 shows the Soil Activation Parameters - Long Term Radionuclides every 10 cm out to 100 cm
from the reactor.

Table 6 shows a sketch of the core, vessel, cement, and soil (Note: Not to scale) and the Concrete Flux vs
Distance from the AJBRF Core. The data used in Table 6 for the Concrete Flux vs Distance table is from
Attachment D, Table 4, where the concrete flux at 4' and 4.5' was determined based on the methodology
from Appendix D of the SAR. The activity in the concrete at 4' and 4.5' above the core can be estimated
by comparing the activity at the core centerline that was determined by activation analysis.
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Conclusion
Based on activation analysis, the radionuclides in the area surrounding and outside the reactor pool liner
(biological shield) of the AJBRF reactor are listed in Table 5 under soil, concrete, and rebar.

Figure 3: Soil Parameters vs Distance from RX Vessel
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I.E-04
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Table 6: AJBRF Geometry and Concrete Flux vs Distance from Core

Pool

Soil

iCore 26

Concrete Flux vs Distance from Core
46 48.54 51.081 53.62 58A 61.4 63.72 6.;68.8d 74 706

563d 273d 132A 640 31d 150 7 3 l~8 6-macme Ado

4 264941 13792 718 3731 1948 1013 5ZL 27 143{ 4l scn Utoerfine I, _ - . ....

ft.: The advity of the concrete at 4' & 4.5! can be conpared to
the actuaty of the concrete adjacent to the core.

5411847

oil

Soil 45cm 25 cm 70 cm
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MeV 6/1959-4/12/1961 Normalize Nornalized Flux

____ Flux/watt waf Flux Factor (Initial)

2.00E+I1 O.OOE+Ot 0 0.00E+00 0.007985 O.OOOOE

I.99E+01 O.OOE+Ot 0 O.OOE+Ot 0.007985 O.OO0OE+Ot

1.98E+01 O.OOE+Ot O.OOE+00 0.007985 O.OOOOE+0 t

1.97E+01 O.OOE+OI ( 0.00E+00 0.007985 O.OOOOE+00

1.96E+IO1 O.OOE+00 0 O.OOE+00 0.007985 0.0000E+00

1.95E+01 0.OOE+0t ( O.OOE+Ot 0.007985 O.OOOOE+00

1.94E+01 0.00 E+O O.OOE+Ot 0.007985 0.OOOOE+00

1.93E+O1 O.OOE+O 0.00E+00 0.007985 0.0000E+00

L.92E+01 0.OOE +O 0.OOE+O( 0.007985 O.OOOOE+00

1.91E+01 0.OOE+OI 0.0011+0 0.007985 O.OOOOE+00

1.90E+OI 0.00E 0 O.OOE+00 0.007985 0.00001+00

1.89E+01 0.00 E 0.00(.OE+O 0.007985 0.OOOOE+00

1.88E++01 0.OE+O 0 O.OOE+0 0.007985 0.000013+00

1.87E+01 O.OOE+Ot ( O.OOE+00 0.007985 0.00001+Ot

1.86E+01 0.001+Ot t 0.001+Ot 0.007985 O.OOOOE+O0

1.85E+O1 O.OOE +Ot 0 0.00E+0 0.007985 0.OOOOE+O0

1.84E+01 0.001+Ot t 0.00E+00 0.007985 O.OOOOE+00

183E+01 O.OOEO 0 0.00E 0.007985 0.0000O+Ot

1.821+01 O.OOE+00 ( 0.00E 0.007985 O.OOOOE+00

1.81E+01 O.OOE+O O.OOE+00 0.007985 0.OOOOE+I0

1.80E+OI O.OOE+O0 I O.OOE+Ot 0.007985 0.OOOOE+00

1.791E+01 O.OOE+0Ot O.OOE+O 0.007985 O.OOOOE+00

1.78E+01 0.001E+Ot ( O.OOE+00t 0.007985 0.OOOOE+00

1.77E+0tl O.OOE+O( _ O.OOE+00 0.007985 O.OOOOE+Ot

1.76E+01 0.OOE+t00 _ 0.00OE+00 0.007985 0.OOOOE+00

1.75E+01 0.00E+Ot 0 O.OOE+00 0.007985 0.0000100+

1.74E+01 O.OOE+O I_ 0 0.00 t 0.007985 0.0000E+Ot

1.73E+01 O.OOE+O _ _ 0.001+00 0.007985 0.OOOOE+00

1.72E+01 O.OOE+O 0 0.002O 0.007985 O.OOOE+Ot

1.71E+01 O.OOE+O0 0.00E 0.007985 0.00001E+0

I .70E+01 O.OOE+Ot( O.OOE+00 0.007985 0.0000E+O

1.69E+01 O.OOE+Ot 0 0.OOE 0.007985 0.0000E+OI

1.68E+01 0.00E 0.2O+O 0.007985 O.OOOOE+00

1.67E+01 O.OOE+00 O.OOE+00O 0.007985 0.00005E+00

1.66E+01 O.OOE+Ot 0.OE+ 0.007985 0.OOOOE+00

1.65E+01 O.OOE+O 0 O.OOE+00t 0.007985 0.00001tE+OO

1.64E+01 O.0" O.OOE+Ot 0.007985 0.OOOOE

1.63E+01 O.OOE+Ot O.OOE+Ot 0.007985 0.0000E+00

1 .62E+01 O.OOE+00 _ 0.00E+00 0.007985 O.OOOOE+O

1.61E+0I 0.00E 0 O.OOE+O0 0.007985 0.oooOE+00

1.60E+01 O.OOE+0O O.OOE+O 0.007985 0.00001!40

1.59E+01 O.OOE+001 O.OOE+00 0.007985 0.OOOOE+OI

1.58E1Oi 0.OO O.O OE+ O.OOE+00 0.007985 0.00001E40

1.57E+0I 0.00E+00 0 O.OOE+Ot 0.007985 0.0000E+

1.56E+0I 0.OOE+t O.OOE+Ot 0.007985 O.OOOOE+0

1.55E+01 0.00E 0 O.OOE0O 0.007985 O.OOOOE+Ot

1.54E+O1 O.OOE4Ot ( O.OOE+0 t 0.00798 0.OOOOE+t0

1.53E+01 O.OOE+O t O.OOE40O 0.007985 0.0000E

1.52E+01 O.OOE+00 0 O.OOE+00 0.007985 0.00001!

1.51E+01 .001E+Ot ( O.OOE+0Ot 0.007985 0.OOOOE

1.SOE+01 O.OOE+00 0 O.OOE(+00 0.007985 0.00001!

1.49E+01 O.OOE+O4 0.00OE+Ot 0.007985 0.0000E+Ot

1.48E+01 O.OOE+Ot 0 0.00E+00 0.007985 0.0OOE+O

1.47E+01 O.OOE+O f O.OOE+Ot 0.007985 O.OOOOE+00

1.46E+01 O.OOE+Ot _ O.OOE+00_ 0.007985 0.0000E

1.45E+01 O.OOE+O 0 0.00E+t 0.007985 0.00OEt

1.44E+01 O.OOE+Ot (_ O1.OOE+00 0.007985 0.0000E+00

1.43E+01 O.OOE+Ot t O.OOE+00 0.007985' 0.00001!+Ot

1.42E+0I 0.00E+O 0 - 0.00E+00 0.007985 O.OOOOE+00

1.41E+OI O.OOE+0 ( O.OOE+00 0.007985 0.00001+00
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1.40E+O1 O.OOE+$0 0 O.OOE+0O 0.007985 O.OOOOE+00

1.39E+01 O.OOE+00 0 O.OOE+00 0.007985 0.OOOOE4O0

1.38E+01 O.OOE+00 0 O.OOE+00 0.007985 O.OOOOE+00

1.37E+01 O.OOE+00 0 O.OOE+00 0.007985 O.OOOOE+00

1.36E+01 O.OOE+00 ( O.OOE+00 0.007985 0.00OOE+00

1.35E+01 0.OOE+O 0 O.OOE 0.007985 O.OOOOE+00

1.34E+01 O.OOE+00) 0 .OOE 0.007985 0.OOOOE+00
1.33E+1O] O.OOE+00 (_ 0.OOE+0t 0.007985 O.OOOOE+00

1.32E+01 0.OOE+0O 0.OOE+0O 0.007985 0.OOOOE+00

1.31E+01 0.OOE+00 0 0.00E 0.007985 0.OOOOE+00

1.30E+0 0.00E+00 (_ 0 0.00E 0.007985 O.OOOOE+00

1.29E+01 0.OOE+00 ( O.OOE+00 0.007985 0.OOOOE+00
1.28E+01 0.OOE+0( (_ O.OOE+0 0.007985 O.OOOOE+b
1.27E+01 O.OOE+O( ( O.OOE+O0 0.007985 O.OOOOE+00

1.26E+01 0.OOE+O( ( O.OOE+Ot 0.007985 O.OOOOE+00

1.25E+01 0.OOE+0O 0 O.OOE+00 0.007985 O.OOOOE+00

1.24E+01 0] 0 O.OOE+00 0.007985 O.OOOOE+O0

1.23E+01 0.00E+O O.OOE+_0 0.007985 O.OOOOE+O0

1.22E+01 .OOE+0__ O.OOE+0( 0.007985 O.OOOOE+O(

1.21E+01 0.00 E+ __ t O.OOE+O( 0.007985 O.OOOOE+O(

1.20E+0 O.OOE+O _ _ O.OOE+t0 0.007985 O.OOOOE+O(

I.19E+01 O.OOE+O( 0 O.OOE+00 0.007985 0.OOOOE+I0

1.I8E+01 O.OOE+O( t_ O.OOE+Ot 0.007985 O.OOOOE+00

1.17E+01 O.OE+O( O.OOE+00 0.007985 0.OOOOE+00

1.16E+01 O.OOE+O( 0_ O.OOE+O 0.007985 O.OOE+00

1.1SE+01 O.OOE+Ot O.OOE+00 0.007985 O.OOOOE+00

1.13E+01 O.OOE+O47 0 6.41E+11 0.007985 5.1168E+00

1.12E+OI O.OOE+OO 0 O.OOE+OO 0.007985 5.OOO6E+-00
I.IIE+O] O.OOE+Ot t O.OOE+O1 0.007985 5.1168E+00

1.1OE+0 O.OOE+O( O.OOE+O11 0.007985 O.OOOOE+00

I.O0E+O - O.OOE+07 180 O.OOE+O(1 0.007985 5.1 16E+00

I.08E+0 - O.OOE+0 18 O.OOE+00 0.007985 O.OO16E+00

I.07E+0 O.OOE+O7 8 6 O.OOE+O1( 0.007985 O.OOOOE+00

1.06E+0 O.OOE+0( 1 O.OOE+ 01 0.007985 O.OOOOE+0O

I.06E+0i O.OOE+00 16 O.OOE+O(1 0.007985 O.OOOOE+0O

1.04E+I O.OOE+0 8 O.OOE+Ot 0.007985 5 O.OOOE+O0
1.04E+01 3.5E+ 180 O.OOE+K 0.007985 O.OOOOE+_0
1.02E+0i O.OOE+0( 1 O.OOE+01 0.007985 O.OOOOE+0(

I.0IE+01 O.OOE+0 18 O.OOE+00 0.007985 O.OOOOE+00

I.0OE+0 3.56E+0 180 6.41E+11 0.007985 5.1168E+0

9.90E+0( 3.56E+07 18000 6.41E+1 1 0.007985 5.1168E+09

9.80E+0( 3.56E+07 18000 6.41E+1 1 0.007985 5.1168E+O!

9.70E+Ot 3.56E+07 1800( 6.41E+11 0.007985 S.1168E+09

9.70E+00 3.56E+07 1800( 6.41E+1 1 0.007985 5.1 168E+09

9.S0E 3.56E+07 1800( 6.41E+1 1 0.007985 5.1168E+0

9.40E+00 3.56E+07 1800 6.41E+11 0.007985! 5.1168E+09

9.30E+00 3.56E+07 18000 6.41E+11 0.007985 5.1168E+09

9.20E+00 3.56E+07 1800( 6.41E+1 1 0.007985 5.1168E+O!
9.10E+0( 3.S6E+o, 1800( 6.41E+1 1 0.007985 _ 5.1168E+O9

9.00E+0( 3.56E+07 1800( 6.41E+l1i 0.007985 5u .168E+O!

8.90E+0( 3.56E+0, 1800(1 6.41 E+1 li 0.007985 5.1 168E+09

8.80E+0(1 3.S6E+0, 180 6.41 E+l I 0.0079851 S.1168E+O'-

8.70E+001 3.S6E+07 1800 6.41E+1 1 0.0079851 5.1168E+O'

8.60E+0( 3.56E+0, 1800 6AIE+11l 0.007985 5.1168E+O!

8.SO+O 3.S6E+0, 1800 6.41E+lI1 0.007985 S.1168E+O!.

8.40EO 3.56E+07 1800 6AIE+11 0.007985 S.1168E+O!1

8.30E+0(1 3.S6E+O, 1800 6.41E+1 1 0.007985_ 5.1168E+O'

8.20E+O 3.56E+07 1800t 6.4ilE+1 1 0.007985 5.1168E+09

8.10E+00( 3.56E+o, 1800 6AIE+11. 0.00798'5_ 5.1168E+OS

8.00E+0{1 3.56E+07 I800 6.41E+111 0.0079851 5. 1168E4+09

_7.90E+Ot1 3.56E+0, I800 6.41 E+l1I 0.0079851 5. 16EO
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7.80E+O0 3.56E+07 18000 6.41E+1 1 0.007985 5.1168E+09

7.70E 3.56E+07 18000 6.41 E+1 1 0.007985 5.1 168E+09

7.60E+00 3.56E+07 18000 6.41 E+l 1 0.007985 5.1168E+09

7.52E 3.56E+07 18000 6.41E+1 1 0.007985 5.1168E+09

7.40E+00 3.56E+07 18000 6.41E+l 1 0.007985 5.1168E+09

7.30E+A 3.56E+07 1800i 6.41E+l 1 0.007985 5.1168E+09

7.20E+00 3.56E+07 1800 6.41E+11 0.007985 5.1168E+09

7.1 3.56E+07 180M 6.41 E+l1 0.007985 5.1168E+09

7.00E+00 3.56E+07 18000 6.41 E+l 1 0.007985 5.1168E+09

6.90E+00 3.56E+07 18000 6.41E+l 1 0.007985 5.1 168E+09

6.80E 3.56E+07 180O 6.41E4l 1 0.007985 5.1168E+09

6.70E+00 3.56E+07 180M 6.41E+1 1 0.007985 5.1 168E+09

6.60E+00 3.56E+07 1800( 6.41E+1 1 0.007985 5.1 68E+09

6.50E+00 3.56E+07 1 800 6.41E+1 1 0.007985 5.1168E+09

6.40E 3.56E+07 18000 6.41E+l 1 0.007985 5.1168E+09

6.30E+00 3.56E+07 18000s 6.41E+1 1 0.007985. 5.1168E+09

6.20E+00 3.56E+07 180W 6.41 E+l 1 0.007985 5.1 168E

6.1OE 3.56E+07 18DA 6.41E+11 0.007985 5.1168E+O9

6.0E0 3.56E+07 18000 6.41E+1 1 0.007985 5.1168E+O

5.90E 3.56E+07 18000 6.41E+11 0.007985 5.1168E+O9

5.80E+00 3.56E407 18000 6AIE+l 1 0.007985 5.1168E+09

S.70E+00 3.56E+07 1800 6.41E+l 1 0.007985 5.1168E+OS

5.60E+00 3.56E+07 180001 641E+ 1 0.007985 5.1168E

5.50E+00 3.56E+07 180W 6.41E+11 0.007985 5.1 168E+0

5.40E+00 3.56E+07 18O 6.41E+ll 0.007985 5.1168E+09

5.30E+OM 3.56E+07 18000 6.41E+1 1 0.007985 5.1168E409

5.20E+00 3.56E+07 18000s 6.41E+1 1 0.007985 5.1168E+OS

5.IOE+00 3.56E+07 1800 6.41E+l1 0.007985 5.1168E+09

5.0OE+00 3.56E+07 18000I 6.41E+11 0.007985 5.1168E+09

4.90E+00 3.56E+07 18000 6.41E+l 1 0.007985 5.1168E+09

4.80E+00 3.56E+07 1 8goo 6.41E+1 0.007985 5.1168E+09

4.70E+0 3.56E+07 1800 6.41E+ 1 0.007985 5.1168E+O.

4.60E+00 3.56E+07 18000 6.41E+1 1 0.007985 5.1 68E+09

4.50E+00 3.56E+07 18000 6.41E+11 0.007985 5.1168E+09

4AOE+00 3.56E+07 1800 61AIE+l 1 0.007985 5.1 168E+09

4.30E+00 3.56E+07 18000 6.41E+11 0.007985 5.11 68E+09

4.20E+001 3.56E+07 18000 6.41E+11 0.007985 5.1168E+O0

4.IOE+00 3.56E+07 1800 6AIE+11 0.007985 5.1168E+O9

4.OOF0E 3.56E+07 180001 6.41E+l1 0.007985 5.1 168E+09

3.90E+0( 3.56E+07 18 O 6AIE+11 0.007985 5.1168E+OS

3.80E+00 3.56E+07 1800 6AI.E+11 0.007985 5.1168E+O0

3.70E+00 3.56E+07 1800 6.41E+l l 0.007985 5.1168E+09

3.60E 3.56E+07 18000 6.41E+11 0.007985 5.1 168E+09

3.50E+00 3.56E+07 18s 6.41E+l 1 0.007985 5.1168E

3.40E 3.56E+07 1800d 6.41E+11 0.007985 5.1168E

3.30E+00 3.56E+07 18000 6.41E+11 0.007985 5.1 168E+09

3.20E+00 3.56E+07 18000 6.41E+1 l 0.007985 5.1 68E+09

3.IOE+0( 3.56E+07 18000 6AiE+11 0.007985 5.1168E+OS

3.OOE+00 3.56E+07 18000 6.41E+11 0.007985 5.1168E

2.90E+0 3.56E+07 18000 6.41E+11 0.007985 5.1 168E

2.80E40 3.56E+07 18000 _ 6.4iE+ll 0.007985 5.1168E+09

2.70E+00 3.56E+07 18O0d 6.41E+l 1 0.007985 5.1 168E+09

2.60E+0 3.56E+07 18000 6AIE+1 0.007985 5.1168E+09

2.50E+W 3.56E+07 1800( 6.41E+11 0.007985 5.1168E-f0

2.40E 3.56E+07 18 BO 6.41E+1 0.0079851 5.1168E+09

2.30E+00 3.56E+07 18000 6AIE+1 1 0.0079851 5.1168E+09

2.20E+00 3.56E+07 180ON 6.41E+1 0.007985 5.1168E+OS

2.10E+00 3.56E+07 18000 6.41E+11 0.007985 5.1168E+O

2.OOE 3.56E+07 1800( 6AIE+11 0.007985 5.1168E+D9

1.90E 3.56E+07 18000 6.41E+1l 0.007985 5.1168E+09

1.80E 3.56E+07 1820 6.41E+1] 0.007985 5.1168E+0O

1.70E+0O 3.56E+07 18000 6.41E+ 1. 0.007985 5.1168E+O9



Attachment A: ANITA Flux File for AJBRF Reactor
Page 4 of 20

l.60E+00 3.56E+07 18000 6.411E+11 0.007985 5.116813+09

1.50E+00 3.56E+07 1800 6.41E+11 0.007985 5.1168E+09

1.401E+00 3.56E+07 18000 6.4113+11 0.007985 5.116813+09

1.30E+Od 3.56E+07 18000 6.41E+1-1 0.007985 5.1168E+09

1.20E+13 3.56E+07 18000 6.4113+11 0.007985 5.1168E+09

1.10E+00 3.56E+07 18000 6.41E+II 0.007985 5.116813+09

I.OOE+O0 3.56E+07 18 6.41E+1l 0.007985 5.116813+09

9.00E-01 1.511E+07 1 8 2.72E+1 1 0.007985 2.1703E+09

8.0013-01 1.51E+07 1800 2.72E+1 1 0.007985 2.1703E+09

7.00E-01 1.51E+07 1 8000 2.72E+1 1 0.007985 2.170313+09

6.00E-01 1.5113+07 18 2.72E+1 1 0.007985 2.1703E+09

5.OOE-01 1.51sE+07 18 2.72E+11 0.007985 2.1703E+09

4.00E-01 1.511E+07 18000 2.72E+11 0.007985 2.1703E+09

3.00E-01 1.51E+07 18000 2.72E+1 1 0.007985 2.1703E+09

2.003E-01 1.51E+07 18000 2.72E+11 0.007985 2.1703E+09

1.001E-01 1.51E+07 18000 2.72E+11 0.007985 2.170313+09

4/13/1961-11/2001 Norrnalized Nornalized Flux

MeV Flux/watt Wat Flux Factor (Final)

2.0013+01 O.OOE+O ( 0.0013+00 0.007111 O.OOOE+00

1 .99E+01 O.OOE+O0 0 O.OOE+0 C 0.007111 0.OOOOE+Ot

1.98E+01 O.OOE+O 0 O.OOE+00 0.007111 O.OOOOE+00

1.9713+01 -. OOE+O( c 0.OOE+00 0.007111 O.OOOE+00

1.96E+01 O.OOE+000 0 0.0013+00 0.007111 O.OO0OE+00

1.95E+01 0.0013+0 0 0.0013+00 0.007111 O.OOOOE+00

1.94E1+01 0.0013 0 O.OOE+300 0.007111 O.OOOOE+00

1.93E1+01 0.0 0 0.0013+00 0.007111 O.OO0OE+00

1 .92E+01 O.OOE+01 t+00 _ 0.007111 O.OOOOE+00

1.91E+01 0.00+0 0 0.0013+00 0.007111 0.000013+0

1.9013+01 0.03 . O.OOE+01 0.007111 O.OOOOE+00

1.89E+01 0.003 0 0.001E+C 0.007111 0.000013+00

1.88E+01 0.OO1+0t O.OOE+01 0.007111 0.000013+O

1.87E+01 O.OOE+O0 0t 0.0013+00 0.007111 O.OOOOE+00

1.86E+01 O.OOE+O t 0.0013+00 0.007111 O.OOOOE+00

1.8513+01 O.OOE+0C0+ O.OOE+1 0.007111 O.OOOOE+00

1.84E+01 O.OOE+O0 01 O.OOE+00 0.007111 0.000013+00

1.83E+01 O.OOE+O0 _ _ O.OOE+00 0.007111 0.000013+00

1.8213+01 O.OOE+00 0 0.003E+00 0.007111 O.OOOOE+00

1.8113+01 O.OOE+00 t O.OOE+00 0.007111 O.OOOE+00

1.80E+01 O.OOE+01001 O.00 0.007111 O.OOOOE+00

1.7913+01 O.OOE+O1 0 O.ooE+0 0.007111 O.OOOOE+00

1.78E+01 O.OOE+O 0t 0t.OOE+0 0.007111 0.OOOOE+t0

1.7713+01 O.OOE+CK 0 0.0013 0.007111 O.OOOOE+00

1.76E+01 O.OOE+O 1 O.OOE+O 3 0.007111 O.OOOOE+00

1.75E+01 O.OOE+O 0t O.OOE+100 0.007111 0.000013+00

1.7413+01 O.OOE+1 0 O.OOE+O 0.007111 0.00001E+00

1.73E+01 O.OOE+00 t_ 0.0013 0.007111 0.0000E13t

1.721E+01 O.OOE+01 0C O.OOE+1O 0.007111 O.OOOOE+00

1.71E+01 O.OOE+O O.OOE+01 0.007111 _ 0.0003E+00

1.7013+01 O.OOE+O0 t 0.00E+3O 0.007111 O.OOOOE+00

1.6913+01 O.OOE+O 0 0.0013-+0 0.007111 0.000013
1.6813+01 O.OOE+OC1 _ 0.0013+00 0.007111 0.000013

1.6713+01 O.OOE+O 01_ 0.OOE+O 0.007111 0.000013

1.6613+01 1O.OOE+01 c1 O.OOE+OC 0.007111 0.0001+00

1.65E+0 O.OOE+00 t 0.0013+00 0.007111 0.000013+

1.643E+01 O.OOE+O1 0 0.001+C 0.007111 0.000013

1.6313+01 O.OOE+O C 0.0013+00 0.007111 o.o00oE+00

1.621E+0 O.OOE+O 0 0.0013+OC 0.007111 O.O000E++00

1.6113+01 0.0013400, 0 0.0013+0 0.007111 0.00001

1.60E+01 O.OOE+100 0 0.00E+0 0.007111 0.000013

1.591E+01 0.001 +O 0.0013+00 0.007111 0.0000134

1.5813+01 O.OOE+0C 0 O.OOE+0 0.007111 0.000013
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1.57E+01 O.OOE+O 0( 0.OOE 0.007111 O.OOOOE+OC

1.56E+Ol O.OOE+O_ 0 O.OOE 0.007111 O.OOOOE+OC

I .55E+01 O.OOE _ 0 O.OOE 0.007111 O.OOOOE+O(

1.54E+01 0._ E+ 0.OOE 0.007111 O.OOOOE+O

I .53E+01 .OOE+00 _ O.OOE+00 0.007111 O.OOOOE+O(

1.52E+01 0.OOE+000 0 0.OOE+00 0.007111 O.OOOOE+CK

1.51E+01 0.OOE+00 0 O.OOE+OO 0.007111 O.OOOOE+W

1.50E+01 0.00E O.OOE+00 0.007111 0.0000E
1 .A9E+01 0.00E O.OOE+00 0.007111 O.OOOOE+00

1 .48E+01 0.00 E0 O.OOE+ ;0 0.007111 O.OOOOE+00

1.47E+01 .OOE 01 O.OOE+00 0.007111 O.OOOOE+00

1.46E+01 0.00E O.OOE+00 0.007111 O.OOOOE+00

IA.5E+01 0.00 O.OOE+0 0.007111 O.OOOOE+00

1.44E+01 0. O.OOE+00 0.007111 O.OOOOE+00

IA3E+01 O.OOE+00 0 O.OOE+001 0.007111 O.OOOOE+OM

I .42E+01 O.OOE+00 O.OOE+00 0.007111 O.OOOOE+W

1.41E+01 O.OO(E+00 0.000 0.007111 0.OOOOE+

I AOE+01 O.OOE+0 ( O.OOE+0 0.007111 0.0000E
1.39E+01 O.OOE+00 0 O.OOE+00 0.007111 .OOOOE+

1.38E+01 O.OOE+ 0 O.OOE+00 0.007111 .OOOOE+

1.37E+01 0.00E+00 O.OOE+_00 0.007111 0.0000E
1.36E+01 O.OOE+ O.OOE4_ 0o 0.007111 0.0000E

1 .35E+01 O.OOE+ON _ 0.00E+00 0.007111 0.OOOOE

1 .34E+01 O.OOE+00 _ 0.00E+ 0.007111 0.OOOOE+0 0

1 .33E+01 0.0E 0.00E 0.007111 0.OOOOE+0 0

1.32E+01 O.OOE+O 0 0.OOE+O( 0.007111, O.OOOOE+00

I .31E+01 0.00E+0 0.00E+O( 0.0071111 O.OOOOE+00

1 .30E+01 0.00E+0 ( O.OOE+Ot 0.007111 O.OOOOE+00

1.29E+01 0.OOE _ _ 0.OOE+O 0.007111 O.OOOOE+00

1.28E+01 0.E 0.00E+O 0.007111 O.OOOOE+00

1.27E+01 O.OOE+40 .__ OOOE+OE 0.007111 0.OOOOE+t0

1.26E+01 O.OOE+HX _ _ O.OOE+O 0.007111 O.OOOOE+O0

1.25E+01 O.OOE+O( _ _ O.OOE+00 0.007111 O.OOOOE+O0

1 .24E+01 O.OOE+O O.OOE+001 0.007111 O.OOOOE+O0

I .23E+01 0.00E+00 0 O.OOE+00 0.007111 O.OOOOE+O0

1.22E+01 0.00E O.OOE+0 0.007111 O.OOOOE+OK

1.21E+01 0.00E+0 _ O.OOE+001 0.007111 O.OOOOE+00

I .20E+01 0.00E400 O.OOE+00 0.007111 O.OOOOEffK

1.19E+01 0.00E O.OOE+O 0.007111 O.OOOOE+00

1.18 E+01 0.OOE O.OOE+W 0.007111 O.OOOOE+00

1.17E+01 O.OOE+00 O.OOE+001 0.007111 O.OOOOE+00

I .16E+01 O.OOE 0 O.OOE+00 0.007111 O.OOOOE+00

1 .ISE+01 O.OOE+00 of O.OOE+00 0.007111 0.OOOOE+00
1.14E+01 0.OOE 0 O.OOE+00 0.007111 0.0000E
1.13E+01 0.OOE+C O.OOE+000 0.007111 O.OOOOE+00

1.12E+01 0.00E ___ 0.00E+00 0.007111 0.OOOOE+00

1.1IE+01 0.00E C O.OOE+O 0.007111 O.OOOOE+O

1.IOE+01 O.OOE+00 C O.OOE+OC 0 0.007111 O.OOOOE+OC

I .09E+01 O.OOE+00 O.OOE+0( 0.007111 O.OOOOE+OC

1.08E+01 O.OOE+ C O .OOE+000 0.007111 O.OOOOE+OK

I .07E+01 O.OOE+O C O.OOE+OC 0.007111 O.OOOOE+O0

I .06E+01 O.OOE+O0 O.OOE+00 0.007111 O.OOOOE+CK

1.05E+01 O.OOE+00 C O.OOE+00 0.007111 O.OOOOE+OC

1.04E+01 O.OOE+00 0 O.OOE+ 0 00E 0.007111 O.OOOOE+OC

1.03E+01 O.OOE+O _ O.OOE+00 0.007111 O.OOOOE+CK

1.02E+01 O.OOE+0 a_ O.OOE+00 0.007111 O.OOOOE+OK

1.O1E+01 O.OOE40 _ O.OOE+OC 0.007111 O.OOOOE+OK

1.OOE+O1 3.56E+07 2000C 7.12E+1 1 0.007111 5.0630E+CM

9.90E+0 3.56E+07 2000a 7.12E+1 1 0.007111 5.0630E+09

9.80E 3.56E+07 2000a 7.12E+1 1 0.007111 s.0630E+09

9.70E+0 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

9.60E+0 3.56E+07 20C 7.12E+1 1 0.007111 5.0630E+09
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9.soE+5 3.56E+07 20000 7.12E+l 1 0.007111 5.0630E+09

9.40E+O 3.56E+07 2000d 7.12E+1 1 0.007111 5.0630E+09

9.30E+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

9.20E 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

9.1OE+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E409

9.OOE+O 3.56E+07 2000 7.12E+11 0.007111 5.0630E+09

8.90E+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

8.80E+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

8.70E+O 3.56E+071 20000 7.12E+1 1 0.007111 5.0630E+O9

8.60E+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

s.SOE+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

8.40E+O 3.56E+07 2WW 7.12E+1 1 0.007111 5.0630E+09

8.30E+O 3.56E+07 2000 7.12E+11 0.007111 5.0630E+09

8.20E 3.56E+07 2WO 7.12E+11 0.007111 5.0630E+0

B.IOE+O 3.56E+07 200001 7.12E+11 0.007111 5.0630E+O

8.OOE+0 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

7.90E+0 3.56E+07 200C 7.12E+11 0.007111 5.0630E+09

7.80E+01 3.56E+07 200O 7.12E+1 1 0.007111 5.0630E+09

7.70E+o0 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

7.60E+04 356E+07 200001 7.12E+11 0.007111 5.0630E+09

7.SOE+O( 3.56E+07 20000 7.12E+11 0.007111 5.0630E+09

7.4OE0( 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

7.30E+0( 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

7.20E+0( 3.56E+07 2000 7.12E+1 1 0.007111 5.0630E+09

7.1OE40d 3.56E+07 20000 7.12E+11 0.007111 5.0630E+09

7.00E+01 3.56E+07 20000 7.12E+1 1 0.007111i 5.0630E+09

6.90E+O 3.56E+07 200001 7.12E+1 1 0.007111 5.0630E+09

6.80E+01 3.56E+07 20 7.12E+1 1 0.0071111 5.0630E+09

6.70E+0( 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

6.60E+O( 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

6.soE+O0 3.56E+07 2000( 7.12E+1 1 0.007111 5.0630E+O

6.40E+00 3.56E+07 2 -M 7.12E+1 1 0.007111 s.0630E+09

6.30E+0 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

6.20E 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

6.OE+ 3.56E+07 20000 7.12E+11 0.007111 5.0630E+09

6.00E+0 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

5.90E+O 3.56E+07 2000 7.12E+1 1 0.007111 5.0630E+09

5.80E+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

5.70E+0( 3.56E+07 20000 7.12E+1 1 0.0071 1 5.0630E+09

5.6OE+00 3.56E+07 2000( 7.12E+1 1 0.007111. 5.0630E+09

5.SOE+Od 3.56E+07 2000 7.12E+1 1 0.007111 5.0630E+09

5.40E+01 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

5.30E+00 3.56E+07 2 7.12E+11 0.007111 s.0630E+09

5.20E+Od 3.56E+07 2000 1 7.12E+1 1 0.007111 5.0630E+09

5.IOE 3.56E+07 20000 7.12E+11 0.007111 5.0630E+09

5.OOE+00 3.56E+07 2WW 7.12E+1 1 0.007111 5.0630E+09

4.90E+0 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

4.80E+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

4.70E+Ol 3.56E+07 20000 7.12E+1 1 0.007111 S.0630E+09

4.60E+OC 3.56E+07 20000 7.12E+11 0.007111 5.0630E+09

4.SOE+0( 3.56E+07 2000 7.12E+1 1 0.007111 5.0630E+09

4.40E+0( 3.56E+07 2 7.12E+1 1 0.007111 5.0630E+OS

4.30E+0( 3.56E+07 20000 7.12E+1 1 0.007111 _ 5.0630E+09

4.20E+00 3.56E+07 20000 7.12E+1 1 0.0071111 5.0630E+09

4.10E+0 3.56E+07 2 7.12E+1 1 0.007111 5.0630E+09

4.00E+O 3.56E+07 2000C 7.12E+1 1 0.007111 5.0630E+01

3.90E+O 3.56E+07 200001 7.12E+11 0.007111 5.0630E+0

3.80E+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

3.70E+0( 3.56E+07 20000 7.12E+1 I 0.007111 5.0630E+09

3.60E+0( 3.56]E+O 2 7.12E+1 1 0.007111 5.0630E+09

3.50E+Ot 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

3.40E+0( 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09
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3.30E+01 3.56E+07 200001 7.12E+1 1 0.007111 5.0630E+09

3.20E+OC 3.56E+07 200t 7.12E+1 1 0.007111 5.0630E+09

3.10E+0 3.56E+07 20 7.12E+1 1 0.007111 5.0630E+09

3.00E+0 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

2.90E+0 3.56E+07 200O 7.12E+11 0.007111 5.0630E+09

2.80E+0 3.56E+07 2000 7.12E+1 1 0.007111 5.0630E+09

2.70E40 3.56E+07 2-) 7.12E+1 1 0.007111 5.0630E+09

2.60E+01 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

2.SOE+0 3.56E+07 2000( 7.12E+1 1 0.007111 5.0630E+09

2.40E+Ot 3.56E+07 2000t 7.12E+1 1 0.007111 5.0630E+09

2.30E+Ot 3.56E+07 2000t 7.12E+11 0.007111 5.0630E+09

2.20E+01 3.56E+07 20000. 7.12E+1 1 0.007111 5.0630E+09

2.IOE+0 3.56E+07 20 7.12E+1 1 0.007 11 5.0630E+09

2.00E+04 3.56E+07 20OW 7.12E+11 0.007111 5.0630E+09

1.90E+00 3.56E+07 200001 7.12E+11 0.007111 5.0630E+09

1.80E+0 3.56E+07 2000 7.12E+11 0.007111 5.0630E+05

1.70E+O 3.56E+07 2000 7.12E+11 0.007111 5.0630E+09

1.60E+0( 3.56E+07 20001 7.12E+11 0.007111 5.0630E+09

1.50E+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

1.40E 3.56E+07 2009 7.12E+11 0.007111 5.0630E+09

1.30E+0 3.56E+07 2 7.12E+11 0.007111 5.0630E+09

1.20E 3.56E+07 2000 7.12E+1 1 0.007111 5.0630E+09

1.1OE+O 3.56E+07 20000 7.12E+11 0.007111 5.0630E+09

1.OOE+O 3.56E+07 20000 7.12E+1 1 0.007111 5.0630E+09

9.00E-01 1.51E+07 20000 3.02E+11 0.007111 2.1475E+09

8.OOE-01 1.SIE+07 20WN 3.02E+11 0.007111 2.1475E+09

7.00E-01 1.51 E+07 20000 3.02E+11 0.007111 2.1475E+09

6.00E-01 1.51E+07 20000 3.02E+ 1 0.007111 2.1475E+0O

5.00E-OI 1.S1E+07 2WW 3.02E+11 0.007111 2.1475E+09

4.00E-01 1.51E+07 20000 3.02E+11 0.007111 2.1475E+09

3.OOE-01 1.sIE+07 20000 3.02E+11 0.007111 2.1475E+09

2.00E-01 1.51E+07 2000 3.02E+11 0.0071 11 2.1475E+09

1 _ OOE-0I 1.51E+07 20000 3.02E+11 0.007111 2.1475E+09

Specimen Rack Nornalized
Normalized Specimen Flux

MeV Flux/waft wan Flux Factor (Initial)

2.00E+01 O.OOE+00 _ O OOE+00 0.002015 O.OOOOE+00

1.99E+01 O.OOE+0 O.OOE+9 0.002015 0.0000E+00

1.98E+01 O.OOE+00 5 O.OOE+00 0.002015 O.OOOOE+0

1.97E+01 O.OOE+00 01 O.OOE+O 0.002015 0.0000O

1.96E+01 O.OOE+00 (1 O.OOE+(P 0.002015 0.OOOOE+01

1.95E+01 O.OOE+ 0 O.OOE+O 0.002015 O.OOOOE+00

1.94E+01 O.OOE+005 O.OOE+O( 0.002015 0.00005

1.93E+Oi O.OOE+00 0.00E 0.002015 0.OOOOE

1.92E+01 0.OOE c 0.005+00 0.002015 O.OOOOE+00

1.91E+01 O.OOE+0 0 O.OOE+O 0.002015 0.OOOOE+Ot

1.90E+01 0.00E+0 O.OOE+O 0.002015 0.OOOOE

1.89E+01 O.OOE+0 O.OOE+O 0.0020151 O.OOOE+00

1.88E+01 O.OOE+00 O.OOE+O5 0.002015 0.000OE+00

1.87E+01 0.2" O ___ O .OOE+00E 0.0020151 O.OOOOE+Ot

1.86E+01 O.OOE+0 0 0.20E 0.002015 0.OOOOE+00

1.85E+01 O.OOE+O (__ 0.005 0.002015 O.OOOOE+00

1.84E+01 0.005 0 0.0( 000 0.002015 O.OOOOEt

1.83E+01 O.OOE+00 0 O.OOE+00 0.002015 0.00005

1.82E+01 0.00E 0 O.OOE++00 0.002015 O.OOOOE+00

1.81E+01 O.OOE+O_ _ O.OOE+00 0.002015. O.OOOOE+o0

1.805+01 0.0OE0 0 _ __ 0.005+0 0.002015 0.2OOOE

1.79E+01 O.OEC 0 0.OOE+00 0.002015 0.0000E+Ot

1.78E+01 O.OOE+OC ( 0.00E 0.002015 O.OO0OE+00

1.77E+01 O.OOE+0 0 0 .E+0 0.002015 O.OOOOE+00

1.76E+01 0.00 E+0 ( O.OOE+O0 0.002015 0.0000E+00
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1.75E+01 O.OOE0 O.OOE+00 0.002015 O.OOOOE+00

1.74E+0 O.OOE+00 O.OOE+OI 0.002015 O.OOOOE+00

1.73E+0O O.OOE+00 O.OOE+00 0.002015 O.OOOOE+00

1.72E+01 O.OOE+00 O.OOE+00 0.002015 O.OOOOE+00

1.71E+01 O.OOE+00 _ _OE400 0.002015 O.OOOOE+00

1.70E+0 O.OOE+00 O_ 0OOE+O0 0.002015 O.OOOOE+OC

1.69E+01 O.OOE+OI _ O.OOE+OX 0.002015 O.OOOOE+OC

1.68E+01 O.OOE+O C O.OOE+00 0.002015 O.OOOOE+O(

1.67E+01 O.OOE+OI _ O.OOE+OI 0.002015 O.OOOOE+O(

1.66E+01 O.OOE+O0 ( O.OOE+.0 0.002015 O.OOOOE+00

1.65E+01 O.OOE+OI t O.OOE+00 0.002015 O.OOOOE+00

1.64E+01 0.OOE+00 O O.OOE+00 0.0020115 0.OOOOE+O0

1.63E+O1 O.OOE+00 (_ O.OOE+0 0E 0.002015 0.0000E

1.62E+01 O.OOE+O O .OOE+O( 0.002015 O.OOOOE+O(

1.61E+01 O.OOE+OI 0 O.OOE+00 0.002015 O.OOOOE+00

1.60E+01 O.OOE+O( _ _ O.OOE+00 0.002015 O.OOOOE+00

1.59E+01 O.OOE+OI 0 O.OOE+O( 0.002015 O.OOOOE+00

1.58E+01 O.OOE+O( 0 O.OOE+00 0.002015 ' .OOOOE+00

1.57E+01 O.OOE+00 I O.OOE+00 0.002015 0.OOOOE+00

1.56E+01 O.OOE+00 0( O.OOE+00 0.002015 O.OOOOE+00

1.55E+01 O.OOE+O( ( O.OOE+(0 0.002015 O.OOOOE+O

1.54E+01 O.OOE+00 O.OOE+00 0.002015 O.OOOOE+00

1.53E+01 0.00E+(N ( O.OE+O( 0.002015 0.00OOE+00

1.52E+01 O.OOE+O( _ _ 0.00E 0.002015 O.OOOOE+00

1.51E+01 O.OE+OI 0 O.OOE+O( 0.002015 O.OOOOE+00

1.50E+01 O.OOE+OI (_ 0.OOE 0.002015 0.0000E+O(
I A9E+O I O.OOE+OC _ _ 0.00E 0.002015 O.OOOOE+O

1.48E+01 0.00 0E+0 0.OOE+CK 0.002015 O.OOOOE+O(

1.47E+01 0.00 E ___ 0.OOE+0( 0.002015 O.OOOOE+O0

1.46E+01 0.00E+OI 0 0.00E 0.002015 O.OOOOE+00

1.45E+01 0.00E ___ 01 0. 0+0 0.002015 0.OOOOE4+001
1.44E+01 O.OOE+O4 ( O.OOE+00 0.002015 O.OOCOE+OC

1.43E+01 O.OOE+O 0 O.OOE+ 0.002015 O.OOOOE+00
1.42E+01 O.OOE-N0 (_ O.OOE+00 0.0020 15 O.OOOOE+00

1.41E+01 O.OOE+O0 Of O.OOE+00 0.002015 ' .OOOOE+00

1.41E+01 O.OOE+ 0 O.OOE+O 0.002015 O.OOOOE+OC

1.39E+01 O.OOE+00 0 O.OOE+OC 0.002015 O.OOOOE+00

1.38E+01 0.00 E0 O.OOE+0 0.002015 O.OOOOE+00

1.37E+OI O.OOE+00 O.OOE+00 0.002015 0.0000E

1.37E+01 0.OOEO O.OOE+O 0.002015 0.0000E

1.36E+01 O.OOE+O0 O.OOE+O0C 0.002015 0.0000E+O(

1.34E+01 0.E 0.00E+001 0.002015 0.0000E

1.35E+01 O.OOE+00 _ O.OOE+0O0 0.002015 O.OOE(

1.32E+OI O.OOE+OC1 O.OOE+OO1 0.002015 0 .OOOE+O

1.17E+OI O.OOE+00 0 O .OOE+O 0.002015 0.0000E

1.36E+O1 O.OOE+OC 0 O.OOE+O( 0.002015 0.0000E

1.15E+01 O.OOE+00 O.OOE+OO 0.002015 0.0000E

1.24E+01 C.E00 _ O.OOE+O 0.002015 O.OOOOE+O
1.27E+OI O.OOE+O(0 C O.OOE+O( 0.002015 O.OOOOE+O

1.26E+Oi O.OOE+OC0 C O.OOE+OC 0.002015 O.OOOE+O

I1.25E+01I O.OOE+O( 0 O.OOE+OC. 0.002015' O.OOOOE+O(1

1.24E+O0I O.OOE+001 C O.OOE+001 0.002015' O.OOOOE+OC

l1.23E+oi O.OOE+O(1 O.OOE+OC1 0.002015! O.OOOOE+OC

I1.22E+OI O.OOE+OC1 O.OOE+OO 0.002015 O.OOOOE+OC1

1.20E+OI 0.00+O C O.OOE+CK 0.002015 0 .OOOOE+OC

I.19E+OI _ .OEO O.OOE+OO 0.002015 O.OOOOE+OO

I1.15E+OI O.O+C O.OOE+(X 0.002015' O.OOOOE+OC

1.14E+01. O.O+O1 O.OOE+O( 0.002015' O.OOOOE+OC
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1.13E+01 O.OOE+Ot 0.00E400 0.002015 O.OOOOE+Ot
1.12E+01 O.OOE+ 0 00.2E 0.002015 ' OOOOOE+

1. IIE+0 O.OOE+ C0_0 O.OOE+Ot 0.002015 ! 0.0OOE

1.1OE+01 O.OOE+00 o.ooe+ 0. 0.002015 O.OOOOE+O

1.09E+0I O.OOE+Ot 0 O.OOE+00 0.002015 O.OOOOE+ON

I.08E+01 Q.OOE+Ot C O.OOE+ _ 0.002015 0.OOOOE

I.07E+01 O.OOE4-001 0.OOE 0.002015 O.OOOOE+OC

1.06E+01 O.OOE+00 0.OOEO 0.002015 O.OOOOE+Ot

1.05E+01 O.OOE+ 0t O.OOE+ON 0.002015 O.OOOOE+OC

1.04E+01 O.OOE+Ot O.OOE+CK 0.002015 O.OOOOE+Ot

1.03E+01 O.OOE+00 t O.OOE+Ot 0.002015 O.OOOOE+00

1.02E+01 O.OOE+O 0 O.OOE+Ot 0.002015 O.OOOOE+Ot

1.01E+01 O.OOE+00t O.OOE+Ot _ 0.002015 O.OOOOE+

I.OOE+01 3.56E+07 20000 7.12E+1 1 0.002015 I.4347E+09

9. 0+0 3.56E407 200001 7.12E+i 1 0.002015 1I4347E+09

9.90E+00 3.56E+07 2000t 7.12E+1 1 0.002015 IA347E+09

9.80E 3.56E+07 20000 7.12E+1 1 0.002015 IA347E+09

9.60E+O 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

9.50E+t 3.56E+07 2000t 7.12E+1 1 0.002015 1.4347E+09

9.40E+t 3.56E+07 2 7.12E+1 1 0.002015 1.4347E+09

9.30E 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

9.20E+00 3.56E+07 20000 7.12E+11_ 0.002015 1.4347E+09

9.20E+Ot 3.56E+07 2 7.12E+1 1 0.002015 1.4347E+09

9.0EO 3.56E+O, 2 7.12E+1 1 0.002015 1 .4347E+09

8.90E+00 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

8.51E+00 3.56E+07 2 7.12E+1 1 0.002015 1.4347E+09

8.70E+01 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+05

8.60E+00 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

8.60E+00 3.56E+07 20000 7.12E+1 1 0.002015 1 .4347E+09

8.50E+0 3.56E+07 20000 7.12E+1 I 0.002015 1.4347E+09

8.30E+00 3.56E+07 2000C 7.12E+1 1 0.002015 1.4347E+05

8.20E+00 3.56E+07 200C 7.12E+1 1 0.002015 1.4347E+09

8.1OE+00 3.56E+07 20000 7.12E+1 1 0.002015 I1A347E+09

8.00E+t00 3.56E+07 200Ct 7.12E+1 1 0.002015 1 A347E+09

7.90E+CK 3.56E+0, 20000 7.12E+11 0.002015 1 A347E+09

7.80E+00 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

7.70E+OC 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

7.60E4tK 3.56E+07 20000 7.12E+1] 0.002015 1.4347E+09

7.50E+CK 3.56E+07 2 7.12E+11 0.002015 1 A347E+09

7.40E+O 3.56E+07 20000 7.12E+11 0.002015 1.4347E+09

7.30E+tK 3.56E+017 2000C 7.12E+1 1 0.002015' 1.4347E+09

7.20E+CK 3.56E+07 2000 1 7.12E+1 1 0.002015 1.4347E+09

7.10E+O 3.56E+07 2000t 7.12E+1 1 0.002015 1.4347E+09

7.00E+O 3.56E+07 200001 7.12E+11 0.002015 1 A347E+09

6.90E+tK 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

6.SOE+O 3.56E+01 20000 7.12E+1 1 0.002015 I A347E+O

6.70E+O 3.56E+0, 20000 7.12E+1 1 0.002015 1 .4347E+05

6.60E 3.56E+0, 2 7.12E+1 1 0.002015! 1.4347E+091

6.50E+O 3.56E+07 20000 7.12E+11 0.002015 1.4347E+09

6.40E+OC 3.56E407 2000C 7.12E+1 1 0.002015 1 A347E+05

6.30E 3.56E+07 20000 7.12E+1 1 0.002015 1A347E+05

6.20E+O 3.56E+07 2000 7.12E+1 1 0.002015 1.4347E+O

6.10E+OC 3.56E+07 20000 7.12E+11 0.002015 1.4347E+09

6.00E+00 3.56E+07 20C 7.12E+1 1 0.002015 1.4347E+09

S.9OE+OC 3.56E+07 2000C 7.12E+1 1 0.002015 1'4347E+09

5.80E 3.56E+07 200 7.12E+1 1 0.002015 I.4347E+05

5.70E+C 3.56E+0, 2000C 7.12E+1 1 0.002015 1 A347E+09

5.60E+Ot 3.56E+07 2 7.12E+1 1 0.002015 1.4347E+09

5.SOE 3.56E+o7 20000 7.12E+1 1 0.002015 1.4347E+OS

SAOE+OC 3.56E+07 20000 7.12E+11 0.002015 1 A347E+09

5.30E+OC 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

5.20E+OC 3.56E+07 20000 7.12E+11 0.002015 I.4347E+09
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5.1SOE+0t 3.56E+07 20000 7.12E+11 0.002015 1 A347E+0S

5.00E+00 3.56E+07 2 7.12E4+11 0.002015 1.4347E+09

4.90E+00 3.56E+07 2 7.12E4+11 0.002015 1.4347E+OS

4.80E+t 3.56E+07 2 7.12E+11 0.002015 1 A347E+OS

4.70E+0O 3.56E+07 2 7.12E+1 1 0.002015 IA347E+09

4.60E+0( 3.561+07 20000 7.12E+11 0.002015 1.4347E+OS

4.50E 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+OS

4.40E 3.56E+07 2000t 7.122E+1 1 0.002015 1 A347E+09

4.30E+00 3.56E+07 20000 7.122E+1 1 0.002015 1.4347E+09

4.20E+Ot 3.56E+07 20000 7.12E+11 0.002015 1.4347E+09

4.10E+0 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

4.00E+Ot 3.56E+07 20000 7.12E+11 0.002015 IA347E+OS

3.902+00 3.56E+07 20000 7.12E+11 0.002015 1.4347E+09

3.802+00 3.56E+07 2000t 7.12E+11 0.002015 1.43472+09

3.70E 3.56E+07 20000 7.122E+1 1 0.002015 1.4347E+09

3.60E 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

3.5OE 3.562+07 2 7.12E+1 0.002015 1.4347E+09

3.40E+Ot 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

3.30E+00 3.56E+07 20000 7.12E+1 1 0.002015 IA347E+09

3.20E+0( 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

3.10E+0( 3.562+07 20000 7.122+1 1 0.002015 1.4347E+09

3.00E+0( 3.56E+07 2000 7.12E+1 1 0.002015 1.4347E+09

2.90E+Ot 3.562+07 2000t 7.122+11 0.002015 1.4347E+09

2.80E+0( 3.56E+07 20000 7.122+11 0.002015 1.4347E+09

2.70E+Ot 3.56E+07 2000 712E+1 1 0.002015 1A347E+09

2.60E+00 3.56E+07 20000 7.122E+11 0.002015 1.4347E+OS

2.502+00 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+09

2.402+00 3.56E+07 2000t 7.122E+1 1 0.002015 1.4347E+09

2.30E+00 3.56E+07 20000 7.12E+1 1 0.002015 IA347E+09

2.20E+00 3.56E+07 2000t 7.122E+1 1 0.002015 1.4347E+09

2.10Et 3.56E+07 20000 7.12E+11 0.002015 1.4347E+09

2.002+00 3.562+07 20000 7.12E+1 1 0.002015 1.4347E+09

1.90E+00 3.56E+07 2000t 7.12E+11 0.002015 IA347E+09

1.80E+Ot 3.56E+07 20000 7.122E+11 0.002015 1.4347E+09

1.70E+00 3.56E+07 2000t 7.12E+1 1 0.002015 1.4347E+09

1.6013+0 3.56E+07 20000 7.122+1 1 0.002015 1.4347E+09

1.OE+00 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+OS

I .40E+0( 3.56E+07 20000 7.12E+11 0.002015 1.43472+09

1.30E+00 3.56E+07 20000 7.12E+1 1 0.002015 1.4347E+OS

1.20E+OO 3.56E+07 20000 7.122E+11 0.002015 1.4347E+OS

1I.OE+O 3.56E+07 20000 7.12E+11 0.002015 1.4347E+OS

1.00E41 3.56E+07 2000C 7.12E+11 0.002015 1.4347E

9.002-01 1.51E+07 2000t 3.02E+1 1 0.002015 6.0853E+08

8.00E-01 1.SIE+07 2000t 3.02E+1 1 0.002015 6.0853E+08

7.00E-01 1.51E+07 20000 3.02E+ 1 0.002015 6.0853E+08

6.00E-01 1.51E+07 20000 3.02E+1 1 0.002015 6.0853E+08

5.0021-01 1.512+07 200001 3.021E+1 1 0.002015 6.085325+08

4.004-01 1.51E+07 2000C 3.02E+11 0.002015 6.0853E+08

3.00E4-1 1.512+07 20000 3.022+11 0.002015 6.08532+08
2.004-01 1.512+07 220 3.022+11 0.002015 6.0853E+08

1.002-01 1.51E+07 2000C 3.022+11 0.002015 6.08532+08

Pneunatic Nonnalized
Nonnalized Pneumatic Flux

MeV Flux/watt watt Flux Factor (Initial)

2.002+01 0.002+OC 0.002+00 0.005541 0.00002+00

1.99E+01 0.00O+00 0 O.OOE+00 0.005541 O.OOOOE+00

1.98E+01 0.002E+Ot 0 0.002E+00 0.005541 0.00002+00

1.97E+01 0.002E+C 0t 0.002+O 0.005541 O.OOOE+00

1.962+01 0.002E+Ot 0C 0.002+0 0.005541 0.00002+00

1 .95E+01 0.002+00 t)C C 0.00O+t0 0.005541 O.00OE+00

1.942+01 0.00O+00 0C 0.002+I 0.005541 0.00002
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1.93E+01 O.OOE+00 C O.OOE+OC 0.005541 O.OOOOE+00

1.92E+01 O.OOE+OC _ O.OOE+00 0.005541 O.OOOOE+00

1.91E+01 O.OOE+00 t O.OOE+00 0.005541 O.OOOOE+00

1.90E+01 O.OOE+00 0 O.OOE+00 0.005541 O.OOOOE+00

1.89E+01 O.OOE+00 O O.OOE+00 0.005541 O.OOOOE+00

1.88E+01 O.OOE+00 (. O.OOE+0OC 0.005541 O.OOOOE+00

1.87E+01 O.OOE+O( t O.OOE+OC 0.005541 O.OOOOE+00

1.86E+01 .OOE+00 O .OOE+C 0.005541 O.OOOOE+00

1.85E+01 0.0OE+0 O_.OE+00 0.005541 O.0000E+00

1.84E+01 0.00E+O( O.OOE+00 0.005541 O.OOOOE+00

1.83E+01 .OOE+ Ot O.OOE+00 0.005541 O.OOOOE+00

1.82E+01 0.00E 0 O.OE+O 0.005541 O.OOOOE+OC

1.81E+01 0.00E+0O 0.0E+O 0.005541 O.OOOOE+O(

1.80E+01 0.00 E+0 O.OOE+00O 0.005541 O.OOOOE+OC

1.79E+01 0.002+00 0 O.OOE+00 0.005541 O.OOOOE+00

1.78E+01 0.002+0 0 0.00E+00 0.005541 O.OOOOE+00

1.77E+01 0.00E 0 0.00E+00 0.005541 O.OOOE+00

1.76E+01 O.OOE+OO O .OOE+00 0.005541 O.OOOOE+OO

1.75E+0I O.OOE+OC _ _ O.OOE+00 0.005541 O.OOOOE+O0

1.74E+01 O.OOE+O t O .OOE+00 0.005541 O.OOOOE+OC

1.73E+01 O.OOE+OC 0 O.OOE+OC 0.005541 O.OOOOE+OC

1.72E+01 O.OOE+O ( O.OOE+00 0.005541 O.OOOOE+OC

1.71E+01 O.OOE+Ot t O.OOE+00 0.005541 O.OOOOE+Ot

1.70E+01 O.OOE+OC (0 0.OOE+00 0.005541 O.OOOOE+O0

1.69E+01 O.OOE+00 ( O.OOE+00 0.005541 O.OOOOE+O0

1.68E+01 O.OOE+00 0 O.OOE+00 0.005541 O.OOOOE+O

1.67E+OI O.OOE+00+ 0 O.OOE+00 0.005541 O.OOOOE+O0

1.66E+01 O.OOE+O( ( 0.OOE+0 O 0.005541 0.00002+00

1.65E+01 O.OOE+00 0 O.OOE+00 0.005541 0.OOOOE+00

1.64E+01 O.OOE+00 0 0.00E+00 0.005541 0.0000C

1.63E+01 O.OOE+00 0 0.00E+O 0.005541 .OOOOE+

1.62E+01 O.OOE+O0 ( O.OOE+Ot 0.005541 .OOOOE+

1.61E+01 O.OOE+00 C_ O.OOE+00 0.005541 O.ooOOE+O

1.60E+01 O.OOE+Ot (_ O.OOE+00+ 0.005541 O.OOOOE+O

I.59E+01 O.ooE+002 0r O.OOE+Ot 0.005541 O.OOOOE+Ot

1.58E+01 O.OOE+O0 C_ O.OOE+O 0.005541 O.OOOOE+OC

1.57E+01 O.ooE+Ot _ O.OOE+00 0.005541 O.O0E+O0

1.56E+01 O.OOE+O (1 O.OOE+OC 0.005541 0.0000E+OC

1.55E+01 O.OOE+OC 0 O.OOE+00 0.005541 O.OOOOE+O0

1.54E+01 O.OOE+O ( O.002400 0.005541 0.OOOOE+00

1.53E+01 O.OOE+O ( O.OOE+Ot 0.005541 O.0000E+Ot

1.52E-+OI O.OOE+OC 0C O.OOE+OC 0.005541 0.00002

1.51E+01 O.OOE+O O.OOE+00 0.005541 0.OOOOE+00

1.50E+01 0.OOE +O O.OOE+000 0.005541 0.0000E+OC

1.49E+01 0.I E+Ot O.OOE+00 0.005541 0.0000E+00

IA8E+01 0 .OOE O.OOE+ 0.005541 O.OOOOE+OC

1.47E+01 0.002+O O.OOE+00 0.005541 O.OOOOE+00

1.46E+01 0 .00O 0 O.OOE+OC 0.005541 O.OOOOE+00

IA5E+01 0.OOE+00 O.OOE+OC 0.005541 O.OOOOE+OO

1.4E+01 O.OOE+O __ C O.OOE+00 0.005541 O.OOOOE+00

IA3E+01 O.OOE+ 0 O.OOE+00 0.005541 O.OOOOE+Ot

I4A2E+01 O.OOE+002 C 0.00 0.005541 0.00OOE+O

IAIE+01 O.OOE+0 0 O.OOE+00 0.005541 O.0OOE+00

1.40E+01 O.OOE+00 0.002+0 0.005541 O.OOOOE+00

1.39E+01 O.OOE+00 0C O.OOE00 0.005541 O.OOOOE+00

1.38E+01 0.002+00 EO O.OOE+00 0.005541 O.OOOOE+00

1.37E+0 O.OOE+00 0C O.OOE+00 0.005541 0.00002E+00

1.36E+01 O.OOE+00 C O .OOE+200 0.005541 0.00OOE+0t

1.35E+01 O.OOE+00 0 O.OOE+0 0.005541 0.00002+00

1.34E+01 O.OOE+00 C O.OOE+00 0.005541 O.OOOOE+00

1.33E+01 O.OOE+00 0 0.002400 0.005541 0.00002+00

1.32E+I 0.002E+0 ( 0 0.00 0 0.005541 O.OOOOE+O0
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1.31E+01 O.OOE+O ( 0.OOE+Ot 0.005541 O.OOOOE+00

1.30E+01 O.OOE+ 0 O.OOE+Ot 0.005541 O.OOOOE+OO

1.29E+O1 O.OOE+00t 0 O.OOE+Ot 0.005541 O.OOOOE+00

1.28E+01 O.OOE+Ot_ ( O.OOE+t 0.005541 O.OOOOE+C0

1.27E+01 O.OOE+O0 0 O.OOE+OC 0.005541 O.OOOOE+00

1.26E+0 O.OOE+Ot 0 O.OOE+00 0.005541 O.OOOOE+OO

1.25E+01 o.OOE+00 _ 0 O.OOE+00 0.005541 O.OOOOE+OC

1.24E+01 O.OOE+01 0 O.OOE+00 0.005541 O.OOOOE+OC

1.23E+01 O.OOE+OO _ _ O.OOE+00 0.005541 O.OOOOE+OO

1.22E+01 O.OOE+O _ O .OOE+O 0.005541 O.OOOOE+Ot

1.21E+01 O.OOE+Ot 0 O.OOE+00 0.005541 O.OOOOE+OC

1.20E+01 O.OOE+Ot 0 O.OOE+OC 0.005541 O.OOOOE+00

1.19E+01 O.OOE+400 _ 0-.E+00 0.005541 O.OOOOE+00

1.18E+01 O.OOE+ 0 O.OOE+00 0.005541 O.OOOOE+00

1.17E+01 O.OOE+00 0 O.OOE+O 0.005541 O.OOOOE+00

1.16E+01 O.OOE+0 t O.OOE+00 0.005541 O.OOOOE+00

1.15E+01 O.OOE+ (_ O.OOE+00 0.005541 O.OOOOE+00

1.14E+01 O.OOE+Ot ( O.OOE+Ot 0.005541 O.OOOOE+Ot

1.13E+01 O.OOE+Ot 0 O.OOE+Ot 0.005541 O.OOOOE+Ot

1.12E+01 0.00E+Ot) _ _ O.OOE+Ot 0.005541 0.OOOOE+Ot

1.-1E+01 O.OOE+Ot t O.OOE+Ot 0.005541 O.OOOOE+Ot

1.1OE+01 O.OOE+O _ O.OOE+Ot 0.005541 O.OOOOE+Ot

1.09E+01 O.OOE+00 0 O.OOE+00 0.005541 O.OOOOE+OC

1.osE+01 O.OOE+00 0 O.OOE+00 0.005541 O.OOOOE+O(

1.07E+01 O.OOE+0 O.OOE+OC 0.005541 O.OOOOE+Ot

1.06E+01 o.OOE+00 0 O.OOE+Ot 0.005541 O.OOOOE+Ot

1.OSE+01 O.OOE+00 __. O.OOE+0 0.005541 O.OOOOE+Ot

1.04E+01 o.OOE+00 _ 0( 0.00E+00 0.005541 O.OOOOE+Ot

1.03E+01 O.OOE+ (0 _ O.OOE+Ot 0.005541 0.OOOOE+00

1.02E+01 O.OOE+00 0 O.OOE+tK 0.005541 O.OOOOE+00

f.OlE+01 o.OOE+00 0 O.OOE+00 0.005541 O.OOOOE+00

E OOE+01 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

9.90E+00 3.56E+07 2000t 7.12E+1 1 0.005541 3.9452E+09

9.80E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

9.70E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

9.60E±24 3.56E+07 2000t 7.12E+1 1 0.005541 3.9452E+09

9.50E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

9.40E+00 3.56E+07 2 7.12E+1 1 0.005541 3.9452E+09

9.30E+00 3.56E+07 200Ct 7.12E+1 1 0.005541 3.9452E+09

9.20E+Ot 3.56E+07 2000t 7.12E+1 1 0.005541 3.9452E+09

9.1OE+00 3.56E+07 2000 7.12E+1 1 0.005541 3.9452E+09

9.OOE+00 3.56E+07 20000 7.12B+1 1 0.005541 3.9452E+09

8.90E+Ot 3.56E+07 2io 7.12E+1 1 0.005541 3.9452E+09

8.80E+00 3.56E+07 2000t 7.12E+1 1 0.005541 3.9452E+09

8.70E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

8.60E+tK 3.56E+07 200tK 7.12E+1 1 0.005541 3.9452E+OS

8.soE+0O 3.56E+07 200KK 7.12E+1 1 0.005541 3.9452E+09

8.40E+00 3.56E+07 20000 7.12E+11 0.005541 3.9452E+09

8.30E+t 3.56E+07 200tK 7.12E+11 0.005541 3.9452E+09

8.20E+00 3.56E+07 2 7.12E+11 0.005541 3.9452E+09

S.IOE+1 O 3.56E+07 2 7.12E+11 0.005541 3.9452E+09

8.00E 3.56E+07 200t 7.12E+11 0.005541 3.9452E+OS

7.90i 3.56E+07 200tK 7.12E+1 1 0.005541, 3.9452E+OS

7.8OE+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

7.7OE 3.56E+07 2000t 7.12E+1 1 0.005541 3.9452E+09

7.60E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

7.50E+001 3.56E+07 2000t 7.12E+11 0.005541 3.9452E

7.40E+80 3.56E+07 2000( 7.12E+11 0.005541 3.9452E+09

7.30E+tK 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

7.20E+00 3.56E+07 2000( 7.12E+1 1 0.005541 3.9452E+09

7.10E+Ot 3.56+ 2000 7.12E+1 1 0.005541 3.9452E+09

7.OOE+00 3.56E+O 20000 7.12E+11 0.005541 3.9452E+09
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6.90E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

6.80E+0( 13.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

6.70E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

6.60E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

6.50E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

6.40E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

6.30E+001 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

6.20E+00 3.56E+07 2000 7.12E+1 1 0.005541 3.9452E+0

6.1OE+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

6.00E+001 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

5.90E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

5.80E+01 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

5.70E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

5.60E+00 3.56E+07 2000t 7.12E+1 1 0.005541 3.9452E+09

5.50E+00 3.56E+,07 20000 7.12E+1 1 0.005541 3.9452E+09

5.40E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

5.30E 3.56E+07 2000d 7.12E+1 1 0.005541 3.9452E+09

5.20E+0( 3.56E+07 200001 7.12E+1 1 0.005541 3.9452E+09

5.1OE+O( 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

5.OOE+( 3.56E+07 2000 7.12E+1 1 0.005541 3.9452E+09

4.90E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+OS

4.80E 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

4.70E+00 3.56E+07 2000 7.12E+1 1 0.005541 3.9452E+O

4.60E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+OS

4.50E+01 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+O9

4.40E+01 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E

4.30E+0( 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+OS

4.20E+0( 3.56E+07 2000 7.12E+1 1 0.005541 3.9452E+0

4.IOE 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

4.10E+01 3.56E+07 2000 7.12E+1 1 0.005541 3.9452E+09

4.00E+Oi 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

3.90E+00( 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+OS

3.70E+00 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

3.70E+00 3.56E+07 2000t 7.12E+11 0.005541 3.9452E+09

3.60E+0( 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

3.SOE+0( 3.56E+0, 20000t 7.12E+1 1 0.005541 3.9452E+OS
3.30E+001 3.S6E+07 20000t 7.12E+1 1 0.005541 3.9452E+O

3.30E+001 3.56E+0, 20000t 7.12E+1 1 0.005541 3.9452E+

3.20E+01 3.56E+01 20000t 7.12E+1 1 0.005541 3.9452E+OS

3.1OOE+Ot 3.56E+07 2000t 7.12E+1 1 0.005541 3.9452E+09
2.90E+001 3.56E+07 200C0t 7.12E+1 1 0.005541 3.9452E+OS

2.90E+0 3.56E+07 20000t 7.12E+1 1 0.005541 3.9452E+0

2.80E+01 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09

2.60E+01 3.56E+07 20000 7.12E+1 1 0.005541 3.9452E+09
2.60E+O 3.S6E+01 20000t 7.12E+1 1 0.005541 3.9452E+OS1

2.50E+Ot 3.56E+07 200 7.12E+1 1 0.005541 3.9452E+OS
2.40E+O 3.56E+07 20000t 7.12E+I I 0.005541 3.9452E+OS

2.30E+Ot1 3.56E+01 2000t 7.12E+1 1 0.0055411 3.9452E+O

2.20E+0(1 3.S6E+07 20000t 7.12E+1 1 0.0055411 3.9452E+OS

.2.10E+Ot1 3.S6E+01 20000t 7.12E+1 1 0.005541 3.9452E+OS

.200+O 3.56E+01 20t 7.12E+1 1 0.005541 3.9452E+OS
I.90E+Ot1 3.S6E+01 20t00t 7.12E+1 1 0.005541 3.9452E+O9

I.SOE+Ot1 .56E+07 200(X 7.12E+1 1 0.005541 3.9452E+OS

1.70E+001 3.56E+-07 20000t 7.12E+1 1 0.005541 3.9452E+OS

1.60E+O 3.56E+01 20000t 7.12E+1 1 0.005541. 3.9452E+OS

I.SOE+O 3.56E+01 20000t 7.12E+1 1 0.005541 3.9452E+OS1

1.40E+Ot1 3.56E+01 200tKX 7.12E+1 1 0.005541 3.9452E+O

1.20E+Ot 3.S6E+07 200001 7.12E+1 1 0.005541 3.9452E+O91

I .IOE+OC 3.56E+07 2oo 7.12E+1 1 0.005541 3.9452EO

I .OEO 3.56E+07 20t 7.12E+1 1 0.005541 3.9452E+09

9.00E-011 I.SIE+O1 20000t 3.02E+1 1 0.005541 1.6734E+OS

80E-OI1 I.SIE+O1 20000C 3.02E+1 1 0.005541 1.6734EO
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7.OOE-01 I.51E+07 20000 3.02E+1 1 0.005541 1.6734E+O'
6.OOE-01 I.51E+07 20000 3.02E+11 0.005541 1.6734E+09
5.OOE-01 1.51E+07 20000 3.02E+1 1 0.005541 1.6734E+09
4.00E-01 1.51E+07 20000 3.02E+1 1 0.005541 1.6734E+09
3.OOE-01 1.51E+07 20000 3.02E+111 0.005541 1.6734E+09
2.00E-01 1.51E+07 2000( 3.02E+l 11 0.005541 1.6734E+09
I .OOE-01 I.511E+07 2000 3.02E+11 0.005541 1.6734E+09

Normalized
Normalized Soil (Side)

MeV Soil (Side) Flux Factor Flux
2.00E+01 O.OOOOE+0 5.5021E-05 0.OOOOE+40
1.99E+OI O.OOOOE+00 5.5021E-05 0.OOOOE+00
1.98E+01 0.OOOOE+00 5.5021E-05 O.OOOOE+W
1.97E+01 0.OOOOE+O0 5.50211E-05 0.OOOOE+00
I .96E+01 O.OOOOE+O 5.5021E-05 0.OOOOE+00
1.95E+01 0.0000E+00 5.5021E-05 0.00OOE+
1.94E+01 O.OOOOE+00 5.50211E-05 0.00OOE+0
1.93E+0 0.OOOOE+O 5.5021E-0 O.OOOOE+W
1.92E+01 0.00OOE40 5.5021E-05 0.OOOOE40
1.91E+01 0.000014E0 5.5021E-05 0.OOOOE+O
1.90E+01 0.0000134E+ 5.5021E-05 0.OOOOE40
1.89E+01 0.00OOE0E 5.5021E-05 0.OOOOE+00
1.88E+0l 0.000014E0 5.5021E-05 O.OOOOE+00
1.87E+0l 0.000OE40 5.5021E-05 O.OOOOE+0
1.86E+0 0.0000E 5.5021E-05 O.OOOOE+O
1.85E+01 0.OOOOE 5.5021E-05 0.000OE4O0

1.84E+OI 0.OOOOE+ 5.50211E-05 0.OOOOE+00
1.83E+01 0.OOOOE+Q 5.5021E-05 0.OOOOE+0
1.82E+01 0.OOOOE+0 5.5021E1-05 0.OOOOE+00
1.81E+01 0.00005400 5.5021E-05 O.OOOOE+O
1.80E+01 0.00005+00 5.5021E-05 O.OOOOE+00
1.79E+01 0.0000 5.50215E-05 0.000053+0
1.78E+01 0.OOOOE 5.5021E-05 0.00001E+0
1.77E+01 0.00005+00 5.5021E-05 0.0000 0E0
1.76E+01 0.OOOOE+0 0 5.5021E-05 0.OOOOE+00
1.75E+01 0.0000E 5.5021E-05 O.OOOOE+00
1.74E+01 0.00005 5.5021 E0 0.00005+00
1.73E+01 0.0000E+ 5.5021 E0 0.0000E400
1.72E+01 O.OOOOE+00 5.50215-05 O.OOOOE+O
1.71E+01 O.OOOOE+00 5.5021E-O! 0.0000E
I.70E+01 O.OOOOE+00 S .5021EE41 O.OOOOE+OO
1.69E+01 0.00005 5.5021E-05 O.OOOOE+00
1.68E+01 O.OOOOE+00 5.5021-05 0.OOOOE+O
1.67E+01 0.OOOOE+00 5.5021E-05 O.OOOOE+00
1.66E+01 0.00005 5.5021E-05 0.00005
1.65E+01 0.0000E 5.5021E-05 0.00005
1.645+01 0.00005 5.5021E-05 0.OOOOE+Q0
1.63+401 O.OOOOE+00 5.50215E-05 .OOOOE+00
1.62E+01 O.OOOOE+00 5.5021E-05 0.00005+00
1.61E+01 O.OOOOE+0 5.5021E-05 0.0000E
1.60E+0I O.OOOOE+005 S.5021E-O5 0.0000E
1.59E+01 O.OOOOE+00 5.5021E-05 0.0000E
1.58E+01 O.OOOOE+00 5.50215 O0 0.0000E
E.57E401 .OOOOE+O1 S.5021E-O! 0.000E+00
1.56E+01 O.OOOOE+Ot S.5021E-05 0.000010E0
1.55E+01 0.000053+0 5.5021E-05 0.0000E
1.54E+01 O.OOOOE+00 5.5021E-05 O.OOOOE+00
1.53E+01 0.OOOOE+Ot 5.5021E-05 0.0000E
1.52E+OI O.OOOOE+00 5.5021E-05 0.0000E
1.51E+01 O.OOOOE+000 5.5021E-05 0.00005
1.50E+01 O.OOOOE+00 5.5021E-05 0.00005400
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4
1.49E+O1 I O.OOOOE+OC 5.5021 E-05 O.OOOOE+OC

I A8E+O0I O.OOOOE+O( 5.5021 E-05 O.OOOOE+O(

I A7E+O01 O.OOOOE+OC 5.5021 E-05 O.OOOOE+OC

i 46E+01 O.OOOOE+OC 5.5021E-O' O.OOOOE+OC

I A5E+O0I O.OOOOE+O( 5.5021E-05 O.OOOOE+OC

1.44E+01 O.OOOOE+Ot 5.5021 E4'5 O.OOOOE+O(1

i1.43E+01i O.OOOOE+OC. 5.5021 E-O' O.OOOOE+O(

I1.42E+o01 O.OOOOE+Ot 5.5021 E-O' O.OOOOE+OC

1 I4AE+O0i O.OOOOE+OC 5.5021 E-05 O.OOOOE+OC

I AOE+O0I O.OOOOE+OO 5.5021 E-05 O.OOOOE+OO

_ 1J.39E+O] O-oOooE+00 5.5021 E-O! O.OOOOE+Ot

1.38E+01 i .OOOE+O 5.5021 E-O! O.OOOOE+OC1

1.37E+O0] O.OOOOE+OC. 5.5021 E-O' O.OOOE+O

1.36E+01 O.OOOOE+OC 5.5021 E-O' O.OOOE+O

1.35E+OI O.OOOOE+OC1 5.5021 E-05 O.OOOE+O

1.34E+O0l O.OOOOE+OC1 5.5021 E4'5 O.OOOE+O

1.33E+0 i O.OOOOE+Ot1 5.5021 E4'5 O.OOOE+O

1.32E+O1 I .OOOE+O 5.5021 E405 O.OOOOE+OO

I1.31E+OI O.OOOE+O 5.5021 E4!5 O.OOOOE+Ot

1.30E+O0I O.OOOOE+OC 5.5021 E405 O.OOOOE+OO

1.29E+O01 O.OOOOE+OC 5.5021 E4' O.OOOOE+Ot

1.28E+Oi O.OOOOE+CK 5.5021E-O' O.OOOOE+OC

1.27E+O0] O.OOOOE+O1 5.5021 E4' O.OOOOE+OC.

1.26E+O0] O .OOOOE+Ot 5.5021 E4' O.OOOOE+Ot1

1.25E+O0I O.OOOOE+OC. 5.5021 E45 O.OOOOE+OO1

1.24E+O] O.OOOOE+O( 5.5021E4'5 O.OOOOE+OtO

1.23E+O0] O.OOOOE+OC 5.5021 E4! O OOOOE+OC1

I1.22E+OI O.OOOOE+Ot S.5021E4'5 O.OOOOE+OC

1.21 E+OI O.OOOOE+OO S.S021 E4'5 0.0OOE4O0

1.20E+01 O.OOOOE+00 S.5.021E405 O.OOOOE+OC

i1.1I9E+O0] O.OOOOE+Ot1 S.5021 E4' O.OOOOE+OC

1.1I8E+O I O.OOOOE+OC1 5.5021 E4! O.OOOOE+OC

I1.17E+O0] O.OOOOE+OC 5.5021 E4! O.OOOOE+Ot

1.16E+O1 I 0.OOOOE+O01 5.5021 E4'5 O.OOOOE+Ot

1.15E+O0] O.OOOOE+OC1 5.5021 E4' O.OOOOE+Ot

1.14E+O0i O.OOOOE+CO 5.5021 E4' O.OoooE+OC1

1.13E+O1 ] O.OOOOE+00t 5.5021 E! OOOEO

1.12E+O] O.OOOOE+Ot 5.5021 E4 0.OOOE+O

I .I IE+OI - .OOOE+O 5.5021E405 O.OOOE+O

1.1 OE+O I .OOOOtl 5.5021 E-' O.OOOOE+OC1

1.09E+01 i .OOOE+O 5.5021E4'5 O.OOOOE+Ot

I .08E+01 ] .OOOE+O 5 .5021IE-0' O.OOOOE+0(

1.07E+OI O.OOOOE+OC 5.5021E405 O.OOOOE+OO
1.06E+O0I O.OOOOE+OC1 5.S021 E-O' O.OOOOE+OC

I .05E+01I O.OOOOE+OC1 5.5021 E4! O.OOOOE+Ot

1.04E+O0I O.OOOOE+Ot 5.5021 E4' O.OOOOE+OO

1.03E+O0I O.OOOOE+OC1 5.5021 E4! O.OOOOE+Ot,

1.02E+O1 I O.OOOOE+COC 5.5021 E40 l .OOOE+O

I .OIE+O0I O.OOOOE+OC1 5.5021 E4! O.OOOOE+OC

1.OOE+O0i 5.0630E+OS S.5021E4'05 2.7857E+O'

9.90E+Ot 5.0630E+091 5.5021 E45 2.7857E+05

9.80E+OC 5.0630E+OS1 5.5021E4!0_ 2.7857E+O'

9.70E+O 5.0630E+OS 5.5021 E4' 2.7857E+O!

9.60E+00 S.0630E+OS1 S.S021 E4! 2.7857E+05

9.50E+OC S.0630E+OS1 5.5021E405 2.7857E+05

9.40E+OC 5.0630E+OS1 5.5021 E4' 2.7857E+O'

9.30E+OC 5.0630E+OS 5.5021E4!5 2.7857E+05

9.20E+Ot 5.0630E+OS1 5.S021 E4! 2.78S7E+O'

9.10EO 5.0630E+OS 5.5021E405 2.7857E+05

9.OEO 5.0630E+OS S.S021 E4! 2.78S7E+O'

8.9EO S.0630E+OS S.S021 E4! 2.7857E+O'

8.80EO 5.0630E+OS 5.5021 E4! 2.7857E+O'



Attachment A: ANITA Flux File for AJBRF Reactor
Page 16 of 20

8.7oE"o 5.063Eo 5.5021 E-O5 2.7857E+Oe

s8.60E+OO1 5.0630E+o9 s5.5021 E-05 2 .7857E+051

s 50E+001 5.0630E+oM s.5021 E-O! 2.7857E+051

8s40E+001 5.0630E+09 5.5021 E-05 2.7857E+051

8.32E" s5.0630E+09 s.5021 E-05 2 .7857E405

s8.20E+OC s5.0630E+0! s5.5021 E-05 2 .7857E+05

8. I E+OO1 s 0630E+09 s.5021 E-OS 2 .7857E+05

s8.OOE+OC1 s.0630E+0! S.5021 E-05 2.7857E+05

7.s2"o 5.0630E+09 5.5021E-05 2.7857E+05

7.80E+00 5.0630E+09 5.5021E-05 2.7857E+05

?.70E+OC1 5.63OE4,D9 5.5021 E-O! 2.7857E+05

7.60E+001 5.0630E+09 5.5021lE-05 2 .7857E+5

7.50E+00 5.0630E"o 5.5021 E-05 2.7857E+05

7.40E+OC 5.0630E+09 5.5021 E-OS 2.7857E+0

7.30E+OC 5.0630E+091 5.5021 E-0 2.7857E+05,

7.20E+Ot 5.0630E+091 5.5021E-05 2.7857E+05

7.1I0E+OO 5.0630E+09 5.502 1 E-05 2 .7857E+05

7.00E+00C s.0630E+091 s.5021 E-O! 2 .7857E+05

6.92"o s5.0630E+09 5.5021 E-05 2.7857E+05

6.82"o s5.0630E+0!1 5.5021 E-05 2.7857E+05

6.70E+O s.0630E+091 5.5021 E-0 2 .7857E+05

6.60+O 5.0630E+09 5.5021E-05 2.7857E+05

6.50E+001 5.0630E+09 5.5021E-05 2.7857E+05

6.40E+OC1 5.0630E+09 S.5021 E-O! 2.7857E+05

6.30E+O 5.630E+09 5.5021E-05 2.7857E+0

6.20E+O 50630Eo 5.5021 E-O! 2.7857E+05

6.10E+O 5.0630E+09 S.5021 E-0 2.7857E+05

6.00E+001 5.063040o s5.5021 E-05 2.7857E+05.

5.90E+001 5.630E+091 S5021 E-O! 2.7857E+051

s.2 5.0~t o630E+091 S.S021 E-OS 2 .7857E+05

5.72E"o 5.0630Eo 5.5021E-05 2.7857E+05

5.±"~o 5.0630E+ S.5021 E-O! 2.7857E+0

s5.50E+001 s.0630E+0 5 s.5021 E-O! 2 .7857E+0

s5.40E+Ot s5.0630E0 5.5021 E-05 2 .7857E+0

5.30E+01 5.0630E~ 5.5021 E-O!, 2.7857E+05

5.20E" 5.0630E+09 5.5021 E.05 2.7857E+05

5.IOE+Ot 5.0630E+09 5.5021 E-05 2.7857E+05

5.OOE+O( s.o630E+09 5.5021E os 2.7857E+05

4.90E+Ot 5.0630E+09 5.5021E-05 2.7857E+05

4.80E+O( s5.0630E+09, s.502I E-5 2 .7857E+05

4.70E+OC 5.0630E+09 5 .5021 E-05 2.7857E+05

4.60E+0(. S.0630E+0!1 5.5021 E-0'1 2.7857E+0'

4.52E"o 5.0630E+01 5_02 Es05l 0! 2.7857E+05

4.40E+O s5.0630E0 s5.5021 E-05 2 .7857E+05

4.30E+O 5.630E+09 5.5021E.05 2.7857E+05

4.20E+OC1 5.0630E+W! 5.5021 E-05 2.7857E+05

4.10OE+OC1 s 0630E+OS 5.5021 E-0 2.7857E+05

4.OO+O s5.0630E+O! 5.5021E-O5 2.7857E+051

3.80E+001 5.0630EO 5.5021E-05 2.7857E+05

3.70E+01 s5.0630E0 5.5021 E-05 2.7857E+05

3.70E+O s5.0630EO 5.5021 E-g 2.7857E+05

3.50E+001 5.0630E+09 5.5021Eo 2.7857E~f

3.40E+001 5.0630E+09 5.5021E-0 2.7857E+05

3.40E+OC1 5.0630E+091 S.5021 E-05 2.7857E+0

3.20E+00C 5.0630E+09 5.5021E-05 2.7857E+05

3.120EO S.0630E+OS 5.5021E-05 2.7857E+05

3.10E+OC1 5.0630E+09 5.5021 E-O! 2.7857E+05l

3.OOE+OC1 5.0630E+09 S5.5021 E-O5 2.7857E+05

2.80~o 5.0630Eo 5.5021E-05 2.7857E+05

2.70EO s5.0630E+OS. 5.5021 E-O! 2 .7857E+05

2.60E+OC 5.0630E+OM 5.5021 E-05 2.7857E+05
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2.50E 5.0630E+09 5.5021E-05 2.7857E+05

2.40E 5.0630E+09 5.50211E-05 2.785713+05

2.30E+0 5.063013+09 5.5021E-OS 2.785713+05

2.20E+00 5.0630E+09 5.5021 E-05 2.7857E+05

2.10E+00 5.0630E 5.50211E-05 2.7857E+05

2.00E+OC 5.0630E+09 5.5021 E-05 2.785713+05

1.90E 5.0630E+09 5.5021E-05 2.7857E+05

1.80E+0 5.0630E+09 5.5021E4-5 2.7857E+05

1.70E+0( 5.0630E+09 5.5021 E-05 2.7857E+05

1.60E 5.0630E+09 5.50211E-05 2.7857E+05

1 .50E+00 5.0630E+09 5.5021 E-OS 2.785713+05

1.40E 5.0630E+09 5.502113-05 2.7857E+05

1.30E+OO 5.0630E+09 5.5021E-05 2.7857E+05

1.2013+00 5.0630E+09 5.5021E-05 2.7857E+05

1.1013+00 5.0630E+OS 5.50211E-05 2.7857E+05

1.OOE+C0 5.063013+0 5.50211E-05 2.7857E+05

9.00E-01 2.1475E+09 5.5021 E-05 1.181613+05

8.OOE-01 2.147513+09 5.502113-05 1.181613+05

7.00E-01 2.1475E+OS 5.5021E-05 1.1816E+05

6.00E-01 2.147513+09 5.502113-05 1.181613+05

5.OOE-01 2.1475E+09 5.5021E-05 1.1816E+05

4.0013-01 2.1475E+OS 5.5021 1- 1.1816E+05

3.0013-01 2.147513+09 5.5021E-05 1.1816E+05

2.OOE-01 2.147513+09 5.5021E-0 1.181613+0

1.OOE-01] 2.1475E+09 5.5021E-O' 1.1816E+05
4.800613+11 5.5021E-0 2.6413+07

Soil (Bottom) Normalized Normalized Soi

MeV Flux Factor (Bottom) Flux

2.00E++01 0.0000gE - 1.438E-05 O.OOOOE+O

1.99E+01 0.0000E+( 1.438E-05 O.00E+O

1.98E+01 0.00003E+00 I A38E-05 O.OOOOE+O

1.9713+01 0.OOOOE+00 1.438E-05 0.000013+00O

1.96E+01 0.OOOOE 1.438E-05 O.OOOOE+00

1.9513+01 0.00001+00 IA3813-05 O.OOOOE+O

1.94E+01 O.OOOOE+Ot 1.A38E-05 0.OOOOE+00

1.93E+01 O.OOOOE+O0 1.438E-05 0.OOOOE+00

1.92E+01 O.OOOOE+O 1.438E-05 0.0000E+OI

1.911E+01 O.OOOOE+O 1.43813-05 0.00001

1.90E+01 O.OOOOE+00 1.438E--05 0.0000 I

1.89E+01 .OOOOE+ 1.43813-05 0.OOOE+00

1.881301 _O.OOOOE 1.43813-05 0.0000O+

1.87E+01 O.OOOOE+C0 1.438E-05 0.0000OE+00

1.86E+01 0.000013+t IA38E-05 0.OOOOE+O0

1.85E+01 0.000013+00 IA38E-05 O.OOOOE+00

1.8413+01 0.000013+ 1.43813E05 0.000OE400

1.83E+01 0.OOOOE+O( 1.438E-05 0.000013+00

1.82E+01 0.OOOOE+00 1.43813-05 0.OOOOE

1.8113+01 O.OOOOE+ON IA383-05 0.000013

1.80E+01 0.00003 1.438E-05 0.0000E400

1.79E+01 0.000013+( I A3813-05 0.0000 t

1.78E+01 O.OOOOE+O 1.438E-05 0.0000E

1.77E+01 O.OOOOE+00 i IA3813-05 0.00oO+Q13
1.7613+01 0.000013+Ot 1.438E1-0 0.0000E+0

1.75E+01 O.OOOOE+000 1.438E-05_0.0OO0E+00

1.7413+01 0.000013+00 1.43813-05 0.0000+O

1.7313+01 0.000013+0 IA38E-05 0.0000E+OO

1.7213+01 O.OOOOE+001 I A3813-05 0.000013

1.7113+01 0.0000+0 IA3813-05 0.0000E+4O

1.7013+01 0.000013+00 1.43813-05 0.0000E+4t

1.6913+01 O.oooOE+O IA38E-05 0.000013+0

1.68E+01 O.OOOOE+0O0 1.43813-05 0.0000 +
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1.67E+O' O.OOOOE+OO| I A38E-05 O.OOOOE+001

1.66E+OI O.OOOOE+OON 1.438E-OS O.OOOOE+OO
1.65E+0 ! O .OOOOE+O(1 I A38E-0! O.OOOOE+O(

1.64E+O: 0.OOOOE+O I A38E-05 O.OOOOE+O(

1.63E+OI O.OOOOE+001 L438E405 O.OOOOE+O(
1.62E+OI O.OOOOE+001 I A38E4!5 O.OOOOE+O(

1.61E+OI O.OOOOE+ON 1.438E40 1 .0000+O

I1._OE+OI OMOOOO+O I A38E-05 0.0000+O

1 .59E+O: O.OOOOE+OI1 1 .438E-O' 0.0000+O

I1.58E+OI O.OOOOE+001 I A38E4!5 0.0000+O

I1.57E+O] O.OOOOE+ON 1.438E-O' O.OOOE+O
I1.56E+0 I O.OOOOE+OW I A38E-05 O.OOOE+O

I1,SSE+O0' O.OOOOE+O(1 1.438E-O' O.OOGE+O

1.54E+OI O.OOOOE+O( 1.438E45 O.OOOOE+O(

1.53E+01( O.OOOOE+O( 1.3E' O.OOOOE+O(
1.52E+01 O.OOOOE+O( 1.438E-O' 0.OO00E+O

I1.51 E+OI O .OOOOE+O( I A38E4'5 O.OOOOE+O(

I1.50E+O ] O.OOOOE+O( I A38E4'5 O.OOOOE+O(

I A9E+O' O.OOOOE+O( I A38E4'5 0.0000+O

1.48E+OI O.OOOOE+O( IA38E40 0 .OOOE+O

1.47E+O' O.OOOOE+00 1.I438E4!5 0.0000+O

1.46E+01' O.OOOOE+O( 1.438E4!5 O.OOOE+O

I ASE+O0' O.OOOOE+OI 1.438E-O! O.OOEO

1.44E+01' O.OOOOE+00 1.438E4'5 0.0000+

1.43E+0 1 O.OOOOE+OI1 IA38E4'0- 0.0000+O

I.42E+O I 0.OOEO 1.4 38E4 0.0000+O

I AIE+O1 O.OOE I A38E4'5 0.0000+O

1 .40E+O: 0.OOEO 1 .438E4'5 O.OOE(

1.39E+O' 0.0000+O I A38E4!5 O.OOOE+O

1.38E+OI 0.0000+O 1.438E405 O.OOOOE+O(
1.37E+01 O.OOOE+O 1.438E4!5 O.OOOOE+Ot

1.36E+O: 0O.0000+O I.438E4'5 O.OOOOE+O(

1.35E+O' 0.0000+O 1.438E4!5 O.OOOOE+O(

1.34E+O' 0.0000+O I A38E4'5 O.OOOOE+O(

1.33E+O: O.OOOOE+O( 1.438E4'5 O.OOOOE+00,

1.32E+f0 1 O.OOOOE+00 IA38E40 0 O0OOE+O

I1.31 E+O01 O.OOOOE+00 1.438E4!5 O.OOOOE+001
1.30E+01' O.OOOOE+00 I A38E4'5 O.OOOE+O

1.29E+O0I O.OOOOE+O( I1.438E4'5 O.OOOOE+00
1.28E+01 O.OOOO+O I .38E4'5 O.OOOOE+001

I1.27E+O1 I .0000+O I A38E-05 O.OOOOE+001

I1.26E+O] 0.0000+( 1.438E-05 O.OOOOE+/X1

1.25E+OI O.OOOE+O I A38E4!5 O.OOOOE+001

1.24E+O0I O.OOOOE+001 '1I438E4!5 0.OOOOE+

1.23E+OI O.OOOOE+ON I A38E405 O.OOOOE+001

1.22E+O0] O.OOOOE+O( 1.438E4'5 O.OOOOE+ON

1.219E+0I O.OOOOE+O(1 I A38E405 O.OOOE+O

1.20E+01I O.OOOOE+001 I A38E4'5 O.OOOOE+00

I1.17E+01 O.OOOOE+01 1.438E4'5 0.0000+O

1.18E+OI O.OOOOE+001 I A38E405 0.0000+O

1.17E+OI O.OOOOE+001 I A38E4!5 O.OOOE+O

1.16E+OI O.OOOOE+O(1 I A38E405 O.OOOE+O

1.13SE+01 O.OOOOE+001 I A38E4!5 O.OOOE+O

I1.14E+O] O.OOOOE+001 I.438E4'5 0.0000E+00

1.13E+O] O.OOOOE+CO( I A38E4!5 O.OOOOE+O(

I .l2E+01 O.OOOOE+01 1.438E4'5 O.OOOOE+00

I1.IOE+OI O.OOOOE+OO I A38E405 O.OOOOE+O(

1.08E+O0I O.OOOOE+00 1.438E45- O.OOOOE+O(

I1.07E+O0I O.OOOOE+O( 1.438E4'5 O.OOOOE+O(

1.06E+O0] O.OOOOE+O( 1.A38E405 O.OOOOE+00
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1.05E+O1 I O.ooOOE+001 I.438E4'5 O.OOOE+O

1.04E+01 O.OOOOE+001 1.438E4'5 O.OOOE+O
i1.03E+01 i .OOOE+O 1.438E4'5 O.OOOE+O

1.02E+0 I O.OOOOE+OC 1.438E-05 O.OOOE+O

I .OIE+01I O.OOOOE+OC1 1,438E4'5 O.OOOE+O

I .OOE+01i 5.0630E+OS1 1.438E4'5 7.27SI81O
9.90E+0 5.0630E+O91 I A38E45- 7.2781 E+04

9.80E+0( 5.0630E+091 1.438E4'5 7.2781 E+04

9.70E+O( S5.0630E+O 1.438E40 7.2781 E+04

9.60+O 5.0630E+091 1.438E4'0_ 7.2781 E+04

9.SE+t 5.0630E+OS1 1.438E405 7.2781E+t)4
9.40E" ~ 5.0630E+OS I A38E4'5 7.2781 Eo

9.30E+Ot1 5.0630E+OS 1.438E4'5 7.2781 E+04

9.20E+0 5.0630EO 1,438E405 7.2781EO

9.10E+0{1 5.0630E+OS1 1.438E405 7.2781 E+04

9.0E0 5.0630E+091 I.438E405 7.2781 E+04

8.90E0 5.0630E+O! I A38E4'5 7.2781 E+04

8.80E0 5.0630E+OS1 I A38E4'5 7.2781E+O'

8.70E0 5.0630E+09 1.438E405 7.2781 E+O'

8.60E+0( 5.0630E+091 1.438E4'5 7.2781 E+04

8.50E+0( 5.0630E+0!1 1.438E4'5 7.2781 E+O'

8.40E+Ot 5.0630E+O'1 I A38E405 7.2781 E+O'

8.30E+0( 5.0630EO I A38E4'5 7.2781 E+O'

8.20E+tN. 5.063Et 1.438E405 7.2781 E+04

8.10E+001 5.0630E0 1,438E405, 7.2781E+Oc
8.OOE+001 5.0630E+Oz I A38E4'5 7.2781 E+Oc

7,90E+0( 5.0630EO IA38E-05 7.2781E+O'
7.80E+O S.0630E+OS1 I A38E4'5 7.2781 E+O'
7.70tt 5.0630E+OS I ,43E4'5 7.2781 E+04

7.60E0 5.0630E+05 I A38E4'5 7.2781 E+O'

7,50E0 5.0630E+OS I,438E4'5 7.2781 E+04

7AOE0 5.0630E+O'j I A38E4'5 7.2781 E+04

7.30E+OO S.0630E+0!1 1.438E4'5 7.2781 E+O'

7.20E+0( 5.0630E+O 1.438E405 7.2781 E+O'

7.OIOE+O( 5.0630E+091 I A38E4' 7.2781E+O'

6.90E+O( S.0630E+O! I A38E4'5 7.2781 E+O'

6.80E+OC S.0630E+O! I A38E4'5 7.2781 E+04

6.80E+0 5.0630EO I A38E405 7.2781 E+04

6.60E+001 5.0630E+O! I A38E4'5 7.2781 E+04

6.60E+001 5.0630E+ -IA38E4051 7.2781E+O'
6.SOE0t 5.0630E+0! 1,438E405 7.2781 E+Oc

6.30E+001 5.0630E0 1.438E-05 7.2781 E+04

6.30E+O 5.0630Et 1.438E4'5 7.2781 E+Oc

6.20E+0 5.0630E+O'1 I A38E-05 7.2781 E+04

6.1OOE+tN1 5.0630E+O!1 I A38E4'5 7.2781 E+04

6.00E+Ot1 5.0630E+O!1 I A38E4'5 7.2781 EO

5.90E+O 5.0630E+091 1,438E405 7.2781E+O'
5.80E+Ot1 5.0630E+O!1 I A38E4'5 7.2781 E+O'

5.70+O 5.0630E+O IA.38E4'5 7.2781 E+04

S.60E OtM 5.0630E+O!1 I A38E4!. 7.2781 E+04
S.50E+Ot 5.0630E+OSA I A38E4'5 7.2781 E+O'

5.40E+Ot1 5.0630E+tY1 I A38E4'5 7.2781 E+04

5.30E+Ot1 5.0630E+OS1 IA38E4!5 7.2781E+04

5.20E+O S.0630E+OS1 1.438E4'5 7.2781 E+oi

5.OIOE+Ot1 S.0630E+05 1.438E40 7.2781EC

S.OOE+OC1 5.0630E+OS I A38E4'5 7.2781 E+04

4.90E+O 5.0630E+OS IA438E4'5 7.2781E+04

4.70E+OC 5.0630E+OS I A38E4!5 7.2781 E+04

4.60E+Ot 5.0630E+OS 1.438E405 7.2781E+04

4.50E+Ot 5.0630E+O! I A38E4!5 7.2781 E+04

4.40E+Ot 5.0630E+O!1 I A38E4!5 7.2781 E+04,
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4.30E 5.0630E+091 1A438E-05 7.2781E+04
4.20E+001 5.0630E+091 IA38E-05 7.2781E+04
4.12E 5.0630E+091 IA38E-05 7.2781 E+04

4.OOE+OO 5.0630E+091 1.438E-05 7.2781E+04
3.90E 5.0630EW I.A38E-05 7.2781E404
3.80E+00O 5.0630E+C IA38E-051 7.2781 E404
3.70E 5.0630E+091 1.438E-051 7.2781E+04
3.60E. 5.0630E+O 1.438E-05 7.2781E+04
3.50BE 5.0630E+09 1.43SE-05 7.2781E+04
3.4E4001O 5.0630E+O 1.438E-05 7.2781E+04
3.30E+00O 5.0630E9 1A38E-05 7.2781E+04,
3.20EO 5.0630E+9 1.A38E-05 7.278 1 E+04
3.10E+001 5.0630E+091 1A38E-05 7.2781E+04
3.OOE+001 5.0630E+09 1.438E-05 7.2781 E+04
2.90E00 5.0630E+09 1.A38E-05 7.2781E+04
2.80E-O 5.0630E+0 1.438E-05 7.2781 E+04
2.70E 5.0630E409 1A38E-05 7.2781E+04
2.60E 5.0630E+09 1 .438E-05 7.2781E+04
2.50E+001 5.0630E+09, I.438E-05 7.2781E+04
2.40"O 5.0630E+09 IA38E-05 7.2781E+04
2.30E+001 5.0630E+09 1.438E-05 7.2781E+04
2.20E 5.0630E+09 1A38E-05, 7.2781E+04
2.10E+001 5.0630E+09 1.438E-051 7.2781E+04
2.OOE 5.0630E+09 1A38E.051 7.2781E+04
1.90E 5.0630E0 1.438E-05 7.2781E+04
1.80E400 5.0630E+09 1.438E-05 7.2781E+04
1.70E+O 5.0630 1.438E-05 7.2781E+04
1.60E+O 5.0630E+9 A38E-05 7.2781E+04
1.50E+O 5.063E 1.438E.OS 7.2781E+04
IAO0E+OO 5.0630E+091 1A38E-05 7.2781E+04
1 .30E.O 5.0630E+O I A38E-0S 7.278tE+04
I.2OE+O 5.0630E09 I1A38E-05 7.2781 E+04
1.IOE+OO 5.0630E+091 1A38E-05 7.2781E+04
1.OOE+0 5.0630E+091 1.438E-05 7.2781E404
9.OOE-01 2.1475E+091 1.38E-05. 3.0871E+04
8.OOE-01 2.1475E09 1.438E-051 3.0871 E-04
7.OOE-01 2.1475E+091 1A38E-05 3.0871 E+04
6.OOE-01 2.1475E+091 I.438E.05 3.0871E+04
5.OOE-01 2.1475E+091 IA38E-05 3.0871]B+04
4.OOE-01 2.1475E4091 1A438E-5 3.0871E+04
3.OOE-01 2.1475E+09 1.A38E-05 3.0871E+04
2.OOE-01 2.1475E 1.43,8E-05, 3.0871E0
1LOOE-01 2.1475E+091 A.38E-O5L 3.0871E+04
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FLA.175 File

1 175 ITER-FEAT INBLKOI IG1000% Z40
O.OOOOE+000.8000E+000.8000E+00.80E+O.OOOE.E+000.80 08000E+000.8 E+O0
1.1075E+131.6450E+121.3511E+122.8791E+112.0290E+112.4519E11l12.818E+11 I
3.0356E+112.9152E+112.6507E+112-5536E+112,3850E+1 12.2347E+1 12.2473E+1 I
2.3342E+1 12.3377E+1 12.3521E+1 17.8849E+101.5872E+1 12.4508E+1 12.5353E+1 I
2.5984E+1 12.6980E1+1 12.7769E+1 12.8801E+1 13.0088E+1 16.4485E*-1 16.9372E+1 I
7.8550E+114.2479E+1 14.4152E+1 14.6008E+l 14.6970E+115.1460E+1 15.4051E+I I
3.9208E+1 I 1.0642E1+1 1 1.0531E+1 12.0522E+1 14.3864E+1 16.7504E+1 16.9569E+I I
7.0763E+117.5315E+1 18.3326E+1 18.8412E+1 19.1036E+119.2874E+1 19.8058E+I I
1.0489E+121.0589E+121.0775E+121.2423E+121.2041 E+122.2493E+129.2604E+1 I
1.4494E+121.2283E+121.3654E+121.3609E+121.3765E+121.5541E+121.5127E+12
1.5107E+121.3194E+121.3559E+121.3356E+121.2448E+121.2330E+122.4049E+12
2.2010E+121.1712E+121.3910E+122.5556E+122.4860E+122.9659E+ 11.0079E+1 I
2.0794E+1 14.9100E+1 I 1.0069E+122.0207E+121.0071E+129.8671E+1 19.8020E+I I
8.6880E+117.7289E+119.5321E+111.0513E+128.3429E+118.4604E+118.1112E+II
6.0402E+1 18.4049E+1 19.7229E+1 18.5264E+1 18.2942E+l 16.9883E+1 11.5118E+12
1.7059E+124.7665E+1 17.0407E+1 I 1.0708E+129.5168E+1 12.081 IE+127.9677E+I I
I.5959E+121.2840E+121.6384E+127.2497E+115.8725E+1 12.3162E+1 15.6485E+lI

9.1264E+1 14.4575E+1 13.3732E+1 18.7053E+111.2012E+121.7485E+122.4855E+12
8.8048E+1111.0591E+121.9789E+122.0793E+122.0830E+121.3159E+129.1594E+I I
8.7589E+117.9516E+1 13.1864E+1 12.6974E+1 15.8759E+1 16.4222E+1 12.4713E+12
2.0986E+121.8867E+121.8842E+121.7289E+121.8102E+121.3848E+121.9465E+12
1.7848E+121.7444E+121.5306E+121.7730E+121.7025E+121.6591E+121.6350E+12.
1 .4760E+121.5345E+121.5342E+121.5146E+121.4871E+121.4503E+121 .4198E+12
1.3840E+121.3446E+121.3018E+121.2558E+121.2064E+121.1542E+121.0985E+12
1.0399E+129.7900E+1 19.1522E+1 18.4956E+1 17.8280E+1 12.2809E+122.6475E+12

2 175 AJBRF Nonnalized Flux (Initial)
0.OOOOE+O0..00OOE40EO.OOOOE+OOO.OOOOE+OOO.OOOOE+O00 0E+O0000E+OO
0.00OOE4+OO.OOOOE+OO0.OO0E+O00.OOOE+400OOOE+000.00OOE4OOO.OOOE+OO
0.OOOOE+OOO.OOOOE+OOO.OOOE+ .00OOE+OOO.OOOOE+O0O.OOOOE+OOO.OOOOE+OO
O.O00OE4+OO.OOOOE+OO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+O0
O.OOOOE+OO..OOOOE+OOO.OOOOE+OOOOOOOOE+O00 .OOOOE+OOO.OOOOE+OO.OOE+OO
O.OOOOE+000.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+Oo.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOEO00.000OE4+OO.00OOE+400
O.OOOOE+OOOOOOEEOOOOOOOE+OOOOOOOOE+OOO.0000E4 . 00.OOOOE+O0
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE4+OO.OOOOE+00..OOOE+00005OE+OS.1 168E+095.1168E-+09
5.1168E+t095.1168E+095.1168E+095.1168EW095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E4095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E+095.1168E+*095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1l68E+095.1168E*095.1168E409S.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E4095.1168E+095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+095.1168E+09
5.1168E+095.1168E+095.1168E+095.1168E+095.1168E+092.1703E+092.1703E+09
2.1703E+092.1703E4092.1703E+092.1703E+092.1703E+092.1703E+092.1703E+09

3 175 AJBRF Nornalized Flux (Final)
0.000E4+OO.00OE+OOOE.000E+O4OO.OOOO+OOO.OO00E+O0O.OOOOE+4OO.OOOOE+OO
O.-OOOOE+O0OOOOE+O0.000E+O00OOE40W.OOOE+O0000E+OOO.OOOOE+OO
0 .OOOOE+MO OOOE40 .OOOOE+OO .OOOOE+OO .OOOOE+OOO.OOOOE+OWO.OOOOE+OO
O.OOOOE OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OWO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+O.O EOO.OOOOEOOOOE+OOO.OOOOE+OO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OO.OOOO.OOOOEOOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+000OOOOE+ + ..OOOOE+ .O E+ .OOOE+OOO.OOOOE+oOO.OOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOEO00OE+OOE+OW.OOODE+0.OOOOE-+OOO.00OOE+4O
O.OOOOE+O O..OOOOEOO+.0OOOOE+OOOOW.OOE4O0.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OO.000OE+OO.OOOOE+OO.0OOOOE+O. OOOOE+O0O.OOO0E+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO5.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E4095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E4095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630Ef+095.0630E+O9S.0630E+09
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5.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E4095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+09
5.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+095.0630E+09
5.0630E4095.0630E+095.0630E+095.0630E+095.0630E+092.1475E-+092.1475E+09
2.1475E+092.1475E+092.1475E+092.1475E+092.1475E+092.1475E+092.1475E409

4 175 AJBRF Specimen Flux (Initial)
O.OOOOE+O EO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO4.OO E+OO
O.OOOOE.EOO.OOOOE+OO.0000E+OO. OOOOE+OOO.OOOOE+OO.0000E+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+O OOOOOE+OOO.OOOOE+OOO.OOOOE+OOO0000E4000O O1E+0
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OE+0O000.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OE+O O.OOOOE+OOO.OOOOE+OOO.OOOOE+-FOWO000014OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.000OEOO.OOOOE+OOO..OOOE+OOO.OOOOE+O. OO.0OOEO+OOA.4347E+091I4347E+09
1.4347E+091.4347E+091.4347E+091.4347E+091.4347E+091.4347E+091 .4347E+09
I A347E+091.4347E+091 A347E+091.4347E+09IA347E+091.4347E+091 A347E+09
I A347E+091.4347E+091.4347E+091IA347E+091 A347E+091 A347E+091A347E+09
1.4347E+091.4347E+091A347E+091.4347E+091.4347E+091.4347E+091 A347E+09
1.4347E+091.4347E+091.4347E+091.4347E+09IA347E+091.4347E+09IA347E+09
1.4347E+091.4347E+091IA347E+091.4347E+091 A347E+091IA347E+091IA347E+09
I A347E+091.4347E+091.4347E+091.4347E+091.4347E+091.4347E+091.4347E+09
1.4347E+091.4347E+091.4347E+091.4347E+09IA347E+091.4347E+09IA347E+09
1.4347E+091.4347E+091.4347E+091.4347E+O91 A347E+091.4347E+091 A347E+09
I.4347E+091.4347E+091.4347E+091.4347E+091.4347E+091.4347E+091.4347E-+09
1.4347E+091.4347E+091.4347E+091.4347E+091IA347E+091.4347E+091A347E409
1.4347E+091.4347E+091.4347E+091.4347E+091 A347E+091 A347E+091 A347E+09
IA347E+091.4347E+091.4347E+091.4347E+091 A347E+096.0853E+086.0853E+08
6.0853E+086.0853E+086.0853E+086.0853E-+086.0853E+086.0853E+086.0853E+08

5 175 AJBRF Pneumatic Flux (Initial)
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+O.OOOE OOOOE+OOOOEOOOEOOOOE+OOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE-+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOOOE-000.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OO.OOOOE+OOO.OOOOE+OOO.OOOOE+OCO.OOOOE+OOO.OOCOE+OO000.OE+4O
O.OOOOE-*OO.0000E+OO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE-+OO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+ .OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOEBFOO.OOOOE+OOO.OOOOE+OOO.OOCOE+OCO.OOOOE+OOO.OOOE4+OO
O.OOOOE+OOO.O00OE4000.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.0000E+OO
O.OOOOE+OOO.OOOOEOOOE.OOOOE-O.OOO.OE-'OOOOE+003.9452E+093.9452E+09
3.9452E+093.9452E+093.9452E+093.9452E4093.9452E+093.9452E+093.9452E+09
3.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+09
3.9452E4093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+09
3.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+09
3.9452E4093.9452E+093.9452E+093.9452E+093.9452E+093.9452E4093.9452E+O9
3.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+09
3.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+09
3.9452E+093.9452E-+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+O9
3.9452E4093.9452E+093.9452E+093.94S2E+093.9452E+093.9452E+093.9452E+09
3.9452E4093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+09
3.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+09
3.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+093.9452E+09
3.9452E093.9452E+093.9452E4093.9452E+093.9452E4091.6734E+091.6734E+09
1.6734E+091.6734E+091.6734E+091.6734E+091.6734E+091.6734E+091.6734E+09

6 175 AJBRF Soil (Side) Flux
O.0000E+OOO.OCEOO CE+OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOEO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE-OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE40+O.OOOOE+OOO.OOOOE+OO.OOOOO+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE-OOOE40O E+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+COE
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O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.0000E+000.OOOOE+OOO.OOOOE+OOO.OOOOE+00
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+000.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+002.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+052.7857E+05
2.7857E+052.7857E+052.7857E+052.7857E+052.7857E+051.1816E+051.1816E+05
1.1816E+051.1816E+051.1816E+051.1816E+051.1816E+051.1816E+051.1816E+05

7 175 AJBRF Soil (Bottom) Flux
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+000OOOE000.OOOOE+OOO.OOOOE+OOO.OOOOE+000.OOOE+000.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+000.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+000.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+OOO.OOOOE+OOO.OOOOE+00.OOOOE+OOO.OOOOE+OOO.OOOOE+OOO.OOOOE+OO
O.OOOOE+0O0.OOOE*OOO.OOOOE+OO.OOOOE+00.OOOOE+007.2781E+0472781E+04
7.2781E+047.2781E+047.2781 E+047.2781E+047.2781E+047.2781EE+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781 E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+047.2781E+04
7.2781E+047.2781E+047.2781E+047.2781E+047.2781E+043.0871E+043.0871E+04
3.0871E+043.0871E+043.0871E+043.0871E+043.0871E+043.0871E+043.0871E+04
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1)
concinv
_oncclr

10 7NYAJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital.
2.35 1.0000-12 1.0 NBS Concrete Slab

H 0.5599
O 49.8250
Na 1.7098
Mg 0.2400
Al 4.5595
Si 31.5768
S 0.1200
K 1.9198
Ca 8.2592
Fe 1.2299

1 1
2.88000+040.00000+00
5.76400+04
0

2 1
2.88000+045.76400+04
2.88000+045.76400+04
5.76400+04
0

3 1
2.88000+045.76400+04

^ 2.88000+045.76400+04
2.88000+045.76400+04
5.76400+04
0

4 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
5.76400+04
0

5 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.30400+05
0

-1

2)
1061inv
1061clr

9 2NYAJERF probid 11/04/02 12:00:00
AJBRF Omaha Veterans Affairs Hospital.
2.70 1.0000-12 1.0 AL-6061W Si 0.60

Mn 0.15
Cu 0.27
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Mg 1.0
Ti 0.15
Zn 0.25
Cr 0.20
Fe 0.70
Al 96.68

1 1
2.88000+040.00000+00
5.76400+04
0

2 1
2.88000+045.76400+04
2-.88000+045.76400+04
5.76400+04
0

3 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
5.76400+04
0

4 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
5.76400+04
0

5 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.30400+05
0

-1

3)
soilinv
soilclr

8 6YYAJBRF Soil Region, probid 11/03/02 12:00:00
AJBERF Omaha Veterans Affairs Hospital.
1.46 1.0000-12 1.0 Soil

O 46.6000
Si 27.7200
Al 8.1300
Fe 5.0000
Mg 2.0900
Ca 5.0400
Na 2.8300
K 2.5900

1 1 .''
.2.88000+041.00000+00
5.76400+04
0

2 1_
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2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0

3 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0

4 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0

5 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
2.30400+05
0

-1

4)
epoinv
*epoclr
AJBRF veterans Affairs Hospital.
1.10 1.0000-12 1.0 Epoxy

H 3.0189
C 21.5845
o 28.6342
Mg 2.86342
Al 0.0080
Si 4.3454
Cl 21.2368
Ca 0.1080
Ti 18.1239
Fe 0.0423
*1 1

2.88000+041.00000+00
5.76400+04
0

2 1
2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0

3 1
2.88000+045.76400+04
.2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0
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4 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0

5 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
2.30400+05
0

-1

5)
cstinv
cstclr

6 5YYOVAC Reactor
AJBRF Omaha Veterans Affairs Hospital.
7.87 1.0000-12 1.0 Carbon Steel
C 0.15
P 0.04
S 0.05
Cu 0.20
Mn 0.36
Fe 99.20.

1 1
2.88000+041.00000+00
5.76400+04
0

2 1
2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0

3 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
.5.76400+04
0

4 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0

5 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
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2.30400+05
0

_ -1

6)
grapinv
grapclr

1 2NYAJBRF probid 11/04/02 12:00:00
AJBRF Omaha Veterans Affairs Hospital.
2.25 1.0000-12 1.0 Graphite

C 100.0
1 1

2.88000+041.00000+00
5.76400+04
0

2 1
2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0

3 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
5.76400+04
0

4 1
2.88000+045.76400+04

@ 2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
.5.76400+04
0

5 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+041.00000+00
2.30400+05
0

-1

7)
1061inv
1061clr

9 2NYAJBRF probid 11/04/02 12:00:00
AJBRF Omaha Veterans Affairs Hospital.
2.70 1.0000-12 1.0 AL-6061

Si 0.60
Mn 0.15
Cu 0.27
Mg 1.0
Ti 0.15
Zn 0.25
.Cr 0.20
Fe 0.70
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Al 96.68
1 1_

4.46340+080
1.92960+07
0

-1

V

.. ,~e..
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The purpose of this part of the calculation is to:
1) Calculate the penetratinig flux for the AJBRF reactor using the methodology presented in

Appendix D of the Safety Analysis Report (SAR).
2) Calculate the penetrating flux for the AJBRF reactor at various distances from the core

centerline.
The results of the flux calculation will be used to estimate the soil activation.

Assumptions
1. The non-hydrogenous materials are less than 5 relaxation lengths thick (see Appendix D

Assumption I of the SAR).
2. The hydrogenous materials are less than 50 centimeters (cm) between the source and the shield

(see Appendix D Assumption 2 of the SAR).
3. The fission neutron spectrum on the outside of the core reflector is 3x1010 n/cm 2/sec (see

Appendix D Assumption 3 of the SAR).
4. The fission neutron spectrum on the bottom of the core is l.2xlOU1 n/cm2/sec (see Appendix D

Assumption 4 of the SAR).
5. The reactor vessel is assumed to be constructed of carbon steel (see Appendix D Assumption 5 of

the SAR).
6. The thickness of Gunite was neglected in these calculations (see Appendix D Assumption 6 of the

SAR).

Inputs
1. Technical information, attenuation coefficients, and equations and methods found in Appendix D

of the SAR).
2. Calculations performed using MicroSoft Excel.

Method
The attenuation coefficients are based on an idealized fission spectrum in an infinite homogenous medium
into which a non-hydrogenous component in the form of a homogeneous slab of thickness t is inserted.
According to reference 3 of the SAR, experimental results have shown the attenuation is related to the flux
with the slab in position to the flux at a distance x from the source, without the slab, by

(I = Moe

where p is the removal coefficient and has a constant characteristic of the non-hydrogenous component for
a given fission energy spectrum. Two important requirements must be met for the removal constant to be
valid. These are assumptions number 1 and number 2 above.

To calculate the removal coefficients for various compounds, the following empirical formula was
developed in the SAR to permit interpolation between measured values.

P= 0.206 A4333 Z4

where A and Z are the atomic mass and atomic number, respectively, for the elements of concern.

Table 1: Removal Coefficients and Attenuation Lengths
Material Removal Coefficients (pi) Attenuation Length (14p)
Water | 0.103 9.7
Paraffin 0.106 9A
r| 0.158 6.34

Concrete (6/ water) 0.089 113
Graphite (desty 1.54) 0.079 12.7
Taken froma Protecton Agamst Neutron Radiation, NCRP Peport No. 38

From Table 2 of Appendix D the flux at the side of the reactor vessel is 3x10' n/cm2/sec. The calculated
neutron flux at the surface of the reactor vessel is 2.6xl10 n/cm2/sec.
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Based on the above equations and the constants presented on D-3 of Appendix D, the removal coefficients
and attenuation length for soil was calculated in Table 2 and the neutron flux was determined in soil out to
100cm.

Table 2: Soil Removal Coefficients and Flux Determination

Atomic Atomic
Isotope Weight Number % Z4ff Aff

D 1 E 46. 3.728 7.456

28. 14 27.72 3.8808 _ 7.786548

A 26.9 1 8.1: 1.0569 2.193474

e 55.8 2 1.3 2.7925

8 24.3 12 2.0 0.2508 0.508288

a40.0 2C 5.0 1.008 _ 2.020032

Ia22.99 11 2.83 0.311 3 0.65081_

39.1 1 2.5 0.4921 1.0126S

- __1 12.027 24.4203 0.051309

ml m2 m3 cm m4 flux fraction

4.7071 2.225 0.1030 2.642E+0 _ 7.03S 2.642E+07

_ 7.03514 1 7.5480. 1.581E+07 S.986E-01

2( 8.061181 9.467E+06 5.986E-01

X _ . . 3 8.574271 S.667E+06 5_.986E.01

Edf- Atomic Number * (%/O00) 4t 9.087361 3393E5 .986E-01

A- Atomic Weight * (*/.1100) 51 9.600451 2.031E+04 5.986E-01

ml- 0.103 x45.7 (water thiciness at centerline) 6__10.1135 1.216E+04 5.986E-01

n2 - 0.089 x 25 (concrete thickness at centerline 7 10.62663 7.278E+O 5.986E-01

W - 0.161 x 0.64 (Vessel thickness at centerline) 8 11.1397 4.357E+0 5.986E-01

n4-0.051 x (soil thickness at centerline) _ _ 11.65281 2.608E+0 5.986E-01

IN 12.165 1.561 E+ O 5.986E-01

Ou

The second part of this calculation was to calculate the penetrating flux for the AJBRF reactor at various
vertical distances from the core centerline. The distances chosen for this part of the calculation were 121.92
cm (4feet) and 137.16cm (4.5 feet).

Distances were calculated based on: (1)
(2)
(3)

c = (a2 + b2 ) 0.5 Pythagorean's Theorem
b = a/(tan (20.26*PiO/180))
c = a/(sin (20.26*PiO/180))

Pythagorean's Theorem was used to "c" or 129.9596 cm with "a" equal to 45 cm and "b" equal to 121.92
cm, the vertical distance from the reactor centerline. The horizontal distance was then moved to 46 cm that
corresponds to a distance 1 cm inside the concrete wall, and the length of 1b" and "c" determined using
equations #2 and #3 above with an angle of 20.26 degrees (see Table 3). Distances "b" and "c" were
subsequently determined at 2.54 cm increments out to 70 cm that corresponds to the carbon steel vessel
inner boundary (see Table 3). Distances "b" and "c" were determined with "a" equal to 70.64 cm that
corresponds to the carbon steel vessel outer boundary (see Table 3).

The vertical flux was then determined (see Table 4) based on the methodology shown in Table 2 and
distances determined in Table 3. The Base line of Table 4 corresponds to the reactor flux as determined in
Table 2. From Table 4, the horizontal flux above the reactor in the concrete is reduced by a factor of 356 at
4 feet and 684 at 4.5 feet

I
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Table 3: Distance Determination
I 4' 4l 48.5A 51.0 53.62 56.11 58.7 61.2 63.71 66.3: 68.8 71 70.6

4' 121.9200 124.62 1 ' 131.502 138.384 145.2653 152.1464 159.0278 165.9091 172.7904 179.6714 186.552' 189.641 191.3752

129.959 132.840A 140.1753 147.5 10O 15.4 16.8 6.1 7.5 8.8 9.2 198.856 202.1481 203.9963
2.880 10.215 17.5504 24.885S 32.2214 39.5561 46.8911 54.2262 61.5613 68.896 72.188 74.0367

4 4 48.5 51 .0 53.62 56.1 58. 61.24 63.7 66.3 68.8 7 70.6

4.S' 137.160( 140.239 147.983 155.727 163.470' 171.214 178.9584 186.701 194.44S' 202.1891 209.9327 213.408: 215.359

_ 144.3531 147.5912 155.740 163. 172.040 180.189 188339 196.488 204.638 212.788 220.93T 224.5953 226.648

3.238 11.387 19.537 27.686 35.836 43.98 52.1354 60.2854 68.4344 76.584 80.2421 82.295

Table 4: Flux Determination _

4' Vertical Water Concrete Stel Summation Flux 4.5' Vertical Water Concrete Steel Summation Flux
ml m2 m3 ml+m2+m3 nlcmhlsec . ml m2 m3 ml+m2+m3 n/eWIIsee

ase cm 4.7071 2.2251 0.103C 7.0351 2.641E+0_ Base cm 4.7071 2.2251 0.1031 7.0351 2.6411+7

oncrete 4 13.3858 0.2564 0.2971 13.939 2.649E1_+0 Concrete 4 14.8684 0.288. 0.330 15.487 5.638E+03

oncrete 48.5 13.3858 0.9092 0.297 14.592 1.379E+04 _ _ oncrete 48.54 14.868 1.013 0.3301 16.2121 2.730E+03
Ce 51.08 13.3858 1.562 0.297 15.245 7.1 80=40 C oncrete 51.08 14.8684 1.7388 0.33 16.9378 1.322E+03

Concrete 53.6. 13.3858 2.2148 0.2974 15.8982 3.738E+03 Concrete 53.62 14.8684 2.4641 0.330 17.6631 6.399E402
Concrete 58. 13.385 2.867 0.2971 16.5511 1.946E+0: Concrete 58. 14.868 3.189 0.330 18.388 3.0981+0

Concrete 61. 13.3858 3.520 0.297( 17.2039 1.013E+0: Concrete 61. 14.86& 3.914 0.330 19.113 1.500E+0

Concrete 63.7 13.3858 4.1733 0.297( 17.856A 5.273E+0: _ oncrete 63.7t 14.8684 4.6401 0.330 19.8391 7.263E+01I
Concrete 66.32 13.385 4.8261 0.2971 18.5095| 2.745E+0: Concrete 66.3; 14.868 5.365 0.330t 20.5 3.5171+01

Concrete 68.81 13.385M 5.479 0.2976 19.1624 1429E+0: Concrete 68.8 14.868 6.090 0.33 21.289 1.7031+01

Concrete 7 13.38 6.131 0.297 19.815, 7.439E+01 Concrete 7 14.868 6.81 0.33 22.015 8.244E+00

Steel 70.6 13.385d 6.4242 0.2974 20.108 5.549E+01 Steel 70. 14.8684 7.141 0.33 22.340A 5.9535
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'j ANZTA-2000 INPUT FILE

_oilinv
soilcir

S 6NM RP Soil Region, probid 02/17/03 12.00.00
AJSRV at the Omaba Veterans Affairs Hospital.

2.60 1.0000-12 1.0 Soil
o 46.6000
Si 27.7200
Al 8.1300
Fe 5.0000
Mg 2.0900
Ca 5.0400
Na 2.8300
K 2.5900

1 1
2.88000+040.00000+00
5.76400+04
0

2 1
2.88000+045.76400+04
2.88000+045 .76400+04
5 .76400+04
0

3 1
2.88000+045.76400+04
2.88000+045.76400+04
2.88000+045.76400+04
5.76400+04
0

4 1
2.88000+045.76400+04
2 .88000+04S.76400+04
2.58000+045.76400.04
2.88000+04S.76400.04
5.76400+04
0

5 1
2.88 000+045.76400,04
2.88000+045.76400+04
2.88000+045.76400.04
2.88000+045.76400+04
2.88000.045.76400.04
2.30400+05
0

ANITA-12000 OUTPUT FILE

A
A A

A A

A A NALYSZS OF

N N
UN N

N UN
N NKVfTROOO

I
I
I
I
I MN=U~

TTTTT

T

T5 H8NSHUm.TORS a

A
A a

A A

A A CMTITON

ODDD
D D

D D
D D
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D D
D D
DDD UBM}LA

^ Authors.
^ Dan Gabriel Cepraga - MMK Bologna Italy ^
^ Gilio Cambi - Bologna University Italy .
^ Manuela Frisoni - ATHA S.a.S. Bologna Italy ^

^ Gian Carlo Panini - ENCA Bologna Italy
^ (ANITA-2000 is based on the ANITA code by C. Ponti*

^ and S.Stramaccia - CEC JRC Iupra1989)

The Library *FENDL/D-2 DecayAICRP72 Hazard Data . Clearance 2000

contains 1840 Nuclides.

Ganma Data were supplied for 1390 Nuclides.
AJLRE Soil Region, probid 02/17/03 12,00.00

AJBRF at the Omaha Veterans Affairs Hospital.

The Library Activation library
containsl2392 Reactions.

at 175 Groups.

Set of Fluxes 6 AJRBR Soil (Side) Flux

Fluxes
0.000003.00
0.000003+00
O.00000o.00
O.OOOOO+00
0.000003+00
O.00000Z+00
O .000003+00
O .000003+00
0.000003+00
0.000003+00
O.OOOOO+00
O.OOOOO300
0.000003+00
2.785703+05
2.78570R+05
2.78570+.05
2.78570E+05
2.785703.05
2.78570Z+05
2.785703+05
2.78570Z305
2.78570+.05
2.785703+05
2.785703+05
2.785703+05
2.78570Z+05
2.785703.05
2.785703+05
1.18160z+05
1.181609+05

0.00000+00
O. OOOOOZ+00
0.00000+00
O.OOOOO+00
O .OOOOO.Z00
O.OOOOOZ+00
O. 00000+00
O.OOOOOZ+00
0.000003+00
O OOOOO+00
O.OOOOO+00
O.OOOOO+00
0.00000+00
2.785703+05
2.78S570Z+05
2.785703+05
2 .78570Z+05
2.78570Z+05
2.785703+05
2.785703+05
2.78570E+05
2.785703+05
2.785703+05
2.78S5703.05
2.785703.05
2.. 785703+05
2.785703+05
2.78570Z+05
1.181603.0S

0.00000+00
0.00000+00
0. 00000+00
0.000003.00
0.000003.00
0.00000+00
O.00000.+00
0.000003+00
O.000003+00
0.000003+00
0.00000Z+00
0.00000X+00
0.000003+00
2.785703+05
2.785703+05
2.785703+05
2.78570+.05
2.785703+05
2.78570.S05
2.785702+OS
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.78570+.05
2.785703.05
2.785703.05
2.785703+05
1.181603+05

0.00000+00
0.00000.00
0.00000Z+00
0.000003+00
0.00000o.00
0.000003.00
O OOOOO+00
0.000003+00
0.00000K+00
0.00000Z+00

0. 000003+00

O.OOOOO+00
2.78570Z+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.78S570Z+OS
2. 78S703+05
2.78S570Z+05

0. 00000+00
0. 00000+00
O OOOOO+00
O OOOOO+00
0. 00000+00
0.000003+00

0.00000Z+00

0.000003+00
0.000003+00
0.00000+00
0. 000003+00

0. 000003+00
2.78570Z+05
2.785703+OS
2.785709+OS
2.78S570+.05
2.785703+05
2.78570Z+05
2.785703+05
2.785703+05
2.78570Z+05
2.785703+o5
2.785703+05
2.785703+05
2.78570Z+05
2.785703+05
2.785703+05

0 .000003+00
0.000003+00
0.000003+00
0.000003+00
0.000003.00
0.000003+00

0. 000003+00
0. 00000+00
0.00000+00
O.000000
0. 00000+00
0. 000003+00

2.785705+05
2.785703+05
2.785703.05
2.78570+.05
2.785703+05
2 785703+05
2.785703+05
2.78570+.05
2.785703+0S
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05

2.785703+05 1.181603+05 1.181603+05
1.181603+05 1.181603+05 1.181603+OS

Total Flux at 175 Groups . 2.64133Z+07 !

DENSITr 2.600 (g/cm3)

gLEt. weight & AT.SwIG=S ISO Rel.Abb- I/cm3

0 46.6000

Si 27.7200

Al

Fe

8 .1300

5.0000

16.0000
0 16
0 17
O 18

28.0900
Si 28
Si 29
Si 30

26.9800
Al 27

s55.8500
Fe 54
e 56

Fe 57
Fe 58

24 .3200
Kg 24
Kg 25
Kg 26

40. 0800

0. 99760
0.00040
0.00200

0.92210
0.04690
0.03100

1.00000

0 .05850
0.91750
0.02120
0.00280

0.78990
0.10000
0.11010

4.560203+22
4. 549253+22
1.824083.19
9.12039Z+19

1.545113+22
1.424753+22
7 .246563+20
4 .78984Z+20

4.718093+21
4.71809Z321

1.401733+21
8.20012Z+19
1.286093+21
2.971673.19
3. 924853+18

1.34555X+21
I.062853+21
1.345553+20
1.481453+20

1. 96889+21

Kg 2.0900

Ca 5.0400 i
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Ca 40 0.96941
Ca 42 0.00647
Ca 43 0.00135
Ca 44 0.02086
Ca 46 0.00004
Ca 48 0.00187

Na 2.8300 22.9910
Na 23 1.00000

K 2.5900 39.1000
K 39 0.93258
X 40 0.00012
K 41 0.06730

100.0000
AJSRB Soil Region, probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

Isotope N/cm3

O 16 4.54925E.22
O 17 1.82408E+19
O 1i 9.12039E+19

Na 23 1.92729E+21
Mg 24 1.06285S.21
Mg 25 1.34555E+20
Mg 26 1.48145E+20
Al 27 4.71809E+21
Si 28 1.42475E+22
Si-29 7.24656E+20
Si 30 4.78984E+20
K 39 9.67224E+20
K 40 1.21346E+17
K 41 6.98021E+19

Ca 40 1.90866E+21
Ca 42 1.273871+19
Ca 43 2.65800E+18
Ca 44 4.107101+19
Ca 46 7.87554E+16
Ca 48 3.68182E+18
Fe 54 8.20012E+19
Fe 56 1.28609E+21
Fe 57 2.97167E+19
Fe 58 3.92485E+18

In Total , 7.34518B+22 min. accepta

1.90866E+21
1.27387E+19
2.65800E+18
4.10710E+19
7.875542+16
3.681821+18

1.92729E+21
1 . 92729E+21

1. 03715Z+21
9.672241+20
1.21346E+17
6. 98021E+19

ble Conc. . 7.34518E+10 N/cm3.

Elapsed Time.

8.00 (h) 8.00 (h)Step 1 * Activation of 2.88000E+04(s). i.e. Intervals . 2

Cooling Times (a)

S.7640E+04

16.0 (b)
AJR3P Soil Region. probid 02/17/03 12.00.00

A.TRF at the Omaha Veterans Affairs Hospital.

Elapsed Time

Nuclide N/cn3

o 16 4.5493E+22
O 17 1.8241E+19
O is 9.1204E+19

Na 23 1.9273E+21
Na 24 2.36681+07
Na 24ml 2.16291+01
Mg 24 1.0629E+21
Mg 25 1.3456E+20
Mg 26 1.4815E+20
NIg 27 3.0940Z+03
Al 27 4.7181+.21
Al 28 1.5628Z.05
Si 28 1.42473.22
Si 29 7.24661.20
Si 30 4.7898Z+20
Si 31 9.89821.06
' 39 9.67221.20
K 40 1.2135S+17
* 41 6.3802Z119
* 42 3.89693.06

Ca 40 1.9087Z.21
Ca 42 1.27391+19
Ca 43 2.6580B1S8
Ca 44 4.10712+19
Ca 46 7.87551+16
Ca 48 3.68181+18
Ca 49 1.59362+03
Sc 49 1.0417Z+04
Fe 54 8.2001Z+19

8.00 (h)

WATrI/03

Cooling Time 0.

JOUL/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

2.27866-10 1.77331-05
5.75102-11 1.6762Z-12

9.6408Z-13 7.8958Z-10

3.89822-10 7.5620Z-08

4.$2441.02 3.04141+02
1.34142.02 7.42073+02

1.29461+00 3.77781.00

5.52432+02 8.0562Z+02

8.22001-09 1.30531-04 1.498Z+01 (h) Na 24
2.00561-08 1.33471-10 2.020Z-02 (a) Na 24ml

1.021O3-10 7.18212408

2.17741-08 3.94912-06

9.4613+00 (m) Mg 27

2.2411.00 (M) Al 28

6. 93941-11

2.26491-13

1.5363Z-11

9.44911-07

1.3199S+04

9 .87351-07

2.5163Z-01

1.25902-01

* .3799S+00

7.2692Z+02

2.08232+00

S .53672+01

1. 96471-08

5.6275Z-11

1.S126X-09

1.16311-04

1.29341-05

2.4020B-05

2.622.+00 (h)

1.2801.03 (Ny)

1.237Z+01 (h)

Si 31

1 40

K 42

1.3655Z-12 1.0305Z-09 2.57211+00 2.1115+X00 5.70691-11 2.7458Z-07
2.75941-13 1.36603-09 8.09283-04 2.10412+00 5.68691-11 1.7247Z-07

8.719Z+00 (m) Ca 49
5.719Z101 (a) Sc 49
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Fe 56
Fe 57
Fe 58
here are

1.2861E+21
2.9717E+19
3.9248E+18

32 Nuclides.

Totals, 7.3452E+22 7.6279E-10 1.3198573+04 1.1796E+03 2.6448E+03 7.1481E-08 2.8826E-04

AJBRF Soil Region, probid 02/17/03 12-00.00
AJBRF at the Omaha Veterans Affairs Hospital.

Elapsed Time . 8.00 (h) Cooling Time 0.

COMPOSITION i

ELEMENTr ATOMES/Ce3

H
He

C
N
0
F

Na
Hg
Al
Si

P
S

C1
Ar
K

Ca
Sc
Ti
V

Cr
Hn
Fe
co

1.34333E+05
6.37705E+05
3.99769E+o5
4.09601E+03
4.56020E+22
3.63934E-01
1.92729E+21
1.34555E+21
4.71809E+21
1.54511E+22
1.39701E+07
1.57725E-06
1.62915E+05
2.08033E+05
1.03715E+21
1.96889E+21
1.06654E+04
4.86265E+04
2.94553E-07
2.69213E-05

-3.25535E+04
1.40173E+21
1.28887E+03

Production of H . O. appm/y.

Production of He . 0. appm/y.
AJBRF Soil Region, probid 02/17/03 12.00-00

AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

Z3range
1 10 -, 100 IeV)
C 0.1 -, 0.2 MeV)
C 0.2 -. 0.4 "eV)
C 0.4 -, 0.6 "eV)
C 0.6 - 0.8 MeV)
C 0.0 -. 1.0 MeV)
C 1.0 -al.22 "eV)
(1.22 -,1.44 MeV)
(1.44 -,1.66 MeV)
(1.66 -, 2.0 MeV)

2 2.0 -a 2.5 MeV)
1 2.5 -_ 3.0 MeV)
C 3.0 -a 4.0 HeV)
C 4.0 -, 5.0 eV)
C 5.0 -, 6.5 HeV)

NeV/cm3*a
6.6877Z-05
5.26432-03
6.1503Z-02
3.48731+02
1.3214Z-03
2 .32301+00
1. 08773+00
4.16923+02
1.6453E.01
1.4330Z+03
6.17543-02
8.37143+02
6 .60993+00
6.32693-01
O. 0000+00

Photons/ci3-a
1.2159Z-03
3.39632-02
2.0501Z-01
6.9746Z+02
1.8877Z-03
2.58113+00
9.7993Z-01
3.13473+02
1. 06153+01
7.83073+02
2 .74463-02
3.b4423+02
1.3886z+00
1.40601-01
O.0000,+00

18-Group gamma source distribution (Photona/cm3so)
SCmL=-Om3L 18-Group gana Library from 10 ReV to 10 1eV

0.00003+00 o.00003+00 0.0000.+00 1.40603-01 1.8886Z+00 3.04423.02

2.7446X-02 7.8307Z+02 3.2409Z+02 9.79933-01 2.58113+00 1.88773-03

6.97463.02 1.02531-01 1.0251Z-01 3.39633-02 6.0797Z-04 6.07973-04

A.23U Soil Region, probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time 16.01 (h)

ruclide N/ce3 XATT/Cm3 .7OULX/0e3 G(MeV/g*s) Sq/Gi3 Ci/ca3 ALI/cm3

O 16
O 17
01S

Na 23
Ka 24
Mg 24
mg 25
Hg 26
Al 27

4 .5493Z+22
1.82413+19
9 .12043+19
1. 9273Z+21
1.12853+07 1.0864Z-10 8.45483-06 2.30033+02 1.4301X+02

1.0629Z+21
1.34563+20
1.48153+20
4.7181Z+21

3.9192E-09 6.2237Z-05 Ka 24
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Si 28 1.4247Z+22
Si 29 7.24668+20
Si 30 4.78983Z+20
Si 31 1.43603.05 1.0067B-12 1.3708S-08 3.6505S-03 1.05463+01 2.85023-10 1.6873S-06

K 39 9.6722Z+20
X 40 1.2135Z+17 2.2649Z-13 1.3199Z+04 1.25903-01 2.08233+00 5.62783-11 1.29343-05
K 41 6.9802Z+19
K 42 1.4670Z+06 6.26571-12 4.0268Z-07 2.6020Z+00 2.2826Z+01 6.1691Z-10 9.7965Z-06

Ca 40 1.90873+21
Ca 42 1.2739Z+19
Ca 43 2.6580z+1a
Ca 44 4.1071Z+19
Ca 46 7.87553+16
Ca 48 3.68183.l1
Fe 54 8.20013.19
Fe 56 1.28613+21
Fe 57 2.9717Z319
Fe 58 3.92483+18

16.0 (hI 1.1614Z-10 1.3198573+04 2.32763+02 1.80478+02 4.8775z-09 8.6654E-05

AJERF Soil Region, probid 02/17/03 12.00.00
aJIRF at the Omaha Veterans Affairs Hospital.

At Cooling Time 16.01 th)

Si 31

X 40

K 42

Energy distribution of decay gamqa-rays

Group
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

z range
10 -- 100 CeV)

0.1 -a 0.2 HeV)
0.2 - 0.4 MeV)
0.4 - 0.6 MeV)
0.6 - 0.8 MeV)

( 0.8 - 1.0 MeV)
1.0 -a1.22 MeV)

(1.22 -a1.44 MeV)
(1.44 -e1.66 MCV)
(1.66 - 2.0 MeV)

2.0 - 2.5 MeV)
2.5 - 3.0 MRV)
3.0 - 4.0 NeV)
4.0 - 5.0 MeV)
5.0 - 6.5 MeV)

MeV/cm3-s
6.68323-05
0.0000z+00
2.5083Z-02
2.12813-05
5 .38913-04
1.2622Z-02
4.8940Z-03
1.98483+02
6.90279+00
1.8895Z-02
1.15033-02
3.9914Z+02
2.9161Z-01
4.6092Z-03
0.00003+00

Photons/cm3^0
1.21513-03
O.00003.00
8.3612Z-02
4.25623-05
7.69a83-04
1.40253-02
4.40903-03
1.4923Z+02
4.45343.00
1.0325Z-02
5.11251-03
1.45143.02
8.3317Z-02

1.0243Z-03
0. 00003z00

18-Group galma source distribution (Photons/ci3*s)
SCALZ-ORNL 18-Group gaoma Library from 10 NeV to 10 7eV

0.00003+00 0.0000z+00 0.00003+00 1.02433-03 8.33173-02 1.45143.02
5.1125Z-03 1.0325Z-02 1.53683Z02 4.40903-03 1.4025Z-02 7.69883-04
4.25623-05 4.18063-02 4.18061-02 0.0000.Z00 6.07563-04 6.07563-04

AJSXR Soil Region. probid 02/17/03 12;00.00
AJBR at the Omaha Veterans Affairs Hospital.

At Cooling Time * 16.01 (hI

COMPOSITION .

ELMEMNT ATOMES/cm3

H 1.34333E.05
He 6.377053+05
C 3.997691+05
N 4.09610E.03
O 4.560208+22
F 7.278673-01

Na 1.92729E321
Mg 1I3455SX+21
Al 4.71809Z321
Si 1.545113Z+22

P 2.372478+07
S 1.420403-05

Cl 1.638793305
Ar 2.07068+.05
3 1.037153+21

Ca 1.968893,21
Sc 2.136068+03
Ti 6.064543+04

V 7.402073-07
Cr 2.647563-05
Mn -3.083663+04
Fe 1.40173X.21
Co 3.398283+03

Totals, 7.34518Z+22

aJiRF Soil legion, probid 02/17/0312.00.00
AJBRF at the Omaha Veterans Affairs Iospital.

Time D(Sv/h) Sq/g
zero 2.949Z-04 1.0173.03
16.0 (h) 5.8193-os 6.941Z.01

AJIRS $oil (Side) Flux

Sq/cm3 Ci/m3 ALI/m3 1ATT/cm3 JOULX/cm3
2.6451+03 7.143Z-02 2.8831-04 7.625-10 1:.3198573.04
1.8053X02 4.8773-03 a.6653-05 1.1613-10 1.3198573.04



Attachment E: ANITA Output Soil Short Tenn Exposure
Page 6 of 19

AJBRF Soil Region. probid 02/17/03 12.00.00
AJBRP at the Omaha Veterans Affairs Hospital.

For a volume of 1.00003+00(cm3) of Soil

Time Becquerel Sv/h aLI
zero 2.645E+03 2.949E-04 2.8833-04
16.0 Cb) 1.805E+02 5.819E-OS 8.665E-05

AJBRr Soil Region, probid 02/17/03 12.00.00
>AJBRr at the Omaha Veterans Affairs Hospital.

Time Bq/Kg Kw/Kg Ci/Kg
sero 1.017E+06 2.934E-10 2.749E-05
16.0 Mh) 6.9413+04 4.467E-11 1.876E-06

AJBRP Soil Region, probid 02/17/03 12.00.00
AJBRr at the Omaha Veterans Affairs Hospital.

Time Bq/g Ev/h W/9
zero 1.017Z+03 2.949E-04 2.9343-10
16.0 Wh) 6.941Z+01 5.819E-05 4.467Z-11

AJERI Soil (Side) Flux

Watt
7.6283-10
1.161E-10

AJBFR Soil (Side) Flux

HeV/g*s
1.180E+03
2.3283+02

AJBEP Soil (Side) Flux

Cl Index
1.5783+03
1.892E+02

Step 1 Activation of 2.80000E+04(s), i.e.
Cold Pause of 5.764009+04(5), i.e.

Step 2 . Activation of 2.88000E+04(s), i.e.

8.00 Wh)
16.01 (h)

8.00 (h)

Elapsed Time.

8.00 (hl)
1.00 (d)

1.33 (d)

Intervals * 2

Intervals * 2

Cooling Times (s) .

5.7640E.04

16.0 (h)

aJERr Soil Region, probid 02/17/03 12.00.00

Step . 1

Elapsed Tise 8.00 (h)
W/cm3 WATI/cm3 JOULE/cm3 G(NeV/g-s)

otals. 7.34523+22 7.6279Z-10 1.319857Z+04 1.17963+03
Production of H. 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 1.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 7.34523+22 1.1614Z-10 1.319SS7E+04 2.3276Z+02

Step . 2
ALPES Soil Region. probid 02/17/03 12.00.00

AJBRr at the Omaha Veterans Affairs Hospital.

Elapsed Time * 1.33 (d) Cooling Time 0.

Nuclide X/cm3 WATr/cm3 JOUl=/cm3 G(leV/g~s)

O 16 4.5493Z+22
O 17 1.8241E+19
O 1S 9.1204E+19

Ha 23 1.9273E+21
Na 24 3.1463Z+07 3.0290Z-10 2.35723-05 6.4132Z+02
Na 24.L 2.1629Z+01 5.75103-11 1.6762E-12 1.34142+02
Kg 24 1.0629E+21
Kg 25 1.3456E+20
Mg 26 1.4815E+20
Mg 27 3.0940Z+03 9.64083-13 7.8958Z-10 1.29463+00

Al 27 4.7181Z+21
Al 28 1.56282+05 3.8982Z-10 7.56203-08 5.52433+02
Si 28 1.4247Z+22
Si 29 7.2466E+20
Si 30 4.7898Z+20
Si 31 9.9155Z+06 6.93162-11 9.46S7Z-07 2.52073-01

K 39 9.6722Z+20
K 40 1.2135Z+17 2.2649Z-13 1.3199Z+04 1.25S90-01
K 41 6.98023+19
K 42 4.5340Z+06 1.93662-11 1.2446Z-06 8.04212+00

Ca 40 1.90873+21
Ca 42 1.2739Z+19
Ca 43 2.6580E+18
.Ca 44 4.1071E+19
Ca 46 7.8755E+16
Ca 48 3.68183+18
Ca 49 1.5936Z+03 1.365Z2-12 1.0305Z-09 2.57212+00

Bq/cm3 Ci/cm3 ALI/cM3
2.6448Z+03 7.14S13-08 2.88263-04

Bq/cm3 Ci/cm3 ALI/cm3
1.80473+02 4.87753-09 8.66543-05

Sq/cm3 Ci/cm3 ALI/cm3 T/2

4.0430Z+02 1.0927E-08 1.7352B-04 1.4983+01 (h) Na 24
7.42073+02 2.0056z-08 1.3347Z-10 2.020S-02 (a) Na 24ml

3.7778Z+00 1.0210E-10 7.1821Z-08 9.4613+00 (M) Mg 27

8.0562Z+02 2.1774E-08 3.9491Z-06 2.2413+00 Wm) Al 28

7.2819Z+02

2.0823X+00

7.05493+01

1.9681z-08

5.62783-11

1.90673-09

1.1651s-04

1.2934-S05

3.02793-05

2.622Z+00 (h)

1.2803+03 (My)

1.237Z+01 (h)

Si 31

K 40

X 42

2.11153+00 5.7069Z-11 2.7458z-07 S.719E+00 (a) Ca 49
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SC 49 1.04173.04 2.75943-13 1.3660E-09 8.09283-04 2.10411,00 5.68693-11 1.7247B-07 5.719E+01 (m) Sc 49
Pe 54 8.20011.19
Ie 56 1.2861Z+21
Fe 57 2.97173.19
Fe 58 3.9248E318
here are 32 Nuclides.

Totals& 7.34521+22 6.4195Z-10 1.3198571+04 1.34023.03 2.76085+03 7.46173-08 3.37713-04
AJRFr Soil Region. probid 02/17/03 12.00.00

AJsRF at the Omaha Veterans Affairs Hospital.

Elapsed Time 1.33 (d) Cooling Time 0.

COMPOSITION .

ELEMENS ATOMES/cm3

3 2.68665s.os
He 1.27541E+06

C. 7.995383+05
N 8.192152+03
0 4.56020E+22
F 1.091803.00

Na 1.927293+21
24g 1.345553+21
Al 4.718093+21
Si 1.545113+22

P 3.782113E07
S 2.20903E-05

Cl 3.27271E.05
Ar 4.14623E+05

Y 1.03715E+21
Ca 1.96889Z+21
Sc 1.373533+04
Ti 1.092803.0s

V 1.254663-06
Cr 5.31770E-05
Mn -6 .253253+04
Fe 1.401733+21
Co 5.732943+03

Production of H 0. appm/y.

Production of He * 0. appm/y.
A.3R1 Soil Region, probid 02/17/03 12.00.00

AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group S range MeV/cm3*s Photons/cm3-s
1 C 10 - 100 UsV) 6.6005X-05 1.2165X-03
2 C 0.1 - 0.2 NeV) 5.26432-03 3.3963E-02
3 C 0.2 - 0.4 MeV) 7.75273-02 2.5842B-01
4 C 0.4 - 0.6 MeV) 3.4873Z+02 6.97463+02
5 C 0.6 -. 0.8 MeV) 1.6657Z-03 2.3795Z-03
6C 0.8 - 1.0 HeV) 2.33123+00 2.59023+00
7 C 1.0 -. 1.22 KeV) 1.09083.00 9.82741-01
8 (1.22 -. 1.44 MeV) 5.5400Z.02 4.1654Z+02
9 (1.44 -a1.66 XeV) 3.0654Z+01 1.33253+01

10 (1.66 -v 2.0 KeV) 1.4330Z+03 7.8307Z+02
11 2 2.0 -a 2.5 XeV) 6.9102Z-02 3.07123-02
12 C 2.5 -a 3.0 NeV) 1.1128Z+03 4.0466Z+02
13 ( 3.0 -b 4.0 KeV) 6.81143.00 1.94613.00
14 ( 4.0 -a 5.0 XeV) 6.3587Z-01 1.41303-01
15 ( 5.0 -. 6.5 MeV) 0.00003,00 0.0000.Z00

18s-Group gamma source distribution (Photons/cm3*s)
scAu-o0NL 16-Group gamma Library from 10 NeV to 10 aeV

0.00003+00 0.00003+00 0.00003+00 1.41303-01 1.94611+00 4.04663.02
3.07123-02 7.83073+02 4.29863+02 9.82741-01 2.59023+00 2.37953-03
6.97463+02 1.2921X-01 1.29211-01 3.3963Z-02 6.08233-04 6.0823Z-04

A8iR. Soil Region. probid 62/17/03 12.00.00
AJSR7 at the Omaha Veteras Affairs lospital.

At Cooling Time * 16.01 (h)

Naclide h/cm3 1.TY/cm3 JOL.Z/cm3 GC(KeV/g-s) 3q/cm3 Ci/cml ALI/cm3

O 16 4.54933+22
0 17 1.8241.+19
O 18 9.12043+19

Ka 23 1.9273Z+21
Ka 24 1.5001Z+07 1.44423-10 1.12393-05 3.05763+02 1.92773+02 5.2099B-09 8.27323-05 Na 24

Mg 24 1.06293+21
Ng 25 1.34563+20
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Mg 26 1.481E+20
Al 27 4.7181E+21
Si 28 1.4247E+22
Si 29 7.2466E+20
Si 30 4.7898E.20
Si 31 1.4385E+05 1.008SE-12 1.37323-08 3.6569E-03 1.05643+01 2.8552E-10 1.6903E-06 Si 31

K 39 9.6722E+20
K 40 1.2135E+17 2.2649E-13 1.3199E+04 1.25903-01 2.08233.00 5.6278B-11 1.29343-05 K 40

- 1 41 6.98023+19
K 42 1.8491E+06 7.8982E-12 5.0759E-07 3.27993+00 2.87733+01 7.77643-10 1.2349E-05 K 42

Ca 40 1.9087E+21
Ca 42 1.2739E+19
Ca 43 2.6580E+18
Ca 44 4.1071E+19
Ca 46 7.8755E,16
Ca 48 3.6818E+18
Fe 54 8.2001E+19
Fe 56 1.2861E+21
Fe 57 2.9717E+19
Fe S 3.9243E+18

16.0 (h) 1.53563-10 1.319857E+04 3.09183+02 2.34193+02 6.32933-09 1.09703-04

AJ18RF Soil Region, probid 02/17/03 12.00.00
AJ9RF at the Omaha Veterans Affairs Hospital.

At Cooling Time * 16.01 (h)

Energy distribution of decay gamma-rays

Group 3 range NeV/cm35s Photons/cm3-s
1 ( 10 -> 100 KeV) 6.68463-05 1.2154B-03
2 ( 0.1 -, 0.2 HeV) 0.00003+00 0.0000E+00
3 ( 0.2 -. 0.4 MeV) 3.16193-02 1.0540E-01
4 C 0.4 -. 0.6 XeV) 2.12813-05 4.2562E-05
S 0.6 -. 0.8 MeV) 6.79323-04 9.7046E-04
6 ( 0.8 -, 1.0 Mev) 1.6005E-02 1.7784E-02
7 ( 1.0 -. 1.22 MeV) 6.1690E-03 5.5577Z-03
8 (1.22 -. 1.44 NcV) 2.6383E+02 1.9837Z+02
9 (1.44 -.1.66 MeV) 8.61633.00 5.5589E.00

10 (1.66 -a 2.0 MeV) 2.3818-02 1.30153-02
11 2.0 -, 2.5 MeV) 1.4500E-02 6.4445S-03
12 C 2.5 -. 3.0 MeV) 5.30593+02 1.9294E+02
13 1 3.0 -a 4.0 HeV) 3.87643-01 1.10753-01
14 C 4.0 -, 5.0 MeV) 6.12713-03 1.36163-03
15 C 5.0 -. 6.5 MeV) 0.0000E+00 0.0000E+00

18-Group gasna source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group ganna Library from 10 MeV to 10 reV

0.0000.00 O.00000+O0 O.OOO0 +00 1.3616E-03 1.1075E-01 1.9294E+02

6.44453-03 1.3015E-02 2.03933+02 5.55773-03 1.77843-02 9.7046E-04

4.25623-05 5.26983-02 5.26983-02 0.00003+00 6.07693-04 6.07693-04

AJ3RP Soil Region, probid 02/17/03 12.00.00
AJ8RF at the Omaha Veterans Affairs Hospital.

At Cooling Time . 16.01 (h)

COMPOSITION

ELEMENT ATOMES/cm3

H 2.68665E+05
He 1.27541E.06

C 7.99537E+05
N 8.19233E+03
0 4.56020E+22
F 1.4SS73E+00

Na 1.92729E+21
Mg 1.34555E+21
Al 4.71809E+21
Si 1.54511E+22
P 4.75927E+07
S 4.73438E-05

Cl 3.29182E+05
Ar 4.127113+05

K 1.03715E+21
Ca 1.968893+21
Sc 7.059463+03
Ti 1.213213+05

V 2.134953-06
Cr 5.22967Z-05
Mn -5.909983+04
Fe 1.401732+21
Co 9.91915Z+03

Totalat 7.345182+22

AJ3UR So6i Region, probid 02/17/03 12:00:00 AJBRY Soil (Side) 13ux
AJSRF at the Omaha Veterans Affairs Hospital.

Time D(BV/h) 84/g Bq/cm3 Ci/m3 ALI/CM3 WATr/Cm3 JOULZ/Cm3
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zero 3.350E-04 1.062Z+03 2.761F+03 7.4622-02
16.0 (h) 7.7306-OS 9.007F+01 2.342E+02 6.329F-03

_A3BRF Soil Region, probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

For a volume of l.00003+00(cm3) of Soil

Time Becquerel Sv/h ALI Watt
zero 2.7611+03 3.350E-04 3.377E-04 8.419E-10
1C.0 (h) 2.3423+02 7.730B-05 1.097E-04 1.5361-10

AJBRF Soil Region, probid 02/17/03 12.00,00
AJBRF at the Omaha Veterans Affairs Hospital.

Time q/Kg K/Kg Ci/Kg MeV/g9z
zero 1.0621+06 3.238E-10 2.8701-OS 1.3403+03
16.0 (h) 9.0071+04 5.9063-11 2.4343-06 3.0921+02

AJBRF Soil Region. probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

Time Bq/g Sv/h W/g Cl Index
zero 1.062E+03 3.350E-04 3.2381-10 1.709Z+03
16.0 (h) 9.007E+01 7.7301-05 3.906E-11 2.512Z+02

3.377B-04 8.4193-10 1.319857E+04
1.097X-04 1.5361-10 1.3198573+04

A1.33 Soil (Side) Flux

AJURP Soil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 * Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 . Activation of

2.880009+04(s) i.e.
5.764003+04(s), i.e.

2.880009+04(s), i.e.
5.764002+04(s), i.e.

2.88000Z+04(m). i.e.

8.00 (h)
16.01 (h)

8.00 (h)
16.01 (h)

8.00 (M)

Elapsed Time.

8.00 (h)
1.00 (d)

1.33 (d)
2.00 (d)

2.33 (d)

Intervals * 2

Intervals . 2

Intervals * 2

Cooling Times (s)

5.76401+04

16.0 (h)

AJBRF Soil Region. probid 02/17/03 12.00.00

Step . 1

Elapsed Time . 8.00 (h)
N/cm3 WATS/cm3 JOULI/cm3

otals. 7.34523+22 7.6279E-10 1.3198573+04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 1.00 (d)
N/cm3 WATS/cm3 JULE/cm3

otals. 7.34527+22 1.16141-10 1.3198573+04

Step . 2

Ilapsed Time . 1.33 (d)
N/cm3 WATT/cm3 JOULc/cm3

otals. 7.34521+22 8.4193Z-10 1.319837Z+04
Production of H . 0. appmwy.
Production of He * 0. appo/y.

Ilapsed Time s 2.00 (d)
N/cm3 WATT/cm3 JoJME/cm3

otals, 7.34525+22 1.535C6-10 1.3198573+04

G(MeV/g9s) Sq/cm3
1.17961+03 2.64481+03

G(MeV/g-s) Bq/cm3
2.32761+02 1.80472+02

G(NeV/g9s) Sq/cm3
1.3402Z+03 2.7608Z+03

G(CeV/g*8) Sq/cm3
3.09183+02 2.34193+02

Ci/cm3 ALI/Cm3
7.14813-08 2.88263-04

Ci/cm3 ALI/cm3
4.87751-09 8.66543-05

Ci/cm3 ALI/cm3
7.46171-08 3.37713-04

Ci/cm3 ALI/cm3
6.3293Z-09 1.09703-04

Step . 3
WHEY Soil Region, probid 02/17/03 12M00M00

AJBI3r at the Omaha Veterans Affairs Eospital.

Elapsed Time , 2.33 (d) Cooling Time 0.

Nuclide W/cm3 UATT/cm3 JWOL/cm3 G(NeV/g*s) *q/cm3

0 1C 4.5493Z+22
0 17 1.82413+19
0 18 9.1204X+19

Na 23 1.92733+21
Ha 24 3.40301+07 3.2761E-10 2.54951-05 6.93643+02 4.37283+

Ya 24.1 2.16291+01 5.75103-11 1.67621-12 1.34141+02 7.42073+
Mg 24 1.06;9$+21
Ng 25 1.3456E+20
Mg 26 1.4815+320

Ci/cm3 ALI/cm3 T/2

1.4981+01 (h) Ha 24
2.0203-02 (a) Ia 24.l

02 1.18181-08 1.87671-04
02 2.00561-08 1.33471-10
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Mg 27 3.09403+03 9.64083-13 7.8958E-10 1.29463+00 3.77783.00 1.0210E-10 7.1821Z-08 9.4613.00 (m) Mg 27
Al 27 4.7181321
Al 28 1.5628,E+S 3.8982E-10 7.562O0-08 5.5243E+02 8.05623.02 2.1774E-08 3.9491E-06 2.241E+00 (i) Al 28
Si 28 1.42473.22
Si 29 7.24663+20
Si 30 4.78983.20
Si 31 9.9155.E06 6.95163-11 9.4657E-07 2.52073-01 7.28203.02 1.9681E-08 1.16513-04 2.6223.00 (C) Si 31

K 39 9.67223.20
K 40 1.2135E+17 2.26493-13 1.3199E304 1.259O0-01 2.01233.00 5.62783-11 1.2934E-OS 1.2803.03(My) X 40
X 41 6.98023+19
K 42 4.7782E306 2.0409E-11 1.3116E-06 8.4752E+00 7.43483.01 2.0094E-09 3.19093-05 1.2373+01 (C) K 42

Ca 40 1.9087E+21
Ca 42 1.2739E319
Ca 43 2.6580.E18
Ca 44 4.1071Z+19
Ca 46 7.8755E.16
Ca 48 3.6818E318
Ca 49 1.59363+03 1.3655S-12 1.0305E-09 2.57213+00 2.1115E.00 5.7069E-ll 2.74583-07 8.7193.00 (m) Ca 49
Sc 49 1.0417E.04 2.7594B-13 1.36603-09 8.09283-04 2.1041E+00 5.68693-11 1.72473-07 5.7193+01 (C) Sc 49
Fe 54 8.20013.19
Fe 56 1.2861E.21
Fe 57 2.97172.19
Fe 58 3.9248E+18
here are 32 Nuclides.

Totals. 7.34523+22 8.67703-10 1.319857E.04 1.39293.03 2.79763.03 7.56113-08 3.53503-04
AJBRF Soil Region, probid 02/17/03 12.00.00

AJBRF at the Omaha Veterans Affairs Hospital.

Ilapsed Time 2.33 (d) Cooling Time 0.

COMPOSIlTON

EEESEST ATOMES/cm,3

0 4.029983.05
Re 1.913113+06

C 1.19931E+06
N 1.22884E+04
0 4.56020E+22
F 1.81967E+00

Na 1.92729B.21
Mg 1.34555.E21
Al 4.71809E+21
Si 1.545113.22

P 6.16893E+07
S 6.15391E-OS

C1 4.93044E+05
Ar 6.19797E.05
K 1.03715E+21

Ca 1.96889E+21
Sc 1.95776E+04
Ti 1.69970E+05

V 2.86387E-06
Cr 7.87836E-05
Mn -8.99387E+04
Fe 1.401733+21
Co 1.32834E.04

Production of 3 * 0. appm/y.

Production of Me * 0. appm/y.
AJlRt Soil Region, probid 02/17/03 12.00.00

AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Tiee 0.

Energy distribution of decay gamma-rays

Group g range MeV/cm3-s Photons/cm3-s
1 C 10 - 100 UeV) 6.69153-OS 1.2166Z-03
2 C 0.1 -- 0.2 MeV) 5.26433-03 3.-3963Z-02
3 C 0.2 -a 0.4 HeV) 8.1702Z-02 2.7234E-01
4 C 0.4 - 0.6 HeV) 3.4873Z+02 6.9746Z+02
S C 0.6 - 0.8 NeV) 1.7554Z-03 2.5076Z-03
6 C 0.8 -a 1.0 MeV) 2.3334Z+00 2.59261+00
7 C 1.0 -a1.22 HeV) 1.09173+00 9.8348Z-01
8 (1.22 -a1.44 ReV) 5.99143.02 4.50483+02
9 (1.44 -al.66 ReV) 2.17493.01 1.40323+01

10 C1.66 -a 2.0 NeV) 1.43303.03 7.8307Z+02
11 ( 2.0 -a 2.5 NeV) 7.1017Z-02 3.1563Z-02
12 C 2.5 -a 3.0 KeV) 1.20363+03 4.37683+02
13 ( 3.0 -a 4.0 ReV) 6.87773+00 1.9651Z+00
14 C 4.0 -a 5.0 HeV) 6.36923-01 1.4154Z-01
15 C S.0 -a 6.5 86eV) 0.0000Z+00 0.0000Z.00

18-Group amma source distribution (Photona/cm3's)
SCALS-ORNL 1S-Group gamna Library from 10 NeV to 10 XeV

0.00003+00 0.00003+00 0.00003+00 1.41543-01 1.96513.00 4.37683.02
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3.1563Z-02 7.83073+02 4.6451S302 9.83483-01 2.59263.00 2.50763-03

6.9746Z+02 1.36173-01 1.36173-01 3.39633-02 6.08313-04 6.0S31Z-04

aJR13 Soil Region, probid 02/17/03 12,00.00
AJBRI at the Omaha Veterans Affairs Hospital.

At Cooling Time # 16.01 (h)

Nuclide N/Ce3 ATrT/Cm3 JOULE/cm3 G(MeV/g9s) Sq/cm3 Ci/cm3 ALI/cm3

O 16 4.54933+22
O 17 1.82413.19
O 1i 9.12043+19

Na 23 1.9273Z+21
Na 24 1.6225E+07 1.5620Z-10 1.2156B-05 3.3072Z+02 2.08493+02 5.63493-09 8.9481-05 Na 24

Mg 24 1.0629Z+21
Mg 25 1.3456Z+20
Mg 26 1.4815Z+20
Al 27 4.7181Z+21
Si 28 1.42473+22
Si 29 7.24663+20
Si 30 4.7898Z+20
Si 31 1.43853+05 1.00852-12 1.37323-08 3.6569Z-03 1.05643+01 2.85523-10 1.6903Z-06 Si 31

K 39 9.6722Z+20
K 40 1.2135Z+17 2.26493-13 1.3199Z+04 1.25903-01 2.08233+00 5.62783-11 1.29343-05 K 40

1 41 6.9802Z+19
x42 1.94573+06 8.32353-12 5.34933-07 3.45653+00 3.03223+01 8.1952Z-10 1.30143-05 K 42

Ca 40 1.90873+21
Ca 42 1.27393+19
Ca 43 2.65803+18
Ca 44 4.10713+19
Ca 46 7.87553+16
Ca 48 3.6815Z+18
Fe 54 8.20013+19
Fe 56 1.28613+21
Fe 57 2.9717X+19
Fe S8 3.92487+18

16.0 (h) 1.6576C-10 1.3198573+04 3.34316+02 2.5146Z+02 6.7962z-09 1.17123-04

aJBF Soil Region. probid 02/17/03 12.00.00

AJBRZ at the Omaha Veterans Affairs Hospital.

At Cooling Time 16.01 (h)

Energy distribution of decay gaimma-rays

Group
1
2
3
4
S
6
7
a
9

10
11
12
13
14
is

*_range
10 -,100 oeV)

0.1 -, 0.2 Nev)
0.2 - 0.4 MeV)
0.4 - 0.6 MeV)
O.6 -> 0.8 MeV)
0.l - 1.0 Nev)
1.0 -a. 22 MeV)

(1.22 -1.44 MeV)
(1.44 - 1.66 MeV)
(1.66 - 2.0 MeV)
( 2.0 - 2.5 ev)
l 2.5 -> 3.0 Mev)
( 3.0 -. 4.0 MeV)
( 4.0 5.0 oeV)
( 5.0 -. 6.5 MWV)

MeV/em3-
6. 6850z-05
0.0000E.00
3.33213-02
2.12813-05
7. 15903-04
1.69183-02
6.50123-03
2.85363+02
9.06283+00
2 .5101Z-02
1 .5281z-02
5.7387Z+02
4 .19263-01
C.626,93-03
0.00003.00

Photons/cm3*s
1.21553-03
0.00003+00
1.11073-01
4.25623-OS
1.02273-03
1.87973-02
5.6570z-03
2.14553+02
5.2470Z+00
1.37163-02
6.7915Z-03
2.086839+02
1.19793-01
1.47263-03
o.0oooo+00

18-Group gamma source distribution (Photons/cm3-s)
SCAL3-ORNL 18-Group gamma Library from 10 MeV to 10 ICV

0.00003+00 o.ooo0Z+00 0.00003+00 1.47263-03 1.19793-01 2.08683+02

6.7915Z-03 1.3716Z-02 2.20403.02 2.85703-03 1.87973-02 1.02273-03

4.25623-05 5.85363-02 5.55363-02 0.00003+00 6.0773Z-04 6.07733-04

AJZRF Soil Region. probid 02/17/03 12.00.00
13SR3 at the Omaha Veterans Affairs Hospital.

At Cooling Time i 16.01 (h)

COMPOSITION

CLEKSZ ATOMES/cM3

a 4.02998Z+05
Me 1.913112+06
C 1.199313+06
N 1.228871+04
0 4.560203+22
F 2.183602+00

Na 1.927292+21
Mg 1.345553Z+21
A1 4.718093+21
Si 1.545119+22

P 7.146103+07
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S 9.94194E-OS
Cl 4.95883E.05
Ar 6.16956E305
K 1.03715E321

Ca 1.96t89E+21
Sc 1.47281E+04
Ti 1.82042E+OS

V 4.168tSE-06
Cr 7.74794E-0S
Mn -8.47915E+04
Fe 1.40173E#21
Co 1.95143E+04

Totals * 7.34518E322

AJBRF Soil Region, probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

Time D(Sv/h) Bq/g
zero 3.482E-04 1.076B+03
16.0 (h) .35 8 -05 9.6723.01

AJBRF Soil Region, prohid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

For a volume of l.00003E00(cm3) of Soil

AJBRF Soil (Side) Flux

Bg/c3 Ci/m3 ALI/ce3 WATT/Cm3 JOcLE/cm3
2.7983.03 7.561E-02 3.535E-04 8.6773-10 1.3198573+04
2.5153+02 6.796E-03 1.1713-04 1.658E-10 1.319857Z+04

AJBRF Soil (Side) Flux

Time Becquerel Sv/h ALI
zero 2.798Z+03 3.4823-04 3.535Z-04
16.0 (h) 2.515Z+02 8.358-05 1.171-04

AJBRF Soil Region, probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

Time Sq/Kg 1l/Kg Ci/Kg
zero 1.0763.06 3.337E-10 2.90OZ-05
16.0 (h) 9.6723+04 6.375E-11 2.6143-06

AJBRF Soil Region, probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

Time Bq/g Sv/h U/g
zero 1.076Z.03 3.4823-04 3.337Z-10
16.0 (h) 9.6723.01 8.3583-05 6.3753-11

watt
8.6773-10
1.658s-10

AJURF Soil (Side) Flux

HCV/g-r
1.3933,03
3.343Z302

AJBRF Soil (Side) Flux

Cl Index
1. 7513+03
2.716Z302

Step 1 . Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 . Activation of

2.880003.04(s),
5.764003+04(8),

2.88000E.04(a),
5.764003+04(8),

2.880003.04(m).
5.76400Z+04(s),

2.88000Z.04(s).

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.

8.00
16.01

8.00

16.01

8.00

16.01

8.00

(h)
(h)

(hi
(hi

(hi
(h)

(h)

Elapsed Time.

8.00 (h)
1.00 (d)

1.33 (d)
2.00 (d)

2.33 (d)
3.00 (d)

3.33 (d)

Intervals , 2

Intervals . 2

Intervals . 2

Intervals . 2

Cooling Time (e) *

5.7640E+04

16.0 (hi

AJBRF Soil Region, probid 02/17/03 12.00.00

Step * 1

elapsed Time * 8.00 (hi
H/on3 1ATS/cs3 JOULE/cm3 G(aeV/g'si Bq/au3

otalst 7.3452R+22 7.62793-10 1.3198573+04 1.1796Z+03 2.6448Z+03
Production of H O 0. appm/y.
Production of He O -. appm/y.

Elapsed Time s 1.00 (d)
H/Co3 WATI/cn3 JOL3/Cm3 G(MeV/g*s) Bq/co3

otalst 7.34523+22 1.1614Z-10 1.319857Z+04 2.3276Z+02 1.8047Z+02

Step * 2

l1apaed Time 1.33 (d)
V/cm3 IWATT/c3 TOULZ/cm3 G(XeV/rs) Zq/cm3

otals. 7.34523.22 8.41952-10 1.3198573.04 1.3402Z303 2.76085+03
Production of H O. appm/y.
Production of Be O 0. appm/y.

Zlapsed Time . 2.00 (d)

Ci/cM3 ALI/CM3
7.14813-08 2.8826E-04

Ci/CM3 ALI/cm3
4.87753-09 8.6654Z-05

Ci/cM3 ALI/an3
7.4617Z-08 3.37713-04
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N/cm3 WATT/cm3 JOUL/cm3 G(MeV/gxs) Bq/cm3 Ci/cd3 ALI/cm3
otals. 7.3452Z+22 1.5356Z-10 1.319857E+04 3.0918E+02 2.34191-02 6.3293E-09 1.09701-04

step * 3

Elapsed Time * 2.33 (d)
N/cm3 WATT/Cm3 JOULE/cm3 GC(MeV/g^i) Bq/cm3 Ci/cm3 ALI/cm3

otalso 7.34521+22 8.67701-10 1.3198573+04 1.3929Z+03 2.7976Z+03 7.56111-08 3.5350S-04
Production of 8 * 0. appm/y.
Production of He i O. appm/y.

Elapsed Time * 3.00 (d)
N/dl3 WATT/cm3 JOUL/acm3 O(MeV/g's) Bq/cm3 Ci/em3 ALI/cm3

otals: 7.34523+22 1.6576Z-10 1.319857Z+04 3.34313.02 2.51461.02 6.79622-09 1.17121-04

Step: 4
AJBRF Soil Region. probid 02/17/03 12.00.00

AJgPF at the Omaha Veterans Affairs Hospital.

Elapsed Time t 3.33 (d) Cooling Time 0.

Nuclide N/cO3 WATT/cm3 JOUL3/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

O 16 4.5493E+22
0 17 1.82411+19
o 1L 9.1204E+19

Na 23 1.9273E+21
Na 24 3.4875E-07 3.3575Z-10 2.6129F-05 7.1086Z+02 4.4814Z+02 1.21121-08 1.9234Z-04
Na 24ml 2.1629Z-01 5.75101-11 1.6762Z-12 1.3414Z+02 7.4207Z+02 2.00561-08 1.3347Z-10
Mg 24 1.06291+21
Mg 25 1.3456E+20
Mg 26 1.4815E+20
Mg 27 3.09401+03 9.6408Z-13 7.89581-10 1.2946C+00 3.77781+00 1.0210E-10 7.1821Z-08
Al 27 4.71811+21
Al 28 1.S628Z+OS 3.8982Z-10 7.5620E-08 5.5243Z+02 8.05621+02 2.1774E-08 3.94913-06
Si 28 1.42471+22
Si 29 7.2466E+20
Si 30 4.7898E+20
Si 31 9.91551+06 6.95163-11 9.46573-07 2.5207Z-01 7.2820Z+02 1.9681E-08 1.16Sl-04

K 39 9.6722Z120
K 40 1.2135E+17 2.2649Z-13 1.3199E+04 1.2590Z-01 2.0823g+00 5.6278Z-11 1.29343-05
K 41 6.98021+19
K 42 4.841BZO06 2.0680Z-11 1.32913-06 6.58801+00 7.53381.01 2.03621-09 3.2334E-05

Ca 40 1.90871+21
Ca 42 1.2739E+19
Ca 43 2.65801+18
Ca 44 4.10712+19
Ca 46 7.8755E+16
Ca 48 3.6818E+18
Ca 49 1.59361+03 1.36551-12 1.03051-09 2.57211+00 2.11151+00 5.70693-11 2.74581-07
Sc 49 1.04173+04 2.7594Z-13 1.36601-09 8.09283-04 2.10411+00 5.6869E-11 1.7247Z-07
Fe 54 8.20011+19
Fe 56 1.28613+21
Fe 57 2.9717Z+19
Fe 58 3.9248E+18
here are 32 Nuclides.

T/2

1.4983+01 (h) Na 24
2.020Z-02 (s) Na 24ml

9.461E+00 (m) Mg 27

2.2411+00 (m) Al 28

2.6221+00 (h) Si 31

1.280E+03(My) K 40

1.2371+01 (h) K 42

8.7191+00 Cm) Ca 49
5.7191.01 (m) Sc 49

Totals: 7.34521+22 8.76111-10 1.3198571+04 1.41032.03 2.8094Z303 7.5931Z-08 3.58581-04
AJBRF Soil Region, probid 02/17/03 12:00:00

AJBRF at the Omaha Veterans Affairs Kospital.

Elapsed Time : 3.33 (d) Cooling Time 0.

COMPOSITION .

ELEMENT ATOHES/cm3

N 5.373301+05
ne 2.550821+06

C 1.599071+06
N 1.638481+04
0 4.560201+22
F 2.54753Z+00

Na 1.92729Z+21
M4g 1.34555S+21
Al 4.718091+21
Si 1.545111+22
P 8.55576Z+07
S 1.19924Z-04

Cl 6.602042+05
Ar 8.235823+05

K 1.037153+21
Ca 1.968891+21
SC 2.81529Z+04
Ti 2.307081+05

V S.106141-06
Cr 1.037571-04
Mn -1.147741+05
Fe 1.401733+21
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Co 2.38923E+04

Production of H . 0. appm/y.

Production of He . 0. appm/y.
AJBRF Soil Region. probid 02/17/03 12o00.00

AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time 0.

Bnergy distribution of decay gamna-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
is

Brange
I 10 -, 100 KeV)

0.1 - 2 0. MeV)
0. °- 0.4 MeV)
0.4 - 0.6 KeV)
0.6 - 0.8 MeV)
O.8 *. 1.0 MeV)
(1. -. 1.22 Mev)

(1.22 -. 1.44 Mev)
(1.44 -*1.66 NeV)
(1.66 - 2.0 ReV)

2.0 -> 2.5 Rev)
2.5 3 .0 30eV)
3.0 -3 4.0 MeV)
4.0 -S.0 eV)
5.0 - 6.5 MNev

ReV/cec3-s
6.6918E-05
5.2643E-03
8.27903-02
3.4873Z+02
1.7787E-03
2.3339E300
1.0919E+00
6.1400E+02
2.2034E+01
1.4330E+03
7.lSlS-02
1.23353+03
6.899SE+00
6.37263-01
0 .0000E+00

Photons/cm3 a
1.21673-03
3.39633-02
2.75973-01
6.9746Z+02
2.54103-03
2.S9332+00
9.8367E-01
4.61663+02
1.42163+01
7.83073+02
3.1785B-02
4.4855Z+02
1.97133+00
1.41613-01
0.00003+00

18-Group gamma source distribution (Photons/cm3as)
SCaL3-O3RNL 18-Group ganua Library from 10 ReV to 10 YeV

0.00003+00 0.00003+00 O.OOOO+00 1.41613-01 1.9713B+00 4.4855Z+02
3.1785Z-02 7.83073+02 4.75873+02 9.83673-01 2.59333+00 2.54103-03
6.97463+02 1.37983-01 1.37983-01 3.39633-02 6.0834B-04 6.08343-04

AJRRF Soil Region, probid 02/17/03 12.00.00
AJBP1 at the Omaha Veterans Affairs Iospital.

At Cooling Tire . 16.01 (hi

Nuclide N/c.3 WATT/cei JOULE/cm3 G(NeV/g-9) Sq/cM3 Ci/cn3 ALI/cc3

0 16
0 17
O 18

Na 23
Na 24
Mg 24
Mg 25
Mg 26
Al 27
Si 28
Si 29
Si 30
Si 31

X 39
r 40
X 41
3 42

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Fe 54
Fe 56
Fe 57
Fe 58

16.0

4.5493E+22
1.8241E+19
9.1204E+19
1.9273B+21
1.66283.07 1.6008B-10 1.24583-05
1.0629E+21
1.3456E+20
1.4815E+20
4.7181E+21
1.4247E+22
7.2466E+20
4.7898B+20
1.43853+05 1.0085X-12 1.37323-08
9.67222+20
1.21353+17 2.26493-13 1.31993+04
6.98023+19
1.97473+06 8.43433-12 5.42053-07
1.90873+21
1.2739E+19
2.6580E+18
4.1071E+19
7.8755E+16
3.6818Z+18
8.20013+19
1.2861E+21
2.97173+19
3.9248Z+18
(hi 1.6975B-10 1.3198573+04

3.3894B+02 2.1367E+02 5.77493-09 9.17043-OS Na 24

3.65693-03 1.05643+01 2.85523-10 1.69033-06 Si 31

1.25903-01 2.0823E+00 5.62783-11 1.29343-05

3.5025B+00 3.0726E+01 8.30438-10 1.3187B-05

K 40

X 42

3.4257B+02 2.57042+02 6.94713-09 1.1951B-04

AJRP Soil Region, probid 02/17/03 12.00.00
AJBRr at the Omaha Veterans Affairs Hospital.

At Cooling Time . 16.01 (hi

Energy distribution of decay ganma-rays

Group
1
2
3
4
S
6

7

9
10
11

B range
( 10 - 100 KeVW
I 0.1 -0 0.2 MeV)

0.2 - 0.4 Mcv)
0.4 -3 0.6 leV)

C 0.6 -a 0.8 ReV)
0.8 -a 1.0 MeV)
1.0 -. 1.22 MeV)

(1.22 -a1.44 ReV)
(1.44 -al.C66 KeV)
(1.66 -a 2.0 KeV)
( 2.0 -a 2.5 eV)

ReV/cu3*a
6 .68511-OS
0 .00003+00
3.3765Z-02
2.12S11-05
7.2543B-04
1.71663-02
6.5878Z-03
2.92442+02
9.179100
2 .54353-02
1.5484B-02

Photons/am3-s
1.21553-03
O .0000Z+00
1.1255Z-01
4.2562Z-05
1.0363Z-03
1.9073Z-02
5. 9349B-03
2.1988.+02
5.9220Z+00
1.38993-02
6 . 8819B-03
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12 ( 2.5 -, 3.0 MeV) 5.88133+02 2.13863.02
13 ( 3.0 -> 4.0 NeV) 4.2968E-01 1.2277E-01
14 C 4.0 -. 5.0 MeV) 6.7915Z-03 1.5092Z-03
15 C 5.0 -> 6.5 4eV) o.oooo0+00 o.oooo0000

18-Group ganea source distribution (Phot=n/c03^s)
SCALE-ORNL 1S-Group ganma Library from 10 MeV to 10 ReV

0.00003.00 0.00003+00 0.00003+00 1.50923-03 1.2277E-01 2.13863.02
6.8819Z-03 1.38993-02 2.2580Z+02 5.9349Z-03 1.90733-02 1.0363Z-03
4.25623-05 5.62753-02 5.62753-02 0.00003+00 6.0774Z-04 6.0774Z-04

AJBRF Soil Region, probid 02/17/03 12.00.00
AJBRr at the Omaha Veterans Affairs Hospital.

At Cooling Time . 16.01 (h)

COMPOSITION

ELEMENT ATOMES/CM3

i 5.373301.05
le 2.55082E+06

C 1.599073+06
N 1.63852E+04
0 4.56020E.22
F 2.911471.00

Na 1.92729E.21
Mg 1.34555E+21
Al 4.71809E+21
Si 1.545113+22

P 9.532933+07
S 1.70431E-04

Cl 6.639533+05
Ar 8.19830E+05

K 1.03715E+21
Ca 1.968892+21
Sc 2.5l0763.04
Ti 2.428163.05

V 6.82373E-06
Cr 1.020401-04
Mn -1.07913E+05
Fe 1.401731+21
Co 3.21362E+04

Totals. 7.34518E+22

_ AJBRF soil Region, probid 02/17/03 12.00.00
AJ8RF at the Omaha Veteran. Affairs Hospital.

Time DCSV/h) Wq/S
zero 3.526E-04 1.0813.03
16.0 Wh) 8.564E-05 9.8863+01

AJRRF Soil Region, probid 02/17/03 12.00,00
AJ8RF at the Omaha Veterans Affairs Hospital.

For a volume of 1.00009+001cm3) of Soil

Time Becquerel Sv/h ALI
*ero 2.809Z+03 3.526E-04 3.5863
16.0 Ch) 2.5703.02 8.564E-OS 1.195E

AJBR3 Soil Region, probid 02/17/03 12,00,00 -
AJ2RF at the Omaha Veterans Affairs Hospital.

Time Bq/Kg 3W/Kg Ci/Ig
*ero 1.0813.06 3.3703-10 2.920Z
16.0 (h) 9.56Z+04 6.529E-11 2.672S-

AJBRF Soil Region, probid 02/17/03 12 00.00
AJBRF at the Omaha Veterans Affairs Hospital.

Time Sq/g 6v/h W/g
zero 1.0813+03 3.5263-04 3.370S-
16.0 h) 9.8863+01 0.564E-05 6.529E-

AJBRF Soil (Side) Flux

3q/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOUL=/cm3
2.8093.03 7.5933-02 3.586S-04 8.7615-10 1.3198573.04
2.5703.02 6.9473-03 1.195E-04 1.698E-10 1.319857E+04

AJBR2 Soil (Side) Flux

watt
8.7613-10
1.6983-10

AJB2F Soil (Side) Flux

94eV/g*s
1.4103+03
3.426Z+02

AJERF Soil (Side) Flux

Cl AdeX
-10 1.765Z.03
*-l 2.783Z+02

Step 1 , Activation of
Cold Pause of

Stop 2 * Activation of
cold Pause of

Stop 3 s ACtivation of
Cold Pause of

3.880003.04(s5) i.e.
S.7400Z.04(s), i.e.

2.880003.04(s), I.e.
5.76400Z+04(s), i.e.

2.88000Z+04(a), i.e.
5.764003.04(s), i.e.

8.00 Wh)
16.01 (hW

8.00 (h)
16.01 (hC

8.00 (h)
16.01 (h)

Slapsed Time.

8.00 (hi
1.00 (d)

1.33 (d)
2.00 (d)

2.33 (d)
3.00 (d)

Intervals a 2

Intervals . 2

Intervals * 2
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Step 4 . Activation of 2.88000E+04(a), i.e.
Cold Pause of 5.76400E+04(s), i.e.

Step S . Activation of 2.880003+04(s). i.e.

6.00 (h)
16.01 (h)

8.00 (h)

3.33 Cd)
4.00 (d)

4.34 Cd)

Intervals 2 2

Intervals * 2

Cooling Times (a) -

2.3040E+0S

2.7 (d)

AMBRF Soil Region, probid 02/17/03 12.00.00

Step* 1

Elapsed Time s 8.00 (h)
N/cm3 WATT/cm3 JOULE/cm3 G(0eV/g-s) Bq/c3

otala. 7.3452E.22 7.6279B-10 1.3198573+04 1.1796E+03 2.6448U+03
Production of H . O. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 1.00 Cd)
N/cm3 WATr/Cm3 JOUIE/cm3 G(MeV/gs) Bq/cm3

otals. 7.3452E+22 1.1614Z-10 1.3198573+04 2.3276R+02 1.80473+02

Step. 2

Elapsed Time * 1.33 4d)
N/C03 WATS/Cm3 JEULE/cm3 G(MeV/g-s) Bq/cm3

otala, 7.34523+22 8.41953-10 1.319857X+04 1.34023+03 2.76083+03
Production of H 0. appm/y.
Production of He * O. appm/y.

Elapsed Time . 2.00 Cd)
N/cm3 KATT/Ca3 JOWL/cm3 0(KeV/g-s) Sq/cW3

otals. 7.34523+22 1.5356E-10 1.319857E+04 3.09183+02 2.3419E+02

Step . 3

Elapsed Time * 2.33 Cd)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Sq/cm3

otals. 7.34523+22 8.67703-10 1.3198573+04 1.3929E+03 2.79763+03
Production of H * O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 3.00 (d)
Y/cm3 WATT/C-3 JOULE/Cm3 G(HCV/ga) q/cm3

otals. 7.34523.22 1.65763-10 1.3198573+04 3.34313+02 2.51463+02

Step . 4

Elapsed Time . 3.33 Id)
N/cm3 WATr/c-3 JUL3/cmi3 G(Hev/g*s) Ba/ce3

otals. 7.34523+22 8.76113-10 1.319857E+04 1.41033+03 2.80943+03
Production of H . O appm/y.
Production of He * O. appm/y.

Elapsed Time . 4.00 Cd)
X/cm3 KATT/Co3 JOUL3/cm3 G(MeV/g-s) Sq/cs3

otals. 7.34521+22 1.69753-10 1.319857Z.04 3.4257Z+02 2.57042+02

Ci/cm3 ALI/cm3
7.14813-08 2.88263-04

Ci/cM3 ALI/co3
4.87753-09 8.66543-05

Ci/cm3 ALI/CM3
7.46173-08 3.3771E-04

Ci/cm3 ALI/cM3
6.3293Z-09 1.09703-04

Ci/cm3 ALI/cM3
7.56113-08 3.53503-04

Ci/cm3 ALI/cm3
6.7962E-09 1.1712E-04

Ci/cm3 ALI/CM3
7.59313-08 3.58583-04

Ci/cm3 ALI/cm3
6.94713-09 1.19513-04

-Step * 5
AJSRF Soil Region. probid 02/17/03 12.00.00

AJ3RF at the Omaha Veterans Affairs Hospital.

Elapsed Time . 4.34 Cd) Cooling Time 0.

Nuclide H/cm3 ItATT/Cm3 JOULE/cm3 G(KeV/g-a) Sq/ca3 Ci/cm3 ALI/cm3

0 16 4.5493E+22
0 17 1.8241E+19
0 18 9.1204E+19

Na 23 1.92732+21
Ua 24 3.5153E+07 3.38433-10 2.6337E-05 7.1654E+02 4.51723+02 1.22093-08 1.93873-04
Ka 24.1 2.16293.01 5.75103-11 1.67623-12 1.34143+02 7.42073+02 2.0056Z-08 1.3347Z-10
Mg 24 1.06293+21
Mg 25 1.34363Z20
Kg 26 1.48153+20
Mg 27 3.0940Z+03 9.64083-13 7.89583-10 1.29463+00 3.77783+00 1.0210Z-10 7.18213-08
Al 27 4.71813+21
Al 28 1.56283Z+05 3.8982Z-10 7.56203-08 5.52433+02 8.05623+02 2.17743-08 3.94913-06
Si 28 1.4247Z+22
Si 29 7.24663.20
Si 30 4.78983+20
Si 31 9.9155Z+06 6.95163-11 9.4657Z-07 2.52073-01 7.28203+02 1.96813-08 1.16513-04
3 39 9.67223+20

1 40 1.2135X+17 2.26493-13 1.3199Z+04 1.25903-01 2.08233+00 S.6278Z-11 1.29343-OS
1 41 6.9802Z+19

T/2

1.498E+01 (h) Na 24
2.020E-02 (s) Na 24m1

9.461Z+00 (i) Kg 27

2.241Z+00 (a) Al 28

2.622E+00 Cb) Si 31

1.280R+03(1y) 1 40
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X 42
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ca 49
Sc 49

.We 54
Fe 56
Fe 57
Fe 5a
here are

4.85833+06 2.0751Z-11 1.3336Z-06 3.61743+00
1.9087E+21
1.2739E+19
2.6580E+18
4.1071E+19
7.8755E+16
3.6818E+18
1.59363+03 1.36553-12 1.03051-09 2.3721Z+00
1.04171+04 2.7594Z-13 1.36603-09 8.0923Z-04
3.2001Z+19
1.28611+21
2.9717E+19
3.9248Z+18
32 Nuclides.

7.5596E+01 2.0431E-09 3.24451-05 1.2371+01 (h) X 42

2.1115E+00 5.7069E-11 2.7458E-07 8.7193.00 (m) Ca 49
2.1041Z+00 5.6869E-11 1.7247E-07 5.719E+01 (C) Sc 49

2.8133Z+03 7.6035E-0 3.6023E-04Totalas 7.342Z+122 8.7886Z-10 1.319857S+04 1.4160Z+03
AJBRF Soil Region, probid 02/17/03 12.00.00

AXw at the Omaha Veterans Affairs Hospital.

Elapsed Time i 4.34 (d) Cooling Time 0.

COMPOSITION a

EiEL1Nr AOmRs/cmu3

H
He

C
N
0
F

Na
Mg
Al
Si

P
S

C1
Ar

Ca
Sc
Ti
V

Cr
Mn
Fe
Co

6.71663E+05
3.188521+06
1. 99884E+06
2.04814E+04
4.56020E+22
3.27540E+00
1.92729s+21
1.34555E+21
4.71809E+21
1.54511E+22
1.09426E+08
1.97244E-04
8.287243+05
1. 02601Z+06
1.03715E+21
1.96889E+21
3.94291E+04
2.91SOlE+OS
7.96580E-06
1.28113E-04

-1.37040E+OS
1.40173E+21
3.75122E+04

Production of I . o. appm/y.

Production of He O 0. appm/y-
AJ2R7 Soil Region. probid 02/17/03 12s00.00

AJB£3 at the Omaha Veterans Affairs Nospital.

At Cooling Time 0.

Energy distribution of decay gama-rays

Group
1
2
3
4
S
£

7
a
.9

10
11
12
13
14
15

j rage
10 -s 100 KeV)

C 0.1 -1 0.2 MeV)
C 0.2 - 0.4 NeV)
C 0.4 -a 0.6 nev)
C 0.6 -a 0.8 ReV)
C 0.8 -a 1.0 eYe)
C1.0 -a-1.22 HeV)
C1.22 -::.44 MeV)
C1.44 ->1.66 HeV)
(1.66 - .0 ReV)
C 2.0 -2 3.5 IeV)
C 2.5 -a 3.0 IeV)

3.0 -a 4.0 leV)

C 5.0 -* 6.5 KeV)

ReV/cm3-
6.6919E-OS
5.26433-03
8 .30732-02
3.48731+02
1.78488-03
2 .33418+00
1.09191+00
6 .1890Z+02
2.2109E+01
1.43301+03
7.16453-02
1.2433Z+03
6. 9067Z+00
4.37389-01

0.00008+00

Photons/cm35s
1.2167Z-03
3 .39638-02
2.7691Z-01
6.9746Z+02
2.5497Z-03
2.59341+00
3.83721-01

4.65343.02
1.42641+01
7 .3071+02
3.1842Z-02
4. 52131+02
1. 9733Z+00
1.4164Z-01
0.0000+00

18-Group gama source distribution (fPotonu/cm3*s)
SCRZ-0mNL lS-Group gamma Library from 10 NeV to 10 YeV

0.00001.00 0.00001+00 0.0000Z00 1.4164Z-01 1.97338+00 4.5213Z+02
3.18428-02 7.83078+02 4.7960X+02 3.83728-01 2.59341+00 2.5497Z-03
6.9746Z+02 1.3845Z-01 1.3845Z-01 3.39631-02 6.0835Z-04 6.08353-04

a£321 Soil legion. probid 82/17/03 12.00.00
A£s31 at the Omaha Veterans Affairs lospital.

At Cooling Time i 2.67 (d)

Nuclide Y/cm3 Nucide X/0a3 ATT/cza3 J7OULI/cm3 GCKeY/g-s) Xq/Cme3Cic L/eCi/c a3 ALI/cm3
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0 16 4.S4931+22
o 17 1.8241E+19
01 9.1204E+I9 i

Na 23 19273E+21
Na 24 1.82043+06 1.7526B-11 1.3639E-06 3.7107E+01 2.3393E+01 6.3223E-10 1.00403-05 Na 24
Mg 24 1.0629E+21
Mg 25 1.3456Z+20
Kg 26 1.4815E+20
A1 27 4.7181E+21
Si 28 1.4247E+22
Si 29 7.2466E+20
Si 30 4.78983E20
K 39 9.6722E.20
K 40 1.21352+17 2.2649E-13 1.3199E+04 1.2590E-01 2.08233+00 5.62780-11 1.29343-05 X 40
K 41 6.9802E+19
X 42 1.3475E+05 5.7555E-13 3.6989E-08 2.3901E-01 2.0967E+00 5.66689-11 8.99883-07 K 42

Ca 40 1.90873+21
Ca 42 1.2739E+19
Ca 43 2.6580E+18
Ca 44 4.1071E+19
Ca 46 7.8755E+16
Ca 48 3.68183E+18
Fe 54 8.2001E+19
Fe 56 1.2861E+21
Fe 57 2.9717E+19
Fe SS 3.9248E+18

_ 2.7 (d) 1.83285-11 1.3198573+04 3.74713+01 2.75723+01 7.4518-10 2.3873E-05

AJBRF Soil Region. probid 02/17/03 12.00.00
AJSRF at the Omaha Veterans Affairs Hospital.

At Cooling Tie . 2.67 (d)

Energy distribution of decay gamma-rays

Group J range NeV/cm3*s Photona/cm3-s
1 C 10 -> 100 KeV) 6.6798E-05 1.21453-03
2 ( 0.1 -, 0.2 Mev) 0.00003.00 0.000o0o00
3 C 0.2 -. 0.4 IeV) 2.30413-03 7.6804X-03
4 C 0.4 -> 0.6 HeV) 2.12813-05 4.25623-05
-5 0.6 -0 0.8 IeV) 4.95033-05 7.07199-OS
6 C 0.8 -. 1.0 Nev) 1.25493-03 1.3944Z-03
7 C 1.0 -. 1.22 MeV) 4.49553-04 4.0500Z-04
8 (1.22 -. 1.44 KeV) 3.20163+01 2.40723+01
9 (1.44 -. 1.66 MeV) 9.2965Z-01 S.99773-01

10 (1.66 -. 2.0 HeV) 1.7357S-03 9.45453-04
11 C 2.0 -. 2.5 KeV) 1.0566E-03 4.69623-04
12 C 2.5 -a 3.0 IeV) 6.4388Z+01 2.3414E+01
13 C 3.0 -. 4.0 MeV) 4.70412-02 1.34403-02
14 C 4.0 -S MeV) 7.4353E-04 1.6523B-04
15 S.0 -. 6.5 Nev) 0.00003+00 0.00003,00

l-Group gammia source distribution (Photons/cm3-s)
SCA2L-ORNL 18-Group gamma Library from 10 MeV to 10 3eV

0.00003+00 o.ooo00+00 0.OOO+300 1.65231-04 1.34403-02 2.34143+01
4.69623-04 9.4845S-04 2.46723+01 4.05003-04 1.3944Z-03 7.07193-05
4.25623-OS 3.84023-03 3.8402Z-03 0.00003+00 6.07253-04 6.0725S-04

AJSRF Soil Region. probid 02/17/03 12.00.00
AJBRF at the Oaha Veterans Affairs Hospital.

At Cooling Time s 2.67 Cd)

COMPOSSTSON

ELEMENT ATOMES/cm3

E 6.71663E+05
Ee 3.18852E+06

C 1.99884+06
N 2.048313+04
0 4.560203+22
F 3.639343+00

Na 1.92729B+21
Mg 1.345551+21
Al 4.71809Z+21
Si 1.54511E+22

P 1.193413+08
S 4.496043-04

C1 8.46924+.05
Ar 1.00779E+06
K 1.03715Z+21

Ca 1.968893+21
SC 6.51742Z+04
Ti 3.04173+05'
V 1.623511-05

Cr 1.198441-04
Ka -1.027979+05
Fe 1.401733+21
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Co 7.775843+04
Totals, 7.345181.22

AJBRF Soil Region. probid 02/17/03. 12200,00
AJBRt at the Omaha Veterans Affairs Noepital.

Time D(Sv/h) Sq/g
rero 3.540Z-04 1.0223+03
2.7 (d) 9.36CB-06 1.0601+.0

AJBR Soil Region, probid 02/17/03 12.00,00
AJBRt at the Omaha Veterans Affairs Hospital.

,For a volume of 1.0000+00(acm3) of Soil

Time Becquerel Sv/h ALI
zero 2.8133.03 3.540B-04 3.6C
2.7 (4) 2.7572+01 9.3632-06 2.33

AJBRF Soil Region, probid 02/17/03 12300.00
AJBR. at the Omaha Veterans Affairs Hospital.

Time Sq/Kg ZfW/Kg Ci/
zero 1.0522.06 3.3B08-10 2.92
2.7 (d) 1.0602+04 7.0493-12 2.86

AJBRr Soil Region, probid 02/17/03 12.00.00
AJWR1 at the Omaha Veterans Affairs Kospital.

Time Bq/g Sv/h NA
zero 1.:022+03 3.5403-04 3.38
2.7 (d) 1 .060 01 9.368B-06 7.04

AJBRF Soil (Side) Flux

Sq/cm3 Ci/r3 ALI/cm3 1AT7/cm3 JOULE/cM3
2.5133.03 7.603Z-02 3.6023-04 5.7892-10 1.3198573,04
2.7572+01 7.452B-04 2.3B7t-05 l.U33t-11 1.3195572,04

AJBMt Soil (Side) Flux

12Z-04
173-05

Watt
8.7892-10
1.8332-11

AJBRF Soil (Side) Flux

Kg
42-05
60-07

Rev/Vs
1. 416Z+03
3.7472+01

AJBRF Soil (Side) Flux

/ Cl Index
02-10 1.770S+03
9Z-12 3.0532.01

The Library *FENDL/D-2 Decay&IC1P72 Nazard Data * Clearance 2000

we hope that all was O.K.!

A
aA

A A
AIL

A A NALYSIS OF

N N
NN N

NNN
N US
N N SIMRON:

I IDUCED

17117
T
T

T R2NSKtLMATIONSS &

A
AA

A A
AAM
A A CeTVATION

DDD
D D
D D
D O
D D
D D
DDD UEMILA
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ANITA-2000 INPUT FILE

ooilinv
moilcir

C 6KYAJBRF Soil Region, probid 02/17/03 12.00.00
AJZRF at the Omaha Veterans Affairs Hospital.
2.C0 1.0000-12 1.0 Soil

0 46.6000
Si 27.7200
Al 5.300
Fe 5.0000
Mg 2.0900
Ca 5.0400
Na 2.8300
x 2.5900

1 4
9.32074+070 0
1.00000+001 .00000,031.00000,061.0000009
0

-1

ANITA-2000 OUTPUT FILE

A
AA

A a
AAPAA
A a NALYSIS OF

N N
NUN
N N N

N N ZUTRON

I
I
I
I
I NDUCED

Tsm

T
S

S RANSMUTATIONS &

A
AA

A A
AAAAA
A A CSIVASSON

DDD
DD
D D

DOD
D D
ODD UZMILA

A Authorss
a Dan Gabriel Cepraga -NzA Bologna Italy
* Gilio Cambi - Bologna University Italy
* Kanuela Vrisoni ATNENA S.a.S. ologna Staly a
* Gian Carlo Panini - DA Bologna Italy
* (ANUSA-2000 to based on the ANSSA code by C. Ponti-
* and S.Ctranaccia - C1C JJRU ZSpra. 1989)

* .......... *. .... a a a... *... a a e at * * t * * t a * -

Ta Library *DNIDL/D-2 DecayICRP72 Kazard Data * Clearance 2000
contains 1340 Nuclides.

Gaffa Data were uplied for 1390 Nuclides.
AJSRF Soil Region. probid 02/17/03 12:00.00

A1.23 at the Omaha Veterans Affairs Hospital.

The Library Activation library
containal2392 Reactions.



Attachment F: ANITA Output for Soil Based on Long Term Activation
Page 2 of 9

at 175 Groups.

Set of Fluxes 6 . AJ>RF Soil (Side) Flux

Fluxes
O . 00000Z+00
0.000003+00
O. 00000+00
O.000003+00
O.00000Z+00
0.000003+00
O.00000Z+00
0.000003+00
0.000003+00
0.00000Z+00
.0.000003+00
O.OOOOOZ+00
0.000003+00
2.785703+05
2.78570E+05
2.785703+05
2.785703+05
2.78570.S05
2 .785703+05
2 .785703+05
2.78570E+05
2.785703+05
2.78570E+05
2.785703+05
2.78570Z+05
2.785703+05
2.78570+OS
2.78570Z+05
1.181603+05
1.181603+05

0. 000003+00
0.00000+00
0. 000003+00
0.000003+00
0.00000+00
0.000003+00
0.00000+00
0.000003+00
0. 000003+00
0.00000+00
0. 000003+00
0.000003+00
0. 000003+00
2.785703+oS
2.785703+05
2.78S709+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.78570X+05
2.785703+05
2.78570S+05
2.785703+05
2.785703+05
2.785703+05
2.7S570E+OS
2.785703+05
1.181603+05

0. 00000+00
O.OOOOOE+00
0. 00000+00
O.OOOOOE+00
0.000003+00
O.OOOOOE+00
O.OOOOOE+00
0.000003+00
O. OOOOOE+00
0 .00000+00
0.00000E+00
0.00000+00
0.00000+00
2 .78570E+05
2.78570E+05
2.78570E+OS
2.78570E+05
2.785703+05
2. 785703+05
2. 785703+05
2 .785703+05
2.785703+05
2. 785703+05
2.785703+05
2.78570E+05
2.78570E+05
2 .78570E+OS
2.78570E+05
1.18160E+OS

0.000008+00
0.00000+00
o.ooooo0+00
0. 000003+00
0.000008+00
0. 000003+00
0.00000o+00
0.000003+00o
0. 000003+00
0.000003+00
0. 000003+00
0.00000o+00
2.78570E+0S
2.78570B+05
2.785703+05
2.78570+305
2.785703+05
2.78570E+05
2.78570+.05
2.78570+OS
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.78570%+05
2.785703+05
2.7SS70E+OS
2.785703+05
1.181603+05

0. 00000+00
O. OOOOOE+00
O. OOOOOE+00
0.000003+00
0. 000003+00
O. 000003+00
0. 000003+00
O.000003+00
O.OOOOOE+00
O.OOOOOE+00
O. 000003+00
o.OOOOO+00
2.785703+05
2.785703+05
2.785703+05
2 .78570E+05
2.785703+05
2.78570E+05
2.785703+05
2.78570Z+05
2.78570X+05
2.785703+05
2.78570Z+05
2.78570E+O0
2.785703+05
2.78S703+05
2.78570E+OS
1.181603+05
1.181603.05

0.00000+00
0.000003+00
0.000003+00
0. 00000+00
0.00000+00
0.000008+00
0.00000+00
0.000003+00
0. 00000+00
O. OOOOO+00
0.00000+00
O.OOOOO+00
2.785703+05
2.785703+OS
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.785703+0S
2.785703+05
2.785703+0S
2.785703+05
2.785703+05
2.78570E+OS
2 .78570E+05
2 .78570E+0S
1.18160E+05
1.18160Z+05

Total Flux at 175 Groups . 2.64133Z.07 I

DSDISTY 2.600(g/cm3)

ELE4. Weight & AT.WXIqGI ISO Rel.Abb. N/IC3

0 46.6000 16.0000

Si 27.7200

Al

Fe

8.1300

5.0000

mg 2.0900

Ca 5.0400

o 16
0 17
O 18

28.0900
Si 28
Si 29
Si 30

26.9800
Al 27

55.8500
Fe 54
Fe 56
Fe 57
Fe s5

24.3200
Mg 24
Mg 25
Hg 26

40.0800
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48

22.9910
Na 23

39.1000
K 39
K 40
K 41

0.99760
0 .00040
0.00200

0.92210
0 .04690
0.03100

1.00000

0.05850
0.91750
0.02120
0.00280

0.78990
0.10000
0.11010

0.96941
0.00647
0.00135
0.02086
0 .00004
0.00187

1.00000

0.93258
0.00012
0 .06730

4.560203+22
4.549253+22
1.824083+19
9. 120393+19

1.545113+22
1.424753+22
7. 24656Z+20
4.78984Z+20

4.718093+21
4.718093+21

1.401733+21
8.200123+19
1.286093+21
2.97167X+19
3.924853+18

1.34555Z+21
1.062853+21
1.345553+20
1. 481453+20

1.968893+21
1.90866Z+21
1.273873+19
2.658003+18
4.107103+19
7.875543+16
3.681823+18

1.927293+21
1. 92729Z+21

1.037153+21
9 .67224Z+20
1.21346Z+17
6.980213+19

lla

K

2.8300

2.5900

100.0000
AJ2F Soil Region, probid 02/17/03 12.00.00
AJB3F at the Omaha Veterans Affairs Hospital.

Isotope N/cn3

0 16 4.54925Z+22
O 17 1.824083+19
O 1 9.120393+19

Ka 23 1.927293+21
Mg 24 1.062853+21
Mg 25 1.345553+20
1g 26 1.48145Z+20
A1 27 4.718093+21
Si .28 1.424753+22
Si 29 7.24656Z+20



Si 30
X 39
X 40

41
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Fe 54
Fe 56
Fe 57
Fe 58

In Total

Attachment F: ANITA Output for Soil Based on Long Term Activation
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4.789843+20
9.67324 +20
1 213462+17
6.980213+19
1.908663+21
1.273873+19
2.658003+18
4.107103+19
7.875543+16
3.681823+18
8.20012Z+319
1. 28609Z+21
2.97167Z+19
3.924853+18

7.345183+22 Min. acceptable Conc. 7.345183+10 N/cm3.

Elapsed Time.

2.9s (y) 2.95 (y)Step 1 . Activation of 9.32074Z+07(a), i.e. Int-rvals i 2

Cooling Times (a)

1.00003+00 1.0000+03 1.00003+06 1.00003+09

1.0 (a) 16.7 (m) 11.6 (d) 31.7 (y)
AJSRF Soil Region. probid 02/17/03 12o00o00

AJBR? at the Omaha Veterans Arfairs Hospital.

Elapsed Time 2.95 (y) Cooling Time 0.

Nuclide N/cm3

0 16 4.5493Z322
0 17 1.8241Z+19
O 18 9.1204Z+19

Ka 23 1.9273Z+21
Na 24 7.65183+07
24
Na 24.1 2.1629Z+01
24ml
Mg 24 1.0629E+21
Mg 25 1.3456E+20
Mg 26 1.4815E+20
Mg 27 3.09403+03
27
Al 27 4.711E+21
Al 28 1.5628E+0S
28
Si 28 1.42473+22
Si 29 7.24663+20
Si 30 4.7898Z+20
Si 31 1.12563+07
31

P 31 7.70373+10
Ar 37 1.12073+07
37

* 39 9.6722Z+20
40 1.21353X17

40
X 41 C.9802B+19

K 42 9.95883+06
42
Ca 40 1.90873+21
Ca 42 1.27393+19
Ca 43 2.85803+18
Ca 44 4.10713+19
Ca 45 4.44433+08
45
Ca 46 7.8755Z+16
Ca 48 3.68183+18
Ca 49 1.59363+03
49
Sc 49 1.04533+04
49
We U4 820013+19
Fe S5 8.45313+09.
55
*e 86 1.28613+21
re S7 2.97173+19
n 58 3.92483+18
re 59 3.93953.07
59
hart are 37 Nuclidee

WATT/Cm3 JOUL3/ce3 GCNeV/g-s) Bq/om3 Ci/Cm3 AILI/Cm3 t/2

7.36663-10 5.73283-05

5.7510Z-11 1.7623-12

1.5597E+03 9.83253+02 2.65743-08 4.22003-04 1.4983.01 (h) Na

1.34143+02 7.42073+02 2.0056S-08 1.3347E-10 2.0203-02 (s) Na

9.6408E-13 7.89583-10 1.29463+00 3.77783+00 1.02103-10 7.18213-08 9.4613+00 (m) Mg

3.89823-10 7.56203-08 5.52433+02 8.0562E.02 2.17743-08 3.94913-06 2.2413+00 (m) Al

7.8913E-11 1.07453-06 2.86143-01 8.2663E+02 2.2341E-08 1.3226E-04 2.6223+00 (h) Si

1.2013E-15 4.80943-09 3.19313-04 2.56633.00 6.935S9-11 2.15653-07 3.5033.01 (d) Ar

2.26493Z-13 1.31993+04 1.25903-01 2.08233+00 5.62793-11 -1.29343-os 1.2800+03(My) K

4.2536E-11 2.73371-06 1.76643+01 1.5496Z+02 4.18813-09 6.65063-05 1.2373+01 (h) K

2.7109E-13 5.49763-06 0.00003+00 2.19153+01 5.9230Z-10

1.36553X-12 1.03053-09 2.5721Z+00 2.11153+00 5.7069Z-11

2.7691Z-13 1.37083-09 8.12133-04 2.11153.00 5.70691-11

1.66023-05 1.6273+02 (d) Ca

2.74583-07 8.719Z+00 (m) Ca

1.7308S-07 5.719Z301 (m) Sc

6.40643-14 7.9771X-06

1.4873Z-U2 8.24913-06

4.3607'-02 6.78873+01 1.83483-09

3.24883+00 7.10283+00 1.91973-10

2.2405Z-05 2.735.+00 (y)

1.2775R-05 4.450Z301 (d)

we

Fe

Total.s 7.34523+22 1.31013-09 1.3198583+04 2.27153+03 3.62213-03 9.78945-08
WJDIR Soil Region. probid 02/17/03 12400.00

AJBRr at the Omaha Veterans A fairs Hospital.

6.90163-04
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Elapsed Time . 2.95 (y) Cooling Time 0.

COMPOSITION .

NZMEWT ATOMES/cm3

H 4.346563+08
Xe 2.060063.09

C 1.293573.09
N 2.30224Z+05
0 4.56020E+22
F 8.847363.05

Na 1.92729E+21
HN 1.34555.+21
Al 4.718093.21
Si 1.54511S+22

P 7.703723.10
S 1.65202Z+01

C1 7.548393.08
Ar 4.44506+.08

1 1.0171S3+21
Ca 1.968893.21
SC 1.61907E309
Ti 1.99769E+08
V 8.424973-02

Cr 3.24126E-03
Mn 3.554823.09
Fe 1.401733.21
Co 6.22642Z308

Production of H 0. app/y-

Production of Be * 0. appm/y.
AjBrp Soil Region. prooid 02/17/03 12*00:00

AJBRP at the Omaha Veterans Affairs Hospital.

At Cooling Time 0.

Energy distribution of decay gaSa-rays

Group
1
2
3
4

6
7

9
10
11
12
13
14
15

X range
10 -x 100 XeV)

0.1 - 0.2 NeV)
0.2 - 0.4 NeV)
0.4 - 0.6 NeV)
0.6 - 0.8 NeV)
0.8 -s 1.0 KeV)

C 1.0 -a1.22 NeV)
(1.22 -a1.44 MeV)
(1.44 -a1.66 MeV)
(1.66 - 2.0 MeV)

2.0 - 2.5 MeV)
C 2.5 - 3.0 MeV)

3.0 -a 4.0 MeV)
4.0 - 5 .0 MeV)
S.0 - 6.S NeV)

MeV/cm3*s
1.1352Z-01
5.81283-02
1.77203-01
3.48733.02
3.65863-03
2.37823+00
5.53603.00
1.35043.03
4.49833+01
1.43313.03
1. 11643-01
2.70643.03
7.97563+00
6 .5427Z-01
O. 0000300

Photon8/Cm3-n
2.06403+00
3.7502Z-01
5.9066Z-01
6.97463.02
5.2265Z-03
2.64253.00
4.98743+00
1.0153Z+03
2.90213.01
7.8311Z+02
4.96183-02
9.8414Z+02
2.27873.00
1.4539E-01
O. 0000300

18-Group gama source distribution (Photona/cn3-0)

SCAWL-ORNL 18-Group gamna Library from 10 NeV to 10 XeV

0.00003,00 0.00003.00 0.00003+00 1.4539Z-01 2.27871+00 9.84143.02

4.9618S-02 7.83113+02 1.0444Z+03 4.98743+00 2.64253+00 5.22653-03

6.9746X+02 2.95333-01 2.95333-01 3.7502Z-01 1.0320Z+00 1.03203+00

ALRY Soil Region, probid 02/17/03 12.00.00

AJ132F at the Omaha Veterans Affairs Hospital.

At Cooling Time . 1.00 (a)

Nuclide

0. 16
O 17
O 18

Ka 23
Ka 24
Mg 24
Kg 25
Kg 26
Kg 27
Al 27
Al 28
Si 23
Si 29
Si 30
Si 31

P 31
Ar 37

K 39
K 40

N/cm3 WATT/Cm3 JOUZ/ce3 G(NeV/g*s) Bq/Cem3

4.54933+22
1.82413+19
9.1204Z+19
1.9273Z+21
7.6517Z.07 7.36653-10 5.73273-05 1.55979+03 9.8324Z+02

1.06293.21
1.34563.20
1.4815Z+20
3.09023.03 9.6290Z-13 7.88623-10 1.2930Z+00 3.77323+00

4.71813+21
1.55481+05 3.87825-10 7.52313-08 5.49583.02 8.01483+02

1.4247Z+22
7.24663+20
4.78981+20
1.1255Z+07 7.8907Z-11 1.0744Z-06 2.86123-01 8.2657Z+02

7.70373.10
1.1207Z.07 1.10131-15 4.80943-09 3.19313-04 2.56633.00

9.67223+20
1.2135Z317 2.2649Z-13 1.31993.04 1.2590Z-01 2.0823Z+00

Ci/cm3 ALI/CW3

2.6574Z-08 4.21993-04 Ka 24

1.01983-10 7.17333-08 Kg 27

2.1662Z-08 3.92882-06 Al 28

2 .23401-08

6.9359Z-11

5.62793-11

1.32253-04

2.1565t-07

1.29343-0S

Si 31

Ar 37

K 40
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K 41
K 42

Ca 40
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Ca 49
Sc 49
Fe 54
*e 55
Fe 56
Fe 57
re58
Fe 59

1.0

6.98025+19
9.95565.06
1. 9087Z+21
1.2739E+19
2.6580Z+16
4.10715+19
4.4443Z+08
7.8755Z+16
3.618Z+18
1. 59155+03
1. 0453Z+04
8.20015+19
6.4531Z509
1. 2661Z+21
2.97175+19
3.9248Z+18
3.9395Z+07
(a)

4.2536Z-11 2.7337Z-06

2.7109E-13 5.4976Z-06

1.36375-12 1.0292Z-09
2.76915-13 1.37085-09

6.4064Z-14 7.9771Z-06

1.76646.01 1.54965.02 4.1880E-09

0.00005.00 2.1915E+01 5.9230E-10

6.6505E-05 K 42

1.66029-OS Ca 45

2.56875+00
8.12135-04

4.36075-02

2.1068E+00
2.1115.+00

6.7887E+01

S.69935-11
S.70695-11

1 .83488-09

2.7422Z-07
1.73086-07

2.2405Z-05

Ca 49
Sc 49

Fe 55

F*e 591.48735-12 6.24915-06 3.2488Z600
1.2506Z-09 1.319858Z504 2.1345Z+03

7.1028E+00 1.9197E-10 1.2775B-05
2.87585+03 7.7724B-08 6.9013E-04

AERF Soil Region. probid 02/17/03 12.00.00
aJSRI at the Omaha Veterans Affairs Hospital.

At Cooling Time s 1.00 (a)

Energy distribution of decay gama-rays

- Group
1
2
3
4
S
6
7
a
9

10
11
12
13
14
15

BSrange
C 10 -, 100 KeV)

0.1 -> 0.2 KeV)
0.2 - 0.4 KeV)
0.4 - 0.6 KeV)
0.6 - 0.6 MeV)
0.8 - 1.0 NeV)
1.0 -+1.22 KeV)

(1.22 -+1.44 KeV)
(1.44 ->1.66 MeV)
(1.66 -> 2.0 NeV)
2.0 -> 2.5 KeV)
2.5 -> 3.0 KeV)
3.0 -> 4.0 KeV)
4.0 - 5.0 MeV)
5.0 -+ 6.5 Mev)

KeV/cm3-s
1.1352Z-01
5.81215-02
1.77205-01
2.12815-05
3.65855-03
2.37545+00
5 .53465+00
1.3504Z+03
4.49825+01
1.4257Z+03
1.1159Z-01
2.7064Z+03
7. 96765+00
6. 5345Z-01
0. 00005+00

Photons/ce3*s
2. 06405.00
3.7498Z-01
5.90655-01
4.25625-05
5.22645-03
2 .63945+00
4. 96625+00
1.0153z+03
2. 90215.01
7. 79005+02
4. 9598Z-02
9.6413Z+02
2.2765S+00
1.45215-01
O. 00001+00

16-Group gamma source distribution (Fhoton/scm3-s)
SCALE-ORU1 l-Group gama Library froe 10 KeV to 10 UeV

0.00005.00 0.00005.00 0.00005+00 1.4521B-01 2.27655.00 9.8413B+02
4.95985-02 7.79086+02 1.04445+03 4.98625+00 2.63945+00 5.22645-03
4.25625-05 2.95335-01 2.95335-01 3.74965-01 1.03205+00 1.03205+00

.1SRF Soil Region. probid 02/17/03 12.00.00
AJSRF at the Omaha Veterans Affairs Hospital.

At Cooling Time s 16.67 (a)

Nuclide

016
O 17
O 16

Ka 23
Ka 24
Mg 24
Kg 25
Kg 26
Kg 27
Al 27
Al 28
Si 29
Si 29
Si 30
Si 31

P 31
Ar 37

K 39
K 40
x 41
K 42

Ca 40
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 45
Ca 49
Sc 49
Fe 54
F 55
Fe 56
Fe 57
re 58

N/cm3

4.54935+22
1.82412+19
9. 12045+19
1. 92735+21
7.5541Z+07
1. 0629Z+21
1. 3456Z+20
1.48155+20
9.1253Z+02
4.71815+21
9. 0181Z+02
1.4247Z+22
7.24665+20
4.76965+20
1.04595+07
7. 7038Z+10
1. 1204Z+07
9.67225+20
1. 2135+17
6.9602Z+19
9 .6050+ 06
1.90876+21
1.27391.19
2.65805+18
4.10715+19
4.44411.08
7.87955+16
3.681+18
4.23595+02
9.57765+03
$.20011+19
6.45305+09
1.28611+21
2. 97175+19
3.92465+16

WATT/cM3 J7OULS/cel G(KeV/g-s) Bq/cm3 Ci/cm3 ALI/Ca3

7.2726Z-10 5.65965-05

2.84345-13 2.3286Z-10

2.2495Z-12 4.36365-10

7.3325Z-11 9.9844Z-07

1.10115-15 4.80835-09

2.2649Z-13 1.31995+04

4.15805-11 2.6915Z-06

2.71081-13 5.49745-06

1.53965+03 9.70705+02 2.62355-08 4.16615-04 Na 24

3.61835-01 1.1142Z+00 3.0113Z-11 2.11825-08 Kg 27

3.18786+00 4.64686+00 1.2564B-10 2.2780E-08 Al 28

2.6566Z-01

3.19235-04

1.25905-01

1.73925+01

7.6810Z+02

2.5657Z+00

2.0823Z+00

1.5257Z+02

2 .0760Z-08

6 .9343Z-11

5.6 279Z-11

4.12345-09+

1.22905-04

2.1561X-07

1. 2934Z-05

6.5479Z-05

Si 31

Ar 37

K 40

K 42

0.00005.00 2.19145.01 5.92275-10 1.66011-OS Ca 45

3 .6295Z-13
2.5372Z-13

6 .40635-14

2.73925-10
1.235605-09

7.9770Z-06

6. 8366Z-01
7.4412Z-04

4.36065-02

5.6126X-01
1.93475+00

6.78866+01

1.51695-11
5 .22905-11

1.6348Z-09

7.2965Z-08
1. 58586-07

2.24055-05

Ca 49
Sc 49

Fe 5
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Fe S9 3.93873+07 1.4871E-12 8.2477E-06 3.24821+00 7.1016E+00 1.9193E-10 1.2773E-OS Fe S9
16.7 (m) 8.4766E-10 1.3198583.04 1.56513S03 2.0012E+03 5.4086E-08 6.70193-04

AJBRP Soil Region. probid 02/17/03 12s00,00
AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time . 16.67 Cm)

Inergy distribution of decay gamma-rays

Group E range MeV/cm3-a Photons/cm3*s
11 10 - 100 ReV) 1.1352E-01 2.06393+00
2 1 0.1 - 0.2 MeV) 5.44033-02 3.50993-01
3 1 0.2 - 0.4 MeV) 1.7457E-01 S.81893-01
4 C 0.4 - 0.6 MeV) 2.12813-OS 4.25621-oS
5 1 0.6 - 0.8 MeV) 3.60213-03 5.1458E-03
6 C 0.8 - 1.0 MeV) 7.6042E-01 6.4492Z-01
7 C 1.0 -+1.22 MeV) 4.7761B+00 4.30283+00
0 (1.22 -+1.44 MeV) 1.3332E.03 1.0024"+ 3
9 (1.44 -. 1.66 NOV) 4.42933+01 2.85763+01

10 (1.66 - 2.0 XcV) 8.3969E300 4.5885.E00
11 C 2.0 - 2.5 MeV) 8.58033-02 3.8135E-02
12 C 2.5 - 3.0 XeV) 2.6718E303 9.71583.02
13 1 3.0 - 4.0 KeV) 3.54643.00 1.01333+00
14 ( 4.0 - 5.0 MeV) 1.9645E-01 4.36573-02
15 C 5.0 - 6.5 MeV) O.OOOOE00 0.00003.00

1s-Group gamma source distribution (Photons/cm3-s)
SCA3L-0RNL 1S-Group gamma Library from 10 MeV to 10 KeV

O.OOOO+00 O.OOOO+00 0.00003+00 4.36573-02 1.01333.00 9.71583,02
3.81353-02 4.S8853.00 1.03103.03 4.3028+.00 8.44923-01 5.1458E-03
4.2562E-OS 2.9095E-01 2.90953-01 3.50993-01 1.03203.00 1.03203.00

AJRPF Soil Region. probid 02/17/03 12s0000
AJSRT at the Omaha Veterans Affairs Hospital.

At Cooling Time 11.57 (d)

muclide N/cm3 VATT/cm3 JOUEL/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

O 16 4.54933+22
0 17 1.82413+19
O is 9.12043+19

Na 23 1.92733+21
Mg 24 1.0629Z+21
Ng 25 1.34563+20
Mg 26 1 48153Z20
Al 27 4.71813+21
Si 28 1.42473+22
Si 29 7.24668+20
Si 30 4.78983+20

P 31 7.70483+10
Ar 37 8.9129E+06 8.75933-16 3.82503-09 2.5395Z-04 2.04103+00 5.51633-11 1.71523-07 Ar 37

K 39 9.67223+20
I 40 1.2135Z.17 2.26493-13 1.31993+04 1.25903-01 2.08233+00 5.62793-11 1.29343-05 K 40
K 41 6.9802Z+19
Ca 40 1.90871+21
Ca 42 1.2739Z+19
Ca 43 2.65803+18
CI 44 4.1071X+19
Ca 45 4.23053+08 2.5805E-13 5.23312-06 0.00003.00 2.08613+01 5.6380E-10 1.5803E-05 Ca 45
Ca 46 7.87553+16
Ca 48 3.68183.18
Fe 54 8.20013+19
Fe SS 8.38553+09 6.35521-14 7.91331-06 4.32583-02 6.7344E.01 1.82013-09 2.22263-05 Fe 55
Fe 56 1.2861X+21
1 57 2.97173+19
Fe 58 3.9248Z+18
Fe 59 3.28953+07 1.24193-12 6.88823-06 2.71283+00 5.93103+00 1.6030E-10 1.06673-05 Fe 59

11.6 (d) 1.79093-12 1.3198583+04 2.88223+00 9.82593+01 2.6556E-09 6.18013-05

AJRR3 Soil Region, probid 02/17/03 12.0000
AJB2F at the Omaha Veterans Affairs Hospital.

At Cooling Time * 11.57 ld)

Energy distribution of decay gamma-rays

Group Erange NeV/co3*z Photons/cm3-r
1 C 10 -, 100 UVe) 1.12491-01 2.04531+00
2 C 0.1 -0 0.2 HeV) 4.4142Z-02 2.8479Z-01
3 C 0.2 -+ 0.4 ReV) 5.77273-03 1.9242Z-02
4 C 0.4 -+ 0.6 leV) 2.12813-05 4.25623-05
5 1 0.6 -+ 0.8 ReV) 0.00003+00 0.00003+00
6 C 0.3 -+ 1.0 ReV) 0.0000z.00 0.00003.00
7 ( 1.0 -+1.22 NeV) 3.69663+00 3.33033+00
& (1.22 -+1.44 aeV) 3.30173.00 2.4825X+00
9 (1.44 -31.66 IeV) 3.30403-01 2.13126-01

10 (1.66 - 2.0 KeV) 0.0000.+00 0.00003+00
11 C 2.0 -. 2.5 NeV) o.oooo0000 O.OOOO+00
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12 t 3.5 - 3.0 NOV) 0.0000E+00 0.00003 00

13 ( 3.0 - 4.0 MeV) 0.0000S+00 0.0000S+00

14 ( 4.0 - 5.0 MeV) 0.0000E+00 0.0000E+00

15 C 5.0 - 6.5 NeV) 0.00003+00 0.0000E+00

l-Group gamna source distribution (Photons/Cm3*s)

SCA-ORN 18-Group ganna Library from 10 11eV to 10 KeV

0.0000z+00 0.0000Z+00 0.0000E+00 0.0000Z+00 0.00003.00 0.0000E;00

0.0000S+00 0.0000O+00 2.6956Z+00 3.3303Z+00 0.0000E+00 0.0000z+00

4.2562S-05 9.6212S-03 9.62123-03 2.8479Z-01 1.02263.00 1.02263+00

AJMRP Soil Region, probid 02/17/03 12.00.00

AJ3RR at the Omaha Veterans Affairs Hospital.

At Cooling Time * 31.69 (y)

Nuclide N/cm3 BATS/cm3 JOULZ/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cmd

O 16 4.5493Z+22
017 1.8241Z+19
O 18 9.1204Z+19

Na 23 1.9273Z+21
Mg 24 1.06293.21
Kg 25 1.3456Z+20
Mg 26 1.48153+20
Al 27 4.71811+21
Si 28 1.42473+22
Si 29 7.24663.20
Si 30 4.78983.20

P 31 7.70483.10
K 39 9.67223+20
K 40 1.2135Z+17 2.26492-13 1.3199E+04 1.2590Z-01 2.08233+00 5.6279B-11 1.2934S-05 3 40

K 41 6.98023.19
Ca 40 1.9087Z+21
Ca 42 1.2739E+19
Ca 43 2.6580z+31
Ca 44 4.10713.19
Ca 46 7.8755S316
Ca 48 3.68183Z10
Pe 54 8.2001Z+19
Fe 56 1.2863.+21
Pe 57 2.97173+19
re s8 3.9248Z+18

31.7 (y) 2.2649Z-13 1.3198583+04 1.25903-01 2.0823Z+00 5.62793-11 1.29343-05

AJmgF Soil Region. probid 02/17/03 12.00.00

AjS3r at the Omaha Veterans Affairs Hospital.

At Cooling Time . 31.69 (Y)

Energy distribution of decay gamus-rays

Group S range MeV/cm3-a Photons/cm3le

1 ( 10 - 100 KeV) 6.67913-05 1.21443-03

2 ( 0.1 - 0.2 Mev) 0.0000z+00 0.0000o+00

3 C 0.2 - 0.4 MeV) 0.0000Z+00 0.0000Z+00

4 t 0.4 - 0.6 MeV) 2.1281Z-OS 4.2562Z-OS

5 C 0.6 -, 0.8 HeV) 0.0000+Z00 0.0000Z+00

6 C 0.8 - 1.0 HeV) 0.0000Z+00 0.0000E+00

7 ( 1.0 -.1.22 NeV) 0.00003,00 0.000oz.00

8 (1.22 -. 1.44 MeV) 0.0000.00 0.0000Z+00

9 (1.44 -. 1.66 HeV) 3.2548Z-01 2.09983-01

10 (1.66 - 2.0 HeW -0.00003+00 o.0000Z+00

11 2 2.0 -2 2.5 NeV) 0.00003+00 0.00003+00

12 C 2.5 -. 3.0 eVc) 0.0000Z+00 0.0000S+00

13 C 3.0 -- 4.0 NOV) 0.0000.+00 0.0000z+00

14 ( 4.0 -. 5.0 NOV) 0.0000Z+00 0.00003,00

15 ( 5.0 -a 6.5 KeW) 0.00003+00 0.0000Z+00

18-Group gamm source distribution (Photoas/cm3*as

CSLOR-ORNL 18-Group gamma Library from 10 XcV to 10 3eV

0.0000Z+00 0.0000Z300 0.00003.00 0.00003+00 0.0000Z300 0.0000oe00

0.00003+00 0.00003+00 2.09983-01 0.0000Z+00 0.00003+00 0.00003+00

4.25633-05 0.0000Z+00 0.0000Z+00 0.00003.00 6.07193-04 6.07193-04

D33PF Soil Region, probid 02/17/03 1200.00
D.7RF at the Omaha Veterans Affairs Hospital.

At Cooling Tim 31.69 (y)

COMPOSITION

ZLU48UT ATtAR/G13

B 4.34656Z+08
Re 2.06006Z309

C 1.288623Z09
N 5.17898S+06



0
F

Ka
Kg
Al
Si

p
S

Cl
Ar

K
Ca
Sc
Ti

V
Cr
Ka
Fe
Co

Totals .

Attachment F: ANITA Output for Soil Based on Long Term Activation
Page 8 of 9

4 .56020E+22
8 .4737E+05
1.927292+21
1.34555E+21
4.71809E+21
1.545112E22
7. 704841+10
7.254591+02
7.66008E.08
4.01016E+08
1 .037151.21
1.96889.+21
2. 06348+09
1. 998131+08
8.74910E-02
0.00000E100
1.200521.10
1.401731+21
6 .62037Z+08
7.34518E.22

-

AJBRF Soil Region, probid 02/17/03 12.00.00
AJWaP at the Omaha Veterans Affairs Hospital.

AJBRF Soil (Side) Flux

Time
zero
1.0

16.7
11.6
31.7

(a)
Cm)
(d)
(y)

D (Sv/h)
5 .67SE-04
5.3362-04
3.913Z-04
7.2051-07
3.1471-08

Bq/g
1.3933+03
1.106Z+03
7.697Z+02
3.7793+01
8.0091-01

Bq/cm3
3. 6223.03
2.8763.03
2.0011+03
9.8261.01
2.0821+00

Ci/m3
9 .789E-02
7.772E-02
5.409E-02
2 .656E-03
5.628E-05

ALI/cm3
6.9023-04
6.9013-04
6.702E-04
6.180z-05
1.293Z-05

WATT/ce3 JOULE/cm3
1.3103-09 1.319858.E04
1.2513-09 1.319858.+04
8.4773-10 1.3198581.04
1.7913-12 1.319858E+04
2.265S-13 1.3198583+04

AJBRF Soil Region. probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

For a volume of 1.00002+00(cie3) of Soil

AJERF Soil (Side) Flux

Time
rero
1.0 (a)

16.7 (a)
11.6 (d)
31.7 (y)

Becquerel
3.6221.03
2.876Z.03
2.0011+03
9.8263+01
2.0823+00

Sv/h
5.679Z-04
5. 336Z-04
3.913Z-04
7.2053-07
3.1471-08

ALI
6.902X-04
6.9011-04
6.7023-04
6.1801-05
1.2933-05

watt
1.3101-09
1.251S-09
8.4771-10
1.7912-12
2.265S-13

AJERF Soil Region. probid 02/17/03 12.00:00
AJ.aP at the Omaha Veterans Affairs Hospital.

A1JBR? Soil (Side) Flux

Time
zero
1.0

16.7
11.6
31.7

(a)

(d)
(y)

Sq/rg
1 .3933+06
1. 1063.06
7 .697+05
3.0779+04

.0093.02

KW/Kg
5. 0393-10
4.B103-10
3 .2601-10
6.8883-13
8.7113-14

Ci/Kg
3.765S-05
2. 9893-05
2.0803-05
1.0213-06
2.1651-08

MeV/g^s
2.2711.03
2 .1343+03
1. 565E+03
2.8823.00
1.259E-01

aJBaF Soil Region, probid 02/17/03 12.00.00
AJ3aF at the Omaha Veterans Affairs Hospital.

A1.RF Soil (Side) Flux

Time
zero

1.0
16.7
11.6
31.7

(a)

Cd)
Cy)

Bq/g
1.3933+03
1.106Z+03
7.6973.02
3.7791+01
8.0093-01

Sv/h
5.679Z-04
5.3363-04
3.913Z-04
7.2051-07
3.147Z-08

H/g
5.039B-10
4.8101-10
3.2603-10
6.8$83-13
8.711Z-14

Cl Index
2.4643.03
2.324Z303
1. 282Z+03
1. 1173+00
2.670B-01

The Library *-FMDL/D-2 DecayaIClP72 Hazard Data + Clearance 2000

we hope that all was O.K.1

A
a A

A A
AnAAAA
A A MALYSIS OF

H N
IN N
11 N N
N YN
N NZTfROM

I
. I

I
I
I MD=z

T
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ANITA-2000 INPUT FILE

concinv
concClr

31 6NYAjBRF Reactor
AJERP at the oaha Veterans Affairs Hospital

2.35 1.0000-12 1.0 NBS Concrete Slab

Na 0.01772
Al 21.10000
S 2.12000
K 3.75000
Ca 80.180l 0
Fe 9.64000
Sc 0.00004
Ti 0.01046
V 0.00032
Cr 0.00027
Mn 0.00125
Co 0.00006
Ni 0.00016
Cu 0.00013
Zn 0.00021
Ga 0.00005
As 0.00006
Sr 0.00002
Rb 0.00018
Sr 0.00151
Y 0.00009
Zr 0.00037
Nb 0.00003
Sb 0 00001
Ba 0.00202
Sm 0.00002
Nu 0.00 00
Ta 0.00000
v 0.00001
Pb 0.00007
U 0.00002

ANITA-2000 OUTPUT FILE

A
A A

A A
AAAM
A A I.ILYSIS OF

* Y
YN N
NON

H EN

I
S
I
I
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T
T
T
T RA2NSMtY1TIOINS &

A

A A
AAAA
A A CTIVATION

DDD
D D
D D
D D
D D
D D
DMD UEMILA

.....------ --------..- *..-..*.....

* Authors.
- Dan Gabriel Cepraga - NEA Bologna Italy *

* Gilio Cambi - Bologna University Italy *
* Maumela Frisoni - ATHSM S a.S. Bologna Italy *

* Gian Carlo Panini - INEA Bologna Italy
* (ANI7A-2000 is based on the ANITA code by C. Ponti-

* and S.StramaCcia - CEC JRC Ispra 1919) *

*........... -******* .............................. -

The Library *PFgDL/D-2 Decay&IR732 hasard Data + Clearance 2000

contains 1840 Nuclides.

Gamma Data were supplied for 1390 Nuclides.

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

The Library Activation library
containsl2392 Reactions.

at 175 Groups.

Set of fluxes 6 AJBRF Soil (Side) Flux

Fluxes
0.000003+00
0.000003+00
0.000003+00
0.000001+00
0.000001+00
O. 00000300
0.000003+00
0 .000001+00
O.00000.+00
0.000003+00
O. 00000+00
0.00000R+00
O. 00000.+00
2.785702+05
2.785701+05
2.78570Z+05
2.78S70Z+05
2.78S701+05
2.78570Z+05
2.785703+05
2.78S570Z+05
3.78S703S05
2 78570Z+05
2.785703.05
2.78S70E+05
2.785703+05
2.78S701+05
2.78570Z+05
1.181601+05
1.12160Z+05

0. 000003+00
0.000001+00
0.000001+00
0.000003+00
0.000003+00
0.000001+00
0 .000003+00
0. 000003+00
0. 000003+00
0.000001+00
0 . 000003+00
0.000003+00
0. 000003+00
i.78S702+05
2.785703+05
3.785703+05
3.78S703+05
2.785703+05
2 .785703+05
2.7S5703+05
2.785703+05

.785703+05
2.785703+05
2.785703+05
2.78570Z+05

.78S703+05

.785703+05
3 .78570+05
1.181603+05

O. 00000Z+00
0. 000003+00
0. 000003+00
0. 000009+00
0.000003+00
o.OOOOO300
o.OOOOO+.00
0 .00000,+00
o. OOOOO+00
0 .00000Z00
o.OOOOO+.00
0.000003+00
0. 000001+00
2.78S703+OS
2.78570Z+05
2.785701+05
2.78570Z+05
2.78570Z+05
2.78570Z+05
2.78570Z+05
2.78570Z+05
2.78570Z+05
2.785703+05
2 .78570Z+05
2.785705+05
2 .785703+05
2.785701+05
2 .785703+05
1.181603+05

0. 000003+00
0. 000003+00
0.000003+00
0.000001+00
O. 00000+00
0. 00000Z+00
0.000003+00
O.000005+00
O. 00000+00
0.000003+00
0.000003+00
O. 00000Z+00
2. 785703+05
2.78570X+05
2.78S5703+05
2.785701+05
2.78570Z+05
2.785703+.0
2.78570Z+05
2.78S570Z+05
2.78570Z+05
2.78570t+05
2.785703+05
2 .78570Z+05
2 .78S70Z+05
2.785703+05
2 .7S70Z+05
2 .78570Z+05
1.18160.+05

0.000003+00
O.00000.+00
0 .000003+00
0. 000003+00
O. 00000+00
O .000003+00
O.000008+00
O .000003+00
O.00000.+00
0 . 000003+00
O.00000Z+00
O.OOOOO+00
2.78570Z+05
2.785703+.S
3.785703+05
2.78570Z+05
2.785703+05
2.78570Z+05
2.78S703+05
2.785703+05
2.78570Z+05
2.745703+05
2.785703+05
2.78570Z+05
2 .785703+05
2 .785703+05
2.78570Z+05
1.18160l+05
1.11603+05

O.000003+00
0.00000Z+00
0.000003+00
0.000001+00
0. 000001+00
O.00000Z+00
O. 00000+00
0.000003+00
O.00000Z+00
O. 000003+00
0.000003+00
O. 00000Z+00
2 785703+05

.785703+05
2.785703+05
2 .78570Z+05
2 .785703+05
2 .785703+05
2.78570Z+05
2 .78570Z+05
2.78570Z+05
2 .78S5703+05
2.185703.05
2.78570Z+05
2.785703+05
2.78570Z+05
2.785703+05
1.18160Z+05
1 *18160+OS

Sotal Flux at 175 Groups i 2.64133Z+07 I

DENSITY 2.350 Cg/ozml)

HIM. Weight 8 MWEUIGHT 1S0 3.1 .Abb. N/Co3

Na 0.0177 22.9910 .97611 .090732+19
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Na 23
Al 21.1000 26.9800

A1 27
S 2.1200 32.0660

S 32
S 33
8 34
S 36

x 3.7500 39.1000
I 39
K 40
K 41

Ca 0.1800 40.0800
Ca 40
Ca 42
Ca 43
Ca 44
CI 46
Ca 48

Fe 9.6400 55.8500
le 54
Fe 56
We 57
we 58

SC 0.400 ppm 44.9600
SC 45

Ti 0.0105 47.9000
Ti 46
Ti 47
Ti 48
Ti 49
Ti so

V 0.0003 50.9500
V so
V 51

Cr 0.0003 52.0100
Cr 50
Cr 52
Cr 53
Cr 54

Mn 0.0012 54.9400
In 55

Co 0.600 ppM 58.9400
Co 59

Ni 0.0002 58.7100
Nri 58
Ni 60
Ni 61
Ni 62
Xi 64

CU 0.0001 63.5400
Cu 63
Cu 65

Zn 0.0002 65.3800
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70

Ga 0.500 ppm 69.7200
Ga 69
Ga 71

As 0.600 ppm 74.9200
AM 75

Br 0.200 ppm 79.9160
Sr 79
Br 81

Rb 0.0002 85.4800
Ib 85
lb 87

Sr 0.0015 87.6300
Sr *4
Sr of
Sr 87
Sr 88

Y 0.900 ppm S8.9100

Sr 0.0004 91.2200
Zr t0
Sr 91
Sr 92
lr 94
Zr 96

lb 0.300 ppm 92.9100
lb 93

Sb 0.100 ppm 121.7600
0b121
Sb123

Sa 0.0020 137.3600
Ua130
*al32
Bal34
Sa&U
Ua136
Ba137

1.00000 1.090738+19
1.106768+22

1.00000 1.106768+22
9.356288.20

0.95020 8.890342+20
0.00750 7.017218+18
0.04210 3.93899Z+19
0.00020 1.871268+17

I1.35727Z+21
0.93258 1.26577Z+21
0.00012 1. 58018+17
0.06730 9.13471Z+19

2.83107Z+22
0.96941 2.744478+22
0.00647 1.831708+20
0.00135 3.821948+19
0.02086 S.90561Z+20
0.00004 1.132438+18
0.00187 5.294108+19

2.44268Z+21
0.05850 1.428978+20
0.91750 2.241168+21
0.02120 5.178488+19
0.00200 6.839508+18

1.259068+16
1.00000 1.259061+16

3.09035Z+18
0.08250 2.54954Z+17
0.07440 2.299228+17
0.73720 2.278218+18
0.05410 1.671888+17
0.05180 1.600808+17

8.888288+16
0.00250 2.22207Z+14
0.99750 8.866068+16

7 .34665Z+16
0.04345 3 . 192123+15
0.83790 6.15575S+16
0.09500 6.979318+15
0.02345 1.73748Z+15

3.21983Z+17
1.00000 3.219838+17

1.440638+16
1.00000 1.440638+16

4 .33883Z+16
0.68077 2.95375S+16
0.26223 1.13777pt+16
0.01140 4.94627R+14
0.03634 1.576732+15
0.00926 4.017768+14

2.895408+16
0.69170 . 2.00275S+16
0.30830 8.926518+15

4.54555Z+16
0.48600 2.209148+16
0.27900 1.268218+16
0.04100 1.863688+15
0.18800 8.54564Z+15
0.00600 2.727338+14

1. 014908+16
0.60110 6.100598.15
0.39890 4.048458+15

1.133358.16
1.00000 1.1333510+1s

3.541678+15
0.50690 1.795278+15
0.49310 1.746408+15

2.950038+16
0.72170 2.150698+16
0.27830 8.293418+15

2.43858Z+17
0.00540 1.365608+15
0.09860 2.404448+16
0.07000 1.707008+16
0.$2580 2.01378Z+17

1.43253Z+16
1.00000 1.432538+16

8I.74016Z+16
0.51450 2.9S53312+16
0.11220 S.44046Z+15
0.17150 9.844378+15
0.17380 9.976398+15
0.02800 1.407248+15

4.S6952+.15
1.00000 4.369528+15

3162278+15
0.37210 S.649358+14
0.42790 4.97336Z+14

2.081158+17
0.00106 2.206028+14
0.00101 2.101962+14
0.02417 *5.030148+15
0.06592 1.371898+16
0.07854 1.63453X+16
0.11232 2.337558+16
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Bal3B 0.71698 1.49214E+17

Sm 0.200 ppm 150.3500 1.88252E+lS
Sm144 0.03080 5.79S15B+13
Sm147 0.14990 2.82189E+14
SM148 0.11240 2.11595Z+14
S1149 0.13820 2.601643+14
Sa150 0.07380 1.38930E+14
Sm152 0.26740 5.033851+14
Sm154 0.22750 4.282723.14

Eu 0.000 ppm 152.0000 0.00000+00
BulS1 0.47810 O.OOOOOE+00
Bu153 0.52190 0.00000+00

Ta 0.000 ppm 180.9500 0.00000+00
TalSO 0.00012 O.OOOoOE+00
TalSi 0.99988 0.00000+00

w1 0.100 ppm 183.8600 7.69706Z.14
V1SO 0.00120 9.23647Z+11

1182 0.26500 2.039723+14
Il183 0.14310 1.10145Z+14
111S4 0.30640 2.35S38114
IS6 0.28430 2.188273.14

Pb 0.700 ppm 207.2100 4.78079B+15
Pb2o4 0.01400 6.693101+13
Wb2O6 0.24100 1.15217Z+15
Pb207 0.22100 1.05655S+15
Pb20S 0.52400 2.50513B+1S

U 0.200 ppm 238.0700 1.8888S+.S
U234 0.00006 6.538831+10
1U235 0.00720 8.559923+12
U238 0.99274 1.100251+15

116.82S1
An3R? Reactor
AJERP at the Omaha Veterans Affairs Hospital

Isotope W/cm3

Na 23 1.09073E.19
Al 27 1.10676E+22

S 32 8.89034E+20
S 33 7.01721Z+18
S 34 3.938991+19
S 36 1.87126E+17
K 39 1.265773+21
K 40 1.58801,+17
K 41 9.13471E.19

Ca 40 2.744471+22
Ca 42 1.831703.20
Ca 43 3.S2194E+19
Ca 44 5.905613.20
Ca 46 1.13243E.18
Ca 48 5.29410E.19
Sc 45 1.25906E116
Ti 46 2.54954E.17
Ti 47 2.29922E317
Ti 48 2.27821E18
Ti 49 1.671881t17
Ti SO 1.600SOE+17

V SO 2.22207E314
V S1 8.86606E+16

Cr 50 3.19212E+15
Cr 52 6.15575E+16
Cr 53 6.97931+S15
Cr 54 1.73748E115
Mn SS 3.21983E117
Fe 54 1.428972+20
Fe 56 2.24116E+21
Fe 57 5.178481+19
Fe 58 6.83950E+18
Co 59 1.44063E+16
Ni 58 2.95375E+16
Ni 60 1.137771+16
Ni 61 4.94627E+14
Ni 62 1.57673E+15
Ni 64 4.01776E114
Cu 63 2.00275E+16
Cu 65 8.92651.+15
Zn 64 2.20914E+16
Zn 66 1.268213+16
Zn 67 1.863681+15
Zn 6S 8.545643+15
Zn 70 2.72733E+14
Ga 69 6.100591+15
Ga 71 4.04845E1,S
Ah 75 1.13335E+16
Br 79 1.79527B+15

aJRr Relactor
a;2 at the Omaha Veterans Affairs Hospital

Zaotope E/cm3

Sr 81 1.74640B1,S
Rb 8E 2.15069B+16
Rb 87 8.293413.1S
Sr 84 1.36560E+1S
Sr 86 2.404441+16
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Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Bal30
Bal32
B3a34
Bal35
Bal36
Bal37
Bal38
8M144
SM147
Sut48
Sm149
SmiSO
M.152

sm154
8.1s5
BuIS3
TalSo
Tafel
W180
W182
W183
Wl84
W116

Pb204
Pb206
Pb207
Pb2O8

1234
m235
u238

tn Total

1. 707005+16
2.01378Z+17
1.432535+16
2.953315+16
6.44046Z+15
9.84437E+51
9.976398+15
1.607245+15
4.569523+15
6.64935s+14
4.97336E+14
2.20602E+14
2.10196E+14
5.030143+*s
1.37189s+16
l.634S3E+l6
2.33755E+16
1.492145.17
5.7981SE+13
2.82189E+14
2.115954E+4
2.60164E+14
1.38930E+14
5.03385E+14
4.282725+14
0.000005+00
0.00000+00
0 .o00o00000
O.OOOOO+00
9.23647E+ll
2.03972E+14
1. 101458+14
2.35838E+14
2.18827Z+14
6.69310.+13
1.1S2173,15
1.OS6555+ls
2.so513E+15
6. 538835+10
8.ss9925+12
1. 18 0253+ls

4.412913+22 Kin, acceptable Conc. , 4.412913,10 N/cm3.

Slapsed Time.

2.95 (y) 2.95 (y)Step 1 . Activation of 9.320743+07(a), i.e. Intervals 2

Cooling Times (a)

1.0000+.00 1.0000Z+03 1.00002+06 1.0000.+09

1.0 (C) 16.7 Cm) 11.6 (d) 31.7 (y)

AJ.R7R Reactor
AJORF at the Omaha Veterans Affairs Hospital

Zlapsed Time * 2.95 (y) Cooling Time 0.

Nuclide K/cM3 wATT/Cl3 J0UL%/cm3 G(KV/g*s) Bq/au3 Ci/Cfi3 ALZ/CM3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+05 4.16913-12 3.24442-07 9.7660C+00 5.5646R+00 1.80403-10 2.34333-06 1.498E+01 (h) Na 24
Na 24.1 1.32405-01 3.25485-13 9.4863Z-15 8.39945-01 4.1997E+00 1.13513-10 7.55345-13 2.020E-02 (a) Na 24.1
Al 27 1.1068E+22

Al 28 3.666Z0505 9.1443Z-10 1.77393-07 1.43375+03 1.8898Z+03 5.10763-08 9.26385-06 2.2415+00 (m) Al 28
Si 28 1.76143+11

P 33 1.1133Z+06 4.31415-25 1.36562-08 0.0000+00 3.5169Z-01 9.5051Z-12 *.4337I-08 2.540Z+01 (d) P 33
s 32 6.89033+20

S 33 7.01725+18

s 34 3.9390E+19
S 35 5.27445+07 3.76322-14 4.12613-07 0.00003+00 4.83615+00 1.30715-10 3.72015-06 6.7505.01 (d) S 35
S 36 1.87135+17

Ar 37 1.C114E+08 1.5U36Z-14 6.91454-08 5.07983-03 3.6901Z+01 9.9732Z-10 3.10095-06 3.503Z+01 (d) Ar 37
K 39 1.2658a+21
K 40 1.5880Z*17 2.96395-13 1.72723+04 1.82285-01 2.7250E+00 7.3649R-11 1.6926Z-05 1.280O+03C(y) K 40

3 41 9.13475+19
K 42 1.30335+07 S.5665s-11 3.57733-06 2.53763+01 2.02793+02 S.4807Z-09 S.70335-05 1.2375+01 Ch) E 42

Ca 40 2.74453+22

Ca 41 7.C3373Z11 5.5564E-17 4.0114Z-04 3.0286z-os 1.62835-01 4.40073-12 4.7196E-08 1.030Z+05 Cy) Ca 41

Ca 42 1.83173.20
Ca 43 3.82195+19
Ca 44 5.90563+20
Ca 45 6.39053+09 3.89803-12 7.90313-05 0.0000+o00 3.1112X+02 8.51673-09 2.3873Z-04 1.6275.02 Cd) Ca 45
Ca 46 1.13245.15
Ca 47 2.61795z05 1.04181-13 5.5525Z-08 2.0885Z-01 4.62845-01 1.25093-11 7.40555-07 4.5385+00 (d) CI 47
CI 48 5.29413+19

Ca 49 2.29250+04 1.9634E-11 1.48185-08 4.0919+.01 3.03625I01 8.20603-10 3.94825-06 8.7193+00 Cm) Ca 49

SC 45 1.2s913.16
SC 47 1.9301.+03 2.0098Z-14 8.3813Z-09 2.13763-02 4.6284VO1 1.23093-11 2.50195-07 3.3465+00 (d) SC 47
SC 49 1.50313+05 3.98175-12 1.97113-08 1.29203-02 3.03625+01 8.20605-10 2.48875-O0 5.719Z+01 (a) SC 49
Ti 46 2.5495Z+17
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Ti 47 2.2992E.17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti SO 1.6008E+17
V 50 2.2221E+14 5.7258-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.4899+11(My) V 50
V 51 S.S661E+16
V 52 9.2658E+01 1.1506l-13 3.7298E-11 1.7618E-01 2.85853-01 7.7256E-12 4.0035E-09 3.745E+00 (u) V 52

Cr S0 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn SS 3.2198E+17
Mn 56 7.7761E+04 2.34793-12 3.1448E-08 4.20153+00 5.80573+00 1.5691E-10 1.4514E-06 2.579E+00 Ch) Mn 56
Fe 54 1.4290E+20
Fe 55 1.4730E+10 1.11642-13 1.39013-05 8.4074Z-02 1.18303+02 3.1973E-09 3.9043Z-OS 2.735Z+00 (y) Fe SS
Fe 56 2.24123+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18

AJBRF Reactor

Nuclide N/cI3 WATT/cin3 JOULE/cm3 G(NeV/g*.) Bq/cu3 Ci/cm3 ALI/cm3 T/2

Fe 59 6.8650E+07 2.59185-12 1.4375E-05 6.26363+00 1.2378E+01 3.34533-10 2.2262Z-OS 4.4503+01 (d) Fe 59
Co 59 1.4406E+16
Co 60 9.4858E+07 1.6468-13 3.95203-OS 4.21173-01 3.95283-01 1.06833-11 1.3445E-06 5.2713+00 (y) Co 60
Co 6031 6.24013+02 7.0265Z-15 6.37043-12 2.0292E-03 6.88293-01 1.8602E-11 1.17063-09 1.0473+01 (C) Co 60ml
Ni S5 2.95373+16
Ni 60 1.1378E+16
Ni 6r 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E.16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.10063+15
Ga 71 4.0485E+15
As 75 1.1334E+16
Aa 76 1.1024E+05 1.9296Z-13 2.63793-08 1.4869E-01 8.0643Z-01 2.17963-11 1.29033-06 1.0973+00 (d) As 76
Br 79 1.7953E+15
Br 80 4.37633+02 3.68623-14 5.61603-11 9.41263-03 2.8725Z-01 7.76363-12 8.89323-09 1.7603+01 Cu) Br 80
Br 81 1.7464Z+15
Rb 85 2.15073+16
Rb 87 8.29343+1S 4.79423-17 1.0469E+02 O.OOOO+00 3.7977Z-03 1.0264E-13 5.6937Z-09 4.7963+04(Cy) Rb 87
Sr 84 1.36563+1S
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.84443+15
Zr 94 9.9764E+1S
Zr 96 1.6072E+15
Nb 93 4.5695E+15

*Sbl2l 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Bal36 1.63453E16
Ba137 2.3375E+16
Bal38 1.49213+17
Sm144 5.7981E+13
5m147 2.8219E+14 2.15183-17 1.0377Z+02 O.OOOOZ+00 5.8515Z-05 1.5815Z-15 2.8684E-09 1.059E+O5(My) Sml47
Sml48 2.11593+14 2.12133-22 6.73273+01 0.00003+00 6.66673-10 1.80183-20 2.89021-14 6.971Z+09(My) 8148
Sm149 2.60163+14 8.4219Z-22 7.66883+O1 O.OOOO+00 2.8571Z-09 7.7219E-20 1.1161U-13 2.000E+O9(My) Sml49
SM150 1.38933+14
Sml52 5.0338E+14
8lS3 4.0472E+05 8.8564Z-14 2.1480-08 4.39933-02 1.6686Z+00 4.50985-11 1.2360E-06 1.9463+00 (d) 8.153
SmlS4 4.2827Z+14

3180 9.2365E+ll
W182 2.0397E+14

AJBRF Reactor

Nuclide K/ci3 WATT/cu3 JOJLE/cm3 G(MeV/9*s) Bq/cM3 Ci/cm3 ALl/cc3 T/2

3183 1.1014Z+14
3184 2.3584E+14
3186 2.18833+14

Pb204 6.6931E+13
Pb206 1.1522Z+15
Pb207 1.05663+1S
9b208 2.5051Z+15
U234 6.5388Z+10 4.5488Z-15 5.0884Z-02 3.60733-06 5.84553-03 1.5799Z-13 2.86543-07 2.4573+05 (y) U234
1235 8.55993+12 2.00223-16 6.4154Z+00 1.90762-05 2.6715Z-04 7.22023-15 1.2311Z-08 7.0373+02(ly) P235
U238 1.18033+15 3.9706Z-15 8.0769Z+02 3.0961U-06 5.802U3-03 1.56813-13 2.5560Z-07 4.468Z+03(My) U238
1239 7.48263+02 2.72273-14 5.531S8-11 8.08223-03 3.68293-01 9.9539Z-12 1.03163-08 2.3473+01 Cu) 239

lp239 1.08103+05 2.62573-14 7.70683-09 2.85533-02 3.6829Z-01 9.95393-12 2.9463Z-07 2.355Z+00 Cd) Np239
here are 116 Nuclides.
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Totals. 4.41298422 1.0083E-09 1.847789E.04 1.52261+03 2.66553+03 7.2040K-OS 4.3623E-04

AJBRP Reactor
AjRR8 at the Omaha Veterans Affairs Hospital

Ilapsed Ttme 2 7.95 (yl Cooling Time 0.

COMPOSIZZON

ELEMENT ATOMNS/Cm3

H 6.01742Z.08
He 2.236691.10
Na 1.090738+19
Mg 5.182331+08
Al 1.10676E+22
Si 1.94380E.11
P 1.11329E+06
S 9.35628E+20

Cl 4.36823B+09
Ar 7.301678+08
K 1.35727E821

Ca 2.831078+22
Sc 1.259068.16
Ti 3.090358,18

V 8.88828Z+16
Cr 7.346658.16
Mn 3.219838,17
Fe 2.44268E+21
Co 1.440638+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.545558+16
Ga 1.014908+16
Ge 2.598828.07
As 1.133358.16
Se 7.727798+07
Sr 3.541678.15
Kr 3.499458E07
Rb 2.98003E+16
Sr 2.438588.17
Y 1.432538+16

Zr 5.740161+16
Nb 4.569s2Z+15
Mo 1.467431+06
In 3.12104E-07
Sn 3.441098+05
Sb 1.16227E+15
Te 2.03483E+07

I 6.65814E-03
xe 4.03667E+06
Cs 1.72091E+05
Ba 2.08115E+17
La 3.33709E+06
Ce 1.70101E-O1
Pr 5.46871E-02
Nd 3.484158,03
Pm 7.726198+04
Sm 1.882528.15
Eu 1.56472Z+08
Gd 2.916261+05
LU 0.00000E.00
Hf 1.750038-02
Ta 2.07872E+04
W 7.69706E-14

Re 2.456978+06
Ng 2.06236z-01
Ti 4.05148Z-01
Pb 4.780798S15
Bi 2.13939Z.03
Th 2.792261-03

U 1.188888+1S
Np 1.08099E+05
Pu 3.42174Z+07

Production of a . 0. appn/y.

Production of se a 0. spwy.

a8ZRP Reactor
8.Ai? at the Onmaha Veterans Affairs lospital

At Cooling Tie 0.

Energy distrlbution of decay gaa-rays

Group Z_range NeV/cm3*s photons/ca3ls

1 ( .0 -b 100 8eV) 2.83791-01 5.1598Z800

2 C 0.1 -P 0.2 ReV) 2.1S38Z-01 1.4089Z800

3 ( 0.2 -a 0.4 XCV) 2.6759Z-01 8.91968-01

4 ( 0.4 -- 0.6 81eV) 2.20548.00 4.4108+.00

5 ( 0.6 -- 0.8 NeV) 5.7542Z-02 0.26318-02

C (0.8 -- 1.0 CeV) 5.04533.00 5.60598+00
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7 ( 1.0 -. 1.22 MeV) 8.31743+00 7.49313+00
8 (1.22 -,1.44 MeV) 1.6229E+01 1.2202E+01
9 (1.44 -,1.66 XeV) 588773+01 3.79853+01

10 (1.66 -, 2.0 MeV) 3.3645B+03 1.8385E+03
11 ( 2.0 -, 2.5 eV) 2.3621Z+00 1.0498+.00
12 C 2.5 -, 3.0 XeV) 1.5626E+01 5.68233+00
13 ( 3.0 -, 4.0 MeV) 8.6292Z+01 2.4655E+01
14 C 4.0 -5.0 SOeV) 8.9586E+00 1.9908+00
15 C 5.0 6.5 MeV) 5.2611Z-10 9.1498B-11

18-Group gama source distribution (Photons/cm3s6)
SCALZ-ORN4L 18-Group gamma Ldbrary from 10 NeV to 10 reV

O.OOOOB+00 0.00003+00 9.14983-11 1.9908E+00 2.46553+01 5.68233+00
1.04983+00 1.8385Z+03 5.01873+01 7.4931E+00 5.6059Z+00 8.26313-02
4.4108Z+00 4.45983-01 4.4598Z-01 1.40893+00 2.5799E+00 2.57993+00

AJB2F Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 1.00 (5)

NUclide

Na 23
Na 24
Al 27
171 28
Si 28

P 33
S 32
5 33
C 34
8 35
S 36

Ar 37
X 39
l 40
K 41
3 42

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 47
Ca 48
Ca 49
Se 45
Sc 47
Se 49
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51
V 52

Cr 50
Cr 52
Cr 53
Cr 54
Kn 55
Ha 56
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe 59
Co 59

N/Ce3

1. 0907E+19
4.3304E+oS
1 10631+22
3.6471.S05
1.7614Z.11
1. 11333+06
8.89033+20
7.0172E+18
3.9390E+19
5.2744Z+07
1 87133+17
1. 61143+08
1. 2658+21
1.5880Z+17
9. 13473+19
1.30323.07
2.7445Z+22
7.63373+11
1. 83217+20
3.8219E+19
5.9056E+20
6.39053+09
1.1324E+18
2.61793+05
5.2941Z+19
2.2884Z+04
1. 2591Z+16
1.93013+OS
1. 50313*05
2.54953+17
2.2992E+17
2.2782E+18
1. 6719E+17
1.6008E+17
2.2221Z+14
8.8661Z+16
9.23723+01
3.19213+15
6.15583+16
6.9793E+1S
1.7375.+15
3.2198E+17
7.77553+04
1.4290Z+20
1.4730Z+10
2. 2412Z+21
5.1785E+19
6. 8395E+18
6.86493+07
1.4406Z+16

VATr/cu3 JOULZ/CM3 G(NeV/g-s) Bq/c03 Ci/cM3 ALI/cm3

4.1690Z-12

9. 09733-10

4.3141Z-15

3.7832Z-14

1.5836Z-14

2.96393-13

5.56653-11

8.55643-17

3.89803-12

1. 0418Z-13

1. 96083-11

2.00983-14
3.9817Z-12

3.2444Z-07

1. 76483-07

1.36563-08

4.12613-07

6.91543-08

1. 7272Z+04

3.5774Z-06

4.0114Z-04

7.90S13-05

5.8925Z-08

1.47993-08

8.38133-09
1.97113Z-08

9 .76583+00

1.42643+03

0. 00003+00

O. 0000+00

5. 07983-03

1. 82283-01

2.5575Z+01

3.0286Z-OS

O. 00003+00

2.0885Z-01

4.0865+.01

2.1376Z-02
1.29203-02

S .56463+00

1.88013+03

3.5169Z-01

4.8361Z+00

3.69013+01

2 .7250Z+00

2.02783+02

1. 62833-01

3.1512Z+02

4.62843-01

3.03223+01

4. 62843-01
3.03623+01

1. 50393-10

S.08133-OS

9.50513-12

1. 30713-10

9. 97323-10

7.36493-11

5.48073-09

4.40073-12

8.5167Z-09

1.2509Z-11

8.19513-10

1. 25093-11
8.20603-10

2.38823-06

9.2161Z-06

8.43373-08

3.72013-06

3.10093-06

1.69263-05

8.7032E-05

4.71963-08

2.38733-04

7.4055Z-07

3.9430Z-06

2.5019Z-07
2.4887Z-06

Ha 24

Al 28

P 33

5 35

Ar 37

K 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

5.72583-24 3.88243+01

1.14712-13 3.71833-11

2.3477Z-12 3.14463-08

1.1164Z-13 1.39013-05

2.59183-12 1.43753-05

1.51763-11 3.27713-11

1.75633-01 2.8497Z-01

4.20123+00 S.80523+00

8.40742-02 1.1830Z+02

6.26363+00 1.23783+01

8.85713-22 1.6064Z-16 V SO

7.70183-12 3.99123-09 V 52

1.56903-10 1.45133-06

3.19733-09 3.90433-OS

3.34533-10 2.22623-OS

Mn 56

Fe 55

F 59

AJ33R Reactor

Nuclide

Co 60
Co 60.1
3L5S
Si 60
Ni 61
Ni 62
Xi 64
Ca 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70

N/cM3

9 .48SS+07
6.2332Z+02
2.95373+16
1.13783+16
4.9463Z+14
1.57673+15
4.01783+14
2.00273+16
8.92653+15
2.2091Z+16
1.2682Z+16
1. 8637Z+15
8.54563+15
2.72733+14

1.64683-13
7. 0188-15

JOULc/0m3

3.95203-OS
6.3634Z-12

G(HeV/g*s) Bq/cw3

4.2117Z-01 3.95283-01
2.02693-03 6.C7533-01

Ci/c03 ALI/cm3

1 06833-11 1.34453-06
1SS823-11 1.16933-09

Co s0
Co 60.3
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Ga 69 6.10063.15
Ca 71 4.04853+15
As 75 1.13343+16
An 76 1.10243.oS 1.9296E-13 2.63793-08 1.48693-01 8.06433-01 2.1795R-11 1.29033-06 As 76

Br 79 1.79533+1S
Br SO 4.37413+02 3.68443-14 5.61313-11 9.40783-03 2.87103-01 7.75962-12 8.8887E-09 Br 80

Br 81 1.74643.15
Rb 85 2.15073+16
Rb 87 8.29343+15 4.7942Z-17 1.04693+02 0.00003+00 3.79773-03 1.0264B-13 5.6937E-09 Rb 87

Sr 84 1.36563+415
Sr 86 2.40443+16
Sr 87 1.7070Z+16
Sr 88 2.0138E+17
Y 89 1.43253+16

Zr 90 2.95333,16
Zr 91 6.44053+1S
Zr 92 9.8444Z+15
Zr 94 9.97643.15
Zr 96 1.60723+15
Ib 93 4.5693Z+1S
Sbl21 6.6494Z+14
Sbl23 4.9734Z+14
Ra130 2.20608.14
3a132 2.10203+14
Sa134 5.0301+315
3a135 1.37193.16
Ba136 1.63453.16
Ra137 2.33753+16

-Ra138 1.4921Z+17
Sm144 5.79813-13
Sm147 2.82193+14 2.1518S-17 1.03773+02 0.00003+00 5.85153-05 1.58153-15 2.86843-09 Sm147

Dm148 2.1159Z+14 2.12133-22 6.73273+01 o.OOOo+300 6.66673-10 1.8018Z-20 2.80113-14 Sm148

Sm149 2.60163+14 8.42193-22 7.66883+01 0.00003+00 2.8571Z-09 7.72193-20 1.11613-13 Sm149

Dm150 1.18933+14
S3152 5.0338Z+14
Sml53 4.04713+05 3.85633-14 2.14803-08 4.39923-02 1.66863.00 4.50983-11 1.23603-06 SM153

Sm154 4.28273+14
In80 9.2365Z+11

3182 2.03973.14
3183 1.10143.14
1184 2.35843+14

AJ3RF Reactor

Nuclide N/cM3 WATT/cm3 JOULt/cm3 G(CeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

3156 2.18833+14
Pb204 6.69311.13
Pb206 1.15223+15
Pb207 1.05663+15
PD20 2.50513+15

m234 6.53883.10 4.5488Z-15 5.08843-02 3.60733-06 5.84553-03 1.57993-13 2.86543-07 U234

U235 8.55993+12 2.0022Z-16 6.41543+00 1.90763-05 2.67153-04 7.22023-15 1.23113-08 U235

U238 1.18033+15 3.9706E-15 8.07693.02 3.09613-06 5.80213-03 1.5681E-13 2.55603-07 U238

U239 7.47893+02 2.7214B-14 5.5291R-11 8.07823-03 3.68113-01 9.94903-12 1.0311E-08 U239

Np239 1.08103.05 2.6257S-14 7.70683-09 2.85339-02 3.68293-01 9.95393-12 2.94633-07 11p239

1.0 (a) 1.00333-09 1.8477891+04 1.5144Z+03 2.65153+03 7.16623-08 4.36173-04

A33RF Reactor
AJ3RF at the Omaha Veterans Affairs Rospital

At Cooling Time . 1.00 (C)

tnergy distribution of decay gamna-rtys

Group B range NeV/CM3*a Pbotoan/cm3-

1 C 10 -- 100 3ev) 2.837SX-01 8.1596Z+00

2 ( 0.1 - 0.2 ReV) 2.1838B-01 1.40893+00

3 0 0.2 - 0.4 leV) 2.67581-01 8.91943-01

4 C 0.4 -a 0.6 teV) 2.3180E-01 4.6361B-01

5 C 0.6 - 0.8 Nev) S.7833X-02 8.261S3-02

6C 0.8 -P l.O 36ev) 8.04495+00 5.60553+00

7 C 1.0 -xl.22 t6eV) $.31733+00 7.4931Z+00

8 C1.22 -a1.44 t6eV) 1.62273+01 1.2201Z+01

9 C1.44 -+1.66 teV) 5.88763+01 3.79843+01

10 C1.96 -- 2.0 lleV) 3.34721.03 1.82913+03

11 C 2.0 -a 2.5 36eV) 2.36133+00 1.049S5+00

12 C 2.S - 3.0 t6ev) 1.56263+01 5.68223+00

13 C 3.0 -a 4.0 t6eV) 8.61783+01 2.4622Z+01

14 C 4.0 -* 5.0 3eV) 8.94681+00 1.98823+00

ls C 5.0 -, 6.5 tRev) 5.2611B-10 9.14983-11

18-Group gama source distribution (Pboton8/co3'8)
ScALI-0M 18-Group gem Loraxy fraom 10 t6eV to 18 IeV

0.o00000oo 0.0000300 9.14983-11 1.98823+00 2.46223.01 5.68223+00

1.049SZ.00 1.8291X+03 5.0183Z+01 7.49313+00 3.60553+00 8.26183-02

4.6361Z-01 4.45973-01 4.45973-01 1.40893+00 2.57983+00 2.57983+00

AJBR2 Reactor
AJBRF at the Omaha Veterana Affairs Rospital

At Cooling Time 16.67 (C)
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Nuclide N/cm3 WATr/cuL3 JOULE/c3 G(MeV/g*a) Bq/cM3 Ci/cm3 ALI/cm3

Na 23 1.0907E+19
Na 24 4.2752E+0S 4.1159Z-12 3.2030B-07 9.6413E+00 5.4936E+00 1.4848E-10 i.3578E-06 Na 24

Al 27 1.106S8+22
Al 26 2.114E+03 5.2767E-12 1.0236C-09 *.2733E+00 1.09059+01 2.9473E-10 5.3456E-08 Al 28

Si 28 1.7614E+ll
P 33 l.i129E+06 4.3127E-1S 1.36521-08 0.0000+00 3.5158E-01 9.50211-12 8.4311E-08 P 33

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 5.2740E+07 3.78281-14 4.12571-07 0.0000+00 4.8357E+00 1.30691-10 3.7198E-06 S 35

S 36 1.8713E+17
Ar 37 1.6110E+08 1.58331-14 6.91391-08 5.0786E-03 3.68921+0i 9.9709E-10 3.10021-06 Ar 37

K 39 1.2658E+21
K 40 1.5880E+17 2.9639E-13 1.7272B+04 1.8228E-01 2.7250E+00 7.36491-11 1.6926E-05 X 40

K 41 9.13473+19
K 42 1.2831E-07 5.48061-11 3.52221-06 2.5181E+01 1.99662+02 5.39611-09 8.5689E-05 K 42

Ca 40 2.74451+22
Ca 41 7.63371.11 8.55641-17 4.01141-04 3.0286E-oS 1.62831-01 4.40071-12 4.71961-08 Ca 41

Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E.20
Ca 45 6.39021+09 3.89781-12 7.90471-05 0.00003+00 3.15101+02 8.51631-09 2.3871E-04 Ca 45

Ca 46 1.1324E+18
Ca 47 2.61331+05 1.03993-13 5.88211-08 2.08481-01 4.62031-01 1.24871-11 7.39241-07 Ca 47

Ca 48 5.29411+19
Ca 49 6.0908E+03 5.2188E-12 3.9387E-09 1.08768+01 8.07031.00 2.18125-10 1.0495E-06 Ca 49

Sc 45 1.2591E+16
Sc 47 1.93011+05 2.0098E-14 8.3813B-09 2.13763-02 4.6284E-01 1.25098-11 2.5018E-07 Sc 47

Sc 49 1.37721+0S 3.64821-12 1.8061B-08 1.18381-02 2.78191+01 7.51883-10 2.2803B-06 Sc 49

Ti 46 2.54951+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti S0 1.6008E.17

V 50 2.22215+14 5.72581-24 3.88241+01 1.51761-11 3.27711-11 8.85712-22 1.60643-16 V 50

V 51 8.86613+16
Cr 50 3.19211,15
Cr 52 6.15583+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.2167E+04 2.17901-12 2.9186E-08 3.89921+00 5.3880E+00 1.45621-10 1.34708-06 Mn 56

Fe 54 1.4290E+20
Pe 55 1.47308+10 1.1164B-13 1.39011-05 8.40733-02 1.1830E+02 3.1973Z-09 3.9043B-OS Fe 55

Fe 56 2.24121+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 6.86371+07 2.59141-12 1.4372E-OS 6.2625E00 1.2375E+01 3.3447E-10 2.2258E-05 Fe 59

Co 59 1.4406E+16
Co 60 9.48581+07 1.64681-13 3.9520B-0S 4.2117E-01 3.9528B-01 1.06831-11 1.34451-06 Co 60

AJBEF Reactor

Nuclide

xi 58
Ni 60
Ni 61
Ni 62
Hi 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69
Ga 71
As 75
As 76
Br 79
Br 81
lb 85
Rb 57
Sr 54
Sr 56
Sr 87
Sr 88
V 89
Sr 90

Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Bal30
Bal32

NICM3 XATr/co3 JOULE/cn3 G(MeV/gq.) Bq/cr3 Ci/cM3 ALI/Ciu3

2.9537E+16
1.1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1.26821E+16
1.8 6373+15
8.5456E+15
2.72733+14
6.1006E+15
4.0485E+15
l.1334E+16
1.09441+05 1.9156Z-13 2.6187Z-08 1.4761Z-01 8.00561-01 2.16371-11 1.28091-06 As 76

l.7953.+15
1. 74641+15
2.1507E+16
8.29341+15 4.7942Z-17 1.04693+02 0.0000Z+00 3.79771-03 1.02641-13 5.69371-09 Rb $7

1.36561+15
2.40449+16
1.70703+16
2.0138Z+17
1.432$3+16
2.95331+16
6.44053+15
9.8444Z+15
9 .9764E+15
l.60723+15
4 .56953+15
6.6494Z+14
4.97343+14
2 .2060E+14
2.1020E+14
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Bal34 5.0301E+15
Sa135 1.3719z+16
Bal36 1 6345E+16
Bal37 2.3375E+16
Bal3S 1 4921E+17
Sm144 5.79813+13
Sm147 2 .219E+14 2 15181-17 1.03773+02 0.0000+00 5 1-05 1.58151-15 2.8684E-09 Sm147
Sm148 2.11593+14 2.1213t-22 6.73273+01 0. 0000300 6.66C7Z-10 1.80181-20 2.80111-14 Sm148
Sm149 2.6016Z+14 8. 4219E-22 7.66883+01 0.00003.00 2.85713-09 7.7219E-20 1.11611-13 Sm149
8mlSO 1.3893Z+14
8m152 5.0338Z+14
Sm.53 4.0305S+05 8.81993-14 2.13923-08 4.38123-02 1.66183+00 4.49133-11 1.2309E-06 9n153
8m.54 4.28271+14
f180 9.2365'+11
3182 2.03973+14
N183 1.10141+14
f184 2.35841+14

N186 2.18 3Z+14
Pb2O4 6.6931E+13
Pb206 1.1522E1.S

AJRF lReactor

Nuclide N/cc3 WATT/cm3 JOULz/cm3 G(NeV/g-s) 3q/cM3 Ci/CM3 AL?/cm3

P.207 1.05C66+lS
M.20S 2.5051Z315

- U234 6.53883+10 4.54883Z-15 5.0884Z-02 3.60733-06 5.8455Z-03 1.57991-13 2.86543-07 U234
U235 .SS99Z+12 2.0022Z-16 6.41543.00 1.90763-05 2.6715Z-04 7.22023-15 1.23113-08 U235
U238 1.1803E+15 3.9706C-1S S.07691+02 3.09612-06 5.8021E-03 1.56813-13 2.5560E-07 U238

Np239 1.08023+05 2.62381-14 7.7013E-09 2.8532E-02 3.6803B-01 9.94673-12 2.9442E-07 Np239
16.7 lm) 8.28031-11 1.8477891+04 6.52883+01 1.5224E+02 2.03313-08 4.2237E-04

AJBRR Reactor
AJORY at the Omaha Veterans Atfairs Hospital

At Cooling Time 16.67 in)

fnergy distribution of decay gamma-rays

Group I range
1 ( 10 - 100 UeV)
2 ( 0.1 -0 0.2 NeV)
3 ( 0.2 - 0.4 HeV)
4 C 0.4 - 0.6 leV)
5 C 0.6 - 0.8 NOV)
6 C 0.8 1.0 HeV)
7 C 1.0 -a1.22 UCV)
8 (1.22 -a1.44 HeV)
9 (1.44 -. 1.66 Hev)

10 (1.66 - 2.0 IeV)
11 ( 2.0 - 2.5 McV)
12 C 2.5 - 3.0 HeV)
13 C 3.0 - 4.0 HeV)
14 ( 4.0 - 5.0 Oev)
15 ( 5.0 -. 6.5 KeV)

MeV/c.382
2.66453-01
2.16903-01
2.6399Z-01
2.2345Z-01
4.1539Z-02
4.6503Z+00
8.28443+00
1.54963+01
5.7974Z+01
2.22743+01
1.87961+00
1.54093+01
2.29653Z01
2.3814Z+00
5.26113-10

Whotons/c,3-s
4. 84453+00
1.39943+00
S .7995S-01
4.46901-01
5.93413-02
5.14703+00
7 .46523+00
1.16513+01
3.74023+01
1 2172Z+01
8.35391-01
5.60313+00
6.56153+00
5.29191-Ol
9. 1498-11

18-Group gSma source distribution (Photons/cm3-8)
SCALE-ORNL 1S-Group gamma Library trom 10 HeV to 10 IeV

o.0oooo.00 0.0000o+00 9.1498Z-11 5.29193-01 6.56151+00 S.60319+00
8.38393-01 1.2172Z*01 4.9054Z.01 1.4632X+00 5.16705+00 5.93412-02
4.4690o-01 4.3998Z-01 4.32998-01 1.39943+00 2.42223+00 2.42223+00

AJBRF Reactor
AJBRF at the Omaha Veterans Atfairs Hospital

At Cooling Ti7Y 11.57 (d)

muclide N/cm3 WATr/c%3 JOUVLZ/cm3 G(HeV/gs) 4/cm3 Ci/cM3 ALI/ca3

Sa 23
Al 27
Si 28
p 33
8 32
6 33
* 34
6 35

36
Ar 37

x 39
K 40
K41

Ca 40
CI 41
Ca 42
Ca 43
CI 44
Ca 45
Ca 46
Ca 48

1.09073+19
1.10683+22
1.7614Z+11
8.1173Z+05 3.14553-15 9.9574Z-09 0.00001+00 2.56433-01
8.8903Z+20
7.0172E+18
3.93903+19
4.81233+07 3.45171-14 3.76463-07 0.0000Z+00 4.41243.00
1.87133.17
1.2816Z+08 1.25953-14 5.50003-08 4.0401Z-03 2.93483+01
1.26581+21
1.5880Z+17 2.9639Z-13 1.72721+04 1.822S3-01 2.12503.00
9.13473.19
2.74451+22
7.63373.11 S.55643-17 4.0114Z-04 3.02861-05 1.6283Z-01
1.8317Z+20
3 .6219+19
5.9056.+20
6.0831Z+09 3.7105Z-12 7.52481-05 0.00003+00 2.9996Z+02
1.1324Z+18
5.2941.+19

*.9304Z-12 6.1493Z-08 P 33

1.19253-10

7.93203-10

7.36491-11

3.39423-06 a 35

2.46621-06 Ar 37

1.6929Z-05 K 40

4.40073-12 4.7196Z-08 8. 41

8.10692-09 2.2724Z-04 Ca 45
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Sc 45 1.2591z16
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18 i
Ti 49 1.6719E+17
Ti 50 1.6008E.17

V 50 2.2221+14 5.7258Z-24 3.88241+01. 1.5176E-11 3.27711-11 8.8571Z-22 1.6064Z-16 V SO
V 51 8.8661E+16

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 C.9793E+15
Cr 54 1.7375E+15
Mn 55 3.219BE+17
Fe 54 1.4290E+20
Fe S 1.4613E+10 1.10753-13 1.3790E-OS 8.34011-02 1.1735E+02 3.17171-09 3.87311-05 Fe 55
Fe 56 2.24123+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 5.73241+07 2.16422-12 1.2003Z-OS 5.2302E+00 1.0335E+01 2.7934E-10 1.85891-0S Fe 59
Co 59 1.4406Z+16
Co 60 9.44651+07 1.6400Z-13 3.93561-05 4.19421-01 3.93631-01 1.0639E-11 1.3389E-06 Co 60
Ni 58 2.9537E.16
Ni 60 1.13731+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+1S
Zn 64 2.2091E+16

AJBRF Reactor

Nuclide N/CM3 ATAT/cm3 JOULE/cm3 G(CeV/ISs) Sq/ce3 Ci/cm3 ALI/Cm3

Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Za 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E.15
Ga 71 4.0485E.15
Au 75 1.1334E+16
Br 79 1.7953E+1S
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E.15 4.7942Z-17 1.0469B+02 0.00003+00 3.79773-03 1.0264Z-13 5.6937Z-09 Rb 87
Sr 84 1.3656E+1S
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
r 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E315
Zr 92 9.8444E1*S
Zr 94 9.9764E+1S
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Bal30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+1S
Bal35 1.3719E+16
Ba136 1.6345E+16
Bal37 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sml47 2.8219Z+14 2.15181-17 1.0377Z+02 0.0000+00 5.8S15Z-0S 1.58151-15 2.8684Z-09 Sm147
Sml48 2.11591+14 2.1213Z-22 6.7327Z+01 0.00001+00 6.6667Z-10 1.8018-20 2.80113-14 Bm148
5m149 2.60161+14 8.4219Z-22 7.66883+01 0.00003.00 2.8571Z-09 7.72193-20 1.11613-13 Sm149
Sm1SO 1.38933+14
Sn152 5.0338E114
Sm154 4.2827E+14
1180 9.23653+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584Z+14
W186 2.18833.14

Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb207 1.0566E1.S
Pb208 2.501lE+15
0234 6.5388Z+10 4.54883-15 5.0884Z-02 3.60733-06 5.84553Z-03 1.5799Z-13 2.8654Z-07 11234
1235 8.5599Z+12 2.0022Z-16 6.4154Z+00 1.90761-05 2.4715Z-04 7.22023-15 1.2311Z-08 U235
0238 1.1803Z.15 3.9706Z-15 8.07693+02 3.0961Z-06 5.8021Z-03 1.5681Z-13 2.5560Z-07 -U238

11.6 (d) 6.5050Z-12 1.847789E+04 5.9194Z.00 4.6496Z+02 1.2566Z-08 3.0936Z-04

3ABRP Reactor
.7B at the Omaha Veterans Affairs loapital

At Cooli4g Time i 11.57 (d)

tnergy distribution of decay gama-rays
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Group Lrange
1 ( 10 -,100 eV)
2 0 0.1 - 0.2 nev)
3 C 0.2 - 0.4 HeV)
4 C 0.4 -> 0.6 HeV)
5 C 0.6 - 0.8 HeV)
6 0.8 -W 1.0 nev)
7 C 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 NOV)
9 (1.44 -. 1.66 Hev)

10 (1.66 - 2.0 Hev)
11 C 2.0 - 2.5 HeV)
12 C 2.5 3 3.0 HeV)
13 C 3.0 -> 4.0 MeV)
14 t 4.0 - 5.0 NeY)
15 C 5.0 -> 6.S HaV)

HaV/cm3^.
2.0187Z-01
7.69603-02
1.00731-02
2.78683-05
3.41031-09
2.47161-05
6.9030Z+00
6.2780Z+00
4.3451Z-01
1.65321-09
9.1789Z-06
5.08491-08
1.78243-09
8.6382Z-10
5.26113-10

Photone/cm3'e
3.67033+00
4.9651t-01
3.35783-02
5.57373-05
4.8719B-09
2.7463Z-OS
6.21893+00
4.7203Z+00
2.8033X-01
9.03403-10
4.07953-06
1.8491Z-08
5.09263-10
1.91961-10
9.14983-11

18-Group gamma source dietribution (Photons/cm38e)
SCALZ-ORNL 18-Group gamma Library from 10 neV to 10 reV

0.00003+00 0.00003+00 9.14983-11 1.9196Z-10 5.09263-10 1.84913-08
4.079SS-06 9.0340Z-10 5.0006Z+00 6.21891.00 2.74633-05 4.8719z-09
5.57371-05 1.6789Z-02 1.6789Z-02 4.96513-01 1.83523+00 1.83523+00

AJBRP Reactor
AJBRZ at the Omaha Veterans Afairs Rospital

At Cooling Time - 31.69 (y)

Nuclide N/c.3 WATT/Ce3 J]OUL3/cm3 GCMeY/g'~s) Bq/Cu.3 Ci/cM3 ALI/cm3

la 23
Al 27
Si 28
8 32
S 33
S 34
8 36
K 39
K 40
K141

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Sc 45
* 146
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
vi 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Sn 66
Zn 67
Zo 68
ZZ 70
Ga 69
Ge 71
An 75

1. 0907Z+19
1. 10683+22
1. 76143+11
8.89033+20
7.01723.18
3.93903+19
1. 8713Z+17
1.26583+21
1.58803Z17 2.9639Z-13 1.72723.04 1.82283-01 2.72503+00 7.36493-11 1.6926Z-05 K 40
9.13473+19
2.74453,22
7.63211+11 8.5546Z-17 4.0106Z-04 3.0279Z-05 1.6279Z-01 4.39983-12 4.71863-08 Ca 41
1. 83173+20
3.8219Z319
S.90561.20
1.13243+18
5.29413+19
1.2591Z+16
2.5495Z+17
2.29923+17
2.27823+18
1.6719Z+17
1.6008Z+17
2.22213+14 5.72583-24 3.8824X+01 1.51763-11 3.2771Z-11 8.85713-22 1.60643-16 V S0
8.8661Z+16
3.1921Z315
6.15583.16
6. 97933+15
1.7375E+15
3.2198Z+17
1.4290E+20
2.2412E+21
5.1785Z+19
6. 8395E+18
1.44063.16
2.95373+16
1.1378E.16
4.9463E+14
1.57673.15
4.01783+14
2.00273+16
8.9265E+15
2.2091Z+16
1.2682Z.16
1.8637Z+15
8.54563.15
2.72733,14
6.1006Z.15
4.0485.S15
1.13343.16

AJBRU Reactor

Muclide V/CM3 WATI/wz3 J0UL3/cm3 OCMeV/g8) aaCM3 Ci/oM3 A1LcIA3

Dr 79
Sr 81
lb 85
Rb 87
Sr 84
Sr 86
Sr 87

1.79533+15
1.74643+15
2.15073+16
8.29343+15
1.3656Z+15
2.40443.16
1.7070Z+16

4.7942Z-17 1.04693+02 0.0000Z+00 3.79773-03 1.02643-13 5.69373-09 1b 87
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Sr 88 2.038E.17
V 89 1:.4325E*16
zr 90 2.9533E.16
Zr 91 6.44058+15
zr 92 9.8444E.15
zr 94 9.9764E+15
Zr 96 1.6072E+15
Kb 93 4.S69SE.15
1,121I .6.6494E.14
sb123 4.97348+14
a130 2.29060E.14

3a132 2.1020E+14
3aI34 5.0301E+15
8.a135 I.3719E+16
a136 1:.63458.16

Ba137 2.3375E.16
8a138 1.4921E.17
5.144 5.7981E.13
5.147 2.82191+14 2.15188-17 1.0377Z.02 0.00003.00 5.85158-05 1.58153-15 2.86848-09 S.147
5.148 2.11598.14 2.1213Z-22 6.73278.01 0.00008.00 4.66678-10 1.80183-20 2.80118-14 S.148
8.149 2.60163.14 8.42193-22 7.66888.01 0.00003.00 2.85718-09 7.72198-20 1.1161Z-13 8.149
8.150 1.3893Z.14
8.152 5.0338E.14
8.154 4.2827E.14
5180 9.236SE.11
5182 2.03978.14
W183 1.10148.14
5184 2.3584E.14
5186 2.18838.14
Pb204 6.6931E.13
P1,206 1.1522E.15
51,207 1.0566E.15
Mb20 2.50518.15
U3234 6.53883.10 4.54888-15 .5.0884Z-02 3.6073Z-06 5.84558-03 1.57998-13 2.86548-07 U3234
U3235 8.55998+12 .2.00228-16 6.41548,00 1.90768-0S 2.67158-04 7.22028-15 1.23113-08 13235
U3238 1.18038+15 3.97068-15 8.07698.02 3.09618-06 5.8021Z-03 1.S6813-13 2.55608-07 U3238

31.7 (y) 3.0527Z-13 1.8477698+04 1.82343-01 2.90368+00 7.84758-11 1.75368-05

A73R1 Reactor
AJRR8F at the Omaha Veterans Affairs Hospital

At Cooling Time 31.69 Cy)

ZRaergy distribution of decay gemms-rays

Group 1U range MeV/c.3-s Photons/cui3-s
1I 10 -, 00 8eV) 1.7368Z-04 3.15781-03
2 C0.1 -. 0.2 3eV) 3.73978-05 2.41278-04
3 C0.2 -a0.4 XeV) 3.70008-06 1.,2333Z-OS
4 C0.4 -. 0.6 MeY) 2.78682-05 5.57378-OS
5 (0.6 -a0.8 Hey) 3.41032-09 4.87198-09
6 C0.8 -a1.0 NeV) 1.9953Z-09 2.21708-09
7 C1.0 -al.22 HeV) 1.90238-09 1.71388-09
8 (1.22 -al.44 XeV) 1.6284Z-09 1.22433-09
9 (1.44 -al.66 HeY) 4.25948-01 2.74808-01

10 (1.66 -a2.0 XeY) 1.65328-09 9.03408-10
11 C2.0 -a- 2.5 3eV) 1.99758-09 8.87788-10
12 C2.5S- 3.0 KeV) 1.53198-09 5.57048-10
13 C3.0 -a4.0 KeY) 1.78242-09 5.0926Z-10
14 (4.0 -a5.0 3eV) 8.6382Z-10 1.91963-10
15 C5.0 -a6.5 HeY) 5.26118-10 9.14988-11

18-Group gamma source distribution (Photonhfcm3uo)
SCSLZ-ORNL 18-Group gamms Library from 10 NCV to 10 8eV

0.00008+00 0.00003.00 9.14988-11 1.9196Z-10 5.09263-10 5.57048-10
8.87788-10 9.03408-10 2.74808-01 1.71383-09 2.21703-09 4.67193-09
5.57373-05 6.16678-06 6.1667Z-06 2.41278-04 1.57893-03 1.5769Z-03

A.ThR1 Reactor
5.AJRR at the Omaha Veterans Affairs Hospital

At Cooling Time * 31.69 (y)

COMPOSITON

ZLEMINT ATOMES/cm3

8 6.017428+08
He 2.236698.10
Na 1.090738+19
Mg 5.186668.08
Al. 1.106768+22
Si 1.943808.11
P 0.06D0003.00

*8 9.356288.20
C01 4.582061.09
Ar 5.266388.08

I 1.357278.21
Ca 2.831073+22
SC 1.25906Z+16
Ti 3.090358+18



V
Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
AS
Se
8r
Br
Rb
Sr
V

Zr
Nb
Mo
In
Sn
Sb
Te
I

Xe
Ca

9a
La
Ce
Pr
Nd
PM

Sm

Eu
Gd
Lu
Hf
Ta

Re
Hg
TI
Pb
Bi
Th

U
Np
Pu

Totals.
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8 .8882BE+16
7 .34665E+16
3 .21983Z+17
2.44268B+21
1.44063E+16
4.33883E+16
2.89540E+16
4.545551+16
1.01490E+16
2.60001E+07
1.13335E+16
7.73883E+07
3.54167E+15
3.50156E+07
2.98003E+16
2.438581+17
1 .43253E+16
5.74016E+16
4.56952E+1S
1.55369E+06
O.OOOOOE+00
3.453541+OS
1.16227E+15
2.09392E+07
6.99916E-03
4 .15612E+06
1.153491+06
2 .08115E+17
3.33735E+06
1.70872E-01
5 .46942E-02
9.647611+04
3 .90524Z+04
1.B8252E+lS
1.566731+08
1.56771E+06
0.00000+00
1.75003E-02
2.47898E+04
7.697061+14
2 .50852E+06
2.01624E-01
4 .34033E-01
4.78079E11S
2.13978E+03
1.22622E-01
1.18888E+15
O.OOOOOE+00
3.42949E+07
4.41291E+22

AJ8RZ Reactor
AJRPF at the Omaha Veterans Affairs Hospital

AJ8RP Soil (Side) Flux

Time
zero
1.0 Cs)

16.7 C1m8)
11.6 Cd)
31.7 (y)

D(SV/h) Bq/g Bq/cm3 Ci/-3 ALI/cm3 WATT/cm3 JOULc/c3
3.807E-04 1.1342+03 2.665+03 7.204Z-02 4.3626-04 1.0081-09 1.8477893+04
3.7863-04 1.128Z+03 2.6521+03 7.166X-02 4.362Z-04 1.0033-09 1.847789E+04
1.632Z-05 3.2013+02 7.522Z+02 2.033Z-02 4.224Z-04 8.260Z-11 1.8477891+04
1.48OE-06 1.979E+02 4.650E+02 1.257Z-02 3.0943-04 6.5051-12 1.8477891+04
4.5591-08 1.2363+00 2.904Z+00 7.8483-05 1.7543-05 3.0532-13 1.8477093+04

AJBR3 Reactor
AJaRI at the Omaha Veterans Affairs Eospital

Por a Volume of l.0000OE+O(cM31 of MBS Concrete S1

AJR31 Soil (Side) Flux

Time
zero
1.0 Cs)

16.7 Cm)
11.C (d)

31.7 (y)

Becquerel SV/h ALI Watt
2.6653+03 3.8071-04 4.362Z-04 1.008Z-09
2.6521+03 3.7861-04 4.362Z-04 1.003Z-09
7.522Z+02 1.632Z-05 4.224Z-04 8.2803-11
4.650Z.02 1.480E-06 3.094Z-04 6.SOSE-12
2.904E+00 4.5S92-08 1.754Z-05 3.053Z-13

AJIRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time - Eq/Kg ri/Kg Ci/Kg MeV/gre
zero 1.134Z+06 4.291J-10 3.066Z-05 1.5232+03
1.0 (s) 1.1283+06 4.2691-10 3.0493-05 1.5143+03

16.7 Cm) 3.201E+05 3.524E-11 8.6513-06 4.5291+01
11.6 (d) 1.9791+05 2.7683-12 5.3471-06 5.9191+00
31.7 (y) 1.236Z+03 1.2993-13 3.3393-08 14.233-01

AJ1RF Reactor
A1aRP at the Omaha Veterans Affairs HosPital

Time zq/g Evh W/g C1index
sero 1.1343+03 3.8071-04 4.291E-10 2.770.+03
1.0 (s) 1.1283+03 3.7863-04 4.2693-10 2.7553+03

16.7 Cm) 3.201.+02 1.6323-05 3.5243-11 7.1731+01
11.6 (d) 1.9793+02 1.4801-06 2.76S8-12 2.642Z300
31.7 (y) 1.2363+00 4.5593-08 1.2993-13 4.035S-01

AJW Soil (Side) Flux

A£3RR Soil (Side) Flux

The 1brary *FMD/D-2 Decay&ICR72 Beaard Data * Clearance 2000
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ANITA-2000 INPUT FILE

conciny
concclr

31 6NYAJBRF Reactor
AJERF at the Omaha Veterans Affairs Hospital

2.35 1.0000-12 1.0 NBS Concrete Slab
Na 0.01772
Al 21.10000
S 2.12000
r 3.75000
Ca 80.18000
Fe 9.64000
Sc 0.00004
Ti 0.01046
V 0.00032
Cr 0.00027
Mn 0.00125
Co 0.00006
Ni 0.00018
Cu 0.00013
Zn 0.00021
Ga 0.00005
As 0.00006
Br 0.00002
Rb 0.00018
Sr 0.00151
Y 0.00009
Zr 0.00037
Nb 0.00003
Sb 0.00001
Ba 0.00202
Sm 0.00002
EU 0.00000
Ta 0.00000
W 0.00001
Pb 0.00007
U 0.00002

1 1
2.27682+060.00000.00
2.92592+07
0

2 1
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

3 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

4 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

5 1
2.27682+062.92592.07
2.27682+062.92592*07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

6 1
2.27682+062.92592+07
2.21682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07

7 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07

8 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

9 1
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+060.00000+00
2.92592+07
0

10 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.82592+07
2.27662+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

11 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.2762 0622.92592+07
2 .27682+062.92592+07
2.276B2+060.00000+00
2. 92592+07
0

12 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .276824062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

13 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592.07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

14 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+01
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

15 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592407
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682062 .92592+07
2.27682+060.00000+00
2.92592+07
0

16 1
2.27682.062.92S92.07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592.07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

17 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2_27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2. 27682+062 . 92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2. 92592+07
0

18 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.2.ZM062.92592+07
2.27682+060.00000+00
2.92592+07
0

19 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
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0
20 1

2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27632+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+060.00000+0
2.82258+07

21 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+060.00000+00
2.87100+07
0

22 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+060.00000+00
2.93940+07
0

23 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
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2.14200+062.93940+07
2 .124d0+060 .00000+00
2.94120+07
0

24 1
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+060.00000+00
3.01554+07
0

25 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+050.00000+00
3.08467.07
0

26 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2 .82600+062 .87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+060.00000+00
2.91565+07
0

27 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07 

i
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592.07
2.27682+062.92592+07
2.27682+062 .92592+07
2 .27682+062 .92592+07
2 .27682+062 .92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053 .08467+07
2.37945+062.91565+07
2.45055+060.00000+00
2.90854+07
0

28 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100.07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+060.00000+00
2.73520+07
0

29 1
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062,92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2,27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.276S2+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+060.00000+00
2.83753+07
0

30 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
i.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07-
2.27682+062.92S92+07-
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2.27682+062 .92592.07
2.27682+062. 92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2. 27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063. 01554+07
6.8933+0053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3 .16070+062.93753+07
4.29096+060. 0000000
2.72450+07
0

31 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592.07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+060.00000+00
2.91613+07
0

32 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062. 92892,07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.900854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474.062.91613+07
1.67827+060.00000.00
2.98577+07
0

33 1
2.27682+062.92592+07
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2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+060.00000+00
2.99490+07
8

34 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+060.00000+00
3.00772+07
0

35 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92S92+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07



Attachment Gl: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 9 of 400

1.38060+063.01554+07
6.89330+053 .08467+07
2.37945+062 .91565.07
2.450SS+062.90854+07
4.18396+062.73520+07
3.16070+062 .83753+07
4.29096+062.72450s07
2.37474+062.91613.07
1.67827+062.98577+07
1.58702+062.99450+07
1.45885+063.00772.07
2.27602+060 .0000000
2.92592+07
0

36 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+06 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1 .38060.063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.5 8702+062.99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2 .27682+060.00000+00
2.92592+07
0

37 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92S92+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062 .98s77+07
1.s5702+062 .99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+060.00000+00
2.97360+07
0

38 1
2.27682+062 .92592+07
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2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592.07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27602+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.321020+062.82258+07
2 .82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3..16070+062.83753+07
4.29096+062 .72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062.97360+07
2.27682+060.00000+00
2.92592+07
0

39 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600.062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2.27682,062.92592+07
1.80003+062.97360.07
2.27682+062.92592+07
2.27682+060 .00000+00
2. 92592+07
0

40 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682+062 .92s92+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2..14200+062 .93940+07
2.12400+062 .94120+07
1.38060+063 .015S4+07
6.89330+053.08467+07
2.37945+062.9156S+07
2.45055+062.90854+07
4.18396+062.73520.07
3.16070+062.83753+07
4.29096+062.72450.07
2.37474+062.91613+07
1 .67827+062 .98577+07
1.58702+062.99490+07
1.45885+063 .00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062.97360+07
2.27682+062.92592+07
2.27682+062.92592+07
7.76S20+040.00000+00
3.14583+07
0

41 1
2.27682+062.92552+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.925s2+07
3.31020+062.822S8+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063 .01554+07

6.89330+053 .08467+07
2.37945+062.91565+07
2.45055+062 .908s4+07
4.18396+062.73520+07
3.16070+062.837s3+07
4 2096+062 .72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062.97360+07
2.27682+062.92592+07
2.27682+062.92592+07
7.76520+043.14583+07
9.27846+040.00000+00
3.14432+07
0

42 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
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2.14200+062.93940+07
2.12400+062.94120+07
6.838060+063.01554+07

6.s30+053.08467+:7
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062 .73520+07
3.16070*062.83753+07
4.29096+062.72450+07
2.37474+062 .91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+063.00772.07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062.97360+07
2 .27682+062.92592+07
2.27682+062.92592+07
7 .76520+043.14583+07
9.27846+043.14432+07
3.93660+040.00000.00
3.14966+07
0

43 1
2.27682+062.92592+07
2 .27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062.97360+07
2.27682+062.92592+07
2.27682+062.92592+07
7.76520+043.14583+07
9.27846+043.14432+07
3.93660+043.14966+07
1.13220+040 .00000+00
3.15247+07
0

-1
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'g ANITA-2000 OUTPUT FILE

A
A A

A A
AaAaA
A A NALYSIS OF

N N
NN N
N N N
N NN
N N EUTRON

I
I
I
I
I NDUCED

?Trrr
T
T
T
T RANSMUTATIONS &

A
A A

A A

A A CTIVATION

DDD
D D
D D
D D
D D
D D
DDD UEMILA

* ... *.*---**-** ******-*-*** ******- .*.*-***

* Authors,
* Dan Gabriel Cepraga - ENMA Bologna Italy
* Gilio Cambi - Bologna University Italy
* Manuela Frisoni - ATEN SaS Bologna Italy *
* Gian Carlo Panini - ENEA Bologna Italy
* (ANITA-2000 is based on the ANITA code by C. Ponti
* and S.Stramaccia - CEC JRC Ispra,1909)

The Library *FENDL/D-2 Decay&ICRP72 Hazard Data + Clearance 2000
contains 1840 Nuclides.

Gammsa Data were supplied for 1390 Nuclides.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

The Library Activation library
contains12392 Reactions.

at 175 Groups.

Set of Fluxes 6 . AJBRF Soil (Side) Flux

Fluxes
0 00000+00
0.00000Z+00
0.000002+00
0.00000+00
0.000003+00
O.OOOOE+00
0.00000+00
O.OOOOOE+00
0.000003+00
0.00000+00
O.OOOOOE+00

0.000000 E+
O OOOOO+00
0.00000+00
O OOOOO+00
0.00000+00
O.OOOOO+00
0.00000E+00
0.000000E+O
O.OOOOOE+00
0. 00000E+00
O.OOOOOE+00

0.00000+00
0.000003+00
0.00000+00
0.00000+00
0. 00000+00
O OOOOO+00
0. 00000E+00
0. 00000+00
0. 00000+00
0.00000+00
0.00000+00

0.00000+00
0.00000+00
0.000003+00
0.000000E+O
0.00000+00
0.000003+00
0. 000003+00
0.00000+00
0.00000+00
O.OOOOOE+OO
O.OOOOOE+00

0.000003+00
0.000000E+O
O.OOOOOE+00
0.000003+00
O. OOOOOE+00
O.OOOOOE+00
0. 00000+00
O.OOOOOE+00
O.OOOOOE+00
O.OOOOOE+00
0 00000E+00

0.00000+00
0.00000E+00
0.000003+00
O. 00000+00
O.OOOOOE+00
O.OOOOOE+00
0.OOOOOE+00
O.OOOOOE+00
O. OOOOOE+00
O. OOOOOE+00
O.OOOOOE+00
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O . 00000E+00
O.OOOOOE+00
2.78570E+05
2.78570E+OS
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+0S
2.78570E+OS
2.78570E+05
2.78570E+OS
2.785701+05
2.78570E+OS
2.78570E+OS
2.78570E+05
1.18160E+OS
1.18160E+OS

O.OOOOOE+00
O.OOOOOE+00
2.78570S+05
2.78570E+OS
2.78570+OS
2.78570E+OS
2.78570E+0S
2.78570E+OS
2.78570E+05
2.78570E+OS
2.78570E+0S
2.78570E+OS
2.78570E+OS
2.78570E+OS
2.78570E+05
2.78570E+05
2.78570E+05
1.18160E+05

O.OOOOOE+00
.0.00000+00
2.78570E+OS
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+OS
2.78570E+OS
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E105
2.78570+OS
2.78570E+05
1.18160E+05

O.OOOOOE+00
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+OS
2.78570E+OS
2.78570E+05
2.78570E+0S
2.78570E+05
2.78570E+05
2.78570E+OS
2.78570E+OS
2.78570E+05
2.78570E+05
2.78570E+0S
2.78570E+OS
2.78570E+05
1.18160E+OS

O.OOOOOE+00
2.78570E+OS
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+OS
2.78570E+OS
2.78570E+05
2.78570E+OS
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570Z+05
2.78570E+05
2.78570E+05
1.18160E+05
1.18160E+05

o.OOOOOE+00
2.78570E+05
2.78570E+05
2.78570E+OS
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+OS
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+OS
1.18160E+05
1.18160E+05

Total Flux at 175 Groups . 2.64133E+07 1

DENSITY 2.350(g/as3)

EEXM, Weight t AT.WEIGHT ISO Rel.Abb. N/Ce3

Na 0.0177 22.9910
Na 23

Al 21.1000 26.9800
Al 27

S 2.1200 32.0660
S 32
S 33
5 34
5 36

K 3.7500 39.1000
K 39
I 40
X 41

Ca 80.1800 40.0800
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48

Fe 9.6400 55.8500
Fe 54
Fe 56
Fe 57
Fe 58

Sc 0.400 ppm 44.9600
Sc 45

Ti 0.0105 47.9000
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 0.0003 50.9500
V 50
V 51

Cr 0.0003 52.0100
Cr 50
Cr 52
Cr 53
Cr 54

Mn 0.0012 54.9400
Mn'SS

Co 0.600 ppm 58.9400
Co 59

Ni 0.0002 58.7100
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64

Cu 0.0001 63.5400
Cu 63
Cu 65

Zn 0.0002 65.3800
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70

Ga 0.500 ppm 69.7200
Ga 69
Ga 71

AS 0.600 ppm 74.9200
As 75

Br 0.200 ppm 79.9160
Br 79

1.09073E+19
1.00000 1.09073E+19

1.10676E+22
1.00000 1.10676E+22

9.35628E+20
0.95020 8.89034E+20
0.00750 7.01721E+18
0.04210 3.93899E819
0.00020 1.87126E+17

1.35727E+21
0.932s8 1.265778.21
0.00012 1.58801E+17
0.06730 9.13471E+19

2. 83107E+22
0.96941 2.74447E+22
0.00647 1.83170E+20
0.00135 3.82194E+19
0.02086 5.90561E+20
0.00004 1.13243E+18
0.00187 5.29410E+19

2.44268E+21
0.05850 1.42897E+20
0.91750 2.24116E+21
0.02120 5.17848E+19
0.00280 6.83950E+18

1.25906E+16
1.00000 1.25906E+16

3.090351+18
0.08250 2.54954E+17
0.07440 2.29922E+17
0.73720 2.27821E+18
0.05410 1.67188E+17
0.05180 1.60080E+17

8.88828E+16
0.00250 2.222071+14
0.99750 8.86606E+16

7.34665E+16
0.04345 3.192121+15
0.83790 6.155751+16
0.09500 6.97931E+15
0.02365 1.73748E+15

3.21983E+17
1.00000 3.21983E+17

1.44063E+16
1.00000 1.44063E+16

4.33883E+16
0.68077 2.95375E+16
0.26223 1.13777E+16
0.01140 4.94627E+14
0.03634 1.57673E+1S
0.00926 4.01776E+14

2.895408+16
0.69170 2.00275E+16
0.30830 8.92651E+15

4.54555E+16
0.48600 2.20914E+16
0.27900 1.26821E+16
0.04100 1.86368E+15
0.18800 8.54564E+15.
0.00600 2.72733E+14

1.01490E+16
0.60110 6.10059E15
0.39890 4.04845E+15

1.13335E+16
1.00000 1.13335E+16

3.54167E+15
0.50690 1.79527E+15
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Rb 0.0002 8.4800 8
Rb 85

_ Rb 87
Sr 0.0015 87.6300

Sr 84
Sr 86
Sr 87
Sr 88

y 0.900 ppm 88.9100
Y 89

Zr 0.0004 91.2200
Zr 90
zr 91
Zr 92
Zr 94
Zr 96

Nb 0.300 ppm 92.9100
Nb 93

Sb 0.100 ppm 121.7600
Sb121
Sbl23

Ia 0.0020 137.3600
BaI30
Sa132
Sa134
Ba13s
Bal36
SaI37
Bal38

Sm 0.200 ppm 150.3500
Sm144
5m147
Sm148
Sm149
SmisO
Sm152
Smls4

Eu 0.000 ppm 152.0000
lulSi
1u153

Ta 0.000 ppm 180.9500
Tal8O
Tal8l

N 0.100 ppm 183.0600

W182
1183
W184
1186

Pb 0.700 ppm 207.2100
Pb204
Pb206
Pb207
Pb208

U 0.200 ppm 238.0700
U234
U235
U238

0.49310 1.74640E+15
2.98003E+16

0.72170 2.15069E+16
0.27830 8.29341E+15

2 .43858E+17
0.00560 1.36S60E+15
0.09860 2.40444E+16
0.07000 1.70700E+16
0 .82580 2.01378E+17

1.43253E+16
1.00000 1.43253E+16

s.74016E+16
0.51450 2.95331E+16
0.11220 6.44046E+15
0.17150 9.84437E+15
0.17380 9.97639E+15
0.02800 1.60724E+15

4.56952E+15
1.00000 4.56952E+15

1.16227E+15
0.57210 6.64935E+14
0.42790 4.97336E+14

2.08115E+17
0.00106 2.20602E+14
0.00101 2.10196E+14
0.02417 5.03014E+15
0.06592 1.37189E+16
0.07854 1.63453E+16
0.11232 2.33755E+16
0.71698 1.49214E+17

1.88252E+15
0.03080 5.79815E+13
0.14990 2.82189E+14
0.11240 2.l1595E+14
0.13820 2.60164E+14
0.07380 1.38930E+14
0.26740 5.03385E+14
0.227150 4.28272E114

0.000001+00
0.47810 0.OOOOOE+00
0.52190 O.OOOOOE+00

0. OOOOOE+00
0.00012 O.OOOOOE+00
0.99988 0.OOOOOE+00

7.69706E+14
0.00120 9.23647E+ll
0.26500 2.03972E+14
0.14310 1.10145E+14
0.30640 2.35B381+14
0.28430 2.18827E+14

4.78079E+15
0.01400 6.69310E+13
0.24100 1.15217E+15
0.22100 1.05655E+15
0.52400 2.50513E+15

1. 1888E+15
0.00006 6.53883E+10
0.00720 8.55992E+12
0.99274 1.18025E+15

116.8251
AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Isotope

Na 23
Al 27
S 32
S 33
S 34
S 36
F 39
1 40
1 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr S3
Cr 54
Mn 55
Fe 54
Fe 56

N/cw3

1.09073E+19
1. 10676E+22
8.89034E+20
7.01721E+18
3.93899E+19
1.87126E+17
1.26577E+21
1.58801E+17

9.13471E+19
2.74447E+22
1.83170E+20
3.82194E+19
5. 90561E+20
1.13243E+18
5.29410E+19
1.25906E+16
2.54954E+17
2.29922E+17
2.27821E+18
1.6718 8E+17
1.60080E+17
2.22207E+14
8.86606E+16
3.19212E+15
6.15575E+16
6. 97931E+15
1.73748E+15
3.21983E+17
1.428 97E+2 0
2.24116E+21
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Fe 57 5.178482+19
Fe 58 6.83950E+18
Co 59 1.44063E+16
Ni 58 2.95375E516
Ni 60 1.13777E516
Ni 61 4.94627E514
Ni 62 1.57673E+15
Ni 64 4.01776E+14
Cu 63 2.00275E+16
Cu 65 8.92651E+15
Zn 64 2.20914E+16
Zn 66 1.26821E+16
Zn 67 1.86368Ei15
Zn 68 8.54564E+15
Zn 70 2.72733E+14
Ga 69 6.100S9E,15
Ga 71 4.04845E+15
As 75 1.13335E+16
Br 79 1.79527E+15

AJSRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Isotope N/cm3

8r 81 1.74640E+15
Rb 85 2.15069E+16
Rb 87 8.29341E515
Sr 84 1.36560E515
Sr 86 2.40444E+16
Sr 87 1.70700E+16
Sr 88 2.01378E+17

Y 89 1.43253E+16
Zr 90 2.95331E516
Zr 91 6.44046E,15
Zr 92 9.84437E+1S
Zr 94 9.97639E+15
Zr 96 1.60724E+15
Nb 93 4.56952E+15
Sb121 6.64935E514
Sbl23 4.97336B.14
Ba130 2.20602E+14
Ba132 2.10196E+14
Bal34 5.03014E515
Ba135 1.37189E+16
Bal36 1.63453E+16
Ba137 2.33755E+16
Ea138 1.49214E+17
5s144 5.79815E+13
Sm147 2.82189E+14
Sm148 2.11595E+14
Sm149 2.60164E514
5ms50 1.38930E+14
Sm152 5.03385E+14
Sm154 4.28272E+14
Eu151 O.OOOOOE+00
Eu153 0.00000E+00
Talso 0.00000E+00
Tal81 0.00000.00

1s180 9.23647E+ll
W182 2.03972E+14
W183 1.10145E+14
W184 2.35838E+14
U1186 2.18827E+14

Pb204 6.69310E+13
Pb206 1.15217E+15
Pb207 1.05655E+15
Pb208 2.50513E+15
U234 6.53883E+10
U235 8.55992E+12
U238 1.18025E15

In Total , 4.41291E+22 Min. acceptable Conc. . 4.41291E+10 N/cm3.

Elapsed Time.

Step 1 * Activation of 2.27682E+06(S), i.e. 26.35 (d) 26.35 (d) Intervals . 2

Cooling Times (s)

2.9259E+07

338.6 (d)
AJ8RF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 26.35 (d) Cooling Time 0.

Nuclide N/cm3 WATT/5m3 JOULE/cm3 GCMeV/gps) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+0 4.1691E-12 3.2444E-07 9.7660E+00 5.5646E+00 1.5040E-10 2.3883E-06 1.498E+01 (b) Na 24
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Na 24ml 1.2240E-01 3.2548E-13 9.4863E-iS 8.3994K-01 4.1997E+00 1.1351E-10 7.5534E-13 2.020E-02 (C) Na 24m1

Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03 1.8898E+03 5.1076E-08 9.2638E-06 2.241E+00 (m) Al 28

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
O 35 9.9396E+06 7.1293K-1S 7.7755E-08 0.OOOOE+00 9.1136E-01 2.4631E-11 7.0105E-07 8.7502+01 (d) S 35
S 36 1.87132+17

Ar 37 6.5472E+07 6.4344K-1S 2.809SE-08 2.0639E-03 1.4993E+01 4.0522E-10 1.2599E-06 3.503E+01 (d) Ar 37
K 39 1.2658E+21
K 40 1.5880E+17 2.96392-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-OS 1.280E+03(My) K 40
K 41 9.1347E+19
K 42 1.30332+07 5.5665E-11 3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-05 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 42 1.8317E+20

Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 6.8558E+08 4.18182-13 8.4806E-06 O.OOOOE+00 3.3806E+01 9.1367E-10 2.5610E-OS 1.627E+02 (d) Ca 45
Ca 46 1.13241+18
Ca 47 2.5711E+05 1.0232E-13 5.78732-08 2.0512E-01 4.5458E-01 1.2286E-11 7.2733E-07 4.538E+00 (d) Ca 47
Ca 48 5.2941E+19
Ca 49 2.29153+04 1.9634K-11 1.4818E-0c 4.09192+01 3.0362E+01 8.2060K-10 3.9482E-06 8.719E+00 (a) Ca 49
Sc 45 1.25912+16
Sc 47 1.8220E+OS 1.89722-14 7.91172-09 2.0179E-02 4.3691K-01 1.1808E-11 2.3617E-07 3.346E+00 (d) Sc 47
Sc 49 1.5031E+05 3.98172-12 1.97112-08 1.2920E-02 3.0362E+01 8.2060K-10 2.4887E-06 5.719E+01 (m) Sc 49
Ti 46 2.54952+17
Ti 47 2.29923+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17

Ti 50 1.6008E+17
V 50 2.22212+14 5.72582-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.489E+11(My) V S0
V 51 8.8661E+16
V 52 9.26583+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.00353-09 3.745E+00 (m) V 52

Cr 50 3.1921E+15
Cr 52 6.15583+16
Cr 53 6.9793E+1S
Cr 54 1.7375E+15

Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.14485-08 4.2015E+00 5.8057E+00 1.56913-10 1.45143-06 2.579E+00 0h) Mn 56
Fe 54 1.42903+20

Fe 55 5.0650E+08 3.83872-15 4.7798E-07 2.8909E-03 4.0677E+00 1.0994E-10 1.3425E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.3114E.07 8.72642-13 4.8399E-06 2.1089E+00 4.16743+00 1.1263E-10 7.49532-06 4.450E+01 (d) Fe 59
Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.02652-1S 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 Cm) Co 60ml

AJBRF Reactor

Nuclide K/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*a) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Ni 58 2.9537E+16
Ni 60 1.1378E+16

Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16

Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.92963-13 2.63793-08 1.4869E-01 8.0643E-01 2.1796E-11 1.29032-06 1.097E+00 (d) As 76
Br 79 1.7953E+15
Br 80 4.3763E+02 3.68622-14 5.6160E-11 9.41262-03 2.8725E-01 7.76362-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.15071+16
Rb 87 8.2934E+15 4.79422-17 1.0469E+02 0.00002+00 3.7977E-03 1.02642-13 5.69373-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15

Sr 86 2.40443+16
Sr 87 1.7070E+16

Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16

Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+1S
Sbl2l 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Bal32 2.1020E+14
Ba134 5.0301E+15
Bal35 1.3719E+16

Bal36 1.6345E+16
Ba137 2.3375E+16

Bal38 1.4921E+17
Sm144 5.7981E+13

Sml47 2.8219E+14 2.15183-17 1.0377E+02 0.00002+00 5.8515E-05 1.5815E-15 2.8684E-09 l.059E+05(My) Sm147
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 O.OOOOE+00 6.66672-10 1.8018E-20 2.8011E-14 6.971E+O9(My) Sm148
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Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000E+09(My) Sm149

Sm1SO 1.3893E+14
SmlS2 5.0338E+14
SM153 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) Sm153

Sm154 4.2827E+14
W180 9.2365E+11
W182 2.0397E+14
It183 1.1014E+14
11184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Rq/cm3 Ci/cm3 ALI/Cm3 T/2

Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.84551-03 1.5799E-13 2.86541-07 2.457E+05 (y) V234

U235 8.5599E+12 2.0022E-16 6.4154E+00 1.90761-05 2.6715E-04 7.2202E-15 1.23111-08 
7
.037E+02(My) U235

U238 1.1803E+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.55601-07 4.468E+03(My) U238

U239 7.48263+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.03161-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.7035E-09 2.8540E-02 3.6813E-01 9.9496E-12 2.94511-07 2.3551+00 (d) Np239

here are 112 Nuclides.

Totals, 4.4i29E+22 1.0028E-09 1.847787E+04 1.5180E+03 2.2349E+03 6.0404E-08 1.6428E-04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 26.35 (d) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 1.46989E+07
Ee 5.46361E+08
Na 1.09073E+19
Mg 1.22377E+07
Al 1.106762+22
Si 4.74914E+09

P 5.70984E+05
S 9.35628E+20
Cl 3.65046E+07
Ar 7.94208E+07

1 1.35727E+21
Ca 2.83107E+22
6C 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.338831+16
Cu 2.89540E+16
Zn 4.54555.+16
Ga 1.01490E+16
Ge 6.23145E+05
As 1.13335E+16
Se 1.780002+06
Br 3.54167E+15
Kr 8.33444E+05
Rb 2.980033+16
Sr 2.438581+17
y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 2.25645E+04
In 3.121041-07
Sn 7.19230E+03
Sb 1.16227E+15
Te 3.19091E+05

I 3.65093E-05
Xe 2.25300E+04
Ca 2.74228E+04
Ba 2.08115E+17
La 8.12814E+04
Ce 3.40658E-03
Pr 1.32897E-03
Nd 1.527531-01
Pm 8.72907E+01
Sm 1.882521+15
Eu 3.43295E+06
Gd 1.98421E+02
Lu 0.00000E+00
If 4.27461E-04
Ta 4.34957E+01
*1 7.69706E+14

Re 4.80397E+04
Eg 6.43889E-03
T1 2.37276E-02
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Pb
Bi
Th
U

.p
Pu

4.78079E+1S
S.13879E+01

-1.95146E-03
1.18888E+15
1. 08052E505
7.29736E+05

Production of H . 0. appm/y.

Production of He . 0. appm/y.
AJERF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 ( 10 -> 100 KeV)
2 ( 0.1 -. 0.2 MeV)
3 ( 0.2 -. 0.4 MeV)
4 ( 0.4 -> 0.6 MeV)
S ( 0.6 -> 0.8 MeV)
6 ( 0.8 -> 1.0 HeV)
7 ( 1.0 -*1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -. 2.0 MeV)
11 ( 2.0 -. 2.5 MeV)
12 ( 2.5 -. 3.0 MeV)
13 ( 3.0 -, 4.0 MeV)
14 ( 4.0 -, 5.0 MeV)
15 ( 5.0 -. 6.5 MeV)

MeV/cm3*s
8.8889E-02
1.5445E-Oi
2.5957E-01
2 .2051E+00
5.7829E-02
5.0449E+00
2.7371E+00
1.1124E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8. 9586E+00
S.2611E-10

Photons/cm3*s
1.6162E+00
9.9646E-01
8.6524E-01
4.4103E+00
8.26135-02
5.6054E+00
2.4658E+00
8.36395+00
3.7981E+01
1. 8385E+03
1.0498E.00
5.6823E+00
2.4655E+01
1.9908E+00
9.1498E-11

18-Group gamma source distribution (PhOtons/cm3-s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 ReV

0.0000E+00 0.00005+00 9.14985-11 1.99085+00 2.4655E+01 5.68235+00
1.0498E+00 1.8385E+03 4.63455+01 2.4658E+00 5.6054E+00 8.2613E-02
4.4103E+00 4.3262E-01 4.3262E-01 9.96465-01 8.08085-01 8.08085-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time, 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
S 32
S 33
6 34
S 36
I 39
X 40
K 41

Ca 40
Ca 42
Ca 43
ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn SS
Fe 54
Fe SS
Fe 56
Fe 57
Fe 58
Co 59
Hi 58
Ni 60
Hi 61
Hi 62
Hi 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67

1.0907E+19
1. 1068E+22
8.8903E+20
7.0172E+18
3.9390E+19
1.8713E+17
1.2658E+21
1.5880E+17
9.1347E+19
2.7445E+22
1. 8317E+20
3.8219E+19
5.9056E+20
1. 6198E+08
1. 13241+18
5.2941E+19
1.25911+16
2.5495Z+17
2.2992E+17
2.2782E+18
1. 6719E+17
1.6008E+17
2.2221E+14
8.8661E+16
3.1921E+1S
6.1558E+16
6.9793E+15
1.7375E+15
3.2198E+17
1.42905+20
4.0044E+08
2.2412E+21
S.1785E+19
6.8395g+18
1.4406E+16
2.95375+16
1. 1378S+16
4.94635+14
1. 5767E+1S
4.0178E+14
2.00275+16
8.9265E+15
2.2091E+16
1.2682E+16
1.8 637E+15

2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 I 40

9.8803E-14 2.0037S-06 0.0000E+00 7.9873E+00 2.15875-10 6.0510E-06 Ca 45

5.7258E-24 3.8824E+01 1.5176S-11 3.2771E-11 8.8571E-22 1.6064S-16 V so

Fe 553.03488-15 3.77893-07 2.28558-03 3.2159E+00 8.6916E-11 1.0614E-06
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Zn 68
Zn 70
Ga 69
Ga 71
AS 75

8.5456E+15
2.7273E+14
6.1006E+15
4.0485E+15
1.1334E+16

AJBRE Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

8r 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Ba130
Ba132
Bal34
Bal35
Bal36
Ba137
Bal38
Sm144
Sm147
sma48
Sml49
smiSO
Sml52
SmlS4

w18 a
S182
S1S3
S184
S186

Pb204
Pb206
Pb2O7
Pb208
U234
U235
U238

338.6

1. 7953E+15
1.7464E+15
2.1507E+16
8.2934E+15
1.3656E+15
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1. 6072E+15
4.5695E+15
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
S.0301E+15
1.3719E+16
1. 6345E+16
2.3375E+16
1.4921E+17
S.7981E+13
2.8219E+14
2.1159E.14
2.60163+14
1.3893E+14
5. 0338E+14
4.2827E+14
9.2365E+ll
2.0397E+14
1. 10142+14
2.3584E+14
2.1883E+14
6.6931E+13
1. 1522E.15
1.0566E+15
2.5051E+15
6.53883+10
8.SS993+12
1.1803E+1S

(d)

4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.15183-17 1.03773+02 0.0000E+00 5.851SE-o5 1.5815E-15 2.8684E-09 Sm147
2.1213E-22 6.7327E+01 0.0000o+00 6.6667E-10 1.8013E-20 2.80113-14 SmltS
8.4219E-22 7.66883+01 O.O003+00 2.8571E-09 7.7219E-20 1.11613-fl3 Sm149

4.5488E-15 5.0884E-02
2.0022E-16 6.41543+00
3.9706E-15 8.0769E+02
4.0702E-13 1.847787E+04

3.6073Z-06 5.8455E-03
1.9076Z-OS 2.6715E-04
3.09613-06 5.8021E-03
1.8460E-01 1.3944E+01

1.5799E-13 2.8654E-07
7.2202E-15 1.2311E-08
1.56813-13 2.5560E-07
3.76873-10 2.4601E-05

U234
U235
U238

AJBRF Reactor
A7BRF at the Omaha Veterans Affairs Hospital

At Cooling Time a 338.65 (d)

Energy distribution of decay gamma-rays

Group 3 range
1 C 10 -, 100 KeV)
2 C 0.1 -, 0.2 HeV)
3 C 0.2 -, 0.4 MeV)
4 C 0.4 - 0.6 MeV)
s 0.6 - 0.8 MeV)
6 C 0.8 -. 1.0 NeV)
7 C 1.0 -x1.22 MeV)
8 (1.22 ->1.44 HeV)
9 C1.44 -. 1.66 NeV)

10 (1.66 -, 2.0 NeV)
11 C 2.0 -, 2.5 NeV)
12 C 2.5 - 3.0 NeV)
13 C 3.0 - 4.0 NeV)
14 C 4.0 -u S.0 HeV)
1S C S.0 -, 6.5 HeV)

MeV/cm33* s
5.4518E-03
3.7397E-05
3.7000E-06
2.7868E-OS
3.4103E-09
1. 9953E-09
1.90233-09
1.6284E-09
4.2594E-01
1.6532E-09
1. 9975E-09
1.5319E-09
1.78243-09
8.63821-10
5.2611E-10

Photons/cUa3*s
9.91243-02
2.41273-04
1.2333E-os
S.5737E-OS
4.87191-09
2.21703-09
1.71383-09
1.2243E-09
2.7480E-01
9. 03403-10
8.8778E-10
5.5704E-10
5.09263-10
1.91963-10
9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 HeV to 10 ReV

0.0000E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.03403-10 2.74803-01 1.71383-09 2.21703-09 4.87191-09
5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 4.95622-02 4.9562E-02

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)
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COMPOSITION

ELEMENT ATONES/cm3

N 1.46989E+07
Ee 5.46361E+08
Na 1.09073E+19
Mg 1.26708E+07
Al 1.10676E+22
Si 4.74950E+09

P 5.52647E+01
S 9.35628E+20

C1 1.11156E+08
Ar 1.39979E+07

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18
V 8.tt828E+16

Cr 7.34665E+16
Mn 3.21983El7
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.8954 0O+16
En 4. 54555E+16
Ga 1.01490E+16
Ge 6.35117E+05
As 1.13335E+16
Se 1.89040E+06
Br 3.54167E+15
Kr 8.55363E+05
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 3.70951E+04
In 0.00000E+00
Sn 8.43613E+03
Sb 1.16227E+15
Te 5.08627E+05

I 1.707583-04
Xe 1.01524E+05
Cs 1.94500E+03
Ba 2.08115E+17
La 8.15388E+04
Ce 4.17397E-03
Pr 1.33604E-03
Nd 3.53677E+01
Pm 1.65942E+03
Sm 1.t8252E+15
Eu 3.83376E+06
Gd 4.97259E+03
Lu 0.00000E+00
Nf 4.27488E-04
Ta 5.24796E+02

W 7.69706E+14
Re 6.08132E+04
Ng 4.93113E-03
TI 2.52406E-02
Pb 4.78079E+15
Bi 5.17759E+01
Th -1.865813-03

U 1.18888E+15
Np 5.540303-39
Pu 8.38514E+05

Totals: 4.41291E+22

AJBRF Reactor 
AJBRF Soil (Side) Flux

AJBRF at the Omaha Veterans Affairs Hospital

Time D (Sv/h) Dq/9 Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3

zero 3.7953-04 9.510E+02 2.235E+03 6.040E-02 1.6433-04 1.003E-09 1.847787E+04

338.6 (d) 4.6151-06 5.934B+00 1.394E+01 3.7693-04 2.4603-05 4.0703-13 1.847787E+04

AJBRF Reactor 
AJBRF Soil (Side) Flux

AJBRY at the Omaha Veterans Affairs Hospital

For a volume of 1.O000E+00(cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI Watt

zero 2.2353+03 3.795E-04 1.6433-04 1.0033-09

338.6 (O) 1.394E+01 4.6153-08 2.460E-05 4.0703-13

AJBRF Reactor 
AJBRF Soil (Side) Flux

AJBRF at the Omaha Veterans Affairs Hospital

Time xq/Kg KW/Kg Ci/Kg MeV/g9s

zero 9.5103+05 4.267E-10 2.$70E-05 1.5183+03

338.6 (d) S.9343+03 1.7323-13 1.604E-07 1.8463-01

AJBRF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

AJERF Soil (Side) Flux
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Time Bq/9 Sv/h W/g Cl Index
zero 9.510E+02 3.79SE-04 4.267E-10 2.768E+03

338.6 (d) 5.934E+00 4.615E-08 1.732B-13 4.091E-01

Step 1 * Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.925923.07(s), i.e.

Step 2 . Activation of 2.27682E+06(s), i.e.

26.35 (d)
338.65 (d)

26.3S (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)

Intervals, 2

Intervals . 2

Cooling Times (s)

2.9259E+07

338.6 (d)

AJBQR Reactor

Step * 1

Elapsed Time , 26.35 (d)
N/cs.3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 1.0025E-09 1.8477878+04 1.5171E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 365.00 (d)
N/cm3 WATT/cm3 JOULHE/cm3 G(MeV/gSs)

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01

Bq/cm3 Ci/cd3 ALI/cm3
2.2307E+03 6.0290E-08 1.6428E-04

Bq/cm3 Ci/ce3 ALI/cm3
1.3944E+01 3.7687E-10 2.46013-05

Step . 2
AJWER Reactor

AJ.BQ at the Omaha Veterans Affairs Hospital

Elapsed Time ,

Nuclide N/cm3

Na 23 1.09073+19
Na 24 4.3305E+05
Na 24ml 1.2240E-01
Al 27 1.10683+22
Al 28 3.6660E+05

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.04913+07
S 36 1.8713E+17

Ar 37 6.5520E+07
K 39 1.2658E+21
K 40 1.5880E+17
K 41 9.13473+19
K 42 1.30333+07

Ca 40 2.7445E+22
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.90563+20
Ca 45 8.30363+08
Ca 46 1.1324E+18
Ca 47 2.5711E+05
Ca 48 5.29413+19
Ca 49 2.29152+04
Sc 45 1.2591E+16
Sc 47 1.8220E+05
Sc 49 1.50313+05
Ti 46 2.5495E+17
Ti 47 2.29923+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti SO 1.6008E+17

V SO 2.2221E+14
V S1 8.86613+16
V 52 9.2658E+01

Cr 50 3.19213+1S
Cr 52 6.1558E+16
Cr 53 6.9793B+1S
Cr 54 1.7375E+15
Hn 55 3.21983.17
Mn 56 7.7761S+04
Fe 54 1.42903+20
Fe 55 8.99683+08
Fe 56 2.2412E+21
Fe 57 5.17853+19
Fe S 6.8395E+18
Fe S9 2.3192E+07
Co 59 1.4406E+16

1.07 (y)

wATr/cm3

4.16913-12
3.25483-13

9.1443E-10

7.52503-1S

6.4391E-15

2. 9639E-13

5.5665E-11

5.0649E-13

1.0232E-13

1.96343-11

1. 8972E-14
3. 9817E-12

Cooling Time 0.

JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

3.2444E-07
9. 4863E-15

1.7739E-07

8.2070E-08

2.81183-08

1. 7272E+04

3.5775E-06

1.02713-05

5. 7873E-08

1.4818t-08

7. 9117E-09
1.9711E-08

9.7660E+00
8.3994B-0O

1. 4337E+03

0.00003+00

2.06543-03

1. 8228E-01

2.5576E+01

0.00003+00

2.0512E-01

4.0919E+01

2.0179E-02
1.2920E-02

5.5646E+00
4.1997E+00

1.8898E+03

9.6193E-01

1.5004E+01

2.72503+00

2.0279E+02

4.0945E+01

4. S458E-01

3.0362E+01

4.36913-01
3.0362E301

1.5040E-10
1.1351E-10

5.1076E-08

2.5998E-11

4. OSS0E-10

7.3649E-11

5.4807E-09

1.10668-09

1.2286E-11

8.2060E-10

1.1806E-11
8.2060E-10

2.3883E-06
7.5534E-13

9.2638E-06

7.3995E-07

1.26083-06

1.6926E-05

8.7033E-05

3.1019-05

7.2733E-07

3.9482E-06

2.3617E-07
2.4887E-06

1. 4983+01
2. 020E-02

2.241E+00

(h)
(s)

(m)

8.750E+01 (d)

3.503E+01 (d)

1.280E+03 (My)

1.237E301 (h)

1.627E302 (d)

4.5383,00 (d)

8.719E+00 (m)

3.3463.00 (d)
5.719E+01 (m)

1.489E+11 (My)

3.745E+00 (m)

Na 24
Na 24ml

Al 28

S 35

Ar 37

K 40

K 42

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

V 50

V 52

5.72S83-24 3.88243+01 1.5176E-11 3.27713-11

1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01

2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00

6.81S5-1S 8.4902E-07 5.1349E-03 7.2254E+OO

8.8571E-22 1.60643-16

7.7256E-12 4.0035E-09

1.5691E-10 1.4514E-06

1.9528E-10 2.3846E-06

2.579E+00 (h) Mn 56

2.735E+00 (y) Fe ss

8.7560E-13 4.85643-06 2.11603+00 4.1815E+00 1.1301E-10 7.5207E-06 4.450E+01 (d) Fe 59
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Co 60ml 6.2401E.02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml
AJaRP Reactor

Nuclide N/em3 WATI/cm3 JOULE/em3 GCMeV/g-s) Bq/em3 Ci/em3 ALI/em3 T/2

Ni 58 2.9537E.16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
AS 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76
Br 79 1.7953E+15
Br 80 4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.7636E-12 8.89321-09 1.7601+01 (m) Br 80
Br 81 1.7464S+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.79423-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044Z+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sbl23 4.9734E+14
8al30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.03778+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 l.OS9E+O5CMy) Sm147
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.80188-20 2.8011E-14 6.971E+09CMy) Sm148
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.00001+00 2.85711-09 7.7219E-20 1.1161E-13 

2
.000E+0

9
(My) Sml49

SmlSO 1.38931+14
Sm152 5.0338E+14
SmlS3 4..0468E+.05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2389E-06 1.946E+00 (d) SmlS3
SmlS4 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 OG(eV/_qs) Bq/cm3 Ci/cm3 ALI/em3 T/2

Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+1S

U234 6.5388E+10 4.54S8E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.86541-07 2.4571+05 Cy) U234
U235 8.55991+12 2.00221-16 6.4154E+00 1.90761-05 2.67151-04 7.2202E-15 1.2311B-08 

7
.03

7
B+0

2
(My) U235

U238 1.1803E+15 3.97061-15 8.07691+02 3.0961E-06 5.8021E-03 1.56811-13 2.5560E-07 4.4689+03(ky) 1238
U239 7.4826E+02 2.7227B-14 5.5318E-11 8.0822E-03 3.6829B-01 9.9539E-12 1.0316E-08 2.347E+01 m) 1U239

Np239 1.0805E+05 2.6246E-14 7.70351-09 2.8540E-02 3.6813E-01 9.94961-12 2.9451E-07 2.355E+00 (d) Np239
here are 112 Nuclides.

Totals. 4.4129E+22 1.0029E-09 1.847787E+04 1.51801+03 2.2453S+03 6.06841-08 1.7080E-04
AJBSRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital

Elapsed Time 1.07 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 2.939792+07
He 1.09272E+09
Na 1.09073E+19
Mg 2.49085E+07
Al 1.10676E+22
Si 9.49864E+09
P 5.71010E+05
S 9.35628E+20
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Cl 1.47821E.08
Ar 9.33836E+07

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.90353E+l1

V 8.. 828.+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.5455SE+16
Ga 1.01490E+16
Ge 1.25826E+06
As 1.13335E+16
Se 3.67039E+06
sr 3.54167E+15
K~r 1.68881.E06
Rb 2 98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Io 5.98305E+04
In 3.12104E-07
Sn I.56284E+04
Sb 1.16227E+15
Te 8.28467E+05

1 2.07351E-04
Xe 1.24054E+05
Cs 2.95087E+04
Ea 2.08115E+17
La 1.62820E+05
Ce 7.58055E-03
Pr 2.66502E-03
Nd 4.03230E+01
Pm 1. 82644E.03
Sm 1.88252Z+18
Eu 7.26644E+06
Gd S.51664E+03
Lu 0.00000E+00
Hf 8.54949E-04
Ta 5.79608E+02
W 7.69706E+14

Re 1.08953E+05
Hg 1.13669E-02
T1 4.89719E-02
Pb 4.7B079E+15

li 1.03164E+02
Th -3.81061E-03

U 1.18888E+15
Np 1.08052E+05
Pu 1.56825E+06

Production of K 0. appm/y.

Production of He, 0. appTm/y.
AJBRF Reactor

AJ)3RP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamea-rays

Group K range NeV/cm3*s Photons/cm3's

1 ( 10 -s 100 KeV) 9.4140E-02 1.7116E+00
2 ( 0.1 -, 0.2 HeV) 1.54561-01 9.9713E-01

3 ( 0.2 -. 0.4 HeV) 2.5959E-01 8.6528E-01

4 ( 0.4 -, 0.6 HeV) 2.2051E+00 4.4103E+00
S ( 0.6 -, 0.8 HeV) S.7829E-02 8.2613Z-02

6 ( 0.8 -, 1.0 XeV) 5.0449E+00 5.6054E+00

7 ( 1.0 -,1.22 HeV) 2.74592+00 2.4738E+00

8 (1.22 -. 1.44 HeV) 1.1132E+01 8.3699E+00

9 (1.44 -. 1.66 HeV) 5.8870E+01 3.7981E+01
10 (1.66 -, 2.0 8eV) 3.3645E+03 1.8385E+03

11 ( 2.0 -, 2.5 HeV) 2.3621E+00 1.0498E+00
12 ( 2.5 -S 3.0 MeV) 1.5626E+01 5.68233+00
13 ( 3.0 -. 4.0 MeV) 8.6292E+01 2.46551+01

14 ( 4.0 -, 5.0 HeV) 8.9586E+00 1.9908E+00
1S C 5.0 -. 6.5 MeV) 5.26112-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)
SCALE-ORKL 18-Group gammla Library from 10 HeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00

1.0498E+00 1.8385E+03 4.63503+01 2.4738E+00 5.6054E+00 8.2613E-02

4.4103E+00 4.32641-01 4.3264R-01 9.9713E-01 8.85813-01 8.5581E-01

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital i
At Cooling Time * 338.65 (d)
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Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3 Ci/cm3 AIl/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22

S 32 8.8903E+20
S 33 7.01723+18
S 34 3.9390E+19
S 36 1.8713E+17
K 39 1.26583+21
K 40 1.58803+17 2.9639E-13 1.72723+04 1.8228E-01 2.7250E+00 7.3649E-11 1.69263-OS K 40

K 41 9.13473+19
Ca 40 2.74453+22
Ca 42 1.83173+20
Ca 43 3.82193+19
Ca 44 5.90563+20
Ca 45 1.96193+08 1.19673-13 2.4269E-06 O.OOOOE+00 9.6741E+00 2.6146E-10 7.32893-06 Ca 45

Ca 46 1.13243+18
Ca 48 5.29413+19
Sc 45 1.25913+16
Ti 46 2.54953+17
Ti 47 2.29923+17
Ti 48 2.27823+18
Ti 49 1.6719E+17
Ti S0 1.60083+17

V 50 2.22213+14 5.7258E-24 3.88243+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V S0

V 51 8.86613+16
Cr S0 3.19213+15
Cr 52 6.15583+16
Cr 53 6.97933+1S
Cr 54 1.73753+15
Nn 55 3.21983+17
Fe 54 1.4290E+20
Fe 55 7.11283+08 5.39063-15 6.71233-07 4.0596E-03 5.7123E+00 1.5439E-10 1.8852E-06 Fe 55

Fe 56 2.24123+21
Fe 57 5.17853+19
Fe 58 6.83953+18
Co 59 1.44063+16
Ni 58 2.95373+16
Ni 60 1.13783+16
Ni 61 4.94633+14
Ni 62 1.57673+15
Ni 64 4.01783+14
Cu 63 2.00273+16
Cu 65 8.92653+15
Zn 64 2.20913+16
Zn 66 1.26823+16
Zn 67 1.86373+1S
Zn 68 8.54563+15
Zn 70 2.7273E+14
Ga 69 6.10063+15
Ga 71 4.04853+15
As 75 1.13343+16

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(XeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3

Br 79 1.79533+15
Br 81 1.74643+15
Rb 85 2.15073+16
Rb 87 8.29343+15 4.79423-17 1.0469E+02 O.OOOO+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

Sr 84 1.3656R+15
Sr 86 2.40443+16
Sr 87 1.70703+16
Sr 88 2.01383+17

Y 89 1.43253+16
Zr 90 2.95333+16
Zr 91 6.4405E+15
Zr 92 9.84443+15
Zr 94 9.97643+15
Zr 96 1.60723+15
Nb 93 4.56953+15
Sb121 6.64943+14
Sb123 4.97343+14
5a130 2.20602+14
5a132 2.10203+14
Ba134 5.03013+1S
Ba135 1.37193+16
5a136 1.63453+16
Ba137 2.33753+16
Ba138 1.4921E+17
Sm144 5.79813+13
Sm147 2.82193+14 2.15183-17 1.03773+02 O.OOOOE+00 5.8515E-05 1.5815E-1S 2.86843-09 Sm147

Smla48 2.11593+14 2.12133-22 6.73273+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.8011E-14 Sml48

Sm149 2.60163+14 8.42193-22 7.66883+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11613-13 Sm149

SmlS0 1.38933+14
Sml5S2 5.03383+14
SmlS4 4.28273+14

W180 9.2365E+11
W182 2.03973+14
W183 1.10143+14
W184 2.3584E+14
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W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.54881-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-1S 1.2311E-08 U235
U238 1.1803E+15 3.9706E-15 8.0769E+02 3.09611-06 5.8021E-03 1.5681E-13 2.5560E-07 U238

338.6 (d) 4.3024E-13 1.847787E+04 1.8637E-01 1.8127Z+01 4.8992E-10 2.6703E-05

AJBRF Reactor
AJHRF at the Omaha Veterans Affairs Hospital

At Cooling Time 338.65 (d)

Energy distribution of decay gamma-rays

Group E range MeV/cm3*s Photons/cm3-s
1 ( 10 -a 100 KeV) 9.6008E-03 1.7456E-01
2 ( 0.1 -. 0.2 NeV) 3.7397E-05 2.4127E-04
3 C 0.2 -, 0.4 MeV) 3.7000E-06 1.2333E-05
4 C 0.4 -, 0.6 MeV) 2.7868E-OS. 5.5737E-05
S C 0.6 -. 0.8 MeV) 3.4103S-09 4.8719E-09
6 C 0.8 -a 1.0 MeV) 1.9953E-09 2.2170E-09
7 C 1.0 -a1.22 MeV) 1.9023E-09 1.7138E-09
8 C1.22 -a1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 -,1.66 MeV) 4.25941-01 2.7480E-01

10 (1.66 -a 2.0 MeV) 1.6532E-09 9.0340E-10
11 C 2.0 -a 2.5 HeV) 1.9975E-09 8.8778E-10
12 C 2.5 -a 3.0 MeV) 1.5319E-09 5.5704E-10
13 C 3.0 -a 4.0 MeV) 1.7824E-09 5.0926E-10
14 C 4.0 -a 5.0 MeV) 8.6382Z-10 1.9196E-10
15 C 5.0 -a 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3as)
SCALE-OPNL 18-Group gamma Library from 10 MeV to 10 Xev

0.0000E+00 0.0000,E00 9.1498E-11 1.91961-10 5.0926E-10 5.57041-10
8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 8.7280E-02 8.72801-02

AJBRF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

H 2.i3979E+07
He 1.09272E+09
Na 1.09073E+19
Mg 2.53415E+07
Al 1.10676E+22
Si 9.49900E+09
P 5.52673E+01
S 9.35628E+20

Cl 2.23034E+08
Ar 2.78814E.07

1 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.27023E+06
As 1.13335E+16
Se 3.78079E+06
Sr 3.54167E+15
Kr 1.71072E+06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 7.48794E+04
In 0.000001+00
Sn 1.68722E+04
Sb 1.16227E+15
Te 1.02008E+06

1 3.41729E-04
Xe 2.03047E+05
Cs 5.78282E+03
Ba 2.0S115E+17
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La 1.63078E+05
Ce 8.34795E-03
Pr 2.67209E-03
Nd 1.52807E+02
Pm 4.08494E+03
Sm 1.88252E+15
Eu 7.66398E+06
Gd 1.44290E+04
Lu 0.OOOOOE+00
Hf 8.54976E-04
Ta 1.12037E+03
W 7.69706E+14

Re 1.22074E+05
Bg 9.85275E-03
Ti 5.04987E-02
Pb 4.78079E+15
Ei 1.03552E+02
Th -3.63932E-03

U 1.18888E+15
Np 5.54030E-39
Pu 1.67700E+06

Totals. 4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bg/q Si
zero 3.795E-04 9.555E+02 2.:

338.6 (d) 4.659E-08 7.714E+00 1.,

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3l of NBS Concrete S1

Tim, Becquerel Sv/h ALI
zero 2.245E+03 3.795E-04 1.708E-04

338.6 (d) 1.8131+01 4.659E-08 2.670E-05

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Xg KW/Kg Ci/Ig
zero 9.555E+05 4.268E-10 2.5821-05

338.6 (d) 7.714E+03 1.8311-13 2.0851-07

AJBRF Reactor
AJ9RF at the Omaha Veterans Affairs Hospital

Time Bq/9 Sv/h W/g
zero 9.555E+02 3.795E-04 4.268E-10

338.6 (d) 7.714E+00 4.6591-08 1.831E-13

AJBRF Soil (Side) Flux

3/cm3 Ci/m3 ALI/cM3 WATT/cm3 JOULE/cm3
245E+03 6.0681-02 1.7082-04 1.003E-09 1.847787E+04
8133+01 4.8991-04 2.670E-05 4.3023-13 1.847787E+04

A;IBRF Soil (Side) Flux

watt
1.003E-09
4.302E-13

AJ8RF Soil (Side) Flux

NeV/g9 s
1.518E+03
1.8643-01

AJBRF Soil (Side) Flux

C1 Index
2 .768E+03
4.129E-01

Step 1 . Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 s Activation of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27688B206(s), i.e.
2.92592E+07(s), i.e.

2.27682Z+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 id)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)

Intervals , 2

Intervals . 2

Intervals: 2

Cooling Times (s) .

2. 9259E+07

338.6 (d)

AJBRF Reactor

Step s 1

Elapsed Time * 26.35 Cd)
X/cM3 WATT/cM3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals. 4.4129E+22 1.00251-09 1.847787E+04 1.5171E+03 2.23071+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 365.00 Cd)
N/cm3 WATT/cm3 JOULE/cm3 O(MeV/g-s) Sq/cm3

otalst 4.4129E+22 4.0702E-13 1.8477871+04 1.8460E-01 1.3944E+01

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Step . 2

Elapsed Time I
N/cm3

1.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
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otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03 6.0571E-08 1.7080E-04

Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 GlMeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.30241-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.67033-05

Step e 3
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

C'

Elapsed Time . 2.07 (y)

Nuclide N/cm3 VATT/cm3

Na 23 1.0907E+19
Ha 24 4.3305E+05 4.16913-12
Na 24ml 1.22403-01 3.2548E-13
Al 27 1.10681+22
Al 28 3.6660E+OS 9.1443E-10

S 32 8.8903E+20
5 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0522E+07 7.5469E-15
S 36 1.8713E+17

Ar 37 6.5520E+07 6.43913-15
K 39 1.2658E+21
X 40 1.5880E+17 2.9639E-13
X 41 9.1347E+19
K 42 1.3033E+07 5.5665E-11

Ca 40 2.7445E+22
Ca 41 5.5942E+10 6.2703E-18
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6093E+08 5.25143-13
Ca 46 1.13243+18
Ca 47 2.57113+05 1.02323-13
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11
Sc 45 1.2591E+16
Sc 47 1.8220E+05 1.8972E-14
Sc 49 1.5031E+05 3.9817E-12
Ti 46 2.5495E+17
ni 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24
V 51 B.8661E+16
V 52 9.2658E+01 1.1506E-13

Cr 50 3.1921E+15
Cr 52 6.15583+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12
Fe 54 1.4290E+20
Fe 55 1.2049E+09 9.1316E-15
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.3192E+07 8.7561E-13
Co 59 1.4406E+16

AJ8RF Reactor

Nuclide N/cm3 WATT/cm3

Cooling Time 0.

JOULE/cm3 G(MeV/g5G) Sq/cm3 Ci/cm3 ALI/cm3

3.2444E-07
9 .4863E-15

1.7739E-07

8.2309E-08

2.8118E-08

1.7272E+04

3.57753-06

2.93971-05

1.0650E-05

9.78731-08

1.4818E-08

7.9117E-09
1.9711E-08

9.76603+00
8.39941-01

1.43373+03

O.OOOOE+00

2.06543-03

1.8228E-01

2.5576E+01

2.2194E-06

0.00003+00

2.05123-Ol

4.09198+01

2.01793-02
1.2920S-02

5.5646E+00 1.50403-10
4.1997E+00 1.13513-10

1.8898E+03 5.10763-08

9.6474E-01 2.6074E-11

1.5004E+01 4.05513-10

2.7250E+00 7.3649E-11

2.02793+02 5.4807E-09

1.1932E-02 3.22503-13

4.2452E+01 1.14743-09

4.5458E-01 1.2286E-ll

3.03623+01 8.2060E-10

4.3691E-01 1.18083-11

3.03623+01 8.2060E-10

2.38833-06
7.5534E-13

9.2638E-06

7.4211E-07

1.2608E-06

1.69263-05

8.70333-05

3.4587E-09

3.21613-05

7.2733E-07

3.9482E-06

2.3617E-07
2. 48873-06

T/2

1.4983+01 (h) Na 24
2.0203-02 (s) Na 24ml

2.241E+00 (m) A1 28

8.750E+01 (d) S 35

3.5033+01 (d) Ar 37

1.280E+03(My) K 40

1.237E+01 (h) K 42

1.0303+05 (y) Ca 41

1.6273+02 (d) Ca 45

4.5383+00 (d) Ca 47

8.719E+00 (m) Ca 49

3.3463+00 (d) Sc 47
5.7193+01 Cm) Sc 49

*3.8824E+01 1.51763-11 3.27713-11 8.8571E-22

3.7298E-11 1.7618E-01 2.8585E-01 7.72563-12

3.1448E-08 4.20153+00 5.80573+00 1.5691E-10

1.13703-06 6.87693-03 9.6765E+00 2.6153E-10

4.8564E-06 2.1161E+00 4.1816E+00 1.1301E-10

1.6064E-16 1.489E+ll(My) V 50

4.0035E-09 3.745E+00 (m) V 52

1.4514E-06 2.579E+OO (h) Mn 56

3.19363-06 2.7353+00 (y) Fe 55

7.5208E-06 4.4503+01 (d) Fe 59

JOllLE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/Cm3 T/2

Co 60ml
Hi 58
Ni 60
xi 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 65
Zn 70
Ga 69
Ga 71
As 75
As 76
Sr 79
Br 80
Br 81
Rb 85
Ro 87
Sr 84
Sr 86
Sr 87

6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.17063-09 1.047E+01 (m) Co 60ml

2.9537E+16
1.13783+16
4.9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1.2682E+16
1. 8637E+15
8.5456E+15
2.7273E+14
6.1006E+15
4.0485E+15
1. 1334E+16
1.1024E+05 1.92963-13 2.6379E-08 1.48693-01 8.06433-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76

1.79533+15
4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80

1.7464E+15
2.1507E+16
8.29343+15 4.79423-17 1.0469E+02 0.00003+00 3.7977E-03 1.02643-13 5.6937E-09 4.796E+04(My) Rb 87

1.36563+15
2.40443+16
1.7070E+16
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Sr 88 2.0138E+17
Y 89 1.43252+16
Zr 90 2.9533E+16
Zr 91 6.4405E+19
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+1S
Sb121 6.6494E+14
6b123 4. 9734E+14
Sal30 2.2060E+14
Ba132 2.1020E+14
Bal34 5.0301E+15
Bala35 1.3719E+16
Bal36 1.6345E+16
Bal37 2.3375E+16

al38 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.03778+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 1.059E+OS(My) Sm147

Sm148 2.1159E+14 2.12132-22 6.7327E+01 0.0000E+00 6.66672-10 1.8018E-20 2.80112-14 6.971E+09(My) Sm148

Sm149 2.6016E+14 8.42192-22 7.66882+01 0.0000E+00 2.85713-09 7.7219E-20 1.1161E-13 2.000E+09(My) Sm149

Sm150 1.3893Z+14
SmlS2 5.0338E+14
Sm153 4.0468E+05 8.85562-14 2.14792-08 4.3989E-02 1.6685E+00 4.5099E-11 1.2359E-06 1.946E+00 (d) Sm153

9S154 4.2827E+14
W180 9.2365E+ll
W182 2.03972+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

AJ8RF Reactor

Nuclide N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.54882-1S 5.08842-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.4572+05 (y) U234

U235 8.5599E+12 2.00222-16 6.41542+00 1.90762-05 2.67153-04 7.2202E-15 1.23112-08 7.0372+02(My) U235

U238 1.1803E+15 3.97062-15 8.07692+02 3.09612-06 5.80212-03 1.56812-13 2.5560E-07 4.4682+03(Ny) U238

U239 7.4826E+02 2.72273-14 5.53182-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.3472+01 (m) U239

Np239 1.0805E+05 2.62462-14 7.70352-09 2.8540E-02 3.6813E-01 9.94962-12 2.94512-07 2.355E+00 (d) Np239

here are 113 Nuclides.

Totals, 4.41292+22 1.0029E-09 1.847787E+04 1.5180E+03 2.2493E+03 6.0792E-08 1.7275E-04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 2.07 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 4.40968E+07
Be 1.63908E+09
Na 1.09073E+19
Mg 3.757922+07
Al 1.10676E+22
si 1.42481E+10
P 5.71010E+05
S 9.35628E.20

C1 2.59706E+08
Ar 1.07265E+08

K 1.357272+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18
V 8.888282+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.014902+16
Ge 1.89338E+06
As 1.13335E+16
Se 5.56079E+06
Br 3.54167E+15
Kr 2.54417E+06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 9.76185E+04
In 3.12104E-07
Sn 2.40646E+04
Sb 1.16227E+15
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Te 1.33993E+06

I 3.78323E-04
Xe 2.25577E+05

Ce 3.34784E+04
Ba 2.08115E+17
La 2.44359E+05
Ce 1.17545E-02
Pr 4.00106E-03

Nd 1.64663E+02
Pm 4.28522E+03

Sm 1.8252E+15
Eu 1.10964E+07
Gd 1.52727E+04

Lu 0.00000E+00
Ef 1.28244E-03
Ta 1.17658E+03

W 7.69706E+14
Re 1.70217E+05
Hg 1.62885E-02

Ti 7.42307E-02
Pb 4 .78079E+15
Bi 1.54940E+02

Th -S.57745E-03
U 1.18888E+15

Np 1.08052E+05

Pu 2.40674E+06

Production of H 0. appm/y.

Production of Be 0 O. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range HeV/cm3*s Photons/cm3us
1 ( 10 - 100 Xev) 9.821SE-02 1.7858E+00
2 ( 0.1 -, 0.2 HeV) 1.5456E-01 9.9714E-01
3 ( 0.2 - 0.4 HeV) 2.59-9E-01 8.652SE-01
4 ( 0.4 -> 0.6 HeV) 2.2051E+00 4.4103E+00
5 ( 0.6 - 0.8 MeV) 5.78292-02 8.2613E-02
6 ( 0.8 -> 1.0 MeV) 5.0449E+00 5.6054E+00
7 ( 1.0 ->1.22 HeV) 2.7459E+00 2.4738E+00
8 (1.22 ->1.44 HeV) 1.11322+01 8.3699E+00
9 (1.44 ->1.66 MeV) 5.8870E+01 3.79812+01

10 (1.66 - 2.0 HeV) 3.36453+03 1.8385E+03
11 C 2.0 -> 2.5 MeV) 2.36212+00 1.0498E+00
12 ( 2.5 -> 3.0 HeV) 1.56262+01 5.6823E+00
13 C 3.0 -> 4.0 HeV) 8.6292E+01 2.4655E+01
14 C 4.0 -, 5.0 HeV) 8.95862+00 1.99082+00
15 ( 5.0 -> 6.5 MeV) 5.26112-10 9.1498E-11

18-Group gawma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.00003+00 0.0000E+00 9.1498E-11 1.9908E+00 2.46552+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6350E+01 2.47382+00 5.60542+00 8.26132-02

4.4103E+00 4.3264E-01 4.3264E-01 9.9714E-01 8.92892-01 8.9289E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g~s) Sq/cm3 Ci/cm3 ALI/cm3

Ha 23 1.0907E+19
Al 27 1.1068E+22

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17
K 39 1.2658E+21
X 40 1.58802+17 2.9639E-13 1.7272E+04 1.82282-01 2.7250E+00 7.3649E-11 1.6926E-05 X 40

X 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 5.5942E+10 6.2703E-18 2.9397E-05 2.2194E-06 1.19322-02 3.2250E-13 3.4587E-09 Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E20

Ca 45 2.03412+08 1.2408E-13 2.51622-06 0.0000E+00 1.0030E+01 2.71092-10 7.5987E-06 Ca 45
Ca 46 1.13242+18

Ca 48 5.29412+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17

Ti 47 2.2992E+17

Ti 48 2.2782E+18
Ti 49 1.6719E+17

Ti 50 1.60082E17
V 50 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.27712-11 8.85712-22 1.6064E-16 V s0
V 51 8.86612+16
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Cr SO 3.1921E1,S
Cr S2 6.15588+.16
Cr 53 6.9793E+15
Cr 54 1.7375E+1S
Hn SS 3.21981+17
Fe 54 1.4290E+20
Fe SS 9.5257E.08 7.21931-15 8.9893E-07 5.4368E-03 7.6501E+00 2.0676E-10 2.5248E-06 Fe SS

Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
2n 66
Zn 67
Zn 68
Zn 70
Ga 69
Ga 71

2.2412E+21
5.1785E+19
6.8395E+18
1.4406E+16
2.9537E+16
1.1378E+16
4.9463E+14
1.5767E+1S
4.01781+14
2.0027E+16
8.9265E+1S
2.2091E+16
1.2682E+16
1. 86378+1S
8.5456E+1S
2.7273E+14
6.10068+1S
4. 0485E+15

AJBRF Reactor

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gvs) Bq/cm3 Ci/cm3 ALI/cm3

AS 75

Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
zr 96
Nb 93
Sbl21
Sbl23
Ba13 0
Ba132
Bal34
Ba135
B&136
Ba137
Ba138
Sm144
Sm147
Sm148
SM149
SmlsgsalSO
SmlS2Bm1S2

Wl8 0

1182
W183
W184
8186

Pb204
Pb206
Pb207
Pb208
U234
U235
V238

338.6

1. 1334E+16
1. 7953E+15
1.7464E+15
2.1507E+16
8.2934.+1S
1. 3656E+15
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9. 84448+1S
9. 9764E+15
1.6072E+15
4.5695E+1S
6.6494E+14
4.97341+14
2.2060E+14
2.1020E+14
S.03018+15
1.3719E+16
1.6345E+16
2.33751+16
1.49218+17
5.7981E+13
2.8219E+14
2.1159E+14
2.60161+14
1.38 93E+14
5. 0338E+14
4.2827E+14
9.2365E+11
2.0397E+14
1.1014E+14
2.35848+14
2.1883E+14
6.69318+13
1.15221+15
1.0566E+15
2.5051+15
6.5388E+10
8.SS99E+12
1.18 03E+15

(d)

4.79428-17 1.0469E+02 O.OO00E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.0377E+02
2.12131-22 6.73278+01
8.42198-22 7.6688E+01

0.0000E+00 5.85151-05
O.O000E+00 6.66678-10
0.0000+O00 2.8571E-09

1.5815E-15 2.86841-09 Sm147

1.80188-20 2.80111-14 Sm148

7.7219E-20 1.1161E-13 Sm149

i

4.54881-1S 5.08848-02 3.60731-06

2.0022l-16 6.41541+00 1.90768-05

3.9706E-1S 8.0769E+02 3.0961E-06

4.36488-13 1.847787E+04 1.8775E-01

5.8455Z-03 1.5799E-13 2.8654E-07

2.6715E-04 7.2202E-15 1.2311E-08

5.8021E-03 1.56811-13 2.5560E-07

2.0433E+01 5.5225E-10 2.7616E-05

U234
U235
U238

i AJBRF Reactor
AJ$RF at the Omaha Veterans Affairs Rospital

At Cooling Time . 338.65 (d)

Energy distribution of decay gamma-rays

Group Brange
1 ( 10 -, 100 XeV)
2 ( 0.1 -. 0.2 HeV)
3 ( 0.2 -> 0.4 MeV)
4 ( 0.4'-> 0.6 MeV)
5 ( 0.6 -> 0.8 MeV)
6 ( 0.8 -- 1.0 MeV)
7 ( 1.0 ->1.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 -,1.66 MeV)

MeV/cm3*s
1.28261-02
3.7397B-05
3.70008-06
2.7668E-05
3.41038-09
1.9953E-09
1.9 023E-09
1.62S841-09
4 .2S94E-01

Photons/cm3*s
2.3321B-01
2.41278-04
1.2333E-05
S.57378-05
4.8719B-09
2.2170B-09
1.7138E-09
1.22438-09
2.7480E-01
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10 (1.66 -2 2.0 MeV) 1.6532E-09 9.0340E-10
11 C 2.0 -a 2.5 MeV) 1.9975E-09 8.8778E-10
12 ( 2.5 -> 3.0 MeV) 1.5319E-09 5.5704E-10
13 ( 3.0 -> 4.0 M4eV) 1.7824E-09 5.0926E-10
14 ( 4.0 -> 5.0 MeV) 8.6382E-10 1.9196E-10
15 C 5.0 -> 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamna source distribution (Photona/cm3*s)
SCALE-ORXL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.74801-01 1.7138E-09 2.21701-09 4.8719E-09
5.5737E-05 6.16678-06 6.1667E-06 2.4127E-04 1.1660E-01 1.1660E-01

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENS ATOMES/cm3

H 4.40968E+07
He 1.63908E*09
Na 1.09073E+19
Mg 3.80123E+07
Al 1.10676E+22
Si 1.42485E+10

P 5.52673E+01
S 9.35628E+20

C1 3.34948E+08
Ar 4.17308E+07
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E.16
Ka 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.90535E+06
As 1.13335E+16
Se 5.67119E+06
Br 3.54167E+15
Xr 2.56608E+06
Rb 2.98003E+16
Sr 2.43858E+17
r 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.12682E+05
In 0.00000E+00
Sn 2.53084E+04
Sb 1.16227E+15
Te 1.53157E*06

I 5.12701E-04
Xe 3.04571E+05
Cs 1.13935E+04
Ba 2.08115E+17
La 2.44616E+05
Ce 1.25219E-02
Pr 4.00813E-03
Nd 3.72072E*02
Pm 6.81159E+03
Sm 1.882S2E+15
Eu 1.14912E+07
Gd 2.77721E+04
Lu 0.00000E+00
Hf 1.28246E-03
Ta 1.72469E+03
N 7.69706E+14

Re 1.83350E+05
Hg 1.47746E-02
T1 7.57669E-02
Pb 4.78079E+15
Si 1.55328E+02
Th -5.32051E-03

U 1.18888E+15
Np 5.54030E-39
Pu 2.51547E+06

Totals. 4.41291E+22

AJBRF Reactor AJBRF Soil (Side) Flux
AJBRF at the Omaha Veterans Affairs Hospital

Time
zero

D (Sv/h) Bq/g Bq/cm3 Cu/m3 ALI/cm3 WATS/cm3 JOULE/cm3
3.795E-04 9.571E+02 2.249E+03 6.079E-02 1.728E-04 1.003E-09 1.847787E+04



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 33 of 400

338.6 Id)

AJBRF Reactor

4.694E-08 8.695E+00 2.043E+01 5.522E-04 2.762E-05 4.36SE-13 1.8477873+04

AJBRF Soil (Side) Flux
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of S.0000E+OO(cm3) of N8S Concrete Sl 1

Time Becquerel Sv/h ALI Watt
zero 2.249E+03 3.795E-04 1.728E-04 1.003E-09

338.6 (d) 2.043E+01 4.694E-08 2.762E-OS 4.365E-13

AJERF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Yg K3/Kg
zero 9.571E+OS 4.268E-10

338.6 (d) 8.695E+03 1.857E-13

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h
zero 9.571Z+02 3.795E-04

338.6 (d) 8.695E+00 4.694E-08

AJBRF Soil (Side) Flux

Ci/Kg MeV/g s
2.587E-OS 1.518E+03
2.350E-07 1.817E-01

AJ8RF Soil (Side) Flux

W/g Cl Index
4.268E-10 2.768E+03
1.857E-13 4.1573-01

Step 1 * Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 * Activation of

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s). i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Cooling Times (a)

2.9259E+07

338.6 (d)

AJ8RF Reactor

Step * 1

Elapsed Time , 26.35 (d)
N/cm3 WATT/cm3 JO0U'z/cm3

otals. 4.41298+22 1.00253-09 1.847787Z+04
Production of H. 0. appm/y.
Production of He . 0. appm/y.

Slapsed Time t 365.00 (d)
H/cm3 WATT/cm3 JOULS/cm3

otals. 4.41293.22 4.0702E-13 1.8477873+04

step * 2

Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41298+22 1.0026E-09 1.847787E+04
Production of B i 0 appm/y.
Production of He 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATr/cm3 J;OULE/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04

G(MeV/gs) Bq/cm3
1.51713+03 2.2307Z+03

G(MeV/g 8) Bq/cm3
1.84603-01 1.39443*01

G(MeV/g9s) Bq/cm3
1.5171E+03 2.24113+03

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.05713-08 1.7080E-04

G(MeV/g s) Bq/cm3 Ci/cm3
1.8637Z-01 1.8127S+01 4.8992E-10

ALI/cm3
2.67033-OS

Step s 3

Elapsed Time * 2.07 (y)
N/cm3 WATr/cm3 JOUELE/cm3

otalst 4.4129S+22 1.0026E-09 1.847787S+04
Production of H r 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time s 3.00 (y)
N/cm3 VATT/cm3 JOULE/cm3

otals. 4.4129E322 4.3648E-13 1.847787E+04

G(MeV/g 5) Bq/cm3 Ci/cm3 ALI/cm3
1.5171E+03 2.24513+03 6.06783-08 1.72753-04

G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3
1.8775E-01 2.04333+01 5.5225E-10 2.7616E-05

Step s 4
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital
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Elapsed Tim e 3.07 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+05 4.1691E-12 3.2444E-07 9.76603+00 5.56462+00 1.5040E-10 2.38833-06 1.498E+01 (h) Na 24
Na 24ml 1.2240E-01 3.2548E-13 9.4863E-15 8.39943-01 4.19973+00 1.1351E-10 7.5534E-13 2.0202-02 (a) Na 24ml
Al 27 1.10683+22
Al 28 3.6660E+05 9.14433-10 1.7739E-07 1.4337E+03 1.8898E+03 5.10763-08 9.2638E-06 2.2413+00 (m) Al 28

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.93903+19
S 35 1.05233+07 7.54813-15 8.2322E-08 0.00003+00 9.64893-01 2.6078E-11 7.4223E-07 8.7503+01 (d) S 35
S 36 1.87133+17

Ar 37 6.5520E+07 6.43913-15 2.81183-08 2.06543-03 1.5004E+01 4.05513-10 1.26083-06 3.5033+01 Cd) Ar 37
N 39 1.2658E+21
K 40 1.5880E+17 2.96393-13 1.7272E+04 1.82283-01 2.7250E+00 7.3649E-11 1.69263-05 1.2803+03(My) 3 40
K 41 9.1347E+19
N 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.02793+02 5.4807E-09 8.70333-05 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 7.4589E+10 8.3604E-18 3.9196E-05 2.9592E-06 1.59103-02 4.3000E-13 4.6115E-09 1.0303+05 (y) Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6739E+08 5.29083-13 1.07303-05 O.OOOOE+00 4.27713+01 1.1560E-09 3.2402E-05 1.6273+02 (d) Ca 45
Ca 46 1.13243+18
Ca 47 2.5711E+05 1.0232E-13 5.78733-08 2.05123-01 4.54583-01 1.2286E-11 7.2733E-07 4.5383+00 (d) Ca 47
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.48183-08 4.09193+01 3.03623+01 8.2060E-10 3.9482E-06 8.7193+00 (m) Ca 49
Sc 45 1.2591E+16
Sc 47 1.8220E+05 1.8972E-14 7.91173-09 2.0179E-02 4.36913-01 1.18083-11 2.3617E-07 3.3463+00 Cd) Sc 47
Sc 49 1.50313+05 3.98173-12 1.9711E-08 1.29203-02 3.0362E+01 8.2060E-10 2.4887E-06 5.719E+01 (i) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.60083+17

V 50 2.22213+14 8.7258E-24 3.8824E+01 1.5176E-11 3.27713-11 8.8571E-22 1.60643-16 1.489E+11(My) V 50
V S1 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.00353-09 3.7453+00 Cm) V 52

Cr 50 3.19213+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.21983+17
Mn 56 7.7761E+04 2.3479E-12 3.14483-08 4.2015E+00 S.80573+00 1.56913-10 1.4514E-06 2.5793+00 Ch) Mn 56
Fe 54 1.4290320 i
Fe 55 1.4418E+09 1.09273-14 1.3606E-06 8.2291E-03 1.1579E+01 3.1295E-10 3.8215E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.31923+07 8.75613-13 4.8564E-06 2.1161E+00 4.18163+00 1.1302E-10 7.5208E-06 4.4503+01 Cd) Fe 59
Co 59 1.4406E+16

A.BFp Reactor

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-u) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 60ml 6.2401E+02 7.0265E-15 6.37043-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 Cm) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.94633+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.13343+16 -
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.48693-01 8.06433-01 2.1796E-11 1.2903E-06 1.0973+00 (d) As 76
Br 79 1.79533+15
Br 80 4.37633+02 3.68623-14 5.61603-11 9.41263-03 2.8725E-01 7.7636E-12 8.8932E-09 1.7603+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.15073+16
Rb 87 8.29343+15 4.7942E-17 1.0469E+02 0.0003E+00 3.79773-03 1.02643-13 5.6937E-09 4.796+04(My) Rb 87
Sr 84 1.36563+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.43253+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.56953+15
Sbl2l 6.6494E+14
Sbl23 4.9734E+14
8al30 2.20603+14
8al32 2.1020E+14
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Bal34 5.0301B+1S
Ba135 1.3719E+16
Bal36 1.6345E+16

al37 2.3375E+16
Bal38 1.4921E+17
Sml44 S.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.58153-15 2.8684E-09 1.0593+

0
5(4y) Sml47

Sm148 2.1159E314 2.12133-22 6.7327E+01 0.00003E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+O9OMy) Sm148
Sml49 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.5S71Z-09 7.7219E-20 1.1161E-13 

2
.000E+09(My) Sml49

SmlSO 1.3893E+14
Sm5l2 5.0338+124
SmlS3 4.0468E+05 8.85563-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) Sm153
Sml54 4.2827E+14

W180 9.23653+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
F186 2.1883E+14

AJ8RF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+1S
Pb208 2.5051E+15
V234 6.53883+10 4.5483-15 5.0884E-02 3.6073E-06 5.8455E-03 2.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.55993+12 2.0022E-16 6.4154E+00 1.9076E-OS 2.6715E-04 7.22023-15 1.2311E-08 

7
.03

7
E+0

2
(My) u235

U238 1.1803E+15 3.9706E-1S 8.0769E+02 3.0961E-06 5.8021E-03 1.56813-13 2.55603-07 4.468E+03(My) u238
U239 7.48263+02 2.72273-14 5.53183-11 8.0822E-03 3.6829E-01 9.9539E-12 1.03163-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.62463-14 7.7035E-09 2.85403-02 3.68133-01 9.94963-12 2.94513-07 2.355E+00 (d) Np239
here are 113 Nuclides.

Totals, 4.4129E+22 1.00293-09 1.847787E+04 1.5180E+03 2.2515E+03 6.08523-08 1.7362E-04
AJBRP Reactor

AJBRP at the Omaha Veterans Affairs Hospital

Elapsed Time 3.07 (y) Cooling Time 0.

COMPOSITION ,

ELEMENT ATOMES/cm3

H 5.87958E+07
He 2.18545E+09
Na 1.09073E+19
Mg S.02500E+07
Al 1.10676E+22
Si 1.89976E+10
P 5.71010E+05
S 9.35628E+20

C1 3.71621E+08
Ar 1.21112E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.895403+16
Zn 4.545S5E+16
Ga 1.01490E+16
Ge 2.52850E+06
As 1.13335E+16
Se 7.45118E+06
Br 3.54167E+15
Fr 3.39953E+06
Rb 2.98003S+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.35422E+OS
In 3.12104E-07
Sn 3.25007E+04
Sb 1.16227E+15
Te 1.851423+06

I 5.49295E-04
Xe 3.27101E+05
Cs 3.92126E+04
Ba 2.08115E+17
La 3.25898E+05
Ce 1.59205-02
Pr 5.33711E-03
Nd 3.91649E+02
Pm 7.02323E+03
Sm 1.88252E+15
Eu 1.49235E+07
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Gd
Lu
Ef
Ta

W
Re
Eg
Ti
Pb
Bi
Th
U

Np
Pu

2 .88754E+04
o .OOOOOE+00
1.70993E-03
1.78107E+03
7. 69706E+14
2 .31494E+05
2 .12103E-02
9.94996E-02
4.78079E.15
2.06715E+02

-7.25197E-03
1.18888E+15
1.08052E+05
3.24520E+06

Production of E 0. appm/y.

Production of He 0. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gammia-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14
is

z range
C 10 -, 100 ReV)

0.1 -. 0.2 8eV)
0.2 -, 0.4 HeV)
0.4 - 0.6 NeV)
0.6 -a 0.8 MeV)

C 0.8 -a 1.0 NeV)
C 1.0 -a1.22 MeV)
(1.22 -a1.

4
4 MeV)

(1.44 ->1.66 HeV)
(1.66 -a 2.0 MeV)

2.0 - 2.5 MeV)
2.5 - 3.0 KeV)
3.0 -a 4.0 MeV)
4.0 - 5.0 MeV)
5.0 - 6.5 MeV)

NeV/cm3*s
1.0138Z-01
1.54563-01
2.5959E-01
2.2051E+00
5.7829E-02
5.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3ss
1.84333+00
9.9714E-01
8.6528Z-01
4.41033+00
8.2613E-02
5.6054E+0O
2.47383+00
8.36993+00
3.79813+01
1.83853+03
1.04983+00
5.6823E+00
2.46553+01
1..9908E+00
9A.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.68233+00

1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.60543+00 8.2613E-02

4.41033+00 4.32643-01 4.32643-01 9.9714E-01 9.2166E-01 9.2166E-01

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

Nuclide N/cm3

Na 23
Al 27

S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50
V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
lln 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Hi 58

1.0907E+19
1. 1068E+22
8.8903E+20
7.0172E+18
3.9390E+19
1.8713E+17
1.2658E+21
1.5880E+17
9. 1347E+19
2.7445E+22
7.45'89E+10
1. 8317E+20
3.8219E+19
5.9056E+20
2. 0494E+08
1.1324E+18
5.2941Z+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1. 6008E+17
2.2221E+14
8.8661E+16
3.1921E+15
6.1558E+16
6. 9793E+15
1.7375E+15
3.2198E+17
1.4290E+20
1.1399E+09
2.2412E+21
5.1785E+19
6.8395E+18
1.4406E+16
2.9537E+16

WATT/cm3 JOUL3/cm3 G(MeV/g s) Bq/cm3

2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00

8.36043-18 3.9195E-05 2.9592E-06 1.5910E-02

1.2501E-13 2.5351E-06 0.0000E+00 1.0106E+01

Ci/cm3 ALI/cm3

7.3649E-11 1.6926E-05 K 40

4.2999E-13 4.6115E-09 Ca 41

2.7312E-10 7.6557E-06 Ca 45

S.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

8.6389E-15 1.07573-06 6.5058E-03 9.1544E+00 2.47423-10 3.0212E-06 Fe 55 UW
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Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69
Ga 71

1.1378E+16
4.9463E+14
1. 5767E+1S
4.0178E+14
2.0027E+16
8.9265E+1S
2.2091E+16
1.2682E+16
1.8637E+15
8.5456E+15
2.7273E+14
6.1006E+15
4.0485E+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(NeV/9-3) Bq/cm3 Ci/cm3 ALI/Cm3

As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sb121
Sbl23
Bal30
Bal32
Bal34
Ba135
Ba136
Bal37
Bal38
Sm144
Sm147
Sm148
Sml49
SmISO
Sml52
SmlS4

W18 0
W182
W183
W184
W186

Pb204
Pb206
Pb2O7
Pb208
U234
U23s
U238

338.6

1. 1334E+16
1.79533+15
1. 7464E+15
2.15073+16
8.2934E+1S
1.3656E+15
2.4044E+16
1.70703+16
2.0138E+17
1.4325E+16
2.95333+16
6.4405E+1S
9. 8444E+1S
9. 9764E+15
1.60723+1S
4.S695E+1S
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1. 3719E+16
1. 6345E+16
2.3375E+16
1.4921E+17
S.7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1. 3893E+14
5.0338E+14
4.2827E+14
9.2365E+ll
2.0397E+14
1.1014E+14
2.3584E+14
2. 1883E+14
6. 6931E+13
1. 1512E+15
1. 0566E+1S
2.5051E+15
6.5388E+10
8.5599E+12
1.1803E+15

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 Sm147

2.1213E-22 6.7327E+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148

8.4219E-22 7.6688E+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149

4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.57998-13 2.8654E-07 U234

2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202Z-15 1.2311E-08 U23S

3.9706E-1S 8.0769E.02 3.09613-06 S.80213-03 1.5681s-13 2.55602-07 U238

4.3884E-13 1.8477873+04 1.8882Z-01 2.20173+01 5.9504E-10 2.81703-05

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time s 338.65 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Zrange
( 10 -a 100 KeV)

0.1 -a 0.2 MeV)
0.2 -a 0.4 MeV)
0.4 -a 0.6 MeV)

( 0.6 -a 0.8 MeV)
C 0.8 -a 1.0 MeV)
C 1.0 -a1.22 MeV)
(1.22 -ol.44 )leV)
(1.44 -a1.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 MeV)
( 2.S -a 3.0 MeV)

3.0 -> 4.0 MeV)
( 4.0 -, 5.0 MeV)

5.0 -a 6.5 MeV)

MeV/cm3*s
1.5328E-02
3 .7397E-OS
3.7000E-06
2.78683-OS
3.4103E-09
1. 99S33-09
1.9023Z-09
1.6284E-09
4 * 25943-01
1.6532E-09
1. 99753-09
1.5319S-09
1.7824E-09
8.63823-10
S.2611E-10

Photons/cm3 s
2.7869E-01
2.4127E-04
1.2333E-OS
5.5737E-05
4.87193-09
2.21703-09
i.7138E-09
1.2243E-09
2.74803-01
9.03403-10
8 .87783-10
S.S704Z-10
5.0926Z-l1
1. 9196Z-10
9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)

SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 IeV

0.0000E+00 0.0000+00 9.14983-11 1.9196E-10 5.09263-10 5.5704E-10

8.8778E-10 9.0340E-10 2.7480E-01 1.71383-09 2.2170E-09 4.8719E-09
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5.S737E-05 6.1667E-06 6.1667E-06 2.4127E-04 1.3935E-01 1.393SE-O1

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 338.65 (d)

COMPOSrITON

ELEMENT ATOMES/Cm3

H 5.87958E+07
He 2.18545E+09
Na 1.09073E+19
Mg 5.06830E+C7
Al 1.10676E+22
Si 1.89980E+10
P 5.52673E+01
S 9.35628E+20

Cl 4.46863E+08
Ar 5.55465E+07

K 1.35727E+21
Ca 2.E3107E+22
SC 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E.17
Fe 2.44268E+21
Co 1.44063E+16
Xi 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.54047E+06
As 1.13335E+16
Se 7.86158E+06
Br 3.54167E+15
Kr 3.42144E+06
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15
MO 1.50490E+05
In 0.00000E+00
Sn 3.37445E+04
Sb 1.16227E+15
Te 2.04306E+06

I 6.83673E-04
Xe 4.06094E+05
Cs 1.86645E+04
Ba 2.08115E+17
La 3.26155E+05
Ce 1.66959E-02
Pr- 5.34418E-03
Nd 7.00136E+02
Pm 9.62089E+03
Sm 1.88252E+15
Eu 1.53160E+07
Gd 4.44839E+04
Lu 0.00000E+00
Ef 1.70995E-03
Ta 2.33009E+03

W 7.69706E+14
Re 2.44627E+05
Eg 1.96966E-02
T1 1.01047E-01
Pb 4.78079E+15
Bi 2.07103E+02
Th -6.90939E-03

U 1.18888E+15
Np 5.54030E-39
Pu 3.35391E+06

Totals, 4.41291E+22

AJBRF Reactor AJBRF Soil (Side) Flux
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
zero 3.795E-04 9.581E+02 2.252E+03 6.085E-02 1.736E-04 1.003E-09 1.847787E+04

338.6 (d) 4.720E-08 9.369E+00 2.202E+01 5.950E-04 2.817E-OS 4.388E-13 1.847787E+04

AJBRP Reactor AJBRF Soil (Side) Flux
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.000E+00(cm3) of XBS Concrete 81

Time Becquerel Sv/h ALI Watt
zero 2.252E+03 3.795E-04 1.7363-04 1.003E-09

338.6 (d) 2.202E+01 4.720E-08 2.817E-05 4.388E-13

AJR Reactor AJBRF Soil (Side) Flux
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AJSRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg KW/Kg
zero 9.S81E+0S 4.268E-10

338.6 (d) 9.369E+03 1.8678-13

AJSRP Reactor
AJSRP at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h
zero 9.581E+02 3.795E-04

338.6 (d) 9.369E+00 4.720E-08

Ci/Kg MeV/g-s
2.589E-OS 1.518E+03
2.532E-07 1.888E-01

AJBRF Soil (Side) Flux

W/g C1 Index
4.268E-10 2.768E+03
1.867E-13 4.179E-01

step 1, Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 , Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step 5 . Activation of

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(si,

2.27682E+06(s),
2.92592E+07(0),

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(s),

i.e.
i.e .

i.e.
i.e.

i.e.
i.e.

i.e.
i.e .

i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)

Intervals . 2

Intervals t 2

Intervals * 2

Intervals . 2

Intervals , 2

Cooling Times (s) .

2.9259E+07

338.6 (d)

AJBRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0025E-09 1.8477873+04
Production of H , 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 365.00 (dl
N/cm3 WATT/CM3 JOULE/Cm3

otals. 4.4129E+22 4.07023-13 1.8477878+04

Step, 2

Elapsed Time , 1.07 (y)
N/cm3 WA7T/cm3 JOULE/cm3

otals. 4.41293+22 1.00268-09 1.847787E+04
Production of H . o. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.30243-13 1.847787E+04

Step. 3

Elapsed Time , 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.8477878+04
Production of S * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 3.00 (y)
H/cm3 WATT/cm3 JOULE/cm3

otal- , 4.4129E+22 4.3648E-13 1.847787E+04

G(NeV/g-s) Bq/cm3
1.5171E+03 2.2307E+03

G(NeV/gps) Bq/cm3
1.8460E-01 1.3944E+01

G(MeV/g*s) Bq/cm3
1.5171E+03 2.2411E+03

G(MeV/g*s) Sq/cm3
1.86378-01 1.81273+01

G(NeV/gs) Sq/cm3
1.51713+03 2.24513+03

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.0571E-08 1.70803-04

Ci/cm3 ALI/cm3
4.89928-10 2.67038-05

Ci/cm3 ALI/cm3
6.0678E-08 1.7275E-04

G(MeV/g*s) Bq/cm3 Ci/cm3
1.87753-01 2.0433E+01 5.5225E-10

ALI/cm3
2.7616E-05

Step. 4

Elapsed Time i 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.41298+22 1.0026E-09 1.8477878+04
Production of H i 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.3884E-13 1.847787E+04

G(NeV/g-s) Sq/cm3
1.5171E+03 2.2473B+03

Ci/Cm3 ALI/cm3
6.0738-08 1.7362E-04

G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3
1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05
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Step S5
AJBRF Reactor

AJ8RF at the Omaha Veterans Affairs Hospital

Elapsed Time s 4.07 (y) Cooling Time 0.

Nuclide N/cm3 WATr/cm3 JOULE/cd3 GC(NeV/g*s) Bq/cn3 Ci/cm3 ALI/cm3 7/2

Na 23 1.0907E+19
Na 24 4.33052.05 4.1691E-12 3.2444E-07 9.7660E+00 5.56462+00 1.5040E-10 2.3883K-06 1.4982+01 Cb) Na 24
Na 24ml 1.22402-01 3.2548E-13 9.4863E-15 8.3994E-01 4.19972+00 1.1351E-10 7.55342-13 2.020E-02 Cs) Na 24ml
Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03 1.88982+03 5.1076E-08 9.2638E-06 2.241E+00 (m) Al 28

S 32 8.S903E+20
S 33 7.0172E+18
S 34 3.93902+19
S 35 1.0524E+07 7.5482E-1S 8.23232-08 O.OOOOE+00 9.64902-01 2.6078E-11 7.42232-07 8.7500E+1 (d) S 35
S 36 1.87132+17

Ar 37 6.55202+07 6.4391E-1S 2.8118E-08 2.06542-03 1.50042+01 4.0551E-10 1.2608E-06 3.5032+01 (d) Ar 37
K 39 1.26582+21
X 40 1.58802+17 2.9639E-13 1.7272E+04 1.82282-01 2.72502+00 7.3649E-11 1.6926E-05 1.280E+03(My) X 40
X 41 9.1347E+19
X 42 1.30332+07 5.5665E-11 3.5775E-06 2.5576E+01 2.02792+02 5.4807E-09 8.7033E-05 1.237E+01 (h) X 42

Ca 40 2.7445E+22
Ca 41 9.32362+10 1.04512-17 4.8994E-OS 3.6990E-06 1.98872-02 5.3749E-13 5.7644Z-09 1.030E+OS (y) Ca 41
Ca 42 1.83172+20
Ca 43 3.8219E+19
Ca 44 5.90562+20
Ca 45 8.68752+08 5.2991E-13 1.0746E-05 0.0000E+00 4.28382+01 1.1578E-09 3.2453E-OS 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.5711E+0S 1.02322-13 5.78732-08 2.0512E-01 4.54582-01 1.22862-11 7.27332-07 4.538E+00 (d) Ca 47
Ca 48 5.29412+19
Ca 49 2.29158+04 1.96342-11 1.48182-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06 8.7192+00 (m) Ca 49
Sc 45 1.25912+16
Sc 47 1.8220E+05 1.8972E-14 7.9117E-09 2.0179E-02 4.36912-01 1.1808E-11 2.3617E-07 3.346E+00 (d) Sc 47
Sc 49 1.50312+05 3.9817E-12 1.97112-08 1.2920E-02 3.03622+01 8.2060E-10 2.4887E-06 5.719E+01 (m) Sc 49
Ti 46 2.S4952+17
Ti 47 2.29922+17
Ti 48 2.27822+18
Ti 49 1.6719E+17
Ti SO 1.60082+17

V SO 2.22212+14 5.7258E-24 3.8824E+01 1.5176E-11 3.27712-11 8.8571E-22 1.6064E-16 1.489E+ll(My) V SO
V 51 8.86612+16
V 52 9.26581+01 1.15062-13 3.7298E-11 1.76182-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

Cr SO 3.1921E+15
Cr 52 6.1558E+16 i
Cr 53 6. 9793£+15_

Cr 54 1.7375E+15
Mn SS 3.2198E+17
Mn 56 7.77618+04 2.3479E-12 3.1448E-08 4.20152+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56
Fe 54 1.42902+20
Fe SS 1.62572+09 1.2321E-14 1.5342E-06 9.2788E-03 1.3056E+01 3.5287E-10 4.3090E-06 2.735E+00 (y) Fe SS
Fe 56 2.24122+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.3192E+07 8.7561E-13 4.8564E-06 2.1161E+00 4.18162+00 1.1302E-10 7.5208E-06 4.450E+01 (d) Fe 59
Co 59 1.44062+16

AJBRP Reactor

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/Cm3 Ci/cm3 ALI/cm3 T/2

Co 60ml 6.24012+02 7.0265E-15 6.37048-12 2.0292E-03 6.8829E-01 1.86021-11 1.17062-09 1.047E+01 (m) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ki 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+1S
Zn 70 2.72732+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
AS 75 1.13342+16
As 76 1.10242+OS 1.9296E-13 2.63792-08 1.4869E-01 8.0643E-01 2.17962-11 1.2903E-06 1.0972+00 (d) As 76
Br 79 1.79532+15
Br 80 4.37632+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.76362-12 8.8932E-09 1.7602+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+1S 4.7942E-17 1.04692+02 0.0000E+00 3.79772-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.36562+15
Sr 86 2.40442+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+1S
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+1S
llb 93 4.5695E+1S
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Sbl21 6.6494E.14
Sbl23 4.9734E.14
8al30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+15
Ba135 1.3719E+16
Ba136 1.6345E+16
Ba337 2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 1.059E+05(My) Sm147
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sml48
Sm149 2.6016E+14 8.4219E-22 7.66B8E+01 0.0000E+00 2.8571E-09 7.72191-20 1.1161E-13 2.000E+09(My) Sml49
SmiSO 1.3893E+14
Sm152 5.0338E+14
SmlS3 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) SmlS3
Sml S4 4.28271+14
1(180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

AJBRP Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g~s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+1S

U234 6.5388E+10 4.5488E-1S 5.0884E-02 3.6073E-06 5.8455E-03 1.57991-13 2.8654E-07 2.457E+05 (y) U234
u23s 8.5599E+12 2.0022E-16 6.4154B+00 1.9076E-OS 2.67151-04 7.22028-15 1.2311E-08 

7
.037E+02(My) U235

U238 1.1803E+15 3.9706E-15 a.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.7035E-09 2.8540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.3553+00 (d) Np239
here are 113 Nuclides.

Totals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5180E+03 2.2531E+03 6.0894E-08 1.7416E-04
A.7B2F Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 4.07 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

B 7.34947E+07
He 2.73181E+09
Na 1.09073E+19
Mg 6.29208E+07
Al 1.10676E+22
Si 2.37471E+10

P 5.71010E+05
S 9.35628E+20

C1 4.83536E+08
Ar 1.34925E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.090353.18
V 8.88828E+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 3.16361E+06
As 1.13335E+16
Se 9.34158E+06
Br 3.54167E+15
Kr 4.25489E+06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+1S
Mo 1.73230E+05
In 3.12104E-07
Sn 4.09368E+04
Sb 1.16227E+15
Te 2.36291E+06

I 7.20267E-04
Xe 4.28624E+05
Ca 4.65994E+04
Ba 2.08115E+17
La 4.07437E+05
Ce 2.01025E-02
Pr 6.6731SE-03
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Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta

W
Re
Hg
Ti
Pb
Bi
Th

U
Np
Pu

7.27652E+02
9.83365E+03
1.88252E+15
1. 87481E+07
4.58123E+04
0.00000E+00
2.13741E-03
2 .38649E+03
7.69706E+14
2.92770E+05
2.613242-02
1.24780E-01
4 .78079E+15
2.58491E+02

-8.834192-03
1.18888E+15
1.08052E+05
4.08364E+06

Production of H B O. appm/y.

Production of He , 0. appm/y.
AJBRP Reactor

AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
24
15

Erange
C 10 -i 100 XeV)

0.1 -a 0.2 MeV)
0.2 -a 0.4 MeV)
0.4 -a 0.6 MeV)
0.6 -a 0.8 MeV)
0.8 -a 1.0 MeV)

C 1.0 -,1.22 MeV)
(1.22 -. 1.44 MeV)
(1.44 -21.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 MeV)
C 2.5 3.0 eV)

3.0 -a 4.0 MeV)
C 4.0 -5 5.0 MeV)

5.0 -a 6.5 MeV)

NeV/cm3-s
1.0384E-01
1.5456E-01
2.5959E-01
2.20512+00
5.7829E-02
5.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5.26111-10

Photons/cm3s9
1.8880E+00
9.9714E-01
8.6528E-01
4.4103E+00
8.2613E-02
5.6054E+oo
2.4738E+00
8.3699E+00
3.7981E+01
1.8385E.03
1.0498E+00
5.6823E+00
2.4655E+01
1. 9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALIE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.6054E+00 8.2613E-02
4.41031+00 4.3264E-01 4.3264E-01 9.9714E-01 9.4399E-01 9.4399E-01

AJ7R7 Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Nuclide N/cm3

Na 23
Al 27

S 32
S 33
S 34
S 36
K 39
1 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti so

V 50
V 51

Cr so
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe S6

1. 0907E+19
1.1068E+22
8. 8903E+20
7. 0172E+18
3.9390E+19
1.8713E+17
1.2658E+21
1.5880E+17
9.1347E+19
2.7445E+22
9 .32351+10
1.8317E+20
3.8219E+19
5. 9056E+20
2.0526E+08
1.1324E+18
5.2941E+19
1. 2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1.6008E+17
2.2221E+14
8.86611+16
3.1921E+15
6.1558E+16
6.9793E+15
1.7375E+15
3.2198E+17
1.4290E+20
1.2853E+09
2.2412S+21

WATT/cm3 JOULB/cm3 G(MeV/g*s) Bq/cm3

2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00

1.0450E-17 4.8994E-05 3.6990E-06 1.9887E-02

1.2520E-13 2.5391E-06 0.0000E+00 1.0121E+01

Ci/em3 ALI/cm3

7.3649E-11 1.6926E-05 K 40

5.3749E-13 5.7644E-09 Ca 41

2.7355E-10 7.6678E-06 Ca 45

5.72582-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

9.7409E-15 1.21291-06 7.3357E-03 1.0322E+01 2.7898E-10 3.4066E-06 Fe 55
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Fe 57
Fe SS
Co S9
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 6S
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69
Ga 71

5.178SE+19
6.8395E+18
1.44063+16
2.9537E+16
1.1378E+16
4.9463E+14
1.57673+15
4.0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1 .2682E+16
1.8637E+15
8.5456R+15
2.7273E+14
6.1006E+1S
4.0485E+15

AJBRY Reactor

Nuclide N/cm3 WATT/cM3 JOULE/Cm3 G(MeV/g-s) Bq/ce3 Ci/cm3 ALI/Cm3

As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
8a130
Ba132
Ba134
Bal35
Ba136
Bal37
Bal3 8
Sm144
Sm147
Sm148
Sm149
Sml50
Sm152
Sml54

W180
W182
W183
W184
W186

Pb204
Pb206
Pb707
Pb208

W234
U235
U238

338.6

1.13343+16
1. 7953E+15
1. 7464E+1S
2.1507E+16
8.2 934E+1S
1. 3656E+15
2.40443+16
1. 7070E+16
2.01383+17
1.4325Z+16
2. 95333+16
6.4405E+1S
9.8444E1.S
9.9764E+15
1.60723+15
4.5695E+1S
6.6494E+14
4. 9734E+14
2.2060E+14
2.10203+14
S. 03011+15
1. 3719E+16
1.63453+16
2. 3375E+16
1. 4921E+17
5.7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1.3893E+14
5.0338E+14
4.28271+14
9.23653+11
2.03973+14
1.10143+14
2.3584E+14
2.18833+14
6.6931E+13
1.1522E+1S
1. 05o6E+1S
2.5051+15
6. 5388E+10
8.55991+12
1.1803E+1S

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.02641-13 5.6937E-09 Rb 87

2.1S18E-17 1.0377E+02
2.1213B-22 6.7327E+01
8.4219Z-22 7.6688E+01

O.OOOOE+00 5.8515E-OS 1.58151-1S 2.86842-09 Sml47

0.0000+00 6.6667E-10 1.8018E-20 2.80113-14 Sml48

o.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149

4.54881-1S 5.08843-02 3.6073E-06
2.0022E-16 6.41541+00 1.9076E-05

3.97063-15 8.07693+02 3.09613-06
4.40143-13 1.847787E+04 1.89651-01

5.8455E-03 1.5799E-13 2.8654E-07
2.6715E-04 7.22021-15 1.2311E-08
5.80211-03 1.56811-13 2.55608-07
2.3204E+01 6.2714B-10 2.8569E-OS

U234
U235
V238

AJBRF Reactor
AJBRY at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
131
14
15

3 range
I 10 -s 100 1eV)

0.1 -a 0.2 MeV)
0.2 -> 0.4 MeV)
0.4 -a 0.6 MeV)
0.6 -a 0.8 Mev)
0.8 -a 1.0 MeV)

( 1.0 -*1.22 MeV)
(1.22 -a1.44 MeV)
(1.44 -a1.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 MeV)
2.5 -S 3.0 MeV)
3.0 -> 4.0 MeV)
4.0 -a S.0 MeV)
5.0 -, 6.5 MeV)

MeV/cm3^a
1.7271E-02
3.73971-05
3.70001-06
2.7868E-OS
3.41033-09
1.99533-09
1.9023E-09
1.6284E-09
4.2594E-01
1.6532E-09
1. 9975E-09
1.53193-09
1.7824E-09
8.6382E-10
5.2611E-10

Photons/cm3*
3.1401E-01
2.41273-04
1.23333-05
S.57373-05
4. 8719E-09
2.21701-09
1.7138E-09
1.22433-09
2.7480E-01
9. 0340E-10
8.8778E-10
5.57043-10
S.0926E-10
1. 9196Z-10
9.1498E-11

18-Group ganma source distribution (Photons/cm3-s)
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SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000.00 0.0000E+00 9.14983-11 1.9196E-10 5.0926E-l0 5.5704E-10
8.8778E-l0 9.0340E-10 2.74803-01 1.7138E-09 2.21703-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667E-06 2.41273-04 1.5700E-01 1.5700E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

H 7.34947E+07
He 2.73181E+09
Ha 1.09073E.19
Mg 6.33538E+07
Al 1.10676E+22
Si 2.37475E+10

P 5.52673E+01
S 9.35628E+20

C1 5.58779E+08
Ar 6.93283E+07
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Hi 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 3.17559E+06
As 1.13335E+16
Se 9.45198E+06
Br 3.54167E+15
Kr 4.27680E+06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
lb 4.56952E+15
Mo 1.88302E+05
In 0.00000E+00
Sn 4.21806E+04
Sb 1.16227E+15
Te 2.55455E+06

I 8.54645E-04
Xe 5.07618E+05
Cs 2.74907E+04
Ba 2.08115E+17
La 4.07694E+05
Ce 2.08699E-02
Pr 6.68022E-03
Xd 1.13799E+03
Pm 1.24113E+04
Sm 1.88252E+15
Eu 1.91388E+07
Gd 6.41160E+04
Lu 0.00000E+00
Ef 2.13744E-03
Ta 2.93562E+03

W 7.69706E+14
Re 3.05904E+05
Eg 2.46188E-02
Tl 1.26340E-01
Pb 4.78079E+15
Bi 2.58879E+02
Th -6.40596E-03

U 1.18888E+15
Hp 5.54030E-39
Pu 4.19233E+06

Totals. 4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

338.6 (d)

D(Sv/h) Bq/g Bq/Cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
3.795E-04 9.588E+02 2.2533+03 6.089E-02 1.742E-04 1.0033-09 1.847787B+04
4.741E-08 9.874E+00 2.320E+01 6.2713-04 2.857E-05 4.4013-13 1.8477873+04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of HBS Concrete SI

AJERP Soil (Side) Flux

Time Becquerel Sv/h ALI Watt
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zero 2.253E+03 3.795E-04
338.6 id) 2.320E+01 4.741E-08

A7EBP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Eq/Kg 8CW/Kg
zero 9.588E+05 4.268E-10

338.6 (d) 9.874E+03 1.873E-13

AJBRP Reactor
AWHRP at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h
zero 9.588E+02 3.7953-04

338.6 (d) 9.874E+00 4.741E-08

1.742E-04 1.003E-09
2.857E-05 4.401E-13

AJBRF Soil (Side) Flux

Ci/lg KeV/g*s
2.591E-05 1.518E+03
2.669E-07 1.896E-01

AJBRF Soil (side) Flux

W/g Cl Index
4.268B-10 2.768E+03
1.873E-13 4.195B-01

Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5, Activation of
Cold Pause of

Step 6 Activation of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(m), i.e.
2.92592E+07(m), i.e.

2.276823+06(a), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.92592S+07(s), i.e.

2.i76829+06(s), i.e.
2.925923+07 (s), i.e.

2.27682E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)

Elapsed Time.

26.35 Cd)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
S.00 (y)

5.07 (y)

Intervals., 2

Intervals , 2

Intervals 2 2

Intervals s 2

Intervals , 2

Intervals , 2

Cooling Times (s)

2.9259E+07

338.6 (d)

AJBRF Reactor

Step. 1

Elapsed Time 26.35 (d)
N/cm3 WATT/cm3 JOUL3/cm3 G(MeV/g*s) Bq/cm3

otals, 4.41293+22 1.00258-09 1.8477B7E+04 1.51718+03 2.23078+03
Production of N * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gvs) Bq/cm3

otals, 4.41293+22 4.0702E-13 1.8477878+04 1.8460E-01 1.3944E+01

Step a 2

Elapsed Time * 1.07 (y)
W/cm3 WATT/cm3 JOuLR/cm3 G(MeV/g-u) Bq/cm3

otals. 4.4129E.22 1.00262-09 1.8477878+04 1.5171E+03 2.24118+03
Production of H * 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G (MeV/g s) Bq/cm3

otals. 4.41293+22 4.30243-13 1.847787E+04 1.8637E-01 1.81278+01

Step a 3

Elapsed Time . 2.07 Cy)
N/cm3 WATT/cm3 J0ULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5171E+03 2.24518+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 3.00 (y)
N/cm3 WATT/cm3 J0ULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.36483-13 1.847787E+04 1.8775E-01 2.0433E+01

Ci/cm3 ALI/cm3
6.02903-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04

Ci/cm3 ALI/cm3
4.8992E-10 2.6703E-05

Ci/cm3 ALI/cm3
6.0678E-08 1.7275E-04

Ci/cm3 ALI/cm3
5.5225E-10 2.7616E-05

Step * 4

Elapsed Time , 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04
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Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals: 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01

Step * 5

Elapsed Time , 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gqs)

otals. 4.41293E22 1.0026E-09 1.8477873+04 1.51722.03
Production of HI 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 5.00 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01

iBq/cm3 Ci/cm3 ALl/cmS
2.2017E+01 5.9504E-10 2.8170E-05

Bq/cm3 Ci/cm3
2.2489E+03 6.0780E-08

ALI/cm3
1.7416E-04

Bq/cm3 Ci/cm3 ALI/cm3
2.32043+01 6.27143-10 2.8569E-05

Step : 6
AJ3RF Reactor

AJSRP at the Omaha Veterans Affairs Hospital

Elapsed Time .

Nuclide N/cm3

Na 23 1.0907E+19
Na 24 4.33053+05
Na 24ml 1.2240E-01
Al 27 1.10683+22
Al 28 3.6660E+05

5 32 8.8903E+20
5 33 7.0172E+18
S 34 3.9390E+19
5 35 1.0524E+07
5 36 1.8713E+17

Ar 37 6.5520E+07
K 39 1.2658E+21
K 40 1.5880E+17
K 41 9.1347E+19
K 42 1.3033E+07

Ca 40 2.74453+22
Ca 41 1.1188E+11
Ca 42 1.83173+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6904E+08
Ca 46 1.1324E+18
Ca 47 2.57113+05
Ca 48 5.2941E+19
Ca 49 2.29153+04
SC 45 1.25913+16
Sc 47 1.82203+05
Sc 49 1.5031E+05
Ti 46 2.5495E+17
Ti 47 2.29923+17
Ti 48 2.27823+18
Ti 49 1.6719E+17
Ti 50 1.60083+17

V 50 2.22213+14
V 51 8.8661E+16
V 52 9.26583+01

Cr 50 3.1921E+1S
Cr 52 6.15583+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.77613+04
Fe 54 1.42903+20
Fe 55 1.76853+09
Fe 56 2.24123+21
Fe 57 5.17853+19
Pe 58 6.83953+18
Fe 59 2.31923+07
Co 59 1.44063+16

AJBREP Reactor

Nuclide N/cm3

5.07 (y)

WATr/cm3

4.1691E-12
3.2548E-13

9.1443E-10

7.5482E-1S

6.4391E-15

2.9639E-13

5.5665E-11

1.2541E-17

5.30083-13

1.0232E-13

1. 9634E-11

1.89723-14
3.9817E-12

Cooling Time 0.

JOULE/cm3 G(NeV/g9s) Sq/cm3 Ci/cM3 ALI/cm3 T/2

3.24443-07
9.48633-15

1.77,393-07

8.23233-08

2.8118E-08

1.7272E+04

3.5775E-06

S. 8793E-05

1.07503-05

5.7873E-08

1.4818E-08

7.91173-09
1. 9711E-08

9 .7660E+00
8.3994E-01

1.4337E+03

0.0000E+00

2.0654E-03

1.8228E-01

2.5576E+01

4 .4388E-06

0. 0000E+00

2.0512E-01

4.09193+01

2.0179E-02
1.2920E-02

S.56463+00
4.1997E+00

1.8898E+03

9.6490E-01

1.5004E+01

2.72503+00

2.02793+02

2.3865E-02

4.2852E+01

4.5458E-01

3.0362E+01

4.36913-01
3.0362E+01

1.5040E-10
1.1351E-10

5.1076E-08

2.6078E-11

4.05513-10

7.36493-11

5.4807E-09

6.4499E-13

1.15823-09

1.2286E-11

8.2060E-10

1.1808E-11
8.2060E-10

2.3883E-06
7.5534E-13

9.2638E-06

7.4223E-07

1.2608E-06

1.6926E-05

8 .7033E-05

6.91733-09

3.2464E-05

7.2733E-07

3.94823-06

2.36173-07
2.48873-06

1. 498E+01
2.0203-02

2.241E+00

(h)
(s)

(m)

Na 24
Na 24ml

Al 28

8.7503+01 (d)

3.5033+01 (d)

1.2803+03 (My)

1.237E+01 (h)

1.030E+05 (y)

S 35

Ar 37

40

3 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

i1.6273+02

4.5383+00

8.7193+00

3.346E300
5.719E+01

(d)

(d)

(m)

(d)
(m)

5.72583-24 3.88243+01 1.5176E-11

1.15063-13 3.7298E-11 1.7618E-01

2.3479E-12 3.1448E-08 4.2015E+00

1.3403E-14 1.66893-06 1.00943-02

8.75613-13 4.8564E-06 2.1161E+00

WATT/cm3 JOULE/cm3 G(MeV/g
t
s)

3.27713-11 8.85713-22 1.6064E-16 1.489E+1l(My)

2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m)

5.80573+00 1.56913-10 1.45143-06 2.579E+00 (h)

1.4203E+01 3.83863-10 4.68743-06 2.735E+00 (y)

4.1816E+00 1.1302E-10 7.52083-06 4.450E+01 (d)

Bq/cm3 Ci/cm3 ALI/cm3 T/2

V 50

V 52

Mn 56

Fe 55

Fe 59

Co 60ml
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70

6.24013+02 7.0265E-1S
2.95373+16
1. 1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1.2682E+16
1.8637E+15
8.5456E+1S

2.72733+14

6.3704E-12 2.0292E-03 6.88293-01 1.8602E-11 1.1706E-09 1.0473+01 (m) Co 60ml
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Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76
Br 79 1.7953E+1S
Br 80 4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Sml47 2.8219E+14 2.15183-17 1.03778+02 0.0000E+00 5.8515Z-05 1.5815E-15 2.8684E-09 1.059E+05(My) Sm147
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.80111-14 6.971E+09(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.66i8E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11611-13 2.000EO09(My) Sm149
SmiSO 1.3893E+14
Sml52 5.0338E+14
Sm153 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+09 (d) SmI53
Sm1S4 4.2827+,14

W180 9.23651+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/Cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E.15
U234 6.5388E+10 4.54881-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.4573+05 (y) U234
U235 8.5599E+11 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02(My) U235
U238 1.18031+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03 (My) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.7035E-09 2.8540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.355E+00 (d) Np239
here are 113 Nuclides.

Totals. 4.41291+22 1.0029E-09 1.847787E+04 1.5180.E03 2.2542E+03 6.0925E-08 1.7455E-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 5.07 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 8.81937E+07
Ee 3.27817E+09
Na 1.09073E+19
ffg 7.55915E+07
Al 1.10676E+22
Si 2.84966E+10

P 5.71010E+05
S 9.35628E+20

Cl 5.95452E+08
Ar 1.48704E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
84n 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 3.79873E+06
As 1.13335E+16
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Se 1.12320E+07
Br 3.54167E+15
1Cr 5.11024E+06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
zr 5.74C16E+16
Nb 4.56952E+15
Ho 2.11043E+05
In 3.12104E-07
Sn 4.93729E+04
Sb 1.16227E+15
Te 2.87440E+06

I 8.91239E-04
Xe 5.30148E+05
Cs 5.55339E+04
Ba 2.08115E+17
La 4.88975E+05
Ce 2.42764E-02
Pr B.00920E-03
Nd 1. 17339E+03
Pm 1.26205E+04
Sm 1.88252E+15
Eu 2.25708E+07
Gd 6.56395E+04
Lu 0.00000E+00
Ef 2.56490E-03
Ta 2.99203E+03
W 7.697062+14
Re 3.54047E+05
Eg 3.10546E-02
TS 1.50075E-01
Pb 4.78079E+15
Bi 3.10267E+02
Th -1.03241E-02
U 1.18888E+15
Np 1.08052E+05
Pu 4.92206E+06

Production of H . 0. appm/y.

Production of He * 0. appm/y.
AJRRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group e range
1 ( 10 -. 100 KeV)
2 ( 0.1 -. 0.2 HeV)
3 ( 0.2 -, 0.4 HeV)
4 ( 0.4 -, 0.6 HeV)
S ( 0.6 -, 0.8 Hev)
6 ( 0.8 -, 1.0 HeV)
7 ( 1.0 ->1.22 MeV)
8 (1.22 -. 1.44 HeV)
9 (1.44 -. 1.66 Hev)

10 (1.66 -. 2.0 HeV)
11 ( 2.0 -, 2.5 HeV)
12 ( 2.5 -, 3.0 HeV)
13 ( 3.0 -, 4.0 HeV)
14 ( 4.0 - 5.0 HeV)
15 ( 5.0 -. 6.5 MeV'

MeV/cm3 a
1.0575E-01
1. 5456E-01
2.5959E-01
2.20512+00
S.7829E-02
5. 0449E+00
2.7459E+00
1. 11328+01
5.88702+01
3.3645E+03
2 .3621E+00
1.56262+01
8.6292E+01
8.95862+00
5.2611E-10

Photons/cm3as
1.9227E+00
9.9714E-01
8.6528E-01
4.41032+00
8.26132-02
5.6054E+00
2.4738E+00
8.3699E+00
3.7981B+01
1.8385E+03
1.0498E+00
S.6823E+00
2.4655E+01
1. 9908E+00
9.1498S-11

18-Group gamma source distribution (Photons/cm3-s)
SCALE-ORNL 18-Group ganma Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.04982+00 1.8385E+03 4.63502+01 2.47382+00 5.6054E+00 8.2613E-02
4.41032+00 4.3264E-01 4.3264E-01 9.9714E-01 9.6133E-01 9.6133E-01

AJERF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Mluclide N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g-g) Bq/Cm3 Ci/cm3 ALI/cm3

Na 23
Al 27

S 32
S 33
S 34
S 36
XC 39
I 40
1 41

Ca 40
Ca 41
Ca 42
Ca 43

1.0907E+19
1.1068E222
8.8903E+20
7.0172E+18
3.9390E+19
1.8713E+17
1. 2658E+21
1.S880+17 2.9639E-13 1.7272E+04 1.82282-01 2.7250E+00 7.36492-11 1.69262-05
9.1347+219
2.7445E+22
1.1188lE11 1.2540E-17 S.87932-05 4.4388E-06 2.3864E-02 6.4499E-13 6.9172E-09
1. 8317E+20
3.8219E+19

2 40

Ca 41
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Ca 44 5.9056E+20
Ca 45 2.0s33E+08 1.2524E-13 2.5399E-06 0.0000E+00 1.0125E+01 2.7364E-10 7.6703E-06 Ca 45

Ca 46 1.1324E+18
Ca 48 5.2941E+19
SC 45 1.2591E+16
Ti 46 2.549SE+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008S+17

V 50 2.22211+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

V 51 8.8661E+16
Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.97933+15
Cr 54 1.73758+15
Mn 55 3.21981+17
Pe 54 1.4290E+20
FC 55 1.3981E+09 1.0596E-14 1.3194E-06 7.9799E-03 1.1229E+01 3.03472-10 3.7058E-06 Fe 55

Fe 56 2.24125+21
Fe 57 5.17855+19
Pe 58 6.8395E+18
Co 59 1.4406E+16
Si 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.00275+16
Cu 65 8.9265E.15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15

AJBRP Reactor

Nuclide N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

As 75 1.1334E+16
Br 79 1.7953E+15
Br 81 1.7464E+15
Rb 85 2.15075+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.00005+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.84445+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.64941+14
Sb123 4.97345+14
Bal30 2.2060E+14
8=132 2.10205+14
.al34 5.03015+15

Bal35 1.3719E+16
Bal36 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921Z+17
Sd144 5.7981Z+13
Sml47 2.8219E+14 2.15185-17 1.0377E+02 0.00005+00 5.8515E-05 1.5815E-15 2.8684Z-09 Sm147

SmI48 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.80185-20 2.80115-14 6m148

Sm149 2.6016E+14 8.42191-22 7.6688E+01 0.0000E+00 2.85715-09 7.7219E-20 1.11615-13 Sm149

SmISO 1.3893Z+14
8S152 5.0338E+14
SmlS4 4.2827E+14

180 9.2365Z+ll
1182 2.03973+14
W183 1.10145+14
W184 2.3584E+14
W186 2.18835+14

Pb204 6.69312+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.50511+15

U234 6.53883+10 4.5488Z-15 5.08841-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 U234

U235 8.5599E+12 2.00221-16 6.41S4E+00 1.9076E-05 2.6715E-04 7.22025-15 1.2311E-08 U235

U238 1.1803E+1S 3.9706E-15 8.07691+02 3.09615-06 5.8021E-03 1.56811-13 2.5560E-07 U238

338.6 (d) 4.41041-13 1.847787E+04 1.9029E-01 2.41185+01 6.5184Z-10 2.8872E-05

ASJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)
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Energy distribution of decay ganna-rays

Group E range MeV/cm3*s Photons/cm3s-

1 ( 10 -> 100 KeV) 1.8779E-02 3.4143E-01

2 ( 0.1 -> 0,2 MeV). 3.7397E-OS 2.4127E-04

3 ( 0.2 -s 0.4 MeV) 3.7000E-06 1.23333-05

4 C 0.4 -a 0.6 MeV) 2.7868E-05 5.5737E-05

S ( 0.6 -a 0.8 MeV) 3.41033-09 4.8719E-09
6 C 0.8 -a 1.0 MeV) 1.9953E-09 2.2170E-09

7 ( 1.0 -a1.22 MeV) 1.9023E-09 1.7138E-09

8 (1.22 -"l.44 MeV) 1.6284E-09 1.2243E-09

9 (1.44 -"l.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -a 2.0 MeV) 1.6532E-09 9.0340E-10

11 C 2.0 -a 2.5 MeV) 1.9975E-09 8.8778E-10

12 C 2.5 -a 3.0 MeV) 1.5319E-09 5.5704E-10

13 C 3.0 -a 4.0 MeV) 1.7824E-09 5.09268-10

14 C 4.0 -a 5.0 Mev) 8.6382E-10 1.9196E-10

15 ( 5.0 -a 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)

SCALE-ORNL 18-Group ganmna Library from 10 MeV to 10 Kev

0.00003400 0.00003+00 9.14983-11 1.9196E-10 5.09263-10 5.57043-10

8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.21703-09 4.87193-09

5.57373-05 6.16673-06 6.1667E-06 2.4127E-04 1.7072E-01 1.7072E-01

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

H 8.81937E+07
He 3.27817E.09
Na 1.09073E+19
Mg 7.60246E+07
Al 1.10676E+22
Si 2.84970E+10

P 5.52673E.01
S 9.35628E+20
Cl 6.70695E+08
Ar 8.30766E+07
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16

Ti 3.09035E+18
V 8.88828E+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 3.81070E+06
As 1.13335E+16
Se 1.13424E+07
Br 3.54167E+15
Kr 5.13216E+06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
MO 2.26120E+05
In 0.00000E+00
Sn 5.06167E+04
Sb 1.16227E+15
Te 3.06604E+06

1 1.02562E-03
Xe 6.09141E.05
Cs 3.77734E+04
Ba 2.08115E+17
La 4.89233E+05
Ce 2.50438E-02
Pr 8.01627E-03
Nd 1.68388E+03
Pm 1.51370E+04
Sm 1.88252E+15
Eu 2.29600E+07
Gd 8.62791E+04
Lu 0.000003+00
Hf 2.56493E-03
Ta 3.S4117E+03
W 7.69706E+14

Re 3.67181E+05
Eg 2.95411E-02
Ti 1.S1648E-01
Pb 4.78079E+15
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Bi 3.10655E+02
Th -9.81022E-03
U 1.18888E.5s

Np 5.54030E-39
Pu 5.03073E+06

Totals, 4.41291E+22

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g
zero 3.795E-04 9.5S92E+02

339.6 (d) 4.757E-0 1.026E+01

AJBEP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete SI

Time Becquerel Sv/h ALr
zero 2.254E+03 3.795E-04 1.7461

338.6 (d) 2.412E+01 4.757B-08 2.8871

AJBRt Reactor
AJBRP at the Omaha Veterans Affairs Hospital

Time Bq/Yg KW/Kg Ci/Eg
zero 9.592E+05 4.268-10 2.593E

338.6 (d) 1.026E+04 1.877E-13 2.774E

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g
zero 9.592E+02 3.795E-04 4.26SE

338.6 (d) 1.026E+01 4.757E-08 1.877E

AJBRF Soil (Side) Flux

Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOUL.E/cm3
2.254E+03 6.093E-02 1.746E-04 1.003E-09 1.847787E+04
2.4123+01 6.518E-04 2.887E-05 4.410E-13 1.847787E+04

AJBRF Soil (Side) Flux

Watt
1-04 1.003E-09
t-05 4.410E-13

AJBRF soil (Side) Flux

I MeV/g^s
I-Os 1.518E+03
I-07 1.903E-01

AJBRF Soil (Side) Flux

Cl Index
E-10 2.768E+03
E-13 4.208E-01

Elapsed Time.

step 1 Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step 5 . Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 . Activation of

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.276828+06(a), i.e.
2.925923+07(s). i.e.

2.27682Z+06(s). L.e.

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.3S (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

26.35
365.00

1.07
2.00

2.07
3.00

3.07
4.00

4.07
5.00

5.07
6.00

6.07

(d)
(d)

(Y)
(y)

(y)
(y)

(y)
(Y)

(y)
(y)

(y)
(y)

(Y)

Intervals * 2

Intervals , 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Cooling Times (s) .

2.9259E+07

338.6 (d)

AJSRF Reactor

Step * 1

Elapsed Time i 26.35 Cd)
N/cm3 WATT/cm3 JOUL./cm3 G(MeV/g-s) Bq/cm3

otal., 4.4129E+22 1.0025E-09 1.8477878+04 1.51713+03 2.2307E+03
Production of H a 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G (NeV/gps) Bq/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.84601-01 1.39448+01

Step . 2

Elapsed Time * 1.07 (y)
N/ct3 WATT/cm3 JOULE/cm3 G(MeV/gt3) Bq/cm3

otals, 4.41292+22 1.0026E-09 1.847787E+04 1.51718+03 2.24111+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Ci/cm3 AlI/cm3
6.02903-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.05711-08 1.7080E-04
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Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 GlMeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2451E+03
Production of H * 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Time . 3.00 o y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01

Step . 4

Elapsed Time . 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3

otalss 4.4129E+22 4.3884E-13 1.847787E+04 1.88821-01 2.2017E+01

Step 5

Elapsed Time . 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(8eV/gas) Bq/cm3

otals- 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3

otals. 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time . 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25001+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(KeV/grs) Bq/cm3

otals, 4.4129E+22 4.4104E-13 1.847787E+04 1.90291-01 2.4118E+01

Ci/cm3 ALI/cm3
6.0678E-08 1.7275E-04

Ci/cm3 ALI/cm3
5.5225E-10 2.7616E-05

Ci/cm3 ALI/cm3
6.0738E-08 1.7362E-04

Ci/cm3 ALI/cm3
5.9504E-10 2.8170Z-05

Ci/cm3 ALI/cm3
6.0780E-08 1.7416E-04

Ci/cm3 ALI/cm3
6.2714E-10 2.8569E-05

Ci/cm3 ALI/cm3
6.0812E-08 1.7455E-04

Ci/cm3 ALI/cm3
6.5184E-10 2.8872E-05

Step . 7
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 6.07 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULIE/cm3 G(NeV/gas)

Na 23 1.0907E+19
Ha 24 4.3305E+05 4.1691E-12 3.2444E-07 9.7660E+00
Na 24ml 1.2240E-01 3.2548E-13 9.4863E-15 8.3994E-01
Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0524E+07 7.5482E-15 8.2323E-08 0.0000E+00
S 36 1.8713E+17

Ar 37 6.5520E+07 6.43911-1S 2.8118E-08 2.0654E-03
K 39 1.2658E+21
K 40 1.5880E+17 2.9639E-13 1.72721+04 1.82281-01
K 41 9.13471+19
K 42 1.30331+07 5.5665E-11 3.5775E-06 2.5576E+01

Ca 40 2.7445E+22
Ca 41 1.3053E+11 1.4631E-17 6.8592E-05 5.1786E-06
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6910E+08 5.3012E-13 1.0751E-05 0.0000E+00
Ca 46 1.1324E+18
Ca 47 2.5711E+05 1.0232E-13 5.7873E-08 2.0512E-01
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01
Sc 45 1.2591E+16
Sc 47 1.8220E+05 1.8972E-14 7.91171-09 2.0179E-02
Sc 49 1.5031E+05 3.9817E-12 1.9711E-08 1.2920E-02
Ti 46 2.5495E+17
Ti 47 2.2992E+17

Bq/cm3

5.56468.00
4. 1997E+00

1.8898E+03

9.6490E-01

1.5004E+01

2.7250E+00

2.0279E+02

2.7842E-02

4.2855E+01

4.5458E-01

3.0362E+01

4.3691E-01
3.0362E+01

Ci/cm3 ALI/cm3 T/2

1.5040E-10
1.1351E-10

5.1076E-08

2.6078E-11

4. 0551E-10

7.3649E-11

5.4807E-09

7.5249E-13

1.1583E-09

1.2286E-11

8.20601-10

1.1808E-11
8.2060E-10

2.3883E-06
7.5534E-13

9.2638E-06

7.4223E-07

1.2608E-06

1.6926E-OS

8.7033E-OS

8.0701E-09

3.2466E-05

7.27331-07

3.9482E-06

2.36171-07
2 .4887E-06

1.498E+01 (h)
2.020E-02 (s)

2.241E+00 (m)

8.750E+01 (d)

3.5031+01. (d)

1.2801+03 (My)

1.2371+01 (h)

1.030E+05 (y)

1.627E+02 (d)

4.538E+00 (d)

8.719E+00 (m)

3.346E+00 (d)
S.7191+01 (m)

Na 24
Na 24ml

Al 28

S 35

Ar 37

K 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

i.
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Ti 48 2.2782E.18
Ti 49 1.67198.17
Ti 50 1.6008E.17
Vs50 2.22218.14 5.72588-24 3.8824E.01 1.5176E-11 3.2771E-11 8.8571E-22 1.60648-16 1.4898.llCNy) V 50
V 51 886618.16
V521 9.26588.01 1.1506E-13 3.72988-11 1.76188-01 2.8585E-01 7.7256E-12 4.00358-09 3.745E+00 CM) V 52
Cr 50 3.19213.15
Cr 52 6.1558S.16
Cr 53 6.9793E.15
Cr 54 1.7375E.15
Mn55 3.21988.17
Mn 56 7.77618.04 2.34798-12 3.14488-08 4.20158.00 5.80578,00 1.5691E-10 1.45148-06 2.579E+00 Ch) Hn 56
Fe 54 1.42908.20
Fe 55 1.87938+09 1.42438-14 1.77358-06 1.07268-02 1.50938+01 4.07918-10 4.9811E-06 2.735E.00 Cy) Fe 55
Fe 56 2.2412E,21
Fe 57 5.17858.19
Fe 58 6.83958.18
Fe 59 2.31923+07 8.7561E-13 4.85648-06 2.12618.00 4.18168,00 1.13028-10 7.52088-06 4.4503.01 Cd) Fe 59
Co 59 1.44068.16

AJBERP Reactor

Nuclide N/cm3 WATr/cm3 JOULE/cms3 G(MeV/g-s) Bq/cM3 Ci/cm3 AhLI/em3 T/2

Co 60m1 6.24013.02 7.02658-15 6.3704E-12 2.02928-03 6.88298-01 1.86028-11 1.1706E-09 1.047E401 CM) Co 60.1
Ni 58 2.95378.16
Ni 60 1.13788,16
Ni 61 4.94638.14
Ni 62 1.57678.15
Ni 64 4.01788+14
Cu 63 2.00278.16
Cu 65 8.92658.15
Zn 64 2.2091E.16
Zn 66 1.2682E.16
Zn 67 1.86378.15
Zn 68 8.5456E.15
Zn 70 2.72738.14
Ga 69 6.10068.15
Ga 71 4.04858+15
As 75 1.1334E.16
As 76 1.10248+05 1.92962-13 2.63798-08 1.4869E-01 8.0643E-01 2.17968-11 1.29038-06 1.0978+00 Cd) As 76
Br 7.9 1.79538.15
Br 80 4.37638+02 3.68628-14 5.61608-11 9.41268-03 2.87255-01 7.76368-12 8.89328-09 1.7608+01 (a) Br 80
Br 81 1.74648+15
Rb 85 2.1507E.16
Rb 87 8.29348+15 4.79428-17 1.04698+02 0.00008+00 3.79778-03 1.02648-13 5.69378-09 4.7968+04CMy) Rb 87
Sr 84 1.36568+15
Sr 86 2.40443.16
Sr 87 1.7070E.16
Sr 38 2.0138E+17
1'89 1.4325E.16
Zr 90 2.95338+16
Zr 91 6.44058+15
Zr 92 9.8444E+15
Zr 94 9.97648.15
Zr 96 1.60728+15
Nb 93 4.56958+15
5bl21 6.64948.14
6b123 4.97343+14
Ba130 2.20608+14
Ba132 2.10208+14
Ba134 5.03018+15
Ba135 1.37198+16
Ba136 1.634SE.16
Ba137 2.33758.16
Ba138 1.49218.17
8.144 5.79818+13
S.147 2.8219E+14 2.15188-17 1.03778.02 0.00008+00 5.85158-05 1.5815E-15 2.86848-09 1.0599+OSC14y) 9.147
8.148 2.11593+14 2.1213E-22 6.73278+01 0.00008.00 6.66678-10 1.80188-20 2.80118-14 6.9718+09C14y) S.148
0.149 2.60168.14 8.42198-22 7.66888+01 0.00008.00 2.85718-09 7.72198-20 1.11618-13 2.0009+09CNy) 9.149
S.150 1.38938+14
8.152 5.0338E.14
8.153 4.0468E+05 8.85568-14 2.14798-08 4.39898-02 1.66858+00 4.50953-11 1.23598-06 1.9468+00 (d) 5.153
6.154 4.28278+14
8180 9.2365E+11
8182 2.03978+14
8183 1.1014E.14
8184 2.3584E.14
8186 2.18838.14

AJBRF Reactor

nuclide K/c.3 WATT!/cm3 JOULE/cm3 GCMeV/gsn) Sq/cs.3 Ci/cm3 ALI/cm3 T/2

9.204 6.6931E+13
9.206 1.15228+15
Pb207 1.05668+15
Pb20 2.50518+15
U234 6.5388E+10 4.54883-15 5.0884E-02 3.6073E-06 5.84558-03 1.57998-13 2.8654E-07 2.457X+05 Cy) U234
U235 8.55998+12 2.0022E-16 6.41548+00 1.90768-05 2.67158-04 7.22028-15 1.23118-08 7.0378+02CMy) U235
U1238 1.18038+15 3.97063-15 8.07698+02 3.09618-06 5.80218-03 1.56813-13 2.55603-07 4.4683+03C4y) U1238
U1239 7.48268+02 2.72273-14 5.53188-11 8.08228-03 3.68298-01 9.95393-12 1.0316E-03 2.3478+01 CM) U1239

Np239 1.08058+05 2.62468-14 7.70358-09 2.85408-02 3.68138-01 9.94968-12 2.9451E-07 2.3558+00 Cd) Np239
here are 113 Nuclides.

Totals, 4.41298+22 1.00292-09 1.8477878+04 1.5180E+03 2.25518+03 6.09498-08 1.74858-04
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AJ8RF Reactor
AJHRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 6.07 (y) Cooling Time 0.

COMPOSITION

ELEME-T ATOMES/cm3

H 1.02893E+08
He 3.82453E+09
Na 1.09073E+19
Mg 8.82623E+07
Al 1.10676E+22
Si 3.32462E+10

P 5.71010E+05
S 9.35628E+20

Cl 7.07367E+08
Ar 1.62450E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V B.88 828E+216
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+216
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+216
Ge 4.43385E+06
As 1.13335E+16
Se 1.31224E+07
Br 3.54167E+15
Fr 5.96560E.06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+1S
Mo 2.48861E+05
In 3.121042-07
Sn 5.780902+04
Sb 1.16227E+15
Te 3.38589E+06

I 1.06221E-03
Xe 6.31671E+05
Cs 6.59182E+04
Ba 2.08115E+17
La 5.70514E+05
Ca 2.84504E-02
Pr 9.345242-03
Nd 1.72697E+03
Pm 1.53405E+04
Sm 1.882522+15
Eu 2.63918E+07
Gd 8.79717E+04
Lu 0.00000E+00
Hf 2.99239E-03
Ta 3.59758E+03

W 7.69706E+14
Re 4.15324E+05
Hg 3.59769E-02
T1 1.75384E-01
Pb 4.78079E+15
Si 3.62043E+02
Th -1.172172-02

U 1.18888E+15
Np 1.08052E+05
Pu 5.76045E+06

Production of H . 0. appm/y.

Production of He . 0. appm/y.
AJ8RF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamna-rays

Group Emrange MeV/cm3*s Photons/cm3*s
1 ( 10 -> 100 Yev) 1.0723E-01 1.9496E+00
2 0.1 -> 0.2 NeV) 1.5456E-01 9.9714E-01
3 C 0.2 -> 0.4 HeV) 2.5959E-01 8.6528E-01
4 ( 0.4 -. 0.6 MeV) 2.2051E+00 4.4103E+00
S 0.6 -> 0.8 MeV) 5.7829E-02 8.26132-02
6 ( 0.8 -> 1.0 MeV) 5.0449E+00 5.6054E+00
7 C 1.0 ->1.22 MeV) 2.7459E+00 2.4738E+00
8 (1.22 ->1.44 MeV) 1.1132E+01 8.3699E+00
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9
10
11
12
13
14
15

(1.44 -,1.66 MeV)
(1.66 -, 2.0 MeV)
( 2.0 -. 2.5 MeV)
( 2.5 -. 3.0 MeV)
1 3.0 -. 4.0 MeV)
( 4.0 -. 5.0 MeV)
1 5.0 -> 6.5 Mev)

5.88703+01
3.3645E+03
2.3621E+00
1.5626E+01
8 . 62 92B+ 01
8.9586E+00
5.2611E-10

3.79811.01
1.8385E+03
1.0498E+00
5.6823E+00
2.4655E+01
1. 9908E+00
9.14981-11

18-Group gamma source distribution IPhotons/cm3-s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.00001+00 0.00001+00 9.1498E-11 1.99081+00 2.4655E+01 5.6823E+00
1.04981+00 1.8385E+03 4.6350E+01 2.4738E+00 5.60543+00 8.26133-02
4.41031+00 4.3264E-01 4.3264E-01 9.9714E-01 9.7479E-01 9.7479E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time - 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOULE/em3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm,3

Na 23
Al 27

S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Oa 69
Ga 71

1. 0907Z+19
1.1068E+22
8.89031+20
7.0172E+18
3.93901+19
1.8713E+17
1. 2658E+21
1. 5880E+17
9.13471+19
2.7445E+22
1.3053E+ll
1.8317E+20
3.8219E+19
5.9056E+20
2.05341+08
1.1324E+18
5.2941E+19
1.25911+16
2.5495E+17
2.2992E+17
2.2782E+18
1. 6719E+17
1.6008E+17
2.22211+14
8.86611+16
3.19211+15
6.15583+16
6.9793E+15
1. 7375E+15
3.21981+17
1. 4290E+2 0
1.4858E+09
2.24121+21
5.1785E+19
6.8395E+18
1.4406E+16
2.95373+16
1.13781+16
4.94631+14
1.5767E+1S
4.0178E+14
2.00271+16
8.92653+15
2.20913+16
1. 2682E+16
1.86371+15
8.54563+1S
2.72733+14
6.10063+15
4.04851+15

2.9639E-13 1.7272E+04

1.4631E-17 6.8591E-05

1.82281-01 2.7250E+00 7.36491-11 1.6926E-05 K 40

5.1786E-06 2.7842E-02 7.5248E-13 8.0701E-09 Ca 41

1.25251-13 2.54011-06 0.0000E+00 1.0126E+01 2.7366E-10 7.670BE-06 Ca 45

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

1.12601-14 1.4021E-06 8.4800E-03 1.1932E+01 3.2249E-10 3.9380E-06 Fe 55

AJBRF Reactor

Nuclide N/Cm3 WATT/cm3 JOULI/cm3 G(MeV/g-s) Bq/cm3 Ci/cem3 ALZ/cm3

As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88
Y 89

Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93

1. 13343+16
1. 7953Z+15
1. 7464E+15
2.15073+16
8.29341+15 4.79421-17
1.3656Z+1S
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1.6072E+15
4.5695E+15

1.04693+02 0.0000E+00 3.7977E-03 1.0264E-13 5.69371-09 Rb 87
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Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.03013.15
Bal3S 1.3719E+16
Bal36 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14
Sml48 2.1159E+14
Sm149 2.60163+14
SmiSO 1.3893E+14
Sm1S2 5.0338E+14
Sm154 4.2827E+14

W180 9.2365E+l1
W182 2.0397E+14
W183 1.1014E+14
S184 2.3584E+14
S186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb2O7 1.0566E+15
Pb208 2.SOSlE+15
U234 6.53883+10
U235 8.5599E+12
U238 1.18033+15

338.6 (d)

2.1518E-17 1.0377E+02 0.0000+00 5.8515E-05 1.5815E-15 2.8684E-09 Sm147

2.1213E-22 6.7327E+01 0.0000+00 6.6667E-10 1.8018E-20 2.80113-14 Sm148

8.42193-22 7.6688E+01 0.0000+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149

4.5488E-1S 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07

2.0022E-16 6.4154E+00 1.90761-OS 2.6715E-04 7.2202E-15 1.2311E-08

3.97063-15 8.0769E+02 3.09613-06 5.8021E-03 1.568iE-13 2.55603-07

4.41713-13 1.847787E+04 1.9080E-Oi 2.4826E+01. 6.7098E-10 2.9106E-05

U234
U235
U238

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 td)

Energy distribution of decay gamna-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

I range
( 10 -> 100 IeV)

0.1 -> 0.2 MeV)
0.2 -. 0.4 MeV)
0.4 - 0.6 MeV)
0.6 -a 0.8 MeV)
0.8 -a 1.0 MeV)

C 1.0 ->1.22 MeV)
(1.22 -a1.44 MeV)
(1.44 -a1.66 MeV)
(1.66 a 2.0 MeV)

2.0 -a 2.5S MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 MeV)
4.0 -a S.O MeV)
5.0 -a 6.5 Mev)

NeV/Cm3*s
1.9950E-02
3.7397E-05
3.7000E-06
2.7868E-05
3.4103E-09
1.9953E-09
1.9023E-09
1.6284E-09
4.2594E-01
1.6532B-09
1.9975E-09
1.5319E-09
1.7824E-09
8.6382E-10
5.2611E-10

Photons/cm3-s
3.6272E-01
2.4127E-04
1.2333E-05
S.5737E-05
4.8719E-09
2.2170E-09
1.7138E-09
1.2243E-09
2.7480E-01
9.0340E-10
8.8778E-10
5.5704z-1o
5.0926E-10
1.9196E-10
9.1498E-11

y

18-Group gamma source distribution (Photons/cm3-s)

SCaLE-ORNL 18-Group gaumma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10

8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09

S.s737E-05 6.1667E-06 6.1667E-06 2.4127E-04 1.8136E-01 1.8136E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

COMPOSITION .

ELEMENT ATOMES/cm3

H 1.02893E+08
He 3.82453E+09
Na 1.09073E+19
Mg 8.86953E+07
Al 1.10676E+22
Si 3.32465E+10

P 5.52673E+01
6 9.35628E+20

Cl 7.82610E+08
Ar 9.67912E+07
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18
V 8.83t28E+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
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Ga 1.01490E.16
te 4.44582E+06
As 1.1333SE+16
Se 1.32328E.07

Br 3.54167£+15
Kr 5.98751E+06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.569S2E+1S
MO 2.63943E+05
In O.OOOOOE+00
Sn 5.90529E+04
Sb 1.16227E+15
Te 3.57753E+06

I 1.19659E-03
Xe 7.10665E+OS

Cs 4.94203E+04
Ba 2.08115E+17
La 5.70772E+oS
Ce 2.92178E-02
Pr 9.35232E-03
Nd 2.33483E+03
Pm 1.77781E+04
sm 1.88252E+lS
Eu 2.67798E+07
Gd 1.10636E+OS
Lu O.OOOOOE+00
Hf 2.99242E-03
Ta 4.14672E+03

N 7.69706E+14

Re 4.28457E+05
Hg 3.44636E-02
TI 1.76971E-Ol
Pb 4.78079E+15
Bi 3.62431E+02
Th -1.11222E-02

U 1.18888E+15
Np 5.54030E-39
Pu 5.86910E+06

Totals- 4.41291E+22

AJBRF Reactor
1JBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g
zero 3.795Z-04 9.596E+02

338.6 (d) 4.770E-08 1.056E+01

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+OO(cm3) of NBS Concrete S1

Time Becquerel Sv/b ALI
zero 2.255E+03 3.795E-04 1.74

338.6 (d) 2.483E+01 4.770E-08 2.91

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/K9g m/Xg Ci/u
zero 9.596E+OS 4.268E-10 2.59

338.6 (d) 1.056Z+04 1.880E-13 2.85

AJBRP Reactor
AJ1BRP at the Omaha Veterans Affairs Hospital

Time Bq/9 Sv/h W/1
zero 9.596E+02 3.795E-04 4.26.

338.6 (d) 1.0561+01 4.770E-08 1.88t

AJBRF Soil (Side) Flux

Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
2.255E+03 6.095E-02 1.748E-04 1.003E-09 1.8477873+04
2.483E+01 6.710E-04 2.911E-05 4.417E-13 1.8477871+04

AJBRF Soil (Side) Flux

Watt
8E-04 1.003E-09
1-05 4.417E-13

AJBRF Soil (Side) Flux

Kg MeV/g-s
4E-05 1.518E+03
55-07 1.908E-01

AJBRF Soil (Side) Flux

9 Cl Index
B8-10 2.768E+03
IE-13 4.218E-01

Step 1 r Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 . Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step S Activation of
Cold Pause of

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921E+07(s), i.e.

2.276821+06(s), i.e.
2.92S92E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s). i.e.
2.92S92E+07(r), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2
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Step 6 . Activation of 2.27682E+06(s), i.e. 26.35 (d) 5.07 (y) Intervals 2
Cold Pause of 2.92592E+07(s), i.e. 338.65 (d) 6.00 (y)

Step 7 . Activation of 2.276823+06(s), i.e. 26.35 ld) 6.07 (y) Intervals . 2
Cold Pause of 2.92592E+07(s), i.e. 338.65 (d) 6.99 (y)

Step 8 . Activation of 2.27682E+06(s), i.e. 26.35 td) 7.07 (y) Intervals * 2

Cooling Times (a)

2. 9259E+07

338.6 (d)

AJBRF Reactor

Step 2 1

Elapsed Time . 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4,4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03 6.0290E-08 1.6428E-04
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time S 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01 3.76873-10 2.4601E-05

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(CeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 1.0026E-09 1.8477873+04 1.51713+03 2.2411E+03 6.0571E-08 1.7080E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E.22 4.30243-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41293+22 1.0026E-09 1.8477873+04 1.5171E+03 2.2451E+03 6.0678E-08 1.7275E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 IIATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01 5.5225E-10 2.7616E-05

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5171E+03 2.2473E+03 6.07383-08 1.7362E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 4.3884E-13 1.847787E+04 1.88823-01 2.20173+01 5.95043-10 2.8170E-05

Step . 5

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H s 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 5.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4014E-13 1.8477873+04 1.8965E-01 2.3204E+01 6.27143-10 2.8569E-05

Step . 6

Elapsed Time . 5.07 (y)
N/cm3 WATI/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.51723+03 2.2500E+03 6.0812E-08 1.7455E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E+01 6.5184E-10 2.8872E-05
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Step 7

Elapsed Time 6.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03 6.0836E-08 1.7485E-04
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01 6.7098E-10 2.9106E-05

Step* 8
A.r8RF Reactor

AJ8RF at the Omaha Veterans Affairs Hospital

Elapsed Time * 7.07 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Ha 23 1.0907E+19
Ha 24 4.3305E+05 4.1691E-12 3.24442-07 9.7660E+00 5.5646E+00 1.5040E-10 2.3883E-06 1.4983+01 (h) Ha 24
Na 24ml 1.2240E-01 3.2548Z-13 9.4863E-15 8.39943-01 4.1997E+00 1.13513-10 7.5534E-13 2.020E-02 (s) Na 24ml
Al 27 1.10683+22
Al 28 3.66603+OS 9.1443E-10 1.77393-07 1.4337E+03 1.8898E+03 5.1076E-08 9.2638E-06 2.2413+00 (m) Al 28

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0524E+07 7.5482E-1S 8.2323E-08 0.00003.00 9.6490E-01 2.6078E-11 7.4223E-07 8.750E+01 (d) S 35
S 36 1.8713E+17

Ar 37 6.5520E+07 6.4391E-15 2.81183-08 2.0654E-03 1.5004E+01 4.0551E-10 1.2608E-06 3.503E+01 (d) Ar 37
3 39 1.2658E+21
X 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03(My) Y 40
K 41 9.1347E+19
E 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-OS 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 1.4918E+11 1.67213-17 7.8390E-05 5.9184E-06 3.1819E-02 8.5998E-13 9.2230E-09 1.030E+OS (y) Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 S.9056E+20
Ca 45 8.6911E+08 5.3013E-13 1.07513-0S O.OOOOE+00 4.2856E+01 1.1583E-O 3.24673-05 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.5711E+OS 1.0232E-13 5.7873E-08 2.05123-01 4.5458E-01 1.2286E-11 7.27333-07 4.538E+00 (d) Ca 47
Ca 48 5.29413+.9
Ca 49 2.2915E+04 1.96343-11 1.4818E-08 4.09193+01 3.03623+01 8.2060E-10 3.9482E-06 8.719+00 (Cm) Ca 49
Sc 45 1.2591E+16
Sc 47 1.8220E+OS 1.8972E-14 7.9117E-09 2.0179E-02 4.36913-01 1.1808E-11 2.3617E-07 3.346E+00 (d) Sc 47
Sc 49 1.5031E+0S 3.98173-12 1.97113-08 1.29203-02 3.0362E+01 8.2060E-10 2.48873-06 5.7193+01 (m) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V SO 2.2221E+14 5.7258E-24 3.8824E+01 1.51768-11 3.2771E-11 8.8571E-22 1.60643-16 1.489E+11(Myj V SO
V 51 8.8661E+16
V 52 9.2658E+01 1.15063-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

Cr SO 3.1921E+1S
Cr 52 6.15583+16
Cr 53 6.9793E+1S
Cr 54 1.7375E+15
Mn 55 3.2198E317
Mn 56 7.77613+04 2.3479E-12 3.14483-08 4.2015E+00 5.8057E+00 1.56913-10 1.45143-06 2.579E+00 (h) Mn 56
Fe 54 1.42903+20
Fe 55 1.9653E+09 1.4898E-14 1.85473-06 1.1217E-02 1.5784E+01 4.2659E-10 5.20913-06 2.7353+00 (y) Pe SS
Fe 56 2.24123+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe S9 2.31923+07 8.7561E-13 4.8564E-06 2.1161E+00 4.18163+00 1.1302E-10 7.5208E-06 4.450E+01 (d) Fe 59
Co S9 1.4406E+16

AJ7RP Reactor

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 60ml 6.2401E+02 7.0265E-1S 6.37043-12 2.0292E-03 6.8829E-01 1.86023-11 1.1706E-09 1.047E+01 (m) Co SOml
Ni 58 2.95373+16
Hi 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+1S
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.10243+05 1.9296E-13 2.6379E-08 1.48693-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76
Br 79 1.79533+15
_r 80 4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
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Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04CMy) Rb 87
Sr 84 1.3656E+lS
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+1S
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Bal30 2.2060E+14
Ba132 2.1020E+14
Bal34 5. 0301E+15
Ba135 1.3719E+16
Bal36 1.6345E+16
-Ba37 2.33751+16
Bal3S 1.4 921E+17

sM144 5.7981E+13
Sm147 2.82191+14 2.15183-17 1.03771+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 1.059E+05SMy) s8147
Sm148 2.1159E+14 2.12131-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) S¢148
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.72193-20 1.11611-13 2.000E+09Cy) S2149
SmS10 1.3893E+14
8S152 5.0338E+14
SmlS3 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685R+00 4.5095E-11 1.2359E-06 1.946E+00 (d) Sm153
Sm154 4.2827E+14

1180 9.2365E+ll
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

AJBRF Reactor

Nuclide N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+1S
U234 6.5388E+10 4.5488E-15 5.08841-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.55991+12 2.0022E-16 6.4154E+00 1.90761-05 2.6715E-04 7.2202E-15 1.23111-08 7.0371+02(Hy) U235
U238 1.18033+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.4689+03(Ny) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.03168-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.7035E-09 2.8540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.355E+00 (d) Np
2

39
here are 113 Nuclides.

Totals. 4.4129E+22 1.0029E-09 1.647787E+04 1.5180E+03 2.2558E+03 6.09681-08 1.7508E-04
AWEEP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 7.07 (y) Cooling Time 0.

COMPOSITION.

ELEMENT ATOMES/cm3

1 1.17592E+08
He 4.37089E+09
Na 1.09073E+19
Mg 1.00933E+08
Al 1.10676E+22
Si 3.79957E+10
P 5.71010E+05
S 9.35628E+20

C1 8.19283E+08
Ar 1.76162E+08

K 1.35727E+21
Ca 2.83107E+22
SC 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 5.06896E+06
As 1.1333SE+16
Se 1.50128E+07
Br 3.54167E+15
Kr 6.82096E+06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
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Nb
Mo
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta
W

Re
Eg
TI
Pb
Bi
Th
U

Np
Pu

4.56952E+1S
2.86684E+05
3.12104E-07
6.62452E+04
1.16227E+15
3 .89739E+06
1.23318E-03
7.33195E+05
7.76602E+04
2. 08115E+17
6.52053E+05
3.26244E-02
1.06813E-02
2.3S537E+03
1.79751E+04
1.88252E+15
3.02116E+07
1.12475E+05
0.00000E+00
3.41988E-03
4.20313E+03
7.69706E+14
4.76601E+05
4.08994E-02
2.00708E-01
4.78079E+15
4.13819E.02

-1.30270E-02
1.188888E+15
1.08 052E+05
6.59882E+06

Production of H . 0. appm/y.

Production of He , 0. appm/y.
AJBRP Reactor

AJDRP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group

2
3
4
5
6
7
8
9

10
11
12
13
14
15

E range
( 10 -, 100 KeV)
( 0.1 -> 0.2 MeV)

0.2 -a 0.4 MeV)
0.4 - 0.6 MeV)
0.6 -a 0.8 MeV)
0.8 -a 1.0 MeV)
1.0 -,1.22 MeV)

(1.22 -,1.44 MeV)
(1.44 -,1.66 MeV)
(1.66 -, 2.0 MeV)
2.0 - 2.5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 MeV)

( 4.0 -a S.0 MeV)
8.0 -a 6.5 MeV)

MeV/cm3 w
1.0838Z-01
1.5456E-01
2.5959E-01
2.2051E+00
S .7829E-02
5.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.62928+01
8. 9S86E+00
5.2611E-10

Photons/cm3^s
1. 9705E+00
9.9714E-01
8.6528E-01
4.41038+00
8.2613E-02
5.60548+00
2.4738E+00
8.3699E+00
3.79818+01
1.8385E+03
1.0498E+00
5.68238+00
2.46558+01
1.99088+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)

SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000Z+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00

1.04981+00 1.8385E+03 4.6350E+01 2.4738E+00 5.6054E+00 8.2613E-02

4.4103S+00 4.3264E-01 4.3264E-01 9.9714B-01 9.8524E-01 9.8524E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time s 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOULI/cm3 G (MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27

S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47

1.09078+19
1.1068E+22
8.8903E+20
7.0172E818
3.93903+19
1.8713E+17
1.2658E+21
1.5880E+17
9.1347E+19
2.7445E+22
1.4918E+11
1.8317E+20
3.8219E+19
5.9056E+20
2.05358+08
1.1324E+18
5.2941E+19
1.2591E+16
2.5495E+17
2.2992E+17

2.9639E-13 1.72728+04 1.82288-01 2.7250E+00 7.36498-11 1.69268-05 K 40

1.67218-17 7.8390E-05 5.9183E-06 3.1819E-02 8.59978-13 9.2229E-09 Ca 41

1.25258-13 2.54018-06 0.0000E+00 1.0126E+01 2.7367E-10 7.6710E-06 Ca 45
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Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

V 51 8.8661E+16
Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.5538E+09 1.1776E-14 1.4663E-06 8.8681E-03 1.2478E+01 3.3725E-10 4.11838-06 Fe SS

Fe 56 2.2412E+21
Fe 57 5.17851+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn.70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) 8q/cm3 Ci/cm3 ALI/cm3

As 75 1.1334E+16
Br 79 1.7953E115
sr 81 1.7464E+15
Sb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000+00 3.79778-03 1.02648-13 5.6937E-09 Rb 87

Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+1S
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
8al32 2.1020E+14
Ba134 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.03778+02 0.00008+00 5.8515E-05 1.5815E-15 2.8684E-09 Sm147

Sml48 2.1159E+14 2.12138-22 6.7327E+01 0.0000+00 *6.66678-10 1.801SE-20 2.8011E-14 Sm148

5m149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000+00 2.8571E-09 7.7219E-20 1.11618-13 5m149

SmlSO 1.3893E+14
Sm152 5.0338E+14
Sm154 4.2827E+14

W180 9.2365E+1
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
Fb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.60738-06 5.8455E-03 1.57998-13 2.86548-07 U234

U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-1S 1.23118-08 U235

U238 1.1803E+1S 3.97068-15 8.0769E+02 3.09618-06 5.8021E-03 1.5681E-13 2.5560E-07 U238

338.6 (d) 4.4223E-13 1.8477872+04 1.91188-01 2.5377E+01 6.8586E-10 2.9287E-05

AJERF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

Energy distribution of decay gamma-rays

Group 8 range MeV/cm3 s Photons/cm3*s
1 C 10 -a 100 KeV) 2.0859E-02 3.7926E-01

2 C 0.1 -, 0.2 MeV) 3.7397E-05 2.4127E-04
3 C 0.2 -a 0.4 lleV) 3.7000E-06 1.23338-05
4 ( 0.4 -a 0.6 MeV) 2.7868E-05 5.57378-05
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S : 0.6 - 0.8 MeV) 3.4103E-09 4 8719E-09
6 ( 0.8 -> 1.0 MeV) 1.9953E-09 2.1170E-09
7 ( 1.0 ->1.22 MeV) 1.9023E-09 1.7138E-09
8 (1.22 ->1.44 MeV) 1.6284E-09 1.22438-09
9 (1.44 ->1.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -, 2.0 MeV) 1.6532E-09 9.034DE-10
11 ( 2.0 -> 2.5 MeV) 1.9975E-09 8.8778E-10
12 ( 2.5 -, 3.0 MeV) 1.5319E-09 5.5704E-10
13 ( 3.0 -> 4.0 MeV) 1.78243-09 S.0926E-10
14 ( 4.0 -> 5.0 MeV) 8.6382E-10 1.9196E-10
1S ( 5.0 -> 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gaena source distribution (Photons/cm3>s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+00 9.14988-11 1.9196E-10 5.0926E-10 5.57048-10
8.8778E-10 9.0340E-10 2.7480E-01 1.71388-09 2.2170E-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667E-06 2.41278-04 1.89638-01 1.8963E-01

AJBRF Reactor
AJ9RF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

COMPOSITION -

ELEMENT ATOMES/cm3

H 1.17592E+08
He 4.37089E+09
Na 1.09073E+19
Mg 1.01366E+08
Al 1.10676E+22
Si 3.79960E+10

P 5.52673E+01
S 9.35628E+20

Cl 8.94526E+08
Ar 1.10472E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 5.08094E+06
As 1.13335E+16
Se 1.51232E+07
Br 3.54167E+15
Kr 6.84287E+06
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.740163+16
Nb 4.56952Et15
Mo 3.01770E05
ln 0.00000E+00
Sn 6.74890E+04
Sb 1.16227E+15
Te 4.08903E+06

1 1.36756E-03
Xe 8.12188E+OS
Cs 6.23450E+04
Ba 2.08115E+17
La 6.52311E+05
Ce 3.33918E-02
Pr 1.06884E-02
Nd 3.08735E+03
Pm 2.03273E+04
Sm 1.88252E+15
Eu 3.059873.07
Gd 1.36895E+05
Lu 0.00000E+00
Ef 3.419918-03
Ta 4.75227E+03

W 7.69706E+14
Re 4.89734E+05
Hg 3.93861E-02
Ti 2.02312E-01
Pb 4.78079E+15
Bi 4.14207E+02
Th -1.23418E-02

U 1.18888E+15
Np 5.54030E-39
Pu 6.70744E+06

Totals, 4.41291E+22
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AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g
zero 3.795E-04 9.599E+02

338.6 td) 4.780E-08 1.080E+01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000+O00(cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI
zero 2.256E+03 3.795E-04 1.7511

338.6 (d) 2.538E+01 4.780E-08 2.9291

A;BRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

Time Bq/Kg Kw/Kg Ci/KO
zero 9.599E+05 4.268E-10 2.5942

338.6 (d) 1.080E+04 1.882E-13 2.9191

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Sq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
2.256E+03 6.097E-02 1.751E-04 1.003E-09 1.847787E+04
2.538E+01 6.859E-04 2.929E-05 4.422E-13 1.847787E+04

AJBRF Soil (Side) Flux

Watt
.- 04 1.003E-09
E-0s 4.422E-13

AJBRP Soil (Side) Flux

MeV/g*s
E-O5 1.518E+Oi
E-07 1.912E-01

AJBRF Soil (Side) Flux

Time Bq/g Sv/h W/g C1 Index
zero 9.5991+02 3.795E-04 4.268E-10 2.768E+03

338.6 (d) 1.080E+01 4.780E-08 1.882E-13 4.226E-01

Elapsed Time.

Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8, Activation of
Cold Pause of

Step 9 Activation of

2.27682E+06(s),
2.92592+07(Cs).

2.27682E+06(s),
2. 92592E+07 (s).

2.276829+06(s),
2.92592B+07(s),

2.27682E+06(s),
2.925921+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(S),
2.925921+07(s),

2.27682E+06(s),
2.92592E+07 (s),

2.27682E+06(s),

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

26.35
365.00

1.07
2.00

2.07
3.00

3.07
4.00

4.07
5.00

5.07
6.00

6.07
6.99

7.07
7.99

8.07

(d)
(d)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(Y)
(y)

(y)
(y)

(y)
(y)

(y)

Intervals . 2

Intervals: 2

Intervals , 2

Intervals . 2

Intervals , 2

Intervals , 2

Intervals, 2

Intervals , 2

Intervals , 2

Cooling Times (s)

2. 9259E+07

338.6 (d)

AJBRP Reactor

Step , 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 YaULE/cm3 G(MeV/g s) Bq/cm3

otals: 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03
Production of H * 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.39441+01

Step, 2

Elapsed Time , 1.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 GCMeV/gts) Bq/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5171E+03 2.2411E+03
Production of HB 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 2.00 (y)

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04
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N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step * 3

Elapsed Time * 2.07 (y)
N/Cm3 WATT/cm3 -JOULE/cm3 G(MeV/g9s) Bq/Cm3

otalas 4.4129E+22 1.0026E-09 1.8477873+04 1.5171E+03 2.2451E+03
Production of H * 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gas) Bq/cm3

otals. 4.4129E+22 4.36488-13 1.847787E+04 1.8775E-01 2.0433E+01

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.24738+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01

Step . S

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals* 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2489E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.40143-13 1.847787E+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas) Sq/cm3

otals, 4.4129E+22 1.0026B-09 1.8477873+04 1.5172E+03 2.2500E+03
Production of 3 * 0. appm/y,
Production of He * 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.4104Z-13 1.847787E+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals, 4.4129E+22 1.00263-09 1.8477873+04 1.5172E+03 2.2509E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalas 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step. e
Elapsed Time 7.07 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03

Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01

Ci/cm3 ALI/cm3
6.06783-08 1.7275E-04

Ci/cm3 ALI/cm3
5.5225E-10 2.7616E-OS

Ci/cm3 ALI/cm3
6.0738E-08 1.7362E-04

Ci/cm3 ALI/cm3
5.9504E-10 2.8170E-OS

Ci/cm3 ALI/cm3
6.0780E-08 1.7416E-04

Ci/cm3 ALI/cm3
6.2714E-10 2.8569E-OS

Ci/cm3 ALI/cm3
6.08123-08 1.7455E-04

Ci/cm3 ALI/cm3
6.51843-10 2.8872E-05

Ci/cm3 ALI/cm3
6.0836E-08 1.7485E-04

Ci/cm3 ALI/cm3
6.70983-10 2.91063-05

Ci/cm3 ALI/cm3
6.08SS5-08 1.7508E-04

Ci/cm3 ALI/cm3
6.8586E-10 2.9287E-05

Step. 9
ASJBR Reactor

AJBRP at the Omaha Veterans Affairs Hospital

Elapsed Time * 8.07 (y) Cooling Time 0.

Nuclide K/cm3 NATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cM3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+OS 4.1691E-12 3.2444t-07 9.7660E+00 5.5646E+00 1.5040E-10 2.3883E-06 1.498E+01 (h) Na 24

Na 24ml 1.2240E-01 3.2548E-13 9.48633-ls 8.39948-01 4.1997E+00 1.13513-10 7.5534E-13 2.020E-02 (s) Na 24ml

Al 27 1.1068E+22
Al 28 3.6660E+05 9.14433-10 1.77392-07 1.4337E+03 1.8898E+03 5.10763-08 9.2638E-06 2.241E+00 1m) Al 28
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S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0524E+07 7.5482E-15 8.2323E-08 0.0000+00 9.6490E-01 2.6078E-11 7.42231-07 8.750E+01 (d) S 35

136 1.87131.17
AX 37 6 5520E+07 6.4391E-15 2.8118-08 2.06541-03 1.5004E+01 4.0551E-10 1.26081-06 3.503E+01 (d) Ar 37

K 39 1.26581E+21
K 40 1.S5680+17 2.9639E-13 1.72721+04 1.8228E-01 2.7250E+00 7.36491-11 1.6926E-05 1.280+03(My) X 40

K 41 9.1347E+19
K 42 1.30331+07 5.5665E-11 3.57751-06 2.5576E+01 2.0279E+02 5.48073-09 8.70331-05 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 1.6782E+11 1.6811E-17 8.8189E-05 6.6582E-06 3.5797E-02 9.6747E-13 1.0376E-08 1.030E+05 (y) Ca 41

Ca 42 1.83171+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6911E+08 5.3013E-13 1.0751E-OS 0.00001+00 4.28S61+01 1.1583E-09 3.2467E-05 1.6271+02 (d) Ca 45

Ca 46 1.1324E+18
Ca 47 2.57111+OS 1.02323-13 5.78731-08 2.05121-01 4.5458E-01 1.22866-11 7.2733E-07 4.538E+00 (d) Ca 47

Ca 48 5.29411+19
Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06 8.719E+00 Cm) Ca 49

Sc 45 1.2591E+16
Sc 47 1.8220E+05 1.8972E-14 7.91171-09 2.01791-02 4.3691E-01 1.180BE-11 2.36171-07 3.346E+00 (d) Sc 47

Sc 49 1.5031E+05 3.98171-12 1.97111-08 1.29201-02 3.0362E+01 8.20601-10 2.48871-06 5.719E+01 Cm) Sc 49

Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.725BE-24 3.88241+01 1.5176E-11 3.2771E-11 8.8571E-22 1.60641-16 1.489E+1l(My) V SO

V 51 8.86611+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 Cm) V 52

Cr SO 3.19211+1S
Cr 52 6.15581+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.77611+04 2.3479E-12 3.14481-08 4.2015E+00 5.80571+00 1.5691E-10 1.45141-06 2.579E+00 (h) Mn 56

Fe 54 1.42901+20
Fe 55 2.0321E.09 1.54011-14 1.91778-06 1.1598E-02 1.63201+01 4.410SE-10 5.38611-06 2.735E+00 Cy) Fe Ss

Fe 56 2.2412E+21
Fe 57 5.178SE+19
Fe 58 6.8395E+18
Fe S9 2.31921+07 8.7561E-13 4.85648-06 2.1161E+00 4.1816E+00 1.1302E-10 7.5208E-06 4.450E+01 Cd) Fe S9

Co S9 1.4406E+16
AJBRF Reactor

Nuclide N/cm3 1ATT/cm3 JOULE/c03 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 60ml 6.2401E+02 7.02651-15 6.37041-12 2.0292E-03 6.88293-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 6Oml

Ni S 2.9537E+16
Ni 60 1.1378E+16
xi 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E.16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76

Br 79 1.7953E+1S
Dr 80 4.3763E+02 3.68623-14 5.6160E-11 9.41263-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80

Sr 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.04691+02 O.OOOOE+00 3.7977E-03 1.02641-13 5.6937E-09 4.796E+04(My) Rb 87

Sr 84 1.36561+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 80 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
8a132 2.1020E+14
8a134 5.0301E+15
8a135 1.3719E+16
8al36 1.6345E+16
3a137 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sml47 2.8219E+14 2.15183-17 1.03773+02 0.00001+00 S.851SE-OS 1.581SE-iS 2.8684E-09 1.OS91+OS(My) Sm147

Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.00001+00 6.6667E-10 1.801BE-20 2.8011E-14 6.971E+O9(My) Sm148

Sm149 2.6016E+14 8.4219E-22 7.6688+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000E+O9(My) Sm149

SmlSO 1.3893E+14
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SmlS2 5.0338E+14
SmIS3 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) Sm3.53
SmlS4 4.2827E+14

WKlO 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
U184 2.3584E+14
W186 2.1883E+14

AJ8RF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/CM3 ALI/cm3 T/2

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb2O8 2.5051E+15
U234 6.5388E+10 4.548SE-1S S.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.86543-07 2.457E+05 (y) U234
U235 8.55998+12 2.00M22-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02(My) U235
U238 1.1803E+lS 3.9706E-1S 8.0769E+02 3.0961E-06 5.8021E-03 1.56818-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227B-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np
2
39 1.0805+OS 2.6246E-14 7.7035E-09 2.S540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.355E+00 (d) Np239

here are 113 Nuclides.

Totals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5180E+03 2.2564E+03 6.09838-08 1.7526E-04
AJ8RF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 8.07 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/Cm3

H 1.32291E+08
He 4.91725E+09
Na 1.09073E+19
Mg 1.13604E+08
Al 1.10676E+22
Si 4.27452E+10
P 5.71010E+05
S 9.35628E+20

Cl 9.31199E+08
Ar 1.89841E808

K 1.35727E+21
Ca 2.83107E.22
Sc 1.25906E+16
Ti 3.90358E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 5.70408E+06
As 1.13335E+16
Se 1.69032E+07
sr 3.54l67E+ls
Kr 7.67631E+06
Rb 2.98003E+16
Sr 2.4385SE+17
r 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15
Mo 3.24511E+05
In 3.12104E-07
Sn 7.46813E+04
Sb 1.16227E+1S
Te 4.40888E+06

I 1.40415E-03
Xe 8.34718E+05
Cs 9.06739E+04
Ba 2.08115E+17
La 7.33592E+05
Ce 3.67984E-02
Pr 1.20173E-02
Nd 3.14509E+03
Pm 2.05177E+04
Sm 1.88252E+1S
Eu 3.40304E+07
Gd 1.38861E+05
Lu 0.00000E+00
Hf 3.84737E-03
Ta 4.80868E+03

W .7.69706E+14
Re 5.37878E+05
lig 4.58219E-02
S1 2.26050E-01
Pb 4.78079E+15
Bi 4.65595E+02
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7h
U

Np
Pu

-1.42400E-02
1.18888E+15
1.08052E+05
7.43716E+06

Production of N - 0. appm/y.

Production of He . O. appm/y.
AJBRP Reactor

AJ3HP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gasma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

B range
( 10 -, 100 XeV)

0.1 -. 0.2 #eV?
0.2 -a 0.4 MeV)
0.4 - 0.6 MeV)

( 0.6 -a 0.6 MeV)
0.8 - 1.0 MeV)

C 1.0 ->1.22 MeV)
(1.22 ->1.44 MeV)
(1.44 -,1.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 4eV)
2.5 -a 3.0 4eV)
3.0 -a 4.0 MeV)
4.0 -a S.0 MeV)

C 5.0 6.S 6 eV)

* MeV/cm3-s
1.0927B-01
1.5456B-01
2.5959B-01
2.2051E+00
5.7829E-02
5.0449B+00
2.7459E+00
1.11323+01
5.8870B+01
3.36453+03
2.3621B+00
1.56263+01
8.62923+01
8.9586E+00
5.2611E-10

Photons/cm3 *s
1.9867B+00
9.97143-01
8.6528B-01
4.41033+00
8.2613B-02
5.60543+00
2.47383+00
8.36993+00
3.7981B+01
1.8385B+03
1.0498B+00
S .68233+00
2.4653E+01
1. 9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORiL 18-Group gamma Library from 10 MeV to 10 XeV

O.O000B+00 O.OOOO+00 9.1498B-11 1.99083+00 2.46553+01 5.68233+00
1.0498E+00 1.8385E+03 4.6350E+01 2.4738.00 5.6054E+00 8.2613S-02
4.4103B+00 4.3264B-01 4.3264B-01 9.97143-01 9.9336E-01 9.9336E-01

AB3RF Reactor
AJ3RP at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

iNuclide N/cm3 lWATT/cm3 JOUJLE/cm3 G(NeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27

S 32
S 33
S 34
S 36
K 39
X 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn SS
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68

1. 09073+19
1. 1068E+22
8.8903E+20
7.0172E+18
3.9390E+19
1. 8713E+17
1. 26583+21
1.58803+17 2.96393-13
9.1347B+19
2.74453+22
1.6782B+ll 1.8811E-17
1.83173+20
3.82193+19
5. 90563+20
2.0535B+08 1.2525B-13
1. 1324B+18
5.29413+19
1.25913+16
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1. 6008E+17
2.22213+14 5.7258B-24
8.8661B+16
3.1921B+15
6.15583+16
6.9793E+15
1. 7375E+15
3.2198E+17
1.4290E+20
1.6066E+09 1.21763-14
2.24123+21
5.1785E+19
6.8395E+18
1.4406E+16
2.9537E+16
1. 1378E+16
4.9463E+14
1. 5767E+15
4.0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1.26823+16
1.8 637E+1S
8 .5456E+15

1.7272E+04 1.822SE-01 2.7250B+00 7.36493-11 1.6926E-05 X 40

8.8188B-05 6.65B1E-06 3.5796E-02 9.6747E-13 1.0376E-08 Ca 41

2.54023-06 0.0000E+00 1.01263+01 2.7367B-10 7.6710B-06 Ca 45

3.8824B+01 1.5176B-11 3.2771B-11 8.85712-22 1.6064B-16 V 50

1.5161E-06 9.1695E-03 1.29023+01 3.4871B-10 4.25823-06 Fe SS

Cik
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Zn 70 2. 7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15 ,

AJBRP Reactor

Nuclide N/cm3 NATT/CM3 JOULE/cm3 QCMeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

As 75
Br 79
Br 81
Rb 85
Rt 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl2l
Sbl23
Bal3 0
Bal32
Bal34
Ba135
Bal36
Bal37
Ba138
Sm144
Sm147
Sm148
Sm149
SmiSo
Sml52
SmlS4

W18 0
W182
W18 3
W184
W186
Pb204
Pb2O6
Pb207
Pb208

U234
U235
U238

338.6

1.1334E+16
1.79532+15
1.7464E+15
2.1507E+16
8. 2934E+15
1.3656E+1S
2.40442+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+1S
9.9764E+15
1.6072E+15
4.5695E+1S
6.64 94E+14
4.9734E+14
2.2060E+14
2.1020E+14
5. 03012+15
1.3719E+16
1. 6345E+16
2.3375E+16
1. 4921E+17
5.7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1.3893E+14
5. 0338Z+14
4.2827E+14
9.2365E+ll
2.0397E+14
1.1014E+14
2. 3584E+14
2.1883E+14
6.6931E+13
1. 1522E+15
1.0566E+15
2.5051E+15
6.5388E+10
8.5599E+12
1.1803E+1S

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.79772-03 1.0264E-13 5.6937E-09 Rb 87

2.25188-17 1.0377E+02 0.0000+OO 5.85152-05 l.S815-15 2.8684E-09 Sml47
2.1213E-22 6.73272+01 0.0000E+00 6.66672-10 1.8018E-20 2.8011E-14 SmA48
8.4219S-22 7.66882+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149

4.5488E-15 5.0884E-02
2.00222-16 6.4154E+00
3.9706E-15 8.07692+02
4.4263E-13 1.8477872+04

3.6073E-06 5.8455E-03 1.5799E-13
1.9076E-OS 2.6715E-04 7.2202E-15
3.0961E-06 5.8021E-03 1.5681E-13
1.91492-01 2.5805E+01 6.9742E-10

2.8654E-07
1.2311E-08
2.5560E-07
2.9428E-05

U234
U235
U238

AJE7RF Reactor
AJB1F at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

Energy distribution of decay ganma-rays

Group E_range
1 lo -, loo eV

2 ( 0.1 -a 0-2 HeV)
3 C 0.2 -> 0.4 MeV)
4 C 0.4 -- 0.6 MeV)
5 I 0.6 -> 0.8 MeV)
6 C 0.8 - 1.0 MeV)
7 C 1.0 ->1.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 ->1.66 KeV)

10 (1.66 -a 2.0 MeV)
11 C 2.0 -a 2.5 MeV)
12 C 2.5 -a 3.0 MeV)
13 ( 3.0 -a 4.0 MeV)
14 ( 4.0 -> 5.0 MeV)
15 C 5.0 -a 6.5 MeV)

MeV/cm3-x
2.1566E-02
3.7397E-05
3.7000E-06
2.78682-OS
3.41032-09
1. 99532-09
1. 90232-09
1.6284E-09
4.25942-01
1.65322-09
1.9975B-09
1.5319E-09
1.78242-09
8.63822-10
5.26112-10

Photons/cm3*s
3.9210E-01
2.4127E-04
1.23332-05
5.5737E-05
4.87192-09
2.2170E-09
1.71382-09
1.2243E-09
2.7480E-01
9.03402-10
8.B7782-10
5.5704E-10
S.09262-10
1.91962-10
9.14982-11

18-Group gainoa source distribution (Photons/cm39s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 aeV

0.0000E+00 0.0000E+00 9.14982-11 1.9196E-10 5.0926B-10 5.57042-10
8.87788-10 9.03402-10 2.74802-01 1.7138E-09 2.21702-09 4.87192-09
5.57372-05 6.1667E-06 6.1667E-06 2.41272-04 1.96052-01 1.9605E-01

AJSRF Reactor
AJB1F at the Omaha Veterans Affairs Hospital

At Cooling Time 338.65 (d)

COMPOSITION .
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ELEMENT

H
He
Ha
Mg
Al
Si
P
S

C1
Ar

K
Ca
Sc
Ti
V

Cr
NO
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Rb
Sr

y
Zr
Nb
Mo
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta

H
Re
Hg
Ti
Pb
Bi
Th
U

Np
Pu

Totals.

ATOMES/Clc3

1.32291S.08
4.91725E+09
1.09073E+19
1.14037E+08
1.106762+22
4.27455E+10
5.52673E+01
9.35628E+20
1.00644E+09
1.24120E+08
1.35727E+21
2.83107E+22
1.25906E+16
3.09035E+28
8.888282+16
7.34665E+16
3.21983E+17
2.44268E+21
1.44063E+16
4.33883E+16
2.89540E+16
4.54555E+16
1. 01490E+16
5.71605E+06
1.13335E+16
1.70136E+07
3.54167E+15
7.69822E+06
2.98003E+16
2.43858E+17
1.43253E+16
5.74016E+16
4.56952E+15
3.39602E+05
O.00000E+00
7.59251E+04
1. 16227E+15
4.60052E.06
1.53853E-03
9.13712E+05
7.64663E+04
2.08115E+17
7. 33850E.05
3.75658E-02
1.20244E-02
3.93782E203
2.27833E+04
1.88252E+15
3.44168E+07
1.64802E+05
0. 000000E+00
3.84739E-03
5.35782E+03
7.69706E+14
5.510112+05
4 .43087E-02
2.27669E-01
4.78079E+15
4.65983E+02

-1.34691E-02
1.18888E+15
s.54030E-39
7.54576E+06
4.412912+22

(a)

i

AJ8RF Reactor
AJ8RP at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

338.6 (d)

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOUlE/cm3
3.795E-04 9.602E+02 2.2562+03 6.098E-02 1.753E-04 1.0032-09 1.8477872+04
4.787E-08 1.098E+01 2.5802+01 6.9742-04 2.943E-05 4.426E-13 1.8477872+04

AJBPF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI Watt
zero 2.2862+03 3.7952-04 1.7532-04 1.0032-09

338.6 (d) 2.580E+01 4.787E-08 2.943E-05 4.4262-13

AJ8RF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Fg rW/Kg Ci/9g MeV/g9s
zero 9.602E+05 4.268E-10 2.595E-05 1.5182+03

338.6 (d) 1.098E+04 1.884E-13 2.968E-07 1.915E-01

AJBRF Reactor
AJDRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF soil (Side) Flux
Uw
90

Time Bq/g Sv/h W/g C1 Index
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zero 9.602E+02 3.795E-04 4.268E-10 2.768E.03
336.6 (d) 1.098E.01 4.787E-08 1.884E-13 4.232E-01

Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step 5 * Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 * Activation of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276M2E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07((s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.276822+06(a), i.e.
2.92592E+07(sl, i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Cooling Times (s)

2.9259E+07

338.6 (d)

AJBRF Reactor

Step * 1

Elapsed Time , 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.0702E-13 1.847787E+04

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * a. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04

G(MeV/9-s) Bq/cm3
1.5171E+03 2.2307E503

G(MeV/gs-) Bq/cm3
1.8460E-01 1.3944E+01

G(MeV/g9s) Bq/cm3
1.5171E+03 2.2411E+03

Ci/cm3 ALI/cm3
6.02905-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.46015-05

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04

G(MeV/g9-) Bq/cm3 Ci/cm3
1.8637E-01 1.8127E+Oi 4.8992E-10

ALI/cm3
2.6703E-05

Step * 3

Elapsed Time 2 -1.07 (y)
N/cm3 WATT/cm3 JOULS/cm3

otals. 4.41295+22 1.00265-09 1.8477875+04
Production of H s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time s 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.364BE-13 1.847787E+04

G(MeV/g's) Bq/cm3
1.5171E+03 2.2451E+03

Ci/cm3 ALI/cd3
6.0678S-08 1.7275E-04

G(MeV/g-s) Bq/cm3 Ci/cm3
1.8775E-01 2.0433S+01 5.5225E-10

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-0.9 1.847787E+04 1.5171E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

ALI/cm3
2.7616E-05

ALI/cm3
1.7362E-04

Sq/cm3 Ci/cm3
2.2473E+03 6.0738E-08
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~W)
Elapsed Time . 4.00 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3
otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01 5.9504E-10

ALI/cm3
2.81708-05

Step. S

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03
Production of H t 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time i 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 GC(MeV/g9s) 8q/cm3

otals. 4.4129E+22 4.4014E-13 1.8477871+04 1.8965E-01 2.3204E+01

Step i 6

Elapsed Time . 5.07 (y)
N/cm3 WATr/cm3 JOULE/cd3 G(NeV/g*a) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g*s) Bq/cm3

otals, 4.4129E+22 4.4104E-13 1.8477878+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g~s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.2509E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step . a

Elapsed Time * 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.2516E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01

Step . 9

Elapsed Time * 8.07 (y)
N/Cm3 WATT/cm3 JOULE/co3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2522E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 8.99 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(CeV/g-s) Bq/cm3

otals, 4.4129E+22 4.42631-13 1.847787E+04 1.9149E-01 2.5805E+01

Ci/cm3 ALI/cm3
6.0780E-08 1.7416E-04

Ci/cm3 ALI/cm3
6.2714E-10 2.8569E-OS

Ci/cm3 ALI/cm3
6.0812E-08 1.7455E-04

Ci/cm3 ALI/cm3
6.51841-10 2.88728-05

Ci/cm3 ALI/cm3
6.0836E-08 1.7485E-04

Ci/cm3 ALI/cm3
6.7098E-10 2.9106E-OS

Ci/cm3 ALI/cm3
6.085SE-08 1.7S08E-04

Ci/cm3 ALI/cm3
6.8S86E-10 2.9287E-OS

Ci/cm3 ALI/cm3
6.0869E-08 1.7526E-04

Ci/cm3 ALI/cm3
6.97421-10 2.9428E-OS

Step * 10

AJBRF Reactor
A.7ERF at the Omaha Veterans Affairs Hospital

Elapsed Time . 9.07 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23 1.0907B+19
Na 24 4.3305+05 4.1691E-12 3.24441-07 9.76601+00 5.5646E+00 1.5040E-10 2.3883E-06
Na 24ml 1.22401-01 3.25481-13 9.48632-15 8.39941-01 4.1997E+00 1.13SE-10 7.5534E-13
Al 27 1.10681+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03 1.8898E+03 5.10761-08 9.2638E-06

S 32 8.89031+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.05241+07 7.5482E-1S 8.2323E-08 0.00001+00 9.6490E-01 2.6078E-11 7.4223E-07
S 36 1.87131+17

Ar 37 6.55201+07 6.4391E-1S 2.8118E-08 2.06541-03 1.5004E+01 4.0551E-10 1.2608E-06
K 39 1.2658E+21

N 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05
K 41 9.13472+19
r 42 1.3033E+07 S.5665E-11 3.57751-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-OS

Ca 40 2.7445E+22

T/2

1.498E+01 (h) Ha 24
2.020E-02 (s) Ha 24ml

2.241E+00 (m) Al 28

8.750E+01 (d) S 35

3.503E+01 (d) Ar 37

1.280E+03(My) K 40

1.237E+01 (h) K 42

(40�
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Ca 41 1.8647E+11 2.0901E-17 9.7987E-05 7.3979E-06 3.9774E-02 1.0750E-12 1.1529E-08 1.030E+05 (y) Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 B.6912E+08 5.3013E-13 1.0751E-OS O.OOOOE+00 4.28S6E+01 1.1583E-09 3.2467E-05 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.5711E+05 1.0232E-13 5.7873E-08 2.0512E-01 4.5458E-01 1.22868-11 7.2733E-07 4.538E+00 (d) Ca 47
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49
Sc 45 1.2591E+16
SC 47 1.8220.OS 1.89728-14 7.9117E-09 2.0179E-02 4.3691-01 1.1808E-11 2.3617E-07 3.346E+00 (d) Sc 47
Sc 49 1.50311.05 3.9817E-12 1.9711E-08 1.2920E-02 3.0362E+01 8.2060E-10 2.48878-06 5.719E+01 (m) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V SO 2.2221+14 5.7258E-24 3.88241+01 1.51761-11 3.2771E-11 8.8571E-22 1.6064E-16 1.489E+11(My) V SO
V 51 8.86611+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.85858-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

Cr 50 3.19212+15
Cr 52 6.1558E+16
Cr 53 6.9793E+1S
Cr 54 1.7375E+15
ln SS 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56
Fe 54 1.42901+20
Fe SS 2.0840E+09 1.57941-14 1.9666E-06 1.1894E-02 1.6736E+01 4.5233E-10 5.5235E-06 2.7358+00 (y) Fe SS
Fe 56 2.24121+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe S9 2.3192E+07 8.75611-13 4.8564E-06 2.1161E+00 4.1816E+00 1.1302E-10 7.5208E-06 4.450E+01 (d) Fe S9
Co 59 1.44062+16

AJBRF Reactor

Nuclide N/em3 WATr/Cm3 JOULS/cm3 G(MeV/g-s) Bq/Cm3 Ci/cm3 ALI/cm3 T/2

Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.86028-11 1.1706E-09 1.047E+01 (m) Co 60ml
Ni 58 2.95378+16
Ni 60 1.13768+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 i.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+lS
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.0978.00 (d) As 76
Br 79 1.79538+15
Br 80 4.3763B+02 3.68628-14 5.6160E-11 9.4126E-03 2.87258-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+1S 4.79428-17 1.04692+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.40441+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+1S
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
ial32 2.1020E+14
Ba134 5.0301E+15
Bal3S 1.3719E+16
Ba136 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
6m144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.03778+02 O.OOOOE+00 5.85158-OS 1.5815E-1S 2.8684E-09 1.059E+O5(My) Sm147
6ml48 2.1159E+14 2.12131-22 6.73278+01 O.OOOOE+00 6.66678-10 1.8018E-20 2.80118-14 6.971Z+O9(My) Sm148
6m149 2.60168+14 8.42191-22 7.66888+01 O.OOOO+00 2.BS718-09 7.7219E-20 1.1161E-13 2.000E+09(My) Sml49
SmlSO 1.38938+14
SmlS2 5.03381+14
Sml53 4.0468E+05 B.BS56E-14 .2.14798-OB 4.3989E-02 1.6685E+00 4.5095E-11 1.23591-06 1.946E+00 (d) Sm153
Sm154 4.28278+14
W180 9.2365E+11
W182 2.03971+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

A7BRF Reactor

Nuclide N/cm3 WArT/cm3 JOULE/cem3 GC(MeV/g*s) Sq/cm3 Ci/em3 ALI/cem3 T/2
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Pb204 6.6931Z.13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E.l5

U234 6.53B8E+10 4.54881-lS 5.08B4E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02(My) U235
V238 1.1S03E+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 

4
.

4 6
8E+03(My) U238

U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.03161-08 2.347E+01 (m) U239
Np239 1.0805E+05 2.6246E-14 7.7035E-09 2.8540E-02 3.68138-01 9.9496E-12 2.9451E-07 2.3558+00 (d) sp239
here are 113 Nuclides.

Totals. 4.4129E+22 1.0029E-09 1.847787E+04 1.51808+03 2.2568E+03 6.0994E-08 1.7540E-04
AL3RF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 9

COMPOSITION

ELEMENT ATOMES/Cm3

H 1.46989E+08
He 5.46361E+09
Na 1.09073E+19
M1g 1.26275E+08
Al 1.10676E+22
Si 4.74947E+10

P 5.71010E+05
S 9.35628E+20

Cl 1.04311E+09
Ar 2.03486E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
lln 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Si 4.33883E+16
Cu 2.89540E+16
Zn 4.s4555E+16
Ga 1.01490E+16
Ge 6.33920E+06
As 1.13335E+16
Se 1.87936E.07
Br 3.54167E+15
Kr 8.53166E+06
Rb 2.98003E+16
Sr 2.43850E+17
Y 1.43253E.16
Zr 5.74016E+16
Nb 4.56952E+15
No 3.62344E+05
rn 3.12104E-07
Sn 8.31174E+04
Sb 1.16227E+15
Te 4.92037E+06

I 1.57513E-03
Xe 9.36242E+05
Cs 1.04879E+05
Ba 2.08115E+17
La 8.15131E+05
Ce 4.09723E-02
Pr 1.33534E-02
Id 4.00248E+03
Pm 2.29669E+04
Sm 1.88252E+1S
Eu 3.78484E+07
Gd 1.66879E+05
Lu 0.00000E+00
Hf 4.27485E-03
Ta 5.41423E+03
W 7.69706E+14

Re 5.99154E+05
Hg 5.07445E-02
Ti 2.51408E-01
Pb 4.78079E+15
Bi 5.17371E+02
Th -1.53606E-02

U 1.18888E+15
Np 1.080523+05
Pu 8.27548E+06

Production of H 8

.07 (y) Cooling Time 0.

0. appm/y.

Production of He . 0. appm/y.
A;1iRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital
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At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 ( 10 -, 100 XeV)
2 ( 0.1 -. 0.2 NeV)
3 C 0.2 -, 0.4 HeV)
4 C 0.4 -, 0.6 NeV)
5 ( 0.6 -> 0.8 HeV)
6 ( 0.8 -a 1.0 MeV)
7 ( 1.0 -a1.

2 2 
M4eV)

8 (1.22 -a1.44 MeV)
9 (1.44 ->1.

6 6 
MeV)

10 (1.66 -a 2.0 MeV)
11 ( 2.0 -a 2.5 MeV)
12 C 2.5 -a 3.0 MeV)
13 C 3.0 -a 4.0 MeV)
14 ( 4.0 - 5.0 MeV)
15 ( 5.0 -a 6.5 MeV)

MeV/cm3*s
1.0996E-01
1.5456E-01
2.5959-01
2.2051E+00
S.7829S-02
S.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3*s
1.9993E+00
9.9714E-01
8.6528E-01
4.4103E+00
8.2613E-02
5.6054E+00
2.4738E+00
8.3699E+00
3.7981E+01
1. 8385E+03
1.0498E+00
5.6823E+00
2.4655E+01
1. 9908E+00
9. 1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000+00 9.1498E-11 1.99081+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.6054E+00 8.2613E-02
4.4103E.00 4.3264E-01 4.3264E-01 9.9714E-01 9.9967E-01 9.9967E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Nuclide N/cm3 WATT/Ce3 JOULE/cm3 G(NeV/g-s) BqfCm3 Ci/cm3 ALI/cm3

Na 23
Al 27
S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69
Ga 71

1. 0907E+19
1. 1068E+22
8.8903E+20
7.0172E+18
a . 93905+19
1. 8713E+17
1.26858+21
1.58801+17
9.1347E+19
2.7445E+22
1.8647E+ll
1.8317E+20
3.82195+19
5. 90S6E+20
2.0535E+08
1.1324E+18
5.2941E+19
1. 2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1. 6719E+17
1. 6008E+17
2.2221E+14
8.8661E+16
3.19215+15
6.1558Z+16
6. 9793E+15
1.7375B+15
3.2198E+17
1. 4290E+20
1. 6476E+09
2.2412E+21
5.1785E+19
6.83955+18
1.4406E+16
2.9537E+16
1.1378E+16
4.9463E+14
1. 57675+15
4. 0178E+14
2.0027E+16
8.9265E+1S
2.20911+16
1.26821+16
1. 8637E+15
8.5456E+15
2.7273E+14
6.1006E+15
4.04855+15

2.9639E-13 1.72725+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1 40

2.0901E-17 9.79871-05 7.3979E-06 3.9774E-02 1.0750E-12 1.1529E-08 Ca 41

1.25253-13 2.5402E-06 0.0000E.00 1.01261+01 2.7367E-10 7.67101-06 Ca 45

5.7258E-24 3.8824E+01 1.51761-11 3.27711-11 8.8571E-22 1.6064E-16 V 50

1.2486E-14 1.5548E-06 9.40345-03 1.3232E+01 3.5761E-10 4.3668E-06 Fe S5

AJBRF Reactor

Nuclide N/cm3

As 75 1.1334E+16
Br 79 1.7953E+15

WQATF/CM3 JOULE/CM3 G 34eV/g- s) I q/CM3 Ci/Cm3 ALr/cm3
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Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88
Y 89

Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Bal30
Bal32
Bal34
Eal35
Bal36
Bal37
Bal38
Sm144
Sm147
Sml4B
Sml49
SmISO
Sm152
Sms54
1180
W182
W183
1184
W186

Pb204
Pb206
Pb207
Pb208
U234
U235
U238

338.6

1.7464E+1S
2.1507E+16
8.2934E+1S
1.3656E+1S
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9 .8444E+15
9.9764E+15
1.6072E+15
4.5695E+15
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1.3719E+16
1.6345E+16
2 .33752.16
1.4921E+17
S.7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1.3893E+14
S.0338E+14
4.2827E+14
9.2365E+11
2.0397E+14
1. 1014E+14
2 .3584E+14
2.1883E+14
6 .6931E+13
1. 1522E+15
1.0566E+15
2.SOSE+lS
6.53882E10
8.5599E+12
1.1803E+15

(d)

QW
.4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.15182-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-1S 2.8684E-09 Sm147

2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 Sl148

8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149

4.5488E-1S 5.08842-02
2.0022E-16 6.4154E+00
3.9706E-1S 8.07692+02
4.4295E-13 1.8477872+04

3.6073E-06 5.8455E-03
1.9076E-05 2.6715E-04
3.0961E-06 5.8021E-03
1.9172E-01 2.6138E+01

1.57992-13 2.86542-07
7.22022-15 1.2311E-08
1.56812-13 2.5560E-07
7.0643E-10 2.9538E-05

U234
W235
U238

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

(40�

0 ,

Energy distribution of decay gamma-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Erange
( 10 -, 100 2eV)

0.1 -. 0.2 MeV)
0.2 -, 0.4 MeV)
0.4 -. 0.6 MeV)
0.6 -. 0.8 MeV)
0.8 -0 1.0 MeV)
1.0 ->1.22 MeV)

(1.22 ->1.44 MeV)
(1.44 ->1.66 MeV)
(1.66 -, 2.0 MeV)

2.0 -> 2.5 MeV)
2.5 -S 3.0 MeV)

C 3.0 -. 4.0 Mev)
4.0 - 5.0 Mev)
5.0 -, 6.5 Mev)

MeV/cm3^s
2.2114E-02
3.7397E-05
3.7000E-06
2.78682-05
3.4103E-09
1. 99532-09
1.90232-09
1. 6284E-09
4.2594E-01
1.6532E-09
1. 9975E-09
1.5319E-09
1.7824E-09
8.6382E-10
5.2611E-10

Photons/cm3*s
4. 0208E-01
2.4127E-04
1.2333E-os
S.5737E-05
4.8719E-09
2.2170E-09
1.7138E-09
1.2243E-09
2.7480E-01
9. 0340E-10
8.8778E-10
5. 5704E-10:
5.0926E-10
1. 9196E-10
9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNIL 18-Group gausma Library from 10 MeV to 10 KeV

0.00002+00 0.0000E+00 9.1498E-11 1.91962-10 5.09262-10 5.5704E-10

8.8778E-10 9.03402-10 2.7480E-01 1.71382-09 2.21702-09 4.8719E-09

5.57372-OS 6.16672-06 6.16672-06 2.41272-04 2.0104E-01 2.0104E-01

AJERF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time , 338.65 (d)

COMPOSITION ,

ELEDENT ATOMES/cm3

H
He
Ha
Mg
Al
Si

p
6

1.46989E+08
5.46361E+09
1.09073E+19
1.26708E+08
1.10676E+22
4.74950E+10
5.52673E+01
9.35628E+20

Q
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Cl
Ar

K
Ca
Sc
Ti
V

Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Rb
Sr
y

Zr
Nb
Mo
In
Sn
Sb
Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Rf
Ta

N
Re
Mg
Ti
Pb
Bi
Th

U
Np
Pu

Totals,

1.11836E+09
1.37735E+08
1. 35727E+21
2. 83107E+22
1.25906E+16
3.09035E+18
8.88828E+16
7.34665E+16
3. 21983E+17
2.44268E+21
1.44063E+16
4.33883E+16
2.89540E+16
4.54555E+16
1.01490E+16
6.35117E+06
1.13335E+16
1.89040E+07
3.54167E+15
8.55357E+06
2.98003E+16
2.43858E+17
1.432S3E+16
5. 74016E+16
4. 56952E+15
3. 77439E+05
0.00000E+00
8.43612E+04
1.16227E+1S
5.11201E+06
1.70950E-03
1.01524E+06
9.17084E+04
2.08115E+17
8.15388E+05
4.17397E-02
1.33605E-02
4.88259E+03
2.51472E+04
1.88252E+15
3. 82343E+07
1. 94139E+05
0.00000E+00
4.27488E-03
5.96337E+03
7. 69706E+14
6.12288E+05
4. 92314E-02
2.53044E-01
4.78079E+15
S .17759E+02

-1.45042E-02
1.18888E+15
5.54030E-39
8.38406E+06
4.41291E+22

A.IRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
Mero

330.6 (d)

D (Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3

3.795E-04 9.603E+02 2.257Z+03 6.0991-02 1.754E-04 1.0038-09 1.847787E+04

4.7933-08 1.1123+01 2.614E+01 7.0641-04 2.954B-os 4.429E-13 1.847787E.04

A.ERF Reactor
ABRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete 51

Time Becquerel Sv/h ALI Watt

zero 2.257E+03 3.7953-04 1.7541-04 1.003Z-09

338.6 (d) 2.614E+01 4.7933-08 2.954t-05 4.429Z-13

aWEP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time BS1/K Kw/Kg Ci/Kg MGV/g5s

zero 9.603B+05 4.268Z-10 2.5951-05 1.5189+03

338.6 (d) 1.112E+04 1.8BSE-13 3.006E-07 1.917E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Ev/h W/g Cl Index

zero 9.6032+02 3.795E-04 4.268E-10 2.768E+03

338.6 (d) 1.112E+01 4.7933-08 1.885g-13 4.237E-01

A3BRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJ8RF Soil (Side) Flux

Elapsed Time.

26.3s (d) 26.35 (d)Step 1 Activation of 2.27682Z+06(a), i.e. Intervals * 2
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Cold Pause of

Step 2 s Activation of
Cold Pause of

Step 3 *Activation of
Cold Pause of

Step 4 *Activation of
Cold Pause of

Step S * Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E106(s), i.e.
2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.92S9

2
E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(C), i.e.
2.92592E+07 (s), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.9259

2
E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07 (s), i.e.

2.27
6

82E+06(s), i.e.
2.92592E+07(s), i.e.

338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 Cy)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals, 2

Intervals , 2

Intervals . 2

Intervals . 2

Intervals . 2

Step 11 * Activation of 2.27682E+06(s), i.e. 26.35 (d) 10.06 (y) Intervals . 2

Cooling Times Cs) s

2.9259E+07

338.6 (d)

AJBRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 tATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04
Production of E . O. appm/y.
Production of He s 0. appm/y-

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04

Step , 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULIE/cm3

otalst 4.4129E+22 1.0026E-09 1.847787E+04
Production of H . O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 2.00 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04

G(NeV/g*s) Bq/cm3
1.5171E+03 2.2307E+03

G MeV/grs) Bq/cm3
1.8460E-01 1.3944E+01

G(MeV/g-s) Bq/cm3
1.5171E+03 2.2411E+03

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.0571E-08 1.70SOE-04

G(NeV/g9s) Bq/cm3 Ci/cm3
1.8637E-01 1.8127E+01 4.8992E-10

ALI/cm3
2.6703E-05

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 UATr/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H . O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.364SE-13 1.847787E+04

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He O 0. appm/y.

G(MeV/g-s) Bq/cm3
1.5171E+03 2.2451E+03

Ci/cm3 ALI/cm3
6.067SE-08 1.7275E-04

G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
1.8775E-01 2.0433E+01 5.5225E-10 2.7616E-OS

G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3
1.51711E03 2.2473E+03 6.0738-08 1.7362E-04

Elapsed Time * 4.00 (y)
N/cm3 11ATT/cm3 JOUILE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01
Ci/cm3 ALI/cm3

5.9504E-10 2.S170E-05

Step. S
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Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787S+04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

G (MeV/g*s)
1.5172E+03

G(MeV/g*s)
1.8965E-01

Bq/cm3
2.2489E+03

Bq/cm3
2.32041+01

Ci/cm3
6.0780E-08

Ci/cm3
6.2714E-10

ALI/cm3
1.7416E-04

ALI/cm3
2.8569E-OS

Elapsed Time .
N/cm3

otals. 4.4129E+22

5.00 (y)
WATT/cm3 JOULE/ci3

4.4014E-13 1.847787E+04

Step . 6

Elapsed Time a
N/cm3

otals. 4.4129E+22
Production of
Production of

Elapsed Time a
N/cm3

otals. 4.4129E+22

Step* 7

Elapsed Time a
N/cm3

otals: 4.4129E+22
Production of
Production of

Elapsed Time .
N/cm3

otals. 4.4129E+22

Step . 8

Elapsed Time
N/cm3

otals. 4.4129E+22
Production of
Production of

Elapsed Time .
N/cm3

otals, 4.4129E+22

Step . 9

Elapsed Time
N/cm3

otals. 4.4129E+22
Production of
Production of I

Elapsed Time , I
N/cm3

otals, 4.4129E+22

Step * 10

5.07 (y)
WATT/cm3 JOUILE/cm3 G(MeV/g*)

1.0026E-09 1.847787E+04 1.5172E+03
H * 0. appm/y.

He * 0. appm/y.

6.00 (y)
WATT/cm3 JOMEL/cm3 G(MeV/g*s)

4.41041-13 1.847787E+04 1.9029E-01

6.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g*s)

1.0026E-09 1.847787E+04 1.5172E+03
H * 0. appm/y.

He . 0. appm/y.

6.99 (y)
WATT/cm3 JOULE/cm3 G(MeV/g*s)

4.4171E-13 1.847787E+04 1.9080E-01

7.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g*s)

1.0026E-09 1.847787S+04 1.5172E+03
H * 0. appm/y.

He . 0. appm/y.

7.99 (y)
WATT/cm3 JOULE/cm3 G(MeV/g8s)

4.4223E-13 1.847787B+04 1.9118E-01

8.07 (y)
WATr/cm3 J70E1/cm3 G(MeV/g9s)

1.0026E-09 1.847787S+04 1.5172E+03
H . 0. appm/y.

He * 0. appm/y.

8.99 (y)
WATT/cm3 JOULB/Cm3 G(MeV/g*s)

4.4263E-13 1.847787E+04 1.91491-01

Bq/cm3
2.25001+03

Bq/cm3
2.4118E+01

Bq/cm3
2.2509E+03

Bq/cm3
2.4826E+01

Bq/cm3
2.2516E+03

Bq/cm3
2.5377E+01

Bq/cm3
2.2522E+03

Bq/cm3
2.5805E+l1

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6. 8586E-10

Ci/cm3
6.08691-08

Ci/Cm3
6.9742E-10

ALI/cm3
1.7455E-04

ALI/cm3
2.88721-05

ALI/cm3
1.7485E-04

ALI /cm3
2.9106E-05

ALI/cm3
1.7508E-04

ALI/cm3
2.9287E-05

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-0O

Elapsed Time * 9.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G (MeV/g*s)

otals, 4.41292+22 1.0026E-09 1.8477871+04 1.5172E+03
Production of H I 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 WATT/cm3 JOULI/cm3 G(MeV/g*s)

otals, 4.41298+22 4.4295E-13 1.847787E+04 1.9172E-01

Step * 11
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 10.06 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s)

Na 23 1.09071+19
Na 24 4.33053+05 4.1691E-12 3.2444E-07 9.7660S+00
Na 24ml 1.2240E-01 3.254BE-13 9.4863E-15 8.3994E-0O
Al 27 1.1068E+22
Al 28 3.66603+05 9.1443E-10 1.7739E-07 1.43371+03
Si 28 4.7345E+10

6 32 8.8903E+20
S 33 7.0172E+18
6 34 3.9390E+19
S 35 1.0524E+07 7.54821-15 8.2323E-08 0.0000E+00
S 36 1.8713E+17

Bq/cm3
2.25263+03

Bq/cm3
2.6138E+01

Bq/cm3

5.5646E+00
4.1997E+00

1. 8898E+03

9.6490E-01

CiIcm3
6.0881E-08

Ci/cM3
7.0643Z-10

Ci/cmL3

1.5040E-10
1.1351E-10

5.1076E-08

2.6078E-ll

ALI/cm3
1.7540S-04

ALI/cm3
2.9538S-05

ALI/cm3

2.3883E-06
7.5534Z-13

9.2638E-06

7.4223E-07

T/2

1.498E+01 (h) Na 24
2.020E-02 (s) Na 24ml

2.241E+00 (m) Al 28

8.750E+01 (d) S 35
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Ar 37 6.5520E+07 6.4391E-15 2.S118E-08 2.0654E-03 1.5004E+01 4.0551E-10 1.2608E-06 3.503E+01 (d) Ar 37
K 39 1.2658E+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03(My) K 40
K 41 9.1347E+19
K 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-OS 1.237E+01 (h) X 42

Ca 40 2.7445E+22
Ca 41 2.0512E+11 2.2991E-17 1.0779E-04 8.1377E-06 4.3751E-02 1.1825E-12 1.2681E-08 1.030E+05 (y) Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6912E+08 5.30131-13 1.0751E-05 O.OOOOE+00 4.2856E+01 1.1583E-09 3.2467E-05 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.5711E+05 1.02322-13 5.7873E-08 2.0512E-01 4.5458E-01 1.2286E-11 7.2733E-07 4.538E+00 td) Ca 47
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01 3.0362E+01 8.2060E-10 3.94821-06 8.719E+00 Cm) Ca 49
Se 45 1.2591E+16
Se 47 1.8220E+05 1.8972E-14 7.9117E-09 2.0179E-02 4.3691E-01 1.1808E-11 2.3617E-07 3.346E+00 (d) Se 47
Se 49 1.5031E+05 3.9817E-12 1.9711E-08 1.2920E-02 3.0362E+01 8.2060E-10 2.4887E-06 5.719E+01 Cm) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008+17

V S0 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.27711-11 8.8571E-22 1.6064E-16 1.489E+11C(y) V S0
V 51 8.86611+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.72568-12 4.0035E-09 3.745E+00 Cm) V 52

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+1S
Mn 55 3.21981+17
MN 56 7.7761E+04 2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.5798+00 (h) Mn 56
Fe 54 1.4290E+20
Fe 55 2.1242E+09 1.6099E-14 2.0046E-06 1.2124E-02 1.7060E+01 4.61078-10 5.63021-06 2.735E+00 (y) Fe SS
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.3192E+07 8.7561E-13 4.8564E-06 2.1161E+00 4.1816E+00 1.1302E-10 7.5208E-06 4.4501+01 (d) Fe 59

AJB8RF Reactor

Nuclide N/cm3 WAT1/ce3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALl/Cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.24011+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.86021-11 1.1706E-09 1.047E+01 Cm) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.1378E+16
xi 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
ZEn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
AS 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.29032-06 1.097E+00 (d) An 76
Br 79 1.7953E+1S
Br 80 4.37631+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.7608.01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.15071+16
Rb a7 8.2934E+15 4.7942E-17 1.0469B+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04CMy) Rb 87
Sr 84 1.3656E+15
Sr 86 2.40441+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Ba132 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Sml47 2.8219E+14 2.15181-17 1.0377E+02 O.OOOOE+00 5.8515E-05 1.5815E-15 2.8684E-09 1.059E+OS(Ny) Sml47
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000+00 6.6667E-10 1.8018E-20 2.8011Z-14 6.971E+O9(My) Sml48
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.00001+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000E+O9(My) Sml49
SMISO 1.38932+14
SmlS2 5.03388+14
Sm153 4.0468E+05 8.85561-14 2.1479E-08 4.39891-02 1.6685E+00 4.50958-11 1.2359E-06 1.946E+00 (d) Sm153
Sm154 4.2827E+14

W180 9.2365E+1l
W182 2.0397E+14
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W183 1.1014B+14
W1864 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

116 2.18832+14
Pb204 6.69312+13
MlU0 1.31522E+1S

Pb207 1.0566E+15
Pb208 2.5051E+15

U234 6.538 1O0 4.548SE-1S.08842-02 3.6073E-06 5.B455E-03 1.5799E-13 2.8654E-07 2.457E+05 Cy) U234

U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.22022-15 1.2311E-O 7.037E+02(My) U235

U238 1.1803E+1S 3.9706E-ls 8.07692+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.46BE+03(My) U238

U239 7.4826E+02 2.7227E-14 5.531BE-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.70352-09 2.8540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.355E+00 (d) Np239

here are 114 Nuclides.

Totals, 4.4129E.22 1.00292-09 1.847787E+04 1.5180E+03 2.2571E+03 6.1003E-OB 1.7550E-04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 10.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 1.61688E+08
He 6.00997E+09
Na 1.09073E+19
Mg 1.38945E+08
Al 1.10676E+22
Si 5.22442E+10
P 5.71010E+05
5 9.35629E+20

Cl 1.15503E+09
Ar 2.17098E+08

It 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 6.97431E+06
As 1.13335E+16
Se 2.06840E+07
Br 3.54167E+15
Kr 9.38701E+06
Rb 2.98003E+16
Sr 2.43850E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 4.001t2E+05
In 3.12104E-07
Sn 9.15536E+04
Sb 1.16227E+1S
Te 5.43186E+06

I 1.74610E-03
Xe i.03777E+06
Cs 1.20199E+05
Ba 2.08115E+17
La 8.96670E+05
Ce 4.51463E-02
Pr 1.46894E-02
Nd 4.95393E+03
Pm 2.53242E+04
Sm 1.88252E+1S
Eu 4.16659E107
Gd 1.96310E+05
Lu 0.00000E+00
Ef 4.70234E-03
Ta 6.01978E+03

W 7.69706E+14
Re 6.60431E+05
Hg 5.56672E-02
T1 2.76785E-01
Pb 4.78079E+15
Bi 5.69147E+02
Th -1.63890E-02

U 1.18888E+15
Np 1.08052E+05
Pu 9.11378E+06



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 82 of 400

Production of H . O. appm/y.

Production of He * 0. appm/y.
AJBRF Reactor

AJSRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

E range
( 10 -- 100 KeV)

0.1 -, 0.2 MeV)
0.2 -, 0.4 MeV)
0.4 -s 0.6 MeV)
0.6 -s 0.8 MeV)
0.8 -. 1.0 MeV)

( 1.0 -. 1.22 MeV)
(1.22 -. 1.44 MeV)
(1.44 -. 1.66 MeV)
(1.66 -. 2.0 MeV)

2.0 -> 2.5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 MeV)
4.0 -a 5.0 MeV)
5.0 -> 6.5 MeV)

MeV/cm3*s
1.1050E-01
1.5456E-01
2.5959E-01
2.2051E+00
5.7829E-02
S.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.36213+00
1.5626E+01
8.6292E+01
8.9SS6E+00
5.2611E-10

Photons/cm3*s
2.0091E+00
9.9714E-01
8.6528E-01
4.4103X+00
8.2613E-02
S.6054E+00
2.4738E+00
8.3699E+00
3.7981E+01
1.8385E+03
1. 0498E+00
S.6823E+00
2.4655E+01
1. 9908E+00
9.1498E-11

18-Group gatmma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.60543+00 8.26133-02
4.4103E+00 4.3264E-01 4.32641-01 9.9714E-01 1.0046E+00 1.00463+00

AJSRF Reactor
AJ.9RF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

Yuclide K/cm3

Ya 23 1.0907E+19
Al 27 1.1068E+22
Si 28 4.7345E+10
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17
K 39 1.2658E+21
K 40 1.5880E+17
K 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 2.0511E+11
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 2.0535E+08
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.60083+17

V 50 2.2221E+14
V 51 8.8661E+16

Cr 50 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+1S
Cr 54 1.7375E+15
Mn SS 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.6794E+09
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Hi 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Si 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E.16
Cu 65 8.9265E+1S
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+S1S
Zn 68 8.5456E+1S
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJ3RF Reactor

WA1r/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

2.96393-13 1.72723+04 1.8228E-01 2.7250E+00

Ci/cm3 ALI/cm3

7.3649E-11 1.6926E-05 K 40

2.2991E-17 1.0778E-04 8.13761-06 4.37513-02 1.18253-12 1.2681E-08 Ca 41

1.25253-13 2.5402E-06 0.0000E+00 1.0126E+01 2.7367E-10 7.6710E-06 Ca 45

5.72583-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

1.2728E-14 1.58483-06 9.5850E-03 1.3487E+01 3.6451E-10 4.45123-06 Fe SS
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Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl2l
Sbl23
Bal30
Ba132
Bal34
Bal35
Bal36
Ba137
Bal38
SmIl44
Sm147
SM148
Sm149
SmlSO
Sm152
Sm154

W180
W182
S183
1184
W186

Pb204
Pb206
Pb207
Pb208
U234
U235
U238

338.6

4. 0485E+15
1.1334E316
1.7953E+1S
1.7464E115
2.1507E+16
8.2934E+15
1.3656E+15
2.4044E+16
1.70701+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E115
9.97641+15
1.6072E+15
4.5695E+15
6.64943+14
4.9734E+14
2.20601+14
2.10201+14
5.0301E+15
1.3719E+16
1. 6345E+16
2.3375E+16
1. 49211+17
5 .79813+13
2.82191.14
2.1159E+14
2.60161.14
1. 3893E+14
5.03381+14
4.2827B+14
9.2365E+11
2.0397E+14
1. 1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1. 1522E+15
1.0566E+15
2.SOSlE+15
6.5388E+10
8.S599E+12
1.1803E+15

(d)

4.7942E-17 1.0469E+02 0.0000+00 3.79773-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.03773+02 0.0000+00 5.8515E-05 1.5815E-15 2.8684E-09 Sm147

2.1213E-22 6.7327E+01 0.0000+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148

8.4219E-22 7.6688E+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149

4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03

2.0022E-16 6.4154E+00 1.9076E-OS 2.6715E-04

3.9706Z-15 8.0769E+02 3.0961E-06 5.80213-03
4.4319E-13 1.847787E+04 1.91901-01 2.6397E+01

1.5799E-13 2.8654E-07
7.22023-1S 1.2311E-08
1.5681-13 2.5560E-07
7.1344E-10 2.9623E-OS

U234
U235
U238

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

E range
( 10 -. 100 KeV)

0.1 -, 0.2 HeV)
0.2 -. 0.4 5eV)
0.4 -> 0.6 NeV)
0.6 -a- 0.8 NeV)
0.8 -a 1.0 NeV)

C 1.0 ->1.22 MeV)
(1.22 -a1.44 HeV)
(1.44 -a1.66 XeV)
(1.66.-a 2.0 NeV)

2.0 -a 2.5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 MeV)

( 4.0 -a 5.0 NeV)
( S.0 -a 6.5 NeV)

"eV/cm3*s
2.2540E-02
3.7397E-05
3.70001-06
2.78681-OS
3.41033-09
1. 9953E-09
1.90231-09
1.6284E-09
4.2594E-01
1.6532E-09
1.9975E-09.
1. 5319E-09
1.78243-09
*.63823-10
S.2611B-10

Photons/cm3-s
4.0983E-01
2.41273-04
1.23331-OS
S.s737E-OS
4. 8719E-09
2.2170B-09
1.71381-09
1.2243E-09
2.74801-01
9.03403-10
8.87783-10
S .5704Z-10
5.09261-10
1.9196E-10
9.14983-11

18-Group gamma source distribution (Photons/cm3-s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000o+00 O.OOOOE+00 9.14983-11 1.91963-10 $.0926E-10 5.5704E-10

8.87783-10 9.03403-10 2.748OE-01 1.71383-09 2.2170E-09 4.8719E-09

5.5737E-OS 6.1667E-06 6.1667E-06 2.41273-04 2.04911-01 2.0491E-01

AJ8RF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

COMPOSITION .

ELEMENT ATOMES/cm3

H 1.61688E106
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He 6.00997E+09
Na 1.09073E+19
Mg 1.39378E+08
Al 1.10676E+22
Si 5.22445E+10

P 5.52673E+01
s 9.35628E+20

Cl 1.23027E+09
Ar 1.51316E+08
3 1.35727E+21

Ca 2.83107E+22
So 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
CU 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 6.98629E+06
As 1.13335E+16
Se 2.07944E+07
Br 3.54167E+15
Kr 9.40892E+06
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 4.1S282E+05
In O.OOOOOE+00
Sn 9.27974E+04
Sb 1.16227E+15
Te 5.62350E+06
I 1.88048E-03

Xe 1.11676E+06
Cs 1.08000E+05
Ba 2.08115E+17
La 8.96927E+05
Ce 4.59137E-02
Pr 1.46965E-02
Nd 5.91812E+03
Pm 2.74213E+04
Sm 1.88252E+18
Eu 4.20515E+07
Gd 2.24713E+05
Lu O.OOOOOE+00
Ef 4.70237E-03
Ta 6.56892E+03

1 7.69706E+14
Re 6.73565E+05
Ng 5.41542E-02
Ti 2.78438E-01
Pb 4.78079E+15
Bi 5.69535E+02
Th -1.54469E-02

U 1.188882+15
Np 5.54030E-39
Pu 9.22234E+06

Totals. 4.41291E+22

AJBRF Reactor
AJBRPF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

338.6 (d)

D(Sv/h) Bq/9 8q/cm3 Ci/m3 ALI/cm3 WArT/cm3 JOULE/cM3
3.795E-04 9.605E+02 2.257E+03 6.100E-02 1.755E-04 1.003E-09 1.8477873+04
4.798E-08 1.123E+01 2.640E+01 7.134E-04 2.962E-05 4.4322-13 1.8477873+04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of l.0000E+OO(cm3) of WES Concrete S1 a

Time Becquerel Sv/h ALI Watt
zero 2.257E+03 3.795E-04 1.755E-04 1.003E-09

338.6 (d) 2.640E+01 4.798E-08 2.962E-05 4.432E-13

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg XW/Kg Ci/Ycg MeV/g-s
zero 9.605E+05 4.268E-10 2.596E-05 1.518E+03

338.6 (d) 1.1232+04 1.8863-13 3.0362-07 1.919E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g EV/h W/g Cl Index
zero 9.6052+02 3.7952-04 4.268E-10 2.7683+03

338.6 (d) 1.1232+01 4.7982-08 1.886E-13 4.2403-01

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRP Soil (Side) Flux

U(0
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Step 1 Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 * Activation of
Cold Pause of

Step 11. Activation of
Cold Pause of

Step 12 Activation of

2.27682i.06(s), i.e.
2.92592E+07 (s), i.e.

2.276823+06 (a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(S), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07 (s), i.e.

2.276823+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.

26.35
338.65

26.35
338.65

26.35
328.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26 .35
238.65

26.35
338 .65

26.35
338.65

26.35
338 .65

26.35

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)

9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)

Intervals . 2

Intervals . 2

Intervals , 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Cooling Times (s)

2.9259E+07

338.6 (d)

AJBRF Reactor

Step * 1

Elapsed Time 26.35 (d)
N/cm3 WATT/cm3 JOUL3/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.41293+22 4.0702E-13 1.847787E+04

Step. 2

Elapsed Time * 1.07 (y)
N/cm3 WA7T/cm3 JOULE/cm3

otal-s 4.4129E+22 1.0026E-09 1.847787E+04
Production of X . 0. appm/y.
Production of He . 0. appm/y.

elapsed Time t 2.00 (y)
N/cm3 WATT/cm3 JOULB/cm3

otals, 4.4129E+22 4.3024E-13 1.847787E+04

G(MeV/g-s) Bq/Cm3
1.5171E+03 2.2307E+03

G(MeV/g;s) Bq/Cm3
1.8460E-01 1.3944E+01

G(MeV/gsm) Bq/cm3
1 .5171E+03 2.24113+03

Ci/cm3 ALI/cm3
6.0290E-08 1.64283-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.0571E-08 1.70803-04

Ci/cm3 ALI/cm3
4.8992E-10 2.67033-05

G(MeV/gss) Bq/cm3
1.8637B-01 1.8127E+01

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04
Production of H . 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 3.00 ty)
N/cm3 WATT/cm3 JOULB/cm3

otals, 4.4129E+22 4.36481-13 1.8477873+04

G(HeV/g*s) Bq/cm3
1.5171E+03 2.2451E+03

G(CeV/g9s) Bq/cm3
1.8775E-01 2.0433E+01

Ci/cm3 ALI/cm3
6.06783-08 1.72753-04

Ci/cm3 ALI/cm3
5.5225E-10 2.7616E-05

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04
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Production of H 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time 4.00 (y)
N/d NATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-OS

Step. 5

Elapsed Time , 4.07 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(MeV/g-s) Bq/cal

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03
Production of H j 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 5.00 (y)
N/cd3 WAT7/cm3 JOULE/cm3 G(MeV/g^s) Bq/Cd3

otals, 4.4129E+22 4.40145-13 1.847787E+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time 5.07 (y)
N/cd3 WATS/cD3 JOULE/ca3 G(HeV/g-s) Bq/cma

otals. 4.4129E+22 1.00265-09 1.847787E+04 1.5172E+03 2.25005+03
Production of H. 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 6.00 (y)
N/cdl WASS/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.41185+01

Step . 7

Elapsed Time . 6.07 (y)
NI/cm3 ATT/cm3 JOULE/ca3 G(Mev/g-s) Bg/cm3

otals. 4.4129E+22 1.00265-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H. 0. appm/y.
Production of He, 0. app/y.

Elapsed Time , 6.99 (y)
N/cad WATT/cm3 JOULE/cm3 G(MeV/g*9) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step. 8

Elapsed Time , 7.07 (y)
N/cd3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cdl

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H. 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time * 7.99 (y)
N/cds WATT/ca3 JOULE/cd3 G(NeV/g-s) Bq/cd3

otals. 4.41295+22 4.4223E-13 1.8477875+04 1.9118E-01 2.5377E+01

Step . 9

Elapsed Time , 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cdl

otals, 4.41293+22 1.00265-09 1.847787E+04 1.51725+03 2.2522E+03
Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 8.99 (y)
N/cdl WATT/cd3 JOULE/dc3 G(MeV/g-s) Bq/cdl

otals, 4.41295+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01

Step , 10

Elapsed Time s 9.07 (y)
N/cda WATS/cm3 JOULE/cm3 G(MeV/gfs) Sq/cd3

otals. 4.4129E+22 1.00265-09 1.847787E+04 1.5172E+03 2.2526E+03
Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 9.99 (y)
N/cd3 WAT5/cm3 JOULE/cdl G(MeV/g-s) Bq/dc3

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.61385+01

Step * 11

Elapsed Time * 10.06 (y)
N/cd3 WATT/cm3 JOULE/cml G(MeV/g-s) Bq/cal

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25295+03
Production of H. 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 10.99 (y)

Ci/cm3
6.0780E-08

Ci/cm3
6.2714E-10

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/ceM3
6.08365-08

Ci/cm3
6.7098E-10

Ci/cm3
6. 08555-08

Ci/ca3
6.8586E-10

Ci/cm3
6.0869E-08

Ci/Ce3
6. 9742E-10

Ci/cd3
6 .08815-08

Ci/cm3
7.0643E-10

ALI/cd3
1.7416E-04

ALI/cd3
2.8569E-05

ALI/cd3
1.7455E-04

ALZI/C3
2 .8872E-05

ALI/ca3
1.748SE-04

ALI/cm3
2.9106E-05

ALI/Cd3
1.7508E-04

ALI/cd3
2.9287E-05

ALI/cm3
1.7526E-04

ALI/cd3
2.9428E-05

ALr/cal
1 .7540E-04

ALI/cal
2.9538E-OS

Ci/ca3 ALI/cal
6.08895-08 1.7550E-04 .
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N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g-s) Bq/cm3 Ci/Cm3 ALI/cm3

otalas 4.4129E+22 4.4319E-13 1.8477878+04 1.9190E-01 2.6397E+01 7.13443-10 2.96233-05

Step * 12
WERE Reactor

AJBRE at the Omaha Veterans Affairs Hospital

Elapsed Time . 11.06 Cy) Cooling Time 0.

Nuclide N/cm3 WAST/cm3 JOULE/cm3 G(CeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.09073+19
Na 24 4.3305E+05 4.16913-12 3.2444E-07 9.7660E+00 5.5646E+00 1.50403-10 2.38833-06 1.498E+01 (h) Na 24
Na 24ml 1.22403-01 3.25483-13 9.48633-15 8.39943-01 4.1997E+00 1.1351E-10 7.5534E-13 2.0203-02 (s) Na 24ml

Al 27 1.1068E+22
Al 28 3.66603+05 9.14433-10 1.7739E-07 1.4337E+03 1.88983+03 5.10763-08 9.26383-06 2.241E+00 (m) Al 28
Si 28 5.1649E+10

S 32 8.8903E+20
S 33 7.0172E+18

S 34 3.9390E+19
S 35 1.05243+07 7.5482E-15 8.2323E-OB 0.0000E+00 9.64903-01 2.6078E-11 7.4223E-07 8.750E+01 (d) S 35
S 36 1.87133+17

Ar 37 6.55203+07 6.43913-15 2.81183-08 2.0654E-03 1.5004E+01 4.05513-10 1.2608E-06 3.503E+01 (d) Ar 37
K 39 1.26583+21
K 40 1.5880E+17 2.96393-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03CMy) X 40

K 41 9.1347E+19
K 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-05 1.237E+01 (h) K 42

Ca 40 2.74453+22
Ca 41 2.23763+11 2.50813-17 1.17583-04 8.8775E-06 4.7728E-02 1.2900E-12 1.38343-08 1.0303+05 (y) Ca 41
Ca 42 1.8317E+20
Ca 43 .3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6912E+08 5.30133-13 1.0751E-05 0.00003+00 4.28563+01 1.15833-09 3.2467E-05 1.627E+02 (d) Ca 45
Ca 46 1.13243+18
Ca 47 2.57113+05 1.02323-13 5.7873E-08 2.0512E-01 4.5458E-01 1.2286E-11 7.27333-07 4.538E+00 Cd) Ca 47
Ca 48 5.29413+19

Ca 49 2.29153+04 1.9634E-11 1.4818E-08 4.0919E+01 3.03623+01 8.2060E-10 3.94823-06 8.719E+00 Cm) Ca 49
Sc 45 1.25913+16

Sc 47 1.8220E+05 1.8972E-14 7.91173-09 2.01793-02 4.36913-01 1.18083-11 2.3617E-07 3.3463+00 (d) Sc 47

Sc 49 1.5031E+05 3.98173-12 1.97113-08 1.2920E-02 3.0362E+01 8.20603-10 2.48873-06 5.7193*01 (m) Sc 49
Ti 46 2.54953+17
Ti 47 2.2992E+17

Ti 48 2.2782E+18
Ti 49 1.6719E+17

Ti 50 1.60083+17
V 50 2.2221E+14 5.7258E-24 3.88243+01 1.5176E-11 3.2771E-11 8.8571E-22 1.60643-16 1.489E+11(My) V 50
V 51 8.86613+16
V 52 9.26583+01 1.1506E-13 3.7298E-11 1.7618E-01 2.85853-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

Cr 50 3.1921E+1S
Cr 52 6.15583+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.77613+04 2.3479E-12 3.14483-08 4.20153+00 5.8057E+00 1.5691E-10 1.4514E-06 2.5793+00 (h) Mn 56
Fe 54 1.42903+20
Fe 55 2.1554E+09 1.6336E-14 2.0341E-06 1.2302E-02 1.73103+01 4.6785E-10 5.7130E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.17853+19

Pe 58 6.8395E+18
Fe 59 2.3192E+07 8.7561E-13 4.85643-06 2.11613+00 4.1816E+00 1.1302E-10 7.5208E-06 4.450E+01 (d) Pe 59

AJBRY Reactor

Nuclide N/cm3 WAIT/cm3 JOUL3/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

Co S9 1.4406Z+16
Co 60ml 6.24012+02 7.0265E-15 6.37041-12 2.02923-03 6.88293-01 1.8602E-11 1.17063-09 1.047E+01 Cm) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.13783+16
Ni 61 4.9463E+14
Ni 62 1.57673+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15

Zn 68 8.5456E+13
Zn 70 2.72733+14

Ga 69 6.1006E+1S
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.10243+05 1.92963-13 2.6379E-08 1.48693-01 8.06433-01 2.1796E-11 1.2903E-06 1.0973+00 (d) As 76
Br 79 1.7953E+15
Br 80 4.37633+02 3.68623-14 5.61603-11 9.4126E-03 2.87253-01 7.7636E-12 8.8932E-09 1.7603+01 (m) Br 80
Br 81 1.74643+15
Ro 85 2.15073+16

Rb 87 8.29343+15 4.7942E-17 1.0469E+02 0.00003+00 3.7977E-03 1.02643-13 5.69373-09 4.796E+04(My) Rb 87

Sr 84 1.36563+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.95333+16
Zr 91 6.4405E+15
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Zr 92 9.84442+15
Zr 94 9.9764E+1S
Zr 96 1.6072E+15 t
Nb 93 4.5695E+1S
Sbill 6 .6494 14
Sb123 4.9734E+14
Ba130 2.2060E+1.4
Bal32 2.10202+14
9al34 5.0301E+15
Bal35 1.3719E+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Bal38 1.49212+17
Sm144 5.79812+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.00002+00 5.85152-05 1.5815E-15 2.8684E-09 1.0598+OS(My) Sm147
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 O.0000E+00 6.66678-10 1.8018E-20 2.8011E-14 6.9712+O9CMy) Sm148
Sm149 2.60162+14 8.4219E-22 7.6688E+01 O.0000E+00 2.8571E-09 7.72193-20 1.1161E-13 2.000E+09(My) Sml49
SmiSO 1.38932E14
Sm152 S.03382+14
SmlS3 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) Sml53
Sm154 4.2827E+14

W180 9.2365E+ll
W182 2.0397E+14
WNS3 1.10142+14
W184 2.3584E+14

A.73RF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm,3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Fb208 2.5051E+1S
U234 6.53882+10 4.5488E-15 5.08842-02 3.60732-06 5.84552-03 1.5799E-13 2.86542-07 2.4572+05 (y) U234
U235 8.55992+12 2.0022E-16 6.41542+00 1.9076E-05 2.6715E-04 7.2202E-1S 1.2311E-08 7.0372+02(My) U235
U238 1.18032+1S 3.97062-15 8.07692+02 3.09612-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(Ny) U238
U239 7.4826E+02 2.72272-14 5.5318E-11 8.08222-03 3.6829E-01 9.9539E-12 1.0316E-08 2.3472+01 (m) U239

Np239 1.0802S+05 2.62462-14 7.7035E-09 2.8540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.3552+00 (d) Np239
here are 114 Nuclides.

Totals. 4.4129E+22 1.00292-09 1.847787E+04 1.5180E+03 2.25742+03 6.10102-08 1.75592-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 11.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 1.76387E+08
He 6.55634E+09
Na 1.09073E+19
Mg 1.51616E+08
Al 1.10676E+22
Si 5.69937E+10

P 5.71010E+05
6 9.35628E.20

C1 1.26695E+09
Ar 2.30677E+08

K 1.357272+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063B+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+216
Ga 1.01490E+16
Ge 7.60943E+06
As 1.13335E+16
Se 2.25744E+07
Br 3.54167E+1S
Kr 1.02424E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
No 4.38024E+05
In 3.12104E-07
Sn 9.99897E+04
Sb 1.16227E+15
Te 5.94335E+06

I 1.91707E-03
.Xe 1.13929E+06
Cs 1.36564E+05
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Ba
La
Ce
Pr
Nd
Pm
Sm

Eu
Gd
Lu
Hf
Ta
N

Re
Hg
TS
Pb
Bi
Th
U

Np
Pu

2. 0811SE+17
9.78209E+05
4.93203E-02
1.60255E-02
S. 99587E+03
2.7S920E+04
1.88252E+15
4.54831E+07
2.26968E+05
0.00000E+00
5 .12983E-03
6.62533E+03
7 .69706E+14
7.21708E+05
6.05900E-02
3.021SOE-01
4. 78079E+15
6.20922E+02

-1.73250E-02
1.l18888E+lS
1.08052E+05
9.95205E+06

Production of H. 0. appm/y.

Production of Ne . 0. appm/y.
AJBRP Reactor

AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4

6
7
a
9

10
- 11

12
13
14
15

E range
10 -> 100 KeV)

0.1 -. 0.2 OeV)
0.2 -> 0.4 MeV)
0.4 -> 0.6 MeV)

C 0.6 -a 0.6 BeV)
0.S -a 1.0 HeV)
1.0 ->1.22 MeV)

(1.22 -+1.44 MeV)
(1.44 ->1.66 MeV)
(1.66 -> 2.0 MeV)

2.0 -, 2.5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 Mev)
4.0 - 5.0 M4eV)
5.0 -a 6.5 MeV)

MeV/cm3*s
1.1092E-01
1.54568-01
2.5959E-01
2.2051E+00
5.7829E-02
5.0449E+00
2.7459E+00
1.1132E+01
5.88708+01
3.3645E+03
2.3621E+00
1.5626E+01
8 .6292E+01
8.9586E+00
5.2611E-10

Photons/cm3-s
2.0167E+00
9.9714E-01
8.6528E-01
4.4103E+00
8.2613E-02
S.6054E+00
2.4738E+00
8.3699E+00
3.7981E+01
1.8385E+03
1.0498E+00
5.6823E+00
2.4655E+01
1.990S+00
9.1498E-11

is-Group gamma source distribution (Photons/cm3*s)
SCABL-oRN2L lS-Group gamma Library from 10 MeV to 10 IeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.6054E+00 8.2613E-02
4.4103E+00 4.3264E-01 4.3264E-01 9.9714E-01 1.0084E+00 1.0084E+00

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time , 338.65 (d)

Nuclide N/cm3 WATL/cm3 JOULE/cm3 G(MeV/grs) Bql cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28
S 32
S 33
S 34
S 36
K 39
X 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti so
V 50
V 51

Cr 50
Cr 52
Cr 53

1.0907E+19
1. 1068E+22
5.1649E+10
8.89038+20
7.0172E+18
3.9390E+19
1.8713E+17
1. 2658E+21
1.5880E+17
9.1347E+19
2.7445E+22
2.2376E+11
1.8317E+20
3.82198+19
5.90568+20
2.0535E+08
1.1324E+18
5.29418+19
1. 2591E+16
2.5495E+17
2.29928+17
2.2782E+18
1.6719E+17
1.6008E+17
2.2221E+14
8.S661E+16
3.1921E+15
6.1558E+16
6.9793E+15

2.9639E-13 1.72728+04 1.8228E-01 2.72508+00

2.5080E-17 1.1758E-04 8.8774E-06 4.77288-02

1.2525S-13 2.54028-06 0.0000E+00 1.0126E+01

7.3649E-11 1.69268-05 K 40

1.2899E-12 1.38348-08 Ca 41

2.7367E-10 7.6710E-06 Ca 45

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-ll 8.8571E-22 1.6064E-16 V 50
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Cr 54 1.7375E+1S
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Pe 55 1.7041E+09 1.2915E-14 1.6081E-06 9.7259E-03 1.3685B+01 3.6987E-10 4.5166E-06 Fe 55

Fe 56 2.2412E+21
Pe 57 5.1785E+19
Fe 58 6.8395E.18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Si 60 1.1378E+16
Ei 61 4.9463E+14
Ei 62 1.5767E+15
Ei 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

A3BRF Reactor

Nuclide N/cm3 WATT/cm3 JOIULE/cm3 GCNeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.0485E+15
As 75 1.1334E+16
Br 79 1.7953E+1S
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+1S
Zr 94 9.9764E+15
Zr 96 1.60725.15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
Bal32 2.10205+14
Ba134 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
SM144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-OS 1.581SE-1S 2.8684E-09 Sml47

Sml48 2.1159E+14 2.1213E-22 6.7327E+01 O.OOOE+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148

Sml49 2.6016E+14 8.42195-22 7.6688E+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149

SmlSo 1.3893E+14
SmlS2 5.0338E+14
Sm154 4.2827E+14

W180 9.236S5E+11
V182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.18832+14

Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb207 1.0566E+.S
Pb208 2.5051E+15
V234 6.5388E+10 4.S488E-15 5.0884E-02 3.6073E-06 5.8455Z-03 1.5799E-13 2.8654E-07 U234

U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 U235

U238 1.1803E+1S 3.9706E-15 8.0769E+02 3.0961E-06 5.80215-03 1.5681E-13 2.5560E-07 U238

338.6 (d) 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01 7.1891E-10 2.9690E-05

AJSRF Reactor
A7BRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 Cd)

Energy distribution of decay gamma-rays

Group E range MeV/cm3*s Photons/cm3*s
1 C 10 -, 100 IeV) 2.2872E-02 4.1585E-01

2 C 0.1 -, 0.2 MeV) 3.73975-05 2.4127E-04

3 C 0.2 -, 0.4 MeV) 3.7000E-06 1.2333E-OS

4 C 0.4 -a 0.6 MeV) 2.7868E-05 5.5737E-05

S 0.6 -, 0.8 MeV) 3.41033-09 4.8719E-09

6 C 0.8 -a 1.0 MeV) 1.9953E-09 2.2170E-09

7 C 1.0 -a1.
2 2 

MeV) 1.9023E-09 1.7138E-09

8 (1.22 -a1.
4 4 

MeV) 1.6284E-09 1.2243E-09

9 (1.44 -a1.
6 6 

MeV) 4.2594E-01 2.7480B-01

10 (1.66 -a 2.0 MeV) 1.6532E-09 9.0340Z-10

11 C 2.0 -a 2.5 MeV) 1.9975E-09 8.8778E-10

12 C 2.5 -a 3.0 MeV) 1.5319E-09 5.5704E-10
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13 C 3.0 -, 4.0 MeV) 1.7824E-09 5.0926E-10
14 C 4.0 -, 5.0 Mey) 8.6382E-10 1.919B6-10
15 C 5.0 -, 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 HeV to 10 XeV

0.000E+0O 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.7480E-01 1.71382-09 2.2170E-09 4.8719E-09
5.5737E-oS 6.1667E-06 6.1667E-06 2.4127E-04 2.07922-01 2.0792E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

2 1.76387E+08
He 6.55634E+09
Na 1.09073E+19
M4g 1.52049E+08
Al 1.10676E+22
Si 5.69940E+10

P 5.52673E+01
S 9.35628E+20
Cl 1.34219E+09
Ar 1.64864E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.346653+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 7.62140E+06
As 1.13335E+16
Se 2.26848E+07
Br 3.54167E+15
Kr 1.02643E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
No 4.56952E+15
Mo 4.53129E+05
In 0.00000E*00
Sn 1.01234E+05
Sb 1.16227E+15
Te 6.13499E+06

I 2.05145E-03
Xe 1.21828E+06
Cs 1.252752+05
Ba 2.08115E+17'
La 9.78466E+05
Ce 5.00877E-02
Pr 1.60325E-02
Nd 7.04093E+03
Pm 2.96087E+04
Sm 1.88252E+15
Eu 4.58684E+07
Gd 2.56361E+05
Lu 0.00000E+00
8f 5.12986E-03
Ta 7.17447E+03
W 7.69706E+14

Re 7.34842E205
Hg 5.90770E-02
T1 3.03850E-01
Pb 4.78079E+15
Bi 6.21310E+02
Th -1.62973E-02

U 1.1888E+*15
Np 5.540302-39
Pu 1.00606E+07

Totals, 4.41291E+22

3AJBRF Reactor AJBRF Soil (Side) Flux

AJERF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/p Bq/cm3 Ci/m3 ALI/cm3 WATT/CM3 JOULE/cm3
zero 3.795E-04 9.6062+02 2.257E+03 6.101E-02 1.756E-04 1.003E-09 1.847787E+04

338.6 (d) 4.801E-08 1.132E+01 2.660E+01 7.189E-04 2.969E-05 4.434E-13 1.847787E+04

AJBRF Reactor AJBRP soil (Side) Flux
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AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete S1 i

Time Becquerel Ev/h ALI

zero 2.257E+03 3.795E-04 1.756E-04

338.6 (d) 2.660E+01 4.801E-08 2.969E-OS

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Sq/Kg KW/Kg Ci/Kg

zero 9.606E+05 4.268E-10 2.5961-05
338.6 (d) 1.132E+04 1.887E-13 3.059E-07

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/9 Sv/h W/g
zero 9.606E+02 3.795E-04 4.268E-10

338.6 (d) 1.132E+01 4.801E-08 1.8871-13

Watt
1.003E-09
4.4341-13

AJBRF Soil (side) Flux

MeV/g-s
1.518E+03
1.920E-01

AJBRF Soil (Side) Flux

Cl Index
2.768E+03
4.243E-01

Step 1 . Activation of 2.27682E+06(s),
Cold Pause of 2.92592E+07(s).

Step 2 . Activation of 2.27682E+06(s),
Cold Pause of 2.92S92E+07(s),

Step 3 . Activation of 2.27682E+06(s),
Cold Pause of 2.92592E+07(s),

Step 4 . Activation of 2.27682E+06(s),
Cold Pause of 2.92592E+07(8),

Step 5 . Activation of 2.27682E+06(s),
Cold Pause of 2.92592E+07(s),

Step 6 . Activation of 2.27682E+06(a),
Cold Pause of 2.92592E+07(s),

Step 7 . Activation of 2.27682E+06(s),
Cold Pause of 2.92592E+07(s),

Step 8 Activation of 2.27682E+06(s),
Cold Pause of 2.92592E+07(s),

Step 9, Activation of 2.27682E+06(S),
Cold Pause of 2.92592E+07(s),

Step 10 . Activation of 2.27682E+06(s),
Cold Pause of 2.92592E+07(s),

Step 11 . Activation of 2.27682E+06(s),
Cold Pause of 2.92592E+07(s),

Step 12 s Activation of 2.276821+06(s),
Cold Pause of 2.92592E+07(S),

i.e .
i.e.

i.e.
i.e .

i.e.
i.e.

i.e.
i.e.

i.e.
i.e .

i.e.
i.e.

i.e.
i.e.

i.e .
i.e.

i. e.
i.e.

i.e .
i.e .

i.e.
i. e.

i. e.
i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

Intervals s 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Q
(46.

.
Intervals . 2

Intervals , 2

Intervals , 2

Intervals . 2

Intervals - 2

Step 13 . Activation of 2.27682E+06(s), i.e. 26.35 (d) 12.06 (y) Intervals . 2

Cooling Times (a)

2.9259E+07

338.6 (d)

AJ=SRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 NATIT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.00258-09 1.847787E+04 1.5171E+03 2.2307E+03

Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Dq/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.4460E-01 1.3944E+01

Step . 2

Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03

Ci/cm3 AII/cm3
6.02901-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04
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Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time I 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E.04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2451E+03 6.0678E-08 1.7275E-04
Production of H s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gSs) Bq/cm3 Ci/cm3 ALI/Cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01 S.5225E-10 2.7616E-05

Step * 4

Elapsed Time I 3.07 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalsx 4.4129E+22 1.0026E-09 1.8477878+04 1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04
Production of H . 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/Cm3 JOUIZ/cm3 G(MeV/g*s) Eq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3884E-13 1.8477878+04 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step . S

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULB/cm3 G(MeV/gSs) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H . 0. appmly.
Production of He * 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.32048+01 6.27148-10 2.8569E-05

Step * 6

Elapsed Time a 5.07 (y)
N/cm3 WATT/cm3 JOllLE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03 6.0812E-08 1.7455E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time a 6.00 (y)
N/cm3 WATT/cm3 JOUEL/cm3 G(MeV/gws) Bq/cm3 Ci/cm3 ALI/cm3

otals- 4.4129E+22 4.4104E-13 1.8477871+04 1.9029E-01 2.4118E+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/91s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 1.0026Z-09 1.847787E+04 1.5172E+03 2.25098+03 6.0836Z-08 1.7485Z-04
Production of N a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time I 6.99 (y)
N/cm3 WATT/cm3 JOUL8/cm3 G(MeV/gls) Bq/cm3 Ci/cA3 ALt/cm3

otalsa 4.4129Z+22 4.4171Z-13 1.847787E+04 1.9080-01 2.4826E+01 6.7098Z-10 2.9106Z-05

Step 8 A

Elapsed Time * 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129Z+22 1.00261-09 1.847787Z+04 1.5172E+03 2.2516E+03 6.0855S-08 1.7508Z-04
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time a 7.99 (y)
- N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 aLI/cm3

otalsa 4.4129Z+22 4.4223Z-13 1.847787Z+04 1.9118E-01 2.5377E+01 6.8586Z-10 2.9287Z-OS

Step* 9

Elapsed Time a 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129Z+22 1.0026Z-09 1.847787E+04 1.5172E+03 2.2522E+03 6.0869E-08 1.75268-04
Production of H a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 8.99 (y)
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals- 4.4129E.22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01 6.9742E-10 2.9428E-05

Step * 10

Elapsed Time . 9.07 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g*s) Bc/CM3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2526E+03 6.0881E-08 1.7540E-04

Production of H 0. appmly.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 KATT/cm3 JOUBE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01 7.0643E-10 2.9538E-OS

Step , 11

Elapsed Time , 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*z) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.51722+03 2.2529E+03 6.0889E-08 1.7550E-04

Production of H. 0. appm/y.

Production of He, 0. appm/y.

Elapsed Time , 10.99 Cy)
N/cm3 WATS/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalso 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01 7.1344E-10 2.9623E-05

Step * 12

Elapsed Time 11.06 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51721+03 2.2532E+03 6.0896E-08 1.7559E-04

Production of H t 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 11.99 Cy)
N/cm3 WATT/cm3 JOUtLE/cm3 G(MeV/gvs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01 7.1891E-10 2.96901-OS

Step . 13
AJBRE Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 12.06 (y) Cooling Time 0.

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.09071+19
Na 24 4.3305E+05 4.1691E-12 3.2444E-07 9.7660E+00 5.5646E+00 1.5040E-10 2.3883E-06 1.498E+01 (h) Na 24

Na 24ml 1.22401-01 3.2548E-13 9.4863E-15 8.3994E-01 4.19978+00 1.1351E-10 7.5534E-13 2.0203-02 (s) Na 24ml

Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03 1.88988+03 5.1076E-08 9.2638E-06 2.241E+00 (m) Al 28

Si 28 5.59531+10
S 32 8.8903E+20
S 33 7.0172E+18

S 34 3.9390E+19
S 35 1.0524E+07 7.5482E-15 8.2323E-08 O.OOOOE+00 9.6490-01 2.60781-11 7.4223E-07 8.7501+01 (d) S 35

S 36 1.87131+17
Ar 37 6.5520E+07 6.43913-15 2.81181-08 2.0654E-03 1.50048+01 4.0551E-10 1.2608E-06 3.503E+01 (d) Ar 37

K 39 1.2658E+21

K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.82283-01 2.72501+00 7.36491-11 1.69261-05 1.280Z+03(My) K 40

X 41 9.1347E+19
X 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.02793+02 5.48073-09 8.7033E-05 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 2.4241E+11 2.7171E-17 1.2738E-04 9.6172E-06 5.1705E-02 1.3974E-12 1.4987E-08 1.030E+05 (y) Ca 41

Ca 42 1.8317E120

Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6912E+08 5.3013E-13 1.07511-05 O.OOOOE+00 4.28561+01 1.1583E-09 3.2467E-05 1.6271+02 (d) Ca 45

Ca 46 1.1324E+18
Ca 47 2.57113+05 1.0232E-13 5.78733-08 2.05123-01 4.54583-01 1.2286E-11 7.2733E-07 4.538E+00 (d) Ca 47

Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01 3.0362E+01 8.20601-10 3.9482E-06 8.719E+00 Cm) Ca 49

Sc 45 1.2591E+16
Sc 47 1.8220E+05 1.89721-14 7.9117E-09 2.0179E-02 4.3691E-01 1.1808E-11 2.3617E-07 3.3461+00 (d) Sc 47

Sc 49 1.5031E+05 3.9817E-12 1.9711E-08 1.2920E-02 3.03621E01 8.2060E-10 2.4887E-06 5.719E+01 (m) Sc 49

Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17

Ti SO 1.6008E+17
V SO 2.22211+14 5.7258E-24 3.88241+01 1.5176E-11 3.27713-11 8.8571E-22 1.6064E-16 1.489E+11(My) V SO

V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618B-01 2.85853-01 7.72563-12 4.0035E-09 3.745E+00 (m) V 52

Cr SO 3.1921E+15

Cr 52 6.1558E+16
Cr 53 6.9793E+15

Cr 54 1.7375E+15
Mn 5S 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56

Fe 54 1.4290E+20
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Fe 55 2.1797E+09 1.6519E-14 2.0570E-06 1.2441E-02 1.7505E+01 4.7311E-10, S.7773E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.3192E+07 8.7561B-13 4.8564E-06 2.1161E+00 4.18165+00 1.1302E-10 7.5208E-06 4.450E.01 (d) Fe 59

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gus) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.88295-01 1.86025-11 1.1706E-09 1.047E+01 (m) Co 60m2l
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.017BE+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.10248+05 1.92963-13 2.63795-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.0975+00 (d) As 76
Br 79 1.7953E+1S
Br 80 4.3763E+02 3.68625-14 5.61605-11 9.4126E-03 2.8725E-01 7.76365-12 8.8932E-09 1.760E+01 (a) Br 80
Sr 81 1.7464E+1S
Rh 85 2.15075+16
Rh 87 8.2934E+1S 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 

4
.796E+0

4
(My) Rh 87

Sr 84 1.36565+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+1S
Zr 92 9.8444E+1S
Zr 94 9.9764E+15
Zr 96 1.6072E+1S
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sbl23 4.9734E+14
Ba130 2.2060E+14
8al32 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.03775+02 0.0000E+00 S.81S5E-0S 1.5815E-15 2.8684E-09 1.059E+05(My) Sm147
Sm148 2.1159E+14 2.12135-22 6.73275+01 0.00005+00 6.6667E-10 1.80185-20 2.8011E-14 6.971E+09(My) Sm148
Sml49 2.60165+14 8.42195-22 7.6688B+01 0.0000E+00 2.0571E-09 7.7219E-20 1.1161E-13 2.000E+09(My) Sm149
SmlS0 1.3893E+14
Sm152 5.03385+14
SmlS3 4.0468E+05 8.8556E-14 2.14795-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) Sm1S3
Sml54 4.2827E+14

W180 9.2365E+ll
1182 2.0397E+14
1183 1.1014E+14

W184 2.3584E+14
A.7BRF Reactor

Nuclide N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g98) Bq/cm3 Ci/cm3 ALI/cm3 T/2

S186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+1S
Pb208 2.50515+15
U234 6.5388E+10 4.5488S-15 5.0884E-02 3.6073E-06 5.84553-03 1.5799E-13 2.8654E-07 2.457B+05 $y) U234
U235 8.5599E+12 2.0022E-16 6.41545+00 1.9076E-05 2.6715E-04 7.22025-15 1.2311B-08 7.037E+02(My) W235
U238 1.1803E+15 3.9706E-15 8.07695+02 3.09615-06 5.8021E-03 1.56815-13 2.55605-07 4.4681.+03(My) U238
U239 7.4826E+02 2.72275-14 5.53185-11 8.0822E-03 3.6829E-01 9.95395-12 1.03165-08 2.3475+01 (m) 1239

Np239 1.0805E+05 2.62463-14 7.7035E-09 2.8540E-02 3.6813E-01 9.9496B-12 2.94515-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals, 4.4129E+22 1.00293-09 1.847787E+04 1.5180E+03 2.2576E+03 6.1015E-08 1.7565E-04
AJERF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 12.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 1.91086E+08
Ee 7.10270E+09
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Na 1.09073E+l9
Mg 1.64287z+O8
Al 1.10676E+22
Si 6.17432E+10

P 5.71010E+OS
S 9.3562tE+20

Cl 1.37886E+O9
Ar 2.44223E+08

K 1.35727E+21
Ca 2.83107E.22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828B+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
zn 4.54555E+16
Ga 1.01490E+16
Ge 8.24455E+06
As 1.13335E+16
Se 2.44647E+07
Br 3.54167E+15
Kr . 10977E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 4.75871E+OS
In 3. 12104E-07
Sn 1.08426E+OS
Sb 1.16227E+15
Te 6.45485E+06

I 2.08804E-03
xe 1.24081E+06
Cs 1.53908E+05
Ba 2.08115E+17'
La 1.05975E+06
Ce 5.34943E-02
Pr 1.73615E-02
Nd 7.12486E+03
Pm 2.97732E+04
Sm 1.88252E+15
Eu 4.93000E+07
Gd 2.58688E+05
Lu 0.00000+00
Xf 5.55732E-03
Ta 7.23088E+03
W 7.69706E+14

Re 7.82985E+05
Eg 6.55128E-02
Ti 3.27594E-0l
Pb 4.78079E+1S
Bi 6.72698E+02
Th -1.81687E-02

U 1.18888E+1S
Np 1.08052E+05
Pu 1.07903E+07

Production of H 0. appm/y.

Production of He , 0. appm/y.
ABR.F Reactor

AJ3RP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range

1 10- 100 KeV
2 ( 0.1 -> 0.2 MeV)
3 1 0.2 -> 0.4 HeV)
4 ( 0.4 -s 0.6 MeV)
S 1 0.6 -s 0.8 HeV)
6 C 0.8 - 1.0 MeV)
7 1 1.0 -. 1.22 HeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 HeV)

10 (1.66 -, 2.0 HeV)
11 C 2.0 -, 2.5 HeV)
12 C 2.5 -, 3.0 HeV)
13 C 3.0 -. 4.0 HeV)
14 C 4.0 - 5.0 HeV)
1S C 5.0 -. 6.5 MeV)

HeV/cm3*s
1.1125B-Ol
1.5456E-01
2.5959E-01
2 .2051E+OO
5.7829E-02
S.0449E+00
2 .7459E+00
1. 1132E+0l
5.8870E+01
3 .3645E+03
2.3621E+00
1.5626E+0l
8.6292E+0l
8.9586E+00
5.2611E-10

Photons/cm3*s
2.0227S+00
9.9714B-01
8.6528E-01
4.4103E+00
8.26138-02
S .6054E+00
2.4738E+00
8 .3699E+00
3.7981E+01
1.8385E+03
1.0498E+00
S.6823E+00
2.46558+01
1. 9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3es)
SCAL=-ORNIL 18-Group gamma Library from 10 Hey to 10 XeV

O.OOOOE+00 O.OOOOE+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00

1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.6054E+00 8.2613E-02
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4.4103E+00 4.3264E-01 4.3264E-01 9.9714E-01 1.0113E+00 1.0113E+00

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Nuclide N/em3 WATT/cn3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/ce3

Na 23 1.09071+19
Al 27 1.1068E+22
Si 28 5.59531+10

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17
K 39 1.26581+21
K 40 1.58801+17 2.9639E-13 1.7272E+04 1.82281-01 2.7250E+00 7.3649E-11 1.6926E-05 K 40

K 41 9.1347E+19
Ca 40 2.7445E+22
Ca 41 2.42411+11 2.7170E-17 1.2738E-04 9.6172E-06 S.170SE-02 1.3974E-12 1.4987E-08 Ca 41

Ca 42 1.83171+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 2.0535E+08 1.2525E-13 2.5402E-06 O.OOOOE+00 1.0126E+01 2.7367E-10 7.6710E-06 Ca 45

Ca 46 1.13241+18
Ca 48 5.29411+19
Sc 45 1.25913+16
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.27821+18
Ti 49 1.6719E+17
Ti SO 1.6008E+17

V 50 2.22211+14 5.7258E-24 3.8824E+01 1.5176E-11 3.27711-11 8.85711-22 1.6064E-16 V SO

V 51 8.86611+16
Cr SO 3.19211+15
Cr 52 6.15581+16
Cr 53 6.9793E+15
Cr 54 1.7375E+1S
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.72321+09 1.3060E-14 1.62621-06 9.8353E-03 1.3839E+01 3.7404E-10 4.56741-06 Fe SS

Fe 56 2.24122+21
Fe 57 5.17851+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.00271+16
Cu 65 8.9265E+1S
Zn 64 2.2091E+16
zn 66 1.26821+16
Zn 67 1.86371+1S
Zn 68 8.54562+15
Zn 70 2.7273E+14
Ga 69 6.1006E+1S

AJBRF Reactor

Nuclide N/em3 WAIr/cm3 JOUL/eem3 0(MeV/g-s) Eq/cm3 Ci/cem3 ALI/cm3

Ga 71 4.04853+1S
As 75 1.13341+16
Sr 79 1.79531+15
Br 81 1.74642+15
Rb 85 2.15072+16
Rb 87 8.29341+1S 4.79421-17 1.04691+02 0.00002+00 3.7977E-03 1.0264E-13 5.69372-09 Rb 87

Sr 84 1.3656E+1S
Sr 86 2.4044E+16.
Sr 87 1.70701+16
Sr 88 2.01381+17

Y 89 1.43251+16
Zr 90 2.95332+16
Zr 91 6.4405g+15
Zr 92 9.8444E+1S
Zr 94 9.97642+15
Zr 96 1.60721+1S
Nb 93 4.56951+15
Sbl21 6.64941+14
Sb123 4.97341+14
Bal3O 2.2060S+14
Ba132 2.1020S+14
Ba134 5.0301E+15
Bal35 1.37191+16
9al36 1.63452+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sd144 5.79812+13
Sd147 2.8219E+14 2.1518E-17 1.0377E+02 0.00002+00 5.8515E-OS 1.5815E-15 2.8684E-09 Sd147

Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.00002+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 98 of 400 4h

Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E.00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149
SmiSo 1.3893E+14
SmlS2 5.0338E+14
SmlS 4.2827E+14

W180 9.2365E.ll
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb207 1.0566E+1S
Pb208 2.50512E+15
U234 6.5388E+10 4.5488E-15 5.0884Z-02 3.6073E-06 S.S455E-03 1.5799E-13 2.86548-07 U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 u23s
U238 1.1803E+15 3.97062-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681S-13 2.55608-07 U238

338.6 (d) 4.43533-13 1.847787E+04 1.9215E-01 2.6757E+01 7.2318E-10 2.97422-05

AJBRF Reactor
A132RF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 td)

Energy distribution of decay gamsma-rays

Group Z range MeV/cm3-s Photons/cm3-s
1 C 10 -a 100 UeV) 2.3129E-02 4.20532-01
2 t 0.1 -, 0.2 MeV) 3.7397E-05 2.4127E-04
3 t 0.2 -, 0.4 MeV) 3.70002-06 1.23332-05
4 C 0.4 -a 0.6 MeV) 2.7868E-05 5.57372-05
S t 0.6 -a 0.8 MeV) 3.4103E-09 4.8719E-09
6 t 0.8 -a 1.0 MeV) 1.9953E-09 2.2170E-09
7 t 1.0 -a1.

2
2 MeV) 1.9023E-09 1.71382-09

8 (1.22 -a1.44 MeV) 1.6284E-09 1.22432-09
9 (1.44 ->1.66 MeV) 4.2594E-01 2.74802-01

10 (1.66 -, 2.0 MeV) 1.6532E-09 9.0340E-10
11 1 2.0 -a 2.5 MeV) 1.9975E-09 8.8778E-10
12 C 2.5 -a 3.0 NeV) 1.53192-09 5.5704E-10
13 t 3.0 -a 4.0 MeV) 1.7824E-09 5.09262-10
14 C 4.0 -, 5.0 MeV) 8.6382E-10 1.9196E-10
15 C 5.0 -. 6.5 MeV) 5.26112-10 9.14982-11

18-Group gamma source distribution CPhotons/cm39s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.09262B10 5.57042-10 i
8.8778E-10 9.0340E-10 2.74802-01 1.7138E-09 2.2170E-09 4.8719E-09
5.57372-05 6.1667E-06 6.1667E-06 2.4127E-04 2.10272-01 2.1027E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 Cd)

COMPOSITION

ELEMENr ATOMES/cm3

H 1.91086E+08
He 7.10270E+09
Na 1.09073E+19
1g 1.64720E+08
Al 1.10676E+22
Si 6.17436E+10

P 5.52673E+01
S 9.35628E+20

Cl 1.45410E+09
Ar 1.7$379E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18
V 8.88828E+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Za 4.54555E+16
Ga 1.01490E+16
Ge 8.25652E+06
As 1.13335E+16
Se 2.45751E+07
Br 3.54167E+15
Kr 1.11196E+07 _
Rb 2.98003E+16
Sr 2.43858S+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 4.90980E+05
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In O.OOOOOE+00
Sn 1.09670E+O5
Sb 1.16227E+15
Te 6.64648E+06

1 2.22242E-03
Xe 1.31981E+06
Cs 1.43471E.05
Ba 2.08115E+17
La 1.06000E+06
Ce 5.42617E-02
Pr 1.73686E-02
Nd 8.24771E+03
Pm 3.17123E+04
Sm 1.88252E115
Eu 4.96853E.07
Gd 2.88940ES05
Lu O.OOOOOE+00
Hf 5.55735E-03
Ta 7.78002E+03
W 7.69706E+14

Re 7.96118E+05
Hg 6.39998E-02
T1 3.29282E-0l
Pb 4.78079E+15
Bi 6.73086E+02
Th -1.70553E-02

U 1.18888E+15
Np 5.54030E-39
Pu 1.08988E+07

Totals- 4.41291E.22

AJBRF Reactor
AJSRF at the Omaha Veterans

AJBRF Soil (Side) FlUx
Affairs Hospital

Time D (Sv/h) Bq/g
zero 3.79SE-04 i.607E+02

338.6 (d) 4.804E-08 1.139E+01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.OOOOE+00(cm3) of NBS Concrete Sl

Time Becquerel Sv/h ALI
zero 2.2582+03 3.795E-04 1.7571

338.6 (d) 2.676E+01 4.804E-08 2.9741

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg 108/Kg Ci/Xg
zero 9.607E+08 4.268E-10 2.596E

338.6 (d) 1.139E+04 1.887E-13 3.077E

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/9 Sv/h W/g
zero 9.607E+02 3.79SS-04 4.268E

338.6 (d) 1.139E+01 4.804E-08 1.887E

Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
2.258E+03 6.102E-02 1.7571-04 1.003E-09 1.847787E+04
2.676E+01 7.232E-04 2.974E-05 4.435E-13 1.847787E+04

AJBRF Soil (Side) Flux

Watt
/-04 1.003E-09
C-OS 4.435E-13

AJBRF Soil (Side) Flux

Fg MeV/g*s
i-0S 1.518E+03
E-07 1.922E-01

AJBRF Soil (Side) Flux

Cl Index.
-10 2.768E+03
-13 4.245E-01

Step 1 i Activation of
Cold Pause of

Step 2 i Activation of
Cold Pause of

Step 3 i Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step S i Activation of
Cold Pause of

Step 6 a Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

2.276828+06(s) i.e.
2.92592Z+07 (s) i.e.

2.27682R+06(g), i.e.
2.92592E+07(s), i.e.

2.27682E+06(m), i.e.
2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.92592B+07(8), i.e.

2:27682E+06(s), i.e.
2.92592E+07(8), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92S92B+07(a), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

26.3S
338.6S

26.35
338.65

26.35
338.65

26.35
338.65

26.3S
338.65

26.35
338.65

26.35
338.65

26.35
338 .65

26.35
338.65

(d)
(d)

(d)
(d)

Cd)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

Elapsed Time.

26.35 (d)
365.00 Cd)

1.07 ty)
2.00 (Y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals t 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2
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Step 10 Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 , Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 , Activation of

2.27682E+06 (s)
2. 92592E+07 (s)

2.27682E+06(s),
2. 92592E+07 (s),

2.27682E+06 (s),
2.92592+07 (s),

2.27682E+06 (s),
2.92592E+07(s),

2.27682E+06(s),

i.e.
i.e.

i. e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35

(d)
(d)

(d)
(d)

(dj
(d)

(d)
(d)

(d)

9.07
9.99

10.06
10.99

11.06
11.99

12.06
12.99

13.06

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals * 2

Cooling Times (s)

2. 9259E+07

338.6 (d)

AJ3BRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 JOUIE/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04
Production of H 0. appm/y.
Production of He 0. appm/y-

Elapsed Time . 365.00 (d)
N/cm3 1ATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.0702E-13 1.B47787E+04

G(MeV/g*s) Bq/cm3
1.5171E+03 2.2307E+03

G(NeV/g*s) Bq/cm3
1.8460E-01 1.3944E+01

G(MeV/g*s) Bq/cm3
1.5171E+03 2.2411E+03

Step . 2

Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3

otals. 4.4129E+22 1.0026E-09
Production of H .
Production of He .

Elapsed Time * 2.00 (y)
N/cm3 WATT/cm3

otals. 4.41291t22 4.3024E-13

Ci/cm3 - ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.76871-10 2.4601E-OS

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04

Ci/cm3 ALI/cm3
4.8992E-10 2.6703E-05

J/ULE/cm3
1. 847787E+04
0. appm/y.
0. appm/y. I-.

JOULE/cm3 G (NeV/g s) Bq/cm3
1.847787E+04 1.8637E-01 1.8127E+01

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals- 4.4129E+22 1.0026E-09 1.8477871+04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.147787E+04
Production of H s 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41293+22 4.3884E-13 1.847787E+04

Step, 5

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H. 0. appu/y.
Production of He 0. appm/y.

Elapsed Time s 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4014E-13 1.847787E+04

G (NeV/g s )
1.5171E+03

Bq/cm3 Ci/cm3 ALI/cm3
2.2451E+03 6.0678E-08 1.7275E-04

G(MeV/g*s) Dq/cm3
1.8775E-01 2.0433E+01

G(MeV/g8q) Sq/cm3
1.5171E+03 2.24731+03

G(MeV/g*s) Bq/cm3
1.8882E-01 2.2017E+01

G(MeV/g-s) Bq/cm3
1.5172E+03 2.2489E+03

G(MeV/g*s) Bq/cm3
1.8965E-01 2.3204E+01

Ci/cm3 ALI/cm3
5.5225E-10 2.7616E-05

Ci/cm3 ALI/cm3
6.0738E-08 1.7362E-04

Ci/cm3 ALI/cm3
5.9504E-10 2.8170E-05

Ci/cm3 ALI/cm3
6.0780E-08 1.7416E-04

Ci/cm3 ALI/cm3
6.2714E-10 2.8569E-oS

Step . 6

Elapsed Time i 5.07 (y)
N/cm3 WATT/cm3 JOUTL1/cm3 GCMeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 .1.5172E+03 2.2500E+03
Production of H . 0. appm/y.

Ci/cm3 ABI/cm3
6.0812E-08 1.7455E-04
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Production of He: 0. appm/y.

Elapsed Time , 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E.22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E301

Step s 7

Elapsed Time . 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time I 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals, 4.41298+22 4.4171E-13 1.B47787E+04 1.9080E-01 2.48263+01

Step . 8

Elapsed Time 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.41293+22 1.0026E-09 1.847787E+04 1.51723+03 2.2516E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 7.99 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3

otals, 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.S3773+01

Step * 9

Elapsed Time 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gps) Bq/cm3

otals, 4.4129E+22 1.00263-09 1.8477878+04 1.5172E+03 2.2S223.03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129B+22 4.4263E-13 1.847787E304 1.9149E-01 2.5805E301

Step , 10

Elapsed Time * 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2526E303
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time I 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.91723-01 2.6138E+01

Step 11

Elapsed Time * 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00268-09 1.8477873,04 1.s5723,03 2.2s59s+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals, 4.4129E+22 4.4319E-13 1.847787E+04 1.91903-01 2.6397E+01

Step . 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*) Bq/cm3

otals, 4.41293+22 1.0026E-09 1.8477873+04 1.5172E303 2.25323+03
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.41293.22 4.4338E-13 1.847787E+04 1.92043-01 2.6600E+01

Step . 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalst 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E303 2.2534E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

Ci/cm3 ALI/cm3
6.5184E-10 2.8872E-05

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6.085SE-08

Ci/cm3
6.8586E-10

Ci/cm3
6. 0869E-08

Ci/cm3
6. 9742E-10

Ci/cm3
6.0881E-08

Ci/cm3
7.0643E-10

Ci/cm3
6.08893-08

Ci/cm3
7.1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7.18913-10

Ci/cm3
6.0902E-08

Ci/cm3

ALI/cm3
1.748SE-04

ALI/cm3
2.9106E-OS

ALI/cm3
1.7508E-04

ALI/cm3
2 .92873-05

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-05

ALI/cm3
1.7540E-04

ALI/cm3
2.9538E-05

ALI/cm3
1.75503-04

ALI/cm3
2.9623E-05

ALI/cm3
1.7559E-04

ALI/cm3
2.9690E-05

ALI/cm3
1.7565E-04

ALI/cm3
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otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.6757E+01 7.2318E-10 2.9742E-05

Step * 14
JBHRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time , 13.' 06 (y) Cooling Time 0.

WATT/cm3 JOULE/cm3 G(MeV/g9s)Nuclide N/cm3

Na 23 1.09073+19
Na 24. 4.3305E+05
Na 24ml 1.22403-01
Al 27 1.1068E+22
Al 28 3.66603.05
Si 28 6.0257E+10
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
5 35 1.0524E+07
S 36 1.8713E+17

Ar 37 6.5520E+07
K 39 1.2658E+21
K 40 1.5880E+17
K 41 9.1347E+19
K 42 1.3033E+07

Ca 40 2.7445E+22
Ca 41 2.61053+11
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6912E+08
Ca 46 1.1324E+18
Ca 47 2.5711E+05
Ca 48 5.2941E+19
Ca 49 2.2915E+04
Sc 45 1.2591E+16
Sc 47 1.8220E+05
Sc 49 1.5031E+05
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14
V 51 8.8661E+16
V 52 9.26583+01

Cr 50 3.19213+15
Cr 52 6.15583+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.7761E+04
Fe 54 1.4290E+20
Fe 55 2.19853+09
Fe 56 2.24122+21
Fe 57 5.17853+19
Fe 58 6.8395E+18
Fe 59 2.3192E+07

AJBRF Reactor

Nuclide N/cm3

Co 59 1.4406E+16
Co 60ml 6.2401E+02
Ni 58 2.95373+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zt 64 2.2091E+16
Zo 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.10241+05
Br 79 1.7953E+15
Br 80 4.3763E+02
Br 81 1.74643+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15
Sr 84 1.36563+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.0138B+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15

Bq/cm3 Ci/cm3 ALI/cm3

4.16913-12
3.2548E-13

9.14433-10

7.5482E-15

6.4391E-15

2.96393-13

5. 5665E-11

2.92613-17

5.3013E-13

1.0232E-13

1. 9634E-1

1.8972E-14
3.9817E-12

3.24443-07 9.7660E+00
9.48633-15 8.3994E-01

1.7739E-07 1.4337E+03

8.2323E-08 O.OOOO+00

2.8118E-08 2.0654E-03

1.7272E+04 1.8228E-01

.3.5775E-06 2.55763+01

1.37183-04 1.0357E-05

1.0751E-05 0.00003+00

5.7873E-08 2.0512E-01

1.4818E-08 4.09193+01

7.9117E-09 2.01791-02
1.97113-08 1.29201-02

5.5646E+00 1.5040E-10 2.38833-06
4.19973+00 1.1351E-10 7.5534E-13

1.8898E+03 5.1076E-08 9.2638E-06

9.6490E-01 2.6078E-11 7.42233-07

1.5004E+01 4.0551E-10 1.2608E-06

2.7250.E00 7.3649E-11 1.69263-05

2.02793+02 5.4807E-09 8.70333-05

5.5683E-02 1.5049E-12 1.61403-08

4.2856E+01 1.1583E-09 3.24673-05

4.5458E-01 1.2286E-11 7.2733E-07

3.0362E+01 8.20603-10 3.9482E-06

4.3691E-01 1.18083-11 2.36173-07
3.0362E301 8.20603-10 2.48873-06

3.2771E-11 8.85713-22 1.6064E-16

2.8585E-01 7.7256E-12 4.0035E-09

5.80573+00 1.56913-10 1.4514E-06

1.7656E+01 4.7720E-10 5.8272E-06

4.1816E+00 1.1302E-10 7.5208E-06

T/2

1.498E+01 (h) Na 24
2.020E-02 (a) Na 24ml

2.2413+00 (m) Al 28

8.750E+01 (d) S 35

3.5033+01 (d) Ar 37

1.280E+03(My) K 40

1.2373+01 (h) K 42

1.0301+05 (y) Ca 41

1.627E+02 (d) Ca 45

4.5383+00 (d) Ca 47

8.7193+00 Cm) Ca 49

3.346E+00 (d) Sc 47'
s.719E+01 Cm) Sc 49

1.489E+11 (My) V 50

3.745E+00 Cm) V 52

2.579E+00 (h) Mn 56

2.735E+00 (y) Fe 55

4.450E+01 (d) Fe 59

T/2

1.0475+01 (m) Co 60ml

5.7258E-24 3.8824E+01 1.5176E-11

1.1506E-13 3.7298E-11 1.7618E-01

2.3479E-12 3.1448E-08 4.20151+00

1.6662E-14 2.0747E-06 1.25483-02

8.75613-13 4.85643-06 2.1161E+00

WATT/cm3 JOULE/cm3 G(NeV/g-s)

7.0265E-15 6.3704E-12 2.02923-03

Sq/cm3 Ci/cm3 ALI/cm3

6.8829E-01 1.8602E-11 1.1706E-09

1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.29033-06 1.097E.00 (d) As 76

3.6862E-14 5.61603-11 9.4126E-03 2.8725E-01 7.7636E-12 8.89323-09 1.760E+01 (m) Br 80

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) lb 87
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Zr 94 9.9764E+15
Zr 96 1.6072E+1S
Nb 93 4.5695S+15
Sbl21 6.6494E.14
Sb123 4. 9734E+14
Bal30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301.E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.58152-1S 2.8684E-09 1.059E+05(My) Sml47

Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+OO 6.6667E-10 1.8018E-20 2.80113-14 6.971E+09(My) Sm148

Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11618-13 2.000E+O9(My) Sm149

SmilSo 1.38933+14
Sml52 5.0338E+14
SmlS3 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.668SE+00 4.50958-11 1.2359E-06 1.946E+00 (d) SmlS3

SmlS4 4.2827E+14
W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATS/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15

U234 6.5388E+10 4.5488E-1S 5.0884E-02 3.6073E-06 5.8455E-03 1.57998-13 2.8654E-07 2.457E+05 (y) U234

U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-OS 2.6715E-04 7.22028-15 1.2311E-08 7.037E+02(
M

y) U235

U238 1.1803E+1S 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238

U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.7035E-09 2.8540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.355E+00 (d) Np239

here are 114 Nluclides.

Totals. 4.4129E+22 1.0029E-09 1.847787E+04 1.51802+03 2.2577E+03 6.1019E-08 1.7570E-04

AJaLRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 13.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 2.05785E+08
He 7.64906E+09
Ha 1.09073E+19
Mg 1.76958E+08
Al 1.10676E+22
Si 6.64927E+10

P 5.71010E+05
S 9.35628E+20

Cl 1.49078E+09
Ar 2.s7736E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 8.87966E+06
As 1.13335E+16
Se 2.63551E+07
Br 3.54167E+15
Kr 1.19531E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+1S
1o 5.13724E+05
In 3.12104E-07
Sn 1.16862E+05
Sb 1.16227E+15
Te 6.96634E+06

I 2.259012E-03
Xe 1.34234E+06
Cs 1.72168E+05
Ba 2.08115E+17
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La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Ef
Ta

W
Re
Hg
Tl
Pb
Bi
Th

U
Np
Pu

1.141292+06
5.76682E-02
1.86976E-02
8.33757E+03
3.18709E+04
1.88252E.15
5.31169E507
2. 91329+05
0. 00OOE+O0
5.98481E-03
7.83643E+03
7.69706E+14
8.44262E+05
7.04356E-02
3.53027E-01
4.78079E+15
7.24474E.02

-1.E9202E-02
1.18888E+15
1.08052E+05
1.16285E+07

Production of R . 0. appm/y.

Production of He * 0. appm/y.
AJBRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Hrange
1 ( 10 -, 100 KeV)
2 C 0.1 -a 0.2 MeV)
3 C 0.2 -. 0.4 MeV)
4 C 0.4 -a 0.6 MeV)
S C 0.6 -, 0.8 MeV)
6 C 0.8 -a 1.0 MeV)
7 ( 1.0 ->1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -> 2.0 MeV)
11 C 2.0 -a 2.5 M4eV)
12 C 2.5 -a 3.0 MeV)
13 t 3.0 -a 4.0 MeV)
14 C 4.0 -a 5.0 MeV)
15 C 5.0 - 6.5 MeV)

MeV/cm3*s
1.1150E-01
1.5456E-01
2.5959E-01
2.2051E+00
5.7829B-02
S.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E+00
l.5626E+01
8.6292E+01
8.9586E+00
S.2611E-10

Photons/cm3*s
2.0273E+00
9.97141-01
8.6528E-01
4.4103E+00
8.2613E-02
S.6054E+00
2.4738E+00
8.36991+00
3.7981E+01
1.8385E+03
1.0498E+00
5.6B23E+00
2.46551+01
1.9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm39s)
SCALE-ORHL 18-Group gamma Library from 10 NeV to 10 KeV

0.0000E+00 0.00001+O0 9.1498E-11 1.99081+00 2.46551+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.6054E+00 8.2613E-02
4.4103E+00 4.3264E-01 4.3264E-01 9.9714E-01 1.0136E+00 1.0136E+00

AJERF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 td)

Nuclide

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
X 39
r 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti sO

V 50
V 51

Cr So
Cr 52
Cr 53
Cr S4

N/cm3 WATT/cm3 JOULE/cm3 GC04eV/g-9) Bq/cm3 Ci/cm3 ALI/cm3

1.0907E+19
1. 1068E+22
6.0257E+10
8.8903E+20
7.0172E+18
3.9390E+19
1.8713E+17
1.2658E+21
1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 K 40
9.1347E+19
2.7445E+22
2.61OSE+11 2.9260E-17 1.3718E-04 1.0357E-05 5.5682E-02 1.5049E-12 1.6140E-08 Ca 41
1.8317E+20
3.8219E+19
5.9056E+20
2.0535E+08 1.25251-13 2.5402E-06 0.0000E+00 1.0126E+01 2.7367E-10 7.6710E-06 Ca 45
1. 1324E+18
5.2941E+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1.6008E+17
2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50
8.8661E+16
3.1921E+1S
6.1558E+16
6.9793E+1S
1.7375E+15
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Mnf 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Cco 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
CU 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

3. 2198E.17
1.4290H.20
1.7381E.09
2.24121.21
5.17851+19
6.8395E+18
1.4406E+16
2.95371.16
1.1378E.16
4.9463E.14
1.S767E.15
4.0178E.14
2.0027E.16
8.92651.15
2.2091E.16
1. 26821+16
1. 86371+15
8.5456E+15
2.7273E.14
6.1006E.15

1.3173E-14 1.6402E-06 9.9203E-03 1.3959E.01 3.7727E-10 4.6069E-06 Fe 55

A.7BRF Reactor

Nuclide K/Cm3 WATr/cm3 JOULI/c113 G(MeV/g~s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88
Y 89

Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
5b121
SbI23
Ba,130
BaI32
5a134
Ba13S
18136
1a137
Ba138
511144
5jul47
SM14S
SM149
5M1150
51n152
Sm1154

14180
14182
14183
W184
N186

Fb204
'b2 06

Pb207
Vb208
U234
U235
U238

338.6

4.0485E.15
1.1334E.16
1.7953E+15
1.74648+15
2. 15071+16
8.29341.15
1. 36561.15
2.4044E.16
1.7070E+16
2.0138E+17
1. 4325E+16
2.9533E.16
6. 44051+15
9. 84441+15
9. 9764E+15
1.6072E.15
4.5695E.15
6.6494E.14
4.9734E+14
2.20601.14
2.10201.14
5.0301E+15
1.3719E.16
1.63451.16
2.33 75E.16
1.4921E+17
5.79811+13
2.8219E.14
2.1159E+14
2.6016E.14
1.3 8931+14
5.03381+14
4.2827E.14
9.23658.11
2.0397E.14
1.10148.14
2.35841.14
2.18831,14
6. 6931E+13
1.1522E,15
1. 05661+15
2.50511+15
6.53881.10
8.55991.12
1.18038+15

(d)

4.7942E-17 1.0469E,02 0.00001.00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.15181-17 1.03771.02 0.00001+00 5.8515E-05 1.58151-15 2.8684E-09 Sm147
2.1213E-22 6.7327E+01 0.00001+00 6.6667E-10 1.80181-20 2.8011E-14 511148
8.4219E-22 7.66881.01 0.00008+00 2.8571E-09 7.72192-20 1.1161E-13 511149

4.54881-15 5.08841-02 3.6073E-06 5.84551-03
2.00221-16 6.41548+00 1.9076E-05 2.67151-04
3.9706E-15 8.07698+02 3.09612-06 S.80211-03
4.43641-13 1.8477878+04 1.9224E-01 2.68811+01

1.57991-13 3.8654E-07
7.22028-15 1.2311E-08
1.56811-13 2.5560E-07.
7.26S11-10 2.97831-05

U234
P235
U238

AJBhRF Reactor
AJSR8P at the Omaha Veterans Affairs H9ospital

At Cooling Time . 338.65 (d)

Energy distribution of decay gamm-rays;

Group
1
2
3
4
S
6
7
8
9

10
11
22

13

E range
C 10 -a100 ReV)
C0.1 -a 0.2 14eV)
C0.2 -a0.4 M4eV)
C0.4 -a0.6 14eV)
C0.6 -a. 0.8 14eV)
C0.8 -a 2.0 14ev)
C1.0 ->1.22 14eV)

(1.22 -al.44 14eV)
(1.44 -al.66 14eV)
C1.66 -a2.0 14eV)
C2.0 -a 2.5 14eV)
C2.5 -a3.0 14eV)
C3.0 -a4.0 14eV)

146V/ce135
2.33301-02
3.73971-05
3.70008-06
2.78 688-05
3.41031-09
1.99531-09
1.90231-09
1.62 841-09
4.2594E-01
1.6532E-09
1. 99758-019
1.5319E-09
1.7824E-09

Photons/cm.3*s
4.24171-01
2.4127E-04
1.23331-05
5S.57371-05

4.8719E-09
2.21708-09
1.71381-09
1.2243E-09
2.74801R-01
9. 0340E-10
8.87781-10
5.5704Z-10

5.0926E-10
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14 ( 4.0 -, 5.0 MeV)
15 ( S.0 -. 6.5 MeV)

8.6382E-10 1.9196E-10
5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm,3es)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 XeV

O.OOOOE+00 O.OOOOE+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09
5.5737E-OS 6.1667E-06 6.1667E-06 2.4127E-04 2.1209E-01 2.12093-01

AJERF Reactor
AJORF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

COMPOSITION .

ELEMENT ATOMES/cm3

E 2.05785E+08
He 7.64906E+09
Na 1.09073E+19
Mg 1.77391E+08
Al 1.10676E+22
Si 6.64931E+10

P 5.52673E+01
S 9.35628E+20

Cl 1.S6602E+09
Ar 1.91861E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Hi 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 8.89164E+06
As 1.13335E+16
Se 2.64655E+07
Br 3.54167E+15
Kr 1.19750E+07
Rb 2.98003E.16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+1S
Mo 5.28837E+OS
In O.OOOOOE+00
Sn 1.18106E+05
Sb 1.16227E+15
Te 7.15798E+06

I 2.39339E-03
Xe .1.42133E+06
Cs 1.62530E+05
Ba 2.08115E+17
La 1.14154E+06
Ce 5.84356E-02
Pr 1.87046E-02
Nd 9.53522E+03
Pm 3.37353E+04
Sm 1.88252E+15
Eu 5.35022E+07
Gd 3.22325E+05
Lu O.OOOOOE+00
Hf 5.98483E-03
Ta 8.38558E+03

W 7.69706E+14
Re 8.57395E+OS
Hg 6.89227E-02
T1 3.54733E-01
Pb 4.78079E+15
Bi 7.24862E+02
Th -1.77211E-02

U 1.18888E+1S
Np 5.54030E-39
Pu 1.17370E+07

Totals. 4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

i

AJ8RF Soil (Side) Flux

Time
zero

338.6 (d)

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
3.7953-04 9.607E+02 2.2583+03 6.102E-02 1.757E-04 1.0033-09 1.847787E+04
4.806E-08 1.144E+01 2.688E+01 7.265E-04 2.978E-OS 4.436E-13 1.847787E+04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJMRF Soil (Side) Flux
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For a volume of l.O000E+00(cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI
zero 2.258E+03 3.795E-04 1.757E-04

338.6 (d) 2.688E+01 4.8068-08 2.978E-05

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg KW/Kg Ci/Kg
zero 9.6078+05 4.268E-10 2.5978-05

338.6 {d) 1.144E+04 1.888E-13 3.092E-07

AJBRF Reactor
AJSRF at the Omaha Veterans Affairs Hospital

Time Bq/p Sv/h W/g
zero 9.607E+02 3.795E-04 4.268E-10

338.6 (d) 1.144E801 4.8068-08 1.888E-13

Watt
1.003E-09
4.436E-13

AJBRF Soil (Side) Flux

MeV/g s
1.518E+03
1.922E-01

AJBRF Soil (Side) Flux

C1 Index
2.7688+03
4.247E-01

Step 1 * Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4, Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 t Activation of
Cold Pause of

Step 14 C Activation of
Cold Pause of

Step 15 Activation of

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.925929+07(m), i.e.

2.276828+06(s), i.e.
2.92592B+07(s), i.e.

2.276828+06(s), i.e.
2.925928+07(s), i.e.

2.27682E.06(s), i.e.
2.925928+07(a), i.e.

2.27682+066(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925922.07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(m), i.e.

2.276828+06(s), i.e.
2.925928+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276828+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 {d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 y)

6.07 (y)
6.99 Cy)

7.07 Cy)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

13.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)

Intervals, 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals , 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals 2

Intervals a 2

Intervals 2

Intervals, 2

26.35
338 .65

26.35
338.65

26.35
338.65

26.35

(d)
(d)

(d)
(d)

(d)
(d)

(d)

Cooling Times (a) s

2.9259E+07

338.6 (d)

AJBRF Reactor

Step 1 I

Elapsed Time * 26.35 (d)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalss 4.41298+22 1.0025E-09 1.8477878+04 1.51718+03 2.2307E+03
Production of N . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 365.00 (d)
N/cm3 WATr/cm3 JOULE/cm3 G(XeV/g-s) Bq/cm3

otals, 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/Cm3
3.7687E-10 2.46018-05
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Step. 2

Elapsed Time . 1.07 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/9-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01

Step . 3

Elapsed Time , 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.41293+22 1.0026E-09 1.847787E+04 1.5171E+03 2.24513+03
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gfs) Bq/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01

Step . 4

Elapsed Time , 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51713+03 2.2473E+03
Production of H . 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time , 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.20173+01

Step 5 5

Elapsed Time I 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals- 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Sq/cm3

otals, 4.41293+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01

Step. 6

Elapsed Time I 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2500E+03
Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 WATT/cm3 JOUtLE/cm3 G(MeV/g9s) Bq/cm3

otals, 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E+01

Step, 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H. 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time t 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.90803-01 2.4826E+01

Step. 8

Elapsed Time , 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H , 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 7.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01

Step . 9

Elapsed Time * 8.07 (y)
N/cm3 WATT/cm3 JOUL3E/c3 G(NeV/g*s) Bq/cd3

Cifcm3
6.0571E-08

Ci/cm3
4.8992E-10

Ci/cm3
6.0678E-08

Ci/cm3
5.5225E-10

Ci/cm3
6.0738E-08

Ci/cm3
5.9504E-10

Ci/cm3
6.0780E-08

Ci/cm3
6.2714E-10

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/cm3
6. 0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6.0855-08

Ci/cm3
6.8586E-10

ALI/cm3
1.7080E-04

ALI/cm3
2. 6703E-05

ALI/cm3
1.7275E-04

ALI/cm3
2.7616E-OS

ALI/cm3
1.7362E-04

ALI/cm3
2.8170E-OS

ALI/cm3
1.7416E-04

ALI/cm3
2.8569E-05

ALI/cm3
1.745SE-04

ALI/cm3
2.8872E-05

ALI/cm3
1. 7485E-04

ALI/cm3
2.9106E-OS

ALI/cm3
1.75083-04

ALI/cm3
2.9287E-OS

i

i
Ci/cm3 ALI/cm3
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otals* 4.4129E.22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y-
Production of He, 0. appm/y.

Elapsed Time x 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 GlNeV/gBs)

otalsl 4.4129E+22 4.4263E-13 1.847787E+04 1.91492-01

Step * 10

Elapsed Time * 9.07 Iy)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g*s)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g's)

otals, 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01

Step * 11

Elapsed Time . 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otalsa 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 10.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s)

otalsa 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01

Step , 12

Elapsed Time 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g's)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H i 0. appm/y.
Production of He . 0. appm/y-

Elapsed Time . 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E.22 4.43382-13 1.847787E+04 1.92042-01

Step . 13

Elapsed Time 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's)

otalsa 4.4129E+22 1.0026E-09 1.8477878+04 1.5172E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's)

otals. 4.4129E+22 4.43532-13 1.8477872+04 1.9215E-01

Step * 14

Elapsed Time a 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's)

otalsa 4.4129E+22 1.00263-09 1.847787E.04 1.5172E+03
Production of H a 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otalsa 4.4129E+22 4.4364E-13 1.8477872+04 1.92242-01

Step a 15
AJBRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital

Elapsed Time * 14.06 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

Ha 23 1.0907E+19
Na 24 4.33052+05 4.1691E-12 3.2444E-07 9.7660E+00
Ha 24ml 1.22402-01 3.2548E-13 9.4863E-1S 8.3994E-01
Al 27 1.10682+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03
Si 28 6.45612+10
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0524E+07 7.5482E-15 8.2323E-08 0.0000E+00
S 36 1.8713E+17

Ar 37 6.5520E+07 6.4391E-15 2.8118E-08 2.06542-03
2 39 1.2658E+21

2.2522E+03 6.0869E-08 1.7526E-04

Bq/cm3
2.5805E+01

Bq/cm3
2.2526E+03

Bq/cm3
2.6138E+01

Bq/cm3
2.2529E+03

Bq/cm3
2.6397E+01

Bq/cm3
2.2532E+03

Bq/cm3
2.6600E+01

Bq/cm3
2.2534E+03

Bq/cm3
2.6757E+01

Bq/cm3
2.2535E+03

Bq/cm3
2.6881E+01

Bq/cm3

S.5646E+00
4.1997E+00

1. 8898E+03

9.6490E-01

1.5004E+01

Ci/cm3
6.9742E-10

Ci/cm3
6.0881E-08

Ci/cm3
7.0643E-10

Ci/cm3
6.0889E-08

Ci/cm3
7.1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7.1891E-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

Ci/cm3
6. 0906E-08

Ci/cm3
7.26512-10

Ci/cm3

1.5040E-10
1.1351E-10

S.1076E-08

2.6078E-11

4.0551E-10

ALI/cm3
2.9428E-0s

ALI/cm3
1.7540E-04

ALI/cm3
2.9538E-05

ALI/cm3
1.7550E-04

ALI/cm3
2.9623E-05

ALI/cm3
1. 7559E-04

ALI/cm3
2.9690E-05

ALI/cm3
1.7565E-04

ALI/cm3
2.9742E-05

ALI/cm3
1.75702-04

ALI/cm3
2.9783E-05

ALI/cm3

2.3883E-06
7. 5534E-13

9.2638E-06

7.4223E-07

1.2608E-06

T/2

1.498E+01 (h) Na 24
2.020E-02 (s) Na 24ml

2.2412+00 (m) Al 28

8.750E+01 (d) S 35

3.503E+01 (d) Ar 37
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K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03(My) K 40
C 41 92.17E+494
I42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.0279E+02 5.48073-09 8.7033E-05 1.237E+01 (h) K 42

Ca 40 2.7445E+22_
Ca 41 2.7970E+11 3.13503-17 1.4698E-04 1.10973-05 5.9660E-02 1.6124E-12 1.7293E-08 1.030E+05 (y) Ca 41
Ca 42 1.83173+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.6912E+08 5.3013E-13 1.0751E-05 O.OOOOE+00 4.2856E+01 1.1583E-09 3.24673-05 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.57113+05 1.0232E-13 5.7873E-08 2.0512E-01 4.5458E-01 1.2286E-11 7.27333-07 4.538E+00 (d) Ca 47
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.48183-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49
Sc 45 1.2591E+16
Sc 47 1.8220E+05 1.8972E-14 7.9117E-09 2.01793-02 4.36913-01 1.1808E-11 2.36173-07 3.346E+00 (d) Sc 47
Sc 49 1.5031E+05 3.98173-12 1.9711E-08 1.2920E-02 3.0362E+01 8.20603-10 2.4887E-06 5.719E+01 (m) SC 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.88243+01 1.5176E-11 3.2771E-11 8.85713-22 1.6064E-16 1.489E+11(My) V 50
V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.76183-01 2.8585E-01 7.72563-12 4.0035E-09 3.7453+00 (m) V 52

Cr 50 3.1921E+15
Cr 52 6.15583+16
Cr 53 6.97933+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.1448E-08 4.20153+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56
Fe 54 1.42903+20
Fe 55 2.21313+09 1.6773E-14 2.0885E-06 1.26313-02 1.77743+01 4.80373-10 5.8659E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.31923+07 8.75613-13 4.8564E-06 2.11613+00 4.1816E+00 1.1302E-10 7.5208E-06 4.450E+01 (d) Fe 59

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/g*s) Bq/c3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60mi
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E316
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.92963-13 2.6379E-08 1.48693-01 8.06433-01 2.17963-11 1.2903E-06 1.0973+00 (d) As 76
Br 79 1.7953E+15
Br 80 4.3763E+02 3.68623-14 5.6160E-11 9.4126E-03 2.8725E-01 7.76363-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.74643+15
Rb 85 2.15073+16
Rb 87 8.29343+15 4.7942E-17 1.0469E+02 0.0000E+00 3.79773-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E314
Ba130 2.2060E314
Ba132 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Ba136 1.63453+16
Ba137 2.3375E+16
Ba138 1.4921E+17
S.144 5.7981E+13
Sm147 2.82193+14 2.1518E-17 1.03773+02 O.OOOOE+00 5.8515E-05 1.5815E-15 2.8684E-09 1.O59E+O5(My) Sm147
Sml48 2.11593+14 2.12133-22 6.7327E+01 0.0000E+00 6.66673-10 1.8018E-20 2.8011E-14 6.971E+O9(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.66883+01 0.0000E+00 2.85713-09 7.7219E-20 1.1161E-13 2.0000E+9(My) Sm149
SmlS0 1.3893E+14
S.152 5.0338E+14
Sm153 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.23593-06 1.946E+00 (d) Sml53
Sm154 4.2827E+14

W180 9.2365E+ll
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
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AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E*15
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.53882+10 4.5488E-15 5.0884E-02 3.60732-06 5.8455E-03 1.57993-13 2.8654E-07 2.457E+0s (y) U234
U235 8.5599E+12 2.0022E-16- 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02 My) U235
U238 1.1803E+15 3.9706E-15 8.0769E+02 3.09612-06 5.80212-03 1.56813-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.72272-14 5.5318E-11 8.08222-03 3.6829E-01 9.95393-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.08053+05 2.6246E-14 7.7035E-09 2.85402-02 3.6813E-01 9.9496E-12 2.9451E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals: 4.4129E+22 1.0029E-09 1.8477873+04 1.5180E+03 2.2578E+03 6.1023E-08 1.7574E-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 14.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 2.20484E+08
He 8.19542E+09
Na 1.09073E+19
Mg 1.896283+08
Al 1.10676E+22
Si 7.12422E+10

P 5.71010E+05
S 9.35628E+20

Cl 1.60269E+09
Ar 2.71215E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 9.51478E+06
As 1.13335E+16
Se 2.82455E+07
Br 3.54167E+15
Kr 1.28084E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 5.51581E+05
In 3.12104E-07
Sn 1.25298E+05
Sb 1.16227E+15
Te 7.47783E+06

I 2.42999E-03
Xe 1.44386E+06
Cs 1.91286E+05
Ba 2.08115E+17
La 1.22283E+06
Ce 6.184223-02
Pr 2.00336E-02
Nd 9.63079E+03
Pm 3.38883E+04
Sm 1.88252E+15
Eu 5.69338E+07
Gd 3.24768E+05
Lu 0.000000+00
Hf 6.412302-03
Ta 8.44198E+03

W 7.697062+14
Re 9.05538E+05
Hg 7.53585E-02
Tl 3.78479E-01
Pb 4.78079E+15
Bi 7.76250E+02
Th -1.95793E-02

U 1.10888E+15
Np 1.08052E+0S
Pu 1.24667E+07

Production of N , 0. appm/y.
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Production of He 0. appm/y.
AJBRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 ( 10 - 100 eV)
2 C 0.1 -> 0.2 MeV)
3 C 0.2 -> 0.4 MeV)
4 C 0.4 -> 0.6 MeV)
S C 0.6 -> 0.8 MeV)
6 C 0.8 - 1.0 MeV)
7 C 1.0 -+1.22 MeV)
8 (1.22 -+1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -, 2.0 MeV)
11 C 2.0 -> 2.5 MeV)
12 C 2.5 -> 3.0 MeV)
13 C 3.0 -> 4.0 NeV)
14 C 4.0 - 5.0 MeV)
15 C 5.0 -, 6.5 MeV)

NeV/cm3*s
1.1170E-01
1.5456E-01
2.5959E-01
2.2051E+00
s.7829E-02
5.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.56263+01
8.62923+01
8.95863+00
S .2611E-10

Photons/cm3*s
2.0308E+00
9.9714E-01
8.6528E-01
4.4103E+00
8.2613E-02
5.6054E+00
2.4738E+00
8.36993+00
3.79813+01
1.8385E+03
1. 0498E+00
5.6823E+00
2.4655E+01
1.9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 IeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.6054E+00 8.2613E-02
4.4103E+00 4.3264E-01 4.3264E-01 9.9714E-01 1.0154E+00 1.0154E+00

AJERF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Nuclide N/Cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 6.4561E+10

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17
7 39 1.2658E+21
H 40 1.5880E+17
K 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 2.7970E+11
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 2.0535E+08
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
Ti 46 2.549SE+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14
V 51 8.86613+16

Cr 50 3.19213+15
Cr 52 6.15583+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
ln 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.74973+09
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJBRF Reactor

WATr/cm3 JOULE/cm3 G(14eV/g-s) Bq/cm3 Ci/cm3 A1I/cm3

2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 K 40

3.1350E-17 1.4698E-04 1.1097E-05 5.9659E-02 1.6124E-12

1.2525E-13 2.5402E-06 0.0000E+00 1.0126E+01 2.7367E-10

1.7293E-08 Ca 41

7.6710E-06 Ca 45

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11. 8.85713-22 1.6064E-16 V 50

1.32603-14 1.6511E-06 9.9862E-03 1.4052E+01 3.7977E-10 4.6375E-06 Fe 55
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Nuclide N/cm3 WATT/c.3 JOULE/cm3 G (Mev/gs ) Bq/c1D3 Ci/cm3 ALI/cm3

Ga 71
As 75
Dr 79
Sr 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
6bl21
Sbl23
Bal30
Bal32
Bal34
Ba13 5
Ba136
Bal37
Bal38
Sml44
SmI47
sml48
Sm149
SmiSO
Sml152
Sm1S4

W18 0
W182
W183
W184
W18 6

Pb204
Pb206
Pb207
Pb208
V234
U23S
U238

338.6

4.0485E+15
1.1334E+16
1.7953E+15
1.7464E+15
2.1507E+16
8 .2934E+15
1.3656E+1S
2.4044E+16
1.7070E+16
2.0138E+17
1. 4325E+16
2.9533E+16
6.4405Z+15
9.8444E+15
9. 9764E+15
1.60721+15
4.5695E1.S
6. 6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1.3719E+16
1.6345E+16
2.3375E+16
1.4921E+17
5.7981E+13
2.8219E+14
2.llSSE+14
2.6016E+14
1.3893E+14
S. 0338E+14
4.2827E+14
9.236SE+11
2.0397E+14
1. 1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1.lS22E+15
1.0566E+15
2.SOSlE+15
6.S388E+10
8.5599E+12
1.18031+15

(d)

4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.0377E+02 O.OOOOE+00 S.8SlSE-OS 1.S81SE-15 2.8684E-09 Sm147
2.1213E-22 6.7327E+01 O.OOOOE+00 6.6667E-10 1.80181-20 2.8011E-14 Sm148
8.4219E-22 7.66881+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.11611-13 Sm149

4.54881-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 U234
2.0022E-16 6.4154E+00 1.9076E-OS 2.6715E-04 7.2202E-15 1.2311E-08 U23S
3.9706E-15 8.07691+02 3.0961E-06 5.80211-03 1.5681E-13 2.5560E-07 U238
4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-OS

AJERF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Energy distribution of decay gamma-rays

Group E range
1 ( 10 -- 100 KeV)
2 C 0.1 -, 0.2 MeV)
3 ( 0.2 - 0.4 MeV)
4 ( 0.4 -, 0.6 MeV)
S ( 0.6 -, 0.8 MeV)
* 0.8 -- 1.0 NeV)
7 C 1.0 ->1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -> 2.0 IteV)
11 ( 2.0 -. 2.5 MeV)
12 ( 2.5 -. 3.0 MeV)
13 C 3.0 -. 4.0 MeV)
14 ( 4.0 -S 5.0 MeV)
15 ( S.0 -. 6.5 MeV)

NeV/cm3*s
2.3485E-02
3.7397E-05
3.7000E-06
2.7868E-05
3.4103E-09
1.99531-09
1.9023E-09
1.62841-09
4.2594E-01
1.6532E-09
1.9975E-0O
1.S319E-09
1.7824E-09
8.63821E-10
5.2611E-10

Photons/cm3-s
4.2701E-01
2.4127E-04
1.2333Z-05
5.5737E-OS
4.8719E-09
2.2170E-09
1.71381-09
1.2243E-09
2.74801-01
9.0340E-10
8.8778E-10
5.5704E-10
5.0926E-10
1.9196E-10
9.1498E-11

18-Group gamma source distribution (Photons/cm3*5)
SCALR-ORNI 18-Group gamma Library from 10 MeV to 10 KeV

O.OOOOE+000 0.0000+00 9.1498E-11 1.9196Z-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.74801-01 1.7138E-09 2.21701-09 4.8719E-09
5.5737E-OS 6.16671-06 6.1667E-06 2.41271-04 2.1350E-01 2.1350E-01

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time x 338.6S (d)

COMPOSITION

ELEMENT ATOMES/cm3

H 2.20484E+08
He 8.19542E+09
Na 1.09073E+19
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Mg
Al

Si
P

S
Cl
Ar
K

Ca
Sc
Ti
V

Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Rb
Sr

y
Zr
Nb
Mo
In
Sn
Sb
Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta
W

Re
Hg
Ti
Pb
Bi
Th

U
Np
Pu

Totals:

1.90061E+08
1.10676E+22
7.12426E+10
5.52673E+01
9.35628E+20
1.67793E+09
2.05310E+08
1.35727E+21
2.83107E+22
1.25906E+16
3.09035E+18
8.88828E+16
7.34665E+16
3.21983E+17
2.44268E+21
1.44063E+16
4.33883E+16
2.89540E+16
4.54555E+16
1.01490E+26
9.52675E+06
1.13335E+16
2.83559E+07
3.54167E+15
1.28303E+07
2.98003E+16
2.43858E+17
1. 43253E+16
5.74016E+16
4.56952E+15
5.66699E+05
O. 0000 0E+00
1.26542E+05
1.16227E+1S
7.66947E+06
2.56436E-03
1.52285E+06
1.82396E+05
2.081152+17
1.22308E.06
6.26096E-02
2.00407E-02
1.09004E+04
3.56808E+04
1.88252E+15
5.73192E+07
3.56410E+05
0.00000E+00
6.41232E-03
8.99113E+03
7.697062+14
9.18 672E+05
7.38456E-02
3.80203E-01
4.78079E+1S
7.76638E+02

-1.82946E-02
1.18888E+1S
5.54030E-39
1.25752E+07
4.41291E+22

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

338.6 ld)

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WASS/cm3 JOULE/cm3
3.795E-04 9.608E+02 2.258E+03 6.102E-02 1.7572-04 1.003E-09 1.847787E+04
4.8082-08 1.148E+01 2.698E+01 7.291E-04 2.981E-05 4.437E-13 1.847787E+04

AJ8RF Reactor
AJ6RF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete S1

Time Becquerel 6v/h ALI Watt
zero 2.258E+03 3.795E-04 1.757E-04 1.003E-09

338.6 (d) 2.698E+01 4.808E-08 2.9812-05 4.437E-13

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg XW/Kg Ci/Hg NeV/g.s
zero 9.608E+05 4.268E-10 2.5972-05 1.5182+03

338.6 (d) 1.148E+04 1.888E-13 3.103E-07 1.9232-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g Cl Index
zero 9.6082+02 3.795E-04 4.268E-10 2.768E+03

338.6 (d) 1.1482+01 4.808E-08 1.888E-13 4.248E-01

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux
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Elapsed Time.

Step 1 * Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 A Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 i Activation of
Cold Pause of

Step 7 , Activation of
Cold Pause of

Step 8 s Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 . Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

2.276822.06(8), i.e.
2.92592E+07(a), i.e.

2.276821E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s)), i.e.
2.92592E+07(s), i.e.

2.27682E+06C(), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(a), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3 .00 (y)

3 .07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

Intervals 2

Intervals . 2

Intervals * 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2
Step 16 * Activation of 2.27682E+06(c), i.e. 26.35 (d) 15.06 (y)

Cooling Times (s) .

2. 9259E+07

338.6 (d)

AJ8RF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 JOULN/cm3

otals. 4.4129E.22 1.00251-09 1.847787E+04
Production of N 1 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 365.00 Cd)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04

G(MeV/g*8) Bq/cm3
1.5171E+03 2.2307E+03

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/Cm3 ALI/cm3
3.7687E-10 2.4601E-05

a(MeV/9Cs) Bq/cm3
1.8460E-01 1.3944E+01

Step . *2

Elapsed Time s 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time i 2.00 (y)
N/cm3 WATT/cm3 JOULIE/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04

G(MeV/g*8) Bq/cm3
1.5171Z+03 2.2411E+03

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04

G(MeV/grs) Bq/cm3 Ci/cm3
1.8637E-01 1.8127E+01 4.8992E-10

ALI/cm3
2 .6703E-05

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00261-09 1.8477871+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

G(MeV/g*s) Bq/cm3
1.5171E+03 2.2451E+03

Ci/cm3 ALI/cm3
6.0678E-08 1.7275E-04
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Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.3648E-13 1.847787E,04 1.8775E-01 2.0433E+01

Step . 4

Elapsed Time , 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/grs) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03
Production of H t O. appm/y.
Production of He , O. appm/y.

Ci/cm3 ALI/Cm3
5.5225E-10 2.7616E-05

Ci/cm3
6.0738E-08

Ci/cm3
5.9504E-10

ALI/cm3
1.7362E-04

ALI/cm3

2.8170E-05

Elapsed Time .
N/cm3

otals. 4.4129E+22

4.00 (y)
WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01

Step . 5

Elapsed Time
N/cm3

otals, 4.4129E+22
Production o:
Production o:

Elapsed Time
N/cm3

otals. 4.41293+22

Step* 6

Elapsed Time
N/cm3

otals. 4.4129E+22
Production ol
Production ol

Elapsed Time .
N/cm3

otals, 4.4129E+22

Step, 7

Elapsed Time
N/cm3

otals, 4.4129E+22
Production of
Production of

Elapsed Time .
N/cm3

otals, 4.4129E+22

Step. 8

Elapsed Time
N/cm3

otals. 4.4129E+22
Production of
Production of

Elapsed Time I
N/cm3

otals. 4.4129E+22

Step . 9

Elapsed Time
N/ce3

otals. 4.4129E+22
Production of
Production of

Elapsed Time .
N/cm3

otals. 4.4129E+22

Step , 10

If

4.07 (y)

WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3
1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03

iH. O. appm/y.
He S 0. appm/y.

5.00 (y)
WATT/cm3 JOULE/cW3 G(MeV/g*s) Bgqcm3

4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01

5.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g*s)

1.0026E-09 1.847787E+04 1.5172E+03
H H O. appm/y.

fHe , 0. appm/y.

6.00 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s)

4.4104E-13 1.847787E+04 1.9029E-01

6.07 (y)
WATr/cm3 JOILE/cm3 G(MeV/g-s)

1.0026E-09 1.847787E+04 1.5172E+03
H O. appm/y.

He O. appm/y.

6.99 (y)
WATT/cm3 JOUL3/cm3 G(MeV/g*s)

4.41713-13 1.847787E+04 1.9080E-01

7.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s)

1.0026E-09 1.847787E+04 1.51723+03
H H O. appm/y.

He O. appm/y.

7.99 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s)

4.4223E-13 1.847787E+04 1.91183-01

8.07 (y)
IlATT/cm3 JOULE/cm3 G(MeV/g-s)

1.0026E-09 1.847787E+04 1.5172E.03
H 0. appm/y.

He O 0. appm/y.

8.99 Cy)
WATT/cm3 JOULE/cm3 G(MeV/g-s)

4.4263E-13 1.8477873+04 1.9149E-01

Bq/cm3
2.2500E+03

Bq/cm3
2.4118E+01

Bq/cm3
2.2509E+03

Bq/cm3
2.4826E+01

Sq/cm3
2.2516E+03

Bq/cm3
2. 5377E+01

Bq/cm3
2.2522E+03

Sq/cm3
2.5805E+01

Cilcm3
6.0780E-08

Cilcm3
6.2714E-10

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

ALI/cm3
1.7416E-04

ALI/cm3
2.8569E-05

ALI/cm3
1.7455E-04

ALI/cm3
2.8872E-OS

ALI/cm3
1.7485E-04

ALI/cm3
2.9106E-OS

ALI/cm3
1.7508E-04

ALI/cm3
2.9287E-05

ALI/cm3
1.7526E-04

AEI/cm3
2 .9428E- OS

Elapsed Time , 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.41293+22 1.00263-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He , O. appm/y.

Sq/cm3 Ci/cm3
2.2526E+03 6.0881E-08

ALI/cm3
1.7540E-04

Elapsed Time . 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.429SE-13 1.847787E+04 1.9172E-01 2.6138E+01
Ci/cm3 ALI/cm3

7.0643E-10 2.9538E-05
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Step . 11

Elapsed Time 10.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787&+04 1.5172E+03 2.2529E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01

Step . 12

Elapsed Time , 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(meV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 11.99 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01

Ci/cm3 ALI/cm3
6.0889E-08 1.7550E-04

Ci/cm3 ALI/cm3
7.1344E-10 2.9623E-05

Ci/cm3 ALl/cm3
6.0896E-08 1.7559E-04

Ci/cm3 ALI/cm3
7.1891E-10 2.9690E-OS

Step . 13

Elapsed Time , 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas)

otals, 4.4129E+22 1.0026E-09 l.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 12.99 (y)
N/cm3 WATr/cmd JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-0O

Bq/cm3 Ci/cm3 ALI/cm3

2.2534E+03 6.0902E-08 1.7565E-04

Bq/cm3 Ci/cm3 ALI/cm3

2.6757E+01 7.2318S-10 2.9742E-05

Step . 14

Elapsed Time 13.06 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Eq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2535E+03
Production of H * 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time , 13.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 GC(MeV/g*s) Pq/cm3

otals. 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.6881E+01

Ci/cm3 ALI/cm3
6.0906E-08 1.7570E-04

Ci/cm3
7.2651E-10

ALI/cm3
2.9783E-05

Step 15

Elapsed Time , 14.06 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g8s)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03
Production of H. 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 14.99 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01

Step s 16
AJBIRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time s 15.06 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g8s)

Na 23 1.09071+19
Na 24 4.3305E+05 4.16913-12 3.24448-07 9.76603+00
Na 240.1 1.22403-01 3.25483-13 9.48633-15 8.39941-01
Al 27 1.10683+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03
Si 28 6.8865E+10
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0524E+07 7.54823-15 8.23233-08 0.00003+00
S 36 1.8713E+17

Ar 37 6.5520E+07 6.4391E-15 2.8118E-08 2.06543-03
1 39 1.26583+21
K 40 1.58803+17 2.9639E-13 1.7272E+04 1.8228E-01
K 41 9.1347E+19
K 42 1.3033E+07 5.5665E-11 3.57751-06 2.55763+01

Ca 40 2.7445E+22
Ca 41 2.9834E+11 3.3440E-17 1.5678E-04 1.18363-05
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20

Bq/cm3 Ci/cm3 ALI/cm3
2.2536E.03 6.09093-08 1.7574E-04

sg/cm3
2.69783,01

Bq/cm3

Ci/cm3 ALI/cM3
7.3913E-10 2.98143-05

Ci/cm3 AtI/cm3 T/2

5.5646E+00 1.5040E-10
4.1997E+00 1.13513-10

1.88988+03 5.10763-08

9.6490E-01 2.6078E-11

1.5004E+01 4.0551E-10

2.7250E+00 7.3649E-ll

2.0279E+02 5.4807E-09

6.3637E-02 1.71992-12

2.3883E-06 1.498E+01 (h) Na 24
7.5534E-13 2.0203-02 (s) Na 24ml

9.2638E-06 2.241E+00 (m) Al 28

7.42233-07 8.750E+01 (d) S 35

1.2608E-06 3.503E+01 (d) Ar 37

1.6926E-05 1.280E+03(My) I 40

8.7033E-05 1.237E+01 (h) K 42

1.8445E-08 1.030E+05 (y) Ca 41
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Ca 45 8.6912E+08 5.3013E-13 1.0751E-OS O.OOOOE+00 4.2856E+01 1.1583E-09 3.2467E-OS 1.627E+02 Cd) Ca 45
Ca 46 1.1324E+18
Ca 47 2.5711E+OS 1.0232E-13 5.7873E-08 2.0512E-01 4.5458E-01 1.2286E-11 7.2733E-07 4.538E+00 (d) Ca 47
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49
Sc 45 1.2591E+16
Sc 47 1.82202+05 1.8972E-14 7.91172-09 2.0179E-02 4.36913-01 1.1808E-11 2.3617E-07 3.346E+00 (d) Sc 47
Sc 49 1.50312+05 3.9817E-12 1.9711E-08 1.2920E-02 3.0362E+01 8.2060E-10 2.4887E-06 5.719E+01 Cm) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.27713-11 8.8571E-22 1.6064E-16 1.4892+11(My) V S0
V 51 8.86612+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

Cr S0 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.77612+04 2.34793-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.5792+00 (h) Mn 56
Pe 54 1.4290E+20
Pe SS 2.2245E+09 1.6859E-14 2.0992E-06 1.2696E-02 1.7865E+01 4.8283E-10 5.8959E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.31923.07 8.7561E-13 4.85643-06 2.1161E+00 4.18162+00 1.1302E-10 7.52082-06 4.450E+01 (d) Fe S9

A3ERF Reactor

Nuclide N/cm3 wATf/cm3 JOULE/cm3 G(MeV/g-u) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.24012+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml
Ni 58 2.95372+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.86372+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+1S
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76
Er 79 1.7953E+1S
Br 80 4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.87253-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.74643+1S
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.79422-17 1.04692+02 0.00002+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(Cy) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sb123 4.9734E+14
Bal30 2.2060E+14
Ba132 2.1020E+14
Ba134 5.0301E+13
Ba135 1.37192+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sml44 5.7981E+13
Sml47 2.8219E+214 2.1518E-17 1.03773+02 O.OOOOE+00 5.8515E-05 1.5815E-15 2.8684E-09 1.059E+OS(Ny) Sm147
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.80112-14 6.971E+09(My) Sm148
Smjl49 2.6016E+14 8.4219E-22 7.66882+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000E+09(My) Sm149
SmiSo 1.3893E+14
SmlS2 5.03382+14
Sm153 4.0468E+05 8.8556E-14 2.14792-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) SmlS3
Sml54 4.28272+14
visa. 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 MATT/cm3 JOU70E/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 AMI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+13
Pb207 1.0566E+15
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Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.S455E-03 1.5799E-13 2.8654E-07 2.457E+OS (y) U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-1S 1.2311E-08 7.037E+02(My) U235
U238 1.1803E+15 3.9706E-1S 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.7035E-09 2.8540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

,Totals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5180E+03 2.2579E+03 6.1025E-08 1.7578E-04
AJB3RF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 15.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 2.35183E+08
He 8.74178E+09
Na 1.09073E+19
Mg 2.02299E+08
Al 1.10676E+22
Si 7.59917E+10

P 5.71010E+05
S 9.35628E+20

Cl 1.71461E+09
Ar 2.84662E+08
K 1.3S727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.01499E+07
As 1.13335E+16
Se 3.01359E+07
Br 3.54167E+15
Kr 1.36638E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 5.89443E+05
In 3.12104E-07
Sn 1.33734E+05
Sb 1.16227E+15
Te 7.98932E+06

I 2.60096E-03
Xe 1.54538E+06
Ca 2.11209E+05
Ba 2.08115E+17
La 1.30436E+06
Ce 6.60162E-02
Pr 2.13696E-02
Nd 1.10014E+04
Pm 3.58282E+04
SD 1.88252E+15
Eu 6.07509E+07
Gd 3.58899E+05
Lu 0.00000E+00
Hf 6.83978E-03
Ta 9.04753E+03

N 7.69706E+14
Re 9.66815E+05
Hg 8.02814E-02
T1 4.03951E-01
Pb 4.78079E+15
Bi 8.28026E+02
Th -2.01461E-02

U. 1.18888E+15
Np 1.08052E+05
Pu 1.33049E+07

Production of H , 0. appm/y,

Production of He 0. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays
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Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

I range
( 10 -> 100 Kev)

0.1 -, 0.2 MeV)
(0.2 -, 0.4 Mey)
0.4 -> 0.6 MeV)

C 0.6 -. 0.8 MeV)
0.8 -> 1.0 Mey)
1.0 -,1.22 MeV)

(1.22 -. 1.44 HeV)
(1.44 -. 1.66 MeV)
(1.66 -. 2.0 MeV)
( 2.0 -. 2.5 HeV)
( 2.S -. 3.0 MeV)
( 3.0 -. 4.0 MeV)
C 4.0 -S 5.0 MeV)
C 5.0 -. 6.5 HeV)

MeV/cm35s
1.1185E-01
1.5456E-01
2.5959E-01
2 .2051E+00
5.7829E-02
5.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.95861+00
5.2611E-10

Photons/cm3-s
2.0336E+00
9.9714E-01
8.6528E-01
4.4103E+00
8.2613E-02
5.6054E+00
2.4738S+00
8.3699E+00
3.7981E+01
1.8385E+03
1.0498E+00
S.68231+00
2.4655E+01
1.9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCAL.-ORN0L 18-Group gamma Library from 10 MeV to 10 ReV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655.+01 5.6823E+00

1.0498E+00 1.8385E+03 4.6350E+01 2.4738E100 5.6054E+00 8.2613E-02

4.4103E+00 4.3264E-01 4.32641-01 9.9714E-01 1.0168E+00 1.0168E+00

AJSRP Reactor
A;IBRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

Nuclide N/cm3

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V so
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Nn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

1.0907E+19
1. 1068E+22
6.8865E+10
8.8903E+20
7.0172E+18
3.9390E+19
1.8713E+17
1. 2658E+21
1. 5880E+17
9.1347E+19
2.7445E+22
2.9834E+ll
1.8317E+20
3.8219E+19
5.9056E+20
2.0535E+08
1. 1324E+18
5.29411+19
1. 2591E+16
2.5495E+17
2.2992E117
2 .2782E+18
1. 6719E117
1. 6008E+17
2.2221E+14
8.8661E*16
3.1921E+15
6.1558E+16
6.9793E+15
1.7375E+15
3.2198E017
1. 4290E+20
1. 7586E+09
2.2412E+21
5.1785E+19
6. 8395E+18
1.4406E+16
2.9537E+16
1.137&E+16
4.9463E114
1.5767E+15
4.0178E114
2.0027E+16
8.9265E+15
2.2091E+16
1.2682E+16
1.8637E+15.
8.5456E+15
2.7273E+14
6.1006E+1S

WATA/cm3 JOULE/cm3 G(MeV/g9s) Bq/cr3,

2.96391-13 1.7272E+04 1.822iE-01 2.7250E+00

Ci/cm3 ALI/cm3

7.3649E-11 1.6926E-05 K 40

3.34401-17 1.5678E-04 1.1836E-05 6.3636E-02 1.7199E-12 1.8445E-08 Ca 41

1.2525E-13 2.5402E-06 0.0000E+00 1.0126E+01 2.7367E-10 7.6710E-06 Ca 45

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

1.3328E-14 1.6596E-06 1.0037E-02 1.4124E+01 3.8172E-10 4.6613E-06 Fe 55

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87

4.0485E+15
1. 1334E+16
1.7953E115
1.7464E+15
2.1507E+16
8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.69371-09 Rb 87
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Sr 84
Sr 86
Sr 87
Sr 8a

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Bal3O
Bal32
Bal34
Bal35
Bal36
Ba137
Bal38
Sm144
Sm147
Sml48
SmI49
Smiso
Sm1S2
S>1154

W180
W182
W183
W184
W186

Pb204
Pb206
Pb2 07
Pb208
U234
U235
U238

338.6

1. 3656E.15
2. 4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1.6072E+15
4 .5695E+1S
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1.3719E+16
1. 6345E+16
2.337SE+16
1.4921E+17
S. 7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1. 3893E+14
5.03381+14
4.2827g+14
9.2365E+11
2.0397E+14
1. 1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1.1522E+15
1.0566E+15
2.5051S+15
6.5388E+10
8.5599g+12
1.1803g+15

(d)

2.1518E-17 1.03778+02 0.0000E+00 5.8515E-05 1.58158-15 2.86848-09 Sm147

2.1213E-22 6.73273+01 O.0000E+00 6.6667E-10 1.80188-20 2.80118-14 8148

8.4219E-22 7.66888+01 0.00008+00 2.8571E-09 7.7219E-20 1.11618-13 Sm149

4.5488E-15 5.08848-02
2.0022E-16 6.4154E+00
3.9706E-15 8.0769E+02
4.4380E-13 1.847787E.04

3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07

1.9076E-05 2.6715E-04 7.2202E-15 1.2311g-08

3.0961E-06 5.8021E-03 1.56813-13 2.5560E-07

1.92368-01 2.7054E+01 7.3118E-10 2.9839E-05

U234
U235
U238

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time , 338.65 Cd)

Energy distribution of decay ganma-rays

Group
1
2
3
4

6
7
8
9

10
11
12
13
14
15

E range
C 10 -, 100 ReV)

0.1 -. 0.2 MeV)
C 0.2 -, 0.4 MeV)
C 0.4 -. 0.6 MeV)
C 0.6 -, 0.8 MeV)
C 0.8 -, 1.0 MeV)
C 1.0 ->1.22 MeV)
(1.22 ->1.44 MeV)
(1.44 ->1.66 MeV)
(1.66 -. 2.0 HeV)
C 2.0 -2. MeV)

2.9 -, 3.0 HeV)
C 3.0 -> 4.0 MeV)
l 4.0 -> 5.0 14eV)
C 5.0 -, 6.5 MeV)

HeV/cm3*s
2.3607E-02
3.73 97E-05
3.7000E-06
2.7868E-OS
3.41038-09
1.9953E-09
1.9023E-09
1.6284E-09
4.2594E-01
1.6532E-09
1. 9975E-09
1.5319E-09
1.7824E-09
8.63828-10
5.2611E-10

Photons/cm3*s
4.2921E-01
2.4127E-04
1.2333E-OS
S.5737E-05
4.8719E-09
2.2170E-09
1. 71388-09
1 .2243E-09
2.7480E-01
9. 0340E-10
8.8778E-10
5.5704E-10
S.0926E-10
1.91968-10
9.1498E-11

18-Group gamma source distribution CPhotonsfcm3*s)

SCALR-ORNL 18-Group gamma Library from 10 HeV to 10 KeV

0.00008+00 0.00008+00 9.14983-11 1.9196E-10 5.0926E-10 5.5704E-10

8.87788-10 9.03408-10 2.74808-01 1.71388-09 2.2170E-09 4.87193-09

5.57378-05 6.16678-06 6.16678-06 2.41273-04 2.14618-01 2.1461E-01

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time a 338.65 td)

COMPOSITION a

ELEMENT ATOMES/Cm3

8
Be
Na
Hg
Al
Si

p
S

Cl
Ar

K

2.35183E+08
8.74178E+09
1.09073E+19
2 .02732E+08
1.10676E+22
7.59921E+10
5.52673E+01
9.35628E+20
1.78985E+09
2.18727E+08
1.35727E+21
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Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
1Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E.16
zn 4.54555E+16
Ca 1.01490E+16
Ce 1.01619E+07
As 1.13335E+16
Se 3.02463E+07
Br 3.54167E+15
Xr 1.36857E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr S.74016E+16
Nb 4.56952E+15
Mo 6.04566E+oS
-In 0.00000E+00
Sn 1.34978E+05
Sb 1.16227E+15
Te 8.18096E+06

I 2.73534E-03
Xe 1.62438E+06
Cs 2.03019E+05
Ba 2.08115E+17
La 1.30462E+06
Ce 6.67836E-02
Pr 2.13767E-02
Nd 1.23402E+04
Fm 3.75515E+04
Sm 1.88252E+15
Eu 6.11365E+07
Gd 3.911002+05
Lu 0.00000EO,0

Hf 6.83981E-03
Ta 9.59667E+03

F 7.69706E+14
Re 9.79949E+05
Hg 7.87685E-02
T1 4.05694E-01
Pb 4.78079E+15
Bi 8.28414E+02
Th -1.87757E-02

U 1.18888E+15
Np S.5403O0-39
Pu 1.34133E+07

Totals, 4.412912+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

y

AJBRF Soil (Side) Flux

Time
zero

338.6 (d)

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALl/cm3 WATT/cm3 JOULE/cm3
3.795E-04 9.608E+02 2.258E+03 6.103E-02 1.758E-04 1.003E-09 1.847787E+04
4.809E-08 1.151E+01 2.705E.01 7.312E-04 2.984E-05 4.438E-13 1.847787E+04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI Watt
zero 2.258E+03 3.795E-04 1.758E-04 1.0032-09

338.6 (d) 2.705E+01 4.809E-08 2.984E-05 4.438E-13

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/K9 Kw./Kg Ci/Xg 4eV/g*o
zero 9.608E+05 4.268E-10 2.597E-05 1.518E+03

338.6 (d) 1.151E+04 1.889E-13 3.111E-07 1.924E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g C1 Index
zero 9.6083+02 3.795E-04 4.268E-10 2.768E+03

338.6 (d) 2.2512+01 4.809E-08 1.889E-13 4.249E-01

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 2 i Activation of 2.27682E+06(s), i.e.

Elapsed Time.

26.35 (d) 26.35 (d)
338.65 (d) - 365.00 (d)

Intervals , 2

Q
'

26.35 (d) 1.07 (y) Intervals , 2
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Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step 5 * Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 A Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 . Activation of
Cold Pause of

Step 1S . Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

2.92592E+07Cs), i.e.

2.27682E+06(s), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(5), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(m), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.3925929+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

338.65 (d) 2.00 (y)

26.35 (d) 2.07 (y)
338.65 (d) 3.00 (y)

26.35 (d) 3.07 (y)
338.65 (d) 4.00 (y)

26.35 (d) 4.07 (y)
338.65 Cd) 5.00 (y)

26.35 (d) 5.07 (y)
338.65 (d) 6.00 (y)

26.35 (d) 6.07 (y)
338.65 (d) 6.99 (y)

26.35 Cd) 7.07 (y)
338.65 (d) 7.99 Cy)

26.35 (d) 8.07 (y)
338.65 (d) 8.99 (y)

26.35 (d) 9.07 (y)
338.65 (d) 9.99 (y)

26.35 (d) 10.06 (y)
338.65 (d) 10.99 s y)

26.35 (d) 11.06 (y)
338.65 (d) 11.99 (y)

26.35 (d) 12.06 (y)
338.65 (d) 12.99 (y)

26.35 (d) 13.06 (y)
338.65 (d) 13.99 (y)

26.35 (d) 14.06 (y)
338.65 (d) 14.99 (y)

26.35 (d) 15.06 (y)
338.65 (d) 15.99 (y)

26.35 (d) 16.06 (y)

Intervals . 2

Intervals 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals 2

Intervals 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals a 2

Intervals * 2Step 17 . Activation of 2.276821+06(c), i.e.

Cooling Times (s) *

2.9259E+07

338.6 (d)

AJBRP Reactor

Step a 1

Elapsed Time . 26.35 (d)
N/cm3 WAT/cSm3 JOULE/cm3

otalsa 4.4129E+22 1.0025E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He a O. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 WASr/cm3 J0OUL3cm3

otals, 4.41293+22 4.07023-13 1.847787E+04

Step a 2

Elapsed Time a 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otales 4.4129E+22 1.00263-09 1.847787E+04
Production of B a 0. appm/y.
Production of Be i 0. appm/y.

Elapsed Time t 2.00 (y)
N/cm3 WATr/cm3 JOULE/cm3

otalst 4.41298+22 4.3024E-13 1.847787E+04

G(MeV/g-s) Bq/cm3
1.5171E+03 2.2307E+03

G(MeV/g*s) Bq/cmo3
1.8460E-01 1.3944E+01

G(MeV/g*s) Bq/cm3
1.5171E+03 2.2411E+03

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cw3 ALI/cm3
6.0571E-08 1.7080E-04

G(MeV/g*s) Dq/cm3 Ci/cm3 ALI/cm3
1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 - WATT/cm3 JOUL3/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H a 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time I 3.00 (y)
N/cm3 WATS/cm3 JOULE/cm3

otalsa 4.4129E+22 4.3648E-13 1.847787E+04

G(MeV/g*s) Bq/cm3
1.5171E+03 2.2451E+03

Ci/cm3 ALI/cm3
6.0678E-08 1.7275E-04

G(MeV/gws) Bq/cm3 Ci/cm3 ALI/cm3
1.8775E-01 2.0433E+01 5.5225E-10 2.7616E-05
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Step . 4 yElapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) 8q/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E.03 2.2473E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time i 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3

otals, 4.4129E+22 4.3884E-13 1.8477872+04 1.8882E-01 2.2017E+01

Step. 5

Elapsed Time * 4.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals* 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.2489E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATT/cm3 JOULR/cm3 G(MeV/g-s) Bq/cm3

otalst 4.41298+22 4.4014E-13 1.847787E+04 1.8965E-01 2.32042+01

Step . 6

Elapsed Time , 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/9gs) Dq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.2500E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9B) Sq/cm3

otals. 4.4129E+22 4.41042-13 1.847787E+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 WAIT/cm3 JOPA/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477872+04 1.51728+03 2.2509E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.4171E-13 1.8477872+04 1.9080E-01 2.4826E+01

Step . 8

Elapsed Time * 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gs) Sq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.2516E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01

Step . 9

Elapsed Time * 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g8s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.2522E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

otals, 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01

Step s 10

Elapsed Time * 9.07 (y)
N/cms3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 1.00262-09 1.8477872+04 1.5172E+03 2.2526E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 J0ULR/cm3 G (MeV/g s) Bq/cm3

otalss 4.4129E+22 4.42952-13 1.8477872+04 1.9172E-01 2.6138E+01

Step . 11

Elapsed. Time . 10.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gSs) Bq/cm3

Ci/cm3
6. 07382-08

Ci/cm3
5.9504E-10

Ci/cm3
6.0780E-08

Ci/cm3
6.2714E-10

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

Ci/cm3
6.0881E-08

Ci/cm3
7. 0643E-10

ALI/cm3
1. 73622-04

ALI/cm3
2.8170E-OS

ALI /cm3
1.7416E-04

ALI/cm3
2.8569E-OS

ALI/cm3
1.7455E-04

ALI/cm3

2.8872E-05

ALI/cm3
1.7485E-04

ALI/cm3
2.9106E-05

ALI/cm3
1.7508E-04

ALI/cm3
2.9287E-05

ALI/cm3
1.7526E-04

ALI/cm3

2.9428E-05

ALI/cm3
1.7540E-04

ALI/cm3
2.9538E-05 Q4~

Ci/cm3 ALI/cm3
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otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03 6.0889E-08 1.7550E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 10.99 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01 7.1344E-10 2.9623E-05

Step . 12

Elapsed Time I 11.06 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03 6.0896E-08 1.7559E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.433SE-13 1.847787K+04 1.9204E-01 2.6600E+01 7.1891E-10 2.9690E-0s

Step . 13

Elapsed Time . 12.06 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2S34E+03 6.0902K-08 1.7565E-04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.6757E+01 7.2318E-10 2.9742E-05

Step . 14

Elapsed Time 13.06 (y)
N/cm3 WATT/cm3 .JOULE/cm3 G(NeV/g-s) fBq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026K-09 1.847787E+04 1.5172E+03 2.2535E+03 6.0906E-08 1.7S70E-04
Production of H , 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time 13.99 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g~s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 4.4364E-13 1.P47787E+04 1.9224E-01 2.6881E+01 7.2651E-10 2.9783E-05

Step . 15

Elapsed Time s 14.06 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477878+04 1.5172E+03 2.2536E+03 6.0909E-08 1.7574E-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 14.99 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/9's) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4373E-13 1.847787E+04 1.9231K-01 2.6978E+01 7.2913E-10 2.9814E-OS

Step * 16

Elapsed Time * 15.06 (y)
N/cm3 NATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25373+03 6.0912E-08 1.7578E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 1 1S.99 (y)
O/cm3 NATT/cm3 JOULE/cm3 G(NeV/g1s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.7054E+01 7.3118E-10 2.9839E-05

Step, 17
AJBRF Reactor

aJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 16.06 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Ha 23 1.0907E+19
Ha 24 4.3305E+oS 4.1691E-12 3.2444E-07 9.7660E+00 5.5646E+00 1.5040E-10 2.38832-06 1.498E+01 (h) Na 24
Na 24ml 1.2240E-01 3.2548E-13 9.4863E-15 8.3994E-01 4.1997E+00 1.1351E-10 7.5S34E-13 2.020E-02 (a) Ka 24ml
Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03 1.8898E+03 5.1076E-08 9.2638E-06 2.241E+00 (m) Al 28
Si 28 7.3169K+10

S 32 8.89033+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0524E+07 7.5482E-15 8.2323E-08 0.0000E+00 9.6490E-01 2.6078E-11 7.4223E-07 8.750E+01 id) S 35
S 36 1.8713E+17

Ar 37 6.5520E+07 6.4391E-15 2.8118E-08 2.0654E-03 1.5004E+01 4.0551E-10 1.2608E-06 3.503E+01 (d) Ar 37
K 39 1.2658E+21
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K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03CMy) K 40
K 41 9.1347E+19
K 42 1.3033E+07 5.5665E-11 3.S77sE-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-OS 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 3.1699E+11 3.5530E-17 1.6657E-04 1.2576E-05 6.76141-02 1.8274E-12 1.9598E-08 1.030E+05 (y) Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.69121+08 5.3013E-13 1.0751E-05 O.OOOOE+00 4.2856E+01 1.15831-09 3.2467E-05 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.5711E+05 1.0232E-13 5.7873E-08 2.0512E-01 4.5458E-01 1.2286E-11 7.2733E-07 4.538E+00 (d) Ca 47
Ca 48 5.2941E+19
Ca 49 2.29152+04 1.9634E-11 1.4818E-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06 8.7192+00 (m) Ca 49
Sc 45 1.2591E+16
Sc 47 1.8220E+05 1.8972E-14 7.9117E-09 2.0179E-02 4.3691E-01 1.1808E-11 2.3617E-07 3.346E+00 (d) Sc 47
Sc 49 1.S0311+05 3.9817E-12 1.9711E-08 1.29201-02 3.0362B+01 8.20602-10 2.4887E-06 5.7191+01 (m) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti SO 1.6008E+17

V SO 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.85712-22 1.6064E-16 1.489E+11(My) V SO
V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 Cm) V 52

Cr SO 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.45142-06 2.579E+00 Ch) Mn 56
Fe 54 1.4290E+20
Fe 55 2.2333E+09 1.6925E-14 2.1075E-06 1.2746E-02 1.7935E+01 4.84742-10 5.9193E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.3192E+07 8.7561E-13 4.8564E-06 2.1161E+00 4.1816E+00 1.1302E-10 7.52082-06 4.4502+01 (d) Fe S9

AJBRF Reactor

Nuclide N/cm3 NATT/cm3 JOULE/cm3 GCMeV/g.s) Bq/cm3 Ci/cm3 ABI/cm3 T/2

Co 59 1.44061+16
Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.02921-03 6.8829E-01 1.8602E-11 1.17061-09 1.047E+01 Cm) Co 60ml
Ni 58 2.95373+16
Ni 60 1.13781+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.01781+14
Cu 63 2.0027E+16 i
Ca 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.10241+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.17962-11 1.2903E-06 1.0972+00 (d) As 76
Er 79 1.79531+15
Br 80 4.37631+02 3.6862E-14 5.61601-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 Cm) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+1S
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+lS
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
8a132 2.1020E+14
Ba134 5.0301E+1S
Ba135 1.3719E+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.03772+02 O.OOOOE+00 5.851SE-OS 1.5815E-1S 2.8684E-09 1.0S9E+OS(My) Sm147
Sml48 2.1159E+14 2.1213E-22 6.7327E+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.11611-13 2.000E+09CMy) Sm149
SmlSo 1.38931+14
SmlS2 5.0338E+14
SmlS3 4.04682+05 8.8556E-14 2.14792-08 4.3989E-02 1.66852+00 4.5095E-11 1.2359E-06 1.946E+00 (d) SmlS3
Sm1S4 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
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AJBRF Reactor

Nuclide N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522ElS
Pb207 1.0566E+1S
Pb208 2.5051E+1S
U234 6.5388E+10 4.5488K-iS 5.0884E-02 3.6073E-06 5.8455E-03 1.57991-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.0022K-16 6.4154Z+00 1.9076E-OS 2.6715E-04 7.2202K-15 1.2311E-08 7.037E+02(My) U235
U238 1.1803E+15 3.9706E-is 8.0769E+02 3.0961K-06 5.80211-03 1.56811-13 2.55601-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.080SE+05 2.6246E-14 7.7035E-09 2.85401-02 3.6813E-01 9.9496E-12 2.9451K-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals, 4.4129E+22 1.0029E-09 1.847787E+04 1.5180E+03 2.2580E+03 6.1027E-08 1.7580E-04
AJBRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 16.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 2.49882E+08
He 9.28814E+09
Na 1.09073E+19
Mg 2.14970E+08
Al 1.10676E+22
Si 8.07412E+10

P 5.71010E+05
S 9.35628E+20

Ci 1.82652E+09
Ar 2.98076E+08

1 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.07850E+07
As 1.13335E+16
Se 3.20263E+07
Br 3.54167E+15
Kr 1.45191E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+1S
Mo 6.27310E+05
In 3.12104E-07
Sn 1.42170E+05
Sb 1.16227E115
Te 8.50081E+06

I 2.77193E-03
Xe 1.64691E+06
Cs 2.318041+05
Ba 2.08115E+17
La 1.38590E+06
Ce 7.01902E-02
Pr 2.27057E-02
Nd 1.244651+04
Pm 3.76937E+04
Sm 1.88252E+15
Eu 6.45682E+07
Cd 3.93630E+05
Lu 0.00000E+00
Hf 7.26727E-03
Ta 9.65308E+03

W 7.69706E+14
Re 1.02809E+06
ig 8.52043E-02

T1 4.29443E-01
Pb 4.78079E+15
Bi 8.79802E+02
Th -2.06206E-02

U 1.188881+1S
Np 1.08052E+05
Pu 1.41430E+07

Production of H * 0. appm/y.
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Production of He 0. appm/y.
AJ8RF Reactor

AJHRP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

y

Group EHrange
1 C 10 -, 100 ReV)
2 C 0.1 -. 0.2 MeV)
3 C 0.2 -, 0.4 MeV)
4 C 0.4 -. 0.6 MeV)
S C 0.6 -> 0.8 NeV)
6 C 0.8 -a 1.0 MeV)
7 C 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -, 2.0 MeV)
11 ( 2.0 -a 2.5 KeV)
12 C 2.5 -> 3.0 MeV)
13 C 3.0 -. 4.0 MeV)
14 C 4.0 -5 5.0 ReV)
15 C 5.0 -a 6.5 MeV)

MeV/cm3 *s
1.1197E-01
1.5456E-01
2.5959E-01
2.2051E+00
5.7829E-02
S. 044 9E+ 00
2.74591+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3*s
2.03581+00
9.9714E-01
8.6528E-01
4.4103R+00
8.2613E-02
5.6054E+00
2.4738E+00
8.3699E+00
3.7981E+01
1. 8385E+03
1.0498E+00
5.6823E+00
2.46551+01
1.9908E+00
9.1498E-1l

18-Group gaimma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.60541+00 8.2613E-02
4.4103E+00 4.3264E-01 4.3264E-01 9.9714E-01 1.0179E+00 1.01791+00

AJSRF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

At Cooling Time 338.65 (d)

Nuclide N/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 7.3170E+10

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17
I 39 1.2658E+21
* 40 1.5880E+17
I 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 3.1699E+ll
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 S.9056E+20
Ca 45 2.0535E+08
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14
V 51 8.8661E+16

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Kn 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.76561+09
Fe 56 2.2412E+21
Fe 57 S.1785E+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Hi 61 4.9463E+14

Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJBRP Reactor

WATr/cm3 JOULE/cm3 0 CNev/9-9) Eq/cm3 Ci/cm3 ALI/cm3

2.96391-13 1.72721+04

3.55301-17 1.6657E-04

1.25251-13 2.5402E-06

5.7258E-24 3.8824E+01

1.8228E-01 2.7250E+00 7.3649E-11 1.6926S-05 1 40

1.2576E-05 6.76132-02 1.8274E-12 1.9598E-08 Ca 41

0.0000E+00 1.0126E+01 2.7367E-10 7.6710E-06 Ca 45

1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

1.3381E-14 1.6662E-06 1.0077E-02 1.4180E+01 3.8323E-10 4.6797E-06 Fe 55
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Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl2l
Sbl23
Ba13 0
Ba132
Bal34
Bal35
Ba3 6
Bal37
Bali 8
Sm144
Sml47
Sm14 8
Sml4 9
SmIS 0
SmlS2
Sm154

W180
W182
W183
W184
W186

Pb204
Pb206
Pb207
Pb208
U234
U235
U238

338.6

4.0485E+15
1.1334E+16
1. 7953E+15
1.7464E+1S
2.1507E+16
8.2934E+1S
1.3656E+15
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.440SE+15
9.8444E+1S
9.9764E+IS
1.6072E+15
4.5695E+15
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301Z+15
1.3719E+16
1.6345E+16
2.33755+16
1.4921E+17
S.7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1.38 93E+14
5. 0338E+14
4.2827E+14
9.2365E+11
2.0397E+14
1.1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1. 1522E+15
1. 0566E+1S
2.5051E+15
6.5388E+10
8.5599E+12
1.1803E+15

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.151SE-17 1.0377E+02
2.1213E-22 6.7327E+01
8.4219E-22 7.6688E+01

4.5488E-1S 5.0884E-02
2.0022E-16 6.41545+00
3.9706E-15 8.07695+02
4.4386E-13 1.847787E+04

0.0000E+00 5.8515E-05 1.5815E-1S 2.8684E-09 Sm147
0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148
0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 Sml49

3.6073E-06 5.8455E-03
1.9076E-05 2.6715E-04
3.09615-06 5.8021E-03
1.9240E-01 2.7114E+01

1.5799E-13 2.86542-07
7.2202E-15 1.23115-08
1.5681E-13 2.5560E-07
7.3280E-10 2.9859E-05

U234
U235
U238

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Energy distribution of decay gamMa-rays

Group E range
1 ( 10 -, 100 KeV)
2 ( 0.1 -, 0.2 MeV)
3 C 0.2 -> 0.4 MeV)
4 C 0.4 -> 0.6 MeV)
S C 0.6 -, 0.8 MeV)
6 C 0.8 -> 1.0 nev)
7 C 1.0 -s1.22 MeV)
8 (1,22 ->1.44 MeY)
9 (1.44 ->l.66 MeV)

10 (1.66 -a 2.0 HeV)
11 C 2.0 -a 2.5 HeV)
12 C 2.5 -a 3.0 MeV)
13 C 3.0 -a 4.0 MeV)
14 C 4.0 -a 5.0 HeV)
15 C 5.0 -a 6.5 MeV)

MeV/cm3*s
2.3701E-02
3.7397E-OS
3.7000E-06
2.7868E-05
3.4103E-09
1.9953B-09
1.90235-09
1.6284E-09
4.2594i-01
1. 6532B-09
1.9975E-09
1.5319E-09
1.78245-09
8 .63825-10
S.2611Z-10

Photons/cm3*s
4.3093E-01
2.4127E-04
1. 2333E-05
S.5737E-05
4.8719B-09
2.2170E-09
1.7138E-09
1 .22435-09
2.7480E-01
9.0340E-10
8.8778E-10
5.5704E-10
5.09265-10
1. 91965-10
9. 1498E-1l

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.00005+00 0.00005+00 9.14985-11 1.91965-10 5.09265-10 5.5704E-10
8.8778E-10 9.03405-10 2.74805-01 1.71385-09 2.2170E-09 4.8719E-09
S.5737E-OS 6.16675-06 6.1667E-06 2.41272-04 2.15475-01 2.15475-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

COMPOSITlON

ELEMENT ATOMES/cm3

H 2.49882E+08
He 9.28814E+09
Na 1.09073E+19
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Mg
Al
Si

P

S
C1
Ar
K

Ca
SC
Ti

V
Cr
Mn

Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Rb
Sr

y
Zr
Nb
Mo
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta

W

Re
Eg
TI
Pb
Si
Th

U
Np
Pu

Totals-

2.15403E.08
1.10676E+22
8.07416E+10
S .52673E+0l
9.35628E.20
1. 90177E+09
2.32110E+08
1.35727E+21
2. 83107E+22
1.25906E+16
3. 09035E.18
8.88828E+16
7.34665E+16
3.21983E+17
2.44268E+21
1.44063E+16
4.33883E+16
2.89540E+16
4.54555E.16
1. 01490E+16
1. 07970E+07
1.13335E+16
3.21367E+07
3.54167E+15
1.45410E+07
2.98003E+16
2.43858E+17
1.43253E+16
5.74016E+16
4.56952E+15
6.42437E+05
O.OOOOOE+00
1.43414E+05
1.16227E+15
8.69245E+06
2.90631E-03
1.72590E+06
2 .24351E+OS
2. 0811sE+17
1.38616E+06
7.09576E-02
2.27128E-02
1.38518E+04
3.93505E+04
1.88252E+1S
6 .49541E+07
4 .26316E+05
O .OOOOOE+.0
7.26730E-03
1.02022E+04
7.69706E+14
1.04123E+06
8.36914E-02
4.31205E-01
4.78079E+15
8 .80190E+02

-1.91646E-02
1.l8888E+lS
5.54030E-39
1.42515E+07
4 .41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (side) Flux

Time
zero

338.6 (d)

D(Sv/h) .Bq/g Bq/cm53 Ci/m3 ALI/cm3. WATr/cm3 JOULE/cm3
3.795E-04 9.609E+02 2.258E+03 6.103E-02 1.758E-04 1.003E-09 1.847787E+04
4.810S-08 1.154E+01 2.711E+01 7.32SE-04 2.986E-OS 4.439E-13 1.847787E+04

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of N8S Concrete S1

Time Becquerel Sv/h ALI Watt
zero 2.258E+03 3.795E-04 1.75SE-04 1.003E-09

338.6 (d) 2.711E+01 4.810E-08 2.986E-05 4.439E-13

AJBRP Reactor
AJ8RP at the Omaha Veterans Affairs Hospital

Time Sq/Kg KW/Kg Ci/Ig MeV/g-s
zero 9.609E+0S 4.26SE-10 2.597E-OS 1.S51E+03

338.6 (d) 1.154E+04 1.889E-13 3.118E-07 1.924Z-01

AJBRPF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/9 Sv/h Wf/g Cl Index
zero 9.609E+02 3.795E-04 4.268E-10 2.768E+03

338.6 (d) 1.1541+01 4.810E-08 1.889E-13 4.2501-01

AJBRF soil (Side) Flux

AJ8RF soil (Side) Flux

AJ8RP Soil (Side) Flux
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Elapsed Time.

Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 A activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592Z+07(s), i.e.

2.276821+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592R+07Cs), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07Cs), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682Z+06(s). i.e.
2.925929+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.6s (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
365.00 Cd)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 Cy)

6.07 (y)
6.99 Cy)

7.07 (y)
7.99 (y)

8 .07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 Cy)

13.06 (y)
13.99 Cy)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 'y)

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals 2

Intervals 2

Intervals * 2

Intervals 2

Step 18 * Activation of 2.27682E+06(s), i.e. 26.35 (d) 17.06 (y) Intervals . 2

Cooling Times (s)

2 .9259E+07

338.6 (d)

AJBRF Reactor

Step . 1

Elapsed Time i 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41293+22 1.0025E-09 1.847787E+04
Production of H i 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time , 365.00 (d)
N/cm3 WATT/cm3 ,JOULE/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04

G(MeV/g*s) Bq/cm3
1.51711+03 2.2307E+03

G(MeV/g-s) Sq/cm3
1.8460E-01 .1.3944E+01

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-OS

Step . 2

Elapsed Time s 1.07 (y)
N/cm3 WAST/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H s 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalsa 4.4129E+22 4.3024E-13 1.8477873+04

G(MeV/g-s) Bq/cm3 Ci/cm3
1.5171E.03 2.2411E+03 6.0571E-08

ALI/cm3
1.7080E-04

G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3
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Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2451E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time ,
N/cm3

otals. 4.4129E+22

Step * 4

Elapsed Time
N/cm3

otals* 4.4129E+22
Production o:
Production o:

Elapsed Time .
N/cm3

otals. 4.4129E+22

Step* S

Elapsed Time
N/cm3

otals, 4.4129E+22
Production o0
Production o0

Elapsed Time .
N/cm3

otals. 4.4129E+22

Step . 6

Elapsed Time
N/cm3

otals. 4.4129E+22
Production of
Production of

Elapsed Time I
N/cm3

otals. 4.4129E+22

Step . 7

Elapsed Time
N/cm3

otals* 4.4129E+22
Production of
Production of

Elapsed Time .
N/cm3

otals. 4.4129E+22

3.00 (y)
WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01

3.07 (y)
WA7T/cm3 JOULE/cm3 G(MSV/g-s)

1.0026E-09 1.847787E+04 1.5171E+03
f H . 0. appm/y.
E He . 0. appm/y.

4.00 (y)
WATT/cm3 JOULE/cm3 G(HeV/g-s)

4.3884E-13 1.847787E+04 1.8882E-01

4.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s)

1.0026E-09 1.847787E+04 1.5172E+03
H * 0. appe/y.

f He 0. appm/y.

5.00 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s)

4.4014E-13 1.847787E+04 1.89651-01

5.07 (y)
NA7T/cm3 JOULE/cm3 GC(MV/g*s)

1.0026E-09 1.847787E+04 1.5172E+03
EH 0. appm/y.

He * 0. appm/y.

6.00 (y)
WATT/cm3 JOULE/cm3 G(MeV/gls)

4.4104E-13 1.847787E+04 1.9029E-01

6.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g9s)

1.0026E-09 1.847787E+04 1.5172E+03
H * 0. appm/y.

H * 0. appm/y.

6.99 (y)
WATr/cm3 JOULE/cm3 G(MeV/g-s)

4.4171E-13 1.847787E+04 1.9080E-01

Bq/cm3
2.24731+03

Bq/cm3
2.2017E+01

Bq/cu3
2.2489E+03

Sq/cm3
2.3204E+01

Bq/cm3
2.2500E+03

Bq/cm3
2.4118E+01

Bq/cm3
2.2509E+03

Bq/cm3
2.4826E+01

Ci/cm3
6.0678E-08

Ci/cm3
5.5225E-10

Ci/cm3
6.0738E-08

Ci/cm3
5.9504E-10

Ci/cm3
6.0780E-08

Ci/cm3
6.27141-10

Ci/em3
6.0812E-08

Ci/cm3
6.51841-10

Ci/cm3
6.0836E-08

Ci/cm3
6.70981-10

ALI/cm3
1.7275E-04

ALI/cm3
2.7616E-05

ALI/cm3
1.7362E-04

ALI/cm3
2.8170E-05

ALI/ cm3
1.7416E-04

ALI/cm3
2.8569E-05

ALI/cm3
1.7455E-04

ALI/cm3
2.8872E-05

i
ALI/cm3

1.748SE-04

ALI/cm3
2.9106E-05

Step . 8

Elapsed Time * 7.07 (y)
N/cm3 WATT/eel JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 WATT/cm3 JOULE/em3 G (MeV/g-s) Bq/em3

otals, 4.41291+22 4.42233-13 1.847787E+04 1.9118E-01 2.5377E+01

Step. 9

Elapsed Time t 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2522E+03
Production of I . 0. appm/y-
Production of He t 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/em3 G(MeV/g9s) Sq/cm3

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01

Step * 10

Elapsed Time 9.07 (y)
N/cm3 WATT/cm3 J7OULE/cm3 G(MeV/g*s) Sq/em3

otals, 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2526E+03
Production of H . 0. appm/y.

Ci/cm3
6.0855E-08

Ci/em3
6.8586E-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

AL1/cm3
1.750BE-04

ALI/Cm3
2.9287E-05

AL1/CM3
1.7526E-04

ALI/em3
2.9428E-05

Ci/cm3 ALI/cm3
6.08811-08 1.7540E-04
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Production of He 0. appm/y.

Elapsed Time , 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01 7.0643E-10 2.953SE-05

Step, 11

Elapsed Time , 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03 6.0889E-08 1.7S50E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01 7.1344E-10 2.9623E-05

Step, 12

Elapsed Time 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2532E+03 6.08963-08 1.7559E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.66003+01 7.1891E-10 2.9690E-05

Step , 13

Elapsed Time , 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03 2.2534E+03 6.0902E-08 1.7565E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.43533-13 1.847787E+04 1.9215E-01 2.6757E+01 7.2318E-10 2.9742E-05

Step , 14

Elapsed Time * 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2535E+03 6.0906E-08 1.7570E-04
Production of H. 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time I 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4364E-13 1.847787E+04 1.92243-01 2.6881E+01 7.2651E-10 2.97833-05

Step , 15

Elapsed Time , 14.06 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E.22 1.0026E-09 1.847787B,04 1.5172E+03 2.2536E+03 6.09093-08 1.7574E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 14.99 (y)
N/cm3 w1ATr/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4373E-13 1.847787E+04 1.92313-01 2.6973E+01 7.2913E-10 2.98143-05

Step # 16

Elapsed Time * 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/9au) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2537E+03 6.0912E-08 1.7578E-04
Production of N t 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WATrT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 4.4380E-13 1.8477873+04 1.9236E-01 2.7054E+01 7.3118E-10 2.9839E-05

Step . 17

Elapsed Time * 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H. 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time I 16.99 (y)
_N/cm3 WATT/cm3 JOULE/cm G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
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otals: 4.4129B+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01 7.3280E-10 2.9859E-OS

Step * 18.
A.ThRp Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 3

Nuclide N/cm3

Na 23 1.0907E+19
Na 24 4.3305E+OS
Na 24d0 1.2240E-01
Al 27 1.1068E+22
Al 28 3.66602+05
6i 28 7.7473E+10

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+219
6 35 1.0524E+07
5 36 1.8713E+17

Ar 37 6.5520E+07
X 39 1.26582.21
X 40 1.5880E+17
X 41 9.13472+19
I 42 1.3033E+07

Ca 40 2.74482+22
Ca 41 3.35642+11
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.69122+08
Ca 46 1.1324E+18
Ca 47 2.5711E+OS
Ca 48 5.2941E+19
Ca 49 2.2915E+04
Sc 45 1.2591E+16
sc 47 1.82202+.S
Sc 49 1.5031E+oS
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V SO 2.2221E+14
V 51 8.86612+16

- V 52 9.26582+01
Cr 50 3.19212+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+1S
14n 55 3.2198E+17
Mn 56 7.7761E+04
Fe 54 1.4290E+20
Fe 55 2.2401E+09
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe S9 2.3192E+07

AJBRF Reactor

Nuclide N/cm3

Co 59 1.4406E+16
Co 60ml 6.2401E+02
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05
Br 79 1.7953E+1S
Br 80 4.3763E+02
Br 81 1.74642+15
Rb 85 2.15072+16
Rh 87 8.2934E+15
Sr 84 1.36562+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15

L7.06 (y) Cooling Time 0.

WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

4.16912-12
3.2548E-13

9.1443E-10

7.s482E-15

6.43912-15

2.9639E-13

S.56652-11

3 .7620E-17

5.3013E-13

1.0232E-13

1.9634E-11

1.8972E-14
3.9817E-12

3.2444E-07
9.4863E-15

1.7739E-07

8.2323E-08

2.8118E-08

1. 7272E+04

3.5775E-06

1.76372-04

1.0751Z-05

5.7873E-08

1.4818E-08

7.9117E-09
1.9711E-08

9.7660E+00
8.3994E-01

1.4337E+03

O.OOOOE+00

2. 06542-03

1.8228E-01

2.5576E+01

1.3316E-05

0.0000+00

2.05122-01

4.09192+01

2.0179E-02
1.2920E-02

5.56462+00
4.1997E+00

1.8898E+03

9.6490E-01

1.5004E+01

2.7250E+00

2.0279E+02

7.1591E-02

4.2856E+01

4.5458R-01

3. 0362E+01

4.36932-01
3.0362E201

1.5040E-10
1. 1351E-10

S.1076E-08

2.6078E-11

4.OSSE-10

7.36492-11

S.4807E-09

1.9349E-12

1.15832-09

1.2286E-11

8 .20602-10

1.1808E-11
8.2060E-10

2.3883E-06
7.55342-13

9.2638E-06

7.4223E-07

1.26082-06

1.6926E-OS

8.7033-0OS

2.0751E-08

3.24672-OS

7.2733E-07

3.9482E-06

2.3617E-07
2.4887E-06

1.498E+01 (h)
2.020E-02 (s)

2.241E+00 (m)

8.750E+01 (d)

3.503E+01 (d)

1.280E+03 (My)

1.237E+01 Ch)

1.030E+OS (y)

Na 24
Na 24md

Al 28

6 35

Ar 37

X 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

V 50

V 52

1. 627E+02

4.538E+00

8.719E+00

3.3462+00
5. 719E+01

(d)

(d)

(m)

(d)
(m)

5.7258E-24 3.8824E+01 1.51762-11 3.27712-11 8.85712-22 1.6064E-16 1.489E+11(My)

1.15062-13 3.7298E-1 1.7618E-01 2.85852-01 7.72562-12 4.0035E-09 3.745E+00 (m)

2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Hn 56

1.6977E-14 2.1140E-06 1.2785E-02 1.79902+01 4.8622E-10 5.93742-06 2.735E+00 (y) Fe 55

8.7561E-13 4.85642-06 2.11612+00

WATT/cm3 JO.UL/cm3 G(MeV/g*s)

7.0265E-1S 6.3704Z-12 2.0292£-03

4.1816E+00 1.13022-10 7.5208E-06 4.450E+01 (d) Fe S9

Bq/cm3 Ci/cm3 ALI/cm3 T/2

6.8829E-01 1.8602E-11 1.1706E-09 1.0472+01 (m) Co SOM6

1.9296E-13 2.63792-08

3.6862E-14 5.6160E-11

1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76

9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80

4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796+04CNy) Rh 87



Attachment G1: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 135 of 400

Zr 94 9.9764E.15
Zr 96 1.6072E.15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sb123 4.9734E+14
Bal30 2.2060E+14
Ba132 2.1020E+14
Ba134 5 .0301E+15
BaIl35 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Sal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 1.059E+05(My) Sm147
Sm148 2.1159E+14 2.1213E-22 6.73278+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.66882+01 0.0000.E00 2.8571E-09 7.72192-20 1.1161E-13 2.000E+09(My) Sm149
SmlS0 1.3893E.14
SmlS2 5.0338E+14
Sm153 4.04682+05 8.8556E-14 2.14792-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) SmlS3
Sm154 4.2827E+14

W180 9.2365E+11
S182 2.0397E+14
S183 1.1014E+14
S184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15.
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.4572+05 (y) U234
U235 8.55993+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 

7
.037E+02My) U235

U238 1.1803E+15 3.9706E-15 8.0769E+02 3.09613-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03CMy) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.7035E-09 2.8540E-02 3.6813E-01 9.94962-12 2.9451E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals: 4.4129E+22 1.0029E-09 1.847787E+04 1.5180E+03 2.2581E+03 6.1029E-08 1.7582E-04
AJBRF Reactor

AJ3RF at the Omaha Veterans Affairs Hospital

Elapsed Time . 17.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 2.64581E+08
He 9.83451E+09
Na 1.09073E+19
Mg 2.27641E+08
Al 1.10676E+22
Si 8.54907E+10

P 5.71010E+05
S 9.35628E+20

Cl 1.93844E+09
Ar 3.11457E+08

K 1.35727E+21
Ca 2.83107E+22
Sc- 1.259.06E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Hi 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ca 1.01490E+16
Ge 1.14201E+07
As 1.13335E+16
Se 3.39167E+07
Sr 3.54167E+15
Kr 1.53745E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+1S
Mo 6.65182E+05
In 3.12104E-07
Sn 1.50606E+05
Sb 1.16227E+15
Te 9.01230E+06

I 2.94290E-03
Xe 1.74843E+06
Cs 2.53265E+05
Ba 2.08115E+17



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 136 of 400

La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta
W

Re
Hg
Ti
Pb
Bi
Th
U

Np
Pu

1.46744E+06
7.43641E-02
2.40417E-02
1.39632E+04
3.94876E+04
1.88252E+15
6. 83858E+07
4.28880E+05
0.00005+00
7. 69476E-03
1. 02586E+04
7.69706E+14
1.08937E+06
9. 01272E-02
4.54955E-01
4.78079E+15
9.31578E+02

-2.10027E-02
1.18888E+15
1. 08052E+05
1.49812E+07

i

Production of H i 0. appm/y.

Production of He . 0. appm/y.
AJBRF Reactor

AJSRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3

.4
5
6
7
a
9

10
11
12
13
14
15

E_range
10 -, 100 XeV)

0.1 -2 0.2 MeV)
0.2 -. 0.4 MeV)
0.4 -, 0.6 MeV)
(0.6 - 0.8 HeV)
0.8 -, 1.0 HeV)

1 1.0 -"I.22 MeV)
(1.22 -1. 44 MeV)
(1.44 ->1.66 NeV)
(1.66 -a 2.0 "eV)
( 2.0 -, 2.5 MeV)

2.5 -, 3.0 HeV)
3.0 -, 4.0 MeV)

( 4.0 -s 5.0 :eV)
( 5.0 -. 6.5 5eV)

MeV/cm3*s
1.1206E-01
1.5456E-01
2 .5959E-01
2.2051E+00
S.7829E-02
5.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292i+01
8.9586E+00
5.2611E-10

Photons/cm3*s
2.0375E+00
9.9714E-01
8.6528E-01
4.4103E+00
8.2613E-02
S.60s4E+00
2.4738E+00
8.3699E+00
3 .7981E+01
1.8385E+03
1.0498E+00
5.6823E+00
2.4655E+01
1. 9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3^s)
SCALE-ORNL 18-Group gamsa Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+00 9.1498E-11 1.99081+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6350E+01 2.4738S+00 5.6054E+00 8.2613E-02
4.4103E+00 4.3264E-01 4.3264E-01 9.9714E-01 1.0187E+00 1.0187E+00

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

Nuclide M/cm3

Ha 23
Al 27
Si 28
S 32
S 33
S 34
S 36
K 39
X 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr so
Cr 52
Cr 53
Cr 54

1.0907E+19
1.1068E+22
7.7474E+10
8.8903E+20
7. 0172E+18
3.9390E+19
1.8713E+17
1. 2658E+21
1.5880E+17
9.1347E+19
2.7445E+22
3.3563E+11
1. 8317E+20
3.8219E+19
5. 9056E+20
2.0535E+08
1. 1324E+18
5.2941E+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1. 6719E+17
1. 6008E+17
2.22211+14
8.8661E+16
3.1921E+15
6.1558E+16
6. 9793E+15
1.7375E+15

WATS/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3

2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00

3.7620E-17 1.7637E-04 1.3316E-OS 7.15911-02

1.2525E-13 2.5402E-06 0.0000E+00 1.0126E+01

Ci/cm3 ALI/cm3

7.3649E-11 1.6926E-05 X 40

1.9349E-12 2.0751E-08 Ca 41

2.7367E-10 7.6710E-06 Ca 45

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50 i
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Mn S5
Fe 54
Fe 55
Fe 56
Pe 57
Fe 58
Co 59
Ni 58
xi 60
Ni 61
Xi 62
Hi 64
Cu 63
Cu 65
Zn 64
Zn 66
2n 67
Zn 68
Zn 70
Ga 69

3.2198E+17
1. 4290ES20
1.7710E+09
2. 2412Et21
S. 1785E*19
6.83955. 18
1. 4406E+16
2.9537E+16
1.1378E5.6
4.9463E514
1.5767E+15
4.0178E+14
2. 0027E116
8. 9265E+15
2.2091E+16
1.2682E+16
1.8637E+15
B.5456E+15
2.7273E+14
6.10061+15

1.34221-14 1.6713E-06 1.010BE-02 1.4223E+01 3.8440E-10 4.6940E-06 Fe SS

AJBRP Reactor

Nuclide W/cui3 WATT/cm3 JOULE/cm3 G(MeV/q*s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Dr 79
Br 81
Rb 8S
Rb 87
Sr 84
Sr 86
Sr 87
Sr a8

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl2l
SbI23
Bal30
Ba132
Bal34
Bal35
8B136
Bal37
Bal38
SM144
Sm147
Sm148
SM1149
Smiso
SmlS2
SD1354

w180
w182
w183
W184
w186

Pb2 04
Pb206
Pb2 07
Pb208
U1234
U235
U238

338.6

4.0485E+15
1.1334E+16
1.7953E+15
1.7464E+15
2.15075+16
8.2934E+15
1.3656E+15
2.4044E+16
1.7070E+16
2.01181E17
1.4325E+16
2.95335+16
6.4405E+15
9. 8444E+1S
9.9764E+15
1.60725+15
4.5695E+1S
6.6494E+14
4. 9734E+14
2.2060E+14
2.1020E+14
5.03015+15
1. 3719E+16
1. 6345E+16
2.3375E+16
1.4921E+17
5.79815+13
2.82195+14
2.1159E+14
2.6016E+14
1.1893E+14
S. 0338E+14
4. 2827E+14
9.2365E+11
2.0397E+14
1.1014E114
2.3584E+14
2.1883E+14
6.6931E+13
1. 1522E+15
1. 0566E+15
2.SO51E+15
6. 53885+10
8.SS995+12
1.1803E+15
(d)

4.7942E-17 1.04695+02 0.0000.E00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.03775+02 0.0000E+00 5.8515E-05 1.5815E-19 2.8684E-09 Sm147

2.1213E-22 6.73275+01 0.0000+E00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148

8.4219E-22 7.66885+01 0.0000+E00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149

4.5488E-1S 5.08845-02 3.6073E-06 S.8455E-03 1.5799E-13 2.8654E-07 U234

2.0022E-16 6.41545+00 1.9076E-OS 2.6715E-04 7.22025-15 1.23115-08 U235

3.9706E-1S 8.0769R+02 3.0961E-06 5.8021E-03 1.56815-13 2.5560E-07 U238

4.43905-13 1.8477875+04 1.92435-01 2.71615+01 7.3408E-10 2.9874E-05

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Energy distribution of decay gamea-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13

E range
( 10 -, 100 UeV)

0.1 -u 0.2 NeV)
0.2 -, 0.4 MeV)
0.4 -. 0.6 NeV)
0.6 -3. 0.8 MeV)
0.8 o 1.0 51eV)

C 1.0 -u1.22 MeV)
(1.22 ->1.44 MeV)
(1.44 -. 1.66 MeV)
(1.66 -. 2.0 MeV)
( 2.0 -u 2.5 MeV)

2.5 -. 3.0 MeV)
3.0 -. 4.0 MeV)

KeV/cm35s
2.3775E-02
3.7397E-05
3.7000E-06
2.7868E-05
3.4103E-09
1.99531-09
1. 9023E-09
1.6284E-09
4.25945-01
1.6532E-09
1.9975R-09
1.5319R-09
1.7824E-09

Photons/cm3*s
4.3227E-01
2.4127E-04
1.2333E-05
5.5737E-05
4.S719E-09
2.2170E-09
1.7138E-09
1.2243E-09
2.74801-01
9.0340E-10
8.8778E-10
5.5704E-10
5.0926E-10
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14 ( 4.0 -, 5.0 MeV) 8.6382E-10 1.9196E-10

15 ( 5.0 -, 6.5 MeV) 5.2611E-10 9.1498E-1l

18-Group gamma source distribution (Photons/cm3-s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 ReV

0.0000E+00 0.00003+00 9.1498E-11 1.91963-10 5.0926E-lO 5.5704E-10

8.8778E-10 9.0340K-10 2.74803-01 1.7138E-09 2.2170E-09 4.8719E-09

5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 2.1614E-01 2.16143-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 2.64581E+08
He 9.83451E+09
Na 1.09073E+19
Mg 2.28074E+08
Al 1.10676E+22
Si 8.54911E+10
P 5.52673E+01
S 9.35628E+20

C1 2.01368E+09
Ar 2.45461E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18
V 8.88828E+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
lwi 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.14321E+07
As 1.13335E+16
Se 3.40271E+07
Br 3.54167E+15
Kr 1.53964E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Wb 4.569523+15
Mo 6.80313E+05
In 0.00000E+00
Sn 1.51850E+05
Sb 1.16227E+15
Te 9.20394E+06

I 3.07728E-03
Xe 1.82742E+06
Cs 2.463463+05
Ba 2.08115E+17
La 1.46770E+06
Ce 7.51315E-02
Pr 2.40488E-02
Nd 1.54325E+04
Pm 4.10805E+04
Sm 1.88252E+15
Eu 6.87721E+07
Gd 4.61987E+05
Lu 0.00000E+00
Ef 7.69479E-03
Ta 1.08078E+04
W 7.69706E+14

Re 1.10250E+06
Hg 8.86144E-02
T1 4.56736E-01
Pb 4.78079E+15
Bi 9.31966E+02
Th -1.94611E-02

U 1.18888E+15
Np 5.540303-39
Pu 1.50896E+07

Totals* 4.41291E+22

AJBRF Reactor AJBRF Soil (Side) Flux

AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) BS/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm,3

zero 3.795E-04 9.609E+02 2.2583+03 6.103E-02 1.758E-04 1.003E-09 1.847787E+04

338.6 (d) 4.8113-08 1.156E+01 2.716E+01 7.341E-04 2.987E-05 4.439E-13 1.8477873+04

AJ8RP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux
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For a volume of l.OOOOE+OO1cm3) of NBS Concrete SI,

Time Becquerel Sv/h ALI Watt
zero 2.258E+03 3.795E-04 1.758E-04 1.003E-09

338.6 (d) 2.716E+01 4.811E-08 2.987E-05 4.439E-13

AJBRF Reactor
AJERF at the Omaha Veterans Affairs Hospital

Time Bq/Xg KW/Kg
zero 9.609E+05 4.268E-10

338.6 (d) 1.156E+04 1.889E-13

AJORP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h
zero 9.6091+02 3.795E-04

338.6 (d) 1.156Z+01 4.811E-08

AJBRF Soil (Side) Flux

Ci/Kg
2.597E-05
3 .124E- 07

MeV/g s
1.518E+03
1.924E-01

AJBRF Soil (Side) Flux

W/g Cl Index
4.268E-10 2.768E+03
1.889E-13 4.251E-01

Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step S Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 s Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 s Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 . Activation of
Cold Pause of

Step 18 . Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.925929+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(u), i.e.

2.276B2E+06(s), i.e.
2.92592E+07Is), i.e.

2.27682E+06(a), i.e.
2.925921+07(a), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+061(s), i.e.
2.92592E+07C(s), i.e.

2.27682E+06(s). i.e.
2.92592E+07 (s) i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06((s), i.e.
2.925923+07C(), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92892E+07()), i.e.

2.27682E+06 (8), i.e.
2.92592E+07(g), i.e.

2.27682E+06(s), i.e.
2.92592E+07(i), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(x), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(g), i.e.

26.35 Id)
338.65 Id)

26.35 Id)
338.65 Id)

26.35 Cd)
338.65 Id)

26.35 (d)
338.65 Id)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Id)

26.35 Cd)
338.65 Id)

26.35 Id)
338.65 Id)

26.35 Cd)
338.65 Id)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)
335.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 Cy)
8.99 (y)

9.07 (y)
9.99 Cy)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

Intervals, 2

Intervals . 2

Intervals 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals i 2

Intervals . 2

Intervals i 2

Intervals * 2

Intervals * 2

Intervals * 2

Step 19 * Activation of 2.27682E+06(s), i.e. 26.35 Cd) 18.06 Cy) Intervals . 2

Cooling Times (s) o

2.9259E+07

338.6 (d)

AJBRF Reactor

Step * 1
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Elapsed Time 26.35 id)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03 6.02901-08 1.6428E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 365.00 Cd)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01

Step . 2

Elapsed Time s 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51711+03 2.2411E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 2.00 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-OS

Ci/cm3
6.0571E-08

Ci/cm3
4.8992E-10

ALI/ce3
1.7080E-04

ALI/cM3
2.67031-05

Step . 3

Elapsed Time t 2.07 Cy)
N/cm3 WATT/cm3 JOUIE/cm3 G(MeV/g9s) Sq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51711+03 2.2451E+03
Production of H i 0. appm/y.
Production of He . 0. appmt/y.

Elapsed Time * 3.00 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g*e) Bq/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01

Step . 4

Elapsed Time 3.07 Cy)
N/cm3 WATr/cm3 JOULE/cm3 G(HeV/gSs) Sq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 4.00 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01

Step . S

Elapsed Time * 4.07 Cy)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g5s) Sq/cmL3

otals, 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.2489E+03
Production of H * 0. appc/y.
Production of He * 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals- 4.4129E+22 4.4'014E-13 1.847787E+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time * 5.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2500E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g9s) Bq/cm3

otals, 4.4129E+22 4.41041-13 1.847787E+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time * 6.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*e) Bq/cm3

otals, 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H . 0. appm/y-
Production of He . 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 11ATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals, 4.4129E+22 4.41711-13 1.847787E+04 1.9080E-01 2.4826E+01

Step * 8

Elapsed Time * 7.07 Cy)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03

Ci/cm3
6.0678E-08

Ci/cm3
S. 5225E-10

Ci/cm3
6.0738E-08

Ci/cm3
5.9504E-10

Ci/cm3
6. 0780E-08

Ci/cm3
6.2714E-10

Ci/cm3
6.08121-08

Ci/cm3
6.5184E-10

ALI/cm3
1.7275E-04

ALI /cm3
2.7616E-05

ALI/cm3
1.7362E-04

ALI/ cm3

2.8170E-OS

ALI/cm3
1.7416E-04

ALI/cm3

2.8569E-05

ALI /cm3
1.7455E-04

ALI /cm3
2.8872E-OS

y

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

ALI/cm3
1.7485E-04

ABI/cm3
2.9106E-05

0ALI/cm3
1.7508E-04
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Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gts) Bq/cm3 Ci/cm3 ALI/Cm3

otals, 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01 6.8586E-10 2.9287E-05

Step . 9

Elapsed Time , 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2522E+03 6.0869E-08 1.7526E-04
Production of H 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01 6.9742E-10 2.9428E-OS

Step * 10

Elapsed Time , 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2526E+03 6.0881E-08 1.7540E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4295E-13 1.8477878+04 1.9172E-01 2.6138E+01 7.0643E-10 2.9538E-05

Step . 11

Elapsed Time s 10.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E.22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03 6.0889E-08 1.7550E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4319S-13 1.847787E+04 1.9190E-01 2.6397E+01 7.1344E-10 2.9623E-05

Step .12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Sq/cm3 Ci/cmd ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.8477878+04 1.5172E+03 2.25328+03 6.0896E-08 1.75598-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01 7.1891E-10 2.9690E-OS

Step i 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOUL8/c.3 G0 MeV/95) Bq/cm3 ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.25348+03 6.09028-08 1.7565E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4353S-13 1.847787E+D4 1.9215B-01 2.6757S+01 7.2318Z-10 2.9742E-05

Step * 14

Elapsed Time * 13.06 (y)
N/cl3 IWATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477878+04 1.5172E+03 2.2535E+03 6.09068-08 1.75708-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.43643-13 1.847787E+04 1.9224E-01 2.6881E+01 7.2651E-10 2.9783E-0S

Step . 15

Elapsed Time . 14.06 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g-s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.41298+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25368+03 6.0909E-08 1.7574E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 14.99 (y)
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N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g8s) Bq/cm3 Ci/cm3
otals, 4.4129E.22 4.4373E-13 1.847787E.04 1.9231E-01 2.6978E+01 7.2913E-10

ALI/cm3
2. 9814E-05

Step * 16

Elapsed Time * 15.06 (y)
N/cm3 WATT/cm3 7OULIE/Cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 1S.99 (y)
N/cm3 WATS/Cm3 JOULE/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04

G(NeV/gs) Bq/cm3 Ci/cm3
1.5172E+03 2.2537E+03 6.0912E-08

G(MeV/grs) Bq/cm3 Ci/cm3
1.9236E-01 2.7054E+01 7.3118E-10

ALI/cm3
1.7578E-04

ALr/Cm3
2.9839E-05

Step . 17

Elapsed Time * 16.06 (y)
N/cm3 WATS/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04

Step * 18

Elapsed Time 17.06 (y)
N/cm3 WATS/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H i 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4390E-13 1.847787E+04

G(MeV/g-s) Bq/cm3
1.5172E+03 2.2538E+03

G(MeV/g8s) Bq/cm3
1.9240E-01 2.7114E+01

G(MeV/gsv) Bq/cm3
1.5172E+03 2.2539E+03

G(MeV/g-s) Bq/cm3
1.9243E-01 2.7161E+01

Ci/cm3 ALI/cm3
6.0914E-08 1.7580E-04

Ci/cm3 ALI/cm3
7.3280E-10 2.9859E-05

Ci/cm3 ALI/cm3
6.0915E-08 1.7582E-04

Ci/cm3 ALI/cm3
7.3408E-10 2.9874E-05

Step . 19
A.TRF Reactor

AJ.7RP at the Omaha Veterans Affairs Hospital

Elapsed Time * 18. 06 (y) Cooling Time 0.

WATS/cm3 JOULE/cm3 O(MeV/g s)Nuclide

Na 23
Na 24
Na 24ml
Al 27
Al 28
Si 28

S 32
S 33
S 34
S 35
S 36

Ar 37
K 39
K 40
K 41
K 42

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 47
Ca 48
Ca 49
Sc 45
SC 47
Sc 49
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51
V 52

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Mn 56
Fe 54

N/cm3

1.0907E+19
4.3305E+05
1.22401-01
1.1068E+22
3.6660E+05
8.1777E+10
8.8903E+20
7.0172E+18
3.9390E+19
1.0524E+07
1.8713E+17
6.5520E+07
1.2658E+21
1.58801+17
9. 1347E+19
1.3033E+07
2. 7445E+22
3.5428E+11
1.8317E+20
3.8219E+19
5.9056E+20
8.6912E+08
1. 1324E+18
2.57111+05
5.2941E+19
2.2915E+04
1.2591E+16
1.8220E+05
1.5031E+05
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1.6008E+17
2.22211+14
8.8661E+16
9.2658E+01
3.19211+15
6.1558E+16
6.9793E+1S
1.7375E115
3.2198E+17
7.7761E+04
1.4290E+20

4.1691E-12
3.2548E-13

9.1443E-10

7.5482E-15

6.4391E-15

2.9639E-13

5.5665E-11

3.9710E-17

5.3013E-13

1.0232E-13

1.9634E-11

3.2444E-07
9.4863E-1S

1.7739E-07

8.2323E-08

2.8118E-08

1.7272E+04

3.5775E-06

1.8617E-04

1.0751E-05

S.7873E-08

1.4818E-08

9.7660E+00
8.3994E-01

1.4337E+03

0.0000E+00

2.0654E-03

1.8228E-01

2.5576E+01

1.4056E-05

O.OOOOE+00

2.0512E-01

4.0919E+01

Bq/cm3

5.5646E+00
4.19971+00

1. 88981+03

9.6490E-01

1.5004E+01

2.7250E+00

2.0279E+02

7.5568E-02

4.2856E+Ol

4.54581-01

3.0362E+01

Ci/cm3 . ALI/cm3

1.5040E-10
1.13511-10

5.1076E-08

2.6078E-11

4.0551O-10

7.3649E-11

5.4807E-09

2.0424E-12

1.15831-09

1.2286E-11

8.2060E-10

1.1808E-11
8.2060E-10

2.3883E-06
7.5534E-13

9.2638E-06

7.4223E-07

1.2608E-06

1.6926E-05

8.7033E-05

2.1904E-08

3.2467E-05

7.2733E-07

3.94821-06

2.3617E-07
2.4887E-06

T/2

1.498E+01 (h)
2.0201-02 (1)

2.241E+00 (m)

8.750E+01 (d)

3.503E+01 (d)

1.280E+03{My)

1.237E+01 (h)

1.030+05 (y)

1.627E+02 (d)

4.538E+00 (d)

8.7191+00 (m)

3.346E+00 (d)
5.719E+01 (m)

Na 24
Na 24ml

Al 28

S 35

Ar 37

X 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

1.8972E-14 7.9117E-09 2.0179E-02 4.3691E-01
3.9817E-12 1.9711E-08 1.2920E-02 3.0362E+01

5.7258E-24 3.8824E+01

1.15068-13 3.7298E-11

1.5176E-11 3.2771E-11

1.7618E-01 2.8585E-01

8.8571E-22 1.6064E-16 1.489E+11(My)

7.7256E-12 4.0035E-09 3.745E+00 (m)

1.5691E-10 1.4514E-06 2.579E+00 (h)

V 50

V 52 i
2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 Mn 56
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Fe SS 2.2454E+g9 1.7017E-14 2.1190E-06 1.2816E-02 1.8033E+01 4.8738E-10 5.9515E-06 2.7351+00 (y) Fe 55

Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe S9 2.3192E+07 8.7561E-13 4.8564E-06 2.1161E+00 4.1816E+00 1.1302E-10 7.5208E-06 4.450E+01 (d) Fe S9

AJBRF Reactor

Nuclide N/c.3 WAIT/cm3 JOULE/cm3 G(MeV/g s) Bq/c.3 Ci/cm3 ALI/cm3 T/2

Co S9 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15

Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ca 69 6.1006E+15
Ga 71 4.04851+1S
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.17961-11 1.2903E-06 1.097E+00 (d) As 76
Er 79 1.79531+15

Br 80 4.37631+02 3.6862E-14 5.61601-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16

Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 O.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(4y) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+1S

Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Bal32 2.1020E+14
_ a134 5.0301E+15

_ Ba135 1.3719E+16
Ba136 1.6345E+16
Bal37 2.3375E+16

Ba138 1.4921E+17
Sm144 5.7981E+13

S.147 2.82191+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 1.059E+05(My) Sm147

Sm148 2.1159E+14 2.1213E-22 6.73271+01 0.00002+O0 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11612-13 2.000E+09CMy) Sm149
Sm150 1.3893E+14
Sm1S2 5.0338E+14
Sm1S3 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) Sm1S3
SmlS4 4.2827E+14

W180 9.2365E+ll
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/am3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/c.3 Ci/cm3 ALI/cms3 7/2

W186 2.18831+14
Pb204 6.6931E+13

Yb206 1.1522E+1S
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234

U215 8.5599Z+12 2.0022E-16 6.4154+.00 1.9076E-05 2.67152-04 7.22021-15 1.2311E-08 7.037E+02(My) u235
U238 1.1803E+1S 3.97062-15 8.0769E+02 3.0961E-06 5.80212-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.68292-01 9.95392-12 1.0316E-08 2.3471+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.70351-09 2.8540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.3551+00 (d) Np239

here are 114 Nuclides.

Totals. 4.4129E+22 1.0029E-09 1.847787E+04 1.51802+03 2.2581E+03 6.10301-08 1.7583E-04
AJERF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time s 18.06 (y) Cooling Time 0.

COMPOSITION

^_ ELEMENT ATOMES/cm3

N 2.79280E+08
He 1.03809E+10
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Na 1.09073E+19
Mg 2.40311E+08
Al 1.10676E+22
Si 9.02402E+10

P 5.71010E+05
S 9.35628E+20
Cl 2.05035E+09
Ar 3.24806E+08

X 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E.18

V 8.8882816
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E221
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.20552E207
AS 1.13335E+16
Se 3.580712E+07
Br 3 .54167E+15
Kr 1.6229BE+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
MO 7.03058E+05
in 3.12104E-07
Sn 1.59043E+05
Sb 1.16227E+15
Te 9.52379E+06

I 3.11387E-03
Xe 1.84995E+06
Cs 2.75307E+os
Ba 2.08115E+17
La 1.548982+06
Ce 7.85381E-02
Pr 2.53778E-02
Nd 1.55482E+04
Pm 4.12127E+04
Sm 1.88252E+1S
Eu 7.22038E+07
Gd 4.64582E+05
Lu 0.00000E+00
Hf 8.12225E-03
Ta 1.08642E+04

N 7.69706E+14
Re 1.15065E+06
Hg 9.50502E-02
Ti 4.80488E-01
Pb 4.78079E+15
Bi 9.83354E+02
Th -2.12926E-02

U 1.18888E+15
Np 1.08052E+05
Pu 1.58193E+07

Production of 1 * 0. appm/y.

Production of He , 0. appm/y.
AJRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gausa-rays

Group E range MeV/cm3*s Photons/cm3-s
1 C 10 -, 100 KeV) 1.1213E-01 2.0388E+00
2 C 0.1 -> 0.2 M4eV) 1.5456E-01 9.9714E-01
3 C 0.2 -, 0.4 MeV) 2.5959E-01 8.6528E-01
4 ( 0.4 -, 0.6 MeV) 2.2051E+00 4.4103E+00
S ( 0.6 -> 0.8 Mev) 5.7829E-02 8.2613E-02
6 * 0.8 -. 1.0 Mev) 5.0449E+00 5.6054E+00
7 C 1.0 -. 1.22 MeV) 2.7459E+00 2.4738E+00
8 (1.22 -. 1.44 McV) 1.1132E+01 8.3699E+00
9 (1.44 -,1.66 MeV) 5.8870E+01 3.7981E+01

10 (1.66 -. 2.0 HeV) 3.36452+03 1.8385E+03
11 C 2.0 -. 2.5 Mev) 2.3621E+00 1.0498E+00
12 C 2.5 -. 3.0 Mev) 1.5626E201 5.6823E+00
13 ( 3.0 -, 4.0 MeV) 8.62922+01 2.4655E+01
14 C 4.0 -. 5.0 MeV) 8.9586E+00 1.9908E+00
15 C 5.0 -. 6.5 Hev) 5.2611E-10 9.1498E-11

18-Group gamma source distribution CPhotons/cm3as)
SCALE-ORNL 18-Group gamnma Library from 10 MeV to 10 2eV

0.0000E+00 0.00002+00 9.1498E-11 1.99082+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.63502+01 2.47382+00 5.6054E+00 8.26132-02
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4.4103E.OO 4.3264E-01 4.3264E-01 9.9714E-01 1.0194E+00 1.0194E+00

AJERF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 Cd)

Nuclide N/cm3 NATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 8.1778E+10

S 32 8.8903E+20
S 33 7.01721+18
S 34 3.9390E+19
S 36 1.8713E+17
1 39 1.2658E+21
1 40 1.58801+17 2.9639E-13 1.7272E+04 1.82281-01 2.7250E+00 7.3649E-11 1.6926E-05 K 40
K 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 3.5428E+11 3.9710E-17 1.8617E-04 1.40561-05 7.5568E-02 2.0424E-12 2.1904E-08 Ca 41
Ca 42 1.83171+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 2.0535E+08 1.2525E-13 2.5402E-06 0.0000E+00 1.0126E+01 2.7367E-10 7.67101-06 Ca 45
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.25913+16
ni 46 2.5495E+17
Ti 47 2.29921+17
Ti 48 2.2782E+18
Ti 49 1.67191+17
Ti SO 1.6008E+17

V SO 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.85718-22 1.60641-16 V 50
V 51 8.8661E+16

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.77521+09 1.34541-14 1.6752E-06 1.0132E-02 1.4257E+01 3.85311-10 4.7051E-06 Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.83951+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+1S
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+15
Zn 70 2.7273E+14
0a 69 6.1006E+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 GQMeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.04851+1S
As 75 1.1334E+16
Er 79 1.7953E+15
Br 81 1.7464E+15
Rb 85 2.1507E.16
Rb 87 8.29341+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.02643-13 5.6937E-09 Rb 87
Sr 84 1.36561+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
B5130 2.2060E+14
8al32 2.1020E+14
Ba134 S.0301E+13
Bal35 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.82193+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 Sml47
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148
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Sml49 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 Sml49
Sm150 1.3893E+14
85152 5.0338E+14
Sm154 4.2827E+14
1180 9.2365E11
U182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15

U234 6.5388E1.0 4.5488E-15 5.0884E-02 3.60733-06 5.8455E-03 1.5799E-13 2.8654E-07 U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 U235
U238 1.1803S+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 U238

338.6 (d) 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01 7.3510E-10 2.9887E-05

AJ!RF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time s 338.65 (d)

Energy distribution of decay gamma-rays

Group E range MeV/cm3-s Photons/cm3*s
1 C 10 -> 100 WeV) 2.3833E-02 4.3332E-01
2 C 0.1 -> 0.2 MeV) 3.7397E-05 2.4127E-04
3 C 0.2 -> 0.4 MeV) 3.7000E-06 1.2333E-05
4 C 0.4 -> 0.6 MeV) 2.7868E-05 5.5737E-05
S C 0.6 -> 0.8 Mev) 3.4103E-09 4.8719E-09
6 (0.8 -> 1.0 MeV) 1.9953E-09 2.2170E-09
7 C 1.0 -a1.22 MeV) 1.9023E-09 1.7138E-09
B (1.22 -. 1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 -. 1.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -. 2.0 MeV) 1.6532E-09 9.03408-10
11 C 2.0 -. 2.5 MeV) 1.9975E-09 8.8778E-10
12 C 2.5 -a 3.0 MeV) 1.5319E-09 s.5704Z-10
13 C 3.0 -, 4.0 MeV) 1.7824E-09 5.09268-10
14 C 4.0 - 5.0 MeV) 8.6382E-10 1.9196E-10
15 C 5.0 -a 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALIE-ORML 18-Group Samma Library from 10 MeV to 10 ReV

0.0000E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.09261-10 5.5704E-10
8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.21708-09 4.87198-09
5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 2.1666E-01 2.1666E-01

AJERF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 Cd)

COMPOSITION

ELEMENT ATOMES/cm3

E 2.79280E+08
He 1.03809E+10
Na 1.09073E+19
Mg 2.40744E+08
Al 1.10676E+22
Si 9.02406E+10

P 5.52673E+01
S 9.35628E+20

Cl 2.12560E+09
Ar 2.58780E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.20672E+07
As 1.13335E+16
Se 3.59175E+07
8r 3.54167E+15
Kr 1.62517E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15
Mo 7.18195E+05
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In 0.00000E+00
Sn 1.60286E+05
Sb 1.16227E+Is
Te 9.71543E+06

I 3.24825E-03
Xe 1.92895E+06
Cs 2.68963E+05
Ba 2.08115E+17
La 1.54924E+06
Ce 7.93055E-02
Pr 2.53848E-02
Nd 1.70796E+04
Pm 4.i7440E+04
Sm 1.88252E+15
EU 7.25905E+07
Gd 4.98052E+05
LU 0.00000E+00
Hf 8.12228E-03
Ta 1.14133E+04
W 7.69706E+14

Re 1.16378E+06
Hg 9.35373E-02
T1 4.82287E-01
Pb 4.78079E+15
Bi 9.83742E.02
Tb -1.96653E-02

U 1.18888E+15
Np 5.54030E-3g
PU l.S9277E+07

Totals, 4. 41291E+22

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

Time D(Sv/h) BS
zero 3.795E-04 9.1

338.6 (d) 4.811E-08 1.:

AJBRP Soil (Side) Flux

VS Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3

.09E+02 2.258E+03 6.103E-02 1.758E-04 1.003E-09 1.847787E+04

L.57E+01 2.720E+01 7.351E-04 2.989E-05 4.439E-13 1.847787E+04

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete SI

Time Becquerel Sv/h ALI
zero 2.258E+03 3.7953-04 1.758E-04

338.6 (d) 2.720E+01 4.8112-08 2.989E-05

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg XW/Kg Ci/lg
zero 9.609E+05 4.268t-10 2.597E-05

338.6 (d) 1.157E+04 1.889E-13 3.128E-07

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Ev/h W/g
zero 9.609E+02 3.795E-04 4.268E-10

338.6 (d) 1.157E+01 4.8112-08 1.889E-13

AJSRF Soil (Side) Flux

Watt
1.003E-09
4.439E-13

AJBRP Soil (Side) Flux

MeV/9's
1.518E+03
1.925E-01

AJBRF Soil (Side) Flux

C1 Index
2.768E+03
4.2512-01

Step 1 Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 . Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step S * Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

2.276821+06(s), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276828+06(s), i.e.
2.92592E+07(s), i.e.

2.276822+06(a), i.e.
2.925928+07(s), i.e.

2.276829+06(s). i.e.
2.92592E+07(s). i.e.

2.276829+06(s), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.276829+06(s), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

Cd)
(d)

(d)
(d)

(d)
(d)

(d)
Cd)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 Cy)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6 07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

Intervals . 2

.Intervals . 2

Intervals 2 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals c 2

Intervals . 2
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Step 10 * Activation of
Cold Pause of

Step 11 t Activation of
Cold Pause of

Step 12 . Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 . Activation of
Cold Pause of

Step 15 . Activation of
Cold Pause of

Step 16 . Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 16 . Activation of
Cold Pause of

Step 19 . Activation of
Cold Pause of

Step 20 . Activation of

2.27682E.06 (s), i.e.
2.92592E+07(s), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.276821+06 (s), i.e.
2.92s92E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(C), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i;e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.925s92+07(s), i.e.

3.31020E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.68 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)

Intervals , 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals , 2

Intervals . 2

Intervals * 2

Intervals * 2

Cooling Times (s) -

2.8226E+07

326.7 (d)

AJBRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41291+22 1.0025E-09 1.847787E+04
Production of H . 0. appm/y.

G(MeV/9g5) Sq/cm3
1.5171E+03 2.2307E+03

Production of He ,

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3

otals. 4.4129E+22 4.0702E-13

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 WATT/cm3

otals. 4.4129E+22 1.0026E-09
Production of H
Production of He

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3

otals. 4.4129E+22 4.3024E-13

0. appm/y.

J7OULE/cm3 G(MeV/g*s) Bq/cm3
1.8477871+04 1.8460E-01 1.3944E+01

JOULE/cm3
1.847787E+04
0. appm/y.
0. appm/y-

G(MeV/g*s) Bq/cm3
1.5171E+03 2.2411E+03

Ci/cm3 ALI/cm3
6.0290E-08 1.642BE-04

Ci/cm3 ALI/cm3
3.7687E-10 2.46011-05

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04

Ci/cm3 ALI/cm3
4.8992E-10 2.6703E-05

Ci/cm3 ALI/cm3
6.067BE-08 1.7275E-04

JOULE/cm3 G(MeV/g-s) Bq/cm3
1.847787E+04 1.8637E-01 1.8127E+01

Step * 3

Elapsed Time . 2.07 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He . 0. appn/y.

Elapsed Time * 3.00 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 4.41291+22 4.3648E-13 1.847787E+04

G(MeV/g.s) Sq/cm3
1.5171E+03 2.2451E+03

G(MeV/g-c) Bq/cm3 Ci/cm3
1.8775E-01 2.0433E+01 5.5225E-10

ALI/cm3
2.7616E-05

Step . 4

Elapsed Time .
N/cm3

otals, 4.41291+22
Production of
Production of

Elapsed Time .
N/cm3

otalso 4.4129E+22

3.07 (y)
WATT/cm3 JOULE/cm3

1.0026E-09 1.847787E+04
H . 0. appm/y.

He , 0. appm/y.

4.00 (y)
WATT/cm3 JOULE/cm3

4.3884E-13 1.847787E+04

G(MeV/g.s) Bq/cm3 Ci/cm3
1.5171E+03 2.2473E103 6.0738E-08

ALI/cm3
1.7362E-04

GCMeV/g^s) Bq/cm3 Ci/cm3 ALI/cm3
1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step . 5
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Elapsed Time , 4.07 (y)
N/cm3 WATT/CM3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalsa, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03
Production of H , 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 5.00 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3

otals. 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time .
N/cm3

otals, 4.4129E+22

Step . 7

Elapsed Time
N/cm3

otals, 4.4129E+22
Production of
Production of

Elapsed Time .
N/cm3

otals. 4.4129E+22

Step . 8

Elapsed Time
N/cm3

otals, 4.4129E+22
Production of
Production of

Elapsed Time .
N/cm3

otals, 4.4129E+22

Step . 9

Elapsed Time
N/cm3

otals, 4.4129E+22
Production of
Production of

Elapsed Time .
N/cm3

otals. 4.4129E+22

Step * 10

6.00 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

4.4104E-13 1.8477875+04 1.9029E-01 2.4118E+0l

6.07 (y)
WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03
H * 0. appm/y.

He . 0. appm/y.

6.99 (y)
WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

4.4171E-13 1.8477875+04 1.9080E-01 2.4826E+01

Ci/cm3
6.0780E-08

Ci/cm3
6.2714E-10

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/cm3
6.08365-08

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

ALI/cm3
1.7416E-04

ALI/cm3
2.8569E-05

ALI/cm3
1.7455E-04

ALI/cm3
2.8872E-05

ALI/cm3
1.7485E-04

ALI/Cm3
2.9106E-05

ALI/cm3
1.75085-04

ALI/cm3
2.9287E-OS

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-05

7.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/gqs)

1.0026E-09 1.847787E+04 1.5172E+03
H . 0. appm/y.

He * 0. appm/y.

7.99 (y)
WATT/cm3 JOULE/cm3 G(MeV/g*-)

4.4223E-13 1.847787E+04 1.9118E-01

8.07 Cy)
WATT/cm3 JOULS/cm3 G(MeV/g*s)

1.0026E-09 1.847787E+04 1.51725+03
H * 0. appm/y.

He . 0. appm/y.

8.99 (y)
WATT/cm3 JOULE/cm3 G(NeV/g*s)

4.4263E-13 1.847787E+04 1.9149E-01

Bq/cm3
2 .2516E+03

Bq/cm3

2.5377E+01

Bq/cm3
2.2S22E+03

Bq/cm3
2.5805E+01

Elapsed Time . 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.51725+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 9.99 Cy)
N/cm3 SATT/Cm3 JOULE/cm3 G(MeV/g*s)

otalss 4.41295+22 4.4295E-13 1.8477875+04 1.9172E-01

Step I 11

Bq/cm3
2.2526E+03

Bq/cm3
2.6138E+01

Ci/cm3
6.0881E-08

Ci/cm3
7.06432-10

ALI/cm3
1.7540E-04

ALI/cm3
2.9538E-05

Elapsed Time i 10.06 (y)
N/cm3 WATr/cm3 JOUBZ/cm3 G(KeV/g-s) Bq/cm3

otals, 4.41295+22 1.0026E-09 1.8477875+04 1.51725+03 2.2529E+03
Production of H i 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3

otals, 4.41295+22 4.4319E-13 1.847787E+04 1.91905-01 2.63975+01

Step . 12

Elapsed Time * 11.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otalss 4.4129E+22 1.0026E-09 1.8477875.04 1.5172E+03 2.2532E+03

Ci/cm3
6.0889E-08

Ci/cm3
7.1344E-10

ALI/cm3
1.?755O-04

ALI/cm3
2.9623E-OS

Ci/cm3
6.0896E-08

ALI/cm3
1.7559E-04
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Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 11.99 Iy)
N/cm3 WATT/cM3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01 7.1891E-10 2.9690E-05

Step i 13

Elapsed Time 12.06 Iy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2534E+03 6.0902E-08 1.7565E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.6757E+01 7.2318E-10 2.9742E-05

Step . 14

Elapsed Time 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Eq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2535E+03 6.09063-08 1.7570E-04
Production of H. 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.68813+01 7.2651E-10 2.9783E-05

Step - 15

Elapsed Time 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(QeV/gps) sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.8477878+04 1.5172E+03 2.2S368+03 6.0093E-o8 1.7S743-04
Production of H 0. appm/y.
Production of He* 0. appm/y.

Elapsed Time , 14.99 (y)
N/cm3 WATT/cm3 JOtALE/cm3 G CNeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4373E-13 1.8477873+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-05

Step . 16

Elapsed Time , 15.06 (y)
N/cm3 WATT/cm3 JOUE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2537E+03 6.0912E-08 1.7578E-04
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 15.99 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.70543+01 7.3118E-10 2.98393-05

Step . 17

Elapsed Time . 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25383+03 6.09143-08 1.7580E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4386E-13 1.847787E+04 1.92403-01 2.7114E+01 7.3280E-10 2.9859E-05

Step 18

Elapsed Time * 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.41293+22 1.00263-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0915E-08 1.7582E-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 17.99 (y)
K/cM3 WATT/cm3 JOULE/cm3 G(MeV/9S) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4390E-13 1.8477873+04 1.92433-01 2.7161E+01 7.3408E-10 2.98743-05

Step * 19

Elapsed Time * 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 18.99 (y)
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01 7.3510E-10 2.98871-05

Step * 20

AJBRF Reactor
AJBRF at the Omaha veterans Affairs Hospital

Elapsed Time . 19.09 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+05 4.1691E-12 3.2444E-07 9.7660E+00 5.5646E+00 1.50403-10 2.3883E-06 1.498E+01 (h) Na 24
Na 24ml 1.22401-01 3.2548E-13 9.4863E-15 8.3994E-01 4.1997E+00 1.1351E-10 7.5534E-13 2.0201-02 (s) Na 24ml

Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03 1.8898E+03 5.1076E-08 9.2638E-06 2.2411+00 (m) Al 28

Si 28 8.8036E+10
S 32 8.8903E+20
S 33 7.0172E+18

S 34 3.9390E+19
S 35 1.4341E.07 1.0287E-14 1.1219E-07 O.OOOOE+00 1.31491+00 3.5539E-11 1.0115E-06 8.750E+01 (d) S 35
S 36 1.87131+17

Ar 37 8.5669E+07 8.4194E-15 3.67661-08 2.7006E-03 1.9618E+01 5.3022E-10 1.64861-06 3.503E+01 (d) Ar 37
K 39 1.2658E+21
K 40 1.5880E+17 2.96391-13 1.72723+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03(My) K 40

K 41 9.1347E+19
K 42 1.3033E+07 5.5665E-11 3.57753-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-05 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 3.8139E+11 4.2749E-17 2.0042E-04 1.5131E-05 8.1350E-02 2.1987E-12 2.3580E-08 1.030E+05 (y) Ca 41
Ca 42 1.83171+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 1.1467E+09 6.9942E-13 1.4184E-05 0.00001+00 5.6541E+01 1.5281E-09 4.2834E-os 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.6104E+05 1.0388E-13 5.8755E-08 2.0825E-01 4.6151E-01 1.24731-11 7.38421-07 4.538E+00 (d) Ca 47
Ca 48 5.2941E+19

Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01 3.0362E+01 8.20603-10 3.9482E-06 8.719E+00 (m) Ca 49
Sc 45 1.2591E+16
Sc 47 1.9109E+05 1.98991-14 8.29811-09 2.1164E-02 4.5825E-01 1.2385E-11 2.4770E-07 3.346E+00 (d) Sc 47
Sc 49 1.5031E+05 3.9817E-12 1.97113-08 1.29201-02 3.0362E+01 8.2060E-10 2.4887E-06 5.719E+01 Cm) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.88243+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.489E+l1(My) V 50
V 51 8.8661E+16

V 52 9.2658E+01 1.15063-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52
Cr 50 3.1921E+15
Cr 52 6.1558E+16

Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17

Mn 56 7.7761E+04 2.3479E-12 3.1448E-08 4.2015E+00 5.80573+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56
Fe 54 1.4290E+20
Fe 55 2.46201+09 1.8659E-14 2.32333-06 1.4052E-02 1.9772E+01 5.3438E-10 6.5255E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18

Fe 59 3.0920E+07 1.1674E-12 6.4745E-06 2.8211E+00 5.5748E+00 1.5067E-10 1.0027E-05 4.450E+01 (d) Fe 59
AJBRF Reactor

Nuclide N/cm3 WATT/Cm3 JOULE/cm3 GCMeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.44061+16
Co 60ml 6.24013+02 7.0265E-15 6.37041-12 2.0292E-03 6.8829E-01 1.8602E-11 1.17061-09 1.047E+01 (m) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
In 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15

Zn 70 2.7273E+14
Ca 69 6.1006E+15
Ca 71 4.0485E+15
As 75 1.1334E+16

As 76 1.1024E+05 1.92963-13 2.63793-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76
Br 79 1.79531+15

Br 80 4.3763E+02 3.68621-14 5.6160E-11 9.41261-03 2.87251-01 7.76361-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16

R' 87 8.2934E+15 4.79421-17 1.0469E+02 0.00003+00 3.7977E-03 1.02641-13 5.69371-09 4.7961+04CMy) RO 87
Sr 84 1.3656E+15

Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
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Zr 92 9.8444E1,S

Zr 94 9.9764E+l5
Zr 96 1.60721S
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14

Bal30 2.2060E+14
Ba132 2.1020E+14
Bal34 5.0301E+15
Ba135 1.3719E+16
Ba136 1.634 E+16

8a137 2.3375E,16
Bal38 1.4921E+17
Sm144 5.7981E+13

Sm147 2.8219E+14 2.1518E-17 1.0377E+02 O.OOOOE+00 5.8515E-05 1.5815E-15 2.8684E-09 l.OS9E+O5(My) Sm147

Sml48 2.1159E+14 2.1213E-22 6.7327E+01 0.OOOOE+O0 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sml48

Sm149 2.6016E+14 8.4219E-22 7.6688E+01 O.OOOOE+00 2.85713-09 7.7219E-20 1.1161E-13 2.0001EO9(My) Sml49

SmiSO 1.3893E+14
SmlS2 5.0338E+14
SmlS3 4.0472E+05 8.8563E-14 2.1480E-08 4.39923-02 1.6686E+00 4.5098E-11 1.2360E-06 1.946E+00 (d) Sml53

Sml54 4.2827E+14
1180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/ca3 G(MeV/g*s) Dq/cm3 Ci/cm3 ALI/cm3 T/2

I186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388B+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.0022E-16 6.41543+00 1.9076E-05 2.6715E-04 7.2202E-15 1.23113-08 7.037E+02(My) U23s

U238 1.1803E+15 3.9706E-15 8.0769E+02 3.09613-06 5.80213-03 1.56813-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.72272-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np
2

39 1.0810E+05 2.62S71-14 7.7067E-09 2.8552E-02 3.6829E-01 9.9537E-12 2.9463E-07 2.355E+00 (d) Np239

here are 114 Nuclides.

Totals. 4.4129E+22 1.0034E-09 1.847787E+04 1.5187E+03 2.27993+03 6.1620E-08 1.8996E-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 19.09 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 3.00651E+08
Ee 1.11752E.10
Na 1.09073E+19
Mg 2.58733E+08
Al 1.10676E+22
Si 9.71465E+10

P 7.22043E+05

S 9.35628E+20
Cl 2.18911E+09
Ar 3.64583E+08

IC 1.35727E+21
Ca 2.83107E.22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16

Mn 3.21983E+17
Fe 2.44268E+21

Co 1.44063E+16

Ni 4.33883E+16
CU 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.29786E+07
As 1.13335E+16
Se 3.85SSSE+07
Br 3.54167E+15

Kr 1.74734E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr S.74016E+16

Nb 4.56952E+15
Mo 7.52090E+05
1n 3.12104E-07

Sn 1.71306E+05
Sb 1.16227E+15

Te 1.02164E+07
I 3.32043E-03

Xe 1.97977E+06

Cs 3.09506E+05
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Ba
La
Ce

Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta

W
Re
Hg
TI
Pb
Bi
Th

U

Np
Pu

2.08115E.17
1.66751E+06
8.46034E-02
2.73202E-02
1.72556E+04
4.29826E+04
1.88252E+15
7.77633E+07
5 .01986E+05
0.00000E+OO
B .74376E-03
1.15214E+04
7.69706E+14
1 .23577E+06
1.02731E-01
4.94326E-01
4.78079E+15
1.05913E+03

-1.94777E-02
1.l18888E+15
1.08098E+05
1.70379E+07

Production of H . 0. appm/y.

Production of He , 0. appm/y.
aJERF Reactor

AJ8RF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 ( 10 -. 100 XeV)
2 ( 0.2 -. 0.2 MeV)
3 ( 0.2 -s 0.4 MeV)
4 ( 0.4 -> 0.6 MeV)
S ( 0.6 -, 0.8 MeV)
6 ( 0.8 - 1.0 MeV)
7 ( 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -> 2.0 MeV)
11 ( 2.0 -> 2.5 MeV)
12 ( 2.5 -, 3.0 MeV)
13 ( 3.0 -, 4.0 MeV)
14 C 4.0 - 5.0 KeV)
15 C 5.0 -, 6.5 MeV)

MeV/cm3^s
1.1608Z-01
1.67262-01
2.6095E-01
2.2054E+00
S.78402-02
S.0453E+00
3.61432+00
1.1914E+D1
5.8871E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3^s
2.1105E+00
1.0791.+00
8.698SE-01
4.4107E+00
B .2628E-02
5.60582+00
3.25612+00
8.95812+00
3.79812+01
1.83852+03
1. 0498E+00
S.6823E+00
2.4655E+01
1.9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3^s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 XeV

0.00002+00 0.0000E+00 9.1498E-11 1.99082+00 2.4655E+01 5.6823E+00
1.04982+00 1.83852+03 4.6939E+01 3.2561E+00 5.60582+00 8.2628E-02
4.4107E+00 4.34922-01 4.3492E-01 1.07912+00 1.0553B+00 1.05532+00

AJE3RF Reactor
AJSRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 326.69 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
K 39
X 40
X 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V SO
V 51

Cr so
Cr 52
Cr 53

1.0907E+19
1.1068E+22
8.8036E+10
8.8903E+20
7.0172E+18
3.9390E+19
1. B713E+17
1.2658E+21
1.5880E+17
9.1347E+19
2.7445E+22
3. 8139E+11
1. 83172+20
3.8219E+19
5. 9056E+20
2. 8509E+08
1. 13242+18
5.2941E+19
1.2591E+16
2.5495E+lt
2.2992E+17
2.2782E+18
1. 6719E+17
1. 6008E+17
2.22212+14
8.86612+16
3.19212+15
6.1558E+16
6. 9793E+15

2.96392-13 1.72722+04

4.27482-17 2.00412-04

1.73891-13 3.5265E-06

1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 K 40

1.5131E-OS 8.1350E-02 2.1986E-12 2.358OE-08 Ca 41

0.0000Z+00 1.40582+01 3.7993E-10 1.0650E-OS Ca 45

5.72S8E-24 3.8824E+01 1.51762-11 3.27712-11 8.8571E-22 1.6064E-16 V SO
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Cr 54
Mn 55
Fe 54
Fe SS
Fe 56
Pe 57
Fe 58
Co 59
Hi 58
xi 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ca 69

1.7375E.15
3.2198E.17
1.4290E+20
1.9626E+09
2.2412E+21
5.1785E+19
6.B395E+18
1.4406E+16
2.9537E+16
1.1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2.00272+16
8.9265E+15
2.2091E+16
1.2682E+16
1.8 637E+15
8.5456E+15
2.7273E+14
6.1006E+15

i1.48742-14 1.8521E-06 1.12022-02 1.5762E+01 4.26002-10 5.2019E-06 Fe 55

A73BR Reactor

Nuclide N/cm3 WATP/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Er 79
Er 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88
y 89

Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sb123
Bal30
Bal32
Bal34
Bal35
Bal36
Bal37
Bal38
Dm144
Sm147
Sm148
Sm149
Sm150
Dm152
Dm154

W180
W182
H183
W184
W186

Pb204
Pb206
PM207
Pb208
U234
U235
U238

326.7

4.0485E+15
1. 1334E+16
1. 7953E+15
1.7464E+15
2.1507E+16
8.2934E+15
1. 3656E+15
2.4044E+16
1. 7070E+16
2.0138E+17
1. 4325E+16
2.9533E+16
6.4405E+15
9.5444E+15
9.9764E+15
1.6072E+15
4.5695E+15
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1. 3719E+16
1.63452+16
2.3375E+16
1.4921E+17
5.7981E+13
2.8219E+14
2.1159E+14
2. 6016E+14
1.3893E+14
5.0338E+14
4.2827E+14
9.2365E+ll
2.0397E+14
1.1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1. 1522E+15
1. 0566E+15
2.5051E+15
6.53882+10
8.5599E+12
1. 1803E+15

(d)

4.79422-17 1.0469E+02 O.OOOOE+00 3.79772-03 1.0264B-13 5.6937E-09 Rb 87

V
2.1518E-17 1.0377E+02 0.0000E+00 5.85152-05 1.5815E-15 2.8684E-09 Sm147
2.1213E-22 6.73272+01 O.OOOOE+00 6.66672-10 1.8018E-20 2.80112E-14 Sm148
8.4219E-22 7.6688E+01 0.00002+00 2.85712E-09 7.7219E-20 1.11612E-13 Sm149

4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13
2.0022E-16 6.4154E+00 1.9076E-05 2.67152-04 7.2202E-15
3.9706E-15 8.0769E+02 3.0961E-06 5.80212-03 1.56812-13
4.9399E-13 1.847787E+04 1.93532-01 3.2642E+01 8.8220E-10

2.86542-07
1.23112-08
2.5560E-07
3.3364E-05

U234
U235
U238

A32RP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time, 326.69 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12

E_range
C 10 -> 100 Xev)
C 0.1 -, 0.2 MeV)

0.2 -, 0.4 HeV)
C 0.4 -. 0.6 MeV)
C 0.6 -. 0.8 Mev)
C 0.8 - 1.0 MeV)
C 1.0 ->1.22 Mev)
(1.22 -'1.44 MeV)
(1.44 ->1.66 MeV)
(1.66 -, 2.0 MeV)

2.0 -. 2.5 MeV)
C 2.5 -, 3.0 MeV)

MeV/cm3's
2.6337E-02
3.7397E-05
3.7000E-06
2.7868E-05
3.41032-09
1.99532-09
1.9023E-09
1. 6284E-09
4.2594E-01
1.6532E-09
1. 9975E-09
1.5319E-09

Photons/cm3*s
4.7885E-01
2.4127E-04
1. 2333E-OS
5.5737E-05
4.8719E-09
2.2170E-09
1. 7138E-09
1. 2243E-09
2.7480E-01
9.0340E-10
8.87782-10
5.5704E-10 i
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13 ( 3.0 -- 4.0 MeV)
14 ( 4.0 - 5.0 MeV)
15 ( 5.0 -> 6.5 MeV)

1.7824E-09 5.0926E-10
8.6382E-10 1.9196E-10
5.2611E-10 9.149tE-11

18-Group gamma source distribution (Photons/cm3*s)
SCaLE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09
5.5737E-OS 6.1667E-06 6.1667E-06 2.4127E-04 2.3943E-01 2.3943E-01

AWEEF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time s 326.69 (d)

COMPOSITION *

ELEMENT ATOMES/cm3

H 3.00651E+08
He 1.11752E+10
Na 1.09073E+19
Mg 2.59166E+08
Al 1.10676E+22
Si 9.71468E+10

P 9.68641E+01
S 9.35628E+20

Cl 2.28791E+09
Ar 2.78438E108

N 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.29906E+07
As 1.13335E+16
Se 3.86659E+07
Sr 3.54167E+15
rr 1.74953E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 7.72848E+05
In 0.00000E+00
Sn 1.72551E+05
Sb 1.16227E+15
Te 1.04575E+07

I 3.49668E-03
Xe 2.07655E+06
Cs 2.92998E105
Ba 2.08115E+17
La 1.66777E+06
Ce 8.53739E-02
Pr 2.73273E-02
Nd 1.88050E+04
Pm 4.50693E+04
Sm 1.88252E+lS
Eu 7.81494E+07
Gd 5.36602E+05
Lu 0.00000E+00
Hf 8.74379E-03
Ta 1.22528E+04
W 7.69706E+14

Re 1.25262E+06
Hg 1.00710E-01
T1 4.96644E-01
Pb 4.78079E+15
Bi 1.05952E+03
Th -1 .77878E-02

U 1.18888E+15
Np 1.87402E-37
Pu 1.71463E+07

Totals* 4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

326.7 (d)

AJBRF Reactor

D (Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
3.797E-04 9.702E+02 2.280E+03 6.162E-02 1.900E-04 1.003E-09 1.847787E+04
4.838E-08 1.389E+01 3.264E+01 8.822E-04 3.336E-05 4.9401-13 1.847787E+04

AJBRF Soil (Side) Flux
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AJBRF at the Omaha Veterans Affairs Hospital

For a volume of l.OOOO+OO(cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI
zero 2.280E+03 3.797E-04 1.900E-04

326.7 (d) 3.264E+01 4.838E-08 3.336E-05

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg 5W/Kg Ci/Kg

zero 9.702E+05 4.2703-10 2.6223-05
326.7 {d) 1.389E+04 2.102E-13 3.754E-07

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

Time Bq/9 Sv/h W/g
zero 9.702E+02 3.797E-04 4.270E-10

326.7 (d) 1.389E+01 4.8383-08 2.102E-13

(4
Watt

1.0033-09
4.9402-13

AJERF Soil (Side) Flux

MeV/gws
1.519E+03
1.935E-01

AJBFP Soil (Side) Flux

Cl Index
2.7683+03
4.2783-01

Step 1 Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4* Activation of
Cold Pause of

Step S Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 . Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 . Activation of

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E.07(s), i.e.

2.27682E+06 Cs), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(as), i.e.
2.92592E+07(X), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(C), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07C(). i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.82258E+07(s), i.e.

2.82600E+06 (s), i.e.

26.35
338.65

26.35
338 .65

26.35
338.65

26.35
338 .65

26.35
338.65

26.35
338.65

26.35
338 .65

26.35
338.65

26.35
338 .65

26.35
338.65

26.35
338.65

26.35
338.65

26.35.
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

38.31
326.69

32.71

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
Cd)

(d)
Cd)

{d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 Cy)

4.07 Cy)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 Cy)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 Cy)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 Cy)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 Cy)
18.99 C)

19.09 (y)
19.98 (y)

20.07 (y)

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * -2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals X 2

Intervals * 2

Intervals * 2

i

iCooling Times (s)

2 .8710E+07
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332.3 (d)

AJBRP Reactor

Step. 1

Elapsed Time . 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cem3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.23073+03 6.0290E-08 1.6428E-04
Production of H s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time I 365;00 (d)
H/cm3 WATT/cm3 JOULE/ecm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals- 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01 3.7687E-10 2.4601E-05

Step . 2

Elapsed Time i 1.07 (y)
qN/em3 WATT/cm3 JOULE/em3 G(NeV/g1s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03 6.OS71E-08 1.7080E-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cem3 JOULE/em3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2451E+03 6.06783-08 1.7275E-04
Production of H * 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01 s.5225E-10 2.7616E-05

Step . 4

Elapsed Time . 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3884E-13 1.847787E+04 1.88823-01 2.2017E+01 5.9504E-10 2.8170E-05

Step. 5

Elapsed Time s 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00263-09 1.8477873+04 I.s1723+03 2.2489E+03 6.078OE-08 1.7416E-04
Production of H -0. appm/y.
Production of He * 0. appm/y.

Elapsed Time s 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01 6.27143-10 2.8569E-05

Step. 6

Elapsed Time 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-8) Bq/cm3 Ci/Cm3 ALI/cm3

otals. 4.41293+22 1.00263-09 1.847787E+04 1.51723+03 2.2500E+03 6.08123-08 1.7455E-04
Production of H a 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 6.00 (y)
H/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/co3 ALI/cm3

otals, 4.4129S+22 4.4104E-13 1.847787E+04 1.90293-01 2.41183+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time * 6.07 (y)
N/cem3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.41293+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2509E+03 6.0836E-08 1.7485E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g*s) Eq/cm3 Ci/cm3 ALI/cm3

otals. 4.41291+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01 6.7098E-10 2.9106E-05
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Step . 8

Elapsed Time 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 AEI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25163+03 6.0855E-08 1.7508E-04

Production of H . 0. appm/y.

Production of He 0. appm/y.

Elapsed Time * 7.99 (y)

N/cm3 WAIT/cm3 JOULE/cm3 G(MeV/g*s) 8q/cm3 Ci/cm3 ALI/Cm3

otals* 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01 6.8586E-10 2.9287E-05

Step. 9

Elapsed Time 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2522E+03 6.0869E-08 1.7526E-04

Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01 6.9742E-10 2.9428E-05

Step * 10

Elapsed Time 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/9-s) 8q/cm3 Ci/cm3 A1I/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03 2.2526E+03 6.0881E-08 1.75403-04

Production of H * 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01 7.0643E-10 2.9538E-05

Step * 11

Elapsed Time . 10.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g-s) 8q/cm3 Ci/cm3 ABI/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2529E+03 6.0889E-08 1.75503-04

Production of H 0. appm/y.

Production of He 0. appm/y.

Elapsed Time * 10.99 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01 7.1344E-10 2.9623E-05

Step * 12

Elapsed Time 11.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03 6.0896E-08 1.7559E-04

Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.92043-01 2.6600E+01 7.1891E-10 2.9690E-05

Step s 13

Elapsed Time * 12.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2534E+03 6.0902E-08 1.7565E-04

Production of H * 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time i 12.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.6757E+01 7.2318E-10 2.9742E-05

Step * 14

Elapsed Time I 13.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2535E+03 6.0906E-08 1.7570E-04

Production of H 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time * 13.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeVIg's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.6881E+01 7.26S1E-10 2.9783E-OS

Step * 15
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Elapsed Time : 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H: 0. appm/y.
Production of He: O. appm/y.

Elapsed Time : 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(CeV/g-s)

otals. 4.4129E+22 4.4373E-13 1.847787E+04 1.92318-01

Step * 26

Elapsed Time z 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gqs)

otals: 4.4129E+22 1.0026E-09 1.847787E+04 1.51728+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals: 4.4129E+22 4.4380E-13 1.847787E+04 1.92362-01

Step * 17

Elapsed Time . 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01

Step * 18

Elapsed Time . 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H ( 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time a 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.4390E-13 1.8477872+04 1.9243E-01

Step a 19

Elapsed Time * 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otalse 4.4129E+22 1.00262-09 1.847787E+04 1.5172E+03
Production of H a O. appm/y.
Production of He a 0. appm/y.

Elapsed Time * 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otals: 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-Ol

Step a 20

Elapsed Time * 19.09 (y)
. N/cm3 WATT/cm3 JOULE/cm3 )(MeV/g*s)

otals. 4.4129E+22 1.0031E-09 1.8477872+04 1.5179E+03
Production of H * O. appm/y.
Production of He * O. appm/y.

Eq/cm3
2.2536E+03

Bq/cm3
2.6978E+01

Bq/cm3
2.2537E.03

Bq/cm3
2 .7054E+0l

Eq/cm3
2 .2538E+03

Bq/cm3
2.7114E+01

Bq/cm3
2.2539E+03

Bq/cm3
2.7161E+01

Bq/cm3
2 .2539E+03

Bq/cm3
2.7199E+01

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

Ci/cm3
6.0912E-08

Ci/cm3
7.3118E-10

Ci/cm3
6.0914E-08

Ci/cm3
7.3280E-10

Ci/cm3
6.091SE-08

Ci/cm3
7.3408E-10

Ci/cm3
6.0917E-08

Ci/cm3
7 .3510E-10

ALI/cm3
1.7574E-04

ALI/cm3
2.9814E-OS

ALI/cm3
1.7578E-04

ALI/Cm3
2.9839E-OS

ALI/cm3
1.7580E-04

ALI/cm3
2.9859E-OS

ALI/cm3
1.7582E-04

ALI/cm3
2.9874E-OS

ALI/cm3
1.7583E-04

ALI/em3
2 .9887E-OS

Bq/cm3 Ci/cm3 ALI/cm3
2.27571+03 6.1506E-08 1.89962-04

Elapsed Time * 19.98 Cy)
N/cm3 WATT/cm3 JOULE/cm3 GCNeV/g*s) Eq/cm3

otalsa 4.41292+22 4.9399E-13 1.847787E+04 1.9353E-01 3.26422+01

Step . 21
AJBRF Reaector

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 20.07 (y) Cooling Time 0.

Huclide N/cm3 WATT/cm3 JOULE/cm) G(CeV/g*s) Eq/cm3

Ha 23 1.09071+19
Ha 24 4.33052+05 4.16912-12 3.2444E-07 9.7660E+00 5.5646E+00
Na 24m1 1.22402-01 3.2548E-13 9.48632-1S 8.39942-01 4.1997E+00
Al 27 1.1068E+22
Al 28 3.66602+05 9.1443E-10 1.7739E-07 1.4337E+03 1.8898E+03
Si 28 9.3376E+10
5 32 8.89032+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.2874E+07 9.2341E-15 1.00712-07 O.OOOOE+00 1.1804E+00
S 36 1.87132+17

Ci/ca3 ALI/cm3
8.8220E-10. 3.3364E-OS

Ci/cm3

1.5040E-10
1.1351E-10

5.1076E-08

3.1903E-ll

ALI/cm3 T/2

2.3883E-06 1.4982+01 (h) Na 24
7.5534E-13 2.020E-02 (s) Ha 24ml

9.2638E-06 2.2412+00 (m) Al 28

9.0802E-07 8.750E+01 (d) S 35
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Ar 37 7.6847E+07 7.5524E-15 3.2980E-08 2.4225E-03 1.7598E+01 4.7562E-10 1.4788E-06 3.503E+01 (d) Ar 37 #,3
K 39 1.2658E+21
F 40 1.5880E+17 2.9639E-13 1.7272E+04 1.82283-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E.03(My) K 40
3 41 9.1347E+19 _
E 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.02793+02 5.4807E-09 8.7033K-OS 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 4.04533+11 4.5343E-17 2.12583-04 1.6049E-05 8.62873-02 2.3321E-12 2.50113-08 1.030E+05 (y) Ca 41

Ca 42 1.83173+20
Ca 43 3.8219E+19

Ca 44 5.9056E+20
Ca 45 1.0877E+09 6.6348E-13 1.345SE-05 0.00003+00 5.3636E+01 1.4496E-09 4.0634E-OS 1.627E+02 (d) Ca 45

Ca 46 1.1324E+18
Ca 47 2.6002E+05 1.0347E-13 5.8526K-08 2.0744E-01 4.5971E-01 1.2425E-11 7.3SS4E-07 4.5383+00 (d) Ca 47

Ca 48 5.29413+19
Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.09193+01 3.0362E+01 8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49
Sc 45 1.2591E+16
Sc 47 1.8866E+05 1.9645E-14 8.19243-09 2.0894E-02 4.5241E-01 1.2227E-11 2.4455E-07 3.3463+00 (d) Sc 47
SC 49 1.5031E+05 3.9817E-12 1.9711E-08 1.2920E-02 3.0362E+01 8.2060E-10 2.48873-06 5.719E+01 (m) Sc 49

Ti 46 2.5495E+17
Ti 47 2.2992E+17

Ti 48 2.2782E+18

Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.8824E+01 1.51763-11 3.27713-11 8.8571E-22 1.60643-16 *1.489E+ll(My) V 50

V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.72983-11 1.76183-01 2.8585E-01 7.72563-12 4.0035E-09 3.7453+00 (m) V 52

Cr 50 3.19213+15
Cr 52 6.15583+16
Cr 53 6.9793E+13
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.34793-12 3.1448E-08 4.20153+00 5.80573+00 1.56913-10 1.45143-06 2.579E+00 (hb) Mn 56

Fe 54 1.4290E+20
Fe 55 2.5459E+09 1.92953-14 2.4025E-06 1.4531E-02 2.0446E+01 5.32593-10 6.7478E-06 2.735E+00 (y) Fe 55

Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.7521E+07 1.03903-12 5.76283-06 2.51103+00 4.9620E+00 1.3411E-10 8.9245E-06 4.450E+01 (d) Fe 59

AJBRF Reactor

Nuclide N/cm3 WAATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.24013+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.17063-09 1.047E+01 (m) Co 60ml

Ni 58 2.9337E+16
Ni 60 1.1378E+16
Ni 61 4.94639E14

Ni 62 1.5767E+15

Ni 64 4.0178E+14
Cu 63 2.0027E+16

Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14

Ga 69 6.1006E+15
Ga 71 4.0485E+1S
As 75 1.1334E+16
As 76 1.10243+05 1.9296E-13 2.6379E-08 1.48693-01 8.06433-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76
Br 79 1.7953E+15
Br 80 4.37633+02 3.6862E-14 5.61603-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80

Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.69373-09 4.796E+04(My) Rb 87

Sr 84 1.3656E+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15

Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14

Sb123 4.9734E+14
Ba130 2.2060E+14

Ba132 2.1020E+14
Ba134 5.0303.E+15
Ba135 1.3719E+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.00003+00 5.85153-05 1.5815E-15 2.86843-09 1.059E+05(My) Sm147

Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.66673-10 1.8018E-20 2.80113-14 6.971E+O9(My) Sm148

Sm149 2.6016E+14 8.4219E-22 7.66883+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.11613-13 2.000E+O9(My) Sm149

Sm150 1.3893E+14

Sm152 5.0338E+14
Sm153 4.04713+05 8.8563E-14 2.148OE-08 4.3992E-02 1.6686E+00 4.5098E-11 1.2360E-06 1.946E+00 (d) Sm1S3

SmlS4 4.2827E+14

1180 9.23653+11
K182 2.0397E+14
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W183 1. 1014+14
t184 2.35684+14

AJBRF Reactor

Nuclide N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.69312+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+1S

U234 6.5388E+10 4.54881-15 5.0884E-02 3.60731-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.00221-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02CMy) U235
U238 1.1803E+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.95391-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0809E+05 2.6255E-14 7.7063E-09 2.8551E-02 3.6827E-01 9.9532E-12 2.94621-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals. 4.4129E+22 1.0032E-09 1.8477871+04 1.5184E+03 2.2749E+03 6.1485E-08 1.8661E-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 20.07 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 3.18895E+08
He 1.18534E+10
Na 1.09073E+19
Mg 2.74459E+08
Al 1.10676E+22
Si 1.03039E+ll

P 6.57396E+05
S 9.35628E+20

Cl 2.33829E+09
Ar 3.72404E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.37669E+07
As 1.13335E+16
Se 4.09019E+07
Br 3.54167E+15
Kr 1.85350E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Hb 4.56952E+15
Mo 8.01589E+05
In 3.12104E-07
Sn 1.81777E+05
Sb 1.16227E+15
Te 1.08732E+07
1 3.55107E-03

Xe 2.11298E+06
Cs 3.28794E+05
Ba 2.0811SE+17
La 1.76870E+06
Ce 8.97848E-02
Pr 2.8978SE-02
Nd 1.89634E+04
PM 4.52927E+04
Sm 1.88252E+15
Eu 8.25064E+07
Gd 5.40136E+05
Lu 0.00000E+00
Ef 9.27436E-03
Ta 1.23418E+04

W 7.69706E+14
Re 1.31344E+06
Hg 1.08622E-01
T1 5.06915E-01
Pb 4.78079E+15
Di 1.12391E+03
Th -1.56629E-02

U 1.18888E+15
Np 1.08092E+05
Pu 1.80782E+07
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Production of H , 0. appms/y. iProduction of He . 0. appm/y.
AJERF Reactor

AJ3RF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4
5
6
7
8
9

20
11
12
13
14
15

E range
C 10 -, 100 KeV)

0.1 -a 0.2 MeV)
0.2 -a 0.4 MeV)
0.4 -a 0.6 MeV)
0.6 -a 0.8 MeV)
0.8 -a 1.0 MeV)
1.0 ->1.22 MeV)

(1.22 ->1.44 MeV)
(1.44 ->1.66 MeV)
(1.66 -, 2.0 MeV)
( 2.0 -a 2.5 NeV)

2.5 -a 3.0 MeV)
3.0 -a 4.0*MeV)

( 4.0 -a 5.0 MeV)
5.0 -a 6.5 HeV)

MeV/cm3^s
1.1674E-01
1.62065-01
2.6036E-01
2.2053E+00
5.7837E-02
5.0452E+00
3.2324E+00
1.1571E+01
5.8871E+01
3.3645E+03
2.3621E+00
1.5626E+01
8. 6292E+01
8.9586E+00
5.2611E-10

Photons/cmu3^s
2.1226E+00
1. 0455E+00
8.6786E-01
4.4106E+00
8.26245-02
S.6057E+00
2.9120E+00
8.7003E+00
3.7981E+01
1. 8385E+03
1. 0498E+00
5.6823E+00
2.4655E+01
1. 99085.00
9.149BE-11

18-Group gamma source distribution (Photons/cm3^s)
SCRLR-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.46555+01 5.68235+00
1.0498E+00 1.8385E+03 4.6681E+01 2.9120E+00 5.6057E+00 8.2624E-02
4.4106E+00 4.3393E-01 4.3393E-01 1.0455E+00 1.06135+00 1.06135+00

AJERF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

At Cooling Timee . 332.29 (d)

Nuclide N/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 9.3376E+10

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17
X 39 1.2658E+21
X 40 1.58805+17
X 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 4.0453E+ll
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 2.64065+08
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17
Ti 47 2.2992+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.22215+14
V S1 8.86618+16

Cr 50 3.19215+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn SS 3.2198E+17
Fe 54 1.4290E+20
Fe 55 2.0216E+09
Fe 56 2.24125+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Hi 58 2.9537E+16
xi 60 1.1378E+16
Ni 61 4.9463E+14
Hi 62 1.5767E+15

Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 B.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJ3RF Reactor

WATT/cm3 JOULE/cm3 G(MeV/g*a) Bq/cm3 Ci/cm3 ALI/cm3

2.9639E-13 1.7272E+04

4.5342E-17 2.1258E-04

1.6107E-13 3.2664E-06

1.8228E-01 2.7250E+00

1.60495-05 8.6286E-02

0.0000E+00 1.3021E+01

7.3649E-11 1.6926E-05 K 40

2.3321E-12 2.501SO-08 Ca 41

3.5191E-10 9.8641E-06 Ca 45

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

1.5322E-14 1.9078E-06 1.1538E-02 1.6236E+01 4.3880E-10 5.3583E-06 Fe SS
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Nuelide N/cm3 WATT/CM3 JOULE/cm3 GCNeV/g11s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl2l
Sbl23
Bal30
Ba132
Bal34
Bal35
Ba136
Bal37
Ba138
Sm144
Sm147
Sm148
Sm149
S1SO
SmlS2
Sn 154

W180
W182
W183
H184
W186

Pb204
Pb206
Pb207
Pb208
U234
U235
U238

332.3

4.0485E+lS
1.1334E+16
1.7953E+15
1.7464E+15
2.1507E+16
8.2934E+15
1.3656E+15
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1. 6072E+15
4.5695E+15
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301E+1S
1.3719E+16
1,6345E+16
2.3375E+16
1.4921E+17
S.7981E+13
2.8219E+14
2.llS9E+14
2.6016E+14
1.3893E+14
5.0338E+14
4.2827E+14
9.2365E+11
2.0397E+14
1. 1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1.1522E+15
1.0566E+15
2.50518+15
6.5388E+10
8.SS9E+12
1.1803E+15

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-1S

2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20

8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20

2.86848-09 Sm147
2.80118-14 Sm148
1.1161E-13 Sm149

4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03

2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04

3.9706E-15 8.07698+02 3.0961E-06 5.8021E-03

4.8162E-13 1.847787E+04 1.9386E-01 3.2083E+01

1.5799E-13 2.8654E-07
7.2202E-15 1.2311E-08
1.5681E-13 2.5560E-07
8.6712E-10 3.2736E-05

U234
U235
U238

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 332.29 (d)

Energy distribution of decay gamma-rays

Group E range
1 ( 10 -, 100 KeV)
2 ( 0.1 -2 0.2 MeV)
3 ( 0.2 -, 0.4 MeV)
4 ( 0.4 -, 0.6 XeV)
5 ( 0.6 -a 0.8 MeV)
6 ( 0.8 -> 1.0 oeV)
7 1.0 -a1.22 MeV)
8 (1.22 -a1.

4 4 
MeV)

9 (1.44 -al.
6 6 

KeV)
10 (1.66 -a 2.0 MeV)
11 C 2.0 -a 2.5 MeV)
12 C 2.5 -a 3.0 M1eV)
13 C 3.0 -a 4.0 NeV)
14 C 4.0 -a 5.0 MeV)
15 C 5.0 -a 6.5 MeV)

MeV/cm3*s
2.71261-02
33.7397E-05
3.70008-06
2.78688-05
3.4103E-09
1.9953E-09
1.9023E-09
1.62848-09
4.2594E-01
1. 6532E-09
1. 9975S-09
1.5319E-09
1.7824E-09
8.6382E-10
5.26118-10

Photons/cm3-a
4.9321E-01
2.4127E-04
1.2333E-05
S .5737E-OS
4. 8719E-09
2.2170E-09
1.7138E-09
1.2243E-09
2.7480E-01
9.0340E-10
8.87788-10
5. 5704E-10
.5.09268-10
1. 9196E-10
9.1498E-1l

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamnma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.14988-11 1.9196E-10 5.0926E-10 5.5704E-10

8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09

5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 2.46608-01 2.46608-01

AJBRF Reactor
AJURF at the Omaha Veterans Affairs Hospital

At Cooling Time * 332.29 (d)

COMPOSITION

ELEMENT ATOMES/cm3

H 3.18895E+08
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He
Na
M5
Al
Si

p
S

Cl
Ar

K
Ca
Sc
Ti
V

Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Er
Kr
Rb
Sr

y
Zr
Nb
Mo
In
Sn
Sb
Ta'
I

Xe
Ca
Ba
La
Ce
Pr
Nd
Pm
Sm
EU
Gd
Lu
Hf
Ta

W
Re
Eg
TI
Pb
Bi
Th

U
Np
Pu

Totals-

1.18534E+10
1.09073E+19
2.74892E+08
1.10676E+22
1. 03040E+ll
7.56830E+01
9.35628E+20
2.42698E+09
2.95007E+08
1.35727E+21
2 .83107E+22
1.25906E+16
3.09035E+18
8 .88828E+16
7.34665E+16
3 .21983E+17
2.44268E+21
1.44063E+16
4.33883E+16
2.89540E+16
4.54555E+16
1.01490E+16
1.37789E+07
1.13335E+16
4 .10123E+07
3.54167E+15
1.85569E+07
2.98003E+16
2.43858E+17
1.43253E+16
5.74016E+16
4.56952E+15
8 .20035E+OS
0. 00000E+00
1.83022E+05
1.16227E+15
1.10931E+07
3 .70896E-03
2.20256E+06
3.18052E+05
2.08115E+17
1.76895E+06
9.05547E-02
2.89856E-02
2 .06216E+04
4.73591E+04
1.9 8252E+15
8 .28919E+07
5.76504E+05
0.00000E+00
9.27439E-03
1 .30189E+04
7.69706E+14
1.32879E+06
1.06825E-01
S .09036E-01
4.78079E+15
1.12429E+03

-1 .38397E-02
1.18888E+15
3.60006E-38
1.81866E+07
4 .41291E+22

i

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

332.3 (d)

D (Sv/h) Bq/g Bq/cm3 Ci/m3 AHI/cm3 WATT/cm3 JOULE/cm3

3.796E-04 9.681E+02 2.275E+03 6.148E-02 1.866E-04 1.003E-09 1.847787E+04

4.847E-08 1.365E+01 3.208E+01 8.671E-04 3.2743-05 4.816E-13 1.847787E+04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.00003100(cm3) of NBS Concrete Si

Time Becquerel Sv/h ALI Watt
zero 2.275B+03 3.7968-04 1.866E-04 1.003E-09

332.3 (d) 3.208E+01 4.847E-08 3.274E-05 4.816E-13

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg KW/Kg Ci/Kg MeV/g*s
zero 9.681E+05 4.269E-10 2.616E-05 1.518E+03

332.3 (d) 1.365E+04 2.049E-13 3.690E-07 1.939E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Eq/g Sv/h W/g Cl Index

zero 9.681E+02 3.7968-04 4.2693-10 2.768E+03

332.3 (d) 1.365E+01 4.847E-08 2.049E-13 4.283E-01

AJERF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux
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Elapsed Time.

Step I Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 a Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step a Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 . Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14.. Activation of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 . Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 . Activation of
Cold Pause of

Step 21 . Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.92592E.07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925929+07(C), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92592+07(s), i.e.

2.276822+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.925929+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(a), i.e.
2.925922+07(s), i.e.

2.27682E506 (s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(a), i.e.
2.925929+07(s), i.e.

2.27682S+06(a), i.e.
2.92592E+07((s), i.e.

2.276829+06(s), i.e.
2.925928+07(m), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

3.310205O06(u), i.e.
2.8225BE+07(s), i.e.

2.B2600E+06(s), i.e.
2.87100E+07(C), i.e.

26.35 (d)
338.65 (d)

26.3S Cd)
338 .65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 4d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 Cd)

26.3s (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31' Cd)
326.69 (d)

32.71 (d)
332.29 (d)

26.35
365.00

1.07
2.00

2.07
3.00

3.07
4.00

4.07
5.00

5.07
6.00

6.07
6.99

7.07
7.99

8.07
8 .99

9.07
9.99

10.06
10.99

11.06
11.99

12.06
12.99

13.06
13.99

14.06
14.99

15.06
15.99

16.06
16.99

17.06
17.99

18 .06
18.99

19.09
19.98

20.07
20.98

(d)
(d)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

Cy)
Cy)

(y)
Cy)

Cy)
Cy)

Intervals 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals 2

Intervals 2

Intervals * 2

Intervals t 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals * 2

Step 22 * Activation of 2.14200E+06(8), i.e. 24.79 (d) 21.05 Cy) Intervals . 2

Cooling Times (s) i

2.9394E+07

340.2 (d)

AJBRF Reactor

Step s 1

Elapsed Time . 26.35 Cd)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g9s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.23075+03 6.0290E-08 1.642BE-04

Production of H s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.0702E-13 1.847787E.04 l.8460E-01 1.3944E+01 3.7687E-10 2.4601E-05

Step . 2
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Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51711E+03 2.2411E+03 6.0571E-08 1.7080E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time I 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (HeV/gs) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E.04 1.5171E+03 2.24511+03 6.06781-08 1.7275E-04
Production of H. 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01 5.5225E-10 2.7616E-05

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41293+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03 6.0738E-08 2.7362E-04
Production of H . 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/5*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step . 5

Elapsed Time * 4.07 (y)
N/cm3 ItATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 5.00 5y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Sq/cm3 Ci/cm3 AEI/cm3 i

otals, 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01 6.2714E-10 2.8569E-05

Step . 6

Elapsed Time . 5.07 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/9-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41291+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03 6.0812E-08 1.7455E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.41041-13 1.847787E+04 1.9029E-01 2.4118E+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time . 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gws) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51728+03 2.25091+03 6.0836E-08 1.7485E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/S-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.41713-13 1.847787E+04 1.90801-01 2.4826E+01 6.70981-10 2.9106E-05

Step. 8

Elapsed Time , 7.07 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03 6.0855E-08 1.7508E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.41291+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01 6.8586E-10 2.9287E-05

Step. 9

Elapsed Time . 8.07 (y) i
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g-B) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 1.0026E-09 1.847787E+04 1.51721+03 2.2522E+03 6.08691-08 1.7526E-04
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Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01 6.9742E-10 2.9428E-05

Step . 10

Elapsed Time 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2526E+03 6.0881E-08 1.7540E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01 7.0643E-10 2.9538E-05

Step . 11

Elapsed Time i 10.06 (y)
N/cm3 WATr/cm3 JOULE/cm3. G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.8477873+04 1.5172E+03 2.2529E+03 6.0889E-08 1.7550E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.43193-13 1.8477873+04 1.9190E-01 2.6397E+01 7.13443-10 2.9623E-05

Step . 12

Elapsed Time . 11.06 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/gos)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time : 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01

Step . 13

Elapsed Time * 12.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01

Step * 14

Elapsed Time . 13.06 (y)
. N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otalst 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of 3 , 0. *ppm/y.
Production of He i 0. appm/y.

Elapsed Time i 13.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.43643-13 1.8477873+04 1.9224E-01

Step I 1S

Elapsed Time i 14.06 (y)
N/cm3 NATT/cm3 JOULE/cm3 G(NeV/g*8)

otals. 4.41293+22 1.0026E-09 1.8477873+04 1.5172E+03
Production of H * 0. appm/y.
Production of He s 0. appm/y.

Bq/cm3
2.2532E+03

Bq/cm3
2.6600E+01

Bq/cm3
2.25343+03

Eq/cm3
2.6757E+01

Bq/cm3
2.25353+03

Bq/cm3
2.6881E+01

Ci/cm3
6.0896E-08

Ci/cm3
7.1891E-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

Ci/cm3
6.0906E-08

Ci/cm3
7.2651E-10

ALI/cm3
1.7559E-04

ALI/Cm3
2.9690E-05

ALI/cm3
1.7565E-04

ALI/cm3

2.9742E-05

ALI/cm3
1.7570E-04

ALI/cm3
2.9783E-05

ALI/cm3
1.7574E-04

ALI/cm3
2.9814E-OS

Bq/cm3 Ci/cm3
2.2536E+03 6.09093-08

Elapsed Time i 14.99 fy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.41293+22 4.4373E-13 1.847787E+04 1.92313-01 2.69783+01

Step . 16

Elapsed Time * 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gvs) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2537E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 15.99 (y)

Ci/cm3
7.2913E-10

Ci/cm3 ALI/cm3
6.0912E-08 1.7578E-04
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3
otals. 4.4129E+22 4.438O0-13 1.847787E+04 1.9236E-01 2.7054E+01

Step * 17

Elapsed Time * 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gws) Bq/cm3

otals, 4.4129E+22 1.00262-09 1.847787E+04 1.5172E+03 2.2538E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 16.99 (y)
N/cm3 SATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01

Step, 18

Elapsed Time . 17.06 (y)
N/cm3 WA7T/cm3 JOULB/cm3 G(HeV/g*s) Bq/cm3

otals. 4.41292+22 1.0026E-09 1.8477871+04 1.5172E+03 2.25398+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 .JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41291+22 4.4390E-13 1.847787E+04 1.9243E-01 2.71611+01

Step * 19

Elapsed Time 18.06 (y)
N/cm3 WATT/cm3 JOUIE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 18.99 (y)
N/cm3 WAlT/cm3 JOULIE/cm3 G(MeV/ges) Bq/cm3

otals. 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E101

Step . 20

Elapsed Time * 19.09 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03 2.27573+03
Production of H a 0. appm/y.
Production of He 0. appm/y.

Elapsed Time i 19.98 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G(MceV/g-s) Bq/cm3

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.9353E-01 3.2642E+01

Step * 21

Elapsed Time 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gls) Bq/cm3

otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.2707E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 4.81622-13 1.847787E+04 1.9386E-01 3.2083E+01

Ci/cm3 ALI/cm3
7.3118E-10 2.9839E-05

Cilcm3 A8I/cm3
6.0914E-08 1.7580E-04

Ci/cm3 ALI/cm3
7.3280E-10 2.9859E-05

Ci/cm3 ALI/cm3
6.0915E-08 1.7582E-04

Ci/cm3 ALI/cm3
7.3408E-10 2.9874E-05

Ci/cm3 ALI/cm3
6.0917E-08 1.7583E-04

Ci/cm3 ALI/cm3
7.3510E-10 2.9887E-05

Ci/cm3 ALI/cm3
6.1506E-08 1.8996E-04

Ci/cm3 ALI/cm3
8.82201-10 3.3364E-05

Ci/cm3 ALI/cm3
6.13711-08 1.86618-04

Ci/cm3 ALI/cm3
8.6712E-10 3.27363-05

Step * 22
AJBRP Reactor

AjBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 21.05 (y) Cooling Time 0.

Nuclide N/cm3 NATT/cm3 JOULE/cm3 G(MeV/g-s) 8q/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+29
Na 24 4.3305E+05 4.1691E-12 3.24441-07 9.7660E+00 5.5646E+00 1.5040E-10 2.38831-06 1.498E+01 (h) Na 24
Na 24ml 1.2240E-01 3.2548E-13 9.4863E-15 8.3994E-01 4.1997E+00 1.1351E-10 7.5534E-13 2.0201-02 (s) Na 24.1
Al 27 1.1068E+22
Al 28 3.66603+05 9.1443E-10 1.7739E-07 1.4337E+03 1.8898E+03 5.1076E-08 9.2638E-06 2.2411+00 (m) Al 28
Si 28 9.74241+10
S 32 8.8903E+20
S 33 7.01723+18
S 34 3.9390E+19
S 35 1.01681+07 7.2929E-15 7.9539E-08 0.00001+00 9.3227E-01 2.5197E-11 7.1713E-07 8.750E+01 (d) S 35
S 36 1.8713E+17

Ar 37 6.2538E+07 6.1461E-15 2.6839E-08 1.9714E-03 1.4321E+01 3,8706E-10 1.2035E-06 3.503E+01 (d) Ar 37
1 39 1.2658E+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.82283-01 2.7250E+00 7.3649E-11 1.69261-05 1.280E+03(My) K 40
X 41 9.13471+19
K 42 1.30331+07 5.5665E-11 3.5775E-06 2.5576E+01 2.02792+02 5.4807E-09 8.7033E-05 1.237E+01 (h) I 42

Ca 40 2.74453+22
Ca 41 4.2207E+11 4.7309E-17 2.2179E-04 1.6745E-05 9.00281-02 2.43321-12 2.6095E-08 1.930E+05 (y) Ca 41

tw
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Ca 42 1.8317E+20
Ca 43 3.8219E.19
Ca 44 5.9056E.20
Ca 45 8.84681E08 5.3962E-13 1.0943E-05 O.OOOOE+00 4.3623E+01 1.1790E-09 3.3048E-0S 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.5586E+05 1.0182E-13 5.7589E-08 2.0412E-01 4.5235E-01 1.2226E-11 7.2377E-07 4.538E+00 (d) Ca 47
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49
SC 45 1.2591E+16
Sc 47 1.79551+05 1.8696E-14 7.7966E-09 1.9885E-02 4.3055E-01 1.1637E-11 2.3273E-07 3.346E+00 (d) Sc 47
Sc 49 1.5031E+OS 3.9817E-12 1.9711E-08 1.2920E-02 3.0362E+01 8.2060E-10 2.4887E-06 5.719E+01 (m) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.4899+.1(Cy) V S0
V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.97932+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
14n 56 7.7761E+04 2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 Ch) Mn 56
Fe 54 1.42902+20
Fe 55 2.4639E+09 1.8674E-14 2.3252E-06 1.4063E-02 1.9788E+01 5.3480E-10 6.5306E-06 2.7351+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.2099E+07 8.3433E-13 4.6274E-06 2.0163E+00 3.9844E+00 1.0769E-10 7.1662E-06 4.450E+01 (d) Fe S9

AJ3RF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01. 1.86021-11 1.1706E-09 1.047E+01 Cm) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.1378B+16
Ni 61 4.9463E.14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15

A - Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+1S
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76
Br 79 1.7953E+1S
Br 80 4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 O.OoOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04CMy) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E1,6
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Ba130 2.2060E+14
Bal32 2.1020E+14
Ba134 5.0301E+15
Bal35 1.3719E+16
Ba136 1.6345E+16
Bal37 2.3375E+16
Ba138 1.4921E+17
5m144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 O.OOOOE+00 5.8515E-OS 1.S815E-15 2.8684E-09 1.0S9x+OSCNy) Sm147
Sm148 2.1159E+14 2.1213E-22 6.73271+01 0.0000+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sml148
Sml49 2.60161+14 8.4219E-22 7.66888+01 0.0000E+00 2.85711-09 7.7219E-20 1.1161E-13 2.000E+O9(My) WAm49
SmiSO 1.38931+14
Sml52 5.0338E+14
Sm1S3 4.04661+OS 8.8551E-14 2.14778-08 4.39861-02 1.66841+00 4.5092E-11 1.23591-06 1.946E+00 (d) Sm153
Sm154 4.2827E+14

W180 9.2365E+11
11182 2.0397E+14
W183 1.1014E+14
p184 2.3584E+14

5AJSRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
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Pb204 6.69311+13
Pb206 1.1522E+1S
Pb207 1.0566E+1S
Pb208 2.5051E+1S

U234 6.5388E+10 4.5488E-1s 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234

U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-OS 2.6715E-04 7.2202E-1S 1.2311E-08 7.037E+02(My) U235

U238 1.1803E+15 3.9706E-1S 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238

U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np
2

39 1.0803E+05 2.6239E-14 7.7015E-09 2.8533E-02 3.6804E-01 9.9471E-12 2.94432-07 2.355E+00 (d) Np239

here are 114 Nuclides.

Totals, 4.41291+22 1.0029E-09 1.847787E+04 1.5179E+03 2.2597E+03 6.1074E-08 1.7656E-04

AJWRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 21.05 (y) Cooling Time 0.

COMPOSITION.

ELEMENT ATOMES/Cm3

E 3.32724E+08
He 1.23674E+10
Na 1.09073E+19
Mg 2.86381E+08
Al 1.10676E+22
Si 1.07507E+ll

P 5.47427E+05
S 9.35628E+20
Cl 2.460611+09
Ar 3.705121+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.219831+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.43644E+07
As 1.13335E+16
Se 4.26803E+07
Br 3.54167E+15
Kr 1.93397E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 8.41399E+05
In 3.12104E-07
Sn 1.89716E+05
Sb 1.16227E+15
Te 1.13901E+07

I 3.74168E-03
Xe 2.22213E+06
Ca 3.45402E+05
Ba 2.08115E+17
La 1.84537E+06
Ce 9.37154E-02
Pr 3.02354E-02
Nd 2.07477E+04
Pm 4.75000E+04
Sm 1.88252E+15
Eu 8.60964E+07
Gd 5.79208E+05
Lu 0.00000E+00
Hf 9.67653E-03
Ta 1.30732E+04
W 7.69706E+14

Re 1.37388E+06
Hg 1.12900E-01
Ti 5.16639E-01
Pb 4.78079E+15
Bi 1.17268E+03
Th -1.56553E-02

U 1.18888E+15
Np 1.08025E+05
Pu 1.88666E+07

Production of H * 0. appm/y.

Production of He * 0. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.
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Energy distribution of decay gamma-rays

Group
1
2
3
4

6
7
8
9

10
11
12
13
14
15

E range
10 -. 100 KeV)

0.1 -, 0.2 MeV)
0.2 -, 0.4 MeV)
0.4 -, 0.6 MeV)
0.6 -a 0.8 MeV)
0.8 -. 1.0 MeV)

C 1.0 ->1.22 MeV)
(1.22 ->1.44 MeV)
(1.44 -a1.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 MeV)

C 4.0 -a 5.0 MeV)
5.0 -a 6.5 MeV)

MeV/cm3^s
1.1490E-01
1.5239E-01
2.5939E-01
2.2051E+00
5.7826E-02
5.0448E+00
2.6231E+00
1.1020E+01
5.88701+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3*s
2.0890E+00
9.8316E-01
8.6462E-01
4.4101E+00
8.2609E-02
5.6053E+00
2.3631E+00
8.28571+00
3.7980E+01
1. 8385E+03
1. 04982+00
5.6823E+00
2.4655E+01
1.9908E+00
9.1498E-1

18-Group gamma source distribution (Photons/cm3*s)
SCALE-OR2IL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.62661+01 2.3631E+00 5.6053E+00 8.2609E-02
4.41011+00 4.3231E-01 4.32311-01 9.8316E-01 1.04451+00 1.0445E+00

AJBRF Reactor
AJSRF at the Omaha Veterans Affairs Hospital

At Cooling Time s 340.21 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28
S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Hi 55
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

1. 09071+19
1.1068E+22
9.7425E+10
8.89032+20
7.0172E+18
3.9390E+19
1 .8713E+17
1.2658E+21
1.5880E+17
9.1347E+19
2 .7445E+22
4.2207E+ll
1.8317E+20
3.82192+19
5.9056E+20
2.0764E+08
1.13241+18
5.2941E+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1. 6719E+17
1.6008E+17
2.2221E+14
8 .8661E+16
3.1921E.lS
6.1558E+16
6. 9793E+15
1.7375E+15
3.2198E+17
1.4290E+20
1.9458E+09
2.24121+21
5.17851+19
6.8395E+18
1.4406E+16
2.9537E+16
1. 1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8 .92 65E+15
2.2091E+16
1.2682E+16
1.8637E+15
8 .5456E+15
2.7273E+14
6. 1006E+15

2.96391-13 1.7272E+04 1.8228E-01 2.7250E+00 7.36491-11 1.6926E-05 K 40

4.7308E-17 2.21792-04 1.674SE-05 9.00272-02 2.4332E-12 2.6095E-08 Ca 41

1.2665E-13 2.5685E-06 0.0000E+00 1.0239E+01 2.7672E-10 7.7566E-06 Ca 45

5.7258E-24 3.B8241+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

1.47471-14 1.8363E-06 1.1106E-02 1.5627E+01 4.2235E-10 5.1574E-06 Fe 55

AJS3RF Reactor

Nuclide N/cm3

Ga 71 4.048SE+1S
As 75 1.1334E+16
Br 79 1.7953E+15

WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALr/cm3
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Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Bal3 0
Bal32
Bal34
Bal35
Bal36
Bal37
Bal38
Sm144
SM147
Sm148
Sml49
Smiso
SmlS2
SmlS4

W180
W182
S183
W184
wig16

Pb204
Pb206
Pb207
Pb208

U234
U235
U238

340.2

1.7464E+15
2.1507E+16
8.2934E+15
1.3656E+15
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1.6072E+15
4 .5695E+15
6.6494E144
4.9734E.14
2 .2060E+14
2 .1020E+14
5.0301E+15
1.3719E+16
1.6345E+16
2.3375E+16
1.4921E+17
5 .7981E+13
2. 8219E+14
2.1159E+14
2.6016E+14
1.3893E+14
5.0338+14
4.2S27E+14
9.2365E+ll
2. 0397E+14
1.1014E+14
2.3584E+14
2 .1883E+14
6.6931E+13
1.1522E+1S
1.0566E+15
2.50511+15
6.5388+10
S.5599E+12
1.1803E+15

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.151S8-17 1.0377E+02 0.0000E+00 5.S515E-05 1.5S151-15 2.S684E-09 Sm147
2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.801SE-20 2.8011S-14 Sm148
8.4219E-22 7.668SE+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm249

4.5488E-1S 5.0884E-02 3.6073E-06 5.8455E-03
2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04
3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03
4.46631-13 1.8477878+04 1.9343E-01 2.8697E+01

1.5799E-13 2.8654E-07
7.2202E-15 1.2311E-08
1.5681E-13 2.55601-07
7.7558E-10 3.0429E-05

U234
U235
U238

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 340.21 (d)

Energy distribution of decay gamma-rays

Group E range
1 C 10 -, 100 KeV)
2 C 0.1 -. 0.2 MeV)
3 C 0.2 -. 0.4 HeV)
4 C 0.4 -. 0.6 MeV)
S C 0.6 -. 0.8 MeV)
6 C 0.8 -1 1.0 :eV)
7 C 1.0 -,1.22 MeV)
8 (1.22 -,1.44 MeV)
9 (1.44 -,1.66 MeV)

10 C1.66 - 2.0 3MeV)
11 C 2.0 -, 2.5 MeV)
12 C 2.5 -. 3.0 MeV)
13 ( 3.0 -. 4.0 MeV)
14 C 4.0 - 5.0 MeV)
15 C 5.0 -. 6.5 Mev)

MeV/cm3 -s
2.6116E-02
3.7397E-05
3.7000E-06
2.786SE-05
3.41031-09
1.9953E-09
1.9023E-09
1.6284E-09
4.2594E-01
1.6532E-09
1.9975E-09
1.5319E-09
1.78241-09
8.6382E-10
5.2611E-10

Photons/cm3 s
4.7484E-01
2.4127E-04
1.2333E-05
5.5737E-05
4.8719E-09
2.2170E-09
1.7138E-09
1.2243E-09
2.7480E-01
9.0340E-10
8 .8778E-10
5.5704E-10
5.0926E-10
1.9196E-10
9.1498E-11

18-Group gammea source distribution (Photons/cm3's)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000E+00 0.00001+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.87191-09
5.s737E-OS 6.1667E-06 6.1667E-06 2.4127E-04 2.3742E-01 2.3742E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 340.21 (d)

COMPOSTTIONA c

ELEMENT ATOMES/cm3

H
He
Ila
Mg
Al
Si
P
S

3.32724E+08
1.23674E+10
1.09073E+19
2 .86814E+08
1.10676E+22
1.07507E+ll
5.07758E+01
9 .35628E+20



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 173 of 400

Cl 2.53255E+09
Ar 3.07348E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.43764E+07
As 1.13335E+16
Se 4.27907E+07
Br 3.54167E+15
Kr 1.93616E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+1S
Mo 8.55948E+05
In 0.00000E+00
Sn 1.90959E+05
Sb 1.16227E+15
Te 1.15753E+07

I 3.86989E-03
Xe 2.29807E+06
Cs 3.43461E+05
Ba 2.08115E+17
La 1.84563E+06
Ce 9.44815E-02
Pr 3.02425E-02
Nd 2.25164E+04
Pm 4.90787E+04
Sm 1.88252E+15
Eu 8.64826E+07
Gd 6.16046E+05
Lu 0.OOOOOE+00
Hf 9.67656E-03
Ta 1.36169E+04

N 7.69706E+14
Re 1.38660E+06
Hg 1.11458E-01
Ti 5.18431E-01
Pb 4.78079E+15
Di 1.17307E+03
Th -1.37077E-02

U 1.18888E+1S
Np 3.49920E-39
Pu 1.89749E+07

Totals' 4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

340.2 td)

D (Sv/h) Bq/p Bq/cm3 Ci/m3 ALI/crr3 WATT/Cm3 JOULE/cm3
3.795E-04, 9.6162+02 2.2603+03 6.107E-02 1.766E-04 1.003E-09 1.847787E+04
4.836E-08 1.221E+01 2.870E+01 7.756E-04 3.0432-OS 4.466E-13 1.847787S+04

AJBRF Reactor
AJBRF at the Omaha veterans Affairs Hospital

For a volume of 1.0000SEOO(cm3) of NBS Concrete S1,

Time Becquerel Sv/h ALI Watt
zero 2.2603+03 3.7953-04 1.7661-04 1.0032-09

340.2 (d) 2.8703+01 4.8363-08 3.043E-05 4.466E-13

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg KW/Kg Ci/Kg meV/g-s
zero 9.616E+05 4.2682-10 2.5992-05 1.518E+03

340.2 (d) 1.2213+04 1.901E-13 3.3002-07 1.934E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g C1 Index
zero 9.6163+02 3.795E-04 4.268E-10 2.768E+03

340.2 (d) 1.221E+01 4.836E-08 1.901E-13 4.271E-01

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Elapsed Time.

26.35 (d) 26.35 (d)Step 1 , Activation of 2.27682E+06(s), i.e. Intervals . 2
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Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 * Activation of
Cold Pause of

Step 6 Activation of
Cold Pause Of

Step 7 * Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 .Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 Activation of
Cold Pause of

Step 22 * Activation of
Cold Pause of

Step 23 Activation of

2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), I .e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592+07 (s), i.e.

2.27682E+06(s), i.e.
2.92592E+07()), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(a), i.e.
2.S2592E+07 (s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(5), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(8), i.e.
2.92592E+07(8), i.e.

3.31020E+06(s), i.e.
2.82258E+07(s), i.e.

2.82600E+06 (s), i.e.
2.871003+07(s), i.e.

2.142003+06(s), i.e.
2.939403+07(8), i.e.

2.12400E+06(s), i.e.

338.65 (d)

26.35 (d)
338.65 (d)

26.35 (a)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)

365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3 .00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

1S.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals: 2

Intervals * 2

Intervals, 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Cooling Times (a) .

2.9412E+07

340.4 (d)

AJBRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 0(MeV/q9s) Bq/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3

otals. 4.41293+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51713+03 2.2411E+03

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/Cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04
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Production of H . 0. appm/y.
Production of He , 0. appm/y.

_ Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cmg ALI/cm3

otals- 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time ,
N/cm3

otals, 4.4129E+22

2.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

1.0026E-09 1.847787E+04 1.5171E+03 2.2451E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01

Step . 4

Elapsed Time i 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 4.00 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01

Step . S

Elapsed Time . 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03
Production of H * 0. appm/y.
Productionof ge * 0. appm/y.

Elapsed Time * S.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals, 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 .1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03
Production of H * 0. *ppm/y.
Production of He * 0. appm/y.-

Elapsed Time * 6.00 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(NeV/g-s) Sq/cm3

otals, 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E+01

Step : 7

Elapsed Time * 6.07 (y)
N/C.3 wATr/cm3 JOULE/cm3 G (MeV/g9s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04, 1.51723+03 2.2509E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.41718-13 1.847787E+04 1.9080E-01 2.4826E+01

Step . 8

Elapsed Time * 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) 8q/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.S172E+03 2.2516E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otalss 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01

Ci/cm3
6.0678E-08

Ci/cm3
5.5225E-10

Ci/cm3
6.0738E-08

Ci/cm3
5.9504E-10

Ci/cm3
6.0780E-08

Ci/cm3
6.2714E-10

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6.85S6E-10

ALI/cm3
1.7275E-04

ALI/cm3
2.7616E-05

ALI/cm3
1.7362E-04

ALI/cm3
2.8170E-OS

ALI/cm3
1.7416E-04

ALI/cm3
2.8569E-05

ALI/cm3
1.7455E-04

ALI/cm3
2.8872E-05

ALI/cm3
1.7485E-04

ALI/cm3
2.91063-05

ALI/CM3
1.7508E-04

ALI/cm3
2.9287E-05

Step . 9

Elapsed Time . 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 GO(MeV/g-s) 8q/cm3

otals, 4.41293+22 1.00263-09 1.847787E+04 1.5172E+03 2.2522E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)

Ci/cm3 ALI/cm3
6.0869E-08 1.7526E-04
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N/cm3 WATT/cm3 JWULE/cm3 G(MeV/g*s) Bq/cme3
otalcs 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5803E+01

Step * 10

Elapsed Time * 9.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/rIe) Blq/cm3
otals, 4.4129E+22 1.0026E-09 1.8477878+04 1.5172E+03 2.25262+03

Production of H 0. appm/y.
Production of He 0 0. appm/y.

Elapsed Time , 9.99 (y)
N/cm3 WATr/cem3 OJWLE/cm3 G(MeV/g*s) HBq/cm3

otals, 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01

Step, 11

Elapsed Time , 10.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/qgs) Bq/cm3
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03

Production of H. O. appm/y.
Production of He 0. appm/y.

Elapsed Time , 10.99 (y)
N/em3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/em3

otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01

Step, 12

Elapsed Time , 11.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3
otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2532E+03

Production of H s O. appm/y-
Production of He * 0. appm/y.

Ci/cm3 ALI/cm3
6.9742E-10 2.9428E-05

* Ci/cm3
6.0881E-08

Ci/cm3
7.0643E-10

Ci/cm3
6.0889E-08

Ci/cm3
7.1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7.1891E-10

Elapsed Time I 11.99 (y)

N/cm3 WATT/cm3 JWULE/Cm3 G(NeV/g~S)
otals. 4.41293+22 4.4338E-13 1.847787E+04 1.9204E-01

Step , 13

Elapsed Time s 12.06 (y)
N/cm3 WArr/cm3 JOULE/Cm3 G(MeV/g*s)

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03

Production of H O. appm/y.
Production of He O. appm/y.

Elapsed Time , 12.99 (y)
N/Cm3 WATT/cem3 JOULW/cm3 G(NeV/g9s)

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01

Step, 14

Elapsed Time 13.06 (y)
N/cm3 WATT/cm3 JOULE/em3 G(MeV/9*s)

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.
Production of He 0. appm/y-

Elapsed Time 13.99 (y)
N/cm3 11ATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.4364E-13 1.847787E.04 1.9224E-01

Step , 15

Elapsed Time , 14.06 (y)

N/cm3 WATT/cm3 JULE/cm3 G(MeV/g-s)
otals., 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H. O. appm/y.
Production of He O 0. appm/y.

Elapsed Time 2 14.99 (y)

N/cm3 WATr/cm3 JOWLE/em3 G(NeV/g9s)
otals. 4.41298+22 4.43736-13 1.8477873+04 1.9231E-01

Bq/cm3
2.6600E+01

ALI/Cm3
1.75403-04

ALI/cm3
2.9538E-05

ALI/Cm3
1.7550E-04

ALI/cm3
2.9623E-OS

ALI/cm3
1.7559E-04

ALI/Cw3
2.9690E-OS

ALI/cm3
1.7565E-04

ALI/Cm3
2.9742E-OS

ALI/Cm3
1.7570E-04

ALI/cm3
2.9783E-OS

ALI/Cd3
1.7574E-04

ALI/cm3
2.9814E-05

Sq/Cm3
2.2534E+03

Bq/cm3
2.6757E+01

Bq/cm3
2.2535E+03

Bq/Cm3
2.6881E+Ol

Bq/cm3
2.2536E+03

Bq/cm3
2.69783+01

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

Ci/cm3
6. 0906E-08

Ci/cm3
7.26511-10

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

Step 16

Elapsed Time . 15.06 (y)
N/Cm3 WATT/cm3 JOUtLE/cm3 Q(NeV/g-s) Bq/Cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2537E+03
Production of H O. appm/y.
Production of He O. appm/y.

Elapsed Time , 15.99 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(MeV/g-s) 8q/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.7054E+01

Ci/cm3
6.0912E-08

Ci/em3
7.3118E-10

ALI/cm3
1.7578E-04

ALI/cm3

2.9839E-OS
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Step . 17

Elapsed Time , 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time i 16.99 (y)
N/cm3 WAPT/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01 7.3280E-10 2.9859E-05

Step * 18

Elapsed Time . 17.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0915E-08 l.7S82E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/9*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4390E-13 1.8477878+04 1.9243E-01 2.7161E+01 7.3408E-10 2.9874E-05

Step * 19

Elapsed Time * 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 18.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g9a) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.43938-13 1.847787E+04 1.92468-01 2.7199E+01 7.3510E-10 2.9887E-05

Step * 20

Elapsed Time 19.09 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03 2.2757E+03 6.1506E-08 1.8996E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 19.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.9353Z-01 3.2642E+01 8.8220E-10 3.3364E-o5

Step . 21

Elapsed Time 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals- 4.4129E+22 1.0029E-09 1.847787E+04 1.51768+03 2.2707E+03 6.1371E-08 1.8661E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATT/cm3 JOULEE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.81622-13 1.847787E+04 1.93868-02 3.2083E801 8.67123-10 3.2736E-OS

Step . 22

Elapsed Time * 21.05 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41298+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2555E+03 6.0960E-08 1.7656E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 11ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otala. 4.4129E+22 4.4663E-13 1.8477878+04 1.93438-01 2.86978+01 7.7558E-10 3.0429E-05

Step . 23
AJBRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 22.05 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Ha 23 1.0907E+19
Ha 24 4.33058+05 4.16918-12 3.24448-07 9.76608+00 5.56468+00 1.50408-10 2.3883E-06 1.498E+01 (h) Na 24
Ha 24ml 1.22408-01 3.2548E-13 9.48638-15 8.39948-01 4.19978+00 1.13518-10 7.5534E-13 2.020E-02 (s) Ha 24ml
Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03 1.88988+03 5.1076E-08 9.2638E-06 2.241E+00 (m) Al 28
Si 28 1.01448+11

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
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S 35 9.9006E+06
S 36 1.8713E+17

Ar 37 6.2110E+07
K 39 1.2658E+21
K 40 1.5880E+17
K 41 9.1347E+19
K 42 1.30331+07

Ca 40 2.7445E+22
Ca 41 4.39473+11
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 S.9056E+20
Ca 45 8.2892E+08
Ca 46 1.1324E+18
Ca 47 2.5566E+05
Ca 48 5.2941E+19
Ca 49 2.29153+04
Sc 45 1.25918+16
Sc 47 1.79153+05
Sc 49 1.5031E+OS
Ti 46 2.54953+17
Ti 47 2.29921+17
Ti 48 2.27823+18
Ti 49 1;6719E+17
Ti SO 1.6008E+17

V SO 2.22213E+14
V S1 8.8661E+16
V 52 9.26583+01

Cr 50 3.1921E+15
Cr 52 6.15583+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
M~n 55 3.21981+17
Mn 56 7.7761E+04
Fe 54 1.4290E+20
Fe 55 2.38573+09
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe s9 2.1917E+07

AJBRF Reactor

Nuclide N/CI3

Co 59 1.4406E+16
Co 60ml 6.2401E+02
Ni 58 2.95373+16
Ni 60 1.13783+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+OS
Sr 79 1.7953E+15
Br 80 4.3763E+02
Br 81 1.7464E+15
Rb 85 2.15071+16
Rb 87 8.2934E+15
Sr 84 1.3656E+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.84443+15
Zr 94 9.9764E+15
Zr 96 1.6072E+1S
Nb 93 4.5695E+1S
Sb121 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Ba132 2.1020E+14
Ba134 5.0301E+15
Ba135 1.3719E+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14
S6148 2.11593+14
Sm149 2.60161+14
Sm950 1.38933+14
SmlS2 5.03383+14
Sml53 4.0465E+05
Sm154 4.2827E+14

7.10141-15

6.10411-15

2.96393-13

5. 5665E-11

4.9258E-17

5.0561E-13

1.01743-13

1. 9634E-11

1. 86553-14
3.9817E-12

7.745OE-08

2.6655E-08

1.7272E+04

3.5775E-06

2.30933-04

1. 0254E-05

5 .7546E-08

1.4818E-08

7.7793E-09
1.9711E-08

O.0OOE+0O

1.9580E-03

1.8228E-01

2.5576E+01

1.7435E-05

0.00001+00

2.0397E-01

4.0919E+01

1. 9841E- 02
1.29203-02

9.0778E-01

1.4223E+01

2.7250E+00

2.0279E+02

9.3738E-02

4.0874E+01

4.52013-01

3.0362E+01

4.2960E-01
3.0362E+01

2.4535E-11

3.8441E-10

7.3649E-11

5.4807E-09

2.5335E-12

1.1047E-09

1.2217E-11

8.20601-10

1. 1611E-11
8.2060E-10

6.9829E-07

1.1952E-06

1.6926E-05

8.70333-05

2.7170E-08

3.096SE-OS

7.2322E-07

3.9482E-06

2.3222E-07
2.4887E-06

8.750E+01 (d)

3.503E+01 (d)

1. 280E+03 (My)

1.237E+01 lh)

1.030E+05 Cy)

1.627E+02 Cd)

4.5383E+OO d)

8.719E+00 Cm)

3.346E+00 ld)
S.719E+01 Cm)

S 35

Ar 37

X 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

V 50

V 52

5.7258E-24 . 3.8824E+01 1.5176E-11

1.15063-13 3.729BE-11 1.7618E-01

3.27713-11 8.85711-22 1.6064E-16 1.489E+311t4y)

2.8585E-01 7.72563-12 4.00353-09 3.745E+00 Cm)

2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+OO lh) Mn 56

1.8081E-14 2.25143-06 1.36163-02 1.9160E+01 5.1783E-10 6.3233E-06 2.7353+00 Cy) Fe 55

8.27451-13 4.5893E-06 1.9997E+00 3.95163+00 1.0680E-10 7.1071E-06 4.4503+01 (d) Fe 59

WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm73 ALI/cm3 T/2

7.0265E-15 6.3704E-12 2.0292E-03 6.88293-01 1.86023-11 1.1706E-09 1.047E+01 (m) Co 60m1

1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.29031-06 1.097E+00 (d) As 76

3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.76363-12 8.8932E-09 1.760E+01 (m) Br 80

4.79423-17 1.0469E+02 0.00003+00 3.79773-03 1.02643-13 5.6937E-09 4.796E+04(My) Rb 87

2.15186-17 1.03773+02 O.O0O0E+OO 5.851SE-OS 1.581SE-15 2.8684E-09 1.059E+05(My) Sm147
2.1213E-22 6.73273+01 O.OO00E+OO 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+O9(My) Sml48
8.42193-22 7.66883+01 0.OO0OE+OO 2.8571E-09 7.7219E-20 1.11613-13 2.000O9CMy) Sm149

8.8550E-14 2.14773-08 4.3986E-02 1.66843+00 4.50911-11 1.2358E-06 1.9463+00 (d) Sm153

w

6
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W180 9.2365E+11
W18.2 2.0397E+14
N183 1.1014E.14
w184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALr/cm3 T/2

W186 2.1S83E+14
Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb2O7 1.0566E+1S
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02(My) U235
U238 1.1803E+15 3.9706E-1S 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.72271-14 5.5318E-11 8.08221-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0802E+OS 2.6238E-14 7.7012E-09 2.8532E-02 3.6803E-01 9.9467E-12 2.9442E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals, 4.4129E+22 1.0028E-09 1.847787E+04 1.5179E+03 2.2562E+03 6.0978E-08 1.7418E-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 22.05 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/Cm3

H 3.46436E+08
He 1.28771E+10
Na 1.09073E+19
Mg 2.98199E+08
Al 1.10676E+22
Si 1.11937E+11

P 5.44187E+05
S 9.35628E+20

Cl 2.56569E+09
Ar 3.82346E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.49569E+07
As 1.13335E+16
Se 4.44439E+07
Br 3.54167E+15
Kr 2.01377E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E.1G
Zr 5.74016E+16
Nb 4.56952E+15
Mo 8.77066E+05
In 3.12104E-07
Sn 1.97586E+05
Sb 1.16227E+15
Te 1.18690E+07
I 3.90207E-03

Xe 2.31727E+06
Cs 3.70582E+05
Ba 2.08115E+17
La 1.92141E+06
Ce 9.76094E-02
Pr 3.14818E-02
Nd 2.26459E+04
Pm 4.91888E+04
Sm 1.88252E+15
Eu 8.96568E+07
Gd 6.18695E+05
Lu 0.00000E+00
Hf 1.00753E-02
Ta 1.36667E+04

w 7.69706E+14
Re 1.43125E+06
Hg 1.17492E-01
Ti 5.26029E-01
Pb 4.78079E+15
Bi 1.22146E+03
Th -1.35655E-02

U 1.18888E+15
Np 1.08021E+05
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AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br S1
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sb123
Bal30
Ba132
Bal3L
Bal35
Bal36
Bal37
Bal38
Sm144
Sre147
sm148
Sml49
SmlS0
SmlS2
SmlS4

W180
W182
W183
W184
W186

Pb204
Pb206
Pb207
Pb208

U234
U235
1u238

340.4

4.0485E+1S
1.1334E+16
1.7953E+15
1.7464E+15
2.1507E+16
8.2934E+15
1.3656E+15
2.4044E+16
1.70701+16
2.0138E+17
1.4325E+16
2.95331+16
6.4405E+1S
9.84441+15
9. 9764E+1S
1.6072E+15
4.5695E+lS
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.03 01E+15
1. 3719E+16
1.63451+16
2.3375E+16
1 .4921E+17
5.7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1.3893E+14
5.0338E+14
4.2827E+14
9. 2365E+11
2.0397E+14
1.1014E+14
2 .3584E+14
2.1883E+14
6.6931E+13
1.1522E+1S
1. 0566E+15
2.5051E+15
6.5388E+10
8.5599E+12
1.1803E+15

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.,0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.B684E-09 Sm147

2.1213E-22 6.73273+01 0.0000E+00 6.6667E-10 1.8018E-20 2.80113-14 Sm148

8.4219E-22 7.6688E+01 0.00003+00 2.85711-09 7.7219E-20 1.1161E-13 Sm149

4.5488E-15 s.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 U234

2.0022E-16 6.4154E+00 1.9076E-05 2.67153-04 7.2202E-15 1.2311E-08 u235

3.9706E-lS 8.07691+02 3.09612-06 5.80211-03 1.5681E-13 2.9560E-07 U238

4.3808E-13 1.847787E+04 1.9308E-01 2.75481+01 7.4455E-10 2.97701-05

AJBRF Reactor
AJBR? at the Omaha Veterans Affairs Hospital

At Cooling Time . 340.42 (d)

Energy distribution of decay gamma-rays

Group E_range
1 ( 18 -s 100 KeV)

2 ( 0.1 -7 0.2 MeV)
3 C 0.2 -. 0.4 MeV)
4 C 0.4 -. 0.6 MeV)
5 C 0.6 -> 0.8 MeV)
6 C 0.8 - 1.0 MeV)
7 ( 1.0 -1.22 KeV)
8 (1.22 -sl.44 MeV)
9 (1.44 -'1.66 MeV)

10 (1.66 -, 2.0 MeV)
11 C 2.0 -' 2.5 MeV)
12 C 2.5 -. 3.0 MeV)
13 ( 3.0 -' 4.0 MeV)
14 ( 4.0 -' 5.0 MeV)
1S ( 5.0 -. 6.5 Mev)

MeV/cm3*s
2.5290E-02
3.73971-05
3.70003-06
2.78683-05
3.4103E-09
1.9953E-09
1. 9023E-09
1.6284E-09
4.25941-01
1.6532E-09
1.99751-09
1.53193-09
1.7824E-09
a a6382Z-10
S.26111-10

Photons/cm3*s
4.5981E-01
2.41273-04
1.23333-05

5.5737E-05
4.8719E-09
2.21703-09
1.7138E-09
1.2243E-09
2.7480E-01
9.0340E-10
8.87783-10
S.57043-10
S.0926E-10
1. 91961-10
9.1498E-11

18-Group gamma source distribution (photons/cm3's)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 ReV

O.OOOOE+00 0.0000E+00 9.14981-11 1.91961-10 5.0926E-10 5.57043-10

8.87781-10 9.0340E-10 2.74803-01 1.71383-09 2.2170E-09 4.8719E-09

5.57373-05 6.16672-06 6.1667E-06 2.4127E-04 2.29911-01 2.29913-01

AJERF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time 340.42 (d)

COMPOSITION

ELEMENT ATOMES/cm3
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H
He
Na
Mg
Al
Si
p
8

C1
Ar

K
Ca
Sc.
Ti
V

Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Rb
Sr
y

Zr
Nb
No
In
Sn
Sb
Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta

W
Re
Eg
T1
Pb
Bi
Th

U
Np
Pu

Totals.

3.46436E+08
1.28771E+10
1.09073E+19
2.98632E+08
1.10676E+22
1 .11937E+ll
5.01891E+01
9.35628E+20
2.63695E+09
3.19581E+08
1.35727E+21
2.83107E+22
1 .25906E+16
3.09035E+1S
B .88828E+16
7 .34665E+16
3.21983E+17
2 .44268E+21
1.44063E+16
4.33883E+16
2.89540E+16
4.54555E+16
1.01490E+16
1.49689E+07
1.13335E+16.
4.45543E+07
3.54167E+15
2.01596E+07
2.98003E+16
2.43858E+17
1.43253E+16
5.74016E+16
4.56952E+15
8.91331E+05
O.OOOOOE+00
.1.98829E+05
1.16227E+15
1.20525E+07
4.02939E-03
2.39278E+06
3.69141E+05
2. 08115E+17
1.92166E+06
9.B3753E-02
3.14889E-02
2.44712E+04
S .04628E+04
1.88252E+15
9 .00441E+07
6.55125E+05
O .OOOOOE+00
1. 00754E-02
1.41860E+04
7 .69706E+14
1 .44377E+06
1.16063E-01
S .27829E-01
4.78079E+15
1. 22185E+03

-1.15364E-02
1 .18888E+15
3.29092E-39
1 .97566E+07
4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

340.4 Id)

D(Sv/h) sq/g Bq/cm3 Ci/m3 ALI/cm3 WATS/cm3 JOULE/cm3

3.795E-04 9.601E+02 2.256E+03 6.098E-02 1.7423-04 1.003E-09 1.847787E+04

4.827E-08 1.172E+01 2.755E+01 7.445E-04 2.977E-05 4.381E-13 1.847787E+04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete Sl

Time Becquerel Sv/h ALI Watt

zero 2.256E+03 3.795E-04 1.742E-04 1.003E-09

340.4 (d) 2.7551+01 4.827E-08 2.977E-05 4.381E-13

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg Kw/Kg Ci/Xg MeV/g9s

zero 9.601E+05 4.267E-10 2.595E-05 1.5188+03

340.4 (d) 1.172E+04 1.864E-13 3.168E-07 1.931E-01

AJBRF Reactor
AhBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sy/h W/g Cl Index

zero 9.601E+02 3.795E-04 4.267E-10 2.768E+03
340.4 (d) 1.172E+01 4.827E-08 1.864E-13 4.263E-01

AJBRF Soil (Side) Flux

AJERF Soil (Side) Flux

AJBRF Soil (Side) Flux
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Elapsed Time.

Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 . Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 s Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

Step 24 * Activation of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07 s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06sa), i.e.
2.92592E+07(a), i.e.

2.276822+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925929+07(s), i.e.

2.27682E+06(5), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07C(), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276825+06(a), i.e.
2.92592E+07(5), i.e.

2.276822+06(s), i.e.
2.92592X+07(s), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.276822+06(5), i.e.
2.92592E+07(s), i.e.

2.276822,06(s), i.e.
2.93292E+07(a), i.e.

3.310202+06(s), i.e.
2.822583+07(a), i.e.

2.826009+06(s), i.e.
2.87100E+07(s), i.e.

2.14200s+06(s), i.e.
2.93940E+07(8), i.e.

2.124002+06(s), i.e.
2.94120E+07(3), i.e.

1.380602+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.6S (d)

26.3S (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
.338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
336.69 (d)

32.71 Cd)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)

26.35 (d)
365.00 (d)

1.07 Cy)
2.00 Cy)

2.07 (y)
3.00 (y)

3 .07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 Cy)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 Cy)
14.99 Cy)

15.06 (y)
15 .99 (y)

16.06 Cy)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 Cy)
22.98 (y)

23.03 Cy)

Intervals . 2

Intervals * 2

Intervals s 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals ' 2

Cooling Times (s)

3.0155E+07

349.0 Cd)

AJrRF Reactor

Step . I

Elapsed Time . 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03 6.0290E-08 1.6428E-04

Production of S * 0. appm/y.
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Production of He , 0. appm/y.

Elapsed Time , 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.07021-13 1.847787E+04 1.8460E-01 1.3944E+01

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gys) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 2.00 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.30242-13 1.847787E+04 1.8637E-01 1.8127E+0l

Step. 3

Elapsed Time , 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5171E+03 2.2451E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 3.00 (y)
N/cn3 WATT/cm3 JOULE/cm3 G(eMV/g-s) Bq/cm3

otals, 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 1.00265-09 1.8477873+04 1.5171E+03 2.2473E+03
Production of H . 0. appm/y.
Production of lle, 0. appm/y.

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3
6.0571E-08

Ci/cm3
4.89928-10

Ci/cm3
6.0678E-08

Ci/cm3
5.5225E-10

Ci/cm3
6.0738E-08

Ci/cm3
5. 9504E-10

ALI/cm3
1.708OE-04

ALI/cm3
2.6703E-05

ALI/cm3
1. 7275E-04

ALI/cm3
2.7616E-OS

ALI/cm3
1.7362E-04

ALI/cm3
2.8170E-OS

Elapsed Time .
N/cm3

'otals, 4.4129E+22

4.00 (y)
WATr/cm3 JOULE/cm3 G(MeV/g~s) Bq/cm3

4.3884E-13 1.847787E+04 1.B882E-01 2.2017E+01

Step . S

Elapsed Time , 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*5) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03

Production of H 0. appm/y.
Production of He 0 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g~s) Bq/cm3

otals, 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time , 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 GO(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2500E+03
Production of H. 0. appm/y.

Production of He 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time , 6.07 (y)

N/cm3 WATT/cm3 JOULE/cod G(MeV/gas) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03

Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 6.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/Cm3

otals. 4.41293+22 4.4171E-13 1.847787E+04 1.90803-01 2.4826E+01

Step. 8

Elapsed Time , 7.07 (y)

N/co3 WATT/cm3 JOULE/cm3 G(MeV/g~s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03

Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/co3

Ci/cm3
6.0780-08

Ci/cm3
6.2714E-10

Ci/cm3
6.08128-08

Ci/cod
6.S184E-10

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

ALI/cm3
1.7416E-04

ALI/cm3
2.8569E-05

ALI/cm3
1.7455E-04

ALI/cm3
2.8872E-OS

ALI/Cm3
1.7485E-04

ALI/cm3
2.9106E-OS

Ci/cm3
6. 085SE-08

Ci/cm3

ALI/cm3
1.7508E-04

ALI/cm3
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otals. 4.4129E.22

Step * 9

Elapsed Time .
N/cm3

4.4223E-13 1.847787E.04 1.9118E-01 2.5377E+01

8.07 (y)
WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

6.8586E-10 2.9287E-05

Ci/cm3
6. 0869E-08otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H . 0. appm/y.

Production of He 0. appm/y.

Elapsed Time , 8.99 (y)

H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)
otals, 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01

Step * 10

Elapsed Time . 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g5s)

otals. 4.4129E+22 1.0026E-09 1.8477878+04 1.5172E+03

Production of H . 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time , 9.99 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4295S-13 1.847787E+04 1.9172E-01

Step * 11

Elapsed Time , 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03
Production of H. 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01

Step , 12

Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E.22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H * 0. appm/y.

Production of He , 0. appm/y.

Elapsed Time . 11.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)
otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01

Step . 13

Elapsed Time , 12.06 (y)
U/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H 0. appm/y.

Production of He 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.4353E^13 1.847787E+04 l.9215E-01

Step i 14

Elapsed Time * 13.06 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g 5)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H i 0. appm/y.
Production of He * 0. *ppm/y.

Elapsed Time * 13.99 (y)
N/cm3 NATT/cm3 4OUL3/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01

Step * 15

Elapsed Time . 14.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H * 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time . 14.99 (y).

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)
otals. 4.4129E+22 4.4373E-13 1.8477873+04 1.9231E-01

Step . 16

2. 2522E+03

Sq/ca3 Ci/cm3
2.5805E+01 6.9742E-10

Bq/cm3
2. 2526E+03

Bq/cm3
2 .6138E+01

Bq/cm3
2.2529E+03

Bq/cm3
2.6397E+01

Bq/cm3
2.2532E+03

Bq/cm3
2.6600E+01

Bq/cm3
2. 2534E+03

Bq/cm3
2.6757E+01

Bq/cm3
2 .2535E+03

Bq/cm3
2.6881E+01

Bq/cm3
2.2536E+03

Bq/cm3
2.6978E+01

Ci/cm3
6.0881E-08

Ci/cm3
7.0643E-10

Ci/cm3
6.0889E-08

Ci/cm3
7.1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7.1891E-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

Ci/cm3
6.09063-08

Ci/cm3
7.26513-10

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-OS

ALI/cm3
1.7540E-04

ALI/cm3
2.9538E-OS

ALI/cm3
1.7550E-04

ALI/cm3
2.9623E-05

ALI/cm3
1.7559E-04

ALI/Cd3
2.9690E-OS

ALI/cm3
1.7565E-04

ALI/cm3
2.9742E-OS

ALI/cd3
1.7570E-04

ALI/Cm3
2.9783E-05

ALI/cm3
1.7574E-04

ALI/cm3
2.9814E-05
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Elapsed Time * 15.06 (y)
N/em3 WATTICm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/em3

otals. 4.4129E+22 1.00262-09 1.847787E+04 1.5172E+03 2.2537E+03 6.0912E-08 1.7578E-04
Produetion of H 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time s 15.99 (y)
N/cm3 WATT/cem3 JOULE/em3 G(MeV/g's) Bq/cm3 Ci/cm3 ABI/cm3

otals, 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.70541+01 7.3118E-10 2.9839E-05

Step 17

Elapsed Time * 16.06 (y)
N/cm3 WATT/em3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H * 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time * 16.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) 8q/cm3 Ci/cm3 ALI/cm3
otals. 4.41291+22 4.4386E-13 1.847787E+04 1.9240E-01 2.71141+01 7.32801-10 2.9859E-05

Step . 18

Elapsed Time . 17.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0915E-08 1.7582E-04

Production of H * 0. appmi/y.
Production of He . 0. appm/y.

Elapsed Time , 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4390E-13 1.847787E+04 1.9243E-01 2.7161E+01 7.3408E-10 2.9874E-05

Step . 19

Elapsed Time I 18.06 (y)
N/cm3 WATT/cm3 I JOUlE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129Z+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 18.99 (y)
N/cm3 WATT/cm3 iJOULE/em3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4393E-13 1.847787E+04 1.92461-01 2.7199E+01 7.35101-10 2.9887E-05

Step . 20

Elapsed Time . 19.09 (y)

N/cm3 WATT/cm3 JOULB/em3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 4.4129E+22 1.0031E-09 1.8477871+04 1.5179E+03 2.2757E+03 6.1506E-08 1.8996E-04

Production of H , 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MNV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.9399E-13 1.8477871+04 1.9353E-01 3.2642E+01 8.8220E-10 3.3364E-05

Step . 21

Elapsed Time 20.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 GOMeV/g*s) Bq/cm3 Ci/cm3 AlI/cm3
otals. 4.4129E+22 1.00293-09 1.847787E+04 1.51761+03 2.2707E+03 6.1371E-08 1.8661E-04

Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 20.98 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3
otals, 4.41298+22 4.8162E-13 1.847787E+04 1.9386E-01 3.2083E+01 8.67121-10 3.2736E-05

Step . 22

Elapsed Time 21.05 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(HeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.8477871+04 1.51711+03 2.2555E+03 6.0960E-08 1.7656E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01 2.8697E+01 7.7558E-10 3.0429E-05

Step . 23

Elapsed Time . 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03 2.2520E+03 6.0865E-08 1.7418E-04
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Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 22.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E.22 4.3808E-13 1.847787E+04 1.9308E-01 2.7548E+01 7.4455E-10 2.9770E-OS

Step . 24
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 23.03 (y) Cooling Time 0.

Nuclide N/cm3

Na 23 1.0907E+19
Na 24 4.3305E+05
Na 24ml 1.2240E-01
Al 27 1.1068E+22
Al 28 3.6660E+05
Si 28 1.0405E+11
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 6.8608E+06
S 36 1.8713E+17

Ar 37 4.3731E+07
K 39 1.26S8E+21
K 40 1.58801+17
K 41 9.1347E+19
K 42 1.3033E+07

Ca 40 2.7445E+22
Ca 41 4.5077E+ll
Ca 42 1.83171+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 6.0645E+08
Ca 46 1.1324E+18
Ca 47 2.3899E+05
Ca 48 5.2941E+19
Ca 49 2.2915E+04
Sc 45 1.2591E+16
Sc 47 1.48801+05
Sc 49 1.5031E+05
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6009E+17

V 50 2.2221E+14
V 51 8.8661E+16
V 52 9.2658E+01

Cr 50 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.97932+1S
Cr 54 1.7375E+1S
Mn SS 3.2198E+17
Mn 56 7.7761E+04
Fe 54 1.4290E+20
Fe SS 2.1713E+09
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 1.5213E+07

AJBRF Reactor

Nuclide N/cm3

Co 59 1.4406E+16
Co 60ml 6.24011+02
Ni 58 3.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+51
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+lS
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334S+16
As 76 1.1024E+05
Br 79 1.7953E+15
Br 80 4.3763E+02
Br 81 1.7464E+1S
Rb 85 2.1507E+16
Rb 87 8.2934E+1S
Sr 84 1.3656E+15
Sr 86 2.4044E416
Sr 87 1.7070E+16

WATT/cm3 JOULE/ cm3 G CMeV/g-s) Bq/cra3 Ci/cm3 ALI/cm3 T/2

4.1691E-12
3.2548E-13

9.1443E-10

4.9210E-15

4.2978E-15

2.9639E-13

S. 5665E-ll

5.0525E-17

3.6991E-13

9.5107E-14

1.9634E-1l

1.5495E-14
3.9817E-12

3.2444E-07
9.48631-15

1.7739E-07

5.3670E-08

1.8768E-08

1.7272E+04

3.577sE-06

2.3687E-04

7.50181-06

5.3793E-08

1.4818E-08

6.4615E-09
1.9711E-08

9.7660E+00 5.5646E+00
8.3994E-01 4.1997E+00

1.4337E+03 1.8898E+03

0.0000E+00 6.2907E-01

1.3786E-03 1.0014E+01

1.8228E-01 2.7250E+00

2.5576E+01 2.0279E+02

1.7884E-OS 9.6149E-02

0.0000E+00 2.9904E+01

1.9067E-01 4.2254E-01

4.0919E+01 3.0362E+01

1.6480E-02 3.5682E-01
1.2920E-02 3.0362E+01

1.5040E-10
1.1351E-10

5.1076E-08

1.7002E-ll

2 .7066E-10

7.3649E-11

S.4807E-09

2.5986E-12

8.0822E-10

1. 1420E-11

8 .2060E-10

9.6439E-12
8 .2060E-10

2.3883E-06
7.5534E-13

9.26381-06

4.8390E-07

8.4155E-07

1.6926E-05

8.7033E-05

2.7869E-08

2.2655E-05

6.76061-07

3.94821-06

1.9288E-07
2.4887E-06

1.498E+01 (h)
2.020E-02 (s)

2.241E+00 (m)

8.750E+01 (d)

3.503E+01 (d)

1.280E+03 (My)

1.237E+01 (h)

1.030E+05 (y)

1.627E+02 (d)

4.538E+00 (d)

8.719E+00 (m)

3.346E+00 (d)
5.7191+01 (m)

Na 24
Na 24ml

Al 28

S 35

Ar 37

K 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11

1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01

2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00

1.6456E-14 2.0490E-06 1.23921-02 1.7437E+01

5.7434E-13 3.1855E-06 1.3880E+00 2.74281+00

WATT/cm3 JOULE/cm3 G(MeV/g-s) 8q/cm3

7.0265E-1S 6.37041-12 2.0292E-03 6.88291-01

8.8571E-22 1.6064E-16 1.489E+11(My) V 50

7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56

4.7128E-10 5.75491-06 2.735E+00 (y) Fe 55

7.41311-11 4.9332E-06 4.450E+01 (d) Fe 59

Ci/cm3 ALI/cm3 T/2

1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml

1.9296E-13 2.6378E-08 1.4869E-01 8.0640E-01 2.179SE-11 1.2902E-06 1.097E+00 Cd) As 76

3.6862E-14 5.61601-11 9.41261-03 2.872SE-01 7.7636E-12 8.89321-09 1.760E+01 (m) Br 80

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
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Sr 88 2.0138.E17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15_
Zr 94 9.9764E+15
Zr 96 1.60722.15
Nb 93 4.5695E+1S
Sbl21 6.64942+24
Sbl23 4.9734E+14
Eal3O 2.2060E+14
Ba132 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Bal37 2. 3375E+16
BaIl38 1.4921E+17
Sm144 5.79812+13
Sm247 2.82192+24 2.1518-17 1.03772+02 0.00002+00 5.85152-05 1.58152-15 2.8684E-09 1.059-E+OS(My) sm147
Sm148 2.11592+14 2.12132-22 6.7327E+01 O.OOOOE+00 6.66672-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sm148
Sm149 2.6016E+14 8.42198-22 7.66882+01 0.0000E+00 2.85712E09 7.72192-20 1.11612-13 2.000E+O9(Ny) Sm149
SmlSO 1.3893E+14
Sm152 5.03382+14
Sm1S3 4.0335E+05 8.82652-14 2.1408E-08 4.3844E-02 1.66302+00 4.4946E-11 1.2319E-06 1.9462+00 (d) Sm153
Sm1S4 4.28272+14

W180 9.23653+ll
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBR? Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 0(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.18832+14
Pb204 6.6931E+13
Pb206 1.1522E+15
PM207 1.0566E+15
Pb208 2.50513+15
U234 6.53882.10 4.54B8E-1S 5.08842-02 3.60732-06 5.84552-03 1.S7992-13 2.8654E-07 2.4572+05 (y) U234
U235 8.55992+12 2.0022E-16 6.41542+00 1.9076E-05 2.67152-04 7.22022-15 1.2311E-08 7.037E+02(My) U235
U238 1.18032+1S 3.9706E-15 8.0769E+02 3.09612-06 5.80212-03 1.56813-13 2.55602-07 4.4682+03(My) U238
U239 7.4826E+02 2.7227E-14 5.53182-11 8.0822E-03 3.68292-01 9.9539B-12 1.03162-08 2.347E+01 (m) U239

Np239 1.07112+05 2.6017E-14 7.63642-09 2.8292E-02 3.6493E-01 9.8630E-12 2.9195E-07 2.3552+00 (d) Np239
here are 114 Nuclides.

Totals: 4.41292+22 1.0024E-09 1.847787E+04 1.51722+03 2.23771+03 6.0478E-08 1.62472-04
AJBRF Reactor

A3JRF at the Omaha veterans Affairs Hospital

Elapsed Time , 23.03 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

B 3.55350E+08
Ee 1.32084E+10
Na 1.09073E+19
Mg 3.05882E+08
Al 1.10676E+22
Si 1.14817E+ll
P 3.93543E+05
S 9.35628E+20

Cl 2.65499E+09
Ar 3.71665E+08

K 1.35727E+21
Ca 2.83107E+22
SC 1.25906E+16
Ti 3.09035E+18

V 8.888282+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.53420E+07
As 1.13335E+16
Se 4.55902E+07
Sr 3.54167E+15
Kr 2.06563E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15
Mo 9.04632E+05
In 3.12104E-07 6
Sn 2.02720E+15
Sb 1.16227E+1S5
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Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta
W

Re
Eg
TS
Pb
Bi
Th
U
Np
Pu

1.22220E+07
4.04372E-03
2.39950E+06
3.85160E+05
2. 08115E+17
1.970B2E+06
1.00164E-01
3 .22919E-02
2.45577E+04
5. 05078E.04
1.88252E+15

9.19671E+07
6.56791E+05
O .OOOOOE+O0
1.03345E-02
1.42098E+04
7.69706E+14
1.47160E+06
1.20038E-01
S .32668E-01
4.78079E.15
1.25323E+03

-1.14406E-02
1.18888E+15
1. 07113E+OS
2. 01572E+07

Production of H - 0. appm/y.

Production of He 0 o. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 ( 10 -> 100 XeV)

2 ( 0.1 -a 0.2 MeV)
3 ( 0.2 -a 0.4 MeV)
4 ( 0.4 -a 0.6 MeV)
5 ( 0.6 -a 0.8 Mev)
6 ( 0.8 -, 1.0 MeV)
7 ( 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 ->l.66 MeV)

10 (1.66 -a 2.0 MeV)
11 ( 2.0 -, 2.5 MeV)
12 ( 2.5 -a 3.0 MeV)
13 ( 3.0 -a 4.0 MeV)
14 C 4.0 -S 5.0 MeV)
15 ( 5.0 -a 6.5 MeV)

MeV/cm3's
1.0977E-01
1.3477E-01
2.5790E-01
2.2041E+00
5.7780E-02
5.0432E+00
1.8492E+00
1.0300E+01
5.8869E+01
3.3645E+03
2.3621E+00
1. 5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3-s
1.9958E+00
8.69528-01
8.59671-01
4.4082E+00
8.25413-02
S.6036E+00
1.6660E+00
7.7443E+00
3.7980E+01
1.8385E+03
1.0498E+00
5.6823E+00
2.46S5E+01
1. 9908E+00
9.149SE-11

18-Group gamma source distribution (Photons/cm3 s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

O.OOOOE+00 O.OOOOE+00 9.14981-11 1.9908E+00 2.46551+01 5.6823E+00
1.0498E+00 1.8385E+03 4.5724E+01 1.6660E+00 5.6036E+00 8.2542E-02
4.4082E+00 4.2984E-01 4.2984E-01 8.6952E-01 9.97928-01 9.9792E-01

A.7RF Reactor
AO3RF at the Omaha Veterans Affairs Hospital

At Cooling Time . 349.02 (d)

Nuclide N/cm3 WATT/cm3 JOULB/cm3 G(CeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

Xa 23
Al 27
Si 28

S 32
S 33
S 34
S 36

39
X 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V so

1.09078+19
1.1068E+22
1.0405E+ll
8.8903E+20
7.0172E+18
3.9390E+19
1.8713E+17
1.26581+21
1.5880E+17
9.1347E+19
2.7445E+22
4.5077E+11
1.8317E+20
3.8219E+19
5.90561+20
1.37091+08
1.1324E+18
5.2941E+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1.6008E+17
2. 2221E+14

2.9639E-13 1.7272E+04 1.82281-01 2.7250E+00 7.3649E-11 1.6926E-05

5.0525E-17 2.3687E-04 1.7884E-OS 9.61491-02 2.5986E-12 2.78691-08

8.3622E-14 1.69581-06 0.0000E+00 6.7600E+00 1.8270E-10 5.1212E-06

5.7258E-24 3.8824E+01 1.5176E-ll 3.2771E-11 8.8571E-22 1.6064E-16

X 40

Ca 41

Ca 45

V 50
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V 51 8.8661E+16
Cr 50 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.7043E.09 1.2916E-14 1.6083E-06 9.7271E-03 1.3687E+01 3.6992E-10 4.5171E-06 Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

2.2412E+21
5.1785E+19
6.8395E+18
1.4406E+16
2.9537E+16
1.1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8 .9265E+15
2.2091E+16
1.2682E+16
1.8 637E+15
8.5456E+15
2.7273E+14
6. 1006E+15

AJBRF Reactor

Nuclide

Ga 71
As 75
Br 79
Er 81
Rb B5
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

S 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sb123
Bal3 0
Bal32
1a134
Bal35
Bal36
Bal37
Bal38
Sm144
Sm147
Sm148
Sml49
Sm1SO
sm182
SDm154

Wl1O
W182
W183
N184
W18 6

Pb204
Pb206
Pb2M07
Pb2D08
U234
U235
U238

349.0

N/cm3

4.0485E+1S
1. 1334E+16
1.7953E+15
1.7464E+1S
2.1507E+16
S. 2934E+1.
1. 3656E+15
2.4044E+16
1.7070E+16
2.0138E+17
1. 4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1.6072E+15
4.5695E+15
6. 6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
S.0301E+15
1.3719E+16
1. 6345E+16
2.3375E+16
1.4921E+17
5.7981E+13
2.82193+14
2.1159E+14
2.6016E+14
1.3893E+14
5.0338E+14
4.2827E+14
9. 2365E+ll
2.0397E+14
1. 1014E+14
2.3584E+14
2. 1883E+14
6.6931E+13
1. 1522E+15
1. 0566E+1S
2.5051E+15
6.53881+10
8.5599E+12
1.1803E+15

(d)

WATT/cm3 JOULE/cm3 G(MeV/gis) Bq/cm3 Ci/cm3 ALl/cm3

4.7942S-17 1.0469E+02 0.00003+00 3.7977E-03 1.02643-13 5.6937E-09 Rb 87

2.1518E-17 1.03771+02 0.0000+00
2.1213E-22 6.73273+01 O.OOOOE+00
8.4219E-22 7.6688E+01 0.00002+00

5.8515E-OS 1.5815E-15 2.86843-09 Sm147
6.6667E-10 1.8018E-20 2.8011E-14 Sm148
2.8571E-09 7.7219E-20 1.1161E-13 Sm149

4.5488E-15 5.0884E-02 3.60733-06 5.8455E-03 1.5799E-13 2.8654E-07
2.0022E-16 6.41541+00 1.9076E-OS 2.67151-04 7.22023-15 1.2311E-08
3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07
4.0177E-13 1.8477873+04 1.9205E-01 2.3284E+01 6.29303-10 2.7155E-05

U234
U23s
U238

AJBRF Reactor
AJ.9RF at the Omaha Veterans Affairs Hospital

At Cooling Time , 349.02 (d)

Energy distribution of decay ganmma-rays

Group
1
2
3
4
S
6
7
8

Irange
( 10 -, 100 KeV)
( 0.1 -> 0.2 HeV)
( 0.2 -> 0.4 HeV)
(0.4 -> 0.6 HeV)
( 0.6 -> 0.8 HeV)
( 0.8 -> 1.0 HeV)
( 1.0 ->1.22 HeV)
(1.22 ->1.44 HeV)

MeV/cm3-s
2.2894E-02
3.7397E-05
3.7000E-06
2.7868E-05
3.4103E-09
1.9953E-09
1.9023B-09
1. 6284E-09

Photons/cm3-s
4.1626E-01
2.41273-04
1.23332-05
5.5737E-OS
4.8719E-09
2.21701-09
1.7138E-09
1.2243E-09

y
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9
10
11
12
13
14
15

(1.44 -+1.66 MeV)
(1.66 - 2.0 MeV)
( 2.0 - 2.5 Mev)
( 2.5 -> 3.0 MeV)
( 3.0 - 4.0 MeV)
( 4.0 -> 5.0 MeV)

5.0 -> 6.5 MeV)

4.2594E-01
1.6532E-09
1.9975E-09
1.5319E-09
1.7824E-09
8. 6382E-10
5.2611E-10

2.7480E-01
9.0340E-10
8.8778E-10
5.5704E-10
s5.0926E-10
1.9196E- 10

9.1498E-11

18-Group gamma source distribution (Photons/crs3s8)

SCALE-ORNL 18-Group gammsa Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10

8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09

5.S737E-05 6.1667E-06 6.1667E-06 2.4127E-04 2.0813E-01 2.0813E-01

AJERP Reactor
AJRPF at the Omaha Veterans Affairs Hospital

At Cooling Time . 349.02 (d)

COMPOSITION .

ELEMENT ATOMES/cm3

H 3.55350s+08
He 1.32084E+10
Na 1.09073E+19
Mg 3.06315E+08
Al 1.10676E+22
Si 1.14817E+ll

P 2.86988E+01

S 9.35628E+20
Cl 2.70511E+09
Ar 3.27212E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.80828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33983E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.53540E+07
As 1.13335E+16
Se 4.57005E+07
Br 3.54167E+15
Kr 2.06782E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 9.14606E+05
In 0.00000E+00
Sn 2.03944E+05
Sb 1.16227E+15
Te 1.23637E+07

I 4.13314E-03
Ye 2.45434E.06
Cs 3.94451E+05
Ba 2.08115E+17
La 1.97108E+06
Ce 1.00906E-01
Pr 3.22990E-02
Nd 2.64652E+04
Pm 5.11306E+04
Sm 1.88252E+15
Eu 9.23550E+07
Gd 6.92205E+05
Lu 0.00000E+00
Hf 1.03346E-02
Ta 1.458115+04
W 7.69706E+14

Re 1.48109E+06
Hg 1.19047E-01
T1 5.34058E-01
Pb 4.78079E+15
Bi 1.25362E+03
Th -9.30665E-03

U 1.18888E+15
Np 2.59244E-40
Pu 2.02645E+07

Totals. 4.41291E+22

AJBRF Reactor
AJBRPF at the Omaha Veterans Affairs Hospital

Time D0Sv/h) Bq/g

AJBRF Soil (Side) Plux

Bq/cm3 Ci/m3 Bqc3 Cii3 ALI/CM3 WIATT/CW3 JOULS/ce3
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zero 3.793E-04 9.5223+02 2.2383.03 6.048E-02 1.625E-04 1.002E-09 1.847787E+04

349.0 Id) 4.8013-O0 9.908E+00 2.328E+01 6.293E-04 2.715E-05 4.018E-13 1.847787E+04

AJRRF Reactor AJBRF Soil (Side) Flux

AJBRF at the Omaha Veterans Affairs Hospital

For a volume of l.0000E+0O(cm3) of NBS Concrete SI1

Time Becquerel Sv/h ALI
zero 2.238E+03 3.7933-04 1.625E-04

349.0 (d) 2.328E+01 4.8013-08 2.715E-05

Watt
1.0023-09
4.0183-13

AJ3RF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg DlIKg
zero 9.522E+05 4.2663-10

349.0 (d) 9.908E+03 1.7103-13

WEEPF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/9 Sv/h
zero 9.522E+02 3.7933-04

349.0 (d) 9.908E+00 4.8013-08

AJERF Soil (Side) Flux

Ci/Ig MeV/g9-
2.574E-05 1.517E+03
2.678E-07 1.921E-01

AJBRF Soil (Side) Flux

TW/g Cl Index
4.2663-10 2.768E+03
1.710E-13 4.238E-01

Elapsed Time.

Step 1 . Activation of
Cold Pause of

Step 2 s Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 . Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 i Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 . Activation of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 . Activation of
Cold Pause of

Step 19 . Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 s Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.925923+07(a), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(a), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(8), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.82258E+07(a), i.e.

2.82600E+06(s), i.e.
2.871003+07(a), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 {d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326i69 (d)

32.71 (d)
332.29 (d)

26.35
365.00

1.07
2.00

2.07
3.00

3.07
4.00

4.07
5.00

5.07
6.00

6.07
6.99

7.07
7.99

8.07
8.99

9.07
9.99

10.06
10.99

11.06
11.99

12.06
12.99

13.06
13.99

14.06
14.99

15.06
15 .99

16.06
16.99

17.06
17.99

18.06
18.99

19.09
19.98

20.07
20.98

Intervals 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals X 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals t 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals * 2



Attachment Gl: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 193 of 400

Step 22 : Activation of 2.14200E+06(s), i.e.
Cold Pause of 2.93940E+07(s), i.e.

Step 23 . Activation of 2.12400E+06(s), i.e.
Cold Pause of 2.94120E+07(s), i.e.

Step 24 . Activation of 1.38060E+06(s), i.e.
Cold Pause of 3.01554E+07(s). i.e.

Step 25 . Activation of 6.89330E+05(s), i.e.

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

1S.98 (d)
349.02 (d)

7.98 (d)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)

Intervals * 2

Intervals . 2

Intervals . 2

Intervals * 2

Cooling Times (s) :

3.0847E+07

357.0 (d)

AJERF Reactor

Step 1

Elapsed Time 26.35 (d)

N/cm3 WATT/cm3 JOULE/cm3
otals. 4.4129E+22 1.0025E-09 1.847787E+04

Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.0702E-13 1.847787E+04

G(MeV/g-s) Bq/cm3
1.5171E+03 2.2307E+03

G(MeV/g's) Bq/cm3
1.8460E-01 1.3944E+01

Ci/cm3 ALI/cm3
6.02908-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601B-05

Step * 2

Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of N . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals: 4.4129E+22 4.3024E-13 1.847787E+04

G(MeV/g's) Bq/cm3
1.5171E+03 2. 2411E+03

G(MeV/g s) Bq/cm3
1.8637E-01 1.8127E+01

Ci/cm3 ALI/cm3
6.0571E-08 1.70808-04

Ci/cm3 ALI/cm3
4.8992E-10 2.6703E-05

Step * 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 3.00 (y)
N/cm WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04

G(MeV/g9s) Bq/cm3
1.5171E+03 2.2451E+03

Ci/cm3 ALI/Cm3
6.0678E-08 1.7275E-04

Ci/cm3 ALI/cm3
5.5225E-10 2.7616E-05

G(MeV/g-s) Bq/cm3
1.8775E-01 2.0433E+01

Step * 4

Elapsed Time . 3.07 (y)

N/cm3 WATS/cm3 JOULE/cm3 G(HeVjg*s) Bq/cm3
otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.51718+03 2.2473E+03

Production of H : 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 4.00 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3
otals. 4.4129E+22 4.3884E-13 1.8477878+04 1.88828-01 2.2017E+01

Step . 5

Elapsed Time * 4.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3
otals. 4.4129E+22 1.00268-09 1.8477878+04 1.51728+03 2.2489E+03

Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 5.00 (y)

N/cm3 wATs/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3
otals, 4.4129E+22 4.4014E-13 1.847787E+04 1.89658-01 2.3204E+01

Step * 6

Elapsed Time * 5.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3
otals, 4.41298+22 1.00268-09 1.847787E+04 1.5172E+03 2.2500E+03

Production of H * 0. appm/y.
Production of He * 0. appm/y.

Ci/cm3 ALI/cm3
6.0738E-08 1.7362E-04

Ci/cm3 ALI/cm3
5.95048-10 2.81708-05

Ci/Cm3 ALI/cm3
6.0780E-08 1.7416E-04

Ci/cm3 ALI/cm3
6.27148-10 2.8569E-05

Ci/cm3 ALI/cm3
6.0812E-08 1.7455E-04
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Elapsed Time . 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals- 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time . 6.07 (y)
N/cm3 I WATT/cm3 JOUBE/cm3 G(MeV/g*s) Bq/cod

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step . 8

Elapsed Time . 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of N 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G{MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01

Ci/cm3 ALI/cm3
6.5184E-10 2.8872E-OS

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

ALI/cm3
1.7485E-04

ALI/cm3
2.9106E-05

ALI/cm3
1.7508E-04

ALI/cm3
2.9287E-05

Step . 9

Elapsed Time t 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01

Step * 10

Elapsed Time * 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.41292+22 4.4295E-13 1.847787E+04 1.9172E-01

Step * 11

Elapsed Time * 10.06 (y)
N/cm3 $fATT/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 4.4319E-13 1.8477S7E+04 1.9190E-01

Step * 12

Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He * O. appm/y.

Elapsed Time s 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otals, 4.4129E.22 4.4338S-13 1.847787E+04 1.9204E-01

Bq/cm3
2.2522E+03

Bq/cm3
2.5805+01

Bq/cm3
2.2526E+03

Bq/cm3
2.6138E+01

Bq/cm3
2.2529E+03

Bq/cm3
2. 6397E+01

Bq/cm3
2.2532E+03

Bq/cm3
2.6600E+0l

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

Ci/cm3
6.08813-08

Ci/cm3
7. 0643E-10

Ci/cm3
6.0889E-08

Ci/cm3
7.1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7. 189lE-10

ALI/cm3
1.7526E-04

ALI/cm3
2.942SE-05

ALI/cm3
1.7540E-04

ALI/cm3
2.9538E-OS

ALI/cm3
1.7550E-04

ALI/cm3
2.9623E-05

ALI/cm3
1. 7559E-04

ALI/cm3
2. 9690E-05

i

Step * 13

Elapsed Time 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2534E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 I 11ATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

otals, 4.4129E+22 4.43533-13 1.847787E+04 1.9215E-01 2.6757E+01

Ci/cm3
6.0902E-08

Ci/cm3

7.2318E-10

ALI/cm3
1. 7565E-04

ALI/cm3
2.9742E-OS

/
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Step . 14

Elapsed Time 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.

Production of He 0. appm/y.

Elapsed Time , 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01

Step . is

Elapsed Time , 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H , 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time * 14.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)
otals, 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01

Step, 16

Elapsed Time 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g's)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H 0. appm/y.

Production of He , 0. appm/y.

Elapsed Time 15.99 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01

Step, 17

Elapsed Time 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time , 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01

Step, 18

Elapsed Time 17.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9-)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time I 17.99 (y)
N/Cm3 WATr/cm3 JWULE/cm3 O(MeV/gSs)

otals. 4.4129E+22 4.4390E-13 1.847787E+04 1.9243E-01

Step . 19

Elapsed Time . 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*.)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H . 0. appm/y.
Production of He * 0. appmay.

Elapsed Time . 18.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.43938-13 1.847787E+04 1.9246E-01

Step , 20

Elapsed Time * 19.09 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)
otals. 4.4129E+22 1.0031E-09 1.847787S+04 1.5179E+03

Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 19.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.93538-01

Step . 21

Elapsed Time 20.07 (y)

Bq/cm3
2. 253SE+03

I q/cm3
2.6881E+01

Bq/cm3
2.2536E+03

Bq/cm3
2. 6978E+01

Bq/cm3
2.2537E+03

8q/cm3
2.7054E+01

Bq/cm3
2.2538E+03

Rq/cm3
2.7114E+01

Bq/cm3
2.2539E+03

Sq/c.3
2.7161E+01

Sq/cm3
2.2539E+03

Bq/cm3
2.7199E+01

* Ci/cm3
6.0906E-08

Ci/dc3
7.2651E-10

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

Ci/cm3

6.0912E-08

Ci/cm3
7.3118E-10

Ci/cm3
6.0914E-08

Ci/cm3
7.3280E-10

Ci/cm3
6.091SE-08

Ci/cm3
7.34088-10

Ci/cm3
6.0917E-08

Ci/cm3
7.3510E-10

ALI/cm3
1.7570E-04

ALI/cm3
2.9783E-OS

ALI/cm3
1.75748-04

ALI/cm3
2.9814E-05

ALX/cm3
1.7578E-04

ALI/cm3
2.9839E-05

ALI/cm3
1.7580E-04

ALI/cm.3
2.9859E-05

ALI/cm3
1.7582E-04

ALI/cm3
2.9874E-OS

ALI/cm3
1.75838-04

ALI/cm3
2.9887E-05

8q/cm3 Ci/cm3 ALI/cm3
2.27578+03 6.15068-08 1.89968-04

Bq/cm3 Ci/cm3 ALI/cm3
3.2642E+01 8.8220E-10 3.3364E-05
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N/cm3 WATT/cm3 JOULE/cm3 GCNeV/g s) Eq/cm3

otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.2707E+03
Production of H . 0. appm/y.

Production of He a 0. appm/y.

Elapsed Time . 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.8162E-13 1.847787E+04 1.93861-01 3.2083E+01

Ci/cm3 ALI/cm3
6.1371E-08 1.8661E-04

Ci/cm3 ALI/cm3
8.6712E-10 3.2736E-05

Step * 22

Elapsed Time . 21.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gls) Bq/cm3

otals- 4.4129E+22 1.00261-09 1.847787E+04 1.51711+03 2.2555E+03

Production of H a 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3.

otalsa 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01 2.8697E+01

Ci/cm3 ALI/cm3
6.0960E-08 1.7656E-04

Ci/cm3 ALI/cm3
7.7558E-10 3.0429E-05

Step a 23

Elapsed Time a 22.05 (y)
- N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalsa 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03 2.2520E+03
Production of H a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41293+22 4.38083-13 1.847787E+04 1.9308E-01 2.7548E+01

Step a 24

Elapsed Time . 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g-s) Sq/cm3

otalsa 4.4129E+22 1.00211-09 1.847787E+04 1.5164E+03 2.2335E+03
Production of H * 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/g-s) Bq/cm3

otalsa 4.4129E+22 4.0177E-13 1.847787E+04 1.9205E-01 2.3284E+01

Ci/cm3 ALI/cm3
6.0865E-08 1.74188-04

Ci/cm3 ALI/cm3
7.4455E-10 2.9770E-05

Ci/cm3 ALI/cm3

6.0365E-08 1.6247E-04

Ci/cm3 ALI/cm3
6.2930E-10 2.71558-05

- I

Step a 25
AJBRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital

Elapsed Time . 24.00 (y) Cooling Time 0.

Nuclide

Ha 23
Na 24
Na 24ml
Al 27
Al 28
Si 28

S 32
S 33
S 34
S 35
S 36

Ar 37
K 39
K 40
1 41
1 42

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 47
Ca 48
Ca 49
Sc 45
Sd 49
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51
V 52

Cr 50
'Cr 52

N/cm3

1.0907Etl9
4.3298E+05
1.2240E-01
1. 1068E+22
3.6660E+05
1.0535E+ll
8.8903E+20
7.0172E+18
3.9390E+19
3.6368E+06
1.8713E+17
2.35683+07
1. 2658E+21
1.583803+17
9.1347E+19
1.3032E+07
2.7445E+22
4.56411+11
1.8317E+20
3.8219E+19
5.9056E+20
3.4826E+08
1. 1324E+18
1.8440E+05
5.29413+19
2.2915E+04
1.2591E+16
1.5031E+05
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1.6008E+17
2.2221E+14
8.86613+16
9 .2658E+01
3.1921E+15
6.1558E+16

WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3 T/2

4.1685E-12
3.2548E-13

9.1443E-10

2.60853-15

2.3162E-15

2.9639E-13

5.5664E-11

5.1158E-17

2.1243E-13

7.3383E-14

1.9634E-ll

3.9817E-12

3.2440E-07
9.4863E-15

1.77393-07

2.8450E-08

1.0115E-08

1.72723+04

3.S774E-06

2.3984E-04

4.3080E-06

4.1506E-08

1.4818E-08

1.9711E-08

9.7646E+00
8.3994E-01

1.4337E+03

0. 0000E+00

7.4296E-04

1.82283E-01

2.5575E+01

1.81083-OS

0. 00003+00

1.4711E-01

4.0919E+01

1.2920E-02

5.5638E+00
4.1997E.00

1.8898E+03

3.33463-01

5.3971E+00

2.7250E+00

2.0278E+02

9. 73533-02

1.7173E+01

3.2602E-01

3.0362E+01

3.0362E+0l

1.5037E-10
1.1351E-10

5.1076E-08

9.01233-12

1.4587E-10

7.3649E-11

5.4806E-09

2.6312E-12

4.6412E-10

8.8115E-12

8.2060E-10

8.2060E-10

2.3879E-06
7.5534E-13

9.2638E-06

2.56501-07

4.5354E-07

1.6926E-05

8.7031E-Os

2.8218E-08

1.3010E-05

5.2164E-07

3.94828-06

2.4887E-06

1.498E+01 (h)
2.020E-02 (s)

2.241E+00 (m)

8.750E+01 (d)

3.503E+01 (d)

1.280E+03 (My)

1.237E+01 Ch)

1.030E+05 (y)

1.627E102 (d)

4.538E+00 (d)

8.719E+00 Cm)

5.719E+01 (m)

Na 24
Na 24mi

Al 28

S 35

Ar 37

X 40

X 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 49

V 50

V 52

5.72583-24 3.8824E+01 1.51763-11 3.2771E-11 8.85718-22 1.6064E-16 1.489E+ll(My)

1.15063-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m)
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Cr 53 6.9793E+15
Cr S4 1.7375E+1S
Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56

Fe 54 1.4290E+20
Fe 55 1.8492E+09 1.4015E-14 1.7451E-06 1.OS54E-02 1.4851E+01 4.013iE-10 4.9013E-06 2.735E+00 Cy) Fe SS
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 8.0817E+06 3.0512E-13 1.6923E-06 7.3738E-01 1.4571E+00 3.9382E-11 2.6208E-06 4.450E+01 (d) Fe 59
Co 59 1.4406E+16

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOU1LE/cm3 G(QeV/g's) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.17068-09 1.047B+01 (m) Co 60ml

Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
In 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.0953E+05 1.9172E-13 2.6209E-08 1.4773E-01 8.0123E-01 2.165E-11 1.2820E-06 1.097E+00 (d) As 76

Br 79 1.7953E+15
Br 80 4.3763E+02 3.6862E-14 5.61601-11 9.4126E-03 2.8725E-01 7.76361-12 8.8932E-09 1.760E+01 (m) Br 80

Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87

Sr 84 1.3656.+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.E444E+15
Zr 94 9.9764E+15
zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl2l 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
BaI37 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14 2.15188-17 1.03771+02 0.0000E+00 5.8515E-05 1.58158-15 2.8684E-09 1.059E+05(My) Sm147

Sm148 2.1159E+14 2.12138-22 6.7327E+01 0.0000E+00 6.6667E-10 1.801S1-20 2.8011B-14 6.971Z+09(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.85711-09 7.72195-20 1.11615-13 2.000E+09(My) Sml49
SmiSO 1.38931+14
SaaS2 5.0338E+14
Sm153 3.8112E+05 8.3400E-14 2.02283-08 4.1428E-02 1.5714E+00 4.2469E-11 1.16408-06 1.946E+00 (d) Sm153

Sm154 4.2827E+14
I180 9.23651+11
W182 2.0397E+14
W183 1.1014E+14
1184 2.3584E+14
W186 2.1883E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15

U234 6.53881+10 4.5488E-15 5.08841-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234

U235 8.5599E+12 2.00221-16 6.41541+00 1.90761-05 2.671SE-04 7.2202E-15 1.23115-08 7.037+02(My) u23s
U238 1.18031+1S 3.9706E-15 8.07691.02 3.0961E-06 5.8021E-03 1.56818-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 9.77035+04 2.37321-14 6.9656E-09 2.58078-02 3.3287E-01 8.99665-12 2.66308-07 2.3551+00 (d) Np239
here are 113 Nuclides.

Totals, 4.4129E+22 1.0020E-09 1.847787E+04 1.5165E+03 2.2156E+03 5.98818-08 1.4859E-04
AJBRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 24.00 (y) Cooling Time 0.

COMPOSITION .
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ELEMENT ATOMES/cm3

a 3.59800E+08
He 1.33739E+lo
Na 1.09073E+19
Mg 3.09720E+08
Al 1.10676E+2 2
Si 1.16257E+ll
P 2.17872+05
S g.35628E+20

C1 2.71228E+09
Ar 3.54942E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035B+18

V B.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33:83E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.55343E+07
As 1.13335E+16
Se 4.61632E+07
Br 3.54167E+15
Kr 2. 09157E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.432s3E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 9.20723E+05
In 3.12104E-07
Sn 2.05413Et05
Sb 1.16227E+15
Te 1.24267E+07

r 4.13690E-03
Xe 2.45541E+06
Ca 4.00124E+05
Ba 2.08115E+17
La 1.99552E+06
Ce 1.01549E-01
Pr 3.26963E-02
Nd 2.65089E+04
PM 5.11343E+04
Sm 1.88252E+15
Eu 9.313S4E+07
Gd 6.92978E+OS
Lu 0.OOOOO0E+O
Nf 1.04640E-02
Ta 1.45878E+04

F 7.69706E+14
Re 1.49352E+06
Eg 1.21062E-Ol
TS 5.20824E-O1
Pb 4.78079E+15
Bi 1.26901E+03
Th -1.12108E-02

U 1.18888E+1S
Np 9.77027E+04
Pu 2.04199E+07

Production of H 0. appm/y.

Production of He , 0. appm/y.
AJB3RF Reactor

AJBRF at the Osaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gansa-rays

i

Group X range
1 ( 10 -. 100 KeV)
2 ( 0.1 - 0.2 MeV)
3 ( 0.2 - 0.4 MeV)
4 ( 0.4 -s 0.6 MeV)
5 ( 0.6 -a 0.8 MeV)
6 ( 0.8 -a 1.0 MeV)
7 ( 1.0 -a1.22 MeV)
8 (1.22 -a1.44 MeV)
9 (1.44 -a1.66 MeV)

10 (1.66 -a 2.0 MeV)
11 2 2.0 -a 2.5 MeV)
12 ( 2.5 -a 3.0 MeV)
13 ( 3.0 -a 4.0 MeV)
14 ( 4.0 -a S.0 MeV)
15 ( 5.0 -a 6.5 MeV)

MeV/cm3-s
1.0075E-01
8.1581E-02
2.5382E-01
2.199SE+00
5.7391E-02
S.0381E+00
1.0475E+00
9.4891E+00
5.8866E+01
3.3645E+03
2.3619E+00
1.5624E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3-s
1.8319E+00
5.2633E-01
8.4605E-01
4.3991E+00

.8.1987E-02
5.5979E+00
9.4371E-01
7.1346E+00
3.7978E+01
1.8385E+03
1.0497E100
5.68151E00
2.4655E+01
1.9908E+00
9.1498E-11
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16-Croup gamma source distribution (Photons/cm3as)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6815E+00
1.0497E+00 1.83852+03 4.5113E+01 9.4371E-01 5.59792+00 8.1987E-02
4.3991E+00 4.2303E-01 4.2303E-01 5.2633E-01 9.1594E-01 9.1594E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 357.02 (d)

Nuclide N/cm3 WATT/cm3 JOUTJE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
K 39
I 40
K41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr S3
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
zn 68
Zn 70
Ga 69

1. 0907E+19
1.1068E+22
1. 0535E+ll
8.8903E+20
7.0172Z+18
3.9390E+19
1.87132+17
1. 2658E+21
1.5880E+17
9. 13473+19
2.7445E+22
4.56412+ll
1. 8317E+20
3.8219E+19
5.9056E+20
7.60882+07
1. 1324E+18
5. 2941E+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1. 6008E+17
2.2221E+14
8.86612+16
3.19212+15
6.1558E+16
6.9793E+15
1. 7375E+15
3.2198E+17
1.4290E+20
1. 4434E+09
2.2412E+21
5.1785E+19
6.83952+18
1.4406E+16
2.9537E+16
1. 1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1. 2682E+16
1.8 637E+15
8.S456E0+1
2.7273E+14
6.1006E+15

2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-OS K 40

5.1157E-17 2.3984E-04 1.8107E-05 9.7352E-02 2.6311E-12 2.8218E-08 Ca 41

4.6411E-14 9.41212-07 0.0000E+00 3.7519E+00 1.0140E-10 2.8424E-06 Ca 45

5.7258E-24 3.88242+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

1.0939E-14 1.3621E-06 8.2383E-03 1.1592E+01 3.1330E-10 3.8258E-06 Fe 55

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br E1
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88
Y 89

Zr 90
zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Ba130
Bal32
Ba134
Ba135
Ba136

4.0485E+15
1. 1334E+16
1.7953E+15
1.7464E+15
2.1507E+16
8.29342+15
1.3656E+15
2.40442+16
1. 7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1.6072E+15
4.56952+15
6. 6494E+14
4. 9734E+14
2.2060E+14
2.1020E+14
S. 03 01E+15
1.3719E+16
1. 6345E+16

4.7942E-17 1.0469E+02 0.00002+00 3.79772-03 1.0264Z-13 5.6937E-09 Rb 87
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Bal37 2 .3375E+16
Ba138 1.49212+17
8144 5.7981E2.3
Sml47 2.82192+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 Sm147
Sml48 2.1159E+14 2.12132-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.80112-14 Sm148
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149
Sm1S0 1.3893E+14
SmlS2 5.0338E+14
Sm154 4.2827E+14
Wiso 9.2365E+11
w182 2.0397E+14
W183 1.1014E+14
w114 2.35842+14
W186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb207 1.0566E+15
Pb206 2.8051+15
U234 6.5388E+10 4.5488E-15 5.08842-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 U234
U235 8.55992+12 2.0022E-16 6.4154E+00 1.9076E-05 2.67152-04 7.2202E-15 1.2311E-08 U23S
U238 1.1803E+15 3.97062-15 8.0769E+02 3.0961E-06 5.80212-03 1.5681E-13 2.5560E-07 U238

357.0 (d) 3.62592-13 1.8477872+04 1.9057E-01 1.81822+01 4.91412-10 2.4185E-05

AJBRP Reactor
AJBR7P at the Omaha Veterans Affairs Hospital

At Cooling Time : 357.02 (d)

Energy distribution of decay gamna-rays

Group E range MeV/cm3*s Photonsfcm3^s
1 C 10 - 0o leV) 1.9413E-02 3.52962-01
2 ( 0.1 -. 0.2 HeV) 3.73972-05 2.4127E-04
3 ( 0.2 -. 0.4 MeV) 3.7000E-06 1.2333E-05
4 ( 0.4 -. 0.6 HeV) 2.7868Z-05 5.57372-05
5 C 0.6 -. 0.8 HeV) 3.41032-09 4.8719E-09
6 C 0.8 -. 1.0 HeV) 1.9953E-O9 2.217O0-09
7 C 1.0 -. 1.22 Hev) 1.9023E-09 1.71382-09
8 (1.22 ->1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 -. 1.66 MeV) 4.2594E-01 2.74802-01

10 (1.66 -, 2.0 MeV) 1.6532E-09 9.03402-10
11 C 2.0 -, 2.5 HeV) 1.9975E-09 8.8778E-10
12 C 2.5 -> 3.0 HeV) 1.5319E-09 5.5704E-10
13 C 3.0 -. 4.0 MeV) 1.78242-09 5.09262-10
14 C 4.0 -. 5.0 MeV) 8.63822-10 1.91962-10
15 C 5.0 -. 6.5 MeV) 5.26112-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3is)
SCAL2-OREL 18-Group gamma Library from 10 MeV to 10 KeV

0.00002+00 0.0000E+00 9.1498E-11 1.91962-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.7480E-01 1.71382-09 2.21702-09 4.87192-09
5.57372-05 6.16672-06 6.16672-06 2.4127E-04 1.7648E-01 1.76482-01

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 357.02 (d)

COMPOSITIONa

ELEMENT ATOMES/cm3

E 3.59800E+08
Ee 1.33739E+10
Na 1.09073E+19
Mg 3.10153E+08
Al 1.10676E+22
si 1.16257E+li
P 1.27712E+01
8 9.35628E+20

Cl 2.73925E+09
Ar 3.30603E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mln 3.219832+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.55463E+07
As 1.13335E+16
Se 4.62729E+07
Br 3.54167E+15
Kr 2.09372E+07
Rb 2.98003E+16
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Sr
y

Zr
Nb
NO
In
Sn
Sb
Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Ef
Ta

W
Re
Ng
TI
Pb
Bi
Th

U
Np
Pu

Totals-

2.43858E+17
1.43253E+16
S .74016E+16
4 .56952E+1S
9.26378E+05
0.OOOOOE+00
2.06498E+05
1.16227E+15
1.25194E+07
4.18497E-03
2 .48508E+06
4 .18786E+05
2. 08115E+17
1.99578E+06
1.02170E-01
3.27035E-02
2.84665E+04
5.09317E+04
1.88252E+15
9.35041E+07
7.25953E+05
0.OOOOOE+00
1.04640E-02
1.47922E+04
7.69706E+14
1.49979E+06
1 .20537E-01
5.21773E-01
4.78079E+15
1.26940E+03

-9.00066E-03
1.18888E+15
2.24488E-41
2.05178E+07
4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g
zero 3.791E-04 9.428E+02

357.0 (d) 4.764E-08 7.737E+00

AJBRF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI
zero 2.216E+03 3.791E-04 1.4862

357.0 (d) 1.818E+01 4.764E-08 2.4181

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/lg xW/Kg Ci/rs
zero 9.428E+05 4.264Z-10 2.5481

357.0 (d) 7.737E+03 1.543E-13 2.091E

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h V/g
zero 9.428E+02 3.7915-04 4.2641

357.0 (d) 7.737E+00 4.764E-08 1.5431

AJBRF Soil (Side) Flux

Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
2.216E+03 5.988E-02 1.486E-04 1.002E-09 1.8477875+04
1.818E+01 4.914E-04 2.418E-05 3.626E-13 1.847787E+04

AJBRF Soil (Side) Flux

Watt
S-04 1.002E-09
C-05 3.626E-13

AJBRF Soil (Side) Flux

I MeV/g-s
C-0S 1.517E+03
1-07 1.906E-01

AJBRF Soil (Side) Flux

lC Index
:-1O 2.767E+03
Z-13 4.204E-01

Step 1 A Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 aActivation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step S * Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

2.27682E+06(s),
2.925928+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.276825+06(s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.276822+06(s),
2.92592E+07 (s),

2.27682E+06(s),
2.92592E+07 (s),

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

Elapsed Time.

26.35 (d) 26.35 (d)
338.65 (d) 365.00 (d)

26.35 (d) 1.07 (y)
338.65 (d) 2.00 (y)

26.35 (d) 2.07 (y)
338.65 (d) 3.00 (y)

26.35 (d) 3.07 (y)
338.65 (d) 4.00 Cy)-

26.35 (d) 4.07 (y)
338.65 (d) 5.00 (y)

26.35 (d) 5.07 (y)
338.65 (d) 6.00 (y)

26.35 (d) 6.07 (y)
338.65 (d) 6.99 (y)

26.35 (d) 7.07 (y)

Intervals i 2

Intervals * 2

Intervals i 2

Intervals * 2

Intervals * 2

Intervals a 2

Intervals . 2

Step 8 * Activation of 2.276829+06(s), i.e. Intervals .2
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Cold Pause of

Step 9 . Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause Of

Step 14 * Activation Of
Cold Pause of

Step 15 i Activation Of
Cold Pause of

Step 16 . Activation of
Cold Pause of

Step 17 . Activation of
Cold Pause of

Step 18 . Activation of
Cold Pause of

Step 19 . Activation of
Cold Pause of

Step 20 Activation Of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 * Activation of
Cold Pause of

Step 23 * Activation Of
Cold Pause of

Step 24 i Activation Of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 . Activation of

2.92592E307(s), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592Z+07(s), i.e.

2.276823+06(s), i.e.
2.925929+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(a), i.e.
2.925929+07(s), i.e.

2.276823+06(a), i.e.
2.925923+07(s), i.e.

2.276823+06(a), i.e.
2.925923+07(s), i.e.

2.276829+06(s), i.e.
2.92592Z+07(s), i.e.

3.310208+06(s), i.e.
2.822583+07(s), i.e.

2.82600+06(s), i.e.
2.871009+07(s), i.e.

2.142009+06(s), i.e.
2.939408+07(s), i.e.

2.124009+06(s), i.e.
2.941205+07(s), i.e.

1.380603+06(s), i.e.
3.015543+07(s), i.e.

6.89330E+05(s), i.e.
3.084673+07(s), i.e.

2.379459+06(s), i.e.

338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d).

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

1S.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)

7.99 (y)

8.07 (y)
8.99 (y)

9.07 Cy)
9.99 Cy)

10.06 Cy)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 Cy)
13.99 Cy)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 Cy)
16.99 (y)

17.06 (y)
17.99 (y)

18.06C (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.0S (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23 .98 (y)

24.00 (y)
24.98 (y)

25.06 Cy)

Intervals, 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals a 2

Intervals a 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals a 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Cooling Times (s)

2.9157E+07

337.5 (d)

AJBRF Reactor

Step. 1

Elapsed Time a 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0025E-09 1.8477873+04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time a 365.00 (d)
X/cm3 WATT/cm3 JOULE/cm3

otals* 4.4129B+22 4.0702E-13 1.847787E+04

G(CeV/g9s) Bq/cm3
1.5171E+03 2.2307E+03

G(NeV/g9s) Bq/cm3
1.84603-01 2.3944E+01

Ci/cm3 ALI/cm3
6.02903-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.46013-05

Step * 2

Elapsed Time * 1.07 (y)
N/cm3 UfATT/cm3 JOULE/cm3

otals. 4.41293+22 1.0026Z-09 1.8477873+04
Production of S 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalst 4.4129E+22 4.30243-13 1.847187E+04

Step . 3

Elapsed Time s 2.07 (y)
K/cm3 WATT/cm3 JOULE/cm3

G(MeV/r*s) Dq/cm3 Ci/cm3
1.51713403 2.2411E+02 6.0571E-08

G(NeV/g1s) Bq/cm3 Ci/cm3
1.86373-01 1.8127E+01 4.8992E-10

ALI/cm3
1.70803-04

ALI/cm3
2.6703E-05

G(MeV/g9s) Rq/cm3 Ci/cm3 ALI/cm3



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 203 of 400

otals, 4.4129E.22 1.0026E-09 1.847787E.04 1.5171E+03 2.2451E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

6.0678E-08 1.7275E-04

Elapsed Time .
N/cm3

otals, 4.4129E+22

3.00 Cy)
WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

4.364SE-13 1.847787E+04 1.8775E-01 2.0433E+01
Ci/cm3

S .5225E-10
ALI/cm3

2.7616E-05

Step . 4

Elapsed Time
N/cm3

otals, 4.4129E+22
Production
Production

Elapsed Time .
N/cm3

otals, 4.4129E+22

Step * 5

Elapsed Time
N/cm3

otals. 4.4129E+22
Production c
Production c

Elapsed Time .
N/cm3

otals, 4.4129E+22

Step . 6

Elapsed Time
N/cm3

otals. 4.4129E+22
Production a
Production a

Elapsed Time .
H/cm3

otals. 4.4129E+22

Step . 7

Elapsed Time
N/cm3

otals, 4.4129E+22
Production o;
Production o0

Elapsed Time .
N/cm3

otals, 4.4129E+22

Step , 8

Elapsed Time
N/cm3

otals, 4.4129E+22
Production of
Production of

Elapsed Time ,
N/cm3

otals. 4.4129E+22

Step . 9

Elapsed Time
N/cm3

otals. 4.41291+22
Production of
Production of

Elapsed Time .
N/cm3

otals, 4.4129E+22

3.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g9s)

1.00261-09 1.847787E+04 1.5171E+03
of H * 0. appm/y.
Df He I 0. appm/y.

4.00 (y)
WATT/cm3 JOULE/cm3 G(NeV/g9s)

4.3884E-13 1.8477871+04 1.8882E-01

4.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/gWs)

1.0026E-09 1.847787E+04 1.5172E+03
of H 0. appm/y.
,f He * 0. appm/y.

5.00 (y)

WATT/cm3 JOULE/cm3 G(MeV/g-s)
4.40141-13 1.847787E+04 1.8965E-01

5.07 (y)

WATT/cm3 JOtUL/cm3 G(MeV/g9s)
1.0026E-09 1.847787E+04 1.5172E+03

If H . 0. appm/y.
f He * 0. appm/y.

6.00 (y)
WATT/cm3 JOULE/cm3 G(NeV/g-s)

4.4104E-13 1.8477871+04 1.9029E-01

6.07 Cy)
WATT/cm3 JOULI/cm3 G(MeV/g-s)

1.0026E-09 1.847787E+04 1.5172E+03
f H . 0. appm/y.
f He * 0. appm/y.

6.99 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s)

4.4171E-13 1.847787E+04 1.9080E-01

7.07 Cy)

WATS/cm3 JOULE/cm3 G(CeV/g's)
1.00262-09 1.847787E+04 1.5172E+03

f H . 0. appm/y.
f He . 0. appm/y.

7.99 Cy)

WATr/cm3 JOUBE/cm3 G(MeV/g*u)
4.4223E-13 1.8477871+04 1.9118E-01

8.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s)

1.00261-09 1.8477871+04 1.5172E+03
H . 0. appm/y.

Re I 0. appm/y.

8.99 Cy)
WATT/cm3 JOULE/cm3 G(MeV/g*s)

4.4263E-13 1.847787E+04 1.9149E-01

) q/cs3
2.2473E+03

Sq/cm3
2.2017E+01

Bq/cm3
2.2489E+03,

Bq/cm3
2.3204E+01

Bq/cm3
2.2500E+03

Bq/cm3
2.4118E+01

Bq/cm3
2.2509E+03

Bq/cm3
2.4826E+01

Bq/cm3
2.2s16E+03

Sq/cm3
2.5377E+01

Bq/cm3
2.2522E+03

Sq/cm3
2.5805E+01

Ci/cm3
6.0738E-08

Ci/cm3
5.9504E-10

Ci/cm3
6.0780E-08

Ci/cm3
6.2714E-10

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6.0851E-08

Ci/cm3
6.8586E-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

ALI/cm3
1.7362E-04

ALI/cm3
2 .8170E-05

ALI/cm3
1.7416E-04

ALI/cm3
2.8569E-05

ALI/cm3
1.7455E-04

ALI/cm3
2.8872E-OS

ALI/ca3
1. 7485E-04

ALI/cm3
2.9106E-OS

ALI/cm3
1.7508E-04

ALI/cm3
2.9287E-05

ALI/cm3
1. 7526E-04

ALI/cm3
2.9428E-05

Step . 10

Elapsed Time . 9.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.2526E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Ci/cm3 ALI/cm3
6.0881E-08 1.7540E-04
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Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E.22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01

Step . 11

Elapsed Time 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals- 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03
Production of H x O. appm/y.
Produbtion of He i O. appm/y.

Elapsed Time a 10.99 (y)
N/cm3 WATT/cm3 J0ULE/cm3 B(MeV/g'6) Bq/cm3

otalsa 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-0l 2.6397E+Ol

Step * 12

Elapsed Time * 11.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 l.847787E+04 1.5172E+03 2.2532E+03
Production of a . 0. appm/y.
Production of He x O. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01

Step * 13

Elapsed Time i 12.06 (y)
N/cm3 1ATT/cm3 JOULE/ceO G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2534E+03
Production of H a O. appm/y.
Production of He a O. appm/y.

Elapsed Time * 12.99 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.6757E+01

Step * 14

Elapsed Time 2 13.06 (y)
N/cm3 WATT/cm3 JOULIE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2535E+03
Production of H a O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otalsn 4.41.29E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.68818+01

Step a 1S

Elapsed Time a 14.06 (y)
N/cm3 WATT/cm3 JOULE/ceS G(eV/g-s) Bq/cm3

otalsa 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2536E+03
Production of H a O. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 14.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otalsa 4.41291+22 4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01

Step a 16

Elapsed Time a 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalsa 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2537E+03
Production of H a O. appm/y.
Production of He a O. appm/y.

Elapsed Time a 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalsa 4.4129E+22 4.4380E-13 1.847787E+04 1.92361-01 2.7054E+01

Step a 17

Elapsed Time a 16.06 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/g*n) Sq/cm3

otalsa 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03
Production of H O. appm/y.
Production of He a O. appm/y.

Elapsed Time a 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otalsa 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.71142+01

Ci/cm3 AlI/cm3
7.0643E-10 2.9538E-05

Ci/cm3
6.0889s-08

Ci/cm3
7. 1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7. 1891E-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

Ci/cm3
6.0906E-08

Ci/cm3
7.2651E-10

Ci/cm3
6.0909B-08

Ci/cm3
7.2913E-10

Ci/cm3
6.0912E-08

Ci/cm3
7.3118E-10

Ci/Cm3
6.0914Z-08

Ci/cm3
7.3280E-10

ALI/cm3

1.7550E-04

ALI/cm3
2.9623E-05

ALI/cm3

1.7559E-04

ALI/cm3

2.9690E-05

ALI/cm3

1.7565E-04

A1I/cm3
2.97421-OS

ALI/cm3
1.7570E-04

ALI/cm3

2.9783E-05

ALI/cm3
1.7574E-04

ALI/cm3

2.9814E-OS

ALI/cm3
1.7578E-04

ALI/cm3

2.9839E-05

ALI/cm3

1.7580E-04

ALI/cm3

2.9859E-OS
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Step . 18

Elapsed Time , 17.06 (y)
N/Cm3 WATT/cm3 JOULE/em3

otals, 4.4129E.22 1.0026E-09 1.847787E+04
Production of H 0. appm/y.
Production of He * 0. appm/y.

G(MeV/g9s) Bq/cm3
1.5172E+03 2.2539E+03

Ci/cm3 ALI/cm3
6.0915E-08 1.7582E-04

Elapsed Time ,
N/cm3

otals, 4.4129E+22

17.99 (y)
WATT/cm3 JOULE/cm3

4.4390E-13 1.847787E+04
G (MeV/g-s) Bq/cm3

1.9243E-01 2.7161E+01
Ci/cm3 ALI/cm3

7.3408E-10 2.9874E-05

Step t 19

Elapsed Time * 18.06 (y)
N/em3 WATT/Cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 18.99 (y)
N/cm3 WATZ/cm3 JOULE/cm3

otals. 4.4129E+22 4.4393E-13 1.847787E+04

Step . 20

Elapsed Time . 19.09 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals, 4.4129E+22 1.0031E-09 1.847787E+04
Production of H i 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.9399E-13 1.847787E+04

Step , 21

Elapsed Time 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00298-09 1.847787E+04
Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 20.98 (y)
N/Cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.8162E-13 1.847787E+04

Step, 22

Elapsed Time , 21.05 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4663E-13 1.847787E+04

Step . 23

Elapsed Time . 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04
Production of H s 0. appm/y.
Production of He & 0. appm/y.

Elapsed Time * 22.98 (y)
IN/em3 IATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3808E-13 1.847787E+04

Step . 24

Elapsed Time * 23.03 (y)
N/cm3 WATTr/cm3 JOULE/cm3

otals. 4.4129E+22 1.0021E-09 1.847787E+04 1
Production of H a 0. appm/y.
Production of He . 0. appm/y.

G(MeV/g-s)
1.5172E+03

G (MeV/g s)
1.9246E-01

G(MeV/g*s)
1.5179E+03

*G(MeV/g*s)
1.9353E-01

G (MeV/g s)
1.5176E+03

G(MeV/g*s)
1.9386E-01

G (MeV/gs )
1.5171E+03

a (MeV/g's)
1.93438-01

Bq/cm3
2.2539E+03

Bq/cm3
2.7199E+01

Bq/cm3
2.2757E+03

Bq/cm3
3.2642E+01

Sq/cm3
2.2707E+03

Bq/Cm3
3.2083E+01

Bq/cm3
2.2555E+03

Bq/cm3
2.8697E+01

Ci/cm3
6.0917E-08

Ci/Cm3
7.3510E-10

Ci/cm3
6.15068-08

Ci/Cm3
8.8220E-10

Ci/cm3
6.1371E-08

Ci/cm3
8.6712E-10

Ci/cm3
6.0960E-08

Ci/cm3
7.7558E-10

Ci/cm3
6.0865E-08

Ci/Cm3
7.4455E-10

ALI/cm3
1.7583E-04

ALI/cm3
2.9887E-05

ALI /Cm3
1.8996E-04

ALI/cm3
3.3364E-05

ALI/Cm3
1.8661E-04

ALI/cm3
33.2736E-05

ALI/Cm3
1.7656E-04

ALI/cm3
3.0429E-05

ALI/cm3
1.7418E-04

ALI/Cm3
2.9770E-OS

G(MeV/g*s) Bq/Cm3
1.5170E+03 2.2520E+03

G(MeV/g.s) Bq/cm3
1.9308E-01 2.7548E+01

G(MCV/g-u) Sq/cm3
L.5164E+03 2.2335E+03

Ci/Cm3 ALI/cm3
6.0365E-08 1.6247E-04

Elapsed Time . 23.98 (y)
N/cm3 WATT/em3 JOULE/em3

otals. 4.4129E+22 4.0177E-13 1.847787E+04

Step . 25

Elapsed Time . 24.00 (y)

G(MeV/g*s) BqCem3
1.9205E-01 2.3284E+01

Ci/cm3 ALI/cm3
6.2930E-10 2.7155E-05
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3a

otals. 4.4129E+22 1.0016E-09 1.847787E+04 1.5157E+03 2.2114E+03 5.9768E-08 1.4859E-04 i
Production of H . O. appm/y._

Production of He s 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 l JOUL/cm3 G(MeV/gls) Bq/d Ci/cm3 ALI/cm3

otals. 4.4129E+22 3.6259E-13 1.847787E+04 1.90572-01 1.8182E+01 4.9141E-10 2.4185E-OS

Step 26
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time i 25.06 ty) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+05 4.1691E-12 3.24442-07 9.7660E+00 5.5646E+00 1.5040E-10 2.38832-06 1.498E+01 (h) Na 24

Na 24ml 1.22402-01 3.2548E-13 9.48632-15 8.39942-01 4.19972+00 1.13512-10 7.5534E-13 2.020E-02 (s) Ha 24ml

Al 27 1.1068E+22
Al 28 3.66602+OS 9.1443E-10 1.77392-07 1.4337E+03 1.88982+03 5.10762-08 9.2638E-06 2.241E+00 (m) Al 28

Si 28 1.09852+11
S 32 8.8903E+20
S 33 7.0172E+18

S 34 3.9390E+19
S 35 1.05132+07 7.5409E-15 8.2244E-08 0.0000E+00 9.6397E-01 2.60532-11 7.4152E-07 8.750E+01 (d) S 35

S 36 1.8713E+17
Ar 37 6.7706E+07 6.6539E-15 2.90572-08 2.1344E-03 1.550S5+01 4.19042-10 1.3029E-06 3.5032+01 (d) Ar 37

N 39 1.2658E+21
1 40 1.58802+17 2.9639E-13 1.72722+04 1.8228E-01 2.72502+00 7.36492-11 1.6926E-05 1.-280Z+03(My) X 40

1 41 9.13472+19
K 42 1.30332+07 5.5665E-11 3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-05 1.237E+01 (h) 2 42

Ca 40 2.7445E+22
Ca 41 4.75902+11 5.3342E-17 2.50082-04 1.88812-05 1.0151E-01 2.7435E-12 2.9423E-08 1.030E+05 (y) Ca 41

Ca 42 1.8317E+20
Ca 43 3.82192+19
Ca 44 5.9056E+20
Ca 45 7.82372+08 4.7722E-13 9.6779E-06 0.0000E+00 3.8578E+01 1.0427E-09 2.92262-05 1.6272+02 (d) Ca 45

Ca 46 1.1324E+18
Ca 47 2.57892+05 1.0263E-13 5.80472-08 2.0574E-01 4.5595E-01 1.2323E-11 7.2952E-07 4.538E+00 (d) Ca 47

Ca 48 5.29412+19
Ca 49 2.29152+04 1.96342-11 1.48182-08 4.0919E+01 3.0362E+01 8.20602-10 3.9482E-06 8.719E+00 (m) Ca 49

Sc 45 1.2591E+16

Sc 47 1.83872+OS 1.9147E-14 7.9844E-09 2.03643-02 4.40932-01 1.1917E-l1 2.38342-07 3.3462+00 (d) Sc 47

Sc 49 1.5031E+05 3.9817E-12 1.9711E-08 1.2920E-02 3.0362E+01 8.2060E-10 2.4887E-06 5.7192+01 (m) Sc 49 i
Ti 46 2.5495E+17

Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17

Ti SO 1.6008E+17
V SO 2.22212+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.60642-16 1.4892+11(My) V SO

V 51 8.86612+16

V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.85852-01 7.7256E-12 4.00352-09 3.745E+00 (m) V 52

Cr SO 3.19212+15
Cr 52 6.15583+16
Cr 53 6.9793E+1S
Cr 54 1.7375E+15

Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.1448E-08 4.2015E+00 5.80572+00 1.5691E-10 1.4514E-06 2.5792+00 (h) Mn 56
Fe 54 1.4290E+20

Fe 55 1.94522+09 1.4742E-14 1.83572-06 1.11022-02 1.5622E+01 4.2222E-10 5.1558E-06 2.7352+00 (y) Fe 55

Fe 56 2.2412E+21

Fe 57 5.1785E+19
Fe 58 6.8395E.18
Fe S9 2.3969E+07 9.0492E-13 5.O1902-06 2.18692+00 4.3215E.00 1.1680E-10 7.77252-06 4.4502+01 (d) Fe 59

AJBFP Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16

Co 60ml 6.24012+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml

Ni 58 2.95372+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14

Cu 63 2.0027E+16

Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16

Zn 67 1.8637E+1S
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.63792-08 1.4869E-01 8.06432-01 2.17962-11 1.2903E-06 1.0972+00 (d) As 76

Br 79 1.7953E+15
Br 80 4.37633+02 3.6862E-14 5.61602-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.7602+01 (m) Br 80

Br 81 1.74642+15
Rb 85 2.1507E+16

Rb 87 8.29342+15 4.7942E-17 1.04692+02 0.0000E+00 3.7977E-03 1.02642-13 5.6937E-09 4.796E+04(My) Rb 87

Sr 84 1.3656E+15
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Sr 86 2.4044E.16
Sr 87 1.7070E+16
Sr 88 2.013BE+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+1S
Zr 94 9.9764E+1S
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Bal30 2.2060E+214
Bal32 2.1020E+14
Bal34 5.0301E+15
Bal3s 1.3719E+16
Bal36 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.151SE-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 1.0592+05(My) SDm147
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.8011E-14 6.9712+09(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000E+09(My) Sm149
Sm15 1.38932+14
Sm152 5.0338E+14
Sm1S3 4.0469E+05 8.8559E-14 2.1479E-08 4.3990E-02 1.6686E+00 4.5096E-11 1.2360E-06 1.946E+00 (d) Sm153
Sm154 4.2827E+14

W180 9.2365E+ll
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/em3 ALI/em3 T/2

1186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+1S
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.00222-16 6.4154E200 1.9076E-OS 2.6715E-04 7.2202E-1S 1.23112-08 7.0372.02(My) U235
U238 1.1803E+15 3.97062-1S 8.0769E202 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.72272-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0807E+05 2.6249E-14 7.7044E-09 2.8544E-02 3.6818E-01 9.9508E-12 2.9455E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals. 4.4129E+22 1.0029E-09 1.8477872+04 1.5181E+03 2.2521E+03 6.0867E-08 1.7210E-04
AJBRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 25.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/em3

H 3.75161E+08
He 1.39449E+10
Na 1.09073E+19
Mg 3.22961E.08
Al 1.10676E+22
Si 1.21219E+ll

P 5.88289E+05
S 9.35628E+20

Cl 2.77824E+09
Ar 4.12806E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.61981E+07
As 1.13335E+16
Se 4.81381E+07
Br 3.54167E+15
Kr 2.18092E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 9.50087E+05
In 3.12104E-07
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Sn
Sb
Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
PM
Sm
Eu
Gd
Lu
NE
Ta
N

Re
Hg
Ti
Pb

Di
Th

U
Np
Pu

2.14071E.05
1.16227E+15
1.28564E+07
4.22459E-03
2.50999E+06
4.49247E+05
2.08115E+17
2.08071B+06
1.05764E-01
3.40927B-02
2.86170E+04
5.09661E+04
1.88252E+1S
9.71092E+07
7.28527E+05
0.00000E+00
1.09107E-02
1.48441E+04
7.69706E+14
1.55020E+06
1.27245E-01
5.30307E-01
4.78 079E+15
1.32378E+03

-1. 07815E-02
1.18888E+15
1.08066E+05
2.12852E+07

Production of N . 0. appm/y.

Production of He t 0. appm/y.
A;S5tP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4
5
6
7
a
9

10
11
12
13
14
15

E range
(10 - 100 KeV)

0.1 -. 0.2 MeV)
0.2 -. 0.4 MeV)
0.4 -, 0.6 HeV)
0.6 -, 0.8 MeV)
0.8 -, 1.0 MeV)
1.0 -. 1.22 MeV)

(1.22 -. 1.44 MeV)
(1.44 -. 1.66 HeV)
(1.66 -. 2.0 HeV)

2.0 -, 2.5 HeV)
2.5 -. 3.0 HeV)
3.0 -, 4.0 HeV)
4.0 - 5.0 HeV)
5.0 -. 6.5 MeV)

MeV/cm3-s
1.0825E-01
1.5604E-01
2.5973E-01
2.2052E+00
5.7831E-02
5.0450E+00
2.8332E+00
1.1211E+01
5.8870E+01
3.36451+03
2.3621E+00
1. 5626E+01
8.62921+01
8.9586E+00
5.2611E-10

Photons/cm3 a
1.9682E+00
1.0067E+00
B.6575E-01
4.4104E+00
8.2616E-02
5.6055E+00
2.5524E+00
8 .4295E+00
3.7981.E01
1.8385E+03
1.0498E+00
5.6823E+00
2 .4655E+01
1.9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)
SCALB-ORlL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498B-11 1.9908E+00 2.4655B+01 5.6823E+00

1.0498E+00 1.83858+03 4.6410E+01 2.5524E+00 5.6055E+00 8.2616E-02

4.41048+00 4.3288E-01 4.3288E-01 1.00678+00 9.8411E-01 9.8411E-01

AJBRP Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 337.46 (d)

Nuclide N/cm3 WATT/Ce3 J7OUL8Icm3 G(MeV/g-s) Dq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
K 39
X 40
X 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49

1.0907E+19
1.1068E+22
1. 0985E+11
8.8903E+20
7.0172E+18
3.9390E+19
1.8713E+17
1.2658E+21
1.58808+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00

9.1347E+19
2.7445E+22
4.7589E+11 5.3341E-17 2.50088-04 1.88821-05 1.0151E-01

1. 8317E+20
3.8219E+19
5.9056E+20
1.8579E+08 1.1333E-13 2.2982E-06 0.0000E+00 9.1613E+00

1. 1324E+18
5.2941E+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17

7.3649E-11 1.6926E-05 K 40

2.7435E-12 2.9423E-08 Ca 41

2.4760E-10 6.9404E-06 Ca 45
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Ti 50 1.6008E+17
V SO 2.222 E+14 5.7258E-24 3.8824E+01 1.5176E-1l 3.2771E-11 8.8571E-22 1.6064E-16 V So

V 51

Cr 50
Cr 52
Cr 53
Cr 54
M4n 55
Fe 54
Pe 55
Pe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cul 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

B.8661E+16
3.1921E+15
6.15S8E+16
6.9793E+15
1 .7375E+1S
3.2198E+17
1.4290E+20
1.5391E+09
2.2412E+21
S .178SE+19
6.8395E+18
1.4406E+16
2.9537E+16
1. 1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2. 0027E+16
8.9265E+1S
2.2091E+16
1. 26821+16
1.8637E+15
8.54561+15
2.7273E+14
6.1006E+15

1.1665E-14 1.4525E-06 8.7846E-03 1.2361E+01 3.3407E-10 4.07952-06 Fe 55

AJBRP Reactor

I

Nuclide N/cm3

Ga 71 4.0485S+1S
As 75 1.1334E+16
Br 79 1.7953E+1S
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+1S
Nb 93 4.5695E+1S
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
Ba132 2.1020E+14
Bal34 5.0301E+1S
Bal35 1.3719E+16
Ba136 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14
Sm148 2.1159E+14
SM149 2.6016E-14
SmlS0 1.3893E+14
5m152 5.03386.14
Sm154 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+1S
Pb208 2.5051E+1S
1234 6.53886+10
U235 8.55996+12
U238 1.18036+15

337.5 (d)

WATT/Cm3 -TOULEfcm3 G(MeV/g8s) Bq/cm3

4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.0377E+02 O.OOOO+00 5.8515E-05 1.581SZ-15 2.8684E-09 Sml47

2.1213E-22 6.7327E+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148

8.4219E-22 7.66886+01 0.00006+00 2.85716-09 7.72196-20 1.11616-13 SM249

Ci/cm3 ALI/cm3

4.5488E-15 5.0884S-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07

2.0022E-16 6.4154E+00 1.9076Z-05 2.6715E-04 7.2202E-15 1.23116-08

3.97066-15 8.0769E+02 3.0961E-06 5.80216-03 1.5681Z-13 2.5560E-07

4.3023E-13 1.8477875+04 1.91111-01 2.4364E+01 6.5850E-10 2.8538E-05

U234
U235
U238

AJi3RF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 337.46 (d)

Energy distribution of decay gamnma-rays

Group
1
2
3
4
S
6

E range
( 10 -, 100 KeV)
( 0.1 -> 0.2 MeV)
( 0.2 -. 0.4 MeV)
( 0.4 -, 0.6 MeV)
( 0.6 -6 0.8 MeV)
t 0.8 -, 1.0 MeV)

MeV/cm3*u
2.0692E-02
3.7397E-OS
3.70006-06
2.7868E-05
3 .4103E-09
1.9953E-09

Photons/cm3*s
3.7622E-01
2.4127E-04
1.2333E-05
S.57376-05
4.8719E-09
2.2170E-09
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Step 21 Activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of

Step 23 Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 * Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 i Activation of

2.82600+06Cs), i.e.
2.87100E+07(s), i.e.

2.14200E+06(s), i.e.
2.93940E+07(s), i.e.

2.12400E+06(s), i.e.
2.94120E+07(s), i.e.

1.38060E+06(s), i.e.
3.01554E+07(s), i.e.

6.89330E+05(s), i.e.
3.08467E+O7Cs), i.e.

2.37945E+06(s), i.e.
2.915658+07(8), i.e.

2.45055E+06(g), i.e.

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 Cd)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 Cy)
22.98 (y)

23.03 Cy)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)

Intervals , 2

Intervals * 2

Intervals * 2

Intervals i 2

Intervals * 2

Intervals * 2

Intervals * 2

Q

Cooling Times (cs)

2.9085E807

336.6 (d)

AJBRP Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0025E-09 1.847787B+04
Production of H i 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04

G(MeV/gs) Bq/cm3
1.5171E+03 2.2307E+03

G(MeV/g-s) Bq/cm3
1.8460E-02 2.3944E+01

Ci/cm3 ALI/cm3
6.0290E-08 1.642BE-04

Ci/cm3 ALI/cm3

3.7687E-10 2.4601E-05

Step . 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time i 2.00 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOlLE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04

Step . 4

Elapsed Time . 3.07 (y)
N/cm3 NATT/cm3 JOULE/cm3

otals. 4.41298+22 1.0026E-09 1.8477871+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 4.00 Cy)
N/cm3 WATr/cm3 JOULE/cm3

otals, 4.4129E+22 4.3884E-13 1.8477878+04

Step . 5

Elapsed Time 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.4014E-13 1.847787E+04

GCNeV/g5-) Sq/cm3 Ci/cm3
1.5171E+03 2.24118+03 6.05711-08

G(MeV/g'5) Bq/cm3 Ci/cm3
1.8637E-01 1.8127E+01 4.8992E-10

GNMeV/gqs) Bq/cm3 Ci/cm3
1.5171E+03 2.2451E+03 6.0678E-08

G(MeV/g's) Bq/cm3 Ci/cm3
1.8775E-01 2.0433E+01 5.5225E-10

G(MeV/g-s) Bq/cm3 Ci/cm3
1.5171E+03 2.2473E+03 6.0738E-08

G(MeV/g's) Bq/cm3 Ci/cm3
1.8882E-01 2.2017E+01 5.95048-10

G(NeV/g s) Bq/cm3 Ci/cm3
1.5172E+03 2.2489E+03 6.0780E-08

ALI/cm3
1.7080E-04

ALI/cm3
2.6703E-05

ALI/cm3
1.7275E-04

ALI/cm3
2.7616E-O5

ALI/cm3
1.7362E-04

ALI/cM3
2.8170E-05

ALI/cm3
1.7416E-04

G(MeV/g-o) Bq/cm3 Ci/cm3 ALI/cm3
1.8965E-01 2.3204E+01 6.2714E-10 2.8569E-o5
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Step. 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g's) Sq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03
Production of H * 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*5) Bq/cm3

otals- 4.4129E+22 4.41042-13 1.847787E+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3

otals, 4.4129E+22 4.41715-13 1.8477873+04 1.9080E-01 2.4826E+01

Ci/cm3 ALI/cm3
6.0812E-08 1.7455E-04

Ci/cm3 ALI/cm3
6.5184E-10 2.8872E-05

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

ALI/cm3
1.7485E-04

ALI/cm3
2.9106E-05

Step , 8

Elapsed Time * 7.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)
otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g6s)

otals- 4.4129E+22 4.4223E-13 1.847787E+04 1.91185-01

Step. 9

Elapsed Time * 8.07 (y)

N/cm3 11ATT/cm3 JOULE/cm3 G(MeV/gls)
otals. 4.41295+22 1.00265-09 1.847787E+04 1.5172E+03

Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gls)

otals, 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01

Step * 10

Elapsed Time * 9.07 (y)
N/cm3 WATT/cm3 JOULS/cm3 G(MeV/gIs)

otals* 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s)
otals. 4.4129E+22 4.42955-13 1.8477875+04 1.91728-01

Step I 11

Elapsed Time x 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MCV/ges)

otals. 4.41292+22 1.00263-09 1.8477878+04 1.5172S+03

Production of H * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time s 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(aMV/g*s)

otals, 4.41295+22 4.4319E-13 1.847787E+04 1.9190E-01

Bq/cm3
2.2516E+03

Bq/cm3
2.5377E+01

Bq/cm3
2.2522E+03

Sq/cm3
2.5805E+01

Bq/cm3
2.2526E+03

Bq/cm3
2.6138E+01

Bq/cm3
2.25293+03

Sq/cm3
2.6397E+01

Ci/cm3
6. 0855E-08

Ci/cm3
6.8586E-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

Ci/cm3
6.0881E-08

Ci/cm3
7.06435-10

Ci/cm3
6. 0889E-08

Ci/cm3
7.13442-10

ALI/cm3
1.7508E-04

ALI/cm3
2.9287E-05

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-05

ALI/cm3
1.7540E-04

ALI/cm3

2.9538E-05

ALI/cm3
1. 75505-04

ALI/cm3
2.9623E-DS

Step * 12

Elapsed Time * 11.06 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3
otals, 4.4129E+22 1.0026Z-09 1.847787E+04 1.5172R+03 2.2532E+03

Production of H i 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time * 11.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3
otals. 4.41295+22 4.43385-13 1.847787E+04 1.92045-01 2.66005+01

Step * 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

Ci/cm3
6.0896Z-08

Ci/cm3
7.1891E-10

ALI/cm3
1.7559E-04

ALI/cm3
2.96902-05

Ci/cm3 ALI/cm3
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otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41298+22 4.4353E-13 1.847787E+04

Step . 14

Elapsed Time * 13.06 (y),
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4364E-13 i.847787E+04

Step * 15

Elapsed Time . 14.06 (y)
N/cm3 WATT/cm3 JOUJE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H 0 O. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.43733-13 1.847787E+04

Step . 16

Elapsed Time . 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41293+22 1.0026E-09 1.8477873+04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04

Step . 17

Elapsed Time * 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41292.22 4.4386E-13 1.847787E+04

Step 18

Elapsed Time . 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalst 4.41293+22 1.0026E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.43903-13 1.847787E+04

Step * 19

Elapsed Time . 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals- 4.4129E+22 4.4393E-13 1.847787E+04

Step i 20

Elapsed Time * 19.09 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04
Production of H 0. appm/y.
Production of He * 0. appm/y.

1.5172E+03 2.2534E+03 6.0902E-08 1.7565E-04

G(NeV/g-s)
1.9215E-01

G(MeV/g8s)
1.5172E+03

G(MeV/g*s)
1.9224E-01

G(MeV/g8s)
1. 5172E+03

G(MeV/g-s)
1.9231E-01

G(MeV/gjs)
1.S1723+03

G(Mev/g-s)
1.9236E-01

GO(eV/g s)
1.5172E+03

G (MeV/g-s )
1.9240E-01

G(MeV/gs)
1.5172E+03

G(MeV/g s)
1.9243E-01

G(MeV/g-s)
1.5172E+03

G(MeV/g9s)
1.9246E-01

Bq/cm3
2.6757E+01

Sq/cm3
2.2535E+03

Bq/cm3
2. 6881E+01

Bq/cm3
2.25363+03

8q/cm3
2.6978E+01

Eq/cm3
2. 2S373+03

sq/cm3
2.7054E+01

Bq/cm3
2.25383+03

Bq/cm3
2.7114E+01

Bq/cm3
2.2539E+03

Bq/cm3
2.7161E+01

Bq/cm3
2.253 9E+03

Bq/cm3
2.7199E+01

Ci/cm3
7.2318E-10

Ci/cm3
6.0906E-08

Ci/cm3
7.2651E-10

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

Ci/cm3
6.0912E-08

Ci/cm3
7 .3118E-10

Ci/cm3
6.0914E-08

Ci/cm3
7.3280E-10

Ci/cm3
6.0915E-08

Ci/cm3
7.3408E-10

Ci/cm3
6.0917E-08

Ci/cm3
7.3510E-10

ALI/cm3
2.9742E-OS

ALI/cm3
1.7570E-04

ALI/cm3
2.9783E-05

ALI/cm3
1. 7574E-04

ALI/cm3
2.9814E-05

ALI/cm3
1.7578E-04

ALI/cm3
2.9839E-05 i

ALI/cm3
1.7580E-04

ALI/cm3
2.9859E-OS

ALI/cm3
1.7582E-04

ALI/cm3
2.9874E-05

ALI/cm3
1.7583E-04

ALI/ce3
2.9887E-OS

G(MeV/g*s) Bq/cm3
1.5179E+03 2.27573+03

Ci/ce3 ALI/CM3
6.1506E-08 1.89963-04
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Elapsed Time 19.98 (y)
N/cm3 WATT/Cm3 JOULE/em3 G(NeV/g 9) Bq/cm3

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.9353E-01 3.2642E+01

Step . 21

Elapsed Time 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.2707E+03
Production of H * 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time * 20.98 (yl
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gos) Bq/cm3

otals, 4.4129E+22 4.8162E-13 1.847787E+04 1.9386E-01 3.2083E+01

Ci/cm3 ALI/cm3
8.8220E-10 3.3364E-oS

Ci/cm3 ALI/cm3
6.1371E-08 1.8661E-04

Ci/Cm3 ALI/cm3
8.6712S-10 3.2736E-05

Step . 22

Elapsed Time s 21.05 (y)
N/em3 WATT/cm3 JOULIE/cm3 G(NeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Bq/cm3 Ci/cm3 ALI/cm3
2.2555E+03 6.0960E-08 1.7656E-04

Elapsed Time I 21.98 (y)
N/cm3 WATT/cm3 JOUlE/cm3 G(MeV/g-s) Sq/cm3

otals. 4.4129E+22 4.4663B-13 1.847787E+04 1.9343E-01 2.8697S+01
Ci/cm3 ALI/cm3

7.7558E-10 3.0429E-05

Step, 23

Elapsed Time I 22.05 (y)
N/em3 WATT/cm3 JOUL8/cm3 G(NeV/g9s)

otals, 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Bq/cm3 Ci/Cm3 ALI/cm3
2.2520E+03 6.0865E-08 1.7418E-04

Elapsed Time . 22.98 (y)
N/cm3 WATT/cm3 JOULIE/cm3 0(MeV/g-s) Sq/cm3

otals, 4.4129E+22 4.38081-13 1.847787E+04 1.9308E-01 2.7548E+01
Ci/cm3 ALI/cm3

7.4455E-10 2.9770E-OS

Step , 24

Elapsed Time , 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 1.0021E-09 1.8477878+04 1.5164E+03
Production of H . 0. appm/y.
Production of He . 0. *ppm/y.

Elapsed Time I 23.98 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g*s)
otals. 4.4129E+22 4.0177E-13 1.847787E+04 1.9205E-01

Bq/cm3 Ci/cm3 ALI/cM3
2.2335E+03 6.0365E-08 1.6247E-04

- Sq/cm3 Ci/cm3
2.3284E+01 6.2930E-10

ALI/cm3
2.7155E-05

Step, 25

Elapsed Time * 24.00 (y)
N/cm3 WA7T/cm3 JOUL8/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00168-09 1.847787E+04 1.5157E+03 2.2114E+03
Production of H . 0. appm/y.
Production Of He , 0. appm/y.

Ci/cm3 ALI/cm3
5.9768E-08 1.4859E-04

Elapsed Time * 24.98 (y)
N/cm3 WATr/cm3 JOUL8/cm3 O(MeV/I*s)

otals, 4.4129E+22 3.6259E-13 1.847787E+04 1.9057E-01
Sq/cm3 Ci/cm3 ALI/cm3

1.8182E+01 4.9141E-10 2.4185E-OS

Step , 26

Elapsed Time , 25.06 (y)
N/cm3 WATT/cm3 JOUEIS/cm3 G(MeV/g*s) Bq/cm3

otals 4.41298+22 1.0026E-09 1.8477878+04 1.5172E+03 2.2479E+03
Production of H *. . appm/y.
Production of He s 0. appm/y.

Elapsed Time . 25.98 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) 8q/cm3
otals. 4.4129E+22 4.30238-13 1.8477878+04 1.91118-01 2.4364E+01

Ci/Cem3 ALI/cm3
6.0754E-08 1.7210E-04

Ci/cm3 ALI/cm3
6.5850S-10 2.8538E-05

Step . 27
AJBRF Reactor

AJ8RF at the Omaha Veterans Affairs Hospital

Elapsed Time .

Nuclide N/cm3

26.06 (y) Cooling Time 0.

WASS/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+OS 4.1691E-12 3.2444E-07 9.7660E+00 5.5646E+00 1.5040E-10 2.38831-06 1.498E+01 (h) Na 24
Na 24ml 1.2240E-01 3.2548E-13 9.48631-1S 8.39941-01 4.1997E+00 1.13511-10 7.5534E-13 2.020E-02 (a) Na 24ml
Al 27 1.1068E+22
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Al 28 3.6660E+05
Si 28 1.1448E+11

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.1196E+07
S 36 1.8713E+17

Ar 37 6.92S21+07
K 39 1.2658E+21
K 40 1.5880E+17
K 41 9.13473+19
K 42 1.30333+07

Ca 40 2.74451+22
Ca 41 4.9596E+11
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.9944E+08
Ca 46 1.1324E+18
Ca 47 2.5835E+05
Ca 48 5.2941E+19
Ca 49 2.29151+04
Sc 45 1.2591E+16
Sc 47 1.84S8E+05
Sc 49 1.5031E+OS
Ti 46 2.54951+17
Ti 47 2.29923+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14
V 51 8.86613+16
V 52 9.2658E+01

Cr SO 3.1921E+15
Cr 52. 6.1551E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn SS 3.2198E+17
Mn 56 7.77611+04
Fe 54 1.4290E+20
Fe 55 2.05393+09
Fe 56 2.2412E+21
Fe 57 5.17853+19
Fe 58 6.8395E+18
Fe S9 2.4598E+07

AJBRF Reactor

Nuclide N/cm3

Co 59 1.4406E+16
Co 60ml 6.24013+02
Ni 58 2.95371+16
Ni 60 1.13781+16
Ni 61 4.9463E+14
Ni 62 1.57671+1S
Ni 64 4.0178E+14
Cu 63 2.00273+16
Cai 65 8.9265E+1S
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ca 71 4.0485E+15
As 75 1.1334E+16
AS 76 1.1024E+05
Br 79 1.79533+15
Br 80 4.3763E+02
Br 81 1.74643+15
Rb 85 2.15073+16
Rb 87 8.2934E+15
Sr 84 1.36561+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.44053+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Bal32 2.10202+14
Ba134 5.0301E+15
Bal35 1.3719E+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sm147 2.82191+14
Sm148 2.1159E+14

9.1443E-10 1.7739E-07 1.4337E+03

8.0304E-15

6.8059E-15

2.9639E-13

5.5665E-11

S.5591E-17

5.4863E-13

1. 0281E-13

1. 9634E-11

1.9252E-14
3.98173-12

8.7582E-08 O.OOOOE+00

2.9720E-08 2.18313-03

1.7272E+04 1.8228E-01

3.5775E-06 2.5576E+01

2.6062E-04 1.9677E-05

1.1126E-05 0.00003+00

5.81513-08 2.06113-01

1.4818E-08 4.09193+01

8.0283E-09 2.0476E-02
1.9711E-08 1.2920E-02

1.8898E+03 9.1076E-08 9.26383-06

1.02653.00 2.77441-11 7.89653-07

1.58591+01 4.28613-10 1.33273-06

2.7250E+00 7.3649E-11 1.69261-OS

2.0279E+02 5.4807E-09 8.7033E-05

1.0579E-01 2.8592E-12 3.0664E-08

4.43513+01 1.1987E-09 3.35993-05

4.56761-01 1.23451-11 7.30823-07

3.0362E+01 8.2060E-10 3.9482E-06

4.4335E-01 1.1982E-11 2.3965E-07
3.03623+01 8.2060E-10 2.48873-06

3.2771E-11 8.85713-22 1.60643-16

2.85891-01 7.72563-12 4.00353-09

5.80573+00 1.56913-10 1.45143-06

1.64951+01 4.45813-10 5.4439E-06

4.4350E+00 1.19873-10 7.9767E-06

2.2412+00 Wm) Al 28

8.7503+01 (d) S 35

3.503E+01 (d) Ar 37

1.280E+03(My) K 40

1.237E+01 (h) K 42

1.030E+OS (y) Ca 41

1.6273+02 (d) Ca 45

4.538E+00 (d) Ca 47

8.719E+00 Cm) Ca 49

3.3462+00 (d) Sc 47
5.719E+01 (m) Sc 49

1.489E+11(My) V SO

3.745E+00 (C) V 52

2.579E+00 (h). Mn 56

2.735E+00 (y) Fe 55

4.450E+01 (d) Fe 59

T/2

1.047E+01 (m) Co 60ml

0

5.7258E-24 3.8824E+01 1.51761-11

1.15063-13 3.7298E-11 1.7618E-01

2.34793-12 3.1448E-08 4.2015E+00

1.55663-14 1.9383E-06 1.1723E-02

9.28693-13 5.1508E-06 2.2443E.00

WATT/cm3 JOULE/cm3 G(CeV/grs)

7.02651-15 6.3704E-12 2.0292E-03

iBq/cm3 Ci/cm3 ALI/cm3

6.8829E-01 1.86023-11 1.17063-09

1.92963-13 2.6379E-08 1.4869E-01 8.0643E-01 2.17963-11 1.2903E-06 1.0973+00 (d) As 76

3.68623-14 5.61603-11 9.4126E-03 2.8725E-01 7.76363-12 8.8932E-09 1.7603+01 (m) Br 80

4.7942E-17 1.0469E+02 0.00003+00 3.7977E-03 1.02643-13 5.6937E-09 4.796E+04(My) Rb 87

2.15183-17 1.0377E+02 0.0000+00 5.85153-OS 1.58151-15 2.8684E-09 1.059E+05(My) Sm147

2.12133-22 6.7327E+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.80111-14 6.971E+O9(My) Sm148



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 217 of 400

Sm149 2.6016E.14 8.4219E-22 7.6688E+01 0.00001+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000E.09(My) Sml49

SmiSO 1.3893E+14
SmlS2 5.0338E+14
Sm153 4.0470E+05 8.8560E-14 2.1479E-08 4.3991E-02 1.6686E+00 4.5097E-11 1.2360E-06 1.946E+00 (d) Sm1S3

Sm154 4.28271+14
W180 9.2365E+ll
W182 2.0397E+14

18 3 1.1 014+14

W184 2.3584E+14
AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 GCMeV/gsn) Bq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+1S
Pb208 2.5051E+1S
U234 6.5388E+10 4.5488E-1S 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234

U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02(My) U235

U238 1.1803E+15 3.9706E-1S 8.07691+02 3.09611-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238

U239 7.4826E+02 2.72271-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np
2

39 1.0807E+05 2.6251E-14 7.7049E-09 2.8546E-02 3.6821E-01 9.9515E-12 2.9456E-07 2.355E+00 (d) Np239

here are 114 Nuclides.

Totals: 4.4129E+22 1.0030E-09 1.847787B+04 1.5181E+03 2.2593E+03 6.1062E-08 1.7705E-04

AJERF Reactor
A7BRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 26.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 3.90982E+08
He 1.45330E+10

Na 1.09073E+19
Mg 3.36597E+08

Al 1.10676E+22
Si 1.26330E+11

P 5.99971E+05
S 9.35628E+20
Cl 2.89646E+09
Ar 4.28521E+08

K 1.35727E+21
Ca 2.83107E+22

SC 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
CU 2.89540E+16
Zn 4.545552+16
Ga 1.01490E+16

Ge 1.68817E+07

AS 1.13335E+16
Se 5.01727E+07
Br 3.54167E+15

Kr 2.27298E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16

Nb 4.56952E+15
Mo 9.90058E+05
In 3.12104E-07
Sn 2.23150E+05
Sb 1.16227E+15
Te 1.34016E+07

I 4.40537E-03
Xe 2.61780E+06
Cs 4.75023E+05
Ba 2.08115E+17
La 2.16846E+06
Ce 1.10256E-01
Pr 3.55307E-02
Nd 3.06337E+04

Pm 5.16338E+04
Sm 1.88252E+1S

Eu 1.01227E+08
Gd 7.63131E+05
Lu 0.00000E+00
Hf 1.13708E-02

Ta 1.54305E+04
W 7.69706E+14

Re 1.61560E+06
Hg 1.32582E-01
T1 5.41094E-01
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Ph
Si
Th
U

Np
Pu

4.78079E+15
1.37956E+03

-1.03713E-02
1. 18888E+15
1.08073E+05
2.21871E+07

Production of 2. 0. appm/y.

Production of He . 0. appm/y.
AJRRF Reactor

AhORF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4

6
7
8
9

' 10
11
12
13
14
15

E range
( 10 -> 100 leV)

0.1 -I 0.2 MeV)
0.2 -, 0.4 HeY)
80.4 - 0.6 MeV)

( 0.6 -> 0.8 MeV)
80.8 - 1.0 MeV)
1.0 -,1.22 Nev)

(1.22 -,1.44 MeV)
(1.44 -. 1.66 MeV)
(1.66 -a 2.0 MeVi

(2.0 - 2.5 MeV)
2.5 -. 3.0 Mev)
3.0 -. 4.0 Mev)
4.0 -a 5.0 Mev)
5.0 -a 6.5 MeV)

MeV/cm3-s
1.0979E-01
1.5715E-01
2.5984E-01
2.2052E+00
5.7833E-02
5.0450E+00
2.9039E+00
1. 1275E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5. 2611E-10

Photons/cm3-s
1. 9961E+00
1.0139E+00
8.6613E-01
4.4104E+00
8.2618E-02
5.6056E+00
2.6161E+00
8.4776E+00
3.7981E+01
1.8385E+03
1.0498E+00
5.6823E+00
2.46552+01
1. 9908E+00
9.1498E-11

18-Group gamima source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 2ev

0.0000E+00 0.00002+00 9.1498E-11 1.99082+00 2.4655E+01 5.6823E+00
1.04982+00 1.8385E+03 4.6458E+01 2.6161E+00 5.60562+00 8.2618E-02
4.4104E+00 4.3306E-01 4.3306E-01 1.0139E+00 9.9806E-01 9.9806E-01

AE3RF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 336.64 (d)

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn SS
Fe 54
Fe SS
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64

1. 09072+19
1.10682+22
1.1448E+11
8.8903E+20
7.00172E+18
3.9390E+19
1.8713E+17
1.2658E+21
1.5880E+17
9.1347E+19
2.74452+22
4.95962+11
1.8317E+20
3.82192+19
5. 9056E+20
2.1434E+08.
1.1324E+18
5.29412+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1. 6719E+17
1.6008E+17
2.22212+14
8.8661E+16
3.1921E+15
6.1558E+16
6.9793E+15
1.7375E+15
3.2198E+17
1.4290E+20
1.6261E+09
2.2412E+21
5.1785E+19
6.8395E+18
1.4406E+16
2. 9537E+16
1. 1378E+16
4.9463E+14
1. 5767E+15
4.0178E+14
2.0027E+16
8.9265E+15
2.2091E+16

2.9639E-13 1.7272E+04 1.8228E-01 2.7250B+00

5.5591E-17 2.6062E-04 1.9677E-05 1.0579E-01

1.3074E-13 2.6514E-06 0.0000E+00 1.0569E+01

7.3649E-11 1.6926E-05 K 40

2.8591E-12 3.0663E-08 Ca 41

2.856SE-10 8.0069E-06 Ca 45

5.72582-24 3.88242+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

1.2324E-14 1.5345E-06 9.2807E-03 1.3059E+01 3.5294E-10 4.3099E-06 Fe SS

i
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Zn 66 1.26821.16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJB.F Reactor

Nuclide N/cm3 WATT/clr3 JOULI/cm3 GCMeV/g-s) Bq/c113 Ci/cm3 ALI/cm3

0 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88
y 89

Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Bal30
Ba132
Ba134
Bal35
Bal36
Bal37
Bal38
Sm144
Sm147
Sm148
Sm149
SmlSo
Sm152
Sro1S4

W180
W182
W183
W184
W186

Pb204
Pb206
Pb207
Pb208

U234
U235
U238

336.6

4.0485E+15
1. 1334E+16
1.7953E+15
1.7464E+15
2.1507E+16
8.2934E+15
1.3656E+15
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+4S
9.9764E+15
1.6072E+15
4.5695E+15
6.6494E+14
4. 9734E+14
2.2060E+14
2.1020E+14
5. 0301E+15
1.3719E+16
1.6345E+16
2.3375E+16
1.4921E+17
5.7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1.3893E+14
5. 0338E+14
4.28271+14
9.2365E+11
2.0397E+14
1.1014E+14
2.3584E+14
2.1883E+14
6. 6931E+13
1.1522E+15
1. 0566E+15
2.5051E+15
6.5388E+10
8.5599E+12
1.1803E+15

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.0377E+02
2.1213E-22 6.7327E+01
8.4219E-22 7.6688E+01

0.0000E+00 5.8515E-05
0.OOOOE+00 6.6667E-10
O.OOOOE+00 2.8571E-09

1.5815E-15 2.8684E-09 Sm147
1.8018E-20 2.8011E-14 Sm148
7.7219E-20 1.1161E-13 Sml49

4.5488E-15 5.0884E-02 3.6073E-06
2.0022E-16 6.4154E+00 1.9076E-05
3.9706E-15 8.0769E+02 3.0961E-06
4.4830E-13 1.847787E+04 1.9161E-01

5.8455E-03 1.5799E-13 2.8654E-07
2.6715E-04 7.2202E-15 1.2311E-08
5.8021E-03 1.5681E-13 2.5560E-07
2.6475E+01 7.1553E-10 2.9836E-05

U234
U235
U238

AiJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time , 336.64 (d)

Energy distribution of decay gamna-rays

Group E range
1 C 10 -, 100 1eV)
2 C 0.1 -a 0.2 MeV)
3 ( 0.2 -a 0.4 neV)
4 C 0.4 -a 0.6 MeV)
5 C 0.6 -> 0.8 NeV)
6 ( 0.8 -a 1.0 NeV)
7 ( 1.0 -a1.22 MeV)
8 (1.22 -a1.44 MeV)
9 (1.44 -a1.66 HeV)

10 (1.66 - 2.0 HeV)
11 C 2.0 -a 2.5 leV)
12 C 2.5 -a 3.0 MeV)
13 C 3.0 -a 4.0 MeV)
14 C 4.0 -a 5.0 MeV)
15 C 5.0 -a 6.5 MeV)

XeV/cm3ts
2.1854E-02
3.7397E-05
3.7000E-06
2.7868E-05
3.4103E-09
1.9953E-09
1.90231-09
1.6284E-09
4.2594E-01
1.65323-09
1. 9975E-09
1.5319Z-09
1.78241-09
8.63821-10
5.2611E-10

Photons/cm3-s
3.9735E-01
2.4127E-04
1.2333S-05
5.5737E-05
4.87191-09
2.2170E-09
1.7138E-09
1.2243E-09
2.74801-01
9.0340E-10
8.8778E-10
5.5704E-10
5.0926E-10
1.9196E-10
9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 EeV

0.0000+00 0.0000+00 9.1498E-11 1.9196E-10 5.0926E-10 5.57041-10
8.8778E-10 9.0340E-10 2.74801-01 1.7138E-09 2.21701-09 4.87191-09
5.s737E-05 6.16671-06 6.1667E-06 2.4127E-04 1.9868E-01 1.9868E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 336.64 (d)
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COMPOSITION

ELEMENT ATOMES/cm3

H 3.90982E+08
He 1.45330E+10
Na . 09073E+19
Mg 3.37030E+08
Al 1.10676E+22
Si 1.26330E+ll

P 6.13478E+01
S 9.35628E+20

C1 2.97604E+09
Ar 3.58550E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E116
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.68936E+07
As 1.13335E+16
Se 5.02831E+07
Br 3.54167E+15
Kr 2.27517E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.00622E.06
In 0.00000E+00
Sn 2.24395E+05
Sb 1.16227E+15
Te 1.36021E+07
I 4.54748E-03

Xe 2.70045E+06
Cs 4.69034E+05
Ba 2.08115E+17
La 2.16872E+06
Ce 1.11025E-01
Pr 3.55377E-02
Nd 3.25213E+04
Pm 5.26229E.04
Sm 1.88252E+15
EU 1.01620E+08
Gd 7.95803E+05
Lu 0.00000E+00
Ef 1.13709E-02
Ta 1.60088E+04

h 7.69706E+14
Re 1.62940E+06
Hg 1.30977E-01
T1 5.43135E-01
Pb 4.78079E+15
Bi 1.37995E+03
Th -8.10674E-03

U 1.15888E+15
Np 1.00179E-38
Pu 2.22954E+07

Totals. 4.41291E+22

AJBRP Reactor AJBRF Soil (Side) Flux
AJBRF at the Omaha Veterans Affairs Hospital

Time D (Sv/h) Bq/9 Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
zero 3.795E-04 9.614E+02 2.259E+03 6.106E-02 1.771E-04 1.003E-09 1.847787E+04

336.6 (d) 4.790E-08 1.127E+01 2.647B+01 7.155E-04 2.9841-05 4.483E-13 1.847787E+04

AJBRF Reactor AJBRF Soil (Side) Flux
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.00001+00(cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI Watt
zero 2.259E+03 3.795E-04 1.771E-04 1.003E-09

336.6 (d) 2.6471+01 4.790E-08 2.984E-05 4.483E-13

AJBRP Reactor AJBRF Soil (Side) Flux
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg Kw/Kg Ci/Kg MeV/9*s
zero 9.6141+05 4.268E-10 2.598E-05 1.518E+03

336.6 (d) 1.127E+04 1.908E-13 3.045E-07 1.916E-01

AJBRP Reactor AJBRF Soil (Side) Flux
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AJBRF at the Omaha Veterans Affairs Hospital

Time 8q/9 Sv/h
sero 9.614E+02 3.795E-04

336.6 (d) 1.127E+01 4.790E-08

W1g -C1 Index
4.268E-10 2.768E+03
1.908E-13 4.235E-01

Step 1 Activationc
Cold Pause c

Step 2 Activation
Cold Pause

Step 3, Activationc
Cold Pause c

Step 4 * Activation c
Cold Pause c

Step S Activation c
Cold Pause o

Step 6 Activation a
Cold Pause o

Step 7 * Activation 0
Cold Pause o

Step a * Activation o
Cold Pause o

Step 9 Activation o
Cold Pause o:

Step 10 * Activation of
Cold Pause of

Step 11 * Activation o!
Cold Pause ol

Step 12 . Activation oi
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

Step 17 i Activation of
Cold Pause of

Step 18 . Activation of
Cold Pause of

Step 19, Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 . Activation of
Cold Pause of

Step 25 Activation of
Cold Pause of

Step 26 i Activation of
Cold Pause of

Step 27, Activation of
Cold Pause of

of 2.27682E+06(a), i.e.
)f 2.92592E+07(a), i.e.

if 2.27682E+06(s), i.e.
if 2.92592E+07(s), i.e.

if 2.27682E+06(s), i.e.
if 2.92592E307(s), i.e.

,f 2.27682E+06(a), i.e.
if 2.92592E+07(s), i.e.

1f 2.276823+06(a), i.e.
f 2.92592E+07(s), i.e.

f 2.27682E+06(9), i.e.
f 2.92592E307(s), i.e.

f 2.27682E+06(s), i.e.
f 2.92592B+07(s), i.e.

f 2.27682Z+06(s), i.e.
f 2.92592E+07(s), i.e.

E2.276623+06(a), i.e.
E2.92592E+07(s), i.e.

,2.27682E+06(a), i.e.
,2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

f 2.27682E+06(a), i.e.
f 2.92592Z+07(s), i.e.

f 2.27682E+O6(s), i.e.
f 2.92592E+01(s), i.e.

2.27682E+06(a), i.e.
2.925923+07(s), i.e.

2.276823+06(a), i.e.
2.92592E+07(5), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06Ca), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682Z+06(s), i.e.
2.92592Z+07(s), i.e.

3.31020E+06Cs), i.e.
2.82258E+07(s), i.e.

2.82600B+06(s), i.e.
2.87100E+07(s), i.e.

2.142003+064s), i.e.
2.939403+07(a), i.e.

2.12400E+06(a), i.e.
2.941203+07(m), i.e.

1.38060E+06(s), i.e.
3.015543+07(s), i.e.

6.89330E+O5(s), i.e.
3.084673+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07(s), i.e.

2.450SS3+06(s), i.e.
2.90854E+07(a), i.e.

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 cd)
338.65 (d)

38.31 Cd)
326.69 (d)

32.71 Cd)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 Cd)
340.42 (d)

15.98 Cd)
349.02 (d)

7.98 Cd)
357.02 (d)

27.54 Cd)
337.46 (d)

28.36 (d)
336.64 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 Cy)
16.99 Cy)

17.06 Cy)
17.99 Cy)

18.06 Cy)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 Cy)
21.98 (y)

22.05 (y)
22.98 Cy)

23.03 Cy)
23.98 (y)

24.00 Cy)
24.98 Cy)

25.06 Cy)
25.98 Cy)

26.06 Cy)
26.98 (y)

Intervals 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals, 2

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals, 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals, 2

Step 28 , Activation of 4.18396E+06(C), i.e. 48.43 (d) 27.11 (y) Intervals , 2
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Cooling Times (s)

2.7352E+07

316.6 (d)

AJBRF Reactor

Step * 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(Nev/g-s) Bq/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03
Production of H 0. appm/y.
Production of He t 0. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 WATT/cm3 JOUIE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time i 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01. 1.8127E+01

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/c3 ;lOULE/cm3 G(MeV/g-s) Bq/cm3

otalst 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.24511+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm.3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41291+22 1.0026E-09 1.847787E+04 1.5171E+03 2.24731+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 ItATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01

Step . 5

Elapsed Time . 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03
Production of H * 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 HATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 4.4014E-13 1.8477871+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time . 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULIE/cm3 G(MeV/g*s) 8q/cm3

otals, 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time i 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509Z+03
Production of H . 0. appm/y.

Ci/cm3
6.0290E-08

Ci/cm3
3.7687E-10

Ci/cm3
6. 0571E-08

Ci/cm3
4.8992E-10

Ci/cm3
6.0678E-08

Ci/cm3
5.5225E-10

Ci/cm3
6.0738E-08

Ci/cm3
5.9504E-10

Ci/cm3
6.0780E-08

Ci/cm3
6.2714E-10

Ci/cm3
6.08121-08

Ci/cm3
6.5184E-10

ALI/cm3
1. 6428E-04

ALI/cm3
2.4601E-05

ALI/cm]3
1.70801-04

ALI/Cm3
2.6703E-05

A1 I/cm3
1.7275E-04

ALI/cm3
2.7616E-05

ALI/cm3
1.7362E-04

ALI/cm3
2. 8170E-05

ALI/cm3
1.7416E-04

ALI/cm3
2.85691-05

ALI/cm3
1.74SSE-04

ALI/cm3
2.8872E-OS

iCi/cm3 ALI/cm3
6.0836E-08 1.748SE-04
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Production of He : 0. appm/y.

Elapsed Time 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step * 8

Elapsed Time 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 7.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01

Step i 9

Elapsed Time 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otalsi 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2522E+03
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01

Step, 10

Elapsed Time 9.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.2526E+03
Production of H . 0. appm-y.
Production of He 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E322 4.4295E-13 1.847787Z+04 1.91723-01 2.6138E+01

Step . 11

Elapsed Time 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03
Production of H * 0. appm/y.
Production of He 0. appmly.

Elapsed Time t 10.99 (y)
N/cm3 WAT7/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01

Step * 12

Elapsed Time , 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03
Production of H * 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATE/cm3 JTOULE/cm3 G(MeV/g-B) Bq/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01

Step , 13

Elapsed Time 12.06 (y)
N/cm3 WATT/cm3 JOUBIE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2534E+03
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time i 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalst 4.4129E+22 4.4353E-13 1.8477873+04 1.9215E-01 2.6757E+01

Step . 14

Elapsed Time i 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41293+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2535E+03
Production of H * 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

Ci/cm3 ALI/cm3
6.7098E-10 2.9106E-05

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

Ci/cm3
6.0881E-08

Ci/cm3
7.0643E-10

Ci/cm3
6.0889E-08

Ci/cm3
7.1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7.18913-10

Ci/cm13
6. 0902E-08

Ci/cm3
7. 23183-10

Ci/cm3
6.0906E-08

Ci/cm3

ALI/cm3
1.7508E-04

ALI/cm3
2.9287E-OS

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-05

ALI/cm3
1.7540E-04

ALI/cm3
2.9538E-05

ALI/cm3
1.7550E-04

ALI/cm3
2.9623E-05

ALI/cm3
1.7559E-04

ALI/cm3
2.9690E-OS

ALI/cm3
1.7565E-04

ALI/cm3
2.97423-OS

ALI/cm3
1.7570E-04

ALI/cms3
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otals, 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.6S81E+01 7.2651E-10 2.9783E-05

Step * 15

Elapsed Time . 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2536E+03 6.0909E-08 1.7574E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-OS

Step i 16

Elapsed Time * 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*x) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2537E+03 6.0912E-08 1.75781-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.7054E+01 7.3118E-10 2.9839E-OS

Step * 17

Elapsed Time * 16.06 ly)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H, 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 16.99 ly)
N/cm3 WATT/cm3 JOULE/cm3 GQ(eV/g*s) Eq/cm3 Ci/cad ALI/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E101 7.3280E-10 2.9859E-OS

Step * 18

Elapsed Time . 17.06 (y)
N/cm3 ItATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0915E-08 1.7582E-04
Production of H. 0. appm/y-
Production of He s 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4390E-13 1.847787E+04 1.9243E-01 2.7161E+01 7.3408E-10 2.9874E-OS

Step * 19

Elapsed Time * 18.06 1Y)
N/cm3 HATT/cm3 JOULE/cm3 GlNeV/g9s) Sq/cm3 Ci/ca3 ALE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H i 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 18.99 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*o) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01 7.3510E-10 2.9887E-05

Step * 20

Elapsed Time * 19.09 ly)
N/cm3 11ATT/cm3 JOULE/cm3 G(NeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03 2.2757E+03 6.1506E-08 1.8996E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 19.98 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/ca3 ALI/Cm3

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.9353E-01 3.2642E+01 8.8220E-10 3.3364E-OS

Step * 21

Elapsed Time * 20.07 (y)
N/cm3 HATT/cm3 JOULE/cm3 G(CeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals- 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.2707E+03 6.13711-08 1.8661E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.8162E-13 1.847787E+04 1.9386E-01 3.20831+01 8.6712E-10 3.2736E-OS

Step * 22
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Elapsed Time , 21.05 (y)
K/Cm3 WATr/cm3 JOULE/cm3 G(IeV/g's ) Bq/cm3

otal-s 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2555E+03
Production of H , 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01 2.8697E+01

Ci/cm3
6.0960E-08

Ci/cm3
7.7558E-10

ALI/cm3
1.7656E-04

ALI/cm3
3.0429E-OS

Step * 23

Elapsed Time . 22.05 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g9s)

otalst 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time I 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gSs)

otals. 4.4129E+22 4.3808E-13 1.847787E+04 1.9308E-01

Step . 24

Elapsed Time , 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.00218-09 1.847787E+04 1.5164E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otalse 4.4129E+22 4.0177E-13 1.8477878+04 1.92058-01

Step , 25

Elapsed Time 24.00 (y)
N/cm3 WATT/cm3 J0ULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0016E-09 1.8477878+04 1.5157E+03
Production of H: 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time , 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas)

otals. 4.4129E+22 3.62598-13 1.847787E+04 1.9057E-01

Step . 26

Elapsed Time . 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gos)

otalsa 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas)

otalsa 4.4129E+22 4.30238-13 1.847787E+04 1.9111E-01

Step i 27

Elapsed Time 26.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs)

otals, 4.41298+22 1.0027E-09 1.8477878+04 1.5173E+03
Production of H * 0. appm/y.
Production of He , 0. appm/y.

Sq/cm3
2.2520E+03

Bq/cm3
2.7548E+01

Bq/cm3
2.2335E+03

Bq/cm3
2.3284E+01

Bq/cm3
2.2114E+03

Bq/cm3
1.8182E+01

Bq/cm3
2.2479E+03

Bq/cm3
2.4364E+01

Bq/cm3
2.2551E+03

Ci/cm3
6.0865E-08

Ci/cm3
7.4455E-10

Ci/cm3
6.0365E-08

Ci/cm3
6.29308-10

Ci/cm3
5.97688-08

Ci/cm3
4.9141E-10

Ci/cm3
6.0754E-08

Ci/Cm3
6.5850E-10

ALI/cm3
1.7418E-04

ALI/cm3
2.9770E-05

ALI/cm3
1.6247E-04

ALI/cm3
2.7155E-05

ALI/cm3
1.4859E-04

ALI/cm3
2.4185E-05

ALI/cm3
1.7210E-04

ALI/cm3
2.8538E-05

Ci/cm3 ALI/cm3
6.0948E-08 1.7705E-04

Elapsed Time . 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41298+22 4.4830E-13 1.8477878+04 1.9161E-01 2.6475E+01
Ci/cm3 ALI/cm3

7.1553B-10 2.9836E-05

Step a 28
AJBRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 27.11 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOUBE/c3 G(MeV/g9s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+05 4.1691E-12 3.2444E-07 9.7660E+00 5.5646E+00 1.50408-10 2.3883E-06 1.498E+01 (h) Na 24
Na 24ml 1.22408-01 3.25481-13 9.48638-15 8.39948-01 4.19978+00 1.1351E-10 7.5534E-13 2.0208-02 (s) Na 24ml
Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03 1.8898E+03 5.1076E-08 9.26388-06 2.241E+00 Cm) Al 28
Si 28 1,2239E+11

P 33 8.1641E+05 3.1637E-15 1.0015E-08 0.OOOOE+00 2.5790E-01 6.9704E-12 6.1848E-08 2.540E+01 (d) P 33
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
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S 35 1.7338E+07 1.2436E-14 1.3563E-07 O.OOOOE+00 1.5898E+00 4.2966E-11 1.2229E-06 8.750E+01 (d) 5 35
S 36 1.8713E+17

Ar 37 9.9358E+07 9.7647E-1S 4.2641E-08 3.1322E-03 2.2753E+01 6.1495E-10 1.9120E-06 3.5033+01 (d) Ar 37
IC 39 1.2658E+21
X 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03(My) X 40
K 41 9.1347E+19
K 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-OS 1.2373+01 Ch) K 42

Ca 40 2.7445E+22
Ca 41 5.3023E+11 5.94313-17 2.7863E-04 2.1036E-05 1.13103-01 3.0567E-12 3.27823-08 1.0303+05 (y) Ca 41
Ca 42 1.8317E+20
Ca 43 3.82193+19
Ca 44 5.9056E+20
Ca 45 1.3779E+09 8.4044E-13 1.7044E-OS O.OOOOE+00 6.7942E+01 1.8363E-09 5.1471E-05 1.6273+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.6163E+05 1.04113-13 5.8889E-08 2.0872E-01 4.6256E-01 1.2502E-11 7.4009E-07 4.538E+OO ld) Ca 47
Ca 48 5.2941E+19
Ca 49 2.29153+04 1.9634E-11 1.48183-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49
Sc 45 1.2591E+16
Sc 47 1.9259E+05 2.00543-14 8.3628E-09 2.1329E-02 4.6182E-01 1.2482E-11 2.4963E-07 3.346E+00 (d) SC 47
Sc 49 1.50313+05 3.9817E-12 1.9711E-08 1.2920E-02 3.03623+01 8.20603-10 2.4887E-06 5.7193+01 (m) SC 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V SO 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.489E+ll(My) V SO
V 51 8.8661E+16
V 52 9.26583+01 1.1506E-13 3.72983-11 1.7618E-01 2.8585E-01 7.72563-12 4.0035E-09 3.745E+00 (m) V 52

Cr SO 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.77613+04 2.3479E-12 3.14483-08 4.2015E+00 5.80573+00 1.56913-10 1.4514E-06 2.579E+00 (h) Mn 56
Fe 54 1.4290E+20
Fe 55 2.4960E+09 1.89173-14 2.3555E-06 1.42463-02 2.0046E+01 5.4177E-10 6.6157E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.17853+19
Fe 58 6.8395E+18

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ABI/cm3 T/2

Fe 59 3.64243+07 1.3752E-12 7.6272E-06 3.3234E+00 6.5673E+00 1.7749E-10 1.1812E-05 4.450E+01 (d) Fe 59
Co 59 1.4406E+16
Co 60ml 6.24013+02 7.0265E-15 6.3704E-12 2.02923-03 6.8829E-01 1.86023-11 1.17063-09 1.047E+01 (m) Co 60ml
Xi 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.92963-13 2.6379E-08 1.4869E-01 8.06433-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76
Br 79 1.79533+15
Br 80 4.37633+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+1S
Rb 85 2.1507E+16
Rb 87 8.29343+15 4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 

4
.

7
9

6
E+04(My) Rb 87

Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.84443+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sb123 4.9734E+14
Bal30 2.2060E+14
Ba132 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.03773+02 O.OOOOE+00 5.8515E-05 1.5815E-15 2.8684E-09 1.059E+OS(My) Sm147
Sm148 2.11593+14 2.1213E-22 6.7327E+01 0.O000E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+O9(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.OO00E+OO 2.85713-09 7.7219E-20 1.1161E-13 2.000E+O9(My) Sml49
SmlSO 1.3893E+14
Sm152 5.03383+14
SmlS3 4.04723+05 8.8564E-14 2.1480E-08 4.39933-02 1.6686E+00 4.5098E-11 1.2360E-06 1.946E+00 (d) SmlS3
Sm154 4.28273+14
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W180 9.2365E.11
W182 2.0397E+14
W183 1.1014E+.14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

S184 2.3584E+14
S186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E215
Pb207 1.0566E+15
Pb208 2.5051E+1S

W234 6.5388E+10 4.54881-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
0235 8.5599E+12 2.0022E-16 6.4154E+00 1.90761-05 2.6715E-04 7.2202E-15 1.23111-08 7.037E+02(My) U235

U238 1.1803E+15 3.9706E-15 8.0769E+02 3.09613-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.3473+01 (m) U239

Np239 1.0810E+05 2.62573-14 7.7068E-09 2.8553E-02 3.6829E-01 9.95393-12 2.9463E-07 2.355E+00 (d) Np239

here are 11S Nuclides.

Totals: 4.4129E+22 1.00371-09 1.847787E+04 1.5192E+03 2.2963E+03 6.2062E-08 2.0103E-04
AJ3RF Reactor

AJ8RF at the Omaha Veterans Affairs Hospital

Elapsed Tise . 27.11 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 4.17994E+08
He 1.55369E+10
Na 1.09073E+19
Mg 3.59881E+08
Al 1.10676E+22
Si 1.35056E+11

P 8.16413E+OS
S 9.35628E.20

Cl 3.06588E+09
Ar 4.83337E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.80488E+07
As 1.13335E+16
Se 5.36466E+07
Br 3.54167E+15
Kr 2.43016E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb. 4.56952E+15
Mo 1.04984E+06
In 3.12104E-07
Sn 2.38652E+05
Sb 1.16227E+15
Te 1.42616E+07

I 4.65651E-03
Xe 2.78115E+06
Cs 5.16629E+05
Ba 2.08115E+17
La 2.31828E+06
Ce 1.17924E-01
Pr 3.79858E-02
Nd 3.27951E+04
Pm 5.29141E+04
Sm 1.88252E+15
Eu 1.08266E+08
Gd 8.00827E+05
Lu 0.00000E+00
Hf 1.21564E-02
Ta 1.61737E+04

W 7.69706E+14
Re 1.72189E+06
Hg 1.42419E-01
Ti 5.42880E-01
Pb 4.78079E+15
Bi 1.47534E+03
Th -5.82223E-03

U 1.18888E+15
Np 1.08099E+05
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PU 2.37274E+07

Production of H . 0. appm/y.

Production of He 0. appm/y.
AJSRF Reactor

A.BRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gaima-rays

Group E range
1 C 10 -> 100 KeV)
2 C 0.1 -' 0.2 HeV)
3 C 0.2 -> 0.4 HeV)
4 C 0.4 -> 0.6 HeV)
S ( 0.6 -. 0.8 MeV)
6 ( 0.8 - 1.0 MeV)
7 C 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -' 2.0 MeV)
11 C 2.0 -' 2.5 MeV)
12 C 2.5 -' 3.0 MeV)
13 C 3.0 -' 4.0 MeV)
14 C 4.0 ->. 5.0 MeV)
1S 5.0 -' 6.5 MeV)

MeV/cm3-s
1.1726E-01
1.7503E-01
2.6192E-01
2.2054E+00
5.7841E-02
5.0453E+O0
4.23298+00
1.2468E+01
5.8872E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3'.a
2.1319E+00
1. 1292E+00
8.7307E-01
4.4108E+00
8.263OE-02
5.6059E+00
3.8134E+00
9.3743E+00
3.7982E+01
1.8385+03
1.0498E+00
S.6823E+00
2.4655E+01
1.9908E+00
9. 149BE-11

18-Group gaimea source distribution (Photons/cm3*s)
SCAEL-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 O.OOOOE+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.7356E+01 3.8134E+00 5.6059E+00 8.2630E-02
4.4108E+00 4.3654E-01 4.3654E-01 1.1292E+00 1.0660E+00 1.0660E+00

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time - 316.57 (d)

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g's) Sq/cm3 Ci/cm3 ALI/cm3

Ha 23
Al 27
Si 28
S 32
S 33
S 34
S 36
1 39
X 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Hi 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

1. 0907E+19
1. 1068E+22
1. 2239E+11
8.8903E+20
7. 0172E+18
3.9390E+19
1.8713E+17
1.2658E+21
1.58808+17
9.1347E+19
2.7445E+22
5.30228+11
1.8317E+20
3.8219E+19
5.9056E+20
3.5765E+08
1.1324E+18
5.2941E+19
1. 2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1. 6719E+17
1.6008E+17
2.22218+14
8.8661E+16
3.1921E+1S
6.15S8E+16
6. 9793E+15
1. 7375E+15
3.2198E+17
1.4290E+20
2.0038+09
2.2412E+21
5 .1785E+19
6.8395E+18
1.44 06E+16
2.9537E+16
1.1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1. 2682E+16
1.8637E+1S
8.5456E+15
2.7273E+14
6.1006E+15

2.9639E-13 1.72728+04 1.8228E-01

5.9431E-17 2.7863E-04 2.10368-05

2.1815E-13 4.4241E-06 O.0000E.00

2.7250E+00 7.3649E-11 1.6926E-05 K 40

1.1310E-01 3.0567E-12 3.2782E-08 Ca 41

1.7636E+01 4.7664E-10 1.3360E-05 Ca 45

5.7258E-24 3.8824E+01 1.51768-11 3.2771E-11 8.8571E-22 1.6064E-16 V SO

1.5186E-14 1.8910E-06 1.1437E-02 1.6092E+01 4.3493E-10 5.31108-06 Fe 55

w
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AT3BRF Reactor

Nuclide N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl2l
Sbl23
Ba130
Bal32
Sa134
Ba135
Bal36
BaI37
Eal3a
Sml44
Sm147
Sm148
Sml49
SalSO
SmlS2
S33S4

W18 0
W182
W183
W184
W186

Pb204
Pb206
Pb207
Pb208

U234
U235
U238

316.6

4.04853+15
1.1334E+16
1.7953B+15
1.7464E+15
2.15073+16
8.2934S+15
1.3656+lS
2.4044E+16
1. 7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.97643+15
1.6072E+15
4.5695E+ls
6.64943+14
4.9734E+14
2. 2060E+14
2.1020E+14
5.03013+1S
1.3719E+16
1.6345E+16
2.3375E+16
1.4921E+17
S. 7981E+13
2.8219E+14
2.llS9E+14
2.60163+14
1.38933+14
S. 0338E+14
4.2827E+14
9.2365E+ll
2. 0397E+14
1.1014E+14
2 .3584E+14
2.1883Et14
6. 6931E.13
1. 1522E+15
1.0566E+15
2.5 051E+15
6. 5388E+10
8.5599E+12
1.1803E+15

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.79773-03 1.02643-13 5.6937E-09 Rb 87

2.1518E-17 1.03773+02 0.00003+00 5.8515E-05 1.5815E-15 2.8684E-09 Sm147

2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.80183-20 2.8011E-14 Sm148

8.4219E-22 7.66883+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 SM149

4.54883-1S 5.08843-02 3.60733-06
2.00223-16 6.41543+00 1.9076E-05

3.97063-1S 8.0769E+02 3.0961E-06
5.3858E-13 1.847787E+04 1.9377E-01

5. 8455E-03
2.6715E-04
5.80213-03
3.6582E+01

1.5799E-13 2.86543-07
7.22023-1S 1.2311E-08
1.56813-13 2.55603-07
9.8870E-10 3.6193E-05

U234
U235
U1238

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 316.57 td)

Energy distribution of decay gamma-rays

Group E3range
1 ( 10 -a 100 KeV)
2 ( 0.1 -, 0.2 MeV)
3 C 0.2 -a 0.4 MeV)
4 ( 0.4 -a 0.6 MeV)
S (0.6 -a 0.8 MeV)
6 C 0.8 -a 1.0 MeV)
7 C 1.0 -a1.22 leV)
8 C1.22 -a1.44 MeV)
9 (1.44 -a1.66 MeV)

10 (1.66 -a 2.0 NeV)
11 C 2.0 -a 2.5 HeV)
12 C 2.5 -a 3.0 MeV)
13 ( 3.0 -a 4.0 MeV)
14 C 4.0 -a 5.0 MeV)
1S ( 5.0 -a 6.5 MeV)

MeV/cm3*s
2.6899E-02
3.73973-05
3.7000E-06
2.78682-05
3.4103E-09
1.99533-09
1. 9023E-09
1. 6284Z-09
4.25943-01
1.6532E-09
1.99753-09
1.5319E-09
1.7824E-09
8.6382E-10
5.2611E-10

Photons/cm3^s
4.89081-01
2 .41273-04
1.2333R-05
S5.57373 -05
4.87193-09
2 .2170E-09
1.7138E-09
1.2243E-09
2. 7480E-01
9.0340E-10
8.8778E-10
5.57043-10
5.09i6E-10
1.9196S-10
9.1498-11

1S-Oroup ganma source distribution (Photons/cm3*s)

SCALE-ORNL 18-Group gamma Library from 10 IeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10

8.8778E-10 9.03403-10 2.7480E-01 1.7138E-09 2.21703-09 4.8719E-09

S.S737E-05 6.16672-06 6.1667E-06 2.41273-04 2.44543-01 2.4454E-01

AJBRF Reactor
AJBRF at the Omaha Vetesans Affairs Hospital

At Cooling Time I 316.57 (d)

COMPOSITION .

ELEMENT AT0MES/cm3
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H
Hie
Sa
Mg
Al
Si
P
S
Cl
Ar

Ca
Sc
Ti
V

Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Rb
Sr

y
Zr
Nb
Mo
In
Sn
Sb
Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
gf
Ta
W

Re
Eg
Tl
Pb
Bi
Th

U
Np
Pu

Totals.

4.17994E.08
l.55369E+lO
1.09073E.19
3 .60314E+08
1.10676E+22
1.35056E+11
1.44341E+02
9.35628E+20
3.18098E+09
3. 83355E+08
1.35727E+21
2.83107E+22
1.25906E+16
3. 09035E+18
8.88828E+16
7.34665E+16
3.21983E+17
2.44268E+21
1.44063E+16
4.33883E+16
2.89540E+16
4.54555E+16
1.01490E+16
1.80607E+07
1.13335E+16
5.37570E+07
3.54167E+15
2.43235E+07
2.98003E+16
2.43858E+17
1.43253E+16
5.74016E+16
4. 56952E+15
1. 07510E+06
0.00000E.00
2.39897E+05
1.16227E+15
1.45392E+07
4.86141E-03
2.88701B+06
4.96389E+05
2.08115E+17
2.31854E+06
1.18695E-01
3.79929E-02
3.46356E+04
5.50852E.04
1.8 8252E+15
1.08657E+08
8 .35553E.O5
O.OOOOOE+00
1.21564E-02
1.70494E+04
7.69706E+14
1.74156E+06
1.40035E-01
5 .45695E-01
4.78079E+15
1.47572E+03

-3 .54548E-03
1.18888E+15
3.67867E-36
2.38356E+07
4 .41291E+22

AJ3RF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Ail9RP Soil (Side) Flux

Time
zero

316.6 (d)

D(Sv/h) Bg/9 Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cM3

3.798E-04 9.771E+02 2.2963+03 6.206E-02 2.0103-04 1.004E-09 1.847787E+04

4.844E-08 1.557E+01 3.6583+01 9.887E-04 3.619B-05 5.386E-13 1.847787E+04

AJERF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Por a volume of 1.0000E+00(cm3) of NBS Concrete SI

Time Becquerel Sv/h ALI Watt

zero 2.296E+03 3.798E-04 2.010E-04 1.004E-09

316.6 (d) 3.65SE+01 4.844E-08 3.619E-05 5.3863-13

A7BRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg Kw/Kg Ci/Xg MeV/g*s

zero 9.771E+05 4.271E-10 2.641E-05 1.519E+03

316.6 (d) 1.557E+04 2.292E-13 4.207E-07 1.9383-01

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

Time 3q/9 Sv/h W/g Cl Index

zero 9.771E+02 3.798E-04 4.271E-10 2.768E+03

316.6 (d) 1.557E+01 4.844E-08 2.292E-13 4.2883-01

AJBRF Soil (side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux (4
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Elapsed Time.

Step 1 Activation o
Cold Pause o

Step 2 * Activation o
Cold Pause o

Step 3 Activation o:
Cold Pause oa

Step 4 * Activation o:
Cold Pause o:

Step 5 Activation oi
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 * Activation o1
Cold Pause ol

Step B * Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 X Activation of
Cold Pause of

Step 25 * Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 a Activation of
Cold Pause of

Step 28 . Activation of
Cold Pause of

f 2.27682E+06(s), i.e.
f 2.925929+07(s), i.e.

f 2.27682E+06Cs), i.e.
f 2.925928+07(s), i.e.

f2.27682E+06(s), i.e.
E2.92592E+07(s), i.e.

E2.276821+06(s), i.e.
I 2.92592E+07(s), i.e.

I2.276829+06(s), i.e.
f2.92592E+07(s), i.e.

! 2.276828+06(s), i.e.
! 2.92592E+07(s), i.e.

* 2.276823+06(C), i.e.
* 2.925922+07(s), i.e.

* 2.27682E+06(s), i.e.
* 2.925928+07(s), i.e.

* 2.276828+06(s), i.e.
* 2.92592E+07(s), i.e.

E 2.27682E+06(s), i.e.
* 2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(m), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.276823+06(m), i.e.
2.925928+07(s), i.e.

2.276823+06(m), i.e.
2.925929+07(m), i.e.

2.27682E+06(s), i.e.
2.92592E+07(S), i.e.

2.276823+06(s), i.e.
2.925929+07(5), i.e.

2.276829+06(C), i.e.
2.925925+07(s), i.e.

3.31020E+06(a), i.e.
2.822583+07(g), i.e.

2.826002+06Cm), i.e.
2.871008+07(s), i.e.

2.14200.+06(s), i.e.
2.939409+07Cm ), i.e.

2.124003+06(m), i.e.
2.941208+07(c), i.e.

1.38060E+06(a), i.e.
3.01554E+07(s), i.e.

6.89330+05C(s), i.e.
3.08467E+07(s), i.e.

2.37945Z+06(s), i.e.
2.91565Z+07(s), i.e.

2.45055E+06(s), i.e.
2.90854E+07(a), i.e.

4.18396E+06(s), i.e.
2.73S20E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 id)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
333.65 Cd)

38.31 (d)
326.69 (d)

32.71 Cd)
332.29 Cd)

24.79 Cd)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 Id)
349.02 (d)

7.98 Cd)
357.02 Cd)

27.54 Cd)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 Cy)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 Cy)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 Cy)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 Cy)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 Cy)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 Cy)
22.98 Cy)

23.03 (y)
23.98 Cy)

24.00 Cy)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 Cy)
26.98 (y)

27.11 (y)
27.98 (y)

Intervals 2

Intervals . 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals * 2

Intervals * 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals. 2

Intervals 2

Intervals * 2

Intervals * 2

Step 29 * Activation of 3.16070E+06(s), i.e. 36.58 (d) 28.08 (y) Intervals * 2
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Cooling Times (s)

2.8375E+07

328.4 (d)

AJBRF Reactor

Step . 1

Elapsed Time I 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALB/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03 6.0290E-08 1.6428E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ABI/cm3

otals, 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01 3.7687E-10 2.4601E-05

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03 6.0571E-08 1.7080E-04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cmS ALI/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-OS

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 KATE/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.24511+03 6.06783-08 1.727SE-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01 5.5225E-10 2.7616E-05

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03 6.07381-08 1.7362E-04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 WATE/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step . 5

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals- 4.41291+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01 6.2714E-10 2.8569E-05

Step . 6

Elapsed Time 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03 6.0812E-08 1.7455E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4104E-13 1.847787E,04 1.9029E-01 2.4118E+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time . 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. .4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03 6.0836E-08 1.748SE-04
Production of H s 0. appm/y.
Production of He s 0. appm/y.
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Elapsed Time .
N/cm3

otals. 4.4129E+22

Step * 8

Elapsed Time .
N/Cm3

otals. 4.4129E+22
Production of
Production of

6.99 (y)
WATT/cm3 JOULE/cm3 G(NeV/fps) Bg/cm3

4.41712-13 1.847787E+04 1.9080E-01 2.4826E+01

7.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
H e 0. appm/y..

He 0. appm/y.

Ci/cm3 ALI/cm3

6.7098E-10 2.9106E-05

Elapsed Time e 7.99 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4223E-13 1.S47787E+04 1.9118E-01

Step . 9

Elapsed Time 8.07 (y)
N/cm3 WAT1T/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He . O. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4263E-13 l.847787E+04 1.9149E-01

Step . 10

Elapsed Time 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 9.99 (y)
N/cd3 WATT/cm3 JOULE/cm3 G(MNV/g*s)

otals, 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01

Step . 11

Elapsed Time , 10.06 (y)
N/cm3 WATT/cm3 .JOULE/cm3 G(MeV/g9s)

otals, 4.4129E+22 1.0026E-09 1.8477873+04 1.51723+03
Production of H * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time , 10.99 (y)
N/cm3 WATT/cm3 JOtILE/cm3 G(NeV/gas)

otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01

Step * 12

Elapsed Time 11.06 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03
Production of H * 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time t 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-h)

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.92043-01

Step . 13

Elapsed Time s 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.00263-09 1.847787E+04 l.5172E+03
Production of H a 0. appm/y.
Production of He * p. appm/y.

Bq/cm3
2.5377E+01

Ci/cm3
6.08SSE-08

Ci/cm3
6.8586E-10

I q/cm3
2.2522E+03

Bq/cm3
2.5805E+01

Bq/cm3
2.2526E+03

Bq/cm3
2.6138E+01

Bq/cm3
2.2529E+03

Bq/cm3
2.63 973+01

Bq/cm3
2.2532E+03

sq/cam
2.6600E+01

Ci/cm3
6.08693-08

Ci/cm3
6.9742E-10

Ci/cm3
6.0881E-08

Ci/cm3
7.0643E-10

Ci/cm3

6.0889E-08

Ci/cm3
7.1344E-10

Ci/cm3

6.0896E-08

Ci/t=3
7.1891E-10

ALI/cm3

1.750BE-04

ALI/cm3
2.9287E-05

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-OS

ALI/cM3
1.7540E-04

ALI/cm3
2.9538E-05

ALI/cm3
1.7550E-04

ALI/cm3
2.9623E-OS

ALI/cm3
1.7559E-04

ALI/cm3
2.9690E-05

ALI/cm3.
1.7565E-04

ALI/cm3
2.9742E-05

ALI/cm3
1.7570E-04

ALI/cm3
2.9783E-OS

Bq/cm3 Ci/cm3
2.2534E+03 6.0902E-08

Elapsed Time . 12.99 (y)
I/cm3 WATT/ca3 JOULE/cm3 O(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.6757E+01

Step . 14

Elapsed Time . 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.51723+03 2.2535E+03
Production of H . O. appm/y.
Production of He g 0. appm/y.

Elapsed Time , 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.6881E+01

Ci/cm3
7.2318-10

Ci/cm3
6.0906E-08

Ci/cm3
7.2651E-10
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Step- 15

Elapsed Time , 14.06 (y) i
N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/em3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2536E+03 6.0909E-08 1.7574E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-05

Step . 16

Elapsed Time i 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g*s) Bg/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2s37E+03 6.0912E-08 1.7578E-04
Production of H . 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time * 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3 Ci/em3 ALI/cm3

otalss 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.7054E+01 7.3118E-10 2.9839E-05

Step . 17

Elapsed Time 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/em3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 .2.25381+03 6.09141-08 1.75OE-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 16.99 (y)
N/cm3 WATT/c LE/cm3 G(MeV/g*s) Bq/cm3 Ci/em3 ALI/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01 7.3280E-10 2.9859E-05

Step 18

Elapsed Time 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.51721+03 2.2539E+03 6.0915E-08 1.7582E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 17.99 (y)
N/cm3 WATT/em3 JOUIE/em3 G(MeV/g-s) Bq/m3 Ci/em3 ABI/em3

otals. 4.4129E+22 4.4390E-13 1.847787E+04 1.9243E-01 2.71613+01 7.34081-10 2.9874E-05

Step, 19

Elapsed Time * 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 0 (NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4393E-13 1.8477871+04 1.9246E-01 2.7199E+01 7.3510E-10 2.98871-05

Step , 20

Elapsed Time , 19.09 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03 2.27573+03 6.1506E-08 1.8996E-04
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.9399E-13 1.8477871+04 1.9353E-01 3.2642E+01 8.82201-10 3.3364E-05

Step . 21

Elapsed Time * 20.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.2707E+03 6.1371E-08 1.8661E-04
Production of H. 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time , 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.8162E-13 1.847787E+04 1.93861-01 3.2083E+01 8.6712E-10 3.2736E-05

Step t 22 i
Elapsed Time , 21.05 (y)
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N/cm3 WATT/cm3 JOULE/cm3 G(
otals, 4.4129E.22 1.0026E-09 1.847787E+04 1.5

Production of H * 0. appm/y.
w Production of He * 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(

otals, 4.4129E+22 4.4663E-13 1.847787E+04 1.9

Step * 23

Elapsed Time . 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(I

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5:
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (I

otals, 4.4129E+22 4.3808E-13 1.847787E+04 1.9:

Step . 24

Elapsed Time 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G0(

otals. 4.4129E+22 1.0021E-09 1.847787E+04 1.53
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mg

otals. 4.4129E+22 4.01773-13 1.8477871+04 1.92

Step . 25

Elapsed Time . 24.00 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G(M,

otals. 4.4129E+22 1.0016E-09 1.8477871+04 1.51
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(M

otals. 4.4129E+22 3.6259E-13 1.847787E+04 1.90

Step . 26

Elapsed Time 25.06 (y)
N/cm3 WATT/cm3 JOUSE/cm3 0GM

otals, 4.4129E+22 1.00261-09 1.847787E+04 l.Sl
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mg

otals, 4.4129E+22 4.3023E-13 1.847787E+04 1.91

Step . 27

Elapsed Time 26.06 O y)
N/cm3 WATT/cm3 JOULE/cm3 G (Me

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.511
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Me

otals, 4.4129E+22 4.4830E-13 1.8477873+04 1.916

Step . 28

Elapsed Time 27.11 (y)
NICm3 WATT/cm3 JOULE/cm3 G(Me

otals. . 4.41298+22 1.0034E-09 1.8477871+04 1.518
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 0 (Me,

otals. 4.41293+22 5.38581-13 1.847787E+04 1.937'

Step . 29
AJERF Reactor

AJ3RP at the omaha Veterans Affairs Hospital

Elapsed Time * 28.08 Cy) Cooling Time 0.

MeV/g-s
171E+03

MeV/g^s)
343E-01

kfeV/gs8)
170E+03

4eV/gas)
308E-01

IeV/g9s)
.64E+03

[eV/g~s)
05E-01

eV/gos)

57E+03

eV/g~s)
571-01

) Bq/ce3
2.2555E+03

) BS/C3
2.86971+01

Sq/cm3
2.2520E+03

Bq/cm3
2.7548E+01

Bq/cm3
2. 2335E+03

Sq/cm3
2.3284E+01

Bq/cm3
2.21141+03

Bq/cs3
1.8182E+01

Bq/cs3
2.2479E+03

Bq/cw3
2.4364E+01

Sq/Csr3
2.2551E+03

Bq/cm3
2.6475E+01

Ci/csi3
6.0960E-08

Ci/cm3
7.7558E-10

Ci/cm3
6.0865E-08

Ci/cm3
7.4455E-10

Ci/cM3
6.0365E-08

Ci/cm3
6.2930E-10

Ci/cm3
5.97681-08

Ci/cm3
4.91411-10

Ci/cm3
6.0754E-08

Ci/cm3
6.58503-10

Ci/Ce3
6.09481-08

Ci/cm3
7.15532-10

ALI/cm3
1.7656E-04

ALI/cm3
3.0429E-05

ALI/ca3
1.7418E-04

ALI/Ce3
2.9770E-05

ALI/cm3
1.6247E-04

ALI/cm3
2.7155E-05

ALI/cm3
1.4859E-04

ALI/cm3
2.4185E-05

ALI/cm3
1.7210E-04

ALI/cm3
2.8538E-05

ALI/cm3
1.7705E-04

ALI/cm3
2.9836E-05

ALI/cm3
2.01033-04

eV/g9s)
721+03

RV/g's)
L2E-01

!V/g-s)
'33+03

V/g-s)
1E-01

V/g9s) Bq/cm3 Ci/cm3
43+03 2.2921E+03 6.19491-08

v/9*S) Bq/cm3 Ci/ca3
71-01 3.6582E+01 9.88703-10

ALI/cm3
3.6193E-05

Nuclide N/cm3 cc ATT/cm3 JOULE/cm3 G(MV/ggsC Bq/cm3 Ci/cm3 ALI/cm3 T/2
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Na 23 1.0907E+19
Na 24 4.3305E+05 4.1691E-12 3.2444E-07 9.7660E+00 5.5646E+00 1.5040E-10 2.3883E-06 1.498E+01 (h) Na 24 i
Na 24ml 1.2240E-01 3.25481-13 9.4863E-15 8.3994E-01 4.1997E+00 1.1351E-10 7.5534E-13 2.0203-02 (s) Na 24ml_
Al 27 1.1068E+22
Al 28 3.6660E+0s 9.1443E-10 1.7739E-07 1.43373*03 1.88983.03 5.1076E-08 9.2638E-06 2.2413+00 (m) Al 28
Si 28 1.2836E+11
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.43292+07 1.0278E-14 1.1209E-07 0.0000E+00 1.3139E+00 3.5510E-11 1.0107E-06 8.750E+01 (d) S 35
S 36 1.8713E+17

Ar 37 8.30933+07 8.1662E-15 3.5660E-08 2.6194E-03 1.9028E+01 5.14283-10 1.59903-06 3.503E+01 (d) Ar 37
1 39 1.26583+21
1 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03(My) 1 40
1 41 9.1347E+19
1 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.02793+02 5.48073-09 8.7033E-05 1.2373+01 (h) X 42

Ca 40 2.7445E+22
Ca 41 5.56113+11 6.2333E-17 2.9223E-04 2.2063E-05 1.1862E-01 3.20593-12 3.4382E-08 1.030E+05 (y) Ca 41
Ca 42 1.83173+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 1.2377E+09 7.5495E-13 1.5310E-05 0.00003+00 6.1031E+01 1.6495E-09 4.6235E-05 1.6273+02 (d) Ca 45
Ca 46 1.1324E+18
,Ca 47 2.6081E+05 1.0379E-13 5.8704E-08 2.0807E-01 4.61113-01 1.24623-11 7.3778E-07 4.5383+00 (d) Ca 47
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.48183-08 4.0919E+01 3.0362E+01 8.20603-10 3.94823-06 8.719E+00 Wm) Ca 49
Sc 45 1.2591E+16
Sc 47 1.9054E+05 1.9841E-14 8.2740E-09 2.1102E-02 4.5691E-01 1.2349E-11 2.4698E-07 3.346E+00 (d) Sc 47
Sc 49 1.5031E+05 3.98173-12 1.97113-08 1.2920E-02 3.0362E+01 8.20603-10 2.4887E-06 5.719E+01 Cm) Sc 49
Ti 46 2.5495E+17
Ti 47 2.29923+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.60083+17

V 50 2.22213+14 5.7258E-24 3.8824E+01 1.5176E-11 3.27713-11 8.85713-22 1.6064E-16 1.4893+11(My) V 50
V 51 8.8661E+16
V 52 9.26583+01 1.1506E-13 3.72983-11 1.7618E-01 2.85853-01 7.7256E-12 4.0035E-09 3.7453+00 Cm) V 52

Cr 50 3.19213+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56
Fe 54 1.4290E+20
Fe 55 2.6542E+09 2.0116E-14 2.50483-06 1.5149E-02 2.13163+01 5.7611E-10 7.0350E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.17853+19
Fe 58 6.8395E.18
Fe 59 2.99703+07 1.1315E-12 6.2757E-06 2.73453+00 5.4036E+00 1.4604E-10 9.7188E-06 4.4503+01 (d) Fe 59

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/em3 G(MeV/g9S) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.02653-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 Cm) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.13783+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.0973+00 (d) As 76
Br 79 1.7953E+15
Br 80 4.3763E+02 3.6862E-14 5.6160E-11 9.41263-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 Cm) Br 80
Br 81 1.74643+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.79423-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04CMy) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.01383+17

* 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+1S
Bal35 1.3719E+16
Bal36 1.6345E+16
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Bal37 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 S.BSlSE-05 1.581SE-15 2.8684E-09 l.059E+O5(My) Sml47
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000O9E My) Sm149
S1o50 1.3893E+14
Sml52 5.03381+14
Sm153 4.0471E+05 8.85631-14 2.1480E-08 4.3992E-02 1.6686E+00 4.5098E-11 1.2360E-06 1.946E+00 (d) Sml53
Sm154 4.2827E+14

W180 9.2365E+ll
1182 2.0397E+14
W183 1.1014E+14
F184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gsa) Bq/cm3 Ci/cm3 ALr/cm3 T/2

Y186 2.1883Z+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15

U234 6.5388E+10 4.5488E-15 5.08841-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 B.55991+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02(My) U235
U238 1.1803E+15 3.9706E-15 8.0769B+02 3.0961E-06 5.80215-03 1.5681E-13 2.55601-07 4.468E+03(My) U238
U239 7.4826E+02 2.72271-14 5.53181-11 8.0822E-03 3.68291-01 9.9539E-12 1.0316E-08 2.3471+01 (m) U239

Np239 1.0810Z+05 2.6256E-14 7.70662-09 2.8552E-02 3.6829E-01 9.9537E-12 2.9463E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals, 4.4129E+22 1.00345-09 1.847787E+04 1.5186E+03 2.2852E+03 6.17631-08 1.9353E-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 28.08 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 4.38399E+08
He 1.62954E+10
Na 1.09073E+19
Mg 3.77469E+08
Al 1.10676E+22
Si 1.41647E+ll

P 7.03155E+05
S 9.35628E+20
Cl 3.24053E+09
Ar 4.85529E+08

F 1.35727E+21
Ca 2.83107E+22
SC 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.89304E+07
As 1.13335E+16
Se 5.62709E+07
Br 3.54267E+15
Kr 2.54890E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Er 5.74016E+16
Nb 4.56952E+15
Mo 1.10761E+06
In 3.12104E-07
Sn 2.50363E+05
Sb 1.16227E+15
Te 1.501461+07

I 4.92800E-03
Xe 2.93321E+06
Cs 5.35999E+05
Ba 2.08115E+17
La 2.43144E+06
Ce 1.23719E-01
Pr 3.98405E-02
Nd 3.48521E+04
Pm 5.53538E+04
Sm 1.88252E+15
Eu 1.13578E+08
Gd 8.39677E+05
Lu O.OOOOOE+00
Ef 1.27498E-02
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Ta 1. 71639E+04
W 7.69706E+14

Re 1.81021E+06
Eg 1.48825E-01
TI 5 .41464E-01
Pb 4.78079E+1S
Bi 1.54711E+03
Th -1.32605E-03

U 1.18888.E1S
Hp 1.08097E.05
Pu 2.48908E+07

Production of H * 0. appm/y.

Production of He s 0. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Erange MeV/cm3^s Photons/cm3*s
1 ( 10 -> 100 ReV) 1.1853E-01 2.1550B+00
2 1 0.1 -> 0.2 MeV) 1.6584Z-01 1.0699E+00
3 C 0.2 -> 0.4 HeV) 2.6079E-01 8.6929Z-01
4 ( 0.4 -. 0.6 MeV) 2.2054E+00 4.4107E+00
5 ( 0.6 -. 0.8 MeV) 5.7839E-02 8.2627E-02
6 ( 0.8 -. 1.0 MeV) 5.0452E+00 5.6058E+00
7 ( 1.0 -. 1.22 HeV) 3.5076E+00 3.1600E+00
8 (1.22 -. 1.44 HeV) 1.1819E+01 8.88623+00
9 (1.44 -. 1.66 MeV) 5.8871E+01 3.7981E+01

10 (1.66 -> 2.0 HeV) 3.3645E+03 1.8385E+03
11 C 2.0 -. 2.5 MeV) 2.3621E+00 1.04983+00
12 ( 2.5 -> 3.0 HeV) 1.56263+01 5.68233+00
13 ( 3.0 -. 4.0 HeV) 8.6292E+01 2.46553+01
14 C 4.0 - 5.0 MeV) 8.9S86E+00 1.9908E+00
1S ( 5.0 -. 6.5 MeV) 5.2611E-10 9.149BE-11

18-Group gamma source distribution (Photons/ca3-s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.04983.00 1.8385E+03 4.6867E+01 3.1600E+00 5.6058E+00 8.2627E-02
4.4107E+00 4.3465E-01 4.3465E-01 1.0699E+00 1.0775E+00 1.0775E+00

AJBRF Reactor
AJSRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 328.42 (d)

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 1.2836E+ll

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E19
S 36 1.8713E+17
X 39 1.265BE+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 K 40
K 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 5.5611E+11 6.23323-17 2.92233-04 2.2063E-05 1.1862E-01 3.2059E-12 3.4382E-08 Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 3.0546E+08 1.86323-13 3.7785E-06 0.00003+00 1.5062E+01 4.0709E-10 1.1411E-05 Ca 45
Ca 46 1.13243+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.22213+14 5.72583-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.60643-16 V SO
V 51 8.8661E+16

Cr SO 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Fe SS 2.1133E+09 1.6016E-14 1.9943E-06 1.2062E-02 1.6972E+01 4.5871E-10 5.6014E-06 Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
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Ni 62
Hi 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

1.5767E+15
4.0178E+14
2.0017E+16
8.9265E+15
2.2091E+16
1.2682.+16
1.8637E+15
8.54563+15
2.7273E+14
6.1006E+15

AJBRF Reactor

Nuclide l/cm3 lfA~rrcm3 JOUL1/cm3 G(MeV/g-s) Bq/cmr3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb BS
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88
Y 89

Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Bal30
Bal32
Bal34
Bal35
Ba136
Ba237
Ba138
Sm144
Sm147
Sm148
Sml49
SmlsO
SmilS2
5m154
W110
W182
W183
1184
W186

Pb204
Pb206
Pb207
Pb208

U234
U235
U238

328.4

4.0485E+15
1.1334E+16
1.7953E+15
1.74643+15
2.1507E+16
8.2934E+15
1.3656E+15
2.4044E+16
1.7070E+16
2.0138E+17

1. 4325E+16
2.9533E+16
6.44051.15
9.8444E+15
9.9764E315
1.6072E+1S
4.5695E+15
6.6494E+14
4. 9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1.3719E+16
1.6345E+16
2.3375E+16
1.4921E+17
S.7981E+13
2.82193+14
2.1159E+14
2.60161+14
1.3893E+14
5.03381+14
4.2827E+14
9.2365E+11
2.0397E+14
1.1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1.1522E+15
1.0566B.15
2.5051E+15
6.5388E+10
8.5599E+12
1.1803E+15

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.0377E+02
2.1213E-22 6.7327E+01
8.4219E-22 7.6688+01

0.0000E+00 5.8SlS-05
0.00000E+O 6.6667E-10
0.00000E+O 2.8571E-09

1.581SE-15 2.8684E-09 Sm147
1.8018E-20 2.8011E-14 Sm.l48
7.7219E-20 1.11611-13 Sm149

4.5488-1S 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07
2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08
3.9706E-1S 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07
5.0758E-13 1.847787Et04 1.9439E-01 3.4894E+01 9.4308E-10 3.4535E-05

U234
U235
U238

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 328.42 (d)

Energy distribution of decay gamma-rays

Group EIrange
1 l 1O -s 100 KeV)
2 ( 0.1 -0 0.2 MeV)
3 C 0.2 -s 0.4 MeV)
4 ( 0.4 -> 0.6 HeV)
5 0.6 -s 0.8 MeV)
6 C 0.8 -s 1.0 MeV)
7 ( 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -. 2.0 MeV)
11 (2.0 -. 2.5 Mev)
12 ( 2.5 -. 3.0 MeV)
13 1 3.0 -. 4.0 MeV)
14 C 4.0 -. 5.0 MeV)
1S 5.0 - 6.5 MeV)

MeV/cm3 * s
2.83643-02
3.7397E-05
3.70001-06
2.78683-05
3.41031-09
1. 9953Z-09
1.9023E-09
1.62843-09
4.2594E-01
1. 6532E-09
1.9975E-09
1.5319E-09
1.7824E-09
8.6382E-10
5.2611E-10

Photons/cm3-s
5.1570E-01
2.4127E-04
1.2333E-OS
S.57373-05
4.87193-09
2.21703-09
1.7138E-09
1.22433-09
2.7480E-01
9.0340E-10
8.8778Z-10

5.5704E-10
5.0926Z-10
1.9196Z-10
9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamua Library from 10 MeV to 10 1eV

0.0000E+00 O.OOO0E+00 9.14983-11 1.9196E-10 5.0926E-10 5.5704E-10
8.87783-10 9.03403-10 2.7480E-01 1.7138Z-09 2.2170E-09 4.8719E-09
s.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 2.5785E-01 2.5785-01
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AJB2F Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 328.42 (d)

COMPOSITION

ELEMENT ATOiES/cm3

H 4.38399E+08
He 1.62954E+10

Na I.09073E+19

Mg 3.77902E+08

Al 1.10676E+22
Si 1.41648E+11
P 8.997892+01

S 9.35628E+20
C1 3.33677E+09

Ar 4.01677E+08
2 1.35727E+21

Ca 2.83107E+22

Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21

Co 1.440632+16
Ni 4.33883E+16

Co 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 1.89424E+07
As 1 13335E+16

Se 5.63813E+07

Br 3.541672+15
Kr 2.55109E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16

Nb 4.56952E+15

No 1.128122E+06
In 0.00000E+00

Sn 2.51608E+05

Sb 1.16227E+15

Te 1.52510E+07

I 5.09892E-03
Xe 3.02795E+06

Cs 5.24912E+05
Ba 2.08115E+17

La 2.43170E+06

Ce 1.24489E-01
Pr 3.98476E-02

Nd 3.68479E+04

Pm 5.75235E+04
Sm 1.88252E+15

Eu 1.13968E+08
Gd 8.77405E+05

Lu 0.00000E+00
Hf 1.27499E-02

Ta 1.79240E+04

l 7.69706E+14

Re 1.82688E+06
Hg 1.46866E-01

TI 5.43892E-01

Pb 4.78079E+15

Bi 1.54750E+03

Th 1.15118E-03
U 1.18888E+15

Np 1.126072-37

Pu 2.49990E+07
Totals- 4.41291E+22

AJBRF Reactor AJHRF Soil (Side) Flux

AJBRF at the Omaha Veterans Affairs Hospital

Time D (Sv/b) 8q/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3

zero 3.797E-04 9.724E+02 2.285E+03 6.176E-02 1.9352-04 1.003E-09 1.847787E+04

328.4 (d) 4.8602-08 1.485E+01 3.4892+01 9.431E-04 3.454E-05 5.0762-13 1.847787E+04

AJBRF Reactor AJBRF Soil (Side) Flux

AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI Watt

zero 2.2852+03 3.797E-04 1.935E-04 1.003E-09

328.4 (d) 3.4892+01 4.860E-08 3.454E-05 5.0762-13

AJBRF Reactor AJBRF Soil (Side) Flux

AJBRF at the Omaha Veterans Affairs Hospital



Attachment Gl: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 241 of 400

Time Rq/Kg KW/Kg
zero 9.724E.05 4.2708-10

328.4 (d) 1.48SE+04 2.160E-13

AJB.RF Reactor
AJRRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h
zero 9.724E+02 3.797E-04

328.4 (d) 1.485E+01 4.8608-08

Ci/Kg meV/g-s
2.628E-05 1.519E+03
4.013E-07 1.944E-01

AJBRF Soil (Side) Flux

W/g Cl Index
4.270E-10 2.768E+03
2.160S-13 4.297E-01

Step 1 Activation o:
Cold Pause of

Step 2 Activation of
Cold Pause o0

Step 3 * Activation o0
Cold Pause ol

Step 4 * Activation of
Cold Pause ol

Step 5 * Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 * Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 * ActivatiOn of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 s Activation of
Cold Pause of

Step 20 . Activation of
Cold Pause of

Step 21 a Activation of
Cold Pause of

Step 22 a Activation of
Cold Pause of

Step 23 e Activation of
Cold Pause of

Step 24 X Activation of
Cold Pause of

Step 25 g Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

f2.276822+06(s), i.e.
I2.925926+07(s), i.e.

I2.27682E+06(s), i.e.
I2.925929+07(s), i.e.

2.276828+06(s), i.e.
* 2.92592E+07(s), i.e.

2.276828+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
* 2.925928+07(s), i.e.

* 2.276828+06(s), ie.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E807(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

2.276828+06(s), i.e.
2.92592X+07(s), i.e.

.2.27682E+06(s), i.e.
2.925928+07(s), i.e.

2.27682E806(s), i.e.
2.925923+07(a), i.e.

2.276829+06(s), i.e.
2.925923+07(s), i.e.

2.27682Z+06(s), i.e.
2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.925928.07(s), i.e.

2.276828+06(s), i.e.
2.925925+07(a), i.e.

2.27682X+06(s), i.e.
2.92592E+07(s), i.e.

2.276828+06(s), i.e.
2.92592E807(s), i.*.

2.276828+06(s), i.e
2.92592Z+07(u), i.e.

2.276828+06(a), i.e.
2.925928+07(s), i.e.

3.31020E+06(a), i.e.
2.82258E+07(s), i.e.

2.826008+06(a), i.e.
2.87100E807(8), i.e.

2.142008+06(a), i.e.
2.93940E+07(m), i.e.

2.12400E+06(S), i.e.
2.94120E+07(8), i.e.

1.38060E+06(s), i.e.
3.015548+07(a), i.e.

6.89330E+05(8), i.e.
3.084678+07(X), i.e.

2.37945E+06(s), i.e.
2.91565E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 {d)
338.65 {d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 Cy)

5.07 (y)
6.00 Cy)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 Cy)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 Cy)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 Cy)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16 99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

Intervals , 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals, 2

Intervals * 2

Intervals . 2

Intervals, 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals , 2

Intervals . 2

Intervals * 2

Intervals . 2
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Step 27 Activation of 2.45055E+06(s), i.e. 28.36 (d) 26.06 (y) Intervals , 2
Cold Pause of 2.90854E+07(s), i.e. 336.64 (d) 26.98 (y)

Step 28 Activation of 4.18396E+06(s), i.e. 48.43 (d) 27.11 (y) Intervals , 2
Cold Pause of 2.73520E+07(s), i.e. 316.57 Id) 27.98 (y)

Step 29 * Activation of 3.16070E+06(s), i.e. 36.58 (d) 28.08 (y) Intervals . 2
Cold Pause of 2.837S39+07(s), i.e. 328.42 (d) 28.98 (y)

Step 30 Activation of 4.29096E.06(s), i.e. 49.66 Cd) 29.11 Cy) Intervals 2

Cooling Times (s)

2.7245E+07

315.3 (d)

AJBRF Reactor

Step . 1

Elapsed Time , 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03 6.0290E-08 1.6428E-04
Production of H . 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time , 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gSs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01 3.7687E-10 2.4601E-05

Step, 2

Elapsed Time , 1.07 (y)
N/cm3 11ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787S+04 1.5171E+03 2.24118+03 6.05723-08 1.7080-04
Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 2.00 (y)
N/cm3 WATr/cm3 JOULE/cmn3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-Os

Step . 3

Elapsed Time , 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Hq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2451E+03 6.0678E-08 1.7275E-04
Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 3.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01 5.5225E-10 2.7616E-05

Step . 4

Elapsed Time . 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 4.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step. S

Elapsed Time , 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E:+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.32043+01 6.2714E-10 2.8569E-05

Step. 6

Elapsed Time s 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03 6.0812E-08 1.7455E-04
Production of H. 0. appm/y.
Production of He 0. appm/y.
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Elapsed Time 6.00 (y)
N/cm3 WATT/cm3 JOUIJE/cm3 G(MeV/g s) Bq/cm3

otals, 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 HATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.25098+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 6.99 (y)
N/cm3 WATT/cm3 JOULB/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step . a

Elapsed Time 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-9) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.2516E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 7.99 (y)
N/cmg WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01

Step . 9

Elapsed Time * 8.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2522E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01

Step . 10

Elapsed Time * 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2526E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01

Step * 11

Elapsed Time . 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gps) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03
Production of H 0. appm/y.
Production of Re . 0. appm/y.

3lapsed Time s 10.99 (y)
N/cml3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.43193-13 1.847787E+04 1.9190E-01 2.63973+01

Step . 12

Elapsed Time . 11.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*e) Bq/cm3

Otals, 4.4129E+22 1.00263-09 1.8477873+04 1.5172E+03 2.2532Z+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 11.99 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01

Step . 13

Elapsed Time i 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

Otals. 4.41293+22 1.0026E-09 1.847787E+04 1.51723+03 2.25343+03
Production of H * 0. appm/y.
Production of He t 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WATT/cm3 JOUL3E/e3 G(MeV/g*s) B3q/cm3

otals, 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.6757E+01

Ci/cm3 ALI/cm3
6.5184E-10 2.8872E-05

Ci/cm3
6. 0836E-08

Ci/cm3
6.7098E-10

Ci/cm3
6. 0855E-08

Ci/cm3
6.8586E-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

Ci/cm3
6.08813-08

Ci/cm3
7.0643E-10

Ci/cm3
6.0889E-08

Ci/cm3
7. 1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7.18913-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

ALI/cm3
1.7485E-04

ALI/cm3
2.9106E-05

ALI/cm3

1.7508E-04

ALI/cm3
2.92 87E-05

ALI/cm3

1.7526E-04

ALI/cm3

2.9428E-05

ALI/cm3
1.7540E-04

ALI/cm3
2.9538E-05

ALI/cm3

1.7550E-04

ALI/cm3

2.9623E-OS

ALI/Cm3

1.75593-04

ALI/cm3
2.9690E-05

ALI/cm3

1.75653-04

ALI/cm3
2.9742E-05



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 244 of 400

Step 14

Elapsed Time * 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E404 1.51722+03 2.2535E303 6.0906E-08 1.7570E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.6881E+01 7.26518-10 2.9783E-05

Step . 15

Elapsed Time 14.06 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2536E+03 6.0909E-08 1.7574E-04
Production of H . 0. appm/y-
Production of He . 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41293+22 4.4373E-13 1.8477873+04 1.9231E-01 2.6978E+01 7.29133-10 2.9814E-OS

Step . 16

Elapsed Time : 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cam

otalst 4.4129E322 1.00262-09 1.847787E+04 1.5172E+03 2.2537E+03 6.0912E-08 1.7578E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/c0a Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.7054E+01 7.31183-10 2.9839E-05

Step * 17

Elapsed Time 16.06 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51728+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.92403-01 2.7114E+01 7.3280E-10 2.9859E-05

Step * 18

Elapsed Time * 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51722+03 2.2S39E+03 6.0915E-08 1.7582E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.43903-13 1.8477873+04 1.92433-01 2.7161E+01 7.3408E-10 2.9874E-05

Step i 19

Elapsed Time 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H i 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time s 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4393E-13 1.8477873+04 1.92463-01 2.7199E+01 7.3510E-10 2.9887E-05

Step * 20

Elapsed Time 19.09 (y)
N/cM3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03 2.2757E+03 6.15063-08 1.8996E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 19.98 (y)
N/ca3 WATr/cm3 JOULE/ca3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.9353E-01 3.2642E+01 8.8220E-10 3.3364E-05

Step * 21

Elapsed Time * 20.07 (y)
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E.22 1.0029E-09 1.847787E.04 1.5176E.03 2.27073.03 6.1371E-08 1.8661E-04

Production of H * 0. appm/y.
Production of He 0. appm/y.

Zlapsed Time . 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.8162E-13 1.847787E+04 1.93863-01 3.2083E+01 8.6712E-10 3.2736E-05

Step * 22

Elapsed Time . 21.05 (y)
N/cm3 lWATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E.04 1.5171E+03 2.25558+03 6.09603-08 1.7656E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4663E-13 1.8477873+04 1.9343E-01 2.86973+01 7.7558E-10 3.0429E-05

Step * 23

Elapsed Time * 22.05 (y)
0/cm3 WATT/cm3 JOWLE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00253-09 1.8477873+04 1.5170E+03 2.2520E+03 6.0865E-08 1.7418E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.38083-13 1.847787E+04 1.93083-01 2.75483+01 7.4455E-10 2.9770E-OS

Step . 24

Elapsed Time * 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 Q(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3.

otals. 4.4129E+22 1.00213-09 1.847787E+04 1.5164E+03 2.2335E+03 6.0365E-08 1.6247E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Eiapsed Time * 23.98 (y)
N/cm3 SATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41293+22 4.0177E-13 1.8477873+04 1.9205E-01 2.3284E+01 6.2930E-10 2.71553-05

Step.. 25

Elapsed Time * 24.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0016E-09 1.8477873+04 1.5157E+03 2.21143+03 5.9768E-08 1.48S93-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-o) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 3.6259E-13 1.8477873+04 1.9057E-01 1.8182E+01 4.9141E-10 2.418SE-05

Step * 26

Elapsed Time * 25.06 (y)
N/cm3 wATT/cm3 JOULE/cM3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.24793+03 6.0754E-08 1.7210E-04
Production of H s 0. appm/y.
Production of He * 0. *ppm/y.

Elapsed Time * 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/gs) SBq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3023E-13 1.8477873+04 1.9111E-01 2.43643+01 6.5850E-10 2.85383-05

Step * 27

Elapsed Time i 26.06 Iy)
Y/cm3 WATT/cm3 JOULI/cm3 G(MeV/gqu) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 1.00273-09 1.8477873+04 1.5173E+03 2.2551E+03 6.0948E-08 1.77053-04
Production of H * 0. appm/y.
Production of He 0. appmu/y.

Elapsed Time a 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gle) Bq/cm3 -Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4830E-13 1.847787E+04 1.9161E-01 2.6475E+01 7.1553E-10 2.98363-05

Step * 28

Elapsed Time * 27.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals* 4.4129E+22 1.0034E-09 1.847787E+04 1.5184E+03 2.29213+03 6.1949E-08 2.01033-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.
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Elapsed Time 2 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Sq/cm3 Ci/cm3 ALI/cm3

otals: 4.4129E+22 5.3858E-13 1.847787E+04 1.9377E-01 3.6582E+01 9.8870E-10 3.6193E-05

Step * 29

Elapsed Time * 28.08 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cs3 Ci/cm3 AlI/cm3

otals. 4.4129E+22 1.00313-09 1.847787E+04 1.5178E+03 2.2810E+03 6.1650E-08 1.93533-04
Production of H * 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 5.0758E-13 1.847787E+04 1.9439E-01 3.4894E+01 9.43083-10 3.4535E-05

Step * 30
AJBRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital

Elapsed Time a 29.11 (y) Cooling Time 0.

Nuclide NIcm3 WATT/Cu3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/ca3 T/2

Na 23 1.0907E+19
Na 24 4.33053+05 4.16913-12 3.2444E-07 9.7660E+00 5.5646E+00 1.5040E-10 2.3883E-06 1.498E+01 (h) Na 24
Na 24ml 1.2240E-01 3.25483-13 9.48633-15 8.39943-01 4.1997E+00 1.1351E-10 7.5534E-13 2.0203-02 (s) Na 24ml
Al 27 1.10683+22
Al 28 3.66603+05 9.1443E-10 1.7739E-07 1.43373+03 1.88983+03 5.1076E-08 9.2638E-06 2.2413+00 (m) Al 28
Si 28 1.3648E+ll

P 33 8.2629E+05 3.20193-15 1.0136E-08 0.00003+00 2.6102E-01 7.05473-12 6.2596E-08 2.540E+01 (d) P 33
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.7876E+07 1.2822E-14 1.3984E-07 0.0000E+00 1.63913+00 4.4299E-11 1.2608E-06 8.750E+01 (d) S 35
S 36 1.8713E+17

Ax 37 1.0087E+08 9.913O0-15 4.328SE-08 3.17973-03 2.3099E+01 6.2429E-10 1.9411E-06 3.5033+01 (d) Ar 37
K 39 1.26583+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03C(y) K 40
K 41 9.13473+19
K 42 1.30333+07 5.56653-11 3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-05 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 5.91253+11 6.62713-17 3.10703-04 2.34573-05 1.2611i-01 3.4085E-12 3.6555E-08 1.030E+05 (y) Ca 41
Ca 42 1.83173+20
Ca 43 3.8219E+19 6
Ca 44 5.9056E+20_
Ca 45 1.4783E+09 9.0172E-13 1.82873-05 0.00003+00 7.2896E+01 1.97023-09 5.5224E-05 1.627E+02 (d) Ca 45
Ca 46 1.13243+18
Ca 47 2.6166E+05 1.04133-13 5.8895E-08 2.08753-01 4.6261E-01 1.25033-11 7.40173-07 4.538E+00 (d) Ca 47
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.96343-11 1.4818E-08 4.0919E+01 3.03623+01 8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49
Sc 45 1.2591E+16
Sc 47 1.9266E+05 2.00623-14 8.3659E-09 2.1337E-02 4.6199E-01 1.2486E-11 2.4973E-07 3.346E+00 (d) Sc 47
Sc 49 1.5031E+05 3.9817E-12 1.9711E-08 1.29203-02 3.0362E+01 8.2060E-10 2.4887E-06 5.719E+01 (m) Sc 49
Ti 46 2.54953+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.27713-11 8.8571E-22 1.60643-16 1.489E+ll(My) V 50
V 51 8.8661E+16
V 52 9.26583+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.72563-12 4.0035E-09 3.745E+00 (m) V 52

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.77613+04 2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.56913-10 1.4514E-06 2.579E+00 (h) Mn 56
Fe 54 1.4290E+20
Fe 55 2.98873+09 2.2650E-14 2.8204E-06 1.7058E-02 2.4002E+01 6.48703-10 7.9214E-06 2.735E+00 (y) Fe SS
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.839SE+18

AJ3RF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Fe S9 3.7063E+07 1.39933-12 7.7609E-06 3.38163+00 6.6825E+00 1.80613-10 1.20193-05 4.450E+01 (d) Fe 59
Co 59 1.44063+16
Co 60ml 6.24013+02 7.0265E-15 6.3704E-12 2.02923-03 6.8829E-01 1.86023-11 1.1706E-09 1.047E+01 (m) Co 60ml
Ni 58 2.95373+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+15
Zn 70 2.7273E+14
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Ga 69 6.1006E+15
Ga 71 4.0485E+1S
As 75 1.1334E+16
As 76 1.10243+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 (d) As 76
Br 79 1.7953E+1S
Br 80 4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.87253-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.74641+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.04693+02 0.0000E+00 3.79778-03 1.0264E-13 5.6937E-09 4.796E+04 (My) Rb 87
Sr 84 1.36561+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Bal30 2.2060E+14
Bal32 2.10202+14
Bal34 5.0301E+15
Ba135 1.3719E+16
Ba136 1.6345E+16
Bal37 .2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Sml47 2.8219E+14 2.15183-17 1.0377E+02 O.O000E+00 5.8515E-05 1.58151-15 2.86843-09 1.059E+OS(My) Sm1l47
Sm148 2.1159E+14 2.1213E-22 6.73271+01 0.0000E+00 6.6667E-10 1.80183-20 2.8011E-14 6.971E+09(My) Sm148
Sm149 2.6016E+14 8.4219E-22 7.66881+01 0.0000E+00 2.85711-09 7.7219B-20 1.1161E-13 2.000E+09(My) Sm149
SmlSO 1.3893E+14
Sm152 5.03381+14
Sm153 4.0472E+05 8.8S64E-14 2.1480E-08 4.3993E-02 1.6686E+00 4.5098E-11 1.2360E-06 1.946E+00 (d) SinlS3
SmlS4 4.2827E+14

W180 9.2365E+ll
W182 2.0397E+14
W183 1.1014E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

W184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.08843-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.4571+05 (y) U234
U235 8.5599E+12 2.0022E-16 6.41543+00 1.90761-05 2.6751E-04 7.22021-15 1.2311E-08 7.0371+02(My) U235
U238 1.1803E+15 3.9706E-1S 8.07693+02 3.09613-06 5.8021E-03 1.56813-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.72271-14 5.5318Z-11 8.0822E-03 3.68291-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0810E+05 2.62571-14 7.70683-09 2.8553E-02 3.6829E-01 9.9539E-12 2.9463E-07 2.355E+00 (d) Np239
here are 115 Nuclides.

Totals, 4.4129E+22 1.00381-09 1.847787E+04 1.5193E+03 2.3057E+03 6.23173-08 2.0636E-04
A.hRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 29.11 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

1 4.66101E+08
He 1.73251E+10
Na 1.09073E+19
Mg 4.01347E+08
Al 1.10676E+22
Si 1.50599E+ll

P 8.26288E+05
5 9.35628E+20

Cl 3.43015E+09
Ar 5.28573E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88t28E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.01274E+07
As 1.13335E+16
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Se 5.98336E+07
Br 3.54167E+1S
Kr 2.71010E+07
Rb 2.98003E+16
Sr 2.4385tE+17

Y 1.43253E+16
Zr 5.74016EH16
Nb 4.56952E+15
No 1.17307E+06
In 3.12104E-07
Sn 2.66262E+05
Sb 1. 16227E+15
Te 1.59306E+07

I 5.21288E-03
Xe 3.11258E+06
Cs 5.73591E+05
Ba 2.0 8lSE+17
La 2.58511E+06
Ce 1.31585E-01
Pr 4.23584E-02
Nd 3.71S52E+04
Pm 5.79425E+04
Sm 1.88252E+15
ru 1.20793E+08
Gd 8.83402E+05
Lu 0.00000E+00
Hf 1. 35555E-02
Ta 1.81OS8E+04

W 7.69706E+14
Re 1. 2197E+06
Eg 1.58584E-01
Ti 5.59688E-01
Pb 4.78079E+15
Bi 1.64489E+03
Th 1.53171E-03

U 1.18888E+15
Np 1.08099E+05
Pu 2.64703E+07

Production of H 0. appm/y.

Production of He : 0. appn/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Emrange
1 10 -,100 eV)
2 ( 0.1 -. 0.2 MeV)
3 C 0.2 -> 0.4 MeV)
4 C 0.4 -, 0.6 MeV)
S C 0.6 -a 0.8 MeV)
6 C 0.8 - 1.0 MeV)
7 C 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -a 2.0 HeV)
11 C 2.0 - 2.S HeV)
12 C 2.5 -a 3.0 HeV)
13 C 3.0 -a 4.0 HeV)
14 C 4.0 -a 5.0 MeV)
15 C 5.0 -a 6.5 MeV)

MeV/cm3rs
1.2391E-01
1.75918-01
2.6203E-01
2.2054E+00
5.7841B-02
5.0453E+00
4.3047E+00
1.2532E+01
5.8872E+01
3 .3645H+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3*s
2.2530E+00
1.1349E+00
8.7344E-01
4.4108E+00
8.2630E-02
5.6059E+00
3.8781E+00
9.4225E+00
3.7982E+01
1.8385E+03
1.0498E+00
S.6823E+00
2.4655.+01
1. 9908E+00
9.1498E-11

18-Group gamna source distribution (Photons/cm3-0)
SCALE-ORNL 18-Group gamuma Library from 10 HeV to 10 ReV

0.0000.E00 0.0000E+00 9.1498E-11 1.99088+00 2.4655E+01 5.6823E+00

1.0498E+00 1.8385E+03 4.7404E+01 3.8781E+00 5.6059E+00 8.2630E-02

4.4108E+00 4.3672E-01 4.3672E-01 1.1349E+00 1.1265E+00 1.1265E+00

AJBRP Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 315.34 (d)

Nuclide N/cm3 WATT/cm3 JOULE/ca3 GCMeV/g'as) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28
S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42

1.0907E+19
1.1068E+22
1.3648E+11
8.8903E+20
7.0172E+18
3 .9390E+19
1.8713E+17
1.26S8E+21
1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05

9.1347E+19
2. 7445E+22
5.9125E+11 6.62718-17 3.1069E-04 2.3457E-OS 1.2611E-01 3.4085E-12 3.6555E-08

1.8317E+20

K 40

Ca 41
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Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 3.8576E+08 2.3530E-13 4.7718E-06 0.0000E+00 1.9022E+01 5.1410E-10 1.4410E-05 Ca 45

Ca 46 1.1324E+18
Ca 48 5.29413+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17
Ti 47 2.29923+17
Ti 48 2.27821+18
Ti. 49 1.67191.17
Ti sO 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.8824R+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

V 51 8.8661E+16
Cr SO 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Fe 54 1.42902+20
Fe 55 2.4013E+09 1.8199E-14 2.2661E-06 1.3706E-02 1.9285E+01 5.2122E-10 6.3647E-06 Fe SS

Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.83951+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*.) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.0485E+1S
AS 75 1.1334E+16
Sr 79 1.7953E+15
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942R-17 1.04691+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
Sa132 2.1020ER14
Bal34 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
SmIl44 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.03771+02 0.0000E+00 S.SS151-05 1.5815E-lS 2.86841-09 Sm147

Sml48 2.1159E+14 2.12131-22 6.73273+01 0.00001+00 6.66671-10 1.80181-20 2.80111-14 Sm148

Sm149 2.6016E+14 8.4219E-22 7.66883+01 0.0000E+00 2.85712-09 7.72191-20 1.11611-13 Sml49

SmiSO 1.3893E+14
Sml52 5.03381+14
Sm154 4.2827E+14
1180 9.2365E+ll
3182 2.0397E+14
W183 1.1014E+14
N184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb2O8 2.5051E+15
U234 6.3388E+10 4.5488E-15 5.0884E-02 3.6073E-06. 5.8455E-03 1.5799E-13 2.8654R-07 U234

U235 #.S599E+12 2.00221-16 6.4154E+00 1.9076E-05 2.6715E-04 7.22023-15 1.23111-08 U235

U238 1.18033+1S 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5S60E-07 U238

315.3 (d) 5.5875E-13 1.847787E+04 1.9604E-01 4.1174E+01 1.11283-09 3.8300E-05

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 315.34 (d)
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Energy distribution of decay gamma-rays

Group E_range MeV/cm3-s Photons/cm3-s

1 ( 10 -> 100 KeV) 3.22111-02 5.8565E-01
2 ( 0.1 -> 0.2 MeV) 3.7397E-05 2.4127E-04
3 ( 0.2 -. 0.4 MeV) 3.7000E-06 1.2333E-05
4 C 0.4 -, 0.6 MeV) 2.786BE-05 5.5737E-05

S ( 0.6 -, 0.8 NeV) 3.4103E-09 4.8719E-09
6 C 0.8 -, 1.0 MeV) 1.9953E-09 2.2170E-09
7 ( 1.0 -. 1.22 MeV) 1.90233-09 1.7138E-09
8 (1.22 -1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 ->1.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -a 2.0 MeV) 1.6532E-09 9.0340E-10

11 ( 2.0 -0 2.5 MeV) 1.9975E-09 8.8778E-10
12 ( 2.5 -a 3.0 MeV) 1.53192-09 5.5704E-10
13 ( 3.0 -a 4.0 MeV) 1.78241-09 5.0926E-10
14 C 4.0 -a 5.0 MeV) 8.6382E-10 1.9196E-10
1S C 5.0 -a 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)
SCALE-ORIIL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+O0 9.1498Z-11 1.91963-10 5.09263-10 5.5704E-10

8.87783-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09

5.57373-05 6.1667Z-06 6.1667E-06 2.4127E-04 2.9283E-01 2.92833-01

AWEEP Reactor
AJBHP at the Omaha Veterans Affairs Hospital

At Cooling Time 315.34 Cd)

COMPOSIT7O0 *

ELEMENT ATOMES/cm3

H 4. 66101E+08
He 1.73251EH10
Na 1.09073E+19
Mg 4.01780E+08
Al 1.10676E+22
Si 1.50600E+ll

P 1.51109E+02
S 9.35628E+20

C1 3.54722E+09
Ar 4.27001E+08

K 1.357273+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.01394E+07
As 1.13335E+16
Se 5.99440E+07
Er 3.54167E+15
Kr 2.71229E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E315
Mo 1.19902E+06
In O.00000E+00
Sn 2.67507E+05
Sb 1.16227E+15
Te 1.62130E+07

I 5.42095E-03
Xe 3.21928E+06
Cs 5.55311E+05
Ba 2.08115E+17
La 2.58536E.06
Ce 1.32356E-01
Pr 4.23655E-02
Nd 3.91682E+04
Pm 6.06160E+04
Sm 1.88252E+15
Eu 1.21182E+08
Gd 9.23097E+05
Lu 0.00000E+00
Ef 1.35555E-02
Ta 1.90219E+04

W 7.69706E+14
Re 1.94207E+06
Hg 1.56158E-01
T1 5.62589E-01
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Pb 4.78079E+15
Bi 1.64526E.03
Th 4.06056E-03

U 1.18888E+ls
Np 5.29678E-36
Pu 2.65785E+07

Totals* 4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) iq/g
zero 3.7983-04 9.8123+02

315.3 (d) 4.901s-08 1.752E+01

AJBRF Reactor
ABRyF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+OO(cm3) of NSS Concrete SI

Time Becquerel Sv/h ALI

zero 2.3063+03 3.798E-04 2.0641

315.3 (d) 4.117E+01 4.901E-08 3.8301

AJBRF Reactor
AJERE at the Omaha Veterans Affairs Hospital

Time Bq/Kg Kw/Kg Ci/Kg

zero 9.812E+05 4.272E-10 2.652E

315.3 (d) 1.752E+04 2.378E-13 4.735E

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g

zero 9.812B+02 3.798E-04 4.2721

315.3 (d) 1.752E+01 4.901E-08 2.378E

AJBRF soil (Side) Flux

Bq/ce3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3

2.306E+03 6.232E-02 2.064E-04 1.004E-09 1.847787E+04

4.117E+01 1.113E-03 3.830E-05 5.587E-13 1.847787E+04

AJBRF Soil (Side) Flux

Watt
E-04 1.0043-09
1-05 5.587E-13

AJBRF soil (Side) Flux

I MeV/g9a
I-05 1.519E+03
i-07 1.960E-01

AJBRF Soil (Side) Flux

Cl Index
:-10 2.768E+03
:-13 4.335E-01

Step 1 Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step s * Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 a Activation of
Cold Pause of

Step 9 3Activation of
Cold Pause of

Step 1O * Activation of
Cold Pause of

Step 11X Activation of
Cold Pause of

Step 12 i Activation of
Cold Pause of

Step 13 a Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 a Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 . Activation of
Cold Pause of

2.27682E+06(8), i.e.
2.92592Z+07()), i.e.

2.276823+06(a), i.e.
2.925929+07(s), i.e.

2.276823+06(a), i.e.
2.92592E+07 (m), i.e.

2.276823+06(s), i.e.
2.92592E+071(), i.e.

2.27682E+06(8). i.e.
2.925922+07(s), i.e.

2.27682E+06(8), i.e.
2.92592E+07(8), i.e.

2.276823+06(a), i.e.
2.92592E+07(C), i.e.

2.276829+06(a), i.e.
2.92592E+07(s), i.e

2.27682E+06(s), i.e.
2.925923+07(8), i.e.

2.276823+06(s), i.e.
2.92592B+07(s), i.e.

2.27682E+06(a), i.e.
2.925923+07(a), i.e.

2.276823+06(s), i.e.
2.92592X+07(s), i.e.

2.276829.06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(a), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.925929+07(a), i.e.

2.276829+06(a), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07()), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
336.65 (d)

26.35 (d)
338.6s (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 td)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 Cd)

1.07 Cy)
2.00 (y)

2.07 (y)
3.00 Cy)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 Cy)
6.99 (y)

7.07 (y)
7.99 Cy)

9.07 (y)
-. 99 Cy)

9.07 (y)
9.99 (y)

10.06 Cy)
10.99 (y)

11.06 Cy)
11.99 Cy)

12.06 (y)
12.99 Cy)

13.06 Wy)
13.99 (y).

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

Intervals * 2

Intervals . 2

Intervals a 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals a 2

Intervals * 2

Intervals a 2

Intervals a 2

Intervals . 2

Intervals a 2

Intervals * 2
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Step 18 . Activation of
Cold Pause of

Step 19 . Activation of
Cold Pause of

Step 20 . Activation of
Cold Pause of

Step 21 . Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 . Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 . Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 Activation of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.822583+07(s), i.e.

2.826009+06(s), i.e.
2.87100E+07(s), i.e.

2.14200+06(s), i.e.
2.93940E+07(s), i.e.

2.12400E+06(s), i.e.
2.94120E+07(s), i.e.

1.38060E+06(s), i.e.
3.015543+07(s), i.e.

6.89330E+05(s), i.e.
3.08467E+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07(s), i.e.

2.45055E+06(s), i.e.
2.908543+07(s), i.e.

4.18396E+06(s), i.e.
2.73520E+07(a), i.e.

3.16070E+06(s), i.e.
2.83753E+07(s), i.e.

4.29096E+06(s), i.e.
2.72450E+07(s), i.e.

2.37474E+06(s), i.e.

26.35 '(d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)

17.06 Cy)
17.99 Cy)

18.06 Cy)
18.99 Cy)

19.09 Cy)
19.98 Cy)

20.07 Cy)
20.98 Cy)

21.05 CY)
21.98 Cy)

22.05 CY)
22.98 Cy)

23.03 Cy)
23.98 Cy)

24.00 Cy)
24.98 Cy)

25.06 Cy)
25.98 Cy)

26.06 Cy)
26.98 Cy)

27.11 Cy)
27.98 Cy)

28.08 Cy)
28.98 Cy)

29.11 Cy)
29.98 Cy)

30.05 Cy)

Intervals -2

Intervals 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Cooling Times (s) .

2.9161E+07

337.5 (d)

AJ8RF Reactor

Step * 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.07022-13 1.847787E+04

G(MeV/g9s) Bq/cm3
1.5171E+03 2.2307E+03

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-OS

G(MeV/9gs) Bq/cm3
1.8460E-01 1.3944E+01

Step . 2

Elapsed Time . 1.07 Cy)
N/cm3 WATT/cm3

otals. 4.4i29E+22 1.0026E-09
Production of H.
Production of He ,

JOULE/cm3
1.847787E+04
0. appm/y.
0. appm/y.

G(meV/g*s) Bq/cm3
1.5171E+03 2.2411E+03

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04

Elapsed Time I 2.00 Cy)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3024E-13 1.8477871+04

Step* 3

Elapsed Time . 2.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 3.00 Cy)
N/cm3 WOATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.3648E-13 1.847787E+04

Step . 4

Elapsed Time * 3.07 Cy)
0/cm3 11ATT/cm3 JOULE/cm3

G(MeV/g's) Bq/cm3 Ci/cm3
1.8637E-01 1.81273+01 4.8992E-10

G(MeV/g*s) Bq/cm3 Ci/cm3
1.5171E+03 2.2451E+03 6.0678E-08

G(MeV/g*s) Bq/cm3 Ci/cm3
1.8775E-01 2.0433E+01 5.5225E-10

ALI/cm3
2.6703E-05

ALI/cm3
1.7275E-04

ALI/cm3
2.7616E-05

GCIHeV/g-s) Sq/CM3 Cifcm3 ALI/cm3
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otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step. 5

Elapsed Time . 4.07 (y)
N/cm3 WAST/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 5.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01 6.2714E-10 2.8569E-05

Step . 6

Elapsed Time * 5.07 (y)
N/cme3 WATT/cm3 JOULE/cm3 G (MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.25003+03 6.0812E-08 1.7455E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(NeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.41042-13 1.847787E+04 1.9029E-01 2.4118E+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time . 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03 2.2509E+03 6.0836E-08 1.7485E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4H26E+01 6.7098E-10 2.9106E-OS

Step * 8

Elapsed Time . 7.07 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2516E+03 6.085SE-08 1.7508E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 7.99 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01 6.8586E-10 2.9287E-05

Step . 9

Elapsed Time . 8.07 (y)
N/cm3 WATT/cm3 JOUL3/cm3 G(MeV/g-P) Bq/cm3 Ci/cM3 ALI/cm3

otals. 4.41293+22 1.0026E-09 1.8477873+04 1.51723+03 2.25223+03 6.0869E-08 1.7526E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 4.42632-13 1.847787E+04 1.9149E-01 2.5805E+01 6.97423-10 2.9428E-05

Step e 10

Elapsed Time * 9.07 (y)
N/cm3 WATS/cm3 JOULE/c.3 G(MeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03 2.2526E+03 6.0881E-08 1.75403-04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.91723-01 2.6138E+01 7.0643Z-10 2.9538E-OS

Step * 11

Elapsed Time i 10.06 (y)
N/cm3 WATS/cm3 JOtLE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41298+22 1.0026E-09 1.8477873+04 1.5172E.03 2.25293+03 6.0889E-08 1.7550E-04
Production of H. 0. appm/y.
Production of He * 0. appm/y.
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Elapsed Time 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01

Step . 12

Elapsed Time 11.06 (y)
N/cm3 WATT/cm3 JOtLS/cm3 G(MeV/g*s) Bq/cm3

otalss 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Ci/cm3 ALI/cm3
7.1344E-10 2.9623E-05

Ci/cm3
6.0896E-08

Ci/cm3
7.18912-10

Elapsed Time s 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01

Step . 13

Elapsed Time 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01

Step . 14

Elapsed Time . 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.00262-09 1.8477872+04 1.5172E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time I 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otalst 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01

Step 15

Elapsed Time * 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/grs)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otals- 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01.

Step . 16

Elapsed Time 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s)

otalst 4.41292+22 4.4380E-13 1.8477872+04 1.9236E-01

Step * 17

Elapsed Time 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Bq/cm3
2.66002.01

Bq/cm3
2.25342.03

Bq/cm3
2.6757E+01

Bq/cm3
2.2535E+03

Bq/cm3
2.6881E+01

Bq/cm3
2.2536E+03

Bq/cm3
2.6978E+01

Bq/cm3
2.2537E+03

Bq/cm3
2. 7054E+01

Ci/cm3
6.09022-08

Ci/cm3
7.2318E-10

Ci/cm3
6.0906E-08

Ci/cm3
7.2651E-10

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

ci/cm3
6.0912E-08

Ci/cm3
7.3118E-10

ALI/cm3
1.7559E-04

ALI/cm3
2.9690E-05

ALI/cm3
1.7565E-04

ALI/cm3
2.9742E-05

ALI/cm3
1.7570E-04

ALI/cm3
2.9783E-05

ALI/cm3
1.7574E-04

ALI/cm3
2.9814E-05

ALI/cm3
1.7578E-04

ALI/cm3
2.9839E-05

ALI/cm3
1. 7580E-04

ALI/cm3
2.9859E-05

Bq/cm3 Ci/cm3
2.25382+03 6.0914E-08

Elapsed Time s 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01

Step s 18

Elapsed Time 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalss 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

otals. 4.4129E+22 4.4390E-13 1.847787E+04 1.9243E-01 2.71612+01

Ci/cm3
7.3280E-10

Ci/cm3 ALI/cm3
6.091SE-08 1.7582E-04

Ci/cm3 ALI/cm3
7.3408E-10 2.9874E-05
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Step * 19

Elapsed Time 18.06 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/gps)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01

Step . 20

Elapsed Time i 19.09 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s)
otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03

Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time % 19.98 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.9353E-01

Step * 21

Elapsed Time 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas)

otals, 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.8162E-13 1.847787E+04 1.9386E-01

Step * 22

Elapsed Time * 21.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03

Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01

Step * 23

Elapsed Time * 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/grs)

otals. 4.4129E+22 1.0025E-09 1.8477878+04 1.5170E+03
Production of H * 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otals. 4.4129E.22 4.3808E-13 1.8477878+04 1.9308E-01

Step * 24

Elapsed Time * 23.03 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g5s)

otals. 4.4129E+22 1.0021E-09 1.847787E+04 1.5164E+03
Production of H i 0. appm/y.
Production of He . 0. appm/y.

Bq/cm3
2.2539E+03

Bq/cm3
2.7199E+01

Bq/cm3
2.2757E+03

Bq/cm3
3.2642E+01

Eq/cm3
2. 2707E+03

Bq/cm3
3.2083E+01

Bq/cm3
2.2558E+03

Bq/cd3
2. 8697E+01

Bq/cm3
2.2520E+03

Bq/cm3
2.7548E+01

Ci/cm3
6.0917E-08

Ci/cm3
7.35108-10

Ci/cm3
6.1506E-08

Ci/cm3
8 .8220E-10

Ci/cm3
6.13718-08

Ci/cm3
8.6712E-10

Ci/cm3
6.09608-08

Ci/cm3
7.7558E-10

Ci/cm3
6. 0865E-08

Ci/cm3
7.4455E-10

ALI /cm3

1.7583E-04

ALI/cm3

2.98878-05

ALI/cm3
1.89968-04

ALI/cm3
3.3364E-05

ALI/cm3
1.8661E-04

ALI/cm3
3.2736E-OS

ALI/cm3
1.7656E-04

ALI/cm3
3.0429E-OS

ALI /cm3

1.7418E-04

ALI/cm3
2.9770E-OS

ALI/cm3
1. 6247E-04

ALI/cm3
2.7155E-05

Bq/cm3 Ci/cm3
2.2335E+03 6.0365E-08

Elapsed Time 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otalst 4.4129E+22 4.0177E-13 1.847787E+04 1.9205E-01 2.3284E+01

Step * 25

Elapsed Time i 24.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 0(MeV/g9s) Bq/cm3

otalst 4.4129E+22 1.0016E-09 1.8477872+04 1.5157E+03 2.21148+03
Production of H i 0 appm/y.
Production of He 0. appm/y.

Elapsed Time 1 24.98 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otalst 4.41298+22 3.6259E-13 1.8477878+04 1.9057E-01 1.8182E+01

Step . 26

Elapsed Time * 25.06 (y)

Ci/cm3
6 .2930E-10

Ci/cm3 ALI/cm3
5.97688-08 1.48598-04

Ci/cm3 ALI/cm3
4.9141E-10 2.4185E-OS
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2479E+03 6.0754E-08 1.7210E-04

Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3023E-13 1.847787E+04 1.9111E-01 2.4364E+01 6.5850E-10 2.8538E-0S

Step * 27

Elapsed Time * 26.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5173E+03 2.2551B+03 6.0948E-08 1.7705E-04
Production of H * 0. appm/y.
Production of He x 0. appm/y.

Elapsed Time . 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4830E-13 1.847787E+04 1.91611-01 2.6475E+01 7.15531-10 2.9836E-05

Step * 28

Elapsed Time i 27.11 (y)
U/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ABI/cm3

otals, 4.4129E+22 1.0034E-09 1.847787E+04 1.5184E+03 2.2921E+03 6.1949E-08 2.01031-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.41291+22 5.385SE-13 1.847787E+04 1.9377E-01 3.6582E+01 9.8870E-10 3.6193E-05

Step , 29

Elapsed Time . 28.08 (y)
N/cm3 WATT/cm3 JOULI/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0031E-09 1.847787E+04 1.5178E+03 2.2810E+03 6.1650E-08 1.9353E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-9) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41291+22 5.0758E-13 1.847787E+04 1.9439E-01 3.4894E+01 9.4308E-10 3.45353-05

Step * 30 i
Elapsed Time s 29.11 (y)

N/cm3 1ATT/crl3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.41291+22 1.0035E-09 1.847787E+04 1.5184E+03 2.3015E+03 6.2204E-08 2.0636E-04

Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 29.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41292+22 5.5875E-13 1.847787E+04 1.96041-01 4.1174E+01 1.1128E-09 3.8300E-05

Step . 31
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 30.05 (y) Cooling Time 0.

Nuclide N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+05 4.1691E-12 3.2444E-07 9.7660E+00 5.5646E+00 1.5040E-10 2.3883E-06 1.498E+01 (h) Ha 24
Na 24ml 1.2240E-01 3.2548E-13 9.4863E-15 8.39941-01 4.19971+00 1.1351E-10 7.5534E-13 2.020E-02 (s) Ha 24ml
Al 27 1.1068E+22
Al 28 3.66601+05 9.1443E-10 1.7739E-07 1.4337E+03 1.8898E+03 5.1076E-08 9.2638E-06 2.241E+00 (m) Al 28
Si 28 1.4096E+ll

S 32 8.8903E+20
5 33 7.0172E+18
S 34 3.9390E+19
S 35 1.1505E+07 8.2520E-15 8.9999E-08 O.OOOOE+00 1.05491+00 2.8510E-11 8.1144E-07 8.750E+01 (d) S 35
S 36 1.87131+17

Ar 37 6.7707E+07 6.6541E-15 2.9057E-08 2.13441-03 1.5505E+01 4.1905E-10 1.3029E-06 3.503E+01 (d) Ar 37
I 39 1.2658E+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 1.280E+03(My) K 40
Y 41 9.1347E+19
X 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-05 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 6.1070E+11 6.8451E-17 3.2091E-04 2.4229E-05 1.3026E-01 3.5206E-12 3.7757E-08 1.030E+05 (y) Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 1.0565E+09 6.4443E-13 1.3069E-05 O.OOOOE+00 5.2096E+01 1.4080E-09 3.9467E-o5 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.5786E+05 1.0261E-13 5.8040E-08 2.0572E-01 4.5589E-01 1.2321E-11 7.2943E-07 4.538E+00 (d) Ca 47
Ca 48 5.2941E+l9
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Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06 8.719E+00 (i) Ca 49
Sc 45 1.2591E+16
Sc 47 1.8380E+05 1.9139E-14 7.9814E-09 2.0356E-02 4.4076E-01 1.1912E-11 2.3825E-07 3.346E+00 (d) Sc 47

Sc 49 1.5031E+05 3.9817E-12 1.9711E-08 1.2920E-02 3.0362E+01 8.2060E-10 2.4887E-06 5.719E+01 (m) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.22211+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.489E+11(My) V 50
V 51 8.8661E+16
V 52 9.2658E+01 1.15061-13 3.72981-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

Cr 50 3.1921E+15
Cr 52 6.15581+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.77611+04 2.34791-12 3.1448E-08 4.20151+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56
Fe 54 1.4290E+20
Fe 55 2.8840E+09 2.1858E-14 2.7216E-06 1.6461E-02 2.3162E+01 6.2599E-10 7.6441E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.4088E+07 9.0943E-13 5.0440E-06 2.1978E+00 4.3431E+00 1.1738E-10 7.8113E-06 4.450E+01 (d) Fe 59

AJBRP Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.24011+02 7.0265E-15 6.3704E-12 2.0292E-03 6.88291-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml
Ni 58 2.95373+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.29038-06 1.097E+00 (d) As 76
Br 79 1.7953E+15
Br 80 4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
Fb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sb123 4.9734E+14
Bal30 2.2060E+14
Ba132 2.1020E+14
Ba134 5.0301E+15
Bal35 1.3719E.16
Bal36 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.86843-09 1.059E+OSCMy) Sm147
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sm148
Sm149 2.60162+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000E+09(My) Sm149
SmISO 1.3893E+14
Sm152 5.0338E+14
Sm153 4.04692+05 8.8559E-14 2.1479E-08 4.3990E-02 1.6685E+00 4.5096E-11 1.2360E-06 1.946E+00 (d) Sm153
SmlS4 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.69312+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.SOS1IE+15

U234 6.5388E+10 4.5488E-15 5.08841-02 3.6073E-06 5.8455E-03 1.S799E-13 2.8654E-07 2.457E+05 (y) U234' U235 8.5S99E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02(My) U235
U238 1.1803E+15 3.9706E-1S 8.0769E+02 3.0961E-06 S.8021E-03 1.5681E-13 2.S560E-07 4.468E+03(My) U238
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U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239
Np239 1.0S07E+0S 2.6249E-14 7.7044E-09 2.8544E-02 3.6818E-01 9.9508E-12 2.9454E-07 2.355E+00 Cd) Np239
here are 114 Nuclides.

Totalss 4.4129E+22 1.00312-09 1.847787E+04 1.5181E+03 2.2733E+03 6.1440E-08 1.8495E-04
AJBRF Reactor

A35RF at the Omaha Veterans Affairs Hospital

Elapsed Time * 30.05 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 4.81432E+08
He 1.78950E+10
Na 1.090732+19
Mg 4.14563E+08
Al 1.10676E+22
Si 1.555532+11
P 5.87573E+05
S 9.35628E+20

Cl 3.58642E+09
Ar 5.08982E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Ca 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.07898E+07
As 1.13335E+16
Se 6.18053E+07
Br 3.541673+15
Kr 2.79931E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.22302E+06
In 3.12104E-07
Sn 2.75062E+05
Sb 1.16227E+15
Te 1.65506E+07
I 5.46062E-03

Xe 3.24408E+06
Ca 5.86172E+05
aa 2.08115E+17
La 2.67010E+06
Ce 1.359412-01
Pr 4.37519E-02
Nd 3.93471E+04
Pm 6.08152E+04
Sm 1.88252E+15
Eu 1.24778E+08
Gd 9.26546E+05
Lu 0.00000E+00
Hf 1.400142-02
Ta 1.90953E+04
W 7.69706E+14

Re 1.99257E+06
Hg 1.62847E-01
T1 5.71137E-01
Pb 4.78079E+15
Bi 1.69966E+03
Th 4.28280E-03

U 1.18888E+15
Np 1.08066E+05
Pu 2.73443E+07

Production of H. 0. appm/y.

Production of He : 0. appm/y.
AJBRF Reactor

AJBR2 at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range MeV/cm3-s Photons/cm3*s
1 C 10 -s 100 ReV) 1.2080E-01 2.1963E+00
2 C 0.1 -. 0.2 MeV) 1.5618E-01 1.00762+00
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3
4
5
6
7
a
9

10
11
12
13
14
15

( 0.2
( 0.4
( 0.6
( 0.8
( 1.0
(1.22
(1.44
(1.66
( 2.0
( 2.5
( 3.0
( 4.0
( 5.0

-> 0.4 MeV)
-> 0.6 MeV)
- 0.8 MeV)
- 1.0 MeV)

->1.22 MeV)
-f1.44 MeV)
->1.66 MeV)
-. 2.0 MeV)
-> 2.5 MeV)

- 3.0 MeV)
-, 4.0 MeV)
-:, 5.0 MeV)
-> 6.5 MeV)

2.59751-01
2.2052E+00
5.7831E-02
5.0450E+00
2.8466E+00
1.1223E+01
5.8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5. 2611E-10

8 .6582E-01
4.4104E+00
8.2616E-02
5.6055E+00
2.5645E+00
8.4385E+00
3.7981E+01
1. 8385E+03
1.04982+00
5.6823E+00
2.4655E+01
1.9908E+00
9.1498E-11

18-Group ganxaa source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 HeV to 10 ReV

0.00001+00 0.00001+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6419E+01 2.56451+00 5.60551+00 8.2616E-02
4.4104E+00 4.3291E-01 4.3291E-01 1.0076E+00 1.0981E+00 1.0981E+00

A.JBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time t 337.52 (d)

Nuclide N/cm3

Na 23
Al 27
Si 28
S 32
S 33
5 34
S 36
K 39
X 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Hn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe s5
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

1.0907E+19
1. 1068E+22
1.4096E+11
8.8903E+20
7. 0172E+18
3.9390E+19
1.8713E+17
1.2658E+21
1.5880E+17
9. 1347E+19
2.7445E+22
6.1069E+11
1.8317E+20
3.8219E+19
5.9056E+20
2.5083E+08
1.1324E+18
5. 2941E+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1. 6008E+17
2.2221E+14
8.8661E+16
3.1921E+15
6.1558E+16
6.9793E+15
1.7375E+15
3.2198E+17
1.4290E+20

2.2819E+09
2.2412E+21
5.1785E+19
6.83 95E+18
1.44 06E+16
2.9537E+16
1.1378E+16
4.9463E+14
1.5767E+15
4 . 0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1.2682E+16
1.8637E+15
8.5456E+15
2.7273E+14
6.1006E+15

WATT/cm3 JOtULE/cm3 G(1eV/g-s) Bq/cm3

2.96392-13 1.7272E+04 1.8228E-01 2.7250E+00

6.8450E-17 3.2091E-04 2.4228E-05 1.3026E-01

Ci/cm3 ALI/cm3

7.3649E-11 1.6926E-05 K 40

3.5206E-12 3.7757E-08 Ca 41

1.53001-13 3.1028E-06 0.0000E+00 1.2368E+01 3.3428E-10 9.3700E-06 Ca 45

5.7258E-24 3.8824E+01 1.51762-11 3.27711-11 8.8571E-22 1.60641-16 V 50

1.7294E-14 2.1534E-06 1.3024E-02 1.8326E+01 4.9529E-10 6.0481E-06 Fe 55

AJBRP Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Sr 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

4.0485E+15
1.1334E+16
1. 7953E+15
1.7464E+15
2.1507E+16
8.29341+15
1.3 656E+15
2.4044E+16
1.7070E+16
2.0138E+17

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87
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Y 89 1.4325E+16
Zr 90 2.9533E.16
Zr 91 6.4405E.15
Zr 92 9.8444E+15
Zr 94 9.9764E.15
Zr 96 1.6072E+15
Nb 93 4.5695B.15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E.14
Bal32 2.1020E+14
Bal34 5.0301E.1S
Bal35 1.3719E+16
Ba136 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Sml47 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 Sml47

Sm148 2.1159E.14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018Z-20 2.8011E-14 Sm148

Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.85713-09 7.7219E-20 1.11613-13 Sm149

SmiSO 1.3893E+14
5m152 5.0338E+14
SmnS4 4.2827E+14

W180 9.2365E.11
W312 2.0397E+14
w103 1.1014E+14
W1B4 2.3584E.14
w106 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+1S
Pb20S 2.5051E+1S
U234 6.5388E+10 4.54883-15 5.0884E-02 3.6073E-06 5.84553-03 1.5799E-13 2.8654E-07 U234

U235 8.5599E+12 2.0022E-16 6.41543+00 1,9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 U235

U238 1.1803E+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.56813-13 2.5560E-07 U238

337.5 (d) 4.75542-13 1.847787E+04 1.9536E-01 3.3565E+01 9.07173-10 3.2944E-05

AJE3RF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 337.52 (d)

Energy distribution of decay gamma-rays

Group E_range MeV/cm3-s Photons/cm3-s

1 ( 10 -. 100 3eV) 3.0618E-02 5.5669E-01
2 ( 0.1 -> 0.2 MeV) 3.7397E-05 2.4127E-04
3 C 0.2 -> 0.4 MeV) 3.7000E-06 1.2333E-05
4 C 0.4 -, 0.6 MeV) 2.7868E-05 5.5737E-05
5 C 0.6 -, 0.8 MeV) 3.4103E-09 4.8719E-09

6 C 0.8 -> 1.0 MeV) 1.9953E-09 2.21703-09
7 C 1.0 ->1.22 MeV) 1.9023E-09 1.7138E-09

8 (1.22 -. 1.44 MeV) 1.62843-09 1.2243E-09
9 (1.44 ->1.66 MeV) 4.25943-01 2.7480E-01

10 (1.66 -> 2.0 MeV) 1.6532E-09 9.0340E-10
11 C 2.0 -, 2.5 KeV) 1.9975E-09 8.8778E-10

12 C 2.5 -. 3.0 MeV) 1.53193-09 5.5704E-10
13 ('3.0 -. 4.0 HeV) 1.7824E-09 5.09263-10
14 ( 4.0 -, 5.0 MeV) 8.6382E-10 1.9196E-10
15 C 5.0 -. 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gama source distribution (Photons/cm3*s)
SCALE-ORIL 18-Group gamma Library from 10 MeV to 10 IeV

0.0000E+00 O.OOOE+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778Z-10 9.0340E-10 2.74803-01 1.7138E-09 2.2170E-09 4.8719E-09

5.5737E-05 6.16673-06 6.1667E-06 2.4127E-04 2.78353-01 2.7835E-01

AJBTF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 337.52 (d)

COMPOSITION

ELEMENT ATOMES/cm3

N 4.81432E+08
He 1.709SOE+10
Na 1.09073E+19
Mg 4.14996E+08
Al 1.10676E+22
Si 1.55553E+11
P 5.86567E.01
S 9.35628E+20

Cl 3.66475E+09
Ar 4.40364E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88B28E+16
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Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
AS
Se
Br
Kr
Rb
Sr
y

Zr
Nb
Mo
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Ef
Ta

W
Re
Hg
TI
Pb
Bi
Th
U

Np
Pu

Totals.

7.34665E+16
3.21983E+17
2.44268E+21
1.44063E+16
4.33883E+16
2.89540E+16
4. 54555E+16
1. 01490E+16
2. 080183+07
1.13335E+16
6.19157E+07
3 .54167E+1S
2 .80150E+07
2.98003E+16
2.43858E+17
1.43253E+16
5.740162+16
4 .S6952E+1S
1.23936E+06
O.OOOOOE+00
2.763062+05
1.16227E+1S
1.67496E+07
s.59956E-03
3.32517E+06
S .86061E+05
2. 08115E+17
2.67036E.06
1.36709E-01
4.37590E-02
4.15905E+04
6. 26861E+04
1.882S2E+1S
1.25167E+08
9.68500B+05
0.00000+00
1.40014E-02
1. 97267E+04
7. 69706E+14
2. 00646E+06
1.61275E-Ol
5.73240E-01
4.78079E+.1
1. 70005Et03
7.07855E-03
1.18888R.1S
7.73469E-39
2.74523E+07
4.412912E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

A7BRF Soil (side) Flux

Time
zero

337.5 (d)

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/ce3

3.795E-04 9.6743+02 2.273E+03 6.144E-02 1.849E-04 1.003E-09 1.8477873+04

4.884E-08 1.428E+01 3.357E+01 9.072E-04 3.294E-05 4.755E-13 1.847787Z+04

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of l.0000E+00(cm3) of NBS Concrete S1 i

Time Becquerel Sv/h ALI Watt

zero 2.273E+03 3.7953-04 1.849E-04 1.003E-09

337.9 (d) 3.3573+01 4.8843-08 3.294E-oS 4.755E-13

AJBRF Soil (Side) Flux

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

Time Bq/9g VW/Kg

zero 9.674E+05 4.268g-10
337.5 (d) 1.428B+04 2.024E-13

hJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

A7BRF Soil (Side) Flux

Ci/Yg MeV/g-s

2.6143-05 1.5183+03
3.8603-07 1.9548-01

AJBRF Soil (Side) Flux

Time Bq/g Sv/h W/g Cl Index

zero 9.6743+02 3.7953-04 4.2683-10 2.768E+03

337.5 (d) 1.4283+01 4.8843-08 2.024E-13 4.312E-01

Step 1 * Activation of 2.276823+06(s), i.e.

Cold Pause of 2.92592E+07(s), i.e.

Step 2 . Activation of 2.27682E+06(s), i.e.

Cold Pause of 2.92592E+07(s), i.e.

Step 3 * Activation of 2.27682E+06(s), i.e.

Cold Pause of 2.925923+07(s), i.e.

Elapsed Time.

26.35 (d) 26.35 (d)
338.65 (d) 365.00 (d)

26.35 (d) 1.07 (y)
338.65 (d) 2.00 (y)

26.35 (d) 2.07 (y)
338,65 (d) 3.00 (y)

Intervals . 2

Intervals . 2

Intervals , 2
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Step 4 Activation of
Cold Pause of

Step S Activation o1
Cold Pause of

Step 6 X Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 a Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 s Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 1S * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 Activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of

Step 23 Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 Activation of
Cold Pause of

Step 26 . Activation of
Cold Pause of

Step 27 Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 . Activation of
Cold Pause of

Step 30 * Activation of
Cold Pause of

Step 31 * Activation of
Cold Pause of

Step 32 * Activation of

!2.27682E+06(s), i.e.
I

2
.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.925921+07(s), i.e.

e 2.276822+06(s), i.e
* 2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276825+06(s), i.e.
2.925928+07(s), i.e

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i .e.

2
.27682E+06(s), i.e.

!2.92592E+07(a), i.e.

2.276823+06(s), i.e.
i 2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.82251E+07(s), i.e.

2.82600E+06(s), i.e.
2

.87100E+07(a), i.e.

2.14200E+06(s), i.e.
2.93940E+07(s), i.e.

2.12400E+06(s), i.e.
2.94120E+07 (a), i.e.

1.38060E+06(s), i.e.
3.01554E+07(s), i.e.

6
.89330E+05(s), i.e.

3.08467E+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07(s), i.e.

2.45055S+06()), i.e.
2.90854E+07(a), i.e.

4.183961+06(s), i.e.
2.73520E+07(s), i.e.

3.16070E+06(s), i.e.
2.83753E+07(s), i.e.

4.29096E+06(s), i.e.
2.72450E+07(s), i.e.

2.37474E+06(s), i.e.
2.91613E+07(s), i.e.

1.67827E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.3S (d)
338 .65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 -(d)

27.54 Cd)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 Cd)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 Cd)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (di

3.07 (y)
4.00 Cy)

4.07 (y)
5.00 Cy)

5.07 Cy)
6.00 Cy)

6.07 Cy)
6.99 (y)

7.07 (y)
7.99 Cy)

8.07 Cy)
8.99 Cy)

9.07 y)
9.99 Cy)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 Cy)

13.06 (y)
13.99 Cy)

14.06 Cy)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 Cy)

20.07 Cy)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 Cy)
22.98 Cy)

23.03 Cy)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 Cy)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 C)'

Intervals . 2

Intervals . 2

Intervals 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals t 2

Intervals X 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals , 2

Intervals * 2

Intervals * 2

Intervals * 2

Cooling Times (s) ,

2.9858E+07

345.6 (d) LA
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AJBRF Reactor

Step. 1

Elapsed Time 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.51711+03 2.2307E+03 6.0290E-08 1.6428E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 1 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01 3.7687E-10 2.4601E-05

Step . 2

Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03 6.0571E-08 1.7080E-04
Production of H 0. eppm/y.
Production of He O. appm/y.

Elapsed Time , 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477875+04 1.5171E+03 2.2451E+03 6.0678E-08 1.7275E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g's) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3648E-13 1.8477875+04 1.8775E-01 2.0433E+01 5.522SE-10 2.7616E-05

Step . 4

Elapsed Time , 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g'o) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04
Production of H * O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step . 5

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H * 0. appm/y.
Production of He t 0. appm/y.

Elapsed Time . 5.00 (y)
N/cm3 WAIr/C3 JOULE/cm3 G(MeV/g1s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.40145-13 1.8477875+04 1.8965E-01 2.3204E+01 6.2714E-10 2.8569E-05

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.25003+03 6.0812Z-08 1.74555-04
Production of H * 0. appm/y.
Production of He * 0. *ppm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E401 6.5184E-10 2.8872E-05

Step , 7

Elapsed Time , 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g8s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00265-09 1.8477875+04 1.5172E+03 2.2509E+03 6.0836E-08 1.7485E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(t4eV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01 6.7098E-10 2.9106E-05

Step * 8
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Elapsed Time s 7.07 (y)
N/cm3 HATr/cM3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E.04 1.5172E.03 2.2516E+03 6.0855E-08 1.7508E-04

Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 7.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01 6.8586E-10 2.9287E-05

Step : 9

Elapsed Time i 8.07 (y)

N/cm3 VATT/cm3 JOULE/cm3 G(KeV/g1s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25221+03 6.0869E-08 1.7526E-04

Production of H . 0. appm/y-
Production of He . 0. appm/y.

Elapsed Time t 8.99 (y)
N/cm3 WATT/cm3 JOUILE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.41292+22 4.4263E-13 1.847787E+04 1.9149E-01 2.58051+01 6.9742E-10 2.9428E-05

Step * 10

Elapsed Time ; 9.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gIs) Bq/cm3 Ci/cm3 ILI/cm3
otals. 4.41292+22 1.0026E-09 1.847787E+04 1.5172E.03 2.2526E+03 6.0881E-08 1.7540E-04

Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time i 9.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gvs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41298+22 4.4295E-13 1.847787E+04 1.9172E-01 2.61381+01 7.0643E-10 2.9538E-05

Step s 11

Elapsed Time . 10.06 (y)
N/cm3 HATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41292+22 1.00261-09 1.8477871+04 1.5172E+03 2.2529E+03 6.0889E-08 1.7550E-04
Production of H s 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time * 10.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3
otals, 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01 7.1344E-10 2.9623E-05

Step . 12

Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03 6.0896E-08 1.7559E-04
Production of H . 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 IATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41292+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01 7.18911-10 2.9690E-OS

Step * 13

Elapsed Time . 12.06 (y)
N/cm3 KVTr/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41292+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2534E+03 6.09021-08 1.7S65E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time t 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.6757E+01 7.2318E-10 2.9742E-05

Step s 14

Elapsed Time * 13.06 (y)
N/cm3 ATr/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E104 1.5172E+03 2.2535E+03 6.0906E-08 1.7570E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time s 13.99 (y)

N/cm3 WATr/cm3 7OULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.68811+01 7.26511-10 2.9783E-05

Step * 15

Elapsed Time i 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.2536E+03 6.0909E-08 1.7574E-04
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Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 14.99 (y)
N/cm3 WATT/cm3 JOULE/cw3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-05

Step , 16

Elapsed Time , 1S.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2537E+03 6.0912E-08 1.7578E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 1S.99 (y)
N/cm3 WATT/cw3 JOULE/cw3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.7054E+01 7.3118E-10 2.9839E-05

Step , 17

Elapsed Time 16.06 (y)
N/cm3 WATT/cw3 JOULE/cm3 G(MeV/g-s) Eq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01 7.3280E-10 2.9859E-05

Step , 18

Elapsed Time 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g^s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0915E-08 1.7582E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gps) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41298+22 4.4390E-13 1.847787E+04 1.9243E-01 2.7161E+01 7.3408E-10 2.9874E-05

Step * 19

Elapsed Time I 18.06 Iy)
N/cm3 WATT/cm3 JOULE/cw3 G(MeV/g^s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 18.99 (y)
N/cm3 WATT/cm3 JOULE/cw3 G(NeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3

otals- 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01 7.3510E-10 2.9887E-05

Step * 20

Elapsed Time * 19.09 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cw3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0031E-09 1.8477875+04 1.5179E+03 2.2757s+03 6.1506L-08 1.89965-04
Production of. H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time I 19.98 (y)
N/cm3 WATT/cw3 JOULE/cm3 O(MeV/g*u) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.9353E-01 3.2642E+01 8.8220E-10 3.3364E-05

Step i 21

Elapsed Time 2 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/9-g) iq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0029E-09 1.8477878+04 1.5176E+03 2.27078+03 6.1371E-08 1.8661E-04
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.8162E-13 1.8477871+04 1.9386E-01 3.2083E+01 8.6712E-10 3.27365-05

Step . 22

Elapsed Time * 21.05 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/Cm3

otals, 4.4129E+22 1.0026E-09 1.8477875+04 1.5171E+03 2.2555E+03 6.0960E-08 1.7656E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time - 21.98 (y)
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NIcm3 WATT/cm3 JOULE/cm3
otals. 4.4129E+22 4.4663E-13 1.847787E+04

Step . 23

Elapsed Time * 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 22.98 (yj
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3808E-13 1.8477873+04

Step s 24

Elapsed Time , 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0021E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 23.98 (y)
N/cm3 1ATT/cm3 JOULE/cm3

otals. 4.41293+22 4.0177E-13 1.847787E+04

.Step . 25

Elapsed Time . 24.00 (y)
N/cm3 WATT/cm3 JlOULE/cm3

otals. 4.4129E+22 1.00163-09 1.8477873+04
Production of A . 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/C.3 JOULE/cm3

otalss 4.4129E+22 3.62593-13 1.847787E+04

Step . 26

Elapsed Time 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.41293+22 1.0026E-09 1.847787E+04
Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.3023E-13 1.847787E+04

Step, 27

Elapsed Time * 26.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04
Production of H . 0. appmly.
Production of He 0. appm/y.

Elapsed Time . 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.4830E-13 1.847787E+04

Step, 28

Elapsed Time * 27.11 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00343-09 1.047787E+04
Production of H . 0. appm/y.
Production of He s 0. appmly.

Elapsed Time i 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 5.3858E-13 1.8477873+04

G(MeV/g-s) Bq/cm3
1.9343E-01 2.8697E+01

Ci/cm3 ALI/cm3
7.7558E-10 3.0429E-05

G(MeV/g s)
1.51703+03

G(MeV/gVs)
1.9308E-01

G(MeV/g-s)
1. 51643+03

G (MeV/g-s)
1.9205E-01

GlMeV/g s)
1.5157E+03

G(MeV/g-a)
1.9057E-01

G(MeV/g-s)
1.5172E+03

G(MeV/g*s)
1.9111E-01

G(MeV/g s)
1.5173E+03

G (MeV/g* 8)
1.9161E-01

GCMeV/g.s)
1.5184E+03

G(MeV/9gs)
1.9377E-01

Bq/cm3
2.2520E+03

Sq/cm3
2.7548E+01

Bq/cm3
2.2335E+03

Bq/cm3
2.3284E+01

Bq/cm3
2.2114E+03

Bq/cm3
1.8182E+01

Bq/cm3
2. 2479E+03

Bq/cm3
2.4364E+01

Bq/cm3
2.2551E+03

Bq/cm3
2.6475E+01

Bq/cm3
2.29213+03

Bq/cm3
3.6582E+01

Ci/cm3
6.0865E-08

Ci/cm3
7.4455E-10

Ci/cm3
6.0365E-08

Ci/cm3
6.2930E-10

Ci/cm3
5.97683-08

Ci/cm3
4.9141E-10

Ci/cm3
6.0754E-08

Ci/cm3
6.5850E-10

Ci/cm3
6.0948E-08

Ci/cm3
7.1553E-10

Ci/cm3
6.1949E-08

Ci/cm3
9.8870E-10

ALI/cm3
1.7418E-04

ALI/cm3
2.9770E-05

ALI/cm3
1.62473-04

ALI/cm3
2.715E-05

ALI/cm3
1.4859E-04

ALI/c.3
2.4185E-05

ALI/cm3
1.7210E-04

ALI/cm3
2.8538E-05

ALI/cm3
1.7705E-04

ALI/cm3
2.9836E-05

ALI/cm3
2.0103E-04

ALI/cm3
3.6193E-05

Step . 29

Elapsed Time * 28.08 Cy)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.0031E-09 1.847787E+04
Production of H , 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 5.0758E-13 1.8477873+04

G (MeV/g-s )
1.5178E+03

G(teV/g*s)
1.9439E-01

Bq/cm3
2.2810E+03

Bq/cm3
3.4894E+01

Ci/cm3
6.1650E-08

Ci/cm3
9.4308E-10

ALI/cm3
1.9353E-04

ALI/cma3
3.4535E-OS Gw
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Step . 30

Elapsed Time * 29.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0035E-09 1.847787E+04 1.5184E+03 2.3015E+03 6.2204E-08 2.0636E-04
Production of E a 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 S.575E-13 1.647787E+04 1.9604E-01 4.1174E+01 1.1128E-09 3.8300E-05

Step a 31

Elapsed Time a 30.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5172E+03 2.2691E+03 6.1327E-08 1.8495E-04
Production of H a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time , 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/-s*) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 4.75S4E-13 1.847787E+04 1.9536E-01 3.356SE+01 9.0717E-10 3.2944E-05

Step a 32
A.TRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time

Nuclide N/cm3

Na 23 1.0907E+19
Na 24 4.3305E+05
Ha 24ml 1.2240E-01
Al 27 1.1068E+22
Al 28 3.6660E+05
Si 28 1.4414E+ll

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 8.2047E+06
S 36 1.8713E+17

Ar 37 5.1476E+07r39 1.2658E+21
K 40 1.5880E+17
I 41 9.1347E+19
K 42 1.3033E+07

Ca 40 2.7445E+22
Ca 41 6.2444E+ll
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 7.4364E+08
Ca 46 1.1324E+18
Ca 47 2.4832E+05
Ca 48 5.2941E+19
Ca 49 2.2915E+04
Sc 45 1.2591E+16
Sc 47 1.6490E+05
Sc 49 1.5031E+05
Ti 46 2.5495E+17
Ti 47 2.2992+.17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V SO 2.2221E+14
V 51 8.8661E+16
V 52 9.2658E+01

Cr 50 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.7761E+04
Fe 54 1.4290E+20
Fe 55 2.6256E+09
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 1.8017E+07

AJBRP Reactor

Nuclide N/cm3

31.03 (y) Cooling Time 0.

WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

4.16913-12

3.2548E-13

9.1443E-10

5.8849E-15

5.0589E-15

2.9639E-13

5.5665E-11

6.9991E-17

4.5360E-13

9.8819E-14

1.9634E-11

1.7171E-14
3.9817E-12

3.2444E-07 9.7660E+00 5.5646E+00 1.5040E-10 2.3883E-06

9.48633-15 8.3994E-01 4.1997E+00 1.1351E-10 7.5534E-13

1.7739E-07 1.4337E+03 -1.8898E+03 5.10763-08 9.2638E-06

6.4183E-08 0.0000E+00 7.5229E-01 2.0332E-11 5.7868E-07

2.2091E-08 1.6227E-03 1.1788E+01 3.1859E-10 9.9058E-07

1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05

3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-05

3.2813E-04 2.47743-05 1.33193-01 3.5998E-12 3.8607E-08

9.1989E-06 0.0000E+00 3.6669E+01 9.9105E-10 2.7780E-05

5.5893B-08 1.9811E-01 4.39033-01 1.1866E-11 7.0245E-07

1.4818E-08 4.0919E+01 3.0362E+01 8.2060E-10 3.9482E-06

7.1604E-09 1.8262E-02 3.9542E-01 1.0687E-11 2.1374E-07

1.9711E-08 1.2920E-02 3.0362E+01 8.2060E-10 2.4887E-06

T/2

1.498E+01 (h)
2.020E-02 (C)

2.241E+00 (m)

8.750E+01 (d)

3.503E+01 (d)

1. 280E+03 (My)

1.237E+01 (h)

1.030E+05 (y)

1.627E+02 (d)

4.538E+00 (d)

8.719E+00 (m)

3.3463+00 (d)
5.719E+01 (m)

Ha 24
Na 24ml

Al 28

S 35

Ar 37

I 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16

1.1506E-13 3.72983-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09

2.3479E-12 3.1448E-08 4.2015E+00 5.8057E+00 1.5691E-10 1.45143-06

1.9899E-14 2.47773-06 1.4985E-02 2.1086E+01 5.6989E-10 6.9591E-06

6.8022E-13 3.77273-06 1.6439E+00 3.24853+00 8.7797E-11 5.8426E-06

WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

1.489E+11(My) V 50

3.745E+00 (m) V 52

2.579E+00 (h) Mn 56

2.735E+00 (y) Fe 55

4.450E+01 (d) Fe S9

Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15
Ni 58 2.95373+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16

6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml
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Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+1S
Zn 70 2.7273E+14
Ga 69 6.1006E+1S
Ga 71 4.0485E+1S
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1795E-11 1.2903E-06 1.097E+00 (d) As 76
Br 79 1.79533+15
Br 80 4.37633+02 3.6862Z-14 5.61603-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.74643+1S
Rb 85 2.15072+16
Rb 87 8.29343+1S 4.79423-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.69373-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+1S
Zr 92 9.8444E+1S
Zr 94 9.9764E+1S
Zr 96 1.6072E+15
Nb 93 4.5695E+1S
Sb121 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Ba132 2.10202+14
Bal34 5.0301E+1S
Bal3S 1.37192+16
Ba136 1.6345E+16
Bal37 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-15 2.8684E-09 1.059E+OS(My) Sm147
Sm148 2.1159E+14 2.12133-22 6.7327E+01 0.0000E+00 6.66673-10 1.80183-20 2.8011E-14 6.971E+09(My) SDm48
Sm149 2.60163+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.72193-20 1.1161E-13 2.000E+09(My) Sm149
Sm150 1.38933+14
Dm152 5.0338Z+14
Sm153 4.0432E+05 8.8476E-14 2.1459E-08 4.3949E-02 1.6670E+00 4.50543-11 1.2348E-06 1.946E+00 (d) Dm153
Sm1S4 4.2827E+14

W180 9.23653+ll
W182 2.0397E+14
S183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g+s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

It186 2.1883E+14
Fb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb2O8 2.5051E+15

U234 6.5388E+10 4.54883E-1 5.08848-02 3.60733-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.00223-16 6.41543+00 1.90763-05 2.6715E-04 7.2202E-1S 1.2311E-08 7.037E+02(My) U235
U238 1.18033+15 3.97063-15 8.07693+02 3.0961E-06 5.80213-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
U239 7.48263+02 2.7227E-14 5.53183-11 8.0822E-03 3.68293-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0774E+05 2.6170B-14 7.68133-09 2.8458E-02 3.6707E-01 9.9209E-12 2.9366E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals. 4.4129E+22 1.00263-09 1.847787E+04 1.5175E+03 2.25063+03 6.08273-08 1.70013-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 31.03 (y) Cooling Time 0.

COMPOSITION a

ELEMENT ATOMES/cm3

3 4.92267E+08
Ee 1.82977E+10
Na 1.09073E+19
Mg 4.23904E+08
Al 1.10676E+22
Si 1.59053E+ll

P 4.58143E+05
S 9.35628E+20

Cl 3.68846E+09
Ar 5.01982E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17 w
Fe 2.44268E+21
Co 1.44063E+16
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Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.12580E+07
As 1.13335E+16
Se 6.31987E+07
Br 3.54167E+15
Kr 2.862361+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4. 56952E+15
Mo 1.25579E+06
In 3.12104E-07
Sn 2.81288E+05
Sb 1.16227E+15
Te 1. 69683E107

I 5.62030E-03
Xe 3.33611E+06
Cs 6.06948E+05
Ba 2.08115E+17
La 2.73020E+06
Ce 1.39f029E-01
Pr 4.47367E-02
Nd 4.17212E+04
Pm 6.27646E+04
Sm 1.88252E+15
Eu 1.27590E+08
Gd 9.70857E+05
Lu. 0.OOOOOE+00
Ef 1.43165E-02
Ta 1.97619E+04

1 7.69706E+14
Re 2.04101E+06
Hg 1.66071E-01
T1 5.79138E-01
Pb 4.78079E+15
Bi 1.73744E+03
Th 7.24035E-03

U 1.18888E+1S
Np 1.07741E+05
Pu 2.79619E+07

Production of H 0. appm/y.

Production of Be 0. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range MeV/cm3*a Photons/cm3*s

1 ( 10 -, 100 IeV) 1.1643Z-01 2.1169E+00

2 ( 0.1 -. 0.2 MeV) 1.4299E-01 9.2252E-01

3 ( 0.2 -> 0.4 MeV) 2.58581-01 8.6194E-01

4 ( 0.4 -a 0.6 MeV) 2.2046E+00 4.4093E+00

S ( 0.6 -> 0.8 MeV) 5.7806E-02 8.2580E-02

6 ( 0.8 - 1.0 MeV) 5.04421E+00 5.6045E+00

7 ( 1.0 -. 1.22 MeV) 2.16441+00 1.9499E+00

8 (1.22 ->1.44 MeV) 1.0597E+01 7.9680a+00

9 (1.44 ->1.66 MeV) 5.8869E+01 3.7980E+01

10 (1.66 -, 2.0 MeV) 3.3645E+03 1.8385Z+03

11 ( 2.0 -> 2.5 HeV) 2.3621Z+00 1.0498E+00

12 C 2.5 -> 3.0 MeV) 1.5626E+01 5.6823E+00

13 ( 3.0 -a 4.0 MeV) 8.6292E+01 2.4655E+01

14 ( 4.0 -a 5.0 MeV) *.9586E+00 1.9908E+00

15 C 5.0 -a 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)

SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498B-11 1.9908Z+00 2.4655E+01 5.68221+00

1.0498E+00 1.8385E+03 4.59481+01 1.9499B+00 5.6045E+00 8.2580E-02

4.4093E+00 4.3097E-01 4.3097E-01 9.2252Z-01 1.05851+00 1.0585B+00

AJBR? Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time , 345.58 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 1.4414E+11

6 32 8.89031+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17
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K 39 1.2658E+21
K 40 1.58801E17 2.96391-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-OS K 40
K 41 9.1347E+19

Ca 40 2.74451+22
Ca 41 6.2443E+11 6.9991E-17 3.28131-04 2.47741-OS 1.3319E-01 3.59981-12 3.8606E-08 Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E.20
Ca 45 1.7059E+08 1.0406E-13 2.11021-06 O.OOOOE+00 8.41193+00 2.27353-10 6.3727E-06 Ca 45
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
7i 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti SO 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.88241+01 1.51761-11 3.2771E-11 8.85711-22 1.6064E-16 V SO
V 51 8.8661E+16

Cr SO 3.19211+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 2.0658E+09 1.56561-14 1.9495E-06 1.1790E-02 1.6590B+01 4.4839E-10 5.4754E-06 Fe 55
Fe 56 2.24123+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJ9RF Reactor

Nuclide N/cm3 WATf/cm3 JOULE/cm3 G(MeV/rs) Sq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.0485E+15
As 75 1.1334E+16
Br 79 1.7953E+15
Br 81 1.7464E+1S
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.04693+02 0.00001+00 3.7977E-03 1.02641-13 5.69373-09 Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072.+15
Nb 93 4.5695E+1S
Sb121 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Ba132 2.1020E+14
Ba134 5.0301E+15
Ba135 1.3719E+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sml44 5.7981E+13
Sml47 2.82193+14 2.1518E-17 1.03773+02 O.OOOOE+00 5.8515E-05 1.5815E-15 2.8684E-09 Sul47
Sml48 2.11591+14 2.1213E-22 6.7327E+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.80111-14 Sm148
Sml49 2.6016E+14 8.4219E-22 7.6688E+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 Sml49
SmlSO 1.38931+14
S2ju52 5.03381+14
SmlS4 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
F183 1.1014E+14
W184 2.3584E+14
F186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb287 1.0566E+15
Pb208 2.5051E+1S

W234 6.5388E+10 4.5488E-1S 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 U234
U235 8.5599E+f2 2.0022E-16 6.41541+00 1.9076E-05 2.6715E-04 7.22023-15 1.2311E-08 U235
U238 1.18033+1S 3.97063-1S 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 U238

345.6 (d) 4.2497E-13 1.847787E+04 1.9413E-01 2.7876E+01 7.5341E-10 2.9375E-05
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AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time 345.58 (d)

Energy distribution of decay gamma-rays

Group E_range MeV/cm3-s Photons/cm3*s

1 C 10 -> 100 EeV) 2.7735E-02 5.0427E-01

2 C 0.1 -s 0.2 MeV) 3.7397E-OS 2.4127E-04

3 ( 0.2 -s 0.4 MeV) 3.7000E-06 1.2333E-05

4 ( 0.4 - 0.6 MeV) 2.78686E-S S.5737E-OS

5 C 0.6 -> 0.8 HeV) 3.4103E-09 4.8719E-09

6 C 0.8 -> 1.0 MeV) 1.9953E-09 2.2170E-09

7 ( 1.0 ->1.22 MeV) 1.9023E-09 1.7138E-09

8 (1.22 -,1.44 MeV) 1.6284E-09 1.2243E-09

9 (1.44 -,1.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -> 2.0 MeV) 1.6532E-09 9.0340E-10

11 C 2.0 -> 2.5 MeV) 1.9975E-09 8.8778E-10

12 C 2.5 -> 3.0 MeV) 1.5319E-09 5.5704E-10

13 C 3.0 -> 4.0 MeV) 1.7824E-09 5.0926E-10

14 C 4.0 -> 5.0 MeV) 8.6382E-10 1.9196E-10

15 C 5.0 -> 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)

SCALi-ORNL 18-Group gamma Library from 10 MeV to 10 6eV

0.OOoOE.00 0.00006+00 9.14986-11 1.9196E-10 5.09266-10 5.57046-10

8.8778E-10 9.0340E-10 2.74806-01 1.7138E-09 2.21706-09 4.87196-09

5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 2.5214E-01 2.5214E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 345.58 (d)

COMPOSITION

ELEMENT ATOMES/cm3

H 4.92267E+08
He 1.82977E+10
Na 1.09073E+19
Mg 4.24337E+08
Al 1.10676E+22
Si 1.S9053E+11

P 3.67041E+01
S 9.35628E+20

Cl 3.74755E+09
Ar 4.49521E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.12700E+07
As 1.13335E+16
Se 6.33091E+07
Br 3.54167E+15
Kr 2.86455E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.S6952.+15
Mo 1.26763E+06
In 0.00000E+00
Sn 2.82524E+05
Sb 1.16227E+15
Te 1.71277E+07

I 5.72567E-03
Xe 3.40001E+06
Cs 6.16385E+05
Ba 2.08115E+17
La 2.73046E+06
Ce 1.39786E-01
Pr 4.474386-02
Nd 4.40702S+04
Pm 6.36453E+04
Sm 1.88252E+15
Eu 1.27980S+08
Gd 1.01174E+06
Lu 0.00000E+00
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Hf 1.43165E-02
Ta 2.02083E+04

W 7.69706E+14
Re 2.05180E+06
Hg 1.64897E-01
Tl 5.80876E-01
Pb 4.78079E+5lS
8i 1.73783E+03
Th 1.01673E-02

U 1.18888E+15
Np 7.18991E-40
Pu 2.80696E+07

Totals: 4.41291E+22

AJBRF Reactor
AJERP at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g Bs
zero 3.794E-04 9.577E+02 2.;

345.6 (d) 4.853E-08 1.186E+01 2.'

A.3RF Reactor
A73RF at the Omaha Veterans Affairs Hospital

For a volume of l.OOO,+O(ccm3) of N8S Concrete Sl

Time Becquerel Sv/h IlI
zero 2.251E+03 3.794E-04 1.7002-04

345.6 (d) 2.788E+01 4.853E-08 2.938E-05

A3BRF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

Time Bq/Kg KW/Kg Ci/Kg
zero 9.577E+05 4.267E-10 2.588E-0S

345.6 (d) 1.186E+04 1.808E-13 3.206E-07

AJ3RF Reactor
AJERF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g
zero 9.577E+02 3.794E-04 4.267E-10

345.6 (d) 1.186E+01 4.853E-08 1.808E-13

i
AJ8RF Soil (Side) Flux

I/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/an3
251E*03 6.083E-02 1.700E-04 1.003E-09 1.8477871+04
788E+01 7.534E-04 2.938E-OS 4.250E-13 1.847787E+04

AJ8RF Soil (Side) Flux

Watt
1.003E-09
4.250E-13

AJ3RF Soil (Side) Flux

MeV/g5s
1. 518E+03
1.941E-01

AJERP Soil (Side) Flux

Cl Index
2.768E+03
4.282E-01

Step 1 Activation of
Cold Pause of

Step 2, Activation of
Cold Pause of

Step 3 . Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 s Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.

9 2
592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92S92E+07 (s), i.e.

2.276821+06(s), i.e.
2.92592B+07Cs), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92S92E+07(s), i.e.

2.2
7

682E+06(s), i.e.
2.92592E+07(Cs) i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06{s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 Cy)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y))
14.99 (y)

Intervals . 2

Intervals . 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals . 2

Intervals . 2
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Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 . Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 Activation of
Cold Pause of

Step 30 * Activation of
Cold Pause of

Step 31 * Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 Activation of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

3.310208+06(s), i.e.
2.822581+07(s), i.e.

2.82600E+06(s), i.e.
2.871009+07(a), i.e.

2.14200E+06(s), i.e.
2.939403+07(s), i.e.

2.12400B.06(s), i.e.
2.941201+07(s), i.e.

1.38060E+06(s), i.e.
3.015541+07(s), i.e.

6.89330E+05(s), i.e.
3.084679+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07(s), i.e.

2.45055E+06(C), i.e.
2.90854E+07(s), i.e.

4,18396E+06(s), i.e.
2.73520E+07(s), i.e.

3.16070E+06((s), i.e.
2.83753E+07(s), i.e.

4.29096E+06(s), i.e.
2.724503+07(s), i.e.

2.37474E+06(s). i.e.
2.91613E+07(s), i.e.

1.678271+06(s), i.e.
2.985773+07(s), i.e.

1.58702E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 Cd)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 Cd)

19.42 (d)
345.58 (d)

18.37 (d)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 Cy)
18.99 'y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 Cy)
21.98 Cy)

22.05 Cy)
22 .98 (y)

23 .03 (y)
23.98 Cy)

24.00 Cy)
24.98 Cy)

25.06 (y)
25.98 (y)

26.06 Cy)
26.98 (y)

27.11 (y)
27.98 (y)

28 .08 Cy)
28 .98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 Cy)

31.03 (y)
31.98 (y)

32.03 (y)

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals, 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals, 2

Intervals i 2

Intervals 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Cooling Times (s)

2 . 9949E+07

346.6 (d)

AJBRF Reactor

Step . 1

Elapsed Time 26.35 (d)
N/cm3 1ATT/cm3 JOULIE/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 365.00 Cd)
Y/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.0702E-13 1.8477873+04

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 WATT/cm3 JOUIE/cm3

otals, 4.4129E+22 1.00262-09 1.847787E+04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 0JULE/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04

Step * 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04

G(MeV/g-s) Bq/cm3
1.51711+03 2.2307E+03

G(MeV/g-s) Bq/cm3
1.8460E-01 1.3944E+01

G(MeV/g9s) Bq/cm3
1.5171N+03 2.2411E+03

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.46011-05

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04

G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3
1.5171E+03 2.2451E+03 6.0678E-08 1.7275E-04
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Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 GC(Mev/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.364SE-13 1.B47787E+04 1.877SE-01 2.0433E+01 5.5225E-l0 2.7616E-05

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3884E-13 1.847787E+04 1.88822-01 2.2017E+01 5.9504E-10 2.8170E-05

Step * 5

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WAST/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22. 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01 6.2714E-10 2.8569E-05

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41292+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03 6.0812E-08 1.7455E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 6.00 Cy)
N/cms3 WATr/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.4118E+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E.04 1.5172E+03 2.2509E+03 6.0836E-08 1.7485E-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 6.99 (y)
*N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.41712-13 1.847787E+04 1.9080E-01 2.4826E+01 6.7098E-10 2.9106E-05

Step . 8

Elapsed Time * 7.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03 6.0855E-08 1.7508E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4223E-13 1.8477872+04 1.9118E-01 2.53772+01 6.8586E-10 2.9287E-05

Step. 9

Elapsed Time * 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41292+22 1.00262-09 1.8477872+04 1.5172E+03 2.2522E+03 6.0869E-08 1.7526E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JO7ULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01 6.9742E-10 2.9428E-05

Step . 10

Elapsed Time . 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2526E+03 6.0881E-08 1.75402-04
Production of H . 0. appm/y.
Production of He s 0. appm/y. i

Elapsed Time * 9.99 (y)
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N/cm3 NATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3
otale. 4.4129E.22 4.4295E-13 1.847787E.04 1.9172E-01 2.6138E+01

Step , 11

Ci/cm3 ALI/cm3
7.0643E-10 2.9538E-05

Elapsed Time , 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gls)

otals. 4.4129E.22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.919OE-01

Step * 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/ce3 G(NeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01

Step * 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01

Step * 14

Elapsed Time 13.06 (y)
./cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOOLE/cm3 G(MeV/g s)

otals. 4.4129E+22 4.4364E-13 1.8477871+04 1.9224E-01

Step * 15

Elapsed Time * 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals* 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H. 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WAST/cm3 JOULE/cm3 G(MeV/g*8)

otals, 4.41291+22 4.4373E-13 1.8477871+04 1.92311-01

Step . 16

Elapsed Time i 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otalas 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H & 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time 1 1S.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.41291+22 4.438O1-13 1.8477871+04 1.92362-01

Step , 17

Elapsed Time t 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*m)

otal.: 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H i 0. appm/y.
Production of He s 0. appm/y.

Bq/cm3
2.2529E+03

Bq/cm3
2.6397E+01

Bq/cm3
2.2532E+03

Bq/cm3
2. 66 00E+ 01

Bq/cm3
2.2534E+03

Bq/cm3
2.6757E+01

Bq/cm3
2.2535E+03

8q/cm3
2.6881E+01

Bq/cm3
2.2536E+03

Bq/cm3
2.6978E+01

Bq/cm3
2.2537E+03

Bq/cm3
2.7054E+01

Ci/cm3
6.0889E-08

Ci/cm3
7.1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7.1891E-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

Ci/cm3
6.0906E-08

Ci/cm3
7.2651E-10

Ci/cm3
6.0909E-08

Ci/Cm3
7.2913E-10

Ci/cm3
6.0912E-08

Ci/cm3
7.3118E-10

ALI/cm3
1.7550E-04

ALI/cm3
2.9623E-05

ALI/cm3
1.7559E-04

ALI/cm3
2.9690E-05

ALI/cm3
1.7565E-04

ALI/Cm3
2.9742E-05

ALI/cW3
1.7570E-04

ALI/cm3
2.9783E-05

ALI/cm3
1.7574E-04

ALI/cm3
2.9814E-05

ALI/cm3
1.7578Z-04

ALI/cm3
2.9839E-05

Bq/cm3 Ci/Cm3 ALI/cm3
2.2538E+03 6.0914E-08 1.7580E-04

Elapsed Time * 16.99 (y)
H/cm3 WATT/cm3 JOULE/cmt3 G(MeV/g-s) Eq/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01
Ci/cm3 ALI/cm3

7.3280E-10 2.9859E-05
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Step 18

Elapsed Time . 17.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03
Production of H 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129B+2i 4.4390E-13 1.847787E+04 1.9243E-01 2.7161E+01

Step * 19

Elapsed Time * 18.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 GOXeV/gqs) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 18.99 ty)
NIcm3 WATT/cm3 JOULE/c=3 GCMeV/gqs) Bq/cm3

otals* 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01

Step * 20

Elapsed Time . 19.09 (y)
N/cm3 WATT/cm3 JOULE/c3 G(Mev/g-s) Bq/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03 2.2757E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Ci/cm3
6.091SE-08

Ci/cm3
7.3408E-10

Ci/cm3
6. 0917E-08

Ci/cm3
7.3510E-10

Elapsed Time * 19.98 (y)
N/cM3 KATr/cm3 JOULE/cm3 G(MeV/g s)

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.9353E-01

Step * 21

Elapsed Time 20.07 (y)
N/cm3 WATT/cm3 .7OULE/cm3 G(MeV/g5s)

otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03
Production of H * 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.41291+22 4.8162E-13 1.847787E+04 1.9386E-01

Step * 22

Elapsed Time * 21.05 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 IATAT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01

Step * 23

Elapsed Time * 22.05 (y)
N/cm3 WATr/cm3 JOUEE/cm3 G(MeV/g*s)

otalst 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.3808E-13 1.847787E+04 1.9308E-01

Bq/cm3
3.2642E+01

Ci/cm3
6.1506E-08

Ci/cm3
8.8220E-10

ALI/cm3
1.7582E-04

ALI/cm3
2.9874E-05

ALI/cm3
1.7583E-04

ALI/cm3
2.9887E-OS

ABI/cm3
1.8996E-04

ALI/cm3
3.3364E-05

ALI/cm3
1.8661E-04

ALI/cm3
3.2736E-05

ALI/cm3
1.7656E-04

ALI/cm3
3.0429E-05

ALI/cm3
1.7418E-04

ALI/cm3
2.9770E-05

Bq/cm3
2.2707E+03

Bq/cm3
3.20831+01

Bq/cm3
2.2555s+03

Bq/cm3
2.8697E+01

Bq/cm3
2.2520E+03

Bq/cm3
2.7548E+01

Ci/cm3
6.1371E-08

Ci/cm3
8.6712E-10

Ci/cm3
6.0960E-08

Ci/cm3
7.7558E-10

Ci/cm3
6.0865E-08

Ci/cm3
7.4455E-10

Step * 24

Elapsed Time 23.03 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.41293+22 1.0021E-09 1.847787E+04 1.5164E+03 2.2335E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 23.98 (y)
N/cm3 AT1/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 4.4129E+22 4.0177E-13 1.8477871+04 1.9205E-01 2.3284E+01

Step 25

Elapsed Time * 24.00 (y)
N/cm3 IEATT/cm3 JOtULE/cm3 G(MeV/g~s) Bq/cm3

Ci/cm3
6.0365E-08

Ci/cm3
6.2930E-10

ALl/cm3

1.6247E-04

ALI/cm3
2.7155E-OS

Ci/cm3 ALI/cm3
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otals, 4.4129E.22 1.0016E-09 1.847787E.04 1.5157E.03 2.2114E.03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 3.6259E-13 1.847787E+04 1.9057E-01 1.81823+01

Step * 26

Elapsed Time 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g8a) Sq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2479E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Sq/cm3

otals, 4.4129E+22 4.30233-13 1.847787E+04 1.9111E-01 2.4364E+01

Step * 27

Elapsed Time 26.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gls) Bq/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5173E+03 2.2551E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E322 4.48303-13 1.847787E.04 1.9161E-01 2.6475E+01

Step * 28

Elapsed Time I 27.11 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0034E-09 1.847787E+04 1.5184E+03 2.2921E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E322 5.3858E-13 1.847787E+04 1.9377E-01 3.6582E+01

Step . 29

Elapsed Time 28.08 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.00313-09 1.847787E+04 1.5178E+03 2.2810E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-o) Bq/cm3

otals, 4.4129E+22 5.0758E-13 1.847787E+04 1.9439E-01 3.48943+01

Step . 30

Elapsed Time . 29.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otalp. 4.41298+22 1.0035E-09 1.8477873+04 1.5184E+03 2.3015E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 29.98 ly)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 5.5875E-13 1.847787E+04 1.9604E-01 4.1174E+01

Step s 31

Elapsed Time * 30.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-x) Bq/cm3

otals, 4.41293,22 1.0027E-09 1.8477873+04 1.5172E+03 2.26913+03
Production of H . 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time . 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.7554E-13 1.847787E+04 1.9536E-01 3.3565E+01

Step . 32

Elapsed Time * 31.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalss 4.4129E+22 1.00233-09 1.8477873+04 1.5167E+03 2.2464E+03
Production of H 0. appm/y-
Production of He * 0. appm/y.

5.9768E-08 1.4859E-04

Ci/cm3
4.9141E-10

Ci/cm3
6.0754E-08

Ci/cm3
6.5850E-10

Ci/cm3
6.0948E-08

Ci/cm3
7.1553E-10

Ci/cm3
6.1949E-08

Ci/cm3
9.88703-10

Ci/cm3
6.16SO5-08

Ci/cm3
9.43083-10

Ci/am3
6.22043-08

Ci/cm3
1.11283-09

Ci/cm3
6.1327E-08

Ci/cm3
9.0717E-10

ALI/cm3
2.4185E-05

ALI/cm3
1.7210E-04

ALI/cm3
2.8538E-OS

ALI/cm3
1.7705E-04

ALI/cm3
2.9836E-05

ALI/cm3
2.0103E-04

ALI/cm3
3.6193E-05

ALI/cm3
1.9353E-04

ALI/cm3
3.45353-05

ALI/cm3
2.06363-04

ALI/cm3
3.8300E-OS

ALI/cm3
1. 84953-04

ALS/cm3
3.29443-05

Ci/cm3 ALI/cm3
6.0714E-08 1.7001E-04
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Elapsed Time 31.98 *(y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.2497E-13 1.847787E+04 1.9413E-01 2.7876E+01 7.5341E-10 2.9375E-05

Step . 33
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 32.03 (y) Cooling Time 0.

Nuclide N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.09078+19
Na 24 4.3305E+05 4.1691E-12 3.2444E-07 9.7660E+00 5.5646E+00 1.5040E-10 2.3883E-06 1.498E+01 (h) Na 24

Na 24ml 1.22401-01 3.25481-13 9.48631-15 8.3994E-01 4.19971+00 1.1351E-10 7.5534E-13 2.020E-02 (s) Na 24ml
Al 27 1.1068E+22
Al 28 3.66601+05 9.1443E-10 1.7739E-07 1.4337E+03 1.8898E+03 5.10768-08 9.2638E-06 2.241E+00 (m) Al 28

Si 28 1.4713E+ll
S 32 8.8903E+20

S 33 7.0172E+18
S 34 3.9390E+19
S 35 7.6033E+06 5.4536E-15 5.9478E-08 O.0OOOE+00 6.9714E-01 1.8842E-11 5.3626E-07 8.750E+01 (d) S 35

S 36 1.8713E+17
Ar 37 4.9139E+07 4.82938-ls 2.1089E-08 1.54911-03 1.1253E+01 3.0413E-10 9.4562E-07 3.503E+01 (d) Ar 37

X 39 1.2658E.21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.72501+00 7.3649E-11 1.6926E-05 1.280E+03(My) K 40

X 41 9.13478+19
K 42 1.3033E+07 5.5665E-11 3.5775E-06 2.55761+01 2.0279E+02 5.4807E-09 8.70331-05 1.237E+01 (h) K 42

Ca 40 2.7445E+22
Ca 41 6.3743E+11 7.1447E-17 3.3496E-04 2.52898-05 1.35968-01 3.67471-12 3.9410E-08 1.030E+05 (y) Ca 41

Ca 42 1.8317E+20

Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 6.4369E+08 3.92638-13 7.9624E-06 0.00008+00 3.17408+01 8.5784E-10 2.4046E-05 1.627E+02 (d) Ca 45

Ca 46 1.13248+18
Ca 47 2.4596E+05 9.7881E-14 5.5362E-08 1.96238-01 4.3486E-01 1.1753E-11 6.9578E-07 4.538E+00 (d) Ca 47

Ca 48 5.2941E+19
Ca 49 2.29158+04 1.9634E-11 1.4818E-08 4.Q9198+01 3.03628+01 8.20601-10 3.9482E-06 8.719E+00 (m) Ca 49
SC 45 1.2s91E+16
Sc 47 1.60651.05 1.6728E-14 6.97591-09 1.7792E-02 3.8523E-01 1.0412E-11 2.0823E-07 3.346E+00 (d) Sc 47

Sc 49 1.5031E+05 3.9817E-12 1.97118-08 1.29201-02 3.0362E+01 8.20608-10 2.4887E-06 5.719E+01 (m) Sc 49

Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18

Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.22218+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.85718-22 1.6064E-16 1.489E+11(My) V 50

V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.85858-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

Cr 50 3.1921E+15
Cr 52 6.15581+16
Cr 53 6.9793E+15

Cr 54 1.7375E+1S

Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.34798-12 3.1448E-08 4.2015E+00 5.80578+00 1.56918-10 1.4514E-06 2.5791+00 (h) Mn 56

Fe 54 1.42908+20
Fe 55 2.3937E+09 1.8141E-14 2.2589E-06 1.36622-02 1.9223E+01 5.1955E-10 6.3444E-06 2.735E+00 (y) Fe 55

Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 1.71452+07 6.47301-13 3.5901E-06 1.56431+00 3.0913E+00 8.35471-11 5.5598E-06 4.450E+01 (d) Fe 59

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/9*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.2401.E+02 7.0265E-15 6.37041-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml

Ni 58 2.9537E+16
Ni 60 1.13788+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16

Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15

Zn 68 8.5456E+15
Zn 70 2.72732+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
AS 76 1.10241+05 1.9296E-13 2.63791-08 1.48698-01 8.0643E-01 2.1795E-11 1.2903E-06 1.097E+00 (d) As 76

Br 79 1.79538+15
Br 80 4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80

Br 81 1.7464E+15
Rb 85 2.1507E+16

Rh 87 8.2934E+15 4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(14y) Rb 87

Sr 84 1.36561+15

Sr 86 2.4044E+16

Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
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Zr 91 6.4405E.15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
8a132 2.1020E214
Bal34 5.0301E+15
Ba135 1. 3719E+16
Ba136 1.6345E+16
Ba137 2. 3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515S-05 1.5815E-15 2.8684E-09 l.059E+05tMy) Sm147
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.66672-10 1.8018E-20 2.8011E-14 6.9719+0C(My) Sm148
Sm149 2.6016E+14 8.42192-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000E+09(My) Sm149
Sm1S0 1.3893E+14
Sm152 5.03382+14
Sm153 4.0413E+OS 8.8436E-14 2.1449E-08 4.3929E-02 1.6662E+00 4.5034E-11 1.2343E-06 1.946E+00 (d) Sm153
Sm154 4.2827E+14

W180 9.236.E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) 8q/cm3 Ci/cm3 ALr/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15

U234 6.5388E+10 4.54882-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.4572+05 (y) U234
u235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 7.037E+02(My) u235
U238 1.1803E+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.55602-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 S.S318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.0316E-08 2.347E+01 (m) U239

Np239 1.0761E+05 2.6138E-14 7.67202-09 2.8424E-02 3.6663E-01 9.9089E-12 2.9330E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals, 4.4129E+22 1.0025E-09 1.8477872+04 1.5174E+03 2.2431E+03 6.0623E-08 1.6528E-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 32.03 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 5.02513E+08
Ne 1.86786E+10
Na 1.09073E+19
Mg 4.32734E+08
Al 1.10676E+22
Si 1.62363E+ll

P 4.38970E+05
S 9.35628E+20

Cl 3.76945E+09
Ar 5.08275E+08
K 1.35727E+21

Ca 2.83107E+22
SC 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E2+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.17007E+07
AS 1.13335E+16
Se 6.45164E+07
Br 3.54167E+15
Kr 2.92198E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.28306E+06
In 3.12104E-07
Sn 2.87170E+05
Sb 1.16227E+15
Te 1.73310E+07

I 5.74431E-03
Xe 3.40953E+06
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Cs 6.35837E+05
Ba 2.08115E+17
La 2.78704E+06
Ce 1.41942E-01
Pr 4.56680E-02
Nd 4.41956E+04
Pm 6.367862+04
Sm 1.80252E+15
Eu 1.30251E.08
Gd 1.01386E+06
Lu 0.00000E+00
Ef 1.46145E-.02
Ta 2.02369Es04
W 7.69706E.14

Re 2.08426E+06
By 1.69444E-01
T1 5.7088l12-0
Pb 4.7807 9E1S
Bi 1.77422E.03
Th 1.03237E-02

U 1.18888E+1S
Np 1.07611E+05
Pu 2.85457E+07

Production of H * 0. appm/y.

Production of He . 0. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range NeV/cm3*s Photons/cm3-s
1 ( 10 -> 100 ReV) 1.1318E-01 2.0578+00
2 C 0.1 -s 0.2 MeV) 1.40662-01 9.0750E-01
3 C 0.2 -s 0.4 KeV) 2.5839E-01 8.6130E-01
4 C 0.4 - 0.6 MeV) 2.2045E+00 4.40900E+0
S ( 0.6 -. 0.8 MeV) 5.7799E-02 8.2571E-02
6 1 0.8 -s 1.0 "eV) 5.0438E+00 5.6043E+00
7 ( 1.0 -. 1.22 MeV) 2.0664E+00 1.8616E+00
8 (1.22 -. 1.44 MeV) 1.0506E+01 7.8991E+00
9 (1.44 -. 1.66 MeV) 5.8869E+01 3.7980E+01

10 (1.66 -. 2.0 MeV) 3.3645E+03 1.8385E+03
11 ( 2.0 -, 2.5 MeV) 2.3621E+00 1.0498E+00
12 ( 2.5 -S 3.0 MeV) 1.5626E+01 5.6823E+00
13 C 3.0 -. 4.0 MeV) 8.6292E+01 2.4655E+01
14 ( 4.0 - 5.0 ReV) 8.95868+00 1.9908E+00
15 ( 5.0 -. 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photon8/cm3-s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 IeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.8385E+03 4.58792+01 1.8616E+00 5.60432+00 8.2571E-02
4.4090E+00 4.3065E-01 4.3065E-01 9.0750E-01 1.0289E+00 1.0289E+00

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 346.63 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 1.4714E+11

6 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17
K 39 1.2658E+21
K 40 1.58802+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.69262-05 K 40
X 41 9.13472+19

Ca 40 2.7445E+22
Ca 41 6.37432+11 7.144iE-17 3.3496E-04 2.5289E-05 1.3596E-01 3.6747E-12 3.94102-08 Ca 41
Ca 42 1.83172+20
Ca 43 3.8219E+19
Ca 44 5.90562+20
Ca 45 1.4700E+08 8.96642-14 1.8184E-06 0.0000E+00 7.2485E+00 1.9591E-10 5.4913E-06 Ca 45
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.22212+14 5.7258E-24 3.8824E+01 1.51762-11 3.27712-11 8.8571E-22 1.6064E-16 V 50
V 51 8.8661E+16

Cr 50 3.1921E+15
Cr 52 6.1558E+16
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Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

6.9793E+15
1.7375E+15
3.2198E+17
1.4290E+20
1.6819E+09
2 .2412E+21
5.1785E+19
6.8395E+18
1.4406E+16
22.9537E+16
1.1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8.9265E+15
2 .2091E+16
1.2682E+16
1. 8637E+15
8.5456E+15
2.7273E+14
6.1006E+15

1.4263E-14 1.7760E-06 1.0741E-02 1.5114E+01 4.0848E-10 4.9881E-06 Fe 55

AJBRP Reactor

Nuclide N/cm3 WATZ/Cm3 JOULII cm3 G(NeV/g-s) Bq/cm3 . Cifcm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Bal30
Bal32
Bal34
Bal35
Bal36
Ba137
Bal38
Sm144
Sm147
Sm148
Sm149
SmlSO
SmlS2
sml154
5I1O
W182
1183
W184
W186

Pb2 04
Pb206
Pb207
Pb208
U234
U235
U238

346.6

4.0485E+15
1. 1334E+16
1.7953E+15
1.7464E+15
2.1507E+16
8.2934E+15
1.3656E+1S
2.40441+16
1. 7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1. 6072E+15
4.5695E+15
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1. 3719E+16
1.6345E+16
2.3375E+16
1.4921E+17
5.7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1. 3893E+14
5. 0338E+14
4.2827E+14
9.2365E+11
2.0397E+14
1.1014Z+14
2.35841+14
2.18831+14
6. 6931E+13
1. 1522E+1S
1. 0566E+15
2.50511+15
6.5388E+10
8.5599E+12
1.1803E+15

Cd)

4.79421-17 1.0469E+02 0.0000+00 3.7977E-03 1.0264E-13 S.6937E-09 Rb 87

2.1518E-17 1.03773+02 0.00001+00 S.S1SE-OS 1.5815E-15

2.1213E-22 6.7327E+01 O.OOOOE+00 6.6667E-10 1.8018E-20

8.4219E-22 7.6688+01 O.OOOOE+00 2.B571E-09 7.7219E-20

2.8684E-09 Sm147
2.8011B-14 SM148
1.1161E-13 SM149

4.54881-15 5.08845-02 3.60732-06 5.845SE-03 1.5799E-13 2.86541-07

2.00221-16 6.4154Z+00 1.9076E-OS 2.67151-04 7.2202E-15 1.23111-08

3.9706E-15 8.0769E+02 3.0961E-06 5.80211-03 1.5681Z-13 2.55605-07

4.0918E-13 1.847787E+04 1.9308E-01 2.52391+01 6.82141-10 2.8007E-05

U234
U235
V238

AJERF Reactor
AJ.BR at the Omaha Veterans Affairs Hospital

At Cooling Time * 346.63 (d)

Energy distribution of decay gamma-rays

Group E range
1 10 -a 100 rev)
2 ( 0.1 -a 0.2 KeV)
3 C 0.2 -a 0.4 MeV)
4 C 0.4 -a 0.6 HeV)
S C 0.6 -a 0.8 MeV)
6 C 0.8 - 1.0 MeV)
7 C 1.0 -a1.22 MeV)
8 (1.22 -a1.44 MeV)
9 (1.44 -a1.66 MeV)

10 (1.66 -a 2.0 MeV)
11 ( 2.0 -a 2.5 MeV)

MeV/cm3-s
2.52821-02
3.7397E-05
3.7000E-06
2.7868E-05
3.4103E-09
1.9953E-09
1.9023E-09
1.6284E-09
4.2594E-01
1. 6532E-09
1.9975E-09

Photons/cm3*s
4.59671-01
2.4127E-04
1.2333E-05
S.5737K-05
4. 8719E-09
2.2170E-09
1.7138E-09
1.2243E-09
2.7480E-01
9. 0340E-10
8.8778E-10
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12 ( 2.5 - 3.0 MeV) 1.5319E-09 5.5704E-10
13 ( 3.0 -, 4.0 MeV) 1.7824E-09 5.0926E-10
14 ( 4.0 -5 5.0 MeV) 8.63S2E-10 1.9196E-10
15 ( 5.0 -. 6.5 MeV) 5.2611E-10 9.1498E-1l

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.91962-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 2.29842-01 2.2984E-01

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time 346.63 (d)

COMPOSITION

ELEMENT ATOMES/cm3

H 5.02513E+08
He 1.86786E+10
Na 1.09073E+19
Hg 4.33167E+08
Al 1.10676E+22
Si 1.62363E+ll
P 3.41683E+01
S 9.35628E+20

C1 3.82566E+09
Ar 4.58124E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E216
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Nn 3. 21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
zn 4.54555E+16
Ga 1.01490E+16
Ge 2.17127E+07
As 1.13335E+16
Se 6.46268E+07
Br 3.54167E+1S
Kr 2.92417E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.29416E+06
In 0.00000E+00
Sn 2.88405E+05
Sb 1.16227E+15
Te 1.74844E+07

I 5.84485E-03
Xe 3.47077E+06
C6 6.46196E+05
Ba 2.08115E+17
La 2.78729E+06
*Ce 1.42695E-01
Pr 4.56751E-02
Nd 4.65740E+04
Pm 6.39890E+04
Sm 1.88252E+15
Eu 1.30643E+08
Gd 1.05282E+06
Lu 0.00000E+00
Ef 1.46145E-02
Ta 2.06381E+04

W 7.69706E+14
Re 2.09454E+06
Hg 1.68328E-01
T1 5.725832-01
Pb 4.78079E+15
Di 1.774602+03
Th 1.33207E-02

U 1.18888E+15
Hp 5.26151E-40
Pu 2.86533E+07

Totals. 4.41291E+22

AJBRF Reactor AJBRF Soil (Side) Flux
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/9 Bq/cm3 Ci/m3 ALI/cm3 WATT/Cm3 JOULE/cm3
zero 3.794E-04 9.545E+02 2.243E+03 6.062E-02 1.653E-04 1.0032-09 1.847787E+04

346.6 (d) 4.827E-08 1.0742+01 2.524E+01 6.821E-04 2.8012-05 4.0922-13 1.847787E+04
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AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of l.OOOOE+OO(cm3) of NBS Concrete Sl

Time Becquerel Sv/h ALI

zero 2.243E+03 3.7942-04 1.6538-04

346.6 (d) 2.5241+01 4.8271-08 2.8011-OS

AJERP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg KW.f/Kg Ci/Kg

zero 9.545E+05 4.266E-10 2.580E-05
346.6 (d) 1.074S+04 1.7412-13 2.903E-07

AJBRF Soil (Side) Flux

Watt
1.0032-09
4.092E-13

AJBRF Soil (Side) Flux

MeV/g-s
1. 517E+03
1. 931E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h
zero 9.545E+02 3.7941-04

346.6 d) 1. 074E+01 4. 8272-08

AJBRF Soil (Side) Flux

W/g Cl Index
4.266E-10 2.768E+03
1.741E-13 4.259E-01

Step 1 * Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step S . Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 i Activation of
Cold Pause of

Step 15 . Activation of
Cold Pause of

Step 16 i Activation of
Cold Pause of

Step 17 . Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

f 2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+107(s), i.e.

2.276821+06(5), i.e.
2.92592E+07(8), i.e.

2.276829+06(S), i.e.
2.92592E+07(B), i.e.

2.27682E+06(m). i.e.
2.92592E+07(5), i.e.

2.276821+06(s), i~e.
2.92592E+07(5), i.e.

2.27682E+06(s), i.e.
2.92592E+07(8), i.e.

2.27682E+06(8), i.e.
2.92592E+07(5), i.e.

2.27682E+06 (m), i.e.
2.92592E+07(a), i.e.

2.27682E+06(8), i.e.
2.92592E+07(a), i.e.

2.27682E+06(8), i.e.
2.92592E+07(a), i.e.

2.276821+06(0)4 i.e.
2.92592E+07(8), i.e.

2.27682E+06(5), i.e.
2.92592E+07(5), i.e.

2.27682E+06(s), i.e.
2.92592E+07(5), i.e.

2.27682E+06(5), i.e.
2.925921+07(8), i.e.

2.27682E+06(8), i.e.
2.92592E+07(5) . i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.925921+07(5), i.e.

2.27682E+06(a), i.e.
2.92592E+07(8), i.e.

3.31020E+06 (C) i.e.
2.82258E+07(s), i.e.

2.82600E+06(*), i.e.
2.87100E+07(5), i.e.

2.14200E+06(s), i.e.
2.93940E+07(s), i.e.

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 Cy)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 Cy)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 Cy)
12.99 Cy)

13.06 Cy)
13.99 Cy)

14.06 Cy)
14.99 Cy)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 Cy)
17.99 Cy)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 Cy)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

Intervals . 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervalsa 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals 2
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Step 23 Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 . Activation of
Cold Pause of

Step 28 Activation of
Cold Pause of

Step 29 i Activation of
Cold Pause of

Step 30 , Activation of
Cold Pause of

Step 31 v Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 s Activation of

2.12400E+06(s), i.e.
2.94120E+07(s), i.e.

1.38060E+06(S). i.e.
3.01554E+07(s). i.e.

6.893303+05(8). i.e.
3.08467E+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07(s), i.e.

2.45055E+06(s), i.e.
2.908543+07(S), i.e.

4.18396E+06(S), i.e.
2.73520E+07(s), i.e.

3.16070E+06(s), i.e.
2.83753E+07(S), i.e.

4.29096E+06(s), i.e.
2.724509+07(s), i.e.

2.37474E+06(S), i.e.
2.91613E+07(s), i.e.

1.67827E+06(s), i.e.
2.98577E+07(s), i.e.

1.587029+06(s), i.e.
2.99490E+07(S), i.e.

1.45885E+06(a), i.e.

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)

Intervals, 2

Intervals, 2

Intervals s 2

Intervals , 2

Intervals s 2

Intervals, 2

Intervals * 2

Intervals * 2

Intervals e 2

Intervals , 2

Intervals, 2

Intervals t 2

Intervals , 2

Cooling Tines (a) .

3. 0077E+07

348.1 (d)

AJBRF Reactor

Step . 1

Eiapsed Time 26.35 (d)
N/cd3 'ATT/ce3 JOULE/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 365.00 (d)
N/ce3 KATT/cw.3 JOULE/dm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04

Step . 2

Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 2.00 (y)
N/cd3 WATT/cd3 JOULE/de3

otal. 4.4129E+22 4.30243-13 1.847787E+04

Step t 3

Elapsed Time . 2.07 (y)
N/cs.3 KATr/cm3 JOULE/cd3

otals. 4.4129E+22 1.00263-09 1.847787E+04
Production of H . 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time , 3.00 (y)
N/dm3 WATT/cm3 J0ULI/cm3

otals. 4.41291+22 4.36481-13 1.847787E+04

GC(MeV/gs) Bq/cm3
1.51713+03 2.2307E+03

G(MeV/g s) Bq/cm3
1.84601-01 1.3944E+01

G(MeV/g s) Bq/cd3
1.51713+03 2.2411E+03

G(MeV/g*s) Bq/ds3
1.86373-01 1.8127E+01

G(NeV/g*a) Bq/cd3
1.51713+03 2.2451E+03

G(NeV/ges) Bq/cm3
1.8775E-01 2.04333+01

Ci/cm3 ALI/cd3
6.0290E-08 1.6428E-04

Ci/ce3 ALI/cm3
3.7687E-10 2.46013-05

Ci/cen3 ALI/ce3
6.0571E-08 1.70801-04

Ci/cm3 ALI/cem3
4.8992E-10 2.6703E-05

Ci/cm3 ALI/cm3
6.0678E-08 1.7275E-04

Ci/cm3 ALI/Ce3
5.5225E-10 2.76163-05

Step, 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cd3 JOUL E/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H . 0. appen/y.
Production of He . 0. appm/y.

Elapsed Time * 4.00 (y)
N/Cm3 WATT/CM3 JOULE/Cd3

G(MeV/g-s) Bq/cM3 Ci/cm3 ALI/cm3
1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04

G(Mev/g-s) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 4.4129E222 4.3884E-13 1.847787E+04 1.8882E-01 2.20172+01

Step * S

Elapsed Time * 4.07 Cy)

N/cm3 WATT/cm3 JOULE/cm3 G(teV/g9s) Bq/cm3
otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.24892+03

Production of H I 0. appm/y.

Production of He * O. appm/y.

5.9504E-10 2.8170B-OS

Ci/Cm3
6.0780E-08

Ci/cm3
6.2714E-10

ALI/cm3
1.7416E-04

ALI/cm3
2.8569E-05

Elapsed Time .
N/cm3

otals, 4.4129E+22

5.00 (y)

WATT/cm3 JOULE/cm3 G(MeVfghs1 Bq/cm3
4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time 5.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25002+03
Production of H * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time . 6.00 Cy)

N/cm3 WATT/cm3 JOULE/Cm3 G(MeV/g-8) Bq/Cm3
otals, 4.4129E+22 4.41042-13 1.847787E+04 1.9029E-01 2.41182+01

Step . 7

Elapsed Time * 6.07 Cy)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g9s) Bq/Cm3

otals. 4.4129E+22 1.00262-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H * O. appm/y.

Production of He * 0. appm/y.

Elapsed Time 6.99 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step* 8

Elapsed Time * 7.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E*03 2.2516E+03
Production of H 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time * 7.99 fy)
H/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.53772+01

Step . 9

Elapsed Time I 8.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals- 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25222+03
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 8.99 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals, 4.41292+22 4.4263E-13 1.8477872+04 1.91492-01 2.58052+01

Step . 10

Elapsed Time * 9.07 Cy)
N/cm3 WATT/em3 JOULE/cm3 G(MeV/g*s) Bq/Cm3

otals. 4.41292+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25262+03

Production of H * O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 9.99 Cy)
N/em3 WATr/cm3 jOOUL2/cm3 G(HeV/g*s) Bq/ cm3

otalso 4.4129E+22 4.4295E-13 1.8477872+04 1.9172E-01 2.61382+01

Step . 11

Elapsed Time * 10.06 (y)
N/cm3 1ATr/cm3 JOULE/cm3 G(NeV/grs) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.2529E+03
Production of H a 0. appm/y.

Production of He i 0. appm/y.

Elapsed Time * 10.99 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.91902-01 2.6397E+01

Step . 12

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/cm3
6.0836E-08

Ci/cm3

6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

ALI/cm3
1.7455E-04

ALI/cm3
2.8872E-OS

ALI/cm3
1.7485E-04

ALI/cm3
2.9106E-OS

ALI /cm3
1.7508E-04

ALI/cm3
2.9287E-05

Ci/cm3
6.0869E-08

Ci/cm3

6.9742E-10

Ci/cm3

6.08812-08

Ci/em3

7.0643E-10

Ci/cm3

6.0889E-08

Ci/cm3
7.1344E-10

ALI/cm3
1.7526E-04

ALI/cm3
2.942JE-05

ALI/cm3
1.75402-04

ALI/Cm3
2.9538E-05

ALI/cm3
1.75502-04

ALI/cm3
2.9623E-05
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Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E.22 1.00263-09 1.847787E+04 1.5172E+03 2.2532E+03 6.0896E-08 1.7559E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 WATr/cm3 JOUBE/cm3 G(NeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01 7.1891E-10 2.9690E-05

Step . 13

Elapsed Time . 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 1.0026E-09 1.847787E+04 1.51728+03 2.2534E+03 6.0902E-0O 1.7565E-04
Production of H i 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.43532-13 1.8477878+04 1.9215E-01 2.6757E+01 7.2318E-10 2.97423-05

Step . 14

Elapsed Time 13.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/9-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2535E+03 6.0906E-08 1.7570E-04
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4364E-13 1.847787E+04 1.92243-01 2.6881E+01 7.2651E-10 2.9783E-05

Step 1S

Elapsed Time * 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2536E.03 6.0909E-08 1.7574E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 i

otals. 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-OS

Step . 16

Elapsed Time 15.06 (y)
N/cm3 WATr/cm3 JOU1LE/cm3 G(1MeV/gws) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E.03 2.2537E+03 6.0912E-08 1.7578E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 1S.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.70543,01 7.3118E-10 2.9839E-05

Step . 17

Elapsed Time * 16.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time s 16.99 (y)
N/cm3 NATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01 7.3280E-10 2.9859E-OS

Step . 18

Elapsed Time 17.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gr*) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0915E-08 1.7582E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4390E-13 1.8477873+04 1.9243E-01 2.7161E+01 7.3408E-10 2.9874E-OS

Step t 19

Elapsed Time * 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
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Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 18.99 (y)
H_/c3 WAST/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E.22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01 7.3510E-10 2.9887E-05

Step * 20

Elapsed Time 19.09 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03 2.2757E+03 6.1506E-08 1.8996E-04
Production of H a 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 19.98 (y)
N/cm3 WAST/cm3 JOULE/as3 GQMeV/g*s) Bq/cm3 Ci/cm3 ALI/Cm3

otals, 4.4129E+22 4.9399E-13 1.847787E+04 1.9353E-01 3.2642E+01 8.8220E-10 3.3364E-05

Step . 21

Elapsed Time 20.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0029E-09 1.847787E+04 1.5176S+03 2.2707E+03 6.1371E-08 1.8661E-04
Production of H * 0. appm/y.
Production of He * 0. appeL/y.

Elapsed Time 20.98 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals* 4.4129E+22 4.8162Z-13 1.847787E+04 1.9386E-01 3.2083E+01 8.6712E-10 3.2736E-05

Step . 22

Elapsed Time 21.05 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g*s) Bq/cm3 Ci/cm3 ALZ/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2555E+03 6.0960E-08 1.7656E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4663E-13 1.8477878+04 1.9343E-01 2.8697E+01 7.7558E-10 3.0429E-05

Step , 23

Elapsed Time 22.05 Cy)
N/cm3 WAIT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0025E-09 1.8477878+04 1.5170E+03 2.2520E+03 6.0865E-08 1.74188-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 22.98 ty)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3808E-13 1.847787E+04 1.9308E-01 2.7548E+01 7.4455E-10 2.9770E-05

Step * 24

Elapsed Time 23.03 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cd3 ALI/cm3

otals. 4.4129E+22 1.0021E-09 1.847787E+04 1.5164E+03 2.2335s+03 6.03658-08 1.6247E-04
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 23.98 (yj
I/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALr/cm3

otalas 4.4129E+22 4.0177E-13 1.8477878+04 1.92058-01 2.32848+01 6.2930E-10 2.7155E-05

Step . 2S

Elapsed Time . 24.00 (y)
I/cm3 WAT/Wm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otalas 4.4129Bt22 1.0016E-09 1.8477878+04 1.5157E+03 2.21148+03 5.9768E-08 1.48598-04
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otal.. 4.4129E+22 3.6259E-13 1.847787E+04 1.9057E-01 1.8182E+01 4.9141E-10 2.4185E-05

Step . 26

Elapsed Time . 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00268-09 1.847787E+04 1.5172E+03 2.2479E+03 6.07548-08 1.7210E-04
Production of H C 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 25.98 (y)
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N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 4.3023E-13 1.847787E+04 1.9111E-01 2.4364E+01

Step 27

Elapsed Time s 26.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5173E+03 2.2551E+03

Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time S 26.98 (y)
N/cm3 WAT7/cm3 JOULE/cm3 G(NeV/g-s) 8q/cm3

otal-. 4.4129E+22 4.4830E-13 1.847787E+04 1.9161E-01 2.6475E+01

Step . 28

Elapsed Time s 27.11 (y)

N/cm3 IlATT/cm3 JOUL1/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0034E-09 1.847787E+04 1.5184E+03 2.2921E+03
Production of H . 0. appm/y.
Production of He s 0. appm/y.

Hlapsed Time . 27.98 (y)

N/cm3 WATT/ce3 JOULE/cm3 G(NeV/g^s) Bq/cm3
otals. 4.41298+22 5.3858E-13 1.847787E+04 1.9377E-01 3.6582E+01

Step s 29

Elapsed Time . 28.08 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5178E+03 2.2810E+03
Production of H * 0. appm/y.

Production of He . 0. *ppm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalss 4.4129E+22 5.0758E-13 1.847787E+04 1.9439E-01 3.4894E+01

Step . 30

Elapsed Time . 29.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0035E-09 1.847787E+04 1.5184E+03 2.3015E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 5.5875E-13 1.847787E+04 1.9604E-01 4.1174E+01

Step . 31

Elapsed Time 30.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5172E+03 2.2691E+03

Production of H D 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 30.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

otals. 4.4129E+22 4.7554E-13 1.847787E+04 1.9536E-01 3.35653+01

Step * 32

Elapsed Time . 31.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00233-09 1.847787E+04 1.5167E+03 2.2464E+03
Production of H. 0. *ppm/y.

Production of He * O. appmly.

Elapsed Time s 31.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.2497E-13 1.8477873+04 1.9413E-01 2.7876E+01

Step . 33

Elapsed Time * 32.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.41293+22 1.0022E-09 1.847787E+04 1.5166E+03 2.2389E+03
Production of H 0. appm/y.

Production of He , 0. appm/y.

Elapsed Time * 32.97 (y)
N/cm3 WATT/cm3 JOUIE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 4.0918E-13 1.847787E+04 1.9308E-01 2.5239E+01

Ci/cm3 ALI/cm3
6.58503-10 2.8538E-05

Ci/cm3
6.09483-08

Ci/cm3
7.15533-10

Ci/cm3
6.1949E-08

Ci/cm3
9.88703-10

Ci/cm3
6.1650E-08

Ci/cm3
9 .43083-10

Ci/cm3
6.2204E-08

Ci/cm3
1.1128E-09

Ci/cm3
6.13273-08

Ci/cm3
9.0717E-10

Ci/cm3
6.0714E-08

Ci/cm3
7.5341E-10

Ci/cm3
6.05103-08

Ci/cm3
6.8214E-10

ALI/cm3
1.7705E-04

ALI/cm3
2. 9836E-05

ALI/cm3
2.0103E-04

ALI/cm3
3.6193E-05

ALI/cm3
1.9353E-04

ALI/cm3
3.4535E-05

ALI/cm3
2.0636E-04

ALI/cm3
3.8300E-05

ALI/cm3
1.8495E-04

ALI/cm3
3.2944E-05

ALI/cm3
1.7001E-04

ALI/cm3
2. 9375E-05

ALI/cm3
1. 6528E-04

ALI/cm3
2. 8007E-05
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Step * 34
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time - 33.02 (y) Cooling Time 0.

3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3Nuclide N/cm3 WATT/cm3

Na 23 1.09073+19
Na 24 4.3305E+05 4.1691E-1:
Na 24m1 1.2240E-01 3.2548E-13
Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-iC
Si .28 1.4989E+11
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 7.0319E+06 5.0437E-1!
S 36 1.8713E+17

Ar 37 4.5801E+07 4.5012E-1!
K 39 1.2658E+21
K 40 1.5880E+17 2.9639E-13
I 41 9.1347E+19
K 42 1.3033E+07 5.5665E-12

Ca 40 2.7445E+22
Ca 41 6.4937E+11 7.2786E-17
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.90563+20
Ca 45 5.84883+08 3.5676E-13
Ca 46 1.1324E+18
Ca 47 2.41943+05 9.6279E-14
Ca 48 5.2941E+19
Ca 49 2.29153+04 1.9634E-11
Sc 45 1.25913+16
Sc 47 1.5369E+05 1.6003E-14
Sc 49 1.5031E+05 3.9817E-12
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17
V50 2.2221E+14 5.72583-24
V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 36 7.7761E+04 2.3479E-12
Fe 54 1.4290E+20
Fe 55 2.1856E+09 1.65643-14
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 1.5937E+07 6.0169E-13

AJBRF Reactor

Nuclide N/cm3 WATT/cm3

Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.92653+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.10243+05 1.9296E-13
Sr 79 1.7953E+15
Br 80 .4.3763E+02 3.68623-14
Sr 81 1.74643+15
Rb 85 2.1507E+16
Rb 87 8.29343+15 4.79423-17
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.'9764E+15
Zr 96 1.6072E+15
Nb 93. 4.5695E+15

T/2

a

i

I

3.2444E-07
9.48633-15

1.7739E-07

5.5009E-08

1.9656E-08

1. 72723+04

3.5775E-06

3.4124E-04

7.2350E-06

5.44563-08

1.4818E-08

6.6736E-09
1. 9711E-08

9. 7660E+00
8 .39943-01

1.4337E+03

5.5646E+00
4.1997E+00

1. 8898E+03

O.OOOOE+00 6.4475E-01

1.4438E-03 1.0488E+01

1.82283-01 2.72503+00

2.5576E+01 2.0279E+02

2.5763E-05 1.38513-01

1.5040E-10
1.13518-10

5.10763-08

1.74263-11

2 .8347E-10

7.36493-11

5.48073-09

3.7436E-12

7.79473-10

1.15613-11

8.20603-10

9.9605E-12
8.2060E-10

2.38833-06
7.5534E-13

9.2638E-06

4.95963-07

8.8 137E-07

1.69263-05

8.7033E-05

4.0148E-08

2.1849E-05

6.8439E-07

3.9482E-06

1. 9921E-07
2.4887E-06

1.498E+01 (h),
2.020E-02 (s)

2.241E+00 (m)

8.750E+01 (d)

3.503E+01 (d)

1.2803+03 (My)

1.237E+01 (h)

1.030E+05 (y)

Na 24
Na 24ml

Al 28

S 35

Ar 37

K 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

V 50

V 52

0.00003+00

1.9301E-01

4.0919E+01

1.7021E-02
1.29203-02

2.8841E+01

4.27753-01

3.0362E+01

3.6854E-01
3.0362E+01

1. 627E+02

4.538E+00

8.719E+00

3.346E+00
5.719E+01

(d)

(d)

(m)

(d)
(m)

3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.489E+11(My)

3.72983-11 1.76183-01 2,8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m)

3.14483-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56

2.06253-06 1.2474E-02 1.75533+01 4.7440E-10 5.7930E-06 2.735E+00 (y) Fe 55

3.33723-06 1.45413+00 2.8734E+00 7.7660E-11, 5.16803-06 4.450E+01 (d) Fe 59

JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

6.3704E-12 2.0292E-03 6.88293-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml

2.6379E-08 1.48693-01 8.06423-01 2.1795E-11 1.2903E-06 1.0973+00 (d) As 76

5.61603-11 9.41263-03 2.8725E-01 7.76363-12 8.89323-09 1.7603+01 (m) Br 80

1.0469E+02 0.00003+00 3.7977E-03 1.02643-13 5.69373-09 4.796E+04(My) Rb 87
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Sbl21 6.6494E+14
Sb123 4.9734E+14
Bal.30 2.20600+14
8a132 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Ba136 1.6345E+16
Ba137 2.33752+16
Bal38 1.4921E+17
Sm144 5.79813+13
8m147 2.8219E+14 2.15183-17 1.0377E+02 0.0000E+00 5.8515E-05 1.S815E-is 2.86843-09 1.059E+05(My) Sm147
Sm148 2.1159E+14 2.12133-22 6.7327E+01 0.0000E+00 6.66673-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sm.48
Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.85711-09 7.7219E-20 1.1161E-13 2.000E+09(My)) Sm149
SmlS0 1.3893E+14
Sm152 5.0338E+14
Sm153 4.0373E+05 8.8347E-14 2.1428E-08 4.38853-02 1.6646E+00 4.4988E-11 1.2330E-06 1.946E+00 (d) Sml53
Sm154 4.2827E+14 C/

N180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/ce3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15

U234 6.53t8E+10 4.54881-15 5.0884E-02 3.6073E-06 S.84551-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.67151-04 7.22021-15 1.2311E-08 7.037E+02(My) U235
U238 1.1803E+3S 3.97063-1S 8.0769E+02 3.0961E-06 5.80213-03 1.56813-13 2.55603-07 4.4681+03(My) U238
U239 7.4826E+02 2.72271-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9539E-12 1.03161-08 2.3471+01 (m) U239

Np239 1.0734E+05 2.60731-14 7.6529E-09 2.8353E-02 3.65732E01 9.8843E-12 2.9258E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals: 4.4129E+22 1.0025E-09 1.847787E+04 1.5173Z+03 2.2374E+03 6.0471E-08 1.62011-04
- AJBRF Reactor

LJBRF at the Omaha veterans Affairs Hospital

Elapsed Time : 33.02 (y) Cooling Time 0.

COMPOSITION ,

ELEMENT ATOMES/cm3

E 5.11931E+08
He 1.90286E+10
Na 1.09073E+19
Mg 4.40854E+08
Al 1.10676E+22
Si 1.65405E+ll

P 4.11106E+05
S 9.35628E+20

Cl 3.84505E+09
Ar 5.12759E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.259063+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.21076E+07
As 1.13335E+16
Se 6.57276E+07
Br 3.54167E+15
Kr 2.97679E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.30825E+06
In 3.12104E-07
Sn 2.92581E+05
Sb 1.16227E+15
Ta 1.76665E+07

I 5.86074E-03
Xe 3.47850E+06
Cs 6.63620E+05
Ba 2.08115E+17
La 2.83926E+06
Ce 1.44623E-01
Pr 4.65241E-02
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Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta

w
Re
Eg
TI
Pb
Bi
Th

U
Np
Pu

4.668982.04
6.39978E+04
1.88252E+1S
1.32698E+08
1.05467E+06
0.00000E+00
1.48884E-02
2.06621E+04
7.69706E+14
2.12411E+06
1.72522E-01
5.77694E-01
4.78079E+15
1.80699E+03
1.15142E-02
1.18888E+15
1. 07343E+05
2.90825E+07

Production of H. 0. appm/y.

Production of He , 0. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14

E_range
10 -> 100 KeV)

0.1 -, 0.2 MeV)
0.2 -> 0.4 MeV)
0.4 -> 0.6 MeV)
0.6 -, 0.8 MeV)
0.8 -, 1.0 MeV)
1.0 -,1.22 MeV)

(1.22 ->1.44 MeV)
(1.44 ->1.66 MeV)
(1.66 -> 2.0 MeV)

2.0 -> 2.5 MeV)
2.5 -, 3.0 MeV)
3.0 -, 4.0 MeV)
4.0 -, 5.0 MeV)

MeV/cm3*s
1.10162-01
1.3712E-01
2.58102-Ol
2.2043E+00
5.7788E-02
5.04352+00
1. 9306E+00
1.03782+01
5.88692+01
3.3645E+03
2.36212+00
1.5626E+01
8.62922+01
8.9586E+00
5.26112-10

Photons/c03-s
2.0028E+OO
8.84632-01
8.6033E-01
4.4085E+00
8.2555E-02
5.6039E+00
1.7393E+00
7.8027E+00
3.7980E+01
1.8385E+03
1.04981+00
5.68232+00
2.4655E+01
1.99082+00
9.1498E-115 ( 5.0 -, 6.5 MeV)

18-Group gamma source distribution (Photona/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.00001+00 9.14982-11 1.9908E+00 2.46552+01 5.68232+00
1.0498E+00 1.8385E+03 4.5783E+01 1.73932+00 5.6039E+00 8.2555E-02
4.4085E+00 4.3016E-01 4.3016E-01 8.84632-01 1.0014E+00 1.0014E+00

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time z 348.12 (d)

Nuclide N/cm3 wATr/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr SO
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55

1.0907E+19
1.10682+22
1.4989E+11
8.8903E+20
7. 0172E+18
3.9390E+19
1.8 713E+17
1.2658E+21
1.58802+17
9.13472+19
2.7445E+22
6.4937E+ll
1. 8317Z+20
3.8219E+19
5.9056E+20
1.32732+08
1. 1324E+18
5.29412+19
1.25912E+16
2.5495E+17
2.29922+17
2.2782E+18
1.6719E+17
1. 6008E+17
2.2221i+14
8.86612+16
3.1921E+15
6.1558E+16
6.9793E+15
1.7375E+15
3.2198E+17
1.4290E+20
1. 7166E+09

2.96392-13 1.72721+04 1.82282-01 2.72502+00 7.3649Z-11 1.6926S-05 K 40

7.27862-17 3.41242-04 2.57632-05 1.3851Z-01 3.7435E-12 4.0148S-08 Ca 41

8.0959E-14 1.6418E-06 0.00002+00 6.5448Z+OO 1.7689E-10 4.9582E-06 Ca 45

5.7258Z-24 3.8824E+01 1.5176E-11 3.27712-11 8.85711-22 1.6064E-16 * V 50

Fe 551.3010E-14 1.6199E-06 9.7975E-03 1.3786E+01 3.72602-10 4.5499E-06
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Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

2.2412E+21
S.1785E+19
6 .8395E+18
1 .4406E+16
2.9537E+16
1.1378E+16
4. 9463E+14
1.5767E+15
4 .0178E+14
2.0027E+16
8.9265E615
2.2091E+16
1.2682E+16
1.8637E+15
e .5456E+15
2.7273E+14
6.1006E+15

Ar3aBF Reactor

Nuclide N/cn3 WATr/cmj JOELE/cmS G(KeV/g-sl flq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl2l
Sbt23
Bal30
Ba132
Bal34
Bal35
Ba236
Ba137
Bal38
SM144
Sm147
Sm148
SM149
SM150
6m,152
SmlS4

W180
W182
W183
W184
W186

Pb204
Pb206
Pb207
Pb208
U234
U23s
U238

348.1

4. 0485E+15
1.1334B+16
1.7953E+lS
1. 7464E+15
2.1507E+16
8.2934E+15
1.3656E+15
2.4044E+16
1. 7070E+16
2. 0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9. 9764E+15
1. 6072E+15
4.5695E+lS
6.6494E+14
4.97342+14
2.2060E+14
2.1020E+14
5.0301E+15
1. 3719E+16
1. 6345E+16
2.3375E+16
1. 4921E+17
S.7981E+13
2.8219E+14
2.1159E+14
2.6016E+14
1. 3893E+14
5.0338E+14
4.2827E+14
9.2365E+11
2.0397E+14
1. 1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1.1522E+1S
1.0566E+1S
2.S051E+15
6.53886+10
8.5599E+12
1.1803E+1S
Cd)

4.7942E-17 1.04692+02 O.OOOOE+00 3.7977E-03 1.02646-13 5.69376-09 Rb 87

2.1518E-17 1.0377E+02 O.OOOOE+00 5.8515Z-OS 1.5815E-1S 2.8684E-09 Sml47
2.1213E-22 6.73276+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148
8.4219E-22 7.6688E+O1 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149

4.5488E-1S 5.0884B-02 3.6073E-06 5.8455E-03
2.0022E-16 6.4154E+00 1.9076E-OS 2.6715E-04
3.9706E-15 8.0769E+02 3.0961E-06 5.8021Z-03
3.9923E-13 1.8477876+04 1.9213E-01 2.3210E+01

1.5799E-13 2.8654E-07
7.2202E-15 1.2311E-08
1.5681E-13 2.5560E-07
6.2730E-10 2.7037E-05

U234
U235
U238

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 348.12 (d)

Energy distribution of decay ganma-rays

Group 6 range
1 ( 10 -, 100 6eV)
2 ( 0.1 - 0.2 HeV)
3 ( 0.2 -. 0.4 neV)
4 C 0.4 -> 0.6 MeV)
5 C 0.6 - 0.8 MeV)
6 C 0.8 - 1.0 eV)
7 C 1.0 ->1.22 neV)
8 (1.22 -,1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -> 2.0 MeV)
11 C 2.0 -> 2.5 MeV)
12 C 2.5 3.0 eV)
13 C 3.0 -> 4.0 KeV)
14 C 4.0 -> S.0 NeV)
15 ( 5.0 -> 6.5 neV)

MeV/cm3-s
2.30766-02
3.7397B-05
3.7000E-06
2.78688-05
3 .4103E-09
1.9953E-09
1. 9023E-09
1.6284E-09
4.2594B-01
1.6532E-09
1.9975B-09
1.5319E-09
1. 7824B-09
8.6382E-10.
5.26118-10

Photons/cm3^s
4.1957E-01
2.41271-04
1.2333E-05
5.5737B-05
4.8719E-09
2.2170E-09
1.7138E-09
1.22436- 09
2.7480E-01
9.0340E-10
8. 8778E-10
5.5704E-10
5. 0926E-10
1.9196E-10
9 .1498E-ll

I
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18-Group gansna source distribution (Photons/cm3*s)

SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 ReV

0.00001E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10

8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09

5.57371-OS 6.1667E-06 6.1667E-06 2.4127E-04 2.0979E-01 2.0979E-01

AJSRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time : 348.12 (d)

COMPOSITION

ELEMENT ATOMES/Cm3

H 5.11931E+08
He 1.90286E+10
Na 1.09073E+19
Mg 4.41287E+08
Al 1.10676E+22
Si 1.65405E+11

P 3.07294E+01
S 9.356281+20
Cl 3.89739E+09
Ar 4.65919E+08

Y 1.357271+21
Ca 2.83107E+22
SC 1.259061+16
Ti 3.090351+18

V 8.888281+16
Cr 7.34665E+16
Mn 3.219832+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.895401+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.211961+07
As 1.13335E+16
Se 6.58380E+07
Sr 3.54167E+15
Kr 2.97897E+07
Rb 2.980031+16
Sr 2.43858E+17
Y 1.432531+16

Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.31859E+06
In 0.00000E+00
Sn 2.93810E+05
Sb 1.16227E+1S
Te 1.78123E+07

I 5.95441E-03
Xe 3.535021+06
Cs 6.75414E+05
Ba 2.08115E+17
La 2.83952E+06
Ce 1.45370E-01
Pr 4.65311E-02
Nd 4.90828E+04
Pm 6.39497E+04
Sm 1.88252E+15
Eu 1.33092E+08
Gd 1.09174E+06
Lu 0.00000E+00
Ef 1.48884E-02
Ta 2.10317E+04
N 7.69706E+14

Re 2.13383E+06
Hg 1.71484E-01
Ti 5.793401-01
Pb 4.780791+15
Bi 1.80738E+03
Th 1.45805E-02

U 1.18888E+15
Np 3.39116E-40
Pu 2.91897E+07

Totals. 4.41291E+22

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

AJBRP Soil (Side) Flux

Time
sUro

348.1 (d)

D(Sv/h) Sq/p Bq/cm3 . Ci/m3 ALl/cm3 WATT/cm3 JOULE/cm3

3.793E-04 9.5211+02 2.2371+03 6.047E-02 1.6203-04 1.002E-09 1.847787E+04

4.803E-08 9.8773+00 2.3213+01 6.2738-04 2.7043-05 3.9923-13 1.847787E+04

AJIRF Reactor
AJ3R1 at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete S1 ,

AJBRF Soil (Side) Flux
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Time Becquerel Sv/h
zero 2.237E+03 3.793E-04

348.1 Cd) 2.321E+01 4.803E-08

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Sq/Kg Kw/Kg
zero 9.5213+05 4.266E-10

348.1 (d) 9.8773+03 1.699E-13

-WEE53P Reactor
AJIBR7 at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h
zero 9.521E+02 3.793E-04

348.1 (d) 9.8773+00 4.8033-08

ALI Watt
1.620E-04 1.002E-09
2.704E-05 3.9923-13

AJBRF Soil (Side) Flux

Ci/Kg HeV/gas
2.573E-05 1.5173+03
2.669E-07 1.921E-Ol

AJBRF Soil (Side) Flux

W/p Cl Index
4.266E-10 2.768E+03
1.699E-13 4.240E-01

Elapsed Time.

Step 1 , Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 * Activation of
Cold Pause of

Step 6 Activation Of
Cold Pause of

Step 7 a Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9, Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11, Activation of
Cold Pause of

Step 12, Activation of
Cold Pause of

Step 13, Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15, Activation of
Cold Pause of

Step 16 i Activation of
Cold Pause of

Step 17, Activation of
Cold Pause of

Step 18 . Activation of
Cold Pause of

Step 19 t Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21, Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 Activation of
Cold Pause of

Step 24 * Activation of

2.27682E+06(s); i.e.
2.92592E+07(5), i.e.

2.27682E+06(a), i.e.
2.92592E+07(a), i.e.

2.27682E+06(a), i.e.
2.925929+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(5), i.e.

2.27682E+06(5), i.e.
2.925923+07 (a), i.e.

2.27682E+06(a), i.e.
2.92592E+07(5), i.e.

2.276823+06(5), i.e.
2.92592E+07(8), i.e.

2.27682E+06(e), i.e.
2.92592E+07(6), i.e.

2.27682E+06(o), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s8), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(m), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(a), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

3.31020X+06(s), i.e.
2.82258E+07(s), i.e.

2.82600E+06(s), i.e.
2.87100E+07(s), i.e.

2.14200E+06(s), i.e.
2.939403+07(s), i.e.

2.124009+06(s), i.e.
2.941203+07(s), i.e.

1.38060E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338 .65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)

26.35 (d)
365.00 Cd)

1.07 Cy)
2.00 Cy)

2.07 (y)
3.00 (y)

3.07 Cy)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 Cy)
6.99 (y)

7.07 (y)
7.99 Cy)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 Cy)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 Cy)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 C(y)
22.98 (y)

23.03 (y)

Intervals s 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals n 2

Intervals, 2

Intervals, 2

Intervals , 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals , 2

Intervals , 2
i
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Cold Pause of

Step 25 Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 Activation of
Cold Pause of

Step 30 , Activation of
Cold Pause of

Step 31 . Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 Activation of
Cold Pause of

Step 35 Activation of

3.01SS4E+07(s),

6.89330E+OS(s),
3.08467E+07(u),

2.37945E+06(s),
2-.91565E+07(s),

2.45055E+06(s),
2.90854E+07(s),

4.18396Zf06(s).
2.73520E+07(s),

3.16070E+06(s),
2.83753E+07(s),

4.29096E+06(s),
2.72450E+07(s),

2.37474E+06(a).
2.91613E+07(s),

1.678273+06(m).
2.98577E+07(s),

1. 58702E+06 (s)
2.994903+07(s).

1.45885E+06(s),
3.00772E+07(s),

2.27682B+06(s),

i.e.

i.e.
i.e .

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.

349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)

23 .98

24.00
24.98

25.06
2S.98

26.06
26.98

27.11
27.98

28.08
28.98

29.11
29.98

30.05
30.98

31.03
31.98

32.03
32.97

33.02
33.97

34.05

(y)

(y)
(y)

(y)
(y)

(Y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(Y)
(y)

(Y)
(y)

(y)
(y)

(y)
(y)

(y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Cooling Times (s) .

2.9259E+07

338.6 (d)

AJBRP Reactor

Step . 1

Elapsed Time . 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals* 4.4129E+22 1.0025Z-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.07023E-13 1.847787E+04

Step. 2

Elapsed Time , 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3' WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.3024E-13 1.8477878+04

G(MeV/g s) Bq/cm3
1.5171E+03 2.2307E+03

G(MeV/g~s) Bq/cm3
1.8460E-01 1.3944E+01

G(MeV/g-s) Bq/cm3
1.5171E+03 2.2411E+03

Ci/cm3 ALI/Cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.0571E-08 1.7080E-04

Ci/cm3 ALI/cm3
4.8992E-10 2.6703E-05

G(MeV/g*s) Bq/cm3
1.8637E-01 1.8127E+01

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41293+22 1.00263-09 1.8477878+04
Production of H . 0. appm/y.
Production of He I 0. appm/y.

Elapsed Time , 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.3648-13 1.847787E+04

G(MeV/g*s) Bq/cm3
1.5171E+03 2.245lE+03

Ci/cm3 ALI/cm3
6.0678E-08 1.7275E-04

G(MeV/g-s) Bq/cm3 Ci/cm3
1.8775E-01 2.04331+01 5.5225E-10

ALI/cm3
2.7616E-05

Step * 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787X.04
Production of H # 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.3884E-13 1.847787E+04

G(MeV/g9s) Bq/cm3
1.5171E+03 2.2473E+03

GC(MeV/g *) Bq/cm3
1.8882E-01 2.2017E+01

Ci/cm3 ALI/cm3
6.07381-08 1.7362E-04

Ci/cm3 ALI/cm3
5.9504E-10 2.8170E-05
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Step. S

Elapsed Time , 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03 6.07BOE-08 1.7416E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 SATS/cm3 JoULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4014E-13 1.847787E+04 1.8965E-01 2.3204E+01 6.2714E-10 2.8569E-05

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51721+03 2.2500E+03 6.0812E-08 1.7455E-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time t 6.00 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.41042-13 1.847787E+04 1.9029E-01 2.4118E+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time . 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2509E+03 6.0836E-08 1.7485E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-6) Sq/cm3 Ci/cm3 ALI/d

otals. 4.4129E+22 4.41713-13 1.847787E+04 1.90803-01 2.4826E+01 6.70983-10 2.9106E-05

Step . 6

Elapsed Time * 7.07 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03 2.2516E+03 6.0855E-08 1.7508E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 7.99 (y) 1
NEcm3 WATT/cm3 JO79E/cm3 G(9eV/-) Bq/cm3 Ci/cm3 AL/cm3

otals. 4.4129E+22 4.4223R-13 1.847787E+04 1.9118E-01 2.S377E+01 6.8586E-10 2.9287E-05

Step . 9

Elapsed Time 8.07 (y)
N/cM3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2522E+03 6.0869E-08 1.7526E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATr/cm3 JOUTLE/cm3 G(NeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 4.4263E-13 1.847787E+04 1.91493-01 2.58053+01 6.9742E-10 2.9428E-05

Step . 10

Elapsed Time . 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25262+03 6.0881E-08 1.7540E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
E/cm3 IfATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E.22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01 7.0643E-10 2.9538E-05

Step . 11

Elapsed Time . 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03 6.0889E-08 1.7550E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 10.99 (y)
I/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.41292+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01 7.1344E-10 2.9623E-05

Step i 12

Elapsed Time * 11.06 (y)
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03

Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01

Step * 13

Elapsed Time 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/dc3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01

Step . 14

Elapsed Time . 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.8477878+04 1.5172E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 13.99 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(Mev/gas)

otals. 4.4129E+22 4.4364E-13 1.847787Z+04 1.9224E-01

Step . 15

Elapsed Time * 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 14.99 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(NeV/g s)

otals. 4.4129E+22 4.43731-13 1.847787E+04 1.9231E-01

Step . 16

Elapsed Time . 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g59)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 .1.5172E+03
Production of H * 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 GC(eV/g*sj

otals, 4.41291+22 4.43801-13 1.847787E+04 1.9236E-01

Step . 17

Elapsed Time * 16.06 (y)
N/cm3 WATT/cm3 JOULE/cr3 G(MeV/g9s)

otals. 4.41291+22 1.00261-09 1.8477871+04 1.51728+03
Production of H i 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time 16.99 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 4.41291+22 4.43861-13 1.847787E+04 1.9240E-01

Step I 18

Elapsed Time . 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g$s)

otalst 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Bq/cm3
2.2532E+03

Bq/cm3
2.66001+01

Bq/ cm3
2.2534E+03

Bq/cm3
2.6757E+01

Bq/cm3
2.2535B+03

Bq/cm3
2.6881E+01

Bq/cm3
2.25361+03

Bq/cm3
2.6978E+01

Bq/cm3
2. 253711+03

Sq/cm3
2.7054E+01

Bq/cm3
2.2538E+03

Bq/cm3
2.7114E+01

Ci/cm3
6.0896E-08

Ci/cm3
7.1891E-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

Ci/cm3
6.0906E-08

Ci/cm3
7.2651E-10

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

Ci/cm3
6.0912E-08

Ci/cm3
7.3118E-10

Ci/cm3
6.09141-08

Ci/cm3
7.3280E-10

ALI/cm3
1.7559E-04

ALI/cm3
2.9690E-05

ALI/cm3
1.7565E-04

ALI/cm3
2.9742E-05

ALI/cm3
1.7570E-04

ALI/cm3
2.9783E-05

ALI/cm3
1.7574E-04

ALI/cm3
2.9814E-05

ALI/cm3
1.7578E-04

ALI/Cm3
2.9839E-05

ALI/cm3
1. 7580Z-04

ALI/cm3
2.9859E-05

ALI/cm3
1.7582E-04

ALI/cm3
2.9874E-05

Sq/cm3 Ci/cm3
2.2539E+03 6.0915E-OS

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(MeV/g-s) Bq/cm3

otalso 4.41291+22 4.43901-13 1.847787E.04 1.9243E-01 2.7161E+01

Step * 19

Elapsed Time * 18.06 (y)
N/cm3 WATT/cm3 7OULE/cm3 G(t4eV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51721+03 2.2539E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Ci/cm3
7.3408E-10

Ci/cm3 ALI/cm3

6.0917E-08 1.7S83E-04
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Elapsed Time * 18.99 (y)
N/cm3 WATT/cm3 JOULE/Ce3 G(MeV/gs) Sq/cm3

otals. 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01

Step s 20

Elapsed Time * 19.09 (y)
N/cm3 UATr/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03 2.2757E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 19.98 (y)
N/cm3 WATJ/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 4.9399E-13 1.847787E+04 1.93538-01 3.2642E+01

Step * 21

Elapsed Time . 20.07 (y)
N/cm3 WATT/cd3 JOULE/cm3 G(MeV/g5s) Bq/cm3

otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.2707E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 20.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41298+22 4.8162E-13 1.847787E+04 1.9386E-01 3.2083E+01

Step . 22

Elapsed Tine . 21.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/ce3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2555E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bg/cm3

otals. 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01 2.8697E+01

Step * 23

Elapsed Time 22.05 (y)
N/cm3 IATr/c03 JOULE/cm3 G(NeV/gps) Bq/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03 2.2520E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals, 4.4129E+22 4.3808E-13 1.847787E+04 1.9308E-01 2.7548E+01

Step . 24

Elapsed Time . 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00218-09 1.847787E+04 1.51648+03 2.23358+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 23.98 (y)
U/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.0177E-13 1.8477878+04 1.9205Z-01 2.3284E+01

Step . 25

Elapsed Time * 24.00 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 4.41292+22 1.00163-09 1.8477878+04 1.51573+03 2.2114E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 24.98 (y)
N/cmO3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 3.6259E-13 1.847787E+04 1.9057E-01 1.8182E+01

Step . 26

Elapsed Time * 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2479E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 25.98 (y)
N/cm3 11ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3023E-13 1.847787E+04 1.9111E-01 2.4364E+01

Ci/cm3 ALI/cm3
7.3510E-10 2.9887E-05

Ci/cm3
6.1506E-08

Ci/cm3
8.8220E-10

Ci/cm3
6.13718-08

Ci/cm3
8.6712E-10

Ci/cm3
6. 09608-08

Ci/cm3
7.75583-10

Ci/ce3
6.0865E-08

Ci/cm3
7.4455E-10

Ci/cm3

6.0365E-08

Ci/cm3

6.2930E-10

Ci/cm3
S.9768E-08

Ci/cm3
4.9141E-10

Ci/cm3
6.0754E-08

Ci/cm3
6. 5850E-10

ALI/cm3
1.8996E-04

ALI/cm3
3.3364E-05

ALI/cm3
1.8661E-04

ALI/cm3
3.2736E-05

ALI/cm3
1.7656E-04

ALI/cm3
3.04293-05

ALI /c03
1.7418E-04

ALI/cm3
2.9770E-05

ALI/cm3
1. 6247E-04

ALI/cm3
2.715S5-05

ALI/cm3
1.4859E-04

ALI /c03
2.4185E-05

ALI/cm3
1.7210E-04

ALI/cm3
2.8538E-05 i



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 299 of 400

Step . 27

Elapsed Time 26.06 (y)
N/cm3 WATT/cm3 7OULE/cm3 G(MeV/g9s)

otals, 4.4129E+22 1.0027E-09 1.847787E+04 1.5173E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 4.4830E-13 1.847787E+04 1.9161E-01

Step , 28

Elapsed Time . 27.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 4.4129E+22 1.0034E-09 1.847787E+04 1.5184E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 5.3858E-13 1.847787E+04 1.9377E-01

Step * 29

Elapsed Time * 28.08 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0031E-09 1.8477872+04 1.5178E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 5.0758E-13 1.847787E+04 1.9439E-01

Step . 30

Elapsed Time * 29.11 (y)
K/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0035S-09 1.847787E+04 1.5184R+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G1MeV/g-s)

otals. 4.4129E+22 5.5875E-13 1.8477875+04 1.9604E-01

Step . 31

Elapsed Time 30.05 (y)
N/cm3 WATT/cm3 JOULB/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0027E-09 1.8477875+04 1.51725+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs9)

otals. 4.4129E+22 4.75545-13 1.8477873+04 1.9536Z-01

Step i 32

Elapsed Time . 31.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gss)

otalso 4.4129Z+22 1.00235-09 1.8477875+04 1.5167E+03
Production of E * 0. appm/y.
Production of Ne I 0. appm/y.

Elapsed Time s 31.98 (y)
N/cm3 1ATT/cm3 JOULZ/cm3 G(HeV/qes)

otals. 4.4129E+22 4.24975-13 1.8477875+04 1.9413E-01

Step , 33

Elapsed Time * 32.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs)

otalss 4.4129Z+22 1.00225-09 1.8477875+04 1.5166E+03
Production of B 0. appm/y.
Production of He . 0. appm/y.

Bq/cm3
2.25511+03

Bq/cm3
2.6475E+01

Bq/cm3
2.2921E+03

Bq/cm3
3.6582E+01

Sq/cm3
2.2810E+03

Bq/cm3
3.4894E+01

Bq/cm3
2.3015E+03

Bq/cm3
4. 1174E+01

Bq/cm3
2.2691E+03

Bq/cm3
3.35655.01

Bq/cm3
2.2464Z+03

Bq/CM3
2.7876Z+01

Ci/cm3
6.0948E-08

Ci/cm3
7. 1553E-10

Ci/cm3
6.1949E-08

Ci/cm3
9.8870E-10

Ci/cm3
6.1650Z-08

Ci/cm3
9.4308E-10

Ci/cm3
6.2204E-08

Ci/cm3
1.1128E-09

Ci/cm3
6.1327E-08

Ci/cm3
9.07173-10

Ci/cm3
6.0714Z-08

Ci/cm3
7.5341Z-10

ALI/cm3
1.7705E-04

ALI/cm3
2. 9836E-05

ALI/cm3
2.0103E-04

ALI/cm3
3.6193E-05

ALI/cm3
1.9353E-04

ALI/cm3
3.4535E-05

ALI/cm3
2.0636E-04

ALI/cm3
3.8300E-05

ALI/cm3
1.8495E-04

ALI/cm3
3.29445-05

ALI/cm3
1.7001Z-04

ALI/cm3
2.9375Z-OS

Bq/cm3 Ci/cm3 ALr/cm3
2.2389E+03 6.0510Z-08 1.6528E-04

Elapsed Time * 32.97 (y)
N/cm3 WATT/cm3 JOULS/cm3 G(MeV/g9s) Bq/cm3

otals, 4.4129E+22 4.0918Z-13 1.8477875+04 1.93085-01 2.5239E+01

Step , 34

Ci/cm3 ALI/cm3
6.8214E-10 2.8007Z-OS
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Elapsed Time 33.02 (y)
N/cm3 WATT/cm3 JOUE/cm3 G(MeV/g s) Bg/cm3 - Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0021E-09 1.847787E+04 1.5165E+03 2.2332E+03 6.0358E-08 1.6201E-04
Production of 1 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 33.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 3.9923E-13 1.847787E+04 1.9213E-01 2.3210E+01 6.2730E-10 2.7037E-05

Step * 35
AJBRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital

Elapsed Time . 34.05 (y) Cooling Time 0.

cm3 JOULE/cm3 G(MeV/gos)Nuclide N/cm3

Na 23 1.0907E+19
Na 24 4.3305E+05
Na 24ml 1.2240E-01
Al 27 1.1068E+22
Al 28 3.66601+05
Si 28 1.5420E+11

S 32 8.89031+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0302E+07
S 36 1.8713E+17

Ar 37 6.55001+07
K 39 1.2658E+21
1 40 1.58801+17
K 41 9.1347B+19
K 42 1.30331+07

Ca 40 2.7445E+22
Ca 41 6.6802E+11
Ca 42 1.8317E+20
Ca 43 3.82191+19
Ca 44 5.9056E+20
Ca 45 8.04213+08
Ca 46 1.1324E+18
Ca 47 2.57111+05
Ca 48 5.2941E+19
Ca 49 2.2915E+04
Sc 45 1.2591E+16
Sc 47 1.8220E+05
Sc 49 1.5031E+05
Ti 46 2.54953+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V SO 2.22213+14
V 51 8.8661E+16
V 52 9.2658E+01

Cr 50 3.19211+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Nn 96 7.7761E+04
Fe 54 1.4290E+20
Fe 59 2.19203+09
Fe 56 2.2412E+21
Fe 57 5.17853+19
Fe 58 6.8395E+18
Fe 59 2.31601+07

AJBRF Reactor

Nuclide N/cm3

Co 59 1.4406E+16
Co 60m1 6.24011+02
Ni 58 2.9537E+16
Ni 60 1.13781+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.10243+05
Er 79 1.7953E+1S
Er 80 4.3763E+02
Br 81 1.7464E+1S
Rb 85 2.1507E+16
Rh 87 8.2934E+15

4.16911-12
3.2548E-13

9 .1443E-10

7.38901-15

6.4371E-15

2.96391-13

S.56651-11

7.4876E-17

4.90541-13

1. 0232E-13

1.96341-11

1.8972E-14
3.98171-12

3.2444E-07 9.76601+00
9.4863E-15 8.3994E-01

1.77391-07 1.43371+03

8.0587E-08 0.0000E+00

2.8110E-08 2.0648E-03

1.7272E+04 1.82283-01

3.5775E-06 2.5576E+01

3.5104E-04 2.65033-05

9.94813-06 0.00001+00

5.7873E-08 2.05123-01

1.4818E-08 4.09193+01

7.9117E-09 2.0179E-02
1.9711E-08 1.2920E-02

Bq/cm3

5.5646E+00
4.1997E+00

1.8898E+03

9.4455E-01

1.4999E+01

2.72503+00

2.0279E+02

1.4249E-01

3 .9655E+01

4.5453E-01

3.03621+01

4.36913-01
3.0362E+01

Ci/cm3 ALI/cm3 T/2

1.5040E-10 2.38831-06 1.498E+01 (h)
1.1351E-10 7.5534E-13 2.020E-02 (C)

5.10763-08 9.26383-06 2.241E+00 (m)

2.55281-11 7.2658E-07 8.750E+01 (d)

4.05391-10 1.2605E-06 3.5031+01 (d)

7.3649E-11 1.69263-OS 1.280E+03(My)

5.4807E-09 8.70331-09 1.237E+01 (h)

3.8510E-12 4.1301E-08 1.030E+05 (y)

1.07183-09 3.0042E-05 1.627E+02 (d)

1.22863-11 7.2733E-07 4.538E+00 (d)

8.2060E-10 3.9482E-06 8.7191+00 (m)

1.1808E-11 2.3617E-07 3.3461+00 (d)
8.20601-10 2.4887E-06 9.719E+01 (m)

Na 24
Na 24ml

Al 28

S 35

Ar 37

K 40

K 42

Ca 41

Cs 45

Ca 47

Ca 49

Sc 47
Sc 49 S_

5.7258E-24 3.8824E+01 1.51761-11

1.1506E-13 3.7298E-11 1.76183-01

2.3479E-12 3.1448E-08 4.2015E+00

1.6613E-14 2.0686E-06 1.2511E-02

8.7440E-13 4.8497E-06 2.1131E+00

WArT/cm3 JOULE/cm3 G(MeV/g's)

7.0265E-15 6.3704E-12 2.0292E-03

3.2771E-11 8.85711-22 1.60641-16 1.489E+11(My)

2.8585E-01 7.7256E-12 4.0035E-09 3.7451+00 (m)

5.80573+00 1.5691E-10 1.45141-06 2.579E+00 (h)

1.7604E+01 4.75781-10 5.80993-06 2.735E+00 (y)

4.1758E+00 1.12863-10 7.5104E-06 4.450E+01 (d)

V 50

V 52

Mn 56

Fe 55

Fe S9

Bq/cm3 Ci/cm3 ALI/cm3 T/2

6.88293-01 1.8602E-11 1.1706E-09 1.0471+01 (m) Co 60ml

1.92963-13 2.6379E-08 1.48691-01 8.0643E-01 2.17963-11 1.2903E-06 1.097E+00 (d) As 76

3.68621-14 5.6160E-11 9.41263-03 2.87251-01 7.7636E-12 8.89323-09 1.760E+01 0m) Br 80

4.79423-17 1.0469E+02 0.0000E+00 3.79773-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
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Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+1S
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Ba130 2.2060E+14
Bal32 2.1020E+14
Ba134 5.0301E+15
Bal35 1.3719E+16
Ba136 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
Sm144 5.79812+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00
Sm148 2.1159E+14 2.12132-22 6.73273+01 0.0000E+00
Smi49 2.60162+14 8.4219E-22 7.66882+01 O.OOOOE+00
Sm150 1.38932+14
Sm1S2 5.0338E+14
SmlS3 4.0468E+OS 8.85562-14 2.1479E-08 4.3989E-02
Sm154 4.2827E+14

N180 9.2365E+ll
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJ3RF Reactor

5.8515E-05 1.5815E-15 2.8684E-09 l.059E+05(My) Sm147
6.66672-10 1.8018E-20 2.80112-14 6.971E+09(My) Sm148
2.8571E-09 7.7219E-20 1.1161E-13 2.000E+09(My) Sml49

1.6685E+00 4.5095E-11 1.23592-06 1.946E+00 (d) Sm153

Nuclide N/cm3 WA7T/cm3 JOULE/cm3 G(NeV/g-s) Bq/ cm3 Ci/cm3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.54882-1S 5.08841-02 3.60732-06
U235 8.5599E+12 2.00222-16 6.41542+00 1.9076E-05
U238 1.1803E+1S 3.97062-15 8.0769E+02 3.0961E-06
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03

Np239 1.08052+0S 2.6246E-14 7.7035E-09 2.8540E-02
here are 114 Nuclides.

Totals, 4.4129E+22 1.0029E-09 1.8477873+04 1.5180E+03
AJBRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital

5.8455E-03 1.5799E-13 2.86542-07 2.457E+05 (y) U234
2.6715E-04 7.22022-15 1.2311E-08 7.037E+02(My) U235
5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
3.6829E-01 9.9539E-12 1.0316E-08 2.3472+01 (m) U239
3.6813E-01 9.9496E-12 2.9451E-07 2.355E+00 (d) Np239

2.2545E+03 6.09332-08 1.7326E-04

Elapsed Time . 34.05 (y) Cooling Time 0.

COMPOSITION .

ELEMENT ATOMES/cm3

H 5.26630E+08
Be 1.95750E+10
Na 1.09073E+19
Mg 4.53525E+09
Al 1.10676E+22
Si 1.70154E+ll
P 5.70998E+05
S 9.35628E+20
Cl 3.93400E+09
Ar 5.45239E+08

K 1.35727E+21
Ca 2.83107E+22
SC 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.27427E+07
As 1.13335E+16
Se 6.76180E+07
Br 3.54167E+15
Kr 3.06232E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Pb 4.56952E+15
Mo 1.34127E+06
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In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Ef
Ta
w

Re
Hg
TI
Pb
Si
Th

U
Np
Pu

3.12104E-07
3.01002E+05
1.16227E+15
1.81318E+07
5.99097E-03
3 .55835E+06
7.04875E+OS
2.08115E+17
2 .92080E+06
1.48776E-01
4.78601E-02
4.92636E+04
6.39750E+04
1.88252E+15
1.36524E+08
1. 09454E+06
0.00000+00
1.53159E-02
2.10833E+04
7.69706E+14
2 .18193E+06
1.77921E-Ol
6.03115E-01
4.78079E+15
1. B5877E+03
1.28611E-02
1.18888E+1S
1.08052E+05
2.99194E+07

Production of H . 0. appm/y.

Production of He , 0. appm/y.
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gaema-rays

Group E range
I ( 10 -, 200 XeV)
2 ( 0.1 -2 0.2 MeV)
3 ( 0.2 -, 0.4 MeV)
4 C 0.4 -s 0.6 MeV)
S C 0.6 -a 0.8 MeV)
6 C 0.8 -a 1.0 MeV)
7 C 1.0 ->1.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 -,1.66 MeV)

10 (1.66 -a 2.0 MeV)
11 C 2.0 -> 2.5 MeV)
12 C 2.5 -, 3.0 MeV)
13 ( 3.0 - 4.0 MeV)
14 C 4.0 -a 5.0 MeV)
1S C 5.0 -a 6.5 MeV)

HeV/cm3-s
1.1145E-01
1.5451E-01
2.5958E-01
2.20515+00
S.7829E-02
5.0449E+00
2. 7423E+00
1.1129E+01
S .8870E+01
3.3645E+03
2.3621E+00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3^s
2.0263E+00
9. 9686E-01
8.6527E-01
4.4103E+00
8.26135-02
5.6054E+00
2.4706E+00
8.36755+00
3.7981E+01
1.8385E+03
1.0498E+00
5.6823E+00
2.4655E+01
1.9908E+00
9.1498E-11

(i
18-Group gamma source distribution (Photons/cm35s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 Iev

O.OOOO+00 O.OOOO+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00
1.0498E+00 1.83855+03 4.6348E+01 2.4706E+00 5.6054E+00 8.26135-02
4.41035+00 4.3263E-01 4.32635-01 9.9686E-01 1.01315+00 1.01315+00

AJERF Reactor
AJERF at the Omaha Veterans Affairs Hospital

At Cooling Time, 338.69 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28
6 32
S 33
S 34
S 36
E 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48

1.0907E+19
1. 1068E+22
1.5420E+ll
8.8903E+20
7.0172E+18
3.9390E+19
1.8713E+17
1.2658E+21
1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.72505+00
9.1347E+19
2.7445E+22
6.6801E+11 7.4875SE-17 3.5103E-04 2.65035-05 1.4249E-01
1.8317E+20
3.8219E+19
5. 9056E+20
1.9001E+08 1.1590E-13 2.3504E-06 0.0000E+00 9.3695E+00
1.1324E+18
5.2941E+19
1. 2591E+16
2.5495E+17
2.2992E+17
2.2782E+18

7.3649E-11 1.6926E-05 K 40

3.8510E-12 4.1301E-08 Ca 41

2.5323E-10 7.0981E-06 Ca 45
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Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.8824E+01 1.51761-1. 3.27711-11 8.85711-22 1.6064E-16 V 50

V S1 8.B6611+16
Cr 50 3.1921E+15
Cr 52 6.1558Z+16
Cr 53 6.97932+15
Cr 54 1.7375E+1S
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.7330E+09 1.31134E-14 1.63541-06 9.8909E-03 1.3917E+01 3.7615E-10 4.59321-06 Fe SS

Fe 56 2.24121+21
Fe 57 5.17851+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.13781+16
Ni 61 4.94631+14
Ni 62 1.5767E+1S
Ni 64 4.01781+14
Cu 63 2.0027R+16
Cu 65 8.9265E1.S
Zn 64 2.2091E+16
Zn 66 1.26821+16
Zn 67 1.86371+15
Zn 68 8.5456E+15
Zn 70 2.72738+14
Ga 69 6.10061+15

AJBRF Reactor

Nuclide N/cm3 WATT/C33 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.0485E+iS
As 75 1.1334E+16
Br 79 1.79532+15
Sr 81 1.74641+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.02641-13 5.6937E-09 Rb 87

Sr 84 1.3656E+15
Sr 86 2.40441+16
Sr 87 1.7070E+16
Sr 88 2.01381+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.44051+15
Zr 92 9.8444E+15
Zr 94 9.97641+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.64943+14
Sbl23 4.97341+14
Bal30 2.2060E+14
Ba132 2.1020E+14
Ba134 5.0301E+15
Bal35 1.3719E+16
Bal36 1.63451+16
Bal37 2.33751+16
Bal38 1.4921E+17
Sm144 5.79811+13
SM147 2.8219E+14 2.15181-17 1.03772+02 0.0000E+00 5.8515E-05 1.58151-15 2.8684E-09 5147

Sm148 2.11591+14 2.12131-22 6.73273+01 0.0000E+00 6.66673-10 1.8018E-20 2.8011Z-14 8148

Sm149 2.60163+14 8.42191-22 7.66888+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11613-13 Sm649

SnaSO 1.38931+14
SmlS2 5.03381+14
Sm3S4 4.2827E+14
1180 9.2365E+11
3182 2.0397E+14
1183 1.1014E+14
1184 2.3584E+14
1186 2.1883B+14

Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb207 1.0566E+1S,
Pb208 2.5051E+1S.
U234 6.5388E+10 4.54881-1S 5.08841-01 3.6073E-06 5.84553-03 1.57991-13 2.86543-07 U234

U235 8.55993+12 2.00223-16 6.41543+00 1.9076E-05 2.6715E-04 7.22021-15 1.23113-08 U235

U238 1.18033+15 3.97061-15 0.07692+02 3.0961E-06 5.80213-03 1.56813-13 2.55603-07 U238

338.6 (d) 4.34291-13 1.8477878+04 1.9223E-01 2.6170E+01 7.0730E-10 2.92211-0S

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At cooling Time * 338.65 (d)

Energy distribution of decay ganmna-rays

Group Z range MeV/cm3*8 Pbotons/cm3-e

1 C 10 -a 100 KeV) 2.32968-02 4.2357E-01

2 C 0.1 -. 0.2 HeV) 3.7397E-05 2.4127E-04

3 C 0.2 -, 0.4 MeV) 3.7000E-06 1.2333E-05

4 C 0.4 -a 0.6 MeV) 2.78683-05 S.5737E-05

S C 0.6 -a 0.8 MeV) 3.4103E-09 4.8719E-09
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6 ( 0.8 -, 1.0 MeV) 1.9953E-09 2.2170E-09
7 ( 1.0 -. 1.22 MeV) 1.9023E-09 1.7138E-09

(1.22 -. 1.44 MeV) 1.6284E-09 1.2243E-09 i
9 (1.44 -. 1.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -, 2.0 MeV) 1.65328-09 9.03408-10
11 C 2.0 -. 2.5 MeV) 1.9975E-09 8.8778E-10
12 C 2.5 -. 3.0 WeV) 1.5319E-09 5.5704E-10
13 C 3.0 -. 4.0 MeV) 1.7824E-09 5.0926E-10
14 C 4.0 -. 5.0 MeV) 8.6382E-10 1.9196E-10
15 C 5.0 -. 6.5 MeV) 5.2611E-10 9.1498E-1l

18-Group gamma source distribution (Photons/cm3*5)
SCaLE-ORNL 18-Group gamma Library from 10 MeV to 10 1eV

O.00008+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.7480E-01 1.7238E-09 2.2170E-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 2.1179E-01 2.1179E-01

A.TRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time s 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

8 5.26630E+08
He 1.95750E+10
Na 1.09073E+19
Mg 4.53958E+08
Al 1.10676E+22
Si 1.70154E+ll
P 5.52661E+01
S 9.35628E+20

Cl 4.00901E+09
Ar 4.78734E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.442488+21
Co 1.44063E+16
Ni 4.33883E+16 _
Cu 2.89540X+16
zn 4.54555E+16
Ga 1.01490E+16
Ge 2.27547E+07
As 1.13335E+16
Se 6.77284E+07
Br 3.54167E+15
Kr 3.06451E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+1S
MO 1.35628E+06
In 0.00000E+00
Sn 3.02246E+05
Sb 1.16227E+15
Te 1.83226E+07

1 6.12530E-03
Xe 3.63735E+06
Cs 7.04754E+05
Ba 2.08115E+17
La 2.92106E+06
Ce 1.49544E-01
Pr 4.78672E-02
Nd 5.15984E+04
Pm 6.43197E+04
Sm 1.88252E+15
Eu 1.36921E+08
Cd 1.13052E+06
Lu 0.00000E+00
Hf 1.53159E-02
Ta 2.16075E+04

W 7.69706E+14
Re 2.19493E+06
Eg 1.76411E-01
T1 6.0S237E-01
Pb 4.78079E+15
Bi 1.85916E+03
Th 1.59296E-02

U 1.18888E+1S
Np 5.54030E-39
Pu 3.00274E+07

Totals: 4.41291E+22

AJBRF Reactor AJBRF Soil (Side) Fluxc
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AJBRP at the Omaha Veterans Affairs Hospital

Time D (Sv/h) Bq/g
zero 3.795E-04 9.594E+02

338.6 (d) 4.806E-08 1.114E+01

AJRRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000OOE+00(cm3) of WBS Concrete S1 .

Time Becquerel Sv/h ALI
zero 2.255E+03 3.795E-04 1.7331

338.6 (d) 2.6173+01 4.806E-08 2.9221

AJBRF Reactor
AJBPF at the Omaha Veterans Affairs Hospital

Time Bq/Kg 1W/Kg Ci/rI
zero 9.5943+05 4.2683-10 2.5931

338.6 (d) 1.1143+04 1.8483-13 3.010E

AJ87RF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g
zero 9.594E+02 3.795E-04 4.2681

338.6 (d) 1.1143+01 4.806E-08 1.8483

Eq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
2.255E+03 6.093E-02 1.7333-04 1.003E-09 1.847787E+04
2.617E+01 7.073E-04 2.9223-05 4.343E-13 1.8477873+04

AJ3RF Soil (Side) Flux

Watt
I-04 1.003Z-09
C-05 4.343E-13

AJ9RF Soil (Side) Flux

g NMeV/g8
I-05 1.518E+03
I-07 1.922E-01

AJ8RF Soil (Side) Flux

Cl Index
:-10 2.7683+03
E-13 4.245E-01

Step 1 . Activation of 2.276823+06(s), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 2 . Activation of 2.276823+06(8), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 3 * Activation of 2.276823+06(8), i.e.
Cold Pause of 2.925923,07(a), i.e.

Step 4 * Activation Of 2.276822+06(s), i.e.
Cold Pause of 2.925923+07(8), i.e.

Step 5 * Activation of 2.27682Z+06(a), i.e.
Cold Pause of 2.92592E+07(C), i.e.

Step 6 * Activation of 2.276823+06(8), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 7 Activation of 2.27682Z+06(s), i.e.
Cold Pause of 2.925S92+07(g), i.e.

Step 8 . Activation of 2.276823+06(s), i.e.
Cold Pause of 2.925922+07(s), i.e.

Step 9 * Activation of 2.276822+06(u), i.e.
Cold Pause of 2.925923+07(8), i.e.

Step 10 . Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.925923+07(u), i.e.

Step 11 2 Activation of 2.276821+06(s), i.e.
Cold Pause of 2.925923+07(a), i.e.

Step 12 * Activation of 2.276823+06(m), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 13 tActivation of 2.27682E+06(s). i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 14 aActivation of 2.276823+06(8), i.e.
Cold Pause of 2.925923+07(a), i.e.

Step 15 * Activation of 2.276823+06(u), i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 16 * Activation of 2.276823+06(g), i.e.
Cold.Pause of 2.925923+07(a), i.e.

Step 17 * Activation of 2.276823+06(9), i.e.
Cold Pause of 2.925923+07(a), i.e.

Step 18 * Activation of 2.276829+06(C), i.e.
Cold Pause of 2.92592S+07(s). i.e.

Step 19 Activation of 2.276821+06(a), i.e.
Cold Pause of 2.925929+07(s), i.e.

Step 20 * Activation of 3.310203+06(s), i.e.
Cold Pause of 2.822583+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 td)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.6S (d)

26.35 (d)
338.65 ld)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 td)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 td)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 Cy)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 Cy)
1S.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 Cy)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

Intervals * 2

Intervals * 2

Intervals 2

Intervals i 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals * 2

Interval. . 2

Intervals s 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Interval. * 2

Intervals * 2

Intervals * 2

Intervals * 2



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 306 of 400

Step 21 * Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 * Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 * Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 t Activation of
Cold Pause of

Step 34 * Activation of
Cold Pause of

Step 35 S Activation of
Cold Pause of

Step 36 Activation of

2.82600E+06(s), i.e.
2.87100E+07(s), i.e.

2.14200E+06(s), i.e.
2.93940E+07(s), i.e.

2.12400E+06Cs), i.e.
2.94120E+07(s), i.e.

1.38060E+06(s), i.e.
3.015549+07(s), i.e.

6.89330E+OS(s), i.e.
3.08467E+07(s), i.e.

2.37945E+06(s), i.e.
2.915658+07(s), i.e.

2.45055E+06 (s), i.e.
2.908548+07(s), i.e.

4.183968+06(s), i.e.
2.73520E+07 (s), i.e.

3.16070E+06(s), i.e.
2.83753E+07(S), i.e.

4.290962+06(s), i.e.
2.73450E+07(s), i.e.

2.37474E+06(s), i.e.
2.91613E+07(s), i.e.

1.67827E+06(s), i.e.
2.985779+07(s), i.e.

1.58702E+06(5), i.e.
2.994908+07(s), i.e.

1.45s855+06(s), i.e.
3.00772E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

2.276822+06(s), i.e.

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98- (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33.97 (y)

34.05 (y)
34.97 (y)

35.05 (y)

Intervals, 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals, 2

Intervals s 2

Intervals , 2

Intervals s 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals 2

Cooling Times (s)

2. 9259E+07

338.6 (d)

AJBRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 WATr/cm3 JOULB/cm3

otals. 4.41293+22 1.00253-09 1.847787E+04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 WATr/cm3 JOULI/cm3

otals. 4.41293+22 4.0702E-13 1.847787E+04

G (NeV/g-s) Sq/cm3
1.5171E+03 2.2307B+03

G(MeV/g*s) Bq/cm3
1.8460E-01 1.39443+01

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Step . 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time i 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41292+22 4.30243-13 1.847787E+04

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H. 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time s 3.00 (y)
N/cm3 WATT/cm3 JOULR/cm3

otals, 4.4129E+22 4.3648E-13 1.847787E+04

G(MeV/g*s) hq/cm3 Ci/cm3
1.5171E+03 2.24113+03 6.0571E-08

G(Mev/g.s) Sq/cm3 Ci/cm3
1.8637E-01 1.8127E+01 4.8992E-10

G(MeV/g-s) Bq/cm3 Ci/cm3
1.5171E+03 2.2451E+03 6.0678E-08

ALI/cm3
1.7080E-04

ALI/cm3
2.6703E-05

ALI/cm3
1.7275E-04

G(Mev/g-s) Bq/cm3 Ci/cm3 ALI/cm3
1.8775E-01 2.04333+01 5.5225E-10 2.7616E-05
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Step . 4

Elapsed Time s 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2473E+03
Production of H s 0. appm/y.
Production of He , 0. appm/y.

Ci/cm3 ALI/cm3
6.0738E-08 1.7362E-04

Elapsed Time .
K/cm3

otals. 4.4129E+22

4.00 (y)
WATr/cm3 JOUIL/cm3 G(MeV/gr) Bq/cm3

4.3884B-13 1.847787E+04 1.8882E-01 2.2017E+01
Ci/cm3 ALI/cm3

5.9504E-10 2.8170E-05

Step . S

Elapsed Time . 4.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g'B) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03
Production of H * 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATT/c-3 JOUBE/cm3 0(MeV/g's) Bq/cm3

otals. 4.4129E+22 4.4014E-13 1.847787Z+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g~s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2500E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3

otals. 4.41291+22 4.41041-13 1.847787E+04 1.90291-01 2.4118E+01

Step . 7

Elapsed Time 6.07 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/g's) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.2509E+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WAST/cm3 JOULE/cm3 G(NeV/g's) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step. 8

Elapsed Time I 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 O(NeV/g*s) Bq/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H . 0. appm/y.
Production of He * 0. appe.y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.42231-13 1.847787E+04 1.9118E-01 2.53771+01

Step s 9

Elapsed Time e 8.07 (y)
N/cm3 WATr/cm3 JOULI/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00261-09 1.8477871+04 1.5172E+03 2.25228+03
Production of H s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149Z-01 2.5805E+01

Step . 10

Elapsed Time t 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2526E+03
Production of H i 0. appm/y.
Production of He * 0. appe/y.

Elapsed Time , 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.61381+01

_f Step * 11

Ci/cad
6.0780E-08

Ci/cm3
6.27141-10

Ci/cm3
6.0812E-08

Ci/cm3
6.5184E-10

Ci/cm3
6.08361-08

Ci/cm3
6.70981-10

ALI /cm3
1.7416E-04

ALI/cm3
2.8569E-05

ALI/cm3
1.7455E-04

ALI/cm3
2.8872E-05

ALI/cm3
1.7485E-04

ALI/cm3
2.9106E-05

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

Ci/cm3
6.0869Z-08

Ci/cm3
6. 9742E-10

Ci/cm3
6.0881E-08

Ci/cm3
7.0643E-10

ALI/cm3

1.7508E-04

ALI/cm3
2.9287E-05

ALI/cm3

1.7526E-04

.ALI/cm3

2.9428E-05

A l/cm3
1.7540E-04

ALI/cem3

2.9538E-05
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Elapsed Time , 10.06 (y)
N/Cm3 WATT/em3 JOULE/cm3 G(MeV/9s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.S172E+03 2.25292+03
Production of H * o. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 10.99 (y)
N/em3 WATT/em3 JOULE/cm3 G(MeV/gVs) Sq/crm3

otals, 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397B+01

Step t 12

Elapsed Time , 11.06 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/Cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03
Production of H. 0. appm/y.
Production of He * 0. app/y.

Elapsed Time , 11.99 (y)
N/cm3 IATT/em3 JOULE/em3 G(MeV/g's) Bq/Cm3

otals, 4.4129E+22 4.43381-13 1.8477872+04 1.9204E-01 2.66001+01

Step t 13

Elapsed Time , 12.06 (y)
N/cm3 rATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

otals* 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2534E+03
Production of H. O. appm/y.
Production of He, O. appm/y.

Elapsed Time , 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.41291+22 4.4353E-13 1.847787E+04 1.9215E-01 2.6757E+01

Step . 14

Elapsed Time I 13.06 (y)
N/cm3 WATT/cm3 JOULE/em3 G(HeV/g95) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.51721+03 2.2535B+03
Production of H. O. appm/y.
Production of He O. appm/y.

Elapsed Time 13.99 (y)
N/cm3 1ATT/Cm3 JOIJLE/CM3 G(NeV/g's) Bq/em3

otals, 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.68811+01

Step , 1S

Elapsed Time i 14.06 (y)
N/em3 WATT/em3 .7OULE/em3 G(HeV/g9s) Bq/Cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25361+03
Production of H. O. appm/y.
Production of He O. appm/y.

Elapsed Time , 14.99 (y)
N/cm3 WATT/cm3 JOULE/em3 G(MeV/9's) Bq/cm3

otals, 4.4129E+22 4.43733-13 1.847787E+04 1.92311-01 2.6978B+01

Step . 16

Elapsed Time s 15.06 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G(NeV/I's) Bq/cm3

otals, 4.4129E+22 1.00261-09 1.8477871+04 1.5172E+03 2.25371+03
Production of H. O. appm/y.
Production of He s O. appm/y.

Elapsed Time , 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) 8q/em3

otals. 4.4129E+22 4.4380E-13 1.8477871+04 1.9236E-01 2.70541+01

Step , 17

Elapsed Time , 16.06 (y)
N/em3 WATT/cm3 JOULE/cm3 G(MeV/g'a) Bq/cm3

otalst 4.41293+22 1.00261-09 1.8477871+04 1.5172E+03 2.2538E+03
Production of H. O. appm/y.
Production of Be, O. appm/y.

Elapsed Time , 16.99 (y)
N/Cm3 SATT/cm3 JOULE/cm3 G(HeV/g*a) Bq/em3

otals, 4.4129E+22 4.4386E-13 1.847787E+04 1.92403-01 2.7114E+01

Step , 18

Elapsed Time , 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/em3

otalss 4.41291+22 1.00263-09 1.8477873+04 1.5172E+03 2.25393+03
Production of H s O. appm/y.

Ci/cm3
6.0889E-08

Ci/cm3
7.1344E-10

Ci/cm3
6.0896E-08

Ci/cm3
7.1891E-10

Ci/cm3
6.0902Z-08

Ci/cm3
7.2318E-10

Ci/cm3
6.0906E-08

Ci/cm3
7.2651E-10

Ci/em3
6.0909E-08

Ci/cm3
7.29133-10

Ci/em3
6.09123-08

Ci/cm3
7.3118E-10

Ci/cm3
6.0914E-08

Ci/cm3
7.3280E-10

ALI/cm3
1.7550E-04

ALI/Cem3
2.9623E-05

ALI/em3
1.7559E-04

ALI/cm3
2.96901-05

ALI/cm3
1.7565E-04

ALI/Cm3
2.9742E-05

ALI/cm3
1.7570E-04

ALI/em3
2. 97833-05

ALI/cm3
1.75743-04

ALI/cm3
2.9814E-OS

ALI/cm3
1.7578E-04

ALI/cm3
2.9839E-05

ALI/cm3
1. 7580E-04

ALI/cm3
2.9859E-0O

Ci/cm3 ALI/em3
6.0915E-08 1.7582E-04
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Production of He * 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129B+22 4.4390E-13 1.847787E+04 1.9243E-01 2.7161E+01 7.3408E-10 2.9874E-05

Step * 19

Elapsed Time * 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 AEI/cm3

otalus 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01 7.3510E-10 2.9887E-05

Step . 20

Elapsed Time 19.09 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/Cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5179E+03 2.2757E+03 6.1506E-08 1.8996E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 Q(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.9399E-13 1.8477872+04 1.9353E-01 3.2642E+01 8.82203-10 3.3364E-05

Step * 21

Elapsed Time * 20.07 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/Cm3

otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.2707E+03 6.1371E-08 1.8661E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/Cm3

otals. 4.4129E+22 4.8162E-13 1.847787E+04 1.9386E-01 3.2083E+01 8.6712E-10 3.2736E-05

Step . 22

Elapsed Time * 21.05 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2555E+03 6.0960E-08 1.7656E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 21.98 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01 2.8697E+01 7.7558E-10 3.0429E-05

Step , 23

Elapsed Time 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0025E-09 1.8477871+04 1.51701*03 2.25201+03 6.0865E-08 1.7418E-04
Production of H . 0. appey.
Production of He 0. appm/y.

Elapsed Time I 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3808Z-13 1.847787E+04 1.9308E-01 2.75481+01 7.44551-10 2.9770E-OS

Step i 24

Elapsed Time , 23.03 (y)
Y/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalso 4.41291+22 1.0021Z-09 1.847787E+04 1.5164E+03 2.2335E+03 6.0365E-08 1.6247E-04
Production of H * 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 4.0177E-13 1.847787E+04 1.9205E-01 2.3284E+01 6.29301-10 2.71558-05

Step i 25

Elapsed Time . 24.00 (y)
N/CM3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cml

otalst 4.4129E+22 1.0016E-09 1.8477871+04 1.5157E+03 2.2114E+03 5.9768E-08 1.4859E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
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otals- 4.4129E+22 3.6259E-13 1.847787E+04 1.9057E-01 1.8182E+01

Step . 26

Elapsed Time . 25.06 Cy)

N/cm3 UfATT/cM3 JOULE/cm3 G(MeV/g-s) Bq/cs3
otals, 4.4129E+22 1.0026E-09 1.847787E+04. 1.5172E+03 2.2479E+03

Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/gqs) Bq/om3

otals. 4.4129E+22 4.3023E-13 1.847787E+04 1.9111E-01 2.4364E+01

Step * 27

Elapsed Time 26.06 (y)
N/cm3 11ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.41293+22 1.00273-09 1.847787E+04 1.51732+03 2.2551E+03
Production of H . 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time . 26.98 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) 8q/cm3
otals. 4.4129E+22 4.4830E-13 1.847787E+04 1.9161Z-01 2.6475E+01

Step * 28

Elapsed Time . 27.11 (y)

H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3
otals. 4.41293+22 1.0034E-09 1.847787E+04 1.5184E+03 2.2921E+03

Production of H 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time s 27.98 (y)
N/cm3 WATT/ca3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otalsa 4.41298+22 5.3S58E-13 1.847787E+04 1.9377E-01 3.6s82R+01

Step s 29

Elapsed Time * 28.08 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gIs) Bq/cm3
otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5178E+03 2.28103+03

Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 28.98 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3
otals. 4.4129E+22 5.07583-13 1.847787E+04 1.94393-01 3.48943+01

Step * 30

Elapsed Time a 29.11 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3
otals. 4.41292+22 1.0035E-09 1.8477873+04 1.5184E+03 2.3015E+03

Production of H . O.appm/y.

Production of He i 0. appm/y.

Elapsed Time * 29.98 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Sq/cm3

otals. 4.4129E+22 5.5875E-13 1.847787E+04 1.96043-01 4.1174E+01

Step . 31

Elapsed Time . 30.05 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(HeV/grs) Bq/cm3

otals. 4.4129E+22 1.00273-09 1.8477873+04 1.5172E+03 2.26913+03

Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 30.98 (y)
N/cm3 KATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otalsa 4.4129E+22 4.7554E-13 1.847787E+04 1.9536E-01 3.3565E+01

Step * 32

Elapsed Time . 31.03 (y)

N/cm3 NATT/cm3 JOULE/cml G(MeV/grs) Bq/cm3
otalsa 4.4129E+22 1.00233-09 1.847787E+04 1.5167E+03 2.2464E+03

Production of H a 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time a 31.98 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3
otalsa 4.4129E+22 4.2497E-13 1.847787E+04 1.94133-01 2.7876E+01

Step * 33

4.9141E-10 2.418SE-OS

Ci/cm3
6.0754E-08

Ci/cm3
6.58503-10

Ci/cm3
6.0948E-08

Ci/cm3
7.1553E-10

Ci/cm3
6.1949E-08

Ci/cm3
9.88703-10

Ci/cm3
6.1650E-08

Ci/cm3
9.43083-10

Ci/cm3
6.2204E-08

Ci/cm3
1.1128E-09

Ci/cm3
6.13273-08

Ci/cm3
9. 0717E-10

APLI/cm3
1.7210E-04

ALI/cm3
2.8538E-OS

ALI/Cm3
1.7705E-04

ALI/cm3
2.98362-OS

ALI/Cm3
2.01033-04

ALI/cm3
3.61933-OS

ALI/cm3
1. 9353E-04

ALI/cm3
3.4535E-OS

ALI/cm3
2.0636E-04

ALI/Cm3
3.8300E-OS

ALI/Cm3
1.8495E-04

ALI/cm3
3.2944E-OS

Ci/cm3 ALI/cm3
6.0714E-08 1.7001E-04

Ci/cm3 ALI/cm3
7.5341E-10 2.9375E-05

I
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Elapsed Time 32.03 (y)
N/Cm3 WATT/em3 JOULE/cm3 G(MeV/g-s) Bq/em3 Ci/c03 ALI/cm3

otals. 4.4129E+22 1.0022E-09 1.847787E+04 1.5166E+03 2.2389E+03 6.0510E-08 1.652BE-04
Production of H s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 32.97 (y)
N/cm3 WATT/CM3 JOULE/ce3 G(MeV/q9s) Bq/cm3 Ci/Ce3 ALI/cm3

otals, 4.4129B322 4.0918E-13 1.8477878+04 1.9308E-01 2.5239E+01 6.8214E-10 2.8007E-05

Step * 34

Elapsed Time * 33.02 (y)
N/cm3 WATT/cm3 JOULE/Cm3 GCMeV/g*s) Bq/cm3 Ci/Cm3 ALI/cm3

otals, 4.4129E+22 1.0021E-09 1.847787E+04 1.5165E+03 2.2332E+03 6.035SE-08 1.6201E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 33.97 (y)
N/Cm3 WATT/Cm3 JOULE/em3 G(MeV/g*s) Eq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 3.99233-13 1.8477873+04 1.9213E-01 2.3210E+01 6.2730E-10 2.7037E-05

Step 35

Elapsed Time * 34.05 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALH/cm3

otals. 4.4129E+22 1.0025E-09 1.8477873+04 1.5172E+03 2.2503E+03 6.0819E-08 1.7326E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 34.97 Cy)
N/cm3 VATT/cm3 JOUL3E/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.34293-13 1.847787E+04 1.9223E-01 2.6170E+01 7.0730E-10 2.9221E-05

Step * 36
AJBRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 35.05 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

Na 23 1.0907E+19
Na 24 4.3305E+05 4.16913-12 3.24441-07 9.7660E+00
Na 24ml 1.22403-01 3.25481-13 9.48633-1S 8.3994E-0O
Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03
Si 28 1.5850E+ll
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0511E+07 7.53943-15 8.22273-08 0.00003+00
S 36 1.8713E+17

Ar 37 6.5520E+07 6.4391Z-1S 2.81183-08 2.06541-03
K 39 1.2658E+21
K 40 1.5880E+17 2.9639E-13 1.72721+04 1.8228E-01
K 41 9.1347E+19
K 42 1.3033E+07 5.5665E-11 3.5775E-06 2.5576E+01

Ca 40 2.74453+22
Ca 41 6.8666E+11 7.6965E-17 3.60833-04 2.7242E-OS
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.5541E+08 5.21773-13 1.05811-OS O.OOOO+00
Ca 46 1.1324E+18
Ca 47 2.5711E+OS 1.02321-13 5.78731-08 2.0512E-01
Ca 48 5.29413+19
Ca 49 2.2915S+04 1.9634E-11 1.48188-08 4.0919E+01
Sc 45 1.2591E+16
Sc 47 1.8220E+OS 1.8972Z-14 7.9117E-09 2.01793-02
Sc 49 1.5031E+05 3.9817E-12 1.9711E-08 1.2920E-02
Ti 46 2.54953+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti SO 1.6008E+17

V SO 2.22212+14 5.7258E-24 3.88241+01 1.5176E-11
V 51 8.8661E+16
V 52 9.26583+01 1.1506E-13 3.72981-11 1.7618E-01

Cr SO 3.1921E+11
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+1S
Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.1448E-0B 4.2015E+00
Fe 54 1.4290Z+20
Fe 55 2.2081E+09 1.6735E-14 2.0837E-06 1.26033-02
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.83953+18
Fe 59 2.3192E+07 8.7561E-13 4.85643-06 2.1161E+00

Bq/cm3 Ci/cm3 ALI/cm3 T/2

I 5.5646E+00 1.50401-10 2.3883E-06
4.19973+00 1.13511-10 7.5534E-13

1.8B98E+03 5.1076E-08 9.2638E-06

9.6377E-01 2.604BE-11 7.41362-07

1.5004E+01 4.0551E-10 1.2608E-06

2.72503+00 7.3649E-11 1.6926E-OS

2.0279E+02 5.4807E-09 8.7033E-OS

1.46463-01 3.9585B-12 4.2454E-08

4.21803+01 1.1400E-09 3.1955E-05

4.5458E-01 1.2286E-11 7.2733E-07

3.0362E+01 8.20601-10 3.94823-06

4.3691E-01 1.1808E-11 2.36171-07
3.0362E+01 8.2060E-10 2.48871-06

3.2771E-11 8.8571E-22 1.60642-16

2.8585E-01 7.7256Z-12 4.00353-09

1.498E+01 (h)
2.0203-02 (s)

2.241E+00 (m)

8.7503+01 (d)

3.503E+01 (d)

1.280E+03 (My)

1.2373+01 (h)

1.030E+05 (y)

1.6273+02 (d)

4.538E+00 (d)

8.7191+00 (m)

3.346E+00 (d)
5.719E+01 (m)

Ha 24
Ha 24ml

Al 28

S 35

Ar 37

K 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

1.4893+1(Ny) V SO

3.745Z+00 (m) V 52

5.80573+00 1.5691E-10 1.45143-06 2.579E+00 (h)

1.7733E+01 4.7927E-10 5.8525E-06 2.735E+00 (y)

Mn 56

Pe 55

4.1815E+00 1.1301E-10 7.5207E-06 4.450E+01 (d) Fe 59
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AaBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULEIcmi C(eV/rBa) SQ/mcmC Ci/cm3 ALAjmcm/ T/2

Co 59 1.4406E+16
Co 60ml 6.24013E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.0473+01 (M) Co 60ml

Ni 58 2.95373+16
Ni 60 1.1378E+16
Ni 61 4.94633+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16

Cu 65 8.9265E+15
Zn 64 2.20913+16

Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14

Ga 69 6.1006E+15
Ga 71 4.0485E+1S
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.48693-01 8.06433-01 2.17963-11 1.2903E-06 1.0973+00 Cd) As 76
Br 79 1.7953E+15
Br 80 4.3763E+02 3.6862E-14 5.6160E-11 9.4126E-03 2.8725E-01 7.76363-12 8.8932E-09 1.7603+01 (m) Br 80
Br 81 1.74643+15

Rb 85 2.15073+16
Rb 87 8.29343+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.02643-13 5.6937E-09 4.796E+04(My) Rb 87

Sr 84 1.36563+15
Sr 86 2.4044E+16

Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+1S

Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
6b123 4.9734E+24
Bal30 2.2060E+14
Ba132 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16
Ba136 1.6345E+16

Bal37 2.3375E+16
Bal38 1.49213+17
Sm144 5.7981E+13
Sm147 2.82193+14 2.1518E-17 1.03773+02 0.00003+00 $.8515E-Os 1.5815E-15 2.86843-09 1.0593+0CRMy) Sm147
Sml48 2.1159E+14 2.1213E-22 6.7327E+01 0.00003+00 6.6667E-10 1.80183-20 2.80113-14 6.9712+O9C(y) Sml48
Sm149 2.60163+14 8.4219E-22 7.6688E+01 0.0000E+00 2.85713-09 7.7219E-20 1.11613-13 2.000E+O9(My) Sm149
Sm150 1.3893E+14
Sm152 5.0338E+14
Sml53 4.0468E+05 8.8556E-14 2.1479E-08 4.39893-02 1.6685E+00 4.5095E-11 1.2359E-06 1.9463+00 (d) Sml53
Sm154 4.2827E+14

W180 9.2365E+11
W182 2.0397E.14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

W186 2.18833+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15

U234 6.5388E+10 4.54883-15 5.0884E-02 3.6073E-06 5.8455E-03 1>5799E-13 2.8654E-07 2.4573+05 Cy) U234
U235 8.55993+12 2.0022E-16 6.4154E+00 1.90763-05 2.6715E-04 7.22023-15 1.2311E-08 7.037E+02(My) U235

U238 1.18033+15 3.9706E-15 8.0769E+02 3.09613-06 5.8021E-03 1.56813-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.72273-14 5.5318E-11 8.08223-03 3.6829E-01 9.9539E-12 1.03163-08 2.3473+01 (m) U239

Np239 1.08053+05 2.62463-14 7.7035E-09 2.8540E-02 3.68133-01 9.94963-12 2.94513-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals. 4.4129E+22 1.00293-09 1.847787E+04 1.5180E+03 2.25723+03 6.1006E-08 1.7524E-04
AJBRF Reactor

AJBRP at the Omaha Veterans Affairs Nospital

Elapsed Time . 35.05 Cy) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

N 5.41329E+08
He 2.01213E+10

Na. 1.09073E+19
Mg 4.66196E+08
Al 1.10676E+22 4
Si 1.74903E+ll_

P 5.71010E+05_
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S 9.35628E+20
Cl 4.04568E+09
Ar S.s8038E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3. 0903SE+18

V 8.80828E+16
Cr 7.3466SE+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.99540E+16
Zn 4.5455SE+16
Ga 1.01490E+16
Ge 2.33779E+07
As 1.13335E+16
Se 6.95084E+07
Br 3.541S7E+lS
Kr 3.14785E+07
Rb 2.98003E+16
Sr 2.43858S+17

Y 1.43253E+16
Zr 5.74016S+16
Nb 4.56952E+15
Mo 1.37903E+06
In 3.12104E-07
Sn 3.09438E+05
Sb 1.16227E+15
Te 1.86425E+07
I 6.16189E-03

Xe 3.65988E+06
Cs 7.34227E+05
Ba 2.0815.E+17
La 3.00234E+06
Ce 1.52950E-01
Pr 4.91961E-02
Nd 5.217802E+04
Pm 6.43662E+04
Sm 1.88252E+15
Eu 1.40353E+08
Gd 1.13332S.06
Lu 0.00000£+00
Hf 1.57433E-02
Ta 2.16633E+04

W 7.69706E+14
Re 2.24307E+06
Eg 1.82847E-01
Ti 6.29015E-01
Pb 4.78079E+15
Bi 1.91054E+03
Th 1.42169E-02

U 1.18888E+1S
Np 1.05052E+05
Pu 3.07571E+07

Production of H . 0. appm/y.

Production of He . 0. appm/y.
AJBRF Reactor

AJ.RP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

gnergy distribution of decay gavsa-rays

Group E range MeV/cm3*s Photons/cm3*s

1 ( 10 -> 100 XeV) 1.1166E-01 2.0302E+00

2 ( 0.1 -a 0.2 MeV) 1.5456E-01 9.9714S-01

3 ( 0.2 -> 0.4 MeV) 2.5959B-01 8.65288-01

4 ( 0.4 -b 0.6 MeV) 2.2051E+00 4.41033+00

5 ( 0.6 -a 0.8 "eV) 5.7829E-02 8.2613B-02

6 ( 0.8 -> 1.0 ReV) 5.04493+00 5.6054E+00

7 ( 1.0 -aI.22 MeV) 2.7459E+00 2.4738E+00

8 (1.22 -a1.44 MeV) 1.11321+01 8.3699E+00

9 (1.44 -a1.66 Mev) 5.88701+01 3.7981E+01

10 (1.66 -a 2.0 MeV) 3.36453+03 1.8385E+03

11 ( 2.0 -a 2.5 MeV) 2.3621B+00 1.0498B+00

12 ( 2.5 -a 3.0 MeV) 1.5626B+01 5.6823E+00

13 ( 3.0 -a 4.0 MeV) 8.6292E+01 2.4655E+01

14 ( 4.0 -a 5.0 MeV) 8.95863+00 1.99083+00

15 ( 5.0 -a 6.5 Rev) 5.26113-10 9.14983-11

18-Group gamma source distribution (Photons/cm3-s)

SCALE-ORNL 1-Group gamma Library from 10 MeV to 10 seV

0.0000E+00 0.00003+00 9.1498E-11 1.99083+00 2.4655E+01 5.6823E+00

1.0498E+00 1.83853+03 4.6350E+01 2.4738E+00 5.6054E+00 8.2613E-02

4.4103E+00 4.3264E-01 4.3264E-01 9.9714E-01 1.0151E+00 1.01513+00

AJ!RF Reactor
AJBRP at tbe Omaha Veterans Affairs Hospital
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At Cooling Time 338.65 (d)

Nuclide N/cm3 NATT/cm3 JOUIE/cm3 O(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cn3

Na 23 1. 0907E+19
Al 27 1.1068E+22
Si 28 1.5850E+11

S 32 8.89031+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.87132+17
K 39 1.2658E21
K 40 1.5880E+17 2.96392-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 K 40
K 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 6.8666E+11 7.6965E-17 3.6083E-04 2.7242E-05 1.4646E-01 3.9585E-12 4.2483E-08 Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 2.0211E+08 1.2328E-13 2.5001E-06 0.00001+00 9.9660E+00 2.6935E-10 7.55003-06 Ca 45
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.25913+16
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.22213+14 5.7258E-24 3.88241+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50
V 51 8.8661E+16

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Hn 55 3.2195E+17
Fe 54 1.4290E+20
Fe 55 1.7457E+09 1.32303-14 1.6474E-06 9.9634E-03 1.4020E+01 3.789iE-10 4.62692-06 Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*.) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.0485E+15
As 75 1.1334E+16
Er 79 1.7953E+15
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.79771-03 1.0264E-13 5.6937E-09 Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9S33E+216
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Bal30 2.2060E+14
Bal32 2.10202+14
Bal34 5.0301E+15
Ba135 1.3719E+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Smln47 2.8219E+14 2.15181-17 1.03771+02 O.OOOOE+00 5.85152-05 1.5815E-15 2.8684E-09 Sm147
Sml48 2.1159E+14 2.12133-22 6.73273+01 O.OOOOE+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148
Sml49 2.6016E+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149
SmlSO 1.38931+14
Sm5l2 5.03382+14
Sml54 4.2827E+14
1180 9.2365E+ll
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W182 2. 0397E+14
WI13 1.1014E+14
W184 2.3584E+14
W186 2 .1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1. 0566Z+15
Pb208 2.50511+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.60732-06 5.84551-03 1.5799E-13 2.8654E-07 U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715Z-04 7.2202E-15 1.2311E-08 U235
t238 1.1803S+15 3.9706E-15 8.0769S+02 3.0961E-06 5.8021E-03 1.5681S-13 2.5560E-07 U238

338.6 (d) 4.4177S-13 1.847787E+04 1.9230E-01 2.6873E+01 7.2629E-10 2.9708E-05

AJSRF Reactor
AJRRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

Energy distribution of decay gauma-rays

Group E range MeV/cm3-s Photons/cm3-s
1 ( 10 -> 100 UeV) 2.3468E-02 4.2668S-01
2 ( 0.1 -> 0.2 MeV) 3.73972-05 2.4127E-04
3 ( 0.2 -> 0.4 MeV) 3.7000E-06 1.2333E-OS
4 ( 0.4 -> 0.6 MeV) 2.7868E-05 5.57373-05
S ( 0.6 -> 0.8 MeV) 3.4103E-09 4.8719E-09
6 ( 0.8 -> 1.0 MeV) 1.99533-09 2.2170E-09
7 ( 1.0 -. 1.22 MeV) 1.9023E-09 1.7138E-09
8 (1.22 ->1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 ->2.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -a 2.0 MeV) 1.65321-09 9.0340E-10
11 ( 2.0 -a 2.5 MeV) 1.99751-09 8.8778E-10
12 ( 2.5 -a 3.0 MeV) 1.5319E-09 5.5704E-10
13 ( 3.0 -> 4.0 MeV) 1.78241-09 5.09261-10
14 ( 4.0 -> 5.0 MeV) 8.6382E-10 1.9196E-10
15 C 5.0 -> 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)
SCAIE-ORNL 18-Group gamma Library from 10 MeV to 10 ReV

0.0000+00 0.0000E+00 9.1498E-11 1.91961-10 5.0926E-10 5.5704E-10
8.87783-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.87191-09
5.57373-05 6.16673-06 6.16671-06 2.4127E-04 2.1334E-01 2.1334E-01

AJ3RF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 338.65 (d)

COMPOSITION

ELEMENT ATOMES/ca3

H 5.41329E+08
He 2.02213E+10
Na 1.09073E+19
Mg 4.66629E+08
Al 1.10676E+22
Si 1.74904E+11
P 5.52673E+01
S 9.35628E+20

C1 4.120913E09
Ar. 4.91485E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.33898E+07
As 1.13335E+16
Se 6.96188E+07
Er 3.54167E+15
Kr 3.15004E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+1S
Mo 1.39424E+06
In 0.00000E+00
Sn 3.10682E+05
Sb 1.16227E+15
Te 1.88341E+07

I 6.29627E-03
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Xe 3.738878+06
Cs 7.34250E+05
Ba 2.08115E+17
La 3.00260E+06
Ce 1.53718E-01
Pr 4.92032E-02
Nd 5.41330E+04
Pm 6.48937E+04
Sm l.88252E+15
Eu 1.40750E+08
Gd 1.16928E+06
Lu O.O0OOE+000
Hf 1.57434E-02
Ta 2.22094E+04

W 7.69706E+14
Re 2.25620E+06
Hg 1.81334E-01
Ti 6.31159E-01
Pb 4.78079E+15
Bi 1.91093E+03
Th 1.73711E-02

U l.1888E+15
Np 5.54030E-39
Pu 3.08651E+07

Totalsa 4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g BC
zero 3.795E-04 9.605E+02 2.2

338.6 (d) 4.808B-08 1.144E+01 2.6

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

For a volume of l.00 +0OO(cm3) of DBS Concrete S1

Time Becquerel Sv/h ALI
zero 2.257E+03 3.795E-04 1.7521-04

338.6 (d) 2.6871+01 4.808-08 2.9711-05

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/l g Kr/Kg Ci/Kg
zero 9.605E+05 4.268E-10 2.596E-05

338.6 (d) 1.144E+04 1.880E-13 3.091E-07

AJBRF Soil (Side) Flux

I/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
257E+03 6.101E-02 1.752E-04 1.003E-09 1.847787E+04
687E+0l 7.263E-04 2.971E-05 4.418E-13 1.847787E+04

AJBRP Soil (Side) Flux

Watt
1.003E-09
4.4181-13

AJRPF Soil (Side) Flux

NeV/g9s
1.518E+03
1. 923E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Ev/h
zero 9.605E+02 3.795E-04

338.6 (d) 1.144E+01 4.808E-08

AJBRF Soil (Side) Flux

W/g Cl Index
4.268E-10 2.768E+03
1.880E-13 4.248E-01

Step 1 * Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 s Activation of
Cold Pause of

2.276828+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s). i.e.
2.92592E+07(s). i.e.

2.276828+06(s), i.e.
2.925928+07(s), i.e.

2.27682E+06(8), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s). i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(8), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 Iy)

8.07 Iy)
8.99 Iy)

9.07 Cy)
9.99 Cy)

10.06 (y)
10.99 (y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals t 2

Intervals t 2

Intervals . 2

Intervalsa 2
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Step 12 Activation o
Cold Pause o

Step 13 . Activation o
Cold Pause o

Step 14 Activation o:
Cold Pause o:

Step 15 Activation oJ
Cold Pause o:

Step 16 . Activation ol
Cold Pause ol

Step 17 Activation oD
Cold Pause of

Step 18, Activation of
Cold Pause of

Step 19 . Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 . Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 * Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27, Activation of
Cold Pause of

Step 20, Activation of
Cold Pause of

Step 29 Activation of
Cold Pause of

Step 30 , Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 Activation of
Cold Pause of

Step 35 Activation of
Cold Pause of

Step 36 . Activation of
Cold Pause of

f 2.27682E.06(s), i.e.
f 2.92592E+07(s), i.e

f 2.
2

76822+06(C), i.e
f 2.925922+07(s), i.e

f2.27682E+06(s), i.e
f2.92592E+07(s), i.e

f2.27682B+06(a), i.e
I2.92592E+07(s), i.e.

!2.27682E+06(a), i.e.
I2.925922+07(s), i.e.

2.27682R.06(e), i.e.
* 2.925922+07(e), i.e.

* 2.276822+06(s), i.e.
* 2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.925921+07(s), i.e.

3.310201+06(s), i.e.
2.822581+07(S), i.e.

2.826001+06(s), i.e.
2.871001+07(s), i.e.

2.14200R+06(a), i.e.
2.93940R+07(s), i.e.

2.124001+06(g), i.e.
2.94120R+07(s), i.e.

1.380601+06(s), i.e.
3.01554,107(s), i.e.

6.89330E105(s), i.e.
3.084672+07(s), i.e.

2.379451+06(s), i.e.
2.91565E+07(s), i.e.

2.45055E+06(s), i.e.
2.90854R+07(s), i.e.

4.183962+06(a), i.e.
2.735201+07(s), i.e.

3.160701+06(s), i.e.
2.637531+07(s), i.e.

4.290961+06(s), i.e.
2.72450,+07(s), i.e.

2.37474R+06(a), i.e.
2.916133+07(s), i.e.

1.678271+06(a), i.e.
2.985771+07(a), i.e.

1.587021+06(o), i.e.
2.994901+07(s), i.e.

1.45s8SS+06(s), i.e.
3.007729+07(s), i.e.

2.276821+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(8), i.e.
2.92592X+07("), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 {d)

26.35 {d)
338.65 Cd)

38.31 id)
326.69 Cd)

32.71 {d)
332.29 Cd)

24.79 Cd)
340.21 Cd)

24.58 Cd)
340.42 Cd)

15.98 (d)
349.02 Cd)

7.98 Cd)
357.02 Cd)

27.54 (d)
337.46 Cd)

28.36 Cd)
336.64 Cd)

48.43 Cd)
316.57 Cd)

36.58 Cd)
328.42 Cd)

49.66 Cd)
315.34 Cd)

27.49 Cd)
337.52 Cd)

19.42 Cd)
345.5S Id)

18.37 (d)
346.63 Cd)

16.88 Cd)
348.12 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

20.83 (d)

11.06 (y)
11.99 Cy)

12.06 C)
12.99 (y)

13.06 Cy)
13.99 (y)

14.06 Cy)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 Cy)

20.07 jy)
20.98 (y)

21.05 Cy)
21.98 Cy)

22.05 (y)
22.98 (y)

23 .03 (y)
23.98 (y)

24.00 Cy)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 Cy)

28.08 (y)
28 .98 Cy)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 Cy)
31.98 Cy)

32.03 (y)
32.97 Cy)

-33.02 (y)
33.97 Cy)

34:05 Cy)
34.97 Cy)

35.05 (y)
35.97 (y)

36.03 (y)

Intervals, 2

Intervals 2

Intervals * 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals, 2

Intervals a 2

Intervals . 2

Intervals * 2

Intervals 2

Intervals 2

Intervals, 2

Intervals 2 2

Intervals * 2

Intervals * 2

Intervals * 2
Step 37 i Activation of 1.800033+06(s), i.e.

Cooling Times Cs)

2.97362+07

344.2 {d)
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AJBRF Reactor

Step- 1I

Elapsed Time 26.35 (d)
N/cm3 11ATT/cm3 JOULE/cmL3 G(MeV/grs) Bq/cM3 Ci/cm3 AEI/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03 6.0290E-08 1.6428E-04
Production of H * 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time 365.00 (d)
N/cm3 NATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01 3.76871-10 2.4601E-OS

Step . 2

Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787S+04 1.5271E+03 2.2411E+03 6.05721-08 2.70SOE-04
Production of H 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time s 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847781E+04 1.5171E+03 2.2451E+03 6.0678E-08 1.7275E-04
Production of B 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 IATT/cm3 JOULE/cm3 G(CeV/g-s) Bg/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3648E-13 2.847787E+04 1.8775E-01 2.0433E+01 5.5225E-10 2.7616E-OS

Step * 4

Elapsed Time 3 3.07 (y)
N/cm3 WATT/cm3 JOULD/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2,2473E+03 6.0738E-08 1.73621-04
Production of H . 0. appm/y. i
Production of He . 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3884E-23 2.847787E+04 1.8882E-01 2.2017E+02 5.9504R-10 2.8170E-05

Step I S

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.24898+03 6.0780E-08 1.7416E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * S.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(CeV/ges) Bq/cm3 Ci/c03 ALI/cm3

otals. 4.4129E+22 4.4014E-13 1.8477871+04 1.8965E-01 2.3204E+01 6.2714E-10 2.85691-05

Step . 6

Elapsed Time 5 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00261-09 1.8477871+04 1.5172E+03 2.2500E+03 6.0812E-08 1.7455E-04
Production of H . 0. appm/y.
Production of He t 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cd3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4104E-13 1.847787E+04 1.9029E-01 2.41183+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03 6.0836E-08 1.7485E-04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time t 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(XeV/g*s) Bq/cm3 Ci/cm3 ABI/cm3l

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01 6.7098E-10 2.9106E-OS

Step . 8
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Elapsed Time 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gsx) Bq/cd3 Ci/cd3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03 6.0855E-08 1.75081-04
Produetion of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 7.99 (y)
N/dcm WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/CM3 Ci/edm ALI/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.911BE-01 2.5377E+01 6.8586E-10 2.9287E-05

Step . 9

Elapsed Time * 8.07 (y)
N/cm3 WATT/cm3 JOULE/dc3 G(KeV/g*s) Bq/cm3 Ci/cm3 ALI/CM3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51721+03 2.2522E+03 6.0869E-08 1.7526E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 8.99 (y)
K/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/CM3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4263E-13 1.847787Z+04 1.9149E-01 2.58051+01 6.9742E-10 2.9428E-05

Step . 10

Elapsed Time 9.07 (y)
N/cmd WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.41298+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2526E+03 6.0881E-08 1.7540E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cd3 WATT/cm3 JOULE/cm3 G(MeV/g0s) Bq/cd3 Ci/cM3 ALI/cm3

otals. 4.41291+22 4.4295E-13 1.8477878+04 1.9172E-01 2.6138E+01 7.0643S-10 2.9538E-05

Step . 11

Elapsed Time * 10.06 (y)
N/em3 WATT/cm3 JOULE/cd3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03 6.0889E-08 1.7550E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 10.99 (y)
N/cd3 IAT/cm3 JOUl/cm3 G(HeV/g s) Sq/cm3 Ci/cm3 ALI/Cd3

otals, 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01 7.13441-10 2.9623E-05

Step . 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00261-09 1.8477871+04 1.5172E+03 2.25321+03 6.0896E-08 1.75591-04
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/=e3 ALI/cm3

otals. 4.4129E+22 4.4338E-13 1.847787Z+04 1.9204E-01 2.6600E+01 7.1891E-10 2.9690E-05

Step . 13

Elapsed Time 12.06 (y)
N/cm3 WATT/cm3 JOuLE/cm3 G(MeV/g-s) Sq/cd3 Ci/cem3 ALI/dm3

otals. 4.41291+22 1.00268-09 1.8477873+04 1.51721+03 2.2534E+03 6.09021-08 1.75651-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time o 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cd3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.4353E-13 1.8477871+04. 1.9215E-01 2.6757E+01 7.23181-10 2.9742E-05

Step i 14

Elapsed Time * 13.06 (y)
N/d3 WATT/cm3 JOULE/d G(eV/gs) Bq/d Ci/em3 ALI/d

otals. 4.4129E+22 1.0026E-09 1.847787Z+04 1.5172E+03 2.25351+03 6.09061-08 1.75701-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/Cd3

otals. 4.4129E+22 4.43642-13 1.8477871+04 1.9224E-01 2.68811+01 7.26511-10 2.9783E-05

Step * 1S

Elapsed Time . 14.06 (y)
N/cm3 WA7T/cm3 JOULE/em3 G(MeV/gjs) Bq/cm3 Ci/cm3 ALI/d

Otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25361+03 6.0909E-08 1.7574E-04
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Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-05

Step * 16

Elapsed Time 15.06 (y)
N/cm3 WATT/cm3 WOULIE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129B+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2537E+03 6.0912E-08 1.7578E-04
Production of H O. appm/y.
Production of He O. appm/y.

Elapsed Time * 1S.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.7054E+01 7.3118E-10 2.9839E-05

Step * 17

Elapsed Time i 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gvs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H * O. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01 7.328.0E-10 2.9859E-05

Step * 18

Elapsed Time * 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.25393+03 6.0915E-08 1.7582E-04
Production of H . O. appm/y.
Production of He O. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm G(HeV/gs) Bq/cm3 Ci/c3 ALI/cm3

otals. 4.41291+22 4.43901-13 1.847787g+04 1.9243E-01 2.7161E+01 7.3408E-10 2.9874E-05

Step * 19

Elapsed Time 18.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g~s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.25392+03 6.0917E-08 1.7583E-04

Production of H * O. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01 7.3510E-10 2.98873-OS

Step * 20

Elapsed Time 19.09 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+322 1.0031E-09 1.847787E+04 1.5179E+03 2.2757E+03 6.15061-08 1.8996E-04

Production of H 0. appm/y.

Production of He 0. appm/y.

Elapsed Time * 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.93991-13 1.847787E+04 1.9353E-01 3.2642E+01 8.8220E-10 3.3364E-05

Step . 21

Elapsed Time . 20.07 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.27072+03 6.1371E-08 1.86611-04

Production of H * O appm/y.
Production of He 0. appm/y.

Elapsed Time * 20.98 (y)

N/cm3 VATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.41293+22 4.8162E-13 1.847787E+04 1.93861-01 3.20833+01 8.6712E-10 3.2736E-05

Step s 22

Elapsed Time i 21.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/9s) Bq/cm3 Ci/cm3 ALI/cm3

otals: 4.4129E+22 1.00261-09 1.847787E+04 1.5171E+03 2.2555E+03 6.0960E-08 1.7656E-04
Production of H * O. appm/y.
Production of Be * O. appm/y.

Elapsed Time * 21.98 (y)
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N/cm3 WATT/Cm3 JOULE/cm3 G(NeV/g+5) Bq/cm3
otals, 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01 2.8697E+01

Step . 23

Elapsed Time 22.05 (y)
N/cm3 NATT/cm3 JOULE/cm3 G(MeV/g*8) Bq/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03 2.2520E+03
Production of E O. appm/y.

Production of He 0. appm/y.

Elapsed Time . 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3808E-13 1.847787E+04 1.9308E-01 2.7548E+01

Step * 24

Elapsed Time * 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00211-09 1.847787E+04 1.5164E+03 2.2335E+03
Production of H O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.01772-13 1.8477871+04 1.9205E-01 2.3284E+01

Step . 25

Elapsed Time t 24.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3

otals. 4.41292+22 1.0016E-09 1.847787E+04 1.5157E+03 2.2114E+03

Production of H . O. appm/y.
Production of He . O. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 NATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 3.6259E-13 1.847787E+04 1.9057E-01 1.8182E+01

Step * 26

Elapsed Time . 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.2479E+03

Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals, 4.41292+22 4.3023E-13 1.8477871+04 1.9111E-01 2.4364E+01

Step . 27

Elapsed Time . 26.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00272-09 1.847787E+04 1.5173E+03 2.2551E+03

Production of H * O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 26.98 (y)

N/cm3 1ATT/cm3 JOULr/cm3 G(MeV/g-s) Bq/cm3
otals. 4.4129E+22 4.48301-13 1.8477871+04 1.9161E-01 2.6475E+01

Step * 28

Elapsed Time . 27.11 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3
otals. 4.4129E+22 1.0034Z-09 1.847787E+04 1.5184Z+03 2.2921E+03

Production of B * 0. appm/y.

Production of He i 0. appm/y.

Elapsed Time . 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gss) Sq/cm3

otals, 4.4129E+22 5.3858-13 1.847787E+04 1.9377E-01 3.65821+01

Step * 29

Elapsed Time t 28.08 (y)

N/cm3 1ATT/cm3 JOULZ/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 1.0031E-09 1.847787E+04 1.5178E+03 2.28101+03

Production of H s O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 28.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 5.0758E-13 1.847787E+04 1.9439E-01 3.4894E+01

Ci/cm3 ALI/cm3
7.7558E-10 3.0429E-OS

Ci/cm3
6.0865E-08

Ci/cm3
7.44551-10

Ci/cm3
6.03651-08

Ci/cm3
6.2930E-10

Ci/cm3
5.9768E-08

Ci/cm3
4.9141E-10

Ci/cm3

6.0754E-08

Ci/cm3

6.5850E-10

Ci/cm3
6.0948E-08

Ci/cm3
7.1553E-10

Ci/Cm3

6.1949E-08

Ci/cm3
9. 8870Z-10

ALI/cm3
1.7418E-04

ALI/cm3
2.9770E-OS

ALI/Cm3
1.6247E-04

ALI/cm3
2.7155E-OS

ALI/cm3
1.4859E-04

ALI/cm3
2.4185E-05

ALI/cm3
1.7210E-04

ALI/cm3
2.8538E-05

ALI/cm3
1.7705E-04

ALI/cm3
2.9836E-OS

ALI/cm3
2.0103E-04

ALI/cm3
3.6193E-05

Ci/cm3
6.1650E-08

Ci/cm3
9.4308E-10

ALI/cm3

1.9353E-04

ALI/cm3
3.4535E-OS
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Step , 30

Elapsed Time . 29.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*u) Bq/cm3 Ci/cm3 A1I/cm3

otals. 4.4129E+22 1.0035E-09 1.847787E+04 1.5184E+03 2.3015E+03 6.2204E-08 2.06363-04
Production of H O. appm/y.
Production of He * 0. appm/y.

Elapsed Time 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Rq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 5.5875E-13 1.847787E+04 1.9604E-01 4.1174E+01 1.1128E-09 3.8300E-05

Step * 31

Elapsed Time . 30.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0027E-09 1.847787E+04 1.5172E+03 2.2691E+03 6.1327E-08 1.8495E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 30.98 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3 Ci/cm3 AEI/cm3

otals. 4.4129E+22 4.75541-13 1.847787E+04 1.9536E-01 3.3565E+01 9.0717E-10 3.29441-0S

Step . 32

Elapsed Time . 31.03 (y)
N/cm3 WATT/cm3 JOULI/cm3 G(MeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0023E-09 1.847787E+04 1.5167E+03 2.2464E+03 6.0714E-08 1.7001E-04
Production of H 0. appm/y.
Production of He . O. appm/y.

Elapsed Time * 31.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ABI/cm3

otals. 4.4129E+22 4.2497E-13 1.847787E+04 1.9413E-01 2.7876E+01 7.5341E-10 2.9375E-05

Step * 33

Elapsed Time 32.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*-) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41291+22 1.0022E-09 1.8477871+04 1.51663+03 2.2389E+03 6.0510E-08 1.6528E-04
Production of H O. appm/y.
Production of He . O. appm/y.

Elapsed Time . 32.97 (y) i
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.0918E-13 1.847787E+04 1.9308E-01 2.5239E+01 6.8214E-10 2.80071-05

Step * 34

Elapsed Time . 33.02 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00211-09 1.847787E+04 1.5165E+03 2.2332E+03 6.0358E-08 1.6201E-04
Production of H * O. appm/y.
Production of He O. appm/y.

Elapsed Time 33.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 3.9923E-13 1.8477871+04 1.9213E-01 2.3210E+01 6.2730E-10 2.70371-05

Step i 35

Elapsed Time 34.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g5s) Bq/cm3 Ci/cm3 ALI/cm3

otals- 4.4129E+22 1.0025E-09 1.847787E+04 1.5172E+03 2.2503E+03 6.0819E-08 1.7326E-04
Production of H . 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 34.97 (y)
N/cm3 ItATT/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3429E-13 1.847787E+04 1.9223E-01 2.6170E+01 7.0730E-10 2.92211-0S

Step * 36

Elapsed Time * 35.05 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41291+22 1.0026E-09 1.847787E.04 1.5172E+03 2.2530E+03 6.0892E-08 1.7524E-04
Production of H * O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 35.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4177E-13 1.847787E+04 1.9230E-01 2.6873E+01 7.2629E-10 2.9708E-05

Step i 37
AJ3RF Reactor

AJBRF at the Omaha Veterans Affairs Hospital
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Elapsed Time . 36.03 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 4.3305E+05 4.1691E-12 3.2444E-07 9.7660E+00 5.5646Z+00 1.5040E-10 2.3883E-06 1.498E+01 (h) Na 24
Na 24ml 1.2240E-01 3.2548E-13 9.4863E-15 8.3994E-01 4.1997E+00 1.1351E-10 7.55343-13 2.020E-02 (a) Na 24ml
Al 27 1.1068E+22
Al 28 3.6660B+05 9.1443E-10 1.7739E-07 1.43372+03 1.8698E+03 5.1076E-08 9.2638E-06 2.241E+00 (m) Al 28
Si 28 1.6190E+11
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 8.6357E+06 6.19413-15 6.7555E-08 0.0000E+00 7.9180E-01 2.1400E-11 6.0908E-07 8.7503+01 (d) S 35
S 36 1.8713E+17

Ar 37 5.44883+07 5.35503-15 2.33843-08 1.7177E-03 1.2478E+01 3.3724E-10 1.04863-06 3.503E+01 (d) Ar 37
K 39 1.2658E+21
X 40 1.5880E+17 2.96393-13 1.7272E+04 1.8228E-01 2.7250E+00 7.36493-11 1.6926E-05 1.280E+03(My) Z 40
K 41 9.1347E+19
X 42 1.3033E+07 5.56653-11 3.5775E-06 2.5576E+01 2.0279E+02 5.4807E-09 8.7033E-05 1.237E+01 (h) I 42

Ca 40 2.7445E+22
Ca 41 7.0140E+11 7.86173-17 3.6858E-04 2.7827E-05 1.49613-01 4.0435E-12 4.3365E-08 1.0303+05 (y) Ca 41
Ca 42 1.83173+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 7.33253+08 4.47263-13 9.0703E-06 0.00000E+O 3.6157E+01 9.7721E-10 2.7391E-05 1.6273+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 47 2.5093E+05 9.98573-14 5.6480E-08 2.0019E-01 4.4364E-01 1.1990E-11 7.0983E-07 4.538E+00 (d) Ca 47
Ca 48 5.2941S.19
Ca 49 2.2915E+04 1.9634R-11 1.48183-08 4.0919E+01 3.03623+01 8.20603-10 3.9482E-06 8.7193+00 (m) Ca 49
Sc 45 1.25913+16
Sc 47 1.6976E+05 1.76783-14 7.37183-09 1.8802E-02 4.0710E-01 1.1003E-11 2.2005E-07 3.346E+00 (d) Sc 47
Sc 49 1.5031E+05 3.9817E-12 1.97113-08 1.2920E-02 3.0362E.01 8.2060E-10 2.48873-06 5.719E+01 (m) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E.17

V SO 2.2221E+14 5.72583-24 3.88243+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.489E+11(My) V 50
V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.72983-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m) V 52

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.7761E+04 2.3479E-12 3.1448E-08 4.20153+00 5.80573+00 1.56913-10 1.4514E-06 2.579E+00 (h) Mn 56
Fe 54 1.4290E+20
Fe 55 2.1218E+09 1.60818-14 2.0023E-06 1.2110E-02 1.7040E+01 4.6055E-10 5.6239E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785Z+19
Fe 58 6.83953+18
Fe 59 1.9112E+07 7.2155E-13 4.00193-06 1.7437E+00 3.4458E+00 9.3130E-11 6.1975E-06 4.4503+01 (d) Fe 59

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 ilOULE/cm3 G(MeV/gps) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15 6.37043-12 2.02928-03 6.8829E-01 1.8602E-11 1.17063-09 1.047E+01 (m) Co 60ml
Ni 58 2.95373+16
Ni 60 1.13783+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
CU 63 2.0027E,16
Cu 65 8.9265E+15
Zn 64 2.20913.16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 6.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
An 76 1.10243+05 1.92963-13 2.6379E-08 1.48693-01 8.06433-01 2.17953-11 1.29033-06 1.097E+00 (d) As 76
Dr 79 1.79533+15
Br 80 4.37633+02 3.68621-14 5.6160E-11 9.4126Z-03 2.87253-01 7.76363-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.74643+1S
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942B-17 1.04693+02 0.00003+00 3.79773-03 1.0264S-13 5.69373-09 4.796E+04(My) Rb 87
Sr 84 1.36S6E+1S
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Bal32 2.1020E+14
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Bal34 5. 0301E+15
Ba135 1.3719E+16
Bal36 1.6345E+16
8al37 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sml47 2.8219E+14 2.15183-17 1.0377E+02 0.0000E+00 5.8515E-05 1.58153-15 2.86843-09 1.059E+05(My) Sm147
Sml48 2.1159E+14 2.12133-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.80113-14 6.9713+09(My) Sml48
Sml49 2.6016E+14 8.4219E-22 7.66883+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11613-13 2.000E+09(My) Sml49
Sml50 1.3893E+14
SmlS2 5.03383+14
SmIS3 4.0447E+05 8.8511E-14 2.1468E-08 4.3966E-02 1.6676E+00 4.5071E-11 1.2353E-06 1.946E+00 (d) Sml53
SmlS4 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 aLI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.67153-04 7.2202E-15 1.2311E-08 7.037E+02(My) U235
U238 1.1803E+1S 3.9706E-15 8.0769E+02 3.09613-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 5.53183-11 8.08223-03 3.6829E-01 9.9539E-12 1.0316E-08 2.3473+01 (m) U239

Np239 1.0786E+05 2.6200E-14 7.6899E-09 2.8490E-02 3.6749E-01 9.9321E-12 2.9399E-07 2.355E+00 (d) Np239
here are 114 Nuclides.

Totals. 4.41293+22 1.0027E-09 1.8477873+04 1.51763+03 2.2470E+03 6.0730E-08 1.6875E-04
A7BRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 36.03 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 5.52950E+08
He 2.05533E+10
Na 1.09073E419
Mg 4.76212E+08
Al 1.106763+22
Si 1.78658E+ll

P 4.82862E+05
S 9.35628E+20

C1 4.14706E+09
Ar 5.56852E+08

K 1.35727E+21
Ca 2.83107E+22
SC 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
En 4.54555E+16
Ga 1.01490E+16
Ge 2.38800E+07
As 1.13335B.16
Se 7.10030E+07
Br 3.54167E+15
Kr 3.21547E+07
Rb 2.980033+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.41195E+06
In 3.12104E-07
Sn 3.16112E+05
Sb 1.16227E+15
Te 1.90730E+07

I 6.31991E-03
Xe 3.75183E+06
Cs 7.56923E+05
Ba 2.08115B.17
La 3.06679E+06
Ce 1.56257E-01
Pr 5.02524E-02
Nd 5.42780E+04
Pm 6.49240E+04
Sm 1.80252E+15
Eu 1.43379E+08
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Gd
Lu
Ef
Ta

w
Re
Hg
Tl
Pb
Bi
Th
U

Np
Pu

1.17146E+06
O.0ODDDE+OO
1.60813E-02
2. 22472E+04
7.69706E+14
2.29349E+06
1.86466E-0O
6.37583E-01
4.78 079E+15
1.95132E+03
1.56130E-02
1.18888E+15
1.07863E.05
3 .14194E+07

Production of H . O. appm/y.

Production of He * 0. appm/y.
AJBRF Reactor

AJERF at the Omaha Veterans Affair. Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group H range
1 ( 10 -, 100 5eV)
2 ( O.1 - 0.2 MeV)
3 C 0.2 -. 0.4 MeV)
4. 0.4 -> 0.6 MeV)
5 ( o.6 -, 0.8 MeV)
6 O 0.8 -$ 1. OMeV)
7 C 1.0 -,1.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -. 2.0 MeV)
11 ( 2.0 -, 2.5 MeV)
12 ( 2.5 -. 3.0 MeV)
13 ( 3.0 -. 4.0 MeV)
14 C 4.0 - 0 5.0 MeV)
15 C 5.0 -. 6.5 MeV)

MeV/cm3*s
1.0990-01
1.4577R-01
2.5881E-01
2.20485+00
5.7813E-02
5.04435+00
2.2874E+00
1.0712E+01
S.8869E+01
3.3645E+03
2.36215+00
1.5626E.01
8.62925+01
8.9586+OO
S.2611E-10

Photons/cm3 s
1.9982E+00
9 .4048E-01
8.6271E-01
4.4096E+00
8.2590E-02
5.6048E+00
2.0607E+00
8.0539E+00
3.7980E+01
1.8385E+03
1.0498E+00
5.6823E+00
2.4655E+01
1.9908E+00
9.1498E-11

18-Group ganma source distribution (Photons/cm3-x)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 EeV

0.0000+00 0.00OOE+0O 9.1498E-11 1.9908+00 2.4655E+01 5.6823E+00

1.0498E+00 1.8385E+03 4.6034E+01 2.0607E+00 5.6048E+00 8.25905-02

4.4096E+00 4.3135E-01 4.3135B-01 9.4048E-01 9.9908E-01 9.99085-01

AJrRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 344.17 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gIs) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
K 39
1:40
X 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
14n 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59

1.0907E+19
1. 1068E+22
1.6190E.11
8.8903E+20
7. 0172E+18
3.9390E+19
1. 8713E+17
1.2658E+21
1.5880Z+17
9 .13475+19
2.7445E+22
7.0139E+11
1.8317E+20
3.8219E+19
5.9056E+20
1. 6922E+08
1.1324E+18
5.29412+19
1.2591E+16
2.5495E+17
2.2992E+17
2.2782E+18
1.6719E+17
1.6008E+17
2.2221E+14
8.8661E+16
3.1921E+15
6.1558E+16
6.9793E+15
1.7375E+15
3.2198E+17
1 .4290E+20
1. 67115+09
2.2412E+21
5.1785E+19
6. 8395E+18
1.4406E+16

2.9639E-13 1.72722+04 1.8228S-01

7.8617E-17 3.68575-04 2.78275-OS

1.0322E-13 2.0933E-06 0.0000+00

2.72501+00 7.3649E-11 1.6926Z-05 K 40

1.4961X-01 4.0434E-12 4.3364E-08 Ca 41

8.3443E+00 2.2552Z-10 6.32145-06 Ca 45

5.7258Z-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571Z-22 1.6064E-16 V SO

1.2665E-14 1.57705-06 9.53765-03 1.34iO0+01 3.6271E-10 4.4292E-06 Fe SS
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Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
zn 64
Zn 66
zn 67
Zn 68
Zn 70
Ga 69

2.9537E+16
1.1378E+16
4.9463E+14
1.5767E+15
4 .0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1.2682E+16
1.8637E+15
8.5456E+15
2.7273E+14
6.1006E+15

AJ3RF Reactor

Nuclide N/cm3 IOATr/CM3, JOULR/cme3 C(NeV/g-9) Bq/cml Ci/cm3 AL11cQ3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
lb 93
Sbl21
Sbl23
8al30
Bal32
Bal34
Bal35
Bal36
Bal37
Bal38
Sml44
Sm147

ASm48
SQ149
SmlSo
Sm152
Sm154

W18 0
W182
W183
W184
W1S6

Pb204
Pb206
Pb207
Pb208
U234
U235
U238

344.2

4.0485E+ls
1.1334E+16
1.7953E+15
1.7464E+15
2.1507E+16
8.2934E+15
1.3656E+1S
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1.6072E+15
4.5695E+15
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1.3719E+16
1.6345E+16
2.3375E+16
1.4921E+17
S.7981E+13
2.8219E+14
2.1159+14
2.6016E+14
1.3893E+14
5.0338E+14
4.2827E+14
9.2365E+11
2.0397E+14
1.1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1.1522E+15
1.0566E+15
2.S051E+15
6.5388E+10
8.5599E+12
1.18031+15

(d)

4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.0377E+02 0.0000+00 5.851SE-05 1.5815E-1S 2.8684E-09 Sm147
2.1213E-22 6.7327E+01 0.00001+00 6.6667E-10 1.8011E-20 2.80111-14 Sm148
8.4219E-22 7.6688E+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 SQ149 i

4.54881-15 5.0B84E-02 3.6073E-06 5.8455E-03 1.5799E-13
2.0022B-16 6.4154E+00 1.9076E-OS 2.67151-04 7.22021-15
3.9706E-15 B.0769Z+02 3.0961B-06 5.8021E-03 1.5681E-13
4.21158-13 1.847787E+04 1.9188E-01 2.465SE+01 6.6635E-10

2. 654E-07
1.2311E-08
2.5560E-07
2.8283E-OS

U234
U235
U238

AJBRF Reactor
AJERP at the Omaha Veterans Affairs Hospital

At Cooling Time . 344.17 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
i5

E_range
C 10 -, 100 KeV)

0.1 -I 0.2 MeV)
0.2 -, 0.4 MeV)
0.4 -, 0.6 :eV)
0.6 -I 0.8 MeV)
O.8 -a 1.0 Mev)

( 1.0 ->2.22 MeV)
(1.22 -a1.44 MeV)
(1.44 -. 2.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 MeV)
C 2.5 -a 3.0 :eV)

3.0 -a 4.0 MeV)
4.0O -a 3.0 MeV)

C 5.0 -a 6.5 MeV)

ReV/cm3*s
2.2473E-02
3.7397E-05
3.7000E-06
2.78681-05
3.4103E-09
1.99531-09
1.9023E-09
1.6284E-09
4.2594E-01
1.6532E-09
1.9975E-09
1.5319E-09
1.7824E-09
8.6382E-10
5.26111-10

Photons/cm3*s
4.08601-01
2.41271-04
1.2333E-05
5.5737E-05
4.8719E-09
2.2170E-09
1.7138E-09
1.2243E-09
2.7480E-01
9.0340E-10
8.8778E-10
5.5704E-10
5.0926E-10
1. 9196E-10
9.14981-11

l1-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000+00 0.0000+00 9.14981-11 1.9196E-10 5.0926E-10 5.5704E-10
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8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09

5.5737E-OS 6.1667E-06 6.1667E-06 2.4127E-04 2.0430E-01 2.0430E-01

AJBl3 Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 344.17 (d)

COMPOSITION .

ELEMENT ATOMES/cm3

E 5.52950E+08
He 2.05533E+10
Na 1.09073E+19
Mg 4.76646E+08
Al 1.10676E+22
Si 1.78658E.ll

P 4.02007E+01
S 9.35628E+20

C1 4.20956E+09
Ar 5.01269E+08

1 1.35727E+21
Ca 2.83107E+22
6z 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.38919E+07
As 1.13335E+16
Se 7.11134E+07
Br 3.54167E+15
Xr 3.21766E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.42446E+06
In 0.00000E+00
Sn 3.17352E+05
Sb 1.16227E+15
Te 1.92392E+07

I 6.43149E-03
Xe 3.81913E+06
Cs 7.63496E+OS
Ba 2.08115E+17
La 3.06705E.06
Ce 1.57017E-01
Pr 5.0259SE-02
Nd 5.66849E+04
PMa 6.52088E+04
Sm 1.88252E+15
Eu 1.43777E+08
Gd 1.20701E+06
LU 0.00000E+00
Hf 1.60813E-02
Ta 2.27056E104
W 7.69706E+14

Re 2.304752+06
Hg 1.85221E-01
TS 6.39487E-01
Pb 4.78079E+15
Bi 1.95171E+03
Th 1.88874E-02

V 1.18888E+1S
Np 1.08964E-39
Pu 3.15271E+07

Totals 4.41291E+22

AJBRF Reactor AJBRF Soil (Side) Flux

AJBRF at the Omaha Veterans Affairs Hospital

Time D (Bv/h) Bq/g Bq/cm3 Ci/l3 ALI/cm3 WATT/cm3 JOULI/Cm3

zero 3.7942-04 9.562E+02 2.2471+03 6.0732-02 1.687E-04 1.003Z-09 1.847787E+04

344.2 (d) 4.7971-08 1.049E+01 2.466E101 6.664E-04 2.8281-05 4.211E-13 1.847787B+04

A7BRF Reactor 
AJBRF Soil (Side) Flux

AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.00009+00(cm3) of nBs Concrete S1

Time Becquerel Sv/h ALI Watt

zero 2.247E+03 3.794E-04 1.687E-04 1.0031-09

344.2 (d) 2.466E+01 4.797E-08 2.828E-05 4.211E-13
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WERP Reactor
AJSRP at the Omaha Veterans Affairs Hospital

Time q/Klg Kw/Kg
zero 9.5621+05 4.2671-10

344.2 (d) 1.0495+04 1.792E-13

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Bospital

AJBRF Soil (Side) Flux

Ci/Kg MeV/g-s
2.584E-05 1.5185+03
2.8365-07 1.919S-01

AJBRF Soil (Side) Flux

Time Dq/g Sv/h W/g Cl Index
zero 9.5625+02 3.7942-04 4.2675-10 2.768E+03

344.2 (d) 1.049E+01 4.797E-08 1.7923-13 4.2375-01

Step 1 . Activation of
Cold Pause of

Step 2 s Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 . Activation of
Cold Pause of

Step 15 . Activation of
Cold Pause of

Step 16 . Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 . Activation of
Cold Pause of

Step 20 . Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 . Activation of
Cold Pause of

Step 25 r Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276825+06(s), i.e.
2.92592+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682+06(s), i.e.
2.92592E+07(s), i.e.

2.276825+06 (s), i.e.
2.925925+07(s), i.e.

2.27682+06(Cs), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07 (s) . i.e.

2.27682E+06C(s) i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925925+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276825+06(m), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.92592E+07 (s) i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.276825+06(s), i.e.
2.925925+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276825+06(s), i.e.
2.92592E+07(s), i.e.

2.276825+06(s), i.e.
2.925925+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

3.31020E+06(s), i.e.
2.822585+07(s), i.e.

2.826005+06(s), i.e.
2.87100E+07(*), i.e.

2.14200E+06(s), i.e.
2.93940E+07(s), i.e.

2.12400E.06(s), i.e.
2.94120E+07(s), i.e.

1.38060E+06(s), i.e.
3.01554E+07(8), i.e.

6.89330E+05(s), i.e.
3.08467E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.6S (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 Cd)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 Cd)

15.98 (d)
349.02 Cd)

7.98 Cd)
357.02 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

Intervals * 2

Intervals * 2

Intervals i 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals * 2

Intervals i 2

Intervals % 2

Intervals t 2

Intervals, 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals . 2

Intervals . 2
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Step 26 Activation of 2.37945E+06(s),
Cold Pause of 2.91565E+07(s),

Step 27 * Activation of 2.45055E+06(s),
Cold Pause of 2.90854E+07(s),

Step 28 Activation of 4.18396E+06(s),
Cold Pause of 2.73S20E+07(s),

Step 29 ActiVation of 3.16070E+06(s),
Cold Pause of 2.83753E+07(s),

Step 30 * Activation of 4.290969+06(s),
Cold Pause of 2.72450,+07(s).

Step 31 * Activation of 2.374741+06(a),
Cold Pause of 2.91613Z+07(s),

Step 32 a Activation of 1.679271+06(s),
Cold Pause of 2.98577E+07(s),

Step 33 Activation of 1.58702E+06(s),
Cold Pause of 2.99490R+07(s),

Step 34 * Activation of 1.45885E+06(s),
Cold Pause of 3.007721+07(s).

Step 35 a Activation of 2.27682E+06(s).
Cold Pause of 2.92592E+07(C),

Step 36 * Activation of 2.27682E+06(s),
Cold Pause of 2.92592E+07(s),

Step 37 * Activation of 1.80003S+06(s),
Cold Pause of 2.97360E+07(s).

Step 38a Activation of 2.27682E+06(s),

i.e .
i.e.

i.e.
i.e.

i.e .
i.e.

i.e .
i.e.

i.e.
i.e.

i.e .
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e .

i.e .
i.e .

i.e.
i.e.

i.e.
i.e.

i.e .

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)
344.17 (d)

26.35 (d)

25.06
25.98

26.06
26.98

27.11
27.98

28. 08
28.98

29.11
29.98

30.05
30.99

31.03
31.98

32.03
32.97

33.02
33.97

34.05
34.97

35.05
35.97

36.03
36.97

37.04

Intervals . 2

Intervals . 2

Intervals a 2

Intervals * 2

Intervals . 2

Intervals a 2

Intervals . 2

Intervals a 2

Intervals . 2

Intervals . 2

Intervals a 2

Intervals , 2

Intervals . 2

Cooling Times (s)

2.9259E+07

338.6 (d)

AJBRF Reactor

Step * 1

Elapsed Time a 26.35 (d)
N/cm3 WATT/cm3 J7OULE/cm3

otals* 4.4129E+22 1.0025E-09 1.847787E+04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time a 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.0702E-13 1.8477871+04

Step * 2

Elapsed Time . 1.07 (y)
N/cm3 WA7T/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H a 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time a 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.3024E-13 1.847787E+04

G(NeV/g*s) Bq/cm3
1.5171E+03 2.2307E+03

G(MeV/g*s) Sq/cm3
1.8460E-01 1.3944E+01

G(MeV/g*s) Sq/cm3
1.5171Z+03 2.2411E+03

Ci/cm3 ALI/cm3
6.0290E-08 1.6428E-04

Ci/cm3 AtI/cm3
3.76873-10 2.4601E-05

Ci/cm3 ALI/cm3
6.05711-08 1.7080E-04

Ci/cm3 ALI/cm3
4.8992E-10 2.6703E-05

O(MeV/g9s) Bq/cm3
1.8637E-01 1.S127E+01

Step * 3

Elapsed Time i 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04
Production of H * 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 3.00 (y)
N/cm3 WATT/cd3 JOULE/cm3

otals, 4.4129Z+22 4.36488-13 1.847787E+04

G(MeV/ts) Sq/cm3
1.5171E+03 2.2451E+03

Ci/cm3 ALI/cm3
6.0678E-08 1.7275E-04

G(MeV/g*s) Bq/cm3 Ci/cm3
1.87751-01 2.0433H+01 5.52253-10

ALI/cm3
2.7616E-05

Step * 4

Elapsed Time a 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalss 4.4129E+22 1.0026E-09 1.8477873+04
Production of H a . 0. appm/y.
Production of He a 0. appm/y.

G(MeV/g*s) Bq/cm3
1.5171E+03 2.2473E+03

Ci/cm3 ALI/cm3
6.07383-08 1.7362E-04
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Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01

Step . 5

Elapsed Time . 4.07 (y)
N/cal WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 5.00 (y)
K/cm3 WATT/cm3 JOBLE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4014E-13 1.847787E+04 1.896SE-01 2.3204E+01

Step . 6

Elapsed Time * 5.07 (y)
H/cm3 WATT/cal JOULE/cm3 G(MeV/g-s) Bq/cm3

otalst 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.25002+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 6.00 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4104E-13 1.8477872+04 1.9029E-01 2.4118E+01

Step . 7

Elapsed Time . 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25092+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step . 8

Elapsed Time * 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/crs3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41292+22 4.4223E-13 1.847787E+04 1.9118E-01 2.53772+01

Step . 9

Elapsed Time . 8.07 (y)
I/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.41292+22 1.0026E-09 1.8477872+04 1.5172E+03 2.25222+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 Cy)
N/cm3 WATT/cal J7OULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805E+01

Step * 10

Elapsed Time * 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.00262-09 1.8477872+04 1.51722+03 2.2526E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g5s) Bq/cm3

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01

Step . 11

Elapsed Time * 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51722+03 2.2529E+03
Production of H s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.41292+22 4.4319E-13 1.8477872+04 1.9190E-01 2.6397E+01

Ci/cm3 ALI/cm3
5.9504E-10 2.81702-05

Ci/cm3 ALI/cm3
6.0780E-08 1.74162-04

Ci/cm3 ALI/cm3
6.2714E-10 2.8569E-05

Ci/cm3 ALI/cm3
6.0812E-08 1.74558-04

Ci/cm3 ALI/cm3
6.5184E-10 2.8872E-05

ci/cm3 ALI/cm3
6.0836E-08 1.7485E-04

Ci/cm3 ALI/cm3
6.7098E-10 2.9106E-05

Ci/cm3 ALI/cm3
6.0855E-08 1.7508E-04

Ci/cm3 ALI/cm3
6.8586E-10 2.9287E-05

Ci/cm3 ALI/cm3
6.0869E-08 1.7526E-04

Ci/cm3 ALI/cm3
6.9742E-10 2.9428E-05

Ci/cm3 ALI/cm3
6.08812-08 1.7540E-04

Ci/cm3 ALI/cm3
7.0643E-10 2.9538E-05

Ci/cm3 ALI/cm3
6.0889E-08 1.7550E-04

Ci/cm3 ALI/cm3
7.1344E-10 2.9623E-05
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Step , 12

Elapsed Time 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03 6.0896E-08 1.7559E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01 7.1891Z-10 2.9690E-05

Step * 13

Elapsed Time . 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2534E+03 6.0902E-08 1.7565E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(meV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.43531-13 1.847787E+04 1.9215E-01 2.6757E+01 7.2318E-10 2.9742E-OS

Step * 14

Elapsed Time 13.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.8477871+04 1.5172E+03 2.2535E+03 6.09061-08 1.7570E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.43642-13 1.847787E+04 1.92241-01 2.6881E+01 7.2651Z-10 2.9783Z-05

Step * 15

Elapsed Time . 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2536E+03 6.0909E-08 1.7574E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129Z+22 4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-05

Step * 16

Elapsed Time . 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787Z+04 1.5172E+03 2.2537E+03 6.0912E-08 1.7578E-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time t 15.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/co3

otals. 4.4129E+22 4.4380E-13 1.8477871+04 1.92361-01 3.70541+01 7.31181-10 2.9839E-05

Step i 17

Elapsed Time . 16.06 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41291+22 1.0026E-09 1.8477871+04 1.51721+03 2.25381+03 6.09141-08 1.75801-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4386Z-13 1.8477871+04 1.9240E-01 2.7114E+01 7.3280E-10 2.9859E-05

Step a 18

Elapsed Time * 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gts) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477871+04 1.5172Z+03 2.2539E+03 6.0915Z-08 1.7582E-04
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4390E-13 1.847787E+04 1.9243E-01 2.7161E+01 7.3408E-10 2.9874E-05

Step , 19
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Elapsed Time 18.06 (y)
N/cm3 WATT/em3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/em3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01 7.35103-10 2.9887E-05

Step, 20

Elapsed Time s 19.09 (yj
N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/eca

otals. 4.41293+22 1.0031E-09 1.847787E+04 1.5179E+03 2.27573+03 6.1506E-08 1.8996E-04
Production of H s 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 19.98 (y)
N/cm3 WATT/ca3 JOULE/cm3 G(HeV/g~s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.93992-13 1.847787E+04 1.9353E-01 3.2642E+01 8.8220E-10 3.3364E-05

Step s 21

Elapsed Time . 20.07 (y)
N/cm3 SATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.2707E+03 6.13713-08 1.8661E-04
Production of H . 0. appm/y.
Production of He * O. appm/y.

Elapsed Time 20.98 (y)
N/cm3 WATT/em3 JOULE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.8162E-13 1.847787E+04 1.9386E-01 3.20833+01 8.6712E-10 3.2736E-05

Step * 22

Elapsed Time 21.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5171E+03 2.25553+03 6.0960E-08 1.7656E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4663E-13 1.8477873+04 1.93433-01 2.86973+01 7.7558E-10 3.0429E-05

Step . 23

Elapsed Time 22.05 (y)
N/cm3 WAIT/cm3 JOULE/cm3 G(NeV/grs) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04 1-5170E+03 2.2520E+03 6.0865E-08 1.74183-04
Production of H. 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time i 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g-s) Sq/cod Ci/cm3 ALI/cm3

otals. 4.41293+22 4.3808E-13 1.847787E+04 1.9308E-01 2.75483+01 7.4455E-10 2.9770E-05

Step , 24

Elapsed Time * 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(9(eV/grs) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0021E-09 1.847787E+04 1.5164E+03 2.2335E+03 6.0365E-08 1.6247E-04
Production of H. 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.0177E-13 1.847787E+04 1.92053-01 2.3284E+01 6.29303-10 2.7155E-05

Step a 25

Elapsed Time t 24.00 (y)
N/cI3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALl/cm3

otals. 4.4129E+22 1.0016E-09 1.8477873+04 1.5157E+03 2.2114E+03 5.9768E-08 1.4859E-04
Production of H 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 3.62593-13 1.847787E+04 1.9057E-01 1.8182E+01 4.9141E-I0 2.4185E-05

Step , 26

Elapsed Time * 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.24793+03 6.0754E-08 1.7210E-04
Production of H . 0. appm/y.
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Production of He . 0. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 WATT/cm3 JOULE/em3

otals. 4.4129E+22 4.3023E-13 1.847787E+04

Step * 27

Elapsed Time . 26.06 (y)
N/em3 WATT/cm3 JOULE/Cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 26.98 (y)
N/cm3 WATr/cm3 JOULE/em3

otals, 4.4129E+22 4.4830E-13 1.847787E+04

Step . 28

Elapsed Time 27.11 (y)
N/cm3 WATT/cm3 JOULE/em3

otals, 4.4129E+22 1.0034E-09 1.847787E+04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time :. 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 5.3858E-13 1.847787E+04

G (MeV/g9s ) Bq/cm3
1.91113-01 2.4364E+01

Ci/cm3 ALI/cm3
6.5850E-10 2.8538E-05

G (MeV/g*s)
1.5173E+03

G(MeV/g-s)
1.9161E-Ol

G(MeV/g s)
1.51843+03

G(MeV/g*s)
1.9377E-01

Bq/em3
2.2551E+03

Bq/cm3
2.6475E+01

Bq/cm3
2.2921E+03

Bq/Cm3
3.6582E+01

Ci/em3
6.0948E-08

Ci/cm3
7.153E-10

Ci/em3

6.1949E-08

Ci/cm3
9.8870E-10

ALI/cm3

1. 7705E-04

ALI/Cem3

2.9836E-05

ALI/am3

2.0103E-04

ALI/Cm3

3 .6193E-05

Step * 29

Elapsed Time 28.08 (y)
N/Cm3 WATT/Cem3 JOULE/cm3 G(MeV/g9s)

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5178E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATr/cm3 JOULE/Cem3 G(MeV/gs)

otals. 4.4129E+22 5.0758E-13 1.8477873+04 1.9439E-01

Step . 30

Elapsed Time 29.11 (y)
N/cm3 WATT/cm3 JOULE/em3 G(MeV/g-s)

otals. 4.4129E+22 1.00353-09 1.8477873+04 1.5184E+03
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 29.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 5.5875E-13 1.847787E+04 1.96043-01

Step . 31

Elapsed Time . 30.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g~s)

otals. 4.4129E+22 1.0027E-09 1.8477873+04 1.5172E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 30.98 (y)
N/em3 WATT/cm3 JOULE/cm3 0(MeV/g*s)

otals. 4.4129E+22 4.7554E-13 1.847787E+04 1.95363-01

Step . 32

Elapsed Time . 31.03 (y)
N/Cm3 WATT/cm3 JOULE/cm3 Q(MeV/g-s)

otalso 4.4129E+22 1.0023E-09 1.8477873+04 1.5167E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time t 31.98 (y)
H/Cm3 WATT/em3 JOULE/em3 O(NeV/gs)

otals. 4.4129E+22 4.24972-13 1.847787E+04 1.94133-01

Step i 33

Bq/cm3
2.2810E+03

Bq/cm3

3.4894E+01

Bq/cm3
2.3015E+03

Bq/cm3
4.1174E+01

Bq/cm3
2.2691E+03

Bq/Cm3
3.3565E+01

Sq/Cm3

2.2464E+03

Bq/cm3
2.7876E+01

Ci/cm3
6.16503-08

Ci/cm3
9.43 08E-10

Ci/cm3
6.2204E-08

Ci/cm3
1. 1128E-09

Ci/cm3
6.1327E-08

Ci/Cm3
9.0717E-10

Ci/Cm3
6.0714E-08

Ci/cm3
7.5341E-10

ALI/Cem3
1.9353E-04

ALI/Cm3
3.4535E-05

ALI/Cem3

2.0636E-04

ALI/cm3
3.8300E-OS

ALI/cm3
1. 8495E-04

IALI/cm3

3.2944E-OS

ALI/cm3

1.70013-04

ALI/cm3

2.9375E-OS

Elapsed Time t 32.03 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00223-09 1.847787E+04
Production of H 0 O. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 32.97 (y)
N/cm3 WATT/em3 JOULE/cm3

G(MeV/gr-s) Bq/cm3

1.5166E+03 2.2389E+03

G(MeV/g s) Bq/cm3

Ci/cm3
6.0510E-08

Ci/cm3

ALI/cM3
1.6528E-04

ALI/Cm3
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otals- 4.4129E+22 4.091tE-13 1.847787E+04 1.9308E-01 2.5239E+01 6.8214E-10 2.8007E-05

Step . 34

Elapsed Time . 33.02 Cy)
N/cm3 WATT/cm3 JOUL=/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0021E-09 1.847787E+04 1.5165E+03 2.2332E+03
Production of H 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time . 33.97 (y)
N/cm3 OfATr/cm3 JOULE/cm3 G(MeV/g-u) Bq/cm3

otals. 4.4129E+22 3.9923E-13 1.847787E+04 1.9213E-01 2.3210E+01

Step s 35

Elapsed Time . 34.0s (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04 1.5172E+03 2.2503E+03
Production of N i 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time i 34.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.3429E-13 1.847787E104 1.9223E-01 2.6170E+01

Step * 36

Elapsed Time * 35.0s (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Sq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2530E+03
Production of H 0. appm/y.
Production of He . 0. appm/y-

Elapsed Time * 35.97 (y)
N/cm3 WATT/Cm3 JOULE/cm3 O(MeV/g*s) Bq/cm3

otals- 4.4129E+122 4.41778-13 1.847787E+04 1.9230E-01 2.6873E+01

Step . 37

Elapsed Time . 36.03 *(y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0023E-09 1.847787E+04 1.5168E+03 2.2428E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 36.97 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.2115E-13 1.847787E+04 1.9188E-01 2.4655E+01

Ci/cm3 ALI/cm3
6.0358E-08 1.6201E-04

Ci/cm3 ALI/cm3
6.27301-10 2.7037E-05

Ci/cm3 ALI/cm3
6.0819Z-08 1.7326E-04

Ci/cm3 ALI/cm3
7.0730Z-10 2.9221E-05

Ci/cm3 ALI/Cm3
6.0892E-08 1.7524E-04

Ci/cm3 ALI/cm3
7.2629E-10 2.9708E-05

Ci/cm3 ALI/cm3
6.0617E-08 1.6875E-04

Ci/cm3 ALI/cm3
6.6635E-10 2.8283E-05

_-i
Step . 38

AJrBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 37.04 (y) Cooling Time 0.

Nuclide N/cm3 WfATT/cm3 JOULE/cm3 G(MeV/g-s)

Ha 23 1.0907E+19
Ha 24 4.3305E+05 4.1691E-12 3.2444E-07 9.7660E+00
Na 24ml 1.2240E-01 3.2548E-13 9.4863E-15 8.3994E-01
Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.7739E-07 1.4337E+03
Si 28 1.6621E+11

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 35 1.0398Z+07 7.4584E-1S 8.1343E-08 0.0000E+00
S 36 1.8713Z+17

Ar 37 6.5507E+07 6.4379E-15 2.8113E-08 2.0651E-03
I 39 1.26581+21
K 40 1.58801+17 2.9639E-13 1.7272E+04 1.8228E-01
K 41 9.1347E+19
K 42 1.30331+07 5.5665E-11 3.5775E-06 2.5576E+01

Ca 40 2.7445E+22
Ca 41 7.2004E+11 8.07075-17 3.7837E-04 2.8567E-05
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 8.3683E+08 5.10435-13 1.0352E-05 0.0000E+00
Ca 46 1.13241+18
Ca 47 2.57111+05 1.0232E-13 5.7873E-08 2.0512E-01
Ca 48 5.2941Z+19
Ca 49 2.29151+04 1.96345-11 1.4818E-08 4.0919E+01
Sc 45 1.2591E+16
Sc 47 1.82201+05 1.89721-14 7.9117E-09 2.0179E-02
Sc 49 1.5031E+05 3.9817E-12 1.9711E-08 1.29201-02
Ti 46 2.54951+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18

Bq/cm3

5.5646E+00
4.1997E+00

1. 8898E+03

9.5342E-01

1.5001E+01

2.7250E+00

2.0279E+02

1.5358E-01

4.1264E+01

4.5458E-01

3.0362E+01

4.3691E-01
3. 0362E+01

Ci/cm3 ALI/cm3 T/2

1.5040E-10
1.1351Z-10

5.10761-08

2.5768E-11

4.0544E-10

7.3649E-11

5.4807E-09

4.1509E-12

l.flS2E-09

1.22861-11

8.2060E-10

1.1808E-11
8.2060E-10

2.3883E-06
7.5534E-13

9.2638E-06

7.3340E-07

1.2606E-06

1.6926E-05

8.7033E-05

4.4517E-08

3.1261E-05

7.2733E-07

3.9482E-06

2.3617E-07
2.4887E-06

1.498E+01 (h)
2.020E-02 (a)

2.241E+00 (m)

8.750E+01 (d)

3.503E+01 (d)

1.280E+03 (My)

1.237E+01 (h)

1.030E+05 (y)

1.627E+02 (d)

4.538E+00 (d)

8.719E+00 (m)

3.346E+00 (d)
5.719E+01 (m)

Na 24
Na 24ml

Al 28

S 35

Ar 37

K 40

K 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49 I
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Ti 49 1.6719E+17
Ti SO 1.6008E+17

V SO 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.489E+1ll(My) V SO

V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035E-09 3.7451+00 (m) V 52

Cr SO 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15

Cr 54 1.7375E+15
Mn 55 3.2198E+17

Mn 56 7.7761E+04 2.3479E-12 3.14481-08 4.2015E+00 5.8057E+00 1.5691E-10 1.4514E-06 2.579E+00 (h) Mn 56

Fe 54 1.4290E+20

Fe SS 2.1473E+09 1.6274E-14 2.0264E-06 1.22561-02 1.7245E+01 4.6608E-10 5.6914E-06 2.735E+00 (y) Fe 55

Fe 56 2.2412E+21
Fe 57 5.1785E+19

Fe 56 6.8395E+18
Fe 59 2.3173E+07 8.7489E-13 4.85241-06 2.1143E+00 4.1781E+00 1.1292E-10 7.51461-06 4.450E+01 (d) Fe 59

AJSRF Reactor

Nuclide N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Co 59 1.4406E+16
Co 60ml 6.24013+02 7.0265E-15 6.3704E-12 2.0292E-03 6.88293-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml

Ni 58 2.95373+16
Ni 60 1.1378E+16

Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16

Cu 65 8.9265E+15
Zn 64 2.2091E+16

Zn 66 1.2682E+16

Zn 67 1.8637E+1S
Zn 68 8.5456E+1S
Zn 70 2.7273E+14
Ga 69 6.1006E+15

Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.1024E+05 1.9296E-13 2.6379E-08 1.4869E-01 8.0643E-01 2.1796E-11 1.29033-06 1.097E+00 (d) As 76

Br 79 1.7953E+15

Br 80 4.37633+02 3.6862S-14 5.61603-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80

Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.29343+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87

Sr 84 1.3656E+15

Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15

Nb 93 4.5695E+15
Sbl2l 6.6494E+14
Sbl23 4.9734E+14

Ba130 2.2060E+14
Ba132 2.1020E+14

Bal34 5.0301E+1S
Bal35 1.3719E+16

Ba136 1.6345E+16

Ba137 2.3375E+16
Ba138 1.4921E+17
Sml44 5.7981E+13

Sml47 2.8219E+14 2.1518E-17, 1.0377E+02 O.OOOOE+00 5.8515Z-05 1.5815E-15 2.86843-09 l.0S9E+OS(My) Sm147

Sm148 2.1159E+14 2.12133-22 6.73273+01 0.0000E+00 6.6667E-10 1.8018E-20 2.80113-14 6.971E+O9(My) Sml48

Sm149 2.60163+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.72193-20 1.1161E-13 2.0003+O9(My) Sml49

SmISO 1.3893E+14
SmlS2 5.0338E+14

SmlS3 4.0468E+0S 8.85563-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) Sm153

Gm154 4.2827E+14

1180 9.2365E+ll
1182 2.0397E+14
1183 1.1014E+14
1184 2.3584E+14

AJBRF Reactor

Nuclide N/cm3 WATI/cm3 JO31LE/cm3 G(MeV/qrs) Bq/cm3 Ci/cm3 A)I/cm3 T/2

1186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+1S
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-1S 5;0884E-02 3.6073E-06 5.84553-03 1.5799E-13. 2.86543-07 2.4573+05 (y) U234

u235 8.5599E+12 2.00223-16 6.4154E+00 1.9076E-OS 2.6715E-04 7.2202E-13 1.23113-08 7.037E+02(My) U235

U238 1.18033+15 3.9706E-15 8.07691+02 3.09613-06 5.80213-03 1.56813-13 2.5560E-07 4.4681+03(My) U238

U239 7.48263+02 2.7227E-14 5.531SE-11 8.0822E-03 3.6829E-01 9.95393-12 1.0316Z-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.6246E-14 7.7035E-09 2.8540E-02 3.6813E-01 9.94963-12 2.9451E-07 2.3553+00 (d) Np239

here are 114 Nuclides.

Totals. 4.41293+22 1.0029E-09 1.8477871+04 1.5180E+03 2.2558E+03 6.0967E-08 1.7438E-04
A.ThRF Reactor
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AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time, 37.04 (y)

COMPOSITION *

ELEMENT ATOMES/Cm3

E 5.67649E+08
He 2.10997E+10
Ha 1.09073E+19
Mg 4.88883E+08
Al 1.10676E+22
Si 1.83408E+ll

P 5.71003E+05
S 9.35628E+20

Cl 4.24620E+09
Ar 5.80577E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.E8828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89S40E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.45151E+07
As 1.13335E+16
Se 7.28933E+07
Br 3.54167E+1S
Kr 3.30101E+07
Rb 2.98003E+16
Sr 2.43858E+17
r 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+1S
No 1.44717E+06
In 3.12104E-07
Sn 3.24544E+05
Sb 1.16227E+15
Te 1.95588E+07
I 6.46806E-03

Xe 3.84166E+06
Cs 7.92960E+05
Ba 2.08115E+17
La 3.14833E+06
Ce 1.60424E-01
Pr 5.15884E-02
Nd 5.68693E+04
Pm 6.52503E+04
Sm 1.88252E+15
Eu 1.47210E+08
Gd 1.20973E+06
Lu 0.00000E+00
Ef 1.65088E-02
Ta 2.27595E+04

V 7.69706E+14
Re 2.35287E+06
Eg 1.91657E-01
Ti 6.63268E-01
Pb 4.78079E+15
Bi 2.00310E+03
Th 1.71866E-02
U 1.18888E+15

Np 1.08052E+05
Pu 3.22568E+07

Production of H s 0. app

Cooling Time 0.

)m/y.

Production of He . 0. appm/y.
AJBRP Reactor

AJ.RF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gammna-rays

Group Brange
1 ( 10 - 100 XeV)
2 ( 0.1 -0. MeV)
3 ( 0.2 -. 0.4 MeV)
4 ( 0.4 -, 0.6 MeV)
5 ( 0.6 -, 0.8 MeV)
6 ( 0.8 -a 1.0 HeV)
7 ( 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

MeV/cm3-s
1. 1085E-01
l.5453E-01
2.5958E-01
2.20512+00
5.7829E-02
5.0449E+00
2.7438E+00
1.1130E+01
S.8870E+01

Photons/cm3-S
2.0155E+00
9. 9697E-01
8.6527E-01
4.4103E+00
8.2613E-02
S.6054E+00
2.4719E+00
8.3684E+00
3.7981E+01
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10 (1.66 -, 2.0 MeV)
11 ( 2.0 -> 2.5 MeV)
12 ( 2.5 -, 3.0 MeV)
13 ( 3.0 -> 4.0 MeV)
14 ( 4.0 - 5.0 MeV)
1S ( 5.0 -> 6.5 MeV)

3 .3645E+03
2.36211+00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

1.8385E+03
1. 0498E+00
5.6823E+00
2.4655E+01
1.9908E+00
9.1498E-11

18-Group gamma source distribution (Photons/cm3^s)
SCALE-ORNL 18-Group gamma Library from 10 HeV to 10 KeV

0.0000E+00 0.00001+00 9.1498E-11 1.9908E+00 2.46551+01 5.6823E+00
1.0498E+00 1.8385E+03 4.6349E+01 2.47191+00 5.60541+00 8.2613E-02
4.4103E+00 4.3264E-01 4.3264E-01 9.9697E-01 1.0078E+00 1.0078E+00

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

1. 09071+19
1.1068E+22
1.66218+11
8.8903E+20
7.0172E+18
3.9390E+19
1.8713E+17
1.26583+21
1. 58801+17
9.13473+19
2.7445E+22
7.2004E+11
1. 8317E+20
3.8219S+19
5.9056E+20
1.9772E+08
1. 1324E+18
5.29413+19
1.2591E+16
2.54953+17
2.2992E+17
2.2782E+18
1. 6719E+17
1.6008E+17
2.22211+14
8.8661E+16
3.1921E+1S
6.15581+16
6.9793E+15
1.7375E+15
3.2198E+17
1.4290E+20
1. 6976E+09
2.2412E+21
5.1785E+19
6.8395E+18
1.4406E+16
2.9537E+16
1.1378E+16
4.9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8 .9265E+15
2.2091E+16
1.2682E+16
1.8637E+15
8.5456E+15
2.7273E+14
6.1006E+1S

2.9639E-13 1.7272E+04 1.82283-01 2.72501+00 7.3649E-11 1.6926E-OS K 40

8.0706E-17 3.7837E-04 2.8567E-OS 1.53581-01 4.15091-12 4.4517E-08 Ca 41

1.2060E-13 2.4458E-06 0.00001+00 9.74951+00 2.63503-10 7.3860E-06 Ca 45

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50

1.28661-14 1.60201-06 9.6891E-03 1.3634E+01 3.68481-10 4.49953-06 Fe 55

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 GU (eV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Dr 79
Br 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87
Sr 88
Y 89

Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93

4.0485E+15
1.1334E+16
1.7953E+15
1.7464E+1S
2.1507E+16
8.2934E+15
1.36561+15
2.40441+16
1. 7070E+16
2.0138E+17
1.4325E+16
2.9533E+16
6.4405E+15
9.8444E+15
9.9764E+15
1.6 072E+15
4.5695E+15

4.7942E-17 1.04693+02 0.0000E+00 3.79773-03 1.0264E-13 5.69372-09 Rb 87
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Sbl21 6.6494E+14
Sbl23 4.9734E.14
Bal30 2.2060E+14
8al32 2.1020E.14
Bal34 5 .0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981tE13
Sm147 2.82193+14 2.1518E-17 1.0377E+02 0.00003+00 5.B5lSE-05 1.581SE-15 2.8684E-09 Sm147
Sml4S 2.1159E+14 2.1213E-22 6.73273+01 0.00003+00 6.6667E-10 1.80183-20 2.8011E-14 Sm148
Sm149 2.60163+14 8.4219E-22 7.6688E+01 0.0000E+00 2.BS713-09 7.72193-20 1.1161E-13 Sm149
SmlSO 1.38933+14
Sml52 5.0338Z+14
Sml54 4.2827E+14

W180 9.2365E+11
I182 2.0397E+14
3153 1.1014E.14
W184 2.3584E+14
S186 2.1883E314

Pb204 6.6931E+13
Pb206 1.1522E315
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.54883-15 5.0884E-02 3.6073E-06 5.84553-03 1.5799E-13 2.8654E-07 U234
U235 8.55993+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.22023-1S 1.2311E-08 U235
U238 1.S8033.15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.56Sl1-13 2.5560E-07 U238

338.6 (d) 4.38733-13 1.847787E+04 1.9203E-01 2.6277E+01 7.10203-10 2.9419E-05

AJBRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time t 338.65 (d)

Energy distribution of decay gamma-rays

Group E range HeV/cm3-s Photons/cm3-s
1 ( 10 -- 100 3eV) 2.2E29E-02 4.1508E-01
2 ( 0.1 -> 0.2 MeV) 3.7397E-05 2.4127E-04
3 ( 0.2 -. 0.4 MeV) 3.7000E-06 1.23333-05
4 C 0.4 -. 0.6 MeV) 2.7868E-05 5.5737E-OS
S C 0.6 -> 0.8 MeV) 3.4103E-09 4.8719E-09
6 C 0.8 -s 1.0 MeV) 1.9953E-09 2.2170E-09
7 ( 1.0 -. 1.22 MeV) 1.9023E-09 1.7138E-09
8 (1.22 -. 1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 -. 1.66 HeV) 4.2594E-01 2.7480-01

10 (1.66 -. 2.0 MeV) 1.6532E-09 9.0340E-10
11 C 2.0 -. 2.5 MeV) 1.9975E-09 8.8778E-10
12 ( 2.5 -. 3.0 MeV) 1.5319E-09 5.5704E-10
13 C 3.0 -. 4.0 MeV) 1.7824E-09 5.0926E-10
14 ( 4.0 -. 5.0 MeV) 8.6382E-10 1.9196E-10
1S ( 5.0 -s 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)
SCALE-ORNE, 28-Group gaamma Library from 10 MeV to 10 3eV

0.00003+00 0.00003+00 9.14983-11 1.9196E-10 5.09263-10 5.57043-10
8.8778E-10 9.0340E-10 2.7480E-01 1.71383-09 2.2170E-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667Z-06 2.4127E-04 2.0754E-01 2.07543-01

AJ8RF Reactor
AJ8RP at the Omaha Veterans Affairs Hospital

At Cooling Time 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cl3

H 5.67649E+08
He 2.10997E+10
Na 1.09073E+19
Mg 4.89316E+08
Al 1.10676E+22
Si 1.B3408E+11
P 5.52666E+01
S 9.35628E+20

C1 4.32131E+09
Ar 5.13985E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.8828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
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Ga
Ge
As
Se
Br
Kr
Rb
Sr
y

Zr
Wb
Mo
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta
1

Re
Ng
T1
Pb
Bi
Th

U
Np
Pu

Totals.

1.01490E.16.
2.45271E+07
1.13335E+16
7.30037E.07
3.54167E+15
3.30320E+07
2.98003E+16
2.43582E+17
1.43253E+16
S.74016E+16
4.56952E+15
1.46228E+06
O. OOOOOE+00
3.25788E+05
1.16227E+15
1.97500E+07
6.60241E-03
3.92066E+06
7.92878E+OS
2.08115E+17
3.l4859E+06
1.61191E-Ol
5.15955E-02
S. 92531E+04
6.57242E+04
1.88252E+15
1.47609E+08
1.24479E+06
O.OOOOOE+00
1.65088E-02
2.32954E+04
7.69706E+14
2.36592E+06
1.90146E-01
6.65447E-01
4.78079E+15
2. 003482+03
2.049412-02
1. 18888E+1S
s.54030E-39
3.23647E+07
4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

338.6 (d)

D(Sv/b) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3

3.795E-04 9.599E+02 2.2$6E+03 6.097E-02 1.7442-04 1.003E-09 1.847787E+04

4.801E-08 1.118E+01 2.628E+01 7.102E-04 2.942E-05 4.387E-13 1.847787E+04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of l.0000E+00(cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI Watt

zero 2.256E+03 3.795E-04 1.744E-04 1.003E-09

338.6 (d) 2.628E+01 4.801E-08 2.942E-05 4.387E-13

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Sq/Kg KW/Kg Ci/Ig MeV/g-s

zero 9.599E+05 4.268E-10 2.594E-OS 1.518E+03

338.6 (d) 1.1181+04 1.8671-13 3.0221E-07 1.9201-01

AJsIF Reactor
AhJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g Cl Index

zero 9.599E+02 3.795E-04 4.269E-10 2.768S+03

338.6 (d) 1.118E+01 4.8013-08 1.867E-13 4.242Z-01

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJRRF Soil (Side) Flux

Step 1 , Activation of 2.276821+06(s), i.e.

Cold Pause of 2.925922+07(s), i.e.

Step 2 i Activation of 2.27682E+06(o), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 3 * Activation of 2.27682S+06(o), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 4 Activation of 2.27682E+06(s). i.e.
Cold Pause of 2.92592B+07(s), i.e.

Step S * Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Elapsed Time.

26.35 (d) 26.35 (d)
338.65 (d) 365.00 (d)

26.35 (d) 1.07 (y)
338.65 (d) 2.00 (y)

26.35 (d) 2.07 (y)
338.65 (d) 3.00 (y)

26.35 (d) 3.07 (y)

338.65 (d) 4.00 (y)

26.35 (d) 4.07 (y)
338.65 (d) 5.00 (y)

Intervals , 2

Intervals i 2

Intervals . 2

Intervals . 2

Intervals . 2
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Step 6 * Activation o
Cold Pause o

Step 7 * Activation o
Cold Pause o

Step 8 Activation o
Cold Pause o

Step 9 * Activation o
Cold Pause o:

Step 10 * Activation o:
Cold Pause ol

Step 11 * Activation ol
Cold Pause ol

Step 12 . Activation oi
Cold Pause ol

Step 13 . Activation 01
Cold Pause ol

Step 14 s Activation 01
Cold Pause o0

Step 15 * Activation ot
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 * Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

Step 24 * Activation of
Cold Pause of

Step 25 * Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 * Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 * Activation of
Cold Pause of

Step 30 * Activation of
Cold Pause of

Step 31 * Activation of
Cold Pause of

Step 32 * Activation of
Cold Pause of

Step 33 * Activation of
Cold Pause of

Step 34 * Activation of
Cold Pause of

Step 35 * Activation of
Cold Pause of

Step 36 * Activation of
Cold Pause of

Step 37 i Activation of
Cold Pause of

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.27682E.06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.276821E+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.27682E+06(8), i.e.
f2.92592E+07(s), i.e.

f2.27682E+06(s). i.e.
f2.92592E+07(s). i.e.

f2.27682E+06(s), i.e.
f2.92592E+07(s), i.e.

,2.27682E+06(s), i.e.
I2.92592E+07(s), i.e.

2.276821+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.82258E+07(s), i.e.

2.82600E+06(s), i.e.
2.87100E+07(s), i.e.

2.14200Z+06(s), i.e.
2.93940E+07(s), i.e.

2.12400E+06(s), i.e.
2.94120E+07(s), i.e.

1.38060E+06(B), i.e.
3.01554E+07(s), i.e.

6.893301+05(s). i.e.
3.084679+07(s), i.e.

2.37945B+06(a), i.e.
2.91565E+07(s), i.e.

2.45055E+06(s), i.e.
2.90854E+07(s), i.e.

4.18396E+06(s), i.e.
2.735209+07(s), i.e.

3.16070B+06(s), i.e.
2.83753E+07(s), i.e.

4.29096E+06(s), i.e.
2.72450E+07(a), i.e.

2.374749406 (s). i.e.
2.91613E+07(s), i.e.

1.67827E+06(s), i.e.-
2.98577E+07(s), i.e.

1.58702E+06(s), i.e.
2.994901+07(s), i.e.

1.45885E+06(s), i.e.
3.00772E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(s), i.e.
2.925929+07(a), i.e.

1.80003E+06(s), i.e.
2.97360E+07(s), i.e.

26.35 (d)
338 .65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 Cd)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 Cd)
337.46 Cd)

28.36 (d)
336.64 Cd)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 Cd)

19.42 (d)
345.58 (d)

18.37 Cd)
346.63 Cd)

16.88 (d)
348.12 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)
344.17 (d)

5.07 (y)
6.00 Cy)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 Cy)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 Cy)

15.06 Cy)
15.99 Cy)

16.06 Cy)
16.99 Cy)

17.06 (y)
17.99 (y)

18.06 Cy)
18.99 Cy)

19.09 Cy)
19.98 Cy)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 Cy)

22.05 (y)
22.98 Cy)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 Cy)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 Cy)
31.98 (y)

32.03 ly)
32.97 (y)

33.02 Cy)
33.97 Cy)

34.05 (y)
34.97 (y)

35.05 (y)
35.97 (y)

36.03 (y)
36.97 (y)

Intervals 2

Intervals . 2

Intervals 2

Intervals t 2

Intervals i 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals . 2
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Step 38 * Activation of 2.27682E.06(s), i.e. 26.35 (d)
Cold Pause of 2.92592E+07(s), i.e. 338.65 (d)

Step 39 Activation of 2.27682E+06(s), i.e. 26.35 (d)

Cooling Times (s)

2.9259E+07

338.6 (d)

AJ3RF Reactor

Step * 1

Elapsed Time 26.35 (d)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bqgcm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+0
Production of H * 0. appm/y.
Production of He t 0. appm/y.

37.04 (y) Intervals * 2
37.97 (y)

38.04 (y) Intervals 2

)03
Ci/cm3 ALI/cm3

6.0290E-08 1.6428E-04

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04

Step . 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 .1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04

Step * 3

Elapsed Time * 2.07 (y)
N/cm3 1ATI/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3648E-13 1.8477878+04

Step * 4

Elapsed Time 3.07 (y)
N/cm3 wATr/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.8477878+04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 W1AT/cm3 JOULR/cm3

otals. 4.4129E+22 4.3884E-13 1.847787+,04

Step * S

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
ProduCtion of H s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATTJcm3 JOULE/cm3

otals. 4.4129E+22 4.40148-13 1.847787E+04

Step 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41298+22 1.0026E-09 1.847787Z+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

G(MeV/g*s) Bq/cm3
1.8460E-01 1.3944E.01

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

G(MNV/g-s)
1.5171E+03

G(MeV/g s)
1.86378-01

G(MeV/g^s)
1.51718+03

G(MeV/gs)
1.87758-01

G (MeV/g-s)
1.51718+03

G cMeV/g-s)
1.88825-01

G (MeV/g s)
1. 5172E+03

G(MeV/g*s)
1.8965E-01

Bq/cm3
2. 2411E+03

Bq/cm3
1.8127E+01

Bq/cm3
2. 2451E+03

Bq/cm3
2.0433E+01

Bq/cm3
2.24738+03

Rq/cm3
2.2017E+01

Dq/cm3
2.2489E+03

Bq/cm3
2.3204E+01

Ci/cm3
6.0571E-08

Ci/cm3
4.8992E-10

Ci/cm3
6.0678E-08

Ci/cm3
5.5225E-10

Ci/cm3
6.0738E-08

Ci/cm3
5.9504E-10

Ci/cm3
6.0780E-08

Ci/cm3
6. 2714E-10

ALI/cm3
1.7080E-04

ALI/cm3
2.6703E-05

ALI/cm3
1.7275E-04

ALI/cm3
2.7616E-05

ALI/cm3
1.7362E-04

ALI/cm3
2.8170E-05

ALI/cm3
1.7416E-04

ALI/cm3
2.85698-05

G(NeV/g*s) Bq/cm3
1.5172E+03 2.2500E+03

Ci/cm3 ALI/cm3
6.0812E-08 1.7455E-04

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4104E-13 1.847787E+04

Step , 7

G(MeV/g*s) Bq/cm3
1.9029E-01 2.4118E+01

Ci/cm3 ALI/cm3
6.5184E-10 2.8872E-05
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Elapsed Time . 6.07 (y)
N/cm3 wATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847707E+04 1.5172E+03 2.2509E+03
Production of H * 0. appmfy.
Production of He * O. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 JOULW/cm3 G(CeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.8477B7E+04 1.9080E-01 2.4826E+01

Step . a

Elapsed Time . 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026S-09 1.847787E+04 1.51723+03 2.2516E+03
,Production of H O. appm/y.
Production of He O. appm/y.

Ci/cm3
6.0836E-08

Ci/cm3
6.7098E-10

Elapsed Time i 7.99 (y)
N/cm3 11ATT/cm3 JO0ULR/cm3 G(MeV/g9s)

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01

Step . 9

Elapsed Time -. 8.07 (y)
N/cd3 WATT/cm3 JOULE/cm3 G(MeV/g s)

otals. 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03
Production of H * O. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 8.99 (Y)
N/cm3 WATT/cm3 JOULE/cm3 G(CeV/g*s)

otals. 4.41293+22 4.4263E-13 1.8477873+04 1.9149E-01

Step . 10

Elapsed Time . 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03
Production of H . O. appm/y.
Production of He O. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 WATT/cm3 JOULA/cm3 G(Mev/g-s)

otals, 4.4129E+22 4.42953-13 1.8477871+04 1.9172E-01

Step . 11

Elapaed Time . 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03
Production of H * O. appm/y.
Production of He O 0. appm/y.

Elapsed Time s 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g59)

otals. 4.4129E+22 4.4319E-13 1.8477873+04 1.9190E-01

Step * 12

Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 1.00263-09 1.8477873+04 1.5172E+03
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Bq/cm3
2.5377E+01

Ci/cm3
6.0855E-08

. Ci/cm3
6.8586E-10

Bq/cm3

2.2522E+03

Bq/cm3
2.5805E+01

Bq/cm3
2.2526E+03

Bq/cm3
2. 6138+01

Bq/cm3

2.2529E+03

Bq/cm3
2.6397E+01

Ci/cm3
6.0869E-08

Ci/cm3
6. 9742E-10

Ci/cm3
6.0881E-08

Ci/cm3
7.0643E-10

Ci/cm3
6.0889E-08

Ci/cm3
7. 1344E-10

ALI/cm3
1.7485E-04

ALI/cm3
2.9106E-05

ALI/cm3
1.7508E-04

ALI/cm3
2.9287E-05

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-05

ALB/cm3
1.7540E-04

ALI/cm3
2.9538E-OS

ALIf/cm3
1.7550E-04

ALI/cm3
2.9623E-05

ALI/cm3
1.7559E-04

ALI/cm3
2.9690E-05

ALI/cm3
1.7565E-04

ALI/cm3
2.9742E-05

Bq/cm3 Ci/cm3
2.2532E+03 6.0896E-08

Elapsed Time s 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gVs) Bq/cm3

otals. 4.41293+22 4.4338E-13 1.8477873+04 1.9204E-01 2.6600E+01

Step . 13

Elapsed Time . 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.25343+03
Production of H O 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.41293+22 4.4353E-13 1.8477873+04 1.9215E-01 2.6757E+01

Step . 14

Elapsed Time . 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2535E+03

Ci/cm3
7.1891E-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

Ci/cm3 ALI/cm3
6.0906E-08 1.7570E-04
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Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 13.99 (y)
N/cm3 WAST/cm3 JOULE/cm3 G(MeV/g-s) Eq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.6881E+01 7.2651E-10 2.9783E-05

Step * 15

Elapsed Time * 14.06 (y)
N/cm3 WAST/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cff3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2536E+03 6.0909E-08 1.7574E-04
Production of H O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01 7.29133-10 2.9814E-05

Step * 16

Elapsed Time * 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cal

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E.03 2.2537E+03 6.0912E-08 1.7578E-04
Production of H . 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time 15.99 (y)
N/cm3 WATT/cm3 JOULS/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4380B-13 1.847787E+04 1.92363-01 2.7054E+01 7.3118E-10 2.9839E-05

Step t 17

Elapsed Time . 16.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.00263-09 1.8477873+04 1.5172E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 16.99 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01

Step * 18

Elapsed Time 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s)

otals. . 4.4129E+22 4.4390E-13 1.8477873+04 1.9243E-01

Step * 19

Elapsed Time 18.06 (y)
N/cm3 WAT7/cm3 JOULE/cm3 G(MeV/g8s)

otals. 4.4129E.22 1.0026E-09 1.847787E+04 1.51728+03
Production of H g 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s)

otals, 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01

Step * 20

Elapsed Time * 19.09 (y)
t .4/cm3 2 ATT/cm3 JOULE/cm3 G(MeV/g*S)

otals, 4.4129E+22 1.00313-09 1.847787E+04 1.5179E+03
Production of H a 0. appm/y.
Production of He * 0. appa/y.

Bq/cm3
2.2538E+03

Bq/cm3
2.7114E+01

Bq/cm3
2.2539E+03

Bq/cm3
2.7161E+01

Bq/cm3
2.2539E+03

Bq/cm3
2.7199E+01

Ci/cm3
6.0914E-08

Ci/cM3
7.3280E-10

Ci/cm3
6.0915E-08

Ci/cm3
7.3408E-10

Ci/cm3
6.09173-08

Ci/cm3
7.3510E-10

ALI/cm3
1.7580E-04

ALI2/cm3
2.9859E-05

ALI/cm3
1.7582E-04

ALI/cm3
2.9874E-05

ALI/cm3
1.75833-04

ALI/cm3
2.98873-OS

ALI/cm3
1.8996E-04

ALI/CM3
3.3364E-05

8q/cm3 Ci/cm3
2.27573+03 6.1506E-08

Elapsed Time * 19.98 (y)
H/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.9399E-13 1.8477873+04 1.93533-01 3.2642E+01

Step * 21

Elapsed Time 20.07 (y)
I N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g;s) Eq/cm3

otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.27073+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 20.98 (y)

Ci/cm3
8.8220E-10

Ci/cm3 ALI/cm3
6.1371E-08 1.8661E-04
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3
otals. 4.4129E.22 4.8162E-13 1.847787E+04 1.9386E-01 3.2083E+01

Step . 22

Elapsed Time 21.05 (y)
N/cm3 WATT/cm3 JOUEE/c G(HaV/rs) Sq/cr3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.51713+03 2.2555E+03
Production of E . 0. appm/y.
Production of He S 0. appm/y.

Elapsed Time * 21.98 (y)
N/cm3 WATT/cm3 JOULE/cl3 G(HeV/grs) Bq/ct3

otals. 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01 2.8697E+01

Step . 23

Elapsed Time S 22.05 (y)
N/CID3 IWAT/cm3 JOULE/cm3 G(MeV/gs) Bq/cnB.

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03 2.2520E+03
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 22.98 (y)
N/cm3 WATr/cm3 JOULE/cl3 G(MeV/grs) Bq/ca3

otalst 4.4129E+22 4.3808E-13 1.847787E+04 1.93083-01 2.7548E+01

Step s 24

Elapsed Time 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Eq/cm3

otals. 4.41293+22 1.00213-09 1.847787E304 1.51643+03 2.2335E+03
Production of E . 0. appm/y,
Production of He . 0. appm/y.

Elapsed Time . 23.98 (y)
N/Cm3 WATT/cm3 JOULE/Cal G(HeV/gr) Sq/cM3

otals. 4.41293+22 4.0177E-13 1.847787E+04 1.92053-01 2.32843+01

Step 25

Elapsed Time * 24.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Eq/cm3

otals. 4.41293+22 1.0016E-09 1.847787E+04 1.5157E+03 2.2114E+03
Production of H a 0. appm/y.
Production of He g 0. appm/y-

Elapsed Time * 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Eq/cM3

otals. 4.4129E+22 3.62593-13 1.8477873+04 1.9057B-01 1.81823+01

Step . 26

Elapsed Time * 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Eq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.51723+03 2.2479E+03
Production of H * 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time * 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g9s) Bq/cm3

otals, 4.4129E.22 4.3023E-13 1.8477873+04 1.91113-01 2.4364E+01

Step . 27

Elapsed Time s 26.06 (y)
N/ce3 WATT/cn3 JOULE/cn3 G(MeV/g*s) Bq/cm3

otals. 4.41293+22 1.0027E-09 1.847787E+04 1.51733+03 2.2551E+03
Production of H * 0. appm/y.
Production ofHe * 0. appm/y.

Elapsed Time * 26.98 (y)
N/cal WATT/ca3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4830E-13 1.847787E+04 1.9161E-01 2.6475E+01

Step . 28

Elapsed Time . 27.11 (y)
N/cl3 WATT/ct3 JOULE/cm3 G(MeV/g~s) Bq/ca3

otals, 4.41293+22 1.0034E-09 1.8477873+04 1.5184E+03 2.2921E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 27.98 (y)
N/ca3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/ca3

otals. 4.4129E+22 5.38583-13 1.847787E+04 1.93773-01 3.65823+01

Ci/cm3 ALI/cM3
8.67123-10 3.2736E-05

Ci/ca3
6.0960E-08

Ci/cM3
7.7558E-10

Ci/ca3
6. 0865E-08

Ci/cM3
7.4455E-10

Ci/cn3
6.0365E-08

Ci/cm3
6.29303-10

Ci/cM3
5.9768E-08

Ci/ca3
4.9141E-10

Ci/cn3
6. 0754E-08

Ci/cm3
6. 5850E-10

Ci/cn3
6.0948E-08

Ci/cM3
7. 1553E-10

ALI/cm3

1.7656E-04

A'XI/ca3

3.0429E-05

ALI/ca3
1.7418E-04

ALI/cm3
2.97703-05

ALI/cM3

1.6247E-04

ALI/cm3
2.715sE-OS

ALI/cM3

1.4859E-04

ALI/cm3
2.41853-05

ALI/cM3
1.7210E-04

ALI/cM3

2.8538E-05

ALI/cm3
1.7705E-04

ALI/cm3

2.9836E-05

Ci/cM3 ALI/ca3
6.1949E-08 2.0103E-04

Ci/cm3 ALI/cm3
9.8870E-10 3.6193E-05
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Step . 29

Elapsed Time * 28.08 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0031E-09 1.847787E+04 1.5178E+03 2.2810E+03 6.1650E-08 1.9353E-04
Production of H * O. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 5.0758E-13 1.847787E+04 1.9439E-01 3.4894E+01 9.4308E-10 3.4535E-05

Step * 30

Elapsed Time * 29.11 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 1.0035E-09 1.847787E+04 1.5184E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 29.98 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(teV/g*s)

otals. 4.4129E+22 5.5875E-13 1.847787E+04 1.9604E-01

Step . 31

Elapsed Time * 30.OS (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5172E+03
Production of H O 0. appm/y.
Production of He . O. appm/y.

Elapsed Time . 30.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s)

otals. 4.4129E+22 4.7554E-13 1.847787E+04 1.95361-01

Step , 32

Elapsed Time 31.03 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 1.0023E-09 1.847787E+04 1.5167E+03
Production of H . O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 31.98 (y)
_N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g'o)

otals. 4.4129E+22 4.2497E-13 1.8477871+04 1.9413E-01

Step . 33

Elapsed Time . 32.03 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(Mev/g*s)

otals. 4.4129E+22 1.00221-09 1.847787E+04 1.5166E+03
Production of H O 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 32.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gqs)

otals. 4.4129E+22 4.0918E-13 1.847787E+04 1.9308E-01

Step i 34

Elapsed Time i 33.02 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(NeV/g*s)

otalss 4.41291+22 1.0021E-09 1.8477873+04 1.51651+03
Production of H * 0. appm/y.
Production of He s 0. appm/y.

Bq/cm3
2.3015E+03

Bq/cm3
4.1174E+01

Bq/cm3
2.2691E+03

Bq/cm3
3 .3565E+01

Bq/cm3
2.2464E+03

Bq/cm3
2 .7876E+01

Bq/cm3

2.2389E+03

Bq/cm3
2.5239E+01

Ci/cm3
6.2204E-08

Ci/cm3
1.1128E-09

Ci/cm3
6.1327E-08

Ci/cm3
9.0717E-10

Ci/cm3
6. 0714E-08

Ci/cm3
7.5341E-10

Ci/cm3
6. OSOE-08

Ci/cm3
6.8214E-10

ALI/cm3
2.0636E-04

ALI/cm3

3.8300E-05

ALI/cm3
1.849SE-04

ALI/cm3

3.2944E-OS

ALI/cm3
1.7001E-04

ALI/cm3
2.9375E-OS

ALI/cm3

1.6528E-04

ALI/cm3

2.8007E-OS

ALI/cm3
1. 6201E-04

ALI/cm3

2.70373-05

ALI/cm3
1.73261-04

ALI/cm3

2.9221E-OS

Bq/cm3 Ci/cm3
2.23323+03 6.0358E-08

Elapsed Time i 33.97 (y)
N/cm3 WATS/Cm3 JOULE/cm3 G(NeV/g*x) Bq/cm3

otals. 4.4129E+22 3.9923E-13 1.847787E+04 1.92131-01 2.32101+01

Step s 35

Elapsed Time * 34.05 (y)
N/cm3 WATS/cm3 JOULIE/cm3 G(MeV/g*s) 8q/cm3

otals. 4.41291+22 1.0025E-09 1.8477873+04 1.5172E+03 2.2503E+03
Production of H * 0. appm/y.
Production of He t O. appm/y.

Elapsed Time * 34.97 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3429E-13 1.847787E+04 1.9223E-01 2.6170E+01

Step * 36

Elapsed Time * 35.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

Ci/cm3
6.2730E-10

Ci/cm3
6.0819E-08

Ci/cm3
7.0730E-10

Ci/cm3 ALI/cm3
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otalgs 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2530E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time I 35.97 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 4.4177E-13 1.847787E+04 1.92303-01 2.68733+01

Step 37

Elapsed Time , 36.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 6(MeV/g9s) Bq/cm3

otals. 4.41293+22 1.0023E-09 1.847787E+04 1.5168E+03 2.2428E+03
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 36.97 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 4.2115E-13 1.847787E+04 1.91883-01 2.4655E+01

Step , 38

Elapsed Time , 37.04 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.51723+03 2.2516E+03
Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time I 37.97 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.38733-13 1.8477873+04 1.9203E-01 2.6277E+01

6.0892E-08 1.7524E-04

Ci/cm3 ALI/Cm3
7.26293-10 2.9708E-05

Ci/cm3 ALr/cm3
6.06173-08 1.68752-04

Ci/cm3 ALI/Cm3
6.6635E-10 2.8283E-05

Ci/cm3 ALI/cm3
6.0854E-08 1.74383-04

Ci/cm3 ALI/cm3
7.10203-10 2.9419E-05

Step , 39
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time

Nuclide N/cm3

Na 23 1.09073+19
Na 24 4.3305E+05
Na 24ml 1.2240E-01
Al 27 1.10685+22
Al 28 3.66603+05
Si 28 1.7051E+ll

S 32 8.89033+20
S 33 7.0172E+18
S 34 3.93903+19
S 35 1.0517E+07
S 36 1.87133+17

Ar 37 6.5520E+07
X 39 1.2658E+21
X 40 1.5880E+17
X 41 9.1347E+19
X 42 1.30333+07

Ca 40 2.7445E+22
Ca 41 7.3868E+11
Ca 42 1.8317E+20
Ca 43 3.82193+19
Ca 44 5.90563+20
Ca 45 8.6230E+08
Ca 46 1.1324E+18
Ca 47 2.57115+05
Ca 48 5.2941E+19
Ca 49 2.29153+04
Sc 45 1.25913+16
Sc 47 1.82203+05
Sc 49 1.50315+05
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14
V 51 8.86613+16
V 52 9.2658E+01

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.7761E+04
Fe 54 1.42903+20
Fe 55 2.1734E+09
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Fe 59 2.31923+07

AJBRF Reactor

Nuclide N/cm3

18.04 (y) Cooling Time 0.

WATT/cm3 JOULE/cm3 GOMeV/g9-) Bq/cm3 Ci/cm3 ALI/cm3

4.1691E-12
3.25485-13

9.1443E-10

7.5432E-15

6.4391E-15

2.96393-13

5.5665E-11

8.27975-17

5.2597E-13

1.0232E-13

1.9634E-1l

1.89723-14
3.9817E-12

3.2444E-07
9.4863E-15

1.7739E-07

8.22693-08

2.8118E-08

1.7272E+04

3.57755-06

3.8817E-04

1.0667E-OS

5.7873E-08

1.48183-08

7.9117E3-09
1.9711E-08

9.76603.00

8.39943-01

1.43373+03

0. 00005+00

2. 0654E-03

1. 8228E-01

2.5576E+01

2.93063-05

0.00003+00

2.0512E-01

4.0919E+01

2.0179E-02
1.29203-02

5. 5646E+00
4.19973+00

1. 88983+03

9.64265-01

1.5004E+01

2.7250E+00

2. 02793+02

1.5756E-01

4.2520E+01

4.54S8E-01

3.0362E+01

4.3691E-01
3.0362E+01

1.5040E-10
1.13513-10

5.1076E-08

2.6061E-11

4.O551E-10

7.3649E-11

S.4807E-09

4.2584E-12

1.14923-09

1.22863-11

8.2060E-10

1.1808E-11
S.2060E-10

2.3883E-06
7.5534E-13

9 .2638E-06

7.41743-07

1.2608E-06

1.6926E-05

8.7033E-05

4.5670E-08

3.22123-05

7.2733E-07

3.9482E-06

2.3617E3-07
2.4887E-06

T/2

1.498E+01 (h)
2.020E-02 (s)

2.241E+00 (m)

8.750E+01 (d)

3.503E+01 (d)

1.280E+03 (My)

1.2373+01 (h)

1.030E+05 (y)

1.627E+02 (d)

4.5383+00 (d)

8.719E+00 (m)

3.346E+00 (d)
5.719E+01 (m)

Na 24
Na 24m1

Al 28

S 35

Ar 37

X 40

X 42

Ca 41

Ca 45

Ca 47

Ca 49

Sc 47
Sc 49

5.7258E-24 3.8824E+01 1.5176E-11

1.1506E-13 3.7298E-11 1.7618E-01

2.3479E-12 3.1448E-08 4.2015E+00

1.6471E-14 2.0510E-06 1.2404E-02

8.7561E-13 4.8564Z-06 2.1161E+00

3.2771E-11 8.8571E-22 1.6064E-16

2.85BSE-01 7.7256E-12 4.0035E-09

5.8057E+00 1.5691E-10 1.4514E-06

1.74S4E+01 4.7174E-10 5.7605E-06

4.1815E+00 1.1301E-10 7.5208E-06

1.489E+ll(My) V 50

3.745E+00 (m) V 52

2.579E+00 th) Mn 56

2.735E+00 (y) Fe 55

4.450E+01 (d) Fe 59

WATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3 T/2
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Co 59 1.4406E.16
Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.13782+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 B.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 1.10241+05 1.9296E-13 2.63791-08 1.4869E-01 8.0643E-01 2.1796E-11 1.2903E-06 1.097E+00 td) As 76
Br 79 1.7953E+15
Br 80 4.37632+02 3.6862E-14 5.61601-11 9.4126E-03 2.8725E-01 7.7636E-12 8.8932E-09 1.760E+01 (m) Br 80
Br 81 1.74642+15
Rb 85 2.15072+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+l4
Bal30 2.2060E+14
Bal32 2.1020E+14
Eal34 5.0301E+15
Bal35 1.3719E+16
Bal36 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.85153-05 1.5815E-15 2.8684E-09 1.0591+05(my) Sm147
Sm148 2.1159E+14 2.12131-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(Ny) Sm148
Sml49 2.6016E+14 8.42192-22 7.66883+01 0.0000E+00 2.8571E-09 7.72193-20 1.1161E-13 2.000E+09(My) Sm149
SmSO 1.38933+14
Sm152 5.03383+14
Sml53 4.0468E+05 8.8556E-14 2.1479E-08 4.3989E-02 1.6685E+00 4.5095E-11 1.2359E-06 1.946E+00 (d) Sml53
Sm.l54 4.2827E+14

W180 9.2365E+ll
N182 2.03973+14
W183 1.1014E+14
W184 2.3584E+14

AJBRP Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm.3 ALI/cm3 T/2

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb207 1.0566E+15
Pb2O8 23.S051+lS
0234 6.5388E+10 4.54881-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234
U235 8.5599E+12 2.00221-16 6.4154E+0.0 1.90761-05 2.67151-04 7.22021-15 1.2311E-08 7.037E+02(My) U235
U238 1.1803E+15 3.97061-15 8.0769E+02 3.09618-06 5.80211-03 1.5681E-13 2.55601-07 4.468E+03(My) U238
U239 7.4826E+02 2.72271-14 5.5318E-11 8.08221-03 3.6829E-01 9.95391-12 1.03161-08 2.347E+01 (m) U239

Np239 1.0805E+05 2.62461-14 7.7035E-09 2.8540E-02 3.6813E-01 9.9496E-12 2.9451E-07 2.355Z+00 (d) Np239
here are 114 Nuclides.

Totals, 4.4129E+22 1.0029S-09 1.847787E+04 1.5180E+03 2.2S73E+03 6.1008E-08 1.7541E-04
AJBRP Reactor

AJBRP at the Omaha Veterans Affairs Hospital

Elapsed Time . 38.04 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 5.82348E+08
Be 2,16460E+10
Na 1.09073E+19
Mg 5.01554E+08
Al 1.10676E+22
Si 1.88157E+ll

P s.71010E+05
S 9.35628E+20

Cl 4.35798E+09
Ar 5.93283E+08
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K 1.35727E+21
Ca 2.83107E+22
SC 1.25906B+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.51502E+07
As 1.13335E+16
Se 7.47837E+07
Br 3.54167E+15
Kr 3.38654E+07
Rb 2.98003E+16
Sr 2.43858.E+17

Y 1.43253E116
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.48503E+06
In 3.12104E-07
Sn 3.32980E+05
Sb 1.16227E+15

-Te 2.00698E+07
I 6.63900E-03

Xe 3.94319E+06
Cs 8.22353E+05
Ba 2.08115E+17
La 3.22987E+06
Ce 1.64598E-01
Pr 5.29245E-02
Nd 5.94389E+04
Pm 6.57762E+04
Sm 1.882521E+15
Eu 1.51042E+08
Gd 1.24753E+06
LU O.0000OE+00
Hf 1.69363E-02
Ta 2.33515E+04

W 7.69706E+14
Re 2.41407E+06
Eg 1.96582E-01
T1 6.89230K-01
Pb 4.78079E+15
Bi 2.05487E+03
Th 1.88000E-02

U 1.18888E+15
Np 1.08052E+05
Pu 3.30944E+07

Production of H . 0. appm/y.

Production of He . 0. appm/y.
AJBIP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Z range
1 C 10 -a 100 KeW)
2 C 0.1 -. 0.2 MeV)
3 C 0.2 -a 0.4 MeV)
4 C 0.4 -. 0.6 MeV)
5 C 0.6 -a 0.8 Mev)
6 ( 0.8 -a 1.0 MeV)
7 C 1.0 -+1.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 ->1.66 Mev)

10 (1.66 -a 2.0 MeV)
11 C 2.0 -> 2.5 MeV)
12 C 2.5 -a 3.0 MeV)
13 C 3.0 -a 4.0 MeV)
14 C 4.0 -a 5.0 MeV)
15 ( 5.0 -a 6.5 MeV)

MeV/cm3's
1.112OE-01
1.54561-01
2.5959E-01
2.2051E+00
5.7829E-02
5.0449E+00
2.7459E+00
1.1132E+01
5.8870E+01
3.3645E+03
2.3621E.00
1.5626E+01
8.6292E+01
8.9586E+00
5.2611E-10

Photons/cm3-s
2.0219E+00
9. 9714E-01
8.6528E-01
4.4103E+00
8.2613E-02
5.6054E+00
2.47381+00
8.3699E+00
3.7981E+01
1.8385E+03
1. 0498E+00
5.6823E+00
2.4655E+01
1.9908E+00
9.1498E-11

18-Group ganmea source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group ganma Library from 10 HeV to 10 FeV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4655E+01 5.6823E+00

1.0498E+00 1.8385E+03 4.6350E+01 2.4738E+00 5.60541+00 8.26131-02
4.4103E+00 4.3264E-01 4.3264E-01 9.9714E-01 1.01101+00 1.0110E+00

AJLBR1 Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time , 338.65 (d)
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Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23 1.09073+19
Al 27 1.1068E+22
Si 28 1.70513E+ll

S 32 8.8903E+20
S 33 7.0172E+18
6 34 3.9390E+19
S 36 1.8713E+17
K 39 1.2658E+21
X 40 1.5880E+17 2.96398-13 1.7272E+04 1.8228:-0C 2.7250E+o0 7.3649E-11 1.6926E-05 K 40
K 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 7.3868E+11 8.2796E-17 3.8817E-04 2.93063-05 1.5756E-01 4.2584E-12 4.56703-08 Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 2.03743+08 1.2427E-13 2.5202E-06 0.0000E+00 1.0046E+01 2.7152E-10 7.6108E-06 Ca 45
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti SO 1.6008E+17

V SO 2.22213+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50
V 51 8.8661E+16

Cr 50 3.19213+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.73753+15
Mn 55 3.21983+17
Fe 54 1.4290E+20
Fe 55 1.7182E+09 1.3022E-14 1.6215E-06 9.8068E-03 1.3799E+01 3.7295E-10 4.55423-06 Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.83953+18
Co 59 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.94633+14
Ni 62 1.57673+1S
Ni 64 4.01783+14
Cu 63 2.00273+16
Cu 65 8.92653+15
Zn 64 2.2091E+16
Zn 66 1.26823+16
Zn 67 1.86373+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.10063+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cel Ci/cm3 ALI/cm3

Ga 71 4.0485E+15
As 75 1.13343+16
Dr 79 1.79533+15
Sr 81 1.74643+15
Rb 85 2.15073+16
Rb 87 8.2934E+15 4.79423-17 1.0469E+02 0.00003+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87
Sr 84 1.3656E+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.01383+17

Y 89 1.4325S+16
Zr 90 2.95333+16
Zr 91 6.44053+15
Zr 92 9.8444Z+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.6494E+14
Sb123 4.9734E+14
8al30 2.2060E+14
Ba132 2.1020E+14
Bal34 5.03013+15

aIl3s 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
BalI38 1.4921E+17
Smle44 5.79813+13
Sm147 2.82193+14 2.15183-17 1.0377E+02 0.0000E+00 5.8515E-05 1.581S3-15 2.8684E-09 Dm147
Sm148 2.11593+14 2.1213E-22 6.73273+01 0.0000E+00 6.6667E-10 1.80183-20 2.80113-14 Sm148
Sm149 2.60163+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11613-13 Sm149
SmlS0 1.38933+14
Sm152 5.03383+14
Sm154 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
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W1186 2.1S83E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb2O7 1.0566E+15
Pb208 2.5051E+1S
U234 6.5388E+10 4.5488E-1S 5.0884E-02 3.6073E-06 5.S455E-03 1.5799E-13 2.8654E-07 U234

U235 8.5599E+12 2.0022E-16 6.4154E+00 1.90763-05 2.6715E-04 7.2202E-15 1.2311E-08 U235

1238 1.1803E+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.55608-07 U238

338.6 id) 4.4256E-13 1.847787E+04 1.9215E-01 2.6744E+01 7.22808-10 2.9699E-05

AJiRF Reactor
AJERF at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 (d)

Energy distribution of decay gamma-rays

Group Erange MeV/cm3-s Photons/cm3*s

1 C 10 -. 100 ReV) 2.3106E-02 4.2011E-01
2 C 0.1 -> 0.2 HeV) 3.7397E-05 2.4127E-04

3 C 0.2 -> 0.4 MeV) 3.7000E-06 1.2333E-05

4 C 0.4 -, 0.6 MeV) 2.7868E-05 5.5737E-OS

5 C 0.6 -> 0.8 MeV) 3.4103E-09 4.8719E-09
6 C 0.8 -, 1.0 MeV) 1.9953E-09 2.2170E-09

7 C 1.0 -. 1.22 MeV) 1.9023E-09 1.7138E-09
8 (1.22 -. 1.44 MeV) 1.6284E-09 1.2243E-09

9 (1.44 -. 1.66 HeV) 4.2594E-01 2.7480E-01
10 (1.66 -, 2.0 MeV) 1.6532E-09 9.0340E-10

11 C 2.0 -. 2.5 MeV) 1.9975E-09 8.8778-10
12 C 2.5 -. 3.0 KeV) 1.5319E-09 5.5704E-10
13 C 3.0 -. 4.0 MeV) 1.7824E-09 5.0926E-10

14 C 4.0 -, 5.0 MeV) 8.6382E-10 1.9196E-10

1S 5.0 -. 6.5 MeV) 5.2611E-10 9.149SE-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORHNL 18-Group gamma Library from 10 MeV to 10 KeV

O.OOOOE+00 0.0000E00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.74808-01 1.7138E-09 2.2170E-09 4.8719E-09

5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 2.1005E-01 2.1005E-01

AJ8RF Reactor
AJ.9RP at the Omaha Veterans Affairs Hospital

At Cooling Time * 338.65 Cd)

COMPOSITION

ELEMENT ATOMES/cm3

H 5.B2348E+08
He 2.16460E+10
Na 1.09073E+19
Mg 5.01987E+08
Al 1.10676E+22
Si 1.88157E+11

P 5.52673E+01
S 9.35628E+20

Cl 4.43322E+09
Ar 5.26650E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.51622E+07
As 1.13335E+16
Se 7.48941E+07
Er 3.54167E+15
Er 3.38873E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.50026E+06
In 0.00000E+00
Sn 3.34224E+05
Sb 1.16227E+15
Te 2.02615E+07

I 6.77338E-03
Xe 4.02218E+06
Cs 8.22413E+05
Ha 2.08115E+17
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La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Hf
Ta

W
Re
Hg
T1
Pb
Bi
Th

U
Np
Pu

Totals.

3.23013E.06
1.6S365E-01
5.29315E-02
6.18437E.04
6.63365E.04
1.88252E+15
1. 51441E+08
l.28269E+06
0.00000E+00
1.69363E-02
2.38990E+04
7.69706E+14
2.42720E+06
1.95069E-01
6.91430E-01
4 .78079E+15
2.05526E+03
2.21932E-02
1.18888E.15
5.54030E-39
3.32023E+07
4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g
zero 3.795E-04 9.605E+02

338.6 (d) 4.804E-08 1.138E+01

AJSRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NES Concrete SI

Time Becquerel Sv/h ALI
zero 2.257g+03 3.7953-04 1.7541

338.6 (d) 2.674E+01 4.804E-08 2.9701

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Sq/Xg XW/Xg Ci/Xs
zero 9.605E+05 4.268E-l0 2.5962

338.6 (d) 1.138S+04 1.883S-13 3.0761

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Sq/g Sv/h l/g
zero 9.605E+02 3.795E-04 4.2681

338.6 (d) 1.1383+01 4.804E-08 1.8831

AJBRF Soil (Side) Flux

Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOUES/cm3
2.2573+03 6.101E-02 1.7541-04 1.003E-09 1.847787E+04
2.674E+01 7.228E-04 2.970E-05 4.426E-13 1.847787E+04

A.R8RF Soil (Side) Flux

Watt
I1-04 1.003E-09
D-05 4.426E-13

AJBRF Soil (Side) Flux

3 MeV/g9s
S-05 1.518E+03
S-07 1.921E-01

AJBRF Soil (Side) Flux

Cl Index
1-10 2.768E+03
I-13 4.245E-01

Step 1 * Activation of
Cold Pause of

step 2 Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 s Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 x Activation of
Cold PauSe of

Step 10 r Activation of
Cold Pause of

Step 11 S Activation of
Cold Pause of

Step 12 . Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s). i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(s). i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(5), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

26.35 (d)
338.65 (d)

36.35 td)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

Intervals, 2

Intervals , 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2 2

Intervals * 2



Attachment Gl: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 352 of 400

Step 13 * Activation ol
Cold Pause o1

Step 14 a Activation of
Cold Pause o0

Step 15 * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

Step 24 . Activation of
Cold Pause of

Step 25 * Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 * Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 * Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 * Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 * Activation of
Cold Pause of

Step 34 Activation of
Cold Pause of

Step 35 * Activation of
Cold Pause of

Step 36 i Activation of
Cold Pause of

Step 37 Activation of
Cold Pause of

Step 38 sActivation of
Cold Pause of

Step 39 Activation of
Cold Pause of

!2.276821+06(a), i.e.
I2.925921.07(o), i.e.

2.27682E+06(5), i.e.
2.925929+07(a), i.e.

2.27682E+06(5), i.e.
2.92592E+07(5), i.e.

2.276821+06(5), i.e.
2.925923+07(o), i.e.

2.27682E+06(o), i.e.
2.92592E+07(s), i.e.

2.27682Z+06(s), i.e.
2.925922+07(s), i.e.

2.276829+06(5), i.e.
2.92592B+07(s), i.e.

3.310201+06(s), i.e.
2.52258E+07(8), i.e.

2.82600E+06(8), i.e.
2.87100E+07(s), i.e.

2.142003+06(a), i.e.
2.93940E+07(a), i.e.

2.124001+06(s), i.e.
2.941201+07(s), i.e.

1.38060E+06(s), i.e.
3.015541+07 (s), i.e.

6.89330E+05(o), i.e.
3.084673+07(a), i.e.

2.379452+06(s), i.e.
2.9156SE+07(s), i.e.

2.45055E+06(s), i.e.
2.90854E+07(a), i.e.

4.18396E+06(a), i.e.
2.73520E+07(s), i.e.

3.16070E+06(s), i.e.
2.837533+07(s), i.e.

4.29096E+06(s), i.e.
2.724503+07(s), i.e.

2.374749+06(s), i.e.
2.916131+07(s), i.e.

1.678271+06(s), i.e.
2.985779+07(s), i.e.

1.58702E+06(s), i.e.
2.994909+07 (a), i.e.

1.45885E+06(a), i.e.
3.00772E+07(s), i.e.

2.27682Z+06(s), i.e.
2.925929+07(a), i.e.

2.276821+06(s), i.e.
2.92592E+07(a), i.e.

1.800039+06(s), i.e.
2.97360E+07(a), i.e.

2.276822+06((s), i.e.
2.9

2
592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)
344.17 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

12.06 Cy)
12.99 Cy)

13.06 Cy)
13.99 Cy)

14.06 Cy)
14.99 (y)

15.06 Cy)
15.99 Cy)

16.06 Cy)
16.99 Cy)

17.06 Cy)
17.99 Cy)

18.06 Cy)
18.99 Cy)

19.09 Cy)
19.98 Cy)

20.07 Cy)
20.98 Cy)

21.05 Cy)
21.98 Cy)

22.05 (y)
22.98 Cy)

23.03 Cy)
23.98 Cy)

24.00 Cy)
24.98 Cy)

25.06 Cy)
25.98 Cy)

26.06 Cy)
26.98 Cy)

27.11 Cy)
27.98 Cy)

28.08 Cy)
28.98 Cy)

29.11 Cy)
29.98 Cy)

30.05 Cy)
30.98 Cy)

31.03 Cy)
31.98 Cy)

32.03 Cy)
32.97 Cy)

33.02 Cy)
33.97 Cy)

34.05 Cy)
34.97 Cy)

35.05 Cy)
35.97 Cy)

36.03 Cy)
36.97 Cy)

37.04 Cy)
37.97 Cy)

38.04 Cy)
38.97 Cy)

Intervals * 2

Intervals i 2

Intervals . 2

Intervals . 2

Intervals s 2

Intervals 2

Intervals 2

Intervals . 2

Intervals 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals s 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2Step 40 . Activation of 7.76520E+04(s), i.e. 21.57 Ch) 38.97 Cy)

Cooling Times (s) a

3.1458E107

364.1 (d)
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AJBRF Reactor

Step* 1

Elapsed Time 26.35 (d)
N/cm3 WATT/cm3 JOULc3 - G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E.22 1.0025E-09 1.847787E+04 1.5171E.03 2.2307E+03 6.0290E-08 1.6428E-04
Production of H s 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-o) Bq/cal Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.39445+01 3.7687E-10 2.4601E-05

Step . 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.24115+03 6.0571E-08 1.7080E-04
Production of H . 0. appm/y.
Production of He . 0. *ppm/y.

Elapsed Time . 2.00 (y)
N/ca3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time * 2.07 (y)
H/cm3 WATT/cm3 JOULW/cm3 G(MeV/gts) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E.03 2.2451E+03 6.0678E-08 1.7275E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JO=LE/cm3 G(MeV/g-s) Bq/cl3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3648E-13 1.847787S+04 1.87755-01 2.0433E+01 5.5225E-10 2.7616E-05

Step . 4

Elapsed Time 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00265-09 1.8477875+04 1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3884S-13 1.847787E+04 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step * 5

Elapsed Time 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(CeV/gts) Eq/cm3 Ci/cm3 ALI/cm3

otals. 4.41295+22 1.0026E-09 1.847787S+04 1.51725+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . s.00 (y)
N/cm3 WATT/cm3 JOUtLE/cm3 G(MeV/9*s) Bq/cm3 Ci/cm3 ALl/cm3

otals. 4.4129E+22 4.4014E-13 1.8477875+04 1.8965E-01 2.3204E+01 6.2714E-10 2.8569E-05

Step * 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Sq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 1.0026E-09 1.8477875+04 1.51725+03 2.2500E+03 6.0812E-08 1.74558-04
Production of H * 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULt/cm3 G(MeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4104S-13 1.847787E+04 1.9029S-01 2.4118E+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time t 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mav/g-s) Bq/cd3 Ci/cm3 ALI/cm3

otals. 4.41295+22 1.00265-09 1.8477875+04 1.51725+03 2.2509E+03 6.0836E-08 1.7485E-04
Production of H i 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time s 6.99 (yi
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g.s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01 6.709B5-10 2.9106E-05

Step. 8
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Elapsed Time * 7.07 ly)
N/cm3 WATT/cm3 JOULJUEc3 3(mev/g s) Bq/cB CiiCM3 /c3A/cIc

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25162+03 6.0855E-08 1.7508E-04
Production of H . 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALl/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01 6.85863-10 2.9287E-05

Step . 9

Elapsed Time * 8.07 (Y)
N/cm3 14ATT/cm3 JOULB/cm3 G(MeV/g98) Bq/cm3 Ci/cm3 ABI/cm3

otals. 4.4129E+22 1.0026B-09 1.8477873+04 1.51723+03 2.2522E+03 6.0869E-08 1.7526E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.5805+01 6.9742E-10 2.94283-05

Step . 10

Elapsed Time . 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g'ts) Bq/cm3 Ci/cm3 ALI/cm.3

otals, 4.4129B+22 1.0026B-09 1.8477873+04 1.5172E+03 2.2526E+03 6.0881E-08 1.7540E-04
Production of H. 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.41293+22 4.4295E-13 1.847787E+04 1.9172E-01 2.61383+01 7.06433-10 2.9538E-05

Step . 11

Elapsed Time . 10.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g *) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.41293+22 1.0026E-09 1.8477871+04 1.5172E+03 2.25292+03 6.0889Z-08 1.7550E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 10.99 ly)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g *) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01 7.1344E-10 2.9623E-oS

Step . 12

Elapsed Time . 11.06 (y)
N/cm3 WATr/ce13 JOULE/cm3 G(MeV/g*s) Bq/ce3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03 6.0896E-08 1.7559E-04
Production of N . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 wATr/cm3 JOULE/cm3 GOMeV/gIs) Bq/cm3 Ci/cm3 ALI/cm3

otal-. 4.4129E+22 4.4338-13 1.847787E+04 1.9204E-01 2.6600E+01 7.189lE-10 2.9690E-05

Step . 13

Elapsed Time . 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g5s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41293+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2534B+03 6.0902E-08 1.7565E-04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 * NATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.67573+01 7.2318E-10 2.9742E-OS

Step . 14

Elapsed Time , 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 OCNeV/gsz) Bq/cm3 Ci/cm3 AL./cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2535E+03 6.09063-08 1.75703-04
Production of H . 0. appm/y-
Production of He . 0. appm/y.

Elapsed Time i 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 4.4364E-13 1.8477873+04 1.9224E-01 2.6881E+01 7.2651E-10 2.9783E-05

Step 1S

Elapsed Time s 14.06 (y) i
N/cm3 KATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22. 1.0026E-09 1.847787E+04 1.51723+03 2.25363+03 6.0909E-08 1.7574E-04



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 355 of 400

Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.4373B-13 1.847787E+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-OS

Step . 16

Elapsed Time , 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalsn 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2537E+03 6.0912E-08 1.7578E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time z 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.7054E+01 7.3118E-10 2.9839E-05

Step i 17

Elapsed Time , 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H a 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 4.43863-13 1.847787E+04 1.9240E-01 2.7114E+01 7.3280E-10 2.9859E-05

Step * 18

Elapsed Time a 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0915E-08 1.7582E-04
Production of H a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 4.4390E-13 1.847787E+04 1.9243B-01 2.7161E+01 7.3408E-10 2.9874E-05

Step a 19

Elapsed Time a 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2539E+03 6.0917E-08 1.75831-04
Production of H a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 4.4393E-13 1.847787E+04 1.9246E-01 2.7199E+01 7.3510D-10 2.9887E-05

Step a 20

Elapsed Time a 19.09 (y)
N/cm3 WAT/cm3 ;OULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 1.0031E-09 1.847787E+04 1.51791+03 2.27573+03 6.1506E-08 1.89961-04
Production of H i 0. Cppm/y.
Production of He * 0. appm/y.

Elapsed Time , 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*u) Bq/cm3 Ci/cm3 ALI/cm3

otalsi 4.41293+22 4.9399E-13 1.8477873+04 1.93533-01 3.2642E+01 8.8220E-10 3.3364E-05

Step a 21

Elapsed Time , 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 1.0029E-09 1.J47787E+04 1.5176E+03 2.2707E+03 6.1371E-08 1.86611-04
Production of H a 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time a 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 4.4129E+22 4.8162K-13 1.847787E+04 1.9386E-01 3.2083E+01 8.6712E-10 3.2736E-05

Step a 22

Elapsed Time a 21.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 AI./cm3

otalsa 4.4129E+22 1.0026E-09 1.847787E+04 1.S171E+03 2.25553+03 6.0960E-08 1.76561-04
Production of H 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 21.98 (y)
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N/cm3 WATT/cm3 JOULME/c3 G(MeV/g*a) Bq/cm3
otals. 4.4129E+22 4.4663E-13 1.847787E+04 1.9343E-01 2.8697E+01

Step, 23

Elapsed Time 22.05 (y)
NIcm3 WATT/cm3 JOUIE/cm3 G(NeV/g9s) Bq/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03 2.2S20E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 WATT/cm3 JOLLE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.3808E-13 1.847787E+04 1.9308E-01 2.7548E+01

Step , 24

Elapsed Time s 23.03 (y)
H/cm3 11ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00213-09 1.8477871+04 1.5164E+03 2.23351+03
Production of g, 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (NeV/gs) sq/cM3

otals. 4.4129E+22 4.0177E-13 1.847787E+04 1.9205E-01 2.3284E+01

Step . 25

Elapsed Time . 24.00 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0016E-09 1.8477871+04 1.5157E+03 2.2114E+03
Production of H 0 O. appm/y.
Production of He s O. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3

otals. 4.4129E+22 3.6259E-13 1.847787E+04 1.9057E-01 l.8182E+01

Step 26

Elapsed Time . 25.06 (y)
N/cm3 WATT/cm3 JOULE/as3 G(NeV/g9s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 l.5172E+03 2.2479E+03
Production of H * O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g*o) Bq/cm3

otals. 4.4129E+22 4.30231-13 1.847787E+04 1.91111-01 2.4364E+01

Step . 27

Elapsed Time . 26.06 (y)
N/cm3 NATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3

otals. 4.41291+22 1.0027E-09 1.847787E+04 1.5173E+03 2.25512+03
Production of H . 0. appm/y.
Production of He . O. appm/y.

Elapsed Time . 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 4.4830E-13 1.847787E+04 1.91611-01 2.6475E+01

Step * 28

Elapsed Time . 27.11 (y)
N/cm3 wATT/cm3 JOILE/cM3 G(NeV/g*s) Bq/cm3

otals, 4.41293+22 1.0034E-09 1.8477878+04 1.584E+03 2.29211+03
Production of H O 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 27.98 (y)
N/cm3 WATr/CM3 JOULE/cm3 G(MeV/g*s) Sq/cm3

otals. 4.41298+22 S.3858E-13 1.8477871+04 1.9377E-01 3.6582E+01

Step . 29

Elapsed Time * 28.08 (y)
N/cM3 WATT/cm3 JOUEE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.00311-09 1.8477878+04 1.5178E+03 2.2810E+03
Production of H , 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 28.98 (y)
H/ca3 HATT/cm3 JOUEE/c03 G(MeV/g*s) Bq/cm3

otalas 4.4129E+22 5.07581-13 1.847787E+04 1.9439E-01 3.4894E+01

Ci/cm3 ALI/c03
7.7558E-10 3.0429E-OS

Ci/cm3
6.08651-08

Ci/cm3
7.4455E-10

Ci/cm3
6.03658-08

Ci/cm3
6 .2930E-10

Ci/ce3
S.9768E-08

Ci/cm3
4.91418-10

Ci/cm3
6.0754E-08

Ci/ce3
6.5850E-10

Ci/cM3
6.0948E-08

Ci/cm3
7.1553E-10

Ci/cm3
6.1949E-08

Ci/cm3
9.8870E-10

Ci/cM3
6.1650E-08

Ci/cm3
9.4308E-10

ALI/cm3
1.7418E-04

ALI/cm3
2.9770E-05

ALI/cm3
1.6247E-04

ALI/cm3
2.715SE-05

aLI/cm3
1.4859E-04

ALI/cm3
2.4185E-05

ALI/cm3
1.72101-04

ALI/cm3
2.8538E-OS

ALI/Cm3
1. 770SE-04

ALI/cm3

2.98361-OS

ALI/cmj3
2.0103E-04

ALI/cm3
3.61938-OS

ALI /cm3
1.9353E-04

ALI/cm3
3.453SE-OS
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Step * 30

Elapsed Time 29.11 (y)
N/cm3 WATT/cm3 7OULE/cm3 G(MeV/g-s) Eq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0035E-09 1.847787E+04 1.5184E+03 2.3015E+03 6.2204E-08 2.0636E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 29.98 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 5.5875E-13 1.847787E+04 1.9604E-01 4.1174E+01 1.1128E-09 3.8300E-05

Step * 31

Elapsed Time * 30.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5172E+03 2.26913+03 6.1327E-08 1.8495E-04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.7554E-13 1.847787E+04 1.9536E-01 3.3565E+01 9.0717E-10 3.2944E-05

Step . 32

Elapsed Time * 31.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0023E-09 1.847787E+04 1.5167E+03 2.2464E+03 6.0714E-08 1.7001E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 31.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-c) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.2497E-13 1.847787E+04 1.9413E-01 2.7876E+01 7.5341E-10 2.9375E-oS

Step . 33

Elapsed Time * 32.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 aLI/cm3

otals, 4.4129E+22 1.0022E-09 1.847787E+04 1.5166E+03 2.2389E+03 6.0510E-08 1.6528E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 32.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.0918E-13 1.847787E+04 1.9308E-01 2.5239E+01 6.8214E-10 2.8007E-05

Step * 34

Elapsed Time * 33.02 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals* 4.41293+22 1.0021E-09 1.847787E+04 1.5165E+03 2.2332E+03 6.03581-08 1.62011-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 33.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 3.9923E-13 1.847787E+04 1.9213E-01 2.3210E+01 6.2730E-10 2.7037E-05

Step * 35

Elapsed Time * 34.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129Z+22 1.00251-09 1.847787E+04 1.51721+03 2.2503E+03 6.0819E-08 1.7326E-04
Production of H a 0. appm/y.
Production of He . 0. appm/y.

Ilapsed Time i 34.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.34291-13 1.8477871+04 1.9223Z-01 2.6170E+01 7.0730Z-10 2.92213-0S

Step s 36

Elapsed Time s 3s.0s (y)
N/cm3 NATT/cm3 JOUlE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.51721+03 2.2530E+03 6.0892E-08 1.7524S-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 35.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4177E-13 1.847787E+04 1.92301-01 2.6873Z+01 7.2629E-10 2.97081-05

Step * 37

Elapsed Time * 36.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 4.4129E+22 1.0023E-09 1.847787E+04 1.5168E+03 2.2428E+03
Production of H 0. appm/y.
Production of He+ 0. appm/y.

Elapsed Time * 36.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.41293+22 4.2115E-13 1.847787E+04 1.9188E-01 2.4655E+01

Step , 38

Elapsed Time a 37.04 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otalss 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25165+03
Production of H. 0. appm/y.
Production of He 0 0. appm/y.

Elapsed Time * 37.97 (y)
N/cm3 WASS/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.3873E-13 1.847787E+04 1.9203E-01 2.62775+01

Step . 39

Elapsed Time , 38.04 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*u) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477875+04 1.5172E+03 2.25315+03
Production of H i 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 38.97 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-x) Bq/cm3

otals. 4.4129E+22 4.4256E-13 1.847787E+04 1.9215E-01 2.6744E+01

6.0617E-08 1.6875E-04

Ci/cm3 ALI/cm3
6.6635E-10 2.8283E-05

Ci/cm3 ALI/cm3
6.0854E-08 1.7438E-04

Ci/cm3 ALI/Cm3
7.1020E-10 2.9419E-05

Ci/cm3 ALI/cm3
6.0894E-08 1.7541E-04

Ci/cm3 ALI/cm3
7.2280E-10 2.9699E-05

Step , 40
A3BRP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time s 38.97 (y)

Nuclide N/cm3 WATT/cm3

Na 23 1.0907E+19
Ka 24 2.7339E+05 2.63205-12
Na 24ml 1.2240E-01 3.25485-13
Al 27 1.1068E+22
Al 28 3.6660E+OS 9.14435-10
Si 28 1.7066E+ll
S 32 8.89035+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17

Ar 37 2.9193E+06 2.8690S-16
K 39 1.2658E+21
K 40 1.5880E+17 2.96395-13
K 41 9.1347E+19
K 42 9.1396E+06 3.90375-1

Ca 40 2.7445E+22
Ca 41 7.39325+11 8.28671-17
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 2.27635+08 1.3885E-13
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Ca 49 2.29155+04 1.9634E-ll
Sc 45 1.2591E+16
Sc 49 1.5031E+05 3.98175-12
Ti 46 2.54955+17
Ti 47 2.29925+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti SO 1.6008E+17

V SO 2.2221E+14 5.72585-24
V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13

Cr SO 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.2198E+17
Mn 56 7.75255+04 2.3408E-12
Fe 54 1.4290E+20
Fe 55 1.7346E+09 1.31465-14
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15
Ni 58 2.9537E+16
Ni 60 1.1378E+16

AJBRF Reactor

Nuclide N/cm3 WATT/cm3

Cooling Time 0.

JOULE/cm3 GCMeV/g9s)

2.0483E-07 6.1654E+00
9.4863E-15 8.39945-01

1.77392-07 1.4337E+03

1.25285-09 9.2028E-OS

1.7272E+04 1.8228E-01

2.5088E-06 1.7936E+01

3.8850E-04 2.9331E-05

2.8158E-06 0.0000E+00

1.4818E-08 4.09198+01

1.9711E-08 1.2920E-02

3.8824E+01 1.5176E-ll

3.7298E-11 1.7618E-0l

Bq/cm3

3.5131E+00
4.19975+00

1.8898E+03

6.6852E-01

2. 7250E+00

1.4221E+02

1.5770E-01

Ci/cm3 ALI/cm3 T/2

9.4948E-ll
1.1351E-10

5.1076E-08

1.8068E-11

7.3649E-ll

3.8436E-09

4.2621E-12

1.5078E-06
7.SS34E-13

9.2638E-06

S.6178E-08

1.6926E-05

6.10355-05

4.5709E-08

1.498E+01 Ih)
2.020E-02 (s)

2.241E+00 Cm)

3.503E+01 (d)

1.280E+03 (Ny)

1.237E+01 (h)

1.030E+05 (y)

Na 24
Na 24ml

Al 28

Ar 37

X 40

K 42

Ca 41

1.1224E+01 3.0336E-10 8.5033E-06 1.627E+02 (d) Ca 45

3.0362E+01 8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49

3.03625+01 8.2060E-10 2.4887E-06 5.719E+01 (m) Sc 49

3.27715-11 8.85718-22 1.60645-16 1.489E+1(My) V SO

2.85855-01 7.72565-12 4.0035E-09 3.7455+00 (m) V 52

3.13535-08 4.1887E+00 5.78805+00

1.6369E-06 9.9001E-03 1.3931E+01

6.3704E-12 2.0292E-03 6.8829E-01

1.5643E-10 1.4470E-06

3.76503-10 4.5975E-06

1.8602E-11 1.1706E-09

2.579+O00 (h) Mn 56

2.735E+00 (y) Fe SS

1.047E+01 (m) Co 60ml

JOULS/cm3 GCNeV/g-s) Bq/cm3 Ci/cm3 ALr/cm3T/ T/2
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Ni 61 4.9463E+14

Ni 62 1.5767E+15
Ni 64 4.01783+14

Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+15

Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16

As 76 4.7775E+04 8.3622E-14 1.1432E-08 6.4437E-02 3.4947E-01 9.4452E-12 5.5916E-07 1.097E+00 (d) As 76

Br 79 1.7953E+15
Br 80 4.34183+02 3.6572E-14 5.5718E-11 9.3384E-03 2.8499E-01 7.7024E-12 8.8232E-09 1.760E+01 (m) Br 80

Br S1 1.7464E+15

Rb 85 2.1507E+16

Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87

Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16

Sr 88 2.0138E+17
Y 89 1.4325E+16

Zr 90 2.9533E+16
Zr 91 6.4405E.15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+1S
Sb121 6.6494E+14

Sb123 4.9734E+14
Ba130 2.2060E+14

Ba132 2.1020E+14
Bal34 5.0301E+15
Bal35 1.3719E+16

Ba136 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sm147 2.82191+14 2.1518E-17 1.0377E+02 0.0000E+00 5.8515E-05 1.5815E-1S 2.8684E-09 l.059E+OS(My) Sm147

Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sml48

Sm149 2.6016E+14 8.4219E-22 7.66881+01 0.0000E+00 2.SS71E-09 7.72193-20 1.1161E-13 2.000E+09(My) Sm149

Sm150 1.3893E+14
SmlS2 5.0338E+14
Sml53 1.1088E+05 2.4263E-14 5.8849Z-09 1.2052E-02 4.5715E-01 1.2355E-11 3.3863E-07 1.946E+00 (d) SmlS3

Sm154 4.2827E+14
W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
1186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15

AiBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Pb208 2.5051E+15
U234 6.5388E+10 4.54888-15 5.08841-02 3.6073E-06 5.8455E-03 1.57991-13 2.8654E-07 2.457E+05 (y) U234

U235 8.5599E+12 2.00221-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-1S 1.23111-08 7.0371+02(My) U235

U238 1.1803E+15 3.9706E-15 8.07691+02 3.0961E-06 5.8021E-03 1.5681E-13 2.55601-07 4.4681+03(My) U238
u239 7.4826E.02 2.72271-14 5.5318E-11 8.0822E-03 3.68291-01 9.99391-12 1.03168-08 2.347E.01 (m) U239

here are 109 Nuclides.

Totals. 4.4129E+22 9.83141-10 1.8477871+04 1.5043E+03 2.13743+03 5.7768E-08 1.11301-04
AJBEP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 38.97 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

B S.82849E+08
Ne 2.16647E+10

Na 1.09073E+19
Mg 5.02146E+08
Al 1.10676E+22

Si 1.88320E+ll
P 2.70309E+04

S 9.35628E+20
Cl 4.43385E+09
Ar 5.29961E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16

Ti 3.09035E+18
V 8.88828E+16
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Cr 7.34665E+16
tfn 3.21983E 17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.S4555E+16
Ga 1.01490E+16
Ge 2.51759E+07
As 1.13335E+16
Se 7.49107E+07
Br 3.54167E+15
Xr 3.39078E+07
Rb 2.98003E+16
sr 2.43858E+217
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.S6952E+15
Mo 1.50050E+06
In 3.12104E-07
Sn 3.34255E+05
Sb 1.16227E+15
Te 2.02628E+07

I 6.77344E-03
Xe 4.02218E+06
Cs 8.22570E+05
Ba 2 .08115E+17
La 3.23262E+06
Ce 1.65378E-01
Pr 5.29696E-02
Nd 6.18501E+04
Pm 6.63356E+04
Sm 1.88252E+15
Eu 1.51461E+08
Gd 1.28278E+06
Lu 0.00000E+00
Nf 1.69509E-02
Ta 2.38995E+04

K 7.69706E+14
Re 2.42764E+06
Hg 1.95302E-01
Ti 6.91681E-01
Pb 4.78079E+15
Si 2.05657E+03
Th 2.02490E-02

U 1.18888E+15
Np 2.45500E+04
Pu 3.32056E+07

Production of H . 0. appm/y.

Production of He . 0. appm/y.
AJBRF Reactor

AJ;BR at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group 2 range MeV/cm38x Photons/cm3*s

1 ( 10 -s 100 XeV) 5.4930E-02 9.9873E-01
2 C 0.1 -s 0.2 MeV) 1.5103E-02 9.7437E-02

3 C 0.2 -s 0.4 MeV) 1.5644E-01 5.2145E-01
4 C 0.4 -a 0.6 MeV) 2.0711B+00 4.1422E+00
5 C 0.6 -a 0.8 MeV) 3.4942E-02 4.9917E-02

6 C 0.8 -a 1.0 MeV) 4.9753E+00 5.5281E+00
7 ( 1.0 -a1.22 MeV) 9.5454E-02 8.5995E-02
8 (1.22 ->1.44 MeV) 5.5416E+00 4.1666E+00
9 (1.44 -a1.66 MeV) 4.1410E+01 2.6716E+01

10 (1.66 -a 2.0 MeV) 3.3644E+03 1.8385E+03

11 ( 2.0 -a 2.5 MeV) 2.31562+00 1.0292E+00

12 ( 2.5 3.0 MeV) 9.9778E+00 3.6283E+00

13 C 3.0 -a 4.0 MeV) 8.6288E+01 2.4654E+01
14 C 4.0 -a 5.0 MeV) 8.9585E+00 1.9908E+00

15 C 5.0 -a 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3-s)
SCALE-ORHL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+00 9.1498E-11 1.99082+00 2.4654E+01 3.62832+00

1.0292E+00 1.83852+03 3.0883E+01 8.5995E-02 5.5281E+00 4.9917E-02

4.1422E+00 .2.60732-01 2.6073E-01 9.7437E-02 4.9936E-01 4.9936E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 364.10 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Sq/cm3 Ci/cm3 ALI/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 1.7066E+ll
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S 32 8.89033.20
S 33 7.0172E+18
S 34 3.9390E319
S 36 1.87133F17
K 39 1.2658E+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 K 40
K 41 9.1347E+19

Ca 40 2.7445E+22
Ca 41 7.3931E+11 8.2867E-17 3.88503-04 2.9331E-05 1.5769E-01 4.2620E-12 4.5709E-08 Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 4.82563.07 2.9434E-14 5.96923-07 O.OOOOE+00 2.37953+00 6.43103-11 1.8026E-06 Ca 45
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17
Ti 47 2.29923+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.60083+17

V 50 2.2221E+14 5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.85713-22 1.6064E-16 V 50
V 51 8.86613+16

Cr 50 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793S+15
Cr 54 1.7378E+15
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.34733+09 1.0211E-14 1.27153-06 7.6899E-03 1.0820E+01 2.92453-10 3.5711E-06 Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Pe 58 6.83953+18
Co 59 1.4406E+16
Ni 58 2.95373+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.01783+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.86373+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.10063+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/fm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.0485E+15
As 75 1.13343+16
Br 79 1.7953E+15
Br 81 1.74643+15
Rb 85 2.15073+16
Rb 87 8.2934E+15 4.79423-17 1.04693+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17
r 89 1.432SE+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sb121 6.64943+14
Sb123 4.9734E+14
Ba130 2.2060E+14
B3a132 2.1020E+14
Ba134 5.0301E+15
Bal35 1.3719E+16
Ba136 1.6345E+16
BalI37 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sml47 2.8219E+14 2.15183-17 1.03773+02 0.00003+00 5.8515E-05 1.58153-15 2.8684E-09 Sm147
Sm148 2.11593+14 2.1213E-22 6.7327E+01 O.OOOOE+00 6.66673-10 1.80183-20 2.8011E-14 Sm148
Sm149 2.6016E+14 8.4219E-22 7.66883+01 O.OOOOE+00 2.S571E-09 7.72193-20 1.1161E-13 8m149
SmlSo 1.3893E+14
Sm152 5.0338E+14
SmlS4 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
F184 2.3584E+14
3186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15
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U234 6.53BBE+10 4.5488E-1S 5.0884E-02 3.6073E-06 5.845SE-03 1.5799E-13 2.86S4E-07 U234
U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-1S 1.2311E-08 U235
U238 1.1803E+15 3.9706E-1S B.0769E+02 3.0961E-06 5.8021E-03 1.5681-13 2.5560E-07 U238

364.1 (d) 3.4491E-13 1.847787E+04 1.9003E-01 1.6098E+01 4.3509E-10 2.2908E-05

AJBRP Reactor
AJrRP at the Omaha Veterans Affairs Hospital

At Cooling Time * 364.10 (d)

Energy distribution of decay gamma-rays

Group E range MeV/cm3*s Photons/cm3*5
1 ( 10 -> 100 KeV) 1.8155E-02 3.3010E-01
2 ( 0.1 -l 0.2 MeV) 3.7397E-OS 2.4127E-04
3 ( 0.2 -. 0.4 HeV) 3.7000E-06 1.2333E-05
4 C 0.4 -. 0.6 MeV) 2.7868E-05 5.5737E-05
5 ( 0.6 -> 0.8 MeV) 3.4103B-09 4.8719E-09
6 ( 0.8 -. 1.0 MeV) 1.9953E-09 2.2170E-09
7 C 1.0 -. 1.22 MeV) 1.9023E-09 1.7138E-09
8 (1.22 -. 1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 -. 1.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -. 2.0 HeV) 1.6532E-09 9.0340E-10
11 C 2.0 -. 2.5 MeV) 1.9975E-09 8.8778E-10
12 C 2.5 -. 3.0 MeV) 1.5319E-09 5.5704E-10
13 C 3.0 -. 4.0 MeV) 1.78242-09 5.0926E-10
14 C 4.0 -s 5.0 MeV) 8.6382E-10 1.9196E-10
15 C 5.0 -. 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORHL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000E+00 0.00001+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.03401-10 2.7480E-01 1.7138E-09 2.21708-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 1.6505E-01 1.6505E-01

AJB3RF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time * 364.10 (d)

COMPOSITION

ELEMENT ATOMES/cm3

H 5.82849E+08
He 2.16647E+10
Ha 1.090732+19
Mg 5.024191+08
Al 1.10676E+22
Si 1.88320E+ll

P 1.30612E+00
6 9.35628E+20

Cl 4.43779E+09
Ar 5.25762E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Hi 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.51838E+07
As 1.13335E+16
Se 7.49586E+07
Br 3.54167E+15
Kr 3.39165E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Ho 1.50242E+06
In 0.000001+00
Sn 3.34511E+05
Sb 1.16227E+15
Te 2.02817E+07

I 6.77942E-03
Xe 4.02564E+06
Cs 8.50215E+05
Ba 2.08115E+17
La 3.23288E+06
Ce 1.65508E-01
Pr 5.29771E-02
Nd 6.44249E+04
Pm 6.53791E+04
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Sm 1.88252E+15
Eu 1.S5S71E+08
Gd 1.31589E+06
Lu 0.00000E.00
Hf 1.69S09E-02
Ta 2.39976E+04
W 7.69706E+14

Re 2.42974E+06
Hg 1.95231E-01
T1 6.92505E-01
Pb 4.78079E+15
Bi 2.05696E+03
Th 2.39003E-02

U 1.18888E+15
Np 7.17465E-43
Pu 3.32299E+07

Totals. 4.41291E+22

AJBRP Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D (Sv/h) Sq/g

zero 3.7613-04 9.095E+02

364.1 (d) 4.751E-08 6.8503+00

AJBRF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

For a volume of 1.OOOOE+00(cm3) of WEB Concrete S1 *

Time Becquerel Sv/h ALI

zero 2.137E+03 3.761E-04 1.1131

364.1 (d) 1.610E+01 4.751E-08 2.2911

AJBRP Reactor
AJrRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg IN/Kg WU

zero 9.095S+05 4.1841-10 2.4581

364.1 (d) 6.850E+03 1.468Z-13 1.851E

AJBRF Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g

zero 9.0953+02 3.761E-04 4.1841

364.1 (d) 6.850E+00 4.751E-08 1.468E

AJBRF Soil (Side) Flux

Bq/cm3 Ci/m3 ALI/cm3 WATr/cm3 JOULE/cm3

2.137E+03 5.777E-02 1.1133-04 9.831E-10 1.8477873+04

1.610E+01 4.351E-04 2.291E-05 3.449E-13 1.847787E+04

AJBRF Soil (Side) Flux

Watt
(-04 9.831E-10
L-05 3.449E-13

AJBRF Soil (Side) Flux

I MeV/g-s
I-0S 1.504E+03
E-07 1.900E-01

AJBRF Soil (Side) Flux

Cl Index
:-10 2.755E+03
-13 4.192E-01

Step 1 * Activation of 2.27682E+06(s), i.e.

Cold Pause of 2.925921+07(s), i.e.

Step 2 * Activation of 2.276821+06(s), i.e.

Cold Pause of 2.92592E+07(s), i.e.

Step 3 * Activation of 2.276823+06(s), i.e.

Cold Pause of 2.925923+07(s), i.e.

step 4 .Activation of .3.376823+06(s). i.e.
Cold Pause of 2.92592E+07(a), i.e.

Step S * Activation of 2.276823+06(s), i.e.

Cold Pause of 2.925923+07(s). i.e.

Step 6 i Activation of 2.276822+06(m), i.e.

Cold Pause of 2.925923+07(s), i.e.

Step 7 * Activation of 2.276823+06(s), i.e.

Cold Pause of 2.92592E+07(s), i.e.

Step 8 i Activation of 2.27682E+06(s), i.e.

Cold Pause of 2.92592Z+07(s), i.e.

Step 9 * Activation of 2.276823+06(a), i.e.

Cold Pause of 2.925923+07(s), i.e.

Step 10 * Activation of 2.276823+06(s), i.e.

Cold Pause of 2.925923+07(s), i.e.

Step 11 . Activation of 2.276821+06(s), i.e.

Cold Pause of 2.92592E+07(a), i.e.

Step 12 i Activation of 2.276823+06(s), i.e.

Cold Pause of 2.925922+07(a), i.e.

Step 13 * Activation of 2.276823+06(s), i.e.

Cold Pause of 2.92592E+07(s), i.e.

Step 14 * Activation of 2.27682E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.3s (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 Cy)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)

Intervals * 2

Intervals * 2

Intervals ! 2

IntervalN . 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals , 2

Intervals * 2

Intervals , 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals . 2
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Cold Pause of

Step 15 Activation of
Cold Pause ol

Step 16 . Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20, Activation of
Cold Pause of

Step 21 Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 Activation of
Cold Pause of

'Step 24 Activation of
Cold Pause of

Step 25 Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 Activation of
Cold Pause of

Step 28 Activation of
Cold Pause of

Step 29 Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 , Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 Activation of
Cold Pause of

Step 35S Activation of
Cold Pause of

Step 36 Activation of
Cold Pause of

Step 37 Activation of
Cold Pause of

Step 38 Activation of
Cold Pause of

Step 39 Activation of
Cold Pause of

Step 40 a Activation of
Cold Pause of

I2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925925+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.82258E+07(s), i.e.

2.82600B+06(a), i.e.
2.87100E+07(s), i.e.

2.14200B+06(s), i.e.
2.939403+07(g), i.e.

2.124003+06(s), i.e.
2.94120E+07(s), i.e.

1.380601+06(s), i.e.
3.015549+07(s), i.e.

6.893301+05(s), i.e.
3.084673+07(s), i.e.

2.37945E+06(s), i.e.
2.915659+07(s), i.e.

2.45055E+06(s), i.e.
2.908541+07(s), i.e.

4.18396E+06(s), i.e.
2.73520E+07(s), i.e.

3.160701+06(s), i.e.
2.837531+07(s), i.e.

4.29096E+06(s), i.e.
2.72450E+07(s), i.e.

2.374741+06(s), i.e.
2
.91613E+07(s), i.e.

1.67827E+06(s), i.e.
2

.985778+07(s), i.e.

1.58702E+06(s), i.e.
2.994909+07(s), i.e.

1.45885E+06(s), i.e.
3.007721+07(a), i.e.

2.2
7
682E+06(s), i.e.

2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

1.80003E+06(s), i.e.
2.97360E+07(s), i.e.

2.27682E+06(s), i.e.
2

.
9 2

592E+07(s), i.e.

2.27682E+06(s), i.e.
2

.9
2

5921+07(s), i.e.

7.765201+04(a), i.e.
3.145831+07(s), i.e.

338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
.349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)
344.17 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

21.57 (h)
364.10 (d)

13.99 (y)

14.06 (y)
14.99 Cy)

15.06 (y)
15.99 (y)

16.06 Cy)
16.99 Cy)

17.06 (y)
17.99 Cy)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.OS (y)
22.98 Cy)

23 L 03 Cy)
23.98 Cy)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)'
26.98 Cy)

27.11 Cy)
27.98 Cy)

28.08 Cy)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 Cy)

33.02 (y)
33.97 (y)

34.05 (y)
34.97 Cy)

35.05 (y)
35.97 Cy)

36.03 (y)
36.97 Cy)

37.04 (y)
37.97 Cy)

38.04 (y)
38.97 (y)

38.97 Cy)
39.97 (y)

Intervals, 2

Intervals * 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals 2

Intervals s 2

Intervals, 2

Intervals, 2

Intervals a 2

Intervalsa 2

Intervals a 2

Intervals, 2

Intervals s 2

Intervals a 2

Intervals 2

Intervals, 2

Intervals 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals i 2

Intervals, 2

Intervals, 2

Intervals a 2

Intervals , 2Step 41 ,'Activation of 9.27846E+04(s), i.e. 1.07 (d) 39.97 (y)

Cooling Times (s) .

3.1443E+07

363.9 (d)
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AJBRF Reactor

Step. 1

Elapsed Time . 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/Cm3 A)L/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E+03 2.2307E+03 6.0290E-08 1.6428E-04

Production of H s 0. appm/y.

Productio of He O. appm/y.

Elapsed Time s 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01 3.7687E-10 2.4601E-05

Step s 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03 6.0571E-08 1.7080E-04

Production of H 0. appm/y.

Production of He * O. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g9s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.81275+01 4.89925-10 2.6703E-OS

Step * 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) 8q/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2451E+03 6.0678E-08 1.7275E-04
Production of H * 0. appm/y.

Production of He * O. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gvs) Sq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01 5.52255-10 2.7616E-OS

Step * 4

Elapsed Time . 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gIs) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 1.0026E-09 1.8477875+04 1.5171E+03 2.2473E+03 6.0738E-08 1.7362E-04

Production of H O 0. appm/y.

Production of He * -O appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/9-s) Bq/cm3 Ci/cm3 ALl/cm3

otalss 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step s S

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2489E+03 6.0780E-08 1.74165-04

Production of H * O. appm/y.

Production of He * O. appm/y.

Elapsed Time . s.00 (y)
N/cm3 WATT/C.3 JOULE/Cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALZ/cm3

otalss 4.4129E+22 4.40145-13 1.8477875+04 1.8965E-01 2.32045+01 6.27145-10 2.8569E-05

Steps 6

Elapsed Time s 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 O(MeV/g-s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.41295+22 1.0026E-09 1.8477875+04 1.51725+03 2.2500E+03 6.08125-08 1.7455E-04

Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 SATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm.3

otals. 4.41292+22 4.41045-13 1.847787E+04 1.9029E-01 2.4118E+01 6.51845-10 2.8872E-05

Step . 7

Elapsed Time s 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787B+04 1.5172E+03 2.2509E+03 6.0836E-08 1.7485-04

Production of H * O. appm/y.

Production of He s O. appm/y.

Elapsed Time * 6.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01 6.7098E-10 2.9106E-OS

Step * 8
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Elapsed Time * 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03 6.0855E-08 1.7508E-04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.42232-13 1.847787E+04 1.9118E-01 2.5377E+01 6.8586E-10 2.9287E-05

Step* 9

Elapsed Time . 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172Z+03 2.2522E+03 6.0869E-08 1.7526E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 4.42633-13 1.847787E+04 1.9149E-01 2.5805E+01 6.9742E-10 2.94283-05

Step * 10

Elapsed Time s 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00263-09 1.8477873+04 1.5172E+03 2.2526E+03 6.0881E-08 1.7540E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm) G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 4.42953-13 1.847787E+04 1.91723-01 2.61383+01 7.06433-10 2.9538E-05

Step, 11

Elapsed Time , 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41293+22 1.00263-09 1.847787E+04 1.51723+03 2.2529E+03 6.0889E-08 1.7550E-04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*8) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4319E-13 1.8477873+04 1.9190E-01 2.6397E+01 7.1344E-10 2.9623E-05

Step . 12

Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 GQMeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03 6.0896E-08 1.7559E-04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.43383-13 1.847787E+04 1.9204E-01 2.6600E+01 7.1891E-10 2.9690E-05

Step . 13

Elapsed Time I 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.25343+03 6.0902E-08 1.7565E-04
Production of N . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.67573+01 7.23183-10 2.9742E-05

Step , 14

Elapsed Time t 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.5172E+03 2.2)53E+03 6.09063-08 1.7570E-04
Production of H R 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals* 4.4129E+22 4.43643-13 1.8477873+04 1.92243-01 2.68813+01 7.2651E-10 2.9783E-05

Step . 15

Elapsed Time , 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (NeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2536E+03 6.0909E-08 1.7574E-04
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Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E.22 4.4373E-13 1.847787E+04 1.9231E-01 2.6978E+01 7.2913E-10 2.9814E-OS

Step . 16

Elapsed Time * 1S.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2537E+03 6.0912E-08 1.7578E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4380E-13 1.8477878+04 1.9236E-01 2.7054E+01 7.31181-10 2.9839E-05

Step * 17

Elapsed Time 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03 6.0914E-08 1.7580E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time I 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04 1.9240E-01 2.7114E+01 7.3280E-10 2.98591-05

Step 18

Elapsed Time * 17.06 (y)
H/cm3 WATT/cm3 JOULIE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787Z+04 1.5172E+03 2.25391+03 6.09151-08 1.7582E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 17.99 (y)
N/cm3 WATT/cm3 JOULE/c=3 G(MlV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.43901-13 1.847787E+04 1.9243E-01 2.7161E+01 7.3408E-10 2.9874E-05

Step , 19

Elapsed Time 18.06 (y)
N/cm3 WAST/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787Z+04 1.5172E+03 2.2539E+03 6.0917E-08 1.7583E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4393E-13 1.847787Z+04 1.9246E-01 2.7199E+01 7.3510E-10 2.9887E-OS

Step . 20

Elapsed Time I 19.09 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 -Ci/cm3 ALI/cm3

otals, 4.41291+22 1.0031E-09 1.847787E+04 1.5179E+03 2.27578+03 6.19061-08 1.8996E-04
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 19.98 (y)
N/cm3 WATT/cm3 JOUEZ/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41291+22 4.9399E-13 1.847787E+04 1.9353E-01 3.2642E+01 8.8220E-10 3.3364E-OS

Step i 21

Elapsed Time * 20.07 (y)
N/cm3 WA7T/cm3 JOUMZ/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.41291+22 1.0029Z-09 1.847787E+04 1.5176E+03 2.2707E+03 6.13711-08 1.8661E-04
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 20.98 (y)
N/cm3 WATS/cm3 JOULIE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalso 4.41291+22 4.81621-13 1.847787E+04 1.9386E-01 3.2083E+01 8.6712Z-10 3.2736E-05

Step x 22

Elapsed Timie * 21.05 (y)
N/cm3 WAkT/cm3 JOULIE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2555E+03 6.0960E-08 1.7656E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 21.98 (y)
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N/cm3 WATT/cm3 JOULE/cm3
otals. 4.4129E+22 4.4663E-13 1.847787E+04

Step . 23

Elapsed Time . 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00253-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3808E-13 1.847787E+04

Step . 24

Elapsed Time . 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals- 4.4129E+22 1.0021E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.0177E-13 1.847787E+04

Step . 25

Elapsed Time . 24.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0016E-09 1.847787E+04
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 3.6259E-13 1.847787E+04

Step . 26

Elapsed Time . 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 1ATT/cm3 JOULE/cm3

otale. 4.41298+22 4.3023E-13 1.847787E+04

Step . 27

Elapsed Time 26.06 (y)
N/cm3 NATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time I 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4830E-13 1.847787E+04

Step . 28

Elapsed Time . 27.11 (y)
N/cm3 1ATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00343-09 1.847787E+04
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 9 27.98 (y)
N/cmi3 1ATT/cm3 JOULE/cm3

otals. 4.4129E+22 5.3858E-13 1.847787E+04

G(MeV/g-s) Sq/cm3
1.9343E-01 2.8697E+01

Ci/cm3 ALI/cm3
7.7558E-10 3.0429E-05

G(MeV/gs)
1.5170E+03

G (MeV/g s )
1.9308E-01

G(MeV/g ss)
1.5164E+03

G (MeV/g's)
1.9205E-01

G(MeV/g-s)
1.5157E+03

G(MeV/g-s)
1.9057E-01

G(MeV/g s)
1.5172E+03

G(NeV/g-s)
1.9111E-01

G (MeV/g*s)
1.5173E+03

G (MeV/g s)
1. 91613-01

G(MeV/g*s)
1. 51843+03

G (MeV/g-s)
1.9377E-01

Bq/cm3
2. 2520E+03

Bq/cm3
2.7548E+01

Bq/cM3
2. 2335E+03

Sq/cm3
2. 3284E+01

Bq/cm3
2.21143+03

8q/cm3
1.81823+01

Bq/cM3
2.2479E+03

Bq/cm3
2.4364E+01

Bq/cm3
2.2551E+03

Bq/cm3
2.6475E+01

Bq/cm3
2.2921E+03

Bq/cm3
3.6582E+01

Ci/cm3
6.0865E-08

Ci/cm3
7.4455E-10

Ci/cm3
6.0365E-08

Ci/cm3
6.2930E-10

CI/cm3
S. 9768E-08

Ci/cm3
4.9141E-10

Ci/Cm3
6.0754E-08

Ci/cm3
6. 5850E-10

Ci/cm3
6.0948E-08

Ci/cm3
7.1553E-10

Ci/cm3
6.19493-08

Ci/cm3
9.8870E-10

ALI/cm3
1.7418E-04

ALI/Cm3
2.9770E-05

ALI/cm3
1. 6247E-04

ALI/cm3
2.71553-05

ALI/cm3
1.4859E-04

ALI/cm3
2.4185E-05

ALI/cm3
1.7210E-04

ALI/cm3
2. 8538E-05

ALI/cm3
1. 7705E-04

ALI/Cm3
2.9836E-05

ALI/cm3
2.0103E-04

ALI/cm3
3.6193E-05

i

Step . 29

Elapsed Time .
N/cm3

28.08 (y)
IATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0031E-09 1.8477873+04
Production of H . 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time i 28.98 (y)
HI/cm3 NATr/cm3 JOULE/cm3

otals, 4.4129E+22 5.0758E-13 1.847787E+04

G (NeV/g-s)
1.5178E+03

G (NeV/g-s)
1. 9439E-01

Bq/cm3
2.2810E+03

Bq/cm3
3 .4894E+01

Ci/cm3
6.1650E-08

Ci/cm3
9.4308E-10

ALI /cm3
1.9353E-04

ALI/cm3
3.4535E-05
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Step . 30

Elapsed Time , 29.11 (y)
NIcm3 WATT/cm3 JOULSE/cm3 G(MeV/g5s)

otals, 4.4129E+22 1.0035E-09 1.847787E+04 1.5184E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs)

otals. 4.4129E+22 5.5875E-13 1.847787E+04 1.9604E-01

Step * 31

Elapsed Time * 30.05 (y)
N/cm3 WATr/cm3 JOULSE/cm3 C(NeV/g-s)

otals, 4.4129E+22 1.0027E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.7554E-13 1.847787E+04 1.9536E-01

Step, 32

Elapsed Time * 31.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otals, 4.4129E+22 1.0023E-09 1.8477875+04 1.5167E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 31.98 (y)
N/cm3 WA2T/cm3 JOULOBcm3 G(MeV/gxs)

otals, 4.4129E+22 4.24972-13 1.8477873+04 1.9413E-01

Step * 33

Elapsed Time 32.03 (y)
N/cm3 WATT/cm3 JO=MLE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.00223-09 1.847787E+04 1.5166E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 32.97 (y)
N/cm3 WATI/cm3 JOtULE/cm3 G(MeV/g*S)

otals- 4.4129E+22 4.0918E-13 1.847787E+04 1.9308E-01

Step * 34

Bq/cm3
2.3015E+03

Bq/cm3
4.1174E+01

Bq/cm3
2.2691E+03

Bq/cm3
3.3565E+01

Bq/cm3
2.2464E+03

Bq/cm3
2.7876E+01

Bq/cm3
2.2389E+03

Bq/cm3
2.5239E+01

Ci/cm3
6.2204E-08

Ci/cm3
1.1128E-09

Ci/cm3
6.1327E-08

Ci/cm3
9.0717E-10

Ci/cm3
6.0714E-08

Ci/cm3
7.5341E-10

Ci/cm3
6.O510E-08

Ci/cm3
6.8214E-10

ALI/cm3
2.0636E-04

ALI/cM3
3.83003-05

ALI/cm3
1.8495E-04

ALI/cm3
3.2944E-05

ALI/cm3
1.70013-04

ABI/cm3
2.9375E-05

ALI/cm3
1.6528E-04

ALI/cm3
2.8007E-05

Elapsed Time * 33.02 (y)
. N/cm3 WATT/cm3

otals. 4.4129E+22 1.0021E-09
JOULE/cm3

1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 33.97 (y)
N/cm3 WATP/cm3 JOULE/cm3

otals. 4.4129E+22 3.99233-13 1.847787E+04

Step * 35

Elapsed Time * 34.05 (y)
N/cm3 WATX/cm3 JOULE/cm3

otalso 4.4129E+22 1.0023E-09 1.847787E+04
Production of H r 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 34.97 (y)
N/cm3 WA7T/cm3 JOULE/cm3

otals. 4.41295+22 4.3429E-13 1.847787E+04

Step i 36

Elapsed Time s 35.05 (y)
N/cm3 WATr/cm3 .7073E/cm3

otalz, 4.4129E+22 1.0026E-09 1.847787E+04
Production of H . 0. appmly.
Production of He . 0. appm/y.

Elapsed Time * 35.97 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4177E-13 1.847787E+04

Step * 37

Elapsed Time * 36.03 (y)
N/cm3 - WATT/cm3 JOULE/cm3

G(NeV/gla)
1-5165E+03

G (NeV/gvs)
1. 9213E-01

G (MeV/g*.)
1. 5172E+03

G(MeV/g-S)
1. 9223E-01

Bq/cm3
2.2332E+03

Bq/cm3
2.3210E+01

Bq/cm3
2.25035+03

Sq/cm3
2.6170E+01

Ci/cm3
6.0358E-08

Ci/cm3
6.2730E-10

Ci/cm3
6.08193-08

Ci/cm3
7.07305-10

Ci/ca3
6.0892E-08

Ci/cn3
7.2629E-10

ALI/cm3

1.6201E-04

ALI/Cm3
2.7037E-OS

ALI/cm3
1.7326E-04

ALI/cm3
2.92213-05

ALI/cm3
1.7524E-04

ALI/cm3
2.9708E-oS

G(MeV/g-s) Bq/cm3
1.5172E+03 2.2530E+03

G(Mevigls) Bq/cm3
1.9230E-01 2.6873E+01

G (MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 4.4129E+22 1.0023E-09 1.8477872+04 1.5168E+03 2.2428E+03 6.0617E-08 1.6875E-04

Production of HN 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 36.97 (y)
N/cm3 NMT/cm3 JOULE/cm3 GCMeV/r-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.2115E-13 1.8477872+04 1.918BE-01 2.4655E+01 6.6635E-10 2.8283E-05

Step 38

Elapsed Time 37.04 (y)
N/cm3 NIMT/om3 JO1LW/cm3 G(NeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

Otalst 4.4129E+22 1.0026E-09 1.8477872+04 1.5172E+03 2.2516E+03 6.08542-08 1.74382-04
Production of H * 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time . 37.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals: 4.41292+22 4.3873E-13 1.8477873+04 1.9203E-01 2.62772+01 7.10202-10 2.9419E-05

Step . 39

Elapsed Time . 38.04 (y)
N/cm3 1ATT/cma JOUIE/cm3 G(NeV/9S9) Bg/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25312+03 6.0894E-08 1.7541E-04
Production of H 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time . 38.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/9*s) Bq/cm3 Ci/cm3 ALI/cm3

otals; 4.4129E+22 4.4256E-13 1.847787E+04 1.9215E-01 2.67442+01 7.2280E-10 2.9699E-05

Step . 40

Elapsed Time . 38.97 (y)
N/cm3 WATr/cal3 JOUL2/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 9.8281E-10 1.8477875+04 1.5034E+03 2.13322+03 5.7654E-08 1.1130E-04

Production of 31 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 39.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/rh) aq/cm3 Ci/cm3 ALI/cm3

otals: 4.4129E+22 3.4491E-13 1.8477878+04 1.9003E-01 1.60982+01 4.35092-10 2.2908E-05

Step . 41

AaERF Reactor
AJRRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 39.97 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Na 23 1.0907E+19
Na 24 3.0160E+05 2.9036E-12 2.2596E-07 6.8017E+00 3.8756E+00 1.04752-10 1.66342-06 1.498E+01 (h) Na 24

Na 24ml 1.2240E-01 3.2548E-13 9.4863E-15 8.3994E-01 4.1997E+00 1.13512-10 7.55342-13 2.020E-02 (s) Na 24ml

Al 27 1.10682+22
Al 28 3.66602+05 9.14432-10 1.77392-07 1.43372+03 1.8898E+03 5.1076E-08 9.2638E-06 2.241E+00 (a) Al 28

Si 28 1.70832+ll
S 32 8.89032+20
S 33 7.01722+18

S 34 3.9390E+19

S 36 1.8713E+17
Ar 37 3.38982+06 3.33142-16 1.4548E-09 1.06862-04 7.7627E-01 2.0980E-11 6.5233E-08 3.503E+01 (d) Ar 37

K 39 1.2658E+21
K 40 1.5880E+17 2.96392-13 1.7272E+04 1.8228E-01 2.72502+00 7.3649E-11 1.69262-OS 1.280E+03(My) K 40

K 41 9.13472+19
K 42 9.9563E+06 4.25262-11 2.73302-06 1.95392+01 1.54922+02 4.1870E-09 6.6489E-05 1.2372+01 (h) 1 42

Ca 40 2.7445E+22
Ca 41 7.4007E+11 8.2952E-17 3.88902-04 2.9361E-05 1.5786E-01 4.2664E-12 4.57562-08 1.0302+05 (y) Ca 41

Ca 42 1.83172+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 7.7504E+07 4.72752-14 9.58722-07 0.0000E+00 3.8217E+00 1.0329E-10 2.89522-06 1.627E+02 (d) Ca 45

Ca 46 1.13242+18

Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.96342-11 1.48182-08 4.09192+01 3.03622+01 8.20602-10 3.94822-06 8.719E+00 (m) Ca 49
Sc 45 1.25912+16
Sc 49 1.5031E+OS 3.9817E-12 1.97112-08 1.2920E-02 3.0362E+01 8.20602-10 2.48872-06 5.719E+01 (da Sc 49

Ti 46 2.54952+17
Ti 47 2.29922+17

Ti 48 2.2782E+18

Ti 49 1.6719E+17

Ti 50 1.6008E+17
V SO 2.22212+14 5.7258E-24 3.8824E+01 1.5176E-11 3.27712-11 8.8571E-22 1.6064E-16 1.489E+11(My) V SO

V 51 8.8661E+16

V 52 9.2658E+01 1.1506E-13 3.72982-11 1.7618E-01 2.8585E-01 7.7256E-12 4.00352-09 3.745E+00 (m) V 52

Cr SO 3.1921.E+1S
Cr 52 6.1558S+16
Cr 53 6.9793E+1S 5

Cr 54 1.7375E+15
Kn 55 3.2198E+17
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Step * 30

Elapsed Time 29.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0035E-09 1.847787E+04 1.5184E+03 2.301SE+03 6.2204E-08 2.0636E-04
Production of H * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 S.5875Z-13 1.847787S+04 1.9604E-01 4.1174E+01 1.1128E-09 3.8300E-OS

Step . 31

Elapsed Time * 30.05 (y)
N/cm3 VATT/cm3 JOULE/cm3 G(KeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5172E+03 2.2691E+03 6.1327E-08 1.8495E-04
Production of H * O. appm/y.
Production of He O. appm/y.

Elapsed Time , 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.7554E-13 1.847787E+04 1.9536E-01 3.3565E+01 9.0717E-10 3.2944E-OS

Step * 32

Elapsed Time 31.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(YeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0023E-09 1.847787E+04 1.5167E+03 2.2464E+03. 6.0714E-08 1.7001E-04
Production of H 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 31.98 (y)
N/cm3 WATT/cm3 JOUBEjcm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.2497Z-13 1.8477878+04 1.9413E-01 2.7876E+01 7.5341B-10 2.9375E-OS

Step * 33

Elapsed Time 32.03 (y)
N/cm3 %TT/cU13 JOUBZ/cm3 G(MeV/g*s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0022E-09 1.847787E+04 1.5166E+03 2.2389E+03 6.0510E-08 1.6528E-04
Production of H * O. appm/y.
Production of He 0. appm/y.

Elapsed Time . 32.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.0918E-13 1.847787E+04 1.9308E-01 2.5239E+01 6.8214E-10 2.8007E-05

Step * 34

Elapsed Time * 33.02 (y)
./cm3 WATT/cm3 JOUE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0021E-09 1.847787E+04 1.5165E+03 2.23323+03 6.03583-08 1.62013-04
Production of H s O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 33.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 3.99233-13 1.847787E+04 1.9213E-01 2.3210E+01 6.27303-10 2.7037E-OS

Step . 35

Elapsed Time . 34.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalso 4.4129E+22 1.0025E-09 1.8477873+04 1.5172E+03 2.2503E+03 6.08193-08 1.7326E-04
Production of H i 0. appm/y.
Production of He a O. appm/y.

Elapsed Time 34.97 (y)
N/cm3 WATr/cm3 JOULE/cm3 O(MeV/g*s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 4.3429E-13 1.847787E+04 1.9223E-01 2.6170E+01 7.07303-10 2.9221Z-05

Step * 36

Elapsed Time * 35.05 (y)
N/cm3 WATT/cm3 JOL/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.41298+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2530E+03 6.08923-08 1.75243-04
Production of H 0. appm/y.
Production of He O 0. appm/y.

Zlapsed Time # 35.97 (y)
N/cm3 WATT/cm3 JOULz/cm3 G(MeV/g9s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4177E-13 1.847787E+04 1.9230E-01 2.6873E+01 7.2629E-10 2.9708E-OS

Step * 37

Elapsed Time * 36.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) 8q/cm3 Ci/cm3 ALI/cm3
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otalB, 4.4129E+22 1.0023E-og 1.847787Et04 1.5163E+03 2.2428E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 36.97 (y)
N/cm3 WATr/cm3 JOULE/fd3 G(MeV/g*s) Bq/cm3

otals- 4.4129E+22 4.21151-13 1.847787E+04 1.918SE-01 2.4655E+01

Step * 38

Elapsed Time * 37.04 (y)
N/cm3 WATT/cm3 JOWLE/cm3 G(MeV/g's) Bq/cd3

otals. 4.4129E+22 1.00268-09 1.847787E+04 1.5172E+03 2.2516B+03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 37.97 (y) V
N/cd3 WATr/cm3 JOUEE/d G(Mev/g-s) Bg/cm3

otals. 4.4129E+22 4.3873E-13 1.847787E+04 1.9203E-01 2.62775+01

Step i 39

Elapsed Time 38.04 (y)
N/cm3 llATT/dm3 JOULEtcd3 G(MeV/g*s) Bq/cm3

otalsa 4.4129E+22 l.0026E-09 1.847787E+04 1.5172E+03 2.2531E+03
Production of H * 0. appm/y.
Production of He t 0. appm/y.

Elapsed Time 38.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gls) Bq/cm3

otals. 4.4129Z+22 4.42561-13 1.B47787E+04 1.9215S-01 2.6744E+01

Step * 40

Elapsed Time . 38.97 (y)
V/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129s+22 9.82811-10 1.847787E+04 1.5034E.03 2.1332R+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 39.97 (y)
N/cm3 WATT/cm3 JOULE/as3 G(MeV/gs) Bq/cm3

otals. 4.4129E+22 3.4491E-13 1.847787E+04 1.9003E-01 1.6098+01

6.0617E-08 1.6875s-04

Ci/cm3 ALI/cm3
6.66353-10 2.8283E-05

Ci/cm3 ALI/cm3
6.0854E-08 1.7438E-04

Ci/cd3 ALI/cm3
7.1020E-10 2.9419E-OS

Ci/cm3 ALI/cm3
6.0894E-08 1.7541E-04

Ci/cm3 ALI/on3
7.2280-10 2.9699E-OS

Ci/cm3 ALI/cm3
S.76S41-O8 1.1130E-04

Ci/d3 ALI/cm3
4.3509E-10 2.290BE-05

Step * 41
AJERF Reactor

AJHRF at the Omaha Veterans Affairs Hospital

Elapsed Time . 39.97 (y) Cooling Time 0.

Nuclide R/cm3 WATT/cm3 OULIE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Ha 23 1.09071+19
Na 24 3.01601+OS 2.90361-12 2.2596E-07 6.8017E+00 3.8756E+00 1.04751-10 1.6634E-06
Na 24ml 1.2240E-01 3.254SE-13 9.48633-15 8.3994E-01 4.1997E+00 1.1351E-10 7.55342-13
Al 27 1.1068E+22
Al 28 3.66601+OS 9.14431-10 1.7739E-07 1.4337E+03 1.8898E+03 5.10761-08 9.2638E-06
Si 28 1.70831+ll

S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.87135+17

Ar 37 3.3898E+06 3.3314E-16 1.4548-09 1.0686E-04 7.7627E-01 2.098OE-11 6.5233E-OB
X 39 1.26585+21
Y 40 1.S880+17 2.9639E-13 1.72721+04 1.822BE-01 2.7250E+00 7.3649E-11 1.6926E-OS
1 41 9.1347E+19
I 42 9.9563E+06 4.2526E-11 2.7330E-06 1.9539E+01 1.5492E+02 4.1870E:09 6.6489E-oS

Ca 40 2.74455+22
Ca 41 7.4007E+11 8.2952E-17 3.8890E-04 2.9361E-05 1.5786E-01 4.2664E-12 4.5756E-O8
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.90S61+20
Ca 45 7.7504E+07 4.7275E-14 9.5B72E-07 0.0000+00 3.8217E+00 1.0329E-10 2.8952E-06
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.96341-11 1.4818E-08 4.09195+01 3.0362E+01 8.20601-10 3.9482E-06
Sc 45 1.25911+16
Sc 49 1.50333+05 3.98173-12 1.9711E-08 1.2920E-02 3.0362E.01 8.2060E-10 2.48871-06
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.27B2E+18
Ti 49 1.6719E+17
Ti SO 1.6008B+17

V 50 2.2221E+14 5.72581-24 3.8824E+01 1.S176E-11 3.277+E-11 8.8571E-22 1.6064E-16
V S1 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.761BE-01 2.858SE-01 7.7256E-12 4.0035E-09

Cr SO 3.1921E+1S
Cr 52 6.155BE+16
Cr 53 6.9793E+1S
Cr 54 1.7375E+1S
Mn 5S 3.219BE+17

T/2

1.498+01 (h) Na 24
2.020E-02 (a) Na 24m2

2.241E+00 (m) Al 28

3.503E+01 (d) Ar 37

1.280E+03 (My) Y 40

1.237E+01 (h) 1 42

1.030E+05 (y) Ca 41

1.627E+02 (d) Ca 45

8.719E+00 Cm) Ca 49

5.7193+01 (m) Sc 49

1.4893+11(My) V SO

3.7451+00 (m) V 52
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Step , 30

Elapsed Time . 29.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0035E-09 1.847787E+04 1.5184E303 2.3015E+03 6.2204E-08 2.0636E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g1s) Bq/cm3 Ci/cm3 AlI/cm3

otals. 4.4129E+22 5.5875E-13 1.847787B+04 1.9604E-01 4.1174E+01 1.1128E-09 3.8300E-oS

Step * 31

Elapsed Time * 30.05 (y)
N/cM3 WATT/cm3 JOUJE/cm3 G(MeV/g*s) Bqgcm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5172E+03 2.2691E+03 6.1327E-08 1.849SE-04
Production of H 0 o. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bg/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.75542-13 1.8477873+04 1.9536E-01 3.35653+01 9.07173-10 3.2944E-OS

Step . 32

Elapsed Time . 31.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(KeV/gps) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 1.00233-09 1.8477873+04 1.5167E+03 2.24643+03 6.0714E-08 1.70013-04
Production of H 0: appm/y.
Production of He * 0. appm/y.

Elapsed Time 31.98 (y)
N/cm3 WATT/cm3 OUL3Ejc3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.2497E-13 1.8477873+04 1.9413E-01 2.78763+01 7.53413-10 2.9375E-05

Step . 33

Elapsed Time . 32.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals* 4.4129E+22 1.0022E-09 1.847787E+04 1.51663+03 2.2389E+03 6.0510E-08 1.6528E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 32.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 O(MeV/g*'s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.0918E-13 1.847787E304 1.9308E-01 2.5239E+01 6.8214E-10 2.8007E-05

Step . 34

Elapsed Time * 33.02 (y)
.N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.00213-09 1.847787E+04 1.5165E+03 2.2332E+03 6.0358E-08 1.6201E-04
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 33.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 3.9923E-13 1.8477873+04 1.9213E-01 2.3210E+01 6.27303-10 2.7037E-05

Step . 35

Elapsed Time * 34.05 O (y)
N/cm3 FATT/cm3 =/cm3 G(MeV/g-r) Bg/cm3 Ci/cm3 AlI/cm3

otals 4.41293+22 1.0025E-09 1.847787E+04 1.51723+03 2.2503E+03 6.0819E-08 1.73262-04
Production of H i 0. appm/y.
Production of He * 0. Appm/y.

Elapsed Time * 34.97 (y)
N/cm3 11ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Cl/cm3 ALI/cm3

otals. 4.4129E+22 4.3429E-13 1.8477873+04 1.9223E-01 2.6170E+01 7.07303-10 2.92213-05

Step i 36

Elapsed Time 35.05S (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2530E+03 6.0892Z-08 1.7524Z-04
Production of H 0. Appm/y.
Production of He 0. appm/y.

Elapsed Time * 35.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 AEI/cm3

otals, 4.4129E+22 4.4177E-13 1.8477873+04 1.9230E-03 2.68733,01 7.2629E-10 2.9708E-05

Step * 37

Elapsed Time 36.03 (y)
N/cm3 WATT/cm3 JOLE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 4.4129E+22 1.0023E-09 1.847787E.04 1.5168E+03 2.2428e+03
Production of H . O. appm/y.
Production of He O. appm/y.

Elapsed Time . 36.97 (y)
N/em3 WATT/cm3 JOULIE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 4.2115E-13 1.847787E+04 1.9188E-01 2.4655E+01

Step * 38

Elapsed Time 37.04 (y)
N/cm3 HXIT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 37.97 (y)
N/cm3 WATT/cm3 JOOLE/cm3 G(MeV/g*a) Bq/cm3

otals. 4.4129E+22 4.3873E-13 1.847787E+04 1.9203E-01 2.6277E+01

6.0617E-08 1.6875E-04

Ci/cm3 ALI/cm3
6.6635E-10 2.8283E-OS

Ci/cm3 ALI/em3
6.0854E-08 1.743iE-04

Ci/cm3 ALI/em3
7.1020E-10 2.9419E-05

Step . 39

Elapsed Time * 38.04 (y)
N/cm3 MAtT/Cm3 JOmLE/cm3 GCMeV/g*s)

otals. 4.4129E+22 1.0026E-09 2.8477871+04 1.5172E+03
Production of H s 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time * 38.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 4.4256E-13 1.847787E+04 1.9215E-01

q/Cem3 Ci/em3 ALI/cm3
2.2531E+03 6.0894E-08 1.75411-04

Bq/em3 Ci/cm3 ALI/cm3
2.6744E+01 7.2280E-10 2.9699E-OS

Step s 40

Elapsed Time i 38.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g*s) Bq/cm3

otals, 4.4129E+22 9.8281E-10 1.8477871+04 1.5034E+03 2.1332E+03
Production of H * O. appm/y.
Production of He O. appm/y.

Elapsed Time , 39.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.41293+22 3.4491E-13 1.847787E+04 1.9003E-01 1.60981+01

Ci/cm3 ALI/Cem3
5.76541-08 1.1130E-04

Ci/cm3 ALI/cm3
4.3509E-10 2.2908E-05

Step * 41
A3BRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital

Elapsed Time 39.97 (y) Cooling Time 0.

Nuclide N/cm3 OATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

Ha 23 1.0907B+19
Na 24 3.0160E+05 2.9036E-12 2.2596E-07 6.8017E+00 3.8756E+OO
Na 24md 1.2240E-01 3.2548E-13 9.4863E-1S 8.3994E-01 4.1997E+00
Al 27 1.1068E+22
Al 28 3.6660E+05 9.1443E-10 1.77391-07 1.4337E+03 1.8898E+03
Si 28 1.7083E+11

S 32 8.8903E+20
5 33 7.01721+18
S 34 3.9390E+19
S 36 1.8713E+17

Ar 37 3.3898E+06 3.33141-16 1.4548E-09 1.06861-04 7.76271-01
X 39 1.2658E+21
K 40 1.5880E+17 2.96391-13 1.7272E+04 1.8228E-01 2.7250E+00
K 41 9.1347E+19
K 42 9.95631+06 4.2526E-11 2.7330E-06 1.9539E+01 1.5492E+02

Ca 40 2.7445E+22
Ca 41 7.4007E+11 8.2952E-17 3.8890E-04 2.9361E-05 1.5786E-01
Ca 42 1.8317E+20
Ca 43 3.8219Z+19
Ca 44 5.9056E+20
Ca 45 7.75041+07 4.7275E-14 9.58721-07 O.OOOOE+00 3.82171+00
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634E-11 1.4818E-08 4.0919E+01 3.03621+01
Se 45 1.25911+16
Se 49 1.50311+05 3.98171-12 1.97111-08 1.29201-02 3.0362E+01
Ti 46 2.5495E+17
Ti 47 2.29921+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.88241+01 1.5176E-11 3.2771E-11
V 51 8.8661E+16
V 52 9.2658E+01 1.1506E-13 3.7298E-11 1.7618E-01 2.858SE-01

Cr 50 3.1921.+15
Cr 52 6.1558Z+16
Cr 53 6.9793E+15
Cr 54 1.7375E+1S
Mn 55 3.2198B+17

Ci/cm3 ALI/Cm3

1.0475E-10 1.6634E-06
1.1351E-10 7.5534E-13

5.1076E-08 9.2638E-06

2.0980E-11 6.5233E-08

7.3649E-11 1.6926E-OS

4.18701-09 6.6489E-05

4.2664E-12 4.5756E-08

1.0329E-10 2.8952E-06

T/2

1.498E+0o (h)
2.0201-02 (s)

2.241E+00 (m)

3.5031E+01 (d)

1.28OE+03 (My)

1.237E+01 (h)

1.030E+05 (y)

Na 24
Ha 24md

Al 28

Ar 37

K 40

K 42

Ca 41

1.627E+O1 (d) Ca 45

8.2060E-10 3.9482E-06 8.719E+00 (m)

8.2060E-10 2.4887E-06 5.719E+01 (m)

8.8571E-22 1.6064E-16 1.489E+11(My)

7.7256E-12 4.0035E-09 3.745E+00 (m)

Ca 49

Sc 49

V 50

V 52
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Step . 30

Elapsed Time 29.11 (y)
N/cm3 WATT/cm3 JOUIE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0035E-09 1.847787E.04 1.51849.03 2.3015E+03 6.2204E-08 2.0636E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time t 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 5.5875E-13 1.847787E+04 1.9604E-01 4.1174E+01 1.1128E-09 3.8300E-OS

Step * 31

Elapsed Time 30.05 (y)
Nlcm3 WATT/cm3 JOUBE/cm3 G(NeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0027E-09 1.8477871+04 1.5172E+03 2.2691E+03 6.1327E-08 1.8495E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.7554E-13 1.847787E+04 1.9536E-01 3.3565E+01 9.0717E-10 3.2944E-OS

Step . 32

Elapsed Time * 31.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ABI/cm3

otals. 4.4129E+22 1.0023E-09 1.847787E+04 1.5167E+03 2.2464E+03 6.0714E-08 1.7001E-04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 31.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.2497E-13 1.847787E+04 1.9413E-01 2.7876E+01 7.5341E-10 2.9375E-OS

Step . 33

Elapsed Time 32.03 (y)
N/cm3 WATT/cm3 JOULE/d3 G(eV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0022E-09 1.8477875+04 1.5166S+03 2.2389E+03 6.0510E-08 1.6528E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 32.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.0918E-13 1.847787E+04 1.9308E-01 2.5239E+01 6.8214E-10 2.8007E-05

Step . 34

Elapsed Time 33.02 (y)
. N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0021E-09 1.8477871+04 1.5165E+03 2.2332E+03 6.0358E-08 1.6201E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 33.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gvs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 3.9923E-13 1.8477875+04 1.9213E-01 2.3210E+01 6.2730E-10 2.7037E-05

Step . 35

Elapsed Time * 34.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/grs) Bq/cm3 Ci/cm3 AEI/cm3

otalxt 4.4129E+22 1.0025E-09 1.847787E+04 1.5172E+03 2.25032+03 6.0819S-08 1.7326E-04
Production of N i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 34.97 ty)
N/cm3 WATT/dm3 JOtULE/d3 o(MeV/g~s) Bq/ds3 Ci/cm3 ABI/cm3

otal.t 4.4129E+22 4.34295-13 1.847787E+04 1.9223E-01 2.6170E+01 7.0730E-10 2.9221B-05

Step i 36

Elapsed Time i 35.05 (y)
N/dn3 WATT/cm3 J0OULZ/c3 G(Nev/g-s) - Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0026E-09 1.8477871+04 1.51725+03 2.2530E+03 6.0892E-08 1.7524E-04
Production of H 0. appm/y.
Production of Be 0. appm/y.

Elapsed Time * 35.97 (y)
N/cm3 WATT/cm3 JOLW/CM3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.41773-13 1.847787E+04 1.9230E-01 2.68735+01 7.2629E-10 2.9708E-05

Step . 37

Elapsed Time 36.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gvs) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 4.4129E+22 1.0023E-49 1.847787E+04 1.5168E+03 2.2428E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 36.97 (y)
N/can3 WATT/c03 JOULE/cm3 GCNeV/g*s) Bq/cm3

otals, 4.42.29E+22 4.2115E-13 1.847787E+04 1.9188E-01 2.46551+01

Step . 38

Elapsed Time . 37.04 (y)
N/cm3 WATT/cm3 .JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25162+03
Production of H v 0. appm/y.
Production of He I 0. appm/y.

Elapsed Time * 37.97 (y)
N/cm3 WATT/cm3 JOULE/cn3 G(MeV/g a) Bq/cm3

otals, 4.41292+22 4.38733-13 1.847787E+04 1.9203E-01 2.6277E+01

Step . 39

Elapsed Time . 38.04 (y)
N/cm3 WA7T/cm3 JOULE/cm,3 G(CeV/gls) Bq/rn3

otals. 4.4129E+22 1.00261-09 1.8477873+04 1.5172E+03 2.25311+03
Production of H . 0. yap.m/y.
Production of He t O. appm/y.

Elapsed Time * 38.97 (y)
N/cn3 NATT/acn3 JOULE/cm3 G(QeV/g*s) Bq/cas3

otals. 4.4129E+22 4.4256E-13 1.847787E+04 1.9215E-01 2.67441+01

Step . 40

Elapsed Time * 38.97 (y)
N/cm3 WATr/as3 JOtLE/cm3 G(MeV/g s) Dq/cni

otals. 4.4129E+22 9.8281E-10 1.847787E+04 1.5034E+03 2.1332E+03
Production of H i 0. appm/y.
Production of He . O. appm/y.

Elapsed Time * 39.97 (y)
N/cm3 WA7T/cm3 JOULE/cn3 G(MeV/gs) Sq/cm3

otals, 4.4129E+22 3.4491E-13 1.847787E+04 1.9003E-01 1.60981+01

6.0617Z-08 1.6875E-04

Ci/cm3 ALI/cm3
6.6635E-10 2.82831-05

Ci/cm3 ALI/cm3
6.0854E-08 1.7438E-04

Cl/cm3 ALI/cm3
7.1020E-10 2.94191-05

Ci/cm3 ALI/cm3
6.0894E-08 1.7541E-04

Ci/cm3 ALI/cm3
7.22801-10 2.9699E-05

Ci/cm3 ALI/cm,3
S.7654E-08 1.1130S-04

Ci/cm3 ALI/cm3
4.3509E-10 2.2908E-05

Step , 41
AJBRF Reactor

AJHRF at the Omaha veterans Affairs Hospital

Elapsed Time . 39. 97 (y) Cooling Time 0.

WATT/Cat3 JOULE/Cm3 G(MeV/gs) Bq/cm3Nuclide N/cm3

Na 23 1.0907E+19
Na 24 3.0160E+05
Na 24ml 1.2240E-01
Al 27 1.1068E+22
Al 28 3.66601+05
Si 28 1.70833+11

S 32 8.8903B+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17

Ar 37. 3.3898E+06
K 39 1.2658E+21
X 40 1.5880E+17
N 41 9.1347E+19
K 42 9.9563E+06

Ca 40 2.7445E+22
Ca 41 7.40071+11
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 7.7504E+07
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Ca 49 2.29153+04
Sc 45 1.2591E+16
Sc 49 1.5031E+05
Ti 46 2.54953+17
Ti 47 2.2992E+17
Ti 43 2.2782E+18
Ti 49 1.6719E+17
Ti SO 1.60081+17

V 50 2.2221E+14
V 51 8.8661E+16
V 52 9.2658E+01

Cr SO 3.1921E+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+.1
Mn 55 3.2198E+17

2.9036E-12
3.2548E-13

9.1443E-10

3.33141-16

2.9639E-13

4.2S26E-ll

8.2952E-17

2.2596E-07 6.8017E+00 3.8756E+OO
9.4863E-15 8.3994E-01 4.1997E.00

1.7739E-07 1.4337E+03 1.88983+03

1.45481-09 1.0686E-04 7.76271-01

1.7272E+04 1.8228E-01 2.7250E+00

2.7330E-06 1.9539E+01 1.5492E+02

3.8890E-04 2.9361E-OS 1.5786E-Ol

Ci/cm3 ALI/cm3

1.0475E-10 1.66343-06
1.1351E-10 7.55343-13

5.1076E-08 9.2638E-06

2.0980E-11 6.5233E-08

7.3649E-11 1.69263-05

4.1870E-09 6.6489E-05

4.2664E-12 4.5756E-08

1.0329E-10 2.8952E-06

T/2

1.498E+01 (h)
2.020E-02 (a)

2.241E+00 (m)

3.s033+Ol (d)

1.280E+03 (My)

1.237E+01 (h)

1.030E+oS (y)

Na 24
Ka 24mlt

Al 28

Ar 37

K 40

K 42

Ca 41

4.7275E-14 9.5872E-07 O.O0OOE+OO 3.8217E+00

1.9634E-11 1.4818E-08 4.09193+01 3.0362E+01

3.9817E-12 1.97111-08 1.2920E-02 3.03623+01

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11

1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01

1.627E+02 (d) Ca 45

8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49

8.2060E-10 2.4887E-06 5.719E+01 (m) Sc 49

8.8571E-22 1.6064E-16 1.489E+ll(Ny) V 50

7.7256E-12 4.0035E-09 3.745E+00 (m) V 52
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Step , 30

Elapsed Time 29.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g'a) Bq/dcm Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0035E-09 1.847787S+04 l.SlS4E+03 2.3015E+03 6.2204E-08 2.0636E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 29.98 (y)
N/cm3 WATT/cm3 J0UTE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 5.5875E-13 1.8477873+04 1.9604E-01 4.1174E+01 1.112SE-09 3.8300E-OS

Step * 31

Elapsed Time 30.05 (y)
N/cm3 WATT/cm3 J01EE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41292+22 1.0027E-09 1.847787S+04 1.5172E+03 2.2691E+03 6.1327E-08 1.8495E-04
Production of H 0. Appm/y.
Production of He O. appm/y.

Elapsed Time . 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.7554E-13 1.847787E+04 1.9536E-01 3.3565E+01 9.0717E-10 3.29443-05

Step * 32

Elapsed Time * 31.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0023E-09 1.S477873+04 1.5167E+03 2.2464E+03 6.0714E-08 1.7001E-04
Production of H O. appm/y.
Production of He . O. appm/y.

Elapsed Time * 31.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.2497E-13 1.847787E+04 1.9413E-01 2.7876E+01 7.5341E-10 2.9375E-OS

Step . 33

Elapsed Time 32.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41293+22 1.00222-09 1.847787S+04 1.51663+03 2.2389E+03 6.0510E-08 1.6528E-04
Production of H 0. appywy.
Production of He . 0. appm/y.

Elapsed Time * 32.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 AtI/cl3

otals, 4.4129E322 4.0918E-13 1.8477873+04 1.9308E-01 2.5239E+01 6.8214E-10 2.80073-05

Step . 34

Elapsed Time * 33.02 (y)
. N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0021Z-09 1.8477873+04 1.5165E+03 2.2332E+03 6.035SE-08 1.6201E-04
Production of H o. appm/y.
Production of He . O appm/y.

Elapsed Time 33.97 (y)
N/cm3 WATT/cm3 JOUL=/c3 G(MeV/g*a) Sq/cm3 Ci/cm3 Atl/cm3

otals. 4.4129E,22 3.9923E-13 1.847787E+04 1.9213E-01 2.3210E+01 6.2730E-10 2.70373-05

Step . 35

Elapsed Time t 34.05 (y)
N/cm3 WATT/cm3 JOULt/crm3 G(MeV/g*u) Eq/ca3 Ci/cm3 AtI/cm3

otalso 4.41293+22 1.0025E-09 1.847787E+04 1.51723+03 2.2503E+03 6.0819E-OB 1.7326E-04
Production of H i 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 34.97 (y)
N/cm3 WATT/cm3 JOUL/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3429E-13 1.847787Z+04 1.92233-01 2.6170E+01 7.0730E-10 2.92213-05

Step * 36

Elapsed Time i 35.0s (y)
N/cm3 WATT/cm3 JOULB/cm3 G(MeV/gru) Bq/cm3 Ci/cm3 AtI/cm3

otals. 4.4129Z+22 1.00263-09 1.8477873+04 1.51723+03 2.2530Z+03 6.0892E-08 1.7524Z-04
Production of H i 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 35.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 O(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.41771-13 1.a477873+04 1.9230E-01 2.6873E+01 7.26293-10 2.970BE-05

Step . 37

Elapsed Time * 36.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 O(MeV/g*s) Bq/cm3 Ci/cm3 AtI/cm3
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otals, 4.4129B+22 1.0023E-09 1.847787E,04
Production of H o 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 36.97 (y)
N/cm3 KATr/cm3 JOME/cm3

otals. 4.4129E+22 4.2115E-13 1.8477873+04

1.5168E+03 2.2428Z+03 6.06173-08

G(HeV/g9s 1 Bq/cm3 Ci/cm3
1.9188E-01 2.4655E+01 6.6635E-10

1.6875E-04

AlI/cm3

2 .8283E-05

Step . 38

Elapsed Time 37.04 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.41293+22 1.00263-09 1.847787E+04
Production of B i 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 37.97 (y)
N/cm3 WATT/cm3 JOULE/co3

otals. 4.4129E+22 4.38732-13 1.847787E+04

Step , 39

Elapsed Time , 38.04 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787Z+04
Production of H , 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 38.97 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.4256E-13 1.847787E+04

Step . 40

Elapsed Time , 38.97 (y)
N/cG3 WATr/cm3 JOULE/cm3

otals. 4.4129E+22 9.8281E-10 1.847787Z+04
Production of 11, 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time . 39.97 (y)
N/cm3 WATT/cm3 JOLIE/cm3

otals, 4.4129E+22 3.4491E-13 1.847787E+04

G(MeV/ges) Bq/cm3
1.5172B+03 2.2516E+03

G(MeV/g s) Bq/cm3
1.9203E-01 2.6277E+01

G(MeV/g*s) Bq/cm3
1.5172E+03 2.25313+03

G(MeV/g*s) Bq/cm3
1.9215B-01 2.6744B.01

G(MeV/g*s) Bq/cm3
1.5034E+03 2.13323+03

GQMeV/g*s) Bq/cm3
1.9003B-01 1.6098B+01

Ci/cm3 ALI/cm3
6.08543-08 1.74383-04

Ci/cm3 ALI/cm3
7.10203-10 2.9419B-05

Ci/cm3 ALI/cm3
6.0894B-08 1.75413-04

Ci/cm3 AII/cm3
7.2280E-10 2.9699E-05

Ci/cm3 ALI/cm3
5.76543-08 1.11303-04

Ci/cm3 ALI/cm3
4.3509E-10 2.2908E-05

Step , 41
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time, 39. 97 (y) Cooling Time 0.

WATT/cm3 JOULE/cm3 G(NeV/g-s)Nuclide

Na 23
Na 24
Na 24ml
Al 27
Al 28
Si 28

S 32
6 33
S 34
S 36

Ar 37
1:39
K 40
K 41
K 42

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Ca 49
SC 45
Sc 49
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51
V 52

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55

N/cm3

1.0907B+19
3.0160E+05
1.2240B-01
1.1068E+22
3.6660E+05
1. 7083E+11
8.89033+20
7.0172B+18
3.9390B+19
1.8713E+17
3.3898+06
1.2658B+21
1. 58803+17
9.1347E+19
9. 9563E+06
2.7445E+22
7.4007E+11
1.83173+20
3.8219E+19
s.9056E+20
7.7504E+07
1.1324B+18
5.2941E+19
2.2915.+04
1.2591E+16
1.5031E+05
2.549SE+17
2.2992E+17
2.2782B+18
1.6719B+17
1.6008B+17
2.2221B+14
8.86613+16
9.2658E+01
3.1921E+15
6.1558E+16
6.9793E+15
1.7375+ls
3.2198B+17

2. 9036E-12
3.2548B-13

9.1443E-10

3 .3314B-16

2.9639E-13

4.25263-11

8.2952E-17

2.2596E-07
9.4863E-15

1.773 93-07

1.4548E-09

1.7272E+04

2.7330E-06

3.8890E-04

6.8017E+00
8.39943-01

1. 43373+03

1.06863-04

1. 822BE-01

1. 95393+01

2.9361E-05

Bq/cm3

3.8756E+00
4.1997Z+00

1.8898E+03

7.7627E-01

2.7250E+00

1. 5492E+02

1.5786E-01

Ci/cm3 ALI/cm3 T/2

1. 0475E-10
1.1351B-10

5.1076E-08

2.0980W-li

7.3649E-11

4.1870E-09

4.2664E-12

1. 66343-06
7.5534E-13

9.26383-06

6.5233B-08

1.6926E-05

6.6489E-05

4.5756E-08

1.4983+01
2.020E-02

2.241E+00

(h)
Cs)

(m)

Na 24
Hs 24ml

Al 28

Ar 37

K 40

K 42

Ca 41

3.50iE+01 (d)

1.280E+03 (My)

1.237B+01 (h)

1.030E+05 (y)

4.7275E-14 9.5872E-07 0.0000E+00 3.8217E+00 1.0329E-10

1.96343-11 1.4818E-08

3.9817B-12 1.9711E-08

4.0919B+01 3.03623+01 8.2060E-10

1.2920B-02 3.03623+01 8.2060E-10

2.8952E-06 1.627E+02 (d) Ca 45

3.94823-06 8.719E+O0 (m) Ca 49

2.4887E-06 5.719E+01 (m) Sc 49

1.60643-16 1.489E+11(My) V 505.72582-24 3.8824E+01 1.51763-11 3.27713-11 8.8571E-22

V 521.15063-13 3.72982-11 1.7618E-02 2.8585E-01 7.7256E-12 4.0035E-09 3.745E+00 (m)
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Mn 56 7.7685E+04 2.3456E-12 3.1417E-08 4.1973E+00 S.B000E+00 1.5676E-lo 1.4500E-06 2.579E+00 '(h) Mn 56

Fe 54 1.4290E+20
Fe 55 1.3672E+09 1.0361E-14 1.2902E-06 7.8030E-03 1.0980E+01 2.9675E-10 3.6236E-06 2.735E+00 Cy) Fe 55

Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18

Co 59 2.4406E.16
Co 60m1l 6.2401.E+02 7.0X65E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60m1

Ni SB 2.95372+16
Ni 60 1.1378E+216

AJBRF Reactor

Nuclide N/cm3 WAIZ/Cm3 JOULE/cm3 G(MeV/g s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0172E+14
Cu 63 2.0027E+16

Cu 65 6.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+15

Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15

As 75 1.1334E+16
As 76 5.4321E+04 9.5080E-14 1.299BE-08 7.3266E-02 3.9736E-01 1.07392-11 6.3577E-07 1.097E+00 (d) As 76

Sr 79 1.7953E+15
Br 80 4.3585E+02 3.6712E-14 5.5932E-11 9.3743E-03 2.8608E-01 7.73202-12 8.8571E-09 1.760E+01 Cm) Br 80

Br 81 1.7464E+1S
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rh 87

Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16

Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+214
Ba132 2.1020E+14
Ba134 5.0301E+15
Bal3S 1.3719E+16

Bal36 1.6345E.16
Bal37 2.3375E+16
BalI38 1.4921E+17

Sm144 5.7981E+13
SmI47 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 5.85152-05 1.581SE-15 2.86842-09 1.059E+O5(My) Sml47
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.00002+00 6.6667E-10 1.8018E-20 2.80112-14 6.971E+09tMy) SIn148
sm149 2.6016Z+14 8.4219E-22 7.6688E+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11612-13 2.000E+09(My) Sm149

SMISO 1.3893E+14
Sml52 5.0338E+14
Sml53 1.286SE+05 2.81532-14 6.8282E-09 1.3984E-02 5.3043E-01 i.4336E-11 3.9291E-07 1.946E+00 (d) Sm153

82154 4.2827E+14

Wl1O 9.2365E+ll
W182 2.03972+14
w183 1.1014E+214
W184 2.3584E+14
W116 2.18832+14

Pb204 6.6931E+13

Pb206 1.1522E+15
Pb207 1.0566E+15

A7BRF Reactor

Nuclide K/cm3 WATT/Cm3 JOULB/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 TI/2

Fb208 2.501Z+1S

U234 6.5388E+10 4.54882-15 5.0884E-02 3.6073B-06 5.8455E-03 1.57992-13 2.86542-07 2.457E+OS (y) U234
u23s 8.55992+12 2.00222-16 6.41542+00 1.90762-05 2.671SE-04 7.2202E-15 1.2311B-08 7.037E+02tMy) u235

U238 1.1803E+15 3.97062-15 8.0769E+02 3.09612-06 5.80212-03 1.56812-13 2.55602-07 4.4682+03(My) U238
U239 7.48262+02 2.72272-14 5.53182-11 8.0822Z-03 3.68292-01 9.9539B-12 1.03162-08 2.347E+01 Cm) U239

here are 109 Nuclides.

Totalns 4.41293+22 9.86822-10 1.8477872+04 1.50652+03 2.1404z+03 5.7848E-08 1.10472-04

A;IBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 39.97 Cy) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 5.83448E+08
Ee 2.16870E+10



Attachment G1: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 372 of 400

Na 1.09073E+19
Mg 5.02635E+08
Al 1. 10676E+22
Si 1.88515E11

P 3.21588E+04
S 9.35628E+20

C1 4.43848E+09
Ar 5.29715E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8..88828E+16
Cr 7.3466SS+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.52011E+07
As 1.13335E+16
Se 7.49812E+07
Br 3.54167E+15
Tr 3.39416E+07
Rb 2.98003E+16
Sr 2.43858E+17

I 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
MO 1.50274E+06
In 3.12104E-07
Sn 3.34555E+O5
Sb 1.16227E+15
Te 2.02835E+07

I 6.77949E-03
Xe 4.02564E+06
Ce 8.50418E+05
Ha 2.011S5E+17
La 3.2359SE+06
Ce 1.65525E-01
Pr 5.30241E-02
Nd 6.44324E+04
Pm 6.53749E+04
Sm 1.88252E+15
Eu 1.51598E+08
Gd 1.31598E+06
Lu 0.00000E+00
Hf 1.69683E-02
Ta 2.39977£+04

w 7.69706E+14
Re 2.43034E+06
Hg 1.95502E-01
Ti 6.92879E-01
Pb 4.78079E+1S
Bi 2.05830E+03
Th 2.19580E-02
U 1.18888E+15

Np 2.87484E+04
Pu 3.32346E+07

Production of H . 0. appm/y.

Production of He * 0. appm/y.
AJBRF Reactor

A3BRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Erange MeV/cm3-s Photons/cm3*s

1 ( 10 -s 100 KeV) 5.2349E-02 9.5179E-01

2 C 0.1 -> 0.2 MeV) 1.7253Z-02 1.1131E-01

3 ( 0.2 -a 0.4 MeV) 1.7040E-01 5.6802E-01

4 C 0.4 -a 0.6 MeV) 2.0836E+00 4.1671E+00

5 ( 0.6 -a 0.8 MeV) 3.7455-02 S.3507E-02

6 ( 0.8 -a 1.0 HeV) 4.9917E+00 S.5463E+00

7 C 1.0 -al.22 MeV) 1.0146E-01 9.1402E-02

8 (1.22 -aI.44 MeV) 6.0394E+00 4.5409E+00

9 (1.44 -a1.66 MeV) 4.5073E+01 2.9079E+01

10 (1.66 -. 2.0 MeV) 3.3645E+03 1.8385E+03

11 ( 2.0 -a 2.5 MeV) 2.3267E+00 1.0341E+00

12 ( 2.5 -a 3.0 MeV) 1.0976E+01 3.9914E+00

13 ( 3.0 -a 4.0 MeV) 8.6289E+01 2.4654E+01

14 ( 4.0 -a 5.0 MeV) 8.9586E.00 1.9908E+00

15 ( 5.0 -a 6.5 HeV) 5.2611E-10 9.1498E-11

18-Group ganma source distribution (Photons/cm3*s)

SCALI-ORNL 18-Group gamnma Library from 10 MeV to io KeV

0.0000E+00 0.0000E+00 9.1498E-11 1.990tE+00 2.46S4E+01 3.9914E+00

1.03415+00 1.83855+03 3.3620E+01 9.1402E-02 5.5463E+00 5.3507E-02



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 371 of 400

Mn 56 7.7685E.04 2.3456E-12 3.1417E-08 4.1973E.00 5.8000E+00 1.5676E-10 1.4500E-06 2.S79E+00 (h) Mn 56
Fe 54 1.4290E.20
Fe S5 1.3672E+09 1.0361E-14 1.2902E-06 7.8030E-03 1.0980E+01 2.9675E-10 3.6236E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.17SS+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.02653-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.1378E+16

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOUEE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.01783+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0485E+15
As 75 1.1334E+16
As 76 5.4321E+04 9.5080E-14 1.29983-08 7.3266E-02 3.9736E-01 1.0739E-11 6.3577E-07 1.097E+00 (d) As 76
Br 79 1.7953E+1S
Br 80 4.3585E+02 3.6712E-14 5.S9323-11 9.3743E-03 2.8608E-01 7.7320E-12 8.8571E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.04698+02 0.00000E+0 3.7977E-03 1.02642-13 5.6937E-09 4.7963+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.40442+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.44053+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734S+14
Bal30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+15
Ba135 1.37193+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
Sml44 5.79813+13
Sm147 2.82193+14 2.15183-17 1.03773+02 0.00003+00 5.8515E-05 1.5815E-1S 2.8684E-09 1.059E+OS(My) SmI47
Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.00003+00 6.6667E-10 1.8018E-20 2.80113-14 6.971E+O9(My) Sm1148
Sm149 2.6016E+14 8.4219E-22 7.66883+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11613-13 2.000E+09(My) Sm149
SmlsO 1.38933+14
SmlS2 5.0338E+14
SmlS3 1.2865E+05 2.81533-14 6.82823-09 1.3984E-02 5.3043E-01 1.4336E-11 3.92913-07 1.9463+00 (d) Sm153
Sm154 4.2B27E+14

W180 9.23653+11
3182 2.0397E+14
W183 1.1014E,14
W184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+1S
Pb207 1.0566E+1S

AJBRP Reactor

Nuclide N/Cm3 WATT/cm3 JO1ULE/cm3 G(NeV/grs) Bq/cm3 Ci/cm3 ALl/cm3 T/2

Pb208 2.50513+1S
U234 6.5388E+10 4.54883-15 5.08843-02 3.60733-06 5.8455E-03 1.57993-13 2.86543-07 2.457E+05 (y) U234
U235 8.55993+12 2.00223-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.23113-08 7.0373+02(My) U235
U238 1.1803E+15 3.9706E-15 8.07693+02 3.09613-06 5.80213-03 1.56813-13 2.55603-07 4.468E+03(My) U238
13239 7.4826E+02 2.72273-14 5.53183-ll 8.0822E-03 3.68293-01 9.95393-12 1.03168-08 2.3473+01 (m) U239

here are 109 Nuclides.

Totals. 4.4129E+22 9.8682E-10 1.8477873+04 1.5065E+03 2.1404E+03 5.78483-08 1.10473-04
AJBRP Reactor

AJBRP at the Omaba Veterans Affairs Hospital

Elapsed Time * 39.97 (y) Cooling Time 0.

COMPOSITION

ELEME1NT ATOMES/cm3

E 5.83448E+08
Ee 2.16870E+10



Attachment G1: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 372 of 400

Na 1.090737+19
Mg 5.02635E+08
Al 1.10676E+22
Si 1.88515E+11_

P 3.2158.E+04
S 9.35628E+20

Cl 4.438482E+09
Ar 5.29715E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18
V 8.88828E+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.52011E+07
As 1.13335E+16
Se 7.49812E+07
Er 3.54167E+15
Kr 3.39416E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.50274E+06
In 3.12104E-07
Sn 3.34555E+05
Sb 1.16227E+15
Te 2.02835E+07

1 6.77949E-03
Xe 4.02564E+06
Cs 8.50418E+05
Ba 2.081152+17
La 3.235952+06
Ce 1.65525E-01
Pr 5.30241E-02
Nd 6.44324E+04
Pm 6.53749E+04
Sm 1.88252E+15
Eu 1.51598E+08
Gd 1.31598E+06
Lu 0.00000E+00
Hf 1.69683E-02
Ta 2.39977E+04
W 7.69706E+14

Re 2.43034E+06
Ng 1.955022-01
Ti 6.928792-01
Pb 4.78079E+15
Bi 2.05830E+03
Tb 2.19580E-02

U 1.18888E+1S
Np 2.874842+04
Pu 3.32346E+07

Production of H. 0. appi/y.

Production of He 0. appm/y.
AJBRF Reactor

AJBIR at the Osaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gasas-rays

Group E_range MeV/cm3-s Pbotons/cm3*s

1 ( 10 -, 100 IeV) 5.2349E-02 9.51792-01

2 ( 0.1 -, 0.2 Hey) 1.7253E-02 1.1131E-01

3 C 0.2 -. 0.4 MeT) 1.7040E-01 5.6802E-01

4 ( 0.4 -. 0.6 MeV) 2.0836E+00 4.1671E+00

S ( 0.6 -a 0.8 MeV) 3.7455E-02 5.3507E-02

6 ( 0.8 -. 1.0 MeV) 4.9917E+00 5.5463B+00

7 ( 1.0 -,1.22 NeV) 1.0146E-01 9.1402E-02

8 (1.22 ->1.44 MeV) 6.0394E+00 4.5409E+O0

9 (1.44 -al.6
6 

MeT) 4.5073E+01 2.9079E+01

10 (1.66 -a 2.0 MeV) 3.36452+03 1.838SZ+03

11 C 2.0 -a 2.5 MeT) 2.3267E+00 1.03412+00

12 C 2.5 -a 3.0 NeV) 1.0976E+01 3.9914E+00

13 C 3.0 -a 4.0 eOV) 8.6289E+01 2.4654E+01

14 C 4.0 - 5.0 NeT) 8.9586E+00 1.9908E+00

15 ( 5.0 -a 6.5 NeV) 5.2611E-10 9.1498E-11

18-Group gamus source distribution (Photons/cm3*-)

SCALE-ORNL 18-Group gamsa Library from 10 MeV to 10 XeV 
i

0.0000E+00 0.00002+00 9.1498E-11 1.99082+00 2.4654E+01 3.9914200

1.0341E+00 1.8385E+03 3.3620E+01 9.14022-02 5.5463E+00 5.3507E-02



Attachment Gi: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 371 of 400

Mn 56 7.7685E+04 2.3456E-12 3.1417E-08 4.1973Z+00 5.8000E+00 1.5676E-10 1.4500E-06 2.579E+00 (h) Mn 56
PF 54 1.4290E+20
Fe 55 1.3672E+09 1.0361E-14 1.2902E-06 7.8030E-03 1.0980E+01 2.9675E-10 3.6236E-06 2.735E+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+18
Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-O9 1.047E+01 tm) Co 60ml
Ni 58 2.9537E+16
Ni 60 1.1378E+16

AJ8RF Reactor

Nuclide N/cm3 WA7/cm3 JOULI/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Ni 61 4.94633+14
Ni 62 1.5767E+15
Xi 64 4.0178E+14
Cu 63 2.0027E+16
Ca 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 1.5456E+15
Zn 70 2.7273E+14
Ga 69 6.10062+15
Ga 71 4.0485E+15
As 75 1.13343+16
Als 76 5.4321E+04 9.5880E-14 1.29983-08 7.3266E-02 3.9736E-01 1.0739E-11 6.3577E-07 1.097E+00 (d) As 76
Br 79 1.7953E+15
Br 80 4.3585E+02 3.6712E-14 5.59322-11 9.3743E-03 2.8608E-01 7.7320E-12 8.8571E-09 1.7601+01 Cm) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.69372-09 4.796+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Xb 93 4.56952+15
Sb221 6.6494E+14
Sb123 4.9734E+14
8al30 2.2060E+14
Ba132 2.1020E+14
Ba134 5.0301E+15
Ba135 1.3719E+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
Sm144 5.7981E+13
Sml47 2.82192+14 2.1518E-17 1.03773+02 O.OOOOE+00 5.85152-05 1.5815E-15 2.86842-09 1.059E+05(My) Sm147
Sm148 2.1159E+14 2.1213E-22 6.73272+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 6.971E+09(My) Sm148
Sm149 2.6016E+14 8.42191-22 7.66883+01 0.0000E+00 2.8571E-09 7.7219E-20 1.11612-13 2.000E+09(My) Sm149
SmSsO 1.3893E+14
S5m12 5.0338E+14
Sm1S3 1.2865E+05 2.8153E-14 6.8282E-09 1.39842-02 5.3043E-01 1.4336E-11 3.9291E-07 1.946E+00 (d) SmlS3
Sm1S4 4.2827E+14

W180 9.23652+11
W182 2.0397E+14
W183 1.1014E+14
1184 2.35842+14
W1186 2.1883E+14

Pb204 6.693.E+13
Pb206 1.1522E+15
Fb207 1.0566E+15

aJ2RF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALl/cm3 T/2

Pb209 2.5051E+15
0234 6.53882+10 4.54883-15 5.0884E-02 3.60733-06 5.84551-03 1.57991-13 2.8654E-07 2.457E+05 (y) U334
U235 8.55991+12 2.00221-16 6.4154E+00 1.90761-05 2.6715E-04 7.2202Z-15 1.i3111-08 7.037B+02(M4y) 0235
0238 1.1803E+15 3.9706E-15 8.07692+02 3.09612-06 5.8021E-03 1.56812-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.72272-14 5.53183-11 8.0B221-03 3.68292-01 9.95391-12 1.0316E-08 2.347E+01 Cm) U239

here are 109 Nuclides.

Totals: 4.41291+22 9.8682E-10 1.847787E+04 1.50651+03 2.14043+03 5.7848E-08 1.1047E-04
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time 39.97 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 5.83448E+08
He 2.16870E+10



Attachment GI: MNITA Output for Concrete Based on Long Term Activation AMultiple Years
Page 372 of 400

Na 1.09073E+3.19
Mg 5.02635E+08
Al 1.10676E+22
Si 1.885153E+ll

P 3.21588E+04
S 9.35628B.20

C1 4.43848E+09
Ar 5.29715E+08

K 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18
V 8.88828ES+16

Cr 7.34 665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.338833+16
Cu 2.89540OE+16
Zn 4.54555SE+16
Ga 1.01490E+16
Ge 2.522011E+07
As 1.13335E+16
Se 7.49812E+07
Br 3. 54167E+15
.Kr 3.39416E+07

Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
zr 5.74016E+16
Nb 4.S6952E+15
Mo 1.50274E+06
In 3.12104E-07
Sn 3.34555E+05
Sb 1.16227E+1S
Te 2.02835E+07

I 6.77949E-03
Xe 4.02564E+06
Cs 8.50418E+OS
Ba 2.08115E+17
La 3.23595E+06
Ce 1.65525E-01
Pr 5.30241E-02
Nd 6.44324E+04
Pm 6.53749E+04
Sm 1.88252E+15
Eu 1.51598E+08
Gd 1.31598E+06
Lu O.OOOOOE+00
Ef 1.69683E-02
Ta 2.399773+04

w 7.69706E+14
Re 2.43034E+06
Ng 1.95502E-Ol
Ti 6.92879E-01
Pb 4.78079E+15
Ri 2.05830E+03
Tb 2.19580E-02

U 1.18888E+ls
Np 2.87484E+04
Pu 3.32346E+07

Production of N 0. appm/y.

Production of He 0. appm/y.
A.TRF Reactor

AJERP at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range MeV/Cm3 s Photons/cu3*s

1 ( 10 -> 100 ReV) 5.2349E-02 9.5179S-01

2 C 0.1 -a 0.2 MeV) 1.7253E-02 1.1131E-01

3 C 0.2 -a 0.4 MeV) 1.70403-01 5.6802E-01

4 C 0.4 -a 0.6 MeV) 2.0B36E+00 4.1671E+00

S C 0.6 -a 0.6 MeV) 3.7455E-02 5.3507E-02

6 C 0.8 -a 1.0 MeV) 4.9917E+00 S.54633+00
7 ( 1.0 -a1.22 MeV) 1.0146E-ol 9.1402E-02

8 (1.22 ->1.44 MeV) 6.03943+00 4.5409E+00

9 (1.44 -21.66 MeV) 4.5073E+01 2.90793+01

10 (1.66 -s 2.0 MeV) 3.3645E+03 1.8385+03

11 C 2.0 -a 2.5 MeV) 2.3267E+00 1.0341E+00
12 ( 2.5 -a 3.0 MeV) 1.0976E+01 3.9914E+00

13 C 3.0 -a 4.0 MeV) 8.62B9E+01 2.46543+01

14 C 4.0 -a S.0 MeV) 8.9586E+00 1.9908+00

15 C 5.0 -a 6.5 MeV) 5.2611E-10 9.14983-11

18-Group ganma source distribution (Photons/cm3.s)

SCALJ-ORNL 18-Group gamma Library from 10 MeV to J0 ReV

O.OOOOE+000 0.0000+00 9.14983-11 1.99083+00 2.4654E+01 3.99143O00

1.0341E+00 1.838SE+03 3.3620E+01 9.1402E-02 5.5463E+00 5.35073-02



Attachment G1: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 371 of 400

Mn 56 7.76:SE.04 2.3456E-12 3.1417E-08 4.1973E.00 5.8000SEOO 1.5676E-10 1.45003-06 2.579E+00 (h) Mn 56
Fe 54 1.4290E+20
Pa 55 1.3672E+09 1.0361E-14 1.2902E-06 7.8030E-03 1.0980E+01 2.9675E-10 3.6236E-06 2.735E+00 (y) Pe 55
Pe 56 2.2412E+21
Fe 57 5.17BSE+19
Fe 58 6.8395E+18
Co S9 1.4406E+16
Co 60m1 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8B291-01 1.8602E-11 1.1706E-09 1.047E+01 (m) Co 60ml
Ni se 2.9537E+16
Ni 60 1.1378E+16

AJRFR Reactor

Nuclide N/cm3 1AWT/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Ni 61 4.9463E+14
Yi 62 1.57675+15
li 64 4.017$E+14
Cu 63 2.0027E+16
Cu 6S 8.9265E+15
Zn 64 2.2091E+16
Zn 66 2.2682E+16
Zn 67 1.8637E+lS
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.0455E+15
As 75 1.1334E+16
As 76 5.4321E+04 9.5080E-14 1.2998E-08 7.3266E-02 3.9736E-01 1.0739E-11 6.3577E-07 1.097E+00 (d) As 76
Er 79 1.7953E+15
Br 80 4.3585E+02 3.6712E-14 5.5932E-11 9.3743E-03 2.8608E-01 7.7320E-12 8.8571E-09 1.760E+01 (z) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 O.OOOOE+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+1S
Zr 92 9.8444E+1S
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl2l 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+15
E1a35 1.3719E+16
8al36 1.6345E+16
Bal37 2.3375E+16
1a138 1.4921E+17
Sml44 S.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 S..8515-OS 1.5815E-15 2.8684E-09 1.05

9
E+OS(My) Sm147

Sml48 2.1159E+14 2.1213E-22 6.7327E+01 0.0000+00 6.6667E-10 1.8018E-20 2.80115-14 
6
.9

7
1E+09(My) Sm148

Sm149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000+00 2.8571E-09 7.7219E-20 1.1161E-13 2.000E+09(8y) Sm149
S1.50 1.3893E+14
Sm152 5.0338E+14
Sm1S3 1.2865E+05 2.8153E-14 6.82821-09 1.3984E-02 5.3043E-01 1.4336E-11 3.92915-07 1.946E+00 (d) Sm153
Sm154 4.2827E+14
1180 9.2365E+ll
N382 2.0397E+14
1183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15

AJBRF Reactor

Nuclide NK/c3 WATT/cm3 JOULZ/cm3 G(MeV/gqs) Bq/Cm3 Ci/cD3 ALI/cm3 T/2

Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.08841-02 3.6073E-06 5.84551-03 1.5799E-13 2.8654B-07 2.4571+05 (y) U234
U235 8.5599E+12 2.0022E-16 6.4154B+00 1.90765-05 2.67151-04 7.22021-1S 1.2311E-08 

7
.037X+O2(ny) U235

U238 1.1803Z+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 4.468E+03(Ny) U238
1239 7.48261+02 2.7227E-14 5.5318E-11 8.08225-03 3.6829E-01 9.95395-12 1.03161-08 2.347E+01 (m) U239

here are 109 Nuclides.

Totals. 4.4129E+22 9.86821-10 1.847787E+04 1.506SB+03 2.14042+03 5.78485E-08 1.1047E-04
AJBRF Reactor

AJ8FF at the Omaha Veterans Affairs Hospital

Elapsed Time . 39.97 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/Gc3

la 5.83448E+08
Ee 2.16870E+10
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Na 1.09073E+19

Mg S. 02635E+08
Al I.10676E+22
Si l.8s31SE+51
P 3.215S88E+04
S 9.35628E.20
Cl 4.43848E+09
Ar 3.1971SE+08

3 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18
V 8.88828E+16

Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16

Ni 4.33883E+16
Cu 2.8954 OE+16

zn 4.54555E+16
Ga 1.01490E+16
Ge 2.52011E+07
As 1.13335E+16
Se 7.49812E+07
Br 3. S4167E+15
Xr 3.39416E+07
Rb 2.98003E+16

Sr 2.438S8E+17

r 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15

Mo 1.50274E+06
In 3.12104E-07

Sn 3.34555E+OS

Sb 1.16227E+1S

Te 2.02835E+07

I 6.77949E-03

Xe 4.02564E+06

Cs 8.50418E+05
Sa 2.08115E.17

La 3.23595E+06
Ce 1.65525E-01

Pr 5.30241E-02

Nd 6.44324E+04
PM 6.53749E+04

Sm 1.88252E+15
Eu 1.S1S98E+08

Gd 1.31598E+06

Lu 0.00000E00

Hf 1.69683E-02
Ta 2.39977E+04
N 7.69706E+14

Re 2.43034E+06

Hg 1.95502E-01

T1 6.92879E-01

Rb 4.78079E+15

8i 2.05830E+03

Th 2.19580E-02

U 1.188888+15

N1p 2.87484E+04
Pu 3.32346E+07

Production of H 0. appm/y.

Production of He 0. apps/y.

AJ3RF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gasima-rays

Group E range MeV/Crs3-s Photons/cm3-s

1 ( 10 -a 100 KeV) 5.23493-02 9.5179Z-01

2 ( 0.1 -. 0.2 MeV) 1.7253B-02 1.1131E-01

3 ( 0.2 -a 0.4 MeV) 1.7040E-01 5.6802E-01

4 ( 0.4 -, 0.6 MeV) 2.0836E+00 4.16715+00

S ( 0.6 -a 0.8 MeV) 3.7455E-02 5.3507E-02

6 ( 0.8 -a 1.0 MeV) 4.9917E+00 5.54633+00

7 ( 1.0 -,1.22 nev) 1.0146E-01 9.14023-02

8 (1.22 -a1.44 MeV) 6.0394E+00 4.5409E+00

9 (1.44 -a1.66 nev) 4.50733+01 2.90795i.01

10 (1.66 -a 2.0 MeV) 3.3645E+03 1.83853+03

11 ( 2.0 -a 2.5 MeV) 2.3267E+00 1.03413.00

12 C 2.5 -a 3.0 MeV) 1.0976E+01 3.9914E+00

13 ( 3.0 -a 4.0 MeV) 8.6289E+01 2.4654E0Ol

14 C 4.0 -a 5.0 MeV) 8.9586E+00 1.99083.00

1S S.0 -a 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gasma source distribution (Pbotons/cm3*u)

SCALE-ORIL 18-Group gamma Library from 10 MeV to io rev

0.0000E+00 0.0000+00 9.1498E-11 1.9908E+00 2.4654E+01 3.9914E+00

1.0341E+00 1.83853+03 3.3620E+01 9.14023-02 5.5463E300 5.3507E-02
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Mn 56 7.7685E+D4 2.3456E-12 3.1417E-08 4.1973E+00 S.S8000+00 1.5676E-10 1.4500E-06 2.579E.00 (h) Mn 56
Fe 54 1.4290E+20
Fe 55 1.3672E+09 1.0361E-14 1.2902E-06 7.8030E-03 1.0980E+Ol 2.9675E-10 3.6236E-06 2.735E00 ty) Fe SS
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+1S
Co 59 1.4406E+16
Co 60ml 6.2401E+02 7.0265E-15 6.3704E-12 2.0292E-03 6.8829E-01 1.8602E-11 1.1706E-09 1.0473+01 (m) Co 60ml
Ni 58 2.9537E+16

li 60 1.1378E+16
AJSRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14

Cu 63 2.0027E+16
Cu 65 S.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+1S
Za 70 2.7273E+14
Ga 69 6.1006E+1S
Ga 71 4.0485E+1S
As 75 1.1334E+16
As 76 5.4321E+04 9.50801-14 1.2998E-08 7.3266E-02 3.9736E-01 1.0739E-11 6.3577E-07 1.097E+00 (d) As 76

Er 79 1.79533+1S
Br 80 4.3585E+02 3.6712E-14 5.5932E-11 9.3743E-03 2.8608E-01 7.7320E-12 8.8571E-09 1.760E+01 (m) Br 80
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.7942E-17 1.0469E+02 0.0000+00 3.7977E-03 1.0264B-13 5.6937E-09 4.796E+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.40443+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16

Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14

Ba132 2.1020E+14
Bal34 5.0301E+15
Ba135 1.3719E+16

Bal36 1.6345E+16
Bal37 2.3375E+16
Ba138 1.4921E+17

Sm144 5.7981E+13
Sml47 2.8219E+14 2.1518E-17 1.0377E+02 O.OOOOE+00 5.8515E-0S 1.5815E-1S 2.8684E-09 1.059E+05(My) Sml47
Sm148 2.1159E+14 2.1213E-22 6.73271+01 0.00003+00 6.6667E-10 1.80181-20 2.80111-14 6.971E+O9(My) Sm148
Sm149 2.6016E+14 8.4219Z-22 7.6688E+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.11611-13 2.0001+09(My) Sml.49
SmilSO 1.3893E+14
SmlS2 5.0338E+14
Sn513 1.2865E+OS 2.81532-14 6.82823-09 1.3984E-02 5.3043E-01 1.43361-11 3.9291E-07 1.946E+00 (d) Sm1S3
SmIS4 4.2827E+14

F180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E114

11186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15

AJB2F Reactor

Nuclide N/cm3 WATT/cm3 JOUIX/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

ib208 2.50511+15
11234 6.5388E+10 4.5488E-15 5.0i84E-02 3.6073E-06 5.84551-03 1.5799E-13 2.8654E-07 2.457E+OS (y) U234
u235 8.5599E+12 2.0022Z-16 6.41543+00 1.9076E-OS 2.6715E-04 7.2202E-15 1.23111-08 7.0371+02(My) U23S

U238 1.1803E+15 3.9706E-1S 8.0769E+02 3.09611-06 5.80211-03 1.5681-13 2.5560E-07 4.468E+03(My) U238
U239 7.4826E+02 2.7227E-14 5.5318E-11 8.08221-03 3.68291-01 9.95391-12 1.03163-08 2.347E+01 (m) U239

here are 109 Nuclides.

Totals. 4.4129E+22 9.8682E-10 1.8477873+04 1.5065E+03 2.1404E+03 5.78481-08 1.1047E-04
AJERF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 39.97 ty) Cooling Time 0.

COKPOSZTZONZ

ELEMEST ATU4ES/cm3

E S.83448E+08
Ee 2.16870E+10
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Na 1.09073E+19
Mg 5.02635E+08
Al 1.10676E+22
Si 1.88515E+11

P 3.215882+04
S 9.35628E+20

Cl 4.43848E+09
Ar 5.29715E+08

S 1 35727E+21
Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
xi 4.33883E+16
Cu 2;89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.52011E+07
As 1.13335E+16
Se 7.49812E+07
Br 3.54167E+1S
Kr 3.39416E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.432S3E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.50274E+06
In 3.12104E-07
Sn 3.34555E+OS
Sb 1.16227E+15
Te 2.02835E+07

I 6.77949E-03
Xe 4.02564E+06
Cs 8.50418E+05
Ea 2.08115E+17
La 3.23595E+06
Ce 1.65252-01
Pr 5.30241E-02
Nd 6.44324E+04
Pm 6.53749E+04
Sm 1.882522+15
Eu 1.51598E+08
Gd 1.31598E+06
Lu 0.00000E+00
Hf 1.69683E:02
Ta 2.39977E+04
W 7.69706E+14

Re 2.43034E.06
Eg 1.95502E-01
Ti 6.92879E-01
Pb 4.780792+15
ni 2.05830E+03
Th 2.19580E-02

U 1.18888E+15
Np 2.87484E+04
Pu 3.32346E+07

Production of H . 0. appm/y.

Production of He . 0. appm/y.
lEEP Reactor

AJBRF at the Omaha Veterans Affairs Hospital

At Cooling TIe 0.

Energy distribution of decay ganea-rays

Group 2 range
1 ( 10 ->100 Kev)
2 0 0.1 -, 0.2 HeV)
3 ( 0.2 -> 0.4 MeV)
4 C 0.4 -> 0.6 Mev)
5 C 0.6 -s 0.8 MeV)
6 0 0.8 -, 1.0 NeV)
7 C 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 NeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -, 2.0 MeV)
11 ( 2.0 -, 2.5 MeV)
12 ( 2.5 -. 3.0 o4ev)
13 ( 3.0 -, 4.0 MeV)
14 0 4.0 -, 5.0 Nev)
15 C 5.0 -. 6.5 MeV)

MeV/cm3*s
5.2349E-02
1.72532-02
1. 7040E-01
2.0836E+00
3.7455E-02
4. 9917E+00
1.01462-01
6.0394E+00
4.5073E+01
3.3645E+03
2.32672+00
1. 0976E+01
8.6289E+01
8.9586E+00
5.2611E-10

Photons/cm3*s
9.5179E-01
1.1131E-01
5.6802E-01
4.16712+00
5.35072-02
5.54632+00
9.1402Z-02
4.5409E+00
2.9079E+01
1.8385E+03
1. 0341E+00
3.99142+00
2.4654E+01
1.9908E+00
9.1498E-11

1S-Group gamma source distribution (Photons/cmi3*s)
SCALE-ORNL 18-Group ganna Library from 10 MeV to io reV

O.OOOOE+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4654E+01 3.9914E+00
1.0341E+00 1.8385E+03 3.3620E+01 9.14022-02 5.5463E+00 5.3507E-02
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4.1671E+00 2.8401E-01 2.8401E-01 1.11312-01 4.7590E-01 4.7590E-01

AJERF Reactor
AJDR77 at the Omaha Veterans Affairs Hospital

At Cooling Time . 363.93 (d)

Nuclide N/cm3 WATf/cm3 JOULE/cm3 G(MeV/egs) Bq/cm3 Ci/cm3 ALI/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 1.70833+11
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3. 9390E+19
S 36 1.8713E+17
* 39 1.26583+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 K 40

K 41 9.1347E+19
Ca 40 2.7445E+22
Ca 41 7.40073+11 9.2951E-17 3.8890E-04 2.9361E-05 1.5786E-01 4.2664E-12 4.57553-08 Ca 41

Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.90562+20
Ca 45 1.6442E+07 1.00293-14 2.0339E-07 0.0000E+00 8.1078E-01 2.1913E-11 6.14223-07 Ca 45

Ca 46 1.1324E+18
Ca 48 5.29413+19
Sc 45 1.25913+16
Ti 46 2.54953+17
Ti 47 2.29923+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.6008E+17

V 50 2.2221E+14 5.7258E-24 3.8824E+01 1.51763-11 3.27713-11 8.85713-22 1.6064E-16 V 50

V 51 8.86613+16
Cr 50 3.19213+15
Cr 52 6.15583+16
Cr 53 6.9793E+15
Cr 54 1.73753+15
Mn 55 3.21983+17
Fe 54 1.4290E+20
Fe 55 1.0621E+09 8.04913-15 1.0023E-06 6.0617E-03 8.5294E+00 2.30523-10 2.8150E-06 Fe SS

Fe 56 2.24123+21
Fe 57 5.1785E+19
Fe 58 6.8395S+18
Co S9 1.4406E+16
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+214
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+15
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Ca 71 4.0485E+15
As 75 1.1334E+16
Br 79 1.7953E+15
Br 81 1.7464E+15
lb 85 2.1507E+16
Rb 87 8.2934E+15 4.79423-17 1.0469E+02 0.0000E+00 3.7977E-03 1.02643-13 5.69373-09 Fb 87

Sr 84 1.36563+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+1S
Zr 92 9.8444E+1S
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.56953+15
Sbl21 6.6494E+14
Sb123 4.9734E+14
Ba130 2.2060E+14
Bal32 2.10202+14
Bal34 5.03012+15
Ba135 1.3719E+16
Bal36 1.6345E+16
Ba137 2.3375E+16
Bal38 1.4921E+17
Sml44 5.7981E+13
Sm147 2.82193+14 2.15183-17 1.0377E+02 0.00003+00 5.8515E-05 1.58153-15 2.8684E-09 Sm147

Sm148 2.1159E+14 2.1213E-22 6.7327E+01 0.0000E+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148
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SiM349 2.6016E+14 8.4219E-22 7.6688E+01 O.0000E+00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149
SMISO 1.3 93E.14

SmlS2 5.0338+.14
SM154 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E114

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+1S
Pb208 2.5051E+15

U234 6.53t8E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 U234
U235 8.5599E1.2 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.23111-08 U235
U238 1.1803E+15 3.9706E-1S 8.0769E+02 3.0961E-06 5.8021E-03 1.56811-13 2.5560E-07 U238

363.9 (d) 3.2335E-13 1.847787E+04 1.8840E-01 1.2239E+01 3.3078E-10 2.0964E-05

AJBEF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 363.93 (d)

Energy distribution of decay gamma-rays

Group I range HeV/cm3*s Photons/cm3*s
1 C 10 -s 100 UeV) 1.4348E-02 2.0087E-01
2 C 0.1 -. 0.2 HeV) 3.7397E-05 2.4127E-04
3 ( 0.2 -s 0.4 He)V 3.7000E-06 1.2333E-05
4 ( 0.4 -s 0.6 MeV) 2.7868E-05 5.5737E-05
S ( 0.6 -s 0.8 MeV) 3.4103E-09 4.8719E-09
6 ( 0.8 -. 1.0 HeV) 1.9953E-09 2.2170E-09
7 2 1.0 -. 1.22 NeV) 1.9023E-09 1.7138E-09
8 (1.22 -. 1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 -. 1.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -. 2.0 MeV) 1.6532E-09 9.0340S-10
11 C 2.0 -s 2.5 MeV) 1.9975E-09 8.8778E-10
12 C 2.5 -, 3.08MeV) 1.5319E-09 5.5704E-10
13 1 3.0 -s 4.0 MeV) 1.7824E-09 5.0926E-10
14 C 4.0 -s 5.0 MeV) 8.6382E-10 1.9196E-10
1S C 5.0 -. 6.5 MeV) 5.2611E-10 9.149SE-11

18-Group galma source distribution (Photons/cm3*s)
SCAIE-ORlL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000E+00 0.00001+00 9.1498E-1l 1.9196E-10 S.0926E-10 5.57041-10
8.8778E-10 9.03401-10 2.7480E-01 1.71381-09 2.2170E-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667E-06 2.41272-04 1.3043E-01 1.3043E-01

AJBFF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time 363.93 (d)

COMPOSITION

EILMENT ATOMES/cM3

E 5.83448E+08
He 2.16870E+10
Ha 1.09073E+19
Mg S.02936E+08
Al 1.10676E+22
Si 1.88515E+ll
P 1.56133E+00
S 9.35628E+20

Cl 4.44234E+09
Ar 5.25049E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
HO 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
yi -4.33883E+16

Cu 2.89540E+16
7d 4.54555E+16
Ga 1.01490E+16
Ge 2.52097S+07
As 1.13335E+16
Se 7.50356E+07
Br 3.54167E+15
Kr 3.39513E+07
Eb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E.15
Ho 1.50416E+06
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4.1671E+00 2.8401E-01 2.8401E-01 1.1131K-01 4.7590E-01 4.7590E-Cl

A.BRF Reactor
AJSRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 363.93 (d)

Nuclide N/em3 WAT/em3 JOLE/cm3 G(MeV/g s) Bq/cm3 Ci/crm3 ALI/Cm3

Na 23 1.0907E+19
Al 27 1.10683+22
Si 28 1.7083E+11

S 32 8.89033+20
S 33 7.0172E+18
S 34 3.93903+l1
S 36 1.8713E+17
I 39 1.2658E+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.8228E-01 2.7250E+00 7.3649E-li 1.6926E-05 X 40

K 41 9.1347E+19
Ca 40 2.7449E+22
Ca 41 7.40073+11 8.29513-17 3.88903-04 2.9361E-05 1.5786E-01 4.2664E-12 4.5755E-08 Ca 41

Ca 42 1.8317E+20
Ca 43 3.82193+19
Ca 44 5.90563+20
Ca 45 1.6442E+07 1.0029S-14 2.03393-07 O.OOOOE+00 8.1078E-01 2.19133-11 6.1422E-07 Ca 45

Ca 46 1.1324E+18
Ca 48 5.29413+19
SC 45 1.25913+16
Ti 46 2.54953+17
Ti 47 2.2S92E+17
Ti 48 2.2782E+18
Ti 49 1.67193+17
Ti SO 1.6008E+17

V SO 2.2221.E+14 5.72583-24 3.8824E+01 1.5176E-11 3.2771E-11 8.85713-22 1.6064E-16 V SO

V 51 8.8661E+16
Cr SO 3.19213+1S
Cr 52 6.15583+16
Cr 53 6.97933+15
Cr 54 1.7375E+1S
Mn 55 3.2198E+17
Fe 54 1.4290E+20
Fe 55 1.0621E+09 8.0491E-15 1.00233-06 6.0617E-03 8.5294E+00 2.3052E-10 2.81503-06 Fe 55

Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.83953+18
Co S9 1.44063+16
Ni 58 2.9537E+16
Ni 60 1.13783+16
Ni 61 4.9463E+14
Ni 62 1.5767E+1S
Ni 64 4.01783+14
Cu 63 2.00273+16
Cu 65 8.92653+15
Zn 64 2.2091E+16
Zn 66 1.26823+16
Zn 67 1.8637E+15
Zn 68 8.5456E+1S
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJBRF Reactor

Nuclide N/cm3 fATT/cm3 JoULE/cm3 G(Nev/g s) Eq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.04853+15
As 75 1.13343+16
Br 79 1.79533+15
Br 81 1.74643+15
Rb 85 2 .1507E+16
Rb 87 8.29343+15 4.79423-17 1.04693+02 0.00003+00 3.79773-03 1.02643-13 5.6937E-09 Rb 87

Br 84 1.36563+15
Sr 86 2.4044E+16
Sr 87 1.70703+16
Sr 88 2.01383+17

Y 89 1.43253+16
Zr 90 2.95333+16
Zr 91 6.4405E+15
Zr 92 9.84443+15
Zr 94 9.97643+15
Zr 96 1.60723+15
Nb 93 4.5695E+15
Sbl21 6.64943+14
SbM23 4.97343+14
Ba130 2.20603+14
Sa132 2.10203+14
Bal34 5.03013+15
Ba135 1.3719E+16
Bal36 1.63453+16
Ba137 2.33753+16
Ba138 1.4921E+17
Sml44 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.03773+02 O.OOOOE+00 5.8515E-05 1.5815E-15 2.8684E-09 Sm147

Sm248 2.1159E+14 2.1213E-22 6.73273+01 0.0000E+00 6.6667E-10 1.80183-20 2.80113-14 Sml48
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25149 2.6016E+14 8.4219E-22 7.6688E+01 0.0000+00 2.8571E-09 7.7219Z-20 1.1161E-13 SiU149

Sml50 1.3893E+14
SmlS2 5.0338E+14

Sr3.54 4.2827E+14

10180 9.2365E+11

W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14

W186 2.1883E+14
Pb204 6.6931E+13
Pb206 1.1522E+15

Pb207 1.05662+l5
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.845sE-03 1.5799E-13 2.8654E-07 U234

U235 8.55992+12 2.0022E-16 6.41542+00 1.9076E-OS 2.6715E-04 7.2202E-15 1.23112-08 u235
238 1.18032+1S 3.9706E-15 8.07692+02 3.09612-06 5.80212-03 1.5681E-13 2.5560E-07 U238

363.9 (d) 3.2335E-13 1.847787E+04 1.88402-01 1.2239E+01 3.3078E-10 2.0964E-05

AJ.RY Reactor
AJ3RF at the Omaha veterans Affairs Hospital

At Cooling Time 363.93 (d)

Energy distribution of decay gamma-rays

Group 2 range MeV/cm3's Photons/cm3-s
1 ( 10 -a 100 UeV) 1.4348E-02 2.6087E-01
2 C 0.1 -, 0.2 MeV) 3.73972-OS 2.4127E-04
3 C 0.2 -, 0.4 MeV) 3.7000E-06 1.2333E-05
4 ( 0.4 -a 0.6 MeV) 2.7868E-05 5.5737E-05
S C 0.6 -a 0.8 MeV) 3.4103E-09 4.8719E-09
6 C 0.8 -a 1.0 MeV) 1.9953E-09 2.2170E-09
7 C 1.0 -a1.22 MeV) 1.90231-09 1.7138E-09
8 (1.22 -,1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 -a1.66 MeV) 4.25942-01 2.7480E-01

10 (1.66 -a 2.0 MeV) 1.6532E-09 9.0340E-10

11 ( 2.0 -a 2.5 MeV) 1.9975E-09 8.8778E-10
12 ( 2.5 -a 3.0 MeV) 1.5319E-09 5.5704E-10
13 ( 3.0 -, 4.0 MeV) 1.7824E-09 5.09262-10
14 ( 4.0 -a 5.0 MeV) 8.6382E-10 1.9196E-10
15 C 5.0 -> 6.5 MeV) 5.2611E-10 9.1498E-1l

18-Group gamna source distribution (Photons/cm3*s)
SCAL2E-ORNL 18-Group gasma Library from 10 MeV to 10 KeV

0.0000+00 0.O000E+00 9.1498E-11 1.91962-10 5.0926E-10 5.5704E-10

8.87782-10 9.0340E-10 2.74802-01 1.7138E-09 2.2170E-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667E-06 2.41272-04 1.3043E-01 1.3043E-01

AJRF2 Reactor
AJB2RF at the Omaha Veterans Affairs Hospital

At Cooling Time z 363.93 (d)

COMPOSITION

ELEMENT AKTOMES/cm3

E 5.83448E+08

He 2.16870E+10
Na 1.09073E+19
Mg 5.02936E+08

Al 1.10676E+22
Si 1.88515E+ll

P 1.56133E+00
S 9.35628E+20

C1 4.44234E+09
Ax 5.25049E+08

E 1.35727E+21
Ca 2.83107E+22
Sc 1.25906E+216
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.219832+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
ZE 4.54555E+16
Ga 1.01490E+16
Ge 2.52097E+07
AS 1.13335E+16

Se 7.50356E+07
Br 3.54167E+15
Kr 3.39513E+07
Fb 2.98003E+16

Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16

lb 4.56952E+15
Mo 1.50416E+06
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4.1671E+00 2.8401E-01 2.8401E-01 1.1131E-01 4.7590E-01 4.7590E-O1

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 363.93 (d)

Nuclide N/cm3 WAST/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3 Ci/cm3 ALI/cm3

Na 23 1.0907E+19
Al 27 1.1068E+22
Si 28 1.7083E+11

S 32 8.89033+20
S 33 7.01723+18
S 34 3.93903+19
S 36 1.8713E+17
K 39 1.26583+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.82283-01 2.7250E+00 7.3649E-11 1.69263-05 K 40

K 41 9.1347E+19
Ca 40 2.7445E+22
Ca 41 7.40073+11 8.2951E-17 3.88903-04 2.93613-0S 1.5786E-01 4.2664E-12 4.5755E-08 Ca 41

Ca 42 1.83173+20
Ca 43 3.82193+19
Ca 44 5.90963+20
Ca 45 1.6442E+07 1.0029E-14 2.0339E-07 0.0000E+00 8.1078E-01 2.19133-11 6.14223-07 Ca 45

Ca 46 1.13243+18
Ca 48 5.2941E+19
Sc 45 1.2591E+16
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+18
Ti 49 1.67193+17
Ti 50 1.6008E+17
V SO 2.22213+14 5.7258E-24 3.8824E+01 1.5176E-11 3.27713-11 8.8571E-22 1.60643-16 V SO

V 51 8.86613+16
Cr SO 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn SS 3.2198E+17
Fe 54 1.4290E+20
Fe 59 1.06213+09 8.0491E-15 1.0023E-06 6.06173-03 8.5294E+00 2.3052E-10 2.81903-06 Fe SS

Fe 56 2:2412E+21
Fe 57 5.17853+19
Fe 58 6.8395E+18
Co S9 1.4406E+16
Ni 58 2.95373+16
Ni 60 1.1378E+16 -

Ni 61 4.94633+14
Ni 62 1.57673+15
Ni 64 4.0178E+14
Cu 63 2.00273+16
Cu 65 8.9265E+15
Zn 64 2.20913+16
Zn 66 1.2682E+16
Zn 67 1.86373+15
Zn 68 8.5456E+1S
Zn 70 2.7273E+14
Ga 69 6.1006E+15

AJBRF Reactor

Nuclide N/cm3 WAfT/cts3 JOULE/cm3 G(MCeV/gs) Sq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.0485E+15
As 75 1.13343+16
Dr 79 1.79533+15
Br.81 .1.74643+15
Rb 85 2.15073+16
Rb 87 8.29343+15 4.7942E-17 1.0469E+02 0.00003+00 3.7977E-03 1.02643-13 5.69373-09 Rb 87

Sr 84 1.36563+15
Sr 86 2.40443+16
Sr 87 1.70703+16
Sr 88 2.01383+17

Y 89 1.4325E+16
Zr 90 2.9933E+16
Zr 91 6.4405E+15
Zr 92 9.84443+15
Zr 94 9.97643+15
Zr 96 1.60723+15
Ndb 93 4.5695E+15
Sb121 6.64943+14
Sb123 4.97343+14
9a130 2.20603+14
Bal32 2.1020E+14
Ba134 5.0301E+15
Ba135 1.37193+16
Ba136 1.6345E+16
Ba137 2.3375E+16
Ba138 1.4921E+17
Sm144 5.7981E+13
Sml147 2.8219E+14 2.1518E-17 1.03773+02 O.OOOO+00 5.8515E-0o 1.5815E-1S 2.8684E-09 Sm147

Sml48 2.11593+14 2.1213E-22 6.7327E+01 0.0000+00 6.6667E-10 1.8018E-20 2.8011E-14 Sm148
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Smro49 2.6016E.14 8.4219E-22 7.6688E.01 0.0000E.00 2.8571E-09 7.7219E-20 1.1161E-13 Sm149
SmlSO 1.3893E+14
Sm152 5.0338E+14
Se154 4.2827E+14

W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

Pb204 6.6931E+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.86542-07 234

U235 8.5599E+12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 U235
U238 1.1803E+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.55601-07 1238

363.9 (d) 3.2335E-13 1.847787B+04 1.88401-01 1.2239E+01 3.3078E-10 2.0964E-05

AJB2P Reactor
A3BRF at the Omaha Veterans Affairs Hospital

At Cooling Time 363.93 (d)

Energy distribution of decay gamma-rays

Group E range MeV/cm3*s Photons/cm3-s
1 C 10 -. 100 XeV) 1.4348E-02 2.6087E-01
2 C 0.1 -. 0.2 MeV) 3.7397E-05 2.4127E-04

3 C 0.2 -, 0.4 MeV) 3.7000E-06 1.2333E-05
4 C 0.4 -, 0.6 HeV) 2.7868E-05 5.5737E-05
5 C 0.6 -> 0.8 MeV) 3.4103E-09 4.8719E-09
6 C 0.8 -. 1.0 MeV) 1.9953E-09 2.2170E-09
7 C 1.0 -. 1.22 NeV) 1.9023E-09 1.7138E-09
8 (1.22 ->1.44 MeV) 1.6284E-09 1.2243E-09
9 (1.44 -. 1.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -. 2.0 MeV) 1.6532E-09 9.0340E-10
11 C 2.0 -. 2.5 MeV) 1.9975E-09 8.8778E-10
12 C 2.5 -S 3.0 MeV) 1.5319E-09 5.5704E-10
13 C 3.0 -, 4.0 MeV) 1.7824E-09 5.0926E-10
14 C 4.0 -. 5.0 MeV) 8.6382E-10 1.9196E-10

15 C 5.0 -. 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group gamma source distribution (Photona/cm3-s) -
SCALE-ORIIL 18-Group gaima Library from 10 MeV to 10 ReV

0.0000E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10

8.8778E-10 9.03401-10 2.7480E-01 1.7138E-09 2.2170E-09 4.8719E-09
5.5737E-05 6.1667E-06 6.1667E-06 2.4127E-04 1.3043E-01 1.3043E-01

AJERF Reactor

A.ENRF at the Omaha Veterans Affairs Hospital

At Cooling Time 363.93 (d)

COMPOSITION

ELEMENT ATOMES/cm3

H 5.83448E+08

He 2.168702+10
Na 1.09073E+19
Mg 5.02936E+08

Al 1.10676E+22
Si 1.88515E+11
P 1.56133E+00
S 9.35628E+20

Cl 4.44234E109
Ar 5.25049E+08

r 1.35727E121

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Ka 3.21983E+17
Fe 2.442682+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zfi 4.54555E+16

Ga 1.01490E+16
Ge 2.52097E+07
As 1.13335E+16

Se 7.50356E+07
Br 3.54167E115
Kr 3.39513E107
Rb 2.98003E+16

Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16
Nb 4.56952E+15
Mo i.50416E+06
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4.1671E+00 2.8401E-01 2.8401E-01 1.1131E-01 4.7590E-01 4.7590E-01

AJTRF Reactor
AJBRF at the Omaha Veterans Af f airs Hospital

At Cooling Time - 363.93 (d)

Nuclide N/cm3 WArr/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cml ALI/cm3

Na 23
Al 27
Si 28
S 32
S 33
8 34
S 36
K 39
K 40

41
Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr SO
Cr 52
Cr 53
Cr S4
Mn SS
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

1. 0907E+19
1.1068E+22
1.17083E+11
8.8903E+20
7.0172E+18
3.93901+19
1.8713E+17
1.2658E+21
1.588 0E+17
9. 1347E+19
2.7445E+22
7.4007E+11
1.8317E+20
3.8219E+19
5.9056E+20
1. 6442E+07
1. 1324E+18
S.29411+19
1. 2591E+16
2.54951+17
2.2992E+17
2.2782E+18
1. 6719E+17
1. 6008E.17
2.2221E+14
8. B 661E+16
3.19211+15
6.15581+16
6.97931+15
1. 7375E+15
3.2198E+17
1.4290E+20
1.0621E+09
2. 2412E+21
S.1785E+19
6. 8395E+18
1.4406E+16
2.9537E+16
1. 1378E+16
4. 9463E+14
1.5767E+15
4.0178E+14
2.0027E+16
8.92651+15
2. 2091E+16
1.2 682E+16
1. 8637E+1S
8.5456E+15
2. 7273E+14
6.10061+15

2.9639E-13 1.7272E+04 1.822BE-01 2.7250E+00 7.36491-11 1.6926E-05 K 40

8.29512-17 3.8890E-04 2.9361E-05 1.5786E-01 4.2664E-12 4.5755E-08 Ca 41

1.0029E-14 2.0339E-07 O.OOOOE+00 8.1078-01 2.1913E-11 6.1422E-07 Ca 45

5.72581-24 3.88241+01 1.5176E-11 3.2771E-11 8.85711-22 1.6064E-16 V sO

8.0491E-15 1.0023E-06 6.06171-03 8.5294E+oo 2.3052E-10 2.8150E-06 Fe SS

AJBRF Reactor

Nuclide N/cm3 WATT/eM3 JOULE/cm3 GCMeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Br 84
Sr 86
Sr 87
Sr $8

y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sblll
Sbl23
Sa130
Ba132
Ba134
Ba135
Bal36
Bal37
Bal38
Sm144
SBul47
Sm148

4. 0485E+15
1.1334E+16
1.7953E+1S
1.74641+1S
2.1507E+16
8.2934E+15
1.36562+15
2.4044E+16
1.7070E+16
2. 0138E+17
1.43251+16
2. 9533E+16
6.4405E+15
9. 84441+15
9.97641+1S
1.6072B+1S
4.56951+15
6.6494E+14
4.97341+14
2. 2060E+14
2.1020E+14
S.03011+15
1;3719E+16
1.6345E+16
2.3375E+16
1.4921E+17
5.7981E+13
2.8219E+14
2.11593+14

4.7942E-17 1.04691+02 0.0000+00 3.79771-03 1.0264E-13 5.69372-09 Rb 87

2.1518E-17 1.03773+02 0.00002+00 5.8515E-oS 1.5815S-1S 2.8684E-09 Sm147
2.1213E-22 6.73271+01 6.0000+00 6.66673-10 1.80181-20 2.8011E-14 Sti148
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Sml49 2.6016E.14 8.4219E-22 7.6688E.01 0.0000E+00 2.8S71E-09 7.7219Z-20 1.1161E-13 Sml49i

Sml50 1.3893E+14
Sm152 5.0338E+14
5w154 4. 2827E+14
W180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.I883E+14

Pb204 6.69313+13
Pb206 1.1522E+15
Pb207 1.0566E+15
Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 S.8455E-03 1.5799E-13 2.8654E-07 U234

U235 8.5599E+12 2.00223-16 6.41543+00 1.9076E-05 2.6715E-04 7.2202E-1S 1.23113-08 U235

U238 1.1803E+15 3.9706E-15 8.0769E+02 3.09613-06 5.80213-03 1.5681B-13 2.5560E-07 U238

363.9 (d) 3.2335E-13 1.847787E+04 1.8840E-01 1.2239E+01 3.3078E-10 2.0964E-05

AJBRF Reactor
AB3RF at the Omaha Veterans Affairs Hospital

At Cooling Time * 363.93 (d)

Energy distribution of decay gaala-rays

Group Brange NeV/cm3!s Photons/cm3.s
1 C 10 -> 100 XeV) 1.4348E-02 2.60873-01
2 ( 0.1 -> 0.2 MeV) 3.7397E-O5 2.41273-04

3 C 0.2 -> 0.4 HeV) 3.7000E-06 1.2333E-05
4 C 0.4 -> 0.6 MeV) 2.7868E-05 5.5737E-OS

S C 0.6 -> 0.8 MeV) 3.4103E-09 4.8719E-09
6 C 0.8 -. 1.0 MeV) 1.9953E-09 2.2170E-09

7 C 1.0 ->1.22 MeV) 1.90231-09 1.7138E-09
8 (1.22 ->1.44 MeV) 1.6284R-09 1.22432-09
9 (1.44 -al.66 HeV) 4.2594E-01 2.74803-01

10 (1.66 -> 2.0 14eV) 1.6532S-09 9.0340E-10

11 C 2.0 -s 2.5 MeV) 1.9975S-09 8.8778E-10
12 C 2.5 -S 3.0 MeV) 1.5319E-09 5.5704E-10
13 C 3.0 -> 4.0 lleV) 1.7824E-09 5.0926E-10
14 C 4.0 -> 5.0 MeV) 8.6382E-10 1.9196E-10

15 C 5.0 -> 6.5 HeV) 5.26113-10 9.1498E-11

18-Group gamma source distribution (Photons/cm38s)
SCALE-OAHL 18-Group gamma Library from 10 NeV to 10 ReV

0.00003+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10

8.8778S-10 9.0340E-10 2.7480E-01 1.7138E-09 2.2170E-09 4.87193-09

5.5737S-05 6.1667S-06 6.1667E-06 2.4127E-04 1.3043E-01 1.3043E-01

Aa3RF Reactor
AJ3RF at the Omaha Veterans Affairs Hospital

At Cooling Time 363.93 (d)

COMPOSITIONI

ELEMENT ATOMES/cm3

E 5.83448E+08
He 2.168703+10
Na 1.09073E+19
Mg 5.02936E+08
Al 1.10676E+22
Si 1.88515E+11
P 1.56133£+00
S 9.35628Z+20

C1 4.44234E+09
Ar 5.25049E+08
I 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.338B3E+16
Cu 2.89540E+16
Zi 4.54555E+16
Ga 1.01490E+16
Ge 2.52097E+07
As 1.13335E+16
Se 7.50356E+07
Br 3.54167E+15
Kr 3.39513E+07
Rb - 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo 1.50416E+06
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4.1671E+00 2.8401E-01 2.8401E-01 1.1131E-01 4.7590E-01 4.7590E-01

A7BRF Reactor
AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time £ 363.93 (d)

Nuclide N/cm3 WATI/cm3 JOUtLE/cm3 G(MeV/gts) Bq/cm3 Ci/cm3 ALI/cm3

Na 23 1.0907E+19
Al 27 1.106BS+22
Si 28 1.70831+12:
S 32 8.8903E+20
S 33 7.01721E+18
6 34 3.9390E+19
S 36 1.8713E+17
K 39 1.26S8E+21
K 40 1.5880E+17 2.9639E-13 1.7272E+04 1.822BE-01 2.7250E+00 7.3649E-11 1.6926E-OS K 40

K 41 9.1347E+19
Ca 40 2.7445E+22
Ca 41 7.40071+11 8.2951E-17 3.88901-04 2.9361E-OS 1.5786E-01 4.2664E-12 4.57551-08 Ca 41

Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 1.6442S+07 1.0029E-14 2.0339E-07 0.oOOOE+00 8.1078E-01 2.1913E-11 6.14221-07 Ca 45

Ca 46 1.1324E+18
Ca 48 5.2941E+19
Sc 45 1.25911+16
Ti 46 2.5495S+17
Ti 47 2.29922+17
Ti 48 2.27821+18
Ti 49 1.67191+17
Ti S0 1.6008E+17

V 50 2.22211+14 5.72581-24 3.8824E+01 1.5176E-11 3.27711-11 8.8571E-22 1.6064E-16 V S0

V 51 8.86611+16
Cr S0 3.19211+13
Cr 52 6.15581+16
Cr 53 6.97931+15
Cr 54 1.7375E+1S
Nn 55 3.2198E+17
Fe 54 1.42901+20
Fe SS 1.0621E+09 8.04911-15 1.0023E-06 6.0617E-03 8.52941+00 2.3052E-10 2.81501-06 Fe SS

Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.839SE+18
Co S9 1.44061+16
Ni 58 2.9537E+16
Ni 60 1.13781+16
Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.01781+14
Cu 63 2.0027E+16
Cu 65 8.9265E+1S
Zn 64 2.20911+16
Zn 66 1.2682E+16
Zn 67 1.86371+1S
Zn 68 8.5456E+1S
Zn 70 2.7273E+14
GaG69 6.1006E+1S

A3BRF Reactor

Nuclide N/cm3 WAfT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Ga 71 4.0485S+1S
As 75 1.1334S+16
Sr 79 1.79531+15
Br 81 1.7464E+15
Rb 85 2.1507E+16
Rb 87 8.2934E+1S 4.7942E-17 1.0469E+02 0.00001+00 3.7977E-03 1.0264E-13 5.6937Z-09 Rh 87

Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.70701+16
Sr 88 2.01381+17
Y 89 1.43251+16

Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.84441+15
Zr 94 9.97641+15
Zr 96 1.60721+15
Nb 93 4.5695E+1S
Sb121 6.64943+14
Sbl23 4.9734S+14
Ba130 2.2060E+14
Bal32 2.10201+14
Ba134 5.0301E.15
Sal35 1.37193+16
Ba136 1.6345E+16
Ba137 2.3375E+16

al138 1.4921E+17
Sm144 5.7981E+13
Sm147 2.8219E+14 2.1518E-17 1.0377E+02 O.OOOOE+00 5.8515E-OS '1.S81S5-1S 2.8684E-09 Sm147

Sms48 2.1159E+14 2.1213E-22 6.7327E+01 O.OOOOE+00 6.66671-10 1.8018E-20 2.8011E-14 9s148
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s5149 2.6016E,14 8.4219E-22 7.66S8E.O1 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 Sml49

SmlSO 1.3893E+14
SM152 S.0338E+14

SMlS4 4.2827E+14

W180 9.2365E+11

W182 2.0397E+14

W183 1.1014E+14

N184 2.3584E+14

W186 2.1883E+14

Pb204 6.6931E+13

Pb206 1.1522E+1S
Pb2 07 1.0566E+1S

Pb208 2.5051E+15
U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 U234

U235 B.5599E.12 2.0022E-16 6.4154E+00 1.9076E-05 2.6715E-04 7.2202E-15 1.2311E-08 1235

13238 1.1803E+15 3.9706E-1S 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.5560E-07 U238

363.9 (d) 3.2335E-13 1.847787E+04 1.88401-01 1.2239E+01 3.3078E-10 2.09641-05

AJBRF Reactor

AJBRP at the Omaha Veterans Affairs Hospital

At Cooling Time . 363.93 (d)

Energy distribution of decay gaTmma-rays

Group E_range MeV/cm3*5 Photons/cm3-s

1 C 10 -> 100 5eV) 1.4348E-02 2.6087E-01

2 C 0.1 -a 0.2 MeV) 3.7397E-OS 2.4127E-04

3 C 0.2 -a 0.4 MeV) 3.7000Z-06 1.2333E-05

4 C 0.4 -. 0.6 HeV) 2.7868B-05 5.5737E-05

5 C 0.6 -a 0.8 MeV) 3.4103E-09 4.8719E-09

6 C 0.8 -a 1.0 MeV) 1.9953E-09 2.2170E-09

7 C 1.0 -. 1.22 MeV) 1.9023E-09 1.7138E-09

8 (1.22 ->1.44 MeV) 1.62841-09 1.2243E-09

9 (1.44 -. 1.66 MeV) 4.2594E-01 2.7480E-01

10 (1.66 -a 2.0 MeV) 1.6532E-09 9.0340E-10

11 C 2.0 -a 2.5 MeV) 1.9975E-09 8.8778E-10

12 C 2.5 -a 3.0 MeV) 1.5319E-09 5.5704E-10

13 C 3.0 -a 4.0 neV) 1.7824E-09 5.0926E-10

14 C 4.0 -a 5.0 MeV) 8.6382E-10 1.9196E-10

15 C 5.0 -a 6.5 MeV) 5.2611E-10 9.1498E-11

18-Group ganma source distribution CPhotons/cm3.s)

SCALE-ORNIL 18-Group gamma Library from 10 MeV to 10 KeV

0.0000+00 0.00001o+00 9.1498E-11 1.91961-10 5.0926E-10 5.5704Z-10

8.87781-10 9.03401-10 2.74801-01 1.7138E-09 2.2170E-09 4.8719E-09

5.57371-05 6.1667E-06 6.1667E-06 2.4127E-04 1.3043E-01 1.3043E-01

AJ1FF Reactor

AJPRF at the Omaha Veterans Affairs Hospital

At Cooling Time, 363.93 (d)

COMPOSITIOIN

ELEMENS ATOMES/cm3

H 5.83448E+08

Re 2.16870E+10

Xa 1.09073E+19

Mg 5.02936E+08

Al 1.10676E+22
Si 1.885151E+1

P 1.56133E+00
5 9.35628E+20

Cl 4.44234E+09

Ar 5.25049E+08

E 1.35727E+21

Ca 2.83107E+22

Sc 1.25906E+16

Ti 3.09035E+18

V 8.88828E+16

Cr 7.34665E+16
Mn 3.21983E+17

Fe 2.44268E+21

Co 1.44063E+16

Ni 4.33883E+16

Cu 2.89540E+16

Zi 4.54555E+16

Ga 1.01490E+16
Ge 2.52097E+07

As 1.13335E+16

Se 7.50356E+07

Br 3.54167E+15
Kr 3.39513E+07

Rb 2.98003E+16

Sr 2.43858E+17
Y 1.43253E+16

Zr 5.74016E+16

Xb 4.56952E+15

Mo 1.50416E+06
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In 0.00000E+00
Sn 3.34855E+OS
Sb 1.16227E+15
Te 2.03026E+07

I 6.78639E-03
Xe 4.02978E+06
Cs 8.76336E+05
Ba 2.08115E+17
La 3.23621E+06
Ce 1.65678E-01
Pr 5.30316E-02
Nd 6.69524E+04
Pm 6.36938E+04
Sm 1.88252E+15
Eu 1.51730E+08
Gd 1.34487E+06
Lu 0.00000E.00
lf 1.69683E-02
Ta 2.40314E+04
W 7.69706E+14

Re 2.43225E+06
Bg 1.95428E-01
Tl 6.93719E-01
Pb 4.78079E+15
8i 2.05868E+03
Th 2.56113E-02

U 1.18888E+.5
Np 8.81417E-43
Pu 3.32632E+07

Totals. 4.41291E+22

AJBRF Reactor
AaBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g Bq
zero 3.766E-04 9.108E+02 2.:

363.9 (d) 4.710E-08. 5.208E+00 l.:

AJBRHP Reactor
AaBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000E+00(cm3) of NBS Concrete SI 1

Time Becquerel Sv/h ALI
zero 2.140E+03 3.7662-04 1.105E-04

363.9 (d) 1.224E+01 4.710E-08 2.096E-05

AaBRP Reactor
AaBRP at the Omaha Veterans Affairs Hospital

Time Bq/Xg XW/14 Ci/Xg
zero 9.108S+05 4.199E-10 2.462E-05

363.9 (d) 5.208E+03 1.376E-13 1.408E-07

AJBRF Reactor
AaBRP at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g
zero 9.108E+02 3.766E-04 4.199E-10

363.9 (d) 5.208+00 4.710E-08 1.376E-13

AaBRF Soil (Side) Flux

I/cm3 Ci/m3 ALI/cm3 NATT/cm3 JOLME/cm3
L40E+03 5.785E-02 1.105E-04 9.868E-10 1.847787E+04
.24E+01 3.308E-04 2.096E-05 3.233E-13 1.847787E+04

AaBRF Soil (Side) Flux

Watt
9.868E-10
3.2331-13

1AaBRP Soil (Side) Flux

MeV/g's
1.507E+03
1.8841-01

AJBRF Soil (Side) Flux

Cl Index
2.757E+03
4.157E-01

Step 1 * Activation ol
Cold Pause ol

Step 2 , Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 rActivation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 *.Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

2.276823+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92392E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2;,92S92E+07(s), i.e.

2.276821E+06(s), iie.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.3S (d)
338.65 (t)

7 26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 4y)
7.99 (y)

8.07 (y)
8.99 (y)

Intervals a 2

Intervals . 2

Intervals . 2

Intervals o 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2
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Step 10 Activation a
Cold Pause a

Step 11 Activation o
Cold Pause a

Step 12 Activation o
Cold Pause o

Step 13 * Activation o
Cold Pause o

Step 14 * Activation o:
Cold Pause o:

Step 15 * Activation o:
Cold Pause o:

Step 16 Activation o:
Cold Pause o0

Step 17 * Activation 01
Cold Pause o1

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 s Activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

Step 24 * Activation of
Cold Pause of

Step 2S * Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 * Activation of
Cold Pause of

Step 28 Activation of
Cold Pause of

Step 29 Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 * Activation of
Cold Pause of

Step 32 * Activation of
Cold Pause of

Step 33 * Activation of
Cold Pause of

Step 34 Activation of
Cold Pause of

Step 35 * Activation of
Cold Pause of

Step 36 Activation of
Cold Pause of

Step 37 * Activation of
Cold Pause of

Step 38 * Activation of
Cold Pause of

Step 39 Activation of
Cold Pause of

Step 40 * Activation of
Cold Pause of

Step 41 Activation of
Cold Pause of

f 2.27682E+06(s), i.e.
f 2.92592E+07 (s), i.e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.27682E+06(a), i.e.
f 2.92592E.07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

E2.276j2E+06(s), i.e.
f2.925922+07(s), i.e.

f2.27682E+06(s), i.e.
f2.92592E+07(s), i.e.

f2.27682B+06(s), i.e.
f2.925922+07(aC , i.e.

!2.27682E+06(a), i.e.
!2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.822581+07(s), i.e.

2.82600E+06(s), i.e.
2.87100E+07(a), i.e.

2.142005+06(s), i.e.
2.939401+07(s), i.e.

2.124001+06(s), i.e.
2.94120E+07(s), i.e.

1.38060E+06(s), i.e.
3.01554E+07(s), i.e.

6.89330E+05 (s), i.e.
3.084672+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07(s), i.e.

2.45055E+06(s), i.e.
2.90854E+07(s), i.e.

4.183961+06(s), i.e.
2.73520E+07(s), i.e.

3.16070E+06(a), i.e.
2.83753E+07(s), i.e.

4.29096E+06(s), i.e.
2.72450E+07(s), i.e.

2.37474E+06(s), i.e.
2.91613E+07(s), i.e.

1.678272+06(s), i.e.
2.985771+07(s), i.e.

1.587021+06(s), i.e.
2.99490Z+07(s), i.e.

1.458852+06(s), i.e.
3.00772E+07(m), i.e.

2.27682Z+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

1.800031+06(s), i.e.
2.97360Z+07(s), i.e.

2.276821+06(s), i.e.
2.925921+07(s), i.e.

2.27682E106(s), i.e.
2.92592E+07(s), i.e.

7.76520E+04(s), i.e.
3.145832+07(s), i.e.

9.278468+04(s), i.e.
3.144322+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 Cd)
340.21 (d)

24. SC (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338 .65 (d)

20.83 (d)
344.17 (d)

26.35 (d)
338 .65 (d)

26.35 (d)
338.65 (d)

21.57 (h)
364.10 (d)

1.07 (d)
363.93 (d)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 Cy)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 Cy)

.13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 Cy)
15.99 (y)

16.06 (y)
16.99 Cy)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 C)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 Cy)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 Cy)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 Cy)

33.02 (y)
33.97 Cy)

34.05 (y)
34.97 Cy)

35.05 (y)
35.97 Cy)

36.03 (y)
36.97 (y)

37.04 (y)
37.97 (y)

38.04 (y)
38.97 (y)

38.97 Cy)
39.97 Cy)

39.97 (y)
40.97 (y)

Intervals: 2

Intervals: 2

Intervals * 2

Intervals 2

Intervals X 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals a 2

Intervals . 2

Intervals , 2

Intervals X

Intervals .

2

2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals i 2
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In O.00000E+00
Sn 3.34855E+OS
Sb 1.16227E1IS
Te 2.03026E+07

I 6.78639E-03
Xe 4.02978E+06
Cs 8.76336E+05
Ba 2.0811SE+17
La 3.23621E.06
Ce 1.65678E-01
Pr 5.30316E-02
Nd 6.69524E+04
Pm 6.36938E+04
Sm 1.88252E+15
Eu 1.51730E.08
Gd 1.34487E+06
Lu 0.00000E5.0
Hf 1.69683E-02
Ta 2.40314E+04

W 7.69706E514
Re 2.43225E+06
3g 1.9542SE-01
TI 6.93719E-01
Pb 4.78079E+lS
Bi 2.05868E+03
Th 2.56113E-02
U 1.18888E+15

Np 8.81417E-43
Pu 3.32632E+07

Totals, 4.41291E+22

AJBRF Reactor
A3BRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g Bq/cm3 C
zero 3.766E-04 9.108E+02 2.140E+03 S.

363.9 (d) 4.710E-08 5.208E+00 1.224E+01 3.

AJ!ERF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of l.0000E+OOccm3) of NBS Concrete Si

Time Becquerel Sv/h ALI Watt
zero 2.140E+03 3.766E-04 l.lOSE-04 9.868E-10

363.9 (d) 1.224E+01 4.710E-08 2.096E-05 3.233E-13

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg KW/Kg Ci/9g XeV/g*s
zero 9.108E+05 4.199E-10 2.462E-05 1.507E+03

363.9 (d) 5.208E+03 1.376E-13 1.408E-07 1.884E-01

AJSBF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g Cl Index
zero 9.108E+02 3.7662-04 4.199E-10 2.757E+03

363.9 (d) 5.208E+00 4.710E-08 1.376E-13 4.157E-01

AJBRF Soil (Side) Flux

i/m3 ALI/ce3 WATT/cm3 JOULE/cMl3
785E-02 1.105-E04 9.8681-10 1.847787E+04
308E-04 2.096E-05 3.233E-13 1.847787E+04

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 . Activation of
Cold Pause of

Step 2 s Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 s Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

2.27682E+06(6), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.92592S+07(s), i.e.

2.27682E+06(s), i.e.
2.92592B+07(a), i.e.

2.27682E+06(s), i.e.
2.92592E.07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s). i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

26.35 (d)
338.65 (d)

26.3S (d)
338.6S (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 td)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

Intervals * 2

Intervals * 2

Intervals *2'

Intervals . 2

Intervals . 2

Intervals . 2

Intervals , 2

Intervals t 2

Intervals . 2
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Step 10 Activation o
Cold Pause o

Step 11 * Activation o
Cold Pause o

Step 12 Activation o
Cold Pause o

Step 13 t Activation o
Cold Pause o

Step 14 * Activation a
Cold Pause o

Step 15 i Activation oi
Cold Pause 0a

Step 16 . Activation o:
Cold Pause o:

Step 17 . Activation of
Cold Pause o0

Step 18 * Activation of
Cold Pause o0

Step 19 Activation o0
Cold Pause of

Step 20 Activation o0
Cold Pause Of

Step 21 sActivation of
Cold Pause of

Step 22 Activation of
Cold Pause of

step 23 * Activation of
Cold Pause of

Step 24 . Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 . Activation of
Cold Pause of

Step 27 Activation of
Cold Pause of

Step 28 . Activation of
Cold Pause of

Step 29 . Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 . Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 . Activation of
Cold Pause of

Step 35 * Activation of
Cold Pause of

Step 36 Activation of
Cold Pause of

Step 37 Activation of
Cold Pause of

Step 38 * Activation of
Cold Pause of

Step 39 Activation of
Cold Pause of

Step 40 s Activation of
Cold Pause of

Step 41 i Activation of
Cold Pause of

f 2.27682E,06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.92592B+07(s), i.e.

f 2.27682E106(s), i.e.
f 2.92592E+07(s), i.e.

f 2.276822+06(s), i.e.
f 2.92592B+07(a), i.e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.276821+06(s), i.e.
f 2.925922.07(s), i.e.

f2.276821+06(s), i.e.
f2.925921+07(s), i.e.

f2.276823+06(s), i.e.
f2.92592E+07(s), i.e.

I2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a), i.e.

3.31020E+06(s), i.e.
2.82258E+07(s), i.e.

2.82600B+06(s), i.e.
2.87100E+07(s), i.e.

2.14200E+06(a), i.e.
2.93940E+07(s), i.e.

2.124001+06(s), i.e.
2.94120E+07(a), i.e.

1.38060E+06(m), i.e.
3.01554E+07(s), i.e.

6.89330E+05(s), i.e.
3.08467E+07(s), i.e.

2.37945E+06(s), i.e.
2.915652+07(a), i.e.

2.45055E+06(s), i.e.
2.90854E+07(s), i.e.

4.18396E+06(s), i.e.
2.735201+07(s), i.e.

3.16070E+06(s), i.e.
2.837531+07(s), i.e.

4.29096E+06(s), i.e.
2.724509+07(s), i.e.

2.374741+06(s), i.e.
2.91613Z+07Cs), i.e.

1.678275+06(s), i.e.
2.985771+07(a), i.e.

1.587021+06(s), i.e.

2.99490E+07 Cs), i.e.

1.458851+06(s), i.e.
3.007722+07(s), i.e.

2.276S21E+06 (s), i.e.
2.925921+07(a), i.e.

2.276821+06(s), i.e.
2.9

2
5922+07 s), i.e.

1.80003E+06(s), i.e.
2.973601+07(s), i.e.

2.276829+06(s), i.e.
2.92592B+07 (s), i.e.

2.27682R+06(s), i.e.
2.92592E+07(s), i.e.

7.765202+04(s), i.e.
3.145832+07(s), i.e.

9.278463+04(s), i.e.
3.14432E107(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Id)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 Cd)
326.69 (d)

32.71 Cd)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 Cd)

27.54 (d)
337.46 Cd)

28.36 Cd)
336.64 (d)

48.43 Cd)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18 .37 (d)
346.63 Cd)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)
344.17 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

21.57 (h)
364.10 (d)

1.07 (d)
363.93 (d)

9.07 Cy)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 Cy)
22.98 Cy)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33.97 (y)

34.05 (y)
34.97 (y)

35.05 (y)
35.97 (y)

36.03 (y)
36.97 (y)

37.04 (Y)
37.97 (Y)

38.04 (Y)
38.97 (Y)

38.97 (Y)
39.97 (Y)

39.97 (y)
40.97 (y)

Intervals * 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals s 2

Intervals i 2

Intervals * 2

Intervals s 2

Intervals , 2

Intervals ,

Intervals .

2

2

Intervals . 2

Intervals . 2
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in o.o0000OE+00
Sn 3.34855E+05
Sb 1.16227E+1S
Te 2.03026E+07

I 6.78639E-03
Xe 4.02978E+06
Cs 8.76336E+05
Ba 2.08115E+17
La 3.23621E+06
Ce 1.65678E-01
Pr 5.30316E-02
Nd 6.69524E+04
PM 6.36938E+04
Sm 1.88252E+1S
EU 1.51730E+08
Gd 1.34487E+06
Lu 0.00000E+00
Hf 1.69683E-02
Ta 2.40314E+04

W 7.69706E+14
Re 2.43225E+06
Hg 1.95428E-01
Ti 6.93719E-01
Pb 4.78079E+15
Bi 2.05868E+03
Th 2.56113E-02

U 1.18888E+1S
Np 8.81417E-43
Pu 3.32632E+07

Totalst 4.41291E+22

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g
zero, 3.766E-04 9.108E+02

363.9 (d) 4.710E-08 5.208+00

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of l.0000E+00(cm3) of NBS Concrete S1

AJBRF Soil (Side) Flux

Bq/cm3 Ci/m3 ALI/cr3 WATT/cm3 JOULE/cm3
2.140E+03 5.785E-02 1.105E-04 9.868E-10 1.847787E+04
1.224E+01 3.308E-04 2.096E-05 3.233E-13 1.S47787E+04

AJBRF Soil (Side) Flux

Time Becquerel Sv/h
zero 2.140E+03 3.766E-04

363.9 (d) 1.224E+01 4.710E-08

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg ZW/Kg
zero 9.108E+05 4.199E-10

363.9 (d) 5.208E+03 1.376E-13

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

ALI
I 1.105E-04

2.096E-05

Watt
9.868E-10
3.233E-13

AJBRF Soil (Side) Flux

Ci/Kg MeV/g*s
2.462E-05 1.507E+03
1.408Z-07 1.884E-01

AJBRF Soil (Side) Flux

Time Bq/p Sv/h W/g Cl Index
zero 9.108E+02 3.766E-04 4.199E-10 2.757E+03

363.9 (dJ 5.208E+OO 4.710E-08 1.376E-13 4.157E-01

Step 1 . Activation of
Cold Pause of

Step 2 s Activation of
Cold Pause of

.Step 3 * Activation of
Cold Pause of

Step 4 A Activation of
Cold Pause of

Step 5 . Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

2.27682z+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06tm), i.e.
2.925929+07(s), i.e.

2.276823+06(s), i.e.
2.92592Z+07(s); i.e.

2.276822+06(c), i.e.
2.92592E+07(m), i.e.

2.276821+06(s), i.e.
2.92592Z+07(a), i.e.

2.27682E+06(c), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

26.35
338.65

26.35
338.63

26.35
338.63

26.35
338.6S

26.33
338.6S

26.33
338.65

26.3S
338.65

26.3S
338.65

26.35
338.65

(d)

Cd)

Cd)

(d)J

Cd)

(d)

(d)

(d)

(d)

Cd)

(d)

Cd)

(d)

Cd)

(d)

Cd)

(d)

Cd

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 Cy)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals s 2

Intervals . 2

Intervals . 2
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Step 10 Activationc
Cold Pause 4

Step 11 * Activationc
Cold Pause c

Step 12 . Activationc
Cold Pause c

Step 13 * ActivationC
Cold Pause c

Step 14 . Activation e
Cold Pause c

Step 15 s Activation c
Cold Pause c

Step 16 * Activation c
Cold Pause c

Step 17 Activation a
Cold Pause a

Step 18 Activation o
Cold Pause o

Step 19 . Activation a
Cold Pauce o

Step 20 s Activation o
Cold Pause o

Step 21 * Activation 0:
Cold Pause oi

Step 22 * Activation o:
Cold Pause oi

Step 23 . Activation of
Cold Pause of

Step 24 * Activation o1
Cold Pause ol

Step 25 Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27,* Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 * Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 . Activation of
Cold Pause of

Step 35 Activation of
Cold Pause of

Step 36 * Activation of
Cold Pause of

Step 37 . Activation of
Cold Pause of

Step 38 Activation of
Cold Pause of

Step 39 * Activation of
Cold Pause of

Step 40 : Activation of
Cold Pause of

Step 41 Activation of
Cold Pause of

of 2.27682B.06(s). i.e.
Of 2.92592E.7C(s), i.e.

Of 2.216823+06(s), i.e.
Of 2.92592E+07(C), i.e.

Of 2.276821+06(s), i.e.
Of 2.92592B+07(s), i.e.

Of 2.276822+06(s), i.e.
Of 2.925922+07(s), i.e.

Of 2.276823+06(s),.i.e.
Of 2.925923+07(s), i.e.

of 2.27682B.06(C), i.e.
of 2.925921+07(s), i.e.

*f 2.27682E+06(s), i.e.

.f 2.92592E+07(s), i.e.

f 2.276823+06(s), i.e.
f 2.92592E+07(C), i.e.

f 2.276823+06(s), i.e.
f 2.92592Z+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.925922+07(c), i.e.

f 3.310209+06(s), i.e.
f 2.82253+07(s), i.e.

E 2.82
6

001+06(s), i.e.
I2.87100E+07(m), i.e.

E2.14200E+06(s), i.e.
f2.939409+07(s), i.e.

f 2.124001e06(s), i.e.
f2.941203+07(C), i.e.

E1.38060B+06(s), i.e.
3.015541+07(s), i.e.

6.89330E+05(s), i.e.
3.084673+07(s), i.e.

2.379459+06(s), i.e.
2.915651+07(s), i.e.

2.450551+06(s), i.e.
2.908541+07(C), i.e.

4.18396E+06(c), i.e.
2.73520Z+07(a), i.e.

3.16070E+06(s), i.e.
2.837533+07 (s), i.e.

4.290963+06 (a), i.e.
2.72450.+07(s), i.e.

2.37474E+06(s), i.e.
2.916133+07(x), i.e.

1.679273+06(a), i.e.
2.98577Z+07(s), i.e.

1.58702E+06(s), i.e.
2.994901+07(s), i.e.

1.45885E+06(C), i.e.
3.00772E+07(s), i.e.

2.27682E+06(a), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592+07(s), i.e.

1.80003E+06(s), i.e.
2.97360E+07(s), i.e.

2.27682Z+06(),.- i.e.
2.92592Z+07(C), i.e.

2.27682E+06(C), i.e.
2.925929+07(s), i.e.

7.76520E+04(c), i.e.
3.14583E+07(s), i.e.

9.278461+04C(), i.e.
3.14432E+07C(), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
3S7.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)

348.12 (d)

26.35 (d)
338.65 (d)

26.35 id)
338.65 (d)

20.83 (d)
344.17 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

21.57 (h)
364.10 (d)

1.07 (d)
363.93 (d)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (Y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 Cy)
19.99 (y)

16.06 (y)
16.99 Cy)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (Y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33.97 Cy)

34.05 (y)
34.97 Cy)

35.05 (y)
35.97 Cy)

36.03 Cy)
36.97 (y)

37.04 (y)
37.97 Cy)

38.04 Cy)
38.97 (y)

38.97 Cy)
39.97 (y)

39.97 Cy)
40.97 (y)

Intervals: 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals X 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals i 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals X 2

Intervals . 2

Intervals X 2

Intervals e

Intervals a

2

2

Intervals * 2

Intervals s 2

Intervals . 2

Intervals X 2

Intervals a 2

Intervals e 2

Intervals t 2

Intervals . 2



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 375 of 400

In 0.00000E00
Sn 3.34855E+OS
Sb 1.16227E+1S
Te 2.03026E+07

I 6.78639£-03
Xe 4.02978E+06
Cs 8.76336E+05
Ba 2.08115E+17
La 3.23621E+06
Ce 1.65678E-0l
Pr 5.30316E-02
Nd 6.69524E+04
Pm 6.36938E+04
Sm 1.88252E+15
Eu 1.51730E+08
Gd 1.34487E+06
Lu 0.00000E+00
ff 1.69683E-02
Ta 2.40314E+04
W 7.69706E+14

Re 2.43225E+06
Hg 1.95428E-01
T1 6.93719E-0O
Pb 4.78079E+1S
8i 2.05868E+03
Th 2.56113E-02

U 1.188a83.1s
Np 8.81417E-43
Pu 3.32632E+07

Totals. 4.41291E+22

AJBRP Reactor
AJ8RF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Bq/g Bs
zero 3.766E-04 9.108E+02 2.2

363.9 (d) 4.710E-08 5.208E+00 1.

AJBRF Reactor
A.7BRF at the Omaha Veterans Affairs Hospital

For a volume of 1.OOOOE+00OO(cm3) Of N9S Concrete 61

Time Becquerel Sv/h ALI
zero 2.140E+03 3.766E-04 1.10SE-04

363.9 (d) 1.224E+01 4.710E-08 2.0963-05

AJB7RF Reactor
AJ3RF at the Omaha Veterans Affairs Hospital

Time Bq/Kg K3/Kg Ci/Kg
zero 9.108E+05 4.1S9E-20 2.462B-05

363.9 (d) 5.208E+03 1.376E-13 1.408S-07

AJERF Reactor
AJERF at the Omaha Veterans Affairs Hospital

Time Sq/g Sv/h WIg
zero 9.108S+02 3.766E-04 4.199E-10

363.9 (d) 5.208E400 4.7103-08 1.3763-13

AJERF Soil (Side) Flux

I/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
140E+03 5.78SE-02 1.10SE-04 9.868E-10 1.847787E+04
2243+01 3.3083-04 2.0963-05 3.2338-13 1.B47787E+04

AJTBRP Soil (Side) Flux

Watt
9.868E-10
3.2338-13

AJBRF Soil (Side) Flux

MeV/g-s
1.507E+03
1.884E-01

AJBRF Soil (SIde) Flux

Cl Index
2. 757E+03
4.157E-01

Step 1 . Activation of 2.276823+06(3), i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 2 . Activation of 2.27682E+06(5), i.e.
Cold Pause of 2.925923+07(m), i.e.

Step 3 . Activation of 2.276823+06(5), i.e.
Cold Pause of 2.92592S+07(e), i.e.

Step 4 . Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.92592X+07(s), i.e.

Step 5 * Activation of 2.276823+06(s), i.e.
Cold Pause of 2.92592E+07(*), i.e.

Step 6 * Activation of 2.276823+06(5), i.e.
Cold Pause of 2.925929+07(E), i.e.

SLep 7 . Activation Of 2.27682E+06(s), i.e.
Cold Pause of 2.92592E+07fs), i.e.

Step 8 Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 9 Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.92592S+07(s), i.e.

26.35
330.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.-65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

Elapsed Time.

26.35 (d)
365.00 Id)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (Y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

Intervals . 2

Intervals * 2

Intervals * 2

Intervals # 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals t 2

Intervals, 2



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 376 of 400

Step 10 . Activationc
Cold Pause c

Step 11 Activationc
Cold Pause c

Step 12 . Activation o
Cold Pause c

Step 13 X Activation c
Cold Pause 0

Step 14 . Activation o
Cold Pause o

Step 15 Activation o
Cold Pause o

Step 16 . Activation o
Cold Pause o

Step 17 Activation o
Cold Pause o

Step 18 . Activation oa
Cold Pause oa

Step 19 . Activation o:
Cold Pause o:

Step 20 . Activation 01
Cold Pause o1

Step 21 Activation 01
Cold Pause of

Step 22 . Activation 01
Cold Pause of

Step 23 Activation of
Cold Pause of

Step 24 X Activation of
Cold Pause of

Step 25 * Activation of
Cold Pause of

Step 26 aActivation of
Cold Pause of

Step 27 aActivation of
Cold Pause of

Step 28 t Activation of
Cold Pause of

Step 29 * Activation of
Cold Pause of

Step 30 * Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 * Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 aActivation of
Cold Pause of

Step 35 XActivation of
Cold Pause of

Step 36 * Activation of
Cold Pause of

Step 37 Activation of
Cold Pause of

Step 38 Activation of
Cold Pause of

Step 39 Activation of
Cold Pause of

Step 40 Activation of
Cold Pause of

Step 41 Activation of
Cold Pause of

of 2.27682E+06(s), i.e.
of 2.925922+07(s), i.e.

if 2.27682E+06(s), i.e.
,f 2.92592E+07(s), i.e.

&f 2.27682t+06(m), i.e.
'f 2.925922+07(s), i~e.

.f 2.276821+06(a), i.e.
f 2.925922+07(C), i.e.

f 2.276822+06(a), i.e.
f 2.925922.07(s), i.e.

f 2.27682B+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.276821+06(s), i.e.
f 2.925922+07(s), i.e.

f 2.276822+06(s), i.e.
f 2.92592R+07(s), i.e.

f 2.276821+06(s), i.e.
f 2.92592R+07(5), i.e.

E2.276822+06(s), i.e.
I2.92592R+07(5), i.e.

f3.310202+06(s), i.e.
f2.82258.+07(a), i.e.

2.826001+06(s), i.e.
2.871002+07(s), i.e.

2.14200R+06(s), i.e.
2.939401+07(s), i.e

2.12400R+06(s), i.e.
2.941201+07(s), i.e.

1.38060R+06(s), i.e.
3.015541,07(5.), i.e.

6.893301+05(s), i.e.
3.08467R+07(s), i.e.

2.37945E+06(s), i.e.
2.91565R,07(s), i.e.

2.45055,E06(g), i.e.
2.90854X+07(s), i.e.

4.183961+06(5), i.e.
2.735201+07(s), i.e.

3.16070E+06(s), i.e.
2.837532+07(s), i.e.

4.29096E+06(s) , i.e.
2.72450,+07(a), i.e.

2.374741+06(s), i.e.
2.91613E+07(s), i.e.

1.67827E+06(s), i.e.
2.985771+07(5), i.e.

1.587021+06(s), i.e.
2.994901+07(s), i.e.

1.4588SE+06(s), i.e.
3.007721+07 (s), i.e.

2.276821+06(s). i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.925921+07(s), i.e.

1.80003E106(s), i.e.
2.97160E+07(a), i.e.

2.27682E106(s), i.e.
2.925921+07(s), i.e.

2.27682B+06(a), i.e.
2.92592R+07((a), i.e.

7.76520E+04(s), i.e.
3.145831+07(s), i.e.

9.27846E+04(s), i.e.
3.144329+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 id)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)
344.17 (d)

26.35 MdI
338.65 (d)

26.35 (d)
338.65 (d)

21.57 (h)
364.10 (d)

1.07 (d)
363.93 (d)

9.07 (y)
9.99 Cy)

10.06 Cy)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 Cy)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 Cy)
15.99 Cy)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 Cy)
18.99 (y)

19.09 Cy)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 Cy)
21.90 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 Cy)

24.00 (y)
24.98 Cy)

25.06 (y)
25.98 (y)

26.06 Cy)
26.98 (y)

27.11 (y)
27.98 Cy)

28.08 (y)
28.98 Cy)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 Cy)

33.02 (y)
33.97 Cy)

34.OS (y)
34.97 (y)

35.OS (y)
35.97 Cy)

36.03 (y)
36.97 (y)

37.04 (y)
37.97 Cy)

38.04 (y)
38.97 (y)

38.97 (y)
39.97 Cy)

39.97 Cy)
40.97 (y)

Intervals 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals 2

Intervals 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals * 2

Intervals 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2



Attachment GI: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 375 of 400

QO
In 0.00000E.00
Sn 3.3485SE+05
Sb 1.16227E+15
Te 2.03026E+07

I 6.78639E-03
Xe 4.02978E+06
Cs 8.76336E+05
Sa 2.0811SE+17
La 3.23621E+06
Ce 1.65678E-01
Pr 5.30316E-02
Nd 6.695242+04
Pm 6.36938E+04
Sm 1.83252E+15
EU 1.51730E+08
Gd 1.34487E+06
Lu 0.00000E+00
Hf 1.69683E-02
Ta 2.40314E+04

W 7.69706E+14
Re 2.43225E+06
gg 1.95428E-01
T1 6.93719E-01
Pb 4.7B079E+15
Si 2.05868E+03
Tr 2.56113E-02

U 1.18888E+15
Np 8.81417E-43
Pu 3.32632E+07

Totalsf 4.41291E+22

.JRRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time D(Sv/h) Sq/9 BC

zero 3.766E-04 9.108E+02 2.3

363.9 (d) 4.710E-08 5.208E+00 1.2

AJSRF Reactor
Aj.RF at the Omaha Veterans Affairs Hospital

For a volume of 1.0000R+00(ce3) of NBS Concrete Si

Time Aecquerel Sv/h ALI

zero 2.1402+03 3.7663-04 1.105E-04

363.9 (d) 1.224E.01 4.710E-08 2.096R-OS

AJ8PF Reactor
AJRpF at the Omaha Veterans Affairs Hospital

Time Wq/Kg KW/Kg Ci/lug

zero 9.108E+05 4.199E-10 2.462E-05

363.9 (d) 5.208E+03 1.376E-13 1.408E-07

AJSTRF Reactor
AJ.RF at the Omaha Veterans Affairs Hospital

Time Bq/9 Sv/h W/g

zero 9.108E+02 3.766Z-04 4.199E-10

363.9 (d) 5.208E+00 4.710E-08 1.376E-13

AJ8RF Soil (Side) Flux

/dcm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3

.401+03 5.785E-02 1.105E-04 9.868E-10 1.847787E+04

224E+01 3.308E-04 2.096E-05 3.233E-13 1.8477571+04

AJBRF Soil (Side) Flux

Watt
9.B68E-10
3.2331-13

AJERF Soil (Side) Flux

HeV/g s
1.507E+03
1.884E-01

AJBRF Soil (Side) Flux

Cl Index
2.7571+03
4.157E-01

Step 1 * Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 *Activation of
Cold Pause of

Step 5 * Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 i Activation of
Cold Pause of

Step 8 *Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

2.27682Z+06(s). i.e.
2.92592Z+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92$922+07(s), i.e.

2.27682E+06(s), i.e.
2.925925+07(s), i.e.

2.276825+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(s), i.e.

2.276823+06(s). i.e.
2.925923+071s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s). i.e.

26.33 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.63 (d)

26.35 (d)
338.65 (d)

Elapsed 7.ime.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2
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Step 10 Activation o
Cold Pause o

Step 11, Activation o
Cold Pause o

Step 12 Activation a
Cold Pause a

Step 13 Activation o
Cold Pause o0

Step 14 Activation oi
Cold Pause o0

Step 15 Activation o:
Cold Pause o:

Step 16 Activation om
Cold Pause of

Step 17 Activation 0f
Cold Pause o0

Step 18s Activation of
Cold Pause ol

Step 19 Activation ol
Cold Pause ol

Step 20, Activation of
Cold Pause of

Step 21 A activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of

Step 23 Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 * Activation of
Cold Pause of

Step 28 Activation of
Cold Pause of

Step 29 Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 3 Activation of
Cold Pause of

Step 34 Activation of
Cold Pause of

Step 35 S Activation of
Cold Pause of

Step 36 * Activation of
Cold Pause of

Step 37 * Activation of
Cold Pause of

Step 38 * Activation of
Cold Pause of

Step 39 Activation of
Cold Pause of

Step 40 Activation of
Cold Pause of

Step 41 Activation of
Cold Pause of

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.276823+06(s), i.e.
f 2.925923+07(s), i.e.

f 2.276821+06(s), i.e.
f 2.925922+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.925923+07(s), i.e.

E 2.27682E+06(s), i.e.
f 2.925922+07(m), i.e.

f2.276823+06(o), i.e.
f2.925923+07(u), i.e.

,2.276823+06(s), i.e.
E2.925923+07(s), i.e.

f2.276823+06(s), i.e.
f2.92592E+07(s), i.e.

f2.27682E+06(s), i.e.
2.92592B+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

3.310203+06(u), i.e.
2.8225SB+07(s), i.e.

2.826001+06(s), i.e.
2.871001+07(s), i.e.

.2.142003+06 (s), i.e.
2.93940B+07(s), i.e.

2.12400z+06(s), i.e.
2.941203+07(s), i.e.

1.380601+06(s), i.e.
3.015543+07(s), i.e.

6.893303+05(s), i.e.
3.084673+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07(s), i.e.

2.45055,+06(s), i.e.
2.90S542+07(s), i.e.

4.18396E+06 (s), i.e.
2.73520E+07(s), i.e.

3
.160701+06(s), i.e.

2
.837532+07(s), i.e.

4.29096E+06 (a), i.e.
2.72450E+07(s), i.e.

2
.374743+06(s), i.e.

2.91613E+07(s), i.e.

1.678272+06(s), i.e.
2

.985773.07(s), i.e.

l.5S8702Z+06(s), i.e.
2.99490E+07(s), i.e.

1.4588S5+06(s), i.e.
3

.00772E+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

1.80003E+06(a), i.e.
2.97360E+07(a), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2

.92592E+07(s), i.e.

7.76520R+04(s), i.e.
3.145832+07(s), i.e.

9.278462+04(s), i.e.
3.14432E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
33S.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)
344.17 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

21.57 (h)
364.10 (d)

1.07 (d)
363:.93 (d)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 Cy)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98C (Y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98C (y)

24.00 (y)
24.98C (y)

25.06 (y)
25.98C (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (Y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33.97 (y)

34.05 (y)
34.97 (y)

35.05 (y)
35.97 (y)

36.03 (y)
36.97 (y)

37.04 (y)
37.97 (y)

38.04 (y)
38.97 (y)

38.97 (y)
39.97 (y)

39.97 (y)
40.97 (y)

Intervals: 2

Intervals: 2

intervals ,2

Intervals: 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals 2

Intervals 2 2

Intervals 2

intervals 2

Intervals * 2

Intervals * 2

Intervals t 2

Intervals , 2

Intervals * 2

Intervals , 2

Intervals: 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2 2

Intervals t 2

Intervals * 2
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Step 42 Activation Of 3.93660E+04(s), i.e. 10.94 (h) 40.97 (y) Intervals 2

Cooling Times (s)

3.1497E+07

364.5 (d)

A.BRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/em3 WATT/cm3 J0ULE/em3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41229+22 1.0025E-09 1.8477871+04 1.5171E+03 2.2307E+03 6:0290E-08 1.6428E-04
Production of B i 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time a 365.00 td)
N/cm3 WATT/cm3 JOULE/em3 G(MeV/g-s) Bq/em3 Ci/cm3 ALI/em3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01 3.76871-10 2.4601E-05

Step * 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2411E+03 6.0571E-08 1.7080E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 2.00 (y)
N/cm3 WATT/em3 J70ULE/cm3 G(MeV/g-s) Bq/em3 Ci/cm3 ALI/em3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.8127E+01 4.8992E-10 2.6703E-05

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/em3 G(MeV/gs-) Bq/em3 Ci/cm3 ALI/em3

otals, 4.4129E+22 1.00262-09 1.847787E+04 1.5171E+03 2.2451E+03 6.0678E-08 1.7275E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals- 4.4129E+22 4.3648E-13 1.847787E+04 1.8775E-01 2.0433E+01 5.5225E-10 2.7616E-05

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 ;lOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.51711.03 2.2473E+03 6.0738E-08 1.7362E-04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/em3 JOULE/cm3 G (MeV/g*s) 1q/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3884S-13 1.847787E104 1.8882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step . 5

Elapsed Time i 4.07 (y)
N/cm3 WATT/Cm3 JOULE/em3 G(NeV/g*s) Bq/Cem3 Ci/cd3 ALI/em3

otals. 4.4129E+22 1.0026H-09 1.8477871+04 1.5172E+03 2.2489E+03 6.0780E-08 1.7416E-04
Production of H s 0. appm/y.
Production of He * 0. *ppr/y.

Elapsed Time s 5.00 (y)
N/cmI3 KTT/em3 JOULE/em3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/em3

otals. 4.4129E+22 4.40141-13 1.847787E+04 1.8965E-01 2.3204E+01 6.27141-10 2.8569E-OS

Step . 6

Elapsed Time * 5.07 (y)
N/ced WATT/cm3 JOU7LN/cm3 G(NeV/g-s) Bq/em3 Ci/em3 ALI/cm3

otalsa 4.4129E+22 1.00262-09 1.847787E+04 1.5172E+03 2.2500E+03 6.08121-08 1.7455E-04
Production of H . 0. appm/y.
Production of Re a 0. appm/y.

Elapsed Time a 6.00 (y)
0/cm3 WATT/em3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/em3 ALI/cm3

otals, 4.41291+22 4.4104E-13 1.8477871+04 1.9029E-01 2.4118E+01 6.5184E-10 2.8872E-05

Step * 7

Elapsed Time 6.07 (y)
N/cm3 WATT/em3 JOlILE/em3 G(MeV/g~s) Bq/cm3 Ci/em3 ALI/cm3
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otals, 4.4129E.22 1.0026E-09 1.847787E+04 1.5172E+03 2.25093+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 6.99 Cy)
N/cm3 WATIT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals- 4.4129E+22 4.41713-13 1.847787E+04 1.9080E-01 2.4826E+01

Step. 8

Elapsed Time 7.07 Cy)
N/cm3 . WATT/cm3 JOULE/cm3 G(HeV/g s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H , 0. appm/y.
Production of He, 0. appu/y.

Elapsed Time * 7.99 (y)
3/cm3 WATT/cm3 JOUL3/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01

Step . 9

Elapsed Time , 8.07 Cy)
N/cm3 IATT/cm3 JOtLE/cm3 G(MeV/g s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.51723+03 2.2522E+03
Production of H. 0. appm/y.
Production of Hee 0. appm/y.

Elapsed Time , 8.99 (y)
N/cm3 WATT/cm3 JULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4263E-13 1.8477873+04 1.91493-01 2.5805E+01

Step * 10

Elapsed Time , 9.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals, 4.4129E+22 1.00263-09 1.847787E+04 1.51723+03 2.2526E+03
Production of H s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 9.99 Cy)
N/cm3 NATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01 2.6138E+01

Step . 11

Elapsed Time , 10.06 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.51723+03 2.2529E+03
Production of H. 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time s 10.99 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3

otals. 4.4129E+22 4.43193-13 1.847787E+04 1.9190E-01 2.63973+01

Step . 12

Elapsed Time , 11.06 Cy)
N/cm3 WATT/cm3 JOULE/c3 G(MeV/g-s) Bq/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03
Production of E , 0. appm/y.
Production of He v 0. appm/y.

Elapsed Time , 11.99 (y)
N/cm3 ATNT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 4.43383-13 1.847787E+04 1.9204E-01 2.6600E+01

Step , 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03 2.2534E+03
Production of E . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WATT/c03 JOULE/cm3 G(NeV/gls) Bq/cm3

otals. 4.4129E+22 4.4353E-13 1.847787E+04 1.9215E-01 2.67573+01

Step . 14

Elapsed Time , 13.06 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3

otals. 4.4129E+22 1.00263-09 1.8477873+04 1.5172E+03 2.2535E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

6.0836E-08 1.74853-04

Ci/cm3
6.7098E-10

aLI/cm3
2.9106E-05

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

Ci/cn3
6.0869E-08

Ci/cm3
6.9742E-10

Ci/cm3
6.08813-08

Ci/cm3
7.0643E-10

Ci/cm3
6.0889E-08

Ci/cm3
7.1344E-10

* ALI/Cm3
1.7508E-04

ALI/cm3
2.9287E-05

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-05

ALI/cm3
1.7540E-04

ALI/cM3
2.9538E-OS

ALI/cm3
1.7550E-04

ALI/cm3
2.9623E-05

Ci/cm3
6.0896E-08

Ci/cm3
7.1891E-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

ALI/cm3
1.7559E-04

ALI/cm3
2.9690E-OS

ALI/cm3
1.7565E-04

ALI/CM3
2.9742E-OS

Ci/cm3 ALI/cm3
6.0906E-08 1.75703-04
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Step 42 Activation of 3.93660E+04(s), i.e.

Cooling Times (s)

3 .1497E.07

364.5 (d)

AJBRF Reactor

Step . I

Elapsed Time . 26.35 (d)
N/em3 WATT/cm3 JUJLE/cm3 G(MeV/g s)

otals. 4.4129E+22 1.0025E-09 1.B47767E+04 1.5171E+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 365.00 (d)
a/em3 WATT/cm3 JOEtE/cm3 G (eV/g9 a)

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01

Step. 2

Elapsed Time * 1.07 (y)
N/em3 WATT/cm3 JOULE/em3 G(MeV/g s)

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATr/Cm3 JOULE/cm3 G(NeV/g8s)

otals- 4.4129B+22 4.3024E-13 1.847787E+04 1.86373-01

Step e 3

Elapsed Time * 2.07 (y)
N/Cm3 WATT/em3 JOULE/cm3 G(MeV/gs8)

otals. 4.4129E+22 1.0026E-09 1.847787B+04 1.5171E+03
Production of H * 0. appm/y.
Production of He . 0. appmk/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cb3 G(MeV/g5s)

otals. 4.41293+22 4.3648E-13 1.847787E+04 1.8775s-01

Step . 4

Elapsed Time * 3.07 (y)
N/em3 WATT/em3 JOULE/cm3 G(MeV/g18)

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5171E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/95s)

otals. 4.41293+22 4.38843-13 1.847787E+04 1.8882E-01

Step. S

Elapsed Time * 4.07 (y)
N/em3 WATT/em3 JOtLB/em3 G (MeV/g9s)

otals. 4.41293+22 1.00263-09 1.8477873+04 1.5172E+03
Production of E . 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time I 5.00 (y)
N/cm3 WATT/cm3 =OULE/em3 G(MeV/g0s)

otals. 4.41293+22 4.40l43-13 l.S47787E+04 1.8965E-01

Step* 6

Elapsed Time , 5.07 (y)
N/em3 1ATT/em3 JOULE/cm3 G(MeV/g*)

otals. 4.4129E+22 1.00263-09 1.8477873+04 1.51723+03
Production of, H * 0. appm/y.
Production of He i 0. appm/y.

10.94 (h) 40.97 (y) Intervals : 2

Bq/cm3
2.2307E+03

Sq/cm3
1. 3 944B+01

Bq/cm3
2.2411E+03

Bq/cm3
1. 8127E+01

Bq/Cm3
2.2451B+03

Bq/cm3
2.0433B+01

Bq/Cm3
2.2473E+03

Bq/cm3
2.2017E+01

Bq/eM3
2.2489B+03

Bq/em3
2.32043.01

Ci/em3
6.0290E-08

Ci/cm3
3.7687E-10

Ci/cm3
6.0571E-08

Ci/em3

4.8992E-10

Ci/cm3
6.0678E-08

Ci/cm3
5.52253-10

Ci/em3

6.0738E-08

Ci/cm3
5.9504E-10

Ci/em3

6.07803-08

Ci/cm3
6. 27l4E-10

Ci/em3
6.08123-08

Ci/cm3
6.5184E-10

ALI/em3
1.6428E-04

ALI/em3
2.4601E-05

ALI/5m3
1.70803-04

ALI/Cem3
2.6703E-05

ALI/cm3
1.7275E-04

ALI/em3
2.7616E-05

ALI/em3
1.73623E-04

ALI/cm3
2.8170E-Os

ALI/cm3
1.7416E-04

ALl/cm3
2.85693-05

ALI/Cm3
1.74553-04

ALI/cm3
2.8872E-OS

Bq/em3
2.2500+03

Elapsed Time I 6.00 (y)
N/em3 WATT/em3 JOULE/cm3 G(MeV/g3s) q/Cem3

otals. 4.41293+22 4.4104E-13 1.847767E+04 1.90293-01 2.41183+01

Step . 7

Elapsed Time , 6.07 (y)
N/cm3 WATT/cm3 JOULE/em3 G(MeV/g-8) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 WATTr/cm3 JOULE/cm3 G(Mev/g-s) Sq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step . 8

Elapsed Time . 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/gts) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gVs) Bq/cm3

otals. 4.4129E+22 4.42233-13 1.847787E+04 1.91183-02 2.5377E+01

Step, 9

Elapsed Time * 8.07 (y)
N/cm3 NWATX/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2522E+03
Production of B * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 4.4263E:13 1.847787E+04 1.9149E-01 2.5805E+01

6.0836E-08 1.7485E-04

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6. 85863-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

ALI/Cm3
2.9106E-05

ALI/cm3
1.7508E-04

ALI/cm3
2. 92873-OS

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-oS

Step . 10

Elapsed Time , 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/gsa)

otals. 4.412,E+22 1.0026E-09 1.8477873+04 1.51723+03
Production of H * 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time , 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s)

otals. 4.41293+22 4.4295E-13 1.847787E+04 1.9172E-01

Step . 11

Elapsed Time 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gzs)

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.

Production of Be * 0. appm/y.

Elapsed Time . 10.99 (y)
N/cm3 WATT/cm3 JOULE/c3 G(NeV/g-s)

otals. 4.4129E+22 4.43193-13 1.847787E+04 1.91903-01

Step . 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mey/g-s)

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 11.99 (y)

N/cm3 WATT/cm3 JOMEL/cm3 G(NeV/g-s)
otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01

Bq/cm3
2.2526E+03

Bq/cm3

2.6138E+01

Bq/cm3
2.2529E+03

Bq/cm3
2.63973+01

Bq/cm3

2.2532E+03

Bq/cm3
2.6600E+01

Ci/cm3
6. 0813-08

Ci/cm3
7. 0643E-10

Ci/cm3
6. 0889S-08

Ci/cm3
7.1344E-10

Ci/cm3
6.08 96E-08

Ci/cm3
7.1891E-10

ALI[cm3
1.7540E-04

ALI/cm3
2.9538E-OS

ALI/cm3
1. 7550E-04

AEI/cm3
2.9623Z-OS

ALI/cm3
1. 7559E-04

ALI/cm3
2.9690E-OS

Step . 13

Elapsed Time i 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (NeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03 2.25343+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Ci/cm3 ALI/cm3
6.0902E-08 1.7565E-04

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3

otals. 4.4129E+22 4.43533-13 1.8477873+04 1.9215E-01 2.6757E+01 7.2318E-10

Step . 14

Elapsed Time 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/9s) Bq/cn3 Ci/cm3

otals. 4.41293+22 1.00263-09 1.8477873+04 1.51723+03 2.2535E+03 6.09063-08
Production of H * 0. appm/y.
Production of He * 0. appm/y.

ALI/cm3
2.97423-05

ALI/cm3
1.7570E-04
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Step 42 Activation of 3.93660E+04(B), i.e. 10.94 (h) 40.97 Cy) Intervals 2

Cooling Times Cs)

3.1497E+07

364.5 (d)

AJBRF Reactor

Step . 1

Elapsed Time . 26.33 (d)
N/cm3 WATT/cm3 JOULE/cm3 Q(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 4.412j9+22 1.0025E-09 1.8477B7E+04 1.5171E+03 2.2307E+03 6.0290E-08 1.642aE-04
Production of H 0. apptn/y.
Production of He * 0. appn/y.

Elapsed Time v 365.00 (d)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 4.41292+22 4.0702E-13 1.847787E.04 1.8460E-01 1.3944E+01 3.7687E-10 2.4601E-05

Step . 2

Elapsed Time I 1.07 Cy)

N/cm3 WATT/cm3 JOULE/cm3 0(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 4.41292+22 1.0026E-09 1.847787E+04 1.51711+03 2.2411E+03 6.05718-08 1.7080E-04

Production of E, 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time 2.00 Cy)

N/cm3 WATT/cm3 JOLME/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.41292+22 4.3024E-13 1.847787Z+04 1.86372-01 1.8127E+01 4.8992E-10 2.6703E-05

Step * 3

Elapsed Time 2.07 Cy)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cmi3 Ci/cm3 ALI/cm3
otals- 4.4129E+22 1.0026E-09 1.8477S7Z+04 1.5171E+03 2.2451E+03 6.0678-08 1.7275E-04

Production of E * 0. appm/y.
Production of He O. appm/y.

Elapsed Time * 3.00 Cy)

N/cm3 WATT/cm3 JOULE/cm3 G(CeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals, . 4.4129E+22 4.3648S-13 1.8477872+04 1.8775E-01 2.0433E+01 S.5225E-10 2.7616E-05

Step . 4

Elapsed Time * 3.07 Cy)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51711+03 2.2473E+03 6.07382-08 1.7362E-04

Production of E * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 4.00 Cy)

N/cm3 WATT/cm3 JOlEM/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 AI1cm3
otals, 4.4129E+22 4.38641-13 1.B47787B+04 1.S882E-01 2.2017E+01 5.9504E-10 2.8170E-05

Step . 5

Elapsed Time * 4.07 Cy)

N/cm3 WIATT/cm3 JOMZ/cm3 6(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.41291+22 1.00262-09 1.847787E+04 1.5172E+03 2.2489E+03 6.07802-08 1.7416E-04

Production of N 0. appm/y.

Production of ge O 0. appm/y.

Slapsed Time * s.e0(y)
N/cm3 WATT/cm3 JOJEE/cm3 G(HeV/gtr) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.40142-13 1.8477S7E+04 1.8965E-01 2.3204E+01 6.27141-10 2.85692-05

Step . 6

Elapsed Time * 5.07 Cy)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.00261-09 1.8477873+04 1.51721+03 2.25001+03 6.08121-08 1.7455E-04

Production of S * O. appm/y.

Production of He * 0. appm/y.

Elapsed Time . 6.00 Cyj
N/cm3 WATT/cm3 JOULE/cm3 G (NeV/9*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.41291.22 4.41042-13 1.8477S72+04 1.9029Z-01 2.411E8+01 6.5184E-10 2.8872E-05

Step . 7

Elapsed Time , 6.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4B26E+01

Step. 8

Elapsed Time * 7.07 (y)
NI/cm3 ' WATT/cm3 JOLE/cm3 G(NeV/g*s) Bq/cm3

otals- 4.41292+22 1.0026E-09 1.847787E+04 1.51722+03 2.2516E+03
Production of H . 0. appm/y.
Production of He s 0. appm/y.

6.0836E-08 1.748SE-04

Elapsed Time . 7.99 (y)
N/cm3 WATT/cm3 JOULE/c3 G(NeV/g-s)

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.9118E-01

Step . 9

Elapsed Time . 8.07 (y)
Nf/cm3 WATT/cm3 JOULE/c3 G(MeV/gSs)

otals. 4.4129E+22 1.00268-09 1.847787E+04 1.51722+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOUL=/cm3 G(MeV/g-s)

otals, 4.4129E+22 4.4263E-13 1.8477873+04 1.9149E-01

Step * 10

Elapsed Time . 9.07 ty)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time s 9.99 (y)
N/cm3 WATT/cm3 JO0LE/W3 G(MeV/g-s)

otals. 4.4129E+22 4.4295E-13 1.847787E+04 1.9172E-01

Step * 11

Elapsed Time . 10.06 (y)
N/an3 WATT/cm3 JOL/c3 G(MeV/g*6)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4319E-13 1.8477873+04 1.9190E-01

Step . 12

Elapsed Time s 11.06 (y)
N/cd3 WATT/cm3 JOULE/cm3 G((MeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.4338E-13 1.8477873+04 1.9204E-01

Step . 13

Bq/ce3
2.5377E+01

Bq/cm3
2.2522E+03

Bq/cm3
2.5805E+01

Bq/cm3
2.25263.03

Bq/cm3
2.61383+01

Bq/cm3
2.2529E+03

Bq/cm3
2.6397E+01

Bq/cm3
2.2532E+03

Bq/cm3
2.66003+01

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

Ci/cm3
6. 0869E-08

Cijcm3
6.9742E-10

Ci/cm3
6.0881E-08

Ci/ce3
7.0643E-10

Ci/cm3
6.0889E-08

Ci/cm3
7.13443-10

Ci/cm3
6.0896E-08

Ci/cm3
7.1891E-10

AtIjcm3
2.9106E-05

ALI/cm3
1.7508E-04

ALI/cm3
2. 9287E-OS

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-05

ALI/cm3
1.s740E-04

ALI/cm3
2.9S38E-05

ALI/cm3
1.7550E-04

ALI/cm3
2.9623E-05

ALI/cm3
1.7559E-04

ALI/cm3
2.9690E-05

Elapsed Time * 12.06 (y)
N/cm3 IATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.41293+22 1.0026E-09 1.847787E+04 1.51723+03 2.25343+03
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.43533-13 1.847787E+04 1.9215E-01 2.6757E+01

Step * 14

Elapsed Time * 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2535E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Ci/cM3
6.0902E-08

Ci/cm3
7.2318E-10

ALI/cm3
1.756SE-04

ALI/cm3
2.9742E-05

Ci/cm3 ALI/cm3
6.0906E-08 1.7570E-04
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Step 42 Activation of 3.93660F.04(s). i.e.

Cooling Times (s)

3 .1497E.07

364.5 (d)

An3RF Reactor

Step s 1

Elapsed Time 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E
Production of H 0. appm/y.
Production of He 0. appm/y.

10.94 (h) 40.97 (y) Intervals: 2

'g.8) Sq/cm3
.+03 2.2307E+03

Ci/cm3 ALI/cm3
6.02901-08 1.6428E-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Elapsed Time t 365.00 (d)
N/cm3 WAIT/cm3 JOULE/cm

otale, 4.4129E+22 4.0702E-13 1.847787E+04

Step, 2

Elapsed Time , 1.07 (y)
N/cm3 WATT/cm3 JOU&E/cm.

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals: 4.4129E+22 4.30242-13 1.847787E+04

Step, 3

Elapsed Time . 2.07 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H. 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.3648E-13 1.847787E+04

Step . 4

Elapsed Time 3 3.07 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H o 0. appm/y.
Production of Ne * 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 WATT/cm3 JOULZ/Cm3

otals. 4.4129B+22 4.3884E-13 1.847787E+04

Step. 5

Elapsed Time , 4.07 (y)
N/cm3 WA=r/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of N * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 5.00 fy)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.41293+22 4.40141-13 1.847787E+04

Steps 6

Elapsed Time 5 5.07 (y)
N/cm3 11ATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04
Production of H K 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 6.00 (y)
N/cm3 WATT/cm3 JOGLE/cm3

otals, 4.4129E+22 4.41041-13 1.847787E+04

Step. 7

Elapsed Time . 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

(CMeV/gs) Bq/cm3
1.8460E-01 1.3944E+01

3 GC(MeV/g *s
1.5171E+03

3G(NeV/g-sa
1.8637E-01

G(KeV/grs)
1.5171E+03

G (NeV/g a)
1.8775E-01

O (MeV/g*s)
1. 5171E+03

G(NeV/g*s)
1.8882E-01

G(CeV/g s)
1.5172E+03

G (MeV/g*a)
1.8965E-01

G(NeV/g*u)
1.5172E+03

G(NeV/g*s)
1.9029E-01

C Bq/cm3
2.2411E.03

) Bq/cm3
1.8127E+01

qB/cm3
2.2451E+03

.Bq/cm3
2. 0433E+01

Bq/cm3
2.2473E+03

Bq/cm3
2.2017E.01

Bq/cm3
2.2489E+03

Bq/cm3
2.3204E+01

Bq/cm3
2.2500E+03

Bq/cm3
2.4118E+01

Ci/cm3
6.0571E-08

Ci/cm3
4.8992E-10

Ci/cm3
6. 0678E-08

Ci/cm3
5.5225B-10

Ci/cm3
6.0738E-08

Ci/cm3
5.9504E-10

Ci/cm3
6.0780B-08

Ci/cm3
6.27141-10

Ci/cm3
6. 0812E-08

Ci/cm3
6.5184E-10

ALI/cm3
1 .7080E-04

- ALI/cm3
2.6703E-05

ALI/cm3
1.7275E-04

ALI/cm3
2.7616E-05

ALI/cm3
1.7362E-04

ALI/Cm3
2.8170E-05

ALI/cm3
1.7416E-04

ALI/cm3
2.8569E-05

ALI/cm3
1.7455E-04

ALI/Cm3
2.8872E-05

G(MeV/g'.s) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2509E+03
Production of H O 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 6.99 (y)
N/cm3 WATT/cm3 JOULE/co3 G(NeV/g*s) 8q/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04 1.9080E-01 2.4826E+01

Step . 8

Elapsed Time * 7'0 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(14eV/g*s) Eq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04 1.91183E-01 2.5377E+01

Step . 9

Elapsed Time * 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Eq/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04 1.51723+03 2.2522E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Eq/cm3

otals. 4.4129E+22 4.4263E-13 1.847787E+04 1.9149E-01 2.58053+01

Step * 10

Elapsed Time * 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 I.S5723+03 2.25263+03
Production of H * O. appm/y.
Production of He s 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 4.4295E-13 1.847787E+04 1.91723-01 2.61383+01

Step * 11

Elapsed Time * 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Eq/cm3

otals* 4.4129E+22 1.0026E-09 1.8477873+04 1.5172R+03 2.2529E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41293+22 4.4319E-13 1.847787E+04 l.9190E-01 2.63973+01

Step * 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03 2.2532E+03
Production of H * O. appmi/y.
Production of He * 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/c.3

otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.92043-01 2.6600E+01

Step * 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Eq/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04 1.5172E+03 2.2534E+03
Production of E * O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41293+22 4.4353E-13 1.8477873+04 1.9215E-01 2.6757E+01

Step * 14

Elapsed Time * 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gts) Bq/cm3

otalss 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25353+03
Production of E * O. appm/y.
Production of He i 0. appm/y.

6.0636E-08 1.7485E-04

Ci/cm3
6.7098E-10

Ci/cm3
6.0855E-08

Ci/cm3
6.8586E-10

ALI/cm3
2.9106E-05

AELI/cm3
1.7508E-04

ALI/cm3
2. 9287E-05

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

Ci/cm3
6.0882.B-08

Ci/cm3
7.0643E-10

Ci/cm3
6.088 9E-08

Ci/cm3
7.1344E-10

ALI/cm3
1.7526E-04

ALI/cm3
2.9428E-oS

ALI/cm3
1.7S40E-04

AELI/cm3
2.95383-05

ALI/cm3
1.7550E-04

ALI/cm3
2.9623E-OS

Ci/cm3
6. 0896E-08

Ci/cm3
7.1891E-10

Ci/cm3
6.0902E-08

Ci/cm3
7.2318E-10

ALI/cm3
1.7559E-04

ALI/ca3
2.9690E-05

ALI/cm3
1.7565E-04

ALI/cm3
2.9742E-OS

Ci/cm3 ALI/cm3
6.0906E-08 1.7570E-04
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Step 42 * Activation of 3.93660E+04(s), i.e. 10.94 (h)

Cooling Times (s)

3.1497E+07

364.5 (d)

AJBRF Reactor

Step I

Elapsed Time 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04 1.5171E.03 2.2307E+03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Sq/cm3

otals. 4.4129E+22 4.0702E-13 1.847787E+04 1.8460E-01 1.3944E+01

Step . 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.8477873+04 1.51713+03 2.2411E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 2.00 (y)
N/cm3 WATT/cmt3 TOULE/cm3 G(MeV/g s) Sq/cm3

otals. 4.4129E+22 4.3024E-13 1.847787E+04 1.8637E-01 1.81273+01

Step, 3

Elapsed Time , 2.07 (y)
N/cm3 WATi/Cms3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51713+03 2.2451E+03
Production of H * 0. appm/y.
Production of He D 0. appm/y.

Elapsed Time 3.00 (y)
N/cm3 WATT/cm3 JaUL3/cm%3 G (HeV/gas) Bq/cm3

btals, 4.41293+22 4.3648E-13 1.847787S+04 1.877SE-01 2.0433E+01

Step. 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1.51713+03 2.24733+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATr/cm3 TOULE0/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 4.3884E-13 1.847787E+04 1.8882E-01 2.20173+01

Step. 5

Elapsed Time * 4.07 (y)
N/cm3 WAT7/cm3 JOULE/cm3 G(MeV/gas) Bq/cm,3

otals. 4.4129E+22 1.00263-09 1.8477873+04 1.51723+03 2.24893+03
Production of H . 0. appm/y.
Production of Re 0. appm/y.

Elapsed Time i S.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gas) lq/cm3

otals. 4.41293+22 4.40141-13 1.847787E+04 1.8965E-01 2.3204E+01

Step . 6

Elapsed Time . 5.07 (y)
N/cm3 WATT/Cm3 JOULZ/cm3 G(NeV/gas) Sq/cm3

otals. 4.41293+22 1.0026E-09 1.8477873+04 1.51723+03 2.25003+03
Production of H i 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 . ATT/cm3 JOOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 4.4129E+22 4.41043-13 1.847787E+04 1.90293-01 2.4118E+01

Step. 7

Elapsed Time . 6.07 (y)
N/cm3 IOATr/cm3 7OULE/cm3 G(MeV/gas) Bq/cm3

40.97 (y) Intervals * 2

Ci/cm3
6.0290E-08

Ci/ds3
3.7687E-10

Ci/cd3
6.0571E-08

Ci/cm3
4.8992E-10

Ci/de3
6.0678E-08

Ci/cd3
5.5225E-10

Ci/cd3
6.0738E-08

Ci/cm3
5.9504E-10

Ci/cm3
6.0780E-08

Ci/cm3
6.2714E-10

Ci/cm3
6.08123-08

Ci/cd3
6.5184E-10

ALI/cm3
1.6428E-04

ALI/cd3
2.4601E-05

ALI/CM3
1. 70803-04

ALI/Cm3

2.6703E-OS

ALI/cm3
1.7275E-04

ALI/Cd3
2.7616E-05

ALI/cm3
1.7362E-04

ALI/cd3
2.8170E-05

ALXI/cm3
1.7416E-04

ALIfe=3

2.8569E-05

ALI/cm3
1.7455E-04.

ALI/cd3
2.8872E-OS

Ci/cd3 ALI/cm3
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otals. 4.4129E.22 1.0026E-09 1.847787E.04 1.5172E203 2.2509E+03 6.08366-08 1.74858-04

Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 6.99 (y)
N/cm3 WATT/cm3 JOrJE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.41721-13 1.847787E+04 1.9080E-01 2.4826E+01 6.7098E-10 2.9106E-OS

Step, 8

Elapsed Time * 7.07 ty)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/en3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2516E+03 6.0855E-08 1.7508E-04
Production of H a 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41291+22 4.4223E-13 1.847787E+04 1.9118E-01 2.5377E+01 6.8586E-10 2.9287E-05

Step . 9

Elapsed Time , 8.07 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALB/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2522E+03 6.0869E-08 1.7526H-04
Production of h . 0. appm/y.

Production of He s 0. appm/y.

Elapsed Time , 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 GONeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.4263Z-13 1.847787E+04 1.9149E-01 2.5805E+01 6.9742E-10 2.9428E-OS

Step . 10

Elapsed Time * 9.07 (y)
X/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cua

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2526E+03 6.0881E-08 1.7540E-04

Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 9.99 (y)

N/cm3 llATS/cm3 JWLE/cm3 G(MeV/Ig}) 8q/cm3 Ci/cm3 ALI/cm3
otals, 4.4129E+22 4.4295E-13 1.847787E+04 1.91721-01 2.6138Z+01 7.0643E-10 2.9538E-OS

Step , 11

Elapsed Time * 10.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2529E+03 6.0889E-08 1.75501-04

Production of H 0. appm/y.

Production of He , 0. appm/y.

Elapsed Time , 10.99 (y)

I/cm3 WATT/cm3 JOULZfcm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 4.4319E-13 1.847787E+04 1.9190E-01 2.6397E+01 7.13441-10 2.9623E-05

Step , 12

Elapsed Time * 11.06 (y)

N/cm3 ItATS/cm3 JOOLE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2532E+03 6.08961-08 1.75591-04

Production of H , 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time , 11.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 4.4338E-13 1.847787E+04 1.9204E-01 2.6600E+01 7.18911-10 2.9690E-OS

Step , 13

Elapsed Time , 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.2534E+03 6.0902E-08 1.7565E-04
Production of E . 0. appi/y.
Production of He s 0. appm/y.

Elapsed Time , 12.99 (y)

N/cm3 1ATS/cm3 JOtlZE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 4.4129E+22 4.43531-13 1.847787E+04 1.9215E-01 2.6757E+01 7.2318E-10 2.9742E-05

Step . 14

Elapsed Time s 13.06 (y)

N/cm3 WATS/cm3 JOULIE/cm3 (MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otalss 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.25351+03 6.0906E-08 1.7570E-04

Production of E , 0. appm/y.
Production of He 0 0. appm/y.
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Elapsed time : 13.99 (y)
N/Cem3 WATT/cm3 JOULE/cL3 G(MeV/g s) Bg/cm3

otals. 4.4129E+22 4.4364E-13 1.847787E+04 1.9224E-01 2.6881E+01

Step * 1S

Elapsed Time 14.06 (y)
N/cm3 WAT!/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51722+03 2.2536E+03
Production of I 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 14.99 (y)
NICm3 WATT/cm3 JOtLE/cm3 G(NeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4373E-13 1.847787E+04 1.9231E-01 2.69789+01

Ci/em3 ALI/cm3
7.2651E-10 2.9783E-os

Ci/cm3
6.09093-08

Ci/cm3
7.2913E-10

ALI/cm3
1. 7574E-04

ALI/em3
2.9814E-05

Step * 16

Elapsed Time I 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals. 4.41293+22 1.00263-09 1.847787E+04 1.51723+03 2.2537E+03
Production of 3 * 0. appm/y.
Production of He . O. appm/y.

Elapsed Time 15.99 (y)
N/cm3 WATT/cm3 JOLE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04 1.9236E-01 2.7054E+01

Step * 17

Elapsed Time . 16.06 (y)
N/cm3 WATT/cm3 JOULE/Ca3 G(MeV/g-s) Bq/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2538E+03
Production of H , 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time * 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g-s) Bq/cm3

otals. 4.41293+22 4.4386E-13 1.847787E+04 1.92403-01 2.7114E+01

Step * 18

Elapsed Time . 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g~s) Bq/cm3

otals. 4.41293+22 1.00263-09 1.847787E+04 1.51721+03 2.2539E+03
Production of N * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 17.99 (y)
N/cm3 WAST/cm3 JOULE/cM3 G (NeV/g*s) Bq/cm3

otals. 4.4129E+22 4.4390E-13 1.847787E+04 1.9243Z-01 2.7161E+01

Step * 19

Elapsed Time 18.06 (y)
N/CI3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41298+22 1.0026E-09 1.847787E+04 1.51728+03 2.25393+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 18.99 (y)
N/cm3 WATT/Cm3 JOULE/clm3 G(MeV/g*8) Bq/cm3

otals. 4.41292+22 4.43933-13 1.847787E+04 1.9246E-01 2.7199E+01

Step * 20

Elapsed Time v 19.09 (y)
N/cm3 WATT/cm3 JOLE/cam3 0(NeV/g-s) Bq/cm3

otalst 4.4129Z+22 1.0031Z-09 1.8477873+04 1.51793+03 2.27573+03
Production of B 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time a 19.98 (y)
Y/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*8) Sq/cm3

otals. 4.41293+22 4.9399E-13 1.847787E+04 1.9353E-01 3.26423+01

Step s 21

Ci/cm3
6. 0912E-08

Ci/cm3
7.3118E-10

Ci/cm3
6.09143-08

Ci/cm3
7.3280E-10

Ci/cd3
6. 0915E-08

Ci/cm3
7.34083-10

Ci/cm3
6.0917E-08

Ci/cm3
7.3510E-10

Ci/cm3
6. 15063-08

Ci/cm3
8.8220E-10

ALI/cm3
1.7578-04

ALI/Cm3
2.9839E-OS

ALI/cm3
1. 7580-04

ALI/cm3
2.9859E-05

ALI/cm3
1.7582E-04

ALI/cm3
2.9874E-05

ALI/cel3
1.7583E-04

ALI/cm3
2.9887B-OS

ALI/cm3
1.8996E-04

ALI/Cem3
3.3364E-05

Elapsed Time a 20.07 (y)
N/cm3 WATT/cm3 JOULE/cal G(MeV/g*8) Sq/cm3

otals. 4.4129E+22 1.00293-09 1.847787E+04 1.51763+03 2.2707E+03
Production of 3 . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 4.41293+22 4.8162E-13 1.8477873+04 1.9386E-01 3.2083E+01

Ci/cm3 ALI/cm3
6.13713-08 1.8661E-04

Ci/cm3 ALI/cm3
8.6712E-10 3.2736E-OS
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Step * 22

Elapsed Time . 21.05 (y)
N/cm3 WXTT/cm3 JOUtE/cm3 G(MeV/g*S)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time s 21.98 (y)
N/cm3 WATT/cm3 JOUL3/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.46633-13 1.847787E+04 1.9343E-01

Step * 23

Elapsed Time . 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's)

otals. 4.4129E+22 1.0025E-09 1.8477873+04 1.5170E+03
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time a 22.98 (y)
N/cm3 VWATr/cm3 JOULE/cO3 G(MeV/g*s)

otals. 4.4129E+22 4.3808E-13 1.8477873+04 1.9308E-01

Step . 24

Elapsed Time . 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 4.4129E+22 1.0021E-09 1.8477S7S+04 1.5164E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 O(MeV/g*s)

otals. 4.4129E+22 4.0177E-13 1.847787E+04 1.9205E-01

Step . 25

Elapsed Time. 24.00 (y)
N/cm3 IATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0016E-09 1.847787E.04 1.5157E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otalsa 4.4129E+22 3.62593-13 1.847787E+04 1.9057E-01

Step * 26

Elapsed Time . 25.06 (y)
N/cm3 lWATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.41293+22 1.00263-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time * 25.98 (y)
N/cm3 W2ATT/cm3 JOULE/cm3 G(NeV/g s)

otals. 4.41293+22 4.3023E-13 1.8477873+04 1.9111E-01

Step * 27

Elapsed Time * 26.06 (y)
N/cm3 WATT/cm3 JOULE/co3 G(MeV/g-s)

otals. 4.4129E+22 1.0027E-09 1.847787E+04 1.5173E+03
Production of H a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 26.98 (y)
N/cm3 WATT/cm3 JOULE/cod G(NeV/g-s)

otals. 4.4129E+22 4.4830E-13 1.8477872+04 1.9161E-01

Bq/cm3 Ci/cm3 ALI/cm3
2.2555E+03 6.0960E-08 1.7656E-04

Sq/cm3 Ci/cm3
2.8697E+01 7.7558E-10

Bq/cm3
2.2520E+03

Bq/cm3
2.7548E+01

Eq/cm3

2.2335E+03

Bq/cm3
2.3284E+01

Bq/cm3
2.2114E+03

Bq/cm3
1.8182E+01

Bq/cm3
2.2479E+03

Bq/cm3
2.4364E+01

Ci/cm3
6. 0865Z-08

Ci/cm3
7.4455R-10

Ci/cm3
6.0365E-08

Ci/cm3
6 .29303-10

Ci/cm3
5.97683-08

Ci/cm3
4.91413-10

Ci/cm3
6.07543-08

Ci/cm3
6 .5850E-10

ALI/cm3
3.0429E-OS

ALI/cM3
1.741BE-04

ALI/cm3
2.9770E-05

ALI/cm3
1.6247E-04

ALI/cm3
2.7155E-05

ALI/cm3
1.48593-04

ALI/cm3
2.4185E-05

ALI/cm3
1.7210E-04

ALI/cm3
2.8538E-OS

Bq/cm3

2.25513+03

Bq/cm3
2.6475E+01

Ci/cm3
6.0948Z-08

Ci/cm3
7.1553E-10

ALI/cM3
1.7705E-04

ALI/cm3
2.9836E-05

Step a 28

Elapsed Time . 27.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gqs) Bq/cm3

otals. 4.4129E+22 1.00343-09 1.8477873+04 1.5184E+03 2.2921E+03

Production of H s 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 27.98 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(Mev/g*s) Bq/cm3

otalsa 4.4129E+22 5.3858E-13 1.847787E+04 1.9377E-01 3.6582E+01

Step a 29

Elapsed Time t 28.08 (y)

Ci/cm3
6.1949Z-08

Ci/cm3
9.8870E-10

ALI/cm3
2 .0103E-04

ALI/cm3
3.6193E-OS
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Elapsed Time : 13.99 (y)
N/cm3 WATT/cm3 JOUILE/cm3

otals: 4.4129E+22 4.4364E-13 1.847787Et04

Step * 15

Elapsed Time , 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalsa 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WATr/cm3 JOULE/cm3

otalsa 4.4129E+22 4.4373E-13 1.847787E+04

Step . 16

Elapsed Time 1S.06 (y)
N/cm3 WATT/cm3 JOUBE/cm3

otals, 4.41292+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time I 1S.99 (y)
N/cm3 WAT7./cm3 JOULE/cm3

otals, 4.4129E+22 4.4380E-13 1.847787E+04

Step . 17

Elapsed Time 16.06 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals- 4.4129E+22 1.00269-09 1.847787E+04
Production of H 0. *ppm/y.
Production of He * 0. appm/y.

Elapsed Time I 16.99 (y)
N/cm3 NATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4386E-13 1.847787E+04

Step 18

Elapsed Time 17.06 (y)
N/cm3 WATT/cm3 JOMlE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 17.99 (y)
N/cm3 VA1r/cm3 JOULE/cm3

otals- 4.4129E+22 4.43901-13 1.847787Z+04

Step 1 19

Elapsed Time . 18.06 (y)
N/cm3 WA7T/cm3 JOULE/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04 1
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time I 18.99 (y)
N/cm3 WATT/cm3 JOULR/c.3

otals. 4.4129E+22 4.4393E-13 1.847787E+04 1

Step . 20

Elapsed Time . 19.09 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00311-09 1.847787E+04 1
Production of B * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 19.98 (y)
N/cm3 NA7T/cm3 7OULE/cm3 I

otalsa 4.4129E+22 4.93991-13 1.847787Z+04 1

G(MSV/g-s) Bq/cm3 ci/cm3 ALI/cm3
1.9224E-01 2.6881R+01 7.2651E-10 2.9783E-05

G(MeV/g-
1.5172E+0O

(NeV/g- s
1. 92311-01

G (NeV/gs a

1. 5172E+ 03

G(MeV/g-s
1.9236E-01

G(NeV/g*s8
1.5172E+03

G (MeV/g- a)
1.9240E-01

G(MeV/ges)

1.5172E+03

G(MeV/ygs)
1.9243E-01

G (MeV/g* a)

L.5172E+03

G(MeV/g*S)

1.9246E-01

G(NeV/g9s)
.5179E+03

G(MeV/xs )
.9353E-01

s) Bq/cm3
3 2.2536E+03

s) Bq/cm3
I 2.6978E+01

Bq/cm3
2.2537E+03

,) Bq/cm3
2.7054E+01

Bq/cm3
2.2538E+03

Bq/cm3
2.7114E+01

Bq/cm3
2.2539E+03

Bq/cm3
2.7161E+01

Bq/cm3
2.2539E+03

Bq/cm3
2.7199E+01

Bq/cm3
2.2757E+03

Bq/cm3
3.2642E+01

Ci/cm3
6.0909E-08

Ci/CM3
7.2913E-10

Ci/cd3
6. 0912E-08

Ci/cm3
7.3118E-10

Ci/cm3
6.0914E-08

Ci/cm3
7.3280E-10

Ci/cm3
6.0915E-08

Ci/cm3
7.3408E-10

Ci/cm3
6. 0917E-08

Ci/cm3
7.3510E-10

Ci/cm3
6.15061-08

Ci/cd3
8.B220E-10

AL}/cm3
1.7574E-04

ALI/cm3
2.9814E-05

ALI/cm3
1.7578E-04

ALI/cm3
2.9839E-05

ALI/cm3
1.75801-04

ALI/cm3
2.9859E-05

ALI/cm3
1.7582E-04

ALI/cm3
2.9874E-OS

ALI/cm3
1.7583E-04

a.LI/cm3
2.9887E-OS

ALI/cm3
-1.8996E-04

ALI/cm3
3.3364E-OS

Step . 21

Elapsed Time a 20.07 (y)

N/cm3 NA7T/cm3 JOULE/dm3
otalsa 4.4129E+22 1.00293-09 1.8477871+04

Production of H * 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 20.98 (y)
N/cm3 WATT/cm3 JOtLE/cm3

otals. 4.4129E+22 4.8162E-13 1.847787E+04

C(NeV/g*a) Bq/cm3
1.5176E+03 2.2707E+03

Ci/cm3 ALI/cm3
6.1371B-08 1.8661E-04

C(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
1.9386E-01 3.20831+01 8.67121-10 3.2736E-OS
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Step * 22

Elapsed Time . 21.05 (y)
N/cm3 WATT/cm3 JOULIE/a3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.00263-09 1.8477871+04 1.5171E+03 2.25SSE+03
Production of E . 0. appm/y.
Production of He * 0. appa/y.

Ci/cm3 ALI/cm3
6.0960E-08 1.7656E-04

Elapsed Time , 21.98 (y)
N/cm3 MATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4663E-13 1.847787E+04

Step * 23

Elapsed Time * 22.05 (y)
N/cm3 IfATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04
Production of B S 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.3808E-13 1.847787E+04

Step * 24

Elapsed Time 23.03 (y)
N/cm3 I ATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00211-09 1.847787E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 23.98 (y)
N/cm3 WATT/cm3 JOULE/c3

otals. 4.4129E+22 4.01778-13 1.847787E+04

Step . 25

Elapsed Time . 24.00 (y)
N/cm3 VATr/cm3 JOULE/cm3

otals- 4.4129E+22 1.0016E-09 1.8477871+04
Production of I . 0. appm/y.
Production of He * 0. ppm/y.

Elapsed Time * 24.98 (y)
N/cm3 WATS/cm3 JOULE/cm3

otals. 4.4129E+22 3.6259E-13 1.8477873+04

Step . 26

Elapsed Time 25.06 (y)
1/cm3 MATT/cm3 JOULE/co3

otals. 4.4129E+22 1.0026E-09 1.8477871+04
Production of B . 0. appm/y.
Production of Be 0. appm/y.

Elapsed Time * 25.98 (y)
N/cm3 HATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.30231-13 1.847787E+04

Step 27

Elapsed Time * 26.06 (y)
N/cm3 WATZ/cm3 JOULE/cm3

otals. 4.4129E+22 1.00273-09 1.847787E+04
Production of E 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.48303-13 1.8477873+04

G(MeV/gs) Bq/cm3 Ci/cm3
1.9343E-01 2.8697E+01 7.7558E-10

G(MeV/g-*)
1.5170E+03

G(MeV/g*s)
1.9308E-01

G(NeV/g*s)

1.5164E+03

G(MeV/g-s)
1.9205E-01

G(NeV/g-s)
1. 5157E+03

G(MeV/g-s)
1.9057E-01

G (MeV/g- s)
1. 5172E+03

G(MeV/g-s)
1.9111E-01

G(MeV/g*s)

1.5173E+03

G(MeV/g-s)
1.9161E-01

Bq/cm3
2.2520E+03

Bq/cm3
2.7548E+01

Bq/cm3

2.2335E+03

Bq/cm3

2.3284E+01

Bq/cm3
2.2114E+03

Bq/cm3
1.8182E+01

Eq/cm3
2.2479E+03

Bq/cm3
2.4364E+01

Bq/cm3
2.2551E+03

Bq/cm3
2.6475E+01

Ci/cm3
6.08653-08

Ci/cm3
7.4455E-10

Ci/cm3
6.0365E-08

Ci/cm3
6.2930E-10

Ci/cm3
5.9768E-08

Ci/cm3
4.91411-10

Ci/cm3
6.0754E-08

Ci/cm3
6.58501-10

Ci/cm3
6.09483-08

Ci/cm3
7.1553E-10

ALI/cM3
3.0429E-05

ALI/cn3
1.7418E-04

ALI/cM3
2.9770E-05

ALI/cm3
1.6247E-04

ALI/cm3
2.7155E-05

AI./c13
1.4859E-04

ALI/cm3

2.4185Z-05

ALI/cm3
1. 7210E-04

ALI/cm3
2.8538E-05

ALI/cm3
1.7705E-04

ALI/cm3

2.9836E-OS

Step . 28

Elapsed Time . 27.11 (y)
N/cm3 IAlTT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.00343-09 1.8477873+04 1.5184E+03
Production of H. 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 27.98 (y)
N/cm3 NATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 5.3858E-13 1.847787E+04 1.9377E-01

Step . 29

Elapsed Time * 28.08 (y)

Bq/cm3 Ci/cm3 ALI/cm3
2.29211.03 6.19491-08 2.01033-04

Bq/cm3 Ci/cm3 ALI/cm3
3.6582E+01 9.8870Z-10 3.6193E-05
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Elapsed Time 13.99 (y)

N/cm3 WATT/cm3 JOULE/Cm3
otals. 4.4129E.22 4.4364E-13 1.847787E,04

Step 15

Elapsed Time I 14.06 (y)

N/cm3 WATT/cm3 JOULE/cm3
otals, 4.4129E+22 1.0026E-09 1.847787E+04

Production of H . 0. appm/y.

Production of He 0. appm/y.

Elapsed Time 14.99 (y)

N/cm3 1ATT/cm3 JOULE/Cm3
otals. 4.4129E+22 4.43732-13 1.8477871+04

Step , 16

Elapsed Time * 15.06 (y)
N/cm3 WATT/cm3 J.OULE/cm3

otals. 4.41293+22 1.0026E-09 1.847787E+04

Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04

Step * 17

Elapsed Time 16.06 (y)
Njcm3 WATT/cm3 JOULE/cm3

otals- 4.4129E+22 1.00263-09 1.8477871F04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4386E-13 1.8477871+04

Step s 18

Elapsed Time I 17.06 (y)
N/cm3 WATT/cm3 JOUBE/cm3

otals. 4.4129E+22 1.0026S-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 17.99 (y)
N/cm3 WATT/cm3 JOLSa/cm3

otals, 4.4129E+22 4.4390E-13 1.847787E+04

Step . 19

Elapsed Time I 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.8477872+04
Production of B * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 18.99 (y)
X/cm3 WATT/cm3 JOULE/cm3

otalss 4.4129E+22 4.4393E-13 1.847787E+04 3

G(MeV/g9s) Bq/cm3 Ci/cm3
1.9224E-01 2.6881E+01 7.2651E-10

G(MeV/g*s)
1.5172E+03

G (MeV/g-s )
1.9231E-01

G (NeV/g*s)
1.5172E.03

G (NeV/g*s)
1.9236E-01

G(HeV/g*s)
1.5172E+03

G (MeV/g s )
1.9240E-01

G (MeV/g- *)
1.5172E103

G (NeV/gts)
1.9243E-01

G (MeV/g^s )
L.5172E+03

G0(MeV/g-*s)
1.9246E-01

Bg/cm3
2.2536E+03

Bq/cm3
2.6978E+01

Dq/cM3
2.2537E+03

Bq/cm3
2.7054E+01

Bq/cm3
2.2538E+03

Bq/cm3
2.7114E+01

Bq/cm3
2.253 9E+03

Bq/cm3
2.7161E+01

Bq/cm3
2.2539E+03

Bq/cm3
2.7199E+01

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

Ci/cm3
6.0912E-08

Ci/cm3
7 .3118E-10

Ci/cm3
6.0914E-08

Ci/cm3
7.3280E-10

Ci/cm3
6. 0915E-08

Ci/CM3
7. 3408E-10

Ci/cm3
6.0917E-08

Ci/cm3
7.3510S-10

ALI/cm3
2.9783E-OS

ALI/cm3
1.7574E-04

ALI/cm3
2.9814E-05

ALI,/cm3
1.7578E-04

ALl/cm3
2.9839E-05

A'LI/cm3
1. 75801-04

ALI/cn3
2.9859E-OS

ALI/cm3
1.75821-04

ALI/cm3
2.9874E-OS

ALI/cm3
1.7583E-04

ALI/cm3
2. 9887E-05O

Step * 20

Elapsed Time 19.09 (Y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00311-09 1.847787E+04
Production of H i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time I 19.98 (y)
R/cm3 WATT/cm3 JOULE/cm3

*tals, 4.41229+22 4.9399E-13 1.8477873.04

Step , 21

Elapsed Time s 20.07 (y)
N/cm3 VIATT/cm3 JOUL/cm3

otals. 4.4129S+22 1.0029E-09 1.8477872.04
Production of H . 0. appm/y.
Production of Re * 0.. appm/y.

G (MeV/g^a)
1.5179E+03

G(MeV/g s)
1.9353E-01

Bq/cm3
2.2757E+03

Bq/cm3
3.2642E+01

Ci/cm3
6. 15063-08

Ci/cM3
8.8220E-10

ALI/cm3
1. 8996E-04

ALI/cm3

3.3364E-OS

G(NeV/g9s) Bq/cm3
.1.5176E+03 2.2707E+03

Ci/cm3 ALI/cm3
6.13711-08 1.86611-04

Elapsed Time * 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 4.4129E+22 4.8162E-13 1.847787E+04 1.9386E-01 3.2083E+01
Ci/cm3 ALI/cm3

8.6712E-10 3.2736E-OS
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Step . 22

Elapsed Time 21.0S (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03
Production of E O. appm/y.

Production of He O. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 4.41293+22 4.4663E-13 1.847787E+04 1.9343E-01

Step 23

Elapsed Time . 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.41293+22 1.0025E-09 1.847787E+04 1.5170E+03
Production of H . O. appm/y.

Production of He O. appm/y.

Elapsed Time s 22.98 (y)

N/cm3 UATT/cm3 JOULE/c 3 G(MeV/g*s)
otals. 4.4129E+22 4.3808E-13 1.847787E+04 1.9308E-01

Step . 24

Elapsed Time * 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.41293+22 1.0021R-09 1.847787E+04 1.5164E+03

Production of H O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/C13 JOULE/aG G(NeV/g*s)

otals, 4.4129E+22 4.01773-13 1.847787E+04 1.9205E-01

Step . 25

Elapsed Time . 24.00 (y)
N/cm3 WATT/cm3 JOULE/aG G(MeV/g-s)

otals. 4.4129E+22 1.0016E-09 1.847787E+04 1.5157E+03
Production of H * O. appm/y.

Production of He . O. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals, 4.4129E+22 3.62592-13 1.847787E+04 1.9057E-01

Step . 26

Elapsed Time . 25.06 (y)
N/c3 WATl/cm3 JOULE/c3 GCMeV/g-a)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5172E+03
Production of H . O. appm/y.

Production of He s O. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 WATT/cm3 JOULE/c3 G(MeV/g*s)

otals, 4.4129E+22 4.30233-13 1.847787E+04 1.9111E-01

Step . 27

Elapsed Time . 26.06 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g s)

otals. 4.41293+22 1.0027E-09 1.8477873+04 1.5173E+03

Production of E O. apps/y.

Production of He * O. appm/y.

Bq/cm3
2.2555E+03

Bq/cm3
2.8697E+01

Sq/ds3
2.2520E.03

Bq/cM3
2.75483+01

Bq/c3
2.2335E+03

Bq/cm3
2.3284E+01

Bq/cd3
2.21143+03

Sq/cm3
1. 8182E+01

Bq/cm3
2.2479E+03

Bq/cm3
2.4364E+01

Ci/cm3
6.0960E-08

Ci/ds3
7.755BE-10

Ci/cm3
6.0865E-OB

Ci/cm3
7.4455E-10

Ci/cm3
6. 03653-08

Ci/CM3
6.2930E-10

Ci/cm3
5.9768E-08

Ci/ad
4.9141E-10

Ci/cm3
6.07543-08

Ci/cm3
6.5850E-10

ALI/cd3
1.7656E-04

ALI/dG
3.0429E-05

ALI/cd3
1.7418E-04

ALI/cd3
2.97703-OS

ALI/cM3
1.6247E-04

ALI/cd3
2.7155E-OS

ALI/cm3
1.4859E-04

ALI/cd3
2.4185E-OS

ALI/cm3
1.7210E-04

ALI/cM3
2.8538E-OS

ALI/ds3
1.7705E-04

ALI/cmd
2.9836E-OS

Bq/cm3 Ci/cm3
2.25513+03 6.09483-08

Elapsed Time . 26.98 (y)
N/d3 WATT/c3 JOULE/aG G(MeV/gIs) Bq/cm3

otals. 4.41293+22 4.48303-13 1.8477873+04 1.91613-01 2.6475E+01

Step . 28

Elapsed Time . 27.11 (y)
N/cm3 WATT/cd3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.4129E+22 1.0034E-09 1.8477873+04 1.5184E+03 2.2921E+03
Production of H . 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 27.98 (y)
N/cm3 WATT/aG JOULE/cm3 G(NeV/gas) Bq/cm3

otals. 4.4129E+22 5.3858E-13 1.847787E+04 1.9377E-01 3.65823+01

Step . 29

Elapsed Time s 28.08 (y)

Ci/cm3
7.1553E-10

Ci/cm3
6. 1949E-08

Ci/cm3
9. 8870E-10

ALI/cm3
2.0103E-04

ALI/cm3
3.6193E-OS

Q
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Elapsed Time 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.4364E-13 1.847787E+04

Step . 15

Elapsed Time 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026E-09 1.847787E+04
Production of E 0. appm/y.
Production of Ne 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.43733-13 1.847787S+04

Step . 16

Elapsed Time , 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04
Production of E * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4380E-13 1.847787E+04

Step . 17

Elapsed Time 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 1.00262-09 1.8477873+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.43863-13 1.8477873+04

Step , 18

Elapsed Time . 17.06 (y)
N/cm3 WATT/cm3 JO'JLE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H , 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time , 17.99 (y)
N/cm3 WATT/cm3 JOJLE/cm3

otals. 4.4129E+22 4.43903-13 1.847787E+04

Step * 19

Elapsed Time 18.06 ly)
N/cm3 WATT/cm3 JO.'EE/cm3

otals. 4.41293+22 1.0026E-09 1.8477873+04
Production of E * 0. appm/y.
Production of He o. appm/y.

Elapsed Time . x8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4393E-13 1.847787E+04

G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
1.9224E-01 2.688BE+01 7.2651E-10 2.9783E-05

G(MeV/g s)
1. 5172E+03

QG(MeV/g8s)
1.9231E-01

G(MeV/g*s)
1.5172E+03

G(MeV/g-s)
1.92363-01

G (MeV/g * )
1.51723+03

G(MeV/grs)
1. 9240E-01

G(MeV/g*s)
1. 5172E+03

G (MeV/g*s)
1.9243E-01

G(MeV/g*s)
1.5172E+03

G(MeV/gs)
1.9246E-01

Bq/cm3
2.2536E+03

Bq/cm3
2. 6978E+01

Bq/ca3
2.2537E+03

Bq/cm3
2.7054E+01

Bq/cn3
2.2538E+03

Bq/cm3
2.7114E+01

Bq/cm3
2.2539E+03

Bq/cm3
2.7161E+01

Bq/cm3
2.2.539E+03

Sq/cm3
2.7199E+01

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

Ci/cm3
6.09123-08

Ci/cm3
7.3118E-10

Ci/cm3
6.0914E-08

Ci/cm3
7.32803-10

Ci/cm3
6.0915E-08

Ci/cm3
7.3408E-10

Ci/cm3
6.0917E-08

Ci/cm3
7.3510E-10

ALI/cm3
1.7574E-04

ALI/cm3
2. 9814E-05

ALI/cm3
1.7578E-04

ALI/cm3
2.98393-05

ALI/cm3
1.7580E-04

ALI/cm3
2.9859E-05

ALI/cm3
1.7582E-04

ALr/cm3
2.98743-05

ALI/cm3
1.7583E-04

ALI/cm3
2 .9887E-05

Step * 20

Elapsed Time * 19.09 (y)
N/cm3 NATT/cm3 J3011L/cm3

otals. 4.4129E+22 1.0031Z-09 1.8477873+04
Production of N * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time t 19.98 (y)
N/cm3 'XATT/cm3 JOULEE/cm3

otals. 4.41293+22 4.9399E-13 1.8477873+04

Step * 21

Elapsed Time i 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00293-09 1.8477873+04
Production of H * 0. appm/y.
Production of He * 0. appmly.

G(NeV/g*8) Bq/cm3
1.5179E+03 2.27573+03

G(MeV/*us) Dq/cmr3
1.9353E-01 3.26423+01

G(MeV/g*s) Bq/cm3
1.5176E+03 2.2707E+03

Ci/cm3
6.15063-08

Ci/cm3
8.8220E-10

ALI/cm3
1.8996X-04

ALI/cm3
3.3364E-05

Ci/cm3 ALI/cCm3
6.13713-08 1.8661E-04

Elapsed Time . 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3

otals. 4.41293+22 4.8162E-13 1.847787E+04 1.9386E-01 3.2083E+01
Ci/cm3 ALI/cm3

8.6712E-10 3.2736E-05
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Step * 22

Elapsed Time 21.05 (y)
N/cm3 NAATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129Z+22 1.0026E-09 1.S47787E+04 1.S171E+03 2.2555E+03 6.0960E-08 1.7656E-04
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 6aATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cda ALI/cm3

otals. 4.4129E+22 4.4663E-13 1.8477S78+04 1.9343E-01 2.8697E+01 7.755SE-10 3.0429E-OS

Step 23

Elapsed Time . 22.05 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.5170E+03 2.2520E+03 6.0865E-08 1.7418E-04
Production of E * 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 22.98 (y)
NI/cm3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.380SE-13 1.847787E+04 1.930SE-01 2.7548E+01 7.4455Z-10 2.9770E-05

Step . 24

Elapsed Time s 23.03 (y)
N/cm3 WATT/cm3 JO. E/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 aLI/cm3

otals. 4.41292+22 1.0021E-09 1.847787E+04 1.5164E+03 2.23352+03 6.0365E-08 1.6247E-04
Production of E i 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 23.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.0177E-13 1.847787E+04 1.9205E-01 2.3284E+01 6.29301-10 2.7155E-05

Step . 25

Elapsed Time * 24.00 (y)
N/cm3 WATT/cm3 JOlEE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0016E-09 1.847787E+04 1.5157E+03 2.2114E+03 5.9768-08 1.4859E-04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 GQMeV/g9s) Bq/cm3 Ci/cm3 aLI/cm3

otals. 4.4129E+22 3.6259E-13 1.847787E+04 1.9057E-01 1.8182E+01 4.9141E-10 2.418SE-05

Step * 26

Elapsed Time . 25.06 (y)
N/cm3 WATT/cm3 JOULE/CM3 G (NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.00261-09 1.847787E+04 1.5172E+03 2.24791+03 6.0754E-08 1.7210E-04
Production of E 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 25.98 (y)
N/cm3 NATT/cm3 JOVLTE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.3023E-13 1.8477971+04 1.9111E-01 2.4364E+01 6.58501-10 2.8S38E-05

Step . 27

Elapsed Time * 26.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0027E-09 1.947787E+04 1.51738+03 2.2551E+03 6.094SE-08 1.77058-04
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 26.98 (y)
N/cm3 WATT/cm3 JOULE/c63 G(MeV/q5s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4830E-13 1.847787E+04 1.9161E-01 2.6475E+01 7.1553E-10 2.9836E-05

Step * 28

Elapsed Time . 27.11 (y)
N/cm3 WlATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0034E-09 1.847787E+04 1.5184E+03 2.2921E+03 6.1949E-08 2.0103E-04
Production of E 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 27.98 (y)
N/Ccm3 WATT/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 5.385SE-13 1.847787E+04 1.9377E-01 3.65S82E+01 9.8870E-10 3.6193E-05

Step * 29

Elapsed Time t 28.08 (y)
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Elapsed Time : 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E.22 4.4364E-13 1.847787E,04

Step . 15

Elapsed Time * 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04
Production of E O. appmfy.
Production of He O. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WAT7/cm3 JOUL3/cm3

otals. 4.4129E+22 4.4373E-13 1.847787S+04

Step . 16

Elapsed Time . 15.06 (y)
N/cm3 WATT/cm3 JOUBE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H s 0. appm/y.
Production of He . O. appm/y.

Elapsed Time . 1S.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4380S-13 1.847787E+04

Step . 17

Elapsed Time 16.06 (y)
N/Cm3 WAT7/cm3 JOULE/cm3

otals, 4.4129E+22 1.0026S-09 1.8477873+04
Production of E O. appm/y.
Production of He . O. appm/y.

Elapsed Time * 16.99 (y)
NJ/cm3 WATT/cm3 JOULE/cm3

otals- 4.4129E+22 4.43863-13 1.8477873+04

Step 18a

Elapsed Time * 17.06 (y)
N/cm3 WATr/cm3 JOVLE/ce3

otals. 4.4129E+22 1.0026E-09 1.8477873+04
Production of H O. appm/y.
Production of He O. appm/y.

Elapsed Time , 17.99 (y)
K/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.43903-13 1.8477873+04

Step, 19

Elapsed Time , 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00263-09 1.847787E+04
Production of B O. appm/y.
Production of He O 0. app./y.

Elapsed Time * 18.99 (y)
N/cm3 WATT/cm3 JOtE/cm3

otals. 4.41293+22 4.4393E-13 1.8477873+04 1

G(MeV/g*s) Bq/cm3
1.9224E-01 2.6881E+01

Ci/cm3 ALI/cm3
7.26512-10 2.9783E-05

G(MeV/g*s)
1.5172E+03

G (MeV/g-s )
1.92313-01

G(MeV/g s)
1.5172E+03

G(MeV/g s)
1.9236E-01

G(MeV/grs)
1.5172E+03

G(Mev/g8s)
1.92403-01

G (MeV/g s)
1.5172E+03

G (MeV/g * )
1.92433-01

G (Mev/g- s)

L.5172E+03

G(NeV/g s)-
.9246E-01

Bq/cm3
2.2536E+03

Bq/cm3
2.6978E+0O

Bq/cm3
2.25373+03

Bq/cm3
2.7054E+01

Bq/cm3
2.2538E+03

Bq/cm3
2.7114E+30

Bq/cm3
2.2539E+03

Bq/cm3
2.7161E+0l

Bq/cm3
2.25393+03

Bg/cm3
2.7199E+01

Ci/cm3
6.0909E-08

Ci/cm3
7.2913E-10

Ci/cmn3
6.0912E-08

Ci/cm3
7.31186-10

Ci/cm3
6.09143-08

Ci/cm3
7.3280E-10

Ci/cM3
6.0 915E-08

Ci/cm3
7.34083-10

Ci/crs3
6. 0917E-08

Ci/cm3
7 .3510E-10

ALI/cm3
1.7574E-04

AI1/cm3
2.9814E-05

ALI/cm3
1. 7578E-04

ALI/ cm3
2.9839E-OS

ALI/cm3
1.7580O-04

ALI /cm3
2.9859E-05

ALI/ceC3
1.7582E-04

ALI/cm3
2.9874E-05

ALI/cm3
1.7583E-04

APLI/cm3
2 .9887E-OS

Step , 20

Elapsed Time , 19.09 (y)
N/Ca3 WATr/cm3 JOtLE/cm3

otalas 4.41293+22 1.0031E-09 1.8477673+04
Production of E, O. appm/y.
Production of He ' a. appm/y.

Elapsed Time * 19.98 (y)
H/cm3 NATT/cm3 JOULE/cm3

otals, 4.4129E+22 4.93993-13 1.8477873+04

Step . 21

Elapsed Time * 20.07 (y)
N/cm3 WATT/cm3 =/ULEcrm3

otals. 4.4129E+22 1.00293-09 1.847787E+04
Production of E 3 0. appm/y.
Production of He A . appm/y.

Elapsed Time , 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

oealss 4.4129E+22 4.8162E-13 1.8477873+04

G(MeV/gss)
1.51793+03

a (MeV/g' 5)
1.9353S-01

Bq/cm3
2.27573+03

Bq/cm3
3.26423+01

Ci/cm3
6.1506E-08

Ci/cm3
8.8220E-10

ALI/cm3
1.89963-04

ALX/Cm3
3.3364E-oS

G(MeV/g s) Bq/cm3
1.S176B+03 2.2707E+03

Ci/cm3 ALr/cm3
6.1371E-08 1.8661E-04

G(MeV/g s) Bq/cm3 Ci/cm3 AUT/cr3
1.9386S-01 3.2083E+01 8.6712E-10 3.2736E-05
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Step * 22

Elapsed Time . 21.05 (y)
N/Cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/e3

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2555E+03
Production of 1 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 21.98 (y)
N/cm3 WATT/cm3 JOLE/ce3 G(MeV/g s) Bq/cm3

otals. 4.4129E+22 4.46632-13 1.847787E+04 1.9343E-01 2.8697E+01

Step * 23

Ci/Cem3
6.0960E-08

Ci/Cem3
7.7558E-10

Elapsed Time . 22.05 (y)
N/em3 WATT/cm3 JOULE/cd3 G(MeV/g-s)

otals. 4.4129E+22 1.0025E-09 1.847787E+04 1.51703+03
Production of B . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 22.98 (y)
N/cm3 NATT/cm3 JOULBID3 G oseV/g s)

otalst 4.4129E+22 4.3808E-13 1.847787E+04 1.9308E-01

Step . 24

Elapsed Time * 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g*a)

otals. 4.4129E+22 1.00213-09 1.847787E+04 1.5164E+03
Production of H . 0. appm/y.
Production of He s O. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATS/cm3 JOLE/cm3 G(NeV/g s)

otals. 4.4129E+22 4.01773-13 1.847787E+04 1.920SE-01

Step * 25

Elapsed Time . 24.00 (y)
N/cm3 WATT/cm3 JOME/c3 G(MeV/g*s)

otals. 4.41293+22 1.0016E-09 1.847787E+04 -1.5157E+03
Production of H . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATS/cm3 JOULE/cm3 G (MeV/g*s)

otals. 4.4129E+22 3.6259E-13 1.847787E+04 1.9057E-01

Step . 26

Elapsed Time 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 25.98 (y)
N/ea3 WATT/cm JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 4.3023E-13 1.847787E+04 1.91113-01

8q/em3
2.25203+03

Bq/cm3
2.7548E+01

Bq/em3
2.2335E+03

Bq/em3
2.3284E+01

Bq/cm3
2.2114E+03

Bq/Cm3
1. 8182E+01

Bq/cm3
2.2479E+03

Bq/em3
2.4364E.01

Ci/cm3
6. 0865E-08

Ci/cM3
7.4455E-10

Ci/CM3

6. 03653-08

Ci/cm3
6.29303-10

Ci/em3
5.9768E-08

Ci/ce3

4.9141E-10

Ci/cm3
6. 0754E-08

Ci/cm3
6.5850E-10

ALI/cd3
1.7656E-04

ALI/cm3
3.0429E-05

ALI/ca3
1. 74183-04

ALI/cm3
2.9770E-05,

ALI/cd3
1. 62473-04

ALI/cm3
2.7155E-05

ALI/Cm3
1.4859Z-04

ALI/cm3
2.4185E-05

ALI/cm3
1.7210E-04

ALI/cM3
2.8538E-05

Step s 27

Elapsed Time . 26.06 (y)
N/em3 WATT/cm3 JOUE/cm3 G(MeV/g9s) Bq/cm3

otalss 4.4129E+22 1.00273-09 1.8477873+04 1.5173E+03 2.2551E+03
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 26.98 (y)
N/cm3 NATS/em3 JOULE/cm3 G(MeV/gs ) SB/cm3

otalst 4.4129E+22 4.4830E-13 1.8477873+04 1.91613-01 2.6475E+01

Step . 28

Elapsed Time . 27.11 (y)
N/cm3 NA7T/cd3 JOULE/em3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 1.0034E-09 1.847787E+04 1.5184E+03 2.2921E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 27.98 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(NeV/gIs) Bq/Cm3

otals. 4.4129E+22 5.3858E-13 1.847787E+04 1.9377E-01 3.65823+01

Step . 29

Elapsed Time 28.08 (y)

Ci/Cm3
6.0948E-08

Ci/CM3

7.1553E-10

ALI/cm3
1.7705E-04

ALI/Cm3
2.9836E-05

Ci/Cm3 ALI/cm3
6.1949Z-08 2.01033-04

Ci/Cm3 ALI/CM3
9.8870E-10 3.6193E-05
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s)
otals, 4.4129E+22 1.0031E-09 1.847787E304 1.5178E+03

Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 28.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 5.0758E-13 1.847787E+04 1.9439E-01

Step .. 30

Elapsed Time I 29.11 (y)
N/cm3 WATT/cm3 JOEL1/cm3 G(MeV/g s)

otals. 4.4129E+22 1.0035E-09 1.847787E+04 1.5184E+03
Production of H. 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 29.98 (y)
N/cm3 WATT/cm3 JOULW/cm3 G(NeV/g-s)

otals. 4.4129E+22 5.5B75E-13 1.847787E.04 1.9604E-01

Step i 31

Elapsed Time 30.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 4.4129E+22 1.0027B-09 1.8477871+04 1.5172E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time I '30.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.75541-13 1.847787E+04 1.9536E-01

Step * 32

Elapsed Time I 31.03 (y)
N/cm3 1IATr/cm3 JOULE/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0023E-09 1.847787E+04 1.5167E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 31.98 (y)
N/cm3 WAIT/cm3 JOUL3/cm3 G(MeV/g*s)

otals. 4.4129E+22 4.2497E-13 1.8477871+04 1.9413E-01

Step * 33

Elapsed Time 32.03 (y)
N/cm3 WATT/cm3 JOUL1/cm3 G(MeV/g*s)

otals. 4.4129E+22 1.0022E-09 1.847787E+04 1.5166E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 32.97 (y)
N/cm3 WATT/cm3 JOWU1/cm3 G(NeV/g*s)

otals. 4.4129E+22 4.0918E-13 1.847787E+04 1.9308E-01.

Step * 34

Elapsed Time 33.02 (y)
N/cm3 WATr/cm3 JOULW/cm3 G(NeV/ges)

otals, 4.4129B+22 1.0021S-09 1.847787E+04 1.51651+03
Production of H * 0. appm/y.
Production of He D 0. appm/y.

Elapsed Time 33.97 (y)
N/cm3 WATl/cm3 JOULW/cm3 G(NeV/g*s)

otals. 4.4129E+22 3.9923E-13 1.847787E+04 1.9213E-01

Step,. 35

Elapsed Time a 34.05 (y)
N/cm3 WATT/c63 JOULW/cm3 G(NeV/g*s)

otals. 4.4129E+22 1.00251-09 1.847787E+04 1.5172E+03
Production of H . 0. appm/y.
Production of He a 0. appm/y.

Bq/cm3
2 .2810E+03

Bq/cm3
3.48941+01

Bq/cm3
2.3015E+03

Bq/cm3
4.1174E+01

Bq/cm3
2.2691E+03

Bq/cm3
3 .3565E+01

Bq/cm3
2.2464E+03

Bq/cm3
2.7876E+01

Bq/cm3
2.2389E+03

Bq/cm3
2.5239E+01

Bq/cm3
2.2332E.03

Bq/cm3
2.3210E+01

Ci/cm3
6.1650E-08

Ci/cm3
9.4308E-10

Ci/cm3

6.2204E-08

Ci/cm3
1.1128E-09

Ci/cm3
6.1327E-08

Ci/cm3
9.0717E-10

Ci/cm3
6.0714E-08

Ci/cm3
7.5341E-10

Ci/cm3

6. 0510E-08

Ci/cm3
6.8214E-10

Ci/cm3
6.0358E-08

Ci/cm3
6.27308-10

ALI/Cm3

1.9353E-04

ALI/me3
3.4535E-05

ALI/cm3
2.0636E-04

ALI/cm3
3.8300E-OS

ALI/I cm3
1.8495E-04

ALI/cm3
3.2944E-05

ALI/cm3
1.7001E-04

ALI/cm3
2.9375E-05

ALI/cm3

1.6528E-04

ALI/cm3
2.8007E-05

ALI/cm3
1.620.1E-04

ALI/cm3

2.7037E-05

ALI/cm3

1.7326E-04

ALI/cm3
2.9221Z-05

Bq/cm3 Ci/cm3
2.2503E+03 6.0819E-08

Elapsed Time * 34.97 (y)
N/cm3 1ATT/cm3 JOUIZ/cm3 G(MeV/g*s) Bq/cm3

otalst 4.41291+22 4.3429E-13 1.8477B7E+04 1.9223E-01 2.6170E+01

Step * 36

Elapsed Time . 35.05 (y)
N/cm3 WATT/cm3 JOUIE/cm3 G(MeV/g*s) Bq/cm3

otals. 4.41292+22 1.0026E-09 1.8477873+04 1.5172E+03 2.25301+03
Production of E * o. appm/y.
Production of He . 0. appm/y.

Ci/cm3
7. 0730E-I0

Ci/cm3 ALI/cm3
6.0892E-08 1.7524E-04
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Elapsed Time . 35.97 (y)
N/CM3 WATT/cm3 JOULE/Csi3

otals. 4.4129E+22 4.4177E-13 1.847787E+04
G(MeV/grs) BEq/c3 Ci/cm3 A1I/cm3

1.9230E-01 2.6873E+01 7.2629E-10 2.9708E-OS

Step 37

Elapsed Tine * 36.03 .(y)
N/cm3 WATT/cm3 JOULE/cm3

otals 4.4129E+22 1.0023E-09 1.847787E+04
Production of H O. appm/y.
Production of He 0 0. appm/y.

Elapsed Time * 36.97 (y)
N/em3 WATT/em3 JOULE/ee3

otals, 4.4129E+22 4.2115E-13 1.8477871+04

G(IeV/g9s) Bq/cm3
1.5168E+03 2.2428E+03

Ci/cm3 A1I/cm3
6.0617E-08 1.6875E-04

G(MeV/g*s) Bq/cm3 . Ci/em3 ALI/cm3
1.9188E-01 2.4655E+01 6.6635E-10 2.8283E-05

Step, 38

Elapsed Time , 37.04 ty)
N/eM3 jqATT/cm3

otals. 4. 41293+22 1.0026E-09
Production of H
Production of He

Elapsed Time . 37.97 (y)
N/Cm3 WATT/cm3

otals. 4.4129E+22 4.3873E-13

Step . 39

Elapsed Time s 38.04 ty)
N/cm3 WATT/CIQ3

otals. 4.41293+22 1.0026S-09
Production of H
Production of He

Elapsed Time 38.97 (y)
N/cm3 WATT/cm3

otals, 4.4129E+22 4.4256E-13

Step * 40

Elapsed Time , 38.97 ty)
N/cm3 WATT/cm3

otals. 4.41291+22 9.82811-10
Production of H
Production of He

Elapsed Time * 39.97 ty)
N/cM3 WATT/cm3

otals, 4.4129B+22 3.4491E-13

JOULE/cm3
1. 847787E+04
0. appm/y.
0. appm/y.

G(MeV/g*s) Bq/CM3
1.5172E+03 2.2516E+03

JOULI/Cm3 GCMeV/9gs) Bq/cem3
1.8477871+04 1.9203E-01 2.6277E+01

JOULE/cr3
1.847787E+04
O. appm/y.
O. appm/y.

G(MeV/g-8) Bq/em3
1.5172E+03 2.2532l+03

JOULE/cm3 G(MeV/g*s) Bq/cm3
1.8477873+04 1.9215E-01 2.6744E+01

Ci/ca3 ALI/cm3
6.0854E-08 1.743SE-04

Ci/em3 ALI/mte3
7.1020E-10 2.9419E-OS

Ci/cO3 ABI/cm3
6.08941-08 1.7541E-04

Ci/em3 ALI/cm3
7.2280E-10 2.96991-05

Ci/cm3 ABI/Cm3
5.76541-08 1.11301-04

Ci/cm3 ALI/cm3
4.3509E-10 2.2908E-OS

Ci/ca3 AL11Ca3
5.7734E-08 1.10478-04

Ci/cm3 ALI/cm3
3.3078E-10 2.0964E-0S

JOULL/ca3
1. 847787E+04
0. appy/y.
0. appm/y.

GtNeV/g*s) Eq/cm3
1.5034E+03 2.13322+03

JOUL3/e/s3 G(KeV/g-s) Bq/cm3
1.847787E+04 1.9003E-01 1.60981+01

Step . 41

Elapsed Time . 39.97 ty)
I N1/o3 WATT/cm3 JOULE/ca3

otalss 4.41292+22 9.86501-10 1.8477871+04
Production of H . 0. appm/y.
Production of He s O. appm/y.

Elapsed Time . 40.97 ty)
N/CI3 ATf/ca3 JOULE/cI3

otals. 4.41291+22 3.2335E-13 1.847787E+04

G (MeV/g s ) Bq/cm3
1.5057E+03 2.1362E+03

GtMeV/g s) Dq/ca3
1.8840E-01 1.2239E+01

Step , 42
AJBRF Reactor

AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time , 40.97 (y) Cooling Time 0.

Nuclide N/cm3 WATI/cm3 JOULE/co3 GO(NV/g*s)

Na 23 1.09071+19
Na 24 1.7192B+05 1.6552B-12 1.28821-07 3.87723+00
Na 24ml 1.2240E-01 3.2548E-13 9.4863E-15 8.39948-01
Al 27 1.1068E+22
Al 28 3.66601+05 9.1443E-10 1.7739E-07 1.4337E+03
Si 28 1.7091E+11
S 32 8.8903E+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17

Ar 37 1.4486E+06 1.4237E-16 6.2169E-10 4.5666E-05
X 39 1.2658E+21
X 40 1.58808+17 2.9639Z-13 1.72728+04 1.82283-01
1 41 9.1347E+19
X 42 5.96933+06 2.5496E-11 1.6386E-06 1.17141.01

Ca 40 2.7445E+22

Bq/cm3

2.2092E+00
4.1997E+00

1.8898E+03

3.3173E-01

2.7250E+00

9.2882E+01

Ci/ca3 ALI/ca3

5.97083-ll
1.1351E-10

5.1076E-08

8.965SB-12

7.3649B-11

2.5103E-09

T/2

9.4816E-07
7.SS34E-13

9.2638E-06

2. 7877E-OS

1.6926E-05

3.9863E-05

1.498E3.l
2.020E-02

2.241E+00

(h)
(8)

(a)

Na 24.
Na 24nl

Al 28

Ar 37

K 40

X 42

3.503E+01 (d)

1.280E+03(My)

1.237E+01 (h)
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Ca 41 7.4039E+11 8.2988E-17 3.8906E-04 2.9374E-05 1.5792E-01 4.2682E-12 4.5775E-08 1.030E+OS (y) Ca 41
Ca 42 1.8317E+20
Ca 43 3.8219E.19
Ca 44 5.9056E+20
Ca 45 2.8930E+07 1.7646E-14 3.5786E-07 O.000E+OO 1.4265E+00 3.8555E-11 1.0807E-06 1.627E+02 (d) Ca 45
Ca 46 1.1324E+18
Ca 48 5.2941E+19
Ca 49 2.2915E+04 1.9634S-11 1.4818S-08 4.09193+01 3.0362E+01 8.20603-10 3.9482E-06 8.719S+OO (m) Ca 49
Sc 45 1.2591S+16
Sc 49 1.5024+OS 3.9800S-12 1.9703E-08 1.2915E-02 3.0349E+01 8.2025E-10 2.4877E-06 5.719E+01 (W) Sc 49
Ti 46 2.5495E+17
Ti 47 2.2992E+17
Ti 48 2.2782E+28
Ti 49 1.6719E+17
Ti SO 1.6008E+17
V 50 2.22213+14 5.7258S-24 3.8824E+01 1.5176E-11 3.2771E-11 8.85713-22 1.6064E-16 1.489E+11C(My) V SO
V 51 8.86613+16
V 52 9.26583+01 1.1506E-13 3.7298E-11 1.7618E-01 2.8585E-01 7.7256E-12 4.0035S-09 3.745E+.00 W) V 52

Cr 50 3.1921E+1S
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
on BS 3.21983+17

Mn 56 7.3647E+04 2.22373-12 2.97843-08 3.9791E+00 5.4984E+00 1.48613-10 1.3746E-06 2.579E+00 (h) Mn 56
Fe 54 1.42903+20
Fe 55 1.0706E+09 8.1136E-15 1.0103E-06 6.1102E-03 B.5977E+00 2.32373-10 2.83752-06 2.7353+00 (y) Fe 55
Fe 56 2.2412E+21
Fe 57 5.1785E+19
Fe 58 6.8395E+38
Co S9 1.4406E+16
Co 60m1 6.2401E+02 7.02653-15 6.3704E-12 2.02923-03 6.8829E-01 1.8602E-11 1.1706E-09 1.0473+01 (m) Co 60.1
Ni S 2.95373+16
Ni 60 1.1378E+16

AJ8RF Reactor

Nuclide N/cm3 WA7T/cm3 .70ULE/cm3 G(NeV/grs) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Ni 61 4.9463E+14
Ni 62 1.5767E+15
Ni 64 4.0178E+14
Cu 63 2.0027E+16
Cu 65 8.9265E+15
Zn 64 2.2091E+16
Zn 66 1.2682E+16
Zn 67 1.8637E+1S
Zn 68 8.5456E+15
Zn 70 2.7273E+14
Ga 69 6.1006E+15
Ga 71 4.04S5E+15
As 75 1.1334E+16
8r 79 1.7953E+1S
Br 80 4.1928E+02 3.5317E-14 5.3806E-11 9.01803-03 2.7521E-01 7.43813-12 8.5204E-09 1.760E+O1 (m) Br 80
Br 81 1.7464E+1S
Rb 85 2.1507E+16
Rb 87 8.2934E+15 4.79423-17 1.0469Z+02 O.OOOOE+00 3.79772-03 1.02643-13 5.6937E-09 4.7963+04(My) Rb 87
Sr 84 1.3656E+15
Sr 86 2.4044E+16
Sr 87 1.7070E+16
Sr 88 2.0138E+17

Y 89 1.4325E+16
Zr 90 2.9533E+16
Zr 91 6.4405E+15
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal30 2.2060E+14
Bal32 2.1020E+14
Bal34 5.0301E+1S
Bal35 1.3719E+16
Bal36 1.634SE+16
Bal37 2.3375E+16
8al38 1.4921E+17
Sm144 5.79813+13
Sm147 2,82193+14 2.1518E-17 1.0377B+02 0.00003+00 5.8515S-05 1.58153-15 2.86843-09 1.059E+05(My) Sml47
Sm148 2.1159E+14 2.1213Z-22 6.7327E+01 0.00003+00 6.66673-10 1.8018E-20 2.8011E-14 6.9713+09(CM) 6ml48
Sm149 2.6016E+14 8.42192-22 7.6688E+01 0.00003+00 2.85713-09 7.72193-20 1.11613-13 2.0003+09IMy) S.149
s8.SO 1.3893E+14
Sml52 5.03383+14
SmlS3 6.06343+04 1.3269E-14 3.21823-09 6.59093-03 2.49993-01 6.75663-12 1.8518E-07 1.9463+00 (d) Sm153
8m.S4 4.28273+14
3180 9.2365E+11
W182 2.0397E+14
W183 1.1014E+14
W184 2.3584E+14
W186 2.1883E+14

Pb2O4 6.6931E+13
Pb206 1.1522E+15
Pb207 1.05663+1S
Pb208 2.5051E+1S

AJBRF Reactor

NuclideX /CM Wlcie 0/. ATT/c.3 JO0LE/cm3 G(MeV/g-s) Bq/C.3 Ci/CMi ALI/cM3 /T/2
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U234 6.5388E+10 4.5488E-15 5.0884E-02 3.6073E-06 5.8455E-03 1.5799E-13 2.8654E-07 2.457E+05 (y) U234

U235 e.5599E+12 2.0022E-16 6.4154E+00 1.i076E-05 2.6715E-04 7.2202E-1S 1.23113E-08 7.0373+02(My) U235

U238 1.1803E+1S 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.5681E-13 2.55603-07 4.4682+03UMy) U238

U239 7.4826E+02 2.7227E-14 5.5318E-11 8.0822E-03 3.6829E-01 9.9S39E-12 1.03163-08 2.347E+01 (i) M239

here are 108 Nuclides.

Totals: 4.4129E+22 9.6828E-10 1.847787E+04 1.4955E+03 2.07043+03 5.5958E-08 7.9575E-05

AJRRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Elapsed Time * 40.97 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 5.83702E+08
He 2.16964E+10
Ha 1.09073E+19
Mg 5.02983E+08
Al 1.10676E+22
Si 1.885993+11
P 1.37603E+04
S 9.35628E+20

Cl 4.44264E+09
Ar 5.26734E+08

l 1.35727E+21
Ca 2.831073+22
Sc 1.259063+16
Ti 3.09035E+18
V 8.88828E+16

Cr 7.346653+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.440633+16
Hi 4.338833+16
Cu 2.89540E+16
Zn 4.54SSSE+16
Ga 1.01490E+16
Ge 2.521563+07
As 1.13335E+16
Se 7.50406E+07
Sr 3.54167E+1S
Rr 3.39607E+07
Rb 2.98003E+16
Sr 2.43858E+17
Y 1,43253E+16

Zr 5.74016E+16
Nb 4.569523+15
MO 1.50422E+06
In 3.12104E-07
Sn 3.34863E+05
Sb 1.16227E+15
Te 2.030293+07

I 6.78640E-03
Xe 4.02978E+06
Ca 8.763913+05
Ha 2.081153+17
La 3.23740E+06
Ce 1.656813-01
Pr 5.30475E-02
Hd 6.695553+04
Pm 6.36914E+04
Sm 1.88252E+15
Eu 1.51736E+08
Gd 1.34491E+06
Lu 0.000003+00
Hf 1.69757E-02
Ta 2.40314E+04

W 7.69706E+14
Re 2.43237E+06

g9 t.95547E-01
TS 6.93845E-01
Pb 4.780793+15
Bi 2.05887E+03
Th 2.561593-02

U 1.188883+1S
Hp 1.29091E+04
Pu 3.32640E+07

Production of H 0. appmly.

Production of Re 0. appm/y.

AJB2F Reactor
AJRRF at the Omaha Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gamma-rays
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Group E range
1 ( 10 -> 100 CeV)
2 ( 0.1 -> 0.2 MeV)
3 ( 0.2 -, 0.4 HeV)
4 ( 0.4 -. 0.6 MeV)
5 ( 0.6 -, 0.8 NeV)
6 ( 0.8 -> 1.0 HeV)
7 C 1.0 ->1.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -. 2.0 MeV)
11 ( 2.0 -. 2.5 MeV)
12 ( 2.5 -3 2.0 MeV)
13 ( 3.0 -. 4.0 MeV)
14 C 4.0 -5.0 SOev)
15 ( 5.0 -. 6.5 Mev)

MeV/cm3 s
3.9490E-02
9.0238E-03
1.0221E-01
1.9804E+00
1.7582E-02
4.7078E+00
6. 0867E-02
3.7471E+00
2.7195E+01
3.3642E+03
2.1949E+00
6.3731E+00
8.6284E+01
8.9585E+00
S.2611E-10

Photons/cm3*s
7.1800E-01
5.8218E-02
3.4071E-01
3.9608E.oo
2.5117S-02
5.2309E+00
5.48358-02
2 .81738i-00
1.7545E+01
1.8384E+03
9.7552E-01
2.31758+00
2.46538+01
1.9908E+00
9.1498B-11

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 8eV

0.0000E+00 0.0000E+00 9.1498E-11 1.9908E+00 2.4653E+01 2.3175E+00

9.75528-01 1.83848+03 2.03638+01 5.4835E-02 5.2309E+00 2.5117E-02

3.96088+00 1.7035E-01 1.7035E-01 5.8218E-02 3.59008-01 3.5900E-01

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 364.54 (d)

Nuclide N/cm3 WATT/ce3 JOULE/cml G(14eV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28

S 32
S 33
S 34
S 36
K 39
K 40
K 41

Ca 40
Ca 41
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Sc 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr S4
Mn 55
Fe 54
Fe B5
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

1.0907E+-19
1. 10688+22
1.7091E+11
8.8903E+20
7.0172E+18
3.93908+19
1.8713E+17
1.26588+21
1.5880E+17
9.1347E+19
2.7445E+22
7.4038E+11
1. 8317E+20
3.8219E819
5. 9056E+20
6.1213E+06
1. 1324E+18
S.2941E+19
1.2591E+16
2.5495E+17
2.2992E817
2.27828+18
1.6719E+17
1. 6008E+17
2.2221E.14
8.8661E+16
3.1921E+1S
6.1558E+16
6.9793E+15
1.7375E+1S
3.21988+17
i.4290E+20
8.3130E+08
2.2412E+21
5.1785E+19
6.8395B+18
1.4406E+16
2.9537E+16
1. 1378E+16
4.9463E+14
1. 57678+15
4.02788E+14
2.0027E.16
8.92658+1S
2.20918+16
1.2682E+16
1.8637E+15
8.5456S+1S
2.7273E+14
6.1006E+1S

2.96398-13 1.72728+04 1.8228E-01 2.7250E+00 7.3649E-11 1.6926E-05 x 40

8.2987E-17

3.7338E-1S

3.8906E-04 2.9374E-OS 1.5792E-01 4.2682E-12 4.5775E-08 Ca 41

7.57208-08 0.0000E+00 3.0184E-01 8.1579E-12 2.2867E-07 Ca 45

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.85718-22 1.60648-16 V 50

6.3002E-1S 7.84498-07 4.74468-03 6.67628+00 1.8044E-10 2.20348-06 Fe 55

AJLRF Reactor

Nuclide N/Cm3 WATT/cm3 JOULR9/Cu3 6 (1eV/g-3) Bq/cm3

Ga 71
As 75
Br 79
Br 81
Rb 85
Rb 87
Sr 84

4. 04858+1S
1. 1334E+16
1. 79538+15
1.7464E+15
2.1507E+16
8.29348+15 4.7942E-17
1.3656E+1S

Ci/cm3 ALI/cm3

1.0264E-13 5.6937E-09 Rb 87
1.0469E+02 0.00008+00 3.7977E-03
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Sr 86
Sr 87
Sr 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sbl23
Bal30
Bal32
Bal34
Bal35
Bal36
Bal37
Bal38
Sm144
Sml47
Sml48
Sm.49
sal1so
Sm152
S.154

0(180
1W182
W1183
W184
W186

Pb204
Pb206
Pb207
Pb208
U234
U1235
11238

364.5

2.4044E+16
1.7070E+16
2.0Z138E+17

1.43
2

5E+16
2.9533S+16
6.4405E+15
9.8444E+15
9.9764E+1S
1.6072E+15
4.5695E+15
6.6494E+14
4.9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1.3719E+16
1.6345E+16
2.3375E+16
1.4921E+17
5.7981E+13
2.8219E+14
2.1159E+14
2.60163+14
1.3893E+14
5.0338E+14
4.2827E+14
9.2365E+11
2.0397E+14
1.1014E+14
2.3584E+14
2.1883E+14
6.6931.E+13
1.1S22E+15
1.0566E+15
2.50S1O+15
6.5388E+10
8.55991+12
1.1803E+1S

(d)

2.1518E-17 1.03779+02 0.0000E+00 5.8515-05 1.5815E-15 2.8684E-09 SD147
2.1213E-22 6.73273+01 0.0000+00 6.6667E-10 1.80128-20 2.80O1l-14 Sml148
8.4219E-22 7.6688E+01 O.OOOOE+00 2.8571E-09 7.7219E-20 1.1161E-13 Sml49

4.5488E-15 5.08841-02 3.6073E-06 5.8455E-03
2.0022E-16 6.41541+00 1.9076E-05 2.6715E-04
3.9706E-15 8.0769E+02 3.09611-06 5.8021E-03
3.1S30E-13 1.8477871+04 I.B708E-01 9.8767E+00

1.5799E-13 2.8654E-07
7.2202E-15 1.2311E-08
1.5681E-13 2.5560E-07
2.6694E-10 1.99661-os

U234
U235
U238

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Ti.e * 364.54 (d)

Energy distribution of decay gama-rays

Group E range
1 ( 10 -, 100 1eV)
2 0.1 -a 0.2 NeV)
3 ( 0.2 -. 0.4 NeV)
4 C 0.4 -a 0.6 KeV)
5 C 0.6 - 0.8 MeV)
6 C 0.8 - 1.0 eV)
7 ( 1.0 -a1.22 1eV)
8 (1.22 -l1.44 MeV)
9 (1.44 ->1.66 KeV)

10 (1.66 -a 2.0 MeV)
11 C 2.0 -a 2.5 KeV)
12 ( 2.5 -a 3.0 eV)
13 ( 3.0 4.0 0eV)
14 C 4.0 5 5.0 eV)
1S C 5.0 6 6.5 MeV)

MeV/cms3-
1.1268E-02
3.7397E-05
3.7000E-06
2.7868E-05
3.4103E-09
1.9953E-09
1.9023E-09
1.6284E-09
4.2594E-01
1.6532E-09
1.9975E-09
1.5319E-09
1.7824E-09
8.6382E-10
S.26118-10

Photons/cm3*.
2.0486E-01
2.41271-04
1.2333E-05
5.5737E-OS
4.8719E-09
2.2170E-09
1.7138E-09
1.2243E-09
2.7480E-01
9.03401-10
8.87781-10
S.57041-10
S.0926E-10
1. 9196E-10
9.1498E-11

18-Group gamea source distribution (Photons/cm39s)
SCXLE-ORNL 18-Group gamea Library from 10 MeV to 10 XeV

0.0000E+00 O.OOOE+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704E-10
8.8778E-10 9.0340E-10 2.74808-01 1.7138E-09 2.2170E-09 4.87191-09
5.5737E-05 6.1667E-06 6.16679-06 2.4127E-04 1.0243E-01 1.0243E-01

AJ2RF Reactor
A33RP at the Omaha Veterans Affairs Hospital

At Cooling Time . 364.54 (d)

COMPOSITION.

ELEMENT ATOMES/cm3

B 5.83702E+08
Ee 2.16964E+10
Na 1.09073E+19
Mg 5.03155E+08
A1 1.10676E+22
Si 1.88599E+8.
P 6.56895E-01
S 9.35628E+20

Cl 4.44429E+09
Ar 5.24008E+08

X 1.35727E+21
Ca 2.83107E+22
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Sc
Ti

V

Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Er
Kr
Rb
Sr
y

Zr
Nb
Mo
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Lu
Ef
Ta
W

Re
Eg
T1
Pb
Bi
Th

U
Np
Pu

Totals.

1 .25906E+16
3.0035E+18
E. 88828E+16
7.34665E+16
3.21983E+17
2.44268E+21
1.44063E+16
4.33883E+16
2.89540E+216
4.5455SE+16
1.01490E+16
2 .52207E+07
1.13335E+16
7.50683E+07
3.541672+15
3.39661E+D7
2.98003E.16
2.438582+17
1 .43253E+16
5.74016E+16
4.56952E+15
1.50502E.06
O .OOOOOE+OO
3 .35001E+0S
1.16227E+15
2.03115E+07
6 .78935E-03
4. 03153E+06
9.00837E+05
2. 081152+17
3.23765E+06
1.65750E-01
S .30547E-02
6. 94063E+04
6.16702E+04
1. S8252E+15
1.51803E+08
1 .37009E+06
0. 000000E+0
1.69757E-02
2.40448E+04
7. 69706E+14
2.43332E+06
1. 95515E-01
6. 94654E-01
4.78 079E+15
2.05922E+03
2. 92770E-02
1.18888E+15
3.39114E-43
3.32767E+07
4. 41291E+22

AJIBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

AJBRF Soil (Side) Flux

Time
zero

364.5 (d)

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
3.7392-04 8.810E.02 2.070E+03 5.596Z-02 7.958E-05 9.683E-10 1.847787S+04
4.677E-08 4.203Z+00 9.8771+00 2.669E-04 1.997E-OS 3.153E-13 1.847787E+04

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of l.0000E+00(Cm3) of NBS Concrete S1

Time Becquerel Sv/h ALI Watt
*ero 2.070E+03 3.739S-04 7.958S-05 9.683E-10

364.5 (d) 9.877E+00 4.677E-08 1.9971-05 3.153R-13

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Fg ACW/Kg Cl/Kg NeV/gas
zero 8.810+05 4.120Z-10 2.3811-05 1.495R+03

364.5 (d) 4.2032+03 1.342S-13 1.136E-07 1.871E-0l

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/g Sv/h W/g Cl Index
zero 8.810,+02 3.7391-04 4.1202-10 2.746Z+03

364.5 (d) 4.203E+00 4.677S-08 1.342E-13 4.130E-01

A3BRF Soil (Side) Flux

AJBRF Boil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 * Activation of 2.276829+06(s), i.e.
Cold Pause of 2.925922+07(s), i.e.

Step 2 . Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.925928+07(s), i.e.

Elapsed Time.

26.35 (d) 26.35 (d)
338.65 (d) 365.00 (d)

26.35 (d) 1.07 (y)
338.65 (d) 2.00 (y)

Intervals * 2

Intervals * 2
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Step 3 * Activation a
Cold Pause a

Step 4 , Activation a
Cold Pause o

Step 5 * Activation o
Cold Pause o

Step 6 . Activation o
Cold Pause o

Stbp 7 * Activation o
Cold Pause o

step 8 * Activation o
Cold Pause o:

step 9 . Activation a
Cold Pause o:

Step 10 . Activation o0
Cold Pause of

Step 11 . Activation ol
Cold Pause ol

Step 12 * Activation ol
Cold Pause ol

Step 13 * Activation ol
Cold Pause of

Step 14 . Activation of
Cold Pause of

Step 15 . Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 . Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 s Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 * Activation of
Cold Pause of

Step 25 * Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 * Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 . Activation of
Cold Pause of

Step 30 . Activation of
Cold Pause of

Step 31 . Activation of
Cold Pause of

Step 32 . Activation of
Cold Pause of

Step 33 * Activation of
Cold Pause of

Step 34 . Activation of

.f 2.276829+06(s), i.e.
'f 2.92592E+07(S), i.e.

f 2.27682E+06(s), i.e.
f 2.925923+07(s), i.e.

f 2.276832+06(s), i.e.
f 2.925923+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.925921+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.276821+06(a), i.e.
f2.92592E+07(s), i.e.

E 2.27682E+06(s), i.e.
I2.925922+07(s), i.e.

,2.276823+06(C), i.e.
,2.925923+07(m), i.e.

f2.27682E+06(m), i.e.
f2.92592E+07(s), i.e.

f2.27682B+06(s), i.e.
f2.92592E+07C() , i.e.

2.27682B+06(C), i.e
2.92592B+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(a), i.e.

3.270823+06(s), i.e.
2

.92592%+07(m), i.e.

2.27682B+06(s), i.e.
2.925921+07(s), i.e.

2.276821+06(s), i.e.
2.925923+07(s), i.e.

2.27682B+06(m), i.e.
2.925923+07(m), i.e.

2.276828+06(s), i.e.
2.925923+07 (s), i.e.

3.310203+06(m), i.e.
2.82258E+07(m), i.e.

2.82600B+06(s), i.e.
2.871003+07C(), i.e.

2.142003+06(m), i.e.
2.939403+07(m), i.e.

2.124003+06(m), i.e.
2.94120B+07(s), i.e.

1.38060B+06(s), i.e.
3.01554B+07(s), i.e.

6.893303+05(m), i.e.
3.08467B+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07(s), i.e.

2.450552+06(s), i.e.
2.908543+07(s), i.e.

4.18396B+06(e), i.e.
2.735203+07(m), i.e.

3.160703+06(s), i.e.
2.837533+07((s), i.e.

4.29096B+06(s), i.e.
2.724503+07(s), i.e.

2.374743+06(s), i.e.
2.91613B+07(s), i.e.

1.67827E+06(s), i.e.
2.98577E+07(s), i.e.

1.58702E+06(s), i.e.
2.99490B+07(s), i.e.

1.45885E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.68 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 td)

26.35 (d)
338.65 ld)

26.35 ld)
339 .65 ld)

26.35 ld)
338.65 ld)

26.35 ld)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d).
346.63 (d)

16.88 (d)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 Cy)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 Cy)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (Y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22. os (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)

Intervals . 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervalsa 2

Intervals* 2

Intervals * 2

Intervals * 2

Intervals a 2

Intervals* 2

Intervals 1 2

Intervals* 2

Intervals* 2

Intervals * 2

Intervals * 2

Intervals, 2

Intervals * 2

Intervals * 2

Intervals a 2

i>.

Intervals %

Intervals *

2

2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2
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Cold Pause of 3.00772E+07(s), i.e.

Step 35 Activation of 2.27682E+06(s). i.e.
Cold Pause of 2.92592E+07(C), i.e.

Step 36 Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.925921+07(s), i.e.

Step 37 . Activation of 1.900033+06(s), i.e.
Cold Pause of 2.97360B+07(s), i.e.

Step 38 Activation of 2.276821+06(s), i.e.
Cold Pause of 2.925929+07(s), i.e.

Step 39 . Activation of 2.276821+06(s). i.e.
Cold Pause of 2.92592E+07(C), i.e.

step 40 i Activation of 7.765201+04(s), i.e.
Cold Pause of 3.145e32+07(s), i.e.

Step 41 . Activation of 9.27846E+04(s), i.e.
Cold Pause of 3.14432E+07(s), i.e.

Step 42 *.Activation of 3.93660E+04(s), i.e.
Cold Pause of 3.14966E+07(s), i.e.

Step 43 * Activation of 1.13220E+04(s), i.e.

348.12

26.35
338.65

26.35
33F.65

20.83
344.17

26.35
33B.65

26.35
338 .65

21.57
364.10

1.07
363.93

10.94
364.54

3.14

(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)

(d)

(d)

(d)

(h)

(d)

(d)
Cd)

(h)
(d)

(h)

33.97 (y)

34.OS Cy)
34.97 Cy)

35.05 CY)
35.97 CY)

36.03 Cy)
36.97 Cy)

37.04 CY)
37.97 CY)

3B.04 CY)
38.97 (Y)

38.97 (y)
39.97 CY)

39.97 (Y)
40.97 Cy)

40.97 Cy)
41,97 (y)

41.97 Cy)

Intervals . 2

Intervals . 2

Intervals , 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals . 2

Cooling Times (s) *

3.1525E+07

364.9 (d)

AJBRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 WA7T3/cm3

otals. 4.41295+22 1.0025E-09 1.847787E+04
Production of B O. appm/y.

Production of He, O. appm/y.

Elapsed Time * 365.00 (d)

N/cm3 WAT./cm3 JOULE/cm3

otals, 4.4129E.22 4.0702E-13 1.847787E+04

Step * 2

Elapsed Time . 1.07 Cy)

N/cm3 WATI/cm3 JOULI/cm3

otals, 4.4129E+22 1.00261-09 1.8477873+04

Production of B . O. appm/y.

Production of He s 0. appm/y.

Elapsed Time . 2.00 (y)

N/cm3 1AIT/cm3 JOULE/cm3

otals, 4.4129E+22 4.30248-13 1.847787E+04

Step . 3

Elapsed Time i 2.07 Cy)

N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.8477871+04

Production of ' * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time . 3.00 Cy)

N/cm3 WATT/cm3 JOULE/Co3

otalsr 4.41295+22 4.3648E-13 1.847787Z+04

Step. 4

Elapsed Time i 3.07 Cy)

N/cm3 WA7T/cm3 J07UL/cm3

otals, 4.4129E122 1.00261-09 1.B47787E+04

Production of E . 0. appm/y.

Production of He g O. appm/y.

Elapsed Time . 4.00 Cy)

N/cm3 WATT/cm3 JOUBE/cm3

otals, 4.4129E+22 4.3884E-13 1.847787E+04

Step . 5

Elapsed Time . 4.07 Cy)

N/cm3 WATT/cm3 JOULE/cm3

otalst 4.4129E+22 1.0026E-09 1.847787Z+04

G(MeV/g s) Bq/cm3

1.5171E+03 2.2307E+03

C(meV/g*s) Bq/cm3
1.8460E-01 1.3944E+01

G(MeV/g-s) Bq/cm3
1.5171E+03 2.2411E+03

G(CeV/g*s) Bq/cm3
1.8637E-01 1.8127E+01

G(MeV/gls) Bq/cm3
1.51711+03 2.24511+03

G(MeVIg*s) Bq/dm3
1.8775E-01 2.04331+01

O(MeV/g e) Sq/cm3
1.5171Z103 2.2473E+03

Ci/cm3 ALI/cm3
6.0290E-08 1.64281-04

Ci/cm3 ALI/cm3
3.7687E-10 2.4601E-05

Ci/cm3 ALI/cm3
6.0571E-08 1.70BO-04

Ci/cm3 ALI/cm3
4.8992l-10 2.6703E-05

Ci/cm3 ALI/cm3
6.0675-O08 1.7275E-04

Ci/Cm3 AI.I/cm3
5.51225-10 2.7616E-05

Ci/cm3 ALI/cm3
6.07381-08 1.7362E-04

GCMeV/grs) Bq/cm3 Ci/cm3 ALI/Ced

1.88B2E-01 2.2017E+01 5.95041-10 2.8170E-OS

G(MeV/gqs) Sq/cm3 Ci/cm3 ALI/cm3

1.51721+03 2.2489E+03 6.07O8-08 1.7416E-04
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Production of E 0. appm/y.
Production of He * O. appm/y.

Elapsed Time 5.00 (y)
N/cm3 WAATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.40141-13 1.847787E+04 1.8965E-01 2.3204E+01 6.2714E-10 2.8569S-05

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * 0. appm/y.
Production of He * 0. appmly.

Elapsed Time i 6.00 (y)
N/Cm3 WATT/cm3 JOULE/cm3

otals. 4.41291+22 4.4104E-13 1.847787E+04

Step * 7.

Elapsed Time i 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.00261-O9 1.847787E+04
Production of H * O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.99 (y)
NI/cod3 WAT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4171E-13 1.847787E+04

Step. 8

Elapsed Time v 7.07 (y)
N/cm3 WATT/cM3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H * O. appm/y.
Production of He O 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 wATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4223E-13 1.847787E+04

Step * 9

Elapsed Time * 8.07 (y)
N/cm3 WATr/cM3 JOULE/cm3

otals. 4.4129E+22 1.00262-09 1.847787E+04
Production of H * O. appmay.
Production of He . 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 NAATT/cm3 JOULE/cm3

otals. 4.41292+22 4.4263E-13 1.8477871+04

Step . 10

Elapsed Time * 9.07 (y)
- N/cm3 IATI/cm3 J0ULE/cm3

otals. 4.4129Z+22 1.0026E-09 1.B47787E+04
Production of H * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cal

otals. 4.41291+22 4.4295E-13 1.847787E+04

Step t 11

Elapsed Time * 10.06 (y)
N/cm3 WATT/cm3 JOULE,/cm3

otals. 4.4129E+22 1.00261-09 1.B47787E+04
Production of B * O. appm/y.
Production of He * 0. appa/y.

Elapsed Time . 10.99 (y)
N/cm3 WATT/cm3. JOULE/cm3

otals, 4.4129E+22 4.4319E-13 1.847787E+04

G(MeV/g-s)' Bq/cm3
1.5172E+03 2.25001+03

G(MeV/g-s). Bq/cm3
1.9029E-01 2.4118E+01

G(1(eV/g s)
1.5172E+03

G(MeV/g*s)
1.9080-01

G(MeV/g-s)
1.5172E+03

G (MeV/g*s)
1.911BE-01

G (MeV/g s)
1.5172E+03

G (NeV/g*s)
1.9149E-01

G (NeV/g's)
1.5172E+03

G(MeV/g s)
1. 9172E-01

G (MeV/gas)
1.5172E+03

G (MeV/grs)
1. 9190E-01

Bq/cm3
2.2509E+03

Bq/cm3
2.4B261+01

Bq/cm3
2.25163,03

Bg/cm3
2. 5377E+01

Bq/cm3
2.2522E+03

Bq/cm3
2.SOSE+01

Bq/cm3
2.2526E+03

Bq/cm3
2.6138+01

Bq/cm3
2.2529E+03

Bq/cm3
2. 6397E+01

Ci/cm3
6.08123-08

Ci/cm3
6.5184E-10

Ci/cm3
6.0836E-08

- Ci/cm3
6.7098E-10

Ci/cm3
6.0855O-08

Ci/cm3
6.BS86E-10

Ci/cm3
6.0869E-08

Ci/cm3
6.9742E-10

Ci/cm3
6.08811-08

Ci/cm3
7. 0643E-10

Ci/cm3
6.08891-08

Ci/cm3
7. 1344E-10

ALI/cm3
1.7455E-04

ALI/cm3
2.88721-05

ALI/cm3
1.748SE-04

ALI/cm3
2.9106E-OS

AELI/cm3
1.7508-04

ALI/cm3
2.9287E-OS

ALI/cm3
1.7526E-04

ALI/cm3
2.94281-05

ALI/cm3
1.7540E-04

ALI/cm3
2.953BE-05

AELI/cm3
1.7550E-04

ALI/cm3
2.9623E-05

Step . 12

Elapsed Time * 11.06 (y)
N/cm3 IWATr/cm3 JOULE/cm3 G (MeV/g s)

otals; 4.41293+22 1.0026E-09 1.B477871+04 1.5172E+03
Production of B * 0. appm/y.
Production of Be * O. appm/y.

Elapsed Time * 11.99 (y)

Sq/cm3 Ci/cm3 ALI/cm3
2.2532E+03 6.0896E-08 1.7559E-04



Attachment G1: ANITA Output for Concrete Based on Long Term Activation Multiple Years
Page 391 of 400

N/cm3 WATT/cm3 70ULE/cm3
otals 4.4129E+22 4.4338E-13 1.847787E.04

Step , 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalsa 4.4129E+22 1.0026E-09 1.8477873+04
Production of H. 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JO E/cm3

otalsa. 4.4129E+22 4.4353E-13 1.B477B7E+04

Step a 14

Elapsed Time a 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalsa 4.41292+22 1.00263-09 1.847787E+04
Production of H * 0. appm/y-
Production of He a 0. appm/y.

Elapsed Tine a 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 4.4364E-13 1.847787E+04

Step a 15

Elapsed Time a 14.06 (y)
N/cdn WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.8477873+04
Production of E 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time a 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalsa 4.41293+22 4.4373E-13 1.847787E+04

Step a 16

Elapsed Time * 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 4.4129E+22 1.0026E-09 1.847787E+04
Production of H a 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WA7T/cm3 JOWLE/cm3

otalsa 4.4129E+22 4.43803-13 1.8477873+04

Step a 17

Elapsed Time a 16.06 (y)
N/cn3 WATT/cm3 JOULE/ca3

otalsa 4.4129E+22 1.00263-09 1.847787E+04
Production Of H a 0. appa/y.
Production of He a 0. appm/y.

Elapsed Time . 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalsa 4.4129E+22 4.4386E-13 1.8477873+04

G(MeV/g s) Bq/cm3
1.9204E-01 2.6600E+01

Ci/cm3 ABI/cm3
7.1891E-10 2.9690E-05

G(MeV/g-*)
1.5172E+03

G(MeV/g s)
1.9215E-01

G (MeV/g *)
1.5172E+03

G (MeV/g^ 5)
1.9234E-01

a (MeV/g- s)
1.5172E.03

G (MeV/g*s)
1.9231E-01

G(MeV/g*s)
1.5172E+03

G (MeV/g*s)
1.9236E-01

G(MeV/g.8)
1.5172E+03

G (MeV/g*s)
1.9240E-01

Bq/cm3
2.2534E+03

I q/cm3
2.6757E+01

Bq/cm3
2.2535E+03

Bq/cm3
2. 6881B+01

Bq/cm3
2.2536E+03

Bq/cm3
2. 6978+01

Bq/cm3
2.25373+03

Bq/cm3
2.7054E+01

Bq/cm3
2.253BE+03

Bq/cm3
2.7114Z+01

Ci/cm3
6.0902E-08

Ci/cm3
7.2318B-10

Ci/cm3
6.0906E-08

Ci/cM3
7.2651E-10

Ci/cm3
6.0909E-08

Ci/cL3
7.2913E-10

Ci/cm3
6.09123-08

Ci/ca3
7.3118B-10

Ci/cm3
6.0914E-OS

Ci/cm3
7.328OE-10

ALI/cm3
1.7565E-04

ALI/cm3
2.9742E-05

ALl/cm3
1.7S70E-04

ALI/cm3
2.9783E-05

ALI/cm3
1.7574E-04

ALI/Cm3
2.9814E-05

ALI/cm3
1.7578S-04

ALI/cm3
2.98393-05

ALI/cm3
1.7580-04

A.tI/ca3
12.9859E-05

Step a 1S

Elapsed Time a 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalsa 4.4129E+22 1.0026E-09 1.8477873+04
Production of H 0. appm/y.
Production of He 0. appna/y.

Elapsed Time a 17.99 (y)
N/cm3 WATT/cm3 JOWL/cm3

otalsa 4.41293+22 4.43902-13 1.8477873+04

Step a 19

Elapsed Time a 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 4.41293+22 1.0026E-09 1.847787E+04
Production of H at 0. appm/y.
Production of He a 0. appnm/y.

Elapsed Time . 18.99 (y)
N/cm3 WAST/cm3 JOULE/cm3

otals. 4.4129E+22 4.4393E-13. 1.847787E+04

G (NeV/gqs)
1.51723+03

G(NeV/gxs)
1.9243E-01

G(MeV/gss)
1.5172E+03

G (MeV/g~s)
1.9246E-01

Bq/cm3
2.2539E+03

Bq/cm3
2.7161E+01

Bq/cm3
2 .2539E+03

Eq/cm3
2.7199E+01

Ci/cm3
6.0915X-08

Ci/cm3
7.3408-10

Ci/cm3
6.0917E-08

Ci/cm3
7.3510E-10

ALI/cm3
1.75823-04

ALI/cm3
2.9874E-05

ALI/cm3
1.7583E-04

Atl/cm3
2.9887E-05
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Step . 20

Elapsed Time s 19.09 (y)
N/cm3 WAT/cm3 JOULE/cm3 G(MeV/s) Bq/cm3 Ci/cm3 AILI/cm3

otals. 4.4129E+22 1.0032.1E-09 1.847787E+04 1.5179E+03 2.2757E+03 6.1506E-08 1.8996E-04
Production of B . 0. appm/y.
Production of He, 0. appmly.

Elapsed Time * 19.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.9399E-13 1.847787E+04 1.9353E-01 3.2642E+01 8.8220E-10 3.3364E-05

Step * 21

Elapsed Time * 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0029E-09 1.847787E+04 1.5176E+03 2.2707E+03 6.1371E-08 1.86611-04

Production of B . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATT/cu3 JOULE/cm3 G(KeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.8162E-13 1.847787E+04 1.9386E-01 3.2083E+01 8.6712E-10 3.2736E-05

Step . 22

Elapsed Time , 21.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g*o) Bq/cm3 Ci/cm3 ALI/CM3

otals. 4.41292+22 1.0026E-09 1.847787E+04 1.5171E+03 2.2551S+03 6.0960E-08 1.7656E-04
Production of B 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time , 21.98 (y)
N/cm3 WATT/cm3 JOLE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 AEL/cm3

otals. 4.4129E+22 4.4663E-13 1.8477871+04 1.9343E-01 2.8697E+01 7.7558E-10 3.0429E-05

Step i 23

Elapsed Time , 22.05 OSy)
N/cm3 U0ATT/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 1.0025E-09 1.847787E+04 1.51705+03 2.2520E+03 6.0865E-08 1.7418E-04
Production of 11, 0. appmt/y.
Production of He * 0. appm/y.

Elapsed Time 22.98 (y)
N/cm3 WATT/cm3 JOUZ/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otalst 4.4129E+22 4.38081-13 1.847787E+04 1.9308E-01 2.7548E+01 7.4455E-10 2.9770E-05

Step * 24

Elapsed Time * 23.03 (y)
N/cm3 VATr/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 1.0021S-09 1.8477875+04 1.51645+03 2.2335E+03 6.03651-08 1.6247E-04
Production of H * 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 VATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.4129E.22 4.0177E-13 1.847787E+04 1.9205E-01 2.32841+01 6.29305-10 2.7155E-05

Step . 25

Elapsed Time . 24.00 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/VsI) Bq/cm3 Ci/cm3 ALI/cm3
otals. 4.4129E+22 1.00165-09 1.8477871+04 1.5157E+03 2.21141+03 5.97681-08 1.48595-04

Production of H * 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time 24.98 (y)
Il/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41295+22 3.6259E-13 1.847787E+04 1.90575-01 1.81821+01 4.91411-10 2.4185E-05

Step . 26

Elapsed Time 25.06 (y)

N/cm3 IATT/cm3 JOU'E/cm3 G(HeV/g*x) Bq/cm3 Ci/cm3 AELI/cm3
otals. 4.41291+22 1.0026E-09 1.847787E+04 1.5172E+03 2.2479E+03 6.07545-08 1.72105-04

Production of B 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time i 25.98 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 4.3023B-13 1.847787E+04 1.9111E-01 2.4364E+01 6.5650E-10 2.8538E-05

Step - 27

Elapsed Time * 26.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
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otals, 4.4129E+22 1.0027E-09 1.847787E+04 l.5173E+03 2.2551E+03 6.0948E-08 1.7705E-04

Production of H * 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time , 26.98 (y)
N/Cm3 WATT/em3 JOULE/em3 G(MeV/g-a) Bq/Cem3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 4.4830E-13 1.847787E+04 1.9161E-01 2.6475E+01 7.1553E-10 2.9836E-05

Step . 29

Elapsed Time . 27.11 (y)
N/cm3 WATTr/cm3 JOULE/e3 G(MeV/grs) Sq/em3 Ci/cm3 ALZ/cm3

otals, 4.4129E+22 1.00348-09 1.847787E+04 1.5184E+03 2.2921E+03 6.19498-08 2.01038-04

Production of X * 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time . 27.98 (y)
N/cm3 WATT/em3 JDUE/cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 5.3858E-13 1.847787E+04 1.9377E-01 3.65829+01 9.8870E-10 3.6193E-05

Step . 29

Elapsed Time . 28.08 (y)
N/em3 WATT/em3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/em3 ALI/cm3

otals. 4.4129E+22 1.00319-09 1.847787E+04 1.5178R.03 2.2810E+03 6.1650E-08 1.9353E-04

Production of H i 0 .appm/y.
Production of He . 0. appm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 4.4129E+22 5.0758E-13 1.8477879.04 1.9439E-01 3.48949+01 9.4308E-10 3.453SE-05

Step * 30

Elapsed Time * 29.11 (y)
N/em3 WATT/cm3 JOUELE/cm3 G(NeV/g*s) Bq/em3 Ci/Cm3 ALI/Cm3

otals. 4.4129E+22 1.00359-09 1.8477871+04 1.51849+03 2.3015E+03 6.22049-08 2.06369-04

Production of E * 0. appm/y.

Production of He i 0. appm/y.

Elapsed Time 29.98 (y)
H/em3 WATT/em3 JOULE/em3 G(MeV/g*s) Bq/em3 Ci/cm3 ALI/cm3

otals* 4.41299.22 5.58759-13 1.847787B+04 1.9604E-01 4.1174E+01 1.11289-09 3.8300E-05

Step * 31

Elapsed Time I 30.05 (y)

N/em3 WATT/cm3 JOULE/cm3 G(NeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41299+22 1.00279-09 1.8477879+04 1.5172E+03 2.2691E+03 6.1327E-08 1.8495E-04

Production of N 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 30.98 (y)
N H/cm3 WATT/0m3 JOULE/em3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALZ/em3

otals. 4.4129E+22 4.75549-13 1.8477878+04 1.9536E-01 3.3565E+01 9.07179-10 3.29449-05

Step . 32

Elapsed Time * 31.03 (y)

N/cm3 WAT/Cem3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 4.41293+22 1.0023B-09 1.847787E+04 1.5167B+03 2.2464E+03 6.0714E-08 1.7001E-04

Production of H * 0. appm/y.

Production of Be * 0. appm/y.

Elapsed Time * 31.98 (y)
N/cM3 WATT/cm3 J0UL/cm3 G(MeV/958) Sq/cm3 Ci/cm3 ALI/eO3

otals. 4.4129B+22 4.24971-13 1.8477879+04 1.94139-01 2.78769+01 7.53419-10 2.9375S-05

Step * 33

Elapsed Time . 32.03 (y)
N/cm3 WATT/cm3 JOUL/cm3 G(NeV/grs) BVqCm3 Ci/cm3 ALZ/cm3

otals. 4.4129E+22 1.0022E-09 1.8477879+04 1.5166B+03 1.2389B+03 6.0510E-08 1.65289-04

Production of H I 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 32.97 (y)
N/cm3 WATT/cm3 JOULB/cm3 G(MeV/g8-) Bq/em3 Ci/cm3 ABI/cm3

otals. 4.41299+22 4.0918E-13 1.8477879+04 1.9308E-01 2.52399+01 6.82149-10 2.80079-05

Step . 34

Elapsed Time . 33.02 (y)
N/cm3 WATT/cam3 JOULE/Cm3 G(MeV/g*8) Sq/cM3 Ci/cm3 ALI/cm3

otals. 4.4129E+22 1.0021E-09 1.8477879+04 1.5165E+03 2.23321+03 6.0358E-08 1.6201E-04

Production of H * 0. appm/y.

Production of He * 0. appm/y.
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Elapsed Tiime * 33.97 (y)
N/cm3 IOATT/cm3 JOULf/a3 G(MeV/g-s) Bq/cm3

otals 4.4129E+22 3.9923E-13 1.847787E+04 1.9213E-01 2.3210E+01

Step, 35

Elapsed Time : 34.05 (y)
N/cm3 KaTT/cm3 JOUtLE/CM3 G(NeV/ges) Bq/cm3

otals. 4.4129E+22 1.0025E-09 1.847787B+04 1.5172E+03 2.2503E+03
Production of H , 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time * 34.97 (y)
N/cm3 1TrT/cm3 JOULE/cm3 G(NeV/gs) Bq/cm3

otalst 4.4129H+22 4.3429E-13 1.847787E+04 1.9223E-01 2.6170E+01

Step s 36

Elapsed Time * 35.05 (y)
N/cm3 WATT/cm3 JOULE/cod G(MeV/g-s) Eq/cm3

otalst 4.4129E+22 1.0026E-09 1.847787E+04 1.51723+03 2.2530H+03
Production of H s 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time * 35.97 (y)
N/cm3 UATT/cm3 JOULE/cm3 G(NeV/9g ) Bq/cm3

otalst 4.4129E+22 4.4177E-13 1.847787E+04 1.9230E-01 2.6873E+01

Step , 37

Elapsed Time 36.03 (y)
N/cm3 WATJT/a3 JOULB/cm3 G(MeV/gra) Bq/cm3

otals. 4.4129E+22 1.0023E-09 1.847787E+04 1.516BE+03 2.2428E+03
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 36.97 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gIs) Bq/cm3

otals. 4.41295+22 4.2115E-13 1.847787E+04 1.9188-01 2.4655E+01

Step a 38

Elapsed Time 37.04 (y)
N/cm3 AATr/cm3 JOULE/Wr3 G(NeV/g*s) Bq/cm3

otals. 4.41295+22 1.0026E-09 1.8477875+04 1.51725+03 2.25165.03
Production of H. 0. appm/y.
Production of He * 0. appn/y.

Elapsed Time , 37.97 (y)
N/cod WATr/cm3 JOULE/co3 GC(eV/g-s) Bq/cm3

otals. 4.41293+22 4.3873E-13 1.8477875+04 1.92035-01 2.6277E+01

Step 39

Elapsed Time * 38.04 (y)
N/cod IAT/cm3 JOtLE/fm3 G(NeV/g-8) Sq/cm3

otals. 4.4129B+22 1.0026E-09 1.8477875+04 1.51725+03 2.25315+03
Production of. B 0. appm/y.
Production of Hee 0. appm/y.

Elapsed Time s 38.97 (y)
N/cm3 WATT/cm3 JOULB/cm3 G(NeV/g s) Bq/cm3

otalsa 4.4129E+22 4.4256E-13 1.847787E+04 1.9215E-01 2.67443+01

Step . 40

Elapsed Time * 38.97 (y)
N/cm3 WATT/cm3 JOULE/=3 G(NeV/gWs) Bq/cm3

otals, 4.41295+22 9.82815-10 1.847787E+04 1.50345+03 2.13328+03
Production of HB 0. appm/y.
Production of Hee 0. appm/y.

Elapsed Time , 39.97 (y)
N/cm3 1WATT/cm3 JOULB/cm3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 3.44915-13 1.847787B+04 1.90035-01 1.6098E+01

Step, 41

Elapsed Time * 39.97 (y)
N/cm3 KAaT/cm3 JOUL=/c 3 G(MeV/g-s) Bq/cm3

otals. 4.4129E+22 9.8650R-10 1.847787E+04 1.5057E+03 2.1362E+03
Production of H. 0. appm/y.
Production of Hee 0. appm/y.

Elapsed Time s 40.97 (y)
N/cm3 1ATT/cm3 JOULE/m3 0(NeV/g-s) Bq/cm3

otalss 4.41295+22 3.2335E-13 1.8477875+04 1.8840E-01 1.2239E+01

Ci/cm3 ALI/cm3
6.27305-10 2.70375-05

Ci/cU
6.08195-08

Ci/au3
7. 07305-10

Ci/CM3
6.0892X-08

Ci/cM3
7.2629E-10

Ci/ds3
6.06175-08

Ci/cm3
6.66355-10

Ci/cm3
6.0854E-08

Ci/cm3
7.10205-10

Ci/mO3
6.08945-08

Ci/CM3
7.2280E-10

ALZ/cod
1.73265-04

ALI/ce3
2.9221E-05

ALI/cm3
1.7524E-04

ALI/cm3
2.9708E-05

ALI/cm3
1. 6875E-04

ALI/cm3
2.82835-05

ALI/cm3
1.7438E-04

ALI/CM3
2.9419E-OS

ALI/cm3
1.75415- 04

ALI/cm3
2. 9699B-05

Ci/Cm3 ALI/CM3
5.7654E-08 1.11305-04

Ci/nM3 ALI/CM3
4.35095-10 2.2908E-05

Ci/cm3 ALI/cm3
5.7734E-08 1.10475-04

Ci/n3 ALI/cm3
3.3078E-10 2.09645-05
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Step, 42

Elapsed Time * 40.97 (y)
N/cM3 WATT/Ce3 JO=E/cm3 G(MeV/g*s)

otal-s 4.4129E+22 9.6795E-10 1.8477873+04 1.4946E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time s 41.97 (y)
Nlclo WATT/cm3. JOULE/cm3 GCMeV/g*s)

otals. 4.4129E+22 3.1530E-13 1.847787E+04 1.8708E-01

Bq/cin3 Ci/cm3 ALI/cm3
2.0662E+03 5.58441-08 7.9575E-05

Bq/cM3 Ci/cm3 ALI/cm3
9.8767E+00 2.6694E-10 1.9966E-05

Step . 43
AJBRF Reactor

A3JRF at the Omaha Veterans Af airs Hospital

Elapsed Time * 41.97 (y) Cooling Time 0.

Nuclide N/cm3

Na 23 1.0907E+19
Na 24 5.8634E+04
Na 24ml 1.2240E-01
A1 27 1.1068E+22
Al 28. 3.6660E+OS
Si 28 1.7093E+11
6 32 8.89031+20
S 33 7.0172E+18
S 34 3.9390E+19
S 36 1.8713E+17
Y 39 1.2658E+21
Y 40 1.5880E+17
X 41 9.13471,19
X 42 2.1051E+06

Ca 40 2.7445E+22
Ca 41 7.4048E+11
Ca 42 1.8317E+20
Ca 43 3.8219E+19
Ca 44 5.9056E+20
Ca 45 9.7210E+06
Ca 46 1.1324E+i8
Ca 48 5.29411+19
Ca 49 2.29151+04
Sc 45 1.2591E+16
Sc 49 1.32291+05
Ti 46 2.5495E+17
Ti 47 2.29921+17
Ti 48 2.2782E+18
Ti 49 1.6719E+17
Ti 50 1.60081+17

V SO 2.2221E+14
V 51 8.8661E+16
V 52 9.2658E+Ol

Cr SO 3.19211+15
Cr 52 6.1558E+16
Cr 53 6.9793E+15
Cr 54 1.7375E+15
Mn 55 3.21981+17
Mn 56 4.4368E+04
Fe 54 1.42901+30
Fe SS 8.3377E+08
Fe 56 2.2412E+21
Fe 57 5.1785E+.19
Fe 58 6.83953+18
Co 59 1.4406Z+16
Co 60ml 6.2401E+02
Ni 58 2.9537E+16
Ni 60 1.1378E+16
Ni 61 4.9463E+14

AM3RF Reactor

WATT/cm3 JO=LI/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

S. 6449E-13
3.2548E-13

9.1443E-10

2.9639E-13

8.9914Z-12

8.2997E-17

4.39291-O8
9.4863E-15

1.7739E-07

1.7272E+04

5.7785E-07

3.S911-04

1.3223E+00
8.3994E-01

1.4337E+03

1.68228E-01

4.1311.E+00

2.9377S-05

7 S34SE-01
4.1997E+00

1.8898E+03

2.7250E+00

3. 2755E+01

1.5794E-01

2.0363E-11
1.1351E-10

5. 1076E-08

7.3649Z-11

8.8528E-10

4.26871-12

3.2337E-07
7.5534E-13

9. 2638E-06

1.6926E-05

1.4058E-05

4.5781E-08

1. 498E+01
2.020S-02

2.241E+00

(h)
(s)

(m)

Na 24
Na 24M1

Al 28

K 40

K 42

Ca 41

1.280S+03 (My)

1.237S+01 (h)

1.030E+05 (y)

5.9295E-15 1.2025E-07 0.0000+00 4.7934E-01 1.2955E-11 3.6314S-07 1.627S+02 (d) Ca 45

1.96343-11 1.4818E-08 4.0919E+01 3.0362E+01

3.5045S-12 1.73491-08 1.1372E-02 2.6724E+01

8.2060E-10 3.9482E-06 8.719E+00 (m) Ca 49

7.2226E-10 2.1905E-06 5.7193+01 (m) Sc 49

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 1.489E+11(My)

1.15061-13 3.7298E-11 1.76181-01 2.8585E-01 7.72561-12 4.00353-09 3.7451+00 (m)

V 50

V 52

1.3397E-12 1.7943E-08 2.3972S+00 3.3125E+00 8.9528E-11 8.2814E-07 2.579Z+00 (h) Mn 56

6.3189E-15 7.8682S-07 4.7587E-03 6.6960E+00 1.8097E-10 2.20993-06 2.73S+300 (y) Fe 55

7.0265E-15 6.3704E-12 2.0291E-03 6.8828E-01 1.86028-11 1.1706Z-09 1.0472+0l im) Co 60Mr

Nuclide

Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69
Ga 71
As 75
Br 79
Br 80
Sr 81
Rb 85
Rb 87
Sr 84
Sr 86
Sr 87

N/CT3

1. 5767E+15
4. 0178E+14
2.0027E+16
6.9265E+15
2.2091E+16
1.2682E+16
1.8637E+15
8.5456E+15
2.7273E+14
6.1006E+1S
4.0485E+15
1.1334E+16
1.7953E+15
3.7501E+02
1.74641+15
2 .1507E+16
8.2934E+15
1.3656E+1S
2.4044E+16
1.7070E+16

WATT/cm3 JOULX/cm3 G(MeV/g.s) Bq/cm3 Ci/ca3 ALI/clQ3 T/2

3.1588E-14 4.8125E-11 8.0659E-03 2.4615E-01 6.65283-12 7.6208E-09 1.760E+01 (m) Br 80

4.79421-17 1.04693+02 0.0000+00 3.7977E-03 1.0264E-13 5.6937E-09 4.796E+04(My) Rb 87
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Sr Bt8 2 .02138E+17_
Y 89 1. 32 B+16_

Zr 90 2.9533E+16
Zr 91 6.4405E215
Zr 92 9.8444E+15
Zr 94 9.9764E+15
Zr 96 1.6072E+15
Nb 93 4.5695E+15
Sbl21 6.6494E+14
Sbl23 4.9734E+14
Bal3S0 2.2060E+14
Bal32 2 .102 OE+14
Bal34 5.0301E+15
Ba135 1.3719E+16
Bal36 1.6345E+16
Bal37 2.3375E+16
Bal38 1.4921E+17
6m144 5.7981E+13
6m147 2.8219E+14 2.1518E-17 1.0377E+02 0.0000E+00 S.851SE-05 1.58152-15 2.86843-09 1.059Z+05(My) Sm147

Sm148 2.11593+14 2.1213E-22 6.73273+01 0.00005+00 6.6667E-10 1.80183-20 2.80113-14 6.9712+09(My) SD148

Sm149 2.60163+14 8.42193-22 7.66883+01 0.00002OE 2.85713-09 7.72193-20 1.11613-13 2.0003+O9(My) Sm149

Sm150 1.3893E+14
Sm152 5.0338E+14
Sm154 4.2827E+14
S180 9.23652+11
S182' 2.0397E+14
S183 1.1014E+14
S184 2.3584E+14
S186 2.1883E+14

Pb204 6.6931E.13
Pb206 1.1522E215
Pb207 1.0566E21s
Pb208 2.50513+15
1234 6.53883+10 4.54883-15 5.08843-02 3.6073E-06 5.8455E-03 1.57993-13 2.86543-07 2.4573+05 (y) U234

1235 8.5599E+12 2.0022E-16 6.41543+00 1.9076E-05 2.6715E-04 7.22023-1S 1.23113-08 7.037E+02(My) U235

aBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/ci3 G(NeV/gvs) Sq/Cm3 Ci/crm3 ALI/cm3 T/2

U238 1.18032+15 3.9706E-15 8.0769E+02 3.0961E-06 5.8021E-03 1.56812-13 2.5560E-07 4.468E+03(My) U238

U239 7.45423+02 2.71243-14 5.51083-11 8.05153-03 3.6689E-01 9.91603-12 1.0277E-08 2.347E+01 (a) U239

here are 106 Nuclides.

Totals. 4.41293+22 9.4929E-10 1.8477873+04 1.4837E+03 1.9996E+03 5.4043E-08 5.07432-05

AJREF Reactor 
Q

AJBRF at the Omaha Veterans Affairs Nospital

Elapsed Time . 41.97 (y) Cooling Time 0.

COMPOSITION

EL ENT ATOMES/cm3

1 5.83775E+08
Be 2.16991E+10
Na 1.09073E+19
Mg 5.03160E+08
Al 1.10676E+22
Si 1.88622E+ll

P 3.97534E+03
5 9.35628E+20

C1 4.44436E+09
Ar 5.24495E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Si 3.090353+18

V 8.88s2E+316
Cr 7.34665E+16
Mn 3.21983E+17
Pe 2.44268E+21
Co 1.44063E+16
xi 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.52220E+07
As 1.133352+16
2e 7.50689E+07
Br 3.54167E+15
Kr 3.39683E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
Zr 5.74016E+16
Nb 4.56952E+15
Mo l.50502E+06
In 3.12104E-07
Sn 3.35002E+05
Sb 1.16227E+15
Te 2.03115S+07

I 6.78935E-03
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Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
sit
Eu
Gd
Lu
Hf
Ta
W

Re
Hg

Pb
Bi
Sh

Np
Pu

4.03153E+06
9. 00847E+05
2. 011SE+17
3.23786E+06
1..65750E-01
5.30569E-02
6. 94072E+04
6.16694E+04
1.B8252E+1S
1.51803E+08
1.37010E+06
0.00000E+00
1.69778E-02
2.40448E+04
7.69706E+14
2 .43333E+06
1.95545E-01
6.94656E-01
4.78079E+15
2. 05925E+03
2.92783E-02
1.18888E+15
3.36832E+03
3 .32768E+07

Production of E. 0. appm/y.

Production of Be . 0. appw/y.
AJBRF Reactor

AJiRF at the Gmaba Veterans Affairs Hospital

At Cooling Time 0.

Energy distribution of decay gasma-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

E range
10 -, 100 3ev)

0.1 -. 0.2 14eV)
0.2 -> 0.4 MeV)
0.4 --. 0.6 MeV)
0.6 - 0.8 MeV)
0.8 -, 1.0 14eV)
1.0 -. 1.22 MeV)

(1.22 ->1.44 HeV)
(1.44 -. 1.66 M4eV)
(1.66 -. 2.0 MeV)

2.0 -, 2.S MeV)
2.S -. 3.0 14eV)
3.0 -. 4.0 XeV)
4.0 -50 SO eV)
S.0 -. 6.5 14eV)

keV/cm3-s
2.8347E-02
1.68741-03
3. 6133E-02
1.9795E+00
1.4643E-02
2.84811+00
4.7010E-02
1.7489E+00
9.8692+o00
3.3631E+03
1.5024E+00
2.24991+00
8. 6269E+01
8.9585E+00
5.26113-10

Photons/cm3-s
5.1540R-01
1.08861-02
1.2044E-01
3.9590E+00
2.0918Z-02
3.1646E+00
4.23521-02
1.31so0+00
6.3672E+00
1. 8378E+03
6.67751-01
8.18161-01
2.4648Z+01
1. 99081+00
9.14981-11

18-Group gaumma source distribution (PhotonS/cm3-s)

SCALE-ORNIL 18-Group gamna Library from 10 MeV to 10 reV

0.0000E+00 0.0000E+00 9.1498E-11 *1:9908E+00 2.4648E+01 .8.1816E-01

6.6775E-01 1.8378E+03 7.6822Rt00 4.2352E-02 3.1646E+00 2.09183-02

3.9590E+00 6.02213-02 6.0221E-02 1.0886E-02 2.5770E-01 2.5770E-01

AJBRF Reactor
AJB9R7 at the Omaha Veterans Affair. Hoepital

At Cooling Time % 364,87 (d)

Naclide N/cm3 WATT/cm3 JOULE/cm3 G(INeV/rs) Bq/cm3 Ci/cm3 ALI/cm3

Na 23
Al 27
Si 28

S 32
S 33
8 34
8 36
X 39
X 40
3 41

Ca 40
Ca 41

Cs 42
CM 43
Ca 44
Ca 46
Ca 48
SC 45
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50

V 51

Ct SO
Cr 52

1.0907Z+19
1. 1068Z+22
1.70931+11
8.89031+20
7.0172E+18
3.9390Z+19
1. 87131+17
1.2658E+21
1.5880E+17
9.13473+19
2.74453+22
7.40473+11
1.83171+20
3.8219Z+19
5. 90561+20
1. 1324Z+18
5.29413+19
1.2591E+16
2.5495E+17
2.2992E+17
2. 2782R+18
1.67193+17
1.6008E+17
2.2221E+14
8.8661E+16
3.1921E+1S
6. 1558E+16

2.9639E-13 1.72722+04 1.8228E-01 2.72503+00 7.36491-11 1.6926E-05 K 40

8.2997E-17 3.89111-04 2.9377E-OS 1.57943-01 4.26873-12 4.57801-08 Ca 41

5.7258E-24 3.8824E+01 1.5176E-11 3.2771E-11 8.8571E-22 1.6064E-16 V 50
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Cr 53
Cr 54
Kn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe St
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Ca 63
Co 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69
Ga 71

6.9793E+1S
1.7375E+1S
3.2198E+17
1.4290E+20
6.4728E+08
2.2412E+21
5.1785E+19
6.8395E+18
1.4406E+16
2.9537E+16
1.31378E+16
4.9463E+14
1.5767E+1S
4.0178E+14
2.0027E+16
8.9265E+15
2.2091E+16
1.2682E+16
1.8637E+1S
8 .5456E+1S
2.7273E+14
6.1006E+1.S
4 .0485E+15

4.9056E-15 6.1083E-07 3.6943E-03 5.1983E+00 1.4049E-10 1.7156E-06 Fe SS

AJBRF Reactor

Nuclide N/em3 1WATT/cs3 JVtUL~jcm3 G(Nev/g'.s) Sq/cei3 Ci/em3 ALI/eo3

As 75
Sr 79
Br 81
Rb 85
Sb 87
Sr 84
Sr 86
Sr 87
Br 88

Y 89
Zr 90
Zr 91
Zr 92
Zr 94
Zr 96
Nb 93
Sbl21
Sb123
Bal30
Bal32
Bal34
Bal35
Bal36
Bal37
Bal38
Sm144
Sm247
5ml48
Sm149
SmlSO
Sm152
SmlS4

Wl8 0
W182
W183
W184
W18 6

Pb2O4
Pb206
Pb207
Pb208
U234
U235
U238

364.9

1.1334E+16
1.7953E+15
1.7464E+15
2.1507E+16
8.2934Z+15
1.3656E+15
2.4044E+16
1.7070E+16
2.0138E+17
1.4325E+16
2. 9533E+16
6.4405E+15
9.E444E+15
9. 9764E+15
1.6072E+15
4.5695E+15
6.6494E+14
4. 9734E+14
2.2060E+14
2.1020E+14
5.0301E+15
1.3719E+16
1. 6345E+16
2.3375E+16
1.4921E+17
5.79812+13
2.82195+14
2.11595+14
2.6016E+14
1.38935+14
5. 0338+14
4.2827E+14
9.2365E+ll
2.03 97E+14
1.1014E+14
2.3584E+14
2.1883E+14
6.6931E+13
1.1522E+15
1. 0566E+15
2.5051OE+lS
6.53885+10
8.5599E+12
1.1803B+15

(d)

4.7942E-17 1.0469E+02 0.0000E+00 3.7977E-03 1.0264E-13 5.6937E-09 Rb 87

2.1518E-17 1.03775+02 O.OOOOE+00 S.8SlSS-0S
2.12135-22 6.7327E+01 0.0000E+00 6.6667E-10
8.4219Z-22 7.6688E+01 O.OOOOE+00 2.8S71E-09

1.581SE-15 2.8684E-09 Sm147
1.8018E-20 2.8011B-141 Sm148
7.7219E-20 1.1161E-13 Sm149

4.5488E-15 5.08845-02 3.6073E-06 5.8455E-03 1.5799E-13 2.86545-07

2.0022E-16 6.41543+00 1.9076E-OS 2.67152-04 7.2202E-1S 1.2311E-08

3.9706Z-15 8.0769E+02 3.0961E-06 S.80213-03 1.5681E-13 2.55605-07

3.1017E-13 1.8477871+04 1.8603E-01 8.0970E+00 2.1884E-10 1.9250E-05

U234
U235
U238

A.r8F Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time . 364.87 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

1:0
11

E range
( 10 -, 100 XeV)

0.1 -, 0.2 MeV)
0.2 -. 0.4 MeV)
0.4 -a 0.6 HeV)
0.6 -a, 0.8 MeV)

( 0.8 -a 1.0 5eV)
( 1.0 -a1.22 MeV)
(1.22 -a1.44 5eV)
(1.44 -a1.66 NeV)
(1.66 -a 2.0 NeV)
( 2.0 -a 2.5 MeV)

NeV/cem3s
8 .8113E-03
3.7397E-05
3.7000E-06
2.7868Z-05
3.4103E-09
1.9953E-09
1.9023E-09
1.6284E-09
4.2594E-01
1.6532E-09
1.9975E-09

Photooes/e3*s
1.6021B-01
2.4127E-04
1.2333E-05
5.57375-05
4.8719E-09
2.2170E-09
1.7138E-09
1.22433-09
2.7480E-01
9.0340E-10
8.8778E-10
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12 ( 2.5 -5 3.0 NeV) 1.5319E-09 S.5704E-10

13 3 3.0 -- 4.0 MeV) 1.78242-09 5.0926E-10

14 ( 4.0 - 5.0 MeV) 8.6382E-10 1.9196E-10

15 5.0 -, 6.5 MeV) 5.2611E-10 9.1498t-11

18-Group gamma source distribution (Photons/cm35s)

SCXLE-ORKL 18-Group gamma Library from 10 MeV to 10 KV

0.0000E+00 0.0000E+00 9.1498E-11 1.9196E-10 5.0926E-10 5.5704S-10

8.8778E-10 9.0340E-10 2.7480E-01 1.7138E-09 2.21702-09 4.87193-09

5.5737E-05 6.16673-06 6.1667E-06 2.4127E-04 8.01033-02 B.0103E-02

A.TRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

At Cooling Time * 364.87 (d1

COMPOSITION

ELEMENT ATOMES/Cm3

E 5.83775E+08
He 2.16991E+10
Na 1.09073E+19
Ng 5.03218E+08
Al 1.10676E.22
Si 1.88623E+ll
P 1.88099E-01
S 9.35628E+20

C1 4.44484E+09
Ar 5.22800E+08
K 1.35727E+21

Ca 2.83107E+22
Sc 1.25906E+16
Ti 3.09035E+18

V 8.88828E+16
Cr 7.34665E+16
Mn 3.21983E+17
Fe 2.44268E+21
Co 1.44063E+16
Ni 4.33883E+16
Cu 2.89540E+16
Zn 4.54555E+16
Ga 1.01490E+16
Ge 2.52239E+07
As 1.13335E+16
Se 7.50777E+07
Br 3.54167E+15
Kr 3.39703E+07
Rb 2.98003E+16
Sr 2.43858E+17

Y 1.43253E+16
zr 5.74016E+16
Nb 4.56952E+15
No 1.50541E+06
In 0.00000E+00
Sn 3.35043E+05
Sb 1.16227E+15
Te 2.03140O+07

I 6.79020E-03
xe 4.03204E+06
Cs 9.23794E+05
Ha 2.08115E+17
La 3.23806E+06
Ce 1.65771E-01
Pr 5.30613E-02
Nd 7.17779E+04
Pm 5.95117E+04
Sse 1.88252E+15
Eu 1.51831E+08
Gd 1.39197E+06
LU 0.000003+00
Ef 1.697782-02
Ta 2.40490E+04
W 7.69706E+14

Re 2.43363E+06
Eg 1.95536E-01
T1 6.95453E-01
Pb 4.78079E+15
Bi 2.05944E+03
Th 3.29431E-02
U 1.18888E+15

Np 9.24857E-44
Pu 3.32799E+07

Totals, 4.41291E+22

A.TBRP Reactor 
AJBRP Soil (Side) Flux

AJBRP at the Omaha Veterans Affairs Hospital

Time D (Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3

zero 3.709E-04 8.509E+02 2.0003+03 5.404E-02 5.074E-05 9.493Z-10 1.8477873+04

364.9 (d) 4.651E-08 3.446E+00 8.097E+00 2.1883-04 1.925E-OS 3.102E-13 1.8477873+04
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aJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

For a volume of 1.00002+00Ccis3) of N3S Concrete s1

Time Becquerel Sv/h ALI
zero 2.000E+03 3.709E-04 5.0741-OS

364.9 (d) 8.0971.00 4.651E-08 1.925E-05

A3JRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Bq/Kg rw/Kg Ci/Ng
zero 8.5093+05 4.0403-10 2.300E-05

364.9 (d) 3.446E+03 1.320E-13 9.312E-08

AJBRF Reactor
AJBRF at the Omaha Veterans Affairs Hospital

Time Sq/g Sv/h W/g
zero 8.5093+02 3.7091-04 4.040E-10

364.9 (d) 3.4463.00 4.651E-08 1.3203-13

AJ3RF Soil (Side) Flux

Watt
9.493E-10
3.102E-13

A13RF Soil (Side) Flux

MeV/rs
1.4843+03
1.8603-01

AJBRF Soil (Side) Flux

C1 Index
2.7333.03
4.1081-01

The Library *FENDL/D-2 Decay&ICNP72 Hazard Data . Clearance 2000

we hope that all was O.X.1

A
A A

A A
Aaaaa
A A NALYSIS OF

N N
RN 10
N N N
N RNN
N NEUTRON

I
I
I
I
I NDUCED

TrIT
T
T
T
T RANMUTIAfTIONS £

A
A A

A A
AIAA1
A A CrIVATION

DDD
D D
D D
D D
D D
D D
DOD UEMILA

Ii(,t
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ANITA-2000 INPUT FILE

*36inv
a36clr

34 6NYAJBRF Reactor
AJBRr Omaha Veterans Affairs Hospital Reactor Facility Activation

8.03 1.0000-12 1.0 Rebar
Li 0.00000010
N 0.00007700
Na 0.00000720
Al 0.00018000
K 0.00004000
Ca 0.00005000
Sc 0.00000010
Ti 0.00070000
V 0.00020100
Cr 0.13100000
Mn 0 .94000000
Fe 98.00000000
Co 0.00010300
Ni 0.010107000
Cu 0.00298000
Zn 0.00006700
As 0.00012900
Br 0.00000110
Rb 0.00002000
Sr 0.00000040
No 0.00021800
Ag 0.00000420
Sb 0.00004700
Cs 0.00000060
Ba 0.00040000
La 0.00000030
Sm 0.00000004
Eu 0.00000009
No 0.00000004
Lu 0.00000060
Of 0.00000080
Ta 0.00000060
W 0.00001500
U 0.00000090

1 4
9.32074.070 .0
1.00000+001.00000+031.00000+061.00000+09
0

-1

ANXTA-2000 OUTPUT FILE

A
AA

A A
AAAAA
A A NMLYSIS OF

N N
JNNX
NNN
N NN

IM

I
I NDUCED

T

S RANSHUVATIONS a

A
A A

A A
ALMA

A A CT1V=aCN

ODD
D D

D D
D D,D D
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D D
DOD U1MILA

.--.. -*-----................. . ..- ** ......... ***-......---....-

* Authors, *

* Dan Gabriel Cepraga - ENEA Bologna Italy *
* Gilio Cambi - Bologna University Italy *

* Manuela Frisoni - ATHENA S.a.S. Bologna Italy *
Gian Carlo Panini - ENEA Bologna Italy *

* (ANITA-2000 is based on the ANITA code by C. Pontix
* and S.Stramaccia - CRC JRC Ispra,1989) *~~~~~~~~~~~........... ......... ---.---...------

The Library *PENDL/D-2 Decay&ICRP72 Hazard Data + Clearance 2000
contains 1840 Nuclides.

Gama Data were supplied for 1390 Nuclides.
A0BRP Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

The Library Activation library
containsl23s2 Reactions.

at 175 Groups.

Set of Fluxes 6 . A.7BRF Soil (Side) Flux

Fluxes
0.000003+00
0.000003+00

0.000003+00
0.00000E+00
O.00000X+00
0.000003*00
o.ooooo0+00
O. 00000+00

0.000003+00
0.000003+00
0. 000003+00

O. 00000.+00
0.00000E+00
2.78570Z+05
2.78570Z+05
2.78570Z+05
2. 785703+05
2.78S709.OS
2.785702+05
2.785703+05
2.785703+05
2.785702+05
2.78S703.05
2.785703+05
2.785703+05
2.78S703+05
2.7S5703+05
2.785703+05
1.181603+05
1.18160Z+05

0.000003+00
0.000003.00
0.000003+00
0.000003+00
0.000003+00
0. 00000Z+00
0.00000 00
0.000003+00
0.00000Z+00
0. 00000Z+00
0.00000Z+00
0.000003+00
0.000001+00
2 .785703+05
2.78S703+05
2.785703+05
2.78570Z+05
2.785703+05
2.78S703+05
2.785703+05
2.78570Z+05
2.78570E+05
2.785703+05
2.785703+05
2.78570Z+05
2.785703+05
2.785703+05
2.785703+05
1.181603+05

0.000003+00
0.00000Z+00
0.. 000003+00
0.000003+00
0.000003+00
0.000003+00
0.000003,00
0.00000R+00
0. 000002+00
0. 00000Z+00
0.000003+00
0.000003+00
0. 000003+00
2.785703+05
2.78570Z+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.78S703+05
2.785701+05
2.785703+0O
2.785701+05
2.78S703+05
2.785703+05
2.785703+0O
2.785701+05
1.181603+08

O. 00000+00 0.000003+00
0.000003+00 0.000003+00
0.00000Z+00 0.00000Z+00
O.00000Z+00 0.000003+00
O.000003+00 0.000003+00
0.000003+00 0.000003+00
0.000003+00 0.000003O00
0.000003+00 0.000003+00
0.000003+00 0.00000Z+00
0.000003+00 0.000003+00
0.000003+00 0.000001+00
0.000003+00 0.000003+00
2.78570Z+05 2.785701+05
2.78570Z+05 2.78570Z+05
2.785703+05 2.785702+05
2,785703+05 2.785702+05
2.785703+05 2.785703+05
2.785703+05 2.785703+05
2.785703+05 2.785703+05
2.785703+05 2.785701+05
2.785703+05 2.78570Z+05
2.785703+05 2.785703+05
2.785703+05 2.785703+05
2.785703+05 2.785703+05
2.785701+05 2.785703+05
2.785703+05 2.785703+05
2.785703+05 2.785703+05
2.785701+05 1.181603+05
1.181603+05 1.181603+05

0.00000R+00
0.000003+00
0.000003+00
0.00000Z+00
0. 000001+00
0.000003+00
0.000003+00
0.000003+00
0.000003+00
0. 00000E+00
0.000003+00
0 .000003+00
2.785703+05
2.785703+05
2.78570Z+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2 .78570E+05
2.785703+05
1.181603+05
1.181603+05

Total Flux at 175 Groups . 2.641335+07 I

DENSITY 8.030(g/cm3)

IME. Weight C AT.W1ZIGT ISO Rel.Abb. K/cm3

Li 0.000 ppm 6.9400
Li 6
Li 7

N 0.770 ppm 14.0080
N 14
3 15

Ha 0.070 ppm 22.9910
Ka 23

Al 0.0002 26.9800
Al 27

X 0.400 ppm 39.1000
K 39
K 40
3 41

Ca 0.500 pM 40.0800
Ca 40
Ca 42
Ca 43
Ca "
Ca 46
Ca 48

Sc 0.000 ppm 44.9600

0.07500
0.92500

0.99634
0.00366

1.00000

1.00000

0.93258
0.00012
0.06730

0.96941
0. 00647
0.00135
0.02086
0.00004
0. 00187

0.00000+00
O . 00000Z+00

2.658123+17
2.648393+17
9. 72872Z+14

1.472312.16
1.47231.+16

3.226192+17
3.226193+17

4.947013+16
4.61349S+16
5.788013+12
3.32944Z115

6.032573+16
5.84803Z.16
3.903071,14
8.143973,13
1.258392+15
2.413033+12
1.128093+14

0.000002+00
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Sc 45

Ti 0.0007 47.9000
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 0.0002 50.9500
Vso

- V 51

Cr 0.1310 52.0100
Cr SO
Cr 52
Cr 53
Cr 54

MD 0.9400 54.9400
Mn Ss

Fe 98.0000 55.8500
Fe 54

e 56
Fe 57
n.58

Co 0.0001 58.9400
Co 59

Ni 0.0011 58.7100
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64

Cu P.0030 63.5400
Cu 63
Cu 65

Zn 0.670 ppm 65.3800
Zn 64
Zn 66
Zn 67
za 68
Zn 70

As 0.0001 74.9200
An 75

Br 0.010 ppm 79.9160
Sr 79
Br 81

Rb 0.200 ppm 85.4800
Rb 85
Rb 87

Sr 0.000 ppm 87.6300
Sr 84
Sr 86
Sr 87
Sr U7
sr 88

No 0.0002 95.9500
No 92
Mo 94
Mo 95
No 96
No 97
No 98
16o100

Ag 0.040 ppm 107.8800
AgI07
Ag107

Sb 0.470 ppm 121.7600
Zbll
Bb123

Cm 0.000 ppm 132.9100
Cx133

5a 0.0004 137.3600
3al30
Bal32
Ba134
Sal35
5al36
Zal37
Lal38

Lal39

am 0.000 ppm 150.3500
8.144
8.l47

8.149
8.150SM138.52
8154

zU 0.000 PPM 152.0000
8.31

Bo 0.000 ppm 164.9400
1o163

Lu 0.000 ppm 174.9900
Lnl7S
Lu176

1.00000 0.000001+00

7. 066798+17
0.08250 5.83010Z+16
0.07440 5.257698.16
0.73720 5.20964.+17
0.05410 3.823148+16
O.05180 3.660608+16

1.907718+17
0.00250 4.769278.14
0.99750 1.902948+17

1.217998+20
0.04345 5.29217Z+18
0.83790 1.020568+20
0.09soo 1.15709.+19
0.02365 2.88055E+18

8.27369Z+20
1.00000 8.27369Z+20

8.485218.22
0.05850 4.963858+21
0.91750 7.785188+22
0.02120 1.798878+21
0.00280 2.375868+20

8.45059.+16
1.00000 8.45059Z+16

8.813168+17
0.68077 5.999738+17
0.26223 2.311072+17
0.01140 1.004708+16
0.03634 3.202708+16
0.00926 8.16098.+15

2.26793.+18
0.69170 1.568728+18
0.30830 6.992028+17

.4.955538+16
0.48600 2.408398+16
0.27900 1.38259Z+16
0.04100 2.031778.15
0.18800 9.31639Z+15
0.00600 2.973328.14

8 .326299+16
1.00000 8.32629Z+16

6.05099Z+14
0.50690 3.067248+14
0.49310 2.983748+14

1.131428.16
0.72170 8.165498+15
0.27830 3.14875S+15

0. 000008+00
0.00560 0.000008+00
0.09860 0.000008+00
0.07000 0.000008+00
0.82580 0.000008+00

1.098681+17
0,14840 1.630448.16
0.09250 1.016288+16
0.15920 1.749108+16
0.16680 1.832608+16
0.09550 1.049248+16
0.24130 2.651128+16
0.09630 1.058038+16

1.79299Z+15
0.51839 9.294708+14
0.48161 8.635248+14

1.866618+16
0.57210 1.067898+16
0.42790 7.987218+15

O.000008+00
1.00000 0.80000z+00

1.408188+17
0.00106 1.4926$Z+14
0.00101 1.422278+14
0.02417 3.403588+15
0.06592 9.28275Z+15
0.07854 * 1.10599E+16
0.11232 1.58167Z+16
0.71698 1.009648+17

0.000001+00
0.00090 O @O.000000
0.99910 0.00000Z+00

0.000008+00
0.03080 0.00000+.00
6.14990 :O.000008+00
0.11240 0.00000+00
0.13820 O.OOOOO+OO
0.07360 0.O00000+00
0.26740 0.800008+00
0.22750 0.000008+00

0.00000o+00
0.47810 0.800002+00
0.52190 0.0000O8+00

0 .00004t+00
1.00000 0.000008+00

0.00000+00
0.97410 Q.OOOOO+0O
0.02590 O.OOOOO+00
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Hf 0.000 ppm 17a.5000 0.000002+OO
3fl74 0.00162 0.00000+00
Hf 176 0.05206 0.000003400
Bfl77 0.18606 0.000003+00
Hf178 0.27297 0.000003+00

fl79 0.13629 0.00000+00
31180 0.35100 0.000003+00

Ta 0.000 ppm 180.95oo O.OOOOO00
TalS O 0.00012 0.000003+00
Tal81 0.99988 0.000003+00

II 0.150 ppm 183.8600 3.945152+15
11180 0.00120 4.734181+12
1182 0.26500 1.045473+1S

1183 0.14310 5.64SS1Z+14
W184 0.30640 1.208793+1S
1186 0.28430 1.121613+15

U 0.000 ppm 238.0700 0.000003+00
U234 0.00006 0.000003+00
U235 0.00720 0.000003.00
U238 0.99274 0.000003.00

99.0773
AJ8R? Reactor
AB3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Isotope K/cm3

Li 6 0.000003E00
Li 7 O.OooOOE300

N 14 2.64839E+17
N 15 9.72872E314

Na 23 1.47231E416
Al 27 3.22619E+17

K 39 4.61349E+16
B 40 5.78801.E12
X 41 3.32944E.15

Ca 40 5.84803E+16
Ca 42 3.903073.14
Ca 43 8.14397E313
Ca 44 1.25839E31S
Ca 46 2.41303E+12
Ca 48 1.12809E314
Sc 45 0.00000E+00
Ti 46 5.830103.16
Ti 47 5.25769E316
Ti 48 5.20964E317
Ti 49 3.82314E+16
Ti 50 3.66060E-16

V SO 4.769273+14
V 51 1.90294E417

Cr SO 5.292179.18
Cr 52 1.02056E320
Cr 53 1.15709E+19
Cr 54 2.88055E+18
Mn 55 8.27369E.20
Fe 54 4.96315SE21
Fe 56 7.785183+22
Fe 57 1.79887E+21
Fe 58 2.37586E320
Co S9 8.45059E+16
Ni 58 5.99973E317
Ni 60 2.311073.17
Ni 61 1.00470E316
Ni 62 3.20270E316
Ni 64 8.16098E315
Cu 63 1.568723+18
Cu 65 6.99202E+17
Zn 64 2.408393.16
Zn 66 1.38259E316
Zn 67 2.03177E+15
Zn 68 9.31639E+15
Zn 70 2.97332E+14
As 75 8.326293+16
Br 79 3.06724E314
8r 81 2.98374E314
Rb 85 8.16549E+15

AJ8RP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Isotope W/cm3

Rb 87 3.148753+15
Sr 84 0.000003+00
Sr 86 0.00000E+00
Sr 87 O.O0OO0O+00
Sr 8s 0.000003+00
Ho 92 1.630443.16
No 94 1.016283.16
Ho 95 1.749103+16
No 96 1.83260Z+16
No 97 1.049243+16
No 98 2.651123.16
HolOO 1.058033+16
Agl07 9.29470E314
AglO9 8.63524E314
Sbl21 1.06789E+16
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Sb123 7. 98721I.15
Ca133 0.OOOOO+OO
Bal30 1.4926SE+14
8a132 1.42227S+14
Bal34 3.40358E+15
Bal35 9.28275E+15
Bal36 1.10599E+16
Bal37 1.581671+16
Ba138 1.00964E+17
Lal3a O.OOO0OE+OO
LalI39 0.OO0O0E+OO
6m144 0.00000+00
Sml47 0.OOOOOE+OO
Sml48 0.0000OE+OO
Sm149 0.OOOOE+O0
SmlSO 0.000OOE+OO
SmlS2 0.000000E+0
Sm154 O.OOO0OE+OO
EulSl 0.00000M+OO
Eu153 0.000OO0+00
H0165 0.000002.00
Lu175 0.O0OOOOE+OO
lu176 0. 00000+00

Hfl74 0.00000E+O0

Hf176 0.0000OE+O0
Hfl77 0.000OE+00
Hf178 0.0000O+00
Hf79 O.OOOO0 +00
Hf80 O.OOOOOE+000
TalSO 0.O0OOOE+0O
TalSi O.OOOOOE+OO

WlSO 4.73418E.12
W182 1.04547E+15
Wll3 5.64551E+14
W184 1.20879E+15

AJ.BRF Rea ctor
AJRRF Omaha Veterans Affair, Hospital Reactor Pacility Activation

Isotope N/cm3

vIt6 1.12161E+15
U234 0.00000+00
U235 0.0O00OE+OO
U238 0.00000E+00

In Total 8.58066z+22 Min. acceptable Conc. *.580662+10 N/cm3.

Zlapsed Time.

Step 1 * Activation of 9.32074E+07(s), i.e. 2.95 (y) 2.95 (y) Intervals * 2

Cooling Times (s)

1.00002+00 1.00003+03 1.00003+06 1.00002+09

1.0 (a) 16.7 (m) 11.6 (d) 31.7 (y)
AJ3RF Reactor

AJ3RP Omaha Veterans Affairs Nospital Reactor Facility Activation

Elapsed Time 2.98 Cy) Cooling Time 0.

Iuclide N/em3 KATS/e13 JO&V/ct3 G(MeV/g*s) Bq/cm3 Ci/cl3 ALI/Cm3 T/2

I 14 2.6484E+17
H 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17
2 39 4.6135E+16
R 40 5.78802.12 1.08032-17 C.2955Z-01 1.9444B-06 9.93221-05 2.6C44Z-15 6.1691-10 1.2802S03(my) E 40
3 41 3.3294+.15

Ca 40 5.84803+16
Ca 42 3.9031Z+14
Ca 43 8.14402+13
Ca 44 1.2584Z+15
Ca 46 2.41302+12
Ca 48 1.12813+14
Ti 46 5.8301S+16
Ti 47 5.2577B+16
Ti 48 5.2096217
Ti 49 3.8231B+16
Ti SO 3.66062+16

V 0 4.76932+14 1.22829-23 8.3329Z+01 3.5324Z-12 7.0337S-ll 1.9010-21 3.44792-16 1.489Z+11(my) V 50
V 51 1.10293+17

Cr s0 5.29223.+1
tr 51 1.6642Z+08 2.82642-13 9.75962-07 1.96582-01 4.81952+01 1.30262-09 1.8325S-06 2.770Z+01 (d) Cr 51
Cr 52 1.02062+20
Cr 53 1.15712+19
Cr 54 2.88062+18
Cr 55 2.47282+02 1.42292-13 4.36062-11 4.2634Z-04 8.06892-01 2.18082-11 1.1301Z-09 3.5402+00 CM) Cr 55
Kn 55 8.27372+20
Mn 56 1.9982Z.08 6.03322-09 8.08092-05 3.1595Z+03 1.4918X+04 4.03199-07 3.729SX-03 2.5792+00 (h) Mn 56
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Fe 54 4.9638E+21
Fe 55 5.1170E+11 3.8780E-12 4.8288E-04 8.54691-01 4.1094E+03 1.1107E-07 1.3563E-03 2.735E+00 (y) Fe 55
Fe 56 7.7852E.22
Fe 57 1.7989E+21
Fe SS 2.3759E+20
Fe S9 2.3847E+09 9.0033E-11 4.9935E-04 6.3676E+01 4.2996E+02 1.1621E-08 7.7331E-04 4.450E+01 (d) Fe S9
Co S9 8.45063+16
Co 60 5.5643E+08 9.6600E-13 2.3182E-04 7.23013-01 2.31863+00 6.2666E-11 7.8865E-06 5.271E+00 (y) Co 60
Co 60.1 3.66043+03 4.12173-14 .3.736SE-11 3.48342-03 4.03743+00 1.0912E-10 6.86633-09 1.0473+01 (m) Co 60ml
Ni SS 5.99973+17
Ni 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 S.2059E+05 6.3030E-13 4.15S2E-08 2.9518E-01 1.2438+01 3.36183-10 1.4932E-06 1.270E+01 (h) Cu 64
Cu 65. 6.9920E+17
Cu 66 1.04923+03 4.38783-13 1.9372E-10 2.4227E-02 2.3765E+00 6.4231E-11 3.80253-08 5.1003+00 (m) Cu 66
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15

AJBRF Reactor

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G(MeV/9-s) Bq/cm3 Ci/cm3 ALl/Cm3 T/2

Zn 68 9.31643+1S
Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 8.0992E+05 1.4176E-12 1.93S0E-07 3.19693-01 5.9245E+00 1.60123-10 9.47933-06 1.0973+00 (d) As 76
Br 79 3.0672E+14
Br 81 2.98373+14
Rb SS 8.1655E+1S
Rb 87 3.148SE+15 1.82023-17 3.97493+01 0.00003+00 1.44192-03 3.8970E-14 2.1617E-09 4.796E+04(Ny) Rb 87
No 92 1.6304E+16
No 94 1.0163E+16
No 9S 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E.16
Mol00 1.0580E+16

*A9107 9.25473+14
Agl09 8.6352E+14
AgilO 4.80093+01 2.6105E-13 9.30331-12 5.83373-03 1.34713+00 3.6409E-11 8.86273-10 2.4703+01 (a) Agll0
Sbl21 1.0679E+16
Sb122 8.4369E+05 4.03203-13 1.35503-07 1.36893-01 2.51043+00 6.78503-11 4.26953-06 2.6963.00 (d) Sbl22
Sb123 7.98723+1S
Sbl24 8.66653+06 4.15183-13 3.11693-06 2.67863-01 1.15443+00 3.11993-11 2.88593-06 6.0233+01 (d) Sbl24
Ba130 1.4927E+14
Bal32 1.4223Z+14
Bal34 3.4036E+15
Bal35 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
11182 1.0455E+15
N183 5.6455E+14
F184 1.2088E+1S
W186 1.1216E+1S

here are 83 Nuclides.

I

i

Totalst 8.5807E+22 6.13213-09 1.237092E+02 3.2260E+03 1.9539E+04 5.2807E-07 5.88703-03
AJBRF Reactor

AJURF Omaha Veterans affairs Hospital Reactor Facility Activation

Elapsed Time . 2.95 (y) Cooling Time 0.

COM7POSITON s

ELEMENT ASOMES/cm3

E 2.80576E+07
le 6.10066E+04
Li 0.00000E+00
Be 0.000003+00

B 2.88364E-02
C 2.52551E+07
N 2.65S123+17
O 1.250003+00

Na 1.47231E+I6
Mg 6.995263+05
Al 3.226193+17
Si 5.134603+06
8 1.76455E-03

Cl 3.211533+04
Ar 2.100843+04

K 4.947013+16
Ca 6.03257B+16
SC 4.96073Z+04
Ti 7.066793+17

V 1.90771E+17
Cr 1.21799E+20

i C
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nn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 3.00044E.06
Ge 1.26344E+02
As 8.32629E+16
Se 5.51711Z+08
Br 6.05099E+14
Kr 5.97903E+06
Rb 1.13142E+16
Sr 7.99726E+06
Y 1.03416E+01

Zr 4.58549E+03
Nb 1.10157E+03
Mo 1.09868E+17
Tc 2.189791+07
Ru 5.34860E+06
Pd 3.23733E+05
Ag 1.792991+15
Cd 1.40978E+08
In 5.01239E-06
Sn 5.52639E+06
Sb 1.86661E+16
Te 3.26793E+08

1 4.50515S-03
Xe 2.73136E+06
Cs 1.16443E+05
Ba 1.408181+17
La 2.25803Z+06
Ce a.OOOOOE+00
Pr O.OOooOE+00
Nd O.OOOOOE+00
Pm O.OOOOO+00
Sm O.OOOOOE+00
Eu 0.00000+00
Gd 0.00000E.00
Tb 0.000001+00

Hr 0.00000E+00

TSm 0.00000+00
Yb 0.000E0+00
Lu 0.00000E+00
Rf 8.96983E-02
Ta 1.06545E+05

W 3.94515E+15
Re 1.25933E+07
Th O.OOOOOE+00

U 0.OOOOOE+00
Np 0.00000.+00
Pu 0.000001+00

Production of B 0. appw/y.

Production of Re 0. appm/y-
A32RF Reactor

AJSR3 Omaha Veterans Affairs Hospital Reactor Facility activation

At Cooling Time 0.

Energy distribution of decay ganma-rays

Group Brange MeV/cm3*a Photonu/cm3-s
1 ( 10 -a 100 rev) 1.51641+00 1.2575X+02
2 ( 0.1 -a 0.2 Mev) 3.20001+00 2.0645Z+01
3 1 0.2 -a 0.4 MeV) 1.94031+00 6.46741+00
4 0.4 -a 0.6 MeV) 4.7C79B+00 9.5757R+00
5 ( 0.6 - 0.3 36eV) 1.23831+00 1.7693Z+00
6 ( 0.8 -a 1.0 lev)) 1.2489B+04 1.3877E+04
7 1 1.0 -*1.22 IteV) 2.7792Z+02 2.5037Z+02
* (1.22 -a1.44 30eV) 2.6472Z+02 1.9904Z+02
9 (1.44 -al.66 30eV) 4.0375B-01 2.6048E-01

10 (1.66 -a 2.0 Itev) 7.4260E+03 4.0579B+03
11 ( 2.0 -a 2.5 IeV) 4.51961+03 2.0097.+01
12 1 2.5 - 3.0 MeV) 7.92973+02 2.8835B+02
13 C 3.0 -a 4.0 KeV) 7.95241+01 2.21Z.01
14 4 4.0 -a 5.0 IleV) 0.0000OO00 0.000OO+00
15 C 5.0 -a 6.5 3ev) 0.00003+00 0.0000+00

18-Group gaa aource distribution (lhotona/cm3*s)
SCA I-02 1t-Group gamma Library ftro 10 nev to 10 EeV

0.00001o+0 0.00002+00 O.00002+00 0.00001.00 2.27211.02 2.81351+02
2.00871+03 4.05795+03 1.99302.02 2.50371+02 1.38771+04 1.76932+00
9.57571+00 3.23381+00 3.233$8+00 2.06451+01 6.2876Z+01 6.2876C+01

AJBRP Reactor
SJOR3 Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 1.00 (a)
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Nuclide N/cm3 WASrjcm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 AII/cm3

N 14 2.6484Z+17
N 15 9.72871*14 _

Na 23 1.4723E.16
Al 27 3.2262E+17

K 39 4.6135E+16
X 40 5.78801E12 1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.16913-10 X 40
X 41 3.32941+15

Ca 40 5.8480E116
Ca 42 3.9031E114
Ca 43 8.1440E113
Ca 44 1.2584E115
Ca 46 2.4130E112
Ca 48 1.1281E+14
Ti 46 5.8301E.16
Ti 47 5.2577E116
Ti 48 5.2096EU17
Ti 49 3.82311.16
Ti SO 3.6606E*16

V SO 4.76931.14 1.22893-23 8.3329E+01 9.5324Z-12 7.0337Z-11 1.90101-21 3.4479E-16 V SO
V 51 1.90292.17

Cr SO 5.2922E118
Cr 51 1.66421.08 2.82641-13 9.75961-07 1.96583-01 4.8195E+01 1.3026E-09 1.8325E-06 Cr 51
Cr 52 1.02061+20
Cr 53 1.1571E.19
Cr 54 2.8806E+18
Cr 55 2.46481+02 1.4182Z-13 4.3464Z-11 4.24951-04 8.0426E-01 2.1737Z-11 1.1264E-09 Cr 55
Mn S5 8.27371+20
Mn 56 1.9980Z.08 6.0328Z-09 8.0803Z-05 3.1593Z103 1.49173.04 4.0316Z-07 3.7293Z-03 Mn 56
Fe 54 4.96381,21
Fe SS 5.11703.11 3.87801-12 4.8288Z-04 8.5469E-01 4.10948-03 1.11073-07 1.3563E-03 Fe 55
Fe 56 7.7852Z+22
Fe 57 1.7989E+21
Fe 58 2.37S9E+20
Fe S9 2.38473*09 9.003.31-11 4.99353-04 6.36761*01 4.29961+02 1.1621E-08 7.7331g-04 Fe S9
Co 59 8.4506E116
Co 60 5.56433.08 9.66001-13 2.31821Z-04 7.23013-01 2.31861+00 6.2666Z-11 7.88653-06 Co 60
Co 60ml 3.65641*03 4.11721-14 3.7327Z-11 3.47958-03 4.03303,00 1.09001-10 6.ss88z-09 Co 60M
Ni 58 5.99971+17
Ni 6O 2.31111*17
Ni 61 1.0047Z*16
Ni 62 3.2027E116
Ni 64 8.1610E.15
Cu 63 1.56871.18
Cu 64 8.20583+05 6.30291-13 4.15813-08 2.9518S-01 1.24383+01 3.3617Z-10 1.4932E-06 Cu 64
CU 65 6.99201+17
Cu 66 1.0469Z.03 4.37791-13 1.93283-10 2.41723-02 2.37121+00 6.40851-11 3.7939Z-08 Cu 66
Zn 64 2.40841+16
Zn 66 1.38261.16
Zn 67 2.0318E+15
Zn 68 9.3164ES15

AJBRF Reactor

Nuclide N/cm3 WAST/c.3 JOULg/cm3 G(MeV/9gs) Bq/cm3 Ci/cm3 ALI/cm3

Zn 70 2.9733E114
A8 75 8.3263Z+16
As 76 8.0991Z.0S 1.41763-12 1.93803-07. 3.1969E-01 5.92453.00 1.60121-10 9.4792E-06 AS 76
Br 79 3.0672Z+14
Br 81 2.9837E*14
Rb 85 8.1655*S15
Rb 87 3.14881.15 1.82021-17 3.97493+01 0.0000+*00 1.44193-03 3.89701-14 2.1617Z-09 Rb 87
No 92 1.6304Z116
Mo 94 1.01631*16
Mo 95 1.7491E*16
Mo 96 1.83262*16
No 97 1.0492E116
Mo 98 2.65111.16
M0100 1.05801+16
AglO7 9.2947E114
AglO9 8.63523.14
AgilO 4.66823-01 2.53833-13 9.0460Z-12 5.67243-03 1.3099S*00 3.54021-11 8.61771-10 AgllO
Bbl21 1.06791+16
Bbl22 8.4369Z305 4.0319Z-13 1.3550Z-07 1.3689Z-01 2.5104Z-00 6.78503-11 4.2694Z-06 Sbl22
6bl23 7.98723,15
Sb124 8.66651+06 4.15183-13 3.11691-06 2.6786Z-01 1.15441.00 3.11993-11 2.88593-06 Sb124
Ba330 1.4927Z*14
Ba332 1.42232*14
Bal34 3.40362115
Bal35 9.28281*15
Bal3C 1.10603+16
Bal37 1.58173*16

al138 1.00963.17
95180 4.7342Z112
W182 1.04553Z15
95183 5.64551S14
It184 1:20883+15
11186 1.1216Z*15

1.0 (5) 6.1317Z-09 1.2370922+02 3.22582+03 1.9538Z*04 5.28043-07 5.88673-03

AJBRF Reactor
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AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 1.00 (s)

nergy distribution of decay gamma-rays

Group
1
2
3
4
.5
.6
7
5
9

10
11
12
13
14
15

* range
( 10 -, 100 UeV)

0.1 - 0.2 MeV)
0.2 - 0.4 eyV)

C 0.4 0.6 HeV)
0.6 - 0.8 MeV)

( 0.8 - 1.0 MeV)
C 1.0 ->1.22 HeV)
(1.22 -*1.44 MeV)
(1.44 -xl.66 MeV)
(1.66 -. 2.0 MeV)

2.0 - 2.5 MeV)
2.5 -' 3.0 HeV)
3.0 - 4.0 IeV)

C 4.0 - 5.0 Hev)
5.0 -> 6.5 NeV)

HeV/cm3-s
6.9164Z+00
3.20003+00
1.94033+00
4.78703+00
1.23741.00
1.24881+04
2.77913+02
2.64723+02
4.03753-01
7.42543+03
4.5192Z.03
7.92913+02
7.9S183+01
O.OOOO+300
0.00003.00

Photons/cm3-s
1.25753+02
2. 0645Z+01
6.4676Z+00
9. 5756Z+00
1. 7677Z+00
1. 3876Z+04
2. 50372+02
1. 9903Z+02
2.60483-01
4.0576X+03
2.00883*03
2.8833Z+02
2.27193+01
O.00003+00
O. 00003+00

18-Group gemma source distribution (Photons/cm3-s)
SCALE-ORNL lS-Group gamma Library from 10 MeV to 10 IeV

o.ooooz+00 0.00003.00 o.0ooo0o00 0.00003.00 2.2719Z+01 2.88333+02
2.0086Z303 4.05763+03 1.S929Z+02 2.50373*02 1.38763+04 1.76773+00
9.5756.Z00 3.23383+00 3.2338Z+00 2.06453+01 6.28763+01 6.28763+01

AJ.RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 16.67 (a)

Nuclide N/cm3 A7Tr/cM3 JO'L3/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

N 14
x 15

Na 23
Al 27

K 39
X 40
1 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr so
Cr 51
Cr 52
Cr 53
Cr 54
mn 55
NM 56
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe 59
Co 59
Co 60
Co 80.1
Ni 58
Si g0
Ni 61
Ni 62
N1 64
Ca 63
CU s4
Ca 55
Za 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75

2.6484Z317
9.72873+14

*1.4723S.16
3.22623.17
4.61353+16
5.78803+12
3.32943+15
5.84803E16
3.90313.14
8.1440E+13
1.2584R.15
2.4130E.12
1. 1281E+14
5.83013+16
5.2577E+16
5.2096E+17
3.8231E+16
3.66063+16
4.76933+14
1. 90293*17
5.2922Z+18
1.66373+08
1. 02063+20
1.1571Z+19
2.88 06E*18
8.27373+20
1.8544+.08
4.9638Z+21
5.11693.11
7. 7852Z+22
1.79893+21
2.37593+20
2.3843Z+09
8.4506.+16
5.5643Z308
1.21483+03
5.9997Z+17
2.31113+17
1. 00471+16
3.20273+16
8.16103+15
1. S87Z+18
8.08243+05
S. 99203+17
2 .40841+16
1.3826Z+1*
2.0313Z+15
9.31643+1S
2 . 9733Z+14
8.32631+16

1.08033-17 6.29553-01 1.94443-06 9.9322E-05 2.6844B-15 6.16911-10 X 40

1.2289B-23 8.33293*01 9.53243-12 7.0337E-ll 1.90103-21 3.44793-16 V 50

2.8256Z-13 9.756CZ-07 1.9652Z-01 4.81813.01 1.3022Z-09 1.8320E-06 Cr 51

5.59923-09

.3.8780Z-12

9.0017Z-11

*9.66003-13
-1.36793-14

7.49963-05 2.93223*03 1.38453+04 3.74193-07 3.46123-03 Mn 56

4.8288Z-04 8.5469B-01 4.10943+03 1.1107B-07 1.3562B-03 Fe SS

4.9926Z-04 6.36641.01 4.2988Z+02 1.1618Z-08

2.31823-04 7.2301Z-01 2.31863+00 6.26663-11
1.24013-11 1.15603-03 1.33993+00 3.6214Z-11

7.73171-04

7.88653-06
2.27888-09

Fe 59

Co 60
Co 60.1

6.20823-13 4.09573-08 2.90743-01 1.2251.X01 3.3112Z-10 1.47083-06 Co 64

A.3RF Reactor

hiclite N/cm3 c NAT?/cM3 JOULZ/cm3 G(MeV/g-s) Rq/cM3 Ci/cM3 ALI/cm3
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As 76 8.0401E+05 1.4073E-12 1.9238E-07 3.1736E-01 5.8814E+00 1.5896E-10 9.4102E-06 An 76
8r 79 3.0672E+14
Br 81 2.9837E+14
Rb 82 1.1630E+15 j
Rb 87 3.14881+ 5 - 1.8202E-17 3.9749E+01 0.0000E+00 1.44193-03 3.8970E-14 2.1617E-09 Rb 87
No 92 1.6304E+16
Mo 94 1.0163E+16
MO 95 1.7491E+16
Ho 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MoO10 1.05803.16
A9107 9.2947E-14
AglO9 8.6352E.14
Sbl2l 1.0679E+16
Sbl22 8.41203+05 4.02003-13 1.35103-07 1.3649E-01 2.5030E+00 6.7649E-11 4.2568E-06 Sbl22
Sbl23 7.98723+15
Sbl24 8.66543+06 4.15123-13 3.1165E-06 2.67833-01 1.15423+00 3.1195E-11 2.88563-06 Sb124
Bal30 1.49273+14
Bal32 1.4223E+14
3al34 3.4036E+15
Ba135 9.2828E+15
Ba136 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E.17

W180 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+15

16.7 (m) 5.69723-09 1.237091E+02 2.9987E.03 1.8458E+04 4.9H86E-07 5.6184E-03

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 16.67 (m)

Energy distribution of decay gma-rays

Group B range MeV/cm35s Photons/=3-s
1 t 10 -. 100 UeV) 6.9069E+00 1.25582+02
2 ( 0.1 - 0.2 MeV) 3.19943+00 2.0642Z+01
3 C 0.2 - 0.4 MeV) 1.9397E+00 6.4656E+00
4 C 0.4 - 0.6 HeV) 4.7396E+00 9.4792E+00
S C 0.6 - 0.8 WeV) 1.1964S+00 1.7092Z+00
6 C 0.8 - 1.0 HeV) 1.1591E+04 1.2879B+04
7 C 1.0 -a1.22 HeV) 2.7721E+02 2.4974B+02
8(1.22 -a1.44 HeV) 2.63093+02 1.9781E+02
9(1.44 -. 1.66 HeV) 4.0299Z-01 2.6000E-01

10 (1.66 -2.0 14eV) 6.891SE+03 3.7660E+03
11 C 2.0 - 2.5 ReV) 4.19452+03 1.8642E+03
12 C 2.5 - 3.0 HeV) 7.3593B+02 2.67613+02
13 C 3.0 - 4.0 #eV) 7.3803Z+01 2.10873+01
14 C 4.0 - 5.0 MeV) 0.0000E+00 0.0000+00
15 S.0 - 6.5 HeV) O.OOOO+00 0.0000+00

18-Group gam sa ource distribution (Thotons/cm3-s)
SCAL3-ORNL 18-Group gamma Library from 10 HeV to 10 ReV

0.0000Z+00 0.00003+00 0.00003+00 0.00003+00 2.10873+01 2.67613+02
1.86421+03 3.76601+03 1.98073+02 2.49743+02 1.2879E+04 1.7092E+00
9.4792E+00 3.2328E+00 3.2328E+00 2.0642E+01 6.2790E+01 6.2790E+01

AJBRF Reactor
AJBRP Oeaba Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 11.57 (d)

Nuclide N/cm3 WATr/ce3 JOULZ/c33 GC(NeV/g-s) Bq/cm3 Ci/cm3 ALI/ca3

N 14 2.6484E+17
li 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17
K 39 4.6135E+16
K 40 5.7880Z+12 1.0803Z-17 6.2955Z-01 1.9444Z-06 9.93223-05 2.68443-15 6.16913-10 K 40
K 41 3.3294Z+15

Ca 40 5.84803+16
Ca 42 3.9031Z+14
Ca 43 8.1440E.13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301Z+16
Ti 47 5.2577Z+16
Ti 48 5.20963+17
Ti 49 3.8231Z+16
Ti so 3.66063+16
V 50 4.7693Z+14 1.22893-23 8.3329Z+01 9.5324Z-12 7.03373-11 1.90103-21 3.4479Z-16 V 50
V 51 1.9029Z+17

Cr 50 5.2922.+18
Cr 51 1.2457E+08 2.1157Z-13 7.3057Z-07 1.4715B-01 3.6077Z+01 9.7505Z-10 1.37173-06 Cr 51
Cr 52 1.0206E+20
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Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe S9
Co 59
Co 60
Ni 58
Yi 60
xi 61
xi 62
Xi 64
Cu 63
Cu 65
zn 64
2n 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85

1.1571Z+19
2.88063+18
8.27371+20
4.9638Z+21
5.0760E311
7.7852E+22
1.79891.21
2.37591.20
1.9913E+09
8.45061+16
S.5412Z108
5. 99971+17
2.3111z+17
1. 0047Z316
3.2027Z116
8.16101+15
1.56871+18
6. 9920Z+17
2.40841.16
1. 3826E+16
2.0318Z*15
9.3164E+1S
2.9733E+14
8 .3263E+16
3.0672E+14
2.9837E*14
8.1655E+15

3.84703-12 4.7902Z-04 8.4786Z-01 4.07663.03 1.10181-07 1.3454Z-03 Fe SS

7.51803-11 4.1697Z-04

9.61998-13 2.30863-04

5.31708+01 3.59031.02 9.70343-09 6.4573E-04 Fe 59

7.2001Z-01 2.30901+00 6.2406Z-11 7.8538E-06 Co 60

AJBRF Reactor

Nuclide N/cm3 lATT/cm3 JOULI/cm3 GCMeV/gu') Sq/cm3

1.8202Z-17 3.9749Z+01 0.00001+00 1.4419Z-03

Ci/ct3 ALI/cm3

3.8970R-14 2.1617Z-09 Rb 87Rb 87
Mo 92
No 94
No 95
Mo 96
Mo 97
Mo 98
MolOo
A9107
A9109
Sbl21
Sbl23

3.14883.15
1.6304Z+16
1. 01631*16
1. 74911+16
1.83263+16
1.04921+16
2.6511E+16
1.0580Z+16
9.2947S*14
8.6352E+14
1. 0679E+16
7.9872E.15

Sbl24 7.58573.06 3.6340Z-13 2.72821-06 2.34463-01 1.0104E+00 2.7309Z-11 2.5260E-06 Sbl24
Bal30 1.4927Z.14
Bal32 1.42233+14
Ba134 3.4036E31S
Ba135 9.2828E115
Bal36 1.1060E+16
Bal37 1.5B171+16
Ba138 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
1183 5.6455Z+14
W184 1.2088E+15
W186 1.1216E315

11.6 (d) 8.0564E-11 1.237090Z302 5.51201.01 4.4750Z303 1.2095S-07 2.00291-03

AJIRI Reactor
AJERF Omaha Veterans Affairs Hospital Reactor facility Activation

At Cooling Time 11.57 td)

energy distribution of decay gauma-rays

Group EIrange
1 C 10 -- 100 eOV)
2 C 0.1 -a 0.2 ReV)
3 C 0.2 - 0.4 MeV)
4 C 0.4 - 0.6 MeV)
5 C 0.6 -a 0.5 NeV)
6C 0.8 -a 1.0 NeV)
7 C 1.0 -xl.22 MeV)
8 (1.22 -*1.44 MeV)
9 C1.44 -1.66 MeV)

10 (1.66 -a 2.0 MM)
11 C 2.0 -a 2.5 IteV)
12 C 2.5 -a 3.0 MOV)
13 C 2.0 -a 4.0 MeV)
14 C 4.0 -a 5.0 ReV)
15 3.0 -a 6.3 NeOV)

MeV/cm3*s
6.8180Z100
2.6721Z+00
1.48853Z+00
2.95601-03
7.5882Z-01
2.08923-02
2.26503+02
2.03041*02
3.2513Z-01
8.29911-01

1.23731-01
1.1710Z-04
O.OOOOZ+00
0.00001*00
0. 00003*00

Photons/cm3*s
1.2396Z+02
1. 7239Z+01
4. 96171*00
5.9119Z-03
1.0840Z100
2.3213X-02
2.0405Z102
1.52663+02
2.0976Z-01
4.53501-01
5.49903-02
4.25031-05
0.00003+00
0.00003+00
O .0000Z+00

18-Group gam_ source distribution Cbotcns/ca3'8)
UC:2LZ-ORL 18-Group gamna Library from 10 leV to 10 ZeV

0.00001*00 0.00003*00 0.00001.00 0.0000Z+00 0.00003*00 4.25833-05
. 5.49901-02 4.53503-01 1.52871+02 2.0401Z+02 2.32133-02 1.08401+00

5.91191-03 2.48081.00 2.48083+00 1.72393+01 6.13811+01 6.19811.01

Af3RP Reactor
AlIR? Omaha Veterans Affairs Hospital Reactor Facility Activation
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At Cooling Time . 31.69 ty)

Nuclide N/cm3 NATT/cM3 JOULE/cm3 G(NeV/g-s) Bq/cM3 Ci/cm3 ALI/cm3

N 14
N 1S

Na 23
Al 27

K 39
K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr SO
Cr 52

_Cr 53
Cr 54
MA 55
Fe 54
*e 55
Fe 56
Fe 57
Pe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 6s
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
Mo 92
Mo 94

2.6484Z+17
9.7287E+14
1.4723E+16
3.2262E+17
4.6135E+16
5.7880E+12
3.32943.15
S.8480E+16
3.9031E+14
8.1440E+13
1.2584E+1S
2.4130E+12
1.1281E.14
S.8301E+16
S .2577E+16
S .2096E+17
3.8231E+16
3.6606E316
4.7693E+14
1.9029E+17
S.2922E+18
1.0206E320
1.1571E+19
2.8806E318
8.2737E+20
4.9638E.21
1 .6642Z+08
7.78523+22
1.7989E321
2.3759E320
8.4506Z+16
5.9997E+17
2.3111E317
1.0047E+16
3.2027E.16
8.31610E+15
1.5687E+18
6.9920E+17
2.4084E316
1.3826E+16
2.0318B+15
9.3164E+15
2.9733Et14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E+15
3.1488E+15
1.6304E+16
1.0163E+16

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10, K 40

1.2289E-23 8.33293.01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 V SO

1.26123-15 1.5704E-07 2.7797E-04 1.3365.E+00 3.61213-11 4.41083-07 Fe 55

1.8202E-17 3.97493+01 0.00003+00 1.4419E-03 3.8970B-14 2.16173-09 Rb 87

AJ8RP Reactor

Nuclide N/cm3 VATT/cM3 JO0UL3/cm3 GCNeV/9-s) Sq/CM3 Ci/cm3 ALI/cm3

Mo 95
Mo 96

Mo 97
Ho 98
MolOO
AglO7
AglOS
Sb121
Sob23
Ba130
Bal32
Ba134
Bal3S
Bal36
Ba137
Bal36

1180
1182

Y183
88184
1186

31.7

1. 74913+16
1.8326E+16
1.0492E+16
2.6511E+16
1.05801+16
9.2947E.14
8.63523.14
1. 0679E+16
7.9872E+15
1.4927E+14
1.4223E.14
3.40363+15
9.2828E+15
1. 10603+16
1. 5817E+16
1.00963+17
4.73423.12
1. 04553E15
5.6455E+14
1.2088E+15
1.12163+15
CY) 1.2902Z-15 1.237079Z+02 2.79913-04 1.3380Z+00 3.6163Z-11 4.43863-07

AJ.RF Reactor
ABRR Omaha Veteras:u Affairs Hospital Reactor Facility Activation

At Cooling TIMe 31.49 (y)

energy distribution of decay gama-rays

Group Lraage
1 100 -3 100 leV)
2 ( 0.1 -- 0.2 KeV)

MeV/cm3-s
2 .2213Z-03
0.00003+00

WhotonM/cm3-s
4 .0386Z-02
O .0000.+00
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3 t 0.2 -, 0.4 MeV) 0.00003+00 O.d0003+oo
4 C 0.4 - Y 0.6 MeV) 1.0151Z-09 2.0301E-09

S C O.6 *. 0.8 MeV) 0.0000+00 0.0000E+00

6 C 0.8 -. 1.0 M~eV) 0.OO00E.00 0.0000g+00
7 C 1.0 -. 1.22 MeV) 0.000O+000 0.0000S+00

8 (1.22 -. 1.44 MeV) O.OOOOZ+00 O.OOOOE+00

9 (1.44 -:1.66 MeV) 1.5525E-05 1.00163-05

10 (1.66 -. 2.0 MeV) 0.00003.00 O.OOOOE+00

11 C 2.0 *. 2.5 MeV) O.0OOO+00 0.00O+00

12 C 2.5 -, 3.0 M1eV) O.OO+o00 0.O0003+00

13 ( 3.0 -5 4.0 MeV) 0.0000Z+00 0.00003+00

14 C 4.0 -. 5.0 MeV) .0000.Z+00 O.0000+00

15 ( 5.0 -. 6.5 MeV) 0.0000E+00 0.0000B+00

18-Group gamsa source distribution (Photonh/cm3-8)

SCALZ-ORNNL 18-Group gamna Library from 10 oeV to 10 KeV

0.0000E+00 0.0000E+00 0.00003.00 0.0000 0.0 0 0.0000.00 0.0000E+00

0.00003:00 0.00003+00 1.00161-05 0.0000x+00 0.0000.+00 0.00003+00

2.0301.-09 0.0000Z+00 0.0000Z+00 0.00003+00 2.0193Z-02 2.01933-02

AJ.Rr Reactor
AJBR. Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time, 31.69 (y)

*COMPOSTION

ELEMENT ATOMES/cm3

H 2.80576E+07
He 6.10066E+04
Li 0.00000E+00
Be 0.00000E+00

B 2.S8364E-02
C 2.51585Z+07
N 2.658123+17
O 1.25000E.00

Na 1.472313+16
Mg 7.001103+05
Al 3.22619E+17
Si 5.13461E.06

S 3.55797E-02
C1 3.245693+04
Ar 1.91253E+04

Z 4.94701E.16
Ca 6.03257E+16
Sc 6.322383.04
Ti 7.06679Z+17

V 1.90771E+17
Cr 1.217992+20
Mn 8.273693+20
Fe 8.48521E+22
Co 8.450593+16
Ni 8.813163+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 3.000758.06
Ge 1.264173+02
As 8.326293+16
Se 5.52591E+08
Br 6.050993+14
Kr 5.98245E+06
Rb 1.13142Z.16
Sr 8.18359E+06

Y 1.038673+01
Zr 4.60684B+03
Nb 2 .07203+04
Ho 1.098683+17
Tc 2.197633+07
Ru 5.351023+06
Pd 3.28594Z+05
Ag 1.79299Z+15
Cd 1.431473+08
Zn 0.00000.+00
Sn 5.54638.+06
Sob 1.66613+16
Te 3.36284E+08

Z 4.73.590-03
Zs 2.812193+06
Co 7.804953+05
Ba 1.40818E.17
La 2.25820Z+06
C. 0.000003+00
Pr 0.000003+00
Yd 0.000003+00
Pm 0.00000.+00

m 0.e0000z+00
mu .e00000.+00
God 0.00000Z+00
Th 0.000003+00
Dy 0.000003+00
Ho 0.00000E+00



sr
TM
Yb
Lu
Hf
Ta
W

Re
Th
U

Np
Pu

Totals i
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.0000E+G0
o .OooooE~o~i
0.00:000500

0.000:00E+000
8.96984E-02
1.27061E+05
3.94515E+15
1.28575E+07

O0.OOOOOE.oo0.000005+00
0.0:00005+00O: .OOOOE+OO
0.0000OE+O0
8.58066E+22

AJBRP Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

AJ2RF Soil (Side) Flux

Time
zero
1.0 (a)

16.7 Cm)
11.6 Cd)
31.7 (y)

D (Sv/h)
8.0655-04
8.0642-04
7.497Z-04
1.3785-05
6.9985-11

Bq/g
2.4333+03
2.4333+03
2.299E+03
5.573E+02
1.666E-01

Bq/cm3
1.9845+04
1.954E+04
1.8462.04
4.4755+03
1.3385.00

Ci/e3
5.281Z-01
S.2800-01
4.9895-01
1.2095-01
3.616E-05

ALI/CM3
5. 8873-03
5. 8873-03
5.6183-03
2.0035-03
4.4395-07

WATr/cm3 IOULE/cm3
6.1323-09 1.2370923402
6.1325-09 1.2370925+02
5.6975-09 1.237091E+02
8.056Z-11 1.237090E+02
1.290E-15 1.237079E+02

AJBRY Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.00002+OO(cm3) of Rebar I

AJ8RY Soil (Side) Flux

Time
zero
1.0 (s)

16.7 Cm)
11.6 (d)
31.7 Cy)

Becquerel
1.9545+04
1.9545+04
1. 8465+04
4.4755+03
1.3383+00

Sv/h
8.065B-04
8.0645-04
7.4973-04
1.3783-05
6.9985-11

ALI
5.8875-03
5.8875-03
5.6185-03
2 .0033-03
4.4393-07

watt
6.1325-09
6.1322-09
5.6975-09
8.0565-11
1.2908-15

AJaRP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRP Soil (Side) Flux

Time
zero
1.0 Cs)

16.7 CW)
11.6 Cd)
31.7 (y)

Bq/K9
2.4335.06
2.4335+06
2.2995.06
5.5735+05
1.6668.02

5W/Kg
7.637X-10
7. 636-10
7 .095S-10
1.0035-11
1. 6075-16

Ci/xg
6 .5765-05
6 .5765-05
6 .212Z-05
1. 5065-05
4. 5035-09

NoV/gs
3 .2268.03
3.226E.03
2.9995.03
5 .5125.01
2. 7998-04

AJBRY Reactor
AJBRH Omaha Veterans Affairs Hospital Reactor Facility Activation

AJ8RF Soil (Side) Flux iTime
zero
1.0 (s)

16.7 (C)
11.6 (d)
31.7 (y)

Bq/g
2.4335+03
2.4335+03
2.299.+03 .
S. 5735+02
1.666E-01

Sv/h
8.0655-04
8.0645-04
7. 497Y-04
1.3783-05
6.9983-11

W/g
7. 6373-10
7.6363-10
7.095Z-10
1.0035-11
1.607Z-16

Cl Index
3.3343+03
3.3343+03
3.0965+03
1.8125+01
S.6032-04

The Library *FSHDL/D-2 DecayGICRP72 Hazard Data + Clearance 2000

we hope that all was 0.K.!
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MAITA-2000 INPUT FILE

a36inv
a36cir

34 6NYAJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

8.03 1.0000-12 1.0 Rebar
Li 0.00000010
N 0.00007700
Na 0.00000720
A1 0.00018000
K 0.00004000
Ca 0.00005000
Sc 0.00000010
Ti 0.00070000
V 0.00020100
Cr 0.13100000
Mn 0.94000000
Fe 98.00000000
Co 0.00010300
Hi 0.00107000
Cu 0.00298000
Zn 0.00006700
As 0.00012900
Br 0.00000110
Rb 0.00002000
Sr 0.00000040
No 0.00021800
Ag 0.00000420
Sb 0.00004700
Cs 0.00000060
Ba 0.00040000
La 0.00000030
Sm 0.00000004
Eu 0.00000009
Ho 0.00000004
LU 0.00000060
Hf 0.00000080
Ta 0.00000060
W 0.00001500
U 0.00000090

1 1
2.27682+060.00000+00
2.92592+07
0

2 1
r2.27682+062.92592+07
2.27682+060.00000+00
2. 92592+07
0

3 1
2.27682+062.92592+07
2. 27602+062.92592+07
2.27682+060.00000+00
2.92592+07
0

4 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.060.00000+00
2.92592.07
0

5 1
2.276B2+062.92592+07
2.27682+062.92592+07
2.276B2+062.92592+07
2.27682+062 .92592.07
2.27682+060.00000,00
2.92592+07
0

6 1
2.27602+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
q

7 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.276B2+062.92592+07
2.276B2+062.92592+07
2.27682+062.92592.07
2.276B2+060.00000+00
2.92592+07
0

8 1
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682.062 .92592+07
2.27682+062.92592+07
2.27682.062:.92592+07
2 .27682+062.92592+07
2.27682+062 .92592+07
2.27682+060.00000+00
2.92592+07

9 1
2 .27682+062.92592+07
2.27682+062.92592.07
2.27682+062 .92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

10 1
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.2i682*062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2 .2768'2+060 .00000+00
2.92592+07
0

' 611 1
2.27682+062.92592+07
2.27682+062 .92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+060.00000+00
2.92592+07
0

12 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.9iS92+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

13 1
2.27682+062.92592+07
2.27682+062 . 92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

14 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682,062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0
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i15 1
2.27682+062.92592+07
2,27682+062.92592+07
2 .27682+062.92592+07
2.27682+062 .2592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2 .27682.+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062 .2592+07
2 .27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

16 1
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+06i2.92592+07
i.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060 .00000+00
2.92592+07
0

17 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2. 27682+060 . 00000+00
2.92592+07
0

18 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.32592.07

2.27682+062.92592+07
2.27682+062. 92592.07
2;27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

19 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.276824062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682+062.92592+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

20 1
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682.062.82592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+060.90000+0
2.82258+07
0

21 1
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062. 92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+060.00000+00
2.87100+07

22 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+060.00000+00
2.93940+07
0

23 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27482+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.276824062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682.062.52592+07
2.27682+062.92592+07
3.31020.062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+060.00000+00
2.94120+07
0

24 1
2.27682.062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682.062.952592+07
2.27682+062.92592+07
2.27682+062.52592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.52592.07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062. 92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400.062.94120+07
1.38060+060.00000+00
3.01554+07
0

25 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.062.92592+07
2.27682+062.92592+07
2.27682.062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92S52.07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+050.00000+00
3.08467+07

26 1
2.276824062.92592+07
2.27682+062.92592.07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592*07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592*07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27692+062.92592,07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554.07
6.89330+053.08467+07
2.37945+060 .00000+00
2.91565+07
0

_27 1
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682+062 .92552+07
2 .276 2+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .9252+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.9i292+07
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055.060.00000+00
2.90854+07
0

28 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
*2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+060.80000+00
2.73520+07
0

29 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062 .27100-07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+060 .00000+00
2.83753+07
0

30 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682+062 .92592+07
2 .27682+ 62 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92S92+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062. 92592+07
2.27682+062 .92592+07
2 .27682+062.92592+07
2.27682+062 .92592+07
2.27682+062 .92532+07
2.27682+062 .92592+07
2 .27682+062.92592+07
2 .27682+062.92S92+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063 .02.154+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062 . 90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+060.00000.00
2.72490+07
0

31 1
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682.062.92592+07
2.27682.062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2 .14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+0.7
4.18396+062.73520+07
3.16070+062.837S3+07
4.29096+062.72450+07
2.37474+060.00000+00
2. 91613+07
0

32 1
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682.063 .92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+060.00000+00
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2.98577+07
0

33 1
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682.062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592.07
2.27682+062.92592.07
2.27682+062 .92592.07
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682.062.92592.07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3 .31020+062.82258+07
2.82600+062.87100+07
2.14200+062 .93940+07
2 .12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+060.00000+00
2.99490+07
0

34 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+0'7
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062 .90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67S27.062.98577+07
1.58702+062.99490+07
1.45885+060.00000+00
3.00772+07
0

35 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07



Attachment HI: ANTITA Output for Rebar Based on Long Term Multi Year Activation
Page 9 of 384

3.31020.062.92258.07
2 .82600.062.87100+07
2.14200+062 .93940+07
2.12400+062.94120+07
1.38O60+063.01554+07
6.89330+053 .08467+07
2.37945+062 .91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062 .83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577.07
1.58702+062.99490+07
1.45883+063.00772+07
2.27682+060.00000+00
2.92592+07
0

36 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .2768.2+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053 .08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+063 .00772+07
2.27682+062 .92592+07
2.27682+060.00000+00
2.92592+07
0

37 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062 .90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062 .91613+07
1.67827+062.98S77+07
1.58702+062 .99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+060.00000+00
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2.97360+07
0

38 1
2.27682+062.92592+07
2 .27682+062.92592+07
2.27682+062 .92592+07
2.27682+062. 92592+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062 .87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+063 .00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062 .97360+07
2.27682+060.00000+00
2. 92592+07
0

39 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062.97360+07
2.27682+062.92592+07
2.27682+060.00000+00
2.92592+07
0

40 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682+062.92592.07
2.27682.062 .92592.07
2.27682 062 .92592+07
2.27682'062 . 92592.07
2.27682.062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2 .27682+062 .92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2 .82600+062 .87100+07
2 .14200+062.93940+07
2.12400+062.94120+07
1.38060+063. 01554+07
6.89330+053 .08467+07
2.37945+062.91565+07
2.45055+062 .90854+07
4.18396+062.73520+07
3.16070+062.83753+07
4.29096+062.72450+07
2.37474+062.91613+07
1.67827.062.98577+07
1.58702+062.99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062.97360+07
2.27682+062 . 92592+07
2.27682+062.92592+07
7.76520+040.00000+00
3.14583+07
0

41 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92S92+07
2.27682+062 .92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
2.27682+062 .92592+07
2.27682+062.92592+07
3.31020+062 .82258+07
2.82600+062 .87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945+062.91565+07
2.45055+062.90854+07
4.18396+062.73520+07
3..16070.062 .837S3+07
4.29096+062.72450O07
2.37474+.062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885+063 .00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062.97360+07
2.27682+062 .92592+07
2.27682+062.92592+07
7.76520+043.14583+07
9.27846+040.00000+00
3.14432+07
0

42 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27602+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92S92+.7
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
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2.27682+062 .92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600+062.87100+07
2.14200+062.93940+07
2.12400+062.94120+07
1.38060+063.01s54+07
6.89330+053.08467+07
2.37945+062.91565+07
2 .45055+062.90854+07
4.18396+062.73520+07
3.16070*062.83753+07
4.29096+062 .72450+07
2.37474+062.91613+07
1.67827*062.98577+07
1.58702+062 .99490+07
1.45885+063.00772+07
2.27682+062.92592+07
2 .27682*062.92592+07
1.80003*062.97360+07
2.27682+062.92592+07
2.27682+062.92592+07
7.76520+043.14583+07
9.27846+043.14432+07
3.93660+040 .00000+00
3.14966+07
0

43 1
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682*062.92592+07
2.27682+062.92592+07
2.27682*062.92592+07
2.27682E062.92592+07
2.27682*062.92592+07
2.27682+062.92592+07
2.27682*062.92592+07
2.27682*062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
2.27682+062.92592+07
3.31020+062.82258+07
2.82600*062.87100+07
2.14200*062.93940+07
2.12400+062.94120+07
1.38060+063.01554+07
6.89330+053.08467+07
2.37945*062.91565+07
2.45055+062.90854+07
4.18396*062.73520+07
3.16070+062.83753+07
4.29096*062.72450+07
2.37474+062.91613+07
1.67827+062.98577+07
1.58702+062.99490+07
1.45885*063.00772+07
2.27682+062.92592+07
2.27682+062.92592+07
1.80003+062 .97360+07
2.27682+062.92592+07
2.27682+062.92592+07
7.76520*043 .14583+07
9.27846+043.14432+07
3.93660+043.14966+07
1.13220+040.00000+00
3.15247+07
0

-1

A:.ITA-2000 OUTPUT FILE

A A
A A
AAAAA
A A NALYSIS OF

N N
Nu N
NNN
N NN
N N VUMON
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I
I
I
I
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T
T
T R~NSMVUI1TIOHS &

A
A A

A A

A A CTIVATION

DDD
D D
D D
D D
.D D
D D
DDD UBMIZ

* Authors,
* Dan Gabriel Cepraga - MMNA Bologna Italy *

* Gilio CaOnbi - Bologna University Italy

* Manuela Frisoni - ATHENA S.a.S. Bologna Italy *

* Gian Carlo Panini - MMEA Bologna Italy *

* (ANITA-000 is based on the ANITA code by C. Ponti*

* and S.Stramaccia - CEC .IRC Ispra,1989) *

The Library *FENDL/D-2 Decay&ICRP72 Hazard Data + Clearance 2000

contains 1840 Nuclides.

Gazmla Data were supplied for 1390 Nuclides.

AJ8RF Reactor
AJBRF Omaba Veterans Affairs Hospital Reactor Facility Activation

The Library Activation library
containsl2392 Reactions.

at 175 Groups.

Set of Fluxes 6 i AJBRF Soil (Side) Flux

Fluxes
0.000003+00
0.00000+00
O.0OOOS+00
0.000003.00
0.00000+00
0.00000+00
0.00000E+00
O.000003+00
0.000003+00
0.000003+00
0.000003+00
0.000003+00
O . OOOOOS+OO
2.785703+05,
2.785703+05
2.785703+OS
2.785709+05
2.78570S+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570Z+05
2.78570E+05
2.78570E+05
2.78570E+05
2.78570Z+05
2.78570E+05
1.18160E+05
1.1160E+0

0.000003.00 0.000003+00

0.ooooos+00 0.00000oo+o
0.00000o+00 0.000003+00
0.000003+00 0. 000003+00
0.000003+00 0.000003+00
O.OOOOO+00 O.000003+00
O.OOO0+00 0.000003+00
0.000003+00 0.000003+00
0.00000+00 0.000003+00
0.00000+00 0.000003+00
0.000003+00 0.000003+00
0.000003+00 0.00000+00
0.00000Z+00 0.000003+00
2.78570E+05 2.78570Z+OS
2.78570E+05 2.785703+05
2.78570E+OS 2.78570Z+05
2.78570Z+OS 2.78570E+OS
2.785703+S 2.78570E+OS
2.78570Z+05 2.785703+05
2.78570E+05 2.78570E+05
2.78570E+05 2.78570Z+05
2.78570E+05 2.785703+05
2.785703+05 2.785703+OS
2.785703+05 2.785703+05
2.78570E+05 2.785703+05
2.78570E+05 2.78570E+05
2.78570E+05 2.785703+05
2.78570E+05 2.785703+05
1.18160E+05 1.18160E+05

0. 000003+00
0.00000+00
0.000003+00
O.OOOOOE+00
0.000003+00
O.OOOOOE+00
O.OOOOOE+00
0.000003+00
0. 0000O+00
0.000003+00
0 .00000Z+00
O.OOOOO+00
2.785703+05
2.78570B+oS
2.78s703+os
2.785701+05
2.78S703+05
2.785703+05
2.785703+05
2.78570S+05
2.785703+05
2.78570E+05
2.78570E+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
1.181603+05

0. 000003+00

0.O00000+00
0.00000+00
0.000003+00
0.000003+00
0.00000+00
0.000003+00
0. 000003+00
O. OOOOOE+00
0.000003+00
0.000003+00
O.OOOOOE+00
2.785703+05
2.785703+05
2.78570E+05
2.78570E+05
2.78570Z+05
2.785703+05
2.785703+05
2.785703+05
2.78570E+05
2.78570E+05
2.7S570E+05
2.705703+OS
2.78570E+05
2.7SS70E+05
2.78570E+05
1.18160E+05
1.18160E+05

0.00000+00
0.000003+00.
0. 000003+00
0. 00000+00
0.000003+00
0.00000B+00
0.000003+00
0.000003+00
0.000003+00
0.00000+00
0.000003+00
0.00000+00
2.78570B+05
2.78570B+05
2.785703+05
2.78570E+05
2.78570B+05
2.785703+05
2.785703+05
2.78570B+05
2.785703+05
2.78570B+05
2.78570E+OS
2.78570E+05
2.78570E+05
2.78S703+05
2.785703+05
1.181603+05
1.18160E+05
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Total Flux at 175 Groups , 2.64133E+07 I i
DENSITY

LE .

Li

8.030(g/an3)

weight "

0.000 ppm

AT.10EIGHT ISO

6.9400
Li 6
Li 7

N 0.770 ppm 14.0080
N 14
N 1S

Na 0.070 pjpm 22.9910
Na 23

Al 0.0002 26.9800
Al 27

K 0.400 ppm 39.1000
K 39
K 40
K 41

Ca 0.500 ppm 40.0800
Ca 40
Ca 42
Ca 43
Ca 44
ca 46
Ca 48

Sc 0.000 ppm 44.9600
SC 45

Ti 0.0007 47.9000
Ti 46
Ti 47

Ti 49
Ti so

V 0.0002 50.9500
V so
V 51

Cr 0.1310 52.0100
Cr 50
Cr 52
Cr 53
Cr 54

Mn 0.9400 54.9400
Mn 55

Fe 98.0000 55.8500
Fe 54
Fe 56
Fe 57
Fe 58

Co 0.0001 58.9400
Co 59

Ni 0.0011 58.7100
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64

Cu 0.0030 63.5400
Ca 63
Cu 65

Zn 0.670 ppm 65.3800
Zn 64
zn 66
Zn 67
zn 68
Zn 70

As 0.0001 74.9200
as 75

Br 0.010 ppm 79.9160
Br 79
Br 81

Rb 0.200 ppm 85.4800
Rb SS
Rb 87

Sr 0.000 ppm 87.6300
Sr 84
Sr 86
Sr 87
Sr 8e

Mo 0.0002 95.9500
No 92
Mo 94
Mo 9S
Mo 96
Mo 97
Mo 98
0(0100

Ag 0.040 ppm .107.8800
AglO7
AgloS

Sb 0.470 ppm 121.7600
Sbl21
Sb123

Rel .Abb. N/Cm3

0.00000E+00
0.07500 0.OOOOOE+00
0.92500 0.00000+00

2.65812E+17
0.99634 2.64839E+17
0.00366 9.72872E+14

1.47231E+16
1.00000 1.472313+16

3.22619E+17
1.00000 3.22619E+17

4.94701E+16
0.93258 4.61349E+16
0.00012 5.78801E+12
0.06730 3.32944E+1S

6.03257B+16
0.96941 5.84803E+16
0.00647 3.90307E+14
0.00135 8.143973+13
0.02086 1.25839E+15
0.00004 2.41303E+12
0.00187 1.128093+14

0.00000E+00
1.00000 0.00000E+00

7.06679E+17
0.08250 5.83010E+16
0.07440 5.257693+16
0.73720 5.20964E+17
0.05410 3.82314E+16
0.05180 3.66060E+16

1.90771E+17
0.002s0 4.76927E 14
0.99750 1.90294E+17

1. 21799E+20
0.04345 5.292173+18
0.83790 1.02056E+20
0.09500 1.15709S+19
0.02365 2.88055E+18

k 8.27369E+20
1.00000 8.27369E+20

8.48S21E+22
0.05850 4.96385E321
0.91750 7.78518E+22
0.02120 1.79887E+21
0.00280 2.37586E+20

8.45059Z+16
1.00000. 8.45059E+16

8.81316E+17
0.68077 5.99973E+17
0.26223 2.31107S+17
0.01140 1.004703+16
0.03634 3.202703+16
0.00926 8.16098E+15

2.267931+18
0.69170 1.56872E+18
0.30830 6.992023+17

4.955533+16
0.48600 2.40839S+16
0.27900 1.38259S+16
0.04100 2.03177.+15
0.18B00 9.316393+1S
0.00600 2.973323+14

8.326293+16
1.00000 8.326293+16

6.050993+14
0.50690 3.067243+14
0.49310 2.98374E+14

1.13142E+16
0.72170 8.16549+3.15
0.27830 3.14875E+15

0.000003+00
0.00560 O.OOOOOE+00
0.09860 0.40000E+OO
0.07000 0.OOOOOE+00
0.82580 0.00000+00

1.09868E+17
0.14840 1.63044E+16
0.09250 1.01628E+16
0.15920 1.74910E+16
0.16680 1.83260E+16
0.09550 1.04924E+16
0.24130 2.65112E+16
0.09630 1.05803E+16

1.79299E+15
0.51839 9.29470E+14
0.48161 8.63524E+14

1.86661E+16
0.57210 1.06789E+16
0.42790 7.98721E+1S

fi
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Ca 0.000 ppm 132.9100 0.00000.00
CsI33 1.00000 0.00000E+00

Ba 0.0004 137.3600 1.40818B+17
B130 0.00106 1.49268E+14
33132 0.00101 1.422275+14
Ba134 0.02417 3.40358E1S
Bal3S 0.06592 9.2B275E+1S

Ba136 0.078S4 1.10S99E+16
DR137 0.11232 1.581672+16
Da138 0.71698 1.00964E+17

La 0.000 ppm 138.9200 0.00000B00
La138 0.00090 0.000003+00

La139 0.99910 0.000003400

Sm 0.000 ppm 150.3500 0.00000+00
8M144 0.03080 0.000003+00
Sml47 0.14990 0.00000300
Sml48 0.11240 0.00000E00
Sml49 0.13820 O.OOOOO+00
SmlSO 0.07380 0.000003+00

8m1S2 0.26740 0.000003+00
SmlS4 0.227SO 0.00000+00

Ku 0.000 ppm 152.0000 0.00000o+00
Bull 0.47810 0.000003+00
3u153 052190 0.00000+00

Ho 0.000 ppm 164.9400 0.00000+00
B0165 1.00000 0.000003+00

LU 0.000 ppm 174.9900 0.000001+00
Lu175 0.97410 0.00000+00
lu176 0.02590 O.OOOOOE+00

Hf 0.000 ppm 178.5000 0.000003+00
Rfl74 0.00162 0.000003+00
Sf176 0.05206 0.000000Z+O
Sfl77 0.18606 0.000003+00
Sf178 0.27297 0.000003+00
Sf179 0.13629 O.OOOOOZ+00
Sf180 0.35100 O.OOOOO+00

Ta 0.000 ppm 180.9500 O.OOOOOB+00
TalsO 0.00012 0.00000+O0
Talel 0.99988 0.000005.00

W 0.150 ppm 183.8600 3.945159+O1
V18o 0.00120 4.73418E+12
l182 0.26500 1.04547Z+1S
9183 0.14310 5.64551Z+14
9184 0.30640 1.208795+15
W186 0.28430 1.12161E+15

U 0.000 ppm 238.0700 o.oooooz+00
U234 0.00006 0.000003+00

U235 0.00720 0.000000E+O
U238 0.99274 0.000000E+O

99.0773
AjB"F Reactor
AJBRF Omaha Veterans Affairs Hoapital Reactor Facility Activation

Isotope N/cm3

Li 6 0.00000E+00
Li 7 O.OOOOOE+00

N 14 2.64839E+17
N 1S 9.72872E+14

Ha 23 1.47231E+16
Al 27 3.22619E+17

H 39 4.61349E+16
r 40 5.78801E+12
K 41 3.32944E+15

Ca 40 5.84803E+16,
Ca 42 3.90307E+14
Ca 43 8.14397E+13
Ca 44 1.25839E+15
Ca 46 2.41303E+12
Ca 48 1.12809E+14
Sc 45 O.OOOOOE+00
Ti 46 5_83010E+16
Ti 47 5.25769E+16
Ti 48 5.209645+17
Ti 49 3.82314E+16
Ti 50 3.66060E+16
V 50 4.76927E+14
V 51 1.90294E+17

Cr 50 5.29217E+18
Cr 52 1.02056E+20
Cr 53 1.15709E+19
Cr 54 2.88055E.18
An 55 8.27369E+20

Fe 54 4.96385E+21
Fe 56 7.78518E+22
Fe 57 1.7i887E+21
Fe 58 2.37586E+20
Co 59 8.45059E+16
Ni 58 5.99973E+17
Ni 60 2.31107E+17
Ni 61 1.00470E+16
Ni 62 3.20270E+16
Ni 64 8.16098E+1S
Cu 63 1.56872E+18
Cu 65 6.99202E+17
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Zn 64 2.40B39E+16
Zn 66 1.38259E+16
Zn 67 2.03177E+15
Zn 68 9.31639E.15
Zn 70 2.97332E+14
As 75 8.32629£+16
Br 79 3.06724E.14
Er 81 2.98374E+14
Rb 85 8.16549E.15

AJEEP Reactor
A.7SRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Isotope N/cm3

Rb 87 3.14875E+15
Sr 84 0.00000+00
Sr 86 O.OOOO0E+OO
Sr 87 0.OOOOOE+00
Sr 88 O.OOOOOE.00
Mo 92 1.63044E+16
llo 94 1.0162BE+16
14o 95 1.74910E+16
Mo 96 1.83260E+16
ISo 97 1.04924E+16
Mo 98 2.65112E+16
MolOO 1.05803E+16
Ag107 9.29470E+14
AslO9 8.63524E+14
Sbl2l 1.06789E+16
Sbl23 7.98721E+15
Csl33 O.OOOOOE+00
Ba130 1.49268E+14
Bal32 1.42227E+14
Bal34 3.40358E+15
BaIl35 9.28275E+15
Bal36 1.10599E+16
Ba137 1.58167E+16
Bal38 1.00964E+17
Lal38 0.00000.00
Lal39 0.00000+00
Sml44 0.00000E+00
Sml47 O.OOOOOE+00
5M148 0.00000E±00
Sm149 0.OOOOOE+00
SniSO 0.00000E+00
Sm152 0.00000B+00
Sml54 O.OOOOOE+00
EulSl O.OOOOOE+00
Eu153 0.000005E00
Eo16S 0.00000+00
Lu175 0.0000OE+00
Lu176 O.OOOOOE+00
Hf174 O.OOOOOE+00
Bfl76 0.0000+00
Ef177 0.00000E+00
Bf178 0.000OOE+00
Hf179 0.0000OE+00
Ef180 0.00000E+00
TalsO 0.00000E+00
Tal8l 0.00000E+00
W180 4.73418E+12
W182 1.04547E+15
W183 5.64551E+14
WI184 1.20879E+15

AJSRF Reactor
AJSRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Isotope N/cm3

Il186 1.12161E+15
U234 0.00000E+00
0235 0.00000+00
r238 0.00000E+00

In Total * B.58066E+22 Min. acceptable Conc. 8.58066E+10 N/cm3.

Elapsed Time.

Step 1 Activation of 2.276829+06(s), i.e. 26.35 (d) 26.35 (d) Intervals * 2

Cooling Times (s)

2.9259E+07

338.6 td)
AJ2RF Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 26.35 (d) Cooling Time 0.

Nuclide N/cm3 WATr/cm3 JODLE/cm3 G(MeV/g-S) Sq/Cm3 Ci/cm3 ALI/cm3 T/2
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N 14 2;6484E+17
N 1S 9.7287E+14

Na 23 1.4723E+16
A1 27 3.2262E+17

K 39 4.6135E+16
K 40 5.7880S+12
K 41 3.32945+15

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti SO 3.6606E+16

V SO 4.7693E+14
V 51 1.9029E+17

Cr SO 5.2922E+18
Cr 51 8.0350E+07
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.47281+02
Mn 55 8.27375+20
Mn 56 1.99821+08
Fe 54 4.9638E+21
Fe SS 1.75951+10
Fe 56 7.7852E+22
Pe 57 1.7989Z+21
Fe 58 2.37591+20
Pe 59 8.0290E+08
Co 59 8.4506E+16
Co 60m1 3.6604E+03
Ni 58 5.9997E+17
Ni 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 8.2059+.OS
Cu 65 6.9920E+17
Cu 66 1.0492E+03
Zn 64 2.40841+16
ZU 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+1S

AJBRP Reactor

Nuclide N/cm3

Zn 70 2.9733E+14
As 75 8.32631+16
As 76 8.0992E+05
Er 79 3.06725+14
Er 81 2.9837E+14
Rb 85 8.1655E+15
RN 87 3.1488E+15
No 92 1.6304Z.16
Mo 94 1.0163E+16
Mo 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolOO 1.0580E+16
AglO7 9.2947E+14
AglO9 8.6352Z+14
Ag110 4.7980E+01
Sbl2l 1.0679E+16
Sb122 8.42731+05
Sb123 7.9872E+15
8al30 1.4927E+14
8al32 1.4223E+14
8a134 3.4036E+15
Bal35 9.2828E+15
Ba136 1.1060E+16
Ba137 1.5817E+16
8al38 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
W183 5.6455£+14
W184 1.2088E+1S
W186 1.1216E+15

here are 81 Nuclides.

1.OB03E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10 1.280E+03((My) K 40

1.2289E-23 8.3329E+01 9.53245-12 7.0337E-11 1.9010E-21 3.4479E-16 1.489X+11(My) V 50

1.36465-13 4.7121E-07 9.49138-02 2.3269E+01 6.2890E-10 8.84775-07 2.770E+01 (d) Cr 52

1.4229E-13

6.0332E-09

1.3335E-13

4.3606E-11

8.08095-05

1.6604E-0S

4.2634E-04

3.1595+03

2.9388S-02

8.0689E-01

1. 4918E+04

1.4130E+02

2.18085-11

4.0319E-07

3.8190E-09

1.1301E-09

3.7296E-03

4.6634E-05

3.5405+00 (m)

2.579E+00 (h)

2.735E+00 (y)

Cr 55

Mn 56

Fe SS

3.0313E-11 1.6813E-04 2.1439E+01 1.4476E+02 3.9125E-09 2.6037E-04 4.450E+01 (d) Fe 59

4.12175-14 3.7368E-11 3.4834E-03 4.0374E+00 1.0912E-10 6.8663E-09 1.0475+01 (m) Co 60al

6.30305-13 4.1582E-08 2.9518E-01 1.2438E+01 3.3618E-10 1.49325-06 1.270E+01 (h) Cu 64

4.3878E-13 1.9372E-10 2.4227E-02 2.3765E+00 6.42315-11 3.8025E-08 5.100l+00 (m) Cu 66

WATT/cm3 JOOUR/Cz3 G(NeV/grs) B q/Cie3 Ci/cm3 ALI/cm3 T/2

1.44176S-12 1.9380E-07 3.1969E-01 5.9245E+00 1.6012E-10 9.4793S-06 1.097E+00 (d) As 76

1.82025-17 3.97495+01 0.0000+00 1.4419E-03 3.8970E-14 2.16175-09 4.796E+04(My) Rb 87

2.6089Z-13 9.29761-12 5.8302E-03 1.3463E+00 3.6387S-11 8.8573E-10 2.470S+01 (C) AgllO

4.0274B-13 1.3535S-07 1.3674S-01 2.5076E+00 6.7772E-11 4.2646E-06 2.696E+00 (d) 6bl22

Totals. 8.58075+22 6.06715-09 1.237081E+02 3.1819E+03 1.5257E+04 4.12355-07 4.0527E-03
AJ8RF Reactor

AJ8RP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time % 26.35 (d) Cooling Time 0.
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COMPOSITION

ELEMENT ATOMES/cm3

H 6. 5397E.OS
He 1.49025S+-03
Li 0.00000E.00
Be 0.c0OO0E+.00

B 7.04408E-04
C 6.17026E.0s
N 2.65E12E+17
0 1.31772E-07

Na 1.47231E+16
Mg l.65165ZE+04
Al 3.22619E+17
Si 1.25451E+05

S 4. 70192E-07
C1 6.53380z+02
Ar 6.46088E+02

K 4.94701E+16
Ca 6.03257E+16
SC 8.42007E+Ol
Ti 7.06679E+17

V l.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.4BS21S+22
Co 8.450595+16
Hi B.SllH1Ni 8 S316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 7.29S78E+04
Ge 3.01493E+00
AB B.32629E+16
Se 1.26884E+07
Dr 6.05099E+14
Kr 1.42400Z+05
Rb 1.13142E+16
Sr 8.35852E+04
r 2.08770E-01

Zr 9.47240E+01
Nb 2.32398E+01
Mo 1.09868E+17
Tc 4.5628BE+05
Ru 1.30507E+05
Pd 7.90173E+03
Ag 1.79299E+1S
Cd 3.33563E+06
In 5.01239E-06
Sn 1.15508E+05
Sb 1.B666lE+16
Te 5.12460E+06

1 2.47036E-05
Xe 1.52446E+04
Cs l.855S3E+04
Ba 1.4081tE+17
La 5.49902E+04
Ce 0.00000E+00
Pr 0.00000E+00Pr O.OOOOOEi.00
Nd 0.00000E+00
Pm 0.OOOOOE+00
Sm ' 0.OOOOOE+00
Eu 0.00000E+00
Gd 0.00000E+00
Tb 0.00000E+00
Dy 0.00000E+00
Eo 0.00000E+00
Er 0.00000E+00
TL 0.00000E+00

Lu O.OO000E+.00
Hf 2.19097E-03
Ta 2.22938E+02

W 3.94515E+1S
Re 2.46229E+05
Tb 0.00000E+00

U 0.00000E+00
Np 0.00000E+00
Pu 0.000003+00

Production of H * O. appe/y.

Production of He . 0. appm/y.
AJBRF Reactor

AaRRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay ganra-rays

Group IL-range
1 ( 10 -� 200 UV) 1 1 - 00He) 2.915S1-01 S.30063+00
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2 ( 0.1 -> 0.2 MeV)
3 ( 0.2 -. 0.4 MeV)
4 ( 0.4 - 0.6 Mev)
5 ( 0.6 -> 0.8 MeV)
6 ( 0.8 -> 1.0 MeV)
7 ( 1.0 ->1.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -> 2.0 MeV)
L1 ( 2.0 -> 2.5 MeV)

12 t 2.5 -> 3.0 MeV)
13 ( 3.0 4 4.0 MeV)
14 ( 4.0 ->.0 NOev)
15 ( 5.0 -> 6.5 MeV)

1.0774E+00
8.7552E-01
4.7834E+00
3.7145E-01
1.2489E+04
9.7419E+01
1.0275E+02
1.3608-01
7.4250E+03
4.5194E+03
7.9297E+02
7.9524E+01
0.00008+00
0.0000+00

6.9510EO00
2.9184E+00
9.5667E+00
5 .3064E-0l
1.3877E+04
8.7765E+01
7.7257E+01
8.7749E-02
4.0574E+03
2.00868+03
2.8835E+02
2.2721B+01
O.OOOOE+00
0 .0000+00

18-Group gamma source distribution (Photons/c-3*s)

SCALE-ORKE 18-Group gauna Library from 10 MeV to 10 leV

0.0000+00 0.0000E+00 0.0000E+00 0.0000+00 2.2721E+01 2.8835E+02

2.0086S+03 4.0574E+03 7.7345E+01 8.77658+01 1.3877E+04 5.3064E-01

9.5667B+00 1.4592E+00 1.4592E+00 6.9510E+00 2.65038+00 2.6503E+00

AJBRTF Reactor
AJBRF Omsha Veterans Affairs Nospital Reactor Facility Activation

At Cooling Time , 338.65 (d)

Nuclide NWOW3 KATTfCM3 JOULE/ca3 G(14evfgr-) Eq/cm3 Ci/cui3 ALI/cm3

N 14
N 15

Na 23
AL 27

X 39
l 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Mi 60
xi 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
MNo 92
No 94

2.6484B+17
9.7287E+14
1.47238+16
3.2262E+17
4.6135E+16
5.78808+12
3.32948+15
5.8480E+16
3.90318+14
8.14408+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301B+16
5.25778+16
5,2096E+17
3.8231E+16
3.66068+16
4.7693E+14
1. 9029E+17
S.29228+18
1. 02068+20
1.1571E+19
2.88068+18
8.27378+20
4. 9638E+21
1. 3 910E+10
7.78528+22
1.7989E+21
2.3759E+20
8.4506E+16
5.9997E+17
2.31118+17
1. 0047S+16
3.2027E+16
8.21610E+15
1. 5687E+18
6.9920E+17
2.4084E+16
1. 3826E+16
2.03188+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8 .1655E+15
3.1488E+15
1.6304E+16
1. 0163E+16

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10 K 40

1.22898-23 8.3329E+01 9.5324E-12 7.0337E-1 1.9010E-21 3.4479E-16 V 50

1.0542E-13 1.3127E-05 2.32343-02 1.1171E+02 3.0192E-09 3.6869E-05 Fe 55

1.8202E-17 3.97498+01 0.00008+00 1.4419E-03 3.8970E-14 2..1617E-09 Rb 87

AJBRF Reactor

Nuclide N/clW3 NATT/cM3 JOU3LE/cm3 G(NeV/g-9) Bq/cm3 Ci/cm3 ALI/cm3

Mo 95
Mo 96
Mo 97
Mo 98
MolOO
AglO7
AglO9
Sbl2l
Sb123

1. 7491E+16
1. 8326E+16
1.0492E+16
2.6511E+16
1.05808+16
9.2947E+14
8.6352E+14
1. 0679E+16
7.9872E+15
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Ha130 1.4927E+14
Ba132 1.4223E+14
Bal34 3.4036E+15
Ba135 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
11182 1.04SSE.1S
1183 S.6455E+14
1184 1.2088E+15
1186 1.1216Ei+15

338.6 (d) 1.0545E-13 1.237079E+02 2.3236E-02 1.1171S+02 3.0193E-09 3.68713-05

AJBRF Reactor
AJBRP Omaha Veterans Affairs Eospital Reactor Facility-Activation

At Cooling Time . 338.65 (d)

Energy distribution of decay gamma-rays

Group Erange KeV/cm3-s Photons/cm3*s
1 ( 10 -a 100 UeV) 1.8567E-01 3.3757B+00

2 ( 0.1 -a 0.2 MeV) 0.0000+00 0.0000+00

3 ( 0.2 -a 0.4 HeV) 0.0000E+00 0.0000E+00

4 C 0.4 -a 0.6 NeV) 1.0151O-09 2.03013-09

5 C 0.6 -a 0.8 MeV) 0.0000+00 0.00003+00

6 C 0.8 -a 1.0 MeV) 0.0000+00 0.0000+00

7 C 1.0 -a1.22 MeV) 0.00003+00 0.0000+00

8 (1.22 -al.44 MeV) 0.0000+00 O.OOOOE+00

9 (1.44 -al.66 MeV) 1.5525E-05 1.00161-05

10 (1.66 -a 2.0 MeV) 0.0000+00 0.0000+00

11 2 2.0 -2 3.5 MeV) 0.0000+00 0.0000+00

12 ( 2.5 -> 3.0 XeV) 0.00003+00 0.00003+00

13 ( 3.0 -a 4.0 MeV) 0.0000E+00 0.0000+00

14 ( 4.0 -a 5.0 ReV) 0.0000+00 0.0000.00

15 S.0 -a 6.8 MeV) O.OOOOE+00 0.00003.00

18-Group gamma source distribution (Photons/cm3*s)
ScaLR-0M1L 18-Group gamuma Library from 10 HeV to 10 XeV

0.0000+00 0.0000+00 O.OOOE+00 0.0000+00 0.00003+00 0.00003+00

0.00003+00 0.0000+00 1.0016E-OS O.OOOO0+0 .0.0003+00 0.00003+00

2.03012-09 0.0000+00 O.OOOO+00 0.00003+00 1.6879B+00 1.6879E+00

A131R Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 6.85397E+05
Ee 1.49025E+03
Li O.OOOOOE+00
Be 0.00000E+00

B 7.04408E-04
C 6.16957E+05
1 2.65812E+17
0 2.63545E-07

Ha 1.47231E+16
Mg 1.71011E+04
Al 3.22619E+17
Si 1.254613.E+05

S 2.46398E-05
Cl 7.92717E+02
Ar 5.05600E+02
1 4.94701E+16

Ca 6.03257E+16
Sc 1.19919E+03
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Co 2.26793E+.18
Zn 4.95553E+16
Ga 7.33007E+04
Ge 3.08806E+00
As 8.32629E+16
Se 1.34984E+07
Hr 6.05099E+14
yr 1.46144E+05
Rb 1.13142E+16
Sr 1.99903E+05
Y 2.53708E-01
Zr 1.132535E+02
0Th 1.86030E+O1
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MO 1.098682+17
Tc 5.36882E+05
Ru 1.30652E+05
Pd 7.90602E+03
Ag 1.79299E+15
Cd 3.43380E+06
In 0.00000E+00
Sn 1.354842+05
6b 1.866612+16
Te 8.16854E+06
I 1.15541E-04

Xe 6.86946E+04
Ca 1.316092+03
Ba 1.40818E+17
La 5.51643E+04
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.OOOOOE+00
Pm O.O0000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
Tb 0.00000E+00
Dy 0.000000E+0
ED 0.00000E+00
Er 0.00000+00
TM O.O0000E+00
Yb 0.00000E+00
Lu 0.00000E+00
Hf 2.19111E-03
Ta 2.68986E+03

W 3.94515E+1S
Re 3.11700E+05
TS 0.000002+00
tT 0.00000E+00

Np 0.00000E+00
Pu 0.00000+00

Totals. 8.580661+22

AJBRF Reactor
A.32RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Bq/g Jgq/ca3 C
zero 7.955E-04 1.9002+03 1.5261+04 4.

338.6 (d) 5.809S-09 1.3913+01 1.117E+02 3.

AJ.8RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volum of 1.00002+00(c-3) of Rebar I

T-me Becquerel Sv/h ALI Watt
zero 1.526Z+04 7.955E-04 4.053E-03 6.0672-09

338.6 (d) 1.117E+02 5.809E-09 3.6871-05 1.055E-13

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Xg 1w/Xg Ci/Ig MeV/g*s
zero 1.900E+06 7.556E-10 5.135E-05 3.182E+03

338.6 (d) 1.391J+04 1.3133-14 3.760E-07 2.3242-02

Ar82RF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Sq/g Sv/h W/g Cl Index
zero 1.900E+03 7.9552-04 7.556E-10 3.319V+03

338.6 (d) 1.391E.01 5.809E-09 1.313E-14 4.638E-02

AJBRF Soil (side) Flux

i/m3 ALI/cm3 WATT/cme3 JOULE/cm3
1242-01 4.053E-03 6.067E-09 1.237081E+02
019E-03 3.687E-OS 1.OSSE-13 1.237079E+02

AJER7P Soil (Side) Flux

AJBRP Soil (Side) Flux

AJERP Soil (Side) Flux

Step 1 * Activation of 2.27682E+06(z), i.e.
Cold Pause of 2.925929+07(o), i.e.

Step 2 * Activation of 2.276821+06(s), i.e.

26.35 (d)-
338.65 (d)

26.35 Id)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)

Intervals . 2

Intervals . 2

Cooling Times (s) a

2.9259E+07

338.6 (d)
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AJBRF Reactor

Steps 1

Elapsed.Time s 26.35 (d)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) 8q/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0671E-09 1.237082l+02 3.1819E+03 1.5257E+04 4.1235Z-07 4.0527E-03

Production of 8 O. appm/y.
Production of He * 0. appm/y.

Elapsed Time 365.00 (d)
N/cm3 WATT/cm3 JOMLE/cm3 G(MeV/g*s) Eq/cm3 Ci/cm3 A1I/cm3

otals. 8.58071+22 1.05451-13 1.2370793+02 2.3236E-02 1.1171E+02 3.0193E-09 3.6871E-OS

Step . 2
AJS2F Reactor

AJ8RF Oaaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 1.07 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

N 14 2.6484E+17
N 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

I 39 4.61351+16
K 40 5.7880E+12 1.0803E-17 6.2955E-01 1.9444E-06 9.93221-05 2.68441-15 6.16911-10 1.280E+03(My) K 40

K 41 3.3294E+15
Ca 40 5.8480E+16
Ca 42 3.9031.E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.130E+12
Ca 48 1.1281E+14
Ti 46 5.83011+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E.16
Ti SO 3.66068+16

V SO 4.7693E+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.90101-21 3.4479E-16 1.489E+ll(My) V SO

V S1 1.9029E+17
Cr SO 5.2922E+18
Cr 51 8.0359E+07 1.3648E-13 4.7126E-07 9.49231-02 2.3272E+01 6.2897E-10 8.8486E-07 2.770E+01 (d) Cr S1

Cr 52 1.0206E+20
Cr 53 1.15711+19
Cr 54 2.8806E+18
Cr 55 2.47281+02 1.42293-13 4.3606E-11 4.2634E-04 8.06891-01 2.1808E-11 1.13013-09 3.5401+00 (m) Cr 55 S

Mn 55 8.27371+20
Mn 56 1.9982E+08 6.03323-09 8.0809E-05 3.1595E+03 1.49183+04 4.0319E-07 3.7296E-03 2.5793+00 (h) Mn 56

Fe 54 4.9638E+21
Fe 55 3.12531+10 2.3686E-13 2.9493E-0 5.22021-02 2.5099E+02 6.7835S-09 8.2835E-05 2.7353+00 (y) Fe SS

Fe 56 7.7852E+22
Fe 57 1.79891+21
Fe 58 2.37593+20
Fe 59 8.05631+08 3.0416E-11 1.68701-04 2.151i1+01 1.4525E+02 3.9258E-09 2.61251-04 4.450E+01 (d) Fe S9

Co 59 8.45063+16
Co 60ml 3.6604E+03 4.1217E-14 3.7368E-11 3.48343-03 4.03743+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 601nl

Ni 58 5.99971+17
Ni 60 2.3111E+17
Ni 61 1.00471+16
Ni 62 3.2027E+16
Ni 64 8.1610E.15
Cu 63 1.5687E+18
Co 64 8.20593+05 6.30303-13 4.15823-08 2.9518E-01 1.24381+01 3.36183-10 1.4932E-06 1.270E+01 (h) Cu 64

Cu 65 6.99201+17
Cu 66 1.0492E+03 4.3878E-13 1.93723-10 2.4227E-02 2.37653+00 6.42311-11 3.80253-08 5.1003+00 (e) Cu 66

Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
zn 68 9.3164E+15

AJ8RF Reactor

Nudlide N/cal3 ATT/cm3 JOULE/cm3 G(MeV/g*s) 8q/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.97333+14
As 75 8.3263S+16
As 76 8.09925+OS 1.4176E-12 1.93803-07 3.1969E-01 5.92451+00 1.6012E-10 9.47933-06 1.097E+O0 (d) As 76

'Dr 79 3.0672Z+14
8r 81 2.98373+14
Rb 85 8.16553+15
Rb 87 3.1488E+15 1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.89703-14 2.1617E-09 4.796E+04(My) Rb 87

Mo 92 1.63043+16
Mo 94 1.01631+16
Mo 95 1.74911+16
Mo 96 1.83265+16
llo 97 1.0492E+16
Mo 98 2.6511E+16
MolOO 1.0580.+16
AglO7 9.2947E+14
AglO9 8.63523+14
AgllO 4.7981E+01 2.60903-13 9.2978E-12 5.8303E-03 1.34631+00 3.9638E-11 8.85753-10 2.470E+01 (s) A9110

5b121 1.06792+16
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Sb122 8.421731.OS 4.0274E-13 1.3535E-07 1.3674E-01 2.5076E+00 6.7772E-11 4.2646E-06 2.696E+00 (d) Sbl22

6bl23 7.9872E.15
Ba130 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2828E+15
Ba136 1.1060E+16
Ba137 1.5817E+16
Ba138 1.0096E+17
18:0 4.7342E+12

1182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
1186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807E+22 6.06732-09 1.237081E+02 3.1819E+03 1.5367E+04 4.1533E-07 4.08981-03

A.BRP Reactor
AJBRF OTaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time , 1.07 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMPS/cm3

K 1.37079E+06
Be 2.98049E+03
Li 0.00000E+00
Be 0.00000E+00

8 1.40882E-03
C 1.23398E+06
N 2.65812E+17
O 3.95317E-07

Na 1.47231E+16
Mg 3.36176E+04
P1 3.22619E+17
Si 2.50912E+05

S 2.69907E-05
C1 1.44617E+03
Ar 1.15153E+03

x 4.,94701E+16
Ca 6.03257E+16
SC 1.32004E+03
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E520
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
zn .4.95SS3E+16
Ca 1.46288E+05
Ge 6.10299E+00
As 8.32629E+16
Se 2.61868E+07
Br 6.05099s+14
Kr 2.88544E+05
Rb 1.13142E+16
Sr 2.83489E+05

Y 4.62478E-01
Sr 2.07259E+02
Nb 4.29390E+01
Mo 1.09868E+17
Tc 9.93169E+05
Ru 2.61159E+05
Pd 1.58080E+04
Ag 1.79299E+15
Cd 6.7738616+06
In 5.01239E-06
Sn 2.50993E+05
Sb 1.86661E+16
Te 1.33052E+07

1 1.403021-04
le 8.39393E+04
Cs 1.99667g+04
Ba 1.40818E+17
La 1.10155E.05
Co 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000E+00
SM 0.000005+00
Su 0.00000E+00
Gd 0.00000E+00
Tb 0.00000E+00
Dy 0.00000E+00
No 0.00000+00
Er 0.00000E+00
Tm 0.00000E+00
7b 0.00000E+00
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Lu O.OOOOOE.00
Ef 4.38207E-03
Ta 2.97080B.03

1 3.9451SE+15
Re 5.58442E+05
Th 0.00000E+00

U 0.00000E+0
Np 0.00000E+0
Pu O.OOOOOE+00

Production of H . 0. appm/y.

Production of He : 0. appm/y.
aJBRF Reactor

aMBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 10 -, 100 XeV)
2 ( 0.1 -. 0.2 MeV)
3 ( 0.2 -> 0.4 MeV)
4 ( 0.4 -, 0.6 MeV)
5 ( 0.6 -, 0.8 MeV)
6 ( 0.8 -> 1.0 ReV)
7 ( 1.0 -. 1.22 NeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -. 2.0 MeV)
11 ( 2.0 -. 2.5 MeV)
12 ( 2.5 3 3.0 MeV)
13 ( 3.0 -, 4.0 MeV)
14 ( 4.0 - 5.0 MeV)
15 C 5.0 -, 6.5 MeV)

MeV/cm3^o
4.73842-01
1.08113+00
8.7608E-01
4.78342+00
3.7145E-01
1.2489E+04
9.7725E+01
1.0303Z+02
1.3642E-01
7.4250E+03
4.5194E+03
7.9297E+02
7.9524E+01
O.OOOOE+00
0.0000+00

Photons/cm3-s
8.6153E+00
6.9746E+00
2.9203E+00
9.5667B+00
5.30642-01
1.3877E+04
8.8041E+01
7.7463E+01
8.8012E-02
4.05742+03
2.0086E+03
2.8835E+02
2.2721E+01
0.00002+00
0.0000+00

18-Group gamma source distribution (Photone/cm3-s)
SCALE-ORNL 18-Group gamia Library from 10 MeV to 10 XeV

0.0000E+00 O.OOOO+00 0.00002+00 0.0000E+00 2.2721Z+01 2.8835E+02
2.0086E+03 4.0574S+03 7.7551E+01 8.80413+01 1.38772+04 5.30642-01
9.56672+00 1.4601E+00 1.46013+00 6.97462+00 4.3076E+00 4.3076E+00

AJERF Reactor
A13RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 338.65 (d)

Nuclide N/cm3 WAfrr/cm3 JOULE/co.3 G(Nev/g5s) Sq/as3

N 14
N115

Na 23
Al 27
K 39
X40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Hi 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68

2.64841+17
9.7287E+14
1.47232+16
3.2262E+17
4.61352+16
5.78802+12 1.0803E-17 6.2955E-01 1.94441-06 9.9322E-OS
3.32942+15
5.84802+16
3.9031E+14
8.1440+123
1.2584E+15
2.4130+12
1.1281E+14
5.83011+16
5.25772+16
5 .2096E+17
3.8231E+16
3.66062+16
4.76932+14 1.2289i-23 8.3329E+01 9.5324E-12 7.0337S-11
1. 90292+17
5.2922E+18
1. 02062+20
1. 15712+19
2.88062+18
8.27372+20
4. 9638E+21
2.47082+10 1.8726S-13 2.3317E-05 4.1270E-02 1.9843E+02
7.78522+22
1.79892+21
2.3759E+20
e.4506E+16
5.99972+17
2.3111E+17
1.0047E+16
3.20272+16
8.1610E+15
1.56872+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15
9 .3164E+15

Ci/cm3 ALI/cm3

2.68442-15 6.1691Z-10 K 40

1.9010E-21 3.4479E-16 V 50

5.3629E-09 6.5488Z-05 Fe 55

/f
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Zn 70
As 75
Br 79
Br 81
Rh 85
Rb 87
Mo 92
No 94

2.9733E.14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E+1S
3.1488E+15
1.6304Z+16
1.0163E+16

1.8202E-17 3.9749E+01 0.0000+00 1.4419E-03 3.89703-14 2.1617E-09 Rb 87

AJBRF Reactor

Nuclide N/Cm3 Wrr'r/cm3 JOVLE/CM3 G(tNeV/g-s) Bq/crf3 Ci/cm3 ALI/cm3

No 95
No 96
go 97
No 98

olOO
AgL107
AglOg
ST1121
Hb123
Bal30
Bal32
Ba134
Bal35
Ba136
B5137
Ba138
W0180
14182
W1183
14184

W186
338.6

1.7491E+16
1.8326E+16
1.0492E+16
22.6511E+16
1.0580E+16
9.29473+14
8 .6352E+14
1.0679E+16
7.98723+15
1.4927E+14
1.4223E+14
3.4036E+15
9.2828E+15
1.10603+16
1.58173+16
1. 0096E+17
4.7342E+12
1. 0455E+15
S.64553+14
1.2088E+15
1.1216E+ls

(d) 1.8728E-13 1.237079E+02 4.1272E-02 1.9843E+02 5.3630E-09 6.5491E-05

AJBRF Reactor
A.7BRF Omaha veterans Affairs Hospital Reactor Facility Activation

At Cooling Time, 338.65 (d)

Energy distribution of decay gasma-rayx

Group 3 range
1 ( 10 - 100 ReV)
2 ( 0.1 - 0.2 MeV)
3 C 0.2 -a 0.4 MeV)
4 ( 0.4 -a 0.6 MeV)
5 C 0.6 -a 0.8 "eV)
6 t 0.8 -a 1.0 MeV)

7 C 1.0 -a1.22 MeV)
8 (1.22 -a1.44 MeV)
9 (1.44 -a1.66 MeV)

10 (1.66 -a 2.0 MeV)
11 C 2.0 -a 2.5 MeV)
12 t 2.5 -a 3.0 MeV)
13 3 3.0 -, 4.0 MeV)
14 t 4.0 -a0 S IeV)
15 C S.0 -, 6.5 MeV)

MeV/cm3-8
3.2979E-01
O.OOOOE+00
0.00003+00
1. 0151O-09
0.00003+00
O. OOOOE+00
0.000+00
O.OOOOB+00
1.55253-OS
0. 0000+00
0.00003+00
O.OOOOE+00
O.0OOOO+00
0. 0000E+00
0. 00003+00

Photons/cm3-z
5. 9962E+00
0.00003+00
0.00003+00
2.0301E-09
0. 0000E+00
0.0000+00
0.00003+00
0 . 000+00
1. 0016E-05
0.00000E+O
O.OOOOE+00
O. OOOOE+00
0.00003+00
0. 000O+00
O.OOOOE+00

18-Group galsa source distribution CPhotons/cd3-s)

SCARL-ORL 18-Group gaea Library from 10 NeV to 10 KeV

0.0000+00 0.00003+00 0.0000Z+00 0.00003+00 O.OOOE+00 0.00003+00

0.00003.00 O.OOOO+00 1.00163-05 0.0000Z+00 O.OOOO+00 0.00003+00

2.03013-09 0.0000+00 0.00003+00 0.000011+00 2.9981Z+00 2.99813+00

AJ8RF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITION ,

ELEMENT ATOMES/cm3

H
He
Li
Be

B
C

V0
Na
mg
Al
Si
S

Cl
Ar

1.37079E+06
2.98049E+03
0.00000E+00
0 .00000E+00
1.40882E-03
1.23384E+06
2.658123E+17
5.270903-07
1.47231E+16
3.42022E+04
3.22619E+17
2.50923E+05
7.53298E-05
1.58560E+03
1.00979E+03
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K
Ca
SC
Ti
V

Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Rb
Sr
Y

Zr
Nb
Mo
Tc
Ru
Pd
Ag
Cd
In
Sn
Sb
Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Th
Dy
No
Er
Tm
Yb
Lu
Ef
Ta

N
Re
Th
U
Np
Pu

Totals.

4.94701E+21
6. 03257E+16
2.67064E+03
7.06679E+17
1.90771E+17
1.21799E+20
E.27369E+20
8.48521E+22
8.45059E+16
8.81316E+17
2.26793E+18
4.95553E+16
1.46602E+05
6.17612E+00
8.32629E+16
2.69968E+07
6.05099E+14
2.92288E+05
1.13142E+16
3.998 07E+05
5. 07416E-01
2.25069E+02
5. 23916E+01
1.09868E+17
1.07376E+06
2.613052E+05
1.58159E+04
1.79299E+15
6.90767E+06
0.00000+00
2.70968E+OS
1. 86661S+16
1. 63824E+07
2. 31227E-04
1.37389E+05
3.91292E+03
1.40818S+17
1. 10329E+05
O.OOOOOE+00
0.0000 0+00
O. OOOOOE+00
0.00000E+00
0. 000002+00
0. 00000E+00
0. 00000E+00
0.a00000+00
0.00000E+00
0.00000E+00
0. 00000E+00
O. OOOOOE+00
0.00000+00
0.00000E+00
4.38221E-03
5.74249E+03
3.94515E+15
6.25694E+05
0.00000E+00
0.00000+00
0. 00000E+OO
0.00000E+00
8.58066E+22

£JBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

A£3RF Soil (Bide) Flux

Time
zero

338.6 (d)

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
7.955E-04 1.914E+03 1.537E+04 4.153E-01 4.0902-03 6.067E-09 1.237081E+02
1.032E-08 2.471E+01 1.984E+02 9.363E-03 6.549E-05 1.8732-13 1.237079E+02

AJBRF Reactor
A£3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000E+00(cm3) of Rebar

Time Becquerel Sv/h ALI Watt
zero 1.5372+04 7.955E-04 4.090E-03 6.0673-09

338.6 (d) 1.9843+02 1.0322-08 6.5493-05 1.8732-13

AJBRF Reactor
AJB£F Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Kg O/lkg Ci/Kg NeV/grs
zero 1.9142+06 7.556E-10 5.1722-OS 3.182E+03

338.6 (d) 2.471E+04 2.3322-14 6.6792-07 4.127E-02

AJB£F Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h W/g Cl Index
zero 1.914E+03 7.955E-04 7.556E-10 3.3192+03

338.6 (d) 2.4713+01 1.0322-08 2.3322-14 8.238E-02

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJ£RF Soil (Side) Flux
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Step 1 . Activation of 2.27682E.06(s), i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 2 * Activation of 2.276823+06(a), i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 3 . Activation of 2.276822+06ts), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)

Intervals . 2

Intervals * 2

Intervals, 2

Cooling Times (c) ,

2.9259E+07

338.6 (d)

AOBRF Reactor

Step . 1

Elapsed Time , 26.35 (d)
N/cm3 HATT/cm3 JOULE/cm3

otals, 8.5807E+22 6.06713-09 1.237081E+02
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 JOUBE/cm3

otals, 8.5807E+22 1.0545E-13 1.237079E+02

Step . 2

Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.58073+22 6.0673S-09 1.237081E+02
Production of H * 0. appm/y.
Production of ne * 0. appm/y.

Elapsed Time , 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.58073+22 1.8728E-13 1.237079E+02

G(MeV/g-s) Bq/cm3
3.1819E+03 1.52S7S+04

G(NeV/g-s) Dq/cm3
2.3236E-02 1.11713+02

G(MeV/gvs) Bq/cm3
3.1819E+03 1.53673+04

G(NeV/g-s) Bq/cm3
4.1272E-02 1.9843E+02

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871E-05

Ci/cm3 ALI/cm3
4.15333-07 4.08983-03

Ci/cm3 LAI/cm3
5.3630E-09 6.5491E-OS

Step . 3
AJRRF Reactor

A.R7F Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time ,

Nuclide N/cm3

N 14 2.64843+17
N 1S 9.7287E+14

Ia 23 1.4723E+16
Al 27 3.2262E+17

* 39 4.6135E116
r 40 5.78801.12
K 41 3.32943.15

Ca 40 5.8480E.16
Ca 42 3.9031E+14
Ca 43 8.1440E.13
Ca 44 1.2584E,1S
Ca 46 2.4130E.12
Ca 48 1.1281E+14
Ti 46 5.83011216
Ti 47 5.2577E+16
Ti 48 5.20S6E+17
Ti 49 3.8231E+16
Ti S0 3.6606E+16

V 50 4.7693Z+14
V S1 1.90292+17

Cr S0 5.29223+18
Cr 51 8.0359E+07
Cr 52 1.0206B+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr SS 2.4728E+02
No 55 8.2737E+20
ln 56 1.9982E+08
Fe 54 4.96383+21
Fe 55 4.1855.S10
Fe 56 7.78523+22
Fe 57 1.7989E+21
Fe 58 2.37593+20
Fe 59 8.0564E+08
Co 59 8.4506E+16
Co 60ml 3.6604E+03
Ni 58 5.9997E+17
Ni 60 2.3111E+17
Ni 61 1.0047E+16

2.07 (y) Cooling Time 0.

WATT/cm3 JOULE/cm3 G(MeV/gse) Bq/cm3 Ci/cm3 AXLI/cm3 T/2

1.0803E-17 6.2955E-01 1.9444E-06 9.93223-05

1.22893-23 8.33293+01 9.5324Z-12 7.03373-11

1.3648S-13 4.7126E-07 9.49232-02 2.3272E+01

2.6844E-15 6.16913-10 1.280E+03(My) K 40

1.9010S-21 3.44793-16 1.489E+11(My) V S0

6.28973-10 8.8486B-07 2_7703+01 (d) Cr 51

1.42293-13

6.03323-09

3.1721S-13

4.36061-11

*.08092-OS

3.94983-05

4.26343-04

3.1595S+03

6.99103-02

*.06893-01

1 .49183+04

3.3614E+02

2.1808E-11

4. 0319S- 07

9. 0848E-09

1.1301S-09

3.7296E-03

1.10943-04

3.540E+00 Cm)

2.579E+00 (h)

2.7353+00 (y)

Cr 55

Mn 56.

Fe 55

Fe 593.04163-11 1.68703-04 2.1512E+01 1.4526E+02 3.9258E-09 2.6125E-04 4.450S+01 (d)

4.1217S-14 3.7368E-11 3.4834E-03 4.03743+00 1.09123-10 6.8663E-09 1.0473+01 (m) Co 60ml
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xi 62 3.2027E+16
Ni 64 8 .1610E+.15
Cu 63 1.5687E+16
Cu 64 8.2059E+05 6.3030E-13 4.1582E-08 2.9S18E-01 1.24383+01 3.3618E-10 1.49323-06 1.270E+01 (h) Cu 64
Cu 65 6.99203+17
Cu 66 1.04923+03 4.38783-13 1.9372E-10 2.4227E-02 2.3765E+00 6.42313-11 3.8025E-08 5.1000E+0 (Ci) Cu 66
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/cm3 NATr/cm3 JOULE/cm3 G(MeV/qrs) Bq/cm3 Ci/cm3 ALIjcm3 T/2

Zn 70 2.97333+14
As 75 8.3263E+16
As 76 8.0992E+05 1.4176E-12 1.93803-07 3.1969E-01 5.92453+00 1.60123-10 9.47933-06 1.0973+00 (d) As 76
Br 79 3.0672E+14
Br 81 2.9837E+14
Rb 85 8.1655E+15
Rb 87 3.14883+1S 1.8202E-17 3.97493+01 O.OOOOE+00 1.4419E-03 3.89703-14 2.16173-09 4.796E+04(Ny) Rb 87
No 92 1.6304E+16
no 94 1.01633+16
No 95 1.74913+16
No 96 1.8326E+16
No 97 1.0492E+16
NO 98 2.65113.E+16
I4ol00 1.0580E+16
AglO7 9.2947E+14
AglO9 8.6352E+34
AgilO 4.7981E+01 2.6090E-13 9.29793-12 5.8303E-03 1.3463E+00 3.6388E-11 8.8S763-10 2.4703+01 (a) A9110
Sb121 1 .06793+16
Sbl22 8.42731+05 4.02743-13 1.35353-07 1.36743-01 2.50763+00 6.77722-11 4.26463-06 2.696E+00 (d) Sb122
Sbl23 7.98723+15
Ba*130 1.49273+14
Bal132 1.4223E+14
Ba134 3.4036E+15
Bal3s 9.2828E+15
Ba136 1.1060E.16
Ba137 1.5817E+16
Ba138 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
Wf183 5.6455E+14
W184 1.2088E+15
1186 1.1216E+15

here are 81 Nuclides.

Totals: 8.58073+22 6.06743-09 1.2370823+02 3.18203+03 1.54523+04 4.1763E-07 4.11793-03
AJBRF lReactor

AJBRn Omaha Veterans Affairs Hospital Reactor Facility Actintion

Elapsed Time * 2.07 (y) Cooling Time 0.

COMPOSITIONa

ELEMENT ATOMES/cm3

H 2.05613E+06
Re 4.47074E+03
Li 0.00000E+0
Be 0.00000+00
3 2.11322E-03
C 1.85085E+06
H 2.65812E+17
0 6.58862E-07

Ha 1.47231E+16
ng 5.07187E+04
Al 3.22619E+17
Si 3.76373E+OS
S 7.95615E-05

Cl 2.23905E+03
Ar 1.65563E+03
K 4.94701E+16

Ca 6.03257E+16
Sc 2.79923E+03
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Hn 8.27369E320
Pe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.19589E+05
Ge 9.19105E+00
As 8.32629E+16
Se 3.96852E+07
Br 6.05099E+14
Er 4.34688E+OS
Rb 1.13142E+16
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Sr 4.83393E+05
Y 7.16186E-01
Zr 3.19793E+02
Nb 7.78239E+01
Mo 1.09868E+17
Tc 1.53005E+06
Ru 3.91813E+OS
Pd 2.37182E+04
Ag 1.79299E+15
.Cd 1.024931+07

In 5.012392-06
Sn 3.86477E+05
Sb 1.86661E+16
Te 2.15192E+07
I 2.55988E-04

Xe 1.52634E+05
Cs 2.26528E+04
Ba 1.4081BE+17
La 1.65319E+05
Ce O.OOOOOE+00
Pr 0.00000+00
Nd 0.000000E+o
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd O.ooOOOE+00
To O.00000+00
Dy 0.00000E+00
Ho 0.00000E+00
Er 0.OOOOOE+00
Tm 0.OOOOOE+00
Yb 0.00000O+00
Lu 0.OOOOOE+00
Xf 6.57318E-03
Ta 6.03060E+03
1 3.94515E+15

Re 8.72454E+05
TU O.oOOOOE+00
U 0.000001.00

Np O.OOOOOE+00
Pu 0.00000E+00

Production of H . 0. appm/y.

Production of He . 0. appm/y.

AJ.9RF Reactor
AJ.3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E_range
1 C 10 -l 100 XeV)
2 C 0.1 -. 0.2 leV)
3 C 0.2 - 0.4 14eV)

4 C 0.4 -, 0.6 MeV)
5 C 0.6 -s 0.8 rleV)
6 C 0.8 -> 1.0 R4eV)
7 C 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -,1.66 MeV)

10 (1.66 -. 2.0 Rev)
11 2 2.0 -. 2.5 eOV)
12 C 2.5 -. 3.0 MeV)
13 C 3.0 -. 4.0 MeV)
14 ( 4.0 -5 5.0 MeV)
15 C 5.0 -. 6.5 MeV)

MeV/cm3*s
6.15391-01
1. 08111+00
8.7608Z-01
4.7834E+00
3.7145E-01
1.2489E+04
9.7726E+01
1.03031+02
1.36421-01
7.4250E+03
4.51941+03
7.9297Z+02
7.95241+01
0.00001+00
0.0000+00

Photozs/cm3*s
1.1188E+01
6. 9747E+00
2.92031+00
9.5667E+00
5.30641-01
1.3877t+04
8.8 042E+01
7.7464E+01
S.6013E-02
4.05741+03
2.0086E+03
2.8835E+02
2.27211+01
0.OOOO1+00
0 .000E.+00

18-Group gamma source distribution (Photons/cm3*s)

StaEL-ORML 18-Group gams Library from 10 MeV to 10 leV

0.0000E+00 0.0000+00 0.0000E+00 0.00001+00 2.27211+01 2.8835E+02

2.0086E+03 4.0574E+03 7.7552E+01 8.8042E+01 1.3877Z+04 5.3064E-01

9.5667Z+00 1.4601E+00 1.4601E+00 6.9747B+00 5.5941Z+00 5.59411+00

AJSRF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time a 338.65 (d)

Nuclide N/cm3 ICATT/cm3 JOULE/cm3 G(MeV/gs) Zq/cm3 Ci/cm3 ALl/cm3

N 14
s15

Na 23
Al 27

1 39
X 40
X41

Ca 40
Ca 42
Ca 43

2.64841+17
S. 7287E+14
1.4723E+16
3.22621+17
4.6135E+16
5.7880E+12 1.0803Z-17 6.2955E-01 1.9444E-06 9.9322E-05 2.68441-15 6.1691E-10 K 40

3.3294E+15
5.8480E+16
3.9031E+14
8.1440E+13
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Ca 44 1.2584B+15
Ca 46 2.4130E+12
Ca 48 1.1281S+14
Ti 46 5.8301.+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti SO 3.6606E.16

V 50 4.7693E+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-ll 1.90101-21 3.4479E-16 V SO
V 51 1.9029E+17

Cr SO 5.2922E+18
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+l3
Nn 55 8.2737E+20
Fe 54 4.96382+21
Fe 55 3.30903+10 2.50783-13 3.1227E-05 5.52703-02 2.6574E+02 7.1B23E-09 8.7704E-05 Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni .61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
MO 92
No 94

7 .78523+22
1.7989E+21
2.3759E+20
8.4506E+16
5.9997E+17
2 .3113.E+17
1. 0047E+16
3.2027E+16
8.1610E+15
1. 5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E+15
3.1488E+15
1.6304E+16
1.01633+16

1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.8970E-14 2.1617E-09 Rb 87

AJBRF Reactor

Nuclide N/ca3 WATT/cze3 JOULE/Cm3 G(NeV/g19) Bqf ca3 Ci/cm3 ALI/crm3

Mo 95
No 96
Mo 97
No 98
YolOO
Ag107
A9109
Sbl21
Sbl23
Bal30
Bal32
Bal34
Bal35
Bal36
Bal37
Bal38

Wl1O
W182
W183
w384
W186

1. 74913+16
1. 8326E+16
1. 0492E+16
2. 6511E+26
1. 0580E+16
9.29473+14
8.6352E+14
1. 0679E+16
7.9872E+1S
1.4927E+14
1.4223E+14
3.4036E+15
9 .2828E+15
1. 1060E+16
1.5B17E+16
1. 0096E+17
4.7342E+12
1. 0455E+15
5.6455E+14
1.2088E+15
1.1216E+15

338.6 (d) 2.50B13-13 1.237079E+02 s.52723-02 2.6575E+02 7.1823E-09 8.7707E-05

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time i 338.65 (d)

Energy distribution of decay gamm-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
133
14
15

_rantge
( 10 -, 100 ReV)

( 0.1 - 0.2 MeV)
0.2 -a 0.4 MeV)

( 0.4 -a 0.6 MeV)
C 0.6 -a 0.8MeV)
C 0.8 - 1.0 MeV)
C 1.0 -a1.22 MeV)
(1.22 -. 1.44 MeV)
(1.44 ->1.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 MeV)

C 4.0 -a, S.0 MeV)
5..0 6 6.5 MeV)

MeV/cm3-s
4.4167E-01
0.00003+00
0. 0000+00
1.0151E-09
0.00003+00
0. 00003+00
0.0000E+00
0.00003+00
1.5525E-05
0. 0000E+00
0.00003+00
0.0000+00
O.OOOOE+00
0. 00003+00
0.00003+00

Photons/cm3*g
8.03 043+00
0.00003+00
0.00003+00
2.0301E-09
0.00003+00
0.00003+00
0.00003+00
0. 00003+00
1.001G6-05
0.0000E+00
0.0000+00
0.00003+00
0.000O3E00
0.00003+00
0.0000+00

18-Group gamRa soutce distribution (Photons/cm3as)
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fr SCALE-ORFL 16-Group gamma Library from 10 HeV to 10 EeV

w 0.0000+00 0.0000E+00 0.00001+0O 0.0000E+00 0.00001+00 0.0000E+00

0.0000E+00 0.0000+00 1.0016E-OS 0.0000E+00 O.OOOOE+00 O.oOOOE00

2.0301E-09 0.0000+00 0.00001400 0.0000E+00 4.0152E+00 4.OS2E+00

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 2.05619E+06
Ee 4.47074E+03
Li 0.OOOOOE+00
Be 0.00000+00

5 2.11322E-03
C 1.85065E+06
N 2.65812E+17
0 7.90634E-07

Na 1.47231E+16
Hg 5.13033E+04
Al 3.2261sE+17
5i 3.76384E+05
S 1.52070E-04

Ca 2.37849E+03
Ar 1.51276E+03

K 4.94701E+16
Ca 6.032S7E+16
Sc 4.19959E+03
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.199021+05
Ge 9.26418E+00 

(

As 8.32629E+16
_ Se 4. 049S2E+07

Br 6.05099B.14
Kr 4.304312+07
Rb 1.13142E+16
Sr 5.99711E+05

Y 7.61124E-01
Zr 3.37604E+02
Nb 1.01363E+02
Ho 1.09868E+17
Tc 1.61064E+06
Ru 3.91961E+05
Pd 2.37296E+04
Ag 1.79299E+15
Cd 1.03961E+07
In 0.00000E+00
Sn 4.06451SU05
Sb 1.96661E+16
Te 2.45969E+07

1 3.469131-04
Xe 2.06084E+05
Ca 7.70931E+03
Ba 1.40818E+17
La 1.65493E+05
Ce 0.OOOOOE+00
Pr 0.00000E+00
lld 0.00000E+00
Sim 0.00000E+00
Sn 0.000001+00

Eu 0.00000E+00
Gd 0.000001+00
Tb 0.00000E+00
Dy 0-.OOOOOE+00
Ho 0.00000E+00
Er 0.00000E+00
Tm 0.000000E+O
Yb 0.00000E+00
Lu O.OOOOOE+00
Ef 6.57332E-03
Ta 8.. 83995E+03
W 3.94515E+15

Re 9.39768E+05
Tb 0.00000E+00

U 0.000001+00
Np 0.0P O0000E+00
Pu 0.OOOOOE+00

Totals. 8.500661+22

AJB2F Reactor
AJBRF Soil (Side) Flux
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AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Bq/g Rq/cm3
zero 7.955E-04 1.924E+03 1.545E+04

338.6 (di 1.382E-08 3.309E+01 2.657E+02

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000E3OOecm3) of Rebar

Ci/m3 AII/cm3
4.176E-01 4.118E-03
7.182E-03 8.771E-OS

AJBRP

WATT/cm3 JOULE/cm3
6.067E-09 1.237082E+02
2.50BE-13 1.237079E+02

Soil (Side) Flux

Time Becquerel Sv/h ALI Watt
zero 1.545E+04 7.955E-04 4.118Z-03 6.067E-09

338.6 (d) 2.637E+02 1.382E-08 8.771E-05 2.508R-13

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Kg rW/Kg Ci/Kg NeV/g*s
sero 1.924E+06 7.556E-10 5.2013-OS 3.182E+03

338.6 (d) 3.309E+04 3.1233-14 8.9443-07 5.5271-02

AJBRF Reactor
AJERF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time sq/g Sv/h W/g C1 Index
zero 1.924E+03 7.955E-04 7.556E-10 3.319E+03

338.6 (d) 3.309E+01 13823-08 3.123E-14 1.103E-01

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 x Activation of
Cold Pause of

Step 2 , Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 i Activation of

2.27682E+06 (s),
2.92592E+07(5),

2.27682E+06 C()
2.92592E+07(s),

2.276t23+06(s),
2.92592E+07(s).

2.27682E+06(s),

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.

26.35 Wd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

Elapsed Time.

26.35 Wd)
365.00 (d)

2.07 (Y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)

Intervals * 2

letervals . 2

Intervals * 2

Intervals . 2

Cooling Times (s) -

2.9259E+07

338.6 (d)

aJBRF Reactor

Step . 1

Elapsed Time s 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.58073+22 6.0671E-09 1.237081E+02
Production of . 0. yppm/y.
Production of Re * 0. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.58073+22 1.0545E-13 1.237079E+02

Step . 2

Hlapsed Time . 1.07 (y)
N/cm3 WATT/cm3 JODLE/cm3

otals. 0.5807E+22 6.06732-09 1.237081E+02
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOOLE/cm3

otals. 8.5807E+22 1.8728E-13 1.237079E+02

G(MeV/gIs) Bq/cm3
3.18193+03 1.5257E+04

G(MeV/g*s) Bq/cm3
2.32363-02 1.11713+02

G(NeV/grs) Bq/cm3
3.18193+03 1.53673+04

G(NeV/g9s) Sq/cm3
4.12723-02 1.9843E+02

Ci/cm3 ALI/cm3
4.1235E-07 4.05273-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6t71E-05

Ci/cm3 ALI/cm3
4.15333-07 4.089SE-03

Ci/cm3 ALl/cm3
5.3630E-09 6.5491E-05

Step . 3

Elapsed Tire . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. t.S8073+22 6.0674E-09 1.2370823+02
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 3.00 (y)
NI/cm3 WATT/cm3 JOUL=/cm3

otals. 8.5807E+22 2.S081Z-13 1.2370793+02

G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3
3.1820E+03 1.54523+04 4.1763E-07 4.1179E-03

G(MeV/g's) Sq/cm3 Ci/cm3 ALI/cm3
5.5272E-02 2.6575E+02 7.1823E-09 8.7707E-05
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Step: 4
An"R Reactor

A8BRF Otnahs Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 3 .07 (y) Cooling Time 0.

Nuclide N/cm3 WATZ/cm3 JOUIE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

N 14 2.6484E+17
N 25 9.7287E+14

N9a 23 1.4723E.16

A1 27 3.2262E+17
K 39 4.61351+16
I 40 5.7880E+12 1.0803E-17 6.2955E-01 1.9444E-06 9.93221-05 2.6844E-15 6.1691E-10 1.280E103(My) K 40

1 41 3.3294E.15
Ca 40 5.8480E+16
Ca 42 3.9031E+14

Ca 43 8.1440E+13
Ca 44 1.2584E+15

Ca 46 2.4130E+12
Cr 48 1.1281E+14
Ti 46 5.301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17

Ti 49 3.8231.E+16
Ti 50 3.6606E+16

V SO 4.76931+14 1.22893-23 8.33291+01 9.53243-12 7.03371-11 1.90103-21 3.4479E-16 1.489E+ll(My) V SO

V 51 1.9029E+17
Cr SO 5.2922E+18
Cr 51 8.03591+07 1.36483-13 4.71261-07 9.4923E-02 2.32721+01 6.28973-10 8.8486E-07 2.770E+01 (d) Cr 51

Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr SS 2.47283+02 1.4229E-13 4.36063-11 4.2634E-04 8.0689E-01 2.18081-11 1.1301E-09 3.5403+00 (M) Cr 55

Mn 55 8.27378+20
mn 56 1.99821.08 6.03323-09 8.08091-05 3.1595E+03 1.49181+04 4.0319E-07 3.72961-03 2.579E+00 (h) Mn 56

Fe 54 4.96388+21
Fe 55 5.008S3+10 3.79581-13 4.72653-05 8.36571-02 4.02233+02 1.08711-08 1.3275E-04 2.7353+00 (y) Fe SS

Fe 56 7.78523+22
Fe 57 1.7989E+21
Fe S 2.3759E+20
Fe S9 8.0564E+08 3.04163-11 1.68701-04 2.15121+01 1.45261+02 3.92583-09 2.6125E-04 4.450E+01 (d) Fe S9
Co S9 8.45061*16
Co 60ml 3.66041+03 4.12173-24 3.73681-11 3.4B343-03 4.03741+00 1.09121-10 6.86638-09 1.047E+01 Im) Co 60ml

Ni S S.99973+17
Ni 60 2.31111+17
Ni 61 1.00471+16
Ni 62 3.2027E+16
Ni 64 8.1610E+1S
Cu 63 1.56873+18

Cu 64 8.20591+0S 6.30301-13 4.15823-08 2.9S5SE-01 1.24381+01 3.3618E-10 1.4932E-06 1.2703+01 (h) Ca 64

Cu 65 6.99201+17
Cu 66 1.04923+03 4.38781-13 1.93723-10 2.42273-02 2.37653+00 6.42313-11 3.80251-08 5.100E+00 (m) Cu 66

Zn 64 2.40841+16
Zn 66 1.38261+16

Zn 67 2.0318E+1S
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULZ/cm3 O(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.97331+14
At 75 8.32633+16
As 76 8.09923+OS 1.41763-12 1.93803-07 3.1969E-01 5.92451+00 1.6012E-10 9.47931-06 1.0971+00 (d) As 76

Er 79 3.06721+14
Br 81 2.98371+14
Rb 85 8.16551+15
Rb 87 3.14B88+15 1.8202E-17 3.97493+01 0.00003+00 1.44191-03 3.8970Z-14 2.16171-09 .4.7963+04((My) Rh 87

no 92 1.63043+16
no 94 1.0163E+16
Mo 9S 1.74913+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolOO 1.0580E+16
AglO7 9.29471+14
AglO9 .6352E+14

AgilO 4.79811+01 2.60903-13 9.2979E-12 5.83031-03 1.34643+00 3.63883-11 8.BS76Z-10 2.470E+01 (s) AgilO

8bl21 1.0679E+16
8bl22 8.42733+05 4.02743-13 1.3535Z-07 1.3674Z:01 2.5076Z+00 6.7772Z-11 4.2646E-06 2.6963+00 (d) Sbl22

S1123 7.98723+15
Ba130 1.49271+14
Bal32 1.4223E+14

Ba134 3.4036E+15
3a135 9.2828E+1S
Ba136 1.1060E+16

Bal37 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E112
W182 1.04551*15
W183 5.6455E+14

W184 1.2088E+15
W186 1.1216E115

here are 81 Nuclides.
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Totals. 8.5B07E+22 6.0675E-09 1.237082Z+02 3.1820E+03 1.5518+04 4.1942E-07 4.1397E-03

AJERF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

i

Elapsed Time , 3.07 (y) Cooling Time 0.

COMPOSITION s

ELEMENT ATOMES/cm3

H 2.74159E+06
He 5.96098E+03
Li 0.00000+00
Be O.OOOOOE+00

B 2.817633-03
C 2.46766B+06
N 2.65812B+17
0 9.22407B-07

Ea 1.47231l+16
Mg 6.78198B+04
Al 3.22619E+17
Si 5.01835B+05

S 1.58182B-04
Ca 3.03194B+03
Ar 2.15851E+03
H 4.94701E+16

Ca 6.03257B+16
Sc 4.32982E+03
Ti 7.066i9E+17

V 1.90771E+17
Cr 1.21799B+20
Mn 8.27369B+20
Fe 8.48521B+22
Co 8.45059B+16
Ni 8.81316B+17
,C 2.26793B+18
Zn 4.95553B+16
Ga 2.92890E+05
Ge 1.22791E+01
As 8.32629E+16
Se 5.31836E+07
Hr 6.05099B+14
Hr 5.80331E+05
Rb 1.13142E+16
Sr 6.83296E+05

Y 9.69894E-01
Zr 4.32328E+02
Nb 1.27892E+02
No 1.09868E+17
Tc 2.06693E+06
Ru 5.22468E+05
Pd 3.16321E304
Ag 1.79299E+i5
Cd 1.37383E307
In 5.01239E-06
Sn 5.21961E+05
Sb 1.86661E+16
Te 2.97338E+07

i 3.71674E-04
Xe 2.21329E+05
Cs 2;65328E+04
Ba 1.40818E+17
La 2.204833+05
Ce 0.00000E+OO
Pr 0.OOOOOE+00
Nd 0.00000+00
Pm 0.00000E+00
SM 0.0000000E+
Eu 0.00000E+00
Gd 0.00000E+00
Tb 0.00000+00
Dy 0.00000E+OO
No 0.00000E+00
Er 0.00000+00
TM 0.OOOOOE+00
Yb 0.000000E+0
Lu 0.00000+00
Ef 8.76428E-03
Ta 9.12894E+03

N 3.94515B+15
Re 1.18653E+06
Th 0.OOOOOE+00
U 0.00000E+00

Np O.OOOOOE+00
Pu O.OOOOOE+00

Production of E 0. appm/y.

Production of He 0 0. appm/y.
A3BRF Reactor

AJBRF Omaha Veterans Affair. Hospital Reactor Facility Activation

w
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At Cooling Time 0.

Energy distribution of decay gaema-rays

Group E range
1 ( 10 -, 100 UeV)
2 l 0.1 -, 0.2 MeV)
3 0 0.2 -> 0.4 MeV)
4 ( 0.4 -, 0.6 MeV)
5 ( 0.6 - 0.8 Mev)
6 ( 0.8 - 1.0 ev)
7 ( 1.0 ->1.22 HeV)
8 (1.22 -p1.44 MeV)
9 (1.44 -a1.6

6 
MeV)

10 (1.66 - 2.0 MeV)
11 C 2.0 2.5 eV)
12 ( 2.5 3.0 MeV)
13 ( 3.0 4 4.0 MeV)
14 t 4. 0 - 5.0 OeV)
15 ( 5.0 - 6.S Mev)

HeV/cm3*s
7.2521E-01
1.0811E+00
8.76082-01
4.7834E+00
3.7145E-01
1.2489E+04
9.77261+01
1.0303E+02
1.3642E-0O
7.42501+03
4.5194E+03
7. 9297E+02
7.9524E+01
O. OOOOE+00
O.OOOOE+00

Photons/cm3*s
1.318 6E+01
6.9747E+00
2.9203E+00
9 .56672+00
S.3064S-01
1. 3877E+04
8.80422+01
7.7464E+01
8.8013S-02
4.0574E+03
2.0086E+03
2.8835E+02
2.27212+01
0.0000E+00
O.OOOOE+00

18-Group gaimna source distribution (Photons/cm3^s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 EeV

O.OOOOE+00 0.0000E+00 0.0000+00 0.0000+00 2.2721E+01 2.8835E+02
2.00862+03 4.0574E+03 7.75522+01 8.8042E+01 1.3877E+04 5.3064E-01
9.56673+00 1.4601Z+00 1.46012+00 6.9747E+00 6.5928E+0o 6.5928E+00

AzERF Reactor
AJsRF Omaha Veterans Affairs Nospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Nuclide N/cm3 WTTE/em3 JOUL2/cm3 GCMeV/9s8) 8q/cm3 Ci/cm3 ALI/cm3

N 14
N 1S

Na 23
Al 27

K 39
40

: 41
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr SO
Cr s2
Cr 53
Cr 54
Mn 55
Pe 54
Fe 55
Fe 56
Pe 57
Fe 58
Co 59
xi 58
xi 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
No 92
N4o 94

2.64842+17
9.72872+14
1.4723B+16
3.22622+17
4.6135E+16
S .78802+12
3.32942+15
S.84801+16
3.90312+14
8.1440E+13
1. 25842+1S
2.41302+12
1.12812+14
S.8301E+16
S.25772+16
S.20962+17
3.8231E+16
3.66062+16
4.7693E+14
1.9029E+17
S.2922E+18
1. 02062+20
1. 15712+19
2 .88062+18
8.27372+20
4.063SY+21
3.9596Z+10
7.78522+22
1.79892+21
2.3759E+20
8.4506E+16
5.9997E+17
2t3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.06.72E+14
2.9837E+14
8.1655E+15
3.1488E+15
1.6304Z+16
1. 0163E+16

1.0803Z-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844Z-15 6.1691E-10 K 40

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010Z-21 3.4479E-16 V SO

3.O09E-13 3.7367E-05 6.6138E-02 3.1800E+02 8.5946E-09 1.049S5-04 Fe SS

1.82022-17 3.9749E+01 O.OOOOE+00 1.44192-03 3.8970E-14 2.16172-09 Rb 87

AJBRF Reactor

Nuclide N/cm3

Mo 95 1.7491S+16

WATT/cm3 JOULk/cm3 GCMeV/gls) Bq/cre3 Ci/cm3 ALI/cm3
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Mo 96 1.8326E.16
Mo 97 1. 0492E+16
Mo 98 2.6511E+16
MolOO 1.0580E.16
AglO7 9.2947E+14
AglO09 8.6352E+14
Sbl21 1.06793+16
Sbl23 7.9872E+1S
Ba130 1.4927E+14
Bal32 1.4223Z+14
Bal34 3.4036E+1S
B3a135 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
W183 S.6455E+14
W184 1.2088E+15
4186 1.1216E+15

338.6 (d) 3.0012E-13 1.237079E+02 6.6140E-02 3.1800E+02 8.59468-09 1.0495E-04

AaBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time s 338.65 (d)

Energy distribution of decay gamma-rays

Group E range MeV/Cm3-2 Photoni/c=3-a
1 C 10 -. 100 ReV) 5.28523-01 9.6094E+00
2 C 0.1 -> 0.2 MeV) o.0ooo+0oe 0.00003+00
3 C 0.2 -, 0.4 MeV) 0.00003+00 0.0000E+00
4 C 0.4 -. 0.6 MeV) 1.02513-09 2.03013-09
5 C 0.6 -, 0.8 Mev) 0.0000300 0.0000E+OO
6 C 0.3 -s 1.0 MeV) 0.00000E+O O.OOOOE+O0
7 ( 1.0 ->1.22 MeV) 0.0000+00 O.OOOO+00
8 (1.22 -. 1.44 HeV) 0.0000E+00 0.0000+00
9 (1.44 -. 1.66 MeV) 1.5525E-05 1.0016S-05

10 t1.66 -. 2.0 MeV) 0.00003+00 0.0000+00
11 C 2.0 -, 2.5 MeV) 0.0000+00 0.0000+00
12 C 2.5 -. 3.0 MeV) 0.0000+00 0.00003+00
13 C 3.0 -. 4.0 MeV) 0.000O0+00 0.0000+00
14 C 4.0 -. 5.0 MeV) 0.00003+00 0.0000E+00
15 S.0 -. 6.5 MeV) 0.0000+00 0.0000E+00

18-Group gaumma source distribution (Photons/cm3-s)
SCALE-QRNL 1B-Group gaa Library from 10 MeV to 10 IeV

0.0000E+00 0.0000+00 0.0000+00 O.OOOOE+00 0.0000E+00 0.0000E+00
O.OOOOE+00 0.00003+00 1.0016E-05 0.0000E+00 0.0000E+00 O.OOOOE+00
2.0301E-09 0.00001+00 0.0000+00 O.OOOOE.00 4.8047E+00 4.80473+00

AJBRF Reactor
AaBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITION

ELEM3E0N ATOMES/C13

H 2.74159E+06
Be 5.96098E+03
Li 0.00000E+00
Be 0.00000E+00

B 2.81763E-03
C 2.4673tE+06
N 2.65812E+17
0 1.05418E-06

Ja 1.47231E+16
Vg 6.84043E+04
Al 3.22619E+17
Si 5.01846E+05

S 2.54860E-04
Cl 3.17137E+03
Ar 2.01449E+03

X 4.94701E+16
Ca 6.03257E+16
Sc 5.74068E+03
Ti -7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Yn 8.27369E+20
Fe 6.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.93203E+05
Ge 1.23522E+01
As 8.32629E+16
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Se
Dr
K~r
Rb
Sr
y
Zr
Nb
Mo
Tc
Ru
Pd
Ag
Cd
In
Sn
Sb
Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
mu
Sd
Tb
Dy
Bo
Er
Tm
Tb
Lu
Bf
Ta

W
Re
Th
V

Np
Pu

Totals.

5.39935E.07
6. 05099E.14
5.84574E,05
1.13142E+16
7. 99615E+05
1. 01483E+00
4.50139E+02
1.65515E+02
1.09868E+17
2.14752E.06
5 .22618E+05
3.16471E+04
1.79299E+15
1.3B898E+07
0.00000E+00
5.41937E+05
1. 86661E+16
3 .28115E+07
4 .62599E- 04
2.747793+05
1.26292E+04
1.40818E+17
2.20657E+05
0. 0000OE+00
O.OOOOOE+00
0.00000E+00
O .00000E+00
0.00000E+00
O .OOOOOE+OO
O .00000E+00
O .OOOOOE+OO
0. 00000E+00
O.00000OE+00
O. OOOOOE+00
0.00000E.00
O.OOOOOE+00
0.00000E+00
8. 76442E-03
1.19429E+04
3.94515E+15
1.25384E+06
0.OOOOOE+00
O.OOOOOE+00
0.00000E+00
0.00000E+00
B .58066E+22

AJllRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time
zero

338.6 (d)

D (Sv/h? Bq/g Bq/cm3
7.955S-04 1.9333+03 1.552E+04
1.654E-08 3.960Z+01 3.180E+02

AJBRF Soil (Side) Flux

Ci/m3 AL2/cm3 IOATT/cm3 .OLE/cm3
4.1943-01 4.140E-03 6.067E-09 1.2370823+02
8.5953-03 1.0503-04 3.0013-13 1.237079E+02

AJB3RF Soil (Side) FluxAJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000E+00(cm3) of Rebar

Time Becquerel svyh ALI Watt
zero 1.5523+04 7.955E-04 4.1403-03 6.067E-09

338.6 (d) 3.180E+02 1.6543-08 1.0503-04 3.0012-13

AJZRF Reactor
AJiRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Xg XW/Xg Ci/Xg lleV/gs
zero 1.933E+06 7.5563-10 5.2233-05 3.182E+03

338.6 (d) 3.9603+04 3.738Z-14 1.0703-06 6.614E-02

=38R1 Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h Il/9 Cl Index
zero 1.9332+03 7.9553-04 7.5563-10 3.319E+03

338.6 (d) 3.9603+01 1.654Z-08 3.7383-14 1.320E-01

AJBRF Soil (Side) Flux

AJBRF Soil (Side5 Fiux

Step 1 * Activation of 2.276823+06(s), i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 2 * Activation of 2.276823+06(s), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 3 * Activation of 2.276823+06(s), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 4 * Activation of 2.276822+66(s), i.e.
Cold Pause of 2.925923.07(s), i.e.

Elapsed Time.

26.35 (d) * 26.35 (d)
338.65 (d) 365.00 (d)

26.35 (d) 1.07 (y)
338.65 (d) 2.00 (y)

26.35 (d) 2.07 (y)
338.65 (d) 3.00 (y)

26.35 (d) 3.07 (y)
338.65 (d) 4.00 (y)

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2
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Step 5 * Activation of 2.27682E+06(s), i.e.

Cooling Times (a)

2 .9259E+07

338.6 (d)

AdBRP Reactor

Step .1

Elapsed Time . 26.35 (d)
NIcm3 WATT/cm3 JOaLE/cm3 6(NeV

otals, 8.5807E+22 6.0671E-09 1.237081I+02 3.1819
Production of H * 0. appm/y.
Production of He * 0. appm/y.

26.35 (d) 4.07 (y) Intervals : 2

/g-s) Bq/cm3
E+03 1.5257E+04

Ci/cm3 ALI/cm3
4.1235E-07 4.05272-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871E-OS

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOULI/cm3

otals. S.5807E+22 1.0545E-1.3 1.237079E+02

Step s 2

Elapsed Time i 1.07 (y)
N/CI3 WATT/cm3 JOUBE/cm3

otals, 8.5807E+22 6.0673E-09 1.2370813+02
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 1.8728E-13 1.237079E+02

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 8.5807E+22 6.0674E-09 1.237082E+02
Production of H , 0. appm/y.
Production of He 0. appa/y.

Elapsed Time , 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. B.5807E+22 2.50B1Z-13 1.237079E+02

Step . 4

Elapsed Time * 3.07 (y)
N/Cm3 WAWT/cm3 JOULE/cm3

otals, 8.5807E+22 6.0675E-09 1.2370821+02
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 WAT7/cm3 JOULE/cm3

otals, B.5807E+22 3.0012E-13 1.237079E+02

G(MeV/g-s) Bq/cm3
2.3236E-02 1.1171E+02

Q(MeV/g's)
3.1819E+03

G(MeV/g*s)
4.12721-02

G(MeV/g0s)
3.1820E+03

G (MeV/g-s)
5.5272E-02

G(MeV/g*u)
3; 18201+03

G (MeV/g s)
6.6140E-02

Bq/cm3
1.5367E+04

Bq/cM3
1. 98431+02

Bq/cm3
1.54521+04

Bq/cm3
2.6575E+02

Bq/cm3
1.5518E+04

Bq/cm3
3.18001.02

Ci/cm3
4.1533E-07

Ci/cm3
s.36301-09

Ci/cm3
4.1763E-07

Ci/cm3
7. 18231-09

Ci/cm3
4.19421-07

Ci/cm3
8.5946E-09

ALI/cm3
4.0898E-03

ALI/cm3
6.5491E-05

ALI/cm3
4.11791-03

ALI/cm3
B.7707E-OS

'I

ALI/cm3
4.13973-03

ALI/cm3
1.0495E-04

Step . 5
AJBRF Reactor

3JSRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time s 4.07 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOIILE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

N 14 2.64841+17
N 1S 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

X 39 4.6135E+16
X 40 5.78801+12 1.08031-17 6.2955E-01 1.94443-06 9.93221-OS 2.6844E-1S 6.1691E-10 1.280E+03(My) X 40
X 41 3.32943+1S

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.14402+13
Ca 44 1.2584E+1S
Ca 46 2.4130E+12
Ca 40 1.12811+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.20962+17
Ti 49 3.8231E+16
Ti so 3.66063+16

V 50 4.7693E+14 1.22891-23 8.33291+01 9.53241-12 7.0337E-11 1.9010E-21 3.4479E-16 1.489E+11(My) V S0
V 51 1.9029E+17

Cr S0 5.2922E+3.18
Cr 51 8.0359E+07 1.3648E-13 4.7126E-07 9.4923E-02 2.32721+01 6.2897E-10 8.8486Z-07 2.7703+01 (d) Cr 51
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Cr 52 1.0206E+20
Cr 53 1.1571E.19
Cr 54 2.806E+lS
Cr 55 2.4728E+02 1.4229E-13 4.3606E-11 4.2634E-04 8.0689E-01 2.1808E-11 1.1301E-09 3.540E+00 (m) Cr SS
Mn 55 8.2737E+20
Mn 56 1.99821+08 6.0332E-09 8.0809E-05 3.1595E+03 1.4918E+04 4.0319E-07 3.72963-03 2.5791.00 (h) Mn 56
Fe 54 4.9638E+21
Fe 55 5.64741.10 4.28003-13 5.3294E-05 9.4328E-02 4.S3541+02 1.2258E-08 1.4968E-04 2.735E+00 (y) Pe 55
Fe 56 7.7852E+22
Fe 57 1.79Z9E+21
Fe 58 2.3759E+20
Fe 59 8.0564E+08 3.0416E-11 1.68701-04 2.1512E+01 1.4526E+02 3.9258E-09 2.6125E-04 4.4501+01 (d) Fe 59
Co S9 8.4506E+16
Co 6SOul 3.6604E+03 4.1217E-14 3.7368E-11 3.4834E-03 4.03741+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 60ml
Ni 58 5.9997E+17
Ni 60 2.31111Z17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
COu 63 1.5687E+18
Cu 64 8.2059E+05 6.3030E-13 4.1582E-08 2.9S18E-01 1.24381+01 3.36181-10 1.4932E-06 1.2701+01 (h) Cu 64
Cu 65 6.99201+17
Cu 66 1.04923+03 4.38781-13 1.93721-10 2.4227E-02 2.37653+00 6.42313-11 3.8025E-08 5.1001+00 (m) Cu 66
Zn 64 2.40841+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/cn3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.32631+16
As 76 8.0992E+05 1.41763-12 1.93801-07 3.19693-01 5.9245E+00 1.60123-10 9.4793E-06 1.097E+00 (d) As 76
Br 79 3.0672E+14
Br 81 2.9837E+14
Rb 85 8.1655E+15
hb 87 3.1488E+1S 1.82021-17 3.9749E+01 0.00003+00 1.44191-03 3.8970E-14 2.16173-09 4.796E+04(My) Rb 87
Mo 92 1.6304E+16
Mo 94 1.0163E+16
Mo 95 1. 74913+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolOO 1.0580E+16
A9107 9.2947E+14
A9109 8.6352E+14
AhllO 4.7981E+01 2.60901-13 9.29791-12 5.8303E-03 1.34641+00 3.63881-11 8.8576E-10 2.4703+01 (s) Agl1O
Sbl21 1.06791+16
Sbl22 8.4273E+05 4.02741-13 1.3535E-07 1.36741-01 2.50761+00 6.77721-11 4.2646E-06 2.696E+00 (d) Sb122
Sb123 7.9872E+1S
Ba130 1.4927E+14
Ba132 1.4223E+14
Ba134 3.4036E+15
Bal35 9.2820E+15
Ba136 1.1060E+16
Ba137 1.5817E+16
Ba138 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.58071+22 6.06751-09 1.2370821+02 3.18201+03 1.5570E+04 4.20801-07 4.1567E-03
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time i 4.07 (y) Cooling Time 0.

COMPOSIlTON

ELEMENT ATOMES/Cm3

R 3.42699E+06
Be 7.45123E+03
Li 0.000000E+O
Be O.OOOOOE+00
H 3.52204E-03
C 3.08438E+06
N 2.65812E+17
0 1.18595E-06

Na 1.47231E+16
Mg 8.49209s+04
Al 3.22619E+17
Si 6.27296E+05
S 2.62854E-04

Cl 3.82482E+03
Ar 2.66015E+03
2 4.94701E+16

Ca 6.03257E+16
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Sc 5.87126E+03
Ti 7.06679E+17
V 1.90771E.17

Cr 1.21799E+20
Mn 8.27369E+20
Fe B.48521E+22
Co 8.45059E+16
Ii 8.81316E.17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 3.66191E+05
Ge 1.533672E+01
As 8.32629E+16
Se 6.66820E+07
Sr 6.05099E+14
Kr 7.26974E+05
lb 1.13142E+16
Sr 8.83200E+05

Y 1.22360E+00
Zr 5.44863E+02
Nlb 1.93139E+02
Mo 1.09868E+17
Tc 2.60380E+06
Ru 6.53125E+05
Pd 3.95499E+04
Ag 1.79299E+15
Cd 1.72323E+07
in 5.01239E-06
Sn 6.57445E+05
Sb 1.86661E+16
Te 3.79483E+07.

r 4.87360E-04
Xe 2.90023E+05
Cs 3.15310E+04
Ba 1.40818E+17
La 2.75648E+05
Ce 0.00000E+00
Pr 0.OOOOOE+0O
Nd 0.00000+00
PMe 0.00000E.00
Se. O.OOOOOE+00
Eu 0.00000E+00
Gd 0.00000E+00
Tb 0.000000E+0
Dy 0.00000E+00
Eo 0.OOOOOE+00
Er 0.00000+00
Tm O.00000E+00
Yb 0.00000+00
Lu 0.00000E+00
Ef 1.09554E-02
Ta 1.22320E+04

W 3.94515E+15
Re 1.50060E+06
Th 0.00000E+00

N O.OOOOOE+00
Np 0.00000Z+00
PU 0.00000E+00

Production of B 0. appm/y.

Production of Re * O. appm/y.
AJEBP Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Z range MeV/cm3*s Pbotons/CI3-s
1 C 10 -a 100 ReV) 8.1048Z-01 1.4736R+01

2 ( 0.1 -> 0.2 MeV) 1.0811Z+00 6.9747Z+00

3 C 0.2 -> 0.4 MeV) 8.7608Z-01 2.9203Z+00

4 ( 0.4 -a 0.6 MeV) 4.78341+00 9.5667E+00

5 (.0.6 -a 0.8 MeV) 3.7145E-01 5.3064B-01

6 ( 0.8 -a 1.0 MeV) 1.2489E+04 1.3877E+04

7 C 1.0 -A>.22 3eV) 9.7726E+01 8.80423+01

8 (1.22 ->1.44 MeV) 1.0303E+02 7.7464E+01

9 (1.44 ->1.66 leV) 1.3642E-01 8.80131-02

10 (1.66 -a 2.0 NeV) 7.42503+03 4.0574E+03

11 C 2.0 -a 2.5 MeV) 4.5194E+03 2.0086Z+03

12 ( 2.5 -a 3.0 MeV) 7.9297E+02 2.88351+02

13 ( 3.0 -a 4.0 HeV) 7.9524E+01 2.27211+01

14 C 4.0 -a s.e MeV) 0.00001+00 0.0000+00

15 ( 5.0 -a 6.5 Mev) 0.0000E+00 0.0000300

18-Group gauma source distribution (Photons/cm3as)

SCALE-ORML 18-Group gamma Library from 10 MeV to 10 ReV

0.0000+00 0.00001+00 O.OOOOE+00 0.0000E+00 2.27211+01 2.8835E+02

2.0086E+03 4.05743+03 7.75523*01 8.8042E+01 1.38771+04 5.3064E-01

9.5667E+00 1.46011+00 1.4601E+00 6.97473+00 7.36801+00 7.3680E+00

A;TSRP Reactor
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AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Nuclide N/tm3 1%ATr/cm3 JOULE, cc3 G (tev/g5*) flq/C3 Ci/cm3 ALI/cm3

N 14
N 15

Na 23
Al 27

r 39
X 40
3 41
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
-Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Nm 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Ca 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70

As 75
Dr 79
Br 81
Rb 85
Rb 87
No 92
No 94

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.61351+16
S.78808+12
3.3294Et15
5.8480+16
3.9031E+14
8. 14401+13
1.2584E+1S
2.4130E+12
1.1281E+14
5.8301E+16
5.25771+16
5.2096E+17
3.9231E+16
3.6606E+16
4.7693E+14
1.9029E+17
5.2922E+18
1.0206B+20
1. 1571E+19
2.8806E+18
8.2737E+20
4.96381+21
4.46471+10
7.7852E+22
1.798 91+21
2.3759E+20
8.45065+16
5. 9997E+17
2.3111E+17
1. 0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.99201+17
2.40841+16
1.3826E+16
2. 03181+15
9.3164E+15
2. 9733E+14
8.32631+16
3.0672E+14
2.9837E+14
8.1655E+15
3.14881+15
1.63041+16
1. 0163E+16

1.0803E-17 6.2955E-01 1.94445-06 9.9322E-os 2.6844E-1S 6.1691E-10 K 40

V 50
1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16

3.3837E-13 4.2133E-OS 7.4575E-02 3.5856E+02 9.6909E-09 1.1834E-04 Fe 55

1.8202E-17 3.97493+01 0.00001+00 1.4419E-03 3.89701-14 2.1617E-09 Rb 87

AJBRF Reactor

Nuclide N/cm3 ICATT/c!63 JOUTLS/cm3 G(HeVfgus) Bq/,,3. Ci/cm3 ALI/cm3

no 95
MID 96
No 97
No 98
X0100
Ag107
AglO9
Sb121
Sb123
Bal30
Bal32
Bal34
1a135

8al36
Bal37
Bal38

3180
3182

1W183
1184
N186

338.6

1. 74911+16
1.8326E+16
1.0492E+16
2.6511E+16
1. 0580E+16
9.29475+14
8.63525+14
1. 0679E+16
7.98721+15
1.49275+14
1.42235+14
3.40361+15
9.2828E+15
1.1060E+16
1.58173+16
1. 00961+17
4.7342E+12
1.0455E+15
5 .6455Z+14
1.20881+15
1. 1216E+15

(d) 3.3840E-13 1.237079E+02 7.4577E-02 3.5856E+02 9.6909E-09 1.1834E-04

AJBIZF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

Energy distribution of decay gamma-rays

Group E~range MeV/cm3-5 Photons/CM3-8
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1 10 -, 100 ReV) 5.9593E-01 1.0835E+01
2 ( 0.1 -, 0.2 Mev) 0.0000.+00 0.0000E+00
3 ( 0.2 -, 0.4 MeV) 0.0000E+00 0.0000E+00
4 ( 0.4 -, 0.6 3eV) 1.0151E-09 2.0301E-09
S ( 0.6 -. 0.8 3eV) 0.0000E+00 0.0000E+00
6 ( 0.8 -, 1.0 34eV) 0.00005+00 0.000000E+
7 ( 1.0 -. 1.22 NeV) 0.0000E+00 0.0000E+00
8 (1.22 -. 1.44 MeVl 0.0000E+00 0.0000E+00
9 (1.44 -. 1.66 MeV) 1.5525E-OS 1.0016E-OS

10 (1.66 -. 2.0 3eV) 0.0000E+00 0.0000E+00
11 ( 2.0 -; 2.5 3eV) 0.0000E+00 O.OOOOE+00
12 ( 2.5 -S 3.0 MeV) 0.0000E+00 0.0000E+00
13 ( 3.0 -. 4.0 MeV) 0.0000E+00 0.0000E+00
14 1 4.0 -. 5.0 MeV) 0.0000E+00 0.0000+00
1S ( S.0 -. 6.5 MeV) o.oooo0+00 0.0000E+00

18-Group gamma source distribution (Photons/cm3.s)
SCALE-ORNL 18-Group gamma Library from 10 mev to 10 xeV

0.0000E+00 0.0000+00 0.0000+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 1.0016E-05 0.0000E+00 0.0000E+00 0.0000E+00
2.0301E-09 0.0000E+00 0.0000E+00 0.0000E+00 5.4176E+00 5.4176E+00

AJBXF Reactor
AJBRF Omaha Veterans Affairs Bospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITIO02

ELEMENT ATONES/cm3

E 3.42699E+06
He 7.45123E+03
Li 0.00000E+00
Be 0.00000E+00

B 3.52204E-03
C 3.08404E+06
N 2.65S12E+17
O 1.31772E-06

Na 1.47231E+16
M4g 8.55054E+04
Al 3.22619E+17
Si 6.27307E+05

S 3.83701E-04
C1 3.96426E.03
Ar 2.51499E+03

K 4.94701E+16
Ca 6.03257E+16
Sc 7.28434E+03
Ti 7.06679E+17

V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 3.66504E+05
Ge 1.54403E+01
As 8.32629E+16
Se 6.74919E+07
Br 6.05099E+14
Kr 7.30717E+05
Rb 1.13142E+16
Sr 9.99518E+05

Y 1.26854E+00
Zr 5.62673E+02
Nb 2.44842E+02
Mo 1.09868E+17
Tc 2.68439E+06
RU 6.53276E+05
Pd 3.95685S+04
Ag 1. 79299E+15
Cd 1.73854E+07
ln 0.00000E+00
Sn 6.77421E+05
Sb 1.86661E+16
Te 4.10260E+07

I 5.782t5E-04
Xe 3.43473E+05
Cs 1.86013E+04
Ba 1.40818E+17
La 2.75822E+05
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
Sb 0.00000E+00
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Dy O.OOOOOE+00
Ho 0.OOOOOE+O0
Er 0.00000OE+
Tm 0.00000E+00
Yb 0.0000000E+
Lu 0.O0000E.00
Ef 1.09555E-02
Ta 1.50466E+04

W 3.94515E+1S
Re 1.56792E.06
rh 0.00000E+00
Up 0.00000E+00

VP O.OOOOOE+OO
Pu 0.00000E+00

Totals: 8.58066E+22

AJBRF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Bq/g Bq/ceL3 C:
zero 7.9551-04 1.939E+03 1.5571+04 4.;

338.6 td) 1.864E-08 4.4653+01 3.586E+02 9.1

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.00003+00(cm3) of Rebar

Time Decquerel Sv/hk ALI Watt
zero 1.557E+04 7.955Z-04 4.157E-03 6.068E-09

338.6 (d) 3.586EF02 1.864E-08 1.183E-04 3.384E-13

A.SRP Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Eq/XK Kw/Kg Ci/Kg MeV/g*s
zero 1.939E+06 7.556E-10 5.240E-05 3.1B23+03

338.6 (d) 4.465Z+04 4.214E-14 1.207E-06 7.458E-02

AJERP Reactor
AJHRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g By/h W/g Cl Index
zero 1.939E+03 7.9553-04 7.556E-10 3.319E+03

338.6 (d) 4.465E*01 1.8643-08 4.2143-14 1.488E-01

AJBRP Soil (Side) Flux

i/m3 ALI/cm3 WATT/cm3 JOULE/cm3
208E-01 4.1572-03 6.068E-09 1.237082E+02
6913-03 1.183E-04 3.384E-13 1.2370793+02

AJnRF Soil (Side) Flux

AJ6RF Soil (Side) Flux

AJBRF Soil (Side) Flux

Elapsed Time.

Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step 5 . Activation of
Cold Pause of

step 6 . Activation of

2.276823+06(a). i.e.
2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.92592E+07(s). i.e.

2.276823E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823.06(s), i.e.
2.925923+07(s). i.e.

2.276822+06(s). i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 /d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

26.35
365.00

1.07
2.00

2.07
3.00

3.07
4.00

4.07
5.00

5.07

(d)
(d)

(y)
(y)

(Y)
(y)

(Y)
(Y)

(Y)
(y)

(y)

Intervals . 2

Intervals , 2

Intervals , 2

Intervals . 2

Intervals . 2

Intervals * 2

Cooling Times (s) s

2.9259E+07

338.6 (d)

AJBRF Reactor

Step. 1

Elapsed Time . 26.35 (d)
N/em3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0671E-09 1.237081E+02 3.18193+03 1.52573+04 4.1235E-07 4.0527E-03
Production of H i 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time s 365.00 (d)
N/cm3 NAATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otala, 8.5807E+22 1.0545E-13 1.237079E+02 2.3236E-02 1.11713+02 3.0193E-09 3.6871E-05

Step . 2
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Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3 JOLE/cm3

otalsa 8.5807E+22 6.0673E-09 1.237081E+02
Production of B 0 O. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 2.00 (y)
N/cm3 WA3T/cM3 JOULE/cm3

otals. 8.5807E+22 1.8728E-13 1.237079E+02

G(NeV/g*s) Bg/cm3 Ci/cm3
3.1819E+03 -1.53678+04 4.1533E-07

ALI/cm3
4.08s8E-03

GCMev/g's) Bq/cm3 Ci/ca3 ALI/cm3
4.1272E-02 1.9843E+02 5.3630E-09 6.S491E-05

Step* 3

Elapsed Time 2.07 (y)
N/cm3 IfATT/cm3 JOtJL/c0s3

otals. 8.5807B+22 6.06742-09 1.237082E+02
Production of B * O. appm/y.
Production of Be . O. appm/y.

Elapsed Time * 3.00 (y)
NI/cM3 XaIT/cm3 .71LE/cm3

otalss 8.5807E+22 2.50811-13 1.2370791+02

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 WATS/ce3 JUJWBE/cm3

otals, 8.5807E+22 6.0675E-09 1.237082E+02
Production of B . 0. appm/y.
Production of Be i 0. appm/y.

Elapsed Time , 4.00 (y)
N/cm3 WAIT/cm3 JOULE/cm3

otalss 8.58071+22 3.0012E-13 1.237079E+02

Step . 5

Elapsed Time t 4.07 (y)
N/cm3 VATr/cm3 .7OU1/ce3

otals. 8.58071+22 6.0675E-09 1.2370821+02
Production of B O 0. appm/y.
Production of Be * O. appm/y.

Elapsed Time . 5.00 (y)
W/ci3 1fATr/cm3 JOULE/cm3

otals. 8.5807E+22 3.3840E-13 1.237079E+02

G(CeV/g*s) Bq/cm3
3.1820E+03 1.54521+04

G(MeV/g's) E3/cm3
5.5272E-02 2.6575E+02

G(MeV/gVs) Bq/cl3
3.1820B+03 1.5518E+04

G(MeV/g-s) Bq/cm3
6.61401-02 3.1800E+02.

G(MeV/gs$) Bq/cm3
3.18201.03 1.5570E104

G(MeV/g~s) B/cm3
7.4577E-02 3.5856E+02

Ci/ce3 ALI/cm3
4.1763E-07 4.1179E-03

Ci/cm3 AII/cm3
7.1823E-09 8.77071-05

Ci/cm3 AII/cm3
4.1942E-07 4.13972-03

Ci/cm3 ALI/cm3
8.5946E-09 1.0495E-04

Ci/cm3 ALI/cm3
4.2080E-07 4.15671-03

Ci/cm3 ALI/cm3
9.6909E-09 1.1834E-04

Step . 6
AJ1R.P Reactor

AJR32 Omaha Veterans Affairs Bospital Reactor Facility Activation

Elapsed Time * 5.07 Cy) Cooling Time 0.

Nuclide

N 14
B 15

Na 23
Al 27

1 39
K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V SO
V 51

Cr SO
Cr 51
Cr 52
Cr 53
Cr 54
Cr SS
Mn 55
Mn 56
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe 59
Co 59
Co 60ml
Ni 58

N/cm3

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4. 61351+16
5.7880O+12
3.3294E+15
5.8480+16
3.9031E+14
8.1440E+13.
1.2584E+15
2.41301+12
1.12 8 1E+14
5.8301E+16
5.2577E+16
5.2096E+17
3.82311+16
3.66061+16
4.7693E+14
1. 90291+17
5.29223+18
8.03591+07
1.0206E+20
1. 1571E+19
2.8806E+18
2.47281+02
8.27371+20
1. 9982E+08
4. 96381+21
6. 1433E+10
7 .78521+22
1.7989E+21
2.3759E+20
8.0564E+08
8.4506E+16
3. 6604E+03
5.99971+17

MATr/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 AIU/cm3 T/2

1.0803B-17 6.2955E-01 1.94442-06 9.9322E-05 2.6844E-15 6.169iS-10 1.280B+03tMy) 1 40

1.22891-23 8.3329E+01 9.5324E-12 7.0337E-11

1.3648E-13 4.7126Z-07 9.49231-02 2.3272E+01

1.9010E-21 3.4479E-16

6.28971-10 8.8486E-07

1.489E+11 (My) V 50

1.4229E-13

6.0332E-09

4.6559E-13

4.3606E-11

8.0809E-05

5.7974E-05

4.2634E-04

3.1595I+03

1.0261E-01

8.0689E-01

1. 4918E+04

4. 9337E+02

2 .18081-11

4.0319E-07

1.3334E-08

1.1301E-09

3.72961-03

1.6283E-04

2.770E+01 (d) Cr 51

3.540Z+00 (m) Cr 55

2.579E+00 (h) Mn 56

2.735E+00 (y) Fe 55

3.0416E-21 1.68701-04 2.15121+01 1.4526E+02 3.9258E-09 2.61251-04 4.450E+01 (d)

4.1217E-14 3.7368E-11 3.4834E-03 4.0374E+00 1.0912E-10 6.86631-09 1.047E+01 (m)

Fe 59

Co sofl
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xi 60 2.3111E.17
Ni 61 1. 0047E.16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 8.2059E+05 6.3030E-13 4.1582E-08 2.9518E-01 1.2438E+01 3.3618E-10 1.4932E-06 1.270E+01 (h) CU 64
Cu 65 6. 9920+17
Cu 66 1.0492E+03 4.3878E-13 1.9372E-10 2.4227E-02 2.3765E+00 6.42313-11 3.8025E-08 5.100E+00 (Cm) Cu 66
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJB3R Reactor

SSuclide N/cm3 WATT/cm3 .OULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.32633+16
As 76 8.0992E+05 1.4176E-12 1.9380E-07 3.1969E-01 5.9245E+00 1.6012E-10 9.4793E-06 1.097E+00 (d) As 76
Br 79 3.0672E+14
Br 81 2.9837E+14
Rb 85 8.1655E+15
Rb 87 3.1488E+15 1.8202E-17 3.9749E+01 0.00003.00 1.4419E-03 3.8970E-14 2.1617E-09 4.796B+04(My) Rb 87
No 92 1.63043+16
Mo 94 1.0163E+16
No 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
MO 98 2.6511E+16
MolOo 1.0580E+16
Ag107 9.2947E+14
Ag109 8.63523+14
AgllO 4.79813.01. 2.6090E-l3 9.2979E-12 5.8303E-03 1.34643+00 3.6388E-11 8.8576E-10 2.4703+01 (s) Agl10
Sb121 1.0679E+16
Sbl22 B.4273E+OS 4.0274E-13 1.35353-07 1.3674E-01 2.50763+00 6.7772E-11 4.2646E-06 2.696E+00 (d) Sb122
Sb123 7.9872E+15
Ba130 1.4927E+14
3al32 1.4223E+14
Bal34 3.4036E+15
Bal35 9.28280+15
Bal36 1.1060E+16
Ba137 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
W182 1.0453E+15
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807E+22 6.06763-09 1.237082Z+02 3.18203+03 1.56103+04 4.2188E-07 4.1698Z-03
AJBR1 Reactor

AJBRF Oeaha Veterans Affaire Hospital Reactor Facility Activation

Blapsed Time 5.07 (y) Cooling Time 0.

COMPOSITION

3L3MENT ATOMES/Cn3

H 4.11238E+06
He 8.94148E+03
Li 0.00O00+00
Be O.OOOOOE+00

B 4.22645E-03
C 3.70104E+06
N 2.65812E+17
0 1.44950E-06

Na 1.472312+16
Mg 1.02022E+05
Al 3.22619E+17
Si 7.52758E+05

S 3.935752-04
Cl 4.61771E+03
Ar 3.16057E+03

5 4.94701Z+16
Ca 6.03257E+16
Sc 7.41499E+03
Ti 7.06679E+17

V 1.90771E+17
Cr 1.217S9E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.450593+16
Ni 8.81316E+17
Cu 2.26793E+1S
Zn 4.95553E+16
Ga 4.39491E+OS
Ge 1.84552E+01
As 8.32629E+16
Se 8.01804E+07
Br 6.05099E+14
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Xr 8.73116E+05
Rb 1.13142E+16
Sr 1.0310E+06
* 1.47731E+00

Zr 6.57397E+02
Nb 2.73562E+02
Mo 1.09868E117
Tc 3.14068E+06
Ru 7.83784E+05
Pd 4.74716E+04
Ag 1.79299E+15
Cd 2. 07280E+07
In 5.01239E-06
Sn 7.92929E+0S
Sb 1.86661E+16
Te 4.61629E+07

I 6.03046E-04
Se 3.58718E+05
C5 3.75765E+04
Ba 1.40818E+17
La 3.30812E+05
Ce O.OOOOOE+OO
Pr 0.00000+00
Nd 0.OOOOOE00
Pm 0.000001E00
Sm 0.00000t+00
Eu 0.00000E+00
Gd 0.OOOOOE+00
Tb 0.00000E+0
Dy 0.000001+00
Ho 0.00O001+O0
Er 0.00001E+00
Tm 0.0000E+00
7b 0.0000E+00
Lu O.OOOOOE+00
Ef 1.31465E-02
Ta 1.533578+04
W 3.945158+15

Re 1.81468E+06
Th 0.00000oE+0
U 0.000000E+O

Np 0.00000E+0
Pu 0.OOOOO0E+O

Production of B * 0. appm/y.

Production of He . 0. appm/y.
AJBRF Reactor

AJlIRY Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

wZ
Group E range

1 ( 10 -a 100 KeV)
2 ( 0.1 -. 0.2 MeV)
3 C 0.2 - 0.4 MeV)
4 C 0.4 -, 0.6 MeV)
S C 0.6 - 0.8 HeV)
6 ( 0.8 - 1.0 MeV)
7 C 1.0 -,1.22 HeV)
8 (1.22 ->1.44 MeV)
9 (1.44 -,l.66 MeV)

10 (1.66 -, 2.0 MeV)
12 C 2.0 2.5 MeV)
12 ( 2.5 -3 3.0 MeV)
13 C 3.0 4 4.0 MeV)
14 C 4.0 - 5.0 MeV)
15 C 5.0 -, 6.5 MeV)

MeV/cm3.s
S.7667E-01
1. 0811E+0O
8.76081-01
4.78341+00
3.7145E-01
1.2489E+04
9.7726E+01
1.0303E+02
1.3642E-01
7.4250E+03
4.5194E+03
7.9297E+02
7.9524E+01
00000E+00
0.0000+00

Photons/cm3-s
1.5940E+01
6.9747E+00
2.9203E+00
9.56671+00
5.3064i-01
1.3877S+04
8.80421+01
7.7464Z+01
8 .8013E-D02
4.0574E+03
2.0086E+03
2.88351+02
2.27211E+01
0.0000+00
O.OOOOE+00

18-Group gamma source distribution (Photons/cm3*sj
SCIL-ORNL 18-Group gamma Library froa 10 MeV to 10 XeV

0.0000+00 0.0000+00 O.OOOOE+100 0.0000+00 2.2721E+01 2.8835E+02

2.0086E+03 4.0574E+03 7.75521+01 8.8042E+01 1.3877E+04 5.3064E-01

9.5667E+00 1.4601E+00 1.4601.+00 6.9747E+00 7.9698E+00 7.96981+00

AaBRF Reactor
AaBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 GCMeV/qgs) Bq/cm3 Ci/cm3 ALI/cm3

N 14
x i5

Na 23
Al 27

K 39
X 40
K 41

Ca 40

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.36135E+16
5.7880E+12 1.08031-17 6.2955E-01 1.9444E-06 9.9322E-05

3.3294E+15
5;8480E+16

2.6844E-15 6.1691E-10 X 40
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Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr SO
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co S9
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
CU 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
An 75
Dr 79
Br 81
Rb 85
Rb 87
No 92
Mo 94

3. 9031E+14
8.1440O+13
1.2S84E+15
2.4130E+12
1.1282.lE14
5.83 01E+16
5.2577E+16
S .2096E+17
3.8231E+16
3.6606E+16
4.7693E+14
1. 9029E+17
5.2922E+18
1.0206E+20
1.15713+19
2.6806E+18
8.2737E+20
4.9638E+21
4.8568E+10
7.7852E+22
1.7989E+21
2.3759E+20
8.4506E+16
5.9997E+17
2.3111E317
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E++6
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263Z+16
3.0672Z+14
2.9837Z+14
8.1655S+15
3.1488E+15
1.6304E+16
1.0163E+16

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.90103-21 3.4479E-16 V 50

3.6809E-13 4.5833E-OS 8.1124Z-02 3.90053+02 1.0542E-08 1.2873E-04 Fe SS

1.82023-17 3.97493+01 0.00003+00 1.4419E-03 3.8970E-14 2.1617E-09 Rb 87

AJ0RF l~eactor

Suclide N/cm3 WA7T/cm3 J0OUL3/cm3 G(MeV/9-9) Bql cm3 Ci/cm3 ALI/cm3

Mo 95
Mo 96
Mo 97
No 98
MolO0
AslO7
AglO9
Sb121
Sb123
Bal3O
Bal32
Bal34
Bal35
BaI36
Bal37
Bal38

W180
.W182
W183
W184
K186

338.6

1. 7491E+16
1.83263+16
1. 0492E+16
2.6511E+16
1.0580E+16
9.2947E+14
8.6352E+14
1.06793+16
7.9872E+15
1.4927E+14
1.4223E+14
3.4036E+1S
9.2828E+15
1.1060E+16
1.5817E+16
1.0096E+17
4.7342E+12
1.0455E+15
5 .6455E+14
1.2088E+15
1.1216E+15

(d) 3.6812E-13 1.237079E+02 8.11253-02 3.9005B+02 1.05423-08 1.2873E-04

AJBRP Reactor
AJURF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

Energy distribution of decay ganna-rays

Group 3 range
1 ( 10 -3 100 KeV)
2 ( 0.1 -> 0.2 MeV)
3 ( 0.2 -> 0.4 MeV)
4 ( 0.4 -a 0.6 MeV)
S C 0.6 - 0.8 MeV)
6 C 0.8 -a 1.0 MeV)
7 ( 1.0 -,l.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -> 2.0 MeV)
11 C 2.0 -> 2.5 MeV)
12 C 2.5 - 3.0 MeV)
13 C 3.0 -> 4.0 MeV)
14 C 4.0 -a S.0 MeV)
1S ( 5.0 6 6.5 MeV)

MeV/ce3 ^
6.4827E-01
0.0000+00
0.00003+00
1.01513-09
0.0000+00
0.0000E+00
0.00003+00
0.0000E+00
1.5525E-05
0 .00003+00
O.OOOOZ+00
O.0000E+00
O.0000O+00
O.0000+00
0.0000E+00

Photons/cc3*x
1.1787E+01
0.0000E+00
0. 00003+00
2.0301E-09
0.0000+00
0.0000+00
0.0000+00
0. 0000+00
1.0016E-05
e 00003+00
0.0000+00
O.0OOOOE00
O.OOOOE+00
0. 00003+00
0.0000+00
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18-Group gama source distribution (Photons/cm3-s)
SCLE-ORNL 1S-Group gamnma Library from 10 HeV to 10 reV

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0. 0000E+00 0.0000E+00 1.0016E-0 0. O000E+00 0. 0000E+00 0.0000E+00
2.0301E-09 0.0000E+00 0.0000E+00 o.oooo0+00 5.89331+00 S.8933E+00

AJIBSF Reactor
AJBRF Omaha Veterans A£fairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITION2

ELEMENT ATOMES/CM3

E 4.11238E+06
Ee 8.94148E+03
Li 0.00000E+00
Be 0.00000E+00

B 4.2264SE-03
C 3.70062E+06
N 2.658122+17
0 1.58127E-06

Na 1.47231E+16
Mg 1.02606E+05
Al 3:22619E+17
Si 7.52768E+05

S 5.38591E-04
C1 4.7S714E+03
Ar 3.01428E+03
1 4.94701E+16

Ca 6.03257E.16
Sc 8.82854E+03
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn E.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni F.E1316E+17
Co 2.26793E+1.
zn 4.95553E+16
Ga 4.39804E+05
Ge 1.85284E+01
As 8.32629E+16
Se 8.09903E.07
Sr 6.05099E+14
Kr 8.76858E105
Rb 1.13142E+16
Sr 1.19942E+06
Y 1.52225E+00

Zr 6.75208E+02
Nb 3.39343E+02
No 1.09868E+17
Tc 3.22127E+06
Ru 7.83937E+05
Pd 4.74936E+04
Ag 1.79299E+15
Cd 2.08817E+07
In 0.00000E+00
Sn 8.129052+05
Sb 1.86661E+16
Te 4.92406E+07

I 6.93971E-04
Xe 4.12168E+05
Cs 2.55591E104
Ba 1.40818E+17
La 3.30986E+05
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
Tb 0.00000E.00
Dy 0.00000E+00
go 0.00000E+00
Er 0.00000E+00
Tm 0.00000E100
Tb 0.00000E+00
LU 0.00000E+00
E£ 1.31466E-02
Ta 1.81504E+04
W 3.94515E+15

Re 1.88200E+06
Th 0.00000E+00

U 0.00000E+00
Np 0.00000E+OD
Pu 0.00000E+00

Totals, 8.58066E+22
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aJBRP Reactor
AJURF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D (Sv/h) Bq/g Bq/cm3 C:
zero 7.9553-04 1.944S+03 1.561E304 4.;

338.6 Id) 2.02FE-08 4.857E+01 3.901E+02 1.1

AJBRP Reactor
aJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.00003+00(cs3) of Rebar

Time Becquerel Ev/h ALI Watt
zero 1.561E+04 7.955E-04 4.1703-03 6.068Z-09

338.6 (d) 3.901E+02 2.028E-08 1.287E-04 3.681E-13

A7BRF Reactor
A.1RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Bg IN/Kg Ci/ur9  eV/gra
zero 1.944E+06 7.556B-10 5.254E-05 3.1823+03

338.6 Cd) 4.857E+04 4.584E-14 1.313E-06 8.113E-02

aJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g 4v/b W/g Cl Index
zero 1,944E+03 7.955E-04 7.556E-10 3.319E+03

338.6 (d) 4.857E+01 2.0283-08 4.384E-14 1.619E-01

AJBRF Soil (Side) Flux

i/m3 ALI/cm3 WATT/cm3 JOULZ/cm3
219E-01 4.1703-03 6.068E-09 1.237082E+02
D543-02 1.287E-04 3.681E-13 1.237079E+02

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Elapsed Time.

Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step S Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 * Activation of

2.27682B+06(s). i.e.
2.925923+07(a), i.e.

2.276821+06(a), i.e.
2.925923+07(s), i.e.

2.27682E+06(S)J i.e.
2.92592E+07(s), i.e.

2.276821+06(m), i.e.
2.925923+07(u). i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592B+07(a), i.e.

2.276822+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338 .65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 'y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)

Intervals . 2

Intervals , 2

Intervals , 2

Intervals , 2

Intervals s 2

Intervals . 2

Intervals . 2

Cooling Times (s)

2.9259E+07

338.6 (d)

AJBR! Reactor

Steps 1

Elapsed Time v 26.35 (d)
X/cm3 WATT/cm3 JOUL3/cM3

otalso 8.58073+22 6.06713-09 1.2370813+02
Production of S . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 365.00 (d)
Y/cm3 WATT/cm3 JOULE/cm3

otals. 8.58073+22 1.0545E-13 1.2370793+02

Step* 2

Elapsed Time i 1.07 (y)
W/cm3 WATT/cm3 JOUtLE/cm3

otals, 8.5807E+22 6.0673Z-09 1.237081E+02
Production of B . 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time . 2.00 (y)
N/cw3 WATT/cm3 JODLZ/cm3

otals, 8.5807E+22 1.87283-13 1.2370793+02

G(NeV/g's) Wlqcm3
3.18193+03 1.52573+04

G(MeV/g's) Bq/cm3
2.32363-02 1.11711+02

OGNeV/g1s) Rq/cm3
3.1819E.03 1.53673+04

G(MeV/g*a) Bq/cw3
4.1272E-02 1.9843E+02

Ci/cm3 ALI/cm3
4.1235B-07 4.05273-03

Ci/cin3 ALI/cm3
3.0193E-09 3.68713-OS

Ci/cm3 LX/Icm3
4.1533E-07 4.08983-03

Ci/cm3
5.3630E-09

KI/cm3
6.5491E-os

Step s 3
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Elapsed TimeN* 2.07 (y)
N/cm3 AT/cm3 JOULE/cm3 G(MeV/g-s) Dq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0674S-09 1.237082E+02 3.1820E+03 1.5452E+04 4.1763E-07 4.1179E-03
Production of H * 0. appm/y.
Production of He S 0. appm/y.

Elapsed Time a 3.00 (y)

N/cm3 WXTT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 2.5081E-13 1.237079E+02 5.5272E-02 2.6S75E+02 7.1S23E-09 8.7707E-OS

Step : 4

Elapsed Time . 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 XLI/cm3

otals, 8.58071.22 6.06752-09 1.2370B2E+02 3.18201.03 1.53181.04 4.1942E-07 4.1397E-03
Production of H * O. appm/y.
Production of He . 0. appm/y.

Elapsed Time s 4.00 (y)
N/cm3 MATT/cm3 J LXE/cm3 G(NeV/ga) Dq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 3.00121-13 1.237079E+02 6.61401-02 3.1800E+02 8.5946E-09 1.0495E-04

Step, 5

Elapsed Time 4.07 (y)

N/cm3 WATT/cm3 JODEE/cm3 G(MeV/g~s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.58071+22 6.0675E-09 1.237082E+02 3.1820E+03 1.5570E+04 4.2080E-07 4.1567E-03

Production of H O. appm/y.
Production of He O 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 UKTT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 3.38401-13 1.2370791+02 7.4S771-02 3.5856E+02 9.6909E-09 1.1834E-04

Step * 6

Elapsed Time 5.07 (y)

N/cm3 WATT/cm3 TOULE/cm3 G(MeV/gIs) Eq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 6.0676E-09 1.2370821+02 3.18201+03 1.5610E+04 4.2188E-07 4.1698E-03

Production of H O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 6.00 (y)

N/cm3 W7TT/cm3 JOtlE/cm3 G(NeV/g's) Pq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 3.6812E-13 1.237079E+02 8.1125E-02 3.9005+02 1.0542E-08 1.2873E-04

Step s 7
AJBRF Reactor

AaBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 6.07 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

N 14 2.6484E+17
N 15 9.7287E+14

Ha 23 1.4723E+16
Al 27 3.2262E+17

X 39 4.61355+16
X 40 5.7880E+12 1.0803E-17 6.2955E-01 1.9444E-06 9.93221-05 2.68442-15 6.1691E-10 1.2809+03(My) K 40
X 41 3.3294E+1S

Ca 40 5.8480E+16

Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+1S
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti SO 3.66061+16

V SO 4.7693E+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.44798-16 1.
4 8

9E+11(My) V 50
V 51 1.9029.+17

Cr SO 5.2922E+18
Cr 51 8.0359E+07 1.36488-13 4.7126E-07 9.4923E-02 2.32721+01 6.2897E-10 S.8486E-07 2.770E+01 (d) Cr S1
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.4728E+02 1.42292-13 4.36061-11 4.2634E-04 8.0689E-01 2.1808E-11 1.1301E-09 3.540E+00 (m) Cr 55
Mn SS 8.2737E+20
Mn 56 1.99821.08 6.0332E-09 8.0809E-os 3.1595+03 1.4918E+04 4.0319E-07 3.72961-03 2.579E+00 (h) Mn 56
Fe 54 4.9638E+21

Fe SS 6.5283E+10 4.94761-13 6.1607E-OS 1.09041-01 5.2428E+02 1.4170E-08 1.7303E-04 2.735E+00 (y) Fe 55
Fe 56 7.78521+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe 59 8.0564E+08 3.0416E-11 1.6870E-04 2.15121+01 1.4526E+02 3.9258E-09 2.6125E-04 4.450E+01 (d) Fe 59
Do 59 8.4506E+16
Co 60ml 3.6604E+03 4.1217E-14 3.7368E-11 3.4834E-03 4.0374E+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 60ml
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Ni S5 5.9997E+17
Ni 60 2.3111,E+17
Ni 61 1.0047E+16
Ni 62 3.2027E316
Ni 64 8.1610Z.15
Cu 63 1.5687E+18
Cu 64 8.2059E+05 6.3030E-13 4.1582E-08 2.951BE-01 1.2438+01 3.361BE-10 1.4932E-06 1.2701+01 (h) Cu 64
Cu 65 6.9920E+17
Cu 66 1.0492E+03 4.3878E-13 1.9372E-10 2.4227E-02 2.3765E+00 6.42313-11 3.8025E-08 5.100E+00 (m) Cu 66
Zn 64 2.4084E+16
Zn 66 1.3826E.16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/cm3 10ATT/cm3 aOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.32633+16
As 76 8.09921+05 1.4176E-12 1.93801-07 3.1969E-01 5.9245E+00 1.6012E-10 9.4793E-06 1.097E+00 (d) As 76
Dr 79 3.06723+14
Br 81 2.9837E+14
Rb 85 8.1655Z1.S
Ab 87 3.1488E+15 1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.89702-14 2.1617Z-09 4.796E+04(My) Rb 87
Mo 92 1.63042+16
No 94 1.0163E+16
MO 95 1.7491E+16
No 96 1.8326E+16
Mo 97 1.0492E+16
MO 98 2.6SllE+16
M0100 1.0S80E++6
AglO7 9.2947E+14
Ag109 8.6352E+14
AgilO 4.7981E+01 2.6090E-13 9.2979E-12 5.8303E-03 1.3464E+00 3.6388E-11 8.8576E-10 2.470E+01 (s) AgIlO
Sbl21 1.06793+16
Sb122 8.4273E+05 4.0274E-13 1.3535E-07 1.3674E-01 2.5076E+00 6.7772S-11 4.2646E-06 2.696E+00 (d) Bb122
Bb123 7.9872E+1S
Bal30 1.49271+14
BaI32 1.4223E+14
Bal34 3.4036E+1S
BaI35 9.2828E+15
Ba136 1.1060E+16
Ba137 1.5817E+16.
Bal,3S 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+1S
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807E+22 6.0676g-09 1.237082E+02 3.1820E+03 1.5640E+04 4.22723-07 4.1800E-03
A3BRP Reactor

AJ3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 6.07 (y) Cooling Time 0.

COMPOSITION

ELE34ENT ATOMES/cM3

H 4.79778E+06
He 1.04317E.04
Li 0.000000E+O
Be 0.0000E+DO

B 4.93085E-03
C 4.31762E+06
N 2.6S812E+17
0 1.713304E-06

Na 1.47231Ei6:
Hg 1.19123E+05
Al 3.22619E+17
6i 6.78219E+05

S 5.50346E-04
Cl S.410593+03
Ar 3.65976E+03
1 4.94701E+16

Ca 6.03257E+16
SC 8.95920E+03
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
li 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ca 5.12792E+05
Ge 2.15433E+01
As 8.32629E+1S
Se 9.36787E+07
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sr 6.05099E+14
Kr 1.01926E+06
Rb 1.13142E+16
Sr 1.28301E+06

Y 1.73102E+00
Zr 7.69S32E+02
Nb 3.69158E+02
MO 1.0986tE+17
Tc 3.6775SE+06
Ru 9.14445E+05
Pd 5.53970Et04
Ag 1.79299E+15
Cd 2.4Z243E+07
In 5.01239E-06
Sn 9.28413=+05
Sb 1.86661E+16
Te 5.43774E+07

I 7.18732E-04
Xe 4.27413E+OS
Cs 4.46029E+04
Ba 1.40818E+17
La 3.8S976E+05
Ce 0.OOOOOE0+O
Pr 0.O0000O+00
Nd 0.O00000+00
Pm 0.OOOOOE0+O
Sm 0.00O00E+00
Eu 0.00OOOE+00
Gd O.OOOOOE+00
7b O.OOOOOE+00
Dy 0.00000E+00
Eo 0.00000E+00
Er O.00000E+00
Tm 0.0000E+00
Yb 0.00000E.00
LU 0.00000E+00
1f 1.53376E-02
Ta 1.t4395E+04

w 3.9451SE+15
Re 2.12876E+06
T 0.00000E+00

U 0.OOOOOE+00
Np 0.000000E+0
PU 0.00000E+00

Production of H . 0. appm/y.

Production of He e 0. *ppm/y.
AJBRP Reactor

AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gauma-rays

Group E range
1 ( 10 - 0 loqRev)
2 C 0.1 -. 0.2 MCV)
3 C 0.2 -. 0.4 MeV)
4 C 0.4 - 0.6 leV)
S ( 0.6 -a 0.8 MeV)
6 ( 0.8 - 1.0 eV)
7 ( 1.0 -. 1.22 NeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 - 1.66 HeV)

10 (1.66 -a 2.0 MeV)
11 ( 2.0 2.5 MeV)
12 ( 2.S -, 3.0 H eV)
13 ( 3.0 -a 4.0 HeV)
14 4.0 -S. MeV)
1S C 5.0 -a 6.5 MeV)

MeV/cm3-x
9.2806E-01
1.0811E+00
8.7608E-01
4.7834E+00
3.7145E-01
1.2489E+04
9.7726E+01
1.0303E+02
1.3642E-01
7.4250E+03
4.5194E+03
7.9297E.02
7.9524E+01
O.OOOOE+00
0.0000+00

Photons/cm3*s
1.6874E+01
6. 97471+00
2.9203E+00
9.5667E+00
5.3064E-01
1 .3877E+04
8.8042E.01
7.7464E+01
8.80131-02
4.0574E+03
2.0086E+03
2.8B35E+02
2.2721E+01
O.OOOOE+00
O.OOOOE+00

18-Group gama source distribution (Photons/cm3-s)
SCALE-ORN1L 18-Group garma Library from 10 MeV to 10 XeV

O.OOOOE+00 0.0000E+00 O.OOOO+00 0.0000+00 2.2721E+01 2.8835E+02

2.0086E+03 4.0574E+03 7.7552E+01 8.80421+01 1.3877E404 5.3064E-01

9.5667S+00 1.4601g+00 1.4601i+00 6.9747E+00 8.43691+00 8.43691+00

A7BRP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time, 338.65 Cd)

Nuclide N/cm3 HfATT/cm3 JOULI/cm3 0G(MeY/g-9) Bq/cm3 Ci/cm3 AI/cm3

N 14
N 15

Na 23
Al 27

X 39
K 40
X 41

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.61351+16
5.7880E+12 1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-OS

3.3294E1.S

2.6844E-15 6.1691E-10 1 40



I
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Ca 40 5.8480E+16
Ca 42 3.90311+14
Ca 43 8.1440E+.13
Ca 44 1.2584E1.S
Ca 46 2.4130E+12
Ca 48 1.1281+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.7693E+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.90101-21 3.4479E-16 V SO

V S1 1.9029E.17
Cr SO 5.2922E+18
Cr 52 1.0206E+20
Cr 53 1.15711+19
Cr 54 2.8806E+18
Mn SS 8.2737E+20
Fe S4 4.9638E+21
Fe 55 5.1612E+10 3.9115E-13 4.8705E-05 8.6207E-02 4.1449E+02 1.12021-08 1.3680E-04 Fe 55

Fe S6
Fe 57
Fe S8
Co S9
Ni 58
xi 60
xi 61
Ni 62
Yi 64
Cu 63
Cu 65
Zn 64
zn 66
Zn 67
Zn 68
Zn 70
As 75
Dr 79
Br 81
Rb 85
Rb 87
Mo, 92
140 94

7.7852E+22
1.7989E+21
2. 3759E+20
8.4506E+16
5.99971+17
2.31113+17
1.0047B+16
3.2027E+16
8.1610E+1S
1.5687E+18
6. 9920E+17
2.40843+16
1.3826E+16
2.03181+1S
9.3164E+15
2.9733S+14
8.32631+16
3.0672E+14
2.98373+14
8.16553+15
3.14881+15
1. 6304S+16
1.0163E+16

1.8202E-17 3.9749E+01 0.0000+00 1.44191-03 3.8970E-14 2.1617E-09 Rb 87

AJBRF Reactor

Nuclide N/cm3 WATT/CM3 JOULE/cm3 G(MeV/g*.) Sq/cm3 Ci/cm3 ALI/cm3

Mo 9S
Mo 96
Mo 97
Mo 98
K0100
AglO7
A9109
Sbl~l

Sb123
Bal3 o
8al32
Ba134

'?. Ba.136

Ba137
Da138
It180
1182
w183
1184
W186

338.6

1.7491E+16
1. 8326E+16
1.0492E+16
2.65113+16
1.0580E+16
9.2947E+14
8.6352E+14
1. 0679E+16
7.9872E+15
1. 4927E+14
1.4223E+14
3.40361+15
9.28281+15
1.10601+16
1. 58173+16
1. 0096E+17
4.73421+12
1.0455E+15
5.64553+14
1.20883+1S
1. 1216E+15

(d) 3.9118Z-13 1.2370793+02 8.6209E-02 4.1449E+02 1.12033-08 1.3680E-04

AJRRF Reactor
AJ3RF Omaha Veterans Affairs Nospital Reactor Facility Activation

At Cooling Time . 338.65 (d)

Rnergy distribution of decay gamma-raya

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14

IErange
( 10 -, 100 XeV)
(0.1 -a 0.2 MeV)
(0.2 -a 0.4 MeV)
(0.4 -. 0.6 MeV)
( 0.6 -a 0.8 MeV)
( 0.8 -a 1.0 MeV)
( 1.0 ->1.22 MeV)
(1.22 -a1.44 HeV)
(1.44 ->1.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 eV)

C 4.0 -a 5.0 MeV)

NeV/cm3*0
6.8889E-0l
0.0000E+00
0.00003+00
1.0151E-09
0.0000+00
0.0000+00
O.OOOOE+00
0.0000+00
1.5525E-05
0.0000+00
O. OOOOE+00
0.0000.00
0.0000+00
O.OOOOE+0O

Photon/c 3^o
1.25251+01
0.0000+00
0.00003+00
2.03013-09
0.00003+00 E
O.OOOOE+00
O.OOOOE+00
0.0000E+00
1.00161-OS
0.0000E+00
O.OOOOE+00
0.0000+00
O. OOOE+00
O.OOOOE+00
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15 ( S.0 -> 6.5 HeV) 0.00003.00 0.0000E.00

18-Group gamna source distribution (Photons/cm3*s)
SCAIE-ORNl 18-Group gasma Library from 10 MeV to 10 ReV

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.00001+00
0.00003+00 0.0000E+00 1.0016E-05 0.0000E+00 0.40003+00 0.00003+00
2.0301E-09 0.0000E+00 0.00003+00 0.0000E+00 6.2626E+00 6.2626+00

AJ.RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 4.79778E+06
He 1.043173+04
Li 0.00000+00
Be 0.00000E+00
E 4.9300SE-03
C 4.317133.06
N 2.6S812E+17
0 1.844812-06

Ha 1.47231.+16
Mg 1.19708E+OS
Al 3.22619E+17
Si 8.78230E+OS

S 7.195323-04
Cl 5.SS002E+03
Ar 3.51234E+03

K 4.94701E+16
Ca 6.032S7E+16
SC 1.037293E04
Ti 7.06679E.17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48S211+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.955S3E316
Ga 5.132105E+05
Ge 2.16164E+0l
As 8.32629E+16
Se 9.44887E+07
Br 6.05099E+14
Kr 1.02300E+06
Rb 1.13142E+16
Sr 1.39933E+06

Y 1.77596E+00
Zr 7.87742E+02
N4b 4.49012E+02
MO 1.09868E+17
TC 3.7S814E+06
Ru 9.145993+05
Pd 5.54226E+04
Ag 1.79299E315
Cd 2.43783E+07
In 0.00000E+00
Sn 9.48389E305
Sb 1.86661E+16
Te 5.74551E+07

I 8.09657s-04
Xe 4.80863E+05
C6 3.34398E+04
Ba 1.408183+17
La 3.861511+05
Ce 0.00000E+00
Pr 0.000003+00
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.000002+00
Gd 0.00000E+00
Tb 0.00000E+00
Dy 0.00000E+00
Eo 0.00000E+00
Er 0.000003+00
Tm 0.000000E+O
Yb 0.000003+00
Lu 0.00000E+00
Ef 1.53377E-02
Ta 2.12S41E+04

I 3.94S15E+15
Re 2.19607E+06
Tb 0.000003+00
U 0.00000E+00

Np 0.00000E+00
Pu 0.000003+00
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Totals, 8.58066E+22

AJBRF Reactor
A3BRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Bq/g Dq/cm3 C
sero 7.955E-04 2.94S3+03 1.5643+04 4.;

338.6 Cd) 2..55E-08 5.162Z+01 4.145E+02 I.:

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.0000OE+0(cm3) of Rebar

Time Becquerel Sv/h ALI Watt
zero 1.564X404 7.95SE-04 4.180E-03 6.0683-09

338.6 Id) 4.1453E+02 2.155E-08 1.368E-04 3.9123-13

AJSRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time SoJXg XW/Xg CiuR 9  MeV/g s
zero 1.948+06 7.556S-10 5.264E-05 3.1123+03

338.6 (d) 5.162S+04 4.8713-14 1.395E-06 8.621E-02

A;IRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h W/g C1 Index
zero 1.94BE+03 7.955E-04 7.556E-10 3.319S+03,

338.6 (d) 5.162E+01 2.155E-OS 4.871E-14 1.721E-01

AJBRP Soil (Side) Flux

L/e3 ALI/cm3 WATT/cm3 JOULE/cn3
2273-01 4.18OE-03 6.068E-09 1.2370B2E+02
L20E-02 1.36BE-04 3.912E-13 1.237079E+02

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Elapsed Time.

Step 1 * Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step S * Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 i Activation of

2.27682E+06(s),
2.92592E+07(s),

2.276B2E+06(*),
2.925922+07(a),

2.276821+06(s),
2.92592E+07(S),

2.276823+06(a),
2.925923+07(s),

2.27682Z+06(s),
2.925923+07 (s),

2.276823+06(s),
2.92592E+07(ms)

2.27682E+06(s),
2.925923+07(5),

2.27682S+06(s),

i.e .
i.e.

i.e .
i.e.

i.e .
i.e.

i.e .
i.e.

i.e .
i.e.

i.e .
i.e.

i.e.
i.e.

i.e.

26.35 Cd)
338.65 Cd)

26.35 (d)
33B.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.6s (d)

26.35 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3 .00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 Iy)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals , 2

Intervals * 2

Intervals . 2

Cooling Times (s) -

2.9259E+07

338.6 (d)
AJERF Reactor

step . 1

Elapsed Time * 26.35 Cd)
1/c13 WATT/cm3 JiOUL3/c.3

otals. 8.S807E+22 6.06713-09 1.237081+02
Production of H a O. appm/y.
Production of 31 s O. appwy.

Elapsed Time s 365.00 (d)
N/cm3 WASS/cm3 OULN/ca3

otal.. 8.5B07Z+22 1.0545Z-13 1.i37079Z+02

Step . 2

Elapsed Time t 1.07 (y)
N/cm3 llA7T/cm3 JOULE/cm3

otals. 8.5807E+22 6.0673E-09 1.237081E+02
Production of R . O. appm/y.
Production of He O 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.507E+22 1.8728E-13 1.237079E+02

G(MeV/gs) Bq/cm3
3.1813.9+03 1.5257Z+04

G(MeV/g*s) Bq/cr3
2.32363-02 1.11713+02

G(Mev/g*s) Bq/cm3
3.1t19E+03 1.5367E+04

G(NcV/gIs) Bq/ce3
4.1272E-02 1.9843E+02

Ci/cm3 ALI/cd3
4.12353-07 4.05273-03

Ci/3 - ALIjcm3
3.01933-09 3.6871Z-OS

Ci/C03 ALI/cm3
4.15333-07 4.089SE-03

Ci/cm3 ALI/cm3
5.3630Z-09 6.54913-05
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Step. 3

Elapsed Time * 2.07 (y)
N/cm3 WfTT/cm3 JOULE/cm3 G(NeV/gs) Bg/cm3 Ci/cm3 aLI/cm3

otals. 8.5807E122 6.06743-09 1.2370B2E+02 3.18202.03 1.5452E+04 4.1763E-07 4.1179E-03
Production of B * 0. appm/y.

Production of Be 0. appm/y.

Elapsed Time * 3.00 (y)

N/cm3 WATT/cm3 7JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 A)LI/cm3
otals. 8.58071+22 2.5081E-13 1.237079E+92 5.5272E-02 2.6575E+02 7.1823E-09 8.7707E-05

Step. 4

Elapsed Time * 3.07 (y)
N/cm3 IMTT/cm3 JOULL/cm3 G(MeV/g's) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.5B07E+22 6.0675-09 1.237082E+02 3.1820E+03 1.5518E.04 4.1942E-07 4.1397E-03
Production of H . 0. appm/y.

Production of He . O. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCNeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E122 3.0012E-13 1.237079E+02 6.6140E-02 3.18001.02 8.5946E-09 1.04951-04

Step . 5

Elapsed Time * 4.07 (Y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeeV/gs) Bq/cm3 Ci/cm3 ALr/cm3
otals. 8.5807E+22 6.0675E-09 1.237082E+02 3.1820E+03 1.55701+04 4.20801-07 4.1567E-03

Production of B 0. appm/y.

Production of He O 0. appm/y.

Elapsed Time * 5.00 CY)
N/cm3 MATT3/ca3 JOML/cas3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 3.38401-13 1.2370792E02 7.4577E-02 3.5856+.02 9.6909E-09 1.18342-04

Step. 6

Elapsed Time 5 5.07 (y)

N/cm3 12XE/cm3 JOULE/cm3 G(MeV/g9s) Bg/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 6.0676E-09 1.237082S+02 3.1820h+03 1.5610E+04 4.2188E-07 4.16981-03

Production of B. 0. appm/y.
Production of Hem O. appm/y.

Elapsed Time . 6.00 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Dq/ca3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 3.68121-13 1.237079E+02 8.1125E-02 3.9005E+02 1.0542E-08 1.2873E-04

Step . 7

Elapsed Time , 6.07 (y)

N/cm3 UATT/cm3 JOULE/cm3 G(CeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 6.0676S-09 1.237082S+02 3.18201+03 1.5640E+04 4.2272E-07 4.18001-03

Production of H. O. appm/y.
Production of He O. appm/y.

Elapsed Time * 6.99 Cy)

N/cm3 IATT/cm3 JOULX/cm3 G(MeV/g*s) Bq/Cm3 Ci/cm3 AI/cm3
otals. 8.5807E+22 3.91181-13 1.2370791+02 8.6209E-02 4.14492+02 1.12031-08 1.36800-04

Step . 8
AJBRF Reactor

AJBRF Omaha Veterans Affairs Rospital Reactor Facility Activation

Elapsed Time * 7.07 (y) Cooling Time 0.

Nuclide N/cm3 WATr/cm3 JOUIR/cm3 G(MeV/g~s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

N 14 2.6484E+17

N 1S 9.7287E+14
Na 23 1.4723E+16
Al 27 3.2262E+17

I 39 4.6135E+16
N 40 5.7880E+12 1.0803E-17 6.2955S-02 1.9444E-06 9.93221-05 2.68443-15 6.1691S-10 1.2803+03CMy) K 40
K 41, 3.3294E+15

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.25B4E+15
Ca 46 2.4130E+12
Ca 48 1.1283l+14
Ti 46 5.8301E+16

Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.82321+16

Ti 50 3.6606E+16
V 50 4.76933+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 1.489E+ll(My) V 50
V S1 1.9029E+17.



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 57 of 384

Cr 50 5.2922E+18
Cr S1 8.0359E.07
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.4728E+02
Mn 55 8.27373+20
Mn 56 1.9982E+08
Fe 54 4.963BE+21
Fe 55 6.B271E+10
Fe 56 7.78521+22
Fe 57 1.79B9E+21
Fe 58 2.3759E+20
Fe 59 8.0564E+08
Co 59 8.45068+16
Co 60ml 3.6604E+03
Ni 58 5.9997E+17
Ni 60 2.3111E+17
xi 61 1.0047E+16
li 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 8.2059E+05
Cu 65 6.9920E+17
Cu 66 1.0492E+03
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/cm3

Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 8.0992E+05
8r 79 3.0672E+14
Br 81 2.9837E+14
Rb 85 8.1655E+1S
Rb 87 3.1488E+1S
Mo 92 1.6304E+16
No 94 1.0163E+16
Mo 9S 1.7491E+16
Mo096 1.8326E+16
M8 97 1.0492E.16
Mo 98 2.6511E+16
M0100 1.0580E+16
Agl07 9.2947E+14
A9109 8.6352E+14
AgllO 4.7981E+01
Sbl21 1.0679E+16
Sbl22 8.4273E+05
Sbl23 7.9872E+1S
Ba130 1.49271+14
Bal32 1;4223E+14
Bal34 3.4036E+1S
Bal3S 9.2828E+1S
Bal36 1.1060E+16
Bal37 1.517E+16
Bal38 1.0096E+17

W18S0 4.7342E+12
W182 1.0455E+1S
W1J3 5.6455E+14
W184 1.2088E+1S

1.3648E-13 4.7126E-07 9.49232-02 2.3272E+01 6.2897E-10 8.8486E-07 2.770E+01 (d)

1.4229E-13

6.0332E-09

5.17411-13

4.3606E-11

8.0809E-OS

6.4427E-05

4.2634E-04

3.1595E+03

1.1403E-01

8.0689E-01

1.491BE+04

5.4828E+02

2 .1808E-11

4.0319E-07

1.4818E-08

1.1301E-09

3.7296E-03

1.809SE-04

3.540E+00

2.579E+00

2.73SE+00

(m)

(h)

(y)

Cr S1

Cr 55

MIn 56

Fe SS

3.0416E-11 1.6870E-04

4.12171-14 3.7368B-11

2.1512E+01 1.4526E+02 3.9258E-09 2.6125E-04 4.450B+01 (d) Fe 59

3.4834E-03 4.0374E.00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 60ml

6.3030S-13 4.1582E-08 2.951BE-01 1.2438+01 3.3618E-10

4.3878E-13 1.9372E-10 2.4227E-02 2.3765E+00 6.4231E-11

1.4932E-06 1.270E+01 (h) Cu 64

3.8025E-08 S.1OOE+O0 (m) Cu 66

WATT/cm3 JOULE/cm3 G (8eV/rus) Eq/cel Ci/cm3 aLI/cm3 T/2

1.4176E-12 1.9380-07 3.19691-01 5.9245E+00 1.6012E-10 9.4793E-06 1.097E+00 (d) As 76

1.8202E-17 3.9749E+01 0.0000B400 1.4419E-03 3.8970E-14 2.1617E-09 4.7961+04(My) Rb 87

2.6090E-13 i.2979E-12 5.8303E-03 1.3464E+00 3.638S-11 8.8576E-10 2.4705+01 in) AglO

4.02741-13 1.3535E-07 1.3674E-01 2.5076E+00 6.7772E-11 4.2646E-06 2.696E+00 (d) Sb122

14186 1.1216E+1S
here are 81 Nuclides.

Totals. 8.5807E+22 6.0676E-09 1.237082E+02 3.18201+03 1.5664E+04 4.2336E-07 4.1879E-03
AJBRP Reactor

A.7BRP Omaha Veterans Affairs Boipital Reactor Facility Actimation

Elapsed 7ite . 7.07 (y) Cooling Time 0.

COMPOSZMON *

ELEMENT ATOMES/cm3

Ii 5.48318E+06
Ee 1.192203+04
Li 0.OOOOOE+00
Be 0.OOOOOE+00

B 5.63526E-03
C 4.93412E+06
N 2.65812E+17
0 1.97659E-06

Na 1.47231E+16
Mg 1.36224E+05
Al 3.22619E+17
Si 1.00368E+06

S 7.33167E-04
Cl 6.20347E+03
Ar 4.1S774E+03
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K 4.94701E+16
Ca 6. 032S7E+16
Sc 1.0503SE+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48S21E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4. 95553E+16
Ga 5.8:6093E+05
Ge 2.46314E+01
As 8.32629E+16
Se 1.07177E.08
Br 6.0S99E+14
Kr 1.165404E+06
Rb 1.13142E+16
Sr 1.48291E+06

S I.98473E+00
Zr 8e.82466E+02
Nb 4.79922E+02
Mo 1.09868E+17
Tc 4.21442E+06
Ru 1.04511E+06
Pd 6.33263E+04
Ag 1.79299E+1S
Cd 2.77209E+07
In 5.01239E-06
Sn 1.06390E+06
Sb 1.86661E+16
Te 6.25920E+07
I 8.34418E-04

Xe 4.96107E+O5
Cs 5.254BOE+04
Ba 1.40818E+17
La 4.41141E+05
Ce o.ODOOOE+0O
Pr 0.00000E+O0
Nd O.OOOOE O0
PM 0.000O0E+OO

Sm O.OOOOOE+00
Eu 0.00000E+0O
Gd 0.0000OE+O.
Tb 0.00000E+0
Dy 0.00000E+00
Ho O.OOOOOE+OO
Er O.OOOOOE+00
TM O.OOOOOE+OO
Sb O.OOOOOE+00
Lu 0.00000E+OO
Hf 1.75287E-02
Ta 2.15433E+04

F 3.94515E+15
Re 2.44283E+06
Tb O.00O0OE+OO

U 0.00000E+00
Np 0.00000E+00
Pu 0.00000E+00

Production of H 0. appm/y.

Production of He 0. appm/y.
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gasuma-rays

Group Hmrange MeV/cm3 s Pbotons/dWO9s

1 ( 10 -s 100 ReV) 9.6795S-01 1.7599E+Ol

2 ( 0.1 -s 0.2 MeV) 1.08113O40 6.9747E+00

3 C 0.2 -s 0.4 MeV) 8.7608E-01 2.9203E+OO

4 ( 0.4 -> 0.6 MeV) 4.78343+00 9.5667E+00

5 ( 0.6 -s 0.8 OeV) 3.7145S-01 5.3064E-01

6 ( 0.8 -s 1.0 Mev) 1.2489E+04 1.3877E+04

7 ( 1.0 -. 1.22 MeV) 9.7726E+01 8.80423+01

8 (1.22 -. 1.44 MeV) 1.0303E+02 7.7464E+01

9 (1.44 -. 1.66 MeV) 1.3642S-01 8.8013E-02

10 (1.66 -> 2.0 MeV) 7.4250E+03 4.0574E+03

11 ( 2.0 -. 2.5 MeV) 4.5194E+03 2.0086E+03

12 ( 2.5 -. 3.0 MeV) 7.9297E+02 2.8835E+02

13 ( 3.0 -. 4.0 M4eV) 7.9S24E+01 2.27213+01

14 ( 4.0 -. 5.0 MeV) 0.00003+00 O.0OO0O+0O

15 C 5.0 -. 6.5 MeV) O.OOOOE+00 O.OOOOE+00

18-Group gasma source distribution (Pbotons/cm.3 s)

SCRLH-ORNL 18-Group gamma Library from 10 MeV to 10 ReV

0.0000+00 0.00003+00 O.OOOOE+00 0.OOOOE+00 2.27213+01 2.8835E+02

2.0086E+03 4.05743+03 7.75523+01 8.8042E+01 1.38773+04 5.30643-01

9.5667E+00 1.46013+00 1.4601E+00 6.97473+00 8.79953+00 8.79953+00
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f r AJFRF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOTLE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

N 14 2.6484E.17
N 13 9.7287S+14

Na 23 1.47231+16
Al 27 3.22622+17
K 39 4.61335+16
X 40 5.7880E+12 l.0803E-17 6.29552-01 1.9444E-06 9.9322E-05 2.6844E-1S 6.1691E-10 X 40

X 41 3.3294E+15
Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.25842+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.83012+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti SO 3.6606E+16

V 50 4.7693E+14 1.2289E-23 8.3329E+01 9.53242-12 7.0337E-11 1.90102-21 3.4479E-16 V SO

V 51 1.9029E+17
Cr SO 5.29222+18
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.88062+18
Hn SS 8.2737E+20
Fe 54 4.9638E+21
Fe 55 5.39742+10 4.0906E-13 5.0935E-05 9.0153E-02 4.3347E+02 1.1715E-08 1.4306E-04 Fe 55

Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Co 59 8.4506E+16
Ni 58 S.9997E+17
Ni 60 2.3111E+17
Ni 61 1.0047E416
Ni 62 3.2027E+16
Ni 64 8.1610E+1S
Cu 63 1.5687E+18
Ca 65 6.99202+17
Zn 64 2.4084E+16

Zn 66 1.3826E+16
Zn 67 2.03182+15
Zn 68 9.3164E+15
Zn 70 2.97332+14
AS 75 8.32632+16
Br 79 3.06722+14
Br 81 2.98372+14
Pb 85 8.1655E+1S
lb 87 3.14882+15 1.8202E-17 3.97492+01 0.00002+00 1.44192-03 3.8970E-14 2.16172-09 Rb 87

Mo 92 1.6304E+16
Mo 94 1.01632+16

AJBRF Reactor

NuLlide N/cm3 WATT/cm3 JOULE/as3 G(MeV/rs) Bq/cm3 Ci/cm3 ALI/cm3

Mo 95 1.74911+16
Mo 96 1.8326E+16
lo 97 1.04922+16
Mo 98 2.65113.+16
HolOO 1.0580E+16
AglO7 9.29472+14
aglos 8.6352Etl

4

Sbill 1.06792+16
Sb123 7.872E+1S
Zal30 1.49272+14
Ba132 1.4223E+14
5a134 3.40362+15
Ba135 9.28282+1S
Bal36 1.10602+16
Bal37 1.58172+16
Bal38 1.00962+17
2180 4.73422+12
2182 1.04552+15
W183 5.64552+14
N184 1.20882+15
N186 1.12162+15

338.6 (d) 4.0909E-13 1.237079E+02 9.01552-02 4.3347E+02 1.17152-08 1.43062-04

AJBRF Reactor
A.BRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Energy distribution of decay gamma-rays
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Group E range MeV/cm3*s Photons/cm3s
1 10 -, 100 UeV) 7.2042E-01 1.3099E+01
2 ( 0.1 -. 0.2 MeV) 0.00003+00 0.0000E+00
3 ( 0.2 -, 0.4 MeV) 0.0000E+00 0.00O0E+00

4 ( 0.4 -, 0.6 MeV) 1.0151E-09 2.03013E-09
5 C 0.6 -> 0.8 MeV) 0.0000E+00 O.OOOOE+00

6 C 0.8 -> 1.0 MeV) 0.0000E+00 0.OOOOE+00
7 ( 1.0 -. 1.22 MeV) 0.00003+00 0.0000E+00
8 (1.22 ->1.44 MeV) 0.0000E+00 0.0000+00
9 (1.44 -- 1.66 MeV) 1.5525E-05 1.00163-05

10 (C.66 -. 2.0 MeV) 0.0000+00 0.0000+00
11 C 2.0 -> 2.5 MeV) O.00003+00 O.OOOOE+00
12 C 2.5 -. 3.0 MeV) 0.0000E+00 0.O00E+00

13 C 3.0 -> 4.0 MeV) O.OOOOE+00 0.0000E+00

14 C 4.0 -> 5.0 MeV) 0.00003+00 0.0000E+00

15 C 5.0 -. 6.5 MeV) 0.00003+00 O.OOOOE+00

18-Group gamma source distribution (Photona/cm3*s)
SCALE-ORNL 18-Group gaema Library from 10 MeV to 10 ReV

0.0000E+00 0.00003+00 0.0000+00 0.0000E+00 O.OOOOE+00 0.00003+00

0.00003+00 0.00003+00 1.0016E-05 0.0000+00 O.OOOOE+00 0.0000+00

2.0301E-09 0.00003+00 0.00003+00 0.00003+00 6.5493E+00 6.5493E+00

AJBRY Reactor
AJBYP Omaha Veterana Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITION ,

ELEM3ET ATOMES/cm3

3 5.48318E+06
Be L.19220E.04
Li 0.00000E00

Be 0.000000E+O
B 5.63526E-03
C 4.93357E+06
N 2.65812E+17
O 2.10836E-06

Na 1.47231E+16
Mg 1.36809E+05
Al 3.22619E+17
Si 1.003692+06

S 9.26522E-04
Cl 6.34290E+03
Ar 4.00919E+03
1 4.94701E+16

Ca 6.032573+16
Sc 1.191723+04
Ti 7.06679E+17

V 1.907713E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.267933+18
Zn 4.95553E+16
Ga 5.86406E+05
Ge 2.47045E+01
As 8.32629E+16
Se 1.07873.+08
Br 6.05099E+14
Kr 1.16914E+06
Rb 1.13142E+16
Sr 1.59923E+06

Y 2.02966E+00
Zr 9.00277E+02
Nb 5.73847E+02
lo 1.09868E+17
Tc 4.2950l+06
Ru 1.04526E+06
Pd 6.33554E+04
Ag 1.79299E+15
Cd 2.78750E+07
In 0.00000E+00
Sn 1. 08387E+06
Sb 1.86661E+16
Te 6.56697E+07

I 9.25343E-04
Xe 5.49557E+05
Cs 4.21851E+04
Ba 1.40818E+17
La. 4.413153+05
Ce 0.000000E+O
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000E+00.
Sm 0.00000E+00
Eu 0.00000E+00
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Gd
Tb
Dy
Eo
Er
Tn
Yb
LU
11f
Ta
N

Re
Th

U
Np
Pu

Totals,

O .OOOOOE+OO
O.OOOOOE+00
O.OOOOE000
0.00000E.0O
O .OOOOO+00
O .OOOOOE+OO
O.0OOOOE+OO
0.00000E.00
1.75288E-02
2.43579E+04
3.94515E+15
2.51015E+06
O.OOOOOE+O0
0.OOOOOE+O0
O .OOOOOE+00
O .0000000
8.58066E+22

A.7RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

Time
zero

33B.6 (d)

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATr/cm3 JOULE/cm3
7.955E-04 1.951C+03 1.566E*04 4.234E-01 4.1883-03 6.068E-09 1.2370823+02
2.2543-08 5.398E+01 4.3353+02 1.172E-02 1.4313-04 4.091E-13 1.237079E+02

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.00002+OO(cm3) of Rebar

Time Becquerel Sv/h ALI watt
zero 1.566E+04 7.955S-04 4.1883-03 6.068E-09

338.6 (d1 4.335E+02 2.25iE-08 1.4313-04 4.091E-13

AJSRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Thee Bq/Kg IW/Kg Ci/Kg NeV/g*s
zero 1.9513+06 7.556E-10 5.2723-OS 3.182E+03

338.6 (d) 5.398E+04 5.0943-14 1.459E-06 9.016E-02

AJ3RF Reactor
A1ThRF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJ.RF Soil (Side) Flux

Time Eq/g Sv/h W/g Cl Index
zero 1.951E+03 7.9551-04 7.556E-10 3.319E+03

338.6 (d) 5.398E+01 2.254E-08 5.094E-14 1.799B-01

Elapsed Time.

Step 1 Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

step 4 Activation of
Cold Pause of

Step S Activation of
Cold Pause of

Step 6 i Activation of
Cold Pause of

Step 7 i Activation of
Cold Pause of

Step a . Activation of
Cold Pause of

Step 9 * Activation of

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92S92E+07(s), i.e.

2 .27682E+06(i), i.e.
2.92592H+,07(s), i.e.

2.276822+06i). i.e.
2.925922+07(m), i.e.

2.276821+06(u), i.e.
2.92592B+07(6), i.e.

2.27682E+06(s) i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(i), i.e.
2.925922+07(m), i.e.

2.276323+06(s), i.e.

26.3S (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
331.65 id)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 td)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

26.35
365.00

1.07
2.00

2.07
3.00

3.07
4.00

4.07
5.00

5.07
6.00

6.07
6.99

7.07
7.99

8.07

(d)
(d)

(y)
(y)

(Y)
(y)

(y)
(y)

)
Cy)

*()
r

Cy)
Cy)

Cy)

(y)

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals , 2

Cooling Times (s) s

2.9259E 07

338.6 (d)
AJ3RF Reactor

Step I 1

Elapsed Time * 26.35 (d)
N/cm3 WATT/cm3 JOULE/cw3 G(MeV/g's) Bq/cm3 Ci/cn3 ALI/cn3

otals- S.5807E+22 6.0671E-09 1.237081E+02 3.1819E+03 1.5257E+04 4.1235E-07 4.0527E-03
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Production of E H
Production of He t

O. appm/y.
O. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 11P.TT/cm3 JOULE/cm3 G(NeV/grs) Bq/cm3

otals. 8.5807E+22 1.0545E-13 1.237079E+02 2.3236E-02 1.1171E.02

Step. 2

Elapsed Time * 1.07 (y)
N/cal WOTT/cm3 rOULE/ca3 G(MeV/g*s) Sq/cm3

otals, 8.5807E+22 6.06733-09 1.237081E+02 3.1819E+03 1.5367E+04
Production of E , 0. appm/y.
Production of He i O. *ppm/y.

Elapsed Time . 2.00 (y)
N/cm3 1WTT/cal J0ULZ/cal G(MeV/g~s) Bq/cm3

*tale, 8.58071.22 1.8728E-13 1.237079E+02 4.1272E-02 1.9843E+02

Step . 3

Elapsed Time , 2.07 (y)
Y/cm3 11W7T/cm3 JOlLE/cm3 G(NeV/ge) Bq/cm3

otals. 8.58073+22 6.0674E-09 1.237082E+02 3.1820E+03 1.5452E+04
Production of E v O. appm/y.
Production of He i 0. appm/y.

Elapsed Time t 3.00 (y)
N/cm3 MA1TT/ca3 JOULE/cm3 G(NeV/g*s) Pq/cm3

otals. 8.58073+22 2.50811-13 1.2370791+02 5.52723-02 2.6575E+02

Step . 4

Elapsed Time * 3.07 (y)
N/cm3 NATT/CG JOMLE/cM3 G(NeV/gsl) Sq/cm3

otals, B.s807E+22 6.0675E-09 1.237082E+02 3.1B20E+03 1.5118E+04
Production of E O. appn/y.
Production of ne s 0. appm/y.

Elapsed Time i 4.00 (y)
N/cm3 WATT/cal JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.58073+22 3.00121-13 1.2370793+02 6.61401-02 3.18003+02

Step. S

Elapsed Time * 4.07 (y)
N/ca3 VATT/cmG J0ULE/cm3 G(NeV/gS) Sq/cm3

otals. 8.58071+22 6.0675E-09 1.237082E+02 3.18203+03 1.5570E.04
Production of E 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 5.00 Cy)
N/cml l0ATT/cal JOULE/cal G(ieV/g-s) 8q/cm3

otalso 8.5807E+22 3.3840E-13 1.2370793+02 7.4577E-02 3.5856E+02

Step . 6

Elapsed Time . 5.07 (y)
N/cml WA3T/ca3 JOULE/cul G(NeV/gls) Sq/cm3

otals, 8.58071+22 6.0676E-09 1.2370823+02 3.1820E+03 1.56103+04
Production of E * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 6.00 (y)
N/cal WATT/cm3 JOULE/ca3 G(MeV/g-s) Bq/ca3

otals, 8.5807E+22 3.6812S-13 1.237079E+02 8.11253E02 3.9005SE02

Step. 7

Elapsed Time * 6.07 (y)
N/cmx3 WATT/ca3 JOUL3/cE3 G(MeV/gs) Sq/cEm

otals 8.5807E+22 6.0676E-09 1.2370821+02 3.1820E+03 1.56403.04
Production of E * 0. appuy.
Production of He * 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 JOULI/cE3 G(MeV/g-s) Bq/cm3

otalss 8.5807E+22 3.91183-13 1.237079E+02 8.62093-02 4.1449E+02

Step . 8

Elapsed Time * 7.07 (y)
N/cal 07TT/cal3 JOU/cal G(NeV/gfs) Bq/cm3

otals. 8.5807E+22 6.06761-09 1.2370821+02 3.18203+03 1.56641+04
Production of E * O. appm/y.
Production of He 0 0. appm/y.

Elapsed Time * 7.99 (y)

Ci/cm3 ALI/cml
3.0193E-09 3.6871E-05

Ci/cm3.
4.1533E-07

Ci/cml
5.3630E-0O

Ci/cm3
4.1763E-07

Ci/cm3
7.1823E-09

Ci/cm3
4.19423-07

ci/d
8.5946E-09

Ci/cm8
4.2080E-07

Ci/cm3
9.6909E-09

Ci/ca3
4.21883-07

Ci/cm3
1. 0542E-08

Ci/ca3
4.2272E-07

Citm3
1.1203E-08

* ALI/cm3
4. 0898E-03

ALI/cm3
6. 5491E-05

ALI/cEl
4.11791-03

ALI/cm3
8.7707E-05

ALI/cm3
4.13971-03

ALI/ca3
1.0495E-04

ALI/cm3
4.1567E-03

ALI/cm3
1.1834E-04

aL=/cal
4.16983-03

ALI/cm3
1.2873E-04

ALI/cal
4.1800E-03

ALI/cal
1.3680E-04

Ci/cm3 AL/cam3
4.23363-07 4.18793-03 I
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N/Ic3 WATr/cm3 JOILE/cm3 GfMeV/g-s) Bq/cm3 Ci/cM3 ALI/ce3
otalsa 8.5807E+22 4.0909E-13 1.237079E+02 9.0155E-02 4.3347E+02 1.1715E-08 1.4306E-04

Step* 9
AJSRF Reactor

A7BRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 8.07 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JO0VLE/cm3 G(MeV/g*s) Bq/cm3 Ci/ce3 ALI/cda T/2

H 14 2.64843+17
X 15 9.7287E+14

Na 23 1.47233+26
A1 27 3.2262E+17

K 39 4.61353E16
3 40 5.7880E+12 1.0803E-17 6.29S-01 1.94443-06 9.9322E-OS 2.6844E-15 6.16913-10 1.280E+03(My) X 40
K 41 3.3294E+15

Ca 40 S.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+1S
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E316
Ti 47 S.25773.16
Ti 48 S.2096E+17
Ti 49 3.8231E.16
Ti SO 3.6606E+16

V SO 4.76933+14 1.2289E-23 8.33293+01 9.53243-12 7.03373-11 1.90103-21 3.44793-16 1.4893+11(My) V SO
V 51 1.9029E+17

Cr 50 5.2922E+18
Cr 51 8.0359E+07 1.3648E-13 4.71262-07 9.4923E-02 2.32723+01 6.28973-10 8.84863-07 2.770E+01 (d) Cr 51
Cr 52 1.0206E+20
Cr 53 1.1571E319
Cr 54 2.88063+18
Cr 55 2.4728E+02 1.42293-13 4.36063-11 4.2634E-04 8.0689E-01 2.18083-11 1.13013-09 3.5403+00 (m) Cr SS
Mn SS 8.27373+20
Mn 56 1.99823+08 6.0332E-09 8.08093-05 3.15953+03 1.4918E+04 4.03193-07 3.7296E-03 2.5793+00 (h) Mn 56
Pe 54 4.9638E+21
Fe 55 7.05913+10 5.3499E-13 6.66163-05 1.17913-01 5.6691E+02 1.53223-08 1.87103-04 2.7353+00 (y) Fe SS
Pe 56 7.7852E+22
Fe 57 1.7989E+21
Fe S 2.3759E+20
Fe 59 8.0564E+08 3.0416E-11 1.68703-04 2.1512E+01 1.4526E+02 3.9258E-09 2.612SE-04 4.4503+01 (d) Fe S9
Co 59 8.4506E+16
Co 60ml 3.6604E+03 4.1217Z-14 3.73683-11 3.48343-03 4.03743+00 1.09123-10 6.86633-09 1.0473+01 (m) Co 60DI
Ni S8 S.99973+17
18i 60 2.31113+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+1S
Cu 63 1.56873+18
Cu 64 8.20593+05 6.30303-13 4.15823-08 2.95183-01 1.24383+01 3.36183-10 1.49323-06 1.2703+01 (h;) Cu 64
Cu 6S 6.99203+17
Ca 66 1.0492E+03 4.38783-13 1.93723-10 2.42273-02 2.3765E+00 6.42313-11 3.80253-08 5.100E+00 cm) Cu 66
Zn 64 2.40843+16
3m 66 1.3826E+16
2n 67 2.0318E+1S
Zn 68 9.3164E+15

AJBRI' Reactor

Nuclide N/Cm3 WATT/cms JOU3L/cM3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3 T/2

3n 70 2.9733E+14
As 75 8.32633+16
As 76 8.09923+0S 1.41763-12 1.93803-07 3.19693-01 5.92453+00 1.60123-10 9.47933-06 1.097E+00 (d) As 76
Er 79 3.06723+14
Br 81 2.9837Z+14
Rb 85 8.16553E15
Rb 87 3.14883+1S 1.82023-17 3.97493+01 0.00003+00 1.4419E-03 3.89703-14 2.16173-09 4.7963+04(My) Rb 87
Mo 92 1.6304Z+16
No 94 1.0163E+16
Mo 9S 1.7491E+16
no 96 1.83263+16
No 97 1.0492E+16
Mo 98 2.6511E+16
Mo100 1.0580E+16
AglO7 9.29473+14
A9109 8.63523+14
Ag11O 4.79813+01 2.60903-13 9.2979E-12 S.8303Z-03 1.3464z+00 3.6388E-11 8.85763-10 2.4703+01 (s) All0
Sbl21 1.0679Z+16
Sb122 8.42733+0S 4.02743-13 1.3535E-07 1.3674E-01 2.50763+00 6.77723-11 4.26463-06 2.6963+00 (d) Sb122
Sb123 7.9872Z+15
Ba130 1.4927Z+14
Ba132 1.4223E+14
Ba134 3.4036E+15
Ba135 9.2828E+15
Ba136 1.10603+16
Bal37 1.5817E+16
BaI3B 1.0096E+17
W1180 4.7342E+12
11182 1.0455Z+15
b183 5.6455E+14
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W184 1.2088E+15
1186 1.12161+15

here are S1 Nuclides.

Totals$ 8.5807E+22 6.0676E-09 1.2370821E+02 3.1820E+03 1.5683E,+04 4.2387E-07 4.1941E-03

AJBRP Reactor
AJBRF Omaha Veterans Affairs Eospital Reactor Facility Activation

Elapsed Time 8.07 (y) Cooling Time 0.

COMPOSITIONZ

ELEMENT ATOMES/cm3

E 6.16857E+06
He 1.34122E+04
Li 0.00000+00
Be O.OOOOOE+00

B 6.33967E-03
C 5.55055E+06
N 2.65812E+17
0 2.240131-06

Na 1.47231E+16
Mg 1.53325E+05
A1 3.226192+17
Si 1.12914E+06

5 9.42038E-04
Cl 6.99635E+03
Ar 4.65450E+03

K 4.94701E+16
Ca 6.03257E+16
Sc 1.20479E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
mln 8.272369+20
Fe 8.48521E+22
Co 8.450591+16
Ni 8.813161+17
Cu 2.26793E+18
Zn 4.955531+16
Ga 6.59394E+0O
Ge 2.77194E+01
As 8.32629E+16
Se 1.20676E+08
Br 6.05099E+14
Kr 1.31154E+06
Rb 1.13142E+16
Sr 1.68281E+06

Y 2.23843E+00
Zr 9.95001E+02
Nb 6.058521+02
Mo 1.09868E+17
Tc 4.75129E+06
Ru 1.17577E+06
Pd 7.12594E+04
Ag 1.79299E+15
Cd 3.12176E+07
In 5.01239E-06
Sn 1.19938E+06
Sb 1.86661E+16
Te 7.08065E+07

I 9.50104E-04
Xe S.64802E+05
Cs 6.13536E+04
8a 1.40818E+17
La 4.96305E+0S
Ce 0.00000E+00
Pr 0.000000E+O
lNd 0.00000+00
Pm 0.000001+00
Sm 0.00000E+00
Ku 0.00000E+00
Gd 0.00000E+00
Th 0.00000E+00
Dy 0.000000E+O
Ho 0.00000E+00
Er 0.00000E+00
Tm O.OOOOOE+OO
Yb O.OOOOOE+00
Lu 0.00000E+00
Ef 1.97198E-02
Ta 2.46470E+04
W 3.94515E+15

Re 2.75691E+06
Th 0.00000+00

U 0.00000E+OO
Np 0.00000E+00
Pu 0.00000E+00

Production of E 0. appm/y.
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Production of He , 0. appm/y.
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 ( 10 -> 100 ReV)
2 C 0.1 -> 0.2 MeV)
3 C 0.2 -. 0.4 MeV)
4 ( 0.4 -a 0.6 MeV)
5 C 0.6 -a 0.8 KeV)
6 ( 0.8 -, 1.0 MeV)
7 ( 1.0 -al.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 -,1.66 MeV)

10 (1.66 -2 2.0 HeV)
11 ( 2.0 -a 2.5 HeV)
12 C 2.5 -, 3.0 MeV)
13 C 3.0 - 4.0 MeV)
14 C 4.0 -a 5.0 MeV)
1S C 5.0 -a 6.5 MeV)

MeV/cm3-8
9.9891E-01
1.0811E+00
8.7603E-01
4.7834E+00
3.7145E-01
1.2489E+04
9.7726E+01
1.0303E+02
1.36425-01
7.4250E+03
4.5194E+03
7.9297E+02
7.9524E+01
0. 000QE+00
0. 0000E+00

Photons/cm3*s
1.8162E+01
6. 9747E+00
2.9203E+00
9.5667E+00
5.3064E-01
1.3877E+04
8.8042E+01
7.7464E+01
8.8013E-02
4.0574E+03
2.0086E+03
2.8835E+02
2.27215+01
0.00005+00
0.00005+00

18-Group gamma source distribution (Photons/cm3'x)

SCALE-OSHL 18-Group gauma Library from 10 MeV to 10 KeV

0.0000Z+00 0.0000E+00 0.0000E+00 0.0000E+00 2.2721E+01 2.8835E+02

2.0086E+03 4.0574E+03 7.7552E+01 8.8042E+01 1.3877E+04 5.3064E-01

9.5667E+00 1.46015+00 1.4601E+00 6.9747E+00 9.0810E+00 9.08105+00

AJBRF Reactor
A;IBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Nuclide N/cm3

N 14 2.6484E+17
N 15 9.7287E+14

Na 23 1.4723E.16
Al 27 3.2262E+17

X 39 4.6135E+16
K 40 5.7880E+12
r 41 3.3294E+15

Ca 40 5.84805+16
Ca 42 3.90311+14
Ca 43 8.14405+13
Ca 44 1.25845+15
Ca 46 2.4130E+12
Ca 48 1.12815+14
Ti 46 5.8301E+16
Ti 47 5.25775+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.7693E+14
V 51 1.90295+17

Cr SO 5.29225+18
Cr 52 1.02063+20
Cr 53 1,15715+19
Cr 54 2.8806E+1i
Mn 55 8.2737E+20
Fe 54 4.9638E+21
Fe 55 5.58085+10
Fe 56 7.78525+22
Fe 57 1.79895+21
Fe 58 2.37595+20
Co 59 8.4506E+16
Hi S5 5.99972+17
xi 60 2.3111Z+17
xi 61 1.0047E+16
Hi 62 3.20275+16
Ni 64 8.1610B+15
Ca 63 1.5687S+18
Ca 65 6.9920Z+17
Zn 64 2.4084Z+16
Zn 66 1.38265+16
ZZ 67 2.03185+15
En 68 9.3164Z+15
2n 70 2.97333+14
As 75 8.32635+16
Sr 79 3.06725+14
Sr 81 2.9837E+14
Rb 85 8.1655E+15
Rb 87 3.1488E+15
Mo 92 1.63045+16
Mo 94 1.0163E+16

AJ3RF Reactor

M4AT~/cm3 JOULE/cs3 GCMeV/g-s) Bq/cm3 Ci/cm3 AEI/cm3

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.68445-1S 6.1691E-10 1 40

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.90105-21 3.4479E-16 V 50

4.2296E-13 5.26665-05 9.3217E-02 4.4819E+02 1.2113Z-08 1.47925-04 Fe SS

1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.8970E-14 2.1617B-09 Rb 87
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Nuclide N/cm3 NATT/cm3 .7ULE/cm3 G(neV/g's) Bq/cm3 Ci/cm3 ALI/cm3

Mo 95 1.7491E+16
MO 96 1.8326E+16
Mo 97 1.0492E+16
MO 9t 2.65122+16
MalO3 1.0580E+16
AglO7 9.2947E+14
Agl09 8.6352E+14
Stl21 1.0679E+16
Sbl23 7.98723+1S
BaI30 1.4927E+14
Ba132 1.4223E+14
B3a34 3.4036E+15
Bal.35 9.2828E+15
Bal36 1.10603+16
Bal37 1.5817E+16
Bal38 1.0096E+17
- isW 4.7342E+12
W182 1.0455E+1S
W13 5.6455E+14
W184 1.2088E+15
WI86 1.1216E+15

338.6 (d) 4.2299E-13 1.2370793+02 9.3219S-02 4.4202D+02 1.21133-08 1.4792E-04

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Energy distribution of decay gamna-rays

Group E range MeV/Cm35s Photons/cm3-a
1 10 -> 100 IeV) 7.44903-01 1.3544E+01
2 C 0.1 -> 0.2 MeV) 0.0000E+00 0.0000E+00
3 C 0.2 -> 0.4 MeV) 0.0000E+00 0.0000E+00
4 0 0.4 -, 0.6 MeV) l.OlS1S-09 2.0301E-09
5 0.6 0.8 NevJ 0.0000M+00 0.0000300
6 ( 0.8 -> 1.0 leV) 0.0000E+00 0.0000E+00
7 ( 1.0 -. 1.22 NeV) O.OOOOB+00 0.0000+00
8 (1.22 -. 1.44 HeV) 0.00003+00 0.0000+00
9 (1.44 -. 1.66 MeV) 1.5525E-05 1.0016E-05

10 (1.66 -. 2.0 MeV) 0.0000+00 0.0000E+00
11 ( 2.0 -. 2.5 NeV) 0.0000E+00 0.0000E+00
12 ( 2.5 -. 3.0 MeV) 0.0000B+00 0.00003.00
13 C 3.0 -> 4.0 MeV) 0.0000E+00 0.0000E+00
14 ( 4.0 -. 5.0 HeV) 0.0000E+00 0.00003+00
15 ( 5.0 -. 6.5 Mev) 0.0000E+00 0.0000B+00

1-Group gamma source distribution (Photmns/cm3*s)
SCWL-ORNL 18-Group gamma Library from 10 MeV to 10 ReV

0.0000E+00 0.0000E+00 0.0000B+00 0.00003+00 0.00003+00 0.0000B+00
0.00003+00 0.00003+00 1.0016E-05 0.0000B+00 0.00003+00 0.0000B+00
2.0301E-09 0.0000+00 0.0000+00 0.0000E+00 6.77193E00 6.7719E+00

ADSRF Reactor
AJSRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 6.16857E+06
Be 1.34122E+04
Li 0.00000E+00
Be 0.00000E+00

E 6.33967E-03
C 5.54993E+06
N 2.65812E+17
0 2.37190E-06

Na 1.472313+16
Mg 1.53910E+05
Al 3.22619E+17
Si 1.12915E+06

S 1.15956E-03
C1 7.13578E+03
Ar 4.50483E+03

K 4.94701E+16
Ca 6.03257E+16
SC 1.34615E.04
Ti 7.06679E+17

V 1.907712+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.B1316E+17
Cu 2.26793E+18
Zn 4.955533+16
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Ga
Ge
As
Se
Br
Kr
Rb
Sr

y
Zr
Nb
To
Tc
Ru
Pd
Ag
Cd
In
Sn
Rb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Tb
Dy
Ho
Er
Tm

Lu
Bf
Ta

w
Re
Th
U
Np
Pu

Totals.

6.59707E+05
2.77926E+01
B .32629E+16
1.21485E508
6 .05099E.14
1 .31528E+06
1.13142E+16
1.79913E+06
2.28337B.00
1.01281E+03
7.13844E+02
1.09868E+17
4 .83187E+06
1.17593E+06
7.12920E+04
1.79299E+15
3.13717E+07
O.OOOOOE+00
1.21936E+06
1. 8666.1E+16
7.38842E+07
1. 04103E-03
.6.18252E+05
5.17402E+04
1.4081BE+17
4.96479E+05
0.000003E+00
0.00000E+00
O.OOOOOE+00
O.OOOOOE+00
O.OOOOOE+00
0.00 000E+00
0.00000E+00
O. OOOOOE+00
0.0 0000300
0. 00DOE.+0
O .OOOOOE+O00
0.00000E+00
O.OOOOOE+OO
O. OOOOOE+00
1.97200E-02
2.74617E+04
3.94515S+15
2.82423E+06
0.00000E+00
O. OOOOOE+00
0. 0000OE+00
0.00000E+00
8 .58066E+22

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

Time
zero

338.6 (d)

D (Sv/h) Bq/g Jq/cm3 Ci/m3 ALI/Cm3 WATT/cm3 JO=LE/cm3
7.955B-04 1.953E+03 1.568E+04 4.239E-01 4.194E-03 6.068B-09 1.237082Z+02
2.330E-0 5.582E+01 4.4BlE+02 1.2112-02 1.4793-04 4.230E-13 1.237079S+02

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.00003+00(cm3) of Rebai.

Time Becquerel Sv/h AI Matt
zero 1.56B3+04 7.955E-04 4.1943-03 6.068S-09

338.6 (d) 4.4823+02 2.3302-08 1.479E-p4 4.230Z-13

AJD3R Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time 3q/9g KW/K9 Ci/9g NeV/ra
zero 1.953E+06 7.556Z-10 5.279Z-05 3.182E+03

338.6 (d) 3.5823+04 5.2683-14 1.5093-06 9.322S-02

AJBRP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

TimSe Bq/g Sv/h W/g C1 Index
zero 1.953E+03 7.955E-04 7.556E-10 3.3193+03

338.6 (d) S.5823+01 2.3303-08 5.268-14 1.861E-01

AJERF Soil (Side) Flux

AMRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 * Activation of 2.276822+06(a), i.e.
Cold Pause of 2.925923+07(a), i.e.

Step 2 * Activation of 2.276d2g+06(s), i.e.
Cold Pause of 2.925928+07(s), i.e.

Step 3 * Activation of 2.276323O6C(). i.e.
Cold Pause of 2.925923+07(m), i.e.

Elapsed Time.

26.35 (d) 26.35 (d)
338.65 (d) 365.00 (d)

26.35 (d) 1.07 (y)
338.65 (d) 2.00 (y)

26.35 Cd) 2.07 (y)
338.65 (d) 3.00 (y)

Intervals t 2

Intervals v 2

Intervals * 2
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Step 4 k Activation of

Cold Pause of

Step S , Activation of.
Cold Pause of

Step 6 t Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step S i Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 * Activation of

2.27682S.06(s), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.925921E+07(s), i.e.

2.276823+06(s), i.e.
2.925921+07 (s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

3.07
4.00

4.07
5.00

5.07
6.00

6.07
6.99

7.07
7.99

8.07
8.99

9.07

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)

Intervals . 2

Intervals . 2

Intervals . 2

Intervals, 2

Intervals * 2

Intervals * 2

Intervals . 2

Cooling Times (s) .

2.9259E+07

338.6 (d)

AJBRF Reactor

Step . 1

Elapsed Time * 26.35 Cd)
N/cm3 WATT/cm3 JOULE/cm3

otals. *.S807E+22 6.0671R-09 1.2370Bi+102
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 365.00 (d)
N/c3 wAsT/cm3 JO/cm3

otalss 8.5807E+22 1.0545R-13 1.237079E+02

Step . 2

Elapsed Time * 1.07 (y)
N/em3 WATrTcm3 0OME/cm3

otals, 8.5807E+22 6.0673E-09 1.237081E+02
Production of H ( 0. aypm/y.
Production of Be * 0. appm/y.

Elapsed Time * 2.00 (y)
N/cm3 lATT/cm3 JaOll/Cm3

otals. 8.5807E+22 1.87281-f3 1.237079E+02

Step * 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOOL/cm3

otals. 8.5807E+22 6.0674E-09 1.237082E+02
Production of H . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOtMl/cm3

otals, 8.5807E+22 2.5081B-13 1.237079E.02

Step . 4

Elapsed Time i 3.07 (Y)
N/cm3 WOATT/cm3 JOILE/cm3

otals. 8.5807E+22 6.0675E-09 1.237082S+02
Production of 8 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WaTT/cm3 JOUEIE/cm3

otalso 8.5807E+22 3.00121-13 1.237079E+02

GC(MeV/g^s) Bq/cm3
3.1819E+03 1.5257E+04

G(NeVgns) g/ecm3
2.3236E-02 1.1171S+02

G (MeV/ga) Bq/cm3
3.1819E.03 1.5367E+04

G(MeV/g-s) Bq/cm3
4.1272E-02 1.9843E+02

G (HeV/g s) 8q/cm3
3.1820E+03 1.54521+04

G(MeV/gSs) g/com3
5.5272E-02 2.6575s+02

G(MeV/g*s) Bq/cm3
3.1820E+03 1.551BE+04

G(MeV/gs) iq/cm3
6.6140E-02 3.1800E+02

Ci/cm3 ALI/cm3
4.1235E-07 4.05271-03

Ci/cm3 ALI/em3
3.01931-09 3.6871E-OS

Ci/eli3 aLI/cm3
4.1533E-07 4.0898E-03

Ci/em3 ALI/cm3
5.36301-09 6.54911-OS

Ci/cm3 ALIfcm3
4.1763E-07 4.1179E-03

Ci/cm3 ALI/cm3
7.1823E-09 8.7707E-OS

Ci/em3 ALI/cm3
4.1942E-07 4.13972-03

Ci/cm3 aLI/cm3
8.S946E-09 1.0495E-04

Step . S

Elapsed Time 4.07 (y)
N/cm3 WATT/cm3 JOllE/cm3

otalss 8.58071+22 6.0675S-09 1.237082E+02
Production of 8 * 0. appm/y.
Production of Be . 0. appu/y.

Elapsed Time * 5.00 (y)
N/cm3 WAkTT/cm3 JOE/cm3

otals, 8.5807E+22 3.3840E-13 1.237079E+02

G(MeV/g-s) 8q/cm3 Ci/cm3 ALI/CM3
3.1820E+03 1.5570E+04 4.2080E-07 4.1567E-03

G(CeV/g9s) 8q/cm3 Ci/cm3 ALI/cm3
7.4577E-02 3.58561+02 9.6909E-09 1.1834R-04
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Step . 6

Elapsed Time .
N/cm3

otals. 8.5807S+22
Production of
Production of

Elapsed Time .
N/ce3

otals. 8.5807E+22

5.07 (y)
WATT/cm3 JOULE/ce3

6.0676E-09 1.237082E+02
E . 0. appm/y-
He * O. appm/y.

6.00 (y)
WATT/cm3 JOULE/cM3

3.6812E-13 1.237079E+02

G(MeV/gs) Bq/cm3 Ci/cm3 XAM/cm3
.3.1820E+03 1.5610E+04 4.2188-07 4.1698E-03

G(MeV/g*s) Bq/Cr3 Ci/cm3
8.1125E-02 3.90053+02 1.0542E-0O

A)LI/cm3
1.2873Z-04

Step s 7

Elapsed Time , 6.07 (y)
N/ca3 1ATT/cm3 JOULE/cm3

otals, 8.'5807E+22 6.0676E-09 1.2370823+02
Production of E , O. appm/y.
Production of He t O. appm/y.

Elapsed Time , 6.99 (y)
N/cm3 WaTr/cm3 JOOtZL/cm3

otals. 8.5807E+22 3.9118S-13 1.237079E+02

G(MeV/grs) Bq/cm3
3.1820E+03 1.5640E+04

Ci/ca3 AL1/cm3
4.2272E-07 4.1800E-03

Ci/cm3 ALI/cm3
1.12033-08 1.3680E-04

G(MeV/grs) Bq/cm3
8.6209E-02 4.1449E+02

Step, * 8

Elapsed Time I 7.07 (y)
N/cm3 WATT/cm3

otals. 8.5807E+22 6.0676E-09
Production of E,
Production of He *

Elapsed Time * 7.99 (y)
W/ce3 WATr/cm3

otals. 8.5807E+22 4.09091-13

JOULE/cm3
1.2370823+02
0. appm/y.
0. appm/y.

G(MCV/gIs) Bq/cm3
3.1820E+03 1.5664E+04

JOULE/cm3 G(NeV/g-s) Dq/cm3
1.237079E+i0 9.0155E-02 4.3347E+02

Ci/ cm3 ALI/cm3
4.2336Z-07 4.18793-03

Ci/cm3 ALI/cm3
1.1715E-08 1.4306E-04

Ci/cm3 ALI/cm3
4.2387E-07 4.1941E-03

Step * 9

Elapsed Time 8.07 (y)
N/cm3 WATT/cem JOMS/cm3

otals, 8.5807E+22 6.0676B-09 1.2370823.02
Production of E O. appm/y.
Production of He o0 appm/y.

Elapsed Time 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 8.S807E+22 4.2299E-13 1.237079E+02

G(MeV/gS.) Bq/cm3
3.18203+03 1.56833+04

G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
9.3219E-02 4.4820E+02 1.2113E-08 1.4792E-04

Step, 10
aBBRF Reactor

aJBRF Omaha Veterans

Elapsed Time

Huclide N/cm3

N 14 2.6484E+17
N 15 9.72873+14

Na 23 1.4723E++6
Al 27 3.2262E+17

K 39 4.6135E+16
* 40 5.7880+12
K 41 3.32943+1S

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.14403+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.12813E14
Ti 46 5.8301E.16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.66063+16

V SO 4.7693B.14
V 51 1.9029E+17

Cr 50 5.29223+18
Cr 51 8.03593+07
Cr 52 1.0206S+20
Cr 53 1.1571S+19
Cr 54 2.88063.18
Cr SS 2.47283+02
Mn SS 8.2737E+20
Mn 56 1.99823+08
Fe 54 4.9638S+21
Fe 55 7.2391S+10
Fe 56 7.78523+22
Fe 57 1.79893+21
Fe 58 2.3759E+20
Fe 59 8.05643+08

Affairs Hospital Reactor Facility Activation

9.07 (y) Cooling Time 0.

WATT/cm3 JOEi A/cm3 G(MeV/rs) Bq/cm3

1.0803S-17 6.29553-01 1.9444Z-06 9.9322E-05

1.22893-23 8.33293+01 9.53243-12 7.03373-12

1.36483-13 4.71263-07 9.49233-02 2.3272E+.0

Ci/cm3 ALI/cm3 T/2

2.6844S-15 6.16913-10 1.280S+03(My) Y 40

1.90103-21 3.44793-16 1.4893+ll1(My) V SO

6.2897E-10 8.8486E-07 2.7703+01 (di Cr 51

1.4229S-13

6.03323-09

5.4864S-13

4.3606S-ll

8.0809E-OS

6.8315E-05

4.2634E-04

3.15953+03

1.2092E-01

8.0689E-01

1.4918E+04

5.81383+02

2.1808S-11

4.0319E-07

1.57133-08

1.13013-09

3.7296E-03

1.9187E-04

3.540E+00 (m)

2.579E+00 h)

2.735E+00 (y)

Cr 55

Mn 56

Fe 55

3.0416E-11 1.6870E-04 2.1512E+01 1.4526E+02 3.9258 94E- 2.612SE-04 4.450E+01 (d) Fe S9
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Co 59 8.4506E+16
Co 60ml 3.6604E+03 4.1217E-14 3.736SE-11 3.4834E-03 4.03745+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co Goa
xi 58 5.99975.17
Ni 60 2.3111S+17

Ni 61 1.0047E+16

Ni 62 3.2027E+16

Ni 64 E.1610E+15
Cu 63 1.56875+18
Cu 64 8.20595+05 6.3030E-13 4.1582E-08 2.9515E-01 1.24385+01 3.36185-10 1.4932E-06 1.270E+01 (h) Cu 64

Cu 65 6. 9920B+17
Cu 66 1.0492E+03 4.3878E-13 1.9372E-10 2.4227E-02 2.3765E.00 6.4231E-11 3.8025E-08 5.100l+00 (m) Cu 66
Zn 64 2.4084E+16

Zn 66 1.3B26E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJ8RF Reactor

Nuclide N/cm3 WATr/cm3 JOTLZ/cl3 G(MeV/g*s) Bq/cm3 Ci/cm3 AhI/cm3 T/2

Zn 70 2.9733S+14
As 75 8.3263E+16
As 76 8.0992E+0S 1.4176E-12 1.9380E-07 3.1969E-01 5.92455+00 1.60125-10 9.4793E-06 1.097E+00 (d) As 76
Br 79 3.06725.14
Br 81 2.9837E.14
Rb 85 8.1655E+15

Mb 87 3.1488E+1S 1.82025-17 3.9749E+01 0.00005+00 1.4419E-03 3.8970E-14 2.16175-09 
4

.
7
96E+04(My) Rb 87

No0 92 1.63045.26
Ho 94 1.0163E+16

0o 95 12.7491E+16
Mo 96 1.8326E+16
No 97 1.0492E+16
Ho 98 2.6511E+16
340100 1.0580E+16
A9107 9.29472+14
AglO9 8.6352E+14

AgllO 4.7981E+01 2.60905-13 9.29793-12 5.83032-03 1.34645+00 3.63885-11 8.8576E-10 2.4705+01 (s) A9110
Sbl21 1.06795+16
Sb232 8.4273E.05 4.02745-13 1.3535E-07 1.3674E-01 2.5076E+00 6.7772E-il 4.26465-06 2.696s.0e (d) Sbl22
Sb1-23 7.98725,15
Bal30 1.49275+14
Bal32 1.42231+14
8al34 3.4036E+15

Bal35 9.2828E+1S
Bal36 1.1060E.16
Ba137 1.5817E+16
Bal38 1.0096Z+17

W180 4.73423+12
0182 1.0455E+1S

W183 5.6455E+14
11184 1.2088E+15

10186 1.1216E+15
here are 81 Nuclides.

Totals. 8.5807E+22 6.0677S-09 1.237082S+02 3.1820E+03 1.5698E+04 4.2426E-07 4.1989E-03
AJBRP Reactor

A3BRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 9.07 (y) Cooling Time 0.

COMPOSITION

ELEMNIT ATOMES/cm3

E 6.85397E+06
Ee 1.49025+04
Li 0.00000B.00

Be 0.00000.E+O

B 7.04408E-03

C 6.16691E+06
N 2.658125+17
0 2.50368E-06

Na 1.47231E+16
Mg 1.70426E+05
Al 3.22619E+17
Si 1.25460E+06

H 1.17696E-03
C1 7.78922E+03
Ar 5.1SOOSE+03

N 4.94701E+16
Ca 6.03257E+16
SC 1.35922E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20

Mn 8.27369E+20
Pe 8.48521E+22

Co 8.450595+16
Ni 8.81316E+17

Cu 2.26793E+18
Zn 4.95553E+16
Ga 7.32694E+05
Ge 3.08075E+01



Attachment H1: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 71 of 384

As 8.32629E+16
Se 1.34174E+08
Br 6.05099E+14
Xr 1.45768E+06
Rb 1.13142E+16
Sr 1.88272E+06

Y 2.49214E+O0
Zr 1.10754E+03
Nb 7.46944E+02
MO 1.09868E+17
Tc 5.20816E+06
RU 1.30644E+06
Pd 7.91962E+04
Ag 1.79299E+15
Cd 3 .47143E+07
In 5.01239E-06
Sn 1.334t7E+06
Sb 1.866 61E+16
Te 7.90211E+07

I 1.06579E-03
Xe 6.33496E+05
Cs 7. 096513+04
Da 1.40818E+17
La 5.51469E+05
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.000OOE.00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00

o .0.00000E+00
Dy 0.00000E+00
no 0.00000E+00
Er 0.00000E+00
TM 0.00000E+00

Yb 0.00000E+00
Lu 0.00000E+00
Rf 2.19109E-02
Ta 2.77508E+04

W 3.9451E+31S
Re 3.07099E+06
Th O.OOOOOE+00

U 0.00000E+00
Np 0.00000E+00
PU 0.00000E+00

Production of N * 0. appm/y.

Production of He * 0. appm/y.

Aa8RF Reactor
AJBR.F Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay ganrma-rays

Group
1
2
3
4
5
6
7
a
9

10
11
12
13
14
15

E_range
( 10 -b 100 XeV)

0.1 -> 0.2 HeV)
0.2 -> 0.4 MeV)
0.4 -> 0.6 Mev)

( 0.6 -> 0.8 NeV)
( 0.3 -> 1.0 MeV)
( 1.0 -. 1.22 NeV)
(1.22 ->1.44 MeV)
(1.44 -. 1.66 MeV)
(1.66 -- 2.0 30eV)
C 2.0 - 2.S Mev)

2.5 -> 3.0 MeV)
3.0 -> 4.0 3eV)

( 4.0 -S.0 3eV)
5.0 - .6.S MeV)

MeV/cm3*a
1.0229E+00
1.08113+00
a .7608E-01
4.7834E+00
3.71453-01
1.2409R+04
9.7726+0i0
1.03033+02
1.3642Z-01
7.42503+03
4.5194E+03
7. 9297E+02
7.9524S+01
0.0000E+00
0.00003+00

Photons/c3 *6
1. 8599E+01
6.97473+00
2.9203E+00
8 .S6673.00
5.30643-01
1. 3877E+04
8.8042E+oi
7.7464I+01
8.80131-02
4. 0574E+03
2.00863+03
2 2.8835E+02
2.27213+01
O. 0000+00
0.0000E+00

18-Group gamma *ource distribution (PhotonAs/cm3aa)

SCALE-ORNL 18-Group ganma Library from 10 MeV to 10 KeV

0.0000Z+00 0.0000E+00 0.0000E+00 0.00003+00 2.27211+01 2.8835E+02

2.0086E+03 4.0574E+03 7.75523+01 8.80423+01 1.38773+04 5.30643-01

9.5667E+00 1.46011+00 1.46011+00 6.97473+00 9.2995E+00 9.29953+00

AJBRF Reactor
AJBRI! Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Timhe 338.65 (d)

Nuclide N/ou3 WAIT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cM3 ALI/cm3

N 14
N 1S

Na 23
Al 27

X 39

2.6484E+17
9.7287E+14
1. 4723E+16
3.2262+.17
4.6135E+16
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K 40 5.7880E.12 1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-1S 6.1691E-10 X 40

K 41 3.3294E+15
Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 B.1440E.13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Si 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.6231E+16
Ti 50 3.6606E+16
V SO 4.7693E+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 V 50

V 51 1.9029B+17
Cr SO 5.2922Z+18
Cr 52 1.0206E+20
Cr 53 1.15716+19
Cr 54 2.8806E+18
Yn 55 S.2737E.20
Fe 54 4.9638S+21
Fe 55 5.7232B+10 4.3375E-13 5.40096-0S 9.5595E-02 4.5963E+02 1.2422E-08 1.5169E-04 Fe 55

Fe 56 7.78S2E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Co 59 8.4506E+16
Ni 58 5.9997E+17
Ni 60 2.3111.+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 t.1610E+15
Cu 63 1.5687E+18
Cu 65 6.9920E.17
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15
Zn 70 2.9733E+14
As 75 8.3263E+16
Br 79 3.0672E+14
Br 81 2.9837E+14
Rb 85 8.1655E+15
Rb 87 3.1488E+15 1.82026-17 3.9749E+01 0.0000+00 1.4419E-03 3.89708-14 2.16176-09 Rb 87

No 92 1.6304E+16
No 94 1.0163E+16

AJBRP Reactor

Nuclide N/cm3 6ATr/cm3 JOlLE/cm3 G(HeV/g*a) Bq/cm3 Ci/cm3 ALI/cm3

Mo 9S 1.7491E+16
Mo 96 1.8326E+16
No -97 1.0492E+16
Mo 98 2.6511E.16

olOO 1.0580E+16
A9107 9.2947E+14
A9109 8.6352E+14
Sbl2l 1.0679E+16
Sb123 7.9872E+15
Bal30 1.49276+14
Bal32 1.4223E+14
8al34 3.4036E+15
Bal35 9.28283.15
Bal36 1.1060E+16
Bal37 1.58176+16
Bal3B 1.0096E+17

W180 4.73426+12
f182 1.0455E+15

W183 5.64556+14
W184 1.2088E+15
6186 1.1216E+15

338.6 (d) 4.3378E-13 1.2370793+02 9.5597E-02 4.5963E+02 1.24226-08 1.51706-04

AJ8RF Reactor
AJ8RP Omaba Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

energy distribution of decay gaema-rays

Group S range HeV/cm35s Photons/cm3-s

1 ( 10 -2 100 XeV) 7.6391E-01 1.3889E+01

2 C 0.1 -a 0.2 HeV) O.OOOOE+00 O.OOOOE+00

3 C 0.2 -a 0.4 HeV) 0.0000+00 O.OOOOE+00

4 ( 0.4 -a 0.6 MeV) 1.0151E-09 2.0301E-09

S C 0.6 -a 0.8 MeV) 0.00006+00 0.0000+00

6 C 0.8 -a 1.0 MeV) O.OOOO+O00 0.0000E+00

7 C 1.0 -a1.22 MeV) O.OOOOE+00 O.OOOOE+00

8 (1.22 -Nl.44 MeV) 0.0000+00 0.0000+00

9 (1.44 ->1.66 MeV) 1.5525E-05 1.0016E-05

10 (1.66 -a 2.0 HeV) 0.0000+OO O.OOOOE+000

11 C 2.0 -a 2.5 MeY) 0.0000E+00 0.0000+00

12 C 2.5 -a 3.0 MeV) O.OOOOE+00 O.OOOO+00
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13 ( 3.0 - 4.0 MeV) 0.0000E+00 0.0000E+00

14 ( 4.0 -. 5.0 4eV) 0.0000E+00 0.0000E+00

15 ( 5.0 - 6.5 MeV) 0.0000E+00 0.0000E+00

is-Group gamma source distribution (Photonh/cm3*s)

SCALE-ORNL 1-Group gama Library from 10 %eV to 10 KeV

0.0000E+00 0.00000E00 0.00000+00 0.0000E+00 0.00003.00 0.0000E+00

0.0000E+00 0.0000E+00 1.0016E-05 0.OOOOE+00 0.0000E+00 0.00003+00.

2.0301E-09 0.0000E+00 0.0000E+00 0.0000E+00 6.9446E+00 6.9446E+00

A78RF Reactor
A7BRP Omaha Veterans Affairs Hospital Reactor Pacility Activation

At Cooling Time . 338.65 (d)

COMPOSI TION

ELEMENII ATOMES/cm3

H 6.S5397E+06
He 1.49025E+04
Li 0.OOOOE+00
Be 0.00000E+00

B 7.0440SE-03
C 6.16622E+06
N 2.65812E+17
O 2.63545E-06

Na 1.47231E+16
Mg 1.71011E+05
Al 3.22619E+17
Si 1.25461E+06

S 1.41865E-03
C1 7.92865E+03
Ar 4.99925E+03
K 4.947013.E+16

Ca 6.03257E+16
Sc 1.50059E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Hi 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16.
Ga 7.33007E+05
Ge 3.08806E+01
As 8.32629E+16
Se 1.34984E+08
Br 6.05099E+14
Er 1.46142E+06
Rb 1.13142E+16
Sr 1.99904E+06

Y 2.53708E+00
Zr 1.12535E+03
Nb 8.69000E+02
Mo 1.09868E+17
Tc 5.36a74E+06
Ru 1.30660E+06
Pd 7.92324E+04
Ag 1.79299E+1S
Cd 3.48684E+07
In 0.000003+00
Sn 1.35484E+06
Sb 1.86661E316

Te 8.20988E+07
I 1.156713-03

Se 6.86946E+05
Cs 6.20536E+04
Ba 1.40818E+17
La 5.51644E+05
Ce 0.00000E+00
Pr 0.000003+00
Nd 0.000003+00
Pm 0.00000E+00
Sm 0.000003+00
Pu 0.00000E+00
Gd 0.00000E+00
Th 0.00000E+00
Dy 0.00000E+00
Ho 0.000003+00
Kr 0.00000E+00
Tm 0.00000E+00
Yb 0.000003+00
LU 0.00000E+00
Hf 2.19111E-02
Ta 3.05655E+04

W 3.94515E+15
Re 3.13830E+06
Th 0.00000E+00

U 0.00000E+00
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Np O.00000E+0
Pu 0.OOOOOE+00

Totals, 8.58066E+22

AJ,3RP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(SV/h) Bq/g Bq/cm3 C

zero 7.955E-04 1.955B+03 1.570B+04 4.i

338.6 (d) 2.390S-08 5.724B+01 4.596B+02 1.:

AB3RP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Por a volume of l.0000E+00(cm3) of Rebar

Time Becquerel Sv/h ALI Watt

sero 1.570B+04 7.955B-04 4.199E-03 6.068E-09

338.6 (d) 4.596E+02 2.390E-08 1.517R-04 4.338E-13

AJ3BRP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/1g AW/Kg Ci/UES eV/g*s

zero 1.955B+06 7.556E-10 5.283E-05 3.182E+03

338.6 (d) 5.724B+04 5.402E-14 1.5471-06 9.560E-02

AJ3RRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h W/9 Cl Index

zero 1.955B+03 7.9553-04 7.556E-10 3.319E+03

338.6 (d) 5.7243+01 2.3903-08 5.402E-14 1.908E-01

AJBRF Soil (Side) Flux

L/m3 ALI/cm3 11ATT/cm3 J00L/cm3
.43E-01 4.199E-03 6.0683-09 1.237082E+02
.42B-02 1.5173-04 4.338E-13 1.237079E+02

AJBRP Soil (Side) Flux

AJRRF Soil (Side) Flux

AJBRF soil (Side) Flux

Elapsed Time.

Step 1 * Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.925922+07(s), i.e.

step 2 * Activation of 2.27682B+06(e), i.e.
Cold Pause of 2.925929+07(s), i.e.

Step 3 Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 4 $ Activation of 2.276823+06(s), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 5 * Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 6 * Activation of 2.27682E+06(5), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 7 Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 8 s Activation of 2.27682B+06(s), i.e.
Cold Pause of 2.92592Z+07(s), i.e.

Step 9 * Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 10 * Activation of 2.276823+06(s), i.e.
Cold Pause of 2.925923+07(s), i.e.

Step 11 * Activation of 2.27682E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals , 2

Intervals , 2

Intervals . 2

Intervals * 2

Intervals s 2

Intervals . 2

26.35 (d) 10.06 (y) Intervals i 2

Cooling Times (s)

2.9259E+07

338.6 (d)

AJ3RF Reactor

Step* 1

Elapsed Time * 26.35 (d)
N/cm3 MATT/cm3 JOULB/cm3 GCMeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0671E-09 1.2370813+02 3.18193+03 1.52573+04 4.12353-07 4.05273-03

Production of B * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time s 365.00 (d)
N/cm3 MATT/cm3 JOULB/cm3 G(NeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 1.0545E-13 1.237079E+02 2.32363-02 1.11713+02 3.0193E-09 3.68713-05
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Step 2

Elapsed Time . 1.07 (y)
N/cm3 WXTT/cm3 JOULE/cm3 G(MeV/g s) Sq/=c3

otal7s 8.S807E.22 6.0673E-09 1.23708.E+02 3.1819E+03 1.5367E+04
Ci/cm3 ALI/cm3

4.1533E-07 4.0898E-03
Production of H. 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 1.8728E-13 1.237079E102

Step s 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JO=L/cm3

otals. 8.5807Z+22 6.0674E-09 1.237082E+02
Production of H * 0. appm/y.
Production of He . o. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOWIBE/cm3

otals, 8.5807E122 2.5081E-13 1.237079E+02

Step* 4

Elapsed Time I 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.06751-09 1.237082E+02
Production of H * 0. appm/y.
Production of Ie . 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 3.0012Z-13 1.2370793.02

G (Mev/g s) Bq/cm3 Ci/cm3 ALI/cm3
4.1272E-02 1.9843E+02 5.3630E-09 6.5491E-OS

G(NeV/g*s )
3 .1820E+03

G(NeV/g-s)
5.5272E-02

G(MeV/g s)
3.1820E+03

G(NeV/g s)
6. 6140E-02

Bq/cm3
1.5452E.04

Sq/cm3
2.6575E+02

Bq/cm3
1.5518E+04

Bq/cm3
3.1800E+02

Ci/cm3
4.1763E-07

Ci/cm3
7.1823E-09

Ci/cm3
4.1942E-07

Ci/cm3
8.5946E-09

ALI/cm3
4.1179E-03

ALI/Cm3
8.77073-05

ALI/cm3
4.1397E-03

ALI/Cm3
1.0495E-04

Step . 5

Elapsed Time
N/cm3

otals, 8.5807E+22
Production of
Production of

Elapsed Time .
N/cm3

otalss 8.5807E+22

Step . 6

Elapsed Time
N/cm3

otals. 8.58071+22
Production of
Production of

Elapsed Time .
N/cm3

otalss 8.5807E+22

Step * 7

Elapsed Time
N/cm3

otalma 8.5807E+22
Production of
Production of I

Elapsed Time i
N/cm3

otals* 8.5807Z+22

Step 8

4.07 (y)
WATT/cm3 /cJOUL/M3 G(MeV/g s)

6.0675E-09 1.237082E.02 3.1820E+03
r B 0. appm/y.

Ee * 0. appm/y.

5.00 (y)
WATT/cm3 JOULE/cm3 G(MeV/g*s)

3.38401-13 1.237079E+02 7.45773-02

5.07 (y)
WATT/cm3 JOUBE/cm3 G(MeV/grs)

6.0676E-09 1.2370821+02 3.18201+03
E s 0. appm/y.
He s 0. appm/y.

6.00 (y)
WATT/cm3 JOUIE/cm3 GO(eV/g*s)

3.6812Z-13 1.2370792+02 8.11251-02

6.07 (y)
WATT/cm3 JOULE/cm3 G(MeV/g*3)

6.0676Z-09 1.2370821+02 3.18201+03
E I 0. appm/y.

He s 0. appm/y.

6.99 (y)
WATT/cm3 JOWLZ/cm3 G(MeV/g5s)

3.91181-13 1.237079E+02 8.62091-02

Bq/cm3.
1.5570E+04

Bq/cm3
3.5856E+02

Bq/cm3
1.5610E+04

Bq/cm3
.3.90051+02

Bq/cm3
1.56401+04

Sq/cm3
4.1449E+02

Ci/cm3
4.2080E-07

Ci/cm3
9.6909E-09

Ci/cm3
4.2188Z-07

Ci/cm3
1.0542E-08

Ci/cm3
4.2272Z-07

Ci/cm3
1.1203E-08

ALI/cm3
4.1567E-03

ALI/Cm3
1.18341-04

ALI/Cm3
4.16981-03

ALX/am3
1.2873E-04

)LI/cm3
4.1800E-03

ALI/cm3
1.3680E-04

Elapsed Time s 7.07 (y)
.,N/cm3 1WATT/cm3 JOUBE/cm3

otala. 8.58071+22 6.06768-09 1.2370821+02
Production of l * 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time s 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 4.0909E-13 1.237079E+02

G(tMeV/5S) Dq/cm3 Ci/cm3
3.18201+03 1.56641+04 4.23361-07

G(MeV/g m) Bq/cm3 Ci/cm3
9.0155E-02 4.3347E+02 1.1715E-08

ALI/cm3
4.1879E-03

ALI/cm3
1.4306E-04

Step * 9

Elapsed Time . 8.07 (y)
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N/a3 WATT/cm3 JOULE/cm3 G(eNV/g*s) Bq/cm3 Ci/cm3 ALI/em3
otals. B.S807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5683E+04 4.2387E-07 4.1941E-03

Production of H * 0. appm/y.
Production of Be * O. appm/y.

Elapsed Time . 8.99 (y)
I/cm3 WATT/em3 JOULE/em3 G(MeV/grs) Bq/em3 Ci/em3 LI/em3

otals. 8.S807H+22 4.2299E-13 1.237079E+02 9.3219E-02 4.4820B+02 1.2113E-08 1.47923-04

Step * 10

Elapsed Time . 9.07 (y)
N/cm3 MATT/cm3 J=UL3/cm3 G(MeV/g*s) Bq/cm3 Ci/em3 ALI/cm3

otals. 8.58073+22 6.0677E-09 1.237082E+02 3.1820R+03 1.56981+04 4.24263-07 4.19893-03
Production of H O. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 9.99 (y)
I/Cm3 WATT/cm3 JOlBE/em3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/em3

otalst 8.5807E+22 4.33703-13 1.237079E+02 9.5597E-02 4.5963E+02 1.2422E-O0 1.5170E-04

Step . 11
AJBRF Reactor

AJBRP Omaha veterans Affairs Hospital Reactor Facility Activation

Elapsed Time i 10.06 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3 Ci/cm3 - LI/cm3 T/2

H 14 2.6484E+17
N 15 9.72B7E+14

Na 23 1.47233+16
Al 27 3.22621+17

1 39 4.61353+16
* 40 5.78803+12 1.08033-17 6.2955E-01 1.9444E-06 9.9322E-05 2.68443-15 6.1691E-10 1.280E+03(My) 1 40
* 41 3.3294E+15

Ca 40 5.B4B0O+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+lS
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.83013+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti so 3.66063.16

V SO 4:7693E+14 1.2289E-23 8.3329E+01 9.53243-12 7.03371-ll 1.90103-21 3.4479E-16 1.489E+l1(My) V SO
V 51 1.9029E+17

Cr SO 5.29221+18
Cr S1 8.03593+07 1.36483-13 4.71263-07 9.49231-02 2.32723+01 6.28973-10 8.8486E-07 2.770E+01 (d) Cr 51
Cr 52 1.0206E+20
Cr 53 1.15713+19
Cr 54 2.8806E+lB
Cr 55 2.47283+02 1.42293-13 4.3606Z-11 4.26342-04 8.06893-01 2.18003-11 1.1301E-09 3.5403+00 (m) Cr 55
ln 55 8.2737E+20
Mn 56 1.99823+08 6.0332E-09 8.0809E-05 3.1595Z+03 1.49183+04 4.03193-07 3.72963-03 2.579E+00 (h) Mn 56
Fe 54 4.9638+21
Fe 55 7.37893+10 5.59233-13 6.96343-05 1.23253-01 5.9260E+02 1.6016E-08 1.955SE-04 2.7353+00 (y) Re 55
Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759B+20
Fe 59 8.05643+08 3.0416E-11 1.681O3-04 2.15121E01 1.45263+02 3.925SE-09 2.6125E-04 4.4503+01 (d) Fe 59
Co 59 8.4506E+16
Co 60ml 3.66043+03 4.12173-14 3.7368E-11 3.48343-03 4.03743+00 1.0912E-10 6.86633-09 1.0473+01 (m) Co 60ml
Ni 58 5.59997E+17
Hi 60 2.3113+17
Ii 61 1.0047E+16
Hi 62 3.2027E+16
Hi 64 8:1610E+1S
Ca 63 1.56873+18
CO 64 8.20S9E+05 6.3030E-13 4.15821-08 2.95183-01 1.2438E+01 3.3618E-10 1.4932E-06 1.270E+01 (h) Cu 64
Cu 65 6.99202+17
Cu 66 1.04923+03 4.38783-13 1.9372E-10 2.42273-02 2.3765E+00 6.4231Z-11 3.80253-08 5.100E+.00 m) Cu 66
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJ8RP ieactor

Nuclide N/cm3 WATT/cm3 JOUL.jcm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.32633+16
As 76 8.09923+05 1.4176E-12 1.93803-07 3.1969E-01 5.9245E+00 1.60123-10 9.47933-06 1.0973+00 (d) As 76
Sr 79 3.06723+14
Er t1 2.9837E+14
Rb 85 8.16553+15
Rb 87 3.148B3+15 1.82023-17 3.9749E+01 0.000O+00 1.4419E-03 3.89703-14 2.1617E-09 4.796S+04(My) Rb 87
MO 92 1.6304E+16
No 94 1.0163E+16
Ho 95 1.7491E+16
No 96 1.8326E+16
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Mo 97 1.0492E+16
MO 98 2.6511E+16
No100 1.0580E+16
AglO7 9.2947E+14
Ag109 8.6352E.14
A110 4.7981E+01 2.6090E-13 9.2979E-12 5.B303E-03 1.3464E+00 3.6388E-11 8.8576E-10 2.470E+01 (a) AgllO

Sb121 1.0679E+16
Sbl22 8.4273E+OS 4.0274B-13 1.353SE-07 1.36741-01 2.5076E+00 6.7772E-11 4.2646E-06 2.696E+00 (d) Sbl22

Sbl23 7.9872E+15
Ba130 1.4927E+14

al132 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2828E+1S
Ba136 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17

W180 4.73422+12
W182 1.04S5E+1S
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+1S

here are 81 Nuclides.

Totals. 0.S5071+22 6.0677E-09 1.237082E+02 3.18201+03 1.5709E+04 4.2456E-07 4.2026E-03

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 10.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/Cm3

E 7.53937E+06
Be 1.63927E+04
Li O.00000+00
Be 0.000000E+0

B 7.74848E-03
C 6.78319E+06
N 2.65812E+17
0 2.76722E-06

Na 1.472311+16
Mg 1.87527E+OS
Al 3.22619E+17
Si 1.38006E+06

S 1.43793E-03
Cl 8.S8210E+03
Ar S.64439E+03
K 4.94701E+16

Ca 6.03257E+16
Sc 1.51365E+04
Ti 7.06679E+17

V 1.90771.E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Si 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 8.05995E+05
Ge 3.38955E+01
As 8.32629E+16
Se 1.47672E+08
Br 6.05099E+14
Kr 1.60382E+06
Rb 1.13142E+16

Sr 2.08262E+06
Y 2.74585E+00

Zr 1.22007E+03
llb 9.03194E+02
Mo 1.09868E+17
Tc 5.82503E+06
Ru 1.43710E+06
Pd 8.71369E+04
Ag 1.79299E+15
Cd 3.82110E+07
In 5.01239E-06
Sn 1.47035E+06
Sb 1.66661E+16
Te 8.72356E+07

I 1.18140E-03
Xe 7.02191E+05
Cs 8.13314E+04
Ba 1.40818E+17
La 6.06634E+05
Ce O.OOOOOE+00
Pr O.OOOOOE+00
Nd 0.000000E+O
Pm 0.00000E+00
Sm 0.00000E+00
Eu O.OOOOOE+00
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Gd 0.00E0O0 .0
Tb 0.. 00000DE00
Dy O.OOOOOE+OO
Ho 0.O0OOOE+OO
Er O.OOOOE+OO
TM a.0OOOOE+OO
Yb 0.O0000E+OO
Lu 0.O000OE+OO
Ef 2.41020E-02
Ta 3.08546E+04

W 3.94515E+15
Re 3.38506E+06
Tk O .OOOOOE+OO

U 0.00000E+00
Up O.OO000O+OO

YU 0.00000+00

Production of 3 0. appm/y.

Production of He * 0. appm/y.
AJ8RF Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range KeV/cm3*s Photons/cm3*s
1 ( 10 -. 100 XeV) 1.04163+00 1.8938+01
2 ( 0.1 -. 0.2 NeV) 1.08113+00 6.9747E+00
3 ( 0.2 -. 0.4 MeV) 8.7608E-01 2.9203E+00
4 ( 0.4 -. 0.6 NeV) 4.7834E+00 9.5667B+00
5 ( 0.6 -. 0.8 MeV) 3.7145E-01 5.3064E-Ol
6 ( 0.8 -> 1.0 MeV) 1.2489E+04 1.3877E+04
7 ( 1.0 -. 1.22 MeV) 9.7726S+01 9.8042E+01
8 (1.22 -a1.44 MeV) 1.0303E+02 7.7464E+01
9 (1.44 -. 1.66 MeV) 1.3642E-01 8.80138-02

10 (1.66 -. 2.0 NeV) 7.4250E+03 4.0574E+03
11 ( 2.0 -> 2.5 MeV) 4.5194E+03 2.0086E+03
12 ( 2.5 -a 3.0 MeV) 7.9297E+02 2.8835E+02
13 ( 3.0 -a 4.0 MeV) 7.9524E+01 2.27213E+01
14 ( 4.0 -a 5.0 MeV) 0.OOOOE+00 0.0000E+00
15 ( 5.0 -a 6.5 MeV) 0.0000+00 O..0OOE+OO

18-Group gamma source distribution (Photona/ca3^s)
SOME-OWIL 18-Group gamma Library from 10 HeV to 10 1eV

O.OOOOE+00 0.00003+00 O.OOOOE+00 0.0000+00 2.2721E+01 2.8835E+02
2.00863+03 4.0574E+03 7.7552E+01 8.8042E+01 1.3877E+04 5.3064E-01
9.56671+00 1.4601E+00 1.4601E+00 6.9747E+00 9.4691E+00 9.4691E+00

ArH3F Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time i 338.65 (d)

Nuclide N/CT3 WATr/cm3 JOULE/cm3 G(CeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

N 14 2.6484E+17
I 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

* 39 4.6135E+16
1 40 5.78803+12 1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.68443-15 6.1691E-10 1 40
K 41 3.32943+15

Ca 40 5.S480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.128lE+14
Ti 46 5.83013+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.82313+16
Ti SO 3.6606E+16

V SO 4.76933+14 1.22893-23 8.3329E+01 9.5324E-12 7.03373-11 1.90103-21 3.4479E-16 V SO
V 51 1.90293+17

Cr 50 5.29223+18
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.6806E+18
Rn 55 8.2737E+20
Fe 54 4.9638E+21
Fe SS 5.8337E+10 4.42123-13 5.50523-OS 9.74403-02 4.6850E+02 1.2662E-08 1.5462E-04 Fe SS
Fe 56 7.78523+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Co 59 8.4506E+16
Ni 58 5.9997E+17
Xi 60 2.3111E+17
Ki 61 1.0047E+16
lXi 62 3.2027E+16
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Nii 64

Cu 63

Cu 65

Zn 64

Zn 66

Zn 67

Zn 68

Zn 70

As 75

Br 79

Br 81

Rb 85

Rb 87
No 92

No 94

8.1610E+1S
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.03183+1S
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.98373+14
8.1655E+1S
3.1488E+15
1.6304E+16
1.0163E+16

1.8202E-17 3.9749E+01 0.0000E+00 1.44192-03 3.8970E-14 2.1617E-09 Rb 87

AJBRF Reactor

Nuclide N/cm3

Mo 95
Mo 96
Mo 97
Mo 98
MolOO
A9gl7
AglO9
Sbl21
Sbl23
Bal30
Bal32
Ba134
Bal35
B1a36
Bal37
Bal3B

WlSo
W282
W183
W184
W186

338.6

1. 74918+16
1. 8326E+16
1. 0492E+16
2.6511E+16
1.OSBOE+16
9.2947B+14
8.6352E+14
1. 0679E+16
7.98723+1S
1.4927E+14
1. 4223E+14
3.40361+1S
9.28283+1S
1.1060E+16
1. 58171+16
1.0096E+17
4. 7342E+12
1. 0455E+1S
S. 6455E+14
1.2088E+1S
1. 1216Z+1S
Cd)

WAT7/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

4.4215E-13 1.2i70793+02 9.7442E-02 4.6850E+02

Ci/cm3 Ano/c=3

1.2662E-08 1.5462E-04

AJBRF Reactor
aJRRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

Energy distribution of decay gamma-rays

Group I range MeV/cs3*s Photons/cm3Ss

1 C 10 -, 100 XeV) 7.7866Z-01 1.41573+01

2 C 0.1 -, 0.2 HeV) 0.0000+00 0.0000+00

3 C 0.2 -> 0.4 HeV) O.OOOOE+00 0.00001+00

4 C 0.4 -a 0.6 MeV) 1.01513-09 2.0301Z-09

5 ( 0.6 -a 0.8 MeV) 0.00003+00 0.00003+00

6 C 0.8 -a 1.0 NeV) 0.00003+00 0.00001+00

7 C 1.0 -. 1.22 MeV) 0.0000E+00 O.OOOOS+00

S (1.22 -. 1.44 MeV) 0.00003+00 0.00003+00

9 (1.44 -,1.66 ReV) 1.5575E-05 1.00163-OS

10 (1.66 -a 2.0 HeV) 0.0000+00 0.00003+oo

11 C 2.0 -a 2.5 MeV) 0.0000Z+00 0.00003+00

12 ( 2.s -a 3.0 NeV) 0.00003+00 0.00003+00

13 ( 3.0 -a 4.0 NeV) 0.0000+00 0.00003+00
14 C 4.0 -a S.0 MeV) 0.00001+00 0.00003+00

15 t 5.0 -a 6.5 HeV) O.OOOOE+00 O.OOOO+00

1B-Group gamma source distribution (Photonu/cm3-s)

SCXLE-ORNL 19-Group gamia Library from 10 ReV to 10 IeV

0.0°00F+00 0.00001+0P 0.00001+00 O.00003+00 0.0006Z+00 0.QO000+00

0.00003+00 0.00003+00 1.00163-05 0.0000E+00 0.00003+00 0.00003+00

2.03013-09 O.OOOOE+00 O.OOOOE+00 0.00001+00 7.0787E+00 7.07873+00

AJE2F Reactor
AulR? Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

Hie
Li
Be
BB

C
X
0

7.53937E+06
1.63927E+04
O.OOOOOE00
0.00000+00
7.74848E-03
6.78243E+06
2.65812E+17
2.89899E-06
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Na 1.472313.E+16
Mg l.88112ES+O
A1 3.22619E+17
Si 1.38007E+06
S 1.70379E-03
Cl 8.721533E+03
Ar 5.49247E+03
K 4.94701E+16

Ca 6.03257E+16
Sc 1.65502E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 8.06308E+05
Ge 3.39687E+01
As 8.32629E+16
Se 1.48482E+OB
Br 6.05099E+14
Er 1.60756E+06
Rb 1.13142E+16
Sr 2.19894E+06

Y 2.79079E+00
Zr 1.23788E+03
Nb 1.03931E+03
Mo 1.09868E+17
Tc 5.90560E+06
Ru 1.43727E+06
Pd 8.71765E+04
Ag 1.79299E+is
Cd 3.83651E+07
In 0.00000E+00
Sn 1.49033E.06
Sb 1.86661E+16
Te 9.03133E+07
Z 1.27240E-03

Xe 7.55641.E+05
Cs 7.30774E+04
8a 1.40818E+17
La 6.06808E+05
Ce 0.000000E+0
Pr 0.000000E+0
Nd 0.00000E+00
Pm O.OOOOOE+00
Sm O.OOOOOE+00
Eu 0.00000.00
Gd O.OOOOOE+00
Tb O.OOOOOE+00
Dy 0.OOOOOE+00
Ho 0.00000E+00
Er 0.00000E+00
Tm O.OOOOOE+00
Yb 0.00000+.00
Lu 0.0000030E+
Ef 2.41022E-02
Ta 3.36692E+04
W 3.94515E+1S

Re 3.45238E+06
Th O.OOOOOE+00

U 0.00000.0E+
Np 0.0000000E+
Pu 0.00000E+00

Totals. 8.58066E+22

AJ35. Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRP Soil (Side) Flux

Time
zero

338.6 (d)

D(Sv/h) Bg/g Bq/cm3 Ci/u3 ALI/CM3 WATT/cm3 JOULE/cM3
7.955E-04 1.9560+03 1.571E+04 4.2463-01 4.203E-03 6.0681-09 1.237082B+02
2.436E-08 5.834E+01 4.685E+02 1.266E-02 1.5462-04 4.4223-13 1.2370793+02

AJBRP Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.0000,+00(c3) of Rebar

Time Becquerel Sv/h ALI Watt
zero 1.571E+04 7.955E-04 4.2033-03 6.068E-09

338.6 (d) 4.6853+02 2.436E-08 1.546E-04 4.422E-13

AJBRP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Kg KW/Kg Ci/Kg MeV/g*s
zero 1.9563+06 7.556E-10 5.287Z-05 3.182E+03

338.6 (d) 5.8343+04 5.506E-14 1.577Z-06 9.744E-02

AJBRF Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

4;
AJ8RF Soil (Side) Flux
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Time Bq/g Sv/h W/g Cl Index
0 1.956E+03 7.955E-04 7.556E-10 3.319E+03

338.6 (d) 5.834E+01 2.436E-08 5.506E-14 1.945E-01

Step 1 Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

2.27682E+06(a), i.e.
2.92592E+07(m), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.276828+06(s), i.e.
2.92592E+07(s). i.e.

2.27682S+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276828+06(s), i.e.
2.92592E+07(a), i.e.

2.276823+06 s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925S92+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592R.07(s), i.e.

2.27682E+06(c), i.e.
2.925S923+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

S.07 (y)
6.00 (y)

6.07 Cy)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

Intervals , 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals i 2

Intervals 1 2

Intervals , 2

Intervals * 2

Intervals, 2

Intervals, 2Step 12 . Activation of 2.27682E+06(2), i.e. 26.35 Cd) 11.06 (y)

Cooling Times (s) .

2.92593+07

338.6 (d)

AJ3RF Reactor

Step, 1

Elapsed Time . 26.35 (d)
N/cm3 WA7T/cm3 JOUL8/cm3

otals, 8.5807E+22 6.06718-09 1.2370818+02
Production of I * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 365.00 (d).
N/cm3 WATT/cm3 JOUI./cm3

otals, 8.5807E+22 1.0545Z-13 1.2370793+02

Step * 2

Elapsed Time s 1.07 (y)
l/zm3 WATT/cm3 JOULE/cm3

otalst 8.58078+22 6.0673I-09 1.2370818+02
Production of H * 0. appm/y.
Production of Re a 0. appm/y.

Elapsed Time a 2.00 (y)
N/cm3 WATT/cm3 JOUEB/cm3

otals, 8.58078+22 1.87288-13 1.237079B+02

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 11ATT/cm3 JOUl E/cm3

otals, 8.58071+22 6.0674B-09 1.2370828+02
Production of H i 0. appm/y.
Production of He 0 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 J01LW/cm3

otals. 8.5807E+22 2.50818-13 1.237079E+02

G(MeV/gvo) Bq/cm3
3.1819E+03 1.5257E+04

G(MeV/g's) Bgqcm3
2.3236E-02 1.1171Z+02

G(NeV/g-w) Bq/cm3
3.1819E+03 1.5367E+04

G(MeV/g0s) Bq/cz3
4.1272E-02 1.98433+02

G(Mev/g9s) Bq/cm3
3.1820B+03 1.5452E+04

Ci/cm3 ALI/cm3
4.1235E-07 4.05273-03

Ci/cm3 ALI/cm3
3.0193B-09 3.68718-OS

Ci/cm3 ALI/c=3
4.1533B-07 4.0898E-03

Ci/cm3 A1I/cm3
5.36301-09 6.5491E-05

Ci/cm3 ALI/cm3
4.1763E-07 4.1179E-03

G(MeV/rs) 8q/cm3 Ci/cm3 ALI/cm3
5.52723-02 2.6575E+02 7.1823E-09 8.77072-05
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Step. 4

Elapsed Time t 3.07 (y)
N/cm3 1ATTr/cm3 J00L/cm3 G(MeV/gs) Bq/cm3

otals. 0.58073+22 6.0675-09 1.237082E+02 3.1820B+03 1.5518E+04
Production of E * 0. appm/y.
Production of He * O. appm/y.

Ci/cm3
4.1942E-07

cilm3
8.5946B-09

ALI/cm3
4.1397E-03

ALI/cm3
1.0495E-04

Elapsed Time .
N/cm3

otals. 8.58073+22

4.00 (y)
WATT/a3 JOUIE/cm3 G(MeV/g*s) Dq/cm3

3.0012E-13 1.2370793+02 6.6140E-02 3.18003+02

Step . 5

Elapsed Time . 4.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(HeV/grs) Bq/cm3
otals. 8.5807E+22 6.0675Z-09 1.237082E+02 3.1820E+03 1.5570E+04

Production of B * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 5.00 (y)

N/cm3 IaTZ/d3 o0ME/cm3 G(ReV/g's) Bq/cm3
otalsg 8.5807E+22 3.3840E-13 1.2370793+02 7.45773-02 3.5856E+02

Step . 6

Elapsed Time . 5.07 (y)
N/cm3 VATTEcm3 J0L//om3 G(MeV/gus) Bq/cm3

otals. 8.5807S+22 6.0676E-09 1.237082E.02 3.1820E+03 1.56103+04
Production of B * O. appm/y.

Production of He * O. appm/y.

Elapsed Time . 6.00 (y)

N/cm3 MTT/cm3 JODLE/cm3 G(MeV/g*o)' Bqgcm3
otals. 8.58073+22 3.6812E-13 1.2370793+02 8.1125E-02 3.90053+02

Step s. 7

Elapsed Time . 6.07 (y)

N/cm3 WATT/as3 J00L/cm3 G(ReV/gs) Bq/cm3
otalxs 8.58073+22 6.06763-09 1.237082E+02 3.18203+03 1.5640E+04

Production of B * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/am3 JOULZE/c3 G(MeV/gs) Sq/cm3

otals. 8.58073+22 3.91183-13 1.2370793+02 8.62093-02 4.14493+02

Step * 8

Elapsed Time . 7.07 (y)

N/cm3 KiATT/c3 J0ISz/cm3 G(OeV/g'*) Bq/cm3
otals. 8.58073+22 6.06763-09 1.2370823+02 3.1820E+03 1.56643.04

Production of R 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 7.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3
otals, 8.5807E+22 4.0909S-13 1.237079S+02 9.0155E-02 4.3347E+02

Step, 9

Elapsed Time s 8.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*a) Bq/cm3
otals. 8.58073+22 6.06763-09 1.2370823+02 3.18203+03 1.5683E+04

Production of B * 0. appm/y.
Production of Re * 0. appm/y.

Elapsed Time . 8.99 (y)

R/cm3 VATT/ca3 JOULE/cm3 G(NeV/g*s) Bq/cm3
otals, 8.5807E+22 4.22993-13 1.2370793+02 9.32191-02 4.4820E+02

Step t 10

Elapsed Time . 9.07 (y)

N/cm3 WATT/cm3 JOUBE/cm3 G(NeV/g*s) Bq/cm3

otala. 8.58073+22 6.0677E-09 1.2370B23+02 3.18203+03 1.5698E+04
Production of B 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time i 9.99 (y)

N 3/cm3 VAfr/cm3 JOULE/cn3 G(MeV/g-o) Bq/cm3
otals. 8.5807E+22 4.33783-13 1.2370793+02 9.55973-02 4.59633+02

Step 11

Elapsed Time . 10.06 (y)

N/cm3 TT/.cm3 E/cmJ/cm3 G(MeV/g~s) Bq/cm3

Ci/cm3
4.2080E-07

Ci/cm3
9.6909E-09

Ci/cm3
4 .21883-07

Ci/ca3
1.0542E-08

Ci/cm3
4.2272E-07

Ci/cm3
1.1203B-08

I.LI/cM3
4.1567E-03

ALI/cm3
1. 1834E-04

ALI/cm3
4.1698E-03

ALI/cm3
1.2873E-04

ALI/cm3
4.1800E-03

ALI/cm3
1.3680E-04

Q,

Ci/cm3
4.2336E-07

Ci/cm3
1.1715E-08

Ci/cm3
4.2387E-07

Ci/cm3
1.2113E-08

Ci/cm3
4.2426E-07

ALI/cm3
4.1879Z-03

ALI/cm3
1.4306E-04

ALI/crm3
4.1941E-03

ALI/cm3
1.4792E-04

ALI/cm3
4.1989E-03

Ci/cm3 ALI/cm3
1.2422E-08 1.5170E-04

Ci/cm3 ALI/cm3
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otals; 8.5807E.22 6.0677E-09 1.2370623.02 3.1820E.03 1.5709E+04
Production of H 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time I 10.99 (y)
N/cm3 WAIT/cm3 JOULE/cm3 G(MeV/rfa) Bq/cm3

otals: 8.5807E+22 4.4215E-13 1.2370793+02 9.7442E-02 4.6850E+02

Step * 12
AJBRP Reactor

AJERP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 11.06 (y) Cooling Time 0.

4.2456E-07 4.2026E-03

Ci/Cm3 ALI/ce3
1.2662E-08 1.5462E-04

Nuclidae N/cm3

Y 14 2.64843+17
S 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17
K 39 4.6135E+16
K 40 5.7880E+12
K 41 3.32943+15

Ca 40 5.8480+16
Ca 42 3.9031E+14
Ca 43 B.1440E+3.3
Ca 44 1.2534E+15
Ca 46 2.4130E+12
Ca 48 . 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.7693E+14
V S 1.90293+17

Cr SO 5.2922E+18
Cr 51 8.0359E+07
Cr 52 1.02063+20
Cr 53., 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.4728E+02
Na 55 8.2737E+20
Mt 56 1.9982E+08
Fe 54 4.9638E+21
Pe 55 7.48743+10
Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe 59 8.05643+08
Co S9 8.4506E+16
Co 60ml 3.6604E+03
Ni 58 5.9997E+17
Yi 60 2.31113+17
Ni 61 1.0047E+16
Hi 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.56873+18
Cu 64 8.20593+05
Cu 65 6.9920E+17
Cu 66 1.04923+03
ZA 64 2.40843+16
zn 66 1.38263+16
zn 67 2.0318E+15
Zn 68 9.31643+15

AJBRF Reactor

Yuclide N/cm3

Zn 70 2.97333+14
As 75 8.32633+16
AS 76 8.09923+05
Br 79 3.06723+14
Br 81 2.98373+14
Rh 85 8.1655E+15
Ro 87 3.1488E+15
NOo g2 1.63043+16
No 94 1.01633+26
MO 95 1.7491E+16
no 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolO0 1.0580E+16
A9107 9.2947E+14
Agl09 1.63523+14
AgilO 4.798lE+01
sb121 1.0679E+16
Sb122 8.42733+05
6bl23 7.9872E+15
Bal30 1.4927E+14
Ba132 1.4223E+14
Ba134 3.4036E+15
Bal3S 9.2828E+15
Ba136 1.1060E+16

WATT/cm3 JOmUE/ce3 G(MeV/g*s) Bq/cm3

1.08033-17 6.2955E-01 1.9444E-06 9.9322E-05

Ci/c3 ALt/cm3 T/2

2.6844E-15 6.16913-10 1.280B+03 (My) K 40

1.22893-23 8.3329E+01 9.53243-12 7.0337E-11 1.90103-21 3.44793-16 1.489+.11(My) V SO

1.36483-13 4.7126E-07 9.4923E-02 2.3272E+01 6.2897E-10 8.8486E-07 2.770E+01 (d) Cr 51

1.42292-13

6.03323-09

5.67463-13

4.3606E-11

8.0809E-05

7.0658E-05

4.26343-04

3.1595E+03

1.25063E-01

8.06893-01

1.4918E+04

6. 0132E+02

2.18083-ll

4.03193-07

1.6252E-08

1.1301E-09

3 .7296E-03

1.9845E-04

3.5403+00

2.5793+00

2.7353+00

(a)

(h)

(y)

Cr 55

Mn 56

Fe SS

3.04163-11 1.68703-04 2.15123+01 1.45263+02

4.12173-14 3.73683-11 3.48343-03 4.0374E+00

3.92583-09 2.61253E-04 4.450E+01 (d) Fe 59

1.09123-10 6.8663E-09 1.0473+O1 (m) Co 60ml

6.30303-13 4.15823-08 2.95183-01 1,24383+01 3.3618E-10 1.49323-06 1.2705+01 (h) Cu 64

4.38783-13 1.93723-10 2.42273-02 2.3765E.00 6.4231-11 3.8025E-08 5.1003+OO (m) Cu 66

lATT/cm3 JOULE/cm3 O(MeV/grs) Bq/c63 Ci/cm3 AI/cm3 T/2

1.41763-12 1.93803-07 3.1969S-01 5.9245E+00 1.60123-10 9.4793E-06 1.0973+00 Cd) As 76

1.82023-17 3.9749E+01 0.00003+00 1.4419E-03 3.89703-14 2.16173-09 4.7963+04(My) Rb 87

2.60903-13 9.2979E-12

4.02743-13 1.13535E-07

5.8303E-03 1.3464E+00 3.63883-11 8.85763-10 2.4703+01 (C) Agl10

1.36743-01 2.5076E+00 6.7772E-11 4.26463-06 2.6963+00 (d) Sb122
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Bal37 1.S817E+16
Bal38 1.0096E+17_
W180 4.7342S.12
W182 1.0455E+1S
W183 5.6455E+14
W184 1.2088E015
W186 1.2.216E+15

here are 81 Nuclides.

Totals. 8.58073+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57171+04 4.24803-07 4.2054E-03

AJRFP Reactor
AJ.RP Omaha Veterans Affairs Eospital Reactor Pacility Activation

Elapsed Time * 11.06 (y) Cooling Time 0.

-COMPOSITION

ELEMENT ATOMES/cm3

E 8.22476E+06
Be 1.78830E+04
Li 0.:00OOE+00
Be 0.000003+00

B t.45289E-03
C 7.39939E+06
N 2.658 122+17
o 3.03076E-06

Na 1.47231E+16
mg 2.04628E+05
Al 3.22619E+17
Si 1.50553E+06
S 1.72495E-03

C1 9.37498E+03
Ar 6.13752E.03
K 4.94701E.16

Ca 6.03257E+16
Sc 1.66809E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Hn 8.27369E+20
Pe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 8.79296E+05
Ge 3.69836E+01
As 8.32629E+16
Se 1.61171E+08.
Br 6. OS099E+14
Kr 1.74996E+06
Rb 1.13142E+16
Sr 2.28253E+06

Y 2.99956E+00
Zr 1.33260E+03
Nb 1.07460E+03
Mo 1.09868E+17
Tc 6.36189E.06
Ru 1.86777E+06
Pd 9.50813E+04
Ag 1.79299E+15
Cd 4.17077E+07
In 5.01239E-06
Sn 1.60583E+06
Sb 1.866613.E+16
Tc 9.54502E+07

I 1.29716E-03
Xe 7.70886E+0S
Co 9.24046E+04
Ba 1.40818E+17
La 6.61798E+05
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000+.00
Sm 0.000000E+O
Ru 0.0000E+00
Gd 0.000000E+O
lb 0.00000E+0
Dy 0.000003E00
Eo 0.0000OOE
Er 0.00000E+00
TM 8.000003+00
Yb 0.000000E+O
Lu 0.000000E+O
Ef 2.62931E-02
Ta 3.39583E+04
3 3.94515E+1S

Re 3.69914E+06
Th 0.00000E+00

U 0.00000E+00
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Np 0.00000+00
Pu 0.00000E+00

Production of N . O. *ppm/y.

Production of Be . 0. appm/y.
AJBRF Reactor

AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamna-rays

Group sErnge
1 10 -, 100 KeV)
2 C 0.1 -, 0.2 HeV)
3 ( 0.2 -, 0.4 MCV)
4 0 0.4 - 0.6 MeV)
5 ( 0.6 -, 0.8 MeV)
6 ( 0.8 -a 1.0 MeV)
7 ( 1.0 -a1.22 NeV)
8 (1.22 ->1.44 NeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -a 2.0 NeV)
11 ( 2.0 -a 2.5 NeV)
12 ( 2.5 -, 3.0 NeV)
13 ( 3.0 4 4.0 MeV)
14 ( 4.0 -, S.0 eV)
15 ( S.0 - 6.5 SmeV)

MeV/cm3 *s
1. 0561E+00
1.0O8llE+OO
8.7608E-01
4.7834E+00
3.71453-01
1.2489+04
9.7726E+0O
1.0303B+02
1.3642F-01
7.4250E+03
4.5194E+03
7.9297E+02
7. 9524E+01
0.0000+00
O.0000+00

Photons/cm3 *S
1.9202E+01
6.97471+00
2.9203E+00
9 .5667E+00
S.3064E-01
1.3877E+04
8.80421+01
7.74642.OL
8.8013E-02
4.0574E+03
2.0086E+03
2.8835E+02
2.2721E+01
0.0000+00
0.O0000+00

18-Group gamma source distribution (Photonz/cs3-s)
SCALZ-ORNL 18-Group ganmia Library from 10 MeV to 10 XeV

0.00001+00 0.0000E+00 0.06000+00 0.0000+00 2.27211+01 2.8835E+02
2.0086E+03 4.0574E+03 7.7552E+01 8.8042S+01 1.38771+04 5.3064E-01
9.5667E+00 1.4601E+00 1.46011+00 6.9747E+00 9.60081+00 9.60081+00

AJSRF Reactor
AJ3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 338.65 (d)

Nuclide N/cm3 UATT/cm3 JOULR/cm3 G(MeV/g~s) Bq/cm3 Ci/cm3 ALI/ca3

N 14
N 1S

Ns 23
Al 27

K 39
K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
si 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50

V 51

Cr 50
Cr 52
Cr 53
Cr 54
Nn 55
Fe 54
We 55
Fe 56
Fe 57
Fe 58
Co 59
xi so
xi 60
Ni 61
Xi 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
No 92

2.64841+17
9.7287E+14
1.4723E+16
3.22621+17
4.6135E+16
5.7880E+12
3.32943+15
5.8480+16
3.9031Z+14
8.1440E+13
1. 2584Z+15
2.4130E+12
1.1281E+14
5.83011+16
5.25771+16
8.30961,17
3.8231E+16
3. 6606E+16
4.7693S+14.
1.9029S+17
S.2922E+18
1.0206E+20
1.1571E+19
2.8806S+18
8.27371+20
4.96381+21
5. 9195E+10
7.78521+22
1.7989E+21
2.3759E+20
8.45061+16
5.99g97+17
2.31113+17
1. 0047E+16
3 .2027E+16
8.1610E+1S
1.56871+18
6.9920E+17
2.40843+16
1.3826E+16
2.0318E+15
9.3164E+15
2. 9733E+14
8.32631+16
3.0672E+14
2.9837E+14
8.16551+15
3.14881+1S
1.6304E+16

1.0803E-17 6.29552-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10 K 40

1.22891-23 8.33291+01 p.53241-12 7.01371-11 1.9010E-21 3.44791-16 V SO

4.48621-13 5.5861Z-05 9.8813S-02 4.75391+02 1.28481-08 i.5690z-04 Fe 55

1.8202E-17 3.9749E+01 0.0000+00 1.4419E-03 3.8970E-14 2.1617E-09 Rb 87
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No 94 1.01632.16

AJBRF Reactor

Nuclide N/cm3 WATr/cm3 OOULE/cm3 G(NeV/g's) Bq/cm3 Ci/cm3 ABI/cm3

MO 95 1.74912+16
mo 96 1.8326E+16
No 97 1.04922+16
Mo 98 2.65112+16
M0l00 1.0580E+16
AglO7 9.2947E+14
Aglo9 8.63522+24
Sbl21 1.06792+16
Sbl23 7.9872E+15
Bal30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2B282E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Ba138 1.0096E+17

iD80 4.7342E+12
11182 1.045SE+15
1i83 5.6455E+14

M184 1.20882+1S
N186 1.12162+15

338.6 (d) 4.48652-13 1.237.0792+02 9.8875E-02 4.7539B+02 1.2848B-08 1.5690B-04

AJBBF Reactor
AJERF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Energy distribution of decay ganma-raya

group E3range MeV/cm3-6 Photons/cm3*s
1 C 10 -> 100 IeV) 7.9011S-01 1.4366E+01
2 C 0.1 -> 0.2 MeV) O.OOOOE+00 O.OOOOE+00
3 C 0.2 -> 0.4 HeV) O.OOOOE+000 0.0000+00
4 C 0.4 -, 0.6 MeV) 1.0151E-09 2.03012-09
5 C 0.6 -> 0.8 MeV) O.OOOOE+00 0.0000E+00
6 ( 0.8 -. 1.0 MeV) 0.0000E+00 0.0000+00
7 ( 1.0 -. 1.22 MeV) 0.0000+00 O.OOOOE+00
8 (1.22 -. 1.44 MeV) O.OOOOE+00 O.OOOOE+00
9 (1.44 -. 1.66 MeV) 1.5525E-05 1.0016E-05

10 (1.66 -. 2.0 MeV) O.OOOOE+0000 .00003+00
11 C 2.0 -. 2.5 MeV) 0.00003+00 0.0000+00
12 C 2.5 -S 3.0 MeV) 0.00003+00 0.00003+00
13 C 3.0 -. 4.0 MeV) O.OOOOE+000 0.0000+00
14 C 4.0 -. 5.0 MeV) O.OOOOE+00 O.OOOOE+00
15 C 5.0 -. 6.5 MeV) O.OOOOE+00 O.OOOOE+00

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 HeV to 10 KeV

0.0000+00 O.OOOOE+00 0.0000E+00 O.OOOOE+00 O.OOOO+00 0.0000E+00
0.00002+00 0.0000+00 1.0016E-05 0.0000E+00 0.00003+00 0.00003+00
2.0301E-09 O.OOOO+00 O.OOOOE+000 0.0000+00 7.1828E+00 7.1828E+00

AJ.7RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 8.22476E+06
Ee 1.78830E+04
Li 0.00000E+00
Be 0.00000E+00

B 8.45289E-03
C 7.39856E+06
N 2.65812E+17
0 3.16254E-06

Na 1.472312+16
Mg 2.0S213E+O5
Al 3.22619E+17
Si 1.50554E+06

S 2.01498E-03
C1 9.51440E+03
Ar 5.98449E+03
K 4.94701E+16

Ca 6.03257E+16
Sc 1.80946E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
nA 8.27369E+20
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Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
}r
Rb
Sr
y

Zr
Nb
Mo
Tc
Ru
Pd
Ag
Cd
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce

Pr
Nd
Pin
Sm
Eu
Gd
Tb

Dy
No
Er
Tm
Sb
Lu
Hf
Ta

W

Re
Th

U
Np

Pu

Totals.

8.48521E.22
8.450591.16
8. 81316E+17
2.26793E+18
4.95553E+16
8.79609E+05
3. 70567E+01
8 .32629E+16
1.61981E+08
6,OS099E+14
1.75370E+06
1.13142E+16
2.39884E+06
3. 04450E+00
1.35042E+03
1.22477E+03
1.09868E+17
6.44247E+06
1.56794E+06
9.51245E+04
1.79299E+15
4.18618E+07
0 .OOOOOE+00
1.62581E+06
1.86661E+16
9.85279E+07
1.38809E-03
8 .24336E+OS

8 .47664E+04
1.40818E+17
6.61972E+05
O . OOOOOE+00
0.00000+00
0.00000+00
0.00000E+00
0. 00000E+00
0.00000E+00
o.OOOOE+00
0.0000.E+00
O.OOOOOE+00
0.00000E+00
O.OOOOOE+00
O.OOOOOE+00
0.00000.E+00
O.OOOOOE+OO
2 .62933E-02
3. 67730E+04
3. 94515E+1S
3 .7664SE+06
O.OOOOOE+00
O. OOOOOE+00
O.OOOOOE+00
0.OOOOOE+00
8.58066E+22

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

Time
sero

338.6 (d)

D(Sv/b) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATr/cm3 JOULE/cm3

7.9551-04 1.957Z+03 1.572B+04 4.248E-01 4.205E-03 6.068E-09 1.237082E+02

2.472z-08 5.920B+01 4.754E+02 1.285E-02 1.569E-04 4.487E-13 1.237079E+02

AaB1P Reactor
AJBRF 0maha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000+00(cm3) of Rebar 3

Time Becquerel Sv/h ALI Watt

zero 1.572E+04 7.955E-04 4.205E-03 6.068E109

338.6 (d) 4.754E+02 2.4721-08 1.569B-04 4.487E-13

AJERF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Kg Sw/7g Ci/Ig MeV/g9s

zero 1.957X+06 7.556E-10 5.290E-05 3.182E+03

338.6 (d) 5.920E+04 S.5871-14 1.600E-06 9.888E-02

AjBRF Reactor
AJBRF Omaha Veterana Affairs lospital Reactor Facility Activation

Time Bq/g 6v/h W/g Cl Index

sero 1.9571E+03 7.955E-04 7.5561-10 3.3191+03

338.6 Cd) 5.920E+01 2.4721-08 5.587E-14 1.973E-01

AJBRP Soil (Side) Flux

aJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Elapsed Time.

26.35 (d) 26.35 (d)
338.65 (d) - 365.00 (d)Step 1 Activation of 2.276823+06(m), i.e.

Cold Pause of 2.92592E+07(s), i.e.

Intervals , 2
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Step 2 Activation of
Cold Pause Of

step 3 Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step S * Activation of
Cold Pause of

Step 6 s Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step a * Activation of
Cold Pause of

Step 9 * Activation Of
Cold Pause of

Step 10 * Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 . Activation of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(e), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07Cms), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.27602B+06(x), i.e.
2.92592E+07(s), i.e.

.2.27682E+06(c), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(m), i.e.

2. 27682E+06C(), i.e.
2.925923+07(m), i.e.

2.27682E+06 (s), i.e.
2.925923+07(a), i.e.

2.276823+06(s), i.e.
2.92592z+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(m), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (Y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 Cy)
10.99 (y)

11.06 (y)
11.99 (Y)

12.06 (y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals ,

Intervals .

2

2

Intervals i 2

Intervals * 2

Cooling Times (a)

2.9259E+07

338.6 (d)

AJ8RP Reactot

Step i 1

Elapsed Time . 26.35 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.58073+22 6.0671E-09 1.2370813+02
Production of H . 0. appm/y.
Production of He i 0. appi/iy.

Elapsed Time * 365.00 (di
N/cm3 IIAIT/cm3 JOULE/cm3

otals. 8.58073+22 1.0545E-13 1.2370793+02

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 VAT/cm3 EOZ/cm3

otals. 8.5807E+22 6.06733-09 1.2370813+02
Production of H v 0. appm/y.
Production of Be v 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATr/cm3 JOUlLE/cm3

otals, 8.5807E+22 1.87283-13 1.237079E+02

G(MeV/gs) Sq/cm3
3.18193+03 1.52573+04

G(Mev/g~s) Bq/cm3
2.3236E-02 1.11713+02

G(HeV/g s) Bq/cm3
3.18193+03 1.5367E+04

GCMeV/g-s) Dc/cm3
4.1272E-02 1.9843E+02

Ci/cm3 ALI/cm13
4.12353-07 4.0527E-03

Ci/cm3 ALI/cm3
3.01933-09 3.68713-05

Ci/cm3 ALI/cm3
4.1533E-07 4.08983-03

Ci/cm3 ALI/cm3
5.3630E-09 6.5491E-05

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 WATr/cm3 JOUIZ/cm3

otals. 8.58073+22 6.06743-09 1.237082E+02
Production of H * 0. appm/y.
Production of Be a 0. appm/y.

Elapsed Time , 3.00 (y)
H/ccm3 Wr=/cm3 JOULE/cm3

otals. 8.5807E+22 2.50813-13 1.237079E+02

G(MeV/g-s) Bq/cm3
3.1820E+03 1.54523+04

4i/cm3 ALI/cm3
4.1763E-07 4.1179E-03

GC(eV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

5.52723-02 2.65753.02 7.18233-09 8.7707E-05

Step . 4

Elapsed Time . 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.0675E-09 1.2370823+02
Production of H * 0. appm/y.
Production of be * 0. appm/y.

Elapsed Time i 4.00 (y)
N/cm3 VA7T/cm3 JOULE/cm3

otals. 8.5807E+22 3.00123-13 1.237079E+02

G(MeV/gs ) Sq/cm3 Ci/cm3 ALI/cm3
3.1820E+03 1.5518E+04 4.1942E-07 4.1397E-03

G(MeVtg-c) Bg/cm3 Ci/cm3 ALI/cm3
6.6140E-02 3.1800E+02 8.5946E-09 1.0495E-04
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Step . 5

Elapsed Time 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 8.5807E+22 6.0675E-09 1.2370822+02 3.1820E+03 1.5570E+04
Production of E * O. appm/y.

Production of He O. appm/y.

Elapsed Time - 5.00 (y)
NtCm3 Ra=/cm3 JOUlE/cm3 GQMeV/g's) Bq/cm3

otals. 8.5807E+22 3.3840E-13 1.2370793+02 7.4577E-02 3.58563.02

Step. 6

Elapsed Time , 5.07 (y)
N/cm3 WATT/cm3 JOUL3/cm3 G(MeV/gas) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5610S+04
Production of H 0. appm/y.

Production of He 0. appm/y.

Elapsed Time , 6.00 (y)
N/cm3 WATT/cm3 JOllU/cm3 G(NeV/g9s) Bq/cm3

otals, *.5807E+22 3.6812E-13 1.237079E+02 8.1125SE-02 3.9005E+02

Step . 7

Elapsed Time , 6.07 (y)
N/cm3 WATT/cm3 JOTJLE/cm3 G(NeV/g s) Bq/Cm3

otals. 8.5807E+22 6.0676E-09 1.2370828+02 3.1820E+03 1.5640E+04
Production of H O. appm/y.

Production of He , O. appm/y.

Ci/cm3
4.2080-07

Ci/cm3

9.6909E-09

Ci/cm3
4.21883-07

Ci/cm3
1.05423-08

Elapsed Time , 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas)

otals. 8.5807E.22 3.9118-13 1.237079E+02 8.6209E-02

Step. 8

Elapsed Time , 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gas)

otals. 8.58073+22 6.0676E-09 1.237082E+02 3.1820E+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time , 7.99 Gy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-8)

otals. 8.5807E+22 4.09093-13 1.237079E+02 9.0155E-02

Step . 9

Elapsed Time , 8.07 (y)
N/cm3 WATT/Cm3 JOUtLE/cm3 G(MeV/g*s)

otalss 8.5807E+22 6.0676E-09 1.237082E+02 3.1820B+03
Production of H, O. appm/y.
Production of He O. appm/y.

Elapsed Time , 8.99 (y)
N/cm3 WATT/cm3 JOULE/CM3 G(NeV/g!s)

otals. 8.5807E+22 4.2299Z-13 1.237079E+02 9.3219E-02

Step . 10

Elapsed Time s 9.07 (y)
N/cm3 WA7T/cm3 JO'E/cm3 G(NOeV/g-)

otals. 8.58073+22 6.06773-09 1.2370823+02 3.18203+03
Production of H O. appm/y.
Production of He . O. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 WATT/CM3 JO.7L/cm3 G(M*V/g-s)

otals. 8.58073+22 4.3378Z-13 1.2370793+02 9.5597E-02

Bq/cm3
4.14493+02

Ci/cm3
4.2272E-07

Ci/cm3
1.1203E-08

sq/cm3
1.5664E+04

Bq/cmn3
4.3347E+02

Bq/cm3
l.56833+04

Bq/cm3
4.4820E+02

Bgq/cm3
1.5698B+04

Bq/cm3
4.5963E+02

Ci/cm3
4.2336E-07

Ci/cm3
1.1715E-08

Ci/cm3
4.2387E-07

Ci/cm3
1.2113B-08

Ci/Cm3
4.24263-07

Ci/Cm3
1.24223-08

Ci/cm3
4.2456E-07

AI/cm3

4.1567E-03

ALI/cm3

1.18343-04

ALI/cm3
4 .16983-03

ALI/Cm3

1.2873E-04

ALI/cm3
4.18003-03

ALI/cm3
1.36BOE-04

ALI/cm3
4.1879E-03

ALI/cm3
1.4306E-04

ALI/cm3
4.19413i-03

ALI/cm3

1.47923-04

ALI/cm3
4.1989E-03

ALI/cm3
1.5170E-04

ALI/CM3
4. 2026E-03

Step I 11

Elapsed Time v 10.06 (y)
N/cm3 WATT/cm3 JOUIE/cm3 G(MeV/g-s) Bq/cm3

otals. 3.58073+22 6.06772-09 1.237082E+02 3.18203+03 1.5709E+04
Production of H . 0. appm/y.
Production of He . O. appn/y.

-Elapsed Time * 10.99 (y)
N/aC3 WATT/cm3 OULE/cm3 G(MeV/g-s) Sq/cm3

otals. 8.5807E+22 4.4215E-13 1.2370793+02 9.7442E-02 4.68503+02

Step . 12

Ci/cm3 ALB/cm3
1.2662E-08 1.5462E-04
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Elapsed Time 11.06 (y)
N/cm3 IAT2/rm3 JOULE/cm3 G(MeV/g*s) Bg/cm3 Ci/cm3 A3f/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5717E+04 4.248OE-07 4.20542-03

Production of B * 0. appm/y.
Production of Be O. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 14AT2/cm3 JOULE/cs3 G(MeV/gus) Bq/cm3 Ci/cm3 AEI/cm3

otalss 8.58072+22 4.4865E-13 1.237079E+02 9.88752-02 4.7539E+02 1.2848E-08 1.5690E-04

Step * 13
AJBRF Reactor

aJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time v 12.06 (y) Cooling Time 0.

Nuclide N/cm3

N 14 2.6484E+17
Y 1S 9.7287E+14

Ya 23 1.4723E+16
Al 27 3.2262E+17

* 39 4.6135.E+16
' 40 5.7880E+12
1 41 3.3294+215

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V so 4.7693+.14
V S1 1.9029E+17

Cr SO 5.2922E+18
Cr S1 8.0359E+07
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr SS 2.4728E+02
Mn SS 8.2737E+20
Mn 56 1.9982E+08
Fe 54 4.9638E+21
Fe 55 7.5717E+10
Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe S9 8.0564E+08
Co S9 8.4506E+16
Co 60ml 3.6604E+03
Ni 58 5.9997E.17
Ni 60 2.3111E+17
xi 61 1.0047E+16
Yi 62 3.2027E+16
li 64 8.1610E+1S
Cu 63 1.5687E+18
Cu 64 8.2059E+OS
Co 65 6.9920E+17
Cu 66 1.04928+03
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+1S
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide Y/cm3

2n 70 2.97332+14
As 75 8.3263E+16
As 76 8.09922+05
Sr 79 3.0672E+14
Sr 81 2.9837E+14
Rb 85 8 .1655E+1S
Rb 87 3.1488E+1S
Mo 92 1.63042+16
Mo 94 1.0163E+16
Mo 9S 1.7491.+16
No 96 1.83262+16
Mo 97 1.0492E+16
No 98 2.6511E+16
M0100 1.0580E+16
AglO7 9.2947E+14
A9109 8.6352E+14
A9110 4.79812+01
Sbl2l 1.06792+16
Sbi22 8.4273E+05
Sbl23 7.9872Z+15
Bal30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15

WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

1.08032-17 6.2955E-O0 1.9444E-06 9.9322E-05

Ci/cm3 aLI/cm3 T/2

2.6844E-15 6.1691E-10 1.2802+03(My) r 40

1.901OE-21 3.4479Z-16 1.4892+,11(Myl V So7.0337Z-111.22892-23 8.33298.01 9.5324S-12

1.364S2-13 4.7126E-07 9.4923E-02 2.3272E+01 6.2897E-10 8.4862E-07 2.7702+01 (d) Cr S1

1.42292-13

6.0332E-09

5.7384E-13

4.3606E-ll

8.0809E-05

7.1453E-05

4 .26342-04

3.1595E+03

1.2647E-01

8.06892-01

1. 49182+04

6. 0808a+02

2.1808E-2-U

4.0319E-07

1.6435E-ca

1.13012-09

3.7296E-03

2.0069E-04

3.5402+00 (m)

2.579E+00 (h)

2.735E+00 (y)

Cr 55

Mn 56

Fe 55

3.04162-11 1.68702-04 2.1512E+01 1.4526E+02 3.9258E-09 2.61252-04 4.450E+01 (d) Fe 59

4.12172-14 3.7368E-11 3.4834E-03 4.03742+00 1.0912Z-10 6.86632-09 1.047E+01 (m) Co 60ml

6.30302-13 4.1582E-08 2.95182-01 1.2438E+01 3.3618E-10 1.49322-06 1.2708+01 (h) Cu 64

4.387BE-13 1.9372E-10 2.4227S-02 2.3765E+00 6.4231E-11 3.8025E-08 5.100l+00 (m) Cu 66

WATT/cm3 JOULE/c03 G(MeV/g s) Bq/cm3

1.41762-12 1.9380E-07 3.1969E-01 5.9245E4

Ci/cm3 ABI/cm3 T/2

1.0972+00 (d) As 76:00 1.6012E-10 9.4793E-06

1.82022-17 3.9749E+01 0.0000+00 1.4419E-03 3.8970E-14 2.1617E-09 4.796E+04(My) Rb 87

2.6090E-13 9.29792-12 5.83033-03 1.3464E+00 3.6388E-11 8.8576E-10 2.470E+01 (s) AgIlO

4.0274E-13 1.3535E-07 1.36742-01 2.5076E+00 6.7772E-11 4.26462-06 2.696Z+00 (d) Sbl22
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_ Bal35 9.2B28E+15
Ba136 1.1060E+16
Ba137 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
W:L82 1.0455E+1S
W113 5.6455E+14
W184 1.2088E+15

W186 1.1216E+.15
here are 81 Nuclides.

Totals: 8.5807E+22 6.06771-09 1.237082E+02 3.1820E+03 1.5724E+04 4.2498E-07 4.2077E-03

AJBRF Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 12.06 (y) Cooling Time 0.

COMPOSITION

ELEMENST ATOMES/cm3

H 8.91016E+06
He 1.93732E+04
Li 0.00000E00
Be O.OOOOOE.00

B 9.15730E-03
C 8.01553E+06
IT 2.65812E+17
0 3.29431E-06

2a 1.47231E+16
Mg 2.21730E+OS
Al 3.22619E+17
Si 1.63099E+06

S 2.03802E-03
Cl 1.01678E+04
Ar 6.62945E+03

K 4.94701E+16
Ca 6.03257E+16
Sc 1.82252E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
tMn 8.27369E+20
Fe 8.48521E+22
Co 8.43059E+16
vi 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 9.52597E+05
Ge 4.00717E+01
As 8.32629E+16
Se 1.74669E+08
Br 6.05099E+14
rr 1.89610E+06
Rb 1.13142E+16
Sr 2.48243E+06
Y 3.25327E.00

zr 1.44514E+03
Nb 1.26116E.03
No 1.098685.17
Tc 6.89875E+06
Ru 1.69845E+06
Pd 1.03030E+05
Ag 1.79299E+15
Cd 4.52044E+07
In 5.01239E-06
Sn 1.74132E+06
Sb 1.86661E+16
Te 1.03665E+08

I 1.41295E-03
ze 8.39580E+05
Cs 1.04140E.05
Ha 1.40818E+17
La 7.16963E+05
Ca 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+C0
Pm O.OOOOOE+00
Sm 0.00000+00
Eu 0.00000E+00
Gd 0OOOOOE+00
Tb 0.0000E+00
ty 0.00000+00
Ho b.00000&+OO
Er 0.00000+00

0 S .00000EOO
Jb O.OOOOOE+00
Lu O.OOOOOE+00
Ef 2.84842E-02
Ta 3.70621E+04

1 3.94515E+1S
Re 4.01321i+06
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Tn
U

Np
Pu

0. 0000E.+00
0.00000E+00
0.00000R.00
0.00000E+00

Production of B 3 O. appm/y.

Production of Be * 0. appm/y.
AJBRF Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Timte 0.

Energy distribution of decay gamna-rays

Group
1
2
3
4
S
6
7
S
9

10
11
12
13
14
15

3 range
( 10 -! 100 XeV)
(0.1 -> 0.2 M4eV)
0.2 -, 0.4 MeV)
0.4 -. 0.6 MeV)
0.6 - 0 . .4eV)
0.8 -2 1.0 MeV)
1.0 ->1.22 MeeV)

(1.22 ->1.44 KeV)
(1.44 -_1.66 14eV)
(1.66 -. 2.0 MeV)

2.0 -. 2.5 HeV)
2.5 -S 3.0 MeV)
3.0 -a 4.0 M4eV)
4.0 -a 5.0 MeV)
5.0 -, 6.5 MeV)

%eV/cm3*s
1.0673E+00
1.0811B+00
8.7608E-01
4.7834E+00
3.7145E-01
1.2489E+04
9.77263+01
1.0303E+02
1.3642E-01
7.42503+03
4.5194E+03
7.92973+02
7.9524S+01
0.0000E+00
0.0000E+00

Photons/as3-s
1.9406E+01
6. 97475+00
2.9203E+00
9 .5667E+00
S.3064E-01
1.3877E+04
8.8042E+01
7.7464E+01
8.80133-02
4.0574E+03
2. 0086E+03
2.8B35E+02
2.2721E+01
0 4 0000E+00
0.0000E+00

18-Group gamna source distribution (Photons/ca3.s)
SCALR-ORNL 1S-Group gammna Library from 10 MeV to 10 KeV

0.0000E+00 0.00003+00 0.00003.00 0.0000E+00 2.2721E+01 2.8835E+02
2.0086B+03 4.05743+03 7.78523,01 8.8042E301 1.38773+04 5.30643-01
9.5667E+00 1.4601E+00 1.4601E+00 6.9747E+00 9.7030E+00 9.70303+00

aJBRF Reactor
AJERF Omaha Veterans Affairs Iospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Nuclide N/CM3 WArr/ca3 JOULEI cm3 G(84eV/gas) Bq/cm3 Ci/cM3 ALI/cm3

N 14
N 15

la 23
Al 27
I 39
3 40
3 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti so

V 50
V 51

Cr so
Cr 52
Cr 53
Cr 54
Mn S5
Fe 54
Fe 55
Fe 56
Fe 57
Fe S5
Co 59
xi So
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
En 67
Zn 68
Zn 70
As 75
Br 79
Br e1
Rb 85

2.64843+17
9.7287E+14
1. 4723E+16
3.2262E+17
4.6135E+16
5.7880E+3.12
3.3294E+15
5.84803+16
3.9031E+14
8 .1440E+13
1.25S84E+15
2.4130E+12
1.12813.E+14
5.8301E+16
5.25773+16
5.2096E+17
3.8231E+16
3.6606E+16
4.76933+14
1. 9029E+17
5.29223+18
1.0206E+20
1.1571E+19
2.8806E+18
8.2737E+20
4.96383+21
5.9861B+10
7.7852E+22
1. 7989E+21
2.3759E+20
8.4506E+16
5.9997E.17
2.3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.031SE+8S
9.3164E+15
2.9733E+14
8.3263E+16
3. 0672E+14
2.98373+14
8.1655E+1S

1.0803E-17 6.2955E-01 1.94441-06 9.9322E-05 2.6844E-15 6.1691E-10 K 40

1.2289E-23 8.3329E+01 9.53242-12 7.0337B-11 1.9010E-21 3.4479E-16 V 50

4.5367B-13 5.6490E-05 9.9986E-02 4.8074E+02 1.2993E-08 1.5866E-04 Fe S5
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Rb 87 3.1488E+15
Mo 92 1.6304E+16
Mo 94 1.0163E+16

AJBRE Reactor

1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.8970E-14 2.1617E-09 Rb 87

Nuclide N/cm3 WATr/cm3 .JOULE/cmi G(MeV/g's) Bq/cr93 Ci/em3 ALI/cm3

M40 9S
M40 96
no 97
NO 98
MD100
A9107
A9109
sbl21
Sbl23
Bal30
Za132
Bal34
B-a35
Bal36
Bal3 7
BalS38

W180
W182
(183

N184
Il186

338..6

1.74913+16
1. B326E+16
1. 0492E+16
2.6511E+16

1.0580+16
9.2947E+14
8.6352E+14
1.0679E+16

7.9B72E+15
1.4927E+14
1.42233+14

3.4036Z+15

9.28283+ls
1.1060E+16
1.5817E+16
1.00963+17

4.7342Z+12
1.0455E+15
5.6455E+14
1.2088Z+1S
1.1216E+15
Cd) 4.5370E-13 1.237079E+02 9.9988E-02 4.8074B+02 1.2993Z-08 1.5866E-04

AJBR1F Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Energy distribution of decay gamma-rays

Group Z range NeV/oc3-s Photons/cm3^s
1 C 10 -, 100 ReV) 7.9900E-01 1.4527E+01
2 ( 0.1 -, 0.2 MeV) 0.0000E+00 0.00003+00
3 C 0.2 -s 0.4 MeV) 0.00003+00 0.00003+00
4 C 0.4 -> 0.6 MeV) 1.01511-09 2.03011-09
5 ( 0.6 -> 0.8 Mev) 0.0000E+00 0.0000+00
6 C 0.8 -> 1.0 MeV) 0.00003*00. 0.0000E+00
7 C 1.0 -. 1.22 MeV) 0.0000+00 O.OOOOE+00
8 (1.22 ->1.44 MeV) 0.0000E+00 O.OOOOE+00
9 (1.44 -. 1.66 MeV) 1.5525_-05 1.0016Z-05
10 (1.66 -a 2.0 Mev) 0.00003+00 O.OOOOB+00
11 C 2.0 -, 2.5 MeV) 0.000R+00 O.O0000+00
12 C 2.5 -S 3.0 MeV) 0.0000E+00 O.OOOOE+00
13 ( 3.0 -. 4.0 MeV) 0.0000E+00 O.OOOOE+00
14 C 4.0 -a 5.0 MeV) 0.0000E+00 0.0000E+00

15 C 5.0 -a 6.5 MeV) 0.0000.+00 0.0000E+00

18-Group gaema source distribution (Photon/cem3-S)
SCALE-OH 18-Group gasna Library from 10 MeV to 10 EeV

0.00003+00 O.OOOOE+00 O.OOOO+00 0.0000Z+00 O.OOOOE+00 O.OOO0E+00
0.00003+00 0.00003+00 1.0016Z-05 0.00000+O0 O.OOOOE+00 0.0000,+00
2.03011-09 0.OOOo+.00 0.0000+.00 0.0000+00 7.2636H.00 7.36363+00

AJBRF "eactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

B
He
Li
Be
B
C
N
0

Na
Mg
Al
Si
S

Cl
Ar
K

Ca
Sc
Ti
V

8.91016E+06
1.93732E+04
0.00000E+00
0.00000E+00
9.15730E-03
8.01463E+06
2.65812E+17
3 .4260BE-06
1.47231E+16
2.22314E+05
3.22619E.17
1.63100E+06
2.35222E-03
1.03073E+04
6 .47530E+03
4.94701E+16
6.03257E+16
1.963B9E+04
7.06679E+17
1.90771E+17
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Fe
Co
Ki
Cu

Zn
Ga
Ge
As
Se
Br
Kr
Rb
sr

y
Zr
Nb
Mo
Tc
Ru
Pd
Ag
Cd
In
Sr
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm

Eu
Gd
Th
Dy
Ho
Er
Tm
Yb
Lu
Sf
Ta
W

Re
Th
U

Np
Pu

Totals.

1.21799E+20
8 .27369E+20
8 .48521.E+22
8.45059E+16
8.81316E.17
2.26793B.18
4.95553E+16
9 .52910E+05
4.01448E+01
B.32629E+16
1.75479E+08
6.05099E+14
1.89984E+06
1.131422+16
2.59875E+06
3.29820E+00
1.46295E+03
1.42539E+03
1.09868E+17
6.97933E+06
1.69861E+06
1.03076E+05
1.79299E+15
4.53586E+07
0. 0000OOE
1.76129E+06
1. 86661E+16
1.06742E+08
1.50377E-03
8.93030.05
9 .70785E+04
1.40818E+17
7.17137E+05
O .00000+00
0.0000OEOO
0.00000E+0
0.00000+00
0.00000+00
O .OOOOOE+OO
O .OOOOOE+OO
O .000000E+0
O.00000E+00
O .OOOOOE+OO
0.00000+00
0.00000E+00
0.00000OOE
0.0 0000B,00
2.84844E-02
3.987682.04
3.94515E+15
4.08053E+06
O .OOOOOE+OO
o .OOOOOE+OO
0.00000E+00
O .OOOOOE+OO
8 .5S066E+22

9a

AJESRF Reactor
AJBRF Omaha Veterans Afairs Hospital Reactor Facility Activation

AJBRF Soil (side) Flux

Time
zero

338.6 Cd)

D (Sv/h) Bq/g Bq/CM3 Ci/m3 ALI/cm3 WATT/cm3 JOUL/cM3
7.955E-04 1.958E+03 1.572B+04 4.250E-01 4.208E-03 C.068E-09 1.237082B+02
2.500E-08 5.987E+01 4.8073+02 1.299E-02 1.587E-04 4.537E-13 1.237079E+02

AJBRF Reactor
A.BRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.O0009O0+(cm3) of Rebar

Time Becquerel Sv/h ALI Watt
zero 1.572E+04 7.955E-04 4.2081-03 6.068E-09

338.6 (d) 4.807E+02 2.500E-OS 1.587E-04 4.S371-13

A7BR.F Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Kg SW/Kg Ci/Xg HeV/g s
zero 1.958E+06 7.5561-10 5.2921-05 3.182S+03

338.6 (d) 5.987E+04 5.6501-14 1.618E-06 9.999E-02

ABRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bg/g Sv/h W/g Cl Index
zero 1.958E+03 7.955E-04 7.5561-10 3.319S+03

338.6 (d) 5.987E+01 2.500E-08 5.650E-14 1.996E-01

AIBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Elapsed Time.

26.35 (d) 26.35 (d) Intervals . 2Step 1 * Activation of 2.27682E+06(s), i.e.
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Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step S. Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 * Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 . Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

2.92592R.07(s), i.e.

2.27682E+06(s), i.e.
2.92592E207(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592R+07(s), i.e.

2.27682E+06(m), i.e.
2.92592E+07C(), i.e.

2.27682E+06(m), i.e.
2.92592E+07(s), i.e.

2.276823+06(e), i.e.
2.92592R+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(a), i.e.

2.276822+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(c), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

365.00 (d)

1.07 Cy)
2.00 Cy)

2.07 Cy)
3.00 Cy)

3.07 Cy)
4.00 Cy)

4.07 Cy)
5.00 Cy)

5.07 Cy)
6.00 Cy)

6.07 Cy)
6.99 (y)

7.07 Cy)
7.99 Cy)

8.07 Cy)
8.99 Cy)

9.07 Cy)
9.99 (y)

10.06 Cy)
10.99 Cy)

11.06 Cy)
11.99 Cy)

12.06 Cy)
12.99 Cy)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Step 14 . Activation of 2.276823+06(s), i.e. 26.35 (d) 13.06 Cy) Intervals * 2

Cooling Times (s)

2. 9259E.07

338.6 (d)

AJBRF Reactor

Step * 1

Elapsed Time 26.35 (d)
N/cm3 WA7T/cm3 JOULE/cm3

otals. 8.S807E+22 6.06711-09 1.237081+02
Production of * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 1.0545E-13 1.237079E+02

Step s 2

Elapsed Time * 1.07 Cy)
N/cm3 WATOT/cm3 JOUEE/cm3

otals. 8.3807E+22 6.06732-09 1.2370813+02
Production of K a 0. appm/y.
Production of Re 9 0. appm/y.

Elapsed Time * 2.00 (y)
/cm3 1ATT/cm3 JOuzl/cad

otals 8.58072+22 1.8728-13 1.2370793+02

G(MeV/g*s) Bq/cm3
3.1819E+03 1.52573+04

G(NeV/g's) Bq/cm3
2.3236E-02 1.1171E+02

G(MeV/g's) Bq/cm3
3.1819E+03 1.53673+04

G(CeV/g*s) Sq/cm3
4.12723-02 1.9843Z+02

G(MeV/g*s) Bq/cm3
3.1820E+03 1.5452Z+04

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cM3 ALI/cm3
3.01933-09 3.68713E-05

Ci/cm3 ALI/cm3
4.15333-07 4.0S98-03

Ci/cm3 ALI/cm3
S.3630E-09 6.5491E-OS

Ci/cm3 AiI/cm3
4.1763E-07 4.1179E-03

Step. 3

Elapsed Time * 2.07 Cy)
N/cm3 ItAT7/cm3

otal.s 8.58073.22 6.06743-09
Production of N ,
Production of Re .

Elapsed Time * 3.00 (y)
N/cm3 WIATT/cm3

otals, 8.5807E+22 2.5081E-13

.7OWLZ/cm3
1.237082B+02
0. appm/y.
0. appm/y.

JOIJLE/cm3
1.237079E+02

G(MeV/g*s) Sqq/cM3 Ci/cm3 ALI/cm3
5.5272E-02 2.6575E+02 7.18233-09 8.77073-05

Step . 4

Elapsed Time * 3.07 Cy)
N/cm3 WATT/cm3 JOUL3E/3 G(MeV/g-s)

otals. 8.5807E+22 6.0675E-09 1.237082E+02 3.1820E+03
Production of N * 0. appm/y.

Bg/cm3 Ci/cm3 ALI/cm3
1.S518E+04 4.19423-07 4.1397E-03
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Production of le . 0. appm/y.

Elapsed Time : 4.00 (y)
N/cm3 WATT/Cm3 JOEL3/cm3 G(NeV/g*s) Bq/cm3

otals, 8.5807E+22 3.0012E-13 1.237079E+02 6.61402-02 3.1800E+02

Step . 5

Elapsed Time t 4.07 (y)
Y/cm3 VIATT/cm3 jo= /cm3 G(MeV/g9s) Bq/cm3

otals, 8.5807E+22 6.0675E-09 1.237082E+02 3.1820E+03 1.5570E+04
Production of B 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Time * 5.00 (Y)
N/cm3 WaTT/cm3 JO=E/cm3 G(NeV/g-s) Bg/cm3

otals. 8.58073+22 3.3840E-13 1.237079Z+02 7.4577E-02 3.5856E+02

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 IIATr/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5610E+04
Production of E O. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cd3

otals. 8.5807E+22 3.6812E-13 1.237079E+02 8.1125E-02 3.9005E+02

Step . 7

Elapsed Time . 6.07 (y)
N/cm3 KATr/cm3 J=ULE/cm3 G (eV/g*s) SB/cm3

otals. 8.5807E+22 6.06762-09 1.237082E+02 3.18203+03 1.56403+04
Production of sE 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.99 Cy)
N/cm3 WaTT/cm3 YOUL3E/cm3 G(NeV/g*s) Sq/cm3

otals, S.5807E+22 3.911SE-13 1.237079E+02 8.6209E-02 4.14492+02

Step. 8

Elapsed Time * 7.07 (y)
N/cm3 ArTT/cm3 JOULE/cm3 G(NeV/g*s) Bq/dmS

otals. 8.5S07E+22 6.06763-09 1.2370823+02 3.1820Z+03 1.56643+04
Production of E * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 VATT/cm3 JOELE/cm3 G(NeV/g*s) Bg/cm3

otals, 8.S07E+22 4.0909E-13 1.237079E+02 9.0155Z-02 4.3347E+02

Step . 9

Elapsed Time 8 8.07 (y)
N/cWl3 IfATT/cmS3 JL3E/c0m3 G(NeV/g's) Bq/cm3

otals. 8.58073+22 6.06763-09 1.237082E+02 3.18203+03 1.56833+04
Production of 3 * O. appm/y.
Production of He . O. appm/y.

Elapsed Time 8.99 (y)
N/cm3 HATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 4.22992-13 1.2370793+02 9.32193-02 4.48203+02

Step . 10

Elapsed Time . 9.07 (y)
N/cm3 WIATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.58073+22 6.06771-09 1.237082E+02 3.1S20Z+03 1.56983+04
Production of E t O. appm/y.
Production of Be. O. appm/y.

Elapsed Time * 9.99 (y)
/Scm3 MTT/cm3 JOULE/cm3 G(NeV/g*s) Sq/cm3

otals. 8.58073+22 4.33783-13 1.237079E+02 9.5597E-02 4.59633+02

Step I 11

Elapsed Time * 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals, 8.807+22 6.06771-09 1.237082E+02 3.1820E+03 1.57093+04
Production of H i O. appm/y.
Production of He . O. appm/y.

Elapsed Time * 10.99 (y)
-N/a3 1ATT/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3

Ci/cM3 ABI/cm3
8.5946E-09 1.0495E-04

Ci/cm3
4.20803-07

Ci/cm3
9.69093-09

Ci/cm3
4.2188E-07

Ci/Cm3
1.0542E-0O

Ci/cm3
4.2272E-07

Ci/cm3
1.1203E-08

Ci/cm3
4.2336E-07

Ci/em3
1.1715E-08

Ci/cm3
4.2387E-07

Ci/Cm3
1.2113E-08

i/cm3
4.24263-07

Ci/cmw
1.2422E-08

Ci/cm3
4.2456E-07

Ci/cm3

A1LI/cM3
4.15673-03

ALI/cm3
1.1834E-04

ALI/cm3
4.16983-03

ALI/cm3
1.2873Z-04

ALI/cm3
4.1800E-03

ALII/Cm3
1.36803-04

ALI/cm3
4.1879E-03

ALI cM3
1.4306E-04

ALI/ds3
4.1941E-03

ALI/cm3
1.4792E-04

ALI/cm3
4. 1989-03

ALI/Cm3
1.5170E-04

ALI/em3
4.2026E-03

ALI/em3
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otals. 8.58078,22 4.4215E-13 1.237079E.02 9.7442E-02 4.6850E+02 1.2662E-08 1.5462E-04

Step , 12

Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02
Production of E * 0. appm/y.
Production of He * 0. appm/y.

- Elapsed Time . 11.99 (y)
N/cm3 WATIT/cm3 JOULE/cm3

otals. S.5807E+22 4.4865E-13 1.2370792+02

G(MeV/g-s) iq/cm3
3.1820E+03 1.5717E+04

G(MeV/grs) Bq/cm3
9.8875E-02 4.7539E+02

Step * 13

Elapsed Time . 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) Bq/cm3

otals. 8.5807E.22 6.06778-09 1.2370828+02 3.1820E+03 1.5724E+04
Production of N a 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cM3 JOULE/cm3 G(MeV/g-s) Bq/c-3

otals. 8.5807E+22 4.5370E-13 1.237079E+02 9.9988E-02 4.8074E+02

Ci/cm3 ALI/cm3
4.24808-07 4.2054E-03

Ci/cm3 ALI/cm3
1.28488-08 1.5690E-04

Ci/cm3 ALI/cm3
4.2498E-07 4.2077E-03

Ci/cM3 ALI/cm3
1.2993E-08 1.5866E-04

Step * 14
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 13.06 (y) Cooling Time 0.

Nuclide N/cm3

N 14 2.64848+17
N 1S 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

F 39 4.6135E+16
X 40 5.78808+12
* 41 3.32948+1S

Ca 40 5.84808+16
Ca 42 3.9031E+14
Ca 43. 5.1440E+13
Ca 44 1.2584E+15
Ca 46 2.41302+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.76938+14
V 51 1.9029E+17

Cr S5 5.29228+18
Cr S1 8.0359E+07
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.47288+02
Mn 55 8.2737E+20
ln 86 1.99828+08
Fe 54 4.9638E+21
Fe 55 7.6371E+10
Fe 56 7.78528+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe S9 8.05648+08
Co S9 8.4506E+16
Co 60.m 3.66048+03
Ni 58 5.99973+17
Ni 60 2.3111Z+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+1S
Cu 63 1.5687E+18
Cu 64 8.2059E+0S
Cu 65 4.9920E+17
Cu 66 1.04921+03
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+1S
Zn 68 9.3164E+15

AJERF Reactor

Nuclide N/cm3

Zn 70 2.9733E+14
AS 75 8.3263E+16
As 76 8.09928+.0
Br 79 3.0672E+14
Br 81 2.98373+14

WATI/cm3 JOULE/cm3 G(MeV/g95) Sq/cm3

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05

Ci/cm3 ALI/cm3 T/2

2.6844E-15 6.1691E-10 1.280E+03(My) 1 40

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 1.489E+ll(my) V 50

1.3648E-13 4.7126E-07 9.49238-02 2.3272E+01 6.2897X-10 8.8486E-07 2.7708+01 (d) Cr 51

1.4229E-13

6.03321-09

5.7880E-13

4.3606E-11

8.0809S-05

7 .2070E-OS

4.2634E-04

3.1595B+03

1.27568-01

8.0689E-01

1.49181+04

6. 1333Z+02

2.1808E-11

4.0319E-07

1.6577X-08

1.13018-09

3.7296E-03

2.0242E-04

3.540E+00 (m)

2.579S+00 (h)

2.735E+00 (y)

Cr 55

mn 56

Fe 55

3.0416E-11 1.6870E-04 2.1S12Z+01 1.4526E+02 -3.9258Z-09

4.1217E-14 3.73681-11 3.4834Z-03 4.03741+00 1.0912E-10

6.3030E-13 4.1582S-08 2.9518Z-01 1.2438E+01 3.3618B-10

4.3878E-13 1.9372B-10 2.42273-02 2.3765E+00 6.42312-12

2.6125S-04 4.450E401 (d) Fe 59

6.8663E-09 1.0478+01 CW) Co 60ml

1.4932Z-06 1.270E+01 (h) Cu 64

3.8025E-08 S.100+00 (M) Cu 66

WATT/CM3 JOULIC/on3 G(MeV/gs8) Bq/cM3 Ci/cm3 ALI/cm3 T/2

1.4176E-12 1.9380E-07 3.1969E-01 5.9245E+00 1.60128-10 9.4793E-06 1.097E+00 (d) As 76
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Rb 85 8.1655E+1S
Rb 87 3.1488E+1S 1.8202E-17 3.9749E+01 0.0000+00 1.4419E-03 3.8970E-14 2.1617E-09 4.796E+04(My) Rb 87

Mo 92 1.6304E+16
Mo 94 1.0163E+16
Mo 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolOO 1.0580E+16
A910t 9.2947E+14
A9109 8.6352E+14
Ag110 4.7981E+01 2.6090E-13 9.2979E-12 5.8303E-03 1.3464E+00 3.6388E-11 8.8576E-10 2.470E+01 (a) Ag O

Sbl2l 1.0679E+16
Sbl22 8.4273E+OS 4.0274E-13 1.35359-07 1.3674E-01 2.5076E+00 6.7772E-11 4.2646E-06 2.696EO00 (d) Sbl22

Sbl23 7.9872E+15
Bal30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.40369+15
Ba135 9.2828B+1S
Bal36 1.1060E+16
Bal37 1.S817E+16
Bal38 1.0096E+17

W1C0 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+1S
W186 , 1.1216E+1S

here are 81 NuClides.

Totals. 8.5807E+22 6.0677E-09 1.237082E+02 3.2820E+03 1.57309+04 4.2512E-07 4.20949-03

AJBRtF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 13.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT AT0MES/cmn3

E 9.59556E+06
Be 2.08634E+04
Li 0.00000E+0
Be 0.000009+00

B 9.86171E-03
C 8.63158E+06
& 2.65812E+17
0 3.55785E-06

Na 1.47231E+16
Mg 2.38831E+05
Al 3.22619E+17
Si 1.75645E+06
S 2.37714E-03

Cl 1.09607E+04
Ar 7.12017E+03

K 4.94701E+16
Ca 6.03257E+16
Sc 1.97696E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.4852IE+22
Co 8.45059E+16
xi 8.81316E+17
Cu 2.26793E+18
Zn 4.955S3E+16
Ga 1.02590E+06
Ge 4.315979+01
As 8.32629E+16
Se 1.88167E+08
Br 6.05099E+14
Kr 2.04224E+06
Rb 1.13142E+16
Sr 2.68233E+06
r 3.50698E0OO

Zr 1.55767E+03
Nb 1.46286E+03
Mo 1.09868E+17
Tc 7.43561E+06.
Ru 1.82912E+06
Pd 1.109B2E+05
Ag 1.79299E+15
Cd 4.87011E+07
In 5.01239E-06
Sn 1.87680E+06
Sb 1.86661E+16
Te 1.11879E+08

I 1.52853E-03
z Xe 9.08275E+05
Cs 1.16496E+05
Ba 1.40818E+17
La 7.72127E+05
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Ce
Pr
Nd
Pm

Sm
Eu
Gd
Tb
Dy
Eo
Er
Tm
Yb
Vu
Ef
Ta

F
Re
Tl
U
Np
Pu

O. OOOOOE+00
O.OOOOOE+00
O.OOOOOE+Oo
O.OOOOOE+OO
O.OOOOOE.00
0.OOOOO+QO
O.OOOOOE+00
O .OOOOOE+00
O.OOOOOE+00
O. OOOOOE.00
O.OOOOO+00
O.OOOOOE+OO
O. OOOOOE+00
O.OOOOE+0O
3.06753E-02
4.016s9E+04
3. 94515E+15
4.32729E+06
0. 00000E+00
O. OOOOOE+0O
O.OOOOOE+00
0.00000E+00

Production of E . 0. appm/y.

Production of He . 0. appm/y.

AJEIR Reactor
AJ8RF Omaha Veterans Aff airs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay ganef-rays

Group
1
2
3
4

6
7
8
9

10
11
12
13
14
15

Z range
( 10 -> 100 XeV)

0.1 -> 0.2 MeV)
0.2 - 0.4 HeV)
0.4 -a 0.6 Mev)
0.6 -a 0.8 MeV)
0.0 -a 1.0 IeV)
1.0 ->1.22 MeV)

(1.22 -. 1.44 MeV)
(1.44 -. 1.66 MeV)
(1.66 -a 2.0 MCV)

2:0 -a 2.5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 Mev)

( 4.0 -a 5.0 MeV)
5.0 -a 6.5 NeV)

MeV/cs3*s
1.0761E+O00
1. 0811E+00
8.76088-01
4.78348+00
3.7145E-01
1.2489E+04
9.7726E+01
1.0303E+02
1.3642E-01
7.4250E+03
4.5194E+03
7.92972+02
7.9524Z+01
O.0000X+00
O.OOOO.00

Photons/cm3 s
1.9565Z+01
6.9747E+00
2 .9203E+OO
9.5667E+00
5.3064E-01
1.3877E+04
8.8042E+01
7.74648+01
8.00138-02
4.OS74E+03
2.00868+03
2.8835E+02
2.27218+01
0.00008+00
0. 0000.+00

10-Group gamma source distribution (PkkotonJs/3*r)

SCALE-ORXL 18-Group gamma Library fram 10 MeV to 10 ReV

O.OOOOE+00 0.0000+00 0.00008+00 0.0000+00 2.27221.01 2.80358+02

2.0086E+03 4.0574E+03 7.7552E+01 8.8042B+01 1.3877B+04 5.3064E-01

9.5667E+00 1.46018+00 1.4601E+00 6.9747B+00 9.78238+00 9.78238+00

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Acti'ation

At Cooling Time t 338.65 (d)

Nuclide NI/cI3 WATT/cue 00=L/ce1 0 C"eV/g-*) sq/ceo Ci/cm3 ALI/cm3

N 14

N 15
Na 23
Al 27
K 39
K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO
V so
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Ka0 55
Fe 54
Fe SS
Fe 56
Fe 57

2.6484E+17
9.72B7E+14

1.4723E+16
3.2262E+17
4.6135E+16
5.7880+12
3.3294E+15

5.8480E+16
3.9031E+14
8.1440E+13

1.2584E+15
2.4130E+12
1.12813+14

S.83018+16
5.2577E+16
S .2096E+17

3.8231E+16
3. 6606E+16
4. 7693Z+14

1. 9029E+17
5.29228+18

1. 0206E+20
1.1571B+19

2.8806E+1B

8.27378+20
4.9638E+21
6.03788+10

7.78528+22
1.79g9E+21

1.08038-17 6.2958E-01 1.9444B-06 9.93228-05 2.6844Z-15 6.16918-10 X 40

1.2289E-23 B.3329E+01 9.5324E-12 7.0337E-11 1.9010B-21 3.44798-16 V SO

4.5759E-13 5.6978E-05 1.0085E-01 4.84898+02 1.3105E-08 1.6003E-04 Fe 55
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Fe 58
Co 59
xi 58
Ni 60
Ni 61
Ni 62
Ni 64
Ca 63
CM 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
Mo 92
No 94

2.3759E.20
8.4506E+16
5.9997S+17
2.33.111E+17
1. 0047E+16
3.2027E+16
8 .1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
e.3263E+16
3.0672E+14
2.9837E+14
8.1653E+1S
3.21488E+1S
1.6304E+16
1.0163E+16

1.8202E-17 3.97491+01 0.0000+00 1.44193-03 3.B970E-14 2.1617E-09 Rb 87

AaBRF Reactor

Nuclide N/cm3 IIATT/cm3 JO0ULE/cmn3 G(MeVfg-s) Bq/cm3 Ci/cm3 ALI/cr3

Mo 95
N8o 96
Yo 97
MO 98
HolOO
Ag107
Ag109
Sbl21
Sb123
Bal30
Bal32
Bal34
Bal35
Ba3.36
Bal37
Bal38

W180
W182
W183
W184
W186

338.6

1.7491E+16
1.8326E+16
1. 0492E+16
2 .65,11E+16
1. 0580E+16
9.2947E+14
8.6352E+14
1. 0679E+16
7.9872E+15
1.4927E+14
1.4223E+14
3.4036E+11
9.2828E+15
1.10603+16
1.5817E+16
1.0096E+17
4.7342E+12
1.0455E+15
5.6455E+14
1.208tE+15
1. 12161+1S
(d) 4.5762E-13 1.237079E+02 1.008SE-01 4.B4B9E+02 1.3105E-08 1.6003B-04

AJhRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

*range
10 -> 100 ReV)

0.1 -> 0.2 MeV)
(0:2 -b 0.4 MeV)
(0.4 -> 0.6 MeV)

0.6 - V 0.8 NeV)
0.8 - 1.0 8eV)
1.0.-b1.22 MeV)

(1.22 -. 1.44 MeV)
(1.44 -b1.66 MeV)
(1.66 -> 2.0 MeV)

2.0 -+ 2.5 MeV)
2.5 - 3.0 8eV)
3.0 -> 4.0 MeV)

( 4.0 5.0 8eV)
5.0 -> 6.5 NeV)

MeV/cm3-s
8.0590E-01
0. 0000E+00
0. 0000+00
1.0151E-09
0.00003+00
0.0000+00
0.0000+00-
0.00003+00
1.5525E-0S
0.0000+00
0.0000+00
O.OOOOE+00
O. OOOOE+00
0.0000E+00
0.00003+00

Photons/cm3-s
1.46533+01
0.00000E+O
0.00003+00
2.03011-09
0.00001+00
0.0000+00
0.0000+00
O.OooOE+00
1.0016E-OS
0.0000+00
0.0000+00
0.000E+00
0.000O+O0
0.00000E+O
0.0000+00

18-Group gama source distribution (Photons/cm3-s)
SCXL3E-ORL lB-Group gaena Library from 10 MeV to 10 XeV

O.OOOOE+00 O.OOOO+00 0.00003+00 O.OOOOE+00 0.O0000+00 0.0000E+00

0.0000E+00 0.00003+00 1.00163-0 0.00003+00 O.OOOO+00 O.OOOOE00

2.0301E-09 O.OOOOE+00 0.00003+00 0.0003E+00 7.3263E+00 7.32633+00

AJ3RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 9.59556E+06
Ee 2.08634E+04

Q
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Li
Be

B
C
N
C

Na
Mg
Al
Si

S
Cl
Ar

r
Ca
Sc
Ti

V
Cr
Mn
Fe
Co
xi
Cu
Z3
Ga
Ge
As
Se
Br
Er
Rb
Sr
y

Kr
Nb
Mo
Tc
Ru
Pd
Ag
Cd
In
Sn
Sb
7e

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Tb
Dy
Eo
Er
T.M
Yb
Lu
Ef
Ta
W

Re
Tb

U
Np
PUPu

Totals 3

0.00000E+00
O.OooOOz+00
9.86171E-03
8.63061E+06
2 .65812E+17
3.68963E-06
1.47231E+16
2 .3941SE+0S
3 .22619E+17
1.75646E+06
2.71551E-03
1.11001E+04
6. 96492E+03
4.94701E+316
6.03257E+16
2.11833E+04
7. 06679E+17
1.90771E+17
1.21799E+20
8.27369E+20
8.48521E+22
8.45059E+16
8.81316E+17
2.26793E+18
4.95553E+16
1.026213+06
4.32328E+01
8 .32629E+16
1.08977E+08
f . 05099E+14
2.04598E+06
1.13142E+16
2 .79865E+06
3.S5191E+00
1.S7548E+03
1.64114E+03
1.09868E+17
7.51619E+06
1. 82928E+06
1.11032E.05
1.79299E+IS
4.88553E+07
0.000OE+00
1.89678E+06
1.86661E+16
1.14957E+08
1.61946E-03
9.61725E+30
1.09974E+05
1.40818E+17
7.72301E+05
0.00000E+00
O.OOOOOE+00
0.000003+00
0. 000003+00
0.0000 0+00
0.00000E+00
O.OOOOOE+00
o.OOOOOE+00
0.00000E+00
0.000000E+O
0.00000E+00
0.O00000E+00
0.00000E+00
0. 00000S+00
3. 06755E-02
4.29B05E+04
3.94515E+1S
4.39461E+06
0.00000E+00
0.00000E+00
0. 00000E+00
O.OOOOOE+00
8.58 066E+22

AYBRP Reactor
AJBRP Ohua Veterans Affairs Bospits1 Reactor Facility Activation

AJBRIF Soil (Side) Flux

Time
zero

338.6 Wd)

D(Sv/h) Sq/g Bq/cIa3 Ci/VA3 ALI/cm3 WATT/Cw3 JOULE/cm3

7.95S-04 l.9S93+03 1.573S.04 4.251S-01 4.209E-03 6.068E-09 1.237082E+02

2.521E-08 6.039E+01 4.849E+02 1.311S-02 1.600E-04 4.576S-13 1.237079E+02

AJB3P Reactor
AJBRF Omaha Veterans Affairs Rospital Reactor Facility Activation

For a volume of 1.00009+00(cei3) of Rebar

Time Becquerel Sv/h ALI Watt

sero 1.5733+04 7.955E-04 4.2093-03 6.068E-09

338.6 (d) 4.8493+02 2.5213-08 1.600E-04 4.576E-13

AJBRF Reactor
AJBRF Omaba Veterans Affairs Eospital Reactor Facility Activation

AJBRF Soil (Side) Flux

A7BRP Soil (Side) Flux

Tine Bq/Kg Kw/Kg Ci/Kg NeV/g-a
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2ero l.959E+06 7.556E-10 5.294E-05 3.182E+03
338.6 Cd) 6.039E+04 5.699E-14 1.632E-06 1.009E-01

AJBRF Reactor
AWRFP Oaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g EA/h W/g Cl Index

Zero 1.959E+03 7.9SSE-04 7.556E-10 3.319E+03
338.6 (d) 6.039E+01 2.521E-08 5.699E-14 2.013B-01

AJRRF Soil (Side) Flux

Step 1 * Activation of
Cold Pause of

Step 2 iActivation of
Cold Pause of

Step 3 . Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step 5 * Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 tActivation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 s Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 Activation of

2.27682E+06 (s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(s).

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.276821+06(s),
2.92592S+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(9),

2.27682E+06(s),
2.925921,07 (),

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06 (s),
2.925921E+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(s),

2.27682E+06(8),
2.92592E+07(s),

2.27682E+06(a),

i.e.

i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 Wd)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 Cd)

26.35 Cd)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 Wy)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 CY)

4.07 (y)
5.00 (y)

S.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (Y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 Cy)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 Cy)
12.99 (y)

13.06 (y)
13.99 Cy)

14.06 Cy)

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals i 2

Intervals * 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

0

Cooling Times Cs)

2.92539E+07

338.6 (d)

Aa3RF Reactor

Step. 1

Elapsed Time 26.35 (d)
N/cm3 W=TZ/cm3 JOULE/ce3 G(CeV/g's) Bq/cm3

otals. 8.5807E+22 6.06711-09 1.2370811+02 3.18198+03 1.52571+04
Production of H S 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 8.58071+22 1.0545E-13 1.237079E+02 2.3236E-02 1.1171E+02

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 WATIT/cm3 JOULE/cm3 GCNeV/g*s) Bq/cm3

otals, 8.5807E+22 6.0673E-09 1.237081E+02 3.1819E+03 1.53671+04
Production of H o 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time i 2.00 (y)
N/cm3 1.TT/cm3 J0OULE/cm3 GCMeV/g*s) Bq/cm3

otalss 8.5807B+22 1.8728E-13 1.237079E+02 4.1272E-02 1.9843E+02

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871E-OS

Ci/cm3 ALI/cm3
4.15331-07 4.0898E-03

Ci/cm3 - ALI/cm3
5.3630E-09 6.5491E-05
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Step s 3

Elapsed Time 2.07 (y)
N/cm3 WATT/cm3 JO!LE/cm3 G(NeV/g*s) Bq/cr3 Ci/cm3 ALI/cm3

otalss 8.5807E+22 6.0674E-09 1.237082E+02 3.1820E+03 1.5452E+04 4.1763E-07 4.1179E-03
Production of B 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 3.00 (y)-
N/cm3 WATT/cm3 JOULE/cw3 G0(eV/gus) Bq/cm3 Ci/cm3 ALI/cm3

otalss 8.5807E+22 2.5081E-13 1.237079E+02 5.5272Z-02 2.6575Z+02 7.1823E-09 8.7707E-OS

Step* 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otalss 8.5807E+22 6.0675E-09 1.237082E+02 3.1820E+03 1.55183+04 4.1942Z-07 4.1397E-03
Production of E * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 3.0012E-13 1.237079E+02 6.6140E-02 3.1800E+02 8.5946E-09 1.0495E-04

Steps 5

Elapsed Time 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cs.3 Ci/cm3 ALI/cm3

otalss 8.58071*22 6.0675E-09 1.2370821+02 3.1820E.03 1.5570E+04 4.2080E-07 4.1567E-03
Production of B . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATT/cm3 JOU3/cm3 G(MeV/gqs) Bq/cM3 Ci/cm3 ABI/cm3

otals, 8.5807E+22 3.3840E-13 1.2370798+02 7.4577E-02 3.5856E+02 9.6909E-09 1.18343-04

Step . 6

Elapsed Time 5 5.07 (y)
N/cm3 WATT/cm3 JOULE/ce3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cd3

otals. 8.58071+22 6.0676E-09 1.2370821+02 3.18201+03 1.5610E+04 4.2188E-07 4.1698E-03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JOULE/an3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALIco3-

otalss 8.58071+22 3.6812E-13 1.2370791+02 8.1125E-02 3.9005E+02 1.0542E-08 1.28731-04

Step s 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g5s) Bq/ca3 Ci/cm3 AII/cm3

otals. 8.5807E+21 6.0676E-09 1.237082Z+02 3.1820E103 1.5640E+04 4.2272E-07 4.1800E-03
Production of H * 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time * 6.99 (y)
t/cm3 NOATr/aw3 JOL/cm3 G(NeV/gs-) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 3.91183-13 1.237079z+02 8.62091-02 4.1449E+02 1.12033-08 1.3680E-04

Steps 8

Elapsed Time * 7.07 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.06761-09 1.2370823+02 3.1820E+03 1.56643+04 4.23363-07 4.18793-03
Production of 8 s 0. appm/y.
Production of He 0. . appm/y.

Elapsed Time * 7.99 (y)
N/cm3 IAT0/cm3 JOULE/c3 GC(NeV/gsa) Bq/cm3 Ci/cm3 ALI/cm3

otalis 8.5807E122 4.0909E-13 1.237079E+02 9.0155S-02 4.33473+02 1.17151-08 1.43063-04

Steps 9

Elapsed Time * 8.07 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G (MeV/ra) Sq/cm3 Ci/cm3 ALI/cm3

otalss 8.5807E+22 6.06763-09 1.237082E+02 3.1820E+03 1.56831+04 4.23873-07 4.1941E-03
Production of B . 0. appm/y.
Production of Be s 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cM3 JO=LE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.2299E-13 1.2370793+02 9.3219E-02 4.4820E+02 1.21133-08 1.47923-04

Step . 10
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Elapsed Time 9.07 (y)
N/cm3 WATT/cm3 JOtJE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otae1s, 8.5807E.22 6.0677E-09 1.237082E+02 3.1820E+03 1.5698E+04 4.2426E-07 4.19B9E-03
Production of B i 0. *ppm/y.
Production of Be * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/ce3 ALI/cm3

ota.s. 8.5807B+22 4.3378E-13 1.237079E+02 9.5597E-02 4.59633+02 1.2422E-08 1.5170E-04

Step * 11

Elapsed Time 10.06 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G(NeV/f*s) Bq/cM3 Ci/cm3 AEI/cm3

otals, 8.58073+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57093.04 4.24563-07 4.2026E-03
Production of H * 0. appm/y.
Production of He . O. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JO7UL/cm3 G(NeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otalss 8.5807E+22 4.4215E-13 1.237079E+02 9.7442S-02 4.6850E+02 1.2662E-08 1.54623-04

Step . 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 J0UxS/cm3 G(HeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.06773-09 1.2370823+02 3.1820E+03 1.5717E+04 4.24803-07 4.20543-03
Production of H * O. appm/y.
Production of He . O. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/m3 Ci/cm3 ALI/cm3

otals, 8.5S073+22 4.4S65E-13 1.2370793+02 9.875E-02 4.75393+02. 1.28483-08 1.5690E-04

Step . 13

Elapsed Time . 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.06773-09 1.2370823+02 3.18203+03 1.5724E+04 4.2498E-07 4.2077E-03
Production of E 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATI/cm3 JOtS/cm3 G(MeV/grs) Sq/cm3 Ci/cm3 ALI/cm3

otalsu 8.5807E+22 4.5370E-13 1.237079E+02 9.99883-02 4.8074E+02 1.2993E-08 1.5866E-04

Step . 14

Elapsed Time * 13.06 fy)
N/cm3 WATT/cm3 J0UE/cm3 G (NeV/g-s) Bq/c3 Ci/cm3 ALI/cm3

otal.B 8.5807E+22 6.06773-09 1.2370823+02 3.1820B+03 1.57308+04 4.2512E-07 4.20943-03
Production of E 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULE/c3 G(NeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.5762E-13 1.237079E+02 l1.OOS5-O1 4.8489E+02 1.3105E-08 1.6003E-04

Step . 1S
AJBRP Reactor

AJBRF Omaha Veterans Affairs Bospital Reactor Facility Activation

Elapsed-Time * 14.06 (y) Cooling Time 0.

Nuclide N/cm3 IrATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 APL/cm3 T/2

N 14 2.6484Z+17
; 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262Z+17

X 39 4.6135E+16
K 40 5.7880E+12 1.0803E-17 6.2955E-01 1.9444Z-06 9.93223-05 2.6844E-15 6.16913-10 1.280E+03(My) X 40
X 41 3.3294E+15

Ca 40 5.84803+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.76933+14 1.2289E-23 8.33293+01 9.53243-12 7.03373-11 1.90103-21 3.4479E-16 1.4898+11(My) V 50
V 51 1.9029E+17

Cr SO 5.29223+18
Cr 51 8.03593+07 1.36482-13 4.7126E-07 9.49233-02 2.32723+01 6.2897E-10 8.84863-07 2.770Z+01 (d) Cr S1
Cr 52 1.0206E+20
Cr 53 1.1571E+19
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Cr 54 2.8806E+18
Cr 55 2.4728E+02 1.4229E-13 4.36062-11 4.26342-04 8.0689E-01 2.1808E-11 1.13012E-09 3.340E+00 (m) Cr 55
Mo 55 8.2737E+20
Mn 56 1.9982E+08 6.0332E-09 8.0809E-05 3.1595E+03 1.4918E+04 4.0319E-07 3.7296E-03 2.579E+00 (h) Mn 56

Fe 54 4.9638E+21
Fe 55 7.6878E+10 5.8264E-13 7.2549E-05 1.2841E-01 6.1741E+02 1.6687E-08 2.0377E-04 2.735E+00 (y) Fe 55

Fe 56 7.7852E+22
Fe 57 1.7989E.21

Fe 58 2.3759E+20
Fe 59 8.05642+08 3.0416E-11 1.6870E-04 2.1512E+01 1.45265+02 3.92585-09 2.6125E-04 4.4050+01 (d) Fe S9
Co 59 8.45065+16
Co 60ml 3.66045+03 4.1217E-14 3.7368E-11 3.4834R-03 4.03745+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 60ml

Ni 58 5.9997E+17
Ni 60 2.3111E+17
Ni 61 1.0047E+16

Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 6.20595+05 6.3030E-13 4.1582g-08 2.95185-01 1.2438E+01 3.36185-10 1.4932E-06 1.270S+01 (h) Cu 64
CU 65 6.99205+17
Cu 66 1.0492E+03 4.38785-13 1.9372Z-10 2.42275-02 2.37655+00 6.4231E-11 3.8025E-08 5.100E+00 Cm) Cu 66
zn 64 2.40845+16

Zn 66 1.3826E+16
Zn 67 2.0318E+1S
Zn 68 9.3164E+15

AJ8RF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/a-s) Bq/cm3 Ci/om3 ALI/6m3 T/2

Zn 70 2.9733E+14
As 75 B.3263E+16

As 76 8.0992E+05 1.41765-12 1.93805-07 3.1969E-01 5.9245E+00 1.60125-10 9.4793E-06 1.0975+00 (d) As 76
Dr 79 3.0672E+14
Br 81 2.9837E+14
Rb 8s 8.1655E+15
Rb 87 3.14885+15 1.82025-17 3.97495+01 0.0000E+00 1.44195-03 3.8970E-14 2.1617E-09 4.796Z+04(My) Rb 87
Mo 92 1.63045+16

Mo 94 1.001635+16
Mo 95 1.7491.E16
Mo 96 1.8326E+16
Mo 97 1.0492E+16

Mo 98 2.6511E+16
MolO0 1.0580E+16

AglO7 9.2947E+14
A9109 8.6352E+14

AgilO 4.79815+01 2.6090E-13 9.2979E-12 5.83035-03 1.3464E+00 3.6388E-11 8.8576E-10 2.470E+01 (s) Agil0
Sbl21 1.06793+16

Sbl22 8.4273E+05 4.0274E-13 1.35355-07 1.3674E-01 2.50765+00 6.7772E-11 4.2646E-06 2.696E+00 (d) Sbl22
Sbl23 7.9872E+1S

Bal30 1.4927E+14
Ba132 1.4223E+14
Bal34 3.4036E+15
Bail35 9.2828E+15
Bal36 1.1060E+16
Bal37 1.S817E+16
Bal3B 1.0096E+17

W180 4.7342E+12

W182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.58075+22 6.06775-09 1.3370825.02 3.1820E+03 1.57345+04 4.2523E-07 4.21075-03
AJBRF Reactor

AJBRF Omiha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 14.06 (y) Cooling Time 0.

COMPOSITION *

ELEMENI ATOMES/cm3 -

N 1.02810E+07
He 2.235375+04

Li 0.00000E+00

Be 0.00000E+00
B 1.05661E-02

C 9.24756E+06
N 2.65812E+17
0 3.82140E-06

Na 1.47231E+16
Mg 2.55932E+05

Al 3.22619E+17

Si 1.88191E+06
S 2.74231E-03

a 1.17536E+04

Ar 7.609705+03
K 4.94701E.16

Ca 6.03257E+16
Sc 2.13139E+04
Ti 7.06679E+17
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V . 907712+l7
Cr l.21799E.20
Mn 8.27369E.20
Fe 8.485212*22
Co 8.45059E.16
Ni 8.82.316E+17
Cu 2.26793E+18
Zn 4.9iS53E.16
Ga 1.09920E+06
Ge 4.62478E+01
As 8.32629E+16
Se 2.01666B+08
Br 6. 0509E+14
Kr 2.18838E+06
Rb 1.13142E+16
Sr 2.88224E+06

Y 3.76068E+O0
Zr 1.67021E+03
Nb 1.67971E+03
Mo 1.098668E+17
Tc 7.97247E+06
Ru 1.95979E+06
Pd 1.18937E+05
Ag 1.79299E+15
Cd 5.21979E+07
In S .01239E-06
Sn 2.01229E+06
Sb 1.86661E+16
Te 1.20094E+08

I 1.64422E-03
Xe 9.76969E+oS
Cs 1.29432E+05
Ba 1.40818E+17
La B.27291E+05
Ce O.OOOOOE00
Pr 0.OOOOOE.*00
Nd 0.00000+00
Pm 0.00000E+00
Sm 0.000000E+0
Eu O.OOOOOE.00
Gd 0.00000+00
Tb 0.00000+00
Dy 0.00000+00
No 0.OOOOOE+00
Er O.OOOOOE+00
TM 0.00000E+00
Yb 0.00000+00
Lu 0.00000E+00
Ef 3.28665E-02
Ta 4.32697E+04
W 3. 94515E+15

Re 4.64137E+06
Th 0.00000E+0

U 0.OOOOOE+00
Np 0.OOOOOE+00
Pu 0.00000+00

Production of I O. appm/y.

Production of He * O. appm/y.
AJBRP Reactor

AWRF Omaha Veterans Affairs Hospital Reactor Pacility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

S"

Group E range
1 C 10 -> 100 ReV)
2 ( 0.1 -. 0.2 MeV)
3 ( 0.2 -> 0.4 Mev)
4 C 0.4 -, 0.6 MeV)
5 ( 0.6 - 0.5 B4eV)
6 ( 0.8 -> 1.0 MeV)
7 ( 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -. 2.0 0eV)
11 ( 2.0 -. 2.5 MeV)
12 ( 2.5 -S 3.0 MeV)
13 ( 3.0 -. 4.0 0eV)
14 ( 4.0 -. S.O MeV)
15 C S.0 -. 6.5 Mev)

HleV/cm3-s
1..08283+00
1.0811E+00
8.7603E-01
4.7834E+00
3.7145E-01
1.2489E+04
9.77263+01
1.03033+02
1.3642E-01
7.42503+03
4.51943+03
7.92973+02
7.95243+01
0. 0000+00
0.00003+00

Photons/cm3-s
1.96883+01
6.97473+00
2.92033+00
9.56673+00
5.30643-01
1.3877E+04
8.80423+01
7.74643+01
8.80133-02
4.05743+03
2.0086E+03
2.8835E+02
2.2721+301
0. 00003+00
O.OOOok+OO

18-Group gamma source distribution (Photons/cm3*5)
SCAEL-ORML 18-Group galmms Library from 10 Mev to 10 heV

O.ooOOE+0 O.O0000.+00 0.0000E+00 0.0000+00 2.2721E+01 2.8835E+02
2.00863+03 4.05743+03 7.75523+01 8.8042E+01 1.3877E+04 5.3064E-01
9.5667E+00 1.4601E+00 1.4601E+00 6.97473+00 9.84393+00 9.8439E+00

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Pacility Activation
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At Cooling Time : 338.65 (d)

Nuclide N/cm3 WArr/cm3 JOULE/cm3 G(MeV/g s) Bq/cM3 Ci/cm3 ALI/cm3

N 14
N 15

Na 23
Al 27

K 39
K 40
3 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
7i 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr SO
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Pe 57
Fe 58
Co 59
xi 58
Ni 60
xi 61
Ni 62
Xi 64
Cu 63
Cu 65
In 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 82
Rb 85
Rb 87
Mo 92
No 94

2.6484E+17
9.72871+14
1.47233+16
3.22621+17
4.6135B+16
5.7880E+12
3.32941.15
5.8480E+16
3.9031E+14
8 .1440E+13
1.2584E+AS
2.4130+12
1.12811+14
5.8301E+16
5.2577E+16
5.2096E+17
3.82313+16
3.6606E+16
4.76931+14
1.9029E+17
5.2922E+18
1.0206E+20
1.1571E+19
2.8806E+18
8.2737E+20
4.9638E+21
6. 0779E+10
7. 7852E+22
1.798 9E+21
2.3759E+20
8.4506E+16
S. 9997E+17
2.31113.E+17
1. 0047E+16
3.2027E+16
8.1610E+15
1.56B7E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E+15
3.1488E+15
1.6304E+16
1.0163E+16

1.08031-17 6.2955E-01 1.9444E-06 9.9322E-OS 2.6844E-1S 6.16918-10 K 40

1.2289E-23 8.3329E+01 9.53243-12 7.0337E-11 1.90103-21 3.4479E-16 V SO

4.60631-13 5.73561-05 1.0152E-01 4.8811E+02 1.31921-08 1.6109E-04 Pe 55

1.8202E-17 3.97491+01 0.000OE+00 1.4419E-03 3.89703-14 2.1617E-09 Rb 87

AJTRF Reactor

Nuclide N/cm3 IA7T/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

Mo 95
No 96

Mo 97
Mo 98
HolOO
A 9 107
AglO9
Sbl21
Sbl23
Bal30
Ba132
Ba134
Bal35
Bal36
8al37
SaXl3

W180
W182 -
W183
W184
W186

338.6

1.74911+16
1.8326E+16
1.0492E+16
2. 6511E+16
1. 05 80E+16
9.2947E+14
8.6352E+14
1. 0679E+16
7.9872E+15
1.4927E+14
1.4223E+14
3 .4036E+15
S9.2828E+1S
1.1060E+16
1.5817E+16
1.0096E+17
4.7342E+12
1. 0455E+15
5.6455E+14
1.2088E+15
1. 1216E+15

(d) 4.6066E-13 1.2370791+02 1.0152E-01 4.8812B+02 1.31921-08 1.6110E-04

AJERF Reactor
AJ8RF Omaha Veterans Affairs Rospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Energy distribution of decay garcia-rays

Group E range
1 ( 10 - 100 KeY)
2 ( 0.1 -a 0.2 MeV)

HeV/cm3*s Photons/cm3-s
8.1125E-01 1.47503+02
0.0000E+00 0.0000+00
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3 ( 0.2 -2 0.4 MeM) O.OOOOE00 O.OOOOE+00
4 C 0.4 -. 0.6 ReV) 1.O01SE-09 2.0301E-09
5 ( 0.6 -. 0.8 ReV) 0.0000+00 0.0000.00
6 ( 0.8 -, 1.0 MeV) 0.00003+00 0.0000+00
7 ( 1.0 -,1.22 MeV) 0.0000+00 0.0000+00
8 (1.22 -'1.44 MeV) 0.00003+00 0.0000+00
9 (1.44 -,1.66 ReV) * 1.5525E-05 1.00162-05

10 (1.66 -, 2.0 ReV) 0.0000+00 0.0000+00
11 C 2.0 -" 2.5 MeV) O.OOOOE+00 O.OOOOE+00
12 ( 2.5 -> 3.0 MeV) O.OOOOE+00 0.0000+00
13 C 3.0 -> 4.0 KeV) 0.0000+00 O.OOOOE+00
14 C 4.0 - 5.0 Rev) O.OOOOE+00 0.00003+00
15 C 5.0 -. 6.5 MeV) 0.0000+00 0.00003+00

is-Group gaumma source distribution (Pbhotons/am3-s)
ScALE-ORNL 18-Group ganma Library from 10 KeV to 10 KeV

0.0000E+00 0.00003+00 0.0000E+00 O.OOOOE+00 O.OOOOE+00 0.00003+00
O.OOOOE+00 0.00003+00 1.0016E-05 0.0000.+00 0.0000E+00 0.0000E+00
2.0301S-09 0.0000E+00 0.0000+00 0.00003+00 7.3750E+00 7.37503+00

AJBRF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 1.02610E+07
Ee 2.23537E.04
Li O.OOOOOE+00
Be 0.000003E00

B 1.05661E-02
C 9.24653B.06
N 2.65812E+217
0 3.95317E-06

Na 1.47231E+16
Mg 2.565160E+05
A1 3.22619E+17
Si 1.88192E+06

S 3.10485E-03
Cl 1.18930E+04
Ar 7.45334E+03

K 4.94701E+16
Ca 6.03257B+16
Sc 2.27i76E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn B.27369E+20
Fe 8.4852lE22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95S53E+16
Ga 1.09951.E06
Ge 4.63209E+Ol
As 8.32629E+16
Se 2.02476E+08
Sr 6.0S099E+14
Kr 2.19212E306
Rb 1.13142E+16
Sr 2.99856E+06
r 3.80562E300

Zr 1.68802E+03
Ub 1.87204E+03
Mo 1.09868E.17
Tc 8.05304E+06
&Ul 1.95996E+06
Pd l.18991E+05
Ag 1.79299E+15
Cd 5.23520E+07
ln 0.0OOOOO+OO
Sn 2.03226E+06
Sb 1.86661E+16
Te 1.23172E+08

I 1.73514E-03
Xe 1.03042E+06
Cs 1.23417E+0S
Ba 1.40818E+17
La B.27466E+05
Ce O.O00000+00
Pr 0.00000E+00
Nd 0.0000E+00
Pm 0.0000E+.00
Sm O.0000E+00
Eu 0.00000E+0
Gd 0.000000E+O
Tb. O.OOOOOE+00
Dy 0.00000E+00
Bo O.OOOOOE+00
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Er 0.00000E.00
Tm O.0DODOE.0O
Yb 0.00000E.00
Lu 0.00000E.00
Ef 3.28666E-02
Ta 4.60843E+04
W 3.94515E+1S

Re 4.70868E+06
Th 0.00000E+00
U 0.000003+00

Np 0.00000E+00
Pu 0.000OOE+00

Totals, 8.58066E+22

AJsaF Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time DCSv/h) Bg/g Bq/cm3 C:
zero 7.955-04 1.9593+03 1.573E+04 4.;

338.6 (d) 2.538E-08 6-079E+01 4.8813E+02 1.3

AJsRF Reactor
AJBRF Omaha Veterans Aff airs Hospital Reactor Facility Activation

For a volumse of 1.00003+00(cm3) of Rebear

Time Becquerel Sv/h ALI Watt
zero 1.573E+04 7.9SSE-04 4.211E-03 6.068E-09

338.6 (d) 4.8813+02 2.53SE-08 1.611E-04 4.607E-13

AJsaF Reactor
AJ1IRF Osaha Veterans Affairs Hospital Reactor Facility Activation

Time Bg/lg -/Kg Ci/Ig MeV/g*s
zero 1.SSSE06 7.5563-10 5.296E-05 3.182E+03

338.6 (d) 6.0793+04 5.7373-14 1.643E-06 1.015E-01

AJERF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h ll/g C1 Index
zero 1.959E+03 7.9553-04 7.556E-10 3.319E+03

338.6 (d) 6.0793+01 2.5383-08 5.737E-14 2.026E-01

AJERF Soil (Side) Flux

L/m3 ALI/cm3 WATT/cm3 J0tLE/cm3
.52E-01 4.2113-03 6.068E-09 1.2370828+02
.19E-02 1.611E-04 4.607E-13 1.237079E+02

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJERF Soil (Side) Flux

Elapsed Time.

Step 1 Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step s * Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step a I Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 i Activation of
Cold Pause of

Step 132 * Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

2.27682E+06(B), i.e.
2.92592E+07(a), i.e.

2.276822+06(s), i.e.
2.925922+07(s). i.e.

2.276829+06(a). i.e.
2.925922+07(m), i.e.

2.276821+06(a), i.e.
2.92592E+07(m), i.e.

2.276822+06(a). i.e.
2.92592E+07(a), i.e.

2.276823.06(8), i.e.
2.92592E+07(s), i.e.

2.276823+06(m), i.e.
2.925923+07(s), i.e.

2.27682Z+06(s), i.e.
2.925923+07(8), i.e.

2.27682EF06(s), i.e.
2.925923+07(8), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(m), i.e.

2.276823.06t(s) i.e.
2.925923.07(u), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(8), i.e.
2.925923.07(8), i.e.

2.276823+06(m). i.e.
2.925921+07(g), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338 .65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

S.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 ty)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 Cy)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

Intervals 2

Intervals . 2

Intervals 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals 2

Intervals a 2

Intervals i 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2
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Step 16 * Activation of 2.276829+06(s), i.e. 26.35 (d)

Cooling Times (a)

2.92S9E+07

338.6 (d)

AJBRF Reactor

Step . 1

Elapsed Time , 26.35 (d)
N/cm3 wrATr/cm3 JOUL3/cm3 G(MeV/g-ts) Bq/c3

otals, 8.5807E+22 6.0671E-09 1.2370813+02 3.1819E+03 l.S2573+04
Production of E . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time i 36S.00 (d)
N/cm3 WPATT/cm3 JOOLE/cm3 G(MeV/ges) Bq/ce3

otals, 8.5807E+22 1.0545E-13 1.237079E+02 2.32363-02 2.1171B+02

Step . 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOUTLZ/cm3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 6.0673S-09 1.237081+02 3.1819S+03 1.53673+04
Production of H 0. appm/y.
Production of Be . 0. *ppm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULS/cm3 O(NeV/gs) Bq/cm3

otals. 8.58075+22 1.8728E-13 1.2370i9E+02 4.12723-02 1.98432+02

Step* 3

Elapsed Time s 2.07 (y)
N/c0.3 MATT/cm3 J0UnL/cm3 G(MeV/g-c) 5q/cm3

otals. 8.5807Z+22 6.0674E-09 1.2370823+02 3.1820E.03 1.5452E+04
Production of E 0. appm/y.
Production of he a 0. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 JOULE/cW3 G(MeV/g8s) Bq/cm3

otals. 8.5807E+22 2.508IE-13 1.237079E+02 5.5272E-02 2.6575E+02

Step . 4

Elapsed Time . 3.07 (y)
N/c0.3 WATr/cm3 JOULE/c63 G(NeV/g-s) Bq/cm3

otalss 8.5807S+22 6.0675E-09 1.2370823+02 3.1820E+03 1.5518E+04
Production of 3 * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time - 4.00 (y)
N/cm3 WATT/cm3 =omz/c13 G(MeV/g-s) Bq/cm3

otals. 8.58073+22 3.00123-13 1.237079S+02 6.6140E-02 3.1800E+02

Step. 5

Elapsed Time . 4.07 (y)
N/cm3 WATT/cm3 Jo= /c3 G(NeV/og ) Dq/cm3

otals. 8.58073+22 6.06753-09 1.237082E+02 3.18203+03 1.5570E+04
Production of B s 0. appm/y.
Production of He * 0. appmu/y.

Elapsed Time . 5.00 (y)
N/cm3 lATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals. 8.5807E+22 3.3840E-13 1.237079E+02 7.4577E-02 3.5856E+02

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOtLE/cm3 G(MOeV/gs) q/cm3

otals. 8.58073+22 6.0676E-09 1.237082E+02 3.18203+03 1.5610E+04
Production of B * 0. appm/y.
Production of Be s a. appm/y.

Elapsed Time s 6.00 (y)
N/C13 WAT/cm3 JOULE/C3 G(MeV/g-s) Bq/cm3

otales 8.5807E+22 3.68123-13 1.237079S+02 8.1125E-02 3.9005E+02

Step s 7

Elapsed Time * 6.07 ty)
N/cm3 WATT/cm3 . ULE/cm3 G(MeV/g-s) Bq/cm3

1S.06 (y) Intervals e 2

Ci/cm3 AIl/cm3
4.12353-07 4.0527E-03

Ci/de ALI/cm3
3.01933-09 3.68713-OS

Ci/cm3 ALI/cm3
4.1533S-07 4.0898E-03

Ci/cm3 ALI/cm3
5.3630E-09 6.5491S-05

Ci/cm3 ALI/cm3
4.1763E-07 4.1179E-03

Ci/c3 ALX/cm3
7.1823E-09 8.7707E-05

Ci/cm3 ALI/cm3
4.1942E-07 4.13973-03

Ci/cm3 ALI/cm3
8.5463-09 1.04953-04

Ci/cm3 ALI/cm3
4.20803-07 4.1567E-03

Ci/cm3 ALI/Co3
9.6909E-09 1.18343-04

Ci/cm3 ALI/cm3
4.21883-07 4.169BE-03

Ci/cm3 ALI/cm3
1.0542E-08 1.28732-04

Ci/c,3 AL11/cm3
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otals, 8.5807E.22 6.0676E-09 1.237082E+02 3.1820E+03 1.5640E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-S) Bq/cm3

otals. 9.5807E.22 3.9118E-13 1.237079E+02 8.6209E-02 4.14492+02

Step . 8

Elapsed Time * 7.07 (y)
N/cm3 WATT/cm3 JODLE/cm3 G(NeV/g-s) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.18203+03 1.5664E+04
Production of 1 * 0. appm/y.
Production of He s O. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JoULE/cm3 G(MeV/g-s) Sq/cm3

otals. 8.5807E+22 4.0909E-13 1.237079E+02 9.0155E-02 4.3347E+02

Step. 9

Elapsed Time . 8.07 (y)
N/cm3 WATT/cm3 JOULE/Cm3 G(MeV/g-s) Sq/cm3

otals. 8.58073+22 6.0676E-09 1.2370823+02 3.1820E+03 1.5683E+04
Production of H * O. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 8.5807E+22 4.22993-13 1.237079E+02 9.3219E-02 4.4820E+02

Step . 10

Elapsed Time * 9.07 (y)
N/cm3 WATS/cm3 JOULB/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 6.0677E-09 1.237082Z+02 3.1820E+03 1.5698E+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WA7T/cr3 JOULE/cm3 G(MeV/g*s) Bg/cm3

otals. 8.5807E+22 4.337BE-13 1.237079E+02 9.5597E-02 4.5963E.02

Step * 11

Elapsed Time * 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals, 8.5807E+22 6.06773-09 1.237082E+02 3.1820E+03 1.5709E+04
Production of H * 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time . 10.99 fy)
N/cm3 WA7T/cm3 JOULS/cm3 G(MeV/gru) Bq/cm3

otals, 8.5807E+22 4.4215E-13 1.237079E+02 9.7442E-02 4.6850E+02

Step * 12

Elapsed Time * 11.06 (y)
N/cm3 WA7T/cm3 JOUL3/cm3 G(MeV/g9s) 8q/cm3

otals. 8.58073+22 6.06771-09 1.2370823+02 3.18203+03 1.37173+04
Production of 3 I O. appeiy.
Production of Re i 0. appm/y.

Elapsed Time i 11.99 (y)
N/cm3 WATT/em3 JOUL3/cm3 GlNeV/g s) Bq/cm3

otalse 8.5S8073+22 4.48653-13 1.2370792+02 9.8875E-02 4.7539E+02

Step i 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOML3/cm3 O(NeV/g*s) Bq/cm3

otalss 8.58073+22 6.0677E-09 1.2370823+02 3.1820E+03 1.57243+04
Production of 3 * 0. apPm/y.
Production of Be * O. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 1ATT/dm3 JOULE/cm3 G(MeV/g9*) Sq/cm3

otals, 8.58D73+22 4.53703-123 .2370792+02 9.99883-02 4.80742+02

Step i 14

Elapsed Time . 13.06 (y)
I N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/9ts) Bq/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5730E+04
Production of H * O. appm/y.
Production of He * 0. appm/y.

4.2272E-07 4.1800E-03

Ci/Cm3
1.12033-08

Ci/cm3
4.2336E-07

Ci/cm3
1.1715E-08

Ci/Cm3
4.2387E-07

Ci/em3
1.2113E-08

Ci/Cm3
4.24261-07

Ci/cm3
1.2422E-09

Ci/em3
4.2436E-07

Ci/cm3
1.26623-OB

Ci/cm3
4.2480Z-07

Ci/cm3
1.28483-0O

Ci/cm3
4.24983-07

Ci/cm3
1.29933-08

ALI/Cm3
1.3680-04

ALI/cm3
4.1879E-03

ALI/cm3
1.43063-04

ALI/cm3
4.1941E-03

ALI/cm3
1.4792E-04

ALI/cm3
4.19893-03

ALI/Cm3
1.5170E-04

ALI/cm3
4.2026E-03

ALI/cm3
1.5462E-04

ALI/c03
4.20543-03

ALI/cm3
1.5690e-04

ALI/Cm3
4.2077E-03

ALI/Cm3
1.5S66E-04

Ci/cm3 ALI/cm3
4.2512E-07 4.2094E-03
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Elapsed Time . 23.99 Cy)
N/c 23 WATI/cmn3 JOUEE/c3 G(MeV/rs) Rq/cm3 Ci/cm3 ALI/cm3

otals, 8.58071.22 4.S762E-13 1.237079E+02 1.008SE-01 4.8489E+02 1.3105E-08 1.60031-04

Step . 15

Elapsed time * 14.06 Cy)
N/cm3 nflA/cm3 JOUaE/cm3 G(MeV/rls) Bq/cm3 Ci/ca3 AEI/c

otals. 8.5807E+22 6.0677E-09 1.2370822+02 3.18201+03 1.5734E+04 4.2523E-07 4.2107E-03
Production of E * O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 14.99 CY)
v/cm3 nnTT/ca3 JOULE/ca3 G(NeVv/r) Sq/cm3 Ci/ca3 ALI/ca3

otals: 8.5807E+22 4.6060E-l3 1.237079E+02 1.01521-01 4.8812E+02 1.31921-08 1.6110E-04

Step * 16
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 15.06 (y) Cooling Time 0.

Nuclide N/ca3 n7TT/ca3 JOULE/cm3 G(MeV/g*s) Dq/ca3 Ci/cm3 ALI/c3 T/2

N 14 2.6484E+17
N 1S 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17
K 39 4.6135E+16
K 40 5.7880E+12 1.0803E-17 6.2955E-01 1.94443-06 9.93221-05 2.6844E-15 6.16912-10 1.280+03CMy) X 40
K 41 3.3294E+15

Ca 40 5.8480E+16
Ca 42 3.90313+14
Ca 43 8.14402+13
Ca 44 1.2584E+1S
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.83011.16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.76931+14 1.2289E-23 8.3329E+01 9.53242-12 7.03371-11 1.90101-21 3.44792-16 1.489E+11(my) V 50
V 51 1.90293+17

Cr 50 5.2922E+18
Cr 51 8.0359E+07 1.3648E-13 4.7126E-07 9.4923E-02 2.3272E+01 6.28971-10 8.84862-07 2.770E+01 (d) Cr 51
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.88061+18
Cr SS 2.4728E+02 1.4229E-13 4.36061-11 4.26343-04 8.0689E-01 2.1808E-11 1.1301E-09 3.5401+00 ti) Cr 55
Mn 55 8.2737E+20
Mn 56 1.9982E+08 6.03321-09 8.08092-05 3.1595E+03 1.49182+04 4.0319E-07 3.7296E-03 2.5791+00 (h) MH 56
Fe 54 4.96382+21
Fe SS 7.7272E+10 5.85632-13 7.2921E-05 1.29071-01 6.2057t+02 1.67721-08 2.04811-04 2.735E+00 (y) Pe 55
Fe 56 7.78521+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe 59 8.05642+08 3.0416E-fl 1.68703-04 2.15121+01 1.4526E+02 3.92582-09 2.61251-04 4.450E+01 (d) Fe 59
Co 59 8.4506E+16
Co 60ml 3.6604E+03 4.12172-14 3.736SE-11 3.48341-03 4.0374E+00 1.09121-10 6.8663E-09 1.047E+01 (m) Co 60ml
Ni 5S 5.9997E+17
Ni 60 2.3111E+17
Ni 61 1.00471+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.56871+18
Cu 64 8.20591+05 6.3030E-13 4.15B82-08 2.95181-01 1.24381+01 3.3618-10 1.49321-06 1.270D+01 (h) Cu 64
Cu 65 6.9920E117
Cu 66 1.0492E+03 4.3878E-13 1.93722-10 2.42273-02 2.3765E+00 6.42311-11 3.8025E-08 5.100E+00 (m) Cu 66
Zn 64 2.4084E+16
Zn 66 1.38262+16
Zn 67 2.0313E+15
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/ca3 nfS/cm3 JOULE/cm3 G(MeV/g-s) Bq/ca3 Ci/ca3 ALI/ca3 T/2

Zn 70 2.9733E+14
AS 75 8.3263E+16
As 76 8.0992E+05 1.4176E-12 1.9380-07 3.1969E-01 S.92452+00 1.60122-10 9.4793E-06 1.0971+00 (d) AS 76
Br 79 3.06722+14
Br 81 2.98372+14
Rb 85 6.1655E+15
Rb B7 3.1488E+15 1.82022-17 3.9749E+01 O.OOOO+00 1.44192-03 3.89702-14 2.1617E-09 4.796E+04(My) Rb 87
Mo 92 1.63042+16
Mn 94 1.0163E+16
Mo 9S 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6311E+16
MolOO 1.0S80E+16
A9107 9.2947E+14
AglO9 8.6352E+14



Attachment H1: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 113 of 384

Ag110 4.7981E+01 2.6090E-13 9.2979E-12 5.8303E-03 1.3464E+00 3.6388E-11 .8576E-10 2.470E101 (s) Ag1l0
Sbl2l 1.0679E+16
sbl22 8.4273E+05 4.0274E-13 1.3535E-07 1.3674E-01 2.5076E.00 6.7772E-11 4.2646E-06 2.696E+00 (d) $b122
$b123 7.9872E+15
Ba130 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15
Ba135 9.2828E+15
Bal36 1.10601+16
Bal37 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
W182 1.0455E+1S
W183 5.6455E+14
W184 1.2088E3.5
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.58071+22 6.0677E-09 1.2370821+02 3.18208+03 1.5737E.04 4.25322-07 4.2118E-03
AJRRF Reactor

1J31F Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapaed Time 15.06 Iy) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 1.09664E+07
Re 2.38439E+04
Li 0.00000E+00
Be 0.00000E+00

B 1.127CSE-02
C 9.86347E+06
N 2.65812E+17
0 4.08494E-06

Na 1.47231E+16
Mg 2.73033E+05
Al 3.22619E+17
Si 2.00737E+06

S 3.13353E-03
C1 1.25465E+04
Ar 8.09804E+03

K 4.94701E+16
Ca 6.03257E+16
SC 2.28583E304
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.485213+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
zn 4.95553E+16
Ga 1.17250E+06
Ge 4.93358E+01
As 8.32629E+16
Se 2.15164E+08
Sr 6.050s9E+14
Kr 2.334521+06
Rb 1.13142E+16
Sr 3.08214E+06

Y 4.01439E+00
Zr 1.78274E+03
Nb 1.91170E+03
Mo 1.09868E+17
Tc 8.50933E+06
Ru 2.090471+06
Pd 1.26897E+05
Ag 1.79299E+15
Cd 5.56946E+07
In 5.01239E-06
sn 2.14777E+06
Sb 1.86661E+16
Te 1.28308E+08

I 1.75990E-03
Xe 1.04566E+06
Cs 1.42912E+05
Ba 1.40818E+17
La 8.82456E+05
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.000003.o0
Tb 0.00000E+00
Dy 0.00000E100
No 0.00000E+00
Er 0.00000E+00
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Tm
rb
Lu
Hf
Ta

W

Re
Th

U
Ep
Pu

0. 00000E.00
0. OOOOOS+00
0. 0000OE.00
3.50576E-02
4. 63734E+04
3. 94515E+15
4. 95544E+06
O.OOOOOE+O0O
0. 00000E+0
O.OOOOOE+00
O.OOOOOE+00

Production of H . 0. appm/y.

Production of He . 0. appm/y.
AJBRF Reactor

A.IRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Tiue 0.

Energy distribution of decay gamma-rays

Group range
1 ( 10 -, 100 eV)
2 l 0.1 -. 0.2 MeV)
3 ( 0.2 -> 0.4 NeV)-
4 l 0.4 -, 0.6 NeV)
5 ( 0.6 -a 0.8 NeV)
6 ( 0.8 -. 1.0 NeV)
7 ( 1.0 -. 1.22 NeV)
8 (1.22 -. 1.44 XeV)
9 (1.44 -. 1.66 NeV)

10 (1.66 -, 2.0 XeV)
11 ( 2.0 -. 2.5 3eV)
12 C 2.5 -. 3.0 MeV)
13 ( 3.0 -, 4.0 MeV)
14 ( 4.0 5.0 eV)
15 5..0 6 6.5 MeV)

MeV/c 3.s
1.0881B+00
1.08113+00
8.76083-01
4.78343+00
3.7145E-01
1.2489E+04
9.7726E+01
1.0303E+02
1.3642E-01
7.4250E+03
4.51943+03
7.9297E+02
7. 95243+01
0.0000+00
O.OOOOE+00

Photons/cm3-8
1.9783E+01
6.9747E+00
2.9203E+00
9.56673+00
5.3064E-01
1.3877E+04
8.8042E+01
7.74643+01
8.80133E-02
4.05743+03
2.0086E+03
2.8835E+02
2.27213+01
0. 00003+00
0.0000+00

18-Group gauma source distribution (Photons/c=3s)
SCaL3-ORNL 18-Group gamma Library from 10 NeV to 10 KeV

0.0000o+00 O.OOOE+00 0.0000+00 0.00003+00 2.2721E+01 2.8835E+02
2.00863+03 4.0574E+03 7.7552E+01 8.8042E+01 1.3877E+04 5.30643-01
9.56673+00 1.4601E+00 1.4601E+00 6.9747E+00 9.8917E+00 9.8917E+00

aJHRF Reactor
AJ3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 id)

fQ
Nuclide H/cm3 WATT/CM3 .70UL./cm3 G(Nev/rs) Dq/cm3 Ci/cm3 ALI/cm3

H 14
3 15

Na 23
Al 27

K 39
K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr 50
Cr 52
Cr 53.
Cr 54
002 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Hi 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66

2.64843+17
9.7287E+14
1.4723E+16
3.22623+17
4.661353+16
5.7880E+12
3.32943+1S
5.8480E+16
3.9031E+14
8.1440E+13
1.2584E+15
2.4130E+3.12
1.1281E+14
5.8301E+16
5.2577E+16
5.2096E+17
3.8231E+16
3.6606E+16
4.76933+14
1.9029E+17
5.2922E+18
1.0206E+20
1. 1571E+19
2.88 06E+18
S .2737E+20
4.96383+21
6.10903+10
7.7852E+22
1.7989E+21
2.3759E+20
8.4506E+16
5.9997E+17
2.3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.16913-10 K 40

1.2289E-23 8.3329E+01 9.53243-12 7.03373-11 i.901O0-21

4.6299E-13 5.7650E-05 1.0204E-01 4.9062B+02 1.32603-08

3.4479E-16 V so

1.61922-04 Fe 55

-



Attachment Hi: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 115 of 384

Zn 67
Zn 68
Zn 70
As 75
Dr 79
Br 81
Rb 85
Rb 87
140 92
Mc, 94

2. 0318E+15
9.3164S+15
2. 9733E+14
8.3263E+16
3.06723+14
2.98373+14
8.1655E+15
3.1488E+15
1.63043+16
1.0163E+16

1.8202E-17 3.9749S+01 0.0000+00 1.44193-03 3.89702-14 2.1617E-09 Rb 87

AJBRF Reactor

NOuclide N/cm3 WATTr/cm3 3013Z/cmn3 G(14eV/g-6) Rq/ci3 Ci/cm3 ALI/cm3

No 95
Mo 96
Mo 97
Mo 98
MolOO
A9107
Aglos
Sbll
Sb123
Ba130
Ba132
Ba.134
Bal35
Ba136
Ba137
Bal38

4180
W182
W183
W184
3186

338.6

1. 7491E+16
1.83262+16
1. 0492E+16
2.65113+16
1.05803+16
9.29473+14
8.63523+14
1. 0679E+16
7 .9872E.lS
1.4927E+14
1. 4223Z+14
3.40363+15
9.2828Z+15
1.10603+16
1. 5817E+16
1.0096E+17
4.7342E+12
1. 04553+15
S.643SE+14
1.2088E+15
1.1216E+15
(d) 4.63023-13 1.237079E+02 1.0204E-01 4.9062E+02 1.3260E-08 1.6192E-04

AJ8RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Tise . 338.65 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

E_range
10 -, 100 XeV)

0.1 -, 0.2 MeV)
0.2 -3 0.4 MeV)
0.4 -, 0.6 MeV)
0.6 -, 0.8 MeV)
0.8 -, 1.0 MeV)

( 1.0 -,1.22 MeV)
(1.22 -+1.44 MeV)
(1.44 -+1.66 "eV)
(1.66 *, 2.0 MeV)

2.0 -, 2.5S MeV)
2.5 -> 3.0 MeV)
3.0 -> 4.0 eV)
4.0 -S 5.0 MeV)
s.0 _> 6.5 MeV)

MeV/cm3-s
8.15413-01
0.00003+00
0.0000+00
1.0113-09
0.0000+00
0.00003+00
0.00003+00
0.00003+00
1. 5525E-05
0.00003+00
0.0000+00
0.0000+00
0.00003+00
0.0000+00
O.0oooo+00

Photons/om3*s
1. 48263+01
0.0000+00
0.00003+00
2.03013-09
0. 0000+00
0. 0000+00
0.00003+00
O. OOOOZ+00
1.00163-05
0.00003+00
0.0000Z+00
0.00003+00
0.0000+00
0.00003.00
0.00003+00

18-Group gamma source distribution (Photons/ci3^s)

SCALE-ORNE 18-Group gae Library from 10 1MeV to 10 rev

0.0000z+00 0.0000+00- I.00O030+0 0.0000+00 0.00b0z+00 0.0000+00

0.0000+00 0.0000+00 1.00163-05 0.0000E+00 0.00003+00 0.0000+00

2.03013-09 O.OOOO+00 0.0000+00 0.0000E+00 7.4128Z+00 7.4128Z+00

AJSRF Reactor
AJBRF Omaha Veterans Affairs Nospital Reactor Facility Activation

At Cooling T'ime 338.65 (d)

COMPOSITION s

ZEM1= ATOMES/Cm3

S 1.09664E+07
Se 2.384393+04
Li 0.00000+00
Be 0.00000E+00
B 1.12705E-02
C 9.862373+06
OJ 2.65812E+17
0 4.21672E-06

Na 1.47231E+16
Ng 2.73617E+05
Al 3.22619E+17
Si 2.00738E+06

S 3.52024E-03



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 116 of 384

Cl
Ar
K

Ca
Sc
Ti

V
Cr
Ku
Fe,
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Er
Rb
Sr

Y
Zr
17b

Tc
Ru
Pd
Ag
Cd
In
Sn
Sb
Te
I

Xe
Cs
Ra
La
Ce
Pr
Nd
Pm
Sm
Ru
Gd
Sb
Dy
Eo
Er
Tm
Yb
Lu
Ef
Ta

W
Re
Th

V
Np
Pu

Totals.

1.26859E+04
7.94057E+03

-4.94701.E16
6.03257E+16
2.42719E+04
7.06679E+17
1.90771.E+17
1.21799E+20
8 .27369E+20
8.48521E+22
B .45059E+16
B.81316E+17
2.26793E+18
4.95553E+16
1.17281E+06
4.94090E+01
8.32629E+16
2.15974E+08
6.05099E+14
2 .33826E+06
1.13142E+16
3.19846E+06
4.05933E+00
1.80055E+03
2.v1807E+03
1.09868E+17
B.58990E+06
2.Q9064E+06
1.26954E.05
1.79299E+15
5.58487E+07
0.0000 0.00
2.16775E+06
1.86661E+16
1.31386E+08
1.85083E-03
1.09911E+06
1.37371E+OS
1.40818E.17
8.82630E+05
0. 0000OE+00
0.00000E+00
0.OOOOOE+00
0.00000E+00
0. 0000O+00
0.0000E+O00
0.00000E+00
0.00000E+00
0.0000OE+00
0. 00000E+00
0. 00000E+00
0. 000005.00
0.00000E+00
0.00000E+00
3.50577E-02
4. 91881E+04
3. 94515E+lS
5. 02276E+06
0.0000ZE+00
0.00000E+00
0.00000E+00
0.00000E+00
8.58066E+22

AYRR Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

Time
zero

338.6 (d)

D(Sv/h) Sq/g Bq/cm3 Ci/m3 ALI/cM3 WATT/cm3 JOULS/cm3

7.955B-04 1.960E+03 1.574E+04 4.253E-01 4.2125-03 6.06BE-09 1.237082E+02

2.551E-08 6.110E+01 4.906E+02 1.326E-02 1.619E-04 4.630E-13 1.2370795+02

AJBRF Reactor
AJ3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000B+OO(cm3) of Rebar

Time Becquerel By/h ALI watt

zero 1.574E+04 7.955E-04 4.212E-03 6.068E-09

338.6 (d) 4.906E+02 2.551E-08 1.619E-04 4.6305-13

aJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Sq/Kg ar/Kg Ci/K9 XeV/g-s

zero 1.960E+06 7.556E-10 5.297E-05 3.1825+03

338.6 (d) 6.110E+04 5.766E-14 1.6515-06 1.0201-01

AJBRF Reactor
AJRRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Sq/g Sv/h I/g Cl Index

zero 1. 960E+03 7.955s-04 7.556Z-10 3.3195+03

338.6 (d) 6.110E+01 2.551Z-08 5.766E-14 2.037E-01

A.iRm Soil (Side) Flux

A3RRF Soil (Side) Flux

AJERF Soil (Side) Flux
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Elapsed Time.

Step 1 Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 s Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 s Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 * Activation of
Cold Pause of

Step 11 - Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.276B2B+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(2), i.e.

2.276821+06(s). i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.925921+07(a), i.e.

2.276821+06(s) i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.925922+07(s), i.e.

2.27682Z+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.276821.06(s), i.e.
2.925929+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338 .65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.6S (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3 .00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8 .07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15 .06 (y)
15.99 (y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals, 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Step 17 , Activation of 2.276821+06(s), i.e. 26.35 (d) 16.06 (y) Intervals . 2

Cooling Times (5) I

2. 9259E+07

338.6 (d)

AJBRF Reactor

Step . 1

Elapsed Time t 26.35 (d)
Y/cm3 WATT/cm3 JOULE/c03

otals, 8.5807S.22 6.06711-09 1.2370811+02
Production of E I 0. appm/y.
Production of >e I 0. appm/y.

Elapsed Time i 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otalsat 8.5807S+22 1.0545E-13 1.2370791+02

Step s 2

Elapsed Time s 1.07 (y)
W/cm3 WATT/cm3 JOMLE/cm3

otalss 8.58071+22 6.0673S-09 1.237081E+02
Production of B . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalst 8.5807E+22 1.8728E-13 1.237079E+02

G(NeV/g s) Bq/cm3
3.1819E+03 1.52571+04

Ci/cm3 A05I/2n3
4.1235E-07 4.0527E-03

G(MCV/g-s) Zq/cu3 Ci/ca3
2.3236S-02 1.11711+02 3.01931-09

G(MeV/gs) Bq/ca3 Ci/cm3
3.1819E+03 1.5367S+04 4.1533S-07

ALI/cM3
3.68711-OS

ALI/cm3
4.08981-03

G(NeV/g-s) Bq/cm3
4.1272E-02 1.9843E+02

Ci/cm3 ALI/cm3
5.3630E-09 6.5491X-05

Step . 3

Elapsed Time 2.07 (y)
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N/cm3 WATT/cm3 JOUllE/cm3 G(MeV/gs) Sq/cm3 Ci/cm3 ABI/Cm3
otls, B.SB07E+22 6.0674E-09 1.237082E+02 3.1820E+03 1.5452E+04 4.1763E-07 4.1179E-03

Production of E * 0. appm/y.
Production of Be *. 0. appm/y.

Elapsed Time .
W/cM3

otals. 8.507E+22

Step . 4

Elapsed Time
W/CM3

otalst B.5807E+22
Production Of
Production of

Elapsed Time .
N/cm3

otals* 8.58071+22

Step . S

Elapsed Time c
N/cm3

otals. 8.5807B+22
Production of
Production of

Elapsed Time .
N/c,

otals. * .5807E+22

Step * 6.

Elapsed Time I
N/cm3

otals, 8.58073+22
Production of
Production of

Elapsed Time .
N/cm3

otals, 8.5807B+22

Step . 7

Elapsed Time
N/cm3

otals. 8.5807E+22 f
Production of
Production of i

Elapsed Time . I
N/cv3

otals, 8.5807B+22

Step I 8

Elapsed Time
N/cm3

otals. 8.5807B+22 6
Production of
Production of E

Elapsed Time I 7
N/cm3

otals. 8.5807B+22 4

Step . 9

Elapsed Time * 8
)N/c3

otals. 8.5807B+22 6
Production of
Production of R

Elapsed Tim * 8
N/cm3

otals. 8.5807B+22 4

Step . 10

3.00 (y)
WATT/cn3 JOULE/cm3 G(NeV/g-s)

2.5081E-13 1.237079B+02 .5.5272E-02

3.07 (y)
WATT/cm3 JOULE/cm3

6.06751-09 1.237082E+02
S O. appm/y.

Ee . 0. appa/y.

4.00 (y)
larr/cm3 JOULE/cm3

3.0012B-13 1.237079Z+02

4.07 (y)
WATT/cm3 JOULE/cm3

6.0675B-09 1.2370821+02
E $ O. appm/y.

Ee . 0. appm/y.

5.00 (y)
IATT/cm3 JOVLE/Cm3

3.3840B-13 1.237079B+02

5.07 (y)
WATr/cm3 JOULE/cm3

6.0676S-09 1.237082E+02
E . O. appm/y.

Ee . O. appm/y.

6.00 (y)
lukTr/cm3 JOML/cm3

3.6812B-13 1.2370793+02

6.07 (y)
vATr/Cm3 .7EL/cm3

6.0676B-09 1.2370821+02
E O. appm/y.

Ee . 0. appm/y.

6.99 (y)
WATr/Cm3 JOULE/cm3

1.911BE-13 1.237079E+02

F.07 (y)
WATT/cm3 JOL1/cm3

6.06761-09 1.237082E+02
E 0. appm/y.
Ee . 0. appmt/y.

7.99 (y)
IUtT/CM3 JOULE/cm3

.0909B-13 1.2370791+02

.07 (y)
IwTT/cm3 JOULE/cm3

.0676B-09 1.237082E+02
H C 0. appli/y.
e . O. apptn/y.

.S9 (y)
IMTr/cm3 JOULE/cm3

.2299S-13 1.237079E+02

G (MeV/g8)
3.1820B+03

G(MeV/grs)
6.6140B-02

G (NeV/gBs)
3.18201+03

G (NeV/gs)
7.45771-02

G (1eV/g*s)
3.120E+03

G (HeV/ptu)
8.1125B-02

(NeV/g-c)
3.1820B+03

G(MeV/g s)
8.6209B-02

G(HeV/g-s)
3 .1820B+03

G(MeV/g's)
9.0155B-02

G(NCV/g-e)
3.1820B+03

G(MeV/g^s)
9.3219E-02

) q/cm3
2.6575B+02

Bq/cm3
i.551BE+04

I B/cm3
3.18001+02

Bg/cm3
1. 55701+04

Bq/cm3
3.58561+02

Bq/cm3
2 .5610E+04

Bq/cm3
3.90051+02

gq/cm3
1.5640E+04

Bq/cm3
4.1449E+02

Bq/cm3
1.5664E+04

Bq/cm3
4.3347B.02

Bq/cm3
1.5683B+04

Bq/cm3
4.4820E+02

Ci/cm3
7.1823E-09

Ci/cm3
4.1942B-07

Ci/cm3
8.5946E-09

Ci/cm3
4.2080E-07

Ci/cm3
9.6909E-09

Ci/cm3
4.2188E-07

Ci/cm3
1.0542B-0O

Ci/cm3
4.22721-07

Ci/cm3
1.1203B-08

Ci/cm3
4.2336E-07

Ci/cm3
1.17151-08

Ci/cm3
4.2387B-07

Ci/=3
1.2113E-08

ALI/cm3
8.7707B-05

ALI/Cm3
4.1397E-03

ALI/cm3
1.0495B-04

LI/cm3
4.15671-03

ALI/cm3
1.1834E-04

ALI/cm3
4.1698E-03

ALI/cm3
1.2873B-04

ALr/cm3
4.1800B-03

ALI/cm3
1.3680-04

AiI/cm3
4.1879E-03

ALI/cm3
1.43061-04

JLI/cw3
4.19411-03

ALI/cm3
1.4792E-04

Elapsed Time . 9.07 (y)
N/cm3 IMTT/cm3 JOUIE/cm3

otals. 8.5807B+22 6.0677E-09 1.237082E+02
Production of E . 0. appm/y.
Production of Re * 0. appm/y.

G(NeV/grs) Bq/cm3 Ci/cm3 ABI/cm3
3.1820E+03 1.5698+04 4.2426E-07 4.1989E-03
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Elapsed Time . 9.99 (y)
N/cm3 WATr/cm3 JOUIE/cm3 G(MeV/g*a) Bq/cm3

otals. 8.5807E.22 4.3378E-13 1.237079E+02 9.55971-02 4.5963E+02

Step s 11

Elapsed time * 10.06 (y)
N/cm3 IWATT/cm3 JOULE/cm3 G(NeV/g*.) Bq/cm3

otalss 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5709E+04
Production of X * 0. appm/y.
Production of He * 0. *ppmty.

Elapsed Time * 10.99 (y)
N/cm3 lWATT/cm3 JOUIE/cm3 G(MeV/g*s) Bq/cm3

otals, 8.5807E+22 4.4215E-13 1.237079E+02 9.74422-02 4.6850E+02

Step * 12

Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOULE/c3 G (NeV/grx) Bq/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5717E+04
Production of Y * 0. appoty.
Production of He * 0. appm/y.

Elapsed Time I 11.99 (y)
N/cm3 WATT/cm3 JOUIE/cm3 G(MeV/g*s) Eq/cm3

otals. 8.5807E+22 4.4865E-13 1.237079E+02 9.8875S-02 4.7539E+02

Step * 13

Elapsed Time 12.06 (y)
N/cm3 WAIT/cm3 J0UEE/cm3 G(MeV/ga) Bq/cm3

otals, 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E.03 1.57241+04
Production of B . 0. appm/y.
Production of He . 0. appmty.

Elapsed Time * 12.99 (y)
N/cm3 WATT/cl3 JOLE/cm3 G (MeV/g*s) Bq/cm3

otals, 8.58071+22 4.53703-13 1.237079E+02 9.9988E-02 4.80741+02

Step * 14

Elapsed Time 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 6.06771-09 1.237082E+02 3.1820E+03 1.57303+04
Production of H * 0. appm/y.
Production of He . 0. appmty.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals, 8.5807E+22 4.57621-13 1.237079E+02 1.0085E-01 4.8489E+02

Step 15

Elapsed Time 14.06 (y)
N/cm3 WATT/cm3 JOULIE/cm3 G(MeV/g*s) Bq/cm3

otal.. 8.58071+22 6.06771-09 1.237082E+02 3.1820B+03 1.S734E+04
Production of B * 0. appm/y.
Production of He a 0. appm/y.

Elapsed rime * 14.99 (y)
N/cm3 WATT/cal3 JOllL/cm3 G(XeV/g*s) Bq/cm3

otals. 8.58071+22 4.60661-13 1.237079E+02 1.01521-01 4.88121+02

Step s 16

Elapsed Time s 15.06 (y)
N/cm3 WATT/c=3 JOULE/clm3 G(NeV/g*s) Sq/ca3

otalst 8.58071+22 6.06771-09 1.237082E+02 3.18201+03 1.57371+04
Production of H i 0. appm/y.
Production of Re a 0. appm/y.

Ci/c3 ALI/cm3
1.2422E-08 1.5170E-04

Ci/cm3
4.2456E-07

Ci/cm3
1.2662E-08

Ci/cm3
4.2480E-07

Ci/cm3
1.2848S-08

Ci/cm3
4.2498E-07

Ci/cm3
1.2993E-08

CH/cm3
4.2512E-07

Ci/cm3
1.3105E-08

Ci/c13
4.2523E-07

Ci/cm3
1.3192E-08

ALI/cm3
4.20261-03

ALI/cm3
1. 5462E-04

ALI/cm3
4.2054E-03

ALI/cM3
1.56901-04

ALI/cm3

4.2077E-03

ALI/cm3
1. 5866E-04

ALI/cm3
4.20941-03

ALI/cm3

1.6003E-04

ALI /cm3
4.2107E-03

ALI/cm3
1.6110E-04

Ci/cm3 ARI/cm3
4.2532E-07 4.2118Z-03

Elapsed Time - s 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.58071+22 4.6302E-13 1.237079E+02
G(MeV/g*s) Bq/cm3

1.0204E-01 4.9062E+02
Ci/cm3 ALI/cm3

1.32601-08 1.6192E-04

Step . 17
AJBRF Reactor

AJIRR Ouaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 16.06 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

N 14 2.6484E+17
N 1S 9.7287E+14

Na 23 1.4723E+16

Ci/cm3 ALI/cm3 T/2
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Al 27 3.2262E+17
K 39 4.6135E+16
x 40 5.7880E+12 1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10 1.280E+03(My) K 40
F 41 3 .3294E+15

Ca 40 5.B480E+16
Ca 42 3.9031E+14
Ca 43 B.1440E+13
Ca 44 1;2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16
.V 50 4.7693E+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479B-16 1.489E+11(1y) V 50

V S1 1.90292+17
Cr 50 5.2922E+18
Cr 51 8.0359E+07 1.3648E-13 4.7126E-07 9.4923E-02 2.3272E+01 6.2B97E-10 8.8486E-07 2.770E+01 (d) Cr 51
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.47283+02 1.4229E-13 4.36062-11 4.2634E-04 8.0689S-01 2.1808E-11 1.13013-09 3.540E+00 (M) Cr 55
mlm 55 8.2737E+20
Mn 56 1.9982E+OB 6.03322-09 8.0809E-05 3.15953+03 1.49181+04 4.0319E-07 3.7296E-03 2.5793+00 (h) Nn 56
Fe 54 4.96383+21
Fe 55 7.7578+10 5.87953-13 7.32103-05 1.2958E-01 6.2303E+02 1.6839E-08 2.05621-04 2.735E+00 (y) Fe 55
Fe 56 7.78523+22
Fe 57 1.79B93+21
Fe 58 2.37592+20
Fe 59 8.0564E+08 3.0416E-11 1.68703-04 2.1512E+01 1.45263+02 3.925BE-09 2.6125E-04 4.450.+01 (d) Fe 59
Co 59 8.4506E+16
Co 60ml 3.66043+03 4.1217E-14 3.73683-11 3.4834E-03 4.0374E+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 60ml
Ni 58 5.99973+17
Ni 60 2.3111E+17
Ni 61 1.00473+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Ca 63 1.5687E+18
Cu 64 8.2059E+05 6.3030E-13 4.1582E-08 2.951BE-01 1.2438E+01 3.3618E-10 1.49322-06 1.2703+01 (h) Cu 64
Ca 65 6.99202+17
Cu 66 1.04923+03 4.3878E-13 1.9372E-10 2.4227E-02 2.37653+00 6.4231E-11 3.8025E-08 5.100E+00 (m) Cu 66
Zn 64 2.40843+16
zn 66 1.38263+16
Zn 67 2.0318E+15
zn 68 9.3164.+15

AJBRP Reactor

Nuclide N/cm3 WATT/cm3 JO1L/cm3 G(KeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 8.0992E+05 1.4176E-12 1.93803-07 3.1969E-01 5.9245E+00 1.6012E-10 9.4793E-06 1.0973+00 (d) As 76
Br 79 3.06722+14
Br 81 2.9837E+14
Rb 85 8.16553+1S
Rb 87 3.1488E+15 1.8202E-17 3.9749E+01 0.00003+00 1.4419E-03 3.8970E-14 2.1617E-09 4.796E+04(My) Pb 87
No 92 1.63043+16
No 94 1.0163E+16
Mo 95 1.7491E+16
No 96 1.8326E+16
No 97 1.0492E+16
No 98 2.6511E+16
MolOO 1.0580E+16
AglO7 9.2947E+14
A9109 8.63523+14
A9110 4.7981E+01 2.60903-13 9.29793-12 5.8303E-03 1.34643+00 3.6388E-11 B.85763-10 2.4703+01 (s) Agl10
6-1121 1.0679E+16
shl22 8.4273E+OS 4.02742-13 1.3535E-07 1.3674E-01 2.5076E+00 6.7772E-11 4.26463-06 2.6963+00 (d) Bb122
Sb123 7.9872E+15
Ba130 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+3.12
IY182 1.0455E+15
W183 5.6455E+14
10184 1.2088E+15
1186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807E+22 6.06773-09 1.237082E+02 3.1820E+03 1.57393+04 4.2538E-07 4.2126E-03
AJER3 Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time : 16.06 (y) Cooling Time 0.

COMPOSITION s



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 121 of 384

E14ENT ATOMES/cm3

E 1. 16518E.07
He 2.53342S+04
Li 0.00000E.00
Be 0.00000E+00

B 1.19749E-02
C 1.04793E+07
N 2.65812E+17
0 4.34849E-06

Na 1.47231E+16
Mg 2. 90134E+05
Al 3.22619E+17
Si 2.13283E+06

S 3.550810E-03
Cl 1.33393E+04
Ar B.58518E+03

r 4.947011E+16
Ca 6.03257E+16
Sc 2.44026E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn I.27369B+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.24580E+06
Ge 5.i42391+01
As 8.32629E+16
Se 2.28663E+08
Br 6.05099E+14
Kr 2.48066E+06
Rb 1.13142E+16
Sr 3.28205E+06

Y 4.26810E+00
Zr 1.89528E+03
No 2.15883E+03
MD 1.09868E+17
Tc 9.04619E+06
Ru 2.22115E+06
Pd 1.34860E+05
Ag 1.79299E+15
Cd 5.91913E+07
In 5.01239E-06
Sn 2.28325E+06
Sb 1.86661E+16
Te 1.36523E+08
I 1.87559E1-03

Xe 1.1436E+06
Cs 1.56902E+05
Ba 1.40818E+17
La 9.37620E705
Ce 0.00000E+00
Pr 0.0000DE+00
Nd 0.500000E+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
To 0.00000E+00
Dy 0.00000E+00
Ho 0.00000E+00
Er 0.500000E+00
Tm 0.00000E+00
Yb 0.00000E+00
Lu 0.00000E+00
Ef 3.72487E-02
Ta 4.94772E+04

W 3.94515E+1S
Re 5.26952E+06
Thb. 0.00000E+00

U 0.OOOOOE+00
Np 0.00000E+00
Pu 0.00000E+00

Production of H . o. appm/r.

Production of He I 0. appm/y.
AJfiRIF Reactor

AJR Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gama-rays

Group Z-range MeV/cm3*s Photons/cm3*z

1 ( 10 -1 100 heV) 1.092215+00 1. 9858E+01

2 ( 0.1 -s 0.2 MeV) 1.08ilE+00 6.9747E+00

3 ( 0.2 -> 0.4 MeV) 8.7608E-01 2.92032+00

4 C 0.4 -s 0.6 MeV) 4.7834E+00 9.5667E+00

5 ( 0.6 -s 0.8 MeV) 3.7145E-01 5.30641-01
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6
7
8
9

10
11
12
13
14
15

( 0.8 -s 1.0 MeV)
( 1.0 -. 1.22 MeV)
(1.22 -. 1.44 MeV)
(1.44,--1.66 KeV)
(1.66 -. 2.0 MeV)
( 2.0 -, 2.5 MeV)
( 2.5 -3. 3.0 Mev)
( 3.0 -. 4.0 eV)
( 4.0 -> 5.0 Mev)
( 5.0 -. 6.5 MeV)

1.2489E.04
9.77263+01
1.0303E+02
1.3642E-0l
7.42503+03
4.5194E+03
7.9297S+02
7.9524E+01
0.00003+00

0.0000E+00

1.3877E+04
8.8042E+01
7.74643+01
8.80133-02
4.0574E+03
2.0086E+03
2.8835E+02
2.27213+01
0. 0000+00

0.0000+00

18-Group gaema source distribution (Photons/ce3*s)
SCALE-ORN0L 18-Group gasmia Library from 10 NeV to 10 KeV

0.00003+00 0.0000E+00 0.0000E+00 0.00003+00 2.2721E+01 2.88353+02
2.0086E+03 4.0574E.03 7.7552E+01 8.8042E+01 1.38773+04 5.3064E-01
9.5667E+00 1.4601E+00 1.46013+00 6.97473+00 9.92893+00 9.9289E+00

AJ.RW Reactor
AJ3R. Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time I 338.65 (d)

Nuclide N/c03 IfATT/cm3 JOULE/cm3 G(NeV/gS) Hq/cm3 Ci/cM3 ALI/cu3

N 14
N 15

Ka 23
A1 27
8 39
X 40
It 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 4B
Ti 46
Ti 47
Ti 48
Ti 49
fi 50

V 50
V 51

Cr SO
Cr 52
Cr 53
Cr 54
Mn 55'
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 5B
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Sr 79
Br 81
Rb 85
Rb 87
No 92
No 94

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.61353+16
5.78803+12
3.3294E+15
5.8480Z+16
3.9031E+14
8.1440E+13
1.2584E+15
2.4130E+12
1.128.S3124
5.8301S+16
5.2577E+16
5.2096E+17
3.8231.E+16
3.6606E+16
4.7693E+14
1.9029S+17
5.29223+18
1.0206E+20
1.13571E+19
2 .8806E+18
8.2737E+20
4.9638E+21
6. 1332E+10
7.78523+22
1. 7989E+21
2.3759E+20
8.45063+16
5.99972+17
2.3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E+15
3.1488E+15
1.6304Z+16
1. 0163E+16

1. 0803E-17 6.2 955E-01 1.94443-06 9.93222-05 2.6844E-15 6.1691S-10 X 40

1.22893-23 8.33293+01 9.53243-12 7.0337E-11 1.9010E-21 3.4479E-16 V 50

4.6482E-13 5.7879E-05 1.0244E-01 4.9256S+02 1.3312E-08 1.6256E-04 Fe SS

2.1617E-09 Rb 871.82023-17 3.97493+01 0.O000E+00 1.44193-03 3.8970E-14

AJ3RF Reactor

Nuclide N/cm3 WATT/cM3 .7073L/cm3 G(4ev/g-s) Sq/cm,3 Ci/cm3 ALI/cul3

NO 95
No0 96
140 97
no0 98
140100
AglO7
Aglog
6b121

Sb123
RaflO

,Bal32
Ba134
RaI35

1.7491S+16
1.8326E+16
1.0492E+16
2.6511E+16
1.0580E+16
9.2947E+14
8.6352E+14
1. 0679E+16
7.9872E+15
1.4927E+14
2 .4223E+14

3 .4036E+15
9 .2828E+1S
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ja136 1.1060E+16

B1a38 1.0096E+17
W180 4.73423+12

W1I12 1.04553+1S
W183 5. 6455E+14

1184 1.2088E+1S
3186 1.1216E+15

338.6 Cd) 4.6485E-13 1.237079E+02 1.0245E-01 4.9256E+02 1.33123-08 1.6256E-04

AJSRF Reactor
AJBFP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 338.65 (d)

Energy distribution of decay gSama-rays

Group E range MeV/cm3*s Photons/cm3.0

1 C 10 -a 100 leV) 8.1864E-01 1.4884E+01

2 ( 0.1 -> 0.2 NeV) 0.00003+00 0.0000E+00

3 ( 0.2 -> 0.4 MeV) 0.0000E+00 0.0000E+00

4 C 0.4 -> 0.6 MeV) 1.0151B-09 2.03013-09

S ( 0.6 -> 0.8 MeV) 0.0000Z+00 0.0000E+00

6 ( 0.8 -> 1.0 MeV) 0.0000E+00 0.0000E+00

7 ( 1.0 ->1.22 MeV) 0.0000B+00 0.0000E+00

8 (1.22 ->1.44 MeV) 0.00003+00 0.0000E+00

9 (1.44 ->1.66 MeV) 1.55253-05 1.0016E-05

10 (1.66 -> 2.0 MeV) 0.0000E+00 0.0000E+00

11 ( 2.0 -> 2.5 MeV) 0.0000E+00 0.0000E+00

12 ( 2.5 -a 3.0 MeV) 0.00003+00 0.0000E+00

13 ( 3.0 -> 4.0 MeV) 0.00003+00 0.0000E+00

14 ( 4.0 -> 5.0 MeV) 0.0000E+00 0.0000E+00

15 S.0 -> 6.5 MeV) 0.0000E+00 0.0000E+00

18-Group gaa source distribution (Photons/cm3 s)

SCALE-ORNL 18-Group gamna Library from 10 MeV to 10 KeV

0.00003+00 0.00003+00 0.0000E+00 0.070005+00 0.0000E+00 0.00003+00

0.00003+00 0.0000E+00 1.0016E-05 0.0000E+00 0.0000E+00 0.0000E+00

2.0301E-09 0.0000E+00 0.00003.00 0.00003+00 7.4422E.00 7.4422E+00

AJBRF Reactor
Aj3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 1.16518E+07
He 2.53342E+04
Li 0.00000E+00
Be 0.00000E+00

E 1.19749E-02
C 1.04781E+07
N 2.65812E+17
0 4.48026E-06

Ka 1.47231E+16
Mg 2.90718E+05
Al 3.22619E.17
Si. 2.13284E+06
S 3.96167E-03

Cl 1.34787E+04
Ar 8.42661E+03

K 4.94701E+16
Ca 6.03257E+16
Sc 2.58163E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
wi i.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.24611E+06
Ge 5.24970E+01
As 8.32629E+16
Se 2.29473E+08
Er 6.05099E+14
Kr 2.48440E+06
Rb 1.13142E+16
Sr 3.39836E+06

Y 4.31304E+00
Zr 1.91309E+03
Nb 2.37924E+03) 1.09868E+17
Tc 9.12675E+06
Ru 2.22132E+06
Pd 1.34921E.05
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Ag 1.79299E+1S
Cd 5.93454E+07
In O.OOOOOE0+O
Sn 2.30323E+06
Sb 1.86661E+16
Te 1.39601E+08

I 1.96652E-03
Xe 1.16781E+06
Cs 1.51804E+05
Ba 1.40t8lE+17
La 9.37794E+05
Ce 0.00000.00
Pr O.ODOOOE.O0
1qd O.OOOODED.0
Pm 0.OOOOOE+O0
Sm 0.00000E+00
Eu O.OODDDE+OO
Gd 0.00000E+00
7b 0.00000+00
Dy 0.00000E+00
Ho 0.000000E+O
Er 0.00000E+00
TM 0.000000E+O
Yb O.OOOOOE+OO
Lu 0.000000E+O
Ef 3.72488E-02
Ta 5.22919E+04
W 3.94515E+15

Re 5.33684E+06
Th 0.000000E+O

U 0.00000+00
lp O.OOOOOE+00
Pu O.OOOOOE+00

Totals * . 58066E+22

AJB3RF Reactor
AJERF Omaha Veterans Affirs Hospital Reactor Facility Activation

Time D (Sv/h) Bq/g Bq/cm3
zero 7.955E-04 1.9603+03 1.5743+04

338.6 Cd) 2.5613E-08 6.134E+01 4.926E+02

AJ.BRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.0000.OO(ccm3) of Rebar

AJBRF Soil (Side) Flux

Ci/m3 ALI/cm3 UXATT/cm3 JOUL3/cM3
4.2543-01 4.213E-03 6.0611-09 1.237082E.02
1.331E-02 1.626E-04 4.6493-13 1.237079E+02

AJBRF Soil (Side) Flux

Time Becquerel Sv/h ALI Watt
zero 1.5743+04 7.955E-04 4.213E-03 6.0683-09

338.6 (d) 4.9263+02 2.561E-08 1.626E-04 4.649E-13

AJERF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Dq/Kg 3W/KXg Ci/K MeV/g*s
zero 1.960E+06 7.556E-10 5.297E-05 3.182E+03

338.6 (d) 6.134E+04 s.789E-l4 1.6583-06 1.024E-01

W.IMRP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time NB/g Sv/h W/g Cl Index
zero 1.960E+03 7.955E-04 7.556E-10 3.3193+03

338.6 (d) 6.134E+01 2.561B-08 5.7893-14 2.045E-01

AJBRF Soil (Side) Flux

A.3RF Soil (Side) Flux

Step 1 * Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause Of

Step 4 Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

step 7 * Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

2.27682E+06(s),
2.925923+07(s),

2.276823+06(s),
2.925929+07(s).

2.27682E+06(s).
2.925923+07(s),

2.276823+06(o),
2.92592E+07 (s),

2.27682E+06(s),
2.92592E+07 (s),

2.276823+06(s).
2. 92592E+07 (s)

2.276823+06 (s)
2.92592E+07 (),

2.27682E+06 (),
2.92592E+07 (),

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

Zlapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

Intervals . 2

Intervals s 2

Intervals * 2

Intervals * 2

Intervals , 2

Intervals , 2

Intervals * 2

Intervals * 2
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Step 9 *Activation of 2.276821.06(s), i.e.
Cold Pause of 2.92S921.07(s), i.e.

Step 10 *Activation of 2.276821.06(s), i.e.
Cold Pause of 2.925922.07(s), i.e.

Step 11 *Activation of 2.276821+06(s), i.e.
Cold Pause of 2.925923,07(s), i.e.

Step 12 .Activation of 2.27682Z,06(s), i.e.
Cold Pause of 2.92S921+07(s), i.e.

Step 13 Activation of 2.276821+06(s), i.e.
Cold Pause of 2.92592S,07(s), i.e.

Step 14 *Activation of 2.276823,06(s), i.e.
Cold Pause of 2.92S923+07(s), i.e.

step 15 Activation of 2.276821.06(s), i.e.
Cold Pause of 2.925923,07(a), i.e.

Step 16 *Activation of 2.276822+06Cs), i.e.
Cold Pause of 2.925921+07(s), i.e.

Step 17 Activation of 2.276822+06(s). i.e.
cold Pause of 2.925921+07(s), i.e.

Step 18 Activation of 2.276821+06(m), i.e.

26.35 Cd)
338.65 Cd)

26.3S Cd)
338.65 Cd)

26.35 Cd)
338.65 Id)

26.35 Cd)
33B.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)

8.07 (y)
8.99 Cr)

9.07 (y)
9.99 Cr)

10.06 Cr)
10.99 Cy)

11.06 Cy)
11.99 Cr)

12.06 Cr)
12.99 Cr)

13.06 Cr)
13.99 Cr)

14.06 Cy)
14.99 Cr)

15.06 Cr)
15.99 Cy)

16.06 Cr)
16.99 Cr)

17.06 Cy)

Intervals 2

Intervals i2

Intervals , 2

Intervals , 2

Intervals 2

Intervals ,2

Intervals ,2

Intervals ,2

Intervals , 2

Intervals , 2

cooling Times Cs)

2.9259E.07

338.6 Cd)

A235P Reactor

Step . 1

Elapsed Time * 26.35 Cd)
N/cm3 - WATT/om3 JOr.LB/cs3

otals, 8.58071.22 6.06712-09 1.2370815.02
Production ofN , 0 . appIr.
Production of He . 0. appe/..

Elapsed Time . 365.00 Cd)
N0/ne3 WATT/cm3 .70UL1/cM3

otals. 8.5807E.22 1.05453-13 1.2370791.02

GCKeV/g-D) Sq/ce.3
3.1819E+03 1.5257E.04

Ci/crs3 A.LI/cm.3
4.12353-07 4.05727-03

Ci/cm3 ALI/cm3
3.01932-09 3.6871E-05

GC8IeV/9g5) Sq/ce3
2.32361-02 1.11713+02

Step . 2

Elapsed Time , 1.07 Cr)
N/cm3 WATT/cem3 JOULE/Cu3

otals. 8.58071.22 6.06733-09 1.2370818+02
Production of H , 0. appm/y.
Production of Be , O. appm/ry.

Elapsed Time , 2.00 Cr)
0/C.3 WhTTI/c3 JOML3/cs3

otals, 8.58071,22 1.87281-13 1.2370798.02

GCNev/g's) Sq/cme3
3.18191.03 1.53673.04

Ci/Cs3 AL1/cm3
4.1533E-07 4.08981-03

Ci/ce.3 ALI/cm3
5.36301-09 G.94912-05

OC(NaV/gs) Bq/cme3
4.3272Z-02 1.98433.02

Step . 3

Elapsed Time 2.07 Cr)
N/cm3+ WATZ/cs3 .70ML/ce.3

otals. 8.58073.22 6.0674Z-09 1.237082R.02
Production of 3 O . apps./y.

* Production of Re . 0. appia/y.

Elapsed Tiee * 3.00 (y)
1/cmd 11ATr/cm3 .IOULZ/Cie3

otals. 8.58071+22 2.50811-13 1.2370793.02

GCNCv/g.8) Bq/ce3
3.18203.03 1.54523.04

Ci/cn3 A~LI/cm3
4.17633-07 4.11791-03

Ci/cm3 ALI/ce3
7.18233-09 8 '77072-05

G(NeV/9-8) 3q/cm3
5.S2723-02 2.6575E+02

Step.1 4

Elapsed Time a 3.07 Cr)
N/ cm3 WATI/dm3a JOULI/cm3 G(KeV/g-s)

otals. 8.58073.22 6.06753-09 1.2370821+02 3.18203.03
Production of N 0 . appe./r.
Production of He. 0 . appm/r.

Ilapsed Time s 4.00 Cr)
N/cei3 WATI/cme3 JO=L/ce3 0 (NoV19s)

otals, 8.58071.22 3.00123-13 1.2370795,+02 6.61403-02

Step, I 5

Ilapsed Time a 4.07 C'

2q/cze3
1.55181.04

Ci/ca3 ALI/ae.3
4.19423-07 4.1397E-03

Bq/ce.3 Ci/CM3 S LI/ce.3
3.18001.02 8.59463-09 1.04951-04
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N/cm3 10T=/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3
otals. 8.5807E+22 6.0675E-09 1.237082E+02 3.1820E+03 1.5570E+04

Production of H 0. appm/y.
Production of He O. appmly.

Elapsed Time . 5.00 (y)
N/cm3 WATr/cm3 JODLS/cm3 G(MeV/g's) Sq/cm3

otals. 8.58071+22 3.3840E-13 1.237079E+02 7.4577E-02 3.58B6E+02

Step . 6

Elapsed Tine . 5.07 (y)
N/cm3 1027/0.3 JODLE/cm3 G(MeV/g-s) Bq/0.3

otals. 8.5807E+22 6.0676E-09 1.2370t2E+02 3.1820E+03 1.5610E+04
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 1aTT/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3

otals. 8.5807E+22 3.6812E-13 1.237079E+02 8.1125E-02 3.9005E+02

Step . 7

Elapsed Time * 6.07 (y)
R/cm3 WATT/cm3 JOULE/cm3 G(1eV/g-s) Bq/cm3

otals, B.S8071+22 6.0676E-09 1.237082B+02 3.1820E.03 1.56401+04
Production of H 0. appm/y.
Production of He . O. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 MATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 8.5807E+22 3.9118-13 1.237079E+02 8.62091-02 4.1449E+02

Step I B

Elapsed Time . 7.07 (y)
N/cm3 ,AtrT/cm3 JOULs/cm3 G(Mev/g-s) Bq/cm3

otals. 8.5807B+22 6.0676E-09 1.237082E+02 3.1820E+03 1.56641+04
Production of H . 0. appm/y.
Production of Re * 0. appm/y.

Elapsed Tie s 7.99 (y)
N/cm3 11ATT/cm3 JOULE/cm3 G(1eV/g-s) Bq/cm3

otals. 8.5807E+22 4.0909E-13 1.237079E+02 9.0155E-02 4.33471+02

Step . 9

Elapsed Time * 8.07 (y)
N/cm3 %ATT/cm3 JOD=E/cm3 G0(eV/gsa) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.18201+03 1.56S31+04
Production of E * 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 IAATr/cm3 JOULE/cm3 G(NeV/ges) Sq/cm3

otals. 8.5807S+22 4.2299E-13 1.237079E+02 9.32191-02 4.48201+02

Step * 10

Elapsed Time * 9.07 (y)
N/cm3 laTr/cm3 JOULE/cm3 0(NeV/ges) Bq/cm3

otals. 8.5807E+22 6.0677B-09 1.2370821+02 3.18201+03 1.5698H+04
Production of B I 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 MOT/cm,3 JOULE/cm3 G(MeV/grs) Bq/cm3

otals. B.5807S+22 4.3378E-13 1.237079E+02 9.55978-02 4.5963E+02

Step * 11

Elapsed Time 10.06 (y)
N/Ic3 WATT/cm3 JO0LE/cm3 G(MeV/gsa) Bq/cm3

otals. 8.5807E+22 6.06771-09 1.2370821+02 3.1B201.03 1.5709B+04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 10.99 (y)
N/cm3 WATT/CM3 JOULE/cm3 G(MeV/gss) Bq/cm3

otals. 8.58071+22 4.4215E-13 1.237079E+02 9.74421-02 4.68SOE+02

Step * 12

Elapsed Time * 11.06 (y)
N/cm3 11r/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3

otals. 8.58071+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57175+04
Production of H i O. appm/y.
Production of He s 0. appm/y.

Ci/cu 3 ALI/cm3
4.20BO-07 4.1567E-03

Ci/cm3 ALI/Ca3
9.6909E-09 1.1834E-04

Ci/cm3 A.I/C0.3
4.21881-07 4.1698E-03

Ci/cm3 ALI/cm3
1.0542E-08 1.28731-04

Ci/cm3 ALI/cm3
4.2272E-07 4.18001-03

Ci/Cel3 ALI/cm3
1.1203E-08 1.3680Z-04

Ci/cm3 ALI/0m3
4.2336E-07 4.1879E-03

Ci/CM3 AEI/c03
1.1715E-08 1.4306E-04

Ci/cm3 AlI/0.3
4.23871-07 4.19411-03

Ci/CM3 ALI/c.3
1.2113E-08 1.4792E-04

Ci/cm3 ALI/C.3
4.2426E-07 4.1989Z-03

Ci/cm3 AL11CM3
1.2422E-08 1.5170E-04

Ci/cm3 ALI/cm3
4.2456E-07 4.2026E-03

Ci/cm3 ALI/CM3
1.2662E-08 1.5462E-04

Ci/ce3 A5.I/c03
4.2480E-07 4.2054E-03
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Elapsed Time . 11.99 (y)
K/cm3 WATr/cm3 JOULE/cm3

otals. 8.5807E.22 4.4865E-13 1.237079E+02

Step , 13

Elapsed Time 12.06 Iy)
N/cm3 WATT/cm3 JOLE/cm3

otals. 8.5807E.22 6.0677E-09 1.2370823+02
Production of B s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WaATT/cm3 JOtULE/cm3

otals. B.S807E+22 4.5370E-13 1.237079S+02

Step * 14

Elapsed Time * 13.06 (y)
N/cm3 WATT/Cm3 J0UlLE/cm3

otals. 8.5807E+22 6.0677E-09 1.2370823+02
Production of B. 0. appm/y.
Production of He 0. *ppm/y.

Elapsed Time 13.99 (y)
N/cm3 WATT/Cm3 JOUBE/cm3

otals. 8.5807E+22 4.S762E-13 1.2370793+02

Step * 15

Elapsed Time * 14.06 (y)
N/cm3 WATT/cm3 3OULE/cm3

otals. 8.58073+22 6.0677E-09 1.237082E+02
Production of HN. 0. appm/y.
Production of He t 0. appm/y.

Elapsed Time . 14.99 (y)
N/cm3 WATT/cm3 JO3UE/cm3

otals. 8.58073+22 4.60663-13 1.237079E+02

Step . 16

Elapsed Time s 15.06 (y)
N/cm3 WATTT/cm3 J.70U/cm3

otals, 8.5807E+22 6.0677E-09 1.237082E+02
Production of H i 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time , 1S.99 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 4.63023-13 1.237079E+02

Step , 17

Elapsed Time 16.06 (y)
K/cm3 WATT/cM3 JOULE/cm3

otals. 8.58073+22 6.06773-09 1.237082l+02
Production of N . 0. appm/y.
Production of Be r 0. appm/y.

Elapsed Time * 16.99 (y)
N/cm3 WATr/cm3 JOLE/cm3

otals. 8.5807E+22 4.6485E-13 1.237079E+02

G(NeV/gqs) Bq/cm3
9.8875E-02 4.7539E+02

Ci/Cm3 ALI/cm3
1.2848E-08 1.5690E-04

C (MeV/gps )
3.1820E+03

G (MeV/gs )
9.9988E-02

G (MeV/gs )
3 .1820E+03

G (MeV/grs)
1.0085E-01

G(MeV/g-s)
3.18203+03

G(NeV/g.6)
1. 0152E-01

G 7Mev/g~s)
3.1820E+03

G(Mev/gs)
1.02043-01

G (NCV/gV)
3.1820E+03

G (NeV/gas)
L.024SE-01

I q/cm3
1.57243+04

Eq/cm3
4.80743+02

Bq/cm3
1.5730E+04

Bq/cm3
4.8489E+02

Bq/cm3
1. 5734E+04

Bq/cm3
4. 8812E+02

Bq/cm3
1.5737E+04

Bq/cm3
4.9062E+02

8q/cm3
1.573 9E+04

Bq/cm3
4. 9256E+02

Ci/cm3
4.2498E-07

Ci/cm3
1.2993E-08

Ci/cm3
4.2512E-07

Ci/cm3
1.3105E-08

Ci/cm3
4.2523E-07

Ci/cm3
1.3192E-08

Ci/cm3
4.2532E-07

Ci/cm3
1.32603-08

Ci/cm3
4.2538E-07

Ci/cm3
1.3312E-08

ALI/cm3
4.2077E-03

ALI/cm3
1.5866E-04

ALI/cm3
4.2094E-03

ALI/cm3
1.6003E-04

ALI/cm3
4.2107E-03

ALI/cm3
1.6110E-04

ALI/cm3
4.21183-03

ALI/cm3
1.6192E-04

ALI/cm3
4.21263-03

AII/cm3
1.6256E-04

Step I 18
WEEP Reactor

A18RY Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 17.06 (y) Cooling Time 0.

Nuclide N/cm3 WAT7/cm3 JOULE/cm3 O(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

S 14 2.64843+17
S 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

K 39 4.63353+16
x 40 5.7880E+12 1.08033-17 6.2955E-01 1.94443-06 9.9322E-OS 2.6844Z-15 6.16913-10
r 41 3.32943+15

CE 40 5.8480E+16
Ca 42 3.90313+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17

1.2803+03(My) K 40
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Ti 49 3.8231E+16
Ti SO 3.6606E+16

V SO 4.7693E+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 1.489E+.110y) V SO
V 51 1.9029E.17

Cr SO 5.292E+18
Cr 51 8.0359E+07 1.3648E-13 4.7126E-07 9.49233-02 2.3272E+01 6.2897E-10 8.8486E-07 2.770E+01 (d) Cr 51
Cr 52 1.0206E+20
Cr 53 1.15713+19
Cr 54 2.88063+18
Cr 55 2.4728E+02 1.4229E-U3 4.36063-11 4.26342-04 8.06893-01 2.1808E-11 1.13013-09 3.540E+00 (a) Cr 55
Mn SS 8.27373+20
Mn 56 1.99823+08 6.03323-09 8.0809E-05 3.15953+03 1.49183+04 4.0319E-07 3.7296E-03 2.5793+00 (h) Mn 56
Fe 54 4.96383+21
Fe SS 7.7815E+10 5.89753-13 7.3434E-05 1.29983-01 6.24943+02 1.6890-OS 2.0625E-04 2.735E+00 (y) Fe SS
Fe 56 7.7852E+22
Fe 57 1.79893+21
Fe 58 2.37593+20
Fe 59 8.0564E+08 3.0416E-11 1.6870E-04 2.15123+01 1.4526E+02 3.92S83-09 2.6125E-04 4.4503+01 (d) Fe 59
Co 59 8.4506E+16
Co 60ml .3.66043+03 4.12173-14 3.7368E-11 3.48343-03 4.03743+00 1.0912E-10 6.86633-09 1.0473+01 (a) Co 60ml
Ni 58 5.9997E+17
Ni 60 2.31113+17
Si 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.56873+18
Cu 64 8.2059E+OS 6.30303-13 4.152B3-08 2.95183-01 1.24383+01 3.3618E-10 1.4932E-06 1.2701+01 (h) Co 64
Cu 65 6.99203+17
Co 66 1.04923+03 4.3878E-13 1.93723-10 2.42273-02 2.3765E+00 6.4231E-11 3.8025E-08 5.1000E+0 (e) Cu 66
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+1S
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/cm3 NATT/cm3 JOULBE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 8.09923+05 1.4176E-12 1.93803-07 3.19693-01 5.9245E+00 1.6012E-10 9.47933-06 1.097E+00 (d) As 76
Ur 79 3.0672E+14
Br 81 2.98372+14
Rb 85 8.16553+15
Rb 87 3.1488E+15 1.82023-17 3.97493+01 0.O0003+00 1.4419E-03 3.8970E-14 2.16173-09 4.7963+04 (0y) Rh 87
INo 92 1.6304E+16
Mo 94 1.0163E+16
Mo 95 1.74913+16
MO 96 1.8326E+16
Mo 97 1.04923+16
Mo 98 2.6511E+16
MolOO 1.0580E+16
A9107 9.2947E+14
Ag1O9 8.63523+14
Agll 4.79813+01 2.6090E-13 9.2979E-12 S.83033-03 1.3464E+00 3.638SE-11 S.8576E-10 2.4703+01 (5) Ag910
Sb121 1.06793+16
Sbl22 8.42733+05 4.02743-13 1.35353-07 1.36743-01 2.5076E+00 6.7772E-11 4.2646E-06 2.6963+00 (d) Sb122
Sb123 7.98723+15
Ba130 1.4927E+14
Bal32 1.4223E+14
8al34 3.40363+15
Ba135 9.2828E+15
Ba136 1.1060E+16
Bal37 1.5817E+16
3al38 1.0096E+17
ma80 4.7342E+12
W182 1.0455E+15
tria3 5.6455E+14
1184 1.2088E+15
F186 1.1216E+15

here are 81 Nuclides.

Totals: 8.58073+22 6.0677E-09 1.237082E+02 3.1820Z+03 1.57413+04 4.25443-07 4.2132E-03
aJ23F Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 17.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 1.233722+07
He 2.68244E+04
Li 0.00000E+O
Be 0.00000+00

B 1.26793E-02
C 1.10951B+07
N 2.65812E+17
0 4.61203E-06

Na 1.472313+16
Mg 3.07235E+05
A1 3.22619E+17



Attachment H1: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 129 of 384

Si 2.25829E+06
S 3.99411E-03

Cl 1.41322E+04
Ar 9.07114E+03

K 4. 94701E+16
Ca 6. 03257E+16
Sc 2.59470E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn .27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.31910E+06
Ge 5.55120E+01
As E.32629E+16
Se 2.42161E+08
Br 6.05099E+14
Fr 2.62680E+06
Rb 1.13142E+16
Sr 3.48195E+06

1 4.52181E+00
Zr 2.00781E+03
Nb 2.42109E+03
Mo 1.09868E+17
Tc 9.5t304E+06
Ru 2.35183E+06
Pd 1.42827E+05
Ag 1.79299E+15
Cd 6.26880E+07
In S.01239E-06
So 2.41874E+06
Sb 1.86661E+16
Te 1.44737E+08

I 1.99128E-03
Xe 1.18305E+06
CS 1.71369E+0S
Ba 1.40818E+17
La 9.92784E+05
Ce 0.0000E+0
Pr 0.0000E+0O
Nd O.OOOOOE+00
Pm O.OOOOOE+00
Sm 0.000000E+0
Eu 0.00000E+00
Gd 0.00000+00
Tb O.OOOOOE+0OO
Dy 0.00000E+00
Bo 0.000000E+0
Er O.OOOOOE+00
TM O.OOOOOE+00
Yb 0.OOO0OE+OO
Lu 0.00000E+00
Ef 3.94398E-02
Ta 5.25810E+04

W 3.94515E+1S
Re 5.58360E+06
lb 0.0000+00

U 0.00000E+00
Np O.OOOOOE+00
Pu O.OOOOOE+00

Production of H1, 0. Appm/y.

Production of Re 0. appm/y.
AJBRF Reactor

AJBPW Oaba Veterata Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay ganma-rays

Group i range NeV/cm3-s Photons/cm3*s

1 ( 10 -l 100 aeV) 1.0953E+OO 1.9915E+0l

2 ( 0.1 -s 0.2 MeV) 1.08113+00 6.9747E+00

3(0.2 -> 0.4 MeV) 8.7608t-01 2.9203E+00

4 ( 0.4 -> 0.6 MeV) 4.7834E+00 9.5667E+00

5 ( 0.6 -> 0.8 MeV) 3.7145E-01 5.3064E-01

6 ( 0.8 -a 1.0 NeV) 1.24893+04 1.3t773+04

7 ( 1.0 -al.22 MeV) 9.7726E+01 S.80423+01

8 (1.22 -a1.44 MeV) 1.0303E+02 7.7464Z+01

9 (1.44 - Kl.66 MeV) 1.3642E-01 8.50133-02

10 (1.66 -a 2.0 MeV) 7.4250E+03 4.05743+03

11 ( 2.0 -a 2.5 MeV) 4.5194E+03 2.0086E+03

12 ( 2.5 -a 3.0 NeV) 7.92973+02 2.88353+02

13 ( 3.0 -a 4.0 MeV) 7.9524E+01 2.27213+01

14 ( 4.0 -a 5.0 MeV) 0.0000.00 0.0000+00

15 S.0 -a 6.5 MeV) 0.00003+00 0.00003+00

18-Group gamma source distribution (Photons/cm3*s)

SCALZ-ORNL 18-Group gama Library from 10 MeV to 10 XeV
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0.0000E+00 O.OOOOE+000 0.0000+00 0.0000+00 2.2721E+01 2.8835E+02
2.0086E+03 4.0574E+03 7.7552E+01 8.8042E+01 1.3877E+04 5.3064E-01
9.5667E+00 1.4601E+00 1.4601E+00 6.9747&+00 9.9577E+00 9.9S77+.00

A7EEF Reactor
AJBRF Omaba Veterans Affirs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Nuclide N/cm3 1qATz/cm3 JOMLE/cm3 G(Mev/g-s) flqCa3 Ci/cm3 ABI/cm3

N 14

N 15

Na 23
Al 27

K 39

K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr SO
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe SS
Fe 56
Fe 57
Fe 58
Co 59
Ni SB
Ni 60
Ni 61
lNi 62
Ni 64
Cu 63
Co 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
AS 75
Br 79
Br S1
Rb 85
Rb 87
No 92
No 94

2.6484E+17
9.7287E+14
1. 4723E+16
3.2262E+17
4.6135E+16
5.7880E+12
3.3294E+15
S.8480E+16
3.9031E+14
8.1440E+13
1.2584E+15
2.4130E+12
1.12381.E+14
S.8301E+16
5.2577E+16
5.2096E+17
3.B231E+16
3.66,06E.16
4.7693E+14
1.9029E+17
5.2922E+18
1. 0206E+20
1.1571E+19
2.8806E+18
8.2737E+20
4.96383.21
6.15201+10
7.7852E+22
1.7989E+21
2.3759E+20
8.4506&+16
5.9997&+17
2.3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6. 9920E+17
2.4084E+16
1.3826E+16
2. 0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E1.S
3.148JE+15
1.6304E+16
1.0163E+16

1.0803E-17 6.2955E-01

1.2289S-23 8.3329B+01

4.6624E-13 S.8056&-0S

1.9444E-06 9.9322E-OS 2.6844E-15 6.1691E-10 K 40

V 509.5324E-12 7.0337S-11 1.9010E-21 3.4479E-16

1.02761-01 4.9407&.02 1.3353E-08 1.6306E-04 Fe SS

1.8202E-17 3.9749E+01 0.0000&+00 1.4419E-03 3.8970E-14 2.16173-09 Rb 87

AJ3RP Reactor

Nuclide N/cm3 WATT/ce3 JOULE/Ce3 G (NeV/qs8) Bq/cm3 Ci/cej3 ALI/Cm3

No 9s
MO 96
Mo 97
Mo 98
M00100
Ag107
AglOg
S'b21
Sb'23
Bal30
Bal32
Ba134
Bal35
8al36
Bal37
Bal38

W18 0
W182
W183
W184
W186

338.6

1.7491B+16
1.8326&+16
1. 0492E+16
2.6511E+16
1.058 0E+16
9.2947E+14
8.6352E+14
1.0679E+16
7.9872E.15
1.4927E+14
1.42223+14
3.4036E+15
9 .2828E+15
1.1060E+16
1.5817E+16
1.0096E+17
4.7342E+3.12
1.0455E+1S
S.6455E+14
1.2088E+15
1.1216E1.S

(d) 4.6627E-13 1.237079E+02 1.0276E-01 4.94073+02 1.3353E-08 1.6306E-04 ' A
AJB73 Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation
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At Cooling Timee 338.65 ld)

Energy distribution of decay gaeema-rays

Group B range NeV/cm3-s Photons/cm3*s

1 C 10 -, 100 XeV) 8.2114E-01 1.4930E+01

2 C 0.1 . 0.2 MeV) 0.0000E.00 0.0000E+00

3 C 0.2 -, 0.4 MeV) 0.0000E+00 0.0000E+00

4 ( 0.4 -> 0.6 MeV) 1.0151B-09 2.0301E-09

5 C 0.6 - 0.8 aMeV) 0.0000E.00 0.00003E00

6 ( 0.8 -1 1.0 meV) 0.0000E+00 0.0000+400

7 C 1.0 -:1.22 MeV) 0.0000E+00 0.00003B00

8 (1.22 - 1.44 XeV) 0.0000E+00 0.0000E+00

9 (1.44 -. 1.66 MeV) 1.5525E-05 1.0016B-05

10 (1.66 -6 2.0 MeV) 0.00003+00 0.00003.00

11 C 2.0 -> 2.5 NeV) 0.0000E+00 0.0000E+00

12 C 2.5 -1 3.0 MeV) 0.0000E+00 0.00003+00

13 C 3.0 -. 4.0 eyV) 0.0000E+00 0.0000E+00

14 C 4.0 - 5.0 MeV) 0.0000E+00 0.00003+00

15 C 5.0 -. 6.5 NeV) 0.0000E+00 0.0000E+00

18-Group gamma source distribution (Photons/ce3*s)

SCALE-OR L 18-Group gamma Library from 10 NeV to 10 UeV

0.0000E+00 0.0000B+00 0.0000E+00 0.00003+00 0.0000E+00 0.00003+00

0.00003.00 0.0000E+00 1.00163-05 0.00003+00 0.00003.00 0.0000E+00

2.03013-09 0.00003+00 0.00003+00 0.0000E+00 7.4649E+00 7.4649E+00

AJERF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITIONl

ELEMENT LTOMESS/cm3

J 1.23372E.07
Be 2.68244E+04
Li 0.00000E+00
Be 0.00000E.00

B 1.26793E-02
C 1.10933E+07
N 2.65812E+17
0 4.74381E-06

Na 1.47231E+16
Mg 3.07820E+05
Al 3.22619E+17
Si 2.25830E+06
S 4.42916E-03
Cl 1.42716E;04
Ar 8.91147E+03
K 4.94701E+16

Ca 6.03257E+16
Sc 2.73606E.04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.B1316E+17
Cu 2.267933+18
Zn 4.95553E+16
Ga 1.31941E+06
Ge 5.55851E+01
As 8.32629E+16
Se 2.42971E+08
Br 6.05099E+14
Ir 2.63053E+06
Rb 1.13142E316
Sr 3.59827E+06

Y 4.56674E+00
Zr 2.02562E+03
Nb 2.655542+03
no 1.090683+17
Tc 9.66361E+06
RU 2.35200E+06
Pd 1.42891E+05
Ag 1.79299E+1S
Cd 6.28422E+07
In 0.00000E+00
Sn 2.43871E+06
Sb 1.86661E+16
Te 1.47815E+08

1 2.08220E-03
Xe 1.23650.E06
Cs 1.66687E+05
Ba 1.40818E+17
La 9.92959E+05
Ce 0.00000E.00
Pr 0.00000E+00
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Nd O.00000E+00
Pm O.OOOOOE+00
Sm 0.000001.00
Eu 0.000002+00
Gd O.00000E+00
Tb 0.00000E+00
Dy 0.00000E+00
go 0.00000E+00
Er 0.000003+io
Tm 0.00000E+00
Yb 0.000002+00
LU 0.00000E+00
Sf 3.94399E-02
Ta 5.53956E+04
W 3.94515E+15

Re 5.65091E+06
Th 0.00000E+00

U 0.00000E+00
Np 0.00000E+00
Pu O.00000E+00

Totals, 8.5B066E+22

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D (Sv/h) Bg/g Bq/cm3 a
Zero 7.955E-04 1.960E+03 1.574E+04 4.:

338.6 (d) 2.569E-08 6.153B+01 4.941E+02 1.:

AJWRP Reactor
AJWER Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000E+00(cm3) of Rebar

Time Becquerel Ev/h ALI watt

zero 1.574E+04 7.955E-04 4.213E-03 6.06BE-09

338.6 (d) 4.941E+02 2.569E-08 1.631E-04 4.663Z-13

AJBR? Reactor
AJBRF Omaha Veterans Affairs Nospital Reactor Facility Activation

Time Wq/Kg Kr/Kg Ci/u 5  KeV/ges
zero 1.960E+06 7.556E-10 5.298-05 3.182E+03

33B.6 (d) 6.1533+04 5.807E-14 1.663E-06 1.028E-01

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g St/h W/g C1 Index

zero 1.960E+03 7.955E-04 7.556E-10 3.319E+03

338.6 (d) 6.153E+01 2.569E-08 5.807E-14 2.051E-01

AJBRF Soil (Side) Flux

i/m3 ALI/cm3 WATT/CM3 JOI/cm3
254E-01 4.213E-03 6.068Z-09 1.237082E+02
335E-02 1.631E-04 4.663E-13 1.237079E+02

- AJBRF Soil (Side) Flux

A.IRP Soil (Side) Flux

AJBRP Soil (Side) Flux

Step 1 * Activation of
Cold -Pause of

Step 2 * Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step S Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 * Activation of
Cold Pause of

Step 1. I Activation of
Cold Pause of

Step 12 . Activation of
Cold Pause of

2.276823+06(s).
2.92592E+07(s),

2.276823+06(s),
2.92592E+07(s).

2.27682E+06(s),
2.92592E+07(s),

2.276823+06(s),
2.92592E+07 (s)

2.27682E*06(m).
2.92592E+07(s),

2.276829+06(s),
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(a),

2.27682E+06(s).
2.92592E+07(s),

2.27682E+06(a).
2.92592E+07(s),

2.27682E+06(s).
2.92592E+07(s).

2.27682E+06(s).
2.92592E+07(s),

2.27682E+06(s),
2.92592E+07(s).

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

i.e.
i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 id)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
36S.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 Cy)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

Intervals v 2

Intervals , 2

Intervals, 2

Intervals

Intervals t

2

2

Intervals , 2

Intervals . 2

Intervals . 2

Intervals, 2

Intervals . 2

Intervals . 2

Intervals i 2
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Step 13 Activation of
Cold Pause of

Step 14 . Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.92S92E+07(s), i.e.

2.27682E+06(s), i.e.
2.92S922+07(s), i.e.

2.276821+06(s), i.e.
2.925929+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.925921+07(5), i.e.

2.27682B+06(5), i.e.
2.92592E+07(B), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 id)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (Y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

Intervals, 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals . 2

Step 19 Activation of 2.276821+06(s), i.e. 26.35 (d) 18.06 (y) Intervals * 2

Cooling Times (a)

2. 9259E+07

338.6 (d)

AUBR7F Reactor

Step * 1

Elapsed Time * 26.35 (d)
N/cm3 WA7T/Cm3 JOUBI/cm3

otals, 8.58073+22 6.06711-09 1.2370813+02
Production of . 0. appmly.
Production of He t 0. appm/y.

Elapsed Time 4 365.00 (d)
N/cw3 WATT/cm3 JO=LI/o3

otals. 8.5807E+22 1.0545E-13 1.2370792+02

G(MOV/g95) Bq/cml
3.1819E+03 1.5257S+04

G(NeV/g*s) Bq/cm3
2.3236E-02 1.1171E+02

G(MeV/g*s) Bq/cm3
3.1819Z+03 1.5367E+04

Ci/cm3 ALI/cm3
4.123sE-07 4.0527Z-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871E-05

Ci/cm3 ALI/cm3
4.1533E-07 4.089BE-03

Step . 2

Elapsed Time .
N/cm3

otals, 8.5807E+22
Production of
Production Of

Elapsed Time I
N/cm3

otals. 8.5807E+22

1.07 (y)
WATT/cm3

6.0673E-09
E I

He .

JOULE/cm3
1.237081+02
0. appu/y.
O. appm/y. -

2.00 (y)
WATT/cm3 JOUBE/cm3

1.8728E-13 1.237079E+02
G(MeV/g9s) Bq/cln3

4.1272E-02 1.98431+02
Ci/cm3 AL.I/cms3

S.3630E-09 6.5491E-05

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.0674E-09 1.237082E+02
Production of H . 0. appm/y.
Production of Be * 0. *ppm/y.:

Elapsed Time i 3.00 (y)
N/cm3 WATTr/cm3 JOULE/cm3

otals. 8.5807E+22 2.5081E-13 1.237079E+02

G(NeV/rs) Bq/cm3
3.1820E+03 1.54521+04

Ci/cm3 ALI/cm3
4.1763E-07 4.11791-03

Ci/cm3 ALI/cm3
7.1823Z-09 8.7707E-05

G(NeV/g5s) Sq/cM3
5.5272Z-02 2.6575S+02

Step . 4

Elapsed Time * 3.07 (y)
N/cmS3 WATT/c3 JOULE/cm3

otalso 8.58071+22 6.06731-09 1.2370821+02
Production of H O. appm/y .
Production of He .* 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOUL1/cm3

otals, 8.5807Z+22 3.00121-13 1.237079E+02

G(teV/g-s) Bq/cm3
3.1820E+03 1.5518B+04

Ci/cm3 ALX/cm3
4.1942E-07 4.1397E-03

C(NeV/gxs) Bqjcm3 Ci/cm3 KLI/cm3
6.6140Z-02 3.1800Z+02 8.59463-09 1.0495E-04

Step . S

Elapsed Time * 4.07 (y)
N/cm3 IATT/cm3 JOULE/cm3 G(NeV/9s) Sq/cm3

otals. 8.5807E+22 6.0675E-09 1.2370821+02 3.18201+03 1.55701+04
Production of B , 0. appm/y.
Production Of He I 0. appm/y.

Elapsed Time * 5.00 (y)
N/cmi3 WATT/cm3 JOULE/CM3 G(NeV/9g5) Bq/cm3

otals, 8.58071,22 3.3840E-13 1.237079E+02 7.45778-02 3.5856E+02

Ci/cm3 ALI/cm3
4.2080E-07 4.1567E-03

Ci/cm3 ALI/cm3
9.6909E-09 1.1134E-04
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Step. 6

Elapsed Time 5.07 (y)
N/cm3 ATT/cm3 JOULR/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 )LZ/cm3

OtuIs, 8.S807E+22 6.0676E-09 1.237082E+02 3.1820E.03 1.5610E+04 4.2188-07 4.1698-03
Production of } . O. appm/y.
Production of He 0. appm/y.

Elapsed Time : 6.00 (y).
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

otalst B.5807E+22 3.6812E-13 1.237079E+02 8.1125E-02 3.9005E+02 1.0542E-08 1.2873E-04

Step, 7

Elapsed Time 6.07 (y)
N/cm3 ItATT/cm3 JODLE/cm3 G(MeV/gWs) Sq/cm3 Ci/cM3 aLI/cm3

otalst 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 l.S640E+04 4.22721-07 4.1800E-03
Production of E * O. appm/y.
Production of He s O. appm/y.

Elapsed Time s 6.99 (y)
Nk/n3 nkT/cm3 JWIE/cm3 G(MeV/gs) Rq/013 Ci/cm3 ALI/cm3

otals, B.5B075+22 3.911Sli-13 1.2370795+02 8.62095-02 4.1449E+02 1.12035-08 1.3680-04

Step 8 a

Elapsed Time s 7.07 (y)
N/CM3 WATT/cm3 .JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/ca3 ALI/cm3

otals. 8.58071+22 6.0676S-09 .1.237082E+02 3.18205+03 1.56641+04 4.2336E-07 4.1879E-03
Production of E O. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 ATT/cm3 JOUE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ABI/cm3

otals, 8.S807E+22 4.0909E-13 1.237079E+02 9.0155E-02 4.3347E+02 1.1715E-08 1.4306E-04

Step . 9

Elapsed Time . 8.07 (y)
N/cm3 WalT/cm3 JOUE/cm3 G(KeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. B.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5683E+04 4.2387E-07 4.1941E-03
Production of B . O. appm/y.
Production of He t O. appm/y.

Elapsed Tie . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g'u) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.2299E-13 1.237079E+02 9.32193-02 4.4820E.02 1.2113E-08 1.47925-04

Step * 10

Elapsed Tin . 9.07 (y)
N/cm3 ATT/cm3 JOLE/c 3 G(MeV/g-s) Bq/cm3 Ci/ce3 ALI/cm3

otals. 8.5807E+22 6.06775-09 1.237082E.02 3.1820E+03 1.569BE+04 4.24261-07 4.1989E-03
Production. of S O. appm/y.
Production of e . 0. appm/y.

Elapsed Time . 9.99 (y)

K/cm3 IMTT/ca3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. B.5807E+22 4.33785-13 1.237079E+02 9.5597E-02 4.59635+02 1.24225-08 1.51705-04

Step * 11

Elapsed Time . 10.06 (y)

N/cm3 WATT/c3 JOLE/cms3 G(HeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.5807E+22 6.06775-09 1.237082E+02 3.18205+03 1.57095+04 4.24565-07 4.20265-03

Production of 1 * O. appm/y.
Production of He O 0. appm/y.

Elapsed Time . 10.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grm) Bq/cm3 Ci/cm3 aLI/cm3
otals. 8.5807E+22 4.42155-13 1.237079E+02 9.7442E-02 4.6850E+02 1.26625-08 1.54625-04

Step * 12

Elapsed Time . 11.06 (y)

N/cm3 WIQT/cm3 JOULE/=e3 G(MeV/g*8) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.5807E+22 6.06775-09 1.237082Z+02 3.1820E+03 1.57175+04 4.2480E-07 4.20543-03

Production of E * 0. appi/y.

Production of e * O. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gS-) Bq/cm3 Ci/c3 AILI/cm3

otals. 8.58071+22 4.4865E-13 1.237079E+02 9.8875E-02 4.7539E+02 1.2848-08 1.5690E-04

Step 13

Elapsed Time . 12.06 (y)

V/cm3 W.ATS/cm3 JOULE/cm3 GQ(NV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 8.58073+22 6.0677E-09 1.237082E+02 3.1820E.03 1.5724E.04 4.249SE-07 4.2077E-03
Production of B , 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 BATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otais. 8.5807E+22 4.5370E-13 1.237079E+02 9.99883-02 4.8074E+02 1.2993E-08 1.5866E-04

Step . 14

Elapsed Time 13.06 (y)
N/cm3 1ATS/cm3 JOML3/c3 G(MeV/ga) Sq/cm3 Ci/cm3 ALI/cm3

otalxt 1 .%S073+22 6.0677E-09 1.2370823+02 3.1820E+03 1.5730E+04 4.2512E-07 4.2094E-03
Production of B 0. appm/y.

Production of He . O. appm/y.

Elapsed Time , 13.99 (y)
N/Cm3 WATT/cm3 JOULX/cm3 G(NeV/gas) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.58073+22 4.5762E-13 1.237079E+02 1.0085E-01 4.8489E+02 1.3105R-08 1.6003E-04

Step I 15

Elapsed Time , 14.06 (y)

N/cm3 WATI/am3 JOUW/zm3 G(NeV/gs) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.5734E+04 4.2523E-07 4.2107E-03

Production of H O. appm/y.
Production of He . 0. appu/y.

Elapsed Time . 14.99 (y)
N/Cm3 MATT/cm3 JOULB/c03 G (MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.6066E-13 1.237079E+02 1.0152E-01 4.8812E+02 1.3192Z-08 1.61103-04

Step, 16

Elapsed Time 15.06 (y)
N/-3 WAT/cm3 JOULZ/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.S8073+22 6.0677E-09 1.2370823+02 3.1820E+03 1.5737E+04 4.2532E-07 4.2118E-03
Production of H * O. appm/y.
Production of Be, 0. appm/y.

Elapsed Time 15.99 (y)

N/cm3 WATT/cm3 JOULB/cm3 G(NeV/g-s) Bq/com3 Ci/cm3 ABI/cm3
otals, 8.5807E+22 4.6302E-13 1.237079E+02 1.0204E-01 4.9062E+02 1.3260E-08 1.6192E-04

Step . 17

Elapsed Time * 16.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.58073+22 6.06773-09 1.2370823+02 3.1820E.03 1.5739E+04 4.25383-07 4.2126E-03

Production of B 0. appm/y.

Production of He * O. appm/y.

Elapsed Time . 16.99 (y)

N/cm3 WATT/aM3 JOULE/cm3 G(MNV/g-a) Sq/cm3 Ci/cm3 ALI/cm3
otals, 8.5807E+22 4.64853-13 1.237079E+02 1.0245E-01 4.9256E+02 1.33123-08 1.62563-04

Step . 18

Elapsed Time 17.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) Sq/cm3 Ci/cm3 ALI/cm3
otals. 8.58073+22 6.0677E-09 1.237082Z+02 3.18203+03 1.57413+04 4.25442-07 4.2132B-03

Production of E i 0 . appm/y.
Production of He, O. appm/y.

Elapsed Time i 17.99 (y)

N/cm3 WATT/cm3 JOUZ/co3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.58073+22 4.6627E-13 1.2370793+02 1.02763-01 4.94073+02 1.33533-08 1.63063-04

Step * 19
AJBRP Reactor

Ain" Omaha Veterans Affairs Eospital Reactor Facility activation

Elapsed Time * 18.06 (y) Cooling Time 0.

Nuclide N/cm3 WATl/cm3 JOULE/cm3 G(NeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

N 14 2.6484E+17
N 1S 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

S 39 4.6135E+16

* 40 5.7880E312 1.0803E-17 6.29553-01 1.94443-06 9.9322E-0S 2.6844E-15 6.1691E-10 1.280E+03(My) 3 40
X 41 3.32943+15

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 136 of 384

Ti 46 5.8301E+16
Ti 47 5 .2577E+16

Ti 48 5.2096E+17
Ti 49 3.8231E+16

Ti 50 3.66063+16
V 50 4.76932+14 1.2209E-23 8.3329E+01 9.5324E-12 7.0337K-li 1.9010E-21 3.4479E-16 1.489E+11(My) V SO

V Si 1.9029E+17

Cr 50 5.2922E+18
Cr 51 8.0359E+07 1.364SE-13 4.7126E-07 9.49233-02 2.32728+01 6.2897S-10 8.8486E-07 2.770E+01 (d) Cr 51

Cr 52 1.0206E+20
Cr 53 1.1571E+19

Cr 54 2.8806E+18
Cr 55 2.472BE+02 1.4229E-13 4.3606K-11 4.26342-04 8.0689E-01 2.1808E-11 1.13013-09 3.540+00 (Cm) Cr 55
MN 55 8.2737E+20
Mn 56 1.9982E+08 6.03323-09 8.0809K-05 3.1595E+03 1.4918+04 4.0319E-07 3.7296E-03 2.579+O00 (h) Mn 56
Fe 54 4.96389+21
Fe 55 7.8000B+10 5.91143-13 7.36083-05 1.3028E-01 6.26423+02 1.6930E-08 2.0674E-04 2.73S3+00 (y) Fe 55
Fe 56 7.78S23+22

Fe 57 1.7989E+21
Fe S5 2.3759E+20
Fe 59 8.05643+08 3.0416E-11 1.68703-04 2.15123+01 1.45263+02 3.92583-09 2.6125S-04 4.450E+01 (d) Fe 59
Co 59 8.4506E+16
Co 60m1 3.66043+03 4.1217E-14 3.7368E-11 3.4834E-03 4.03743+00 1.09123-10 6.8663E-09 1.047+O.1 (m) Co 60ul
Ni 58 5.99973+17
Ni 60 2.3111E+17

Ni 61 1.0047E+16

Ni 62 3.2027E+16
Ni 64 8.1610E+.15

CU 63 1.56B73+18
CU 64 8.20593+05 6.30303-13 4.1582E-08 2.95183-01 1.2438+01 3.36183-10 1.49323-06 1.270E+01 (h) Cu 64
CU 65 6.9920E+19
CU 66 1.0492E+03 4.3878E-13 1.93723-10 2.42273-02 2.3765E+00 6.4231E-11 3.8025E-OB 5.100E+00 (m) Cu 66

Zn 64 2.4084E+16
Zn 66 1.3826E+16

Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJBR3 Reactor

Nuclide N/cm3 KATT/cm3 JoULE/cm3 G(CeV/Is) Bq/cw3 Ci/Cm3 ALI/Cm3 T/2

Zn 70 2.97333+14
As 7S 8.32633+16

As 76 8.09923+05 1.4176Z-12 1.9380E-07 3.1969E-01 5.92453+00 1.6012E-10 9.4793E-06 1.097B+00 (d) As.76
Br 79 3.D672E+14
Br 81 2.9837B+14
Rb 85 8.16553+15

Rb 87 3.14883+15 1.B202K-17 3.9749E+01 0.0000E+00 1.44193-03 3.8970E-14 2.1617E-09 4.7963+O4(My) Rb 87
Mo 92 1.63043+16
Mo 94 1.0163E+16
Mo 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
No 98 2.6511E+16

MolOO 1.0580E+16
A9107 9.2947E+14
A9109 8.63523+14

AgllO 4.79813E+01 2.60903-13 9.2979E-12 5.83033-03 1.34643+00 3.63883-11 8.85763-10 2.4703+01 (s) A9110

Sb121 1.06793+16
Sbl22 8.42733+05 4.02743-13 1.35353-07 1.36743-01 2.50763+00 6.7772E-11 4.2646E-06 2.6963+00 (d) Sb122
Sbl23 7.9872E+15
Ba130 1.49273+14
Ba132 1.4223E+14
Ba134 3.4036E+15
Ba135 9.2828E+15

Ba136 1.1060E+16
Ba137 1.5817E+16
Ba138 1.0096E+17

m01o 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14

W184 1.2088E+15

W1B6 1.1216E+15
here are 81 Nuclides.

Totals. 8.5807E+22 6.06773-09 1.2370823+02 3.1B20E+03 1.5743B+04 4.25483-07 4.2137E-03
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 18.06 (y) Cooling Time 0.

COMPOSMON

ELEMENT ATOMES/cm3

H 1.30225E+07

He 2.83147E+04

Li 0.00000E+00
Be 0.00000E+0

B 1.33837E-02

C 1.17108E+07
N 2.65812E+17
0 4.87558E-06
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Na 1.47231E+16
Kg 3.24336E+05
Al 3.22619E+17
Si 2.35375E+06

S 4.46348E-03
Cl 1.49251E+04
Ar 9.5S591E+03

l 4.94701E+16
Ca 6.03257E+16
Sc 2.74913E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Kn 8.27369E+20
Fe E.4852.1E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.39240E+06
Ge 5.86000E+01
As 8.32629E+16
Se 2.55659E+08
Br 6.05099E+14
rr 2.77293E+06
Rb 1.13142S+16
Sr 3.68185E+06

Y 4.77551E+00
Zr 2.12035E+03
Nb 2.69848E+03
Ko 1.09868E+17
Tc 1.01199E.07
Ru 2.48251E+06
Pd 1.50798E+OS
Ag 1.79299E+15
Cd 6.61848E+07
In 5.01239E-06
Sn 2.55422E+06
Sb 1.86661E+16
Te 1.52952E+08

I 2.10696E-03
ze 1.25175E+06
Cs 1.86283E+05
Ba 1.40818E+17
La 1.04795E+06
Ce 0.O00001+00
Pr 0.0O000E+00
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.OO0OOE+00
Eu O.OOOOOE+00
Gd 0.OOOOOE+00
Sb 0.00000E+00
Dy 0.00000E+00
Ho O.OOOOOE+00
Er 0.00000E+00
Tm 0.OOOOOE+00
Yb 0.00000E+00
Lu 0.00000O+00
Ef 4.16309E-02
Ta 5.56848E+04

w 3. 4515E+l5
Re 5.B9767E+06
Yb 0.00000E+00
U. 0.00OOOE+00

Np O.OOOOOE+00
Pu 0.00000O+00

Production of B , 0. appm/y.

Production of He 0. appm/y.

A.RHP Reactor
AaBRF Omaha Veterans Affairs Hospital Reactor Pacility Activation

At Cooling Time 0.

Energy distribution of decay gwom-rays

Group I range
1 ( 10 -2 100 MeV)
2 ( 0.1 -2 0.2 MeV)
3 C 0.2 -a 0.4 NeV)
4 ( 0.4 -a 0.6 MeV)
5 C 0.6 -a 0.8 NeV)
6 t 0.8 -a 1.0 MeV)
7 2 1.0 -. 1.22 NeV)
8 (1.22 -,1.44 NeV)
9 (1.44 -a-1.66 MeV)

10 (1.66 -a 2.0 MeV)
11 2 2.0 -a 2.5 MeV)
12 C 2.5 -a 3.0 KeV)
13 ( 3.0 -a 4.0 MeV)
14 C 4.0 - 5.0 MeV)
15 5.0 -a 6.5 MeV)

NeV/C3*8
1.09781+00
1.0811E+00
8.7608Z-01
4.7834E+00
3.7145E-01
1.2489Z+04
9.7726E+01
1.03031+02
1.3642E-01
7.4250E+03
4.51941+03
7.92971+02
7.9524E+01
0.00OOO+00
0.OOOOE+00

Photons/cm3*s
1.99603+01
6.9747E+.0
2.92033+00
9.5667.+00
5.30643-01
1.3877E+04
8.8042Z+01

7.7464E+01
8.80133-02
4.05743+03
2.0086E+03
2.8835E+02
2.2721Z+01
0.00003.00
0.00003.00
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18-Group ganma source distribution (Photons/cm3 s)
SCALE-OMOL 18-Group gra Library from 10 MeV to 10 XeV

0.OOOOE+00 0.0000E+00 0.0000+00 0.00003+00 2.2721E+01 2.883S3E+02
2.0063E+03 4.05743+03 7.7552E+01 8.8042E+01 1.3877E304 5.3064E-01
9.5667E+00 1.4601E+00 1.46013+00 6.9747E+00 9.9800E+00 9.9800S+00

AJBaF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 338.65 (d)

Nuclide N/cm3 WATT~/cm3 J012LE/cm3 G(NeV/q-s) , q/ce3 Ci/Ce3 ALI/cm3

N 14
3 1S

Na 23
Al 27

r 39
K 40
* 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 5t
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
No 92
Mo 94

2.6484Z+17
9.7287E+14
1.4723E+16
3 .2262E+17
4.6135+16
5.7880+12 1.08033-17
3.3294E.15
S.8480E+16
3.90312+14
S.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
5.S301E+16
S.2577E+16
5.2096E+17
3.8231E+16
3.6606E+16
4.7693E+14 1.22893-23
1. 9029E+17
5.2922E+18
1.0206E+20
1.1571E+19
2.8806E+18
8.2737E+20
4.9638+21
6.1666E+10 4.6735E-13
7.7852E+22
1.7989E+21
2.3759E+20
8.4506E+16
5.9997E+17
2.3111E+17
1. 0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2. 0318E+15
9.3164E+15
2.97332+14
8.3263E+16
3.0672E+14
2.9837E+14
8.16S+.15
3.14883+1S 1.8202E-17
1.6304E+16
1. 0163E+16

6.29553-01 1.9444Z-06 9.9322E-OS 2.6844B-15 6.16913-10 K 40

8.33293+01 9.5324E-12 7.0337Z-1I 2.90102-21 3.4479S-16 V 50

5.2193E-05 1.03003-0e 4.95243.02 2.33853-08 1.6344E-04 Fe 55

.3.9749E+01 0.0000E+00 1.44193-03 3.8970E-14 2.1617Z-09 Rb 87

AJBRF Reactor

Nuclide N/er3

Mo 95 1.7491E+16
Mo 96 1.8326E+16
No 97 1.0492E+16
Mo 98 2.65l+16
MoO1O 1.0580E+16
AglO7 9.2947E+14
AglO9 8.6352E+14
Sbl21 1.0679E+16
Sbl23 7.9872E+15
Ba.130 1.4927E+14
Ba132 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17

1800 4.7342E+12
W1S2 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
W166 1.1216E+15

338.6 (d)

WATr/CMe3 JOULE/Crv3 GCMeV/ 3s5) Sq/cm3 Ci/CM3 ALr/em3

4.673SE-13 1.2370793+02 1.03003-01 4.95242+02 1.33853-08 1.6345-04
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AJBRP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

Energy distribution of decay gamema-rays

Group 3 range MeV/cm3*a Photons/cm3-c
1 1 10 -, 100 leV) H.2309E-01 1.4965E+01
2 ( 0.1 -I 0.2 MeV) 0.0000E+00 0.0000E+00
3 ( 0.2 -a 0.4 MeV) O.0000B+OO 0.0000E+00
4 ( 0.4 -a 0.6 t4eV) 1.0151E-09 2.0301E-09
5 ( 0.6 -a 0.8 MeV) 0.0000E+00 0.0000+00
6 ( 0.8 -a 1.0 MeV) 0.0000E+00 0.000B+00
7 ( 1.0 -al.22 MeV) 0.0000E+00 0.00000+00
8 (2.22 -a2.44 MeV) 0.00003+00 0.0000E+00
9 (1.44 -a1.66 MeV) 1.5525E-05 1.0016E-05

10 (1.66 -a 2.0 MeV) 0.00003+00 0.0000E+00
11 ( 2.0 -a 2.5 MeV) 0.00003+00 0.0000E+00
12 ( 2.5 -2 3.0 MeV) 0.0000E+00 0.0000E+00
13 C 3.0 -a 4.0 MeV) 0.0000E+00 0.0000E+00
14 ( 4.0 -S 5.0 MeV) 0.0000E+00 0.00003+00
15 ( 5.0 -a 6.5 MeV) 0.0000E+00 0.0000E+00

18-Group gamma source distribution (Photons/cm3as)
SCXLE-ORNL 18-Group gasmma Library from 10 NeV to 10 XeV

0.00003+00 0.00003+00 0.0000E+00 0.0003E+00 0.0000E+00 0.0000E+00
0.00003+00 0.00003+00 1.0016E-05 0.0000B+00 0.0000B+00 0.0000B+00
2.03013-09 0.00003+00 0.0000E+00 0.0000E+00 7.4t26B+00 7.4826E+00

A.rBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITION

E3LMENT ATOMES/CM3

E 1.30225E+07
He 2.83147E+04
Li 0.00000E+00
Be 0.00000E+00

B 1.338373-02
C 1.17094E+07
N 2.65812E+17
0 5.00735S-06

Ha 1.472313+16
Mg 3.24921E+05
Al 3.22619E+17
Si 2.38377E+06
S 4.92269E-03

C1 1.50645E+04
Ar 9.39514E+03

K 4.94701E+16
Ca 6.03257E+16
Sc 2.89050E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799g+20
Mn 8.273693+20
Fe 8.48521E322
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+.t
Zn 4.95553E+16
Ga 1.39271E+06
Ge 5.86731E+01
As 8.32629E+16
Se 2.56469E+08
Br 6.05099E+14
Kr 2.77667E+06
Rb 1.13142E+16
Sr 3.79817E+06

r 4.82045E+00
Zr 2.13816E+03
Nb 2.94697E+03
Mo 1.09868E+17
TC 1.02005E+07
Ru 2.48268E+06
Pd 1.50865E+05
Ag 1.79299E+15
Cd 6.63389E+07
In 0.00000E+00
Sn 2.57420E+06
Sb 1.86661E+16
Te 1.56030E+08

I 2.19789E-03
Xe 1.30520E+06
Cs 1.81991E+05
Ba 1.40828E+17
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La 1.04812E+06
Ce 0.OO000E+0o
Pr 0.O0000E+00
Nd 0.OOOOOE+00
Pm 0.OOOOOE+00
Sm O.OOOOOE+00
Eu O.OOOOOE+00
Gd O.OOOOOE+00
Tb 0.OOOOOE+00
Dy O.OOOOOE+00
Xo 0.OOOOOE+00
Er 0.00000E+00
Tm O.OOOOOE+00
Yb 0.00000+00
Lu O.OOOOOE+00
Ef 4.16310E-02
Ta 5.84994E+04
W 3.9451SE+1S

Re 5.96499E+06
Th O.OOOOOE+00

U O.OOOOOE+00
Np 0.00000E+00
Pu O.OOOOOE+00

Totals, 8.58066E+22

AJERF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D (Sv/h) Bq/g Sq/cm3 Ca
zero 7.955E-04 1.960E+03 1.574E+04 4.2

338.6 (d) 2.575E-08 6.167E+01 4.952E+02 1.3

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.OOOOE+OO(cm3) of Rebar

Time Becquerel Sv/h ALI Watt
zero 1.574E+04 7.955E-04 4.214E-03 6.065E-09

338.6 (d) 4.952E+02 2.575E-08 1.634E-04 4.6748-13

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bg/Kg KRd/Kg Ci/Ig ieV/g s
zero 1.960E+06 7.556E-10 5.299E-OS 3.182H+03

338.6 (d) 6.1673+04 5.820E-14 1.667E-06 1.030E-01

AJB3RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Sq/g Sv/h W/g Cl Index
zero 1.960E+03 7.955E-04 7.556E-10 3.319E+03

338.6 (d) 6.167E+01 2.575E-08 S.820E-14 2.056E-01

AJBRF Soil (Side) Flux

./m3 ALI/cm3 WA7T/cm3 JOME/cm3
55E-01 4.214E-03 6.068E-09 1.2370822+02
38E-02 1.634E-04 4.674E-13 1.237079E+02

AAJBRP Soil (Side) Flux

AJBRF Soil (Side) Flux

Qe1
AJBRF Soil (Side) Flux

Elapsed Time.

Step 1 * Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 . Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step 5 .Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 .Activation of
Cold Pause of

Step 10 & Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

2.276825406(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276825+06(s), i.e.
2.92592E+07(a), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682H+06(s), i.e.
2.92592Z+07(C), i.e.

2.27682H+06(C5, i.e.
2.92592E+07(a), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.276825+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06 (s) i.e.
2.92592E+07(s), i.e.

2.27682E+06(6), i.e.
2.92592Z+07(s), i.e.

26.35 Wd)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 Wd)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 Cy)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 Cy)
10.99 (y)

Intervals t 2

Intervals , 2

Intervals, 2

Intervals , 2

Intervals . 2

Intervals . 2

Intervals., 2

Intervals * 2

Intervals . 2

Intervals , 2

Intervals , 2
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Step 12 * Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

step 16 A Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 Activation of

2.27682E.06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.

2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925925+07(s). i.e.

2.27682E+06(s). i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925925+07(s), i.e.

2.27682E+06(n), i.e.
2.92592E+07(s), i.e.

2.276822.06(s), i.e.
2.92592E+07(as) i.e.

2.27682+06 (s), i.e.

2.92592E+07(s), i.e.

3.31020E+06(o), i.e.

26.35 (d)
338.65 (d)

26.3S (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)

11.06 (y)
11.99 (Y)

12.06 (y)
12.99 (C)

13.06 (y)
13 .99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 ('Y)

17.06 (y)
17.99 (y)

18 .06 (y)
18.99 (Y)

19.09 (y)

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Cooling Times (C) .

2.8226E+07

326.7 (d)

AJ8RF Reactor

Step 1

Elapsed Time * 26.35 (d)
N/cs3 MATT/ce3 JOILE/cm3 G(NeV/g*8) Bq/cm3

otals, 8.5807E.22 6.0671E-09 1.237081E+02 3.1819E+03 1.5257E+04
Production of H . O. appm/y.-
Production of He * D. appm/y.

Elapsed Time * 365.00 (d)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gsr) SqB/c3
otals, 8.5807E+22 1.0545E-13 1.237079E+02 2.3236E-02 1.1171E+02

Step t 2

Elapsed Time . 1.07 (y)

N/cm3 WATT/cm3 JOULSE/cM3 G(NeV/gvs) Sq/cm3
otals, 8.58075.22 6.0673E-09 1.237O015+02 3.18195+03 1.5367E+04

Production of N * 0. app'/y.
Production of He * O. appm/y.

Elapsed Time 2.00 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3
otals, 8.S8075+22 1.87285-13 1.2370795+02 4.1272E-02 1.98435.02

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(M4eV/g*s) Bq/cm3

otals. *.5807S+22 6.06745-09 1.237082E+02 3.1820E+03 1.54525+04
Production of N t O. appm/y.

Production of Re * 0. appmy.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOtEI/cm3 GiNeV/g's) Bq/cm3

otals. 8.58075+22 2.5081E-13 1.237079E+02 5.52725-03 2.6575E+02

Step. 4

Elapsed Time * 3.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*x) Bq/cc3
oals. 8.58075+22 6.0675E-09 1.237O02Z+02 3.18205+03 1.5S585+04

Production of H * O. appay.
Production of He * O. appmly.

Elapsed Time . 4.00 Cy)
N/cm3 WATT/cm3 JOULE/cm3 GC(eV/gvs) Bg/cm3

otals. 8.58075+22 3.0012E-13 1.237079E+02 6.6140E-02 3.1800E+02

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871E-05

Ci/cm3 ALI/cm3
4.1533E-07 4.0898-03

Ci/cm3 ALI/cm3
5.36305-09 6.5491E-05

Ci/cm3 ALI/Cm3
4.17635-07 4.1179E-03

Ci/cm3 AILI/cm3
7.1823E-09 8.7707E-05

Ci/cm3 ALZ/cm3
4.1942E-07 4.1397E-0O

Ci/cm3 A)LI/CM3
8.5946E-09 1.0495E-04

Step . S

Elapsed Time i 4.07 (y)
N/cm3 WATT/cm3 JOUS/cm3

otals, 8.58075+22 6.06755-09 1.2370825+02
Production of H * 0. appm/y.
Production of He * O. appm/y.

GC(eV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
3.1820E+03 1.5570E+04 4.20805-07 4.1567E-03
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Elapsed Time S.00 (y)
N/cm3 WATZ/cm3 JOULE/cM3 GG(NeV/g*s) sq/cm3 Ci/cm3 ALI/cm3

otals. 8.SB07E+22 3.3840E-13 1.237079E+02 7.4577E-02 3 5856E+02 9.6909E-09 1.1343-04

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATr/CM3 JO f/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otala. 8.58073+22 6.0676E-09 1.2370823+02 3.1820E+03 1.5610E+04 4.2188E-07 4.16983-03
Production of g O. appm/y.
Production of Be . O. appm/y.

Elapsed Time . 6.00 Cy)
N/cm3 WATT/cm3 JOULE/ca3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cl3

otals, B.58073+22 3.68123-13 1.237079E+02 B.1125E-02 3.9005+02 1.0542E-08 1.2873E-04

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 WATT//c3 JOULE/cm3 G(MeV/9s.) Bq/cm3 Ci/cm3 AI/cm3

otals. 8.5B073+22 6.0676E-09 1.2370823+02 3.1820E+03 1.56402+04 4.2272E-07 4.18001-03
Production of S * 0. app-/y.
'Production of He * O. appm/y.

Elapsed Time . 6.99 (y)

N/cm3 WAXT/cm3 JOULE/c-3 G(MeV/gs) bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 3.9118E-13 1.2370793.02 8.6209E-02 4.1449E+02 1.1203E-08 1.3680-04

Step . 8

Elapsed Time , 7.07 (y)
N/cm3 WATT/ca3 JOUlE/ca3 G(MeV/gls) Bq/cm3 Ci/c03 ALI/cl3

otals, 8.58073+22 6.0676Z-09 1.237082E+02 3.18203+03 1.5664E+04 4.2336Z-07 4.1879Z-03
Production of a . o. yppm/y.
Production of He s 0. appm/y.

Elapsed Time t 7.99 (y)

N/cm3 9SS/cm3 JOUE/cm3 G(HeV/gls) Bq/cm3 Ci/cm3 ALI/ca3
otals. 8.5807E+22 4.09093-13 1.2370793+02 9.01553-02 4.3347Z+02 1.17153-08 1.43063-04

Step . 9

Elapsed Time * 8.07 (y)

N/cm3 WATT/cal JOULE/ca3 O(GeV/gls) Bq/cm3 Ci/cm3 ALI/cm3
otals. 6.58073+22 6.06763-09 1.2370823+02 3.1820Z+03 1.56833+04 4.2387E-07 4.1941Z-03

Production of B * 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Tbme 8.99 (y)

N/cm3 WATT/cm3 JOULE/ca3 G(IMeV/gam) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.58073+22 4.2299E-13 1.2370793+02 9.32193-02 4.48203+02 1.2113E-08 1.47923-04-

Step . 10

Elapsed Time * 9.07 (y)
N/cm3 BITT/cm3 JOlLB/c-3 GCRev/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0677Z-09 1.237082Z+02 3.1820Z+03 1.5698E+04 4.24263-07 4.19893-03
Production of g * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cu3 G(HeV/grx) Bq/cA3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.3378E-13 1.2370793+02 9.SS97E-02 4.59633+02 1.2422E-08 1.5170E-04

Step I 11

Elapsed Time s 10.06 (y)

N/cm3 wAT/cm3 JODIE/cm3 G(NeV/grs) Bq/cm3 Ci/cm3 AILI/cm3
otals. 8.5807E+22 6.06773-09 1.2370223+02 3.1820E+03 1.5709E+04 4.2456Z-07 4.20263-03

Production of 3 . 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/em3 G00eV/grc) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.42153-13 1.2370793+02 9.74423-02 4.6850+02 1.26623-08 1.54623-04

Step * 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g~s) Bq/cri3 Ci/cm3 aLI/cm3

otals. 8.58073+22 6.0677E-09 1.2370823+02 3.1820E+03 1.57173+04 4.2480E-07 4.20543-03
Production of g * O. appm/y.
Production of Be * 0. appm/y.

Elapsed Time s 11.99 Cy)

N/cm3 WATT/cW3 JOULE/cm3 G(NeV/gs) Bq/cm3 Ci/cml AkL/cm3
otal.s 8.5807E+22 4.4865E-13 1.2370793+02 9.8875E-02 4.75393+02 1.28483E-0 1.5690E-04
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Step , 13

Elapsed Time * 12.06 (y)
N/cm3 WXTr/cm3 TOtLE/am3

otals, 8.5807E+22 6.0677E-09 1.237082E+02
Production of H. 0. appm/y.
Production of He * 0. appm/y.

I 0C1ev/g~s) Bq/cm3
3.2820E.03 1.57245.04

Ci/cm3 ALI/CM3
4.24985-07 4.2077E-03

Elapsed Time * 12.99 (y)
N/em3 WATT/Cm3 JOUM/om3

otals. 8.5807E+22 4.5370E-13 1.2370791+02

Step s 14

Elapsed Time . 13.06 (y)
N/Cm3 WATT/om3 JOULI/cm3

otalst 8.5807E+22 6.0677E-09 1.237082E+02
Production of H a 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 13.99 (y)
N/em3 ATTS/Cm3 JOULB/Cm3

otals. 8.5807E+22 4.5762B-13 1.237079E+02

Step * 15

Elapsed Time . 14.06 (y)
N/em3 lATT/em3 JOULZ/Cm3

otals. 8.5807E+22 6.0677i-09 1.237082E+02
Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 14.99 (y)
N/cm3 WATS/em3 JOULZ/Cm3

otals. 8.5807E+22 4.6066E-13 1.237079E+02

Step * 16

Elapsed Time 15.06 (y)
N/cm3 WATT/cW3 JO3L/cm3

otals, 8.58075+22 6.0677B-09 1.2370823+02
Production of H . 0. appm/y.
Production of He . 0. ppm/y.

Elapsed Time * 1S.99 (y)
N/CIm3 WATT/Cm3 JOUL/em3

otals, 8.5807E+22 4.6302E-13 1.2370792+02

Step . 17

Elapsed Time . 16.06 (y)
N/em3 WAT/czm3 JOULR/Cm3

otalss 8.58075+22 6.0677E-09 1.2370828+02
Production of H i 0. appm/y.
Production of He . O. appm/y.

Elapsed Time . 16.99 (y)
N/em3 WAtTT/m3 JOL/u3

otals. 8.5807E+22 4.6485Z-13 1.2370795+02

Step * 18

Elapsed Time a 17.06 (y)
N/Cm3 WATT/Cm3 JOULZ/cm3

otals. 8.5807E+22 6.06771-09 1.2370825+02
Production of E J 0. appm/y.
Production of Be a O. appm/y.

Elapsed Time f 17.99 (y)
N/em3 WaTT/cm3 .ODIL/Cm3

otals. 8.5807B+22 4,6627Z-13 1.237079E+02

Step C 19

Elapsed Time . 18.06 (y)
N/em3 WATT/0m3 JOUL'/cm3

otals. 8.5B073+22 6.0677E-09 1.237082E+02
Production of H 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time . 18.99 (y)
H/Cm3 WATT/cm3 =/ULE/Cm3

otalss 8.5807E+22 4.6738E-13 1.237079E+02

Step . 20
A3BRP Reactor

i G(HeV/g-s) Bq/cm3
9.9988E-02 4.8074E+02

Ci/cm3 ALI/Cm3
1.2993Z-08 1.5866E-04

G(MeV/g*8
3.1820E+03

3 (4eV/g-s8
1.0085E-0O

G3 (MeVIg-
3.1820E+03

1 O MeV/g~s)t
1.0152E-01

G(MeV/g-s)
3.18205+03

a(MeVIgu)
1.0204E-01

G (MeV/g-s)
3.1820E+03

G(MeV/g*s)
1.0245E-O1

G (MeV/grs)
3.18205+03

G (NeV/g-s)
1. 0276E-01

Q(NeV/g*8)
3.l820E+03

G(MeV/g's)
1.0300E-01

1 q/aM3
1.5730E+04

Dq/ae3
4.8489E+02

Bq/CI3
1.5734E+04

Bq/cm3
4. 8812E.02

Bq/cm3
1. 5737E+04

Sq/me.3
4.90621+02

Bq/cm3
1.573 93+04

Bq/em3
4. 9256E+02

q/CeM3
1.5741E+04

4.940Q75+02

Bq/cm3
1. 57435+04

Sq/Cs3
4.9524E+02

Ci/cm3
4.25125-07

Ci/cm3
1.3105E-08

Ci/cm3
4.2523E-07

Ci/em3
1.31925-08

Ci/cm3
4.25325-07

Ci/em3
1.32605-08

Ci/CM3
4.2538E-07

ci/=D3
1.3312E-08

Ci/Cm3
4.2544Z-07

Ci/cM3
1.33535-08

Ci/Cm3
4.2548E-07

Ci/cm3
1.3385E-08

ALI/cM3
4.2094E-03

ALI/cm3
1.6003E-04

ALI/Cm3
4.2107B-03

ALI/Cm3
1.6110E-04

ALI/cm3
4.2118E-03

ALI/Cai3
1.6192E-04

ALI/cm3
4.2126E-03

ALX/cm3
1.62565-04

?.LI/Cm3
4.2132E-03

ALI/Cm3
1.6306E-04

ALI/Cm3
4.2l37B-03

ALI/Cm3
1. 6345E-04
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AMP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 19.09 (y) Cooling Time 0.

Nuclide X/c-3 WATT/cm3 JOUEE/cm3 G(NeV/rs) Bq/cn3 Ci/cm3 ALI/ct13 T/2

N 14 2.6484E+17
N 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3 .2262E+17

Y 39 4 61353+16
X 40 5 .7880E+12 1.0803E-17 6.2955E-01 1.94443-06 9.9322E-05 2.6844E-15 6.1691E-10 1.2S03.03(My) 1 40

1 41 3.3294E+15
Ca 40 5.84S0+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+312
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.20962+17
Ti 49 3.8231E+16
Ti SO 3.6606E+16

V 50 4.7693Z+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337Z-11 1.9010E-21 3.44792-16 1.489E+ll(My) V SO

V 51 1.9029E+17
Cr SO 5.2922E+18
Cr 51 1.02623+08 1.74283-13 6.01803-07 1.21223-01 2.97183+01 8.0319E-10 1.1300E-06 2.770E+01 (d) Cr 51

Cr 52 1.0206E+20
Cr 53 1.15713E+19
Cr 54 2.88063+18
Cr SS 2.4728E+02 1.4229E-13 4.3606E-11 4.26341-04 8.06893-01 2.180BE-11 1.1301Z-09 3.5403+00 tm) Cr SS

Mn 55 8.2737E+20
nn 56 1.99823+08 6.03322-09 8.0809E-05 3.1595E+03 1.4918E+04 4.0319E-07 3.7296E-03 2.5793+00 (h) Ka 56

Fe 54 4.9638E+21
PC 55 8.55233+10 6.48163-13 8.0707E-0S 1.4285-01 6.8683E+02 1.8563E-08 2.266BE-04 2.7353+00 (y) Fe 55

Fe 56 7.78523+22
Fe 57 1.79893+21
Fe 58 2.37593+20
Fe 59 1.07411+09 4.05511-11 2.24911-04 2.8679B+01 1.9365E+02 5.2339E-09 3.4830E-04 4.450E+01 (d) Fe S9

Co 59 8.4506E+16
Co 60ml 3.6604E+03 4.12172-14 3.73683-11 3.48343-03 4.0374B+00 1.09123-10 6.8663E-09 1.0473+01 (m) Co 60ml

Hi 58 5.9997E+17
Ni 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 8.20593+05 6.30303-13 4.1582E-08 2.9518E-01 1.2438E+01 3.3618Z-10 1.4932E-06 1.2703+01 (h) Cu 64

Cu 65 6.99203.17
Co 66 1.04922.03 4.3878E-13 i.9372E-10 2.42273-02 2.3765E+00 6.4231E-11 3.8025E-08 5.1003+00 (m) Cu 66

Zn 64 2.4084B+16
Zn 66 1.3826E+16
Zn 67 2.0318Z+15
Zn 68 9.3164E 15

AJ8RF Reactor

Nuclide I/cm3 WATT/ce3 JOULE/ca3 GCMeV/g*s) Bq/ce3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 8.09923+05 1.4176E-12 1.9380-07 3.1969E-01 5.92453+00 1.60123-10 9.4793E-06 1.0973+00 (d) As 76

Br 79 3.0672E+14
Br 81 2.9837E+14
Rb 85 8.1655E+15
Rb 87 3.14883+15 1.82023-17 3.97493+01 O.OOOOE+00 1.44193-03 3.89703-14 2.1617E-09 4.7963+04(My) Rb 87

Mo 92 1.63043+16
Mo 94 1.0163E+16
Mo 95 1.7491E+16
MO 96 1.8326E+16
No 97 1.0492E+16
No 98 2.6511E+16
Holoo 1.0580E+16
AglO7 9.2947E+14
AglO9 8.6352E+14
AgllD 4.7982E+01 2.60903-13 9.29811-12 5.8305E-03 1.3464Z+00 3.6389S-ll 8.8578Z-10 2.470E+01 (s) AgIlO

5bl21 1.0679E+16
5bl22 8.43653+OS 4.03173-13 1.3550Z-07 1.3689Z-01 2.51033+00 6.78463-11 4.26923-06 2.6963+00 td) Sbl22

5bl23 7.9872E+15
Bal30 1.4927E+14
Ba132 1.4223E+14
Ba134 3.4036E+1S
Bal35 9.2828E+15S
Ba136 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17

;180 4.7342E+12
3182 1.0455E+15
1183 9.6455E+14
3184 1.20883+ls
W186 1.1216E+1S

here are 81 Nuclides.

Totalss 8.58073+22 6.07793-09 1.2370833+02 3.18923*03 1.58583+04 4.28593-07 4.3209E-03
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AMaRE Reactor

AJ3RP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 19.09 (y) Cooling Time 0.

COMPOSITION

EBEMENT ATOMES/cm3

E 1.40190E+07
He 3.04813E+04

Li 0.000002.00
Be 0.00000E+00

B 1.44079E-02
C 1.26064E+07
N 2. 65812E+17
0 5.13912E-06

Na 1.47231E+16
H3 3.49201E+05
Al 3.22619E+17
Si 2.56618E+06

S 5.952202-03
C1 1.60348E+04
Ar 1.03115.+04

K 4.94701E+16
Ca 6.03257E+16
Sc 2.91456E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.613162+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.49B97E+06
Ge 6.30896E+01
As 8.32629E+16
Se 2.75284E+08
Br 6.05099E+14
Kr 2.98540E+06
Rb 1.13142E+16
Sr 3.94738E+06

Y 5.14424E+00
Zr' 2.28198E+03
Nb 3.00007E+03
Mo 1.09868E+17
Tc 1.09003E+07
Ru 2.672492+06
Pd 1.62361E+05
Ag 1.79299E+15
Cd 7.12022E+07
In 5.01239E-06
Sn 2.75118E+06
Sb 1.86661E+16
Te 1.64076E+08

I 2.24673E-03
Xe 1.33959E+06
C. 2. 9424E+05
Ba 1.40818E+17
La 1.12814E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
Tb 0.000002+00
Dy 0.00000E+00
Ho 0.00000E+00
Er 0.00000E+00
Tm 0.00000E+00
Tb 0.00000E+00
Lu 0.00000E+00
Hf 4.48169E-02
Ta 5.90534E+04
W 3.94515E+1S

Re 6.333972+06
Th 0.00000E+00

U 0.00000E+00
Np 0.00000E+00
Pu 0.00000E+00

Production of H a 0. appm/y.

Production of He 0. appm/y.

AJBRPF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.
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Energy distribution of decay gamea-rays

Group
1
2
3
4

6
7
8
9

10

11
12
13
14
15

E range
I 10 -a 100 XeV)

0.1 -a 0.2 MeV)
0.2 -a 0.4 MeV)
0.4 -a 0.6 91eV)
0.6 -a 0.8 MeV)
0.8 -a 1.0 "eV)

( 1.0 -Al.22 NeV)
(1.22 -2i.44 MeV)
(1.44 ->1.66 91eV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 9eV)
2.5 -a 3.0 %1eV)
3.0 -a 4.0 MeV)
4.0 -a 5.0 MeV)
5.0 -a 6.5 Mev)

MeV/cei3.
1.2057E+00
1.4413E+00
1.1266E+00
4.7844B+00
3.7152E-01
1.2489E+04
1.2789E+02
1.2997B+02
1.7658E-01
7.4250E+03
4.5194E+03
7.9297E+02.
7.95243+01
0.0000+00
0.00003.00

Photons/cm3-s
2.1922E+01
9.2986E+00
3.7554E+00
9.5689E+00
5.3075E-01
1.3877E+04
1.1512E+02
i.7721E+01
1.1392E-01
4.0574E+03
2.00862+03
2.88353+02
2 .2721E+01
0. 0000E+00
0.0000+00

18-Group gauma source distribution (Photons/am3*s)
BS33.3-ORML 18-Group gamma Library from 10 KeV to 10 IeV

0.0000+00 0.0000+00 0.0000+00 0.00003+00 2.2721E+01 2.88353+02

2.0086E+03 4.05742+03 9.78353+01 1.15223+02 1.3877B+04' 5.3075E-01

9.56893+00 1.87773+00 1.87773+00 9.29863+00 1.09615+01 1.0961E+01

AJERF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time S 326.69 (d)

Nuclide N/CD3

N 14
N 15

Na 23
Al 27

X 39
X 40

41
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr SO
Cr 52
Cr 53
Cr 54
Mn SS
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe 59
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br e1
Rb 85
Rb 87
No 92

2.64843+17
9.7287E314
1.4723E+16
3.2262E+17
4.661353+16
S.7880E+12
3.3294E+15
S.8480E+16
3.9031E+14
8.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
S.8301E+16
5.2577E+16
S.2096E+17
3.B231E+16
3.66063+16
4.76933.14
1.9029E+17
S.2922E+18
1.0206E+20
1. 1571B+19
2 .8806E+18
8.2737E+20
4.9638E+21
6.81763E10
7.78523+22
1.79893+21
2.3759E+20
6.6200E+06
8.4506E+16
S.9997E+17
2.31113+17
1.0047E+16
3.2027B+16
8.16103+1S
1.5687E+18
6.99203+17
2 .4084E+16
1.3826B.16
2.0318B+1S
9.3164E+1S
2.9733E+14
8.32633+16
3.06723.14
2.9837E+14
8.1655+.15
3.14883.1S
1.63043+16

NATT/cm3 JOULE/cm3 G (MeV/g10) Bq/ce.3

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05

Ci/cm3 ALI/cm3

2.6844E-15 6.1691E-10 K 40

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 V SO

5.1669E-13 6.43373-05 1.1388E-01 5.47523+02 1.4798B-08

2.49933-13 1.38623-06 1.7676E-01 1.1936E+00 3.22593-11

1.8202E-17 3.9749E+01 0.0000+00 1.4419E-03 3.8970E-14

1.80703-04 Fe SS

2.14673-06 Fe 59

2.1617E-09 Rb 87

AOJRF Reactor

Nuclide N/Ce3 W1AT/cm3 JO.UL/cm3 G(NeV/gas) Bq/cm3 Ci/c3 ALI/cm3

Mo 94
Mo 95
No 96
Mo 97

1. 0163E+16
1.74915+16
1.8326E+16
1.0492E+16
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Mo 98 2.6511E.16
MoO 1. 050E16
Agl 707 9 294 7E+14
AglO9 8S. 63S2E+14
Sbl21 1. 0679E+16
Sbl23 77.9B72E+15
Bal30 1.4927E+14
Ba132 1.42233+14
Ba134 3.4036E+15
Ba135 9.2828E+15
Bal36 1.1060B+16
B5137 1.5817B+16
Ba138 1.0096E+17
1180 4.73421+12
11t82 1.0455E+1S
W183 5. 6455E+14
1184 1.20883+15
11186 1.1216E+15

326.7 (d) 7.66661-13 1.237079E+02 2.9064E-01 5.4872E+02 1.4830E-08 1.82853-04

AJ8RF Reactor
AJBP1F Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 326.69 (d)

Energy distribution of decay gauma-rays

Group E_range MeV/cm3 2 Photons/cm3-s

1 ( 10 -a 100 XeV) 9.1000E-01 1.6545E+01

2 ( 0.1 -. 0.2 MeV) B.8833E-03 5.73121E-02

3 ( 0.2 -a 0.4 XeV) 1.16171-03 3.B724E-03

4 ( 0.4 -a 0.6 ReV) 1.0151Z-09 2.0301E-09

5 C 0.6 -, 0.8 MeV) 0.0000+00 0.00003+00

6 C 0.8 -a 1.0 ReV) O.OOOOE+00 0.00003+00

7 ( 1.0 ->1.22 MeV) 7.43931-01 6.7021E-01

8 (1.22 -. 1.44 MeV) 6.6444B-01 4.9958E-01

9 (1.44 -al.6
6 

MeV) 1.0058E-03 6.4893E-04

10 (1.66 -a 2.0 MeV) 0.0000+00 O.OOOOE+00

11 ( 2.0 -a 2.5 MeV) 0.00003+00 0.0000E+00

12 ( 2.5 -a 3.0 MeV) O.OOOOE+00 O.OOOOE+00

13 ( 3.0 -, 4.0 MeV) 0.0000+00 0.00001+00

14 ( 4.0 -a 5.0 MeV) 0.00001+00 0.0000+00

1S ( 5.0 -a 6.5 MeV) 0.0000+00 0.0000E+00

18-Group gamma source distribution CPhotons/cm3*s)

SCALZ-ORNL 18-Group games Library from 10 MeV to 10 IbV

0.00003+00 0.0000+00 0.00003+00 0.0000E+00 0.0000+00 0.00003+00

0.0000+00 0.0000+00 5.0023E-01 6.7021Z-01 0.00001+00 0.0000E+00

2.03011-09 1.93623-03 1.9362Z-03 5.7312B-02 8.2727E+00 8.27271+00

AJ8RE Reactor
AJ33RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 326.69 (d)

COMPOSITION

ELEENTr ATOMES/cm3

E 1.40150E+07
He 3.04813E+04
Li 0.00000+00
Be 0.000000E+O

B 1.44079E-02
C 1.26050E+07
N 2.65812E+17
0 5.27090E-06

Na 1.47231E+16
ng 3.49786E+05
A1 3.22619E+17
Si 2.56619E+06

S 6.42909E-03
Cl 1.62171E+04
Ar 1.01071E+04

E 4.94701E+16
Ca 6.03257E+16
Sc 3.09807E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
MAn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.49928E+06
Ge 6.31628E+01
AS 8.32629E+16
Se 2.76094E+08
Br 6.05099E+14
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Kr 2.98914E+06
Rb 1.13142E+16
Sr 4.08881E+06

Y S.18933E+00
zr 2.30177E+03
Nb 3.2565BE+03
Mo 1.09868E.17
Tc 1.09810E+07
Eu 2.67267E+06
Pd 1.62432E+OS
Ag 1.79299E+1S
Cd 7.13926E+07
In O.00000E+00
Sri 2.77118+06
Sb 1.86661B+16
Te 1.67947E+08

I 2.36599E-03
Xe 1.40507E+06
Cs 1.98254E+05
Ba 1.40818E+17
La 1.12831E+06
Ce 0.00000+00
Pr O.OOOOOE+00
Nd 0.00000E+00
Pm 0.OOOOOE+00
Sm 0.O0000E+00
Eu 0.000005E00
Gd 0.00000E+00
Tb 0.00000E+00
Dy 0.00000.E00
Ho 0.000005E00
Er 0.OOOOOE+00
Tm 0.00000+00
Yb O.OOOOOE+0O
Lu 0.00000+00
Hf 4.48166E-02
Ta 6.28024E+04
W 3.94515E+15

Re 6.4'2033Es06
Th 0.0000E+00

U 0.00000E+00
Np O.00000OO+O
Pu O.OOOOOE+00

Totals, 8.5S066E+22

AJ=RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Bq/g Bg/cm3
zero 7.973E-04 1.975E+03 1.586E+04

326.7 (d) 7.266E-O8 6.833E+01 5.487E+02

AJBRF lReactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000E+00(cm3) of Rebar

AJBRF Soil (Side) Flux

C/m3 ALI/cm3 WATT/ce3 JOULE/CM3
4.2861-01 4.321E-03 6.078E-09 1.237083Z+02
1.4B3E-02 1.829S-04 7.667E-13 1.2370793+02

-AJBRF Soil (Side) Flux

Time Becquerel Sv/h ALI Watt
zero l.586E+04 7.973E-04 4.321E-03 6.078E-09

326.7 (d) 5.4B7E+02 7.266E-08 1.B29E-04 7.667E-23

AJIRF Reactor
A2RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/K9g V/xg Ci/Kg Nev/gsa
zero 1.975B+06 7.569E-10 5.337E-05 3.189S+03

326.7 (d) 6.8332+04 9.547B-14 1.847E-06 2.906E-01

A8BRF Reactor
AJ.URF Omaha Veterans Affairs Hospital Reactor Facility Activation

Tise Bq/g Sv/h R/9 Cl Index
zero 1.975E+03 7.973E-04 7.569E-10 3.321E+03

326.7 (d) 6.B33E+01 7.266E-08 9.547E-14 2.768E-0l

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 * Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 * Activation of
Cold Paue of

step 4 * Activation of
Cold Pause of

Step 5 * Activation of

2.27682E+06(8), i.e.
2.92592S+07(s), i.e.

2.27682Z+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.276825+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals i 2
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Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 * Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 1S * Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

Step 17 . Activation of
Cold Pause of

Step 18 . Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 . Activation of
Cold Pause of

Step 21 . Activation of

2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07 (s), i.e.

2.276822+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(|), i.e.
2.92592E+07(s), i.e.

2.276823+06(5), i.e.
2.925923.07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(m), i.e.

2.276823+06(s), i.e.
2.925928+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(a). i.e.

2.276S2E+06(s), i.e.
2.925923+07(x), i.e.

2.276S2E+06(s), i.e.
2.92S923+07(s), i.e.

2.276823.+06(), i.e.
2.925923+07(s), i.e.

2.27682E+06(s) i.e.
2.92592E+07 (s), i.e.

2.27682E+06(5), i.e.
2.92592E+07(s), i.e.

2.27682E+06(5), i.e.
2.925923+07(a), i.e.

3.31020Eo06Cs), i.e.
2.822583+07(C), i.e.

2.82600E+06(s), i.e.

338.65 (d) s.00 (y)

26.35 (d) 5.07 (y)
33S.6S (d) 6.00 (y)

26.35 Cd) 6.07 (y)
338.65 Cd) 6.99 (y)

26.35 Cd) 7.07 (y)
338.65 Cd) 7.99 (y)

26.35 Cd) 8.07 Cy)
338.65 Cd) 8.99 (y)

26.35 (d) 9.07 (y)
338.65 Cd) 9.99 (y)

26.35 Cd) 10.06 (y)
338.65 (d) 10.99 (y)

26.35 Cd) 11.06 (y)
338.65 Cd) 11.99 (y)

26.35 Cd) 12.06 (y)
338.65 Cd) 12.99 Cy)

26.35 Cd) 13.06 (y)
338.6S Cd) 13.99 (y)

26.3S Cd) 14.06 (y)
338.65 Cd) 14.99 (y)

26.3S Cd) 1S.06 (y)
338.65 Cd) 1S.99 (y)

26.35 (d) 16.06 (y)
338.65 Cd) 16.99 (y)

26.3S Cd) 17.06 Cy)
338.65 Cd) 17.99 (y)

26.35 Cd) 18.06 (y)
338.65 Cd) 18.99 (y)

38.31 Cd) 19.09 (y)
326.69 Cd) 19.98 (y)

32.71 Cd) 20.07 (y)

Intervals 2

Intervals 2

Intervals 2

Intervals . 2

Intervals 3 2

Intervals . 2

Intervals 2

Intervals, 2

Intervals * 2

Intervals t 2

Intervals * 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Cooling Times (C) .

2.8710E+07

332.3 Cd)

AJBRF Reactor

Step . 1

Elapsed Time * 26.35 Cd)
N/Oem3 WATT/0m3 JOULE/c.3

otals. .5S807E+22 6.0671Z-09 1.2370813+02
Production of B . O. appm/y.
Production of He t O. appm/y.

Elapsed Time * 365.00 Cd)

N/cI3 MATT/cm3 JOULS/cm3

otals. 8.5807E+22 1.0545E-13 1.237079E+02

Step s 2

Elapsed Time . 1.07 (C)
N/cm3 XLTT/cml3 JOOLE/cm3

otalst 8.58073+22 6.0673E-09 1.2370811h02
Production of N t O. app./y.
Production of He s O. appm/y.

Elapsed Time , 2.00 (y)
N/cm3 W8AT/cm3 JOUL/cmn3

otals. 8.5S07E+22 1.8728E-13 1.237079E+02

G(Nev/gr-) Bq/cm3
3.18193+03 1.52573+04

G(CeV/grs) Bq/cm3
2.32363-02 1.1171E+02

OC(eVjg- s) Bq/cm3
3.1819E+03 1.5367Z+04

Ci/cm3 ALI/ce3
4.12353-07 4.0527E-03

Ci/cM3 ALI/cm3
3.0193E-09 3.6871Z-05

Ci/cm3 ALI/cm3
4.1533Z-07 4.0898-03

VmeV/gus) Bq/cm3 Ci/cm3 ALI/cm3
4.1272B-02 1.9843E*02 5.3630E-09 6.5491S-05

Step * 3

Elapsed Time , 2.07 (y)
N/cID3 WATr/cm3 JOULE/cm3

otals. 8.5807E+22 6.06743-0 1.237082E+02
Production of N t 0. appm/y.
Production of Be * 0. appm/y.

Elapsed-Time * 3.00 (y)
N/Cm3 WATT/cm3 JOULI/cm3

GC(MeV/gs) Bq/cm3
3.18203.03 1.5452E+04

Ci/cm3 ALI/cm3
4.1763E-07 4 .1179E-03

G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 8.5807E.22

Step * 4

Elapsed Time
N/cm3

otalss 8.5807E+22
Production of
Production of

Elapsed Time
NVcm3

otalst 8.58075+22

Step * S

Elapsed Time
X/am3

otals. 8.5607E+23
Production of
Production of

Elapsed Time
I/cm3

otals* 8.58075+22

Step. 6

Elapsed Time
X/cm3

otals.* 8.5807S+22
Production of
Production of

Elapsed Time .
I6/Ca3

otals* 8.5807E+22

2.5081E-13 1.237079E+02 5.5272E-02 2.6575E+02

3.07 (y)
=TT/cD3 OD=/cD3 G(KeV/g*s) Bq/Ca3

6.0675E-09 1.2370823+02 3.1820E+03 1.5518E+04
E O. appm/y.

Be O. appm/y.

4.00 (y)
WAzT/cm3 7OWU/c3 G(NeV/g*s) Bq/cm3

3.0012E-13 1.237079E+02 6.61401-02 3.1800E+02

4.07 (Y)
WATT/cm3 JOOLE/c3 G(MeV/ss) Rq/cm3

6.0675E-09 1.2370825+02 3.1820E+03 1.5S70E+04
H O. apps/y.

Be . 0. appm/y.

7.1823E-09 B.7707E-05

Ci/Ca3
4.1942E-07

Ci/CD3
8 .S946E-09

5.00 (y)
WATT/cm3 JOMLE/cm3 G(KeV/grs)

3.3840S-13 1.237079E+02 7.4577E-02

5.07 (y)
WATT/cm3 JDOIE/cM3 G (eV/g*i)

6.0676E-09 1.237082E+02 3.1820E+03
B . 0. appm/y.

le O 0. appm/y.

6.00 (y)
WATT/cm3 JO00E/053 G(MeV/gs)

3.6812E-13 1.2370793+02 6.11251-02

Bq/Ca3
3.5856E+02

CiLcm3
4.20B0-07

Ci/cm3
9. 6909E-09

ALI/cm3
4.1397E-03

ABI/Qv3
1.0495E-04

ALI/CM3
4.1567E-03

ANI/cm3
1.1834Z-04

?ALI/cm3
4.1698E-03

ALI/CM3
1.2873E-04

Bq/cm3
i.5610E+04

Bq/CM3
3.9005E+02

Ci/cm3
4.2188E-07

Ci/CM
1.0542E-08

Step . 7

Elapsed Time .
K/cm3 .

otals. 8.5807E+22

6.07 (Y)
WATr/cm3 JODLE/cm3 G(HeV/gVs)

6.0676E-09 1.2370821+02 3.1820E+03
Production of a . O. appm/y.
Production of He . 0. appmwy.

Elapsed Time , 6.99 (Y)
S/=3 WATT/as3 JOE/cm3 G(NeV/ges)

otals. 8.58073+22 3.9118E-13 1.237079E+02 8.6209Z-02

Step . 8

Elapsed Time . 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 8.58071+22 6.0676B-09 1.237082S+02 3.1820E+03
Production of B . 0. appm/y.
Production of He * 0. &ppM/y.

Elapsed Time * 7.99 (y)
N/cD3 WATT/cs3 JO1UL/cD3 G(MeV/grs)

otals. 8.5807E+22 4.0909E-13 1.237079E+02 9.0155E-02

Step . 9

Elapsed Time * 8.07 (y)
V/QD3 WATT/cm3 JOULE/c.3 G(MeV/grs)

otals. 8.5807E+22 6.0676E-09 1.2370823+02 3.18203+03
Production of E * O. appm/y.
Production of He O. appm/y.

Bq/cm3
1.5640E+04

Bq/cQ3
4.1449E+02

Bq/cm3
1.56643.04

Bq/cm3
4 .3347E+02

Ci/cm3
4.2272E-07

1.12033-08

Ci/Cm3
4.23365-07

Ci/cm3
1.1715E-08

ALI/cM3
4.18005-03

ALI/cQ3
1.3680E-04

ALI/cM3
4.1879E-03

ALI/cm3
1.4306E-04

AIJA/ca3
4.1941E-03

ALI/cm3
1.4792E-04

ALI/Cm3
4.1989E-03

ALX/cm3
1.5170E-04

Bq/cm3 Ci/CM3
1.56835+04 4.2387B-07

Elapsed Time . 8.99 (y)
N/CQ3 IATT/Cz3 JOMZ/cv3 G(NeV/g*s) Bq/ae3

otals. 8.5807E+22 4.2299E-13 1.237079E+02 9.32195-02 4.48201+02

Step S 10

Elapsed Time . 9.07 (y)
N/CQ3 KATT/ca3 JOULE/c3 G(KeV/g*s) Bq/ni3

otals. 8.58071+22 6.06771-09 1.2370823+02 3.18205+03 1.56983+04
Production of B . 0. appe/y.
Production of He i 0. appm/y.

Elapsed Time * 9.99 (y)
R/cR3 VATT/nD3 JWLS/cm3 G(NeV/ges) aq/=3

otals. 8.58075+22 4.33783-13 1.237079E+02 9.5597Z-02 4.59635+02

Step * 11

Ci/CM3
1.2113E-08

Ci/CM3
4 .2426E-07

Ci/cm3
1.2422E-08
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Elapsed Time : 10.06 (y)
N/cm3 WATT/Cm3 jOULE/Cm3 G(MeV/gs) sq/cm3 Ci/em3 ALI/CM3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E.03 1.5709E+04 4.2456t-07 4.2026E-03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/Cm3 A9LI/cm3

otals. 8.5807E+22 4.4215E-13 1.237079E+02 9.7442E-02 4.6B509.02 1.2662E-08 1.5462E-04

Step * 12

Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cM3 ALI/cm3

otalso 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57175+04 4.24805-07 4.20545-03
Production of H 0. appm/y.
Production of Re * 0. appm/y.

Elapsed Time 11.99 (y)
N/cm3 MATT/cm3 JOUEE/cm3 G(MeV/grs) Bq/cm3 Ci/cta3 AI/cm3

otals. 8.58075+22 4.4865E-13 1.237079E+02 9.8875E-02 4.75395+02 1.28485-08 1.56905-04

Step * 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cO3 JULE/cm3 G(MeV/rs) Bq/cm3 Ci/cem3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082S.02 3.1820E+03 1.5724E+04 4.24985-07 4.20775-03
Production of H . 0. appa/y.
Production of He 0. *ppa/y.

Elapsed Time . 12.99 ly)
N/Cm3 ATT/Cm3 JOULE/cm3 G(MeV/9*s) Bq/cm3 Ci/cm3 ALI/ca3

otls. 8.5807E+22 4.5370E-13 1.237079E+02 9.9988Z-02 4.80745+02 1.2993E-08 1.5866E-04

Step * 14

Elapsed Time . 13.06 (y)
N/cm3 WATT/cm3 JOUL/cam3 G(MeV/grs) Bq/cm3 Ci/em3 ALI/cem3

otals. 8.5807E+22 6.0677B-09 1.237082E+02 3.1820S+03 1.5730E+04 4.2512E-07 4.2094E-03
Production of H * 0. appu/y.
Production of Be t 0. appa/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 AII/Cm3

otals. 8.5807E+22 4.5762E-13 1.237079E+02 1.008SE-01 4.S4895+02 1.3105E-08 1.60032-04

Step * 15

Elapsed Time 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.58075+22 6.0677S-09 1.237082E+02 3.1820E+03 1.57345+04 4.2523E-07 4.21075-03
Production of H O. appm/y.
Production of Re I 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.6066E-13 1.237079B+02 1.0152E-01 4.8812E+02 1.3192E-08 1.61105-04

Step s 16

Elacpsed Time I.S.06 (y)
X/cm3 WATT/cm3 JOULE/cm3 G(MeV/S s) Bq/cm3 Ci/cm3 AII/cm3

otals, 8.5807E+22 6.06775-09 1.2370820+D2 3.18205+03 1.57372+04 4.2532E-07 4.2118E-03
Production of B t 0. appa/y.
Production of He * 0. appm/y.

Elapsed Tipe i 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(KeV/g*u) Sq/ceM3 Ci/Cm3 AI1/cm3

otals. 8.5807E+22 4.6302B-13 1.237079E+02 1.02045-01 4.9062E+02 1.32605-08 1.6192e-04

Step * 17

Elapsed Time . 16.06 (y)
N/ca3 WATT/cm3 JOULE/ca3 GO(eV/g's) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06773-09 1.237082B+02 3.1820E+03 1.57395+04 4.2538E-07 4.2126E-03
Production of H a 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time 16.99 (y)
N/cm3 WATT/CM3 JOULE/ca3 G(MeV/g*s) Bq/cm3 Ci/cm3 AII/Cml

otals. 8.58075+22 4.64tSE-13 1.237079E+02 1.02455-01 4.92565+02 1.3312E-08 1.6256E-04

Step * 18

Elapsed Time . 17.06 (y)
N/cm3 WATT/cM3 JOULE/cm3 G(MeV/rS ) Sq/cm3

otalss 8.5807E+22 6-0677B-09 1.237082S+02 3.18205.03 1.5741E+04
Ci/cm3 AILI/cm3

4.2S44E-07 4.2132E-03
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Production of a 0. appm/y.
Production of Se . 0. appm/y.

Elapsed Time . 17.99 (y)
X/cm3 WATT/Cm3 . UL0/cm3

otals. 8.5807E122 4.6627S-13 1.237079S+02

Step * 19

Elapsed Time . 18.06 (y)
N/co3 WATT/cm3 JOUE/cc3

otalst 5.5807E+22 6.0677S-09 1.2370828+02
Production of 1 . 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Time 18.99 (y)
N/cm3 - WAT/Cw3 JO7UE/cm3

otalS* 8.5807E+22 4.673SE-13 1.237079E.02

G(MCV/g*s) Bq/cm3 Ci/cm3
1.0276E-01 4.9407E+02 1.3353E-08

G(NeV/W*8) Sq/cm3 Ci/cm3
3.1820E+03 1.5743E+04 4.2548-07

G(MeV/gw) Bq/cm3 Ci/cm3
1.03001-01 4.9S24E+02 1.338SE-08

ALI/cm3
1.6306E-04

ALI/cm3
4.2137E-03

ALI/cm3
1.6345E-04

Step t 20

Elapsed Time . 19.09 (y)
N/cm3 lArA/cm3 JOMZE/ci3

otalst *.58071+22 6.0779E-09 1.2370831+02
Production of E , 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time s 19.98 (y)
N/cm3 WATT/co3 JUIZ/ca3

otals, 8.5807E+22 7.6666E-13 1.2370791+02

G(NeV/g-s) Bq/cm3
3.18921+03 1.5858E+04

Ci/cm3 ALI/cm3
4.2859E-07 4.3209E-03

G(Nev/g*s) Bq/cm3 Ci/cm3
2.9064E-01 5.48721+02 1.4830E-08

ALI/cm3
1.82851-04

Step a 21
AL7RP Reactor

AJBRF Omaha Veterans Affairs Rospital Reactor Facility Activation

Elapsed Time * 20.07 (y) Cooling Time 0.

Nuclide N/cM3

N 14 2.64841+17
N 15 9.7287E+14
Na 23 1.4723E+16

A1 27 3.2262E+17
I 39 4.6135E+16
K 40 5.7880E+12
K 41 3.3294E+15

Ca 40 5.8480E+16
Ca 42 3.903iE+14
Ca 43 8.1440E+13
Ca 44 1.2584E115
Ca 46 2.4130E+13.2
Ca 48 1.1213E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.20961+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.7693E+14
V 51 1.9029E+17

Cr 50 5.2922E+18
Cr 51 9.3018E+07
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.4728E+02
Mn 55 8.2737E+20
Mn 56 1.9982E+08
Pe 54 4.9638E+21
Pe 55 8.8437E+10
Pe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Pe 59 9.5600E+08
Co 59 8.4506E+16
Co 60m1l 3.6604E+03
Ni 58 5.9997E+17
Ni 60 2.3111E+17
xi 61 1.00473.16
Ri 62 3.2027E+16

Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 8.20591+05
Cu 65 6.9920B+17
Cu 66 1.0492E+03
Zn 64 2.4084E+16
Zn 66 1.3S26E+16
2n 67 2.0318E+15
Zn 68 9.3164E+15

IJRP Reactor

Nuclide N/cm3

WATr/cm3 JOULE/cm3 G(MeV/g's) Bh/cm3 Ci/cm3 ALI/Cm3

1.0803E-17 6.2955E-01 1.9444E-06 9.93221-05 2.6844E-15 6.1691E-10 1.280E+03(My) R 40

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.90101-21 3.447iE-16 1.489E+11(My)

1.57981-13 5.45513-07 1.0988E-01 2.69381+01 7.2806E-10 1.0243E-06 2.770E+01 (d)

1.4229E-13

6.0332E-09

6.7025S-13

4.36063-11

8. 08091-05

8.34571-05

4,26343-04

3.1595E+03

1.4772E-01

8. 06891-0O

1.4918S+04

7.1024E+02

2.l08SE-11

4.03191-07

1.9196E-08

1.130IS-09

3.7296E-03

2.3440E-04

3.5401.00 (m)

2.579E+00 (h)

2.735E+00 (y)

V 50

Cr S1

Cr 55

Mn 56

Fe 55

Fe 59

Co 60m1

Ca 64

Cu 66

3.60931-11 2.0018-04 2.5527S+01

4.1217E-14 3.73681-11 3.4834E-03

6.30301-13 4.15S82-08 2.95181-01

4.3878E-13 1.93721-10 2.4227E-02

1.7237E+02 4.65S61-09 3.1001S-04 4.450E+01 (d)

4.03741+00 1.0912E-10 6.8663E-09 1.047E+01 (a)

1.2438S+01 3.3618E-10 1.4932E-06 1.270E+01 Ch)

2.3765E+00 6.42311-11 3.8025E-08 5.100E+00 Wm)

HATT/cM3 JOUBE/cm3 G (MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3 T/2
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Za 70 2.9733E+14
As 75 B.3263E+16
AS 76 8.0992E+05 1.4176E-12 1.9380E-07 3.1969E-01 5.9245E+00 1.6012E-10 9.4793E-06 1.097EO00 (d) As 76
Br 79 3.0672E+14
Br 83 2.9837E+14
Rb 85 8.1655E+1S
Rb 87 3.1458E1S 1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.89705-14 2.16175-09 4.796E+04(My) Rb 87
Mo 92 1.6304E+16
Mo 94 1.0163E+16
No 95 1.7491E+16
MO 96 1.8326E+16
No 97 1.0492E+16
Mo 98 2.65113+16
MolOO 1.0580E+16
A9107 9.2947E+14
A9l90 8.6352E+14
AgllO 4.7982E+01 2.6090E-13 9.2981B-12 5.8305E-03 1.3464E+00 3.6389E-11 8.8578E-10 2.4705+01 (a) AgllO
Sbl21 1.0679E+16
Sbl22 8.4351E+05 4.0311E-13 1.35475-07 1.3686E-01 2.5099E+00 6.7835E-11 4.2685E-06 2.696E+00 (d) Sbl22
Sbl23 7.98725+1S
5a8130 1.4927E+14
Bal32 1.4223E+14
8al34 3.4036E+15
Bal35 9.2829E+15

al.36 1.1060E+16
Ba137 1.5817E+16

al138 1.0096E+17
W180 4.7342E+12
0182 1.0455E+15
W183 5.6455E+14
W284 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totals, 8.5807E+22 6.0735E-09 1.2370825+02 3.18615+03 1.58575+04 4.28575-07 4.29031-03
AJBRF Reactor

AaBRP Oaha Veterans Affairs Sospital Reactor Facility Activation

Elapsed Time 20.07 (y) Cooling Time 0.

COMPOSITION
ELEMEXT ATOMES/cm3

H 1.48697E+07
He 3.23310E+04
Li e.000005+00
Be 0.00000E+00

B 1.52822E-02
C 1.33707E+07
N 2.65812E+17
0 5.40267E-06

Na 1.472313.E16
Mg 3.70426E+05
Al 3.22619E+17
Si 2.72185E+06
S 7.45413E-03

Cl 1.70377E504
Ar 1.08971E+04
K 4.94701E.16

Ca 6.03257E+16
Sc 3.11883E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
En 4.95553E+16
Ga 1.5899S5E+06
Ge 6.69226E+01
As 8.326295+16
Se 2.92038E+08
Br 6.05099E+14
Kr 3.16679E+06
Rb 1.13142E+16
Sr 4.20589E506

Y 5.45919E+00
2r 2.42239E+03
Nb 3.31024E+03
Mo 1.09868E+17
Tc 1.15667E+07
R. 2.83469E+06
Pd 1.72246E+05

Ag 1.79299E+1S
Cd 7.55457E+07
in S .01239E-06
5;n 2.91935E+06
Sb 1.86661E+16
Se 1.74623E+08
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I 2.40279E-03
Xe 1.42972E+C6
Cs 2.22475E+05
Ba 1.40818E+17
La 1.19661E+06
Ce 0. 000002+00
Pr 0.e0ooo0+o0
Ed 0.OOOE+O
Pm O . OOOOE+OO
Pm 0.000005.00
Sm O.oOOOOOE+OO
Eu O.oO0OOOE+OO
Ed 0.00000E+OO
Tb O.OOOOOE+OO
Dy O.OOOOE+O
Eo O. OOOOOE+OO
Er O.OOOO0O+0O
TM 0.00OOE+OO
Yb 0.000000+0
Lu O.OOOOO+00
Hf 4.75361E-02
Ta 6.32583E+04

W 3.94515E+S.5
Re 6.73210E+06
Th 0.OOOOOE+OO
1J O.OOOO0O+0O

Np 0.00000E+0
Pu 0.000000E+O

Production of E * 0. appm/y.

Production of Ee * 0. appm/y.
AJBRF Reactor

AJIRF Omaha veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay ganma-rays

Group S range NeV/cm3-s Photons/cm3-s
1 C 10 -, 100 XeV) 1.2414E+00 2.2571E+01
2 C 0.1 -. 0.2 MeV) 1.2829E+00 8.2765E+00
3 C 0.2 -> 0.4 MeV) 1.0182E+00 3.3939E+00
4 C 0.4 -. 0.6 lleV) 4.7843E+00 9.5685+O00
5 ( 0.6 -. 0.8 MeV) 3.71513-01 5.3073E-01
6 ( 0.8 -, 1.0 MeV) 1.2489E+04 1.38771+04
7 ( 1.0 -. 1.22 1geV) 1.1462E+02 1.03261+02
8 (1.22 -. 1.44 MgeV) 1.1812E+02 8.8811E+Ol
9 (1.44 -. 1.66 MeV) 1.5891E-01 1.0253B-01

10 (1.66 -, 2.0 1geV) 7.4250E+03 4.05743+03
11 C 2.0 -, 2.5 MeV) 4.5194E+03 2.0086E+03
12 C 2.5 -, 3.0 MeV) 7.9297E+02 2.8835E+02
13 C 3.0 -, 4.0 MgeV) 7.9524E+01 2.2721E+O1
14 C 4.0 - 5.0 MeV) O.0000+00 0.0000+00
15 S 5.0 -, 6.5 WeV) O.OOOOE+OO O.OOOO+OO

18-Group gamma source distribution (Photons/cm3.s)
SCAL1-ORSL 18-Group gsama Library from 10 MeV to 10 XeV

0.0000+OO 0.00001+00 O.OOOO+00 O.0OOO.+O 2.2721E+01 2.8835B+02
2.0086E+03 4.05741+03 8.8913S+01 1.03263+02 1.38771+04 5.3073B-01
9.5685E+00 1.697011+00 1.6970E+00 8.2765E+00 1.1285E+01 1.12851+01

AJIRF Reactor
AJBRP Omaha Veterana Affairs Hospital Reactor Facility Activation

At Cooling Time * 332.29 (d)

Ruclide N/CI3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

N 14 2.6484E+17
N 15 9.7287S+14

Wa 23 1.4723E+16
Al 27 3.2262E+17

X 39 4.61235E16
X 40 5.7880S+12 1.08031-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844S-15 6.1691E-10 X 40
* 41 3.32941+l5

Ca 40 5.8490E.16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584,2,S
Ca 46 2.4130S+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V SO 4.7693E+14 1.22891-23 8.3329E+01 9.53241-12 7.0337E-11 1.9010E-21 3.4479E-16 V SO
V 51 1.90291+17

Cr SO 5.2922E+18
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
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Mn 55 8.2737E+20
Fe 54 4.96382.21
Fe SS 7.0226E+10 5.3223E-13 6.6272E-05 1.1730E-01 5.6399E.02 1.S243E-08 1.8613E-04 Fe 55

Fe 56 7.7852E+22
Fe 57 1.79B9E+21
Fe SS 2.375i9+20
Fe S9 5.3997E+06 2.0386E-13 1.1307E-06 1.4418E-01 9.73s7E-01 2.6313E-11 1.7510E-06 Fe 59

Co 59
xi 58
xi 60
xi 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
zn 66
zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
Mo 92

8.4506E+16
5.9997E+17
2.3111E.17
1. 00471+16
3.20271+16
8.16101+15
1.56871+18
6.99201+17
2.4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.32631+16
3.06721+14
2.9837E+14
8 . 165sE+15
3.1488E+15
1.6304E+16

1.8202E-17 3.9749E+01 0.0000+00 1.44192-03 3.89702-14 2.1617E-09 Rb 87

ATRRF Reactor

Nuclide N/cm3

MO 94
MO 95
Mo 96
Mo 97
Mo 98
MoloO
Ag107
Ag109
Sbl21
Sb123
Ba130
Ba132
Bal34
Bal35
Bal36
Ba137
Bal38

W180
11182
W183
1W184
W186

332.3

1. 0163E+16
1. 7491E+16
1. 8326E+16
1.0492E+16
2.6511E+16
1. 05801+16
9.29471+14
8.6352Z+14
1.0679E+16
7.98721+15
1.49271+14
1.4223E+14
3.4036E+15
9.2828E+15
1. 1060E+16
1. 5817S+16
1.0096E+17
4.73421+12
1.0455E+15
5.6455E+14
1.2088B+15
1.12161+15

(d)

WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

7.3612E-13 1.2370791+02 2.6148E-01 5.64962+02

Ci/cm3 ALI/cm3

1.5269E-08 1.8789E-04

AJBRF Reactor
AJ8RP Omaha Veterana Affairs Hospital Reactor Facility Activation

At Cooling Time , 332.29 (d)

Energy distribution of decay gamha-rays

Group
1
2
3

14
S
6
7
a
9

10
11
12
13
14
15

Srange
( 10 -, 100 ReV)
( 0.1 -2 0.2 MeV)
0.2 -a 0.4 MeV)
0.4 -a 0.6 ReV)
0.6 -a 0.8 ReV)
0.8 -a 1.0 MeV)

( 1.0 -a1.22 MeV)
(1.22 -al.44 MeV)
(1.44 -a1.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 KeV)
2.5 -a 3.0 MeV)
3.0 4 4.0 ReV)
4.0 -a 5.0 MeV)

C 5.0 -a 6.5 ReV)

MeV/cm3*s
9.3736E-01
7.24583-03
9.47591-04
1.0151E-09
0.0000+00
0.0000+00
6.0680Z-01
5.4196Z-01
8.2329Z-04
0. 00001+00
O.OOOOE+00
O.OOOOE+00
0.0000+00
0.0000+00
0.0000+00

Photons/cm3-9
1. 7043E+01
4.6747s-02
3.15861-03
2.03015-09
0.00001+00
0.00001+00 B
5.4667B-Ol
4.0749Z-01
5.31151-04
0.0000+00
0.0000+00
O.OOOOE+00
0 .00005+00
0.0000+00
0.0000+00

18-Group gancea source distribution (Photons/cm3^s)

SCRL1-ORl 18-Group gamma Library from 10 MeV to 10 ReV

0.00001+00 0.0000+00 0.00001+00 0.0000.+00 .00005+00 0.0000E+00

0.0000E+00 0.00001+00 4.08025-01 5.46675-01 O.OOOO+00 O.OOOOE+00

2.0301-09 1.5793B-03 1.57935-03 4.6747E-02 8.52141+00 8.5214E+00

AJBR? Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 332.29 (d)
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COMIPOSITION

ELE25ENT ATOMES/cM3

H 1.48697E+07
Ee 3.23310E+04
Li 0.OOOOOE+00
He O.OOOOOE+OO

B 1.52822E-02
C 1.33693E+07
N 2.65812E+17
0 5.53444E-06

Ha 1.47231E+16
Mg 3.71011E+05
Al 3.22619E+17
Si 2.72186E+06

S 7.96863E-03
Ca 1.72012E+04
Ar 1.07097E+04
K 4.94701E+16

Ca 6.03257E+16
Sc 3.29427E+04

*Ti 7.06679E+17
V 1.907713.E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Hi E.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.59027E+06
Ge 6. 69957E+01
As 8.32629E+16
Se 2.92848E+Oa
Hr 6.05099E+14
Kr 3.17053E+06
Rb 1.13142E+16
Sr 4.33693E+06

Y 5 50425E+00
Zr 2.44145E+03
Eb 3.58946E+03
No 1.09868E+17
Tc 1.16473E+07
Rl 2.83487E+06
Pd 1.72322E+05
Aq 1.79299E+15
Cd 7.57360E+07
Zn 0.0000E+00
Sn 2.93934E+06
Sb 1.86661E+16
Te 1.78155E+08

I 2.50962E-03
Xe 1.49033E+06
Cs 2.15206E+05
Ba 1.40818E+17
La 1.19679E+06
Ce 0.00000E+0
Pr 0.OOOOO0E+O
Ed 0.000000E+O
Pm 0.OOOOOE+00
Sm O.OOOOOE+00
Eu 0.00000E+00
Gd 0.00000E+O00
Tb 0.00000E+00
Dy 0.00000+00
Ho O.OOOOOE+00
Er 0.00000E+0
Tm 0.00000E+00
7b O .OOOOOE+OO
Th 0.00000E+00
Lu O.OOOOOE+OO
Hf 4.75362E-02
Ta 6.67289E+04
W 3.945153.E+15

Re 6.81074E+06
Th O.00000E+00
-U 0.000003+00

Ep O.OOOOOE+OO
HP 0.000003.00
Pu O.OOOOOE+OO

Totals * 8.58066E+22

AJBRP Reactor AJ8RF Soil (Side) Flux

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D (Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 IATT/cm3 JOUEE/cm3

zero 7.9653-04 1.975E+03 1.586E+04 4.286E-01 4.290B-03 6;073E-09 1.237082B+02

332.3 (d) 6.537E-08 7.0363+01 5.6503+02 1.5271-02 1.879E-04 7.361E-13 1.237079E+02

AJBRF Reactor AJBRF Soil (Side) Flux

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.0000z+0O(cm3) of Rebor

Time
zero

Becquerel Sv/h ALI Watt
1.5863+04 7.965B-04 4.290E-03 6.073E-09
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332.3 Cd) 5.650E.02 6.537E-08 1.879E-04 7.361E-13

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time SqtKg Kw/Kg Ci/Kg NeV/gws

zero 1.975E+06 7.563E-10 5.337E-05 3.186E+03

332.3 (d) 7.036E+04 9.167E-14 - 1.902E-06 2.615E-01

AJBRP Reactor
AJERF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h W/g Cl Index

zero 1.975E+03 7.965E-04 7.563E-10 3.320E+03

332.3 Id) 7.036E+01 6.537E-08 9.167E-14 2.745E-01

AJBnF Soil (Side) Flux

AJBRP Soil (Side) Flux

Step 1 IActivation oi
Cold Pause o:

Step 2 . Activation oJ
Cold Pause oS

Step 3 Activation 01
Cold Pause o0

Step 4 Activation oS
Cold Pause of

Step S Activation oS
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 . Activation of
Cold Pause of

Step 1S * Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

Step 17 s Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 tActivation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 . Activation of
Cold Pause of

E 2.27682E+06(S), i.e.
f2.92592E+07(s), i.e.

f2.276821+06(s), i.e.
f2.92592E+07(s), i.e.

f 2.276822+06(s), i.e.
2.925921+07(s). i.e.

2.27682E+06(s). i.e.
f 2.92592E+07(m). i.e.

2.276823+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.27682E+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(s). i.e.
2.92592E+07(s), i.e.

2.276829+06(m), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682z+06(s), i.e.
2.92592E+07(S), i.e.

2.276821+06(s), i.e.
2.S2592E+07(s), i.e.

2.276821+06(a), i.e.
2.92592Z+07(m), i.e.

2.276821+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(z), i.e.
2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06 (s) i. .
2.925923+07(s), i.e.

2.27682E+06(S), i.e.
2.92592E+07(s), i.e.

2.27t21+06(), i.e.
2.92592E+07(s). i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

3.31020Z+06(s), ie.
2.8225SB+07(a), i.e.

2.82600E+06(S). i.e.
2.871003+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

Elapsed Time.

26.35 Cd)
365.00 Cd)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 Cy)
15.99 Cy)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals i 2

Intervals * 2

Intervals i 2

Intervals a 2

Intervals * 2

Intervals * 2.

Intervals * 2
Step 22 . Activation of 2.142001+06(m), i.e. 24.79 (d) 21.05 (y)

Cooling Times (a)

2.93 94E+07

340.2 (d)
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AJBH keactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 IATT/cm3 JOUEE/cm3 G(MeV/gr) Eq/cm3 Ci/cm3 ALI/Cm3

otals. 8.5807E+22 6.0671E-09 1.2370S1E+02 3.18193+03 1.5257E+04 4.1235E-07 4.05273-03
Production of E * 0. appm/y.
Production of He O. appm/y.

Elapsed Time . 365.00 (d)
N/Cm3 HkTr/cm3 JOLE/CM3 G(HeV/gs) E3/cm3

otals. 8.58073+22 1.0545E-13 1.237079E+02 2.3236E-02 1.1171E+02

Step . 2

Elapsed Time i 1.07 (y)
N1/c3 WITT/sm3 JOL/cs3 GC(eV/g s) Eq/cra3

otals. 8t.S073+22 6.0673E-09 1.237081+02 3.18193+03 1.5367E+04
Production of E * O. appm/y.
Production of Re * O. appm/y.

Ci/cm3 AEI/cm3
3.01933-09 3.68713-05

4.15333-07

Ci/cm3
5.3630E-09

ALI/cm3
4.0898-03

ASI/cm3
6.54913-05

Elapsed Time s
N/cm3

otals, 8.5807E+22

2.00 (y)
NATT/cm3 JOUE/cm3 G(MeV/g's)

1.87282-13 1.237079Z+02 4.1272Z-02
Bq/cm3

1. 9843E+02

Step . 3

Elapsed Time t
NI/cm3

otals. 8.58073+22
Production of
Production of

Elapsed Time .
N/cm3

otals. 8.5807E+22

Step * 4

Elapsed Time
* N/cm3

otals* 8.5807E+22
Production of
Production of

Elapsed Time
N/cm3

otals, 8.58073+22

Step . S

Elapsed Time
N/cm3

otals. t.S807E+22
Production of
Production of

Elapsed Time *
N/cm3

otalsc 8.S807E+22

Step . 6

Elapsed Time
N/cm3

otals. B.S8073+22 i
Production of
Production of I

Elapsed Time . I
N/cm3

otals. 8.5807E+22

Step . 7

2.07 (y)
WA=f/cm3 JotL3/c=3

6.06743-09 1.2370823+02
E * O. appm/y.

le t O. apps/y.

3.00 (y)
I7TT/cm3 JOLE/cs3

2.508Bl-13 1.237079E+02

3.07 (y)
WATZ/on3 JOULE/Cm3

6.0675E-09 1.2370823+02
a * 0. appm/y.

Re * 0. appm/y.

4.00 (y)
WATT/cm3 JOULE/cM3

3.0012E-13 1.237079E+02

4.07 (y)
WATT/cm3 7OULE/cm3

6.06753-09 1.2370823+02
r * 0. appm/y.

Re * 0. appm/y.

5.00 (y)
IATZT/CM3 JOULE/cm3

3.3840E-13 1.237079Z+02

5.07 (y)
WATr/cm3 JOtL/cm3

6.06763-09 1.2370t2B+02
Hr 0. appm/y.

Re * O. applm/y.

6.00 (y)
WATT/cm3 JOULE/cm3

1.6812E-13 1.2370793+02

GQ(NV/gs)
3.18203+03

G(MeV/rs)
S .5272E-02

G(MeV/grs)
3.1820E+03

G CMeV/g-s)
6.6140E-02

G(MeV/9*s)
3.1820Z+03

G(Nev/g*s)
7 .4377E-02

* Sq/cm3
1.54523+04

Bq/cm3
2. 6575E+02

Sq/cm3
1. 5518E+04

Eq/cm3
3.1003+02

Eq/cm3
1.5570E+04

Bq/cm3
3.5856E+02

Ci/cm3
4.1763E-07

Ci/cm3
7.1823E-09

Ci/CM3
4.1942E-07

Ci/cm3
8. 5946E-09

Ci/cm3
4.2080E-07

Ci/cm3
9.6909E-09

Ci/cm3
4.2188t-07

Ci/cm3
1. 05423-08

ALI/cm3
4.1179B-03

a1L/CM3
8.7707Z-05

1.LI/cm3
4.13973-03

ALI/cm3
1.04953-04

ALI/cm3
4.15673-03

ALI/cm3
1.1834B-04

-ALI/cm3
4.169tE-03

AEI/cm3
1 .2873E-04

G(Mev/v*s) Bq/c3
3.18203+03 1.56103+04

G(MeV/g1s) Bq/cm3
8.1125E-02 3.9005E+02

Elapsed Time * 6.07 (y)
N/cm3 WlAS/cm3 JOOULE/cm3 G(MeV/g9s) Sq/cm3

otals, 8.58073+22 6.0676E-09 1.237082E+02 3.18203+03 1.56403+04
Production of B * O. appm/y.
Production of le * 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATr/cma3 JOULE/c3 G(%eV/g-s) Sq/dm3

otals, 8.58073+22 3.91183-13 1.237079E+02 8.62093-02 4.14493+02

Step . 8

Ci/cM3
4.2272E-07

Ci/cm3
1.1203E-08

ALI/cm3
4.1800E-03

ALI/cm3
1.36803-04
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Elapsed Time : 7.07 (y)
N/Cme3 WATT/cm3 J;OUIe/cm3 G(MeV/grs) Sq/cm3

otalsa 8.5807E+22 6.0676E-09 1.2370822+02 3.1B20E+03 1.5664E+04
Production of X 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 WATT/cm3 JOUIE/cm3 G(MeV/g's) Bq/cm3

otals. 8.5B07E+22 4.0909E-13 1.237079E+02 9.0155E-02 4.3347E+02

Step * 9

Elapsed Time * 8.07 (y)
N/cm3 WA2T/cm3 JOtLE/cm3 G(NeV/g s) 8q/cm3

otalma 8.58072+22 6.0676E-09 1.237082E+02 3.18202+03 1.5683E+04
Production of N * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otalsa 8.5B07E+22 4.2299E-13 1.2370792+02 9.32192-02 4.48202+02

Step * 10

Elapsed Time 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5698E+04
Production of B O. appm/y.
Production of He a 0. appm/y.

Elapsed Time 9.99 (y)
N/cm3 WATT/cm3 )rOULE/cm3 G (NeV/gs) Bq/cm3

otals. 8.5807E+22 4.337S8-13 1.2370792+02 9.55972-02 4.5963E+02

Step - 11

Elapsed Time 10.06 (y)
N/cm3 WATT/cm3 JOUuE/cm! G(MeV/g s) Bq/cm3

otals. 8.5807E+22 6.0677Z-09 1.237082E+02 3.1820E+03 1.5709E+04
Production of B a 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals. 8.5807E+22 4.42152-13 1.2370792+02 9.7442E-02 4.6850E+02

Step * 12

Elapsed Time * 11.06 (y)
N/Cm3 WATT/cm3 JOULE/cm3 GCKeV/gs') Bq/cm3

otalsa 8.5807E+22 6.06772-09 1.2370822.02 3.18202+03 1.57172+04
Production of 2 * O. appm/y.
Production of Be * 0. appm/y.

Elapsed Tim * . 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 8.5807E+22 4.486SE-13 1.2370792+02 9.8875E-02 4.7539E+02

Step * 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 J;IWE/cm3 G(NeV/g-4) sq/cm3

otals. 8.5807S+22 6.0677E-09 1.2370821+02 3.18202+03 1.5724E+04
Production of H i 0. appm/y.
Production of Hee a 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WAtTT/cm3 JOULE/cm3 G(MeV/gls) Sq/cm3

otalsm 8.S807E+22 4.53703-13 1.2370792+02 9.998BE-02 4.80742+02

Step * 14

Elapsed Tiwe * 13.06 (y)
N/cm3 WLATT/cm3 JOVLE/Cm3 G(MeV/s's) Bq/cm3

otals. 8.s507s+22 6.06772-09 1.2370822+02 3.1820E+03 1.57302+04
Production of B O. appm/y.
Production of He * 0. appm/ey.

Ci/cm3
4.2336E-07

Ci/cm3
1.1715E-08

Ci/cm3
4.2387E-07

Ci/cm3
1.2113E-08

Ci/cm3
4.24262-07

Ci/cm3
1.2422E-08

Ci/cm3
4.2456E-07

Ci/cm3
1.2662E-08

Ci/cm3
4.248OE-07

Ci/cm3
1.2848E-08

Ci/cm3
4.2498-07

Ci/Cm3
1.2993E-0O

)LI/cM3
4.1879E-03

ALI /cm3
1.4306E-04

ALI/cm3
4.19412-03

ALr/cm3
1.4792E-04

ALI/cm3
4.19892-03

ALItCem3
1.5170E-04

ALI/cm3
4.2026E-03

ALI/cm3
1.S462E-04

ALI/cm3
4.20542-03

ALI/cm3
1.5690E-04

ALI/cm3
4.2077E-03

ALI/cm3
1.58662-04

ALI/cm3
4.2094E-03

ALI/cm3
1.6003E-04

Ci/cm3
4.25122-07

Elapsed Time a 13.99 (y)
N/cm3 WATT/cm3 JOULE/c=3 G(NeV/g*s) Bq/cm3

otalst 8.5807E+22 4.5762E-13 1.237079E+02 1.0085E-01 4.8489E+02

Step ' 15

Elapsed Time a 14.06 (y)
N/cm3 WATT/cm3 JO /cm3 G(NeV/g's) Bq/cm3

otalss 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5734E+04

Ci/cm3
1.3105Z-08

Ci/cm3 ALI/cm3
4.2523E-07 4.2107E-03
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Production of H 0 . appm/y. 0
Production of Re O. appc/y._

Elapsed Time * 14.99 (y)
N/cm3 WATI/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.6066E-13 1.237079E+02 1.0152E-01 4.8812E302 1.3192E-08 1.6110E-04

Step s 16

Elapsed Time 15.06 (y)
N/cm3 oUATT/cm3 JOML/cm3 G(MeV/g-s) .q/cm3 Ci/cm3 A8I/cm3

otals. 8.5S07R9+22 6.0677E-09 1.237082E+02 3.1B20E+03 1.5737E+04 4.2532E-07 4.23.18Z-03
Production of H * O. appm/y.
Production of He O. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WArT/cm3 JODUE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalsi 8.5807E+22 4.63023-13 1.237079E+02 1.0204E-01 4.9062E+02 1.3260E-08 1.6192E-04

Step * 17

Elapsed Time , 16.06 (y)
N/cm3 IWkT/cm3 JOME/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 AIX/cm3

otal.. 8.S8073+22 6.06773-09 1.2370823+02 3.18203+03 1.5739E+04 4.2538E-07 4.2126E-03
Production of B * 0. appm/y.
Production of Be * O. appm/y.

Elapsed Time 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 GOleV/g1s) tq/cm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 4.6485E-13 1.2370791+02 1.0245E-01 4.92563.02 1.3312E-08 1.6256E-04

Step * 18

Elapsed Time * 17.06 (y)
N/cm3 WATT/cm3 JOULI/cm3 G(NeV/g-s) Bq/cm3 C/cm3 aALI/cm3

otals. 8.5807B+22 6.0677B-09 1.2370823E02 3.1820E+03 1.5741E+04 4.2544E-07 4.2132E-03
Production of H * O. appm/y.
Production of Ie O 0. appm/y.

Elapsed Time 17.99 (y)
N/cm3 WA7T/cm3 JOMlX/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.6627E-13 1.237079E+02 1.0276S-01 4.9407E+02 1.3353E-08 1.63063-04

Step . 19

Elapsed Time 18.06 (y)
N/cm3 WATTr/cm3 JOUL/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06773-09 1.2370S2E+02 3.18203+03 1.5743E+04 4.2548E-07 4.21373-03
Production of H * O. appm/y.
Production of He i 0. appm/y.

Elapsed Time * 18.99 (y)
N/cm3 WATr/cm3 JODDE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.58073+22 4.67383-13 1.237079z.02 1.03003-01 4.95243+02 1.3385E-08 1.634SE-04

Step . 20

Elapsed Time 19.09 o y)
/c03 WATT/cm3 JOULE/cm3 G(MeV/gIs) Bq/cm3 Ci/cm3 AILI/cm3

otals. 8.5807E+22 6.07793-09 1.237083E+02 3.1892E+03 1.58581+04 4.28593-07 4.3209E-03
Production of s O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 19.98 (y)
N/cm3 WATI/cm3 JOlLE/cm3 G(MeV/g*o) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 7.66662-13 1.237079E+02 2.90643-01 5.4872E+02 1.4830E-08 1.8285E-04

Step * 21

Elapsed Time * 20.07 (y)
N/cm3 WATr/cm3 JOULE/cms3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.58073+22 6.0735E-09 1.2370823+02 3.1861E+03 1.5857E+04 4.2857E-07 4.2903E-03
Production of H * 0. appm/y.
Production of Ie * O. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATT/cm3 JOMtZL/c%3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 7.3612E-13 1.237079E+02 2.6148E-01 5.6496E+02 1.5269E-08 1.8789E-04

Step * 22
AJBRF Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time , 21.05 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOEUL/cc3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

N 14 2.6484E+17
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N 15 9.7287E.14
Na 23 1.4723E+16
Al 27 3.2262E+17
K 39 4.6135E+16
K 40 5.7880E+12
K 41 3.3294E+1S

Ca 40 S.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+.3
Ca 44 1.25t4E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E.16
Ti 48 5;2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.7693E+14
V 51 1.90292+17

Cr 50 5.29222+18
Cr 51 7.6936E+07
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.88062+18
Cr 55 2.47282+02
Mn 55 8.2737E+20
Mn 56 1.9982E+08
Fe 54 4.9638+21
Fe 55 S.5590+210
Pe 56 7.7852S+22
Fe 57 1.7989E+21
Pe SS 2.37593+20
Fe 59 7.6765E+08
Co S9 8.4506Z+16
Co 60ml 3.6604E+03
Ni 58 5.9997E+17
Ni 60 2.3111S+17
Ui 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.56S7E+1S
Cu 64 8.20592+0s
Cu 65 6.9920E+17
Cu 66 1.04922+03
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+1S
Zsn 68 9.3164E+1S

AJ3RF Reactor

Nuclide N/cm3

Zn 70 2.97335+14
As 75 8.3263E+16
As 76 8.0992E+05
Br 79 3.0672E+14
Er 81 2.9837+.14
Rb 85 S.1655E.15
Rb 87 3.1488E+15
Mo 92 1.6304Z+16
Mo 94 1.0163E+16
MO 95 1.7491,+26
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolOO 1.0580E+16
Agl07 9.2947E+14
A9109 8.6352Z+14
AgllO 4.7981+01
8b121 1.0679Z+16
Sb122 8.42262+05
S1b23 7.98722+15
Ral3a 1.49272+14
Ba132 1.4223E+14
ZaI34 3.4036E+15
Bal35 9.2828E+1S
Ea136 1.1060E+16
Ba137 1.5817E+16
Bal3S 1.0096E+17

WlSO 4.7342E+12
W182 1.0455E+1S
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+1S

here are 81 Nuclides.

1.08032-17 6.2955E-01 1.9444D-06 9.9322E-05 2.6844E-15 6.1691E-10 1.280E+03(My) K 40

1.2289E-23 8.3329E+01 9.53242-12 7.0337E-ll 1.9010E-21 3.44792-16 1.489E+11(My) V SO

1.30662-13 4.5119E-07 9.0880E-02 2.2281E+01 6.021SE-10 8.4717E-07 2.770Z+01 (d) Cr 51

1.4229E-13

6.0332S-09

6.4867S-13

4.36062-11

8.0809E-0S

8.07712-05

4.2634E-04

3.15952+03

1.42962-01

8.0689E-01

1.4918+04

6.8737E+02

2.1808E-11

4.0319E-07

1.857SE-08

1.1301E-09

3.7296E-03

2.2686E-04

3.540E+00 Cm)

2.579E+00 (h)

2.7352+00 (y)

Cr 55

MN 56

Fe 55

2.89822-11 1.6074B-04 2.04982+01 1.3841E+02 3.7407E-09 2.48933-04 4.4502+01 (d) Fe 59

4.1217E-14 3.736SE-11 3.48348-03 4.03742+00 1.09122-10 6.S663E-09 1.047E+01 (m) Co 60e,

6.3030E-13 4.1582S-08 2.95182-01 1.24385+Ol

4.38782-13 1.93722-10 2.4227E-02 2.3765E+00

WAT7/cm3 JOULI/cn3 G(MeV/grs) Bq/cm3

3.361SE-10 1.49322-06 1.270E+01 (h) Cu 64

6.4231E-11 3.8025E-08 5.100l+00 (m) Cu 66

Ci/cm3 ALI/cm3 T/2

1.4176E-12 1.93SOE-07 3.1969E-01 5.9245E+00 1.60122-10 9.47932-06 1.0972+00 (d) As 76

1.82022-17 3.9749E+01 0.0000E+00 1.44192-03 3.8970E-14 2.1617E-09 4.796E+04(My) Rb 87

2.6090E-13 9.2979E-12 5.83042-03 1.3464E+00 3.638SE-11 8.S76E-10 2.4i0+.01 (a)

4.0251Z-13 1.3527E-07 1.36661-01 2.50622+00 6.77342-11 4.26222-06 2.696E+00 (d)

AglO

Sb122

Totals. 8.5807E+22 6.06632-09 1.2370822+02 3.1810E+03 1.57962+04 4.2691E-07 4.22152-03
AJ!3RF Reactor

AJBRF Omaha Veterans Affairs So8pital Reactor Pacility Activation

Slapsed Time . 21.05 (y) Cooling Time 0.



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 162 of 384

COMPOSZTION

ELEMEN ATOMES/cm3

E . 55145E+07
He 3.37330E.04
Li 0.00000+00
Be 0. OOOOOE+OO
B 1:59448E-02
C 1.39496E+07
N 2 .65812E+17
0 5.66622E-06

Na 1.47231E+16
Mg 3.86515E+05
Al 3.22619E+17
Si 2.83988E+06
S S.98400E-03

C1 1.78141E+04
Ar 1.13176E+04
K 4. 94701E+16

Ca 6.03257E+16
Sc 3.30742E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8 .48521+22
Co 8.45059E+16
xi 8.81316E+17
Cu 2.26793E+18
Zn 4. 55S3E+16
Ga 1.65891E+06
Ge 6.98278E+01
As 8.32629E+16
Se 3.04738E+08
Br 6.05099E+14
Tr 3.30427E+06
Rb 1.13142E+16
Sr 4.41286E+06

Y 5.69808E+00
Zr 2.52990E+03
Nb 3.63331E+03
MO 1.09868E+17
Tc 1.20719E+07
Ru 2.95764E+06
Pd 1.79761E+0S
Ag 1.79299E+15
Cd 7.88821Z+07
In 5.01239E-06
Sn 3.04684E+06
Sb 1.86661E+16
Te 1.82924E+08
I 2.53176E-03

Se 1.503S8E+06
Cs 2.33712E+05
Sa 1.40818E+17
La 1.24851E+06
Ce O.OOOOOE+00
Pr O.OOOOOE+OO
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.00000+00
Su 0.0000O +00
Gd 0.00000E+00
Tb 0.00000E+00
Dy O.OOOOOE+00
No 0.00000E+00
Er 0.00000E+00
Tm 0.00000E+00
Tb 0.00000E+00
Lu 0.0000O+00
Hf 4.95974E-02
Ta 6.70072E+04

N 3.94515E+1S
Re 7.04187E+06
Tb 0.000000E+O
U 0.00000+OO

Np 0.00000E+00
Pu 0.00000E+O0

Production of E * 0. appm/y.

Production of Re 0 0. appm/y.
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamua-rays

Group ERrange MeV/cm3-s Photons/cm3*u

1 10 -> 100 UeV) 1.1980E+00 2.17813+01

2 ( 0.1 -> 0.2 MeV) 1.0301E+00 6.6459E+00

3 ( 0.2 -> 0.4 KeV) 8.3813E-01 2.7938E+00
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4
5
6
7
a
9

10
11
12
13
14
is

0.4 -> 0.6 MeV)
0.6 - 0.8 eV)
0.8 - 1.0 HeV)

C 1.0 -aI.22 MeV)
(1.22 -ol.44 NeV)
(1.44 -. 1.66 MeV)
(1.66 -> 2.0 MeV)

2.0 - 2.5 eV)
2.5 -3 3.0 NeV)

( 3.0 - 4.0 NeV)
4.0 -> 5.0 MeV)

C 5.0 6 6.5 ReV)

4.7828E+00
3.7141E-01
1.2489E+04
9.3458E+01
9.9214B+01
1.3074E-01
7.4250E+03
4.51943+03
7.9297B+02
7.9524E+01
O.0000E+00
0.0000E+00

9.56563+00
5.30595-01
1.3877E+04
8.4196E+01
7.45973+01
8.43473-02
4.0574E+03
2.00863+03
2.88353+02
2.27213+01
0.00003+00
0.0000E+00

18-Group ganma source distribution (Photons/cm3*s)
SCALE-OPDL 18-Group gamua Library from 10 MeV to 10 KeV

0.00003+00 0.00003+00 0.0000E+00 0.0000E+00 2.2721E+01 2.8835E+02
2.0086E+03 4.0574E+03 7.46813+01- 8.4196E+01 1.3877E+04 5.3059E-01
9.5656E+00 1.3969E+00 1.3969E+00 6.6459E+00 1.0891E+01 1.0891E+01

AJSBF Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 340.21 (d)

Nuclide N/cM3

N 14 2.64843+17
N 1S 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

E 39 4.6135E+16
I 40 5.78803+12
K 41 3.3294E+15

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.25772+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 5D 3.6606E+16

V 50 4.76933+14
V 51 1.9029E+17

Cr 50 5.2922E+18
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8006E518
Mn 55 8.2737E+20
Fe 54 4.9638E+21
Fe 55 6.75933+10
Fe 56 7.78523+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Co Si 8.4506E+16
Ni 58 5.9997E+17
Ni 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.161015E+
Cu 63 1.5687E+18
Cu 65 6.9920E+17
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.'0313E+15
Zn 68 9.3164E+15
Zn 70 2.97333+14
As 75 8.3263E+16
Sr 79 3.0672E+14
Sr 81 2.9837E+14
Rb 8s 8.1655E+16
Rb 87 3.1488B+1S
Mo 92 1.63043+16
Mo 94 1.0163E+16

AJBRP Reactor

WATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.68443-15 6.1691E-10 X 40

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.44792-16 V 50

5.12273-13 6.3787E-05 1.1290E-01 5.4284E+02 1.4671E-08 1.7916E-04 Fe SS

1.82023-17 3.9749E+01 0.0000E+00 1.4419E-03 3.8970E-14 2.1617E-09 Rb 87

Nuclide N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/gr) . Bq/cm3 Ci/cM3 ALI/cm3

'Mo 95
No 96
Ka 97
Mo 98
Y0100
AglO7
AglO9
6bl21
Sbl23
8al30
Bal32

1.7491Z+16
1. 8326E+16
1.0492E+16
2 .6511E+16,
1.0580E+16
9.2947E+li
8. 6352E+14
1.0679E+16
7.9872E+15
1.4927E+14
1.4223E+14
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Bal34 3.4036E+15
Bal35 9.2828E+1S
B1a36 1.1060E+16
Ba137 1.5817E+16
Ba138 1.0096E+17

18 0 4.7342E+12
I182 1.0455E+15
1183 5.6455E+14
W184 1.2088E+15
1186 1.1216E+1s

340.2 Id) 5.123i0-13 1.2370791+02 1.1290E-01 5.42841+02 1.4671g-08 1.7916E-04

AJBRP Reactor
AJRP Omaha Veterans Affairs Nospital Reactor Facility Activation

At Cooling Time s 340.21 (d)

Energy distribution of decay gamna-rays

Group E_range MeV/ca3*e Photons/cm3^e

1 C 10 -> 100 rev) 9.0221E-01 1.6404E+01

2 ( 0.1 -> 0.2 1McV) O.OOOOE+00 0.0000+00

3 C 0.2 -o 0.4 ReV) 0.0000+00 0.0000+00

4 C 0.4 -> 0.6 MeV) 1.01511-09 2.0301E-09

5 C 0.6 -> 0.8 NeV) 0.00001+00 0.00001+00

-6 C 0.8 -. 1.0 NeV) O.OOOOE+00 0.0000+00

7 C 1.0 ->1.22 10eV) 0.00001+00 O.OOOOE+00

8 (1.22 -. 1.44 MeV) 0.0000+00 0.00001+00

9 (1.44 -s1.66 MeV) 1.5525E-05 1.0016E-05

10 (1.66 -> 2.0 KeM) O.OOOOE+00 0.000O+00

11 C 2.0 -> 2.5 MeV) 0.0000+00 0.0000+00

12 C 2.5 -. 3.0 MeV) 0.00001+00 0.0000+00

13 C 3.0 -. 4.0 MeV) 0.0000+00 0.0000+00

14 C 4.0 -. 5.0 MeV) O.OOOO+00 .0.00001+00

15 C 5.0 -. 6.5 NeV) 0.0000E+00 0.0000o+00

18-Group gazna source distribution (Vhotos/cm3-B)

SCALE-ORNL 18-Group gamma LlbraTry from 10 lMV to 10 mev

0.0000E+00 0.0000+00 0.0000E+00 O.OOOOE+00 0.0000+00 0.0000+00

0.0000E+00 0.0000+00 1.0016E-05 0.0000+00 0.000O.00 0.O00.E+00

2.0301E-09. 0.0000+00 o.OOOOE+00 0.0000+00 8.2019E+00 8.2019E+00

AJBRF Reactor
WEEP Omaha Veterans Affairs Hospital Reactor Facility Activation

).

At Cooling Time * 340.21 ld)

COMPOSITION

ELIEENT XTOMES/cm3

E 1.55145E+07
Ee 3.37330E104
Li 0.00000E100
Be 0.000000E+0
8 1.59448E-02
C 1.39481E+07
N 2.65812E117
0 5.79799E-06

Da 1.47231E+16
Mg 3.87100E+05
Al 3.22619E117
Si 2.83989E+06

S 9.53360E-03
Cl 1.79i71E+04
Ar 1.11590E804

1 4.94701E+16
Ca 6.03257E+16
Sc 3.45162E.04
Ti 7.06679E817
V 1.90771S17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.65923E+06
Ge 6.99009E+01
As 8.32629E+16
Se 3.05548E+S0
Bf 6.05099E+14
Zr 3.308011+06
Rb 1.13142E+16
Sr 4.52500E+06
Y 5.14295E+00

Zr 2.54732E+03
Kb 3.93475E+03
Mo 1.09868E+07
Tc 1.2124E+07
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Ru 2.957B2E+06
Pd 1.79842E+05
Ag 1.79299E+1S
Cd 7.90466E+07
In 0.COOOOE+00
Sn 3.06680E+06
Sb 1.6661E+16
Te l.BS900E+08
I 2.61852E-03

Xe 1.55496E+06
Cs 2.32399E+05
Ba 1.40818E+17
La 1.24869E+06
Ce 0.00000E+00
Pr O.OOOOOE+00
Ned 0.O000OOO+0

Pm O.000000E
Sm 0.00000+00
EU 0.00000EOO
Gd 0.00000E+00
Tb 0.00000E+OO
Dy 0.00000E+00

o0 o.00000E+*OO
Er 0.000000E+O
Tm 0.000009+00
Yb 0.00000E+0O
Lu 0.00000E+OO
Ef 4.95976E-02
Ta 6.97938E+04
*W 3.94515.E+15

Re 7.10706E+06
Th O.OOOOOE+00
U O.OOOOOE+00

Np 0.000000E+O
Pu 0.00000E+00

Totals. 8.58066E+22

AJBRF Reactor
AJRRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D WSv/h) Sq/g Bq/cm3 Ci,

zero 7.953E-04 1.967S+03 1.580E+04 4.2

340.2 td) 2.B23Z-OB 6.7609+01 5.4289+02 1.41

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000+00cr3) of Rebar

Time Becquerel Sv/h ALI Watt

iero l.SB0E+04 7.953E-04 4.221E-03 6.0669-09

340.2 (d) 5.42BE+02 2.B23B-08 1.792E-04 5.123g-13

AJBRF Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Rq/Kq R/xg Ci/Kg NeV/g*s.
zero 1.967E+06 7.55S5-10 5.3169-05 3.181E+03

340.2 Cd) 6.760E.04 6.380-14 1.827E-06 1.1299-01

A1RR7 Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time sq/g Sy/h w/g C1 Index

zero 1.9679.03 7.9539-04 7.555E-10 3.319E+03

340.2 (d) 6.760E+01 2.8233-OB 6.3509-14 2.253B-01

AJBRF Soil (Side) Flux

i/m3 ALI/cm3 WATT/Ci3 JOUBL/on3

69E-01 4.2213-03 6.066E-09 1.2370629+02

67E-02 1.792E-04 5.123E-13 1.2370799+02

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 Activation of

Cold Pause of

Step 2, Activation of

Cold Pause of

Step 3 tActivation of
Cold Pause of

Step 4, Activation of
Cold Pause of

Step 5 . Activation of

Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 . Activation of

Cold Pause of

2.27682E+06 Ci), i.e.
2.92592E+07(a), i.e.

2.27682E+06(a), i.e.

2.925922E+07(s), i.e.

2.27682E+06(m), i.e.
2.925S92E+07(a), i.eo.

2.2i6B2i+06te), i.e.
2.92592Z+07 (s), i.e.

2.276829+06(s), i.e.
2.925929+07(a), i.e.

2.276S2E+06(a), i.e.
2.925922+07(m), i.e.

2.27682E+06(a), i.e.
2.92592E+07(a), i.e.

26.35 (d)
33B.65 (d)

26.35 (d)
336.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
336.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Slapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.0? (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

Intervals * 2

Interval. * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals . 2
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step B * Activation of
Cold Pause of

Step 9 sActivation of
Cold Pause of

step 10 * Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 s Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 * Activation of
Cold Pause of

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.276822+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(m), i.e.
2.925923+07(s), i.e.

2.27682E+06 (s), i.e.
2.925923+07(a), i.e.

2.276829+06(s), i.e.
2.925922+07(s), i.e.

2.276823+06(a), i.e.
2.92592E+07(a), i.e.

2.27682Z+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(a), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.276S22+06(s), i.e.
2.92592E+07(s), i.e.

3.310202+06(s), i.e.
2.822583+07(s), i.e.,

2.826008+06(s), i.e.
2.871003+07(s), i.e.

2.14200E+06(s), i.e.
2.93940E+07(a), i.e.

26.35 (d)
338.65 (d)

26.35 id)
338S65 (di

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 id)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.S5 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (Y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 Cy)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals s 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2
Step 23 * Activation of 2.12400Z+06(5). i.e. 24.58 (d) 22.05 (y)

Cooling Times (a)

2.9412E+07

340.4 (d)

AJBRF Reactor

Step . 1

Elapsed Time I 26.35 (d)
X/cI3 1ATT/cm3 JOtEZ/ce3

otals. 8.5807E+22 6.0671E-09 1.237081E+02
Production of B . 0. appm/y.
Production of Re s 0. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 MATT/cm3 JOWA/cm3

otals. 8.5807E+22 1.0545Z-13 1.237079Z+02

Step . 2

Elapsed Time . 1:07 (y)
N/cm3 WATT/ca3 JOULE/cm3

otalst 8.5807E+22 6.06732-09 1.2370813E+02
Production of B s 0. appm/y.

Production of Re . 0. appn/y.

Elapsed Time . 2.00 (y)
N/cm3 WATTI/cm3 JOULE/cn3

otals. 8.5807E+22 1.87i8E-13 1.237079E+02

G(leV/g*s) Rq/an3
3.18193+03 l.5257E+04

G(HeV/Vs) Bq/c_3
2.3236E-02 1.11713+02

G(MeV/g*s) Bq/cm3
3.1819E+03 1.5367E+04

.G(MeV/gas) Bq/cm3
4.1272E-02 1.9S43Z+02

Ci/cm3 AEI/cm3
4.1235E-07 4.A0527E-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871E-05

Ci/cWl3 ALI/nD3
4.1533E-07 4.0898-03

Ci/cm3 xL3/cm3
5.3630Z-09 6.5491E-05

Step . 3

Elapsed Tie 2.07 (y)
N/cm3 WATT/cM3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. S.5S07E+22 6.06743-09 1.2370823+02 3.18203.03 1.5452E+04 4.17633-07 4.11792-03

Production of H . 0. appm/y.

Production of He s 0. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 JOlX/cm3 G(MeV/g-s) Bq/cn3 Ci/cm3 ALI/cm3

otals. 8.58073.22 2.5081-13 1.237079E+02 5.5272E-02 2.65753+02 7.1823E-09 8.7707E-05
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Step . 4

Elapsed Time i 3.07 (y)
Y/cm3 WATT/cm3 JOJLE/cm3

otals, 8.5807E+22 6.0675E-09 1.237082E+02
Production of B . 0. appm/y.
Production of Be , 0. appm/y.

G(MeV/g*s) Bq/cu3
3.1820E+03 1.5518E+04

Ci/cm3 aLI/cm3
4.1942E-07 4.13971-03

Ci/cm3 ALI/cm3
8.59461-09 1.0495E-04

Elapsed Time .
N/cm3

otals. 8.5807E+22

4.00 (y)
WATT/cm3 JOULE/cm3 G (MeV/g*s) Bq/cm3

3.0012E-13 1.237079E+02 6.6140E-02 3.1800E+02

Step. 5

Elapsed Time
N/cm3

otals, 8.5807E+22
Production of
Production of

Elapsed Time a
N/cm3

otals. 8.5807Z+22

Step . 6

Elapsed Time
N/cm3

otals. I.5807E+22
Production of
Production of

Elapsed Time
N/cm3

otals, l.5807E+22

Step . 7

Elapsed Time
N/cm3

otals, 8.5807E+22
Production of
Production ofI

Elapsed Time
N/cm3

otals, 1.5807E+22

Step . 8

Elapsed Time
N/cm3

otals, 8.5807E+22
Production of
Production of B

Elapsed Time * .7
N/cm3

otals. 8.58071+22 4

Step. 9

Elapsed Time , 8
N/cm3

otals. 8.58071+22 6
Production of I
Production of B

Elapsed Tim 8
N/cm3

otals, 8.58071+22 4.

Step * 10

4.07 (y)
WATT/cm3 JOULE/cm3

6.0675E-09 1.237082E+02
B H 0. appm/y.

fBe 0. appm/y.

5.00 (y)
WATT/cm3 JOULE/cm3

3.3840E-13 1.237079E+02

5.07 (y)
WaTr/cm3 JOULE/cm3

6.0676E-09 1.237082Z+02
B H 0. appm/y.

Be 0. appm/y.

6.00 (y)
WATT/cua3 JOULE/cm3

3.6812E-13 1.2370798+02

6.07 (y)
WATT/cm3 JOULE/cm3

6.0676E-09 1.237082E+02
B 0. appm/y.

Be 0. appm/y.

6.99 (y)
wATr/cm3 JO0E/cm3

3.9118E-13 1.237079E+02

7.07 (y)
wATr/cm3 -JULE/cm3

6.0676E-09 1.2370821.02
H 0. appm/y.
Be * 0. appm/y.

7.99 (y)
WATT/cm3 JOULI/cm3

.09091-13 1.237079E+02

.07 (y)
WATT/cm3 JOUL0/cm3

.0676E-09 1.237082E+02
E . 0. appm/y.
a . 0. appm/y.

.99 (y)
WATT/cM3 JOULE/cm3

.2299Z-13 1.2370792+02 9

G(NMeV/9s) Bq/cm3
3.1820E+03 1.5570S+04

G(CMeV/grs) Bq/cm3
7.4577E-02 3.5856E+02

G(CeV/ges) Bq/cm3
3.1820E+03 1.5610E+04

G(KeV/ges) Bq/cm3
8.11251-02 3.9005E+02

G(NeV/s*s) Bq/cm3
3.18201+03 1.56401+0.4

G(MeV/gV ) Bq/cm3
8.62091-02 4.1449E+02

G(NeV/g-s) Bq/cm3
3.1820E+03 1.56641+04

G(NeV/g*s) Sq/C3a
9.0155E-02 4.3347E+02

GC84eV/grs) Bq/cm3
3.18201+03 1.5683E+04

O(MeV/g s) Bq/cm3
'.32191-02 4.4820E+02

Ci/cm3
4.2080E-07

Ci/cm3
9.6909E-09

Ci/cm3
4.2188E-07

Ci/Ca3
1.0542E-08

Ci/cm3
4.2272E-07

Ci/cm3
1.1203E-08

Ci/cm3
4.2336E-07

Ci/cm3
1.1715E-08

Ci/Cd3,
4.2387X-07

Ci/cm3
1.21131-08

ALI/cm3
4.1567E-03

ALI/cm3
1.1834E-04

ALI/cm3
4.1698E-03

ALI/cm3
1.2873E-04

aLI/cm3
4.1800E-03

ALI/cm3
1.3680E-04

ALI/cm3
4.1879E-03

ALI/cm3
1.4306E-04

ALI/cm3
4.19411-03

ALI/cm3
1.4792E-04

Elapsed Time * 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 8.5807E+22 6.06771-09 1.237082E+02
Production of B . 0. *ppm/y.
Production of Be . 0. appm/y.

Elapsed Time i 9.99 (y)
N/cm3 WATT/cM3 JOULE/cm3

otals, 8.5807E+22 4.33781-13 1.237079E+02

G(MeV/g s) Bq/cm3 Ci/cm3
3.1820E+03 1.5698E+04 4.24261-07

G(MeV/g*s) Bq/cm3 Ci/cm3
9.5597E-02 4.5963E+02 1.2422E-08

ALI/cm3

4.1989E-03

ALII/Cm3
1.5170E-04

Step * 11

Elapsed Time 10.06 (y)
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3cem3 WATr/cm3 JOMZ/cm3 G(NeV/g's)
otals. 8.5807E+22 6.0677E-09 1.237082B+02 3.1820E+03

Production of E * 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Time . 10.99 (y)
N/cm3 tATT/cm3 JULE/cm3

otals. 8.58073+22 4.42153-13 1.237079E+02
G (NeV/g*s)

9.74423-02

Sq/cm3
1.5709E+04

Bq/cm3
4.68503+02

Ci/cm3
4.2456E-07

Ci/cm3
1.26623-08

ALI/cm3
4.2026E-03

ALI/cm3
1. 54623-04

Step * 12

Elapsed Time s 11.06 (y)
3/cm3 WATT/cm3 JO=LE/cm3

otals. 8.5807E+22, 6.0677E-09 1.2370823+02
Production of E 0. appim/y.
Production of He * 0. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 IUATT/cm3 JO0lE/cm3

otels. 8.58073+22 4.48653-13 1.2370793+02

Step * 13

Elapsed Time i 12.06 (y)
N/cm3 Wxrr/cm3 JOULE/cm3

otalst 8.58073+22 6.0677E-09 1.2370823+02
Production of 3 * 0. appm/y.
Production of He I 0. appm/y.

Elapsed Time i 12.99 (y)
N/cm3 11ATT/cm3 JOULE/cm3

otals. 8.58073+22 4.53703-13 1.2370793+02

Step . 14

Elapsed Time , 13.06 (y)
N/cm3 IATT/cm3 JO=LE/cm3

otals. 8.5807E+22 6.06773-09 1.2370823+02
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 13.99 (y)
N/cm3 MAOTT/as3 JOULE/cm3

otals. 8.58073+22 4.57623-13 1.237079E+02

Step . 15

Elapsed Time * 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02
Production of 1 * 0. appm/y.
Production of Re * 0. appm/y.

Elapsed Time * 14.99 (y)
- NI/cm3 WATT/Cm3 JOULE/cm3

otals. 8.58073+22 4.6066E-13 1.237079B+02

Step . 16

Elapsed Time . 15.06 (y)
N/cm3 WATT/Wm JOUL3/cm3

otalso 8.58073+22 6.06773-09 1.237082E+02
Production of E 0. appm/y.
Production of Ee * 0. appm/y.

Elapsed Time s 15.99 (y)
N/cm3 RATT/cm3 JOULE/cm3

otals, 8.5S07E+22 4.6302E-13 1.237079E+02

Step * 17

Elapsed Time . 16.06 (y)
N/cm3 VATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.0677E-09 1.2370823+02
Production of E 0. appm/y.
Production of Be 0. appm/y.

Elapsed Time 16.99 (Y)
N/cm3 WATT/cM3 JOULE/Cm

otals. 8.5807E+22 4.6485E-13 1.237079E+02 1

Step S 18

Elapsed Time * 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

ot.ls. *.5807E+22 6.06773-09 1.237082E+02 3
Production of E * 0. appm/y.
Production of He * 0. appm/y.

G(NeV/g's) Bq/cm3
3.18203+03 1.5717E+04

GcMeV/g*s) Bq/cm3
9.8875E-02 4.75393+02

G(ReV/g*s)
3.1820E+03

GCKeV/g8s)
9.998BE-02

G (HeV/g'Sr)
3.1820E+03

G(XCV/gas)
1.00853-01

G (NeV/g' )
3.1820E+03

GC(NeV/g58)
1.01523-01

G(NeV/r*s)
3.1820E303

G(NeV/g5s)
1.0204Z-01

G(xeV/gs)
3.1820E+03

G (HeV/ges)
1. 0245E- 01

Bq/cm3
1.S7243+04

Sq/cm3
4.80743+02

Bq/cm3
1.5730E+04

Bq/cm3
4.8489E+02-

Bq/cm3
1.5734E+04

Bq/cm3
4.88123+02

Bq/cm3
1.5737E+04

Bq/cm3
4.90623+02

Bq/cm3
1.5739E+04

Bq/cm3
4.92563+02

Ci/cm3
4.24803-07

Ci/ae3
1.2848E-08

Ci/cm3
4.2498E-07

Ci/cm3
1. 2993E-08

Ci/cm3
4.2512E-07

ci/cmi
1.31053-08

Ci/cm3
4.25233-07

1.3192E-08

Ci/cm3
4.2532E-07

Ci/cm3
1.326OE-08

Ci/cm3
4. 25383-07

Ci/cm3
1.3312E-OB

ALI/cm3
4.2054E-03

ALI/cm3
1.56903-04

ALI/cm3
4.20773-03

ALI/cm3
1.5866E-04

ALI/cm3
4.2094Z-03

ALI/cm3
1.60033-04

ALI/cm3
4.2107E-03

ALX/cm3
1.61103-04

AE1/cm3
4.2118E-03

ALI/cm3
1.61923-04

ALI/cm3
4.21263-03

ALI/cm3
1. 62563-04

G(NeV/gr) Bq/cm3 Ci/cm3 AI/cm3
3.1820E+03 1.5741E+04 4.25443-07 4.2132E-03
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Elapsed Time . 17.99 (y)
N/cm3 WAST/cm3 JOVLS/Cm3

otals, 8.5807E+22 4.6627E-13 1.237079E+02

Step , 19

Elapsed Time , 18.06 (y)
N/cm3 VATT/cr3 JOULE/cm3

otals. 8.5807E.22 6.0677E-09 1.237082E+02
Production of S * O. appm/y.
Production of He . O. appa/y.

Elapsed Time 18.99 (y)
N/cm3 WATT/c0r3 JOULE/cm3

otals. 8.5807E+22 4.67381-13 1.2370793+02

Step , 20

Elapsed Time * 19.09 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.0779E-09 1.237083E+02
Production of B 0. appm/y.
Production of oe . O. appm/y.

Elapsed Time . 19.98 (y)
N/cm3 WATT/cl3 JOOULE/cm3

otals. 8.5807E+22 7.66662-13 1.2370795+02

Step, 21

Elapsed Time * 20.07 (y)
N/ct3 WATT/cM3 JOLMZ/cm3

otala. 8.5807E+22 6.0735E-09 1.237082E+02
Production of B . O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATT/cm3 JOUIlclm3

otals, 8.5807E+22 7.36123-13 1.237079E+02

Step . 22

Elapsed Time * 21.05 (y)

G(MeV/gos) Bq/cm3 Ci/cm3
1.0276E-01 4.9407E+02 1.3353E-08

G(MeV/g*x)
3.1820E+03

G (MeV/g5*)
1. 0300E-01

G (MeV/g- B)
3.1892E+03

G(MeV/g*s)
2.9064E-01

G (NeV/g5s)
3.18611+03

C (MeV/g*s)
2.6148E-01

Bq/cm3
1.5743E+04

Bq/cm3
4.9524E+02

Bq/cm3
1.5858E+04

Bq/cm3
5.4872E+02

Bq/cm3
1.5857E+04

Bq/cm3
5.6496E+02

Ci/cm3
44.2548E-07

Ci/cm3
1.3385E-08

Ci/cm3
4.2859E-07

Ci/cm3
1.4830E-08

Ci/cM3
4.2857E-07

Ci/cm3
1.5269E-08

Ci/cm3
4.2691E-07

Ci/cm3
1.4671E-08

ALI/cm3
1.6306E-04

ALI/cm3
4.2137E-03

ALI/cm3
1.6345E-04

ALI/cm3
4.3209E-03

ALl/cm3
1. 8285E-04

ALI/cm3
4.29032-03

ALI/cm3
1.8789E-04

ALI/cm3
4.22i5E-03

ALI/cm3
1.7916E-04

N/Cm3 WATTcm3 JOULE/cm3 G(MeV/g*u) Bq/cm3
otals, 8.5807E+22 6.06631-09 1.237082E+02 3.1810S+03 1.5796E+04

Production of B * 0. appmly.
Production of He * O. appm/y.

Elapsed Time 21.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gls) Bq/cm3

otals, 8.5807E+22 5.1230E-13 1.2370791+02 1.12905-01 5.42845+02

Step . 23
AJBRF Reactor

jSBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 22.05 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOmWS/cm3 Gr(MeV/gss) Bq/cm3

N 14 2.6484E.17
1: 15 9.72873+14

Ka 23 1.4723E+16
Al 27 3.2262E+17

1 39 4.61351+16
R 40 5.78805+12 1.08031-17 6.2955E-01 1.9444Z-06 9.9322E-05
K 41 3.32941+15

Ca 40 5.8480E+16
Ca 42 3.90315+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.66065+16

V SO 4.7693E+14 1.2289E-23 8.33291+01 9.5324E-12 7.03371-11
V 51 1.9029E+17

Cr SO 5.2922E+18
Cr 51 7.6464E+07 1.29865-13 4.48421-07 9.03225-02 2.2144E+01
Cr 52 1.0206E+20
Cr 53 1.1571Z+19
Cr 54 2.8806E+18
Cr 55 2.4728E+02 1.4229E-13 4.36061-11 4.2634E-04 8.06895-Ol
Mn 55 8.27371+20
Mn 56 1.9982E+08 6.0332E-09 8.0809E-05 3.1595E+03 1.4918E+04
Fe 54 4.9638E+21

Ci/cMe3 ALl/ce3 T/2

2.6844E-15 6.1691Z-10 1.280Z+03(Mv) K 40

1.9010E-21 3.4479Z-16 1.489E+11(My) V 50

5.9848E-10 8.4197E-07 2.7705+01 (d) Cr 51

2.1808E-11 1.1301E-09 3.540E+00 (m) Cr 55

4.0319E-07 3.7296E-03 2.579E+00 (h) Mn 56
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Fe 55 8.2874E+10 6.28082-13 7.82073-05 1;3842E-01 6.65562+02 i.79883-08 2.19662-04 2.735E+00 (y) Fe 55

Fe 56 7.78523+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Pe 59 7.61333+08 2.87432-11 1.59423-04 2.0329E+01 1.37272+02 3.70993-09 2.46883-04 4.450B+01 (d) Fe 59

Co 59 8.45063+16
Co 60in1 3.6604E+03 4.12172-14 3.7368E-11 3.4834E-03 4.03743+00 1.09123-10 6.86633-09 1.0473+01 (m) Co 60ml

Ni 58 5.9997E+17
xi 60 2.31121+17
Ni 61 1. 0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 8.2059E+05 6.30303-13 4.1582Z-08 2.9518E-01 1.24383+01 3.36183-10 1.49323-06 1.2703+01 Ih) Cu 64

Cu 65 6.9920E+17
Cu 66 1.04923+03 4.38781-13 1.9372E-10 2.42273-02 2.37653+00 6.4231E-11 3.8025E-08 5.100+00 (Im) Cu 66

Zn 64 2.4084E+16
Zn P6 1.3826E+16
Zn 67 2.0318+15
Zn 68 9.3164E+15

A7BRF Reactor

Nuclide N/cm3 WATT/cm3 J0ULR/cm3 GOteV/gr) Rq/a%3 Ci/cm3 ALl/cm3 T/2

Zn 70 2.97333+14
As 75 8.3263E316
As 76 8.09923+05 1.41762-12 1.9380E-07 3.19693-01 5.92453+00 1.60123-10 9.47933-06 1.097E+00 (d) Ax 76

Br 79 3.0672E+14
Br 81 2.98373+14
Rb 85 8.1655E+15
Rb 87 3.14888+15 1.8202i-17 3.97493+01 0.00003+00 1.4419E-03 3.89702-14 2.16173-09 4.79

6
E+041My) Rb 87

No 92 1.63043+16
No 94 1.0163E+16
Mo 95 1.7491S+16
Mo 96 1.83262+16
Mo 97 1.0492E+16
Mo 98 2.65115+16
MolOO 1.0580E+16
A9107 9.29472*14
AglO9 8;6352E314
Agl1O 4.7981E+01 2.6090R-13 9.2979E-12 5.83033-03 1.34643+00 3.63883-11 8.85763-10 2.470E+01 Cc) AgilO

&bl21 1.06793+16
Sbl22 8.42183+05 4.0247B-13 1.35262-07 1.36653-01 2.50593+00 6.77283-11 4.26183-06 2.696E+00 Id) Sb122

Sbl23 7.9872E+15
Bal30 1.49275+X4
Bal32 1.42233+14
Bal34 3.4036E+15
Bal35 9.28283+15
Bal36 1.1060E+16
Bal37 1.58172.16
Ba138 1.0096E+17

W180 4.7342E+12
3182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807E+22 6.06612-09 1.237082E+02 3.1808E+03 1.57733+04 4.26293-07 4.21223-03

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 22.05 Cy) Cooling Time 0.

COMPOSITION.

ELEMENT ATOMES/cm3

N 1.61539E+07
He 3.51232E+04
Li 0.00000E+00
Be 0.00000E+00

B 1.66020E-02
C 1.45236E+07
x 2.65812E+17
0 5.929763-06

Na 2.47231E+16
Mg 4.02466E+05
Al 3.22619E+17
Si 2.95690E+06

S 9.57373E-03
Cl 1.85546E+04
Ar 1.17619E+04
E 4.94701E+16

Ca 6.03257E+16
Sc 3.46337E+04
Ti. 7.06679;+17

V 1.907721+17
Cr 1.21799E+20
Mn 8.273693+20
Fe 8.48521E+22
Co 8.45059.+16
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Ni
Cu
Zn
Ga
Ge
As
Se
Br
Xx
Rb
Sr

Y
lr
Nb
go
TC
Ru
Pd
Ag
Cd
Il
Sn
sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Tb
Dy
Ho
Er
TM
Yb
Lu

. Ef
Ta

W
Re
Th

U
Np
Pu

Production

B.E1316E+17
2.26793S+18
4.95553E+16
1.72729E+06
7.27086E+01
8.32629E+16
3.17330E+08
6.05099E+14
3.44060E+06
1.213142E+16
4.59992E+06
5.93479E+00
2.6349SE+03
3 .98025E+03
1.09868E+17
1.25727E+07
3,.07957E+06
1.87219E+05
1.79299E+15
8.21649E+07
5.01239E-06
3.17323E+06
1.86661E+16
1 .90616E+08
2.64029E-03
1.56795E+06
2.50750E+05
1 .40818E+17
1.29997E+06
0.00000E+00
0.00000+00
0.0000DE+00
0.000000E+O
O . 00000E+00
0.00000E+00
0.00000E.00
0.00000E+00
O.OOOOOE+00
0.00000E+0
O.OOOOOE+00
O.oOOOOE+00
O.OOOOOE+00
0.00000E+00
5.16415E-02
7.00493E+04
3.94515E+15
7.33591E+06
O .OOOOOE+00
O.OOOOOE+00
0.00000E+00
0.000001+00

of H . 0. appm/y.

Production of He * 0. appm/y.
A.hRRF Reactor

AaBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gasma-rays

Group B range -
1 ( 0 -, 100 eV)
2 ( 0.2 -a 0.2 HeV)
3 1 0.2 -> 0.4 MeV)
4 C 0.4 - 0.6 MeV)
5 ( 0.6 -a 0.8 MeV)
6 1 0.8 -> 1.0 Nov)
7 2 1.0 -a1.

2 2 
MXV)

8 (1.22 -a1.44 MNV)
9 (1.44 -al.6

6 
MeV)

10 (1.46 -a 2.0 *eV)
11 1 2.0 -a 2.5 MeV)
12 1 2.5 3.0 MeV)
13 ( 3.0 - 4.0 MeV)
14 ( 4.0 - 5.0 NeV)
15 I 5.0 -a 6.5 MeV)

MeV/cm3-
1.1615E+00
1.02162+00
S.3270E-01
4.7827E+00
3.7141E-01
1.24895+04
9.2747g+01
9.85798+01
1.2979X-01
7.42508+03
4.51948+03
7.92971+02
7.9524E+01
0.0000V+00
0.0000S+00

Photons/cm3-x
2.11191+01
6.59i11+00
2.7757E+00
9.5654s+00
5.30581-01
1.3177E+04
8.35561+01

7. 41201+01
8.37378-02
4. 0574Z+03
2.00861+03
2.8835Z+02
2.2721Z+01
-0.00001+00

0. 0000+00

18-Group gama source distribution (P1iotons/cm3*0)

SCaLBE-0= 18-Group gauea Library fron 10 feV to 10 1eV

0.0000Z00 0.0000E+0 0.0000E+00 0.00001+00 2.2721E+01 2.883SZ+02

2.00861+03 4.05743+03 7.4203E+01 8.3556Z+01 1.38773+04 5.30581-01

9.5654z+00 1.3878E+00 1-38781+00 6.59111+00 1.05601+01 1.0560E+01

A.8R0 Reactor
AJBRp Omaha Veteran Affairs Hospital Reactor Facility ActivAtion

At Cooling Time * 340.42 (d)

Nuclide N/cm3 WATT/cm3 JOULB/cm3 G(MeV/g-m) Bq/cm3 Ci/cm3 ALI/cm3
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N 14 2. 6484E+17
N 13 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

E 39 4.61353E16
1:40 5.7B80E+12 1.0803E-17 6.2SSE-01 1.9444E-06 9.93223-0S 2.6844Z-15 6.1691E-10 x 40
K 41 3.3294E+1S
Ca 40 5.8480E+16
Ca 42 3.90313.E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+13
Ca 46 2.4130E+12
Ca 4* 1.12812+14
7i 46 5.8301E+16
Ti 47 5.2577E+16
Si 48 5.2096E+27
Ti 49 3.8231E+16
Si 50 3.6606E+16
V SO 4.7693E+14 1.2289E-23 8.33292+01 9.53243-12 7.0337E-ll 1.9010E-21 3.4479E-16 V SO
V 51 1.90292+17
er SO 5.29i2E+18
Cr 52 1.0206E+20
Cr 53 1 .1571E+19
Cr 54 2.8806E+18
Mn 55 8.2737E+20
Fe 54 4.9638E+21
Pe 55 6.5438+10 4.95943-13 6.1754E-OS 1.0930E-01 5.2554Z+02 1.4204E-08 1.7344Z-04 Fe SS
Pe 56
Pe 57
Pe 58
Co 59
i s8

Ni 60
Bi 61
1i 62
ri 64
u 63
:u 65
n 64
n 66
n 67
n 60

a 70

a 75
Ir 79
r 81
b 85
b 87
o 92
o 94

7.78S2E+22
1.79893+21
2.3759E+20
8.4506E+16
S.9997E+17
2.3111E+17
1.00473+16
3.2027E+16
8.1610E+15
1.56872+18
6.9920E+17
2.4084E+16
1.3526E.1S
2.03182+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E.15
3.14883+15
1.63043+16
1.0163E+16

1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.89703-14 2.1617Z-09 Rb 87

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOUlE/cm3 G(MeV/guM) Bq/cm3 Ci/cm3 ALI/cm3

Mo 95
Mo 96
Mo 97
Mo 98
840100

A,107
A9109
Sb121
Sbl23
Bal30
Bal32
Bal34
Bal35
Bal36
Bal37
Bal38

W180
W182
W183
W184
W186

1.7491E+16
1.8326E+16
1.0492E+16
2.6511E+16
1.0580E+16
9.2947E+14
8.6352E+14
1.0679E+16
7.9872E+15
1.49272+14
1.4223E+14
3.40362+15
9.2828E+15
1.1060E+16
1.58172+16
1.0096E+17
4.7342E+12
1.0455E+15
5.6455E+14
1.2088E+15
1. 1216E+15

340.4 (d) 4.9597E-13 1.2370792+02 1.09303-01 5.2554E+02 1.42043-08 1.7345E-04

An7up Reactor
AJBRF Omaha Veterans Affairs Boapital Reactor Facility Activation

At Cooling Time , 340.42 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
5
6
7

ELrange
( 10 -a 100 ReV)
( 0.1 -a 0.2 MeV)
( 0.2 -a 0.4 MeV)
C 0.4 -a 0.6 NeV)
( 0.6 -a 0.8 MeV)
( 0.8 -a 1.0 MeV)
( 1.0 ->2;22 MeV)

MeV/cm3-s
8.7345E-01
0.00003+00
0.00003+00
1.0151E-09
0.0000+00
0.0000+00
0. 000E+00

Photons/cmp3s
1. 5881+01
0.0000+00
0.0000+00
2.03013-09
0.0000+00
0.000E+00
0. 0000E+O0
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10
11
12
13
14
15

(1.22 ->1.44 MeV)

(1.44 -. 1.66 MeV)
(1.66 -> 2.0 MeV)

( 2.0 -> 2.S MeV)
( 2.5 -. 3.0 MeV)
1 3.0 -> 4.0 MeV)
1 4.0 -> 5.0 MeV)
( 5.0 . 6.3S 8eV)

O.OOOOE+00
1.5525E-OS
O.OOOOE+00
0.0000+00
0.0000+00
0.00003+00
0.0000E+00
0.0000+00

0.00000Z+0
1.00163-0S
0.0000+00
0.00003+00
0.00003+00
0.00003+00
0:0000+00
0.0000+00

18-Group gamea source distribution (Photons/cm3*a)

SCaLE-ORSL 18-Group gesa Library from 10 MeV to 10 Kev

0.0000+00 O.OOOOE+00 0.0000+O0 0.0000+00 0.00003+00 0.0000+00

O.OOOOE+00 O.OOOOE+00 1.0016E-0 0.0000+00 0.0000+00 0.0000+00

2.0301E-09 O.OOOOE+000 0.0000+00 0.0000+00 7.94043.00 7.94043+00

AaB5F Reactor
AJBRF Omaha Veterans Affairs HoSpital Reactor Facility Activation

At Cooling Time . 340.42 (d)

COMPOSI

ELEMENTr

He

Li
Be
B
C
B
0

Na
Mg
Al
Si

S
Cl
Ar
K

Ca
SC
Ti

V
Ca
Mn
Fe
co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Rb
Sr

y
Zr
Nb
MO
To

Ru
Pd
Ag
Cd
in
Sn
Sb
Te

I
Ze
CC
Ba
La
Ce
Pr
Nd
PM
Sn
Eu
Gd
Tb
Dy
Eo
Er
TM
Eb
Lu
Hf

TION i

An DMES/cm3

1.61539E+07
3.51232E+04
0.00000E+OO
O.OOOOE+00
1.66020E-02
.1.45219E+07
2.65812E+17
6.06153E-06
1.47231E+16
4.03051E+05
3.22619E+17
2.95691E+06
1.01463E-02
1.86868E+04
1.16032E+04
4.94701E+16
6.03257E+16
3 .59851E+04
7.06679E+17
1.90771E+17
1.21799E+20
8.273693+20
8.48521E.22
e.45059E+16
8.81316E+17
2.26793E+18
4 .95553E+16
1.72761E+06
7.27017E+01
B.32629E+16
3.18140E+05
6.05099E+14
3.44434E+06
1.13142E+16
4.71149E+06
5.97965E+00
2.65230E+03
4 .29509E+03
1.09868E+17
1.26532E+07
3.07975E+06
1.87303E+05
1.79299E+15
e.231673+07
O.00000E+00
3.19319E+06
1.B6661E+16
1.93563E+08
2.72644E-03
1.61905E+06
2.49775Z+05
1.40815E+17
1.30014E+06
0.00000E+00
O.OOOOOE+00
0.00000E+00
0.00000E+00
0.000003+00
0.00000E+OO
0 ,00000E+00
8.00000E+00
O. 000005E+0
O.OOOOOE+00
O.OOOOOE+00
O.OOOOOE+00
O. 00000E+00
O.00000E+00
S.16416E-02
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Ta 7.27107E+04
W 3.94515E+1S

Re 7.400103+06
Th 0.00000E+00

U O.OOOOOE+00
Np 0.00000+00
Pu 0.00000E+00

Totalsc 8 .58066E+22

AJBRr Reactor
AJIIR Omaha Veterans Affairs loopital Reactor Facility Activation

Time D(Sv/h) Bg/g Bg/cm3

*ero 7.9S2E-04 1.964S+03 1.577E+04

340.4 (d) 2.733E-0S 6.545B+01 5.255E+02

AJBRF Reactor
AJ3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.00002+OO(cm3) of Rebar

AJBRE Soil (Side) Flux

Ci/m3
4.263E-01
1.420B-02

Time Becquerel Sv/h ALI watt

zero 1.577E+04 7.9521-04 4.212E-03 6.066Z-09

340.4 (d) 5.2553+02 2.733B-08 1.7343-04 4.960B-13

AJSRF Reactor
AJBS? Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Sq/Kg 10/Eg Ci/K g 3ev/gas

zero 1.964B+06 7.554S-10 5.309E-05 3.181B+03

340.4 (d) 6.545E+04 6.1763-14 1.169E-06 1.093S-01

AJSRF Reactor
A;IRRP Caha Vetexans Affairs Hospital Reactor Facility Activation

Time Bg/g Sv/h w1g Cl Index

zero 1.9642+03 7.9521-04 7.5543-10 3.3193+03

340.4 (d) 6.545E+01 2.7333-08 6.176E-14 2.1823-01

ALI/cm3 WATT/cm3 JoULE/cm3
4.212E-03 6.066E-09 1.2370823+02

1.7343-04 4.960E-13 1.237079B+02

AJ33R Soil (Side) Flux

AJBRr Soil (Side) Flux

AJBRr Soil (Side) Flux

Step 1 Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

Step 3 : Activation of
Cold Pause of

Step 4 i Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 i Activation of
Cold Pause of

Step 5 . Activation of
Cold Pause of

step 9 . Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 sActivation of
Cold Pause of

Step 12 s Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 * Activatiop of
Cold Pause of

Step 15 . Activation of
Cold Pause of

Step 16 . Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.27682B+06(s). i.e.
2.925923+07(s). i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.27682B+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s). i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.276S2B+06(s), i.e.
2.92592B+07(s), i.e.

2.27682B+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(r), i.e.
2.92592E+07(s), i.e.

2.27682B+06(s), i.e.
2.925923+07(c), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06 (s) i.e.
2.92592E+07(a) i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592B+07(s), i.e.

26.35 Cd)
338 .65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (dl
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 Cd)
365.00 (d)

1.07 (y)
2.00 (y)'

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals 2 2

Intervals 2 2

Intervals * 2

Intervals * 2

Intervals 2 2

Intervals 2 2

Intervals 2 2

Intervals 2 2

Intervals 2

Step 17 * Activation of 2.27682B+06(c), i.e. 26.35 (d) 16.06 (y) Intervals . 2
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Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 * Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

2.92592B+07(s), i.e.

2.27682B+06(s), i.e.
2.92592E+07(s), i.e.

2.276821.06(s), i.e.
2.925922+07(s), i.e.

3.310201+06 (a), i.e.
2.82258E+07 (6), i.e.

2.826009+06(a), i.e.
2.87100B+07(s), i.e.

2.142009+06(s), i.e.
2.93940E+07(a), i.e.

2.124003+06(C), i.e.
2.94120E+07(s), i.e.

338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 Id)
340.21 Cd)

24.58 Cd)
340.42 (d)

16.99

17.06
17.99

18.06
18.99

19.09
19.98

20.07
20.98

21.05
21.98

22.05
22.98

(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

Intervals . 2

Intervals . 2

Intervals, 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals * 2Step 24 * Activation of 1.380609+06(C), i.e. 15.98 (d) 23.03 (y)

Cooling Tines (s) .

3.01551+07

349.0 (d)

AJBRF Reactor

Step * 1

Elapsed Tine * 26.35 (d)
N/cm3 WATT/c=3 JOULE/cmd

otals. 8.5807E+22 6.0671E-09 1.237081E+02
Production of B * O. appm/y.
Production of He * 0. appm/y.

Elapsed Tine : 365.00 (d)
N/cm3 WAIT/cm3 JOULE/cm3

otalI. 8.5807E+22 1.0545E-13 1.237079E+02

GCMeV/g*s) 3q/ca3
3.1819E+03 1.5257E+04

GCMeV/g*s) Bq/cd3
2.3236E-02 1.1171E+02

Ci/cm3 ALI/ce3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/Cm3
3.0193E-09 3.6871E-05

Step * 2

Elapsed Tine * 1.07 Cy)

N/cM3 WAIT/cl3 JOULE/cm3
otals, 8.5807E+22 6.0673E-09 1.237081E+02

Production of B 0 O. appm/y.
Production of He * O. appm/y.

Elapsed Tine * 2.00 Cy)
N/cm3 WATr/cm3 JE/Ll/cn3

otals. 8.5807E+22 1.8728E-13 1.237079E+02

GCMeV/g*s) XeDcn3 Ci/cm3
3.18191+03 1.5367E+04 4.1533E-07

GCxeV/g*s) Rq/cM3 Ci/cm3
4.1272E-02 1.9843E+02 5.3630E-09

ALI/cm3
4.0898E-03

ALI/cm3
6 .5491E-05

Step . 3

Elapsed Tite * 2.07 (y)
N/cm3 WATT/cm3 JOULE/d=3

otals. 8.58071,22 6.06742-09 1.2370821.02
Production of H * 0. appm/y.
Production of He i 0. appm/y.

Elapsed Tire a 3.00 Iy)
N/CJ3 WIATr/cd3 /OULE/Cm3

otals. 8.5807E+22 2.5081E-13 1.237079E+02

G(MeV/g*s) Sq/cn3 Ci/cmU3
3.1820E+03 1.84S2E104 4.1763E-07

GCNeV/gI ) Zq/cm3 Ci/cm3
5.5272E-02 2.6575E+02 7.1823E-09

ALI/cm3
4.1179E-03

ALI/cm3
8.7707E-O5

Step i 4

Elapsed Tine * 3.07 (y)
N/dC3 IMT/ae3 JOULE/ds3 G(MeV/gs2)

otalso 8.58071+22 6.06751-09 1.237082E+02 3.18201+03
Production of B i 0. appin/y.
Production of He * 0. appmn/y.

Elapsed Tine * 4.00 (y)
N/d3 W=T/cM3 JOUEE/ds3 G(MeV/gV)

otals. 8.5807E+22 3.00122-13 1.237079E+02 6.61402-02

Step * 5

Elapsed Tine * 4.07 (y)
N/cm3 WATr/cm3 JOULE/ca3 G(NeV/g-s)

otals. B.5807E+22 6.0675B-09 1.2370821+02 3.1820E+03
Production of H- 0. -appm/y.
Production of He 0. appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATrr/cm3 JOt=E/cM3 G(MeV/g*s)

Otals. 8.5807E+22 3.3840E-13 1.237079E+02 7.4577E-02

Bq/cm3
1. 55181+04

Ci/cm3 ALI/cm3
4.19421-07 4.139i1-03

,Bq/cm3 Ci/cm3 ALI/cs3
3.1800E+02 8.5946E-09 1.0495E-04

Sq/cz3 Ci/c3 ALI/CM3
1.5570E+04 4.2080E-07 4.1567E-03

Bq/cm3 Ci/cm3 ALI/cm3
3.5856E+02 9.69093-09 1.1834E-04
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Step* 6

Elapsed Time * 5.07 (y)
o/Cm3 ITb/=3 =OULE/ae3 G(NeV/r*s) Bq/ca3 Ci/ae3 ALI/cme3

otals. 8.5807E+22 6.0676Z-09 1.2370823+02 3.1820E+03 1.5610E+04 4.2188-07 4.1698E-03
Production of 3 * 0. appm/y.
Production of Be s 0. appm/y.

Elapsed Time
N/aD3

otalss 8.5807E+22

Step . 7

Elapsed Time *

N/CD3
otal.* 8.5807E+22

Production o
Production o0

Elapsed Time s
N/CI3

otals; 8.5807E+22

Step . 8

Elapsed Time t
N/CI3

otals. 8.5807E+22
Production ol
Production oa

Elapsed Time
N/CD3

otalg, 8.5807E+22

Step, 9

Elapsed Time
N/cm3

otals. B.58073+22
Production of
Production of

Elapsed Time .
N/cm3

otals, 8.5807E+22

6.00 (y)
UaTr/cr3 =7L/ae3 G(NeV/5s5) q/cm3 Ci/cm3

3.68123-13 1.237079E+02 8.11253-02 3.9005E+02 1.05423-08

6.07 (y)
AITr/cal3 =ULE/ae3 G(HeVIgs)

6.06763-09 1.2370823+02 3.18203+03
f E * 0. appm/y.
f Be O 0. appm/y.

6.99 (y)
WNrr/0o3 JOULE/a3 G(HeV/gas)

3.91183-13 1.237079E+02 8.62093-02

7.07 (y)
WATt/co3 =OL3/ae3 G(MeV/5s*)

6.06763-09 1.2370823+02 3.18203+03
f H * 0. appe/y.
ne * 0. appm/y.

7.99 (y)
IOAIT/cm3 .113ULE/0m3 G(NeV/gsa)

4.03093-13 1.2370793+02 9.0155s-02

6.07 (y)
WRTT/cm3 =OULE/cm3 G(MeV/g*s)

6.0676E-09 1.23i082l+02 3.18203+03
r 0. appm/y.

Be * 0., appm/y.

8.99 (y)
WlATT/cm3 .70L3/am3 G (MeV/gs)

4.2299E-13 1.237079E+02 9.3219E-02

Sq/=e3
1. 5640E+04

4.14493+02

Bq/cm3
1.5664E+04

sq/cl3
4.33473+02

Bq/ca3
1. 5683E+04

sq/ca3
4.4B20E+02

Ci/Ca3
4.2272E-07

Ci/Co3
1.12033-08

Ci/CM3
4.23361-07

Ci/cm3
1.1715E-08

Ci/cm3
4 .23873-07

Ci/ae3
1. 2113E-08

aLI/bm3
1. 28733-04

AII/cm3
4 .1800E-03

ALI/ca3
1.3680E-04

ABI/ae3
4.1879E-03

ALI/cm3
1.4306-04

ALI/cl3
4.1941E-03

ALI/ca3
1.4792E-04

Step . 10

Elapsed Time * 9.07 (y)
NI/Ca3 WATT/cm3 =/CD3

otals. 8.5807E+22 6.0677E-09 1.237082E+02
Production of B * O. appm/y.
Production of Be * 0. appa/y.

Elapsed Time * 9.99 (y)
N0/cm3 WArT/cm3 =O0L3/cm3

otals. 8.5807E+22 4.3378E-13 1.237079E+02

Step * 31

Elapsed Time i 10.06 Cy)
N/cal3 WATT/ce3 JO.LE/c70 3

otals. 8.58073+22 6.0677E-09 1.2370823+02
Production of H * 0. appa/y.
Production of Be * 0. appm/y.

G (MNV/g's)
3.1820E+03

G (MeV/g*s)
9.5597E-02

sq/caD3
1.5698E+04

Bq/cl3
4.5963E+02

Ci/cm3
4.2426E-07

Ci/ca3
1.2422E-08

Ci/cm3
4.2456E-07

Ci/Ca3
1.2662E-08

ALI/cm3
4.1989E-03

ALI/Ca3
1.5170E-04

ALI/cm3
4 .2026E-03

ALI/=03
1.5462E-04

G(MeV/g*s) Bq/ca3
3.1820E+03 1.57093+04

Elapsed Time * 10.99 (y)
I /ar3 WATT/ca3 JO= /car3 G(MeV/gss)

otals. 8.58073+22 4.42153-13 1.237079E+02 9.74423-02
Bq/cFs3

4. 6850E+02

Step . 12

Elapsed Time . 11.06 (y)
N/CM3 WATT/cer3 JOULB/ca3 G(MeV/gss) Bq/cra3

otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.18203+03 1.57173+04
Production of B . O. appm/y.
Production of Be s O. appm/y.

Elapsed Time * 11.99 (y)
N/cl3 WATT/cm3 J=ULE/cm3 G(NeV/g9a) Bq/cM3

otals. I.S807E+22 4.4865E-13 1.237079E+02 9.88753-02 4.7539E+02

Step * 13

Ci/ca3
4.2480E-07

Ci/Ca3
1.28483-08

A.LI/cm3
4.2054E-03

A9LI/cM3
1.5690E-04
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_' I

.w
Elapsed Time 12.06 (y)

N/Cm3 WATT/cm3 JOULS/cm3 G(MeV/g*s) Bq/cm3
otals. 8.5807E+22 6.0677Z-09 1.237082E+02 3.1820E+03 1.5724E+04

Production of 1 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 4.5370E-13 1.237079E+02 9.9988E-02 4.8074E+02

Step . 14

Ei-psed Time 13.06 (y)
N/cm3 WATT/cm3 JOULI/cm3 G(MeV/g-e) Bq/cm3

otals. 8.5807B+22 6.0677E-09 1.237082t+02 3.1820S+03 1.S7301+04
Production of A 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time 13.99 (y)
X/ck3 WATT/cm3 JOULE/cm3 G(Kev/g*s) Bq/cn3

otals. 8.5807E+22 4.57628-13 1.2370791+02 1.0085E-01 4.8489E+02

Step * 15

Elapsed Time * 14.06 (y)
N/cm3 WITr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.58072+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5734E+04
Production of E . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 14.99 (Y)
N4/cm3 WATT/cm3 JOULZ/cm3 G(MeV/grs) Bq/cm3

otals, 8.5807E+22 4.6066E-13 1.2370793+02 1.0152E-01 4.88123+02

Step . 16

Elapsed Time 15.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3

otals- 8.5807E+22 6.06773-09 1.237082Z+02 3.18201+03 1.5737E+04
Production of E * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 15.99 (y)
N/cm3 WATr/cm3 JOUL=/cm3 G(MeV/g*s) Sq/cm3

otalss S.5B07E+22 4.6302E-13 1.237079E+02 1.0204Z-01 4.9062E+02

Step * 17

Elapsed Tine 16.06 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals, 8.5S07E+22 6.0677S-09 1.237082Z+02 3.1820E+03 1.5739E+04
Production of H . 0. appm/y.
Production of Be 0. appm/y.

Elapsed Time * 16.99 (y)
N/cm3 WATTr/cm3 J0UL3/cm3 G(MeV/grs) Bq/Ca3

otals. 8.5807E+22 4.6485E-13 1.237079E+02 1.02453-01 4.9256E+02

Step * 18

Elapsed Time * 17.06 (y)
N/cm3 WATT/cm3 J0ULZ/cn3 G(NeV/g*s) Hq/cm3

otals. 8.5807Z+22 6.0677E-09 1.237082E+02 3.18201+03 1.57418+04
Production of B * 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 8.58073+22 4.6627E-13 1.2370793+02 1.0276Z-01 4.9407E+02

Step * 19

Elapsed Time s 18.06 CY)
N/an3 NATT/cm3 JOTlS/cm3 G(NeV/g-E) Bq/Cn3

otalst 8.5807E+22 6.0677E-09 1.237082B+02 3.18203+03 1.57432+04
Production of E D. appm/y.
Production of Re * 0. appm/y.

Elapsed Tie * 28.9S9 (y)
N/cm3 WATT/cm3 JOULE/cm3. G(MeV/g-s) Bq/Cm3

otalso 8.58073+22 4.6738E-13 1.237079E+02 1.0300E-01 4.95242+02

Step . 20

Ci/cm3 ALI/cm3
4.2498E-07 4.2077E-03

Ci/cm3
1.2993E-08

Ci/cm3
4.2512E-07

Ci/cm3
1.3105E-08

Ci/cm3
4.2523E-07

Ci/cm3
1.3192E-08

Ci/cm3
4.2532E-07

Ci/cm3
1 .3260E-08

Ci/cm3
4.2538E-07

Ci/cm3
1.3312E-08

Ci/cm3
4.2544Z-07

Ci/cm3
1.3353E-08

Ci/cm3
4.2548Z-07

Ci/cm3
1.3385E-08

ALI/cm3
1.5866B-04

ALI/cm3
4.2094E-03

ALI/cm3
1. 60033-04

ALI/cm3
4.2107E-03

ALI/cm3
1.6110E-04

ALI/cm3
4.2118Z-03

ALI/cm3
1.6192E-04

ALI/cm3
4.2126E-03

ALI/cm3
1.6256E-04

ALI/fC3
4.2132X-03

ALI/cm3
1.6306Z-04

ALI/cm3
4.2137Z-03

ALI/cm3
1.6345E-04

Elapsed Time . 19.09 (y)
N/cm3 WATT/cm3 JOULE/cm3 a (NeV/g-s) Bq/cm3

otalse 8.5807E+22 6.0779E-09 1.237083E+02 3.1892E+03 1.5858e+04
Production of H . 0. appm/y.

Ci/cm3 ALI/cm3
4.2859E-07 4.3209E-03
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Production of He . 0. appm/y.

Elapsed Time s 19.98 (y)
N/cm3 1ATT/cm3 JOULE/cm3

otals. S.5807E+22 7.6666E-13 1.237079E+02

Step t 21

Elapsed Time s 20.07 (y)
N/cm3 WATT/CM3 JOIE/cm3

otals. S.58073+22 6.0735E-09 1.237082E+02
Production of N . O. appm/y.
Production of Ne i O. appm/y.

Elapsed Time s 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 7.3612E-13 1.237079B+02

G(NeV/g*s) Bq/cm3 Ci/cm3 AII/cm3
2.9064E-01 5.4872E+02 1.4830Z-08 1.8285E-04

G(ReV/g9s) Bq/cm3 Ci/cm3
3.1861E+03 1.58573+04 4.28578-07

G(MeV/g's) Bq/cm3 Ci/cm3
2.614BE-01 5.6496E+02 1.5269E-08

ALI/cm3
4.2903E-03

XLI/cm3
1.8789E-04

Step . 22

Elapsed Time s 21.05 (y)
N/cm3 MrM/cm3 JOULE/cm3

otals. 8.58073+22 6.06632-09 1.237082E+02
Production of N * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 OATT/cm3 JOUWZ/cm3

otals. 8.58073+22 5.12308-13 1.237079E+02

G(MeV/g-s) Bq/cm3
3.1810E+03 1.5796E+04

G(KeV/g*.) Bq/cm3
1.1290E:01 5.4284E+02

Step t 23

Elapsed Time * 22.05 (y)
N/cm3 WATT/cm3 JOUE/cm G(MeV/g*8) Bq/cm3

otalas 8.5807E+22 6.0661E-09 1.2370828+02 3.1808.+03 1.57738+04
Production of N O 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 22.98 (y)
N/cm3 MATT/cm3 JOlE/cm3 G(NeV/g*s) Bq/cm3

otals. 8.58078+22 4.95973-13 1.237079E+02 1.09308-01 5.2554E+02

Ci/cm3 ALI/dm3
4.26918-07 4.2215E-03

Ci/cm3 ALI/cm3
1.4671E-08 1.7916E-04

Ci/cm3 AI/cm3
4.26293-07 4.21228-03

Ci/cm3 AEI/cm3
1.4204E-08 1.7345E-04

Step . 24
AJBRF Reactor

AJS8F Omaha Veterans Affairs Eospital Reactor Facility Activation

Elapsed Time * 23.03 (y) Cooling Time 0.

Nuclide

N 14
N 15

Na 23
A1 27

K 39
X 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr so
Cr 51
Cr 52
Cr S3
Cr 54
CZ 55
Ka 55
Mn 56
Pe. 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe 59
co 59
Co 60ml
Ni S5
Ni 60
xi 61
Wi 62
Xi 64

N/cm3

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.6135E+16
5.7880E+12
3.3294E+1S
5.8480E+16
3.9031E+14
8.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301E+16
5.25773+15
5.2096E+17
3.8231E+16
3.6606E+16
4.76933+14
1.9029E+17
S.2922E+18
5.4855E+07
1.0206E+20
1. 1571S+19
2.8S06E+18
2.4728E+02
8.2737E+20
1. 9982E+08
4. 9638E+21
7.54243+10
7. 78523+22
1.7989E+21
2.3759E+20
S.28453+08
8.45063+16
3.6604E+03
5.9997E+17
2.31118+17
1.0047E+16
3.2027E+16
8.1610E+15

7ATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ABI/cm3 T/2

1.280E+03(My) K 401.003E-17 6.2955E-01 1.9444E-06 9.9322Z-05 2.68443-15 6.16918-10

1.228iE-23 8.3329E+01 9.5324Z-12 7.0337E-11 1.90103Z-21 3.44793-16

9.31648-14 3.2170E-07 6.47973-02 1.5886E+01 4.2935E-10 6.0403E-07

1.489E+11(My) V 50

2.770E+01 (d) Cr 51

1.4229E-13

6. 03323-09

5.7162E-13

4.3606E-11

8.0809E-05

7.1177E-05

4.26342-04

3.1S95E+03

1.259988-01

8.0689E-01

1.4918E+04

6. 0573E+02

2.1808E-11

4.03193-07

1.6371E-08

1.1301E-09

3.72963-03

1.99918-04

3.540E+00 (m)

2.579E+00 (h)

2.735E+00 (y)

Cr S5

Mn 56

Fe 55

1.9951E-11 1.1066E-04 1.41103+01 9.52793+01 2.57513-09 1.7136E-04 4.450E+01 (d) Fe 59

4.1217E-14 3.73688-11 3.4834E-03 4.03743+00 1.09123-10 6.8663E-09 1.047E+01 (m) Co 60ml
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Cu 63 1.56873+18
Cu 64 8.2059E+05 6.3030E-13 4.15823-08 2.9518E-01 1.2438E+01 3.3618E-10 1.4932E-06 1.270E+01 (b) Cu 64
Cu 65 6. 9920B+17
Cu 66 1.04923+03 4.38783-13 1.93723-10 2.4227E-02 2.3765E+00 6.4231E-11 3.8025E-08 5.1003l00 Cm) Cu 66
Zn 64 2.4084E+16
Zn 66 1.38268+16
ZU 67 2.0318E+15
Zn 68 9.3164E+1S

AEBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
An 75 8.32633+16
An 76 8.09J8E+05 1.41763-12 2.9379E-07 3.19683-01 5.9243E+00 1.6012B-20 9.4789E-06 1.097E+00 id) As 76
Er 79 3.0672S+14
Br 81 2.98373+14
Bb 85 8.16553+1S
Rb S7 3.14883+1S 1.S2023-17 3.9749B+O1 O.0003E+00 1.4419E-03 3.8970E-14 2.16173-09 4.796E+04(My) Rb 67
No 52 1.63043+16
MO 94 1.0163E+16
Mo 95. 1.74913+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolOO 1.05800+16
Agl 07 9.2947E+14
A9109 8.6352E+14
A9110 4.7980E+01 2.6089B-13 9.29771-12 5.8302E-03 1.3463E+00 3.6387E-11 8.85743-10 2.4703+01 (m) A9110
Sbl2l 1.06791+16
6b122 8.29823+05 3.9657E-13 1.3328E-07 1.3464E-01 2.46923+00 6.67343-11 4.19933-06 2.696Z+00 (d) Ebl22
Sbl23 7. 9872E+15
Ba130 2.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+1S
Bal35 9.2028E+15
Sal36 2.2060z+16
Bal37 1.5017E+16
Bal38 1.00963+17
W180 4.7342E+12 ;
W132 1.0455E+1S
W1S3 5.6455E+14
W104 1.208E+15
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807E+22 6.05723-09 1.2370813+02 3.1746E+03 1.5665E+04 4.23373-07 4.11673-03
AJBRF Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 23.03 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 1.65695E+07
Be 3.60268E+04
Li 0.000003EOD
Be 0.000003+00

B 1.70292E-02
C 1.40960E+07
N 2.65812E+17
O 6.19331E-06

la 1.47231E+16
Mg 4.12836E+OS
A1 3.22619E+17
si 3.03295E+06
6 1.11499E-02

C1 1.9074SE+04
Ar 1.20022E+04
K 4.94701E+16

Ca 6.03257E+16
Sc 3.60444E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe E.48521E+22
Co E.45059E+16

'i 8.S1316E+17
Cu 2.26793E+18
Z3 4.95553E+16
Ga 1.77174E+06
Ge 7.45811E+01
As 8.32629E+16
Se 3.25515E+08
Br 6.05099E+14
Kr 3.52921E+06
Rb 2.23142r.16
-Sr- 4.74929E+06

Y 6.08991E+00
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Zr 2.70638E+03
Nb 4.32813E+03
Mo 1.09868E+17-
7c 1.289953+07
Ru 3.15883E+06
Pd 1.920983+0O
Ag 1.79299E+15
Cd B.43421E+07
In S.012393-06
Sn 3.2S568E+06
Sb 1.86661E+16
Te 1.96286E+08
3 2.73613E-03

Xe 1.62359E+06
Cs 2.60614E+0S
Ba 1.40818E+17
La 1.33340E+06
Ce 0.000003+00
Pr 0.OOOOOE+00
Nd 0.OOOOOE+00
Pm 0.00000+00
Sm 0.00000+00
Eu 0.00000E+00
Gd 0.000003+00
Tb 0.00000+00
Dy 0.00000E+00
Bo 0.0.0000+00
Er 0.000000E+O
Tm 0.000003+00
Yb 0.00000+OO
Lu 0.00000+00
Bf S.29701E-02
Ta 7.28329E+04
W 3.945153+15

Re 7.54275E+06
TI 0.000003+OO

U 0.000003+00
Np 0.00000+00
Pu 0.000003+00

Production of B * O. appe,/y.

Production of me O. appm/y.
AJBRF Reactor

A9.733 Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamea-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

E~range
C 10 -, 100 Nev)
0.1 -a 0.2 Mev)
0.2 -> 0.4 Mev)
0.4 -a 0.6 MeV)
0.6 - 0.8 MeV)
0.8 -. 1.0 Mev)

C 1.0 -+1.22 MeV)
(1.22 -+1.44 MeV)
(1.44 -+1.66 tleV)
(1.66 -, 2.0 MeV)

2.0 -. 2.5 MeV)
2.5 -, 3.0 MeV)
3.0 -, 4.0 MeV)
4.0 - 5. O0eV)

( 5.0 -+ 6.5 MeV)

MeV/cm3*s
1.05493+00
7.0912E-01
5.9434B-01
4.76833+00
3.70433-01
1.2489E+04
6.6576E+01
7.5205Z+01
9 .4954E-02
7.4250E+03
4.51943+03
7.9297E+02
7.95243+01
0.00003+00
0.00003+00

Photons/cm3^a
1.9179Z+01
4 .57503+00
1. 9811E+00
9. 5366E+00
5 .2918Z-01
1.3877E+04
5.9979E+01
5.6545E+01
6.1261Z-02
4.05743+03
2.0086E+03
2.8835E+02
2.2721E+01
0.00003+00
O. OOOOE+00

18-Group game source distribution (Photons/cm3^5)

SCALE-ORNL 18-Group gam Library from 10 NeV to 10 XeV

0.00003+00 0.00003+00 0.OOOOE+00 0.00003+00 2.2721E+01 2.88353+02

2.00863+03 4.05743+03 5.66063+01 5.99793+01 1.38773+04 5.2918E-01

9.5366E+00 9.9056E-01 9.90563-01 4.57503+00 9.58963+00 9.5896E+00

AJBRF Reactor
AJBRF Omaha Veteran Affairs Hospital Reactor Facility Activation

At Cooling Time 8 349.02 (d)

Nuclide N/cm3 1OATT/cm3 J70UL3/cm3 Q(NeV/g-0) Sq/cm3 Ci/cm3 .LI/cm3

S 14
x 15
Na 23
Al 27

K 39
X 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46

2. 64843+17
9.7287E+14
1.4723E+16
3.2262E+17
4.6135E+16
5.78803+12 1.0803E-17 6.2955E-01 1.94443-06 9.9322E-05

3.32943+15
5.8480E+16
3.9031E+14
8.14403+13
1.2584E+15
2.41303+12

2.6844E-15 6.16913-10 K 40
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Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16

Ti 48 5.2096E+17

Ti 49 3.8231.E+16

Ti 50 3.6606E+16

V 50 4.7693E+14 1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 V 50

V 51 1.9029B+17

Cr 50 5.2922E+18

Cr 52 1.0206E+20

Cr 53 1.1571E+19

Cr 54 2.8806E+18

Mn 55 8.2737E+20

Fe 54 4.9638E+21

Fe 55 5.9202E+10 4.4868E-13 5.5868E-05 9.8885E-02 4.7545E+02 1.28501-08 1.5691E-04 Fe 55

Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
&n 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Bb 85
Rb 87
Mo 92
Mo 94

7. 7B52B+22
1.7989E+21
2 .3755E+20
8.4506E+16
5.9997E+17
2.3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0310E+15
9.3164E+15
2.9733E+14
8.32635+16
3.0672E+14
2.9837B+14
8.1655E+15
3.1488E+15
1. 63041+16
1.0163E+16

1.82021-17 3.9749E+O1 O .0000E+00 1.4419E-03 3.8970E-14 2.1617Z-09 Rb 87

AJORF Reactor

Nuclide N/Cm3 WXTT/cm3 JOULE/cm3 G(NeV/g s) Jq/cm3 Ci/cm3 ALI/cm3

MO 9S
Mo 96
Mo 97
Mo 98
M00000
Agl07
Agl09
Sbl21
Sbl23
Bal330
Bal32
8al34
Bal35
Bla136
Ba137
Bal38

W180
W182
w183
W184
W186

349.0

1.7491E+16
1. 8326E+16
1.0492E+16
2.6511E+16
1.0580E+16
9.2947E+14
8.6352E+14
1.0679E+16
7.98 72E+15
1.4927E+14
1.4223E+14
3.4036E+152
9.2828E+15
1.1060E+16
1.5817E+16
1. 0096E+17
4.7342E+12
1. 04551+15
5.64051,14
1.2088E+15
1.1216E+15

(dJ 4.4871E-13 1.237079E+02 9.88871-02 4.7545E+02 1.2850E-08 1.5692E-04

AJBRE Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 349.02 (d)

Energy distribution of decay gamea-rays

Group J range MeV/cm3*s

1 ( 10 -- 100 ReV) 7.9020E-01

2 ( 0.1 -> 0.3 HeV) 0.0000E+00

3 ( 0.2 -b'D.4 MeV) 0.0000+00

4 ( 0.4 -b 0.6 MeV) 1.051E-09

S ( 0.6 -, 0.8 MeV) 0.0000E+00

6. 1 0.8 -s 1.0 MeV) O.0000+00

7 2 1.0 -al.22 MeV' 0.0000E+00

8 (1.22 ->1.44 MeV) 0.0000E+00

9 (1.44 -. I.66 MeV) 1.5525E-05

10 (1.66 -- 2.0 MeV) 0.0000+00

11 ( 2.0 -i 2.5 HMeV) 0.0000E+00

12 t 2.5 - 3.0 %eV) 0.0000E+00

13 ( 3.0 -> 4.0 M4eV) 0.00001+00

14 ( 4.0 - 5.0 MeV) 0.0000+00

15 ( S.0 -s 6.5 MeV) 0.0000E+00

Photons/cm3-a
1.4367E+01
0.00005+00
0. 00001+00
2. 03018-09
0. 0000+00
0.00001+00
0. 0000+00
0.0000B+00
1.00165-05
0.00001+00
0.0000+00
0.00001+00
0.00001+00
0.0000+00 E
0.0000+00

18-Group gamma source distribution (Pbotons/cm3-s)

SCaLE-ORNB 18-Group gaeur Library from 10 MeV to 10 XeV
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0.00040 000003+00 0.000E+00 0.00003+00 0.00003.00 0.00003.00
0.0000E+00 0.0000+00 1.0016B-OS 0.0000+00 0.0000+00 0.0000+00 , _
2.03011-09 0.0000+00 0.0000+00 0.00003+00 7.1S36S+00 7.1836Z+00

AJBfF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 349.02 (d)

COMPOSITION

EHLEMNT ATOMES/cm3

B 1.65695S+07
He 3 .6026E+04
Li 0.0000+O0
Be 0.00000E+00

B 1.70292E-02
C 1.48943E+07
N 2.653123+17
0 6.325081-06

Na 1.47231E+16
Mg 4.134213+05
Al 3.22619E+17
Si 3.032963+06
S 1.175211-02

C1 1.91676E+04
Ar 1.18813E+04
K 4.94701E.16

Ca 6.03257E+16
SC 3.70439E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn B.27369E+20
Fe 8.48521E+22
Co B.450593+16
Ni 8.813163+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.77205E+06
Ge 7.46542E+01
As 8.32629E+16
Se 3.263253+08
Hr 6.05099E+14
Kr 3.53295E+06
Rb 1.13142E+16
Sr 4.83270£+06

Y 6.133503+00
Zr 2.72054S+03
Nb 4.663553+03
Mo 1.09868E+17
Tc 1.29787E+07
Ru 3.159013+06
Pd 1.921863+05
Ag 1.79299E+15
Cd 8.44610E+0i
In O.OOOOOE+00
Sn 3.27535E+06
Sb 1.86661E+16
Te 1.98561E+08

I 2.79664S-03
Xe 1.66070E+06
Ca 2.66901E+0S
Ba 1.40818E+17
La 1.33358E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00003E+00
Pm 0.00000E+00
Sm 0.00000E+00
Hu 0.00000E+OO
Gd 0.00000E+00
Tb 0.000000E+O
Dy 0.00000+00
Ho 0.000003+00
Er O.OOOOOE+00
Tm 0.00000+00
Yb O.OOOOOE+00
Lu O.OOOOOE+00
Ef 5.29702E-02
Ta 7.47360E+04

W 3.94515E+15
Re 7.59138E+06
Th 0.00000E+00

U 0.00000E+00
VP~ 0.000003.00
Pu 0.000000E+O

Totals. 8.58066E+22

AJBRF Reactor AJBRF Soil (Side) Flux
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation
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Time DCSv/h) Bg/9 Sq/cM3 Ci/m3 ALI/cm3 WATf/Cm3 JOULE/cm3

zero 7.9363-04 1.9513+03 1.566B+04 4.2343-01 4.117E-03 6.0573-09 1.2370813+02

349.0 Cd) 2.472E-08 5.9213+01 4.754E+02 1.285E-02 1.569E-04 4.487E-13 1.237079E+02

AJUIF Reactor 
AJBRF Soil (Side) Flux

AJBRE Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.0000Z+OO(cm3) of Reber

Time Becquerel Sy/h ALI Watt

Zero 1.S663+04 7.936E-04 4.1173-03 6.057E-09

349.0 (d) 4.754E+02 2.4723-08 1.569E-04 4.487E-13

AJBRP Reactor 
AJBEF Soil (Side) Flux

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Xg XW/Xg Ci/KX MeV/g*s

zero 1.951E+06 7.543E-10 5.2723-05 3.1753+03

349.0 (d) 5.921E+04 5.588E-14 1.600E-06 9.889E-02

AJBRP Reactor 
AJBRP Soil (Side) Flux

AJSRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Ev/h W/g C1 Index

Zero *1.951E+03 7.936E-04 7.3433-10 3.3173+03

349.0 (d) 5.9213+01 2.4723-08 5.S88E-14 1.974E-01

Elapsed Time.

step 1 . Activation o
Cold Pause a

Step 2 Activation o
Cold Pause 0i

Step 3 . Activation oi
Cold Pause oi

Step 4 . Activation oi
Cold Pause 01

Step 5 * Activation o0
Cold Pause o0

Step 6 * Activation o1
Cold Pause oi

Step 7 * Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 s Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 r Activation of
Cold Pause of

Step 14 t Activation of
Cold Pause of

Step 15 . Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

step 17 * Activation of
Cold Pause of

Step 13 iActivation of

- Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 . Activation of

f 2.276823.06(s), i.e.

f 2.925923+07(3), i.e.

f 2.276823*06(e), i.e.

f 2.92592E+07(s), i.e.

f 2.276823+06(s), i.e.

f2.925923+07(s), i.e.

E2.27682E+06(s), i.e.
f2.925923+07(a), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.925921+07(3), i.e

2.27682E+06(s), i.e.
2.925923+07(a), i.e.

2.276822+06(s), i.e
2.925923+07(8), i.e.

2.276823+06(g), i.e.
2.92592E+07(e), i.e.

2.276t23+06(a), i.e
2.925922+07(s), i..

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(m), i.e.
2.925923+07(a), i.e.

2.276823+06(s), i.e.
2.925923+07(3), i.e.

2.276823+06(s), i.e.
2.925923+07(m), i.e.

2.276823+06(3), i.e.
2.92592E+07(s), i.e.

2.276823+06(a), i.e.
2.925S23+07(3), i.e.

2.276823+06(5), i.e.
2.925923+07(5), i.e.

2.27682E+06(m), i.e.
2.925923+07(a), i.e.

2.27692E+06(m), i.e.
2.92592E+07(s). i.e.

3.31020E+06(s), i.e.
2.82258E+07(3), i.e.

2.82600E+06(s), i.e.

26.35 Wd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 Wd)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.68 (d)

26.35 Wd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 id)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 Cd)

38.31 Cd)
326.69 Cd)

32.71 (d)

26.35 (d)
365.00 Cd)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 Cy)

4.07 (y)
5.00 Cy)

5.07 (y)
6.00 (y)

6.07 Cy)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

31.06 (y)
11.99 (Y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 Cy)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)

Intervals * 2

Intervals . 2

Intervals 2 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals 2 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals s 2

Intervals a 2

Intervals * 2

Intervals . 2

Intervals . 2
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Cold Pause of 2.871003+07(a), i.e. 332.29 (d) 20.98 (y)

Step 22 . Activation of 4.14200,+06Cs), i.e. 24.79 (d) 21.05 (y) Intervals 2 2
Cold Pause of 2.93940Z+07(a), i.e. 340.21 (d) 21.98 (y)

Step 23 . Activation of 2.12400E+06(s), i.e. 24.58 (d) 22.05 (y) Intervals * 2
Cold Pause of 2.94120E+07(m), i.e. 340.42 (d) 22.98 (y)

Step 24 * Activation of 1.380603+06(s), i.e. 15.98 (d) 23.03 (y) Intervals . 2
Cold Pause of 3.01554E+07(c), i.e. 349.02 (d) 23.98 (y)

Step 25 . Activation of 6.893303+05(c), i.e. 7.98 (d) 24.00 (y) Intervals . 2

Cooling Times (s)

3.0847E+07

357.0 (d)

AJRFP Reactor

Step .. 1

Elapsed Time * 26.35 (d)
N/cm3 I8ATT/cM3 JOULE/cm3 G(CeV/g-s) Bg/cm3

otals. 8.5807E+22 6.0671E-09 1.2370BlE+02 3.1819E+03 1.5257E.04
Production of E O. appm/y.
Production of He s 0. appe/y.

Elapsed Time * 365.00 (d)
N/cm3 WATT/cm3 30ULE/cm3 G(MeV/grs) Bq/cm3

otalse 8.5807E+22 1.0545E-13 1.237079Z+02 2.32365-02 ;11715+02

Step s 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 GC(HeV/gs) Bq/cm3

otalst 8.5807E+22 6.0673E-09 1.237081E+02 3.18191.03 1.5367E+04
Production of E * 0. appm/y.
Production of He r 0. appm/y.

Elapsed Time * 2.00 (y)
N/cm3 WATT/cm3 Jo0L3/cm3 G(MeV/g's) Bq/cm3

otals. 8.5807B+22 1.8728E-13 1.2370793+02 4.1272E-02 1.98433+02

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 VATr/cm3 =OULE/cm3 G(NeV/gs) Bq/cm3

otals. 8.58073+22 6.06743-09 1.2370825+02 3.1820E+03 1.5452E+04
Production of E . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 JOIE/cm3 G(NeV/g-e) Bq/c-3

otals. 8.5807E+22 2.5081E-13 1.2370793+02 5.5272E-02 2.6575E+02

Step . 4

Elapsed Time i 3.07 (y)
N/cml3 1ATr/ca3 JOULE/cm3 G(CeV/gS-) Bq/cm3

otals. 8.5807E+22 6.0675E-09 1.237082g+02 3.1S20E+03 1.5518E+04
Production of E t 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(ReV/g-s) Bq/cm3

otals, S.5807E+22 3.00122-13 1.2370793+02 6.6140E-02 3.1800E+02

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/cm3
3.0193B-09 3.68715-05

CL/cM3 ALX/CM3
4.1533S-07 4.0898E-03

Ci/cm3 ALI/cm3
5.36305-09 6.54913-05

Ci/cm3 ALI/cm3
4.1763E-07 4.1179E-03

Ci/cm3 ALI/cm3
7.1823Z-09 8.7707E-05

Ci/cr3 ALI/cm3
4.1942E-07 4.13973-03

Ci/cm3 ALI/cm3
8.59463-09 1.0495S-04

Step . 5

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOUL=/cm3 G(MeV/g*a) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0675E-09 1.237082E+02 3.1820E+03 1.5570E+04 4.2080E-07 4.1567E-03
Production of E * 0. appe/y.
Production of Be 0 0. appm/y.

Elapsed Time -. 5.00 (y)
N/cm3 WATT/cm3 =OUL3/cm3 G(Nev/g*a) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 3.38403-13 1.2370793+02 7.4577E-02 3.58S6E+02 9.6909E-09 1.1834E-04

Step . 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 =0MZ/c-3 G(MeV/g's) Eq/cm3 Ci/cm3 ALI/cm3

otalst 8.5807E+22 6.0676E-09 1.237082E+02 3.18205+03 1.5610E+04 4.2188E-07 4.1698E-03
Production of E O. appm/y.
Production of Re . O. appm/y.
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Elapsed Time * 6.00 (y)
N/Cm3 WATT'/cM3 JOULE/cm3 G(MeV/g9s) Sq/cm3

otals, 8.5B07E+22 3.6812E-13 1.2370791+02 8.1125E-02 3.900S5+02

Step * 7

Elapsed Time * 6.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. t.S807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5640E+04
Production of H * 0. appm/y.
Production of He, O. appm/y.

Elapsed Time s 6.99 (y)
N/cm3 WATT/cm3 JOUSL/cm3 G(NeV/g-s) Bq/cm3

Otals. *.507E+22 3.9118E-13 1.2370793+02 8.6209E-02 4.1449E+02

Step* 8

Elapsed Time * 7.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. *.5807E+22 6.0676E-09 1.2370821+02 3.1820E+03 1.5664E+04
Production of H * O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 7.99 (y)
N/cu3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cr3

otals. 0.5807E+22 4.09095-13 1.237079E+02 9.0155B-02 4.3347E+02

Step . 9

Elapsed Time * 8.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals, 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5683E+04
Production of H. O. appm/y.
Production of He . O. appm/y.

Ci/cm3 ALI/cm3
1.0542E-08 1.2873E-04

Ci/cm3
4.2272E-07

Ci/cm3
1.1203E-08

Ci/cm3
4.2336E-07

Ci/cm3
1.1715E-08

Ci/cm3
4.2387E-07

Ci/cm3
1.2113E-08

Elapsed Time 8 .99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/gns)

otals. 8.5807E+22 4.2299E-13 1.237079E+02 9.32195-02

Step * 10

Elapsed Time * 9.07 (y)
N/cm3 WATT/cm3 JOUEL/cm3 G (NeV/g-s)

otals, 8.5807S+22 6.0677E-09 1.2370S2E+02 3.1820E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s)

otals. 8.5807E+22 4.33781-13 1.2370792+02 9.5597E-02

Step * 11

Elapsed Time * 10.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s)

otal., 8.5507E.22 6.06772-09 1.2370828+02 3.1820R.03
Production of H * O. appImy.
Production of He i 0. appm/y.

Elapsed Tine s 10.99 (y)
N/cm3 IATT/cm3 =OULN/cm3 G(NeV/g-s)

otals. 8.58075+22 4.4215E-13 1.2370795+02 9.7442E-02

Step . 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 8.5807E+22 6.06775-09 1.2370B2E+02 3.18205+03
Production of E . O. appm/y.
Production of He I O. *ppm/y.

Elapsed Time * 11.99 (y)
N/cm3 VA2T/CM3 JOULE/cm3 G(NeV/g-s)

otalst 8.5807E+22 4.4865E-13 1.237079E+02 9.8875E-02

Bq/cm3
4.4820E+02

ALI/cm3
4.1800E-03

ALI/cm3
1.36O8-04

ALI/cm3
4.1879E-03

ALI/cm3
1.4306E-04

ALI/cm3
4.1941E-03

ALI/cm3
1.4792E-04

ALI/cm3
4.1989E-03

ALI/CM3
1.51701-04

ALI/cm3
4.2026E-03

ALI/cm3
1. 5462E-04

ALI/cm3
4.20543-03

ALI/cm3
1;5690E-04

Sq/cm3
1. 5698E+04

Bq/cm3
4.5963E+02

Bq/cm3
1.S709E+04

Bq/cm3
4.68505+02

Bq/cm3
1. 5717E.04

Bq/cm3
4 .7539B+02

Ci/cm3
4.2426E-07

Ci/cm3
1.24221-08

Ci/cm3
4.14561-07

Ci/cm3
1.26621-08

Ci/Cm3
4.2480-07

Ci/cm3
1.2lB48-08

Step . 13

Elapsed Time * 12.06 (y)
V/cm3 WATT/cm3 9oULI/cu3 C(MeV/gs) Bq/cm3 Ci/cms3

otals. 5.5807E+22 6.0677E-09 1.2370821+02 3.1820E+03 1.5724E+04 4.2498E-07
Production of B . O. appm/y.
Production of Be t 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3

otals. 8.5807E+22 4.5370E-13 1.237079E+02 9.9988E-02 4.8074E+02 1.2993E-08

ALI/cm3
4.2077Z-03

ALI)/cm3
1.5866E-04
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Step . 14

Elapsed Time s 13.06 (y)
N/cm3 WMTT/cma3 JOULB/cm3 GOMeV/g*B) Bq/cm3

otals. 8.5S07B+22 6.0677E-0 1.237082E+02 3.1820E+03 1.5730E+04
Production of H s 0. appm/y.
Production of Be 0. appm/y.

Elapsed Time * 13.99 (y)
N/lm3 WATT/cs3 JOULE/cm3 (HaeV/gls) qo/ms3

otals. 8.5807B+22 4.5762B-13 1.237079E+02 1.0085E-01 4.8489E+02

Step 1S

Elapsed Time * 14.06 (y)
N/cm3 ISTr/cm3 JOULE/cm3 G(NeV/gsu) Bq/cm3

otals. 8.5807E+22 6.0677B-09 1.237082E+02 3.1820E+03 1.5734E+04
Production of E . 0. appm/y.
Production of Be . 0. appka/y.

Elapsed Time s 14.99 Cy)
N/cm3 WAIT/cm3 JOULE/cm3 G(0eV/gsS) Bq/cm3

otalst 8.5807E122 4.6066S-13 1.237079E+02 1.0152E-01 4.88121+02

Step a 16

Elapsed Time * 15.06 (y)
- N/cm3 WAT/cm3 JOULE/cm3 C(MeV/gus) Sq/cm3

otals: 8.58071+22 6.0677E-09 1.2370821+02 3.1820E+03 1.5737B+04
Production of 1 * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 15.99 (Y)
N/cm3 WATT/cm3 JOULE/m3 G(MeV/gss) Bq/cm3

otala. 8.5807z+22 4.6302B-13 1.237079Z.02 1.0204B-01 4.9062B+02

Step . 17

Elapsed Time * 16.06 (y)
N/cm3 WkXT/cm3 JOULE/cm3 G(MeV/gr) Bg/cm3

otals, 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5739E+04
Production of . 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Time . 16.99 (y)
N/cS3 WATr/cm3 JOULE/eS G(MeV/gsx) Bq/cm3

otals. 8.5807E.22 4.6485B-13 1.237079R+02 1.0245E-01 4.9256E+02

Step . 18

Elapsed Time * 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(keV/g-s) 8q/cm3

otalst 8.5807S+22 6.0677B-09 1.237082E+02 3.1820E+03 1.5741E+04
Production of 1 . 0. appm/y.
Production of He . O. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(meV/grs) Bq/cm3

otals. 8.5807E+22 4.6627E-13 1.237079E+02 1.0276E-01 4.9407E+02

Step . 19

Elapsed Time . 18.06 (y)
N/cm3 WST/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3

otals. 8.58071+22 6.0677E-09 1.2370821+02 3.1820E+03 1.57433+04
Production of I . 0. appm/y.
Production of He 0 0. appm/y.

Elapsed Time . 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3

otals. 8.58071+22 4.6738E-13 1.237079S+02 1.0300E-01 4.9524E+02

Step a 20

Elapsed Time * 19.09 (y)
W/cm3 WATT/cm3 JOULE/cm3 G(MeV/gss) Bq/cm3

otalsa 8.5807E+22 6.07791-09 1.237083E+02 3.1892E+03 1.5858E+04
Production of N O . 0. appm/y.
Production of He . O. appm/y.

Elapsed Time . 19.98 (y)
N/cm3 lr1!/cm3 JOULE/cm3 GC(MeV/grs) Bq/cm3

otals. 8.5807E+22 7.6666E-13 1.2370791+02 2.9064E-01 5.4872E+02

Step . 21

Ci/cm3
4.2512E-07

Ci/cm3
1.3105E-08

Ci/cm3
4.2523E-07

Ci/cm3
1.3192E-08

Ci/cm3
4 .2532E-07

Ci/cm3
1.3260E-08

Ci/cm3
4.2538E-07

Ci/cm3
1.33132-08

Ci/cm3
4.2544E-07

Ci/cm3
1.3353E-08

Ci/cm3
4.25481-07

Ci/cm3
1.3385S-08

A1LI/cm3
4.2094E-03

AII/cm3
1.6003B-04

ALI/cm3
4.21071-03

ALI/cm3
1. 6110S-04

ALI/cm3
4.2118E-03

ALI/cm3
1.61923-04

ALI/cm3
4.2126E-03

ALI/cm3
1. 6256E-04

ALI/cm3
4.2132E-03

ALI/cm3
1.63061-04

AJLI/em3
4.21371-03

ALI/cm3
1.6345E-04

Ci/cm3 ALI/cm3
4.28591-07 4.3209S-03

Ci/cm3 AII/cm3
1.4830E-08 1.8285E-04
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Elapsed Time . 20.07 (y)
N/cm3 ATET/cm3 JOULE/cm3

otals, 8.58073+22 6.0735E-09 1.2370823+02
Production of H 0. appm/y.
Production of Re 0. appm/y.

Elapsed Time . 20.98 (y)
N/cm3 ATrT/cm3 JOULE/cm3

otals. 8.5807E+22 7.3612E-13 1.237079E+02

Step * 22

Elapsed Time i 21.05 Cy)
N/cm3 WATT/cm3 JOULE/cm3

otals. B.SS07E+22 6.06633-09 1.2370822+02
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 21.98 Cy)
N/cm3 NATr/cm3 JOULE/cm3

otals. 8.58073+22 5.1230E-13 1.237079E+02

Step t 23

Elapsed Time . 22.05 (y)
N/cm3 lA7T/cm3 JOWUE/cm3

otals. 8.58073.22 6.0661E-09 1.237082E+02
Production of B i 0. appm/y-
Production of He * O. appm/y.

Elapsed Time . 22.98 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 3.5807E+22 4.9597E-13 1.237079E+02

Step * 24

Elapsed Time 23.03 Cy)
N/cm3 11AT/cm3 JOULE/cm3

otals. 1.5807E+22 6.0572E-09 1.2370813+02
Production of H * O. appm/y.
Production of He i 0. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 L7Tr/cm3 JOULE/cm3

otals. 8.5807E+22 4.48713-13 1.2370793+02

G(NeV/g~s) Bq/cm3
3.18613+03 1.5857E+04

Ci/cm3 ALI/cm3
4.2857E-07 4.2903E-03

G(NeV/gsc) Bq/cm3 Ci/cm3 ALI/cm3
2.6148E-01 5.64963+02 1.5269E-08 1.8789E-04

G(MeV/g*s) Sq/c3 Ci/cm3
3.1810E+03 1.5796E+04 4.2691E-07

aLI/cm3
4.2215E-03

G(HeV/g*8) Bq/cm3
1.1290E-01 5.42841+02

G(NeV/g8o) Bq/cm3
3.18083+03 1.57733.04

G(NeV/g 8) Sq/cm3
1.09303-01 S.25543+02

G(MeV/g'8) Bq/cm3
3.17463+03 1.5665E+04

G(NeV/g's) Bq/cm3
9.8887E-02 4.7545E+02

Ci/cm3 ALI/cm3
1.4671E-08 1.7916E-04

Ci/cm3 ALI/cm3
4.26293-07 4.21223-03

Ci/cm3 ALI/cm3
1.4204E-08 1.7345E-04

Ci/cm3 ALI/cm3
4.23373-07 4.1167E-03

Ci/cm3 ALI/cm3
1.28503-08 1.5692E-04

Step . 25
AMYRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 24.00 (y) Cooling Time 0.

Nuclide

N 14
N 1S

Na 23
Al 27
K 39

40
3 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti so

V so
V 51

Cr 50
Cr 51
Cr 52
Cr 53
Cr 54
Cr 55
Hn 55
No 56
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe 59
Co 59
Co 60ml
Ni 58

N/Hc3

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4. 613SE+16
5.78803+12
3.32943+15
5.84803+16
3.9031E+14
E8.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301E+16
5.2577E+16
5.2096E+17
3.8231E+16
3.6606E+16
4 .7693E+14
1. 90293+17
5.2922E+18
3. 01233+07
1.02063+20
1.1571E+19
2.88063+18
2.47283+02
a.27373+20
1.9982E+08
4.96383+21
6 .4236E+10
7. 78523+22
1.79893+21
2.3759E+20
2.80743+08
8.4506E+16
3.6604E+03
5.9997E+17

WATT/cm3 JOUL3/cm3 G (MeV/g*8) Sq/cm3 Ci/cm3

1.08033-17 6.2955E-01 1.9444Z-06 9.93223-05 2.6844B-1S

1.2289E-23 8.33293+01 9.5324E-12 7.03373-11 1.9010E-21

5.1160E-14 1.76661-07 3.5583Z-02 8.7237E+00 2.35783-10

ALI/cm3 T/2

6.16913-10 1.280+03 (My) K 40

3.4479E-16 1.4893+11(My) V SO

3.31703-07 2.7703.01 (d) Cr S1

1.1301E-09 3.540E+00 (m) Cr 5S

3.7296E-03 2.579E+00 (h) Mn 56

1.70263-04 2.735Z+00 Cy) Fe 55

9.1038E-OS 4.4503+01 (d) Fe S9

1.4229E-U3

6.0332Z-09

4.8683E-13

4.36063-11

8.08093-0S

6.0619E-05

4.26343-04

3.1595E+03

1.0729E-01

B.0689E-01

1.49183+04

5.15883+02

2.1808Z-ll

4.03193-07

1.3943E-08

1.3680E-09

1

1.0599E-11 5.8786E-OS

4.12173-14 3.7368E-11

7.49623+00 5.0617E+01

3.4834E-03 4.0374E+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 60m
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Ni 60 2.3111E+17
xi 61 1.0047E+16
Ei 62 3.2027Z+16
Ei 64 8.1610E+15
Cu 63 1.5687E+18
CU 64 8.2D57E+D5 6.30289-13 4.15813-0 2.951S3-0N 1.24383+01 3.3617B-10 1.49321-06 1.2703+01 (h) Cu 64
Cu 65 6.99203+17
Cu 66 1.04923+03 4.3878E-13 1.93723-10 2.4227E-02 2.3765B+00 6.42313-11 3.8025R-08 5.100E+00 (m) Cu 66
Zn 64 2.40843+16
zn 66 1.3826E+16
Zn 67 2.0318E+.15
Zn 68 9.3164E+1S

AJBRF Reactor

Nuclide N/0m3 WATr/Cm3 JOULE/cm3 G(MeV/gs) Bq/Cm3 Ci/m3o ALI/0m3 T/2

Zn 70 2.97333+14
As 75 S.32633+16
AB 76 8.0469E+05 1.4085E-12 1.9255Z-07 3.17633-01 5.8863E+00 1.5909E-10 9.41813-06 1.0973+00 (d) As 76
Br 79 3.0672E+14
Br S1 2.9837E+14
Rh 85 t.1655.+15
Rb 87 3.148BE+15 1.82023-17 3.9749E+01 O.OOOO+00 1.4419E-03 3.8970E-14 2.1617E-09 4.7963+04(My) Rb 87
No 92 1.63043+16
Mo 94 1.0163B+16
no 95 1.74913+16
Mo 96 1.8326E+16
Ho 97 1.0492E+16
Ho 98 2.65113+16
MO100 1.0580E+16
AglO7 9.2947E+14
*A9109 8.6352E+14
AgilO 4.79793+.1 2.60893-13 9.29758-12 5.83013-03 1.3463E+00 3.63863-11 8.8572E-10 2.4703+01 (s) Ag110
Sb121 1.0679E+16
Sbl22 7.35203+05 3.5135E-13 1.1808E-07 1.1929E-01 2.18763+00 5.9125E-11 3.7204E-06 2.6963.00 (d) Sbl22
Sb123 7.98723+15
B5a30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15
Bal3S 9.2728E+15
Ba136 1.1060E+16
Bal37 1.5817E+16
Bal3t 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
Wiss 1.1216E+.15

here are 81 Euclides.

Totals. 8.5807E+22 6.0476Z-09 1.2370813+02 3.1679E+03 1.5523Z+04 4.19533-07 4.00593-03
AJERP Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 24.00 (y) Cooling Time 0.

COMPOSITION

ELEMENT AXOMES/cm3

H 1.67770E+07
He 3.64780E+04
Li 0.000000E+O
Se 0.00000+00

B 1.724242-02
C 1.50810E+07
N 2.65812E+17
0 6.45685E-06
Na 1.47231E+16
Mg 4.18013E+05
Al 3.22619E+17
Si 3.07099E+06

S 1.176592-02
Cl 1.93575E+04
Ar 1.20841E+04
l 4.94701E+16

Ca 6.03257E+16
SC 3.70620E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Co 2.26793E+18
Zn 4.95553E+16
Ga . 1.79393E+06
Ge 7.55160E+01
As 8.32629E+16
Se 3.29607E+08
Br 6.05099E+14
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Kr 3.57353E+06
Rb 1.13142E+16
Sr 4.84543E+06

Y 6.17350E+00
Zr 2.74566E-03
Nb 4.6811BE03
Mo 1.0O9868E+17
Tc 1.30713E+07
Ru 3.19842E+06
Pd 1.94579E+05
Ag 1.79299E+1S
Cd 8.54711E+07
In 5.01239E-06
Sn 3 .2994E+06
Sb 1.8 6661E16
Te 1.99572E+08

1 2.79918E-03
Xe 1.66142E+06
Cs 2.70739E+05
Ba 1.40818E+17
La 1 .35010E+06
Ce 0.O000OE+00
Pr 0.0OOOE+00
Xd 0.00000+00
Pie 0.00000S.00
Sm O.OOOOOE+00
Eu O.OOOOO+00
Gd 0.,0000,08I400
Tb 0.0OOOE+00
Dy 0.00000E+00
Ro 0.000001+00
Er 0.00000+00
Tm- 0.00000E+00
Yb O.OOOOE+00
LU 0.000001+00
HE 5.36335E-02
Ta 7.47705E+04

f 3.94515E+15
Re 7 .65507E+06
Th 0.000001+00

U 0.000000E+0
llp 0.00000E+00
Pu O.OOOOOE+00

Production of R 0. appm/y.

Production of He 0. appm/y.

AJBRF Reactor
AJaRF tinaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E_range MeV/cm3*s Photons/cm3*0

1 ( 10 -> 100 reV) 8.9711E-01 1.6311E+01

2 ( 0.1 -, 0.2 MeV) 3.7672Z-01 2.4305E+00

3 ( 0.2 -, 0.4 MeV) 3.2482E-01 1.0827E+00

4 1 0.4 -e 0.6 MeV) 4.6483E.00 9.2966E+00

5 ( 0.6 -a 0.8 MeV) 3.6130Z-01 5.1614Z-01

6 C 0.8 - 1.0 MeV) 1.2489E+04 1.3877E+04

7 ( 1.0 -. 1.22 MeV) 3.5735E801 3.4896Z+01

8 (1.22 -. 1.44 MeV) 5.0339E+01 3.7849E+01

9 (1.44 -al.66 MeV) 5.78008-02 3.7290E-02

10 (1.66 -a 2.0 MeV) 7.4250Z+03 4.05741+03

11 t 2.0 -> 2.5 MeV) 4.5194E+03 2.0061+03

12 C 2.5 a 3.0 MeV) 7.9297E+02 2.8835Z+02

13 C 3.0 -a 4.0 MeV) 7.95248+01 2.2721E+01

14 t 4.0 -a 5.0 MeV) 0.0000E+00 0.0000+00

15 S.0 -a 6.S MeV) O.OOOOE+00 0.00001+00

18-Group gamma source distribution (Photons/em3-s)

SCABE-ORNIL 18-Group gamma library frobd 10 MeV to 10 KeV

0.0000+00 0.O0000+00 O.OOOOE+0 0 0.0000E+00 2.27218+01 2.8835E+02

2.00861+03 4.05741+03 3.7886Z+01 3.4896E+01 1.38771+04 5.1614E-01

9.2966Z+00 5.4137E-01 5.4137Z-01 2.43058+00 8.15568+00 S.1556E+00

AJ8RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 357.02 (d)

Nuclide N/cm3 WAT/Cem3 JOULE/cem3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

N 14 2.6484E+17
R 15 9.7287E+14

Wa 23 1.4723E+16
A1 27 3.22623+17

K 39 4.6135E+16
K 40 5.7880E+12 1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.68441-15 6.16918-10 K 40

X 41 3.3294E+15
Ca 40 5.8480E+16



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 190 of 384

Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Hn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Xi 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 8S
Rb 87
Mo 92
Mo 94

3.9031B+14
8 .1440S+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301E+16
5.2577E+16
5.2096E+17
3.82313.E+16
3.6606E+16
4.7693E+14 1.2289E-23
1.9029E+17
5.2922E+18
1.0206E+20
1.2.571E+19
2.8806E+18
8.2737E+20
4.96381+21
S.01413+10 3.8000E-13
7.7852E+22
1.79893+21
2.3759E+20
8.4506E+16
5.9997E+17
2.3212l+17
1.0047E+16
3.2027E+16
8.1610E+1S
1;5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+1S
9.3164E+15
2.9733E+14
B.3263E+16
3.0672E+14
2.98373+14
8.1655,s15
3.1488Z+15 1.82023E-17
1. 63043+16
1.0163E+16

8.3329E+01 9.53243-12 7.03373-11 1.90103-21 3.44793-16 V SO

4.73173-05 8.3750E-02 4.02683+02 1.08833-08 1.32903-04 Fe 55

3.9749S+01 O.OOOO+o00 1.4419E-03 3.8970E-14 2.1617E-09 Rb B7

AJBRF Reactor

NucIlide N/cm3

Mo 95 1.74913+16
MO 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
40100 1.0580E+16

AglO7 9.2947E+14
AglO9 8.6352E+14
Sb121 1.0679E+16
S1123 7.9872E+15
Bal30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17
4180 4.73423+12
W182 1.0455E+15
W183 5.6455E+14
4184 1.2088+15

04186 1.1216E+15
357.0 (d)

WATr/cm3 JOULE/cm3 G(MeV/g-s) q/cm3 Ci/cm3 ALI/cm3

3.8003E-13 1.2370793+02 8.3752E-02 4.02683+02 1.0883E-08 1.3290E-04

AJBRF Reactor
AJf3RF Omaha Veterans Affairs Rospital Reactor Facility Activation

At Cooling Time, 357.02 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
is

E range
10 -, 100 3eV)

0.1 -. 0.2 MeV)
0.2 -. 0.4 MeV)
0.4 - 0.6 MeV)
0.6 -. 0.8 MeV)
0.8 -a 1.0 MeV)
1.0 -. 1.22 MeV)

(1.22 -. 1.44 MeV)
(1.44 -. 1.66 MeV)
(1.66 -a 2.0 MeV)

2.0 -a 2.5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 MeV)
4.0 -a 5.0 MeV)
5.0 -a 6.5 MeV)

NeV/cm3 *z
6.6926E-01
O.OOOOE+00
O.OOOO+00
1. 0151E-09
O.OOOOE+00
O.OOOO+00
0.00003+00
O. OOOOE+00
1.5525Z-05
0.00003+00
0.0000E+00
O.0OOOOE+00
O.OOOOE+00
O. OOOOE+00
O.OOOOE+00

Photons/cm3-s
1.21683+01
O. OOOOE+00
O.OOOOZ+OO
2.03O1E-09
0.O00E+OO
O.OOOOE+00
O.OOOOE+OO
O. OOOOE+OO
1.0016E-OS
O.OOOO+OO
O. OOOOE+00
O.OOOOE+OO
0.00003+00
0.0000+300
O.0OOOO0OO
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18-GlSroup gamsa Source distribution (Photons/cM38s)

SCALB-ORNL 18-Group geaiaa Library franO 10 eV to 10 ReV

0.0000 0E+O0 0.000+00 0.0000 00 0.00003+00 0.0000o+00 0.00003+00

.0.0000+00 0.000003+00 1.0016E-05 0.0000+00 0.0000E+00 0.0000o+00

2.0301E-09 0.0000E+00 0.0000E+00 0.00003.00 6.08413+00 6.08413O00

AJERF Reactor
AjBRF Omaha Veterans Affairs Hospital Reactor Facility ActiVation

At Cooling Tire , 357.02 (d)

COMPOSITION .

ELEMENT AT(

a 1.61
He 3.64
Li 0.0o
Be 0.00

B 1.72
C 1.50
N 2.65
0 6.58
Na 1.47
Mg 4.18
Al 3.22
Si 3.07:

S 1.231
C1 1.941
Ar 1.20C

E. 4. 94D
Ca 6.032
Sc 3.764
Ti 7.066
V 1.901

Cr 1.211
Mn 8.273
Fe t.485
Co 8.450
Ni 8.813
Cu 2.267
ZD 4. 95S
Ga 1.794
Ge 7.558
As 8.326
Se 3.304:
Br 6.0505
Kr -3.577:
Rb 1.1314
Sr 4.8932

Y 6.2103
Zr 2.7546
Nb 5.0344
Mo 1.0986
Tc 1.3141
Ru 3.1986
Pd 1.9467
Ag 1.7929
Cd 8.5847
In 0.0000
Sn 3.3163t
Sb 1.8666:
Te 2.0106:

t 2.8317:
ze 1.68151
Cs 2.E3367
Ba 1.40811
La 1.35028
Ce 0.00000
Pr 0.000CC
Nd 0.00000
Pm 0.00000
Sm 0.00000
Eu 0.00000
Gd 0.00000
Tb 0.00000
Dy 0.00000
no 0.00000
Er 0.oOOOl:
TM O.OOOOo:
Yb o.OOOOOE
LU 0.000001
Ef 5.36336E
Ta 7.5S811L
1W 3.94515B

Re 7.68721B
Tb 0.00000o

U 0.000001
Np 0.00000O
Pu 0.000000

Totals* 8.58066E

PMEs/=s3

i770E+07
i780E+04
1000+00
000oE+00
424E-02
7g3s+07
812E+17
862E-06
231LE+16
598E+05
6193+17
100E+06
0896E-02
177E+04
)52E+04
7 01E+16
157E+16
15E+04

;79E+17
171E+17
'99E+20
69E+20
21L+22
'590.16
16E+17
93E+18
533+16
25E+06
91E.01
29E+16
12E+08
093+14
L90+06
12E+16
02E+06
)3.+00
610+03
i73+03
80+17
.23.07
13E+06
1EOS
99+1S
33+07
0O+00
36+06
16L+16
52+08
LE-03
3E+06
1;+0S
L8+17
10+06
.E+00
3z+00
OE+OO
E+00
E+00
E+00
O+00
O+00
O+00
O+00
O+00
O+00
D+00
0*00
t-02
L+04
i+15
1+06
+O00
:+oo
E+00
E+00
E+22
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AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

Time
3ero

357.0 eCd)

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/ce3 WATT/cm3 JOUEE/cm3

7.920E-04 1.933E+03 1.5523+04 4.195E-01 4.006E-03 6.048-09 1.2370813+02

2.094E-08 5.01SE+01 4.027E+02 1.088E-02 1.329S-04 3.8003-13 1.2370793+02

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.00003+00(cm3) of Rebar

Time Becquerel Sv/h AtI Watt

zero 1.5523+04 7.9203-04 4.006E-03 6.04BE-09

357.0 (d) 4.027E+02 2.094E-08 1.329E-04 3.800Z-13

AJBRF Reactor
AJ13RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Kg W/IXg Ci/Kg xeV/g*s

zero 1.9338+06 7.5313-10 5.224E-05 3.168+03

357.0 (d) 5.015E+04 4.7333-14 1.355E-06 8.375E-02

AJBRF Reactor
AJPRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h W/g Cl Index

zero 1.933E+03 7.920Z-04 7.531E-10 3.315Z+03

357.0 (d) 5.01SE+01 2.094E-08 4.7332-14 1.672E-01

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 . Activation of 2.276828+06(s), i.e.
Cold Pause of 2.92592E+07(s), i.e.

Step 2 * Activation 01
Cold Pause of

Step 3 . Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 . Activation of
Cold Pause of

Step 6 . Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 i Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 s Activation of
Cold Pause of

Step 13 s Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 . Activation of
Cold Pause of

Step 19 . Activation of.
Cold Pause of

2.27682Et06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06C(), i.e.
2.92592E+07(s), i.e.

2.276823+06(a), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.925922+07(5), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(3), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s) , i.e.

2.276823+06(s), i.e.
2.92592E+07(3), i.e.

2.27682E+06 (s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(6), i.e.

2.27682E+06(3), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(3), i.e.

2.27682E+06(s), i.e.
2.925923+07(5), i.e.

2.276823+06Cs), i.e.
2.92592E+07(m), f.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

Rlapsed Time.

26.35 Cd) 26.35 fd)
338.65 fd) 365.00 fd)

26.35 Cd) 1.07 fy)
338.65 fd) 2.00 (y)

26.35 fd) 2.07 fy)
338.65 Cd) 3.00 (y)

26.35 Cd) 3.07 (y)

338.65 (d) 4.00 fy)

26.35 Cd) 4.07 Cy)

338.65 Cd), 5.00 Cy)

26.35 Cd) 5.07 fy)
338.65 Cd) 6.00 fy)

26.35 Cd) 6.07 fy)
338.65 (d) 6.99 (y)

26.35 (d) 7.07 (y)
338.65 (d) 7.99 (y)

26.35 (d) 8.07 (y)
338.65 fd) 8.99 Cy)

26.35 (d) 9.07 fy)
338.65 Cd) 9.99 (Y)

26.35 Cd) 10.06 fy)
338.65 Cd) 10.99 fy)

26.35 Cd) 11.06 (y)
338.65 (d) 11.99 Cy)

26.35 fd) 12.06 fy)
338.65 Cd) 12.99 fy)

26.35 Cd) 13.06 fy)
338.65 Cd) 13.99 (y)

26.35 Cd) 14.06 Cy)
338.65 Cd) 14.99 fy)

26.35 Cd) 1S.06 Cy)
338.65 fd) 15.99 Cy)

26.35 fd) 16.06 Cy)
338.65 Cd) 16.99 Cy)

26.35 Cd) 17.06 fy)
338.65 fd) 17.99 fy)

26.35 Cd) 18.06 (y)
338.65 Cd) 18.99 (y)

Intervals * 2

Intervals . 2

Intervals : 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals 2

Intervals. 2

Intervals, 2

Intervals 2

Intervals 2

Intervals s 2

Intervals . 2

Intervals s 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals i 2

Intervals, 2



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 193 of 384

Step 20 * Activation of 3.31020E+06(s), i.e.

Cold Pause of 2.82258E+07(s), i.e.

Step 21 Activation of 2.82600E+06(s), i.e.

Cold Pause of 2.871001+07(s), i.e.

Step 22 * Activation of 2.14200E+06(s), i.e.

Cold Pause of 2.93940E+07(s), i.e.

Step 23 Activation of 2.124001+06(s), i.e.

Cold Pause of 2.941203+07(s), i.e.

Step 24 Activation of 1.380601+06(s), i.e.

Cold Pause of 3.01554B+07(s), i.e.

Step 25 Activation of 6.89330E+05(s), i.e.

Cold Pause of 3.084671+07(s). i.e.

Step 26 * Activation of 2.379451+06(s), i.e.

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

1S.9B (d)
349.02 (d)

7.98 (d)
35.7.02 (d)

27.54 (d)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)

Intervals 2

Intervals I 2

Intervals . 2

Intervals 2

Intervals , 2

Intervals s 2

Intervals , 2

Cooling Times (s) -

2. 9157E+07

337.5 (d)

AJRF aeactor

Step * 1

Elapsed Time 26.35 (d)
N/cm3 WA7T/cm3 JO/LE/cm3 G(NeV/Srs) Bq/cm3

otals- 8.S807E+22 6.0671E-09 1.237081B+02 3.1819Z+03 1.5257E+04

Production of H i 0. appm/y.

Production of Be 0. appm/y.

Elapsed Time a 365.00 (d)
K/cm3 WATT/cm3 JOLLE/cm3 G(NeV/gvs) Rq/cm3

otals, 8.5807E+22 1.0545E-13 1.237079E+02 2.3236E-02 1.1171E+02

Step 2

Elapsed Time a 1.07 (y)
N/cm3 WATS/cm3 JOULE/cm3

otals. 8.5807E+22 6.0673E-09 1.2370811+02

Production of H O. appm/y.

Production of He 0. appmy.

Elapsed Time a 2.00 (y)
N/cm3 WAT/cm3 JOUL3/ce3

otals. 8.5807E+22 1.8728E-13 1.237079E+02

Ci/cm3 ALI/cm3

4.123SE-07 4.05271-03

Ci/cm3 ALI/cm3

3.0193E-09 3.6871E-05

Ci/cm3 ALI/cm3

4.1533E-07 4.0898E-03

Ci/cm3 ALI/cm3

5.36303-09 6.5491E-05

G(MeV/g-s) Sq/cm3
3.1819E+03 1.5367E+04

G(HeV/g-s) Sq/cm3
4.1272E-02 1.9843E+02

Steps 3

Elapsed Time 2.07 (y)

N/cm3 WATT/cm3 JOULE/cm3

otals, 8.5807E+22 6.06741-09 1.237082E+02
Production of E . O. &ppm/y.

Production of He o. appm/y.

Elapsed Time a 3.00 (y)
N/cm3 I1ATS/cm3 JOUL/cm3

otalsa 8.5807E+22 2.50811-13 1.237079E+02

Step s 4

Elapsed Time a 3.07 (y)
N/cm3 WATT/cm3 JOUQL/cm3

otalas 8.580715+22 6.0675E-09 1.237082E+02

Production of B * 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time a 4.00 (y)
N/cm3 WATS/cm3 JOULZ/cm3

otals. 8.5807E+22 3.00121-13-1.237079E+02

G(MeV/grs) Bq/cm3
3.1820E+03 1.5452E+04

G(NeV/g's) Bq/cm3
5.5272Z-02 2.65751+02

G(McV/9gS) Dq/cm3
3.1820Z+03 1.5518E+04

G(tcMV/5*s) Sq/cm3
6.6140E-02 3.18003+02

Ci/cm3 ALI/cm3
4.1763E-07 4.11791-03

Ci/cm3 ALI/cm3
7.1823Z-09 8.77071-05

Ci/cm3 ALI/cm3
4.1942E-07 4.13972-03

Ci/cm3 ALI/cm3
8.5946E-09 1.0495E-04

Step s S

Elapsed Time * 4.07 (y)
N/CI3 WATT/cm3 JOULE/cm3.

otals. 8.5807E+22 6.0675E-09 1.237082E+02
Production of H i 0. appm/y.

Production of He z 0. appmly.

Elapsed Time 5.00 (y)
N/cm3 WATT/cm3 JOULI/cm3

otalso 8.58073+22 3.3840E-13 1.237079E+02

G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

3.1820E+03 1.55701+04 4.20800-07 4.1567E-03

G(NeV/g* ) Bq/cd3 Ci/cm3 ALI/cm3

7.45771-02 3.5856E+02 9.6909E-09 1.1834E-04
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Step . 6

Elapsed Time .07 (y)
Il/cm3 IITPS/_ 3 JOULE/c3 G(HeV/gs) Bq/cm3

otals. 8.5807E+22 6.06762-09 1.237082E+02 3.1t20E+03 1.5610E+04
Production of E . 0. appm/y.
Production of He O. appm/y.

Elapsed Time * 6.00 (y)
3/cm3 W1LTT/c3 JOULE/cn3 G(MeV/g8s) Bq/cm3

otals. 8.58071+22 3.6812E-13 1.237079E+02 8.1125E-02 3.90051+02

Steps 7

Elapsed Time * 6.07 (y)
N/cm3 WlaT/cm3 J0UI1/cm3 G(MeV/g5s) Bq/cm3

otals. 8.5807E+22 6.06763-09 1.2370821+02 3.1820Z+03 1.5640E+04
Production of E * 0; appm/y.
Production of Be * 0. appm/y.

Ci/cm3
4.2188-07

Ci/cm3
1.05421-08

ALI3/cm3
4.1698-03

A1I/oo3
1 .2B73Z-04

Ci/cm3
4.2272S-07

Ci/cm3
1.1203E-08

Elapsed Time * 6.99 Cy)
N/cm3 RATT/CM3 JOULI/cu3 G(MeV/5s)

otals. 8.58071+22 3.9118E-13 1.237079E+02 8.62091-02

Step . a

'Elapsed Time * 7.07 (y)
N/cm3 ATT/cn3 JOU=/cm3 G(NeV/gs)

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03
Production of E * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATI/cm3 JOULI/c3 G(MeV/gxs)

otals. 8.58073+22 4.0909E-13 1.237079B+02 9.0155E-02

Step. 9

Elapsed Time * 8.07 (y)
N/cm3 WATr/cm3 JoDBZ/cn3 G(MeV/gs)

otals. S.5807E+22 6.0676z-09 1.237082Z+02 3.1S202+03
Production of E * O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cW3 JOULE/a3 G0(NeV/grs)

otals. 8.58071+22 4.22991-13 1.237079E+02 9.32193-02

Step * 10

Elapsed Time * 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g*s)

otals. S.5807Z+22 6.06773-09 1.2370821+02 3.18201+03
Production of N * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cn3 JOULE/cm3 G(NeV/gs)

atals. 8.58071+22 4.33781-13 1.237079E+02 9.5597E-02

Step * 11

Elapsed Time * 10.06 (y)
N/cm3 1ATS/cm3 JOULE/cm3 G(NeV/g's)

otals. 8.5807Z+22 6.06771-09 1.237082Z+02 3.1820E+03
Production of N * 0. appm/y.
Production of He * O. appm/y.

Bq/cm3
4.1449E+02

Bq/cm3
1. 5664E+04

sq/cm3
4.3347E.02

Bq/cm3

1. 5683E+04

Bq/cm3
4.4820E+02

Bq/cm3

1.5698E+04

- Bq/cm3

4.5963E+02

Ci/cm3
4.2336Z-07

Ci/cm3
1.1715E-08

Ci/cm3
4.2387E-07

Ci/m3
1.2113E-08

Ci/cm3
4.2426E-07

Ci/cm3
1.2422Z-08

A3I/cm3
4.1800Z-03

P12/cm3
1.3680E-04

ALI/cm3
4.1879E-03

ALI/cm3
1.4306E-04

ALI/cm3
4.1941S3-03

ALI/cm3
1.4792E-04

AII/cm3
4.19898-03

ALZ/Ce3
1.5170E-04

ALI/cn3
4.2026E-03

ALI/cm3
1.5462E-04

ALI/cn3
4.20543-03

ABI/cm3
1.5690E-04

Bq/cm3 Ci/cm3
1.5709E+04 4.24561-07

Elapsed Time i 10.99 (y)
N/cm3 UATT/cm3 JOUL=/m3 G(NeV/rs) Bq/cm3

otals, 8.5807E+22 4.4215E-13 1.2370791+02 9.7442E-02 4.6850E+02

Step i 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/Cm3 O(MeV/g5z) Sq/cm3

otals. 8.58073+22 6.0677E-09 1.237082Z+02 3.1B20E+03 1.5717E+04
Production of 3 O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 GC(MeV/gr) Bq/cm3

otals. 8.5807E+22 4.4865Z-13 1.2370793+02 9.8875E-02 4.75391+02

Step * 13

.Elapsed Time i 12.06 (y)
N/cm3 WATT/cm3 JOU2E/cm3 G(NeV/5s) Sq/cm3

Ci/cm3
1.2662E-08

Ci/cm3
4.2480E-07

. Ci/cm3
1.2848-08

Ci/cm3 AILI/cm3
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otals. 8.5B07E+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of H 0. appM/y.
Production of He 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 llATT/cm3 JOULE/cm3 G(NeV/g*s)

otals. B.5807E+22 4.5370E-13 1.237079E+02 9.9988E-02

Step , 14

Elapsed Time , 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g9s)

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of g, 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 13.99 (Y)
N/cm3 WATr/cm3 JOULE/cm3 G(Mev/g^s)

otals. 8.5807E+22 4.5762E-13 1.2370793+02 1.0085E-01

Step * 15

Elapsed Time * 14.06 (y)
N/cm3 "ATT/cw3 JOULE/cm3 G(MeV/g~s)

otals. 8.5807E+22 6.0677B-09 1.2370822+02 3.1820E+03
Production of 1 O. appm/y.
Production of Re 0. appm/y.

Elapsed Time , 14.99 (y)
N/cm3 WATr/cm3 JOL=/cm3 0 (NeV/ges)

otals. 8.5807E+22 4.6066E-13 1.2370793+02 1.0152E-01

Step . 16

Elapsed Time * 15.06 (y)
N/cm3 WArT/cm3 JOL/cm3 Q(NeV/g-s)

otals. 8.58073+22 6.0677E-09 1.2370823+02 3.18202+03
Production of g, 0. appm/y.
Production of He O. appm/y.

Elapsed Time , 15.99 (y)
N/cm3 WATr/cm3 JOUIB/cm3 G(MeV/g*s)

otals. 8.5807E+22 4.6302E-13 1.2370793.02 1.0204E-01

Step . 17

Elapsed Time * 16.06 (y)
N/cm3 WATT/cm3 JO3UL/cW3 G(MeV/g*s)

otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.18203+03
Production of N O. appo/y.
Production of Re O O. appm/y.

Elapsed Tine , 16.99 (y)
N/cm3 WATT/cm3 JOUEE/cm3 G(MeV/ge)

otais. 8.58073+22 4.6485E-13 1.2370793+02 1.02453-01 4

Step 18

Elapsed Time , 17.06 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(NeV/grs)

otals. 8.5807E+22 6.0677B-09 1.2370823+02 3.1B20E+03 1
Production of H O 0. appm/y.
Production of He, O. appm/y.

Elapsed Time , 17.99 (y)
K/cm3 MATT/cm3 JOUL,/cm3 G(NeV/grs)

otals. 8.58073+22 4.66273-13 1.237079Z+02 1.02763-01 4

step * 19

Elapsed Time 1 18.06 Cy)
N/cm3 VAT/cm3 /cmZ/cr3 G(NeV/g*s)

otals. 8.58073+22 6.0677Z-09 1.2370823+02 3.18203+03 S
Production of I N O. appr/y.
Production of Re * 0. appw/y.

1.5724Z+04 4.2498-07 4.20773-03

Sq/cm3
4.B0743+O0

Bq/cm3
1. 57303+04

Bq/cm3
4.B4893+02

Bq/cm3
1.57343+04

Bq/cm3
4.8812E+02

Bq/cm3
1.57373+04

Bq/cm3
4.9062E+02

Bq/cm3
1.5739E+04

Bq/cm3
4. 9256E+02

Sq/cm3
1 .5741B+04

Bq/cm3
.9407E+02

Sq/cm3
.5743B+04

Bq/ca3
. 9524E+02

Ci/cm3
21.29933-01

Ci/cm3
4.25123-07

Ci/cm3
1.31053-08

Ci/cm3
4.2523E-07

Ci/cm3
1.3192E-08

Ci/cm3
4.2532E-07

Ci/cm3
1.3260E-08

Ci/cm3
4.25383-07

Ci/cm3
1.3312E-08

Ci/cm3
4.25443-07

Ci/cm3
1.3353Z-08

Ci/cm3
4.2548E-07

Ci/cm3
1.33BSB-0O

ALI/cm3

1.5866E-04

ALI/cm3
4.2094E-03

ALI/cm3
1.60033-04

AcI/cm3
4.2107E-03

ALI/cm3
1.6110E-04

ALI/cm3
4.21183-03

ALI/cm3

1. 6192E-04

ALI/cm3
4.2126E-03

ALI/cm3
1.6256E-04

ALI/cm3

4.2132E-03

LI/cm3
1.6306E-04

aLI/CM3
4.2137E-03

ALI/cm3

1.6345E-04

Elapsed Time *
N/cm3

Otasls. 8.5807E+22

Step * 20

18.99 (y)
WATT/cm3 JOUL3/cm3 G(MeV/g*s)

4.6738E-13 1.237079E+02 1.0300E-01 4.

Elapsed Time . 19.09 (y)
N/cm3 NAT/CM3 J0l3X/clo3

otalse 8.5807S+22 6.0779E-09 1.2370B3E+02
Production of E a O. appm/y.
Production of-Hee % 0. ppm/y.

G(MeV/gjs) Sq/cM3
3.1892E+03 1.5858E+04

Ci/cm3 ALI/cm3
4.2659E-07 4.3209E-03
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Elapsed Time * 19.9S (y)
N/cm3 lMTT/cM3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalas 8.5807E+22 7.6666E-13 1.237079E+02 2.9064E-01 5.48723+02 1.4830E-08 1.8285E-04

Step . 21

Elapsed Time . 20.07 (y)
N/cm3 WATT/cm3 JOUZ/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0735B-09 1.2370823E02 3.1861B+03 1.58573+04 4.28573-07 4.29033-03
Production of H i 0. appm/y.

Production of He O. appm/y.

Elapsed Time . 20.98 (y)

N/caI3 WAT/cm3 JOUJLE/cm3 G(NeV/g*s) Bq/ca3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 7.3612E-13 1.237079E+02 2.6148E-01 5.64963+02 1.52693-08 1.87893-04

Step * 22

Elapsed Time i 21.05 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otala. 8.5807E+22 6.06633-09 1.2370823+02 3.1810E+03 1.5796B+04 4.2691E-07 4.2215E-03

Production of S . 0. appm/y.

Production of He s 0. appm/y.

Elapsed Time 21.98 (y)
N/cm3 IqATT/cm3 JOULE/cm3 G(MeV/g's) Sq/cm3 Ci/cm3 ALI/Ca3

otals, 8.5807E+22 5.12303-13 1.237079E+02 1.1290E-01 5.4284E+02 1.46713-08 1.79163-04

Step * 23

Elapsed Time 22.05 (y)

N/cm3 WATT/cm3 JOW.E/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.58073+22 6.0661B-09 1.237082Z+02 3.18083+03 1.57733+04 4.2629E-07 4.2122E-03

Production of S s O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 WATT/cm3 JOUL/cm3 G(HeV/gs) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.9597E-13 1.237079E+02 1.05303-01 5.25543+02 1.4204E-08 1.73453-04

Step . 24

Elapsed Time * 23.03 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 A1I/cm3
otals. 8.5807Z+22 6.0572E-09 1.237081E+02 3.17463+03 1.5665B+04 4.23373-07 4.11673-03

Production of S * O. appa/y.
Production of He . 0. appm/y.

Elapsed Time a 23.98 (y)

N/cm3 WAIS/cm3 JOULE/cm3 G(NeV/gs) Sq/cm3 Ci/cm3 ALI/cm3
otals. 8.58073+22 4.4871E-13 1.237079E.02 9.8887E-02 4.7545E+02 1.28503-08 1.56923-04

Step, 25

Elapsed Time 24.00 (y)
N/cm3 WATr/cm3 JOULE/cm3 GO(eV/gas) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.5807B+22 6.04763-09 1.237081B+02 3.1679E+03 1.5523E+04 4.1953E-07 4.0059E-03

Production of H * O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.58073+22 3.8003E-13 1.237079E+02 8.37523-02 4.02683+02 1.0883E-08 1.32903-04

Step * 26

AJ6RF Reactor
AJERP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 25.06 (y) Cooling Time 0.

Nuclide S/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 S/2

X 14 2.6484B+17

I 15 9.7287E+14
Ka 23 1.4723E+16
Al 27 3.2262E+17

Y 39 4.61353+16
X 40 5.78803+12 1.0803E-17 6.2955E-01 1.94443-06 9.9322E-0 2.6844E-1S 6.1691E-10 1.280E+03(My) Y 40
* 41 3.32943+1S

Ca 40 5.84803+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15

Ca 46 2.4130E.12

Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17 -

Ti 49 3.8231E+16
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Ti 50 3.6606S+16
V 50 4.7693E+14 1.2289S-23 8.3329E+01 9.5324S-12 7.0337E-ll 1.90103-21 3.44793-16 1.489E+llWy) V 50
V 51 1.9029E+17

Cr 50 5.29221+18
Cr 51 8.28733+07 1.40753-13 4.9601E-07 9.78933-02 2.40003+01 6.4865E-10 9.12543-07 2.770E+01 (d) Cr 51
Cr 52 1.02063+20
Cr 53 1.15713+19
Cr 54 2.88061+18
Cr 55 2.47283+02 1.42293-13 4.3606Z-11 4.26343-04 8.06893-01 2.18081-11 1.13013-09 3.540E+00 (a) Cr 55
MO 55 8.27373+20
Mn 56 1.99823+08 6.03323-09 8.08093-05 3.15953+03 1.49183+04 4.0319E-07 3.7296E-03 2.579E+00 (h) MO 56
Fe 54 4.96383+21
pe 35 6.75723+10 5.12113-13 6.3767E-05 1.12873-01 5.42673+02 1.46673-08 1.79103-04 2.735E+00 (y) Pe 55
Fe 56 7.78523+22
Fe 57 * 1.79893+21
Fe 58 2.37593+20
Fe 59 8.3261B+30 3.1435E-11 1.7435E-04 2.22323+01 1.5012E+02 4.05733-09 2.7000E-04 4.4503+O1 (d) Fe 59
Co 59 8.45063+16
Co 60ul 3.66043+03 4.12173-14 3.73683-11 3.48343-03 4.03743+00 1.0912E-1O 6.8663E-09 1.047E+01 (m) Co 60ml
Ni 58 5.99973+17
Ni 60 2.31112+17
Ni 61 1.00473+16
Ni 62 3.20273+16
Ni 64 8.16103+15
Cu 63 1.56873+18
Cu 64 8.20593+05 6.30303-13 4.1582E-08 2.95181-01 1.2438E+01 3.36183-10 1.4932E-06 1.2703+01 (h) Cu 64
Cu 65 6.99203+17
Cu 66 1.04923+03 4.38783-13 1.9372E-10 2.42273-02 2.3765E+00 6.42313-11 3.8025E-08 S.1003+00 (m) Cu 66
Zn 64 2.40843+16
En 66 1.3826E+16
Zn 67 2.03183+15
Za 68 9.3164E+15

A.7BRF Reactor

Nuclide N/idu WATr/cm3 JOELE/cm3 0G(MeV/ru) Sq/cm3 Ci/rm3 AL/Scm3 T/2

ZE 70 2.9733E+14
As 75 8.3263E+16
As 76 8.0992E+05 1.4176E-12 1.93803-07 3.19693-01 5.9245E+oo 1.6012Z-10 9.47933-06 1.0971+00 (d) As 76
Sr 79 3.06723+14
Er 81 2.9837E+14
Rb 85 8.1655+3.15
Rb 87 3.14882+15 1.82023-17 3.9749E.01 0.00003+00 1.44193-03 3.89702-14 2.16173-09 4.796E+04(My) Rb 87
Mo 92 1.63043+16
Mo 94 1.01633+16
MO 95 1.74912+16
MC 96 1.8326E+16
Mo 97 1.0492E+16
MO 98 2.6511E+16
Mlol0 1.0580E+16
Ag107 9.2947E+14
AglO9 8.6352E+14
AgllO 4.7981E+01 2.60903-13 9.29783-12 5.83033-03 1.3463E+00 3.63872-11 8.857SE-10 2.470E+01 (s) AgIlO
Sb121 1.06793+16
Sbl22 8.42983.05 4.02863-13 1.35392-07 1.36783-01 2.5083E+00 6.7793E-11 4.26593-06 2.696F+00 (d) Sb122
Sbl23 7.98723+15
Bal30 1.4927E+14
Ba132 1.4223E+14
Ba134 3.40363+15
Bal35 9.2828E+15
Bal36 1.1060E+16
Ba137 1.5817E+16
Ba13 1.0096E+17
ff180 4.7342E+12
W182 1.0455E+15
W183 5.64552+14
W184 1.2088Z+15
W186 1.12163.15

here are 81Suclides.

Totals. 8.58073+22 6.06863-09 1.2370823+02 3.18273+03 1.5664E+04 4.2336E-07 4.1949E-03
AJ£R3 Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Wacility Activation

Elapsed fine s 25.06 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

2 1.74932E+07
He 3.80354E+04
Li 0.000003+00
Be 0.00000E+O0
3 1.79785E-02
C 1.572402+07
N 2.65812E+17
0 6.72040E-06

Na .1.472312+16
Ig 4.358S3E+05
A1 3.226192+17
Si 3.20208E+06
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S 1.24383Z-02
Ci 2.00920E+04
Ar 1.26767E+04

K 4.947013+16
Ca 6.03257E+16
Sc 3.77513E+04
Ti 7.066792+17
V 1.90771E+17

Cr 1.21799E420
Mn 8.27369E+20
Fe 8.48521E+22
Co E.45059E+16
Ni 8 .81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.87054E+06
Ge 7.87433E+01
As 8.32629E+16
Se 3 .43709E+08
Br 6.05099E+14
Xr 3.72618E+06
Rb 1.13142E+16
Sr 4.98280E+06

Y 6.43049E+00
Zr 2.85413.+03
Nb 5.08622E+03
Mo 1.09868E+17
Tc 1.36217E+07
RU 3.33501E+06
Pd 2.02935B+05
Ag 1.79299E+15
Cd 8.90369E+07
Zn 5.01239E-06
Sn 3.43797E+06
Sb 1.86661E+16
Te 2.06473E+08

I 2.858S2E-03
Xe 1.69B35E+06
CE 3.03978E+05
Ea 1.40818E+17
La 1.40773E+06
Ce 0.00000E+00
Pr 0.00000+00
Nd 0.00000E+00
Pm 0.00000+00
Sm 0.00000E+00
EU 0.00000E+00
Gd 0.000000E+O
Tb 0.00000z.00

Er O.OOOOOE+OOSo 0.00000E+00
Yb 0.00000E+0
Er 0.00000E.00

Tb 0.00000E+00
LU 0.000005.00
Sf 5.59234E-02
Ta 7.60838E+04

W 3.94515E+15
Re 7.94562E+06

OT 0.00000E+00
U 0.00000E+00

Np 0.00000+00
Pu 0.000000E+O

Production of B . 0. appm/y.

Production of Re . 0. appm/y.

AJBRF Reactor
AJRRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay galma-rays

Group E range HeV/cm38s Photons/cm3 s

1 ( 10 -, 100 UeV) 9.5946E-01 1.74451+01

2 0.1 -> 0.2 MeV) 1.1173Z+00 7.2082E+00

3 ( 0.2 -> 0.4 Nev) 9.0379E-01 3.0126E+00

4 t 0.4 -a 0.6 NeV) 4.7837E+00 9.5673E+00

5 C 0.6 -a 0.8 MeV) 3.7147E-01 5.3067S-01

6 C 0.8 -a 1.0 MeV) 1.2489E+04 1.3877E+04

7 ( 1.0 -al.22 MeV) 1.0076E+02 9.07725+01

8 (1.22 -a1.44 NeV) 1.0573E+02 7.9499E+01

9 (1.44 -a1.66 MeV) 1.4045E-01 9.0616E-02

10 (1.66 -a 2.0 1eV) 7.42505+03 4.0574E+03

11 ( 2.0 -a 2.5 1eV) 4.51945+03 2.0086E+03

12 ( 2.5 -a 3.0 4ev) 7.9297E+02 2.8835.+02

13 ( 3.0 -a 4.0 1eV) 7.9524E+01 2.2721E+.0

14 ( 4.0 -a 5.0 HeV) 0.00005+00 0.00005+00

1S ( 5.0 -a 6.5 Mev) 0.00005+00 O.O000E+00

18-Group gamma source distribution (Photons/cm3-s)

SCALE-ORNL 18-Group gamma Library from 10 1eV to 10 XeV
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0.0000E+00 0.0000+00 0.00003+00 0.0000E+00 2.2721B+01 2.88351+02

2.0086E+03 4.05741+03 7.95893+01 9.0772E+01 1.38773+04 5.3067E-01

9.5673E+00 1.5063E+00 1.5063R+00 7.20823+00 8.72233+00 8.7223E+00

1AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 337.46 (d)

Nuclide N/cm3 5ATr/cm3 JOULE/cm3 G (MeV/grs) Bq/cm3 Ci/cm3 ALI/cd3

3 14 2.6484E+17
1 15 9.7287E+14

Na 23 1.4723E+i6
Al 27 3.2262E+17

X 39 4.6135E+16
*540 5.7880E+12 1.08033-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691B-10 X 40

X 41 3.3294E+15
Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 40 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 40 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16
V 50 4.76933+14 1.2289E-23 8.3329E+01 9.53245-12 7.0337E-11 1.9010E-21 3.44795-16 V 50

V S1 1.9029E+17
Cr SO 5.2922E+18
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
nn SS 8.2737E+20
Pe 54 4.96383+21
Fe 55 5.34635+10 4.0520E-13 5.04555-05 8.9304E-02 4.29385+02 1.1605E-08 1.4171E-04 Fe 55

Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Co 59 8.4506E+16
Ni 50 5.9997E+17
Ni 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 65 6.9920E+17
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15
Zn 70 2.97335+14
As 75 8.3263E+16
Br 79 3.0672E+14
Br 81 2.9837E+14
Rb 8S 8.1655E+15
Rb 87 3.14885+15 1.8202E-17 3.97495+01 0.00005+00 1.4419E-03 3.89703-14 2.16175-09 Rb 87

Mo 92 1.63043+16
Mo 94 1.0163E+16

AJ8RF Reactor

Yuclide N/cm3 IATT/C3 OULS/Cm3 Q(MeV/grs) bq/ ce Ci/cm3 ALI/cm3

No 9S 1.7491E+16
Mo 96 1.83265+16
no 97 1.0492E+16
Mo 90 2.6511E+16
MolOO 1.0580E+16
AglO7 9.2947E+14
AglO9 8.6352E+14
6bl21 1.0679E+16
6bl23 7.9872E+15
Bail30 1.4927E+14
Sal32 1.4223E+14
Ba134 3.4036E+15
Bal3S 9.2828E+15
Ba136 1.1060E+16
3al37 1.5817E+16
Bal38 1.0096E+17

1180 4.7342E+12
m182 1.0455E+15
W183 5.6455E+14
W184 1.20B85+15
W186 1.1216E+1S

337.5 (d) 4.05235-13 1.2370795+02 8.9305E-02 4.2938E+02 1 1605E-08 1.4171E-04

AJER? Reactor
AJSRF Omaha Veterans Affairs Nospital Reactor Facility Activation

At Cooling Time * 337.46 (d)
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Energy distribution of decay gmnea-rays

Group B range NeV/cb3*s Photonh/cm3-z

1 ( 10 -> 100 UeV) 7.13631-01 1.29753+01

2 C 0.1 -> 0.2 MeV) 0.0000+00 0.00003+00

3 0.2 -0.4 0.0000M+00 0.00003+00
4 C 0.4 -> 0.6 MeV) 1.0151Z-09 2.0301E-09

5 C 0.6 -> 0.8 NeV) 0.00003+00 0.0000+00

6 C 0.8 -> 1.0 "eV) 0.0000Z+00 0.0000+00

7 1.0 ->1.22 MeV) 0.00003+00 0.0000+00

8 (1.22 ->1.44 MeV) 0.000O +00 0.00003+00

g (1.44 ->1.66 MeV) 1.5525E-05 1.0016E-05

10 (1.66 -> 2.0 WeV) 0.00003+00 0.00003+00

11 ( 2.0 -> 2.5 HeV) 0.0000Z+00 0.00003+00

12 ( 2.5 -> 3.0 MeV) 0.00003+00 0.00003+00

13 C 3.0 -> 4.0 KeW) 0.0000+00 0.00003+00

14 C 4.0 -a 5.0 MeV) 0.000O +00 0.00003+00

15 C 5.0 -a 6.5 MeV) 0.00003+00 0.0000+00

18-Group gamma source distribution (Photons/cm3-s)

SCEAL-ORNL- 18-Group gaoua Library from 10 MeV to 10 KeV

0.0000+00 0.0000+00 0.0000E+00 0.00003+00 0.0000+00 0.00003+00

0.0000+00 0.0000+00 1.0016B-05 0.0000+00 0.00003+00 O.OOOOE+00

2.0301B-09 0.0000+00 0.0000+00 0.00003+00 6.48763+00 6.48763+00

A7ERF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time s 337.46 (d)

COMPOSITIOSN

ELEMENT ATOMES/cmw3

E 1.74932E+07
Be 3.80354E+04
Li 0.000003+00
Be O.OOOOOE+00

B 1.79785E-02
C 1.57222E+07
N 2.658123+17
0 6.'85217E-06
Nla 1.472313+16
Mg 4.36468+05
Al 3.226193+17
Si 3.20209E+06

S 1.30530E-02
Cl 2.02361E+04
Ar 1.25043E+04

3 4.94701E+16
Ca 6.03257E+16
Sc 3.90218E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Nn 8.273693.20
Fe 8.48521.E+22
Co *.450593+16
Ni 8.81316E+17
Cu 2.26793E+18
zn 4.95553E+16
Ga 1.t7053E+06
Ge 7.88164E+01
As 8.32629E+16
Se 3.44519E;08

Br 6.05099E+14
Kr 3.72991E+06
Rb 1.13142E+16
sr 5.10214E+06

r 6.47547E+00
Zr 2.87222E+03
Nb 5.42457E+03
No 1.09868E+17
Tc 1.37022E+07
Ru 3.33520E+06
Pd 2.03025E+05
Ag 1.79299E+15
Cd 8.91645E+07
In 0.OOOOOE+00
Sn 3.45796E+06
Sb 1.86661E+16
Te 2.09611E+08

I 2.95249E-03
Xe 1.75329E+06
Co 3.00167E+05
Ba 1.40818E+17
La 1.40790E+06
Ce 0.00000+00
Pr O000003E+00
Nd 0.00000+00
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Pm 0.00000E+00
6m 0.00000+00
Eu 0.OOOOOE+00
Gd O.OOOOOE+0o
Tb 0.00000+OO
Dy O.OOOOOE+00
Eo 0.OOOOOED00
Er 0.OOOOOE+00
Tm 0.00000E+00
Yb 0.00000E+OO
Lu 0.00000E+0
Ef 5.5923SE-02
Ta 7.87641E+04

w 3.94515E+15
Re E .03.363E+06
Tb 0.00000E+OO

U O.OOOOOE+00
Np 0.000OE+00
Pu 0.00000E+00

Totala. 6.59066E+22

A=B51 Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Eq/p Bq/cm3 C

zero 7.957S-04 1.951X+03 1.566E+04 4.

337.5 (d) 2.2331-08 5.347B+01 4.294E+02 1.

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000OOO(cm3) of Rebar

Time Becquerel Sv/h ALI Watt

zero 1.566E+04 7.9571-04 4.1951-03 6.069Z-09

337.5 (d) 4.294E+02 2.2331-08 1.417E-04 4.052E-13

AJBRP Reactor
AJBRP Osaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Kg lK/Kg Ci/Kg MeV/g*s

zero 1.951.E+06 7.557E-10 5.272E-05 3.183E+03

337.5 (d) 5.347E+04 5.046E-14 1.4451-06 8.931E-02

AJBRF Reactor
=.RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Tite Bq/g Sv/h W/g Cl Index

zero 1.9511+03 7.9571-04 7.557E-10 3.319E+03

337.5 (d) s.347E+01 2.2331-08 5.046E-14 1.782E-01

AJBRF Soil (Side) Flux

i/m3 ALI/cm3 WATT/cm3 JOULE/cm3

2341-01 4.195E-03 6.069E-09 1.237082E+02

1602-02 1.417E-04 4.052E-13 1.237079E+02

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

A.ThU Soil (Side) Flux

Elapsed Time.

step 1 Activation of 2.27682B+06(s), i.e.

Cold Pause of 2.925922+07(a), i.e.

Step 2 Activation of 2.
2

7682E.06(t), i.e.

Cold Pause of 2.92592*07 (s), i.e.

Step 3 * Activation of 2.27682E+06b(), i.e.

Cold Pause of 2.925921+07(s), i.e.

Step 4 Activation of 2.27682E+06(a), i.e.

Cold Pause of 2.925921+07(s), *i.e.

step s Activation of 2.276822+06(g), i.e.

Cold Pause of 2.
9
2592Z+07(a), i.e.

Step 6 * Activation of 2.276321+06(s), i.e.

Cold Pause of 2.92592E+07(8), i.e.

step 7 Activation of 2.2
7

682E+06(B) i.e.

Cold Pause of 2.925921+07(s) i.e.

step 8 * Activation of 2.276821+06(m), i.e.

Cold Pause of * 2.925921+07(s), i.e.

Step 9 i Activation of 2.276822+06(s), i.e.

Cold Pause of 2.025921+07(s), i.e.

Step 10 * Activation of 2.276821+06(s), i.e.

Cold Pause of 2.925921+07(s), i.e.

Step 11 * Activation of 2.276821+06 (), i.e.

Cold Pause of 2.93 922+07 (B), i.e.

Step 12 Activation of 2.27682E+06(s), i.e.

Cold Pause of 2.925921.07(is) i.e.

Step 13 Activation of 2.
2
76821+06(a), i.e.

26.35 (d)
333.65 (d)

26.35 (d)
338.6S (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d).
338.65 (d)

26.35 (d)
338.65 (d)

26.3S (d)
333.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.3S (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (Y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (Y)

8.07 (y)
3.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (Y)

Intervals . 2

Intervals . 2

Intervals , 2

Intervals . 2

Intervals v .2

intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals s 2

Intervals . 2

Intervals . 2
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Cold Pause of

Step 14 t Activation of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 i Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 s Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

Step 24 . Activation of
Cold Pause of

step 25 gActivation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 Activation of

2.925921+07(s), i.e.

2.276821+06(s), i.e.
2.925921+07(s), i.e.

2.27682B+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592B+07(s), i.e.

2.276821+06(s), i.e.
2.925922+07(s), i.e.

2.27682B+06(s), i.e.
2.92592E+07(s), i.e.

2.276822+06(s), i.e.
2.92592Z+07(s), i.e.

3.31020B+06(s), i.e.
2.822581+07(s), i.e.

2.82600B+06(s), i.e.
2.87100B.07(s), i.e.

2.14200B+06(a), i.e.
2.93940B+07(s), i.e.

2.12400B+06(s), i.e.
2.941203+07(s), i.e.

1.380602+06(s), i.e.
3.01554Z+07(s), i.e.

6.893303+05(s), i.e.
3.084672+07(s), i.e.

2.37945B+06(s), i.e.
2.91565E+07(s), i.e.

2.45055B+06(a), i.e.

338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)

12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 'y)
20.98 (y)

21. OS (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

2i.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)

Intervals . 2

Intervals . 2

Intervals t 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Interval. . 2

Intervals * 2

Intervals * 2

Intervals. 2

Intervals . 2

Cooling Times (s) .

2.9085E+07

336.6 (d)

AJBRF Reactor

Step I 1

Elapsed Time * 26.35 (d)
N/cm3 NATT/cm3 JOULE/cm3

otals. 8.5807B+22 6.06712-09 1.237081B+02
Production of H 0. appms/y.
Production of Re 0. appm/y.

Elapsed Time * 365.00 (d)
N/cm3 UATT/cm3 JOULz/cm3

otals. 8.58072+22 1.0545Z-13 1.2370792+02

Step , 2

Elapsed Tine * 1.07 (y)
N/cm3 WATT/cm3 JOUL/cm3

otals. 8.5807B+22 6.06731-09 1.237081B+02
Production of E 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time s 2.00 (y)
X/cm3 WATT/cm3 =/cULm/c3

otals. 8.5807B+22 1.87282-13 1.237079B+02

G(MeV/g9s) Bq/cm3 Ci/cm3
3.1819B+03 1.5257B+04 4.1235B-07

G(Nei/grs) Bq/cm3 Ci/cm3
2.3236Z-02 1.11712+02 3.01932-09

G(NeV/gls) Bq/cm3 Ci/cm3
3.1819B+03 1.5367B+04 4.1533B-07

ALI/cm3
4.0527E-03

ABI/cm3
3.6871E-05

ALI/cm3
4.0898E-03

ALI/cm3
6.5491E-05

ALI/cm3
4.1179E-03

G(NeV/gs8) Dq/cm3
4.1272B-02 1.9843B+02

Ci/cm3
5.36301-09

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JO=L/cm3 G(MeV/g*s) Rq/cm3

otals. 8.58072+22 6.0674Z-09 1.2370822+02 3.1820Z+03 1.54521+04
Production of 1 . 0. appm/y.
Production of Re * 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JO=I./cm3 G(NeV/g5s) Bq/cm3

otals. 8.5807E+22 2.5081Z-13 1.237079E+02 5.5272E-02 2.6575E+02

Step * 4

Elapsed Tine . 3.07 (y)

Ci/cm3
4.1763Z-07

Ci/cm3 ALI/cm3
7.1823B-09 8.7707B-OS



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 203 of 384

N/cm3 WATT/cm3 JOULE/cm
otals, t.S807E+22 6.0675E-09 1.237082E+02

Production of N . 0. appm/y.
Production of He e 0. appm/y.

n

Elapsed Time .
N/cm3

otals, 8.58073.22

Step . S

Elapsed Time *

N/cm3
otalss t.S807Z+22

Production of
Production of

Elapsed Time ,

otals, .5S807E+22

Step. 6

Elapsed Time
N/cm3

otals. 8.5807E+22
Production of
Production of

Elapsed Time ,
N/cm3

otals, t.5807E+22

Step, 7

Elapsed Time
N/cm3

otals. 8.5807E+22
Production of
Production ofI

Elapsed Time * I
N/cm3

otals, 8.5807E+22

Step, 8

Elapsed Time
N/cm3

otals. 8.5807E+22
Production of
Production of H

Elapsed Time , 7
N/cm3

otals, 8.5807E+22 4

Step . 9

4.00 (y)
WATT/cm3 JOLE/cm3

3.0012E-13 1.237079S+02

4.07 (y)
WATT/cm3 JOULL/cm3

6.0675E-09 1.237082E+02
N h O. appm/y.

fe C 0. appm/y.

5.00 (y)
WATT/cm3 JOULE/cml

3.3840E-13 1.2370791+02

5.07 (y)
WATT/cm3 JOULIC/cm3

6.0676E-09 1.237082E+02
B * 0. appm/y.

He . O. appm/y.

6.00 (y)
IWAT/cm3 JOUL/ce3

3.6812E-13 1.237079E+02

6.07 (y)
WAT/cm3 JOUL3/cm3

6.0676E-09 1.2370828+02
N I 0. appa/y.

He s 0. appm/y.

6.99 (y)
WATT/cm3 JOULE/cm3

3.9118E-13 1.237079E+02

7.07 (y)
MATr/cm3 JOULS/cm3

6.06763-09 1.237082+020
B * 0. appm/y.
le * 0. appei/y.

7.99 (y)
WATT/cm3 JOUBL/cm3

.09093-13 1.2370793+02 !

G(MeV/g*u
3.18203+03

G(MeV/g*s8
6.61403-02

G(MeV/g-s)
3.18203+03

G (MeV/9gs)
7.4577E-02

G(MeV/gs )
3.1820E+03

G (MeV/g-s)
8.11253-02

G (NeV/g*s)
3.1820E+03

G(MeV/g-s)
8.6209E-02

G(NeV/g-s)
1.1820E+03

G(MeV/gs )
9.01553-02

)Bq/cm3
1.5518S+04

S Bq/cm3
3.18003+02

Bq/cm3
1. 55703+04

Bq/cm3
3.58563+02

Bq/cm3
1.5610S+04

Bq/cm3
3.9005E+02

Bq/cm3
1.5640E+04

Bq/cm3
4.1449E+02

Bq/cm3
1.5664E+04

Sq/cm3
4.3347E+02

Ci/cm3
4.1942E-07

Ci/cm3
8.5946E-09

Ci/cm3
4.2080E-07

Ci/cm3
9.6909E-09

Ci/cm3
4.21883-07

Ci/cm3
1.05423-08

Ci/cm3
4.2272S-07

Ci/cm3
1.1203E-08

Ci/cm3
4.2336E-07

Ci/cm3
1.1715E-08

ALI/Cm3
4.1397E-03

ALI/cO3
1.0495E-04

ALI/cm3
4.1567E-03

ALI/cm3
1.1834E-04

ALI/cm3
4.1698E-03

ALl/cm3
1.28733-04

ALI/cm3
4.1800E-03

ALI/cm3
1.3680E-04

ALI/cm3
4. 1879E-03

AI./cm3
1.4306E-04

Elapsed Time . 8.07 (y)
N/cm3 1ATT/cm3 JOUIZ/cm3

otals, 1.5807E+22 6.0676E-09 1.237082E+02
Production of B * O. app3/y.
Production of He a 0. appmn/y.

Elapped Time * 8.99 (y)
N/cm3 WATT/cm3 JOUL=/cm3

otals. 8.5807E+22 4.2299E-13 1.2370793+02

Step # 10

Elapsed Time i 9.07 (y)
N/cm3 WATr/cm3 JOULE/c3

otals, 5.58073+22 6.06773-09 1.2370823t02
Production of N a O. appa/y.
Production of He * O. appm/y.

G(NeV/g-s) Bq/cm3
3.1820E+03 1.5683E+04

G(KeV/g8s) Bq/cm3
9.32193-02 4.48203+02

G(xGV/g*s) Bgq/cw3
3.1B203+03 1.5698B+04

Ci/cm3
4 .23873-07

Ci/cm3
1.21133-08

Ci/cm3
4.2426B-07

Ci/cm3
1.24223-08

ALI/cm3
4.1941S-03

ALI/ca3
1.4792E-04

AELI/cm3
4. 19893-03

ALI/Cm3
1.5170E-04

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 LE/cw3 G(MeV/g*s) Bq/cm3

otals. 8.58073+22 4.3378E-13 1.2370793+02 9.55973-02 4.5963E+02

Step i 11

Elapsed Time * 10.06 (y)
N/cm3 WATr/cm3 JOULB/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 6.06773-09 1.2370823+02 3.1820E+03 1.5709E+04
Production of 3, 0. appm/y.
Production of He 0. appm/y.

Ci/cm3 ALI/cm3
4.2456E-07 4.2026E-03
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Elapsed Tine s 10.99 (y)
N/em3 IATI!/cm3 JOUBE/cm3 GlNeVYg/s) Bg/m3 Ci/Cm3

otals. 8.58073+22 4.4215E-13 1.237079Z+02 9.7442E-02 4.6850E+02 1.2662Z-08

Step * 12

Elapsed Time 11.06 (y)
Vc/a3 WATT/cm3 JIULE/cm3 G(MeV/g*s) Bg/em3 Ci/om3

otals: 8.5B07E+22 6.0677S-09 1.2370B2E+02 3.1820E+03 1.5717E+04 4.248BE-07
Production of H O. appm/y.
Production of He . 0. appm/y.

ALI/cm3
1. 5462E-04

ALI/Cm3
4 .2054E-03

Elapsed Tim 11.99 (y)
N/cm3 UATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/on3

otals. 8.5807E+22 4.4865E-13 1.237079E+02 9.88753-02 4.7539E+02

Step * 13

Elapsed Time 12.06 Iy)
N/Cm3 AITT/cm3 JOLE/CeM3 G (MeV/g*s) Bq/cm3

otals. 8.58073+22 6.06773-09 1.237082E+02 3.1820E+03 1.5724Z+04
Production of B . O. appo/y.
Production of Be 0. appm/y.

Elapsed Time * 12.99 Iy)
N/Cm3 WTT/eCm3 JODLE/em3 G (MeV/g*s) Bq/cm3

otalss 8.5807E+22. 4.5370Z-13 1.237079E+02 9.9988E-02 4.8074E+02

Step * 14

Elapsed Time * 13.06 (y)
/cm3 0A7Tr/cm3 JOULE/em3 G(NeV/g~s) Sq/cm3

otals, 8.5807E+22 6.0677E-09 1.237082E+02 3.18203+03 1.57303+04
Production of B . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 13.99 (y)
N/cm3 10AT/cm3 JOULI/em3 G(NeV/gs) Bq/c3

otals. 8.5807E+22 4.5762Z-13 1.2370793+02 1.0085E-01 4.8489E+02

Step . 15

Elapsed Time 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals, 8.5807Z+22 6.0677Z-09 1.237082Z+02 3.1820E+03 1.57343+04
Production of B 0. appo/y.
Production of Be . O. appm/y.

Elapsed Time i 14.99 (y)
K/cV3 IATT/cW3 JO=LE/cm3 G(MeV/g s) Bq/dC3

otals. 8.58073+22 4.6066Z-13 1.2370793+02 1.01523-01 4.88123+02

Step . 16 -

Elapsed Time . 15.06 (y)
N/ c3 a ATT/cm3 JOULE/cm3 G(MeV/gIs) Bq/cm3

otals. 8.5807E+22 6.0677z-09 1.2370823+02 3.1820E+03 1.5737E+04
Production of E . 0. appm/y.
Production of Be i 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.58073+22 4.6302E-13 1.237079E+02 1.02043-01 4.9062E+02

Step s 17

Elapsed Time * 16.06 (y)
N/cm3 I1ATT/cm3 JrE=/Cm3 G(leV/g-s) Bq/cm3

otals. 8.58073+22 6.06773-09 1.237082E+02 3.1820E+03 1.5739E+04
Production of B . 0. appm/y.
Production of He . O. Appm/y.

Elapsed Time * 16.99 (y)
N/CM3 WATT/c03 JOULE/cm3 G(MeV/gs) Bq/cm3

otals. 8.5807E+22 4.64853-13 1.237079E+02 1.0245E-01 4.92563+02

Step . 18.

Elapsed Time i 17.06 (y)
N/cm3 WATT/cm3 JOULE/c3 G(MeV/gts) Sq/cm3

otal.s 8.58072+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5741E+04
Production of B . 0. appm/y.
Production of Be * 0. appm/y.

Ci/cm3 ALl/cm3
1.2848E-08 1.5690E-04

Ci/Cm3
4.24983-07

Ci/Cem3
1.2993E-08

Ci/cm3
4.25123-07

Ci/cm3
1.3105E-08

Ci/Cm3
4.2523E-07

Ci/CM3
1.31923-08

Ci/Cm3
4.2532E-07

Ci/Cm3
1.3260E-08

Ci/CMe
4 .2538E-07

Ci/Cm3
1.3312E-08

aLI/cm3
4.20773-03

ALI/Cm3
1.5866Z-04

ALI/Cem3
4.2094Z-03

ALI/em3
1.6003E-04

ALI/Cm3
4.2107E-03

AI/ni3
L.6110E-04

ALI/cm3
4.2118E-03

ALI/Cm3
1.6192E-04

ALI/cm3
4.2126E-03

ALI/Cm3
1.6256E-04

Ci/em3 P2I/cm3

4.2544E-07 4.2132E-03

Elapsed Time * 17.99 (yl
N/Cm3 IMaTT/m3 JOULBE/em3 G(MeV/g-s) Zq/ca3

otalst B.5807E+22 4.6627E-13 1.237079E+02 1.0276E-01 4.9407E+02
Ci/cm3 AL1/Ca3

1.3353E-08 1.6306E-04
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Step * 19

Elapsed Time a 13.06 (y)
N/cM3 WlAT/Ce3 JOULE/fCf3 G(NeV/g'e) Bq/Cfn3

otals. 8.38073+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57431+04
Production of g 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 18.995(y)
N/en3 WATT/cm3 JOUiLE/cel G(MeV/g'c) Bq/cm3

otals. 8.38071+22 4.6738E-13 1.237079E+02 1.0300E-01 4.9524E+02

Step . 20

Elapsed Time 19.09 (y)
X/cM3 WATT/ cm3 JOtLE/oel G(NeV/g's) Bq/cam3

otls 8.3807S+22 6.07791-09 1.237083E+02 3.18922+03 1.58593+04
Production of g 0. appmly.
Production of He ' 0. appm/y.

Elapsed Time 19.98 (y)
N/Ce3 UATT/Cm3 JOUL3/cM3 G(NeV/g-x) Bq/ce3

Otals. 8.58071+22. 7.6666E-13 1.237079E+02 2.9064E-01 5.4872E+02

Ci/Cae3 ALI/Ce3
4.2548E-07 4.21373-03

Ci/cm3 ALI/Cae3
1.338SE-08 1.6345E-04

Ci/c03
4.2859E-07

Ci/CM3
1.4830E-08

AX.I/CM3
4.3209E-03

ALI/11e3
1.8285E-04

Step a 21

Elapsed Time * 20.07 (y)
N/CM3 XTrT/cn3 JOUL3E/o3 G(MeV/g*8) Bg/cm3

otals. 1.5807E.22 6.0735E-09 1.2370823+02 3.1861E+03 1.5857E+04
Production of a 0. appm/y.
Production of He 0. appte/y.

Elapsed ime a 20.98 (y)
N/Ce3 WATr/C3 JOULS/cm3 G(MeV/g's) Bq/cm3

otalsa I.S807E+22 7.3612E-13 1.237079E+02 2.6148E-01 5.6496E+02

Step . 22

Elapsed Time * 21.05 (y)
N/Ce3 WATT/cae3 JOULE/cm3 G(MeV/gsa) Sq/CM3

otalsa 8.5807E+22 6.0663E-09 1.2370821+02 3.18101+03 1.5796E+04
Production of a 0. appum/y.
Production of He 0. appm/y.

Elapsed Time * 21.98 (y)
N/CeM3 WATT/cM3 JOULI/Cn3 G(MeV/g*8) BqfCf3

otalsa 8.5807E+22 5.1230E-13 1.237079E+02 1.1290E-01 5.42841+02

Step . 23

Elapsed Time . 22.05 (y)
N/IeC3 3AST/cm3 JOUL3/CM3 G(MeV/g9s) Sq/cm3

otalst 8.58073+22 6.0661E-09 1.237082E+02 3.1808E+03 1.5773E+04
Production of g 0. appan/y.
Production of He 0. appm/y.

Elapsed Time * 22.98 (y)
N/CM3 WATZ/an3 JOULW/cm3 G(NeV/gs) Bq/cfm3

otalsa 3.5B07E+22 4.9597E-13 1.2370793,02 1.09303-01 5.2554Z+02

Step * 24

Elapsed Time a 23.03 (y)
N/&m3 WATT/Cau3 JOULE/Cm3 G(HeV/g'n) Bq/cm3

otaln. 1.5807E+22 6.05722-09 1.237081Z+02 3.17463+03 1.56653E+04
Production of a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 23.98 (y)
X/0.3 IAIT/cm3 JOUBL/cea3 G(NeV/g'e) Sg/on3

otala. 8.5807E+22 4.48712-13 1.23.70793+02 9.88873-02 4.7545E+02

Step . 25

Elapsed Time a 24.00 ty)
00/cm3 WA7T/cm3 JOULZ/ce3 G(MeV/g's) Bgq/fm3

otalsa 0.5807E+22 6.0476E-09 1.2370813+02 3.16792+03 1.55233+04
Production of J 0 D. appmnwy.
Production of He 0 O. appbe/y.

Ci/cet3
4.28573-07

Ci/reA3
1.5269il-08

Ci/crm3
4.2691E-07

Ci/eQa3
1.46711-08

Ci/cae3
4.2629E-07

Ci/crl3
1.4204E-08

Ci/Cle3
4 .23378-07

Ci/cM3
1.2850E-08

ALI/c1./3
4.2903E-03

ALI/CM3
1.8789E-04

ALI/c.103
4.2215E-03

ABI/0103
1.7916E-04

ALI/cm3
4.21223-03

ALI/CM3
1.7345E-04

ABI/cc/3
4. 1167E-03

ALI/0M3
1.5692E-04

Ci/cM3 5LI/. 03

4.1953E-07 4.0059Z-03

Elapsed Time . 24.98 (y)
/c3 OT/ce3 JOU/cm3 G(MeV/g's) Bq/Cm3

otals. 8.5807E+22 3.8003E-13 1.237079E+02 8.3752E-02 4.0268E+02

Step . 26

Ci/Cem3 ALI/cm3
1.083E-OB 1.3290E-04
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Elapsed Time 25.06 (y)

N/cI3 WATT/cM3 JOULE/ca3 G(MeV/rs) BW/cm3 Ci/cm3 ALI/ca3
otals. 8.5867E+22 6.06862-09 1.237082E+02 3.1827E+03 1.56643+04 4.23363-07 4.19493-03

Production of 3 I 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 WAn/ca3 JOULE/zm3 G(MeV/gzs) Bq/cS3 Ci/cma3 ALI/cm3

otals. 8.5807E+22 4.05233-13 1.237079E+02 8.9305E-02 4.29383+02 1.16053-08 1.41713-04

Step . 27

a3BRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 26.06 (y) Cooling Time 0.

Nuaclide N/cm3 WAT/cma JOULE/ca3 G(MeV/gs) Bq/am3 Ci/cm3 ALI/cm3 T/2

H 14 2.64843+17
N 15 9.72873+14

Na 23 1.4723E+16
A1 27 3.2262B+17
3 39 4.61353+16
3 40 5.780E+3.12 1.08033-17 6.2955E-01 1.9444E-06 9.9322E-05 2.68443-15 6.1891S-10 1.2803+03 (My) 3 40
K 41 3.32943+15

Ca 40 5.84803+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.80130E+16'
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti SO 3.6606E+16

V SO 4.76933+14 1.22893-23 8.3329E+01 9.53243-12 7.03373-11 1.9010E-21 3.4479E-16 1.489E+11(My) V SO
V 51 1.90293+17

Cr 50 5.2922E+18
Cr 51 8.45823+07 1.43653-13 4.9603E-07 9.99123-02 2.44953+01 6.6203E-20 9.321373-07 2.7703+01 (d) Cr 51
Cr 52 1.02063+20
Cr 53 1.1S71.+19
Cr 54 2.8806E+18
Cr 55 2.47283+02 1.42292-13 4.36063-11 4.2634E-04 8.0689E-01 2.1808E-11 1.13013-09 3.5403+00 (m) Cr 53
Mn SS 8.2737E+20
Mn 56 1.99823+08 6.03323-09 6.0809E-05 3.1595E+03 1.49183+04 4.03193-07 3.7296E-03 2.579E+00 (h) Mn 56
Fe 54 4.9636E+21
Fe 55 7.12347B+10 5.40731-13 6.7330E-05 1.19173-01 5.72993+02 1.54863-08 1.89113-04 2.7353+00 (y) Fe 35
Fe 56 7.78523.22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe 59 8.54473+08 3.22603-11 1.7892E-04 2.28163+01 1.5406E+02 4.1638E-09 2.77093-04 4.4503.01 (d) Fe 59
Co 59 8.45063+16
Co 60m1 3.66043+03 4.12173-14 3.7368E-11 3.48343-03 4.03743+00 1.0912E-10 6.86632-09 1.047E+01 (m) Co 60at
Ni 58 5.9997E+17
Ni 60 2.31213+17
Ni 61 1.00473+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.56873+18
Cu 64 8.20593+OS 6.30303-13 4.1582E-08 2.95183-01 1.24383+01 3.36183-10 1.4932E-06 1.2703+01 (h) Cu 64
Cu 65 6.9920E+17
Cu 66 1.04923+03 4.3,8783-13 1.93723-10 2.42273-02 2.37653+00 6.42313-11 3.80253-08 5.100E+00 (m) Cu 66
zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

A35RF Reactor

Nuclide N/ca3 WATT/aM3 JOULE/ca3 G (MeV/rs) Bq/cm3 Ci/Cs3 ALI/ca3 T/2

Zn 70 2.9733E+14
As 75 8.32633+16
As 76 8.0992E+05 1.41763-12 1.9380E-07 3.19693-01 5.92453+00 1.60123-10 9.4793E-06 1.0973+00 (d) As 76
Sr 79 3.06723+14
Br 81 2.9837E+14
Rb 85 8.16553+1S
Rh 87 3.1488E+15 1.82023-17 3.9749E+01 0.00003+00 1.44193-03 3.89703-14 2.16173-09 4.796E+04(My) Rb 87
Mo 92 1.63043+16
Mo 94 1.01633+16
Mo 95 1.74913+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.65118+16
MolOO 1.0580E+16
A9107 9.2947E+14
Ag109 8.6352E+14
Agl0 4.7981E+01 2.60903-13 9.29793-12 5.83033-03 1.3464E+00 3.63883-11 8.8576E-10 2.470E+01 (C) A9110
Sb21 1.0679E+16
Sbl22 8.43123+05 4.0292Z-13 1;3541E-07 1.36803-01 2.5087E+00 6.7803E-11 4.26653-06 2.6963+00 (d) Sb122
Sb123 7.98723+15 -
B3a30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15
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Bal3S 9. 228E+15
BaIl36 1.1060E+16
Bal37 1.5817E+16
Bal38 1. 00963+17

W18 0 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+15

here are 81 IEuclides.

Totals. 8.58071h22 6.0695E-09 1.2370821+02 3.1833E+03 1.56998+04 4.2430U-07 4.2120E-03
AJRThF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 26.06 (y) cooling Time 0.

COMPOSITIoN

ELEMENT ATOMEW/cm3

E 1.82309E+07
He 3.96394E+04
Li 0.00000.00
Be 0.00000E+00

B 1.87367E-02
C 1.63862E+07
N 2.65812E+17
O 6.98394E-06

Na 1.47231E+16
Mg 4.54288E+05
Al 3.22619E+17
Si 3.33701E+06

6 1.40827E-02
Cl 2.09420E+04
hr 1.31945E+04

X 4.94701E+16
Ca 6.03257E+16
Sc 3.91664E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48522E+22
Co 8.45059E+16
Ni 8.813216+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 1.94943E+06
Ge 8.20670E+01
As 8.32629E+16
se 3.58237E+08
Br 6.05099E+14
Kr 3.88346E+06
Rb 1.13142E+16
Sr 5.19594E+06

Y 6.70355E+00
Zr 2.97508E+03
Xb 5.47875E+03
MO 1.09868E+17
Tc 1.41994E+07
RU 3.47568E+06
Pd 2.11537E+05
Ag 1.79299E+1S
Cd 9.27613E+07
In 5.01239E-06
Sn 3.58379E+06
Sb 1.86661E+16
Te 2.15229E+08

I 2.98084E-03
Xe 1.77130E+06
Cs 3.21419E+05
Ba 1.40818E+17
La 1.46iO9E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd O.O0000E+00
pm 0.00000E+00
Sm 0.00000+00
Eu 0.00000E+00
Gd 0.00000E+00
Th 0.00000E+00
Dy 0.00000E+00
Eo 0.00000E+00
Er 0.00000E+00
Tm 0.00000OE00
Yb O.OOOOOE+00
Lu 0.00000E+00
Ef 5.82816E-02
Ta 7.90894E+04

W 3.94515E+15
Re 8.28080E+06
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Th
U

Np
Pu

0.00000+00
O .OOOOOE+OO
O .00000E+00
O .OOOOOE+OO

Production of H . 0. appm/y.

Production of He * 0. appm/y.
AJ8RF Reactor

AJ3RP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
B
9

10
11
12
13
14
15

9range
. 10 -, 100 WV)

0.1 -a 0.2 NeV)
0.2 -a 0.4 HeV)
0.4 -a 0.6 HeV)
0.6 -a 0.8 Hev)

( 0.8 -a 1.0 NeV)
C 1.0 -a1.22 HeV)
(1.22 -a1.44 HeV)
(1.44 -a1.66 HeV)
(1.66 -a 2.0 HeV)

2.0 -a 2.5 KeV)
2.5 -a 3.0 HeV)
3.0 -a 4.0 HeV)
4.0 - 5.0 eV)

( 5.0 -a 6.5 HeV)

NeV/cm3-s
1.0104B+00
1.1466E+00
9.23253-01
4.7838E+00
3.7148-01
1.2489E+04
1.0321E+02
1. 07938+02
1.4373E-01
7.4250E+03
4.5194Z+03
7.9297E+02
7.9524E+01
0.00003+00
0. 0000E+00

Photons/cm3-s
1.8371E+01
7.3975E+00
3.07753+00
9.5676E+00
5.3069E-01
1.38773+04
9.2986E+01
8.11493+01
9.2726E-02
4.05743+03
2.0086E+03
2.8835E+02
2.2721E+01
0.00003+00
0.0000+00

18-Group gamma source distribution (Photons/cm3-s)
SCALU-ORNL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+00 0.0000E+OD 0.00003+00 2.27213+01 2.88353.02
2.00863.03 4.0574E+03 8.1242E+01 9.2986S+01 1.3877E+04 5.3069E-01
9.5676E+00 1.5387E+00 1.5387E+00 7.3975E+00 9.18573+00 9.1857E+00

A&DRF Reactor
A.TRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time s 336.64 (d)

Nuclide N/cm3 WATF/cm3 JOULE/cm3 G(MHV/gas) 8q/cm3 Ci/cm3 ALI/cm3

N 14
N 1S

Ha 23
Al 27

K 39
3 40

* 41
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V SO
V 51

Cr SO
Cr 52
Cr 53
Cr 54
Ms 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe SS
Fe 59
Co 59
Ni 5S
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Hr 81

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.6135E+16
5.78803+12
3.32943+15
5.8480+16
3.90313E+14
8.1440E+13
1.2584E+15
2.41303+12
1.1281l+14
5.8301E+16
5.2577E+16
5.2056E+17
3. 8231E+16
3.6606E+16
4.76933+14
1. 9029E+17
5.2922E+18
1.0206E+20
1.1571E+19
2.8806E+18
8.2737E+20
4.9638E+21
5.6485E+10
7.78523+22
1. 7989E+21
2.3759E+20
4. 5104E+06
8.45063+16
5. 9997E+17
2.31113+17
i.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15

. .3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14

1.08033-17 6.2955E-01 1.94443-06 9.93223-0S 2.6844E-15 6.1691E-10 K 40

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-ll 1.9010E-21 3.4479E-16 V 50

4.2809E-13 5.3304E-05 9.4347E-02 4.5363E+02 1.2260E-08 1.49713-04 Fe 55

1.7029E-13 9.44472-07 1.20443-01 8.1322E-01 2.1979E-11 1.4626E-06 Fe 59
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Rb 85 8.1655E+15
Rb 87 3.1488E+15
Mo 92 1.63042+16

AJBRF Reactor

1.8202E-17 3.9749E+01 0.0000E+O 1.44193-03 3.8970E-14 2.1617B-09 Rb 87

Nuclide N/cm3 WATr/ce3 JOULE/cra3 0G(MeV/g-fs) Bq/cm3 Ci/cm3 ALI/Cm3

Mo 94
nO 95
Mo 96
Mo 97
Mo 98
Mol00
AglO7
AglO9
Sb121
Sbl23
Bal30
Bal32
Bal34
Bal3s
Ba13 6
Bal37
Bal38

W180
Wl82
W183
W184
S186

336.6

1. 0163E+16
1.7491E+16
1 .8326E+16
1.04 92E+16
2.6511E+16
1.0580E+16
9.2947E+14
8.63523+14
1.0679E+16
7.9872E+15
1.4927E+14
1.4223E+14
3.4036E+15
9.2B28E+15
1.1060E+16
1.5817E+16
1.0096E+17
4.7342E+12
1. 0455E+15
5.6455E+14
1.2088E+15
1.1216E+15

(d) 5.98403-33 1.237079E+02 2.1478E-01 4.5445E+02 1.22823-08 1.5118E-04

A171aF Reactor
AJBRF Omaha Veterana Affairs Nospital Reactor Facility Activation

At Cooling Time . 336.64 (d)

Energy distribution of decay gama-rays

Group 3_range
1 2 10 - 100 XeV)
2 ( 0.1 -> 0.2 MeV)
3 ( 0.2 -0 8.4 MeV)
4 ( 0.4 -a 0.6 MeV)
5 ( 0.6 -, 0.8 Mev)
6 ( 0.5 -a 1.0 MeV)
7 ( 1.0 ->1.22 MeV)
8 (1.22 -aI.44 MeV)
9 (1.44 -,1.66 MeV)

10 (1.66 -a 2.0 MeV)
11 C 2.0 -a 2.5 MeV)
12 ( 2.5 -> 3.0 MeV)
13 ( 3.0 - 4.0 Mev)
14 ( 4.0 -> 5.0 HeV)
15 ( 5.0 -a 6.5 MeV)

MeV/em3-s
7.5394E-01
6.0525B-03
7.9152E-04'
1.01531-09
0.00003+00
0. 00003+00
5.06863-81
4.52703-01
6.9025E-04
O.OOO+80
0.0000+00
0.00003+00

0.0 0003+80
O.OO0+0O
0. 00OOE+00

Photons/cm3-s
1.3 708E+0O
3.9048E-02
2.6384E-03
2.03013-09
O.OOO+00
0.0000+00
4.5663E-01
3 .4038E-01
4.4532E-04
0.00003+00
0. 0000+00
O.OOOOE+00
0.00003+00
0.00003+00
0.0000+00

18-Group gamsa source distribution (Photonn/am3*s)
SCABLE-ORN 18-Group gamma Library from 10 Mev to 10 XeV

0.0000.00 0.00003+00 0.0000+00 0.0000+00 0.00003+00 0.0000+00
0.00003+00 0.00003+00 3.40823-01 4.36633-01 O.OOOO00 O.OOOO+00
2.03012-09 1.3192E-03 1.3192E-03 3.9048E-02 6.85403+00 6.8540E+00

-AJBR Reactor
A.7BRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 336.64 (d)

COMPOSIT7ION

ELErNT ATOMES/cm3

H
Re
Li
Be
B
C
N
0

Na
Mg
Al
Si
S

Cl
Ar

Ca
Sc
Ti

1.82309E+07
3.96394E+04

.O0O0OOE+O0
O.OOOOE+00
1.87367E-02
1.63843E+07
2.65812E+17
7.115713-06
1.47231E+16
4.54873E+05
3.22619E+17
3.33703E+06
1.47208E-02
2.10894E+04
1.30178E+04
4.94701E+16
6. 03257E+16
4.06235E+04
7. 06679E+17
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V
Cr
MD
Fe
Co
Ni
Cu
SZn
Ga
Ge
As
Se
Br
Xr
Rb
Sr
Y

Zr
Nb
Mo
Tc
Ru
Pd
Ag
Cd
In
So
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Po
Sm
EutSU
Gd
Tb
Dy
Bo
Er
Tm
Yb
Lu
Ef
Ta

W
Re
Th
U

Np
Pu

Totals,

1 .90771E.'17
. .2179E+.20
8.27369E+20
8.485215+22
8.45059E+16
8.81316E+17
2.26793E+18
4 .95553E+16
1 .94975E+06
8.21401E+01
8 .32629E+16
3 .59047E+08
6.05099E+14
3 .88720E+06

.1.13142E+16
S .31730E+06
6.74854E+00
2.99334E+03
5.83102E+03
1.09868E+17
1 .42800E+07
3.47587E+06
2.11630E+05
1.79299E+15
9.29124E+07
0.00000E+00
3.60378E+06
1. 86661E+16
2.18450E+08
3.07700E-03
1.82723E+06
3.17367E+05
l .40181E+17
1.46726E+06
0.00000E+00
0.00000+00
O.OOOOE+00
0 _00000D5.OO
0.00000E+00
0.000005E+00
0.00000+00
0. 000005+00
0.00000+00
0.00000E+00
0.00000E+00
0.00000+00
0. 00000E+00
0.00000+00
5.82818E-02
8.20538E+04
3 .94515E+15
8.35153E+06
0. 00000E+00
0. 00000+00
0.00000E+00
0.00000E+00
8 .58066E+22

AJBRF Reactor
AJBF OmGba. Veterans Affairs Hospital Reactor Facility Activation

aJBRF Soil (side) Flux

Time
zero

336.6 (d)

D(Sv/h) Bg/g Bg/cm3 Ci/m3 ALI/cm3 IATT/cm3 JOULE/cm3
7.958E-04 1.955E+03 1.570E+04 4.243Z-01 4.212E-03 6.069Z-09 1.237082Z+02
S.3705-08 5.659E+01 4.544E+02 1.228E-02 1.512E-04 5.984E-13 1.237079E+02

AJBRP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.0000+00(cm3) of Rebar

Time Becquerel Sv/h ALI Watt
zero 1.570E+04 7.958E-04 4.2122-03 6.0695-09

336.6 (d) 4.544Z+02 5.370Z-08 1.512Z-04 5.984Z-13

AJERF Reactor
AJBRF Guaha Veterans Affairs Hospital Reactor Facility Activation

Time Bg/Kg rdl/Kg Ci/K9 NeV/g-s
zero 1.9555+06 7.5595-10 5.284E-05 3.183E+03

336.6 (d) 5.659E+04 7.4523-14 1.530E-06 2.148Z-01

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h W/g Cl Index
zero 1.9552+03 7.9585-04 7.559Z-10 3.320Z+03

336.6 (d) 5.659Z+01 5.3705-08 7.452Z-14 2.221Z-01

AJBRF Soil (Side) Flux I

AJW8W Soil (Side) Flux

AJ8RP Soil (Side) Flux

Elapsed Time.
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Step 1 Activation c
Cold Pause o

Step 2 * Activation c
Cold Pause o

Step 3 * Activation o
Cold Pause o

step 4 . Activation o
Cold Pause a

Step 5 * Activation o
Cold Pause o

step 6 . Activation o
Cold Pause a:

Step 7 Activation oi
Cold Pause od

Step 8 * Activation ol
Cold Pause ol

step 9 . Activation ol
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 *Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

step 13 . Activation of
Cold Pause of

Step 14 i Activation of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 . Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 . Activation of
Cold Pause of

Step 19 . Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

step 21 . Activation of
Cold Pause of

Step 22 i Activation of
Cold Pause of

step 23 . Activation of
Cold Pause of

Step 24 * Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 iActivation of
Cold Pause of

Step 27 i Activation of
Cold Pause of

Step 28 i Activation of

if 2.27682E+06(a), i.e.
if 2.92592B+07(a), i.e.

if 2i.27682S+06 (), i.e.

'f 2.925923+07(s), i.e.

f 2.276825+06(m), i.e.

f 2.92592B+07(8), i.e.

f 2.276823+06(s), i.a.

f 2.92592B+07(o), i.e.

f 2.276823+06(8), i.e.
f 2.925927+07(t), i.e.

f 2.276821+06(s), i.e.
E2.92592Z+07(8), i.e.

f2.27682B+06(o), i.e.
t2.92592B+07(8), i.e.

,2.276821+06(s). i.e.
2.925923+07(s), i.e.

2.276823+06(a), i.e.
2.925923+07(s), i.e.

f 2.276823+06(s), i.e.
f 2.92592E+07(5). i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.

2.92592Z+07(s), i.e.

!2.27682M+06(s), i.e.
2.925923+07(s), i.e.

2.27682B+06(s), i.e.
2.925923+07(s), i.e.

2.2i6B23+06(m), i.e.
2.92592B+07(e), i.e.

2.27682E+06(s), i.e.
2.92592B+07(s), i.e.

2.276B22+06(s), i.e.
2.92592B+07(s), i.e.

2.276823+06(s), i.e.
2.92592B+07(s). i.e.

2.276823+06(e), i.e.
2.92592B+07(s),. i.e.

3.31020E+06(s), i.e.
2.82258B+07(a), i.e.

3.82600E+06(m), i.e.
2.871002.07(s), i.e.

2.14200S+06(m), i.e.
2.939403+07(m), i.e.

2.124002+06(s), i.e.
2.941203+07(s), i.e.

1.38060B+06(s), i.e.
3.015543+07(s), i.e.

6.89330B+05(S), i.e.
3.08467B+07(s), i.e.

2.379459+06(a), i.e.
2.91565E+07(C), i.e.

2.45055E+06(s), i.e.
2.90854B+07(a), i.e.

4.183969+06(m), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
33B.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

4B.43 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3 .07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (Y)

10.06 (y)
10;99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (Y)

21.05 (y)
21.98 (y)

22.0OS (y)
22.98 (y)

23.03 (y)
23.90 (y)

24.00 (y)
24.98 Cy)

25.06 (y)
2S.98 (y)

26.06 (y)
26.98 (y)

27.11 (Y)

Intervals i 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals t 2

Intervals t

Intervals s

2

2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals

Intervals .

2

2

Intervals t 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals i 2

.Intervals 2

Intervals 1 2

Intervals . 2

Intervals . 2

Intervals ; 2

Intervals . 2

Intervals . 2

Intervals . 2

Cooling Tines (C)

2.7352E.07

316.6 (d)
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A;J1RF Reactor

Step. 1

Elapsed Time * 26.35 (d)
N/cm3 WATr/CM3 =OULE/cm3 G (eV/gs5) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58075+22 6.0671E-09 1.237081t+02 3.1819E+03 1.5257E+04 4.1235E-07 4.0527E-03

Production of I . 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 365.00 Cd)

N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otaism 8.5807E+22 1.0545E-13 1.237079Z+02 2.3236E-02 1.1171E+02 3.0193E-09 3.6871E-05

Step. 2

Elapsed Time * 1.07 (Y)
N/cm3 1ATT/cm3 JCULS/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 AEI/cm3

otals. 8.5807S+22 6.0673E-09 1.237081+02 3.18195+03 1.5367E+04 4.1533Z-07 4.0898E-03
Production of b . 0. appm/y.
Production of Re 0. appm/y.

Elapsed Time i 2.00 Cy)

N/cm3 lAT//cm3 JOUE/cm3 G(NeV/g9s) Bq/c3 Ci/cm3 ALI/cm3
otals. 8.58075+22 1.87285-13 1.2370795+02 4.1272E-02 1.98435+02 5.36305-09 6.54915-05

Step . 3

Elapsed Time t 2.07 (y)
N/CID3 WATr/cm3 JO=L5/cm%3 G (NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0674E-09 1.237082E+02 3.1820E+03 1.5452E+04 4.1763E-07 4.11798-03
Production of H . 0. appm/y.
Production of le s 0. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 1ATr/cM3 JO=LS/cm3 O (MeV/gu) Dq/cm3 Ci/cm3 ALI/Cm3

otals, 8.5807B+22 2.5081E-13 1.237079E+02 5.5272E-02 2.65755+02 7.1823E-09 8.77075-05

Step . 4

Elapsed Time * 3.07 Cy)
N/cm3 UATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm AEI/cm3

otals, 8.5807E+22 6.0675E-09 1.2370825+02 3.1820E+03 1.55185+04 4.19425-07 4.13975-03
Production of B . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 T/cm3 JOULE/cm3 G(MeV/g*s) Rq/cm3 Ci/cm3 AELI/cm3

otals, S.5807E+22  3.00125-13 1.2370792+02 6.61405-02 3.1800E+02 8.5946E-09 1.0495E-04

Step . 5

Elapsed Time * 4.07 (y)
N/co3 11AT!/cm3 J=ULS/cmi3 G(MeV/g-s) Bq/cm3 Ci/cm3 aLI/cm3

otals. 8.5807E+22 6.06755-09 1.237082E+02 3.1820E+03 1.5570E+04 4.2080E-07 4.1567E-03
Production of B . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time s S.00 (y)

Nfcm3 VATT/cm3 JOMLE/cm3 G(NeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3
otalst 8.5807E+22 3.3840E-13 1.237079E+02 7.45775-02 3.5856E+02 9.69095-09 1.1834E-04

Step . 6

Elapsed Time * 5.07 Cy)
N/cm3 WATT/cm3 JO= E/cm3 G(NeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otalss 8.58073+22 6.0676E-09 1.237082E+02 3.18205+03 1.5610E+04 4.21885-07 4.1698E-03
Production of B * 0. appm/y.
Production of Se . 0. appm/y.

Elapsed Time * 6.00 (Y)

N/cm3 WATT/cm3 JO=LE/cm3 G(NeV/gs) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 3.6812E-13 1.237079E+02 8.1125E-02 3.9005E+02 1.0542E-08 1.28735-04

Step . 7

Elapsed Time * 6.07 (y)

N/cm3 AATr/cm3 JO=L/cm3 G MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.56403+04 4.2272E-07 4.1800E-03

Production of B . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 1WT/c3 - JOULE/cm3 G(MeV/s-8) Bq/cm3 Ci/ce23 ABI/cm3

6talst 8.5807E+22 3.9118E-13 1.237079E+02 8.6209E-02 4.1449E+02 1.1203E-08 1.3680E-04

Step . 8
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Elapsed Time * 7.07 (y)
N/cm3 WA7r/cm3 JOULE/cm3 G(MeV/g'2) Bq/cm3 Ci/cme3 ALI/Cm3

otals. 8.58073.22 6.0676E-09 1.237082E+02 3.1820E+03 1.5664B+04 .4.23363-07 4.1879E-03
Production of N . 0. appm/y.
Production of Be a 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCMeV/g1s) Bq/cm3 Ci/cm3 ALI/CM3

otals. 8.58073+22 4.0909E-13 1.237079E+02 9.0155E-02 4.3347S+02 1.1715E-08 1.4306E-04

Step S. 9

Elapsed Time . 8.07 (y)
3/ai3 ALTT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5683E+04 4.2387E-07 4.1941E-03
Production of H 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 8.99 Cy)
W/cm3 ?mAT/CM3 JOU3/cm3 G(NeV/gs6) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.2299Z-13 1.2370793+02 9.3219E-02 4.48203+02 1.21133-08 1.4792E-04

Step * 10

Elapsed Time 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/95a) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.06773-09 1.237082Z+02 3.18203+03 1.5698E+04 4.2426E-07 4.19893-03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 9.99 (y)
N/on3 WrAT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.3378E-13 1.237079E+02 9.55973-02 4.5963E+02 1.24223-08 1.5170Z-04

Step * 11

Elapsed Time 10.06 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082X+02 3.1820E+03 1.5709E+04 4.2456E-07 4.20263-03
Production of H * 0. appm/y.
Production of Ne 0. appm/y.

Elapsed Time . 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.4215E-13 1.2370793+02 9.7442E-02 4.6850E+02 1.2662E-08 1.5462E-04

Step * 12

Elapsed Time 2 11.06 (y)
N/cm3 WArT/cm3 J0WL/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALIP/cm3

otals. 8.5807E+22 6.0677Z-09 1.237082Z+02 3.1820E+03 1.57173+04 4.24803-07 4.20541-03
Production of N 2 0. appm/y.
Production of He . o. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 WATr/ac3 JOUrE/cm3 G(NeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.486S5-13 1.237079E+02 9.8875E-02 4.7539E+02 1.2848Z-08 1.5690E-04

Step s 13

Elapsed Time s 12.06 (y)
N/cm3 WATT/cm3 JOUJL3/0m3 GIMeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0677E-09 1.2370823+02 3.18203+03 1.5724Z+04 4.24983-07 4.2077E-03
Production of B * 0. appm/y.
Production of He I 0. appuly.

Elapsed Time 2 12.99 (y)
N/cm3 WATr/cma3 EOtZ/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.5370E-13 1.2370793+02 9.9988Z-02 4.80743+02 1.2993E-08 1.5866E-04

Step . 14

Elapsed Time * 13.06 (y)
N/cw.3 WAT/cm3 JOULE/cm3 G(NeV/pta) Bq/Cm3 Ci/cm3 ALI/cm3

otasb. S.58073+22 6.0677X-09 1.237082E+02 3.18203+03 1.57302+04 4.2512Z-07 '4.20943-03
Production of N * 0. appm/y.
Production of Ne * 0. appm/y.

Elapsed Time a 13.99 (y)
N/cm3 WATT/cm3 JOVL/cm3 G(NeV/g*s) Bq/cm3 Ci/cM3 ALI/cm3

otalst 8.5807E+22 4.5762E-13 1.2370793+02 1.008S-01 4.8489E+02 1.3105E-08 1.60033-04

Step * 15

Elapsed Time * 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082Z+02 3.1820E+03 1.5734E+04 4.2523E-07 4.2107Z-03
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Production of H i O. appm/y.
Production of He 0 0. appm/y.

Elapsed Time . 14.99 (Y)
N/cm3 TIATT/Cm3 JOD.L/cm3 G(NeV/g's) Bg/cm3 Cil/C3 ALI/cm3

otals. 8.5807E+22 4.60656-13 1.237079E+02 1.0152E-01 4.88121+02 1.3192E-08 1.6110E-04

Step, 16

Elapsed Time * 15.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06773-09 1.2370B2E+02 3.1820E+03 1.57371+04 4.2532E-07 4.2118E-03
Production of H 0. appm/y.

Production of Be t 0. appm/y.

Elapsed Tim 15.99 (y)
N/cm3 WATT/cm3 ;OULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalat 8.5807E+22 4.63021-13 1.237079E+02 1.02043-01 4.9062E+02 1.3260E-08 1.61921-04

Step . 17

Elapsed Tine '16.06 (y)
N/cm3 IaTT/cm3 JDmE/cm3 G(NeV/g*u) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.18201+03 1.5739E+04 4.2538E-07 4.21261-03
Production of E . 0. appm/y.

Production of Be s O. appm/y.

Elapsed Time * 16.99 (y)
N/cm3 WATT/cm3 JOUL=/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals 8.5807E+22 4.6485E-13 1.237079E+02 1.02451-01 4.9256E+02 1.3312E-08 1.6256E-04

Step : 1B

Elapsed Time * 17.06 (y)
N/cm3 VATr/cm3 JOULI/Cm3 G(NeV/I5 8) Bq/ns3 Ci/cm3 ALI/Cs3

otals. B.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5741E+04 4.25443-07 4.2132E-03

Production of B 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm33 EJOUL/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.66271-13 1.2370793+02 1.0276E-P1 4.9407E+02 1.33531-08 1.6306E-04-

Step . 19

Elapsed Time 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bg/cm3 Ci/cm3 ALI/cm3

otals, 8.58071+22 6.06773-09 1.237082E+02 3.1820E+03 1.5743E+04 4.2548E-07 4.21378-03
Production of B * 0. appm/y.

Production of Re * 0. appmly.

Elapsed Time 18.99 (y)
N. N/cm3 WATr/cm3 JOULI/cm3 G(NeVlp's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.6738E-13 1.237079E+02 1.03003-01 4.9524E+02 1.33851-08 1.6345E-04

Step * 20

Elapsed Time 19.09 (y)

N/cm3 . ATT/cm3 JOULE/cm3 G(NeV/Sxs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.07791-09 1.237083E+02 3.1892E+03 1.58S81+04 4.2859E-07 4.32091-03

Production of . O. appm/y.
Production of He 0 0. appm/y.

Elapsed Time 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ABLI/cm3

otalst 8.S8073+22 7.6666E-13 1.237079E+02 2.9064E-01 5.4872E+02 1.4830Z-08 1.8285E-04

Step , 21

Elapsed Time , 20.07 (y)

N/CD3 ArTT/cm3 JOULE/cm3 G(NeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0735E-09 1.2370821+02 3.1861E+03 l.SBS73+04 4.28S7E-07 4.2903E-03

Production of B . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 20.98 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(eV/g*s) Bq/cm3 Cilcm3 ALI/cm3

otals, 8.5807E+22 7.3612E-13 1.2370792+02 2.6148E-01 5.6496E+02 1.52693-08 1.87893-04

Step t 22

Elapsed Time s 21.05 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeVlg*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0663E-09 1.237082E+02 3.1810.+03 1.5796E+04 4.2691E-07 4.2215E-03
Production of N x O. appm/y.

Production of He t O. appm/y.

Elapsed Time . 21.98 (y)
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N/cm3 MATT/cm3 JW03EE/cm3
otals. 8.5807E+22 5.1230E-13 1.237079E+02

Step a 23

Elapsed Time . 22.OS (y)
N/cm3 WATET/cm3 /OUMS/cm3

otals, 8.5807E+22 6.0661E-09 1.2370823+02
Production of H * O. appm/y.
Production of Re O. appm/y.

Elapsed Time . 22.98 (y)
N/cm3 WATT/cm3 JOULZ/cm3

otals. B.5807E+22 4.9597E-13 1.237079E+02

Step * 24

Elapsed Time 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.05728-09 1.237081E+02
Production of 3 * 0. appm/y.
Production of He * 0. apps/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/cm3 3OtLE/cm3

otals. 8.5807E+22 4.4871E-13 1.23t0793+02

Step . 25

Elapsed Time 24.00 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 8.58071+22 6.0476E-09 1.2370813+02
Production of 1 * O. appm/y.
Production of He 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WAT7/cm3 JODLE/cm3

otals. 8.5807E+22 3.8003E-13 1.237079E+02

Step * 26

Elapsed Time 25.06 (y)
N/cm3 WATT/cm3 JOtLE/cm3

otals, 8.5807E+22 6.0686E-09 1.237082E+02
Production of R 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 4.0523E-13 1.237079E+02 I

G(HeV/g0s) Bq/cm3
1.1290E-01 5.42843+02

G(MeV/g9s) Bq/cm3
3.18081+03 1.5773E+04

G(HeV/g^7) Bq/cm3
1.0930E-01 5.2554E+02

Ci/cm3 ALI/cm3
1.46713-08 1.7916E-04

G(MeV/g8s)
3.1746E+03

G (MeV/g'5)
9.8887E-02

G(HeV/g^ )
3.1679E+03

G(HeV/g^s)
8.37512-02

G(MeV/g-s)
3.18271+03

G(MeV/g-s)
1.9305E-02

Bq/cm3
1.5665E+04

Bq/cm3
4.7545E+02

Bq/cm3
1.5523E+04

Bq/cm3
4.0268E+02

Bq/cm3
1. 5664E+04

Sq/cm3
4.2938E+02

Ci/cm3
4 .2629E-07

Ci/cm3
1.4204E-08

Ci/cm3
4.2337E-07

Ci/cm3
1. 2850E-08

Ci/cm3
4.1953E-07

Ci/cm3
1. 0883E-08

Ci/cm3
4.2336E-07

Ci/cm3
1.1605E-08

aBI/cm3
4.2122E-03

ALI/cm3
1.7345E-04

AI I/cm3
4.11673-03

ALI/cm3
1.5692E-04

ALI/cm3
4.0059E-03

ALI/cm3
1.3290E-04

ALI/cm3
4.1949E-03

ALI/cm3
1.4171E-04

Step * 27

Elapsed Time s 26.06 (y)
N/cm3 WATT/cm3 JOMZ/cm3

otals. 8.5807E+22 6.06953-09 1.2370823+02
Production of 1 * O. app./Y.
Production of He * 0. appm/y.

Elapsed Tine . 26.98 (y)
N/cm3 1fATT/cm3 JOULE/cm3

otals. 8.5807E+22 5.9840E-13 1.237079E+02

G(MeV/grs)
3.1833E+03

G (MeV/grs)
2.14783-02

Bq/cm3
1.S699E+04

Bq/cm3
4 .54453+02

Ci/cm3
4.24303-07

Ci/cm3
1.22B2E-08

ALI/cm3
4.2120E-03

ALI/cm3
1.511SS-04

Step s 28
AJBRF Reactor

AJBRF Omaba Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time s 27.11 (yl Cooling Time 0.

Nuclide X/cm3 WATT/cm3 JOULB/cm3 G(MeV/g~s) Bq/cm3 Ci/cm3 aLI/cm3 T/2

N 14 2.6484E+17
X 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

1 39 4.6135E+16
I 40 5.7880E+12 1.0803E-17 6.29553-01 1.94443-06 9.9322E-OS 2.6844E-1S 6.1691E-10 1.280E+03(My) K 40
1 41 3.32943+15

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12

*Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti SO 3.6606E+16
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V 50 4.76931+14 1.2289E-23 8.3329E+01 9.53243-12 7.03373-11 1.90103-21 3.4479E-16 1.4893+lC1My) V 50
V 51 2.90293+17

Cr 50 5:2922E+18
Cr 51 1.168B1+08 1.9851E-13 6.8545E-07 1.38073-01 3.38493+01 9.14831-10 1.28703-06 2.770E+01 (d) Cr 51
Cr 52 1.02063+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.47283+02 1.4229E-13 4.36063-11 4.26343-04 8.06893-01 2.18083-11 1.13013-09 3.540E+00 (m) Cr 55
Mn 55 8.27373+20
Mn 56 1.99821+08 6.03323-09 8.0809E-05 3.15953+03 1.4918E+04 4.03191-07 3.7296E-03 2.579E+00 (h) Mn 56
Fe 54 4.96383+21
Fe 55 8.6705E+10 6.5712E-13 8.1823E-05 1.44823-01 6.9633E+02 1.88203-08 2.29813-04 2.7353+00 (y) Fe S5
Fe 56 7.78523E+22
Fe 57 1.7989E+21
Fe S8 2.3759E+20
Fe S9 1.26533+09 4.77703-11 2.64953-04 3.37853.01 2.28133+02 6.16573-09 4.1031E-04 4.4503+01 (d) Fe 59
Co 59 8.4506E+16
Co 60ml 3.66043+03 4.12173-14 3.73683-11 3.4834E-03 4.0374E+00 1.09123-10 6.8663E-09 1.0473+01 (m) Co 60ml
Ni 58 5.9997E+17
Ni 60 2.3111+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.56873+18
Cu 64 8.2059E+05 6.3030E-13 4.1582E-08 2.9518E-01 1.24383+01 3.36183-10 1.49323-06 1.2703+01 (h) Cu 64
CU 65 6.9920E+17
Cu 66 1.0492E+03 4.3878E-13 1.93723-10 2.4227E-02 2.37653+00 6.4231E-11 3.8025E-08 5.1003+00 (m) Cu 66
Zn 64 2.4084E+16
n 66 1.3826E+16

Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 S.0992E+05 1.41763-12 1.93809-07 3.19693-01 5.924S3+00 1.60123-10 9.47933-06 1.0973+00 (d) AS 76
Br 79 3.0672E+14
Br 81 2.98373+14
Ro 85 S.1655E+15
Rb 87 3.1488E+15 1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.89703-14 2.16173-09 4.796E+04(My) Rb 87
Mo 92 1.63043+16
Mo 94 1.01633+16
Mo 95 1.7491E+16
Mo 96 1.8326E+16
No 97 1.0492E+16
Mo 98 2.65113+16
MolO0 1.05803+16
A9107 9.2947E+14
A9109 8.6352E+14
Ag11O .4.79833+01 2.60913-13 9.29823-12 8.83063-03 1.3464E+00 3.6389E-11 8.85793-10 2.4703+01 (s) A9110
Sbl21 1. 06793+16
6b122 8.43693+05 4.03193-13 1.35503-07 1.36893-01 2.5104E+00 6.7849E-11 4.2694E-06 2.6963+00 (d) Sb622
51l23 7.9872E+15

Ba130 1.4927E+14
Ba132 1.4223E+14
Ba134 3.4036E+15
Bal35 9.2828E+15
Bal36 1.1060E.16
Ba137 1.5817E+16
Bal38 1.0096E+17
W1180 4.7342E+12
W182 1.0455E+15
W183 S.6455E+14
W184 1.2088E+15
14186 1.12163+15

here are 81 Nuclides.

Totals. 8.5807E+22 6.08523-09 1.237083E+02 3.19443+03 1.5906E+04 4.2989E-07 4.38633-03
AJBRF Reactor

AJBRF Omaba Veterans Affairs Rospital Reactor Facility Activation

Elapsed Time . 27.11 (y) Cooling Time 0.

COMPOSITION *

ELEMENT ATOMES/cm3

3 1.949042+07
He 4.23779E+04
Li 0.000003+00
Be 0.00000E+00

B 2.00312E-02
C 1.75179E+07
N 2.65812E+17
0 7.24749E-06

Na 1.47231E+16
Mg 4.85716E+05
Al 3.22619E+17
Si 3.56744E+06

S 1.48143E-02
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Cl 2.23348E+04
Ar 1.41559E+04

X 4.94701E+16
Ca 6. 03257E+16
60 4.09B30E+04
i. 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
ZU 4.95553E+16
Ga 2.08413E+06
Ge 8.77417E+01
AS 8.32629E+16
Be 3.83042E+08
Br 6.05099E+14
Er 4.15202E+06
Rb 1.13142E+16
Sr 5.52916E+06
Y 7.16969E+00

Zr 3.17958E+03
Nb 5.91547E+03
MO 1.09868E+17
Tc 1.51859E+07
Ru 3.71582E+06
Pd 2.26165E+05
Ag. 1.79299E+15
Cd 9.90632E+07
In 5.01239E-06
Sn 3.83275E+06
Sb 1.B666LE+16
Te 2.29041E+08

I 3.15077E-03
Xe. 1.88183E+06
Cs 3.49572E+05
Ea 1.40818E+17
La 1.568463+06
Ce 0.00000E+00
Pr O.e0000E+00
Nd 0.00000E+00
PM 0.00000E+00
Sm O.00000E+00
Eu 0.00000E+00
Gd 0.0000OE+00
Tb 0.00000E+00
Dy 0.00000E+00
So O.OOO00E+00
Er 0.000003+00
T 0O.000000E+0O
Yb 0.00000E+OO
Lu 0.00000E+00
Ef 6.23081E-02
Ta S.89288+04
S 3.94515E+15

Re 8.82560E+06
Tb 0.00000E+00

U 0.00000+00
Np o.00000E+OO
Pu O.O00000E+0

Production of B * 0. appm/y.

Production of Hes 0. appm/y.
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Z range MeV/cm3as Photons/cm3*s

1 ( 10 -> 100 XeV) 1.22633+00 2.22973+01

2 ( 0.1 0.2 - 1eV) 1.6979E+00 1.0954E+01

3 0.2 -x 0.4 MeV) 1.29063+00 4.30181+00

4 ( 0.4 -a 0.6 MeV) 4.7i452+00 9.5690E+00

S ( 0.6 -, 0.B Rev) 3.71533-01 5.3075E,01

6 1 0.B 1.0 MeV) 1.2489E+04 1.3877E+04

7 ( 1.0 -p1.22 MeV) 1.49383+02 1.3458E+02

8 (1.22 -. 1.44 MeV) 1.4916E+02 1.1215E+02

9 (1.44 -. 1.66 MeV) 2.0518E-01 1.3237Z-01

10 (1.66 -, 2.0 Mev) 7.4250E+03 4.05743+03

11 ( 2.0 -, 2.3 MeV) 4.5194Z+03 2.00863+03

12 ( 2.5 -, 3.0 MeV) 7.92973+02 2.S835E+02

13 ( 3.0 -. 4.0 MeV) 7.9524E+01 2.2721E+01

14 ( 4.0 -5 5.0 MeV) 0.0000+00 0.0000E+00

15 ( 5.0 -, 6.5 Mev) O.O000E+00 0.00003+00

l8-Group ga'mma source distribution (Photons/cie3*s)

SCAELE-ORNB l8-Group gamea Library from 10 NeV to 10 reV

O.OO000+0O 0.0000E+00 O.OOOOE+00 0.00003+00 2.2721+*01 2.8835E+02
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2.0086E+03 4.05i4E+03 1.1228E+02 1.34583+02 1.38773+04 5.30753-01
9.5690.0D0 2.2509E+00 2.15093+00 1.09543+01 1.1148B+01 1.1148B+Ol

AJBRF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 316.57 (d)

Nuclide N/cm3 NATT/cw3 JO=L/ce3 G(MeV/g*.) aq/ore3 Ci/cm3 ALI/cm3

N 14
N 1S

Na 23
Al 27

K 39
3 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
7i 50
V 50
V 51

Cr SO
Cr 52
Cr 53
Cr 54
Mn 55
Pe 54
Fe 55
Pe 56
Fe 57
Fe 58
Pe 59
Co 59
Ni 58
Ni 60
Ni 61
Xi 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Er 79
Er 81
Rb 85
Rb 87
Mo 92

2.6484E+17
9 .7287E+14
1 .4723E+16
3.2262E+17
4.6135E.16
5.7880E+12
3.3294E+15
5.8480E+16
3. 9031E+14
E.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301E+16
S.2577E+16
5.2096E+17
3.8231E+16
3.6606E+16
4 .76933+14
1. 90293+17
5.2922E+18
1.0206E+20
1. 1571E+19
2.8806E+18
8.2737E+20
4.9638E+21
6.96063,10
7.78523+22
1.7989E+21
2.3759E+20
9.12923+06
8.4506E+16
5.9997E+17
2.3111E+17
1.0047E+16
3.2027E+16
8 .1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15
9 .3164E+15
2.9733E+14
8.32633+16
3.0672E+14
2.9837E+14
8.1655E+1S
3.14883+15
1. 63043+16

1.08033-17 6.2955E-01 1.94443-06 9.9322E-05 2.6844E-15 6.16913-10 K 40

1.2289B-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 V 50

5.27S33-13 6.56873-05 1.16263-01 S.s901E+02 1.5108E-08 1.8449E-04 Fe Ss

3.4467E-13

1.8202E-17

1.9116E-06 2.4377E-01 1.6460E+00

3.9749E+01 0.0000+00 1.4419E-03

4.4487Z-11 2.9604E-06 Fe 59

3.8970E-14 2.16173-09 Rb 87

AJBRF Reactor

Nuclide N/cm3 WATr/cm3 JOULE/cm3 G (MeV/g*.) Bq/om3 Ci/cm3 ALI/cm3

Mo 94
Mo 95
Mo 96
No 97
Ko 98
HolOC

AglO7
AglO9
Sbl21
Sbl23
Bal30
Bal32
Bal34
Bal35
Bal36
Bal37
Bal38

318 0
1182
3163

W184
- W186

316.6

1. 0163E+16
1. 7491E+16
1. 8326E+16
1. 0492E+16
2.6511E+16
1.058 0E+16
9.2947E+14
8.6352E+14
1.0679E+16
7.9872E+15
1.4927E+14
1.4223E+14
3.4036E+15
9.2828E+15
1.1060E+16
1.5£17E+16
1.0096E+17
4.7342E+12
1.0455Z+15
5.6455E+14
1.2088E+15
1. 1216E+15

(d) 8.7223E-13 1.2370793+02 3.6003E-01 5.60653+02 1.5153E-08 1.8745s-04

ArBRF Reactor
AJBRF Omaha Veterans Affairs Eospital Reactor Facility Activation

At Cooling Time i 316.57 (d)
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Energy distribution of decay garma-rays

Group E_rasge MeV/cm3^9 Photons/cm3*s

1 ( 10 -0 100 XeV) 9.2909E-01 1.6892E+01

2 ( 0.1 -> 0.2 MeV) 1.2250E-02 7.9035E-02

3 ( 0.2 -> 0.4 MeV) 1.6021E-03 5.34033-03

4 ( 0.4 -> 0.6 MeV) 1.0l51E-09 2.0301E-09

S ( 0.6 -> 0.8 M4eV) 0.0000E+00 0.00003+00

6 ( 0.8 -> 1.0 MeV) 0.0000+00 0.00003+00

7 ( 1.0 -. 1.22 MeV) 1.0259E+00 9.24253-01

8 (1.22 -. 1.44 M4eV) 9.1629E-01 6.8894E-01

9 (1.44 -. 1.66 MeV) 1.3812E-03 8.9110E-04

10 (1.66 -> 2.0 MeV) 0.00003+00 0.0000E+00

11 ( 2.0 -x 2.5 MeV) 0.00003+00 0.0000E+00

12 ( 2.5 -S 3.0 MeV) O.0000E+00 0.0000E+00

13 ( 3.0 -> 4.0 MeV) 0.0000+00 0.0000E+00

14 C 4.0 5.0 S MeV) 0.00003+00 0.0000E+00

1S ( 5.0 -> 6.5 MeV) 0.0000+00 0.0000E+00

18-Group gaum source distribution (Photons/cm3*x)

SCALE-ORNL 18-Group garna Library from 10 MeV to 10 KeV

0.00003+00 0.0000+00 0.0000+00 0.0000+00 O.0000EO+00 0.0000E+00

O.0003+00 0.0000+00 6.89833-01 9.24253-01 0.0000+O00 0.0000E+00

2.0301E-09 2.6701E-03 2.6701E-03 7.9035E-02 8.4462E+00 8.44623O00

AJ3RF Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Pacility Activation

At Cooling Time 316.57 (d)

COMPOSITION

ELEMENT ATOMES/cm3

E 1.94904E+07
He 4.23779E+04
Li 0.00000E+00
Ee 0.00000E+00

E 2.00312E-02
C 1.75161E+07
N 2.65l12E+17
0 7.37926E-06
Na 1.47231.E+16
Mg 4.86300E+05
Al 3.22619E+17
Si 3.56745E+06

S 1.54568E-02
Cl 2.25460E+04
Ar 1.39151E+04

K 4.94701E+16
Ca 6.03257E+16
SC 4.31562E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.40521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.08445E+06
Ge 8.78148E+01
As 8.32629E+16
Se 3.838S2E+08
Er 6.05099E+14
Kr 4.15575E+06
Rb 1.13142E+16
Sr 5.68465E+06

i 7.21479E+00
Er 3.20014E+03
Nb 6.26703E+03
MO 1.09863E+17
Tc 1.52666E+07
Ru 3.71601E+06
Pd 2.26259E+05
Ag 1.79299E+15
Cd 9.92811E+07
In 0.00000E+00
Sn 3.k5275E+06
Sb 1.866613E+16
Te 2.33499E+08

I 3.289413-03
Xe 1.95346E+06
Cs 3.35877E+05
Be 1.40081E+17
La 1.568063E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
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PM 0.00000+00
Sm 0.00000OE
Eu 0.00000+00
Gd O.00000E.-0O
Tb O.OOOOOE+OO
Dy 0.00000+00
no 0.00000+00
Er 0.00000E+00
Tm 0.00000E+00
lb O.OooOOE+OO
Lu 0.OO000OOE00
Ef 6.23082E-02
Ta 8.73872B+04
W 3.94515E+1S

Re 8.92640E+06
Tb 0.00000+00
U O.OOOOOE+00

Np 0.000001E00
Pu O.OOOOOE00

Totals, 8 .58066E.22

AJERS Reactor
A.7RP Omaha Veterans Affairs Sospital Reactor Facility Activ

Time DOSv/h) Sq/g Bq/C

sero 7.986E-04 1.981E+03 - l.S91

316.6 (d) 9.001E-OB 6.982E+01 5.607

AJSRF Reactor
AJSRF Omaha Veterans Aff irs Hospital Reactor Facility Activ

For a volume of 1.0000E+00(cm3) of Rebar

Time Secquerel Gy/b ALI

zero 1.5911+04 7.986E-04 4.386Z-03

316.6 (d) 5.607B+02 9.001E-08 1.8758-04

AJBRF Reactor
AJBRF Omaha Veterans AUfairs Hospital Reactor Facility active

AJ8RF Soil (Side) Flux

m3 Ci/U3 ADI/cm3 WATT/cm3 JOUL/cm3

1,04 4.2991-01 4.386E-03 6.085E-09 1.2370831*02

E+02' 1.515E:02 1.S75E-04 8.722E-13 1.237079E+02

AJBRF Soil (Side) Flux

ation

watt
6.085E-O0
8.722E-13

AaSRF Soil (Side) Flux

Time Sq/Xg XR/Kg Ci/uR 14eV/ga

zero 1.9818+06 7.57SE-lo 5.354S-05 3.194E+03

316.6 (d) 6.9B2E+04 1.0861-13 1.887E-06 3.600E-01

AJSRF Reactor
AJSRF Oeaha Veterans Affairs Nospital Reactor Facility Activation

Time Bglg Sv/h llg Cl Index

zero 1.9813+03 7.9863-04 7.578E-10 3.3231+03

316.6 Id) 6.9121+01 9.001E-08 1.086E-13 3.004E-01

AJBRF Soil (Side) Flux

Step 1 Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

Step 3 * Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step S * Activation of
Cold Pause of

step 6 . Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

step 9:t Activation of
Cold Pause of

Step 10 * Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.92592Z+07(s), i.e.

2.276822+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+406(s), i.e.
2.92S92E+07(a), i.e.

2.276023+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(sj, i.e.
2.925921+07(s), i.e.

2.27682E+06(f), i.e.
2.92592E+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07(s), i.e.

2.27682Z+06(s), i.e.
2.92592E+07(a), i.e.

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.i5
338.65

26.35
338.65

(d)
Cd)

(d)
(d)

(d)
(d)

(d)
(d)

Cd)
(d)

(d)
Cd)

(d)
(d)

(d)
(d)

(d)
Id)

Cd)
(d)

(d)
(d)

Cd)
(d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 Cy)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 Cy)

4. 0Cy)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 Cy)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

Intervals . 2

Intervals . 2

Intervals , 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals .

Intervals .

2

2

Intervals . 2

Intervals . 2

Intervals , 2

Intervals . 2

Intervals . 2

_II

I i' i
Step 13 * Activation of 2.27682E+06(s), i.e. 26.35 Id) 12.06 (y)
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Cold Pause of 2.925923+07(a), i.e.

Step 14 * Activation of
Cold Pause of

Step 15 * Activation ol
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 sActivation of
Cold Pause of

Step 18 Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 Activation of
Cold Pause of

Step 22, Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 . Activation of
Cold Pause of

Step 28 . Activation of
Cold Pause of

f2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.925923+07(5), i.e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

2.276B2E+06(s), i.e.
2.925929+07(5), i.e.

2.276822+06(m), i.e.
2.925922+07(s), i.e.

2.276823+06(a), i.e.
2.925928+07(o), i.e.

3.31020E+06(5), i.e.
2.82258E+07(a), i.e.

2.82600E+06(s), i.e.
2.871008+07(s), i.e.

2.14200E+06(s), i.e.
2.93940E+07(s), i.e.

2.124001+06C5), i.e.
2.94120E+07(6), i.e.

1.38060Z+06(x), i.e.
3.015543.07(a), i.e.

6.893302+05(u), i.e.
3.08467E+07(s), i.e.

2.379456+06(5), i.e.
2.915652+07(s), i.e.

2.4S055*+06(s), i.e.
2.90854Z+07(m), i.e.

4.183963+06(s), i.e.
2.735203+07(s), i.e.

338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
33B.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338 .65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

1S.06 (y)
15.99 Cy)

16.06 Cy)
16.99 (y)

17.06 Cy)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 Ci)

20.07 Cy)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 Cy)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 Cy)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

Intervals * 2

Intervals 2

Intervals . 2

Intervals * 2

intervals . 2

Intervals . 2

Intervals 2

Intervals * 2

Intervals 2 2

Intervals . 2

Intervals . 2

Intervals i 2

Intervals * 2

Intervals 2

Intervals 2

Step 29 t Activation of 3.16070O+06(C), i.e. 36.58 (d) 28.08 (y) Intervals . 2

Cooling Times (s) .

2.8375S+07

328.4 (d)

AJ.RF Reactor

Step * 1

Zlapsed Tim . 26.35 (d)
N/cm3 1ATT/cm3 J0ULB/cm3

otalsa, 8.5807Z322 6.0671E-09 1.237081E+02
Production of E * O. appm/y.

Production of Be i O. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 KLTT/cnm3 JOLI/c3

otals. 8.58073B22 1.0545E-13 1.237079Zt02

Step I 2

Elapsed Time * 1.07 (y)
3/cm3 WAIT/cra3 =/cm3/ca3

otalsa B.58073E22 6.06733-09 1.2370B1Z+02

Production of K * O. appm/y.

Production of He * i0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATr/cm3 =/cmI/ca3

otala* 8.58073+22 1.8728-13 1.237079E+02

G(MeV/g s) Sq/cm3
3.1819E+03 1.5257E+04

Ci(eV/g-s) Bq/cm3
2.3236E-02 1.1171E+02

G(CeV/g*s) Bq/cm3
3.1819E+03 1.53673+04

Ci/cm3 ALI/cm3
4.1235E-07 4.0527Z-03

Ci/cm3 ALI/cI3
3.0193E-09 3.68713-05

Ci/cm3 ALI/cm3
4.1533Z-07 4.089BZ-03

G(MeV/gs) Sq/cm3 Ci/cm3 ALI/cm3

4.1272E-02 1.98433+02 5.3630E-09 6.5491Z-05

Step 3

Elapsed Time 2.07 (y)
N/cm3 WATT/cn3 rO= /cm3

otals, 8.58073.22 6.0674E-09 1.2370S2E+02

Production of K * 0. appe/y.

Production of He * O. appss/y.

Elapsed Time * 3.00 (y)
N/cm3 OATT/cm3 =cUL3/cm3

G(KeV/g*s) Bq/cm3
3.18203+03 1.5452E+04

Ci/cm3 ALI/cm3
4.1763E-07 4.1179E-03

G(HeV/g-s) Bq/cm3 Ci/cm3 ALI/cM3
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otals. 8.5807E+22 2.5081E-13 1.237079E+02 5.52723-02 2.65753+02 7.18233-09 8.7707Z-05

Step . 4

Elapsed Time i 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(4eV/g-8) 8q/cm3

otals. 8.58073+22 6.0675E-09 1.2370823+02 3.1820E+03 1.5518E+04
Production of B O. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 4.00 (y)
NIcm3 U12T/cm3 JOULI/cm3 G(MeV/gs) Sqlci3

otals, 8.5807E+22 3.0012Z-13 1.237079Z+02 6.6140E-02 3.1800E+02

Step . S

Elapsed Time s 4.07 (y)
N/cm3 TW /cm3 JOLE/W3 G(MeV/g's) Sq/cm3

otals, 8.5807S+22 6.06753-09 1.2370823+02 3.1820E+03 1.55703+04
Production of H O 0. appm/y.
Production of Be 0 0. appa/y.

Elapsed Time t 5.00 (y)
N/cm3 WATr/cm3 JOULE/a3 G(KeV/g's) 8q/cm3

otalst 8.58073+22 3.38403-13 1.237079E+02 7.45773-02 3.58563+02

Step . 6

Elapsed Time 5 5.07 (y)
N/cm3 WATZ/cm3 JOULE/cm3 G(ReV/g*s) - Sq/cm3

otals, 8.5807E+22 6.0676E-09 1.2370823+02 3.1820E+03 1.5610E+04
Production of H O. appm/y.
Production of Be O 0. appm/y.

El-psed Time . 6.00 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(NeV/g*s) Bq/cm3

otals. 8.58073+22 3.68123-13 1.2370793+02 8.1125E-02 3.90053+02

Step . 7

- Ci/cm3
4.1942E-07

Ci/cm3
8.59463-09

Ci/cm3
4 .2080E-07

Ci/cm3
9.6909E-09

Ci/cm3
4.2188E-07

Ci/cm3
1. 0542E-08

ALI/cm3
4.13973-03

ALI/cm3
1.04953-04

A8I/cm3
4.1567E-03

ALI/cm3
1.1834E-04

ALI/cm3
4.1698S-03

ALI/cm3

1.2873E-04

Elapsed Time * 6.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otal-. 8.5807Et22 6.06763-09 1.237082E+02 3.18203+03 1.5640Z+04

Production of 8 0. appm/y.

Production of Be . 0. appm/y.

Elapsed Time . 6.99 (y)

N/Cem3 AT5T/cm3 JOULE/cm3 G(MeV/g9s) 8g/cm3

otals, 8.58073+22 3.9118E-13 1.2370793.02 8.6209E-02 4.1449E+02

Step . 8

Elapsed Time . 7.07 (y)
N/cm3 WATT/cm3 JOU11E/cm3 G(NeV/g'S) Bg/cm3

otals. 8.58073+22 6.06763-09 1.237082E+02 3.18203+03 1.56643+04

Production of B O. appm/y.

Production of Be . 0. appm/y.

Elapsed Time . 7.99 (y)

N/cm3 WATT/cm3 ;OtULE/cm3 G(MeV/g*s) Sq/cm3

otals. 8.5807E.22 4.09093-13 1.237079E+02 9.0155E-02 4.3347E+02

Step. 9

Elapsed Time * 8.07 (y)

N/cm3 VAT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 6.06763-09 1.237082E+02 3.18203+03 1.56833+04
Production of B O. appm/y.

Production of He * O. appm/y.

Elapsed Time * 8.99 (y)

N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-) Bq/cm3

otals, 8.5807E+22 4.2299E-13 1.237079E+02 9.3219E-02 4.4820E+02

Step . 10

Elapsed Time . 9.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gIB) Bq/cm3

otals, 8.58073+22 6.0677S-09 1.2370823+02 3.1820E+03 1.56983+04

Production of B . 0. sppm/y.

Production of Be . O. appm/y.

Elapsed Time . 9.99 (y)

Njcm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 4.33783-13 1.2370793+02 9.5597E-02 4.59633+02

Step * 11

Ci/cm3
4.2272E-07

Ci/cm3
1.12033-08

Ci/cm3
4.23363-07

Ci/c~m3
1.1715E-08

ALI/cm3
4.1800E-03

ALI/cm3
1.3680E-04

AILI/cm3
4.1879E-03

ALI/cm3
1.4306E-04

Ci/cm3 ALI/cm3
4.2387E-07 4.1941S-03

Ci/cm3 ALI/cm3
1.21133-08 1.47923-04

Ci/me3 )ALI/cm3
4.2426E-07 4.19893-03

Ci/cm3 ALI/cm3
1.24223-08 1.5170E-04
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Elapsed Time . 10.06 (y)
N/Cm3 WATT/cm3 JOULE/=3 G(MeV/g*s) Bq/cm3 Ci/Cm3 ALI/Cm3

otals, 8.5807E+22 6.0677E-09 1.237082E+02 3:1820E+03 1.5709E+04 4.2456S-07 4.2026E-03
Production of O. appm/y;
Production of He . O. appm/y.

Elapsed Time . 10.99 (y)
N/em3 WATT/cm3 JOL.E/cm3 G(MeV/g*s) Bq/cm3 Ci/em3 ALI/cm3

otalsa 8.5807E+22 4.4215E-13 1.237079B+02 9.7442E-02 4.6850E+02 1.2662E-08 1.5462E-04

Step . 12

Elapsed Time 11.06 (y)
N/cm3 iATr/cm3 JOU8E/cm3 G(MeV/g-s) Bq/cm3 Ci/em3 ALI/cm3

otals. 8.5807E+22 6.0677S-09 1.237082B+02 3.1820E+03 1.5717E+04 4.24805-07 4.2054E-03
Production of B. O. appm/y.
Production of Be O. appm/y.

Elapsed Time . 11.99 (y)
N/em3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3 Ci/em3 ALI/cm3

otals. 8.58073+22 4.4865E-13 1.237079E+02 9.8875E-02 4.7539E+02 1.2848E-08 1.5690E-04

Step . 13

Elapsed Time * 12.06 (y)
N/cm3 1ATr/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 AEI/em3

otals, 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5724E+04 4.2498E-07 4.2077E-03
Production of B * 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/c6W3 J7OlJE/cm3 G(MeV/g*s) Bq/cm3 Ci/em3 ALI/cm3

otals. 8.5807E+22 4.5370E-13 1.2370793+02 9.9988E-02 4.8074E+02 1.2993E-08 1.5866E-04

Step . 14

Elapsed Time * 13.06 (y)
N/em3 WATT/cm3 JoULE/cm3 G(MeV/g's) Bq/Cm3 Ci/em3 aLI/cm3

otals, 8.5807E+22 6.0677E-09 1.237082S+02 3.1820E+03 1.5730S+04 4.25123-07 4.2094E-03
Production of B * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time s 13.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/em3 Ci/cm3 ALI/Cm3

otalst 8.5807E+22 4.5762E-13 1.237079B+02 1.008SE-01 4.8489E+02 1.3105E-08 1.6003E-04

Step . 15

Elapsed Time a 14.06 (y)
N/cm3 WATr/em3 JOULB/cm3 C(MeV/g*s) Bq/Cm3 Ci/em3 ALI/cm3

otals. 8.58075+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5734E+04 4.2523E-07 4.2107E-03
Production of B . O. appm/y.
Production of He O 0. appm/y.

Elapsed Time a 14.99 (y)
N/cm3 WaTr/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.60662-13 1.237079S.02 1.01523-01 4.88123+02 1.31925-08 1.6110F-04

Step . 16

Elapsed Time a 15.06 (y)
N/cm3 VATT/cm3 J0ULM/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.58075+22 6.0677E-09 1.237082Z+02 3.1820E+03 1.57375+04 4.2532E-07 4.2118E-03
Production of H a 0. appm/y.
Production of He D O. appw/y.

Elapsed Time a 15.99 (y)
Y/cm3 WATr/cm3 JOUL/cm3 G(eeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.5807E+22 4.63025-13 1.237079E+02 1.0204E-01 4.9062Z+02 1.32605-08 1.6192E-04

Step . i7

Elapsed Time a 16.06 (y)
N/cm3 WATT/cm3 JO0LS/cm3 G(MeV/rs) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.58075+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57393+04 4.2538Z-07 4.21263-03
Production of E a 0. appm/y.
Production of ae O 0. appm/y.

Elapsed Time a 16.99 (Y)
N/cM3 WATT/cm3 JOULE/c3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.5807E+22 4.6485E-13 1.237079E+02 1.0245E-01 4.9256E+02 1.3312E-08 1.6256E-04

Step a 18

Elapsed Time a 17.06 (y)
N/cm3 WATT/cM3 JOUIE/cm3 G(NeV/gla) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57412+04 4.2544E-07 4.21322-03
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Production of E O. appm/y.
Production of Ee 0. appm/y.

Elapsed Time 17.99 (y)
N/cm3 lMST/cz3 JOlEZ/cm3 G(KeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 8.58071*+22 4.6627E-13 1.237079Z+02 1.02763-01 4.9407B+02 1.33533-08 1.6306E-04

Step * 19

Elapsed Time 18.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gVs) Bq/cm3 Ci/cm3 AILI/cm3

otalsa 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57438+04 4.2548E-07 4.2137E-03
Production of H . O. appm/y.
Production of He . O. appm/y.

Elapsed Time 18.99 (y)
N/cO3 VATZ/cm3 JOULE/cm3 G(NeV/gs) BqJ/c3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.67383-13 1.237079E+02 1.03003-01 4.95243+02 1.3385E-08 1.63453-04

Step . 20

Elapsed Time * 19.09 (y)
N/cm3 I.7T/cm3 JOULE/cm3 G(MeV/g*8) Bq/cm3 Ci/cm3 AI/c=3

otalso 8.5807Z+22 6.0779E-09 1.2370833+02 3.1892Z+03 1.58583+04 4.2859Z-07 4.3209Z-03
Production of H * O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 19.98 (y)
N/C%3 1WIr/cm3 JOUEZ/cm3 G(MeV/p*s) Bq/cm3 Ci/cm3 ALI/cm3

otals- 8.5807E+22 7.6666E-13 1.237079E+02 2.90643-01 5.48723+02 1.48303-08 1.8285E-04

Step * 21

Elapsed Time * 20.07 (y)
1/cm3 AT7T/CM3 JO=L3/em3 G(MeV/S*s) Bq/cm3 Ci/=c3 ALI/cm3

otals. 8.5807E322 6.0735E-09 1.237082E+02 3.1861E+03 1.58573+04 4.2857E-07 4.2903E-03

Production of E i O. appm/y.
Production of He O. appm/y.

Elapsed Time 20.98 (y)
h/cm3 IIA7T/cm3 JOULZ/ae3 G(NeV/I*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 7.3612E-13 1.237079E+02 2.61481-01 5.6496Z+02 1.5269E-08 1.87893-04

Step . 22

Elapsed Time 21.05 (y)
N/cm3 MATT/cm3 JOU8Z/cm3 G(MeV/IV) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0663Z-09 1.2370823+02 3.1810E+03 1.5796Z+04 4.26913-07 4.22153-03
Production of E I 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 21.98 (y)
N/cm3 WATT/cm3 JOUL/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/ce3

otals. 8.58073+22 5.12303-13 1.237079E+02 1.12903-01 5.42843+02 1.46713-OS 1.7916E-04

Step * 23

Elapsed Time * 22.05 (y)
3N/cm3 1ATr/cm3 JOULE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0661E-09 1.2370823+02 3.18083+03 1.5773E+04 4.2629E-07 4.2122E-03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 OST/=e3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 AEI/cm3

otals. 8.5807E+22 4.9597E-13 1.237079E+02 1.0930E-01 5.2554E+02 1.42043-08 1.7345E-04

Step . 24

Elapsed Time 23.03 (y)
N/cm3 WMTT/cm3 JOULE/cm3 G(MeV/Is) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.05723-09 1.23708iE+02 3.1746E+03 1.5665E+04 4.23373-07 4.1167E-03
Production of H * O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 23.98 (y)
N/cm3 WATI/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.4871E-13 1.2370791+02 9.8887E-02 4.75453+02 1.28503-08 1.5692E-04

Step * 25

Elapsed Time * 24.00 (y)
N/cm3 NA7TI/c=3 JOULE/cm3 G(MeV/gqs) Bq/cm3 Ci/cm3 AEI/cm3

otals 8 8.5807E+22 6.04761-09 1.237081E+02 3.1679E+03 1.5523E+04 4.1953E-07 4.00593-03
Production of E * O. appm/y.
Production of He i 0. appm/y.

Elapsed Time * 24.98 (y)
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N/cm3 WATT/Cm3 J0OULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALr/cm3
otals, 8.5807E+22 3.8003E-13 1.237079Z+02 8.3752E-02 4.02683+02 1.08833-08 1.3290E-04

Step * 26

Elapsed Time * 25.06 (y)
N/cm3 WATT/cm3 JOMS/cm3 G(MeV/g*a) Bq/cm3

otals 8.5S807E+22 6.0686E-09 1.237082E+02 3.1827E+03 1.5664E+04
Production of E * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 25.98 (y)
N/cm3 WATT/cm3 JOME/cm3 C(MOV/g9s) Bq/cm3

otals. 8.5807E+22 4.05233-13 1.237079Z+02 8.93053-02 4.2938E+02

Step * 27

Elapsed Time s 26.06 (y)
N/cm3 WATT/cm3 JOtltR/cm3 G(KeV/g*s) Bq/cm3

otals. 8.58073+22 6.0695E-09 1.237082E+02 3.18332+03 1.56993+04
Production of B * 0. appsm/y.
Production of He * 0. appm/y.

Elapsed Time * 26.98 (y)
N/em3 WATT/cm3 JOULE/cm3 OCMeV/g*u) Bq/cm3

otals. 8.58073+22 5.9840E-13 1.237079Et02 2.2478-01 4.54453+02

Step * 28

Elapsed Time * 27.11 Iy)
N/cm3 WATT/cm3 JOMA/cm3 G(MeV/g*s) 8q/cm3

otals. 8.58073+22 6.08523-09 1.2370833+02 3.1944E+03 1.S906E+04
Production of W 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 27.98 (y)
N/cm3 WATT/cm3 JOULE/cM3 G(MeV/g*s) Bq/cm3

otals. 8.58073+22 8.7223E-13 1.2370793+02 3.6003E-01 5.6065E+02

Ci/cm3 ALI/cm3
4.2336E-07 4.1949E-03

Ci/cm3 ALI/cm3
1.1605E-08 1.4171E-04

Ci/cm3 ALI/cm3
4.24303-07 4.2120E-03

Ci/cm3 ALI/cm3
1.2282E-08 1.51183-04

Ci/cm3 ALI/cm3
4.29893-07 4.3863E-03

Ci/cm3 ALI/cm3
1.51533-08 1.8745E-04

Step * 29
AJBRF Reactor

AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 28.08 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JBULE/cm3 O(MeV/g's) Bq/cm3

N 14 2.6484E.17
Y 15 9.72S7E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

K 39 4.61353+16
K 40 5.78803+12 1.08033-17 6.29553-01 1.9444E-06 9.9322E-OS
Y 41 3.3294E+15

Ca 40 5.84803+16
Ca 42 3.90313+14
Ca 43 8.1440E+13
Ca 44 1.25245+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.83013+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.76i3E+14 1.22893-23 8.33293+01 9.53243-12 7.0337E-11
V 51 1.9029E+17

Cr 50 5.29223+18
Cr 51 9.9804Z+07 1.69503-13 5.85303-07 1.17SZ-01 2.89033+01
Cr 52 1.02063+20
Cr 53 1.1571E+19
Cr 54 2.88063+18
Cr 55 2.4728E+02 1.42293-13 4.3606Z-11 4.2634E-04 8.06893-01
Mn 55 8.2737E+20
lln 56 1.9982E+08 6.0332Z-09 8.0809E-05 3.1595E+03 1.4918E+04
Fe -54 4.9638E+21
Fe 55 9.22003+10 6.98773-13 8.70083-OS 1.54003-01 7.4046Z+02
Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe 59 1.04113+09 3.9306Z-11 2.18003-04 2.7799E+01 1.87711+02
Co 59 8.45063+16
Co 60ml 3.66043+03 4.1217E-14 3.7368Z-11 3.48343-03 4.0374E+00
Ni 58 5.99973+17
Ni 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.56873.18
Cu 64 8.20595+05 6.30303-13 4.15823-08 2.9518E-01 1.24383+01
Cu 65 6.9920E+17

Ci/cm3 ALI/cm3 T/2

2.6844E-15 6.16913-10 1.280E+03 (My) K 40

1.90103-21 3.44793-16 1.489E+ll(My) V SO

7.8117Z-10 1-0990E-06 2.7703+01 (d) Cr 51

2.18083-11

4. 03192-07

2. 0012E-08

1.1301Z-09

3.7296E-03

2.4438E-04

3.5403+00 (m)

2.579E+00 (h)

2.735E+00 (y)

Cr 55

Mn 56

Fe 55

5.0732E-09 3.37603-04 4.450Z+01 (d) Fe 59

1.0912Z-10 6.8663E-09 1.0473+01 (m) Co 60ml

3.3618E-10 1.4932E-06 1.270E+01 (h) Cu 64
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Cu 66 1.0492Z+03 4.3878E-13 1.9372F-10 2.42273-02 2.376S3+00 6.4231E-11 3.8025S-08 s.1003+00 (m) Ca 66
Zn 64 2.4084S+16
Zn 66 1.3826S+16
Zn 67 2.0316E+15
Zn 68 9.3164.S15

AJBRF Reactor

Nuclide N/cm3 WATT/cm3 JOUL3/cm3 G(MeV/g*s) iq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733S+14
As 75 6.3263S+16
As 76 8.0992S+OS 1.4176S-12 1.93803-07 3.1969S-01 5.9245S+00 1.6012E-10 9.4793E-06 1.097E+00 (d) As 76
Br 79 3.06723+14
Br 81 2.9837E+14
Rb 85 8.1655S+15
lb 87 3.1488+.15 1.82023-17 3.9749E+01 0.0000+00 1.4419S-03 3.89703-14 2.16173-09 

4
.7963+04(My) Rb 87

No 92 1.63043+16
No 94 1.0163S+16
No 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
No 98 2.6511S+16
MolOO 1.05803+16
AglO7 9.2947E+14
AglO9 8.6352S+14
AgilO 4.79833+01 2.6091E-l 9.2982S-12 5.8305S-03 1.3464E+00 3.63893-11 8.85793-10 2.4703+.1 (3) Ag1lO
Sbl21 1.0679E+16
Sbl22 8.4363.S05 4.0316E-13 1.35493-07 1.36883-01 ,2.51023+00 6.78443-11 4.26913-06 2.696E+00 (d) Sb122
Sbh23 7.9872E+15
Bal30 1.49273+14
Ba132 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Ba138 1.0096E+17

Wl1O 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
E184 1.2088E+15
1186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807S+22 6.0767E-09 1.2370833+02 3.1884i+03 1.5905S+04 4.29863-07 4.32793-03
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 28.08 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 2.044183+07
He 4.44466B+04
Li 0.0000E+00
Be 0.00000+00

B 2.10091E-02
C 1.83724E+07
N 2.65812E+17
0 7.51103E-06

Na 1.47231E+16
Mg 5.09453E+05
Al 3.22619E+17
Si 3.74167E+06

S 1.55319E-02
Cl 2.34700E+04
Ar 1.47915E+04

K 4.94701E+16
Ca 6.03257E+16
Sc 4.34257E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521S+22
Co 8.45059E+16
Hi S.81316E+17
Cu 2.267933+18
Zn 4.95553E+16
Ga 2.18589E+06
Ge 9.202853+.1
As 8.32629E+16
Se 4.017813+08
Br 6.05099E+14
Kr 4.35489E+06
Rb 1.131423E+16
Sr 5.823713.E+06

Y 7.52193E+00
Zr 3.33677E+03
Nb 6.33347E+03
Mo 1.09868E417
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Tc
Ru
Pd
Ag
Cd
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Tb
Dy
Ho
Er
TM
Yb
Lu
Ef
Ta

Re
Th

Np
PU

1.59312E+07
3 .89724E.06
2 .37239E+OS
1 .79299E+15
1.03930E+o0
5 .01239E-06
4.02083E+06
1 .S6661E+16
2.41134E+08
3 .33447E-03
1.98472E+06
3 .62678E+Qs
1.40818E+17
1.64503E+06
O .OOOOOE+OO
O .OOOOOE+oo
O .OOOOOE+0O
O .OOOOOE+OO
O .OOOOOE+O0
O .OOOOOE.+O
O. OOOOOE+00
O .OOOOOE+OO
O .00000E+00
O .00000E+0
O .OOOOOE+OO
O .OOOOOE+OO
O .OOOOOE+00
O .OOOOOE+OO
6 .53498E-02
E .797413.E+04
3.94515E+15
9.27828E+06
0.00000E+0O
0.00000E+00
O.OOOOOE+O0
O.OOOOOE+OO

Production of H. O. appm/y.

Production of He . O. appm/y.
AJBRP Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay game-rays

Group range HeV/cm33s Photons/cm3*s

1 ( 10 -> 100 ReV) 1.2939E+00 2.3525B+01

2 ( 0.1 -> 0.2 MeV) 1.3970B+00 9.0131B+00

3 ( 0.2 -> 0.4 MeV) 1.0951B+00 3.6504E+00

4 C 0.4 -, 0.6 MeV) 4.7844E+00 9.568SE+00

S ( 0.6 -> 0.8 "eV) 3.7152E-01 5.3075E-01

6 ( 0.8 -, 1.0 HeV) 1.24t9E+04 1.3877E+04

7 ( 1.0 -. 1.22 MeV) 1.2419Z+02 1.1188E+02

B (1.22 -. 1.44 MeV) 1.26662+02 9.52321+01

9 (1.44 -,1.66 MeV) 1.7164S-01 1.1074E-01

10 (1.66 -. 2.0 MeV) 7.4250E+03 4.0574B+03

11 ( 2.0 -, 2.5 KeV) 4.51941+03 2.0086E+03

12 ( 2.5 -. 3.0 MeV) 7.9297E+02 2.8835E+02

13 C 3.0 -, 4.0 MeV) 7.95241+01 2.2721E.01

14 ( 4.0 -. 5.0 HeV) 0.0000E+00 0.0000E.00

15 ( 5.0 -- 6.5 ReV) 0.0000+00 0.000O0+00

l-Group ganma source distribution (Photons/cie3*z)

SC&LS-ORNL 18-Group gama Library from 10 MeV to 10 KeV

0.0000E+00 0.00001+00 0.0000+00 0.0000+00 2.2721E+01 2.8835Z+02

2.0086E+03 4.05741+03 9.53431+01 1.1188B+02 1.38771+04 5.30753-01

9.5688E+00 1.82521+00 1.8252E+00 9.01311+00 1.17631+01 1.17631+01

AJBRF Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 328.42 (d)

Nuclide N/cm3 WATr/cm3 JOUIZ/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

x 14
N15

Ka 23
Al 27

K 39
x 40
X 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47

2.6484E+17
9.7287E+14
1.47233+16
3.2262E+17
4.6135E+16
5.7880E+12 1.08033-17 6.2955E-01 1.9444E-06 9.9322E-OS 2.6844S-15 6.1691E-10 K 40

3.3294S+15
5.8480E+16
3.903iE+14
8.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301E+16
5.2577E+16
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Ti 49
Ti 49
Ti SO

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
ln 55
Fe 54
re 55
Fe 56
Pe 57
Fe 56
Pe 59
Co 59
xi 58
xi 60
Ni 61
xi 62
Xi 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Bb 87
No 92

5.2096E+17
3.8231E+16
3.6606E+16
4.7693E+14
1.9029E+17
5.2922E+18
1.0206E+20
1.15731E+19
2.8806E+18
8.2737E+20
4.963&E+21
7.34121+10
7.7852Z+22
1.79893E21
2.3759E+20
6.2461E+06
8 .4506E+16
5.99973+17
2.31111+17
1.00473.16
3.2027B+16
8.16102+15
1.5687E+18
6.992OE+17
2 .4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E+15
3.14883+15
1.6304B+16

1.22891-23 8.3329E+01 9.5324E-12 7.03378-11 1.9010B-21 3.4479E-16 V SO

1.945BE-045.56371-13 6.9278E-05 1.2262E-01 5.89571+02 1.5934E-08

2.35821-13 1.30791-06 1.6678E-01 1.12621+00 3.0437E-11

1.8202E-17 3.9749E+01 0.00003+00 1.4419E-03 3.8970B-14

Pe 55

2.0255E-06 Fe 59

2.1617E-09 Rb 87

AJBRF Reactor

Nuclide N/cm3 WATr/cm3 JOtLHE/crm3 G(NeV/g*s) Bq/cm3 Ci/cm3 AEL/cm3

No 94
No 95
No 96
No 97
No 98
Xo0O1
Agl07
AglO9
Sb121
Sb123
Bal30
Eal32
Ba134
Bal35
Bal36
Bal37
Bal38

1180
1182
W183
3184

W186
328.4

1. 0163E+16
1.7491E+16
1.8326E+16
1. 0492E+16
2.65113+16
1.0580E+16
9.2947E+14
8.6352E+14
1. 0679E+16
7.9872E+15
1.4927E+14
1.4223E+14
3.4036E+1S
9.2828E+1S
1.1060E+16
1.5817E+16
1. 0096E+17
4.7342E+12
1. 0455E+1S
S.6455E+14
1.2088E+15
1.1216E+1S

(d) 7.9222E-13 1.237079E+02 2.8940E-01 5.9070E+02 1.5965E-08 1.9661E-04

AaBRP Reactor
AJBRP Om4aha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 328.42 (d)

Energy distribution of decay gamma-rays

Group E1range
1 C 10 -a 100 UeV)
2 C 0.1 -. 0.2 MeV)
3 C 0.2 -a 0.4 NeV)
4 C 0.4 -a 0.6 MeV)
5 C 0.6 -a 0.8 MeV)
6 C 0.8 - 1.0 eV)
7 C 1.0 -a1.22 MeV)
8 (1.22 -aI.44 MeV)
9 (1,44 -a1.66 MeV)

10 (1.66 -a 2.0 MeV)
11 C 2.0 -a 2.5 MeV)
12 ( 2.S -a 3.0 MeV)
13 C 3.0 -a 4.0 MeV)
14 C 4.0 - 5.0 eV)
15 C 5.0 -a 6.5 MeV)

MeV/cm3*s
9.7988B-01
8.3816E-03
1.0961E-03.
1.0151E-09
O.OOOOE+00
O.OOOOE+00
7.01911-01
6.2691B-01
9 .4990E-04
0.0000+00
O.OOOOE+00
O. OOOOE+00
O.OOOO+OO
O.OOOOE+00
O.OOOOE+OO

Photons/ne3e
1. 78161+0O
5.4075E-02
3.6537E-03
2.0301E-09
0.0000+00
O.OOOOE+00
6. 3235E-01
4.7136E-01
6.1284E-04
O.OOOE+00
0.0000+00
0.00003+00
O.OOOOE+00
0.0000+00
0.0000+00

18-Group gasmma source distribution (Photons/cm3zs)
SCALE-ORM 18-Group ganma Library from 10 MeV to 10 ReV

O.OOOO+00 0.OOOOE+OO O.OOOOE+00 O.OOOE+00 O.OOOOE+00 0.00003+00
0.0000+00 O.OOOO+OD 4.71988-01 6.3235E-01 0.00003+00 0.0000B+00
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2.0301Z-09 1.8269E-03 1.8269E-03 5.4075E-02 8.9080E+00 8.9080E+00

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 328.42 (d)

COMPOSITION

ELSLW ATOMES/cm3

K 2.04418E+07
e 4 .44466E+04

Li 0.0000O0E+00
Be 0.00000E+00

B 2.10091E-02
C 1.S3704E+07
N 2.65812E+17
0 7.64280E-06

Ka 1.47231E+16
Mg 5.10037E+05
Al 3.22619E+17
Si 3.74168E+06
S 1.62310E-02

Cl 2.36468E+04
Ar 1.45826E+04
K 4.94701E+16

Ca 6.03257E+16
Sc 4.54114E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20'
Na 8.27369E+20
Fe 8.48521E+22
co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.18620E+06
Ge 9.21017E+01
As 8.32629E+16
Se 4.02591E+08
Br 6.05099E+14
Er 4.35862E+06
Rb 1.131428+16
Sr 5.S6216E+06
V 7.S67025+00

zr 3.35636E+03
Sb 6.71909E+03
No 1.09868E+17
Tc 1.60118E+07
Ru 3.89743E+06
Pd 2.37341E+05
Ag 1.79299E+15
Cd 1.04145E+08
In 0.00000E+00
Sn 4.04083E+06
Sb 1.86661E+16
Te 2.449302+0a
I 3.45012E-03

Xe 2.04882E+06
Cs 3.55176£+05
8a 1.40818E+17
La 1.64521E+06
Ce 0.00000E+00
Pr 0OO0000E+00
Nd 0.0000oEO0
P3 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
Tb 0.00000E+00
Dy 0.00000E+00
Ho 0.00000E+00
Zr 0.00000E+00
TM 0.00000E+00
Yb 0.00000E+00
Lu 0.00000E+00
Ef 6.53499E-02
Ta 9.18700E+04
1 3.94515E+15

Re 9.36372E+06
Th 0.00000E+00
U 0.00000E+00

Np 0.00000E+00
Pu 0.00000E+00

Totals, 8.58066E+22

AJBRF Reactor AJBRF Soil (Side) Flux
AJERP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D (Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cm3
zero 7.971E-04 1.981E+03 1.590E+04 4.299E-01 4.328E-03 6.077E-09 1.237083E+02
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328.4 (d)

AJBRF Reactor

7.235E-08 7.356E+01 5.907E+02 1.596E-02 1.966E-04 7.922E-13 1.237079E+02

AJBRF Soil (side) Plux

AJ,9RP Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.00003+O0Ccm3) of Rebar

Time Becquerel Sv/h ALI Matt

zero 1.590E+04 7.971E-04 4.3281-03 6.077E-09

328.4 td) 5.9073+02 7.2353-08 1.966E-04 7.9223-13

AJBRP Reactor
A3ERF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time BqKp Dl/Xg Ci/K9 meV/g*s

zero 1.981E+06 7.568E-10 5.353E-05 3.1883+03

328.4 (d) 7.356Z.04 9.866E-14 1.988E-06 2.894Z-01

WEEP Reactor
AJ,9RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h U/g Cl Index

zero 1.9811+03 7.9711-04 7.568E-10 3.3212+03

328.4 td) 7.3563.01 7.235E-08 9.866E-14 2.915Z-01

W3RRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Elapsed Time.

Step 1 Activation o
Cold Pause o

Step 2 Activation o
Cold Pause o

Step 3 t Activation o
Cold Pause o

Step 4 * Activation o0
Cold Pause ol

Step 5 Activation of
Cold Pause of

Step 6 a Activation of
Cold Pause o0

Step 7 Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 * Activatson of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

'f 2.27682E+06(a), i.e.
,f 2.925929+07(x), i.e.

f 2.276829+06(C), i.e.
f 2.925923+07(s), i.e.

f 2.27682+066(s), i.e.
f 2.92592E+07(a), i.e.

,2.27682E+06(a), i.e.
f2.925929+07(a), i.e.

,2.276823+06(a), i.e.
f2.925928+07(s), i.e.

f2.27682E+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(a), i.e.
2.925921+07(s), i.e.

2.276829+06(C), i.e.
2.92592Z+07(s), i.e.

2.27682E+06C(), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925929+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(as), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(a), i.e.

2.27682E+06(s), i.e.
2.92592Z+07(s), i.e.

2.276821+06(s), i.e.
2.92592E+07 Ca), i.e.

2.27682E+06(s), i.e.
2.925922+07(s), i.e

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925921+07(e), i.e.

3.310202+06(a), i.e.
2.82258E+07(a), i.e.

2.82600E+06(s), i.e.
2.87100.E07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

38.31 Cd)
326.69 (d)

32.71 (d)
332.29 Cd)

26.35 Cd)
365.00 Id)

1.07 (y)
2.00 Cy)

2.07 (y)
3.00 (y)

3.07 Cy)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 Cy)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 Cy)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 Cy)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 Cy)

16.06 Cy)
16.99 (y)

17.06 Cy)
17.99 (y)

18.06 (y)
18.99 (Y)

19.09 Cy)
19.98 (y)

20.07 (y)
20.98 (y)

Intervals * 2

Intervals . 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals, 2

Intervals 2

Intervals * 2

Intervals 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals 2

Intervals 2 2

Intervals 2 2

Intervals 2 2

Intervals 2

Intervals 2 2

Intervals a 2
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Step 22 * Activation of
Cold Pause of

Step 23 Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 Activation of
Cold Pause of

Step 28 . Activation of
Cold Pause of

Step 29 * Activation of
Cold Pause of

2.14200E+06(s), i.e.
2.939409+07(s), i.e.

2.12400E+06(s), i.e.
2.941202+07(m), i.e.

1.38060E+06(s), i.e.
3.01554E+07(s), i.e.

6.89330E+05(s), i.e.
3.08467E+07(s), i.e.

2.37945E+06(s), i.e.
2.91565B+07(s), i.e.

2.45055E+06(s), i.e.
2.90OS4+07(s), i.e.

4.183969+06(s), i.e.
2.735202+07(a), i.e.

3.160703+06(s), i.e.
2.83753E+07C(), i.e.

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 Cd)
316.57 (d)

36.58 (d)
328.42 (d)

21.05 (y)
21.98 (y)

22.05 (y)
22.98C (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 fy)

2S.06 (y)
25.98 (y)

26.06 (y)
26.8 C (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals i 2

Intervals * 2

Step 30 * Activation of 4.290963+06(s), i.e. 49.66 (d) 29.11 (y) Intervals s 2

Cooling Times (s)

2.7245E+07

315.3 (d)

AJSRF Reactor

Step . 1

Elapsed Time . 26.35 (d)
N/cm3 VATT/cm3 JOULB/cm3 G (MeV/g-s) Bq/cm3

otals, 8.5807E+22 6.0671E-09 1.237081X+02 3.1819E+03 1.5257E+04
Production of E * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 365.00 (d)
N/cgs3 WATT/cm3 JOUIE/cm3 G(MeV/gs) Bq/cm3

otals. 8.5807E+22 1.0545E-13 1.2370793+02 2.3236E-02 1.1171E+02

Step . 2

Elapsed Time 1.07 (y)
N/cm3 WATT/cm3 JOL/cm3 G(NeV/gIs) Bg/cm3

otalss *.5807E+22 6.0673E-09 1.237081E+02 3.1819E+03 1.53671+04
Production of * O. appms/y.
Production of He * 0. appm/y.

Elapsed Time * 2.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 O(MeV/grs) Bi/cm3

otals. 8.5807E+22 1.8728E-13 1.237079E+02 4.1272E-02 1.98431+02

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WAT1T/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals, 8.5807E.22 6.0674E-09 1.237082B+02 3.1820E+03 1.5452B+04
Production of E * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 JOtIL/cm3 G(Mev/grs) Bq/cm3

otals, 8.5807E+22 2.5081e-13 1.237079E+02 5.5272E-02 2.65751+02

Step .. 4

Elapsed Time a 3.07 (y)
N/cm3 NATT/cm3 JOL/cm3 G(MeV/us) Bq/cm3

otals. 8.5807E+22 6.0675E-09 1.2370422+02 3.1820E+03 1.5518E+04
Production of H * O. a.pay.
Production of He * 0. appmly.

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/cm3
3.01931-09 3.6871E-05

Ci/cm3 ALI/cm3
4.1533E-07 4.0898E-03

Ci/cm3 ALI/cm3
5.36301-09 6.5491E-OS

Ci/cm3 ALI/cm3
4.1763E-07 4.1179E-03

Ci/cm3 ALI/cm3
7.18231-09 8.7707E-05

Ci4 4m3 AL4 3 -3
4.1942E-07 4.1397E-03

Elapsed Time , 4.00 (y)
N/aKcm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 8.5807Z+22 3.0012E-13 1.237079E+02 6.6140E-02
Sq/cm3 Ci/cm3 AEI/cm3

3.18001+02 8.5946-0.9 1.0495E-04

Step. 5

Elapsed Time , 4.0 o (y)
N/cm3 WATT/cm3 3aULE/cm3 G(MeV/g*s) Bq/cm3

otala, 8.5807E+22 6.06752-09 1.2370821+02 3.2820E+03 1.5570E+04
Production of H * O. appm/y.
Production of He * 0. appm/y.

Ci/cm3 ALI/cm3
4.208OE-07 4.1567E-03
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Elapsed Time * 5.00 (y)
N/cm3 WATT/cm3 JO= /cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807B+22 3.3840E-13 1.237079E+02 7.4577E-02 3.58563+02 9.6909E-09 1.1834E-04

Step . 6

Elapsed Time . 5.07 (y)
N/cm3 WASr/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst S.5807B+22 6.0676E-09 1.237082B+02 3.1820E+03. 1.5610E+04 4.2188Z-07 4.1698E-03
Production of H i O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WAST/cm3 JOULB/c03 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.S807E+22 3.6812E-13 1.2370793+02 8.1125E-02 3.9005B+02 1.0542B-08 1.28733-04

Step . 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOME3/CM3 O(NeV/g*a) Bg/cm3 Ci/cm3 ALI/Cm3

otals. 8.58073+22 6.0676E-09 1.237082E+02 .3.18203+03 1.5640E+04 4.22723-07 4.1800E-03
Production of H * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 JOLE/cm3 G(NeV/gns) 8q/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 3.9118B-13 1.2370793+02 8.62093-02 4.1449E+02 1.1203E-08 1.36803-04

Step I 8

Elapsed Time t 7.07 (y)
N/cm3 WATS/cm3 JOLB/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06763-09 1.2370823+02 3.18203+03 1.56643+04 4.2336E-07 4.1879E-03
Production of H . o. &pp./y.

Production of He s 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.0909E-13 1.2370793+02 9.0155E-02 4.3347E+02 1.1715E-08 1.4306E-04

Step . 9

Elapsed Time a 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 6.0676E-09 1.237082E+02 3.18203+03 1.5683B+04 4.2387E-07 4.1941S-03
Production of 11 0. appm/y.

Production of Be . 0. appm/y.

Elapsed Time . 8.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 GCNeV/g*a) Bg/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.22993-13 1.237079B+02 9.3219B-02 4.4820E+02 1.2113E-08 1.4792B-04

Step . 10

Elapsed Time . 9.07 (y)
N/cm3 WASS/cm3 JIOULI/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.5698B.04 4.2426E-07 4.1989E-03
Production of B O. appm/y.

Production of He * 0. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(Mev/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.3378E-13 1.237079E+02 9.5597E-02 4.59633+02 1.24223-08 1.51703-04

Step . 11

Elapsed Time . 10.06 (y)
N/cm3 WAST/cm3 JOULE/cm3 GCNeV/gr ) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22. 6.0677E-09 1.237082E+02 3.1820E+03 1.5709E+04 4.2456B-07 4.2026B-03
Production of I * 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time . 10.99 (y) -

N/cm3 WASS/cm3 JOmLE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. B.5807B+22 4.4215E-13 1:237079E+02 9.7442E-02 4.6850E+02 1.2662E-08 1.5462E-04

Step . 12

Elapsed Time * 11.06 (y)
N/cm3 WAST/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0677E-09 1.2370821+02 3.18203+03 1.5717E+04 4.2480E-07 .4.2054E-03
Production of B .0. appm/y.

Production of Be a O. appm/y.

Elapsed Time * .11.99 CT
N/cm3 WATT/cm3 JOULB/cm3 G(MeV/gr) Bq/cm3 Ci/cm3 AI/cm3

otals. 8.5807E+22 4.4865E-13 1.237079E+02 9.8875E-02 4.7539E+02 1.28483-08 1.56903-04
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Step . 13

Elapsed Time 12.06 (y)
N/em3 1ATS/Cm3 JOUE/Cem3 G0(eV/S*s) Bq/cm3

otals. *.5807E+22 6.0677E-09 1.237082E+02 3.1S20E+03 .1.57242+04
Production of H 0 O. appm/y.
Production of He . 0. appm/y.

Ci/Cm3
4.249SE-07

ALI/em3
4.2077E-03

Elapsed Time , 12.99 (y)
N/em3 WATT/cm3 JOULE/em3 G(NeV/g s)

otals. 0.5607E+22 4.5370E-13 1.237079E+02 9.99BBE-02

Step i 14

Elapsed Time s 13.06 (y)
N/em3 WATS/Cm3 JOULE/cm3 G(NeV/qr/s)

otalso 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of E 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 13.99 (y)
N/em3 WATS/em3 JOULE/=3 G(MeV/g*s)

otals. t.5807E+22 4.5762E-13 1.237079E+02 1.0085E-01

Step * 15

Elapsed Time * 14.06 (y)
N/cm3 WATT/ce3 JOULI/cm3 G(NeV/g-s)

otals. S.5807Et22 6.0S77E-09 1.237082E+02 3.1820S.03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 14.99 (y)
N/Cem3 WATT/Cm3 /eULU/cm3 G(MeV/gWs)

otals. *.5807E+22 4.6066E-13 1.237079E+02 1.0152E-01

Step 16

Elapsed Time 15.06 (y)
N/em3 WWAT/crm3 JOULE/cm3 G(NeV/gWs)

otals. 8.5807E+22 6.0677E-09 1.2370821+02 3.18201+03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 15.99 (y)
N/em3 WA2T/cm3 JOULV/=e3 G(MeV/g-s)

otals. 8.5807E+22 4.6302E-13 1.237079E+02 1.02041-01

Step . 17

Elapsed Time , 16.06 (y)
N/cm3 fMTT/cm3 JOJL/cm3 G(MeV/g*s)

otalss 8.5807E+22 6.0677E-09 1.237082E+02 3.1B20E+03
Production of H 0 O. appm/y.
Production of He 0. . appm/y.

Bq/cm3
4.8074E+02

Bq/cm3
1.573 0+04

Bq/cm3
4.8489E+02

Bq/em3
1. 57341+04

Bq/cm3
4. 8812E+02

Bq/em3
1.5737E+04

Bq/cm3
4.9062E+02

B Eq/em3
1.5739E+04

Bq/cm3
4. 9256E+02

B Rq/cm3
L.5741E+04

Bq/em3
4.9407E+02

Ci/em3 ALI/em3
1.2993E-08 1.5B66E-04

Ci/Cm3
4.2512E-07

Ci/Cm3
1.3105E-08

Ci/Cm3
4.2523E-07

Ci/em3
1.3192E-08

Ci/Cem3
4.2532E-07

Ci/cm3
1.3260E-08

Ci/Cem3
4.2538E-07

Ci/em3
1.3312E-08

Ci/Cm3
4.25448-07

Ci/cm3
1.3353E-08

ALI/Cm3
4.2094E-03

ALI/em3
1.6003E-04

ALI/cm3
4.21073-03

ALI/Cem3
1.61103-04

ALI/cm3
4.2118E-03

ALZ/cm3
1.61923-04

ALI/em3
4.2126E-03

ALI/Cem3
1.62561-04

ALZ/Cm3
4.21328-03

ALI/Cm3
1.6306E-04

Elapsed Time , 16.99 (y)
N/Cm3 WATT/cm3 JOULI/cm3

otals, 8.5807E+22 4.6485E-13 1.237079E+02

Step * 18

Elapsed Time 17.06 (y)
N/cm3 .IATT/cm3 JOULE/cm3

otalt 8.58071+22 6.0677E-09 1.237082S+02
Production of E * 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time * 17.99 (y)
N/em3 WATr/cm3 JOULE/cm3

otalsa, 8.58073+22 4.66273-13 1.237079E+02

Step . 19

Elapsed Time a 18.06 (y)
N,/cm3 WATT/cm3 J0ULE/em3

otals t.5807E+22 6.0677E-09 1.237082E+02
Production ofH B 0. appm/y.
Production of ge . 0. appnwy.

Elapsed Time 1B.99 (y)
N/cm3 WArr/Cm3 JOULE/em3

otals, 1.5807E+22 4.6738E-13 1.2370792+02

Step * 20

1

3 .

a
21.

G (MeV/g*s)
.0245R-01

G (NeV/g-s)
1820E+03 3

(MeV/gss)
0276E-01 4

G(MeV/g*a) Bq/em3
3.1820E+03 1.5743E+04

Ci/em3 ALI/Cm3
4.2548E-07 4.21371-03

G(MeV/g-s) Bq/cm3
1.0300E-01 4.9524E+02

Ci/cm3 ALI/Cm3

1.3385E-08 1.6345E-04
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Elapsed Time * 19.09 (y)
N/cm3 WATT/cm3 JO.UE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 6.0779E-09 1.237083B+02 3.1892E+03 1.55D+04
Production of B 0. appm/y.
Production of He . 0. *ppm/y.

Elapsed Time * 19.98 ty)
N/cm3 A7TZ/cm3 GOULX/cm3 G(MeV/gsg) Sq/cm3

otals. 8.5807E+22 7.66661-13 1.237079B+02 2.9064E-01 5.4872R*02

Step * 21

Elapsed Time i 20.07 (y)
V/cm3 W ATT/=3 JOULE/cm3 G(WeV/g~s) Bq/cm3

otals. 8.5807B+22 6.0735E-09 1.2370821+02 3.18611+03 1.5857E+04
Production of .B 0. appm/y.
Production of Be 0. appmi/y.

Elapsed Time * 20.98 (y)
N/cm3 IKATT/cm3 JO0UE/cm3

otalso 8.5807E+22 7.3612E-13 1.237079E+02

Step s 22

Elapsed Time * 21.05 (y)
N/cm3 IWATT/cm3 JO0E/cm3

otals. S.S807E+22 6.0663B-09 1.237082E+02
Production of S 0. appm/y.
Production of He . 0. *ppm/y.

Elapsed Time i .21.98 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 8.58071+22 5.1230E-13 1.237079E+02

Step * 23

Elapsed Time 22.05 ty)
N/cm3 NATT/cm3 JOULE/cm3

otals. 8.58071+22 6.06613-09 1.237082E+02
Production of E * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 22.98 (y)
N/cm3 1ATP/cm3 JOULE/cm3

otals. S.5807E+22 4.9597E-13 1.237079E+02

Step * 24

Elapsed Ti * 23.03 ty)
N/cm3 WAT/cm3 JOmZE/cm3

otals. 8.5B07E+22 6.0572E-09 1.237081B+02
Production of N * D. appm/y.
Production of Be O 0. appm/y.

Elapsed Time * 23.98 ty)
K/cm3 WATT/cm3 JOUE/cm3

otals. 8.5807E+22 4.4871E-13 1.237079E+02

Step * 25

Elapsed Time . 24.00 ty)
N/cm3 WATr/cm3 JOULE/cm3

otals. 8.5807B+22 6.0476E-09 1.237081E+02
Production of H * O. appm/y.
Production of He * 0. appm/y.

Elapsed Time 24.98 (y)
N/cm3 WATT/cm3 =OULE/cm3

otals. *.5807E+22 3.8003E-13 1.237079E+02

G(NeV/g*s) Bq/cm3
2.6148-01 5.64961.02

G(NeV/g-s)
3.1810+03

O G(eV/g*s)
1.1290E-01

G (NeV/g's)
3.1808E+03

G(neV/gss)
1.0930E-0O

O XeV/g*s)
3.1746E+03

G(NeVig*s)
9.8887E-02

G (MeV/g's)
3.1679E+03

G (NeV/ges)
8.3752E-02

) Bq/cm3
1.5796E+04

Sq/cm3
5.4284E.02

Bq/cm3
1.5773E+04

Bq/cm3
5.2554E+02

Bq/cm3
1.5665E+04

Bq/cm3
4.7545E+02

Bq/cm3
1.5523E+04

Bq/cm3
4.0268+02

Bq/cm3
1.5664E+04

Bq/cm3
4 .293tE+02

Ci/cm3
4.28S9E-07

Ci/cm3
1.48301-08

Ci/cm3
4.28571-07

Ci/cm3
1.5269E-08

Ci/cm3
4.26911-07

Ci/cl3
1.4671E-08

Ci/cm3
4.2629E-07

Ci/cm3
1.4204E-08

Ci/cm3
4.2337E-07

Ci/cm3
1.2850E-08

Ci/cm3
4.19531-07

Ci/cm3
1. 08831-08

Ci/cm3
4.2336E-07

Ci/cm3
1.1605E-08

ALI/cm3
4.3209B-03

ALI/.cm3
1. 82851-04

ALI/cm3
4.2903E-03

AI/cm3
1.8789E-04

AIA/cm3
4.2215E-03

ALI/cm3
1.7916E-04

ALI/cm3
4.2122E-03

ABI/cm3
1.7345E-04

ABI/cm3
4.1167E-03

ALI/cm3
1.5692E-04

aLI/cm3
4.00591-03

AL.I/cm3
1.3290E-04

ALI/cm3
4.1949E-03

ALI/cm3
1.41711-04

Step * 26

Elapsed Time * 25.06 ty)
N/cm3 WA7T/cm3 JOULE/cm3 G(NeV/980)

otalss S.5807E+22 6.06061-09 1.2370821+02 3.1827E+03
Production of B * O. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 25.98 ty)
N/cm3 WATT/cm3 JOULE/c3 G(NeV/g9s)

otals. 8.5807E+22 4.05231-13 1.2370791+02 8.9305E-02

Step . 27

Elapsed Time * 26.06 ty).
N/cm3 1QTT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals. 8.58071.22 6.06951-09 1.237082E+02 3.18331+03 1.56991+04
Production of H i 0. appm/y.

Ci/cm3 ALI/cm3
4.2430E-07 4.2120E-03
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Production of He . 0. appm/y.

Elapsed Time , 26.98 (y)
N/cm3 WAST/cm3 JOULE/cm3

oetals 8.5807S+22 5.98403-13 1.237079E+02

Step t 28

Elapsed Time 2 27.11 (y)
N/cm3 WATT/cm3 JOUL3/cM3

otal-s B.S807E+22 6.08B2E-09 1.237083E+02
Production of H v 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 27.98 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 8.5807E+22 .8.7223E-13 1.237079E+02

G(MeV/gBs) Sq/cm3 Ci/cm3 ALI/cm3
2.147BE-01 4.54435+02 1.2282E-08 1.S118E-04

G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
3.1944E+03 1.59063+04 4.2989E-07 4.3863E-03

G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/CM3
3.6003E-01 5.6065E+02 1.5153E-08 1.8745E-04

Step . 29

Elapsed Time 28.08 (y).
N/cm3 WAST/cm3 JOULE/cm3

otals, 8.5807E+22 6.0767E-09 1.237083E+02
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 28.98 (y)
A/cm3 WATT/cm3 JOULE/cm3

otaiss 8.5807E+22 7.92223-13 1.237079E+02

G(MeV/g*s) Bq/cm3
3.1884E+03 1.5905E+04

GCieV/g.s) Bq/cm3
2.8940E-01 5.9070E+02

Ci/cm3 aLI/cm3
4.2986E-07 4.3279E-03

Ci/cm3 ALI/cm3
1.5965E-08 1.9661E-04

Step * 30
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 29.11 (y) Cooling Time 0.

3juclide N/cm3 WATT/cm3 JOULE/cm3 GC(eV/g-9) Bq/cm3 Ci/cm3 ALI/cm3 T/2

N 14 2.6484E+17
N 1S 9.7287E+14

Ha 23 1.4723E+16
Al 27 3.2262E+1.7

K 39 4.6135E+16
* 40 5.7880E+12
K 41 3.3294E+15

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+1S
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
ni 47 5.25773+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti SO 3.6606E+16
V SO 4.7693E+14
V 51 1.9029Z+17

Cr 50 - 5.292+18
Cr 51 1.18403+08
Cr 52 1.02063+20
Cr 53 1.1571E+19
Cr 54 2.B806S+18
Cr SS 2.4728E+02
Mn 55 8.2737E+20
Kn 56 1.9982E+08
Pe 54 4.9638E+21
ie 55 1.03823+11
Fe 56 7.7852E+22
Fe 57 1.79893+22
Fe S 2.3759E+20
Fe 59 1.2875Z+09
Co 59 8.4506E+16
Co 60ml 3.6604E+03
xi 58 S.9997E+17
Ni 60 2.3111E+17
xi 61 1.0047E+16
Ii 62 3.2027E+16
Ni 64 8.16103.E15
Cu 63 1.5687E+18
Cu 64 8.20593+0S,
Cu 65 6.9920E+17
Cu 66 1.0492E+03
Zn 64 2.40843+16
Zn 66 1.3B26E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJ3RF Reactor

Nuclide N/cm3

Zn 70 2.9733E+14

1.08033-17 6.29553-01 1.9444E-06 9.9322E-OS 2.68443-15 6.1691E-10 1.2800+03CMy) x 40

1.22893-23 8.33293+01 9.53243-12 7.0337E-11 1.90103-21 3.44793-16 1.489E+l1(My) V 50

2.0108E-13 6.9433X-07 1.39853-01 3.4287E+01 9.2668-10 1.30373-06 3.7703,01 (d) cr S1

1.42293-13

6. 0332E-09

7.8681E-13

4.36063-11

8.0809Z-0S

9.7972E-05

4 .2634E-04

3.15953+03

1. 7341E-01

8.0689E-01

1.4918Z.04

8.3376E+02,

2.18083-11

4.0319S-07

2.2534E-08

1.1301E-09

3.7296E-03

2.7517E-04

3.540R+00 (a)

2.579E+00 (h)

2.7353+00 (y)

Cr 55

Mn 56

Fe SS

4.8608E-11 2.6959E-04 3.43783+01

4.1217S-14 3.7368E-11 3.4834B-03

2.3213E+02 6.2738S-09

4.0374E+00 1.0912E-10

4.17503-04 4.4503+01 ld) Fe S9

6.8663E-09 1.047E+01 Cm) Co 60ml

6.3030E-13 4.1582E-08 . 2.9518S-01 1.2438E+01 3.3618E-10 1.49323-06 1.2703+01 (h) Cu 64

4.3878E-13 1.9372Z-10 2.42273-02 2.3765E+00 6.4231Z-11 3.8025E-08 5.100E+00 (m) Cu 66

WATT/cm3 JOULE/cm3 GC(MeV/gs) Sq/cm3 Ci/cm3 ALI/cm3 T/2
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AS 75 *.32631+16
As 76 8.0992E+05 1.41761-12 1.9380S-07 3.1969E-01 S.9245E+00 1.6012E-10 9.4793E-06 1.097E+00 (d) As 76

St 79 3. 0672E+14
Br 81 2.9837E+14
Rb *5 a.1655E+15
Rb 87 3.148SE+15 1.8202E-17 3.9749E+01 0.0000+00 1.4419E-03 3.8970E-14 2.16171-09 4.796E+04(My) Rb 87

Mo 92 1.6304E+16
Mo 94 1.0163S+16
No 95 1.7491E+16
no 96 1.8326E+16
no 97 1.0492E+16
Mo 98 2.6511E+16
NolOO 1.0580E+16
A9107 9.2947E+14
AglO9 8.6352E+14
AgIlO 4.7984+Ol 2.6091E-13 9.2984E-12 5.B3061-03 1.34641+00 3.6390E-11 8.85SOE-10 2.470E+01 (a) A9110

Sbl21 1.06791+16
Sb122 8.4369E+05 4.0319S-13 1.35503-07 1.36891-01 2.5104E+00 6.7850E-11 4.2694E-06 2.6961+00 (d) Sbl22

Sbl23 7.98721E+1
Ba30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.40361+15
Bal35 9.2828E+15
Bal36 1.1060E+16
8al37 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
N182 1.04SSE+15
W9183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totalst 8.5807E+22 6.08611-09 1.2370831+02 3.19501+03 1.60481+04 4.33731-07 4.4388E-03

AJBRF leactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time n 29.11 (y) Cooling Time 0.

COMPOSrTIO14

ELEME ATOMES/cm3

E 2.17335E+07
Be 4.725511+04
Li 0.00000+00
Be 0.00000+00
B 2.23366E-02
C 1.953302+07
1 2.65812E+17
0 7.77458E-06

Na 1.47231E+16
Mg 5.41681E+05
Al 3.22619E+17
Si 3.97810E+06
S 1.63384E-02

Cl 2.492631+04
Ar 1.574701+04

1 4.94701E+16
Ca 6.032571+16
Sc 4.58234E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Yi 8.81236E+17
Ca, 2.26793E+lB
Zn 4.95553E+16
Ga 2.32403E+06
Ge 9.78484E+01
As 8.32629E+16
Se 4.27220E+08
Br 6.05099E+14
Er 4.63031E+06
Rb 1.13142E+16
Sr 6.18203E+06

Y 8.00010E+OO
Zr 3.54782E+03
Bb 6.811911+03
Mo 1.09868E+17
Tc 1.69430+07
Ru 4.14354E+06
Pd 2.52249E+05
Ag 1.79299E+lS
Cd 1.10460E+08
It 5.01239E-06
Sn 4.276172+06
Sb 1.86661E+16
Te 2.55845E+08

1 3.527231-03
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ie
Cs
La

La
Ce
Pr
Nd
Pm
Sm
Eu
Gd

Dy
Eo
Er
TM
Yo
Lu
Ef
Ta

W
Re
Th
U

up
Pu

2 .10609E+06
3.88114E+05
1.40818E+17
1.749003+06
0.00000+00
0. 00000+00
O.OOOOOE+00
O.OOOOOE+00
O .00000E+00
O .OOOOOE+00
O .OOOOOE+00
O .OOOOOE+OO
O .OOOOOE+00
O .OOOOOE+00
O .OOOOOE+00
O .OOOOOE+OO
0 .OOOOOE+00
0 .00000E+00
6.94792E-02
9.28020E+04
3.94515E+15
9.85111E+06
0.00000+00
0. 000000E+O
0. 0000OE+OO
0.0000OE+00

Production of H N 0. appm/y.

Production of He * 0. appm/y.
AJ3BRP Reactor

AJPRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Elrange
1 C 10 -, 100 1ev)
2 C 0.1 -0 0.2 MeV)
3 C 0.2 -. 0.4 MeV)
4 ( 0.4 - 0.6 MeV)
5 ( 0.6 -> 0.8 MeV)
6 0.8 -, 1.0 MeV)
7 ( 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 HeV)

10 (1.66 -, 2.0 MeV)
11 ( 2.0 -a 2.5 MeV)
12 ( 2.5 - 3.0 MeV)
13 C 3.0 -a 4.0 MeV)
14 ( 4.0 -a 5.0 MeV)
15 ( 5.0 -. 6.5 Mev)

MeV/cm3*s
1.4553E+00
1. 72773+00
1.3083Z+00
4.78453+00
3.7153S-01
1.2489E+04
1.Sl873+02
1.5139E+02
2.08503-01
7.4250E+03
4.5194E+03
7.9297E+02
7. 9524E+01
0.0O003+00
O.OOOOE+00

PhotonsJco3*s
2.64593+01
1.11463+01
4.3609E+00
9 .56903+00
5.30753-01
1.38773+04
1.3682E+02
1.1383E+02
1.3452E-01
4.0574E+03
2.0086Z+03
2.8835E+02
2.2721E+01
0.00003+00
0.0000E+00

18-Group gamma source distribution (Photons/cm3*s)
SCALE-OREL 18-Group ganma Library from 10 MeV to 10 Xev

0.0000E+00 0.0000E+O 0.0000+00 0.0000E+00 2.2721E+01 2.8835E+02
2.0086E+03 4.0574E+03 1.13962+02 1.3682E+02 1.3877E+04 5.3075E-01
9.s6902+00 2.1805E+00 2.1805E+00 1.1146E+01 1.3230E+01 1.3230E+01

AJBRF Reactor
A33RF Omaha veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 315.34 (d)

Muclide N/cm3 WA7T/cm3 JOUL/cm3 0 (MeV/gs) Sq/cm3 Ci/cm3 ALI/cm3

N 14
N 15
Na 23
Al 27

3 39
X 40

42
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr SO
Cr 52
Cr 53
Cr 54
Mn 55

2.64S4E+17
9.7287E+14
1.47233+16
3.22623+17
4.61353+16
5.78803+12
3.3294E+15
5. 8480E+16
3.9031E+14
8.1440E+13
1. 2584E+1S
2.4130E+12
1.1281E+14
5.8301E+16
5. 2577E+16
S.2096E+17
3.8231E+16
3.6606E+16
4. 7693E+14
1.9029E+17
5.29223+18
1. 0206E+20
1. 1571E+19
2.8806E+18
8.2737E+20

1.08033-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691Z-10 1 40

1.2289E-23 8.3329E+01 9.53243-12 7.0337E-11 1.90103-21 3.4479E-16 V 50
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Fe 54 4.9638E+21
Fe 55 8.3416E+10 6.3219E-13 7.8719B-05 1.3933S-01 6.6991E+02 1.8106E-08 2.2109E-04 Fe 55
Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe 59 9.4703E+06 3.5755E-13 1.9831E-06 2.5287E-01 1.7075E+00 4.6148E-11 3.0710E-06 Fe 59
Co 59
Mi 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
NO 92

8.4506E+16
5.9997E+17
2.31113+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4 084E+16
1.3826E+16
2.03185+15
9.3164E+15
2.9733E+14
8.3263E+16
3. 0672E+14
2.9837E+14
8.1655E+1S
3.1488+15
1.6304E+16

1.82025-l? 3.9749E+01 0.0000E+00 1.4419E-03 3.8970B-14 2.1617B-09 Rb 87

AaBRF Reactor

Nuclide N/cm3

Mo 94 1.0163E+16
No 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Yo 98 2.6511E+16
M10100 1.OSOE+16
AglO7 9.2947E+14
AglO9 8.6352E+14
Sbl21 1.0679E+16
Sbl23 7.9872E+15
Bal30 1.49275,14
Bal32 1.4223E+14
Bal34 3.4036E+15
Ba135 9.2828B+15
Ba136 1.1060E+16
Ba137 1.5817E+16
Bal38 1.0096E+17
1180 4.7342E+12

14182 1.04555+15
W183 5.6455E+14
1184 1.2088E+15
W186 1.1216E+1S

315.3 (d)

WA.TT/cm3 30OULZ/cm3 0(14ev/gas) Sqj/cm3 Ci/cm3 ALI/cm3

,'

9.8976Z-13 1.237079E+02 3.9220E-01 6.7162E+02 1.8152Z-08 2.2417E-04

AJSRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time , 315.34 (d)

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

Erange
C 10 -, 100 UeV)

0.1 -a 0.2 NeV)
C 0.2 -> 0.4 1eV)

0.4 -> 0.6 PNeV)
0.6 -> 0.8 Nev)

C 0.8 -> 1.0 MeV)
C 1.0 ->1.22 MeV)
(1.22 ->1.44 MeV)
(1.44 -a1.66 NeV)
(1.66 -a 2.0 1eV)

2.0 -a 2.5 NeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 1eV)
4.0 - 5 .0 MeV)
s.0 -a 6.5 Mev)

MeV/cm3*s
1.1134Z+00
1.2708E-02
1.66195-03
1.0151E-09
0. 00005+00
0. 0000E+00
1. 0642E+00
9.5053E-01
1.4322E-03
0.00005+00
0. 0000E+00
0.0000E+00
0.0000E+00
0. 00005+00
0.0000E+00

Photons/cm3-s
2.0244E+01
8.1988E-02
5.5398E-03
2.03015-09
0. 00005+00
0.0000E+00
9.5877E-01
7 .1468E-01
9 .24025-04
0. 0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

18-Group gamna source distribution (Photons/cm3 s)
SCABE-oRNL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000E+00 0.0000E+00 0.00005+00 0.0000E+00 0.00005+00 0.0000E+00
0.0000E+00 0.0000E+00 7.1561E-01 9.5877E-01 0.00005+00 0.0000E+00
2.0301E-09 2.7699E-03 2.7699E-03 8.1988E-02 1.0122E+01 1.01223+01

AJB3F Reactor
AimRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 315.34 (d)

COMPOSITION .
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ELEMENT ATOMES/cm3

H 2.17335E+07
He 4.72551E+04
Li 0.OOOOOE+00
Be 0.00000E+00

B 2.23366E-02
C 1.95310E+07
N 2.65812E+17
0 7.90635E-06

Na 1.47231E+16
Mg 5.42265E+05
Al 3.22619E+17
Si 3.97811E+06

S 1.70520E-02
C1 2.51408E+04
Ar I.54998E+04

E 4.94701E+16
Ca 6.03257E+16
Sc 4.81507E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe t.4B521E+22
Co t.45059E+16
li B8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.32435E+06
Ge 9.79215E+01
As t.32629E+16
Se 4.28030E+08
Br 6.05099E+14
Kr 4.63404E+06
Rb 1.13142E+16
Sr 6.33891E+06

Y t.04520E+00
Zr 3.56845E+03
Nb 7.20470E+03
Mo 1.09868E+17
Tc 1.70236E+07
Ru 4.14373E+06
Pd 2.52352E+O5
Ag 1.79299E+15
Cd 1.1070SE+08
In 0.00000E+00
Sn 4.29617E+06
Sb 1.86661E+16
Te 2.60380E+08

I 3.66802E-03
Xe 2.17829E+06
Cs 3.75745E+05
Ba 1.40818E+17
La 1.74917E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000E+00
Sc 0.00000+,00
Eu 0.00000E+00
Gd 0.00000E+00
7b 0.00000E+00
Dy 0.00000t+00
no 0.00000E+00
Er 0.00000E+00
Tn 0.00000E+00
lb 0.OOOOO0+OO
ZLU 0.00000E+00
Hf 6.94794E-02
Ta 9.749721+04

W 3.94515Z+15
Re 9.954132+06
Th 0.00000E+00

U 0.00000E+00
Np 0.00000E+00
Pu 0.00000E+00

Totals 6 8 .58066E+22

A3JBS Reactor 
A.7BRF Soil (Side) Flux

A.BRPF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Rq/g Bq/cm3 Ci/m3 ALI/cM3 WATT/cm3 SOULZ/cm3

zero 7.987E-04 1.998E+03 1.6051E04 4.337E-01 4.4391-03 6.086Z-09 1.237083E+10

315.3 (d) 9.80SE-08 0.3641+01 6.716Z+02 1.815E-02 2.242E-04 9.898E-13 1.237079E+02

AJ3BRP Reactor 
AJBRF Soil (Side) Flux

AJBRF Omaha Veterans Affairs Hospital Reactor Facijity Activation

For a volume of l.0000+00(cm3) of Rebar

Time Becquerel Sv/h ALI Watt

zero 1.605E+04 7.987Z-04 4.439E-03 6.086E-09

315.3 (d) 6.716E+02 9.805E-08 2.242E-04 9.898E-13
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AaRRF Reactor
AJ8RP Omaha Veterans Affairs Hospital Reactor Facility. Activation

Tile Sq/Kg DA/Ig. Ci/Kg MeV/g-s
sero 1.9983+06 7.579B-10 5.4013-05 3.195B+03

315.3 (d) 8.364E+04 1.233E-13 2.261E-06 3.922E-01

AJ8RF Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

fTie Bq/g Sv/h W/g Cl Index
Nero 1.9983+03 7.987E-04 7.579E-10 3.3233+03

315.3 td) 8.364F+01 9.B05E-08 1.233E-13 3.490S-01

AJBRF Soil (Side) Flux

ASF Soil (Side) Flux

Step 1 . Activation o
Cold Pause o

Step 2 t Activation a
Cold Pause o0

Step 3 . Activation 0a

Cold Pause 0:

Step 4 . Activation oc
Cold Pause oJ

step S * Activation o0
Cold Pause o0

Step 6 Activation o0
Cold Pause of

Step 7 Activation or
Cold Pause of

Step 8 s Activation of
Cold Pause of

Step 9 i Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 . Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 s Activation of
Cold Pause of

Step 15 . Activation of
Cold Pause of

Step 16 . Activation of
Cold Pause of

Step 17 . Activation of
Cold Pause of

Step 18 Activation of
Cold Pause of

Step 19 s Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

Step 24 s Activation of
Cold Pause of

Step 25 . Activation of

f 2.27682E+06(s), i.e.
f 2.925923+07(s), i.e.

f 2.276823+06(a), i.e.
E 2.925923+07(s), i.e.

f 2.276823+06(s), i.e.
f2.925923+07(t), i.e.

f2.276823+06(s), i.e.
f2.92592E+07(s), i.e.

f2.276S23+06(s), i.e;
f2.92592E.07(s), i.e.

2.27682o+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(8), i.e.
2.925S923+07 (5), i.e.

* 2.27682E+06(c), i.e.
* 2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(c), i.e.
2.92592E+07(C), i.e.

2.276823+06(c), i.e.
2.923923.07(a), i.e.

2.276829+06(s), i.e.
2.92592E+07(c), i.e.

2.27682E+06(C), i.e.
2.92592E+07(s), i.e.

2.27682E+06(c), i.e.
2.92592E+07(s), i.e.

2.27682E+06(c), i.e.
2.92592E+07(c), i.e.

2.276823+06(s), i.e.
2. 925923+07(s), i.e.

2.276829+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592Z+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

3.310iO0+06(s), i.e.
2.82258E+07(s), i.e.

2.82600E+06(s), i.e.
2.87100Z+07(s), i.e.

2.14200E+06(s), i.e.
2.93940E+07(s), i.e.

2.12400E+06(c), i..e.
2.94120E+07(b), i.e.

1.380609+06(s), i.e.
3.01554E+07(s), i.e.

6.893303+05(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.3S (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (4)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.6S (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.63 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 -(d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)

Elapsed Time.

26.35 (d)
365.00 Cd)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99, (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 Cy)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (Y)
20.98 (y)

21.05 (y)
21.98 (y)

22.OS (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals a 2

Intervals . 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals a 2

Intervals a 2

Intervals a 2

Intervals * 2

Intervals a 2

Intervals * 2

Intervals 2

Intervals a 2

Intervals a 2

Intervals * 2

Intervals a 2

Intervals a 2

i'!
i

j
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Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 Activation of
Cold Pause of

Step 28 * Activation of
Cold Pause of

Step 29 * Activation of
Cold Pause of

step 30 Activation of
Cold Pause of

3.084679+07(s), i.e.

2.379453+06(g). i.e.
2.91565E+07(m), i.e.

2.450553+06(s), i.e.
2.90B54E+07(s). i.e.

4.18396E+06(s). i.e.
2.73520E+07(s). i.e.

3.16070E+06(s). i.e.
2.83753E+07(D). i.e.

4.29096E+06(D), i.e.
2.724503+07(s), i.e.

357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 td)

24.96 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (Y)
29.98 (y)

Intervals , 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals * 2

Step 31 * Activation of 2.37474E+06(s), i.e. 27.49 (d) 30.05 (y) Intervals i 2

Cooling Times (s)

2.9161E+07

337.5 (d)

AJBRF Reactor

Step . 1

Elapsed Time 26.35 (d)
N/cm3 WA7T/cm3 JOULE/cm3

otals. 8.5807E+22 6.0671E-09 1.237081E+02
Production of H O. appm/y.
Production of Be O. appm/y.

Elapsed Time 365.00 (d)
N/cm3 WA7T/cm3 JOULN/cm3

otals. 8.5807E+22 1.05453-13 1.2370793+02

Step . 2

Elapsed Time * 1.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 8.5807E+22 6.0673E-09 1.2370813+02
Production of B 0. appr/y.
Production of He . O. appm/y.

Elapsed Time * 2.00 (y)
N/Cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 1.8728E-13 1.2370792+02

G(CeV/g*s) Bq/cm3
3.1819E+03 1.52573+04

G(MeV/gst) Bq/cM3
2.3236E-02 1.11713+02

G(MeV/gts) Bq/cm3
3.18193+03 1.5367E+04

G (NeV/gs) Bq/cm3
4.1272E-02 1.9843E+02

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871E-05

Ci/cD3 ALI/cm3
4.1533E-07 4.089BE-03

Ci/cm3
S.3630E-09

ALI/c53
6.5491E-05

Step . 3

Elapsed Time 2.07 (y)
N/cm3 WATT/cm3

otals. 8.5807E+22 6.06743-09
Production of B *

Production of He

JOULE/Ce3
1 .2370823+02
O. appe/y.
0. appm/y.

G(MeV/g s)
3.1820E+03

Bq/cm3 Ci/ce3 ALI/cm3
1.5452E+04 4.1763E-07 4.1179E-03

Elapsed Time . 3.00 (y)
N/cm3 WATT/cm3 30ULE/cm3

otalst 8.58073+22 2.5081E-13 1.237079E+02

Step . 4

Elapsed Time . 3.07 (y)
N/cm3 KXTr/cm3

otals. 8.58073+22 6.0675E-09
Production of 3 s
Production of le s

G(MeV/gss) Bq/cm3
5.5272E-02 2.6575E+02

wmeV/g00) Bq/cm3
3.1820E+03 1.55183+04

Ci/cm3 ALI/cM3
7.1823Z-09 8.77073-05

Ci/CM3 ALI/CD3
4.1942E-07 4.1397E-03

JOtlE/cm3
1.2370B21+02
O. appm/y.
0. appm/y.

Elapsed Time i 4.00 (y)
N/cm3 WATT/cm3 JOULZ/cm3

otalss 8.5807E+22 3.00123-13 1.237079E+02
G(MeV/gt5) Dq/cm3 Ci/cm3

6.6140E-02 3.1B00E+02 8.5946E-09
ALI/cm3

1.04953-04

step. S

Elapsed Time 4.07 (y)
N/cm3 WrATT/cm3 JOULE/cm3

otals. 8.58073+22 6.06753-09 1.237082E+02
Production of 3 . O. appm/y.
Production of He * O. appm/y.

Elapsed Time . S.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. B.SB07E+22 3.3840E-13 1.237079E.02

G(MeV/g-s) Bq/cm3
3.1820E+03 1.55703+04

G(MeV/gos) Bq/cm3
7.4577E-02 3.5856E+02

Ci/cm3 ALI/cm3
4.2080E-07 4.1567Z-03

Ci/cm3 ALI/cm3
9.6909E-09 1.1834E-04

Step . 6
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Elapsed Time t 5.07 (y)
N/os3 IATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0676E-09 1.237082E+02 3.1820B+03 1.5610E+04 4.2188E-07 4.1698E-03
Production of H * 0. appm/y.
Production of Re a 0. appm/y.

Elapsed Time i
N/cm3

otals. 8.5807E+22

6.00 (y)
IIATT/cm3 JOULE/cm3 G(MeV/I-s) Bq/cm3 Ci/cm3 ALI/CM3

3.6812E-13 1.237079E+02 8.1125E-02 3.9005E+02 1.05423-08 1.2873Z-04

Step . 7

Elapsed Time . 6.07 (y)
3/cm3 1T/cm3 JML/cm3 GC(MeV/g-s) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5640E+04
Production of 3 . 0. appm/y.
Production of He 0. appm/y.

Elapsed Time a 6.99 (y)
N/cm3 WAST/cm3 JOULE/=3 G(MeV/g9s) Bq/cm3

otals. 8.58073+22 3.9118E-13 1.237079E+02 8.62093-02 4.1449E+02

Step . 8

Elapsed Time * 7.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/gre) Bq/cm3

otals: 8.58073+22 6.0676E-09 1.237082E+02 3.1820E+03 1.56643+04
Production of B . O. appm/y.
Production of Be . 0. appm/y.

Elapsed Time i 7.99 (y)
N/cm3 ATT/a13 JOUL3/cm3 G(MeV/g-s) Bq/cm3

otal. 8.5807E+22 4.09093-13 1.2370793+02 9.01553-02 4.33473+02

Step . 9

Elapsed Time . 8.07 (y)
N/cm3 NATT/cm3 JOULE3/o3 G(MCeV/g-s) Bq/cm3

otals. 8.58073+22 6.0676B-09 1.2370823+02 3.1820E+03 1.5683E+04
Production of B . 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 ATT/cm3 JcULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 4.22993-13 1.2370793+02 9.32193-02 4.48203+02

Step * 10

Elapsed Time * 9.07 (y)
N/cm3 XRTT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.18203+03 1.56983+04
Production of B s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 ATr/cm3 JOULE/cm3 C (MeV/g-s) Bq/cm3

otalsa 8.58073+22 4.33783-13 1.2370793+02 9.55973-02 4.5963E+02

Step * 11

Elapsed Time . 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.58073+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5709E+04
Production of B i 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time .. 10.99 (y)
N/cm3 V11TT/cm3 JOULE/ci3 0(MeV/g*s) Bq/cm3

otals. 8.58073+22 4.42153-13 1.2370793+02 9.74423-02 4.6850E+02

Step . 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.58073+22 6.0677E-09 1.2370823+02 3.18203+03 1.57173+04
Production of H r 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*-) Bq/cm3

otals. 8.58073+22 4.486SE-13 1.237079E+02 9.8875E-02 4.7539E+02

Step . 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 6.06773-09 1.237082E+02 3.1820E+03 1.5724E+04

Ci/cm3
4.2272E-07

ALI/cm3
4 . lB OOE-03

Ci/cm3 ALI/cd3
1.1203Z-08 1.3680E-04

Ci/cd3 ALI/as3
4.23363-07 4.1S79E-03

Ci/c3 ALI/cm3
1.1715E-08 1.4306E-04

Ci/cd3 ALI/cm3
4.2387E-07 4.19413-03

Ci/cm3 ABI/cm3
1.21133-08 1.4792E-04

Ci/cm3 ALI/cm3
4.24263-07 4.1989E-03

Ci/c3 aLI/cd3
1.24221-08 1.51703-04

Ci/cm3 ALB/cd3
4.2456E-07 4.20263-03

Ci/cm3 ALI/ca3
1.2662E-08 1.5462E-04

Ci/cm3 ALI/cm3
4.2480E-07 4.20543-03

Ci/cm3 ALI/ca3
1.2848E-08 1.5690E-04

Ci/cm3 ABI/cm3
4.24983-07 4.2077E-03
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Production of 1 0. appm/y.
Production of He O. appm/y.

Elapsed Time 12.99 (y)
N/cm3 A~TT/cm3 JOUILE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E.22 4.5370E-13 1.2370793.02 9.998BE-02 4.8074E+02 1.2993E-0 1.5866E-04

Step i 14 .

Elapsed Time . 13.06 (y)

N/zm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3
ota=ss 9.5807E+22 6.0677E-09 1.2370823+02 3.1820B+03 1.5730B+04 4.25121-07 4.2094E-03

Production of B s 0. appmvy.

Production of Be * O. appm/y.

Elapsed Time . 13.99 (y)
N/CZ3 INATT/cm3 JOlLE/cm3 G(HeV/grs) Bq/cm3 Ci/cm3 AJI/cm3

otals, 8.58073+22 4.5762E-13 1.237079E+02 1.0085E-01 4.84891+02 1.3105E-08 1.6003E-04

Step . 1S

Elapsed Time * 14.06 (y)

N/Cm3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Sq/cm3 Ci/cm3 ABI/cm3
otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5734E+04 4.2523E-07 4.2107E-03

Production of E * O. app3/y.
Production of He O. appm/y.

Elapsed Time 14.99 (y)
N/cm3 ATTr/cm3 JOULE/cm3 G(ReV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals: 8.5807E+22 4.6066E-13 1.2370792+02 1.0152E-01 4.8812E+02 1.31923-08 1.61103-04

Step . 16

Elapsed Time . 15.06 (y)

N/Cm3 1ATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals, F.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.57373+04 4.2532E-07 4.21183-03

Production of H * 0. appm/y.

Production of He s 0. appm/y.

Elapsed Time * 15.99 (y)

N/cm3 $ATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.5807E+22 4.6302E-13 1.2370792+02 1.0204E-01 4.9062E+02 1.3260E-08 1.6192E-04

Step . 17

Elapsed Time I 16.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Sq/cm3 Ci/cm3 ALI/cm3
otals, 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5739E+04 4.25383-07 4.2126E-03

Production of H * O. appm/y.
Production of Be O. appm/y.

Elapsed Time 16.99 (y)
N/cZ3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalc- 8.5807E+22 4.6485E-13 1.2370793+02 1.02453-01 4.92563+02 1.33123-08 1.6256E-04

st-p . 18

Elapsed Time i 17.06 (y)
N/cm3 NATT/cm3 S00 /cm3 GO(eV/g*s) Sq/cm3 Ci/cm3 ALlI/Ce

otalss 8.5807E+22 6.06771-09 1.237082E+02 3.1820E+03 1.57413+04 4.25441-07 4.21323-03
Production of H * O. appm/y.
Production of He i 0. appmy.

Elapsed Time * 17.99 (y)

N/Cm3 uATT/cm3 EJOUL/cm3 G(MeV/g'S) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.6627X-13 1.237079E+02 1.0276E-01 4.94078+02 1.33533-08 1.63063-04

Step & 19

Elapsed Time a 18.06 (y)

N/tm3 1WAT/cm3 JOULE/cm3 G(eV/g*s) iq/cm3 Ci/cm3 ALI/cm3
otals. 8.58071+22 6.0677E-09 1.2370822+02 3.1820E+03 1.5743E+D4 4.25483-07 4.21372-03

Production of E * 0. appm/y.

Production of He i e. appm/y.

Elapsed Time s 18.99 (y)

N/cm3 1ATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 4.673BE-13 1.237079E+02 1.0300E-01 4.9524E+02 1.3385E-08 1.634SE-04

Step * 20

Elapsed Time * 19.09 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 8.58073+22 6.0779E-09 1.237083E+02 3.1892E+03 1.58S83+04 4.28S93-07 4.3209E-03
Production of H 0. appm/y.
Production of He * O. appm/y.

Elapsed Time 19.98 (y)
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Vzm3 MATX/cm3 JOOUL/ce3 G(NeV/rua) Bq/cm3 Ci/cm3 aL^I/cm3
otalus 8.S8073+22 7.6666B-13 1.237079E+02 2.9064E-01 5.4S72E+02 1.4S30E-08 1.82SSE-04

Step . 22

Elapsed Time , 20.07 (y)
N/cm3 WaIT/cm3 JO0L3/cm3 G(MeV/g*s) Bq/cm3

otals. B.S807E+22 6.0735E-09 1.2370823+02 3.1861B+03 1.58573+04
Production of B * O. app/y.
Production of Be * 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 WATT/cm3 JOULEB/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 7.3612E-13 1.237079B.02 2.614BE-01 5.64963+02

Step t 22

Elapsed Time 21.05 (y)
N/cam3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otalas 8.5807E+22 6.0663E-09 1.237082Z.02 3.1810E+03 1.5796E+04
Production of B * 0. appm/y.
Production of Be * O. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 IATT/cm3 JOULE/cm3 G(NeV/gs)

otals. B.5807B+22 5.1230E-13 1.237079E+02 1.1290E-01

Step * 23

Elapsed Time 22.05 (y)
J/cm3 WATT/cm3 JOUL3/cm3 G(MeV/g9s)

otalss 8.5807B+22 - 6.06613-09 1.237082E+02 3.1808E+03
Production of E 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time i 22.98 (y)
N/cM3 WATT/cm3 JOULE/cm3 ;G0MeV/g's)

otalus 8.58073.22 4.9597E-13 1.237079E+02 1.0930E-01

Step . 24

Elapsed Time * 23.03 (y)
N/cDI3 WATZ/cm3 JOULE/60 G(NeV/gs)

otals. 8.5807B+22 6.0572E-09 1.237081+02 3.1746E+03
Production of E 0. appm/y.
Production of He O. appm/y.

Elapsed Time * 23.98 (y)
N/cm3 WATZ/cm3 JOULE/cm3 G(MeV/g-a)

otals. 8.58073+22 4.4871E-13 1.2370793+02 9.8887E-02

Step . 2S

Elapsed Time . 24.00 (y)
3t/cm3 VATr/cm3 JOULE/cm3 G (MeV/g*s)

otals. B.58073+22 6.0476E-09 1.237081Z+02 3.1679E+03
Production of B * O. appm/y.
Production of He * 0. appm/y.

Bg/cm3
5.42843+02

Bq/cm3
1.5773E+04

Sq/cm3
5.2554E+02

Sq/cm3
1.56653+04

Bq/cm3
4.754SE+02

Ci/cm3
4.2857B-07

Ci/cm3

1.52693-08

Ci/cm3
4.2691E-07

Ci/cm3
1.4671E-08

Ci/co3
4 .2629E-07

Ci/cm3
1.42043-08

Ci/cm3
4.23373-07

Ci/cm3
1.2850E-08

ALI/cm3
4.29033-03

ALI/cm3

1.8789E-04

ALI/cm3

4.22153-03

ALI/cm3

1:.7916E-04

ALI/cm3
4.2122E-03

ALI/cm3
1.7345E-04

ALI/cm3
4.1167E-03

ALI/cm3
1.56923-04

ALI/cm3
4.0059E-03

ALI/cm3
1.32903-04

ALI/cm3
4.19493-D3

ALI/cm3

1.4171E-04

Bq/cm3 Ci/cm3
1.55233+04 4.19533-07

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gse) Bq/cm3

otals. 8.5807E+22 3.8003E-13 1.237079E+02 B.3752E-02 4.02683+02

Step . 26

Elapsed Time * 25.06 (y)
NI/cm3 aTT/cm3 JOULE/cm3 G(HeV/gs) Soacm3

otals, 8.S807E+22 6.0686E-09 1.2370823+02 3.1827E+03 1.56642+04
Production of H 3 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time * 25.98 (y)
K/om3 WATT/cm3 =OULE/cm3 G (MeV/g- ) Sq/cm3

otals. 8.5807E+22 4.05233-13 1.237079E+02 8.93051-02 4.2938E+02

CI/c.3
1.083E-08

Ci/C3
4 .2336E-07

Ci/cm3
1.1605E-08

Step . 27 _

Elapsed Time * 26.06 (y)
N/am3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/dm3 Ci/Cm3

otals. 8.58073+22 6.0695E-09 1.2370823+02 3.1833E+03 1.56993+04 4.24302-07

Production of H * 0. appm/y.

Production of He * 0. appm/y-

Elapsed Time . 26.9B (y)

/Cm3 WATIT/cm3 JOULB/am3 G(MeV/g*s) Bq/cm3 Ci/cm3
otals. 8.5807E+22 5.9840E-13 1.237079E+02 2.14783-01 4.5445E+02 1.2282E-08

ALl/cM3
4 .2120E-03

ALI/cm3
1.5118E-04
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Step . 28

Elapsed Time . 27.11 (y)
N/cm3 WATT/crt3 J0E/cm3 G(MeV/g*8) Bq/cm3

otals. 8.5807E+22 6.0852E-09 1.237083E+02 3.1944E+03 1.5906E+04
Production of * O. appm/y.
Production of Be O 0. appm/y.

Elapsed Time . 27.90 (y)
N/cm3 WATr/cm3 JOUI3/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 8.7223E-13 1.237079E+02 3.6003E-01 5.6065E+02

Step . 29

Elapsed Time . 28.08 (y)
Y/cm3 WATT/cm3 JOULL/cm3 G(XeV/g*s) Bq/cm3

otals. 8.5807E+22 6.0767E-09 1.237083E+02 3.18843+03 1.5905E+04
Production of 3 * 0. appm/y.
Production of He * O. appm/y.

Elapsed Tine , 28.98 (y)
N/cm3 WATT/cm3 JOMLZ/cm3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 7.9222E-13 1.237079E+02 2.89403-01 5.90703+02

Step * 30

Elapsed Time s 29.11 (y)
N/cm3 WA7T/cm3 JOtLE/cm3 G0MeV/gs) Bq/cm3

otala, 8.53073+22 6.08613-09 1.2370833+02 3.1950E+03 1.6048E+04
Production of B O. appm/y.
Production of He O. appm/y.

Elapsed Time . 29.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otale. 8.5807E+22 9.8976E-13 1.237079E+02 3.92203-01 6.7162E+02

Ci/cm3 AL1/cm3
4.2989E-07 4.3863E-03

ci/cm3 ALI/cm3
1.5153E-08 1.8745E-04

Ci/ce3 ALr/cm3
4.2986E-07 4.32793-03

Ci/cm3 ALI/cm3
1.5965E-08 1.9661E-04

Ci/cm3 ALr/cm3
4.3373E-07 4.43883-03

Ci/cm3 ALI/cm3
1.8152E-0 2.2417E-04

Step * 31
AJURF Reactor

AJDR? Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 30.05 (y) Cooling Time 0.

Nuclide N/cm3 WA7T/ce3 JOULE/cm3 G(MeV/grs) Bq/cm3

N 14 2.6484E+17
N is 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

r 39 4.6135E+16
X 40 5.78t03+12 1.0803E-17 6.29553-01 1.9444E-06 9.93223-05
E 41 3.3294E+15

Ca 40 5.8480t+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+1S
Ca 46 2.4130E+12
Ca 48 1.12813+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.82313+16
Ti SO 3.6606E+16

V SO 4.7693E+14 1.2289E-23 8.33293+01 9.5324E-12 7.0337E-11
V 51 1.9029E+17

Cr SO 5.2922E+18
Cr 51 8.2779E+07 1.40593-13 4.8546E-07 9.77823-02 2.3973E+01
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806B+lt
Cr 55 2.4728E+02 1.42293-13 4.36063-11 4.26342-04 8.0689E-01
Mn 55 8.27373+20
Mn 56 1.9982E+08 6.0332S-09 8.08093-OS 3.1595E+03 1.4918E+04
Fe 54 4.9638E+21
Fe SS 1.0018E+11 7.59273-13 9.4543E-05 1.6734E-01 8.0458E+02
Fe 56 7.7B52E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe s9 8.3676E+08 3.1591Z-11 1.75223-04 2.2343E+01 1.50873+02
Co 59 8.4506E+16
Co 60ml 3.6604E+03 4.1217S-14 3.73683-11 3.48341-03 4.03743+00
Ni 58 5.9997E+17
Ni 60 2.31113+17
Ni 61 1.0047E.16
Ni 62 3.2027E+16
Ni 64 8.1610E+1S
Cu 63 1.5687E+18
Cu 64 8.20593+05 6.3030-13 4.1582E-08 2.9518E-01 1.2438E+01
Cu 65 6.9920E+17
Cu 66 1.04923+03 4.3878E-13 1.9372E-10 2.4227E-02 2.37653+00
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15

Ci/cm3 ALI/cm3 T/2

2.68443-15 6.1691E-10 1.280.+0300y) K 40

1.9010E-21

6 .4791E-10

3.44793-16 1.489E+l1(My) V so

9.11513-07 2.770E+01 (d) Cr S1

2.18083-11

4.0319E-07

2.1745E-08

1.1301E-09

3.7296E-03

2.6554E-04

3.540Z+00 (ml

2.579E+00 (h)

2.7353+00 .(y)

Cr SS

Mn 56

Fe 55

4.0775E-09 2.7134Z-04

1.0912E-10 6.86638-09

4.450E+01 (d) Fe 59

1.0473+01 (M) Co 60mI

3.3618E-10 1.4932E-06 1.270E+01 (h) Cu 64

6.4231E-11 3.80253-08 S.OOE+00 (m) Cu 66
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zn 68 9.3164+lS
A.BRP Reactor

Nuclide N/cM3 WATTr/ns3 JOULE/co3 GMeV/g*s) Bq/cm3 Ci/cr3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 8.0992B+OS 1.4176E-12 1.9380E-07 3.1969E-O1 5.9245E+00 1.6012B-10 9.4793E-06 1.097E+00 (d) As 76

Er 79 3.06721E+14
Br S1 2.98373+14
2b 85 8.1555E+1S
Rb 87 3.148tE+15 1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.8970E-14 2.1617E-09 4.796E+04(My) Rb 87

No 92 1.6304E+16
No 94 1.01632+16
Mo 95 1.74911+16
Mo 96 1.8326E+16
140 97 1.0492E+16
No 98 2.6511E+16
MolO0 1.0580E+16
A9107 9.2947E+14
AglO9 8.63523+14
AgllO 4.79t21+01 2.60903-13 9.29811-12 5.830S3-03 1.3464E+00 3.6389E-11 8.85783-10 2.470E+01 (a) Ag110

sbl21 1.0679E+16
Sbl22 8.42973+05 4.02859-13 1.3539E-07 1.3678E-01 2.50833+00 6.7792E-11 4.26583-06 2.696E+00 (d) Sbl22

5bo23 7.9872E+15
Bal30 1.49271+14
Bal32 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Bal3S 1.0096E+17

W180 4.7342E+12
V182 1.04553+15
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807E.22 6.0690E-09 1.237082E+02 3.18293+03 1.5927E+04 4.3046E-07 4.2826E-03

A7BRE Reactor
AJSB1! Omaha Veterans Affairs Eospital Reactor Facility Activation

liapsed Time * 30.05 (y) Cooling Time 0.

COMPOSZTION

ELEMENT ATOMES/cm3

E 2.24484E+07
Ee 4.880953+04
Li 0.00000+00
Be 0.00000E+00

B 2.307133-02
C 2.01743E+07
N 2.65812E+17
0 t.03812E-06

Na 1.47231E+16
Mg 5.59514E+O5
N. 3.22619E317
Si 4.10894E+06

S 1.711473-02
Cl 2.582393+04
Ar 1.616911+04

K 4.94701E+16
Ca 6.03257B+16
Sc 4.83333E+04
Ti 7.06679E317
V 1.90771E+17

Cr 1.217993+20
Hn 8.27369E+20
Fe 8.485211+22
Co 8.450593+16
Ki t.81316E+17
Ca 2.26793E+18
Zn 4.955533+16
Ga 2.40049E+06
Ge 1.01069E+02

tAZ 8.326293+16
Be 4.412993+08
Br 6.05099E+14
Kr 4.78273E+06
Rb 1.13142E+16
Sr 6.428203+06

Y 8.26486E+00
Zr 3.66775E+03
Nb 7.26060E+03
No 1.09t68E+17
Tc 1.750303+07
Ruu 4.27987E306
Pd 2.60603E.05
Ag 1.79299E+1S
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Cd
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Tb
DY
so
Er
Tm
Yb
Lu
Hf
Ta
W

Re
Th
U

Np
Pu

1.14197E+0O
5. 01239E-06
4.41749E+06
1.86661E+16
2.65802E+08
3.69486E-03
2 .19507E+06
3 .96626E+05
1 .40818E+17
1.80653E+06
O .OOOOOE+00
O .00000E+0
O .OOOOOE+oo
O .00000E+00
O .00000E+0
O .00000E+OO
O .00000E+00
0.OOOOOE+00
O .OOOOOE+00
0.00000E+O0
O .OOOOOE+00
O .00000E+00
O .00000S+00
O .00000E+0
7.17646E-02
9.78736E+04
3.94515E+15
1.02130E+07
0 .OOOOOE+OO
O .000000E+0
0.00000E+00
O .OOOOOE+00

Production of HX o. appm/y.

Production of He 0. appm/y.
AJBRF Reactor

ALJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group 3-range
1 ( 10 -, 100 KeV)
2 C 0.1 - 0.2 MeV)
3 ( 0.2 -. 0.4 MeV)
4 ( 0.4 -> 0.6 MOV)
5 C 0.6 -. 0.8 HeV)
6 ( 0.8 -> 1.0 MeV)
7 C 1.0 ->1.22 HeV)
8 (1.22 ->1.44 MeV)
9 (1.44 ->1.66 MeV)

10 (1.66 -> 2.0 MeV)
11 ( 2.0 -a 2.5 MeV)
12 C 2.5 - 3.0 MeV)
13 ( 3.0 -a 4.0 MeV)
14 ( 4.0 - 5.0 HeV)
15 C 5.0 -a 6.5 HeV)

NeV/cm3-s
1.3947E+00
1.1228E+00
9.0366E-01
4.7836E+00
3.7147S-01
1.2489E+04
1.0122E+02
1.0615E+02
1.41083-01
7.4250E+03
4.5194E+03
7.9297+.02
7.9524E+01
0.00003+00
0.0000+00

Photons/cm3*s
2.53593+01
7.2441E+00
3.01223+00
9.5673E+00
5.30673-01
1.38773+04
3.11923+01
7. 98123+0l
9.1017E-02
4.0574E+03
2.0086E+03
2.8835E+02
2.2721E+01
0.0000+00
0.0000E+00

18-Group gamma source distribution (Photons/cm3as)
SCALE-ORNL 18-Group gamma Library from 10 HeV to 10 IeV

O.OOOO+00 O.OOOOE+00 0.00003+00 0.00003+00 2.27213+01 2.8835E+02
2.0086E+03 4.0574E+03 7.9903E+01 9.11923+01 1.38773+04 5.3067E-01
9.5673E+00 1.5061E+00 1.5061E+00 7.2441E+00 1.46793+01 1.2679E+01

AJERP Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 337.52 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

N 14
N 15

Na 23
Al 27

K 39
K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti So

V 50

2.64843+17
9.7287E+14
1.4723E+16
3.2262E+17
4.6135Z+16
5.7880Z+312
3.3294E+31S
S.84803+16
3.9031E+14
8.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301E+16
5.2577E+16
5.2096E+17
3.8231E+16
3.66063+16
4.7693R+14

1.0803E-17 6.29553-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10 K 40

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 V SO
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V S1 1.9029E+17
Cr SO 5.2922E+18
Cr S2 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Mn SS 8.2737E+20
Fe 54 4.9638E+21
Fe SS 7.9266E+10 6.00743-13 7.4803E-05 1.32403-01 6.36593+02 1.72053-08 2.1010Z-04 Fe 55
Fe 56
Fe 57
Fe 58
Co 59
xi 58
lli 60
3i 61
Ni. 62
Sii 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
No 92
Mo 94

7.7852E+22
1.7989E+21
2 .3759E+20
8.4506E+16
5.9997B+17
2.3111E+17
1.00473+16
3.2027E+16
8.1610E+15
1.56873+18
6.99202+17
2.4084E+16
1.38263+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.06723+14
2.9837E+14
8.1655E+1S
3.1488+15
1.6304E+16
1. 0163E+16

1.82023-i7 3.97493+01 0.0000B+00 1.4419E-03 3.8970E-14 2.1617E-09 Rb 87

AJBRP Reactor

Nuclide N/cm3

#o 95 1.7491E+16
Mo 96 1.6326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolOO 1.0580E+16
A9107 9.2947E+14
Asl09 8.6352E+14
Sb121 1.0679E+16
Sbl23 7.9872E+15
8al30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17

F18 0 4.73422+12
W182 1.0455E+15
W3183 5.6455E+14
W1l4 1.20883+15
W1186 1.12163+15

337.5 -td)

WXTr/c03 JOULZ/cft3 G(NeV/'s*) Bq/cm3 Ci/cm3 ALI/cm3

6.0077E-13 1.237079E+02 1.3240Z-01 6.3659E+02 1.72053-08 2.1010E-04

AJSRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 337.52 (d)

Znersy distribution of decay gamma-rays

Group 3_range
1 ( 10 -,100 eV)
2 ( 0.1 r. 0.2 HeV)
3 ( 0.2 -> 0.4 MeV)
4 C 0.4 -, 0.6 MeV)
5 t 0.6 -> 0.8 MeM
6 ( 0.8 -,1.0 HeV)
7 C 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 NeV)
9 (1.44 -. 1.66 Met)

10 t1.66 -. 2.0 MeV)
11 C 2.0 -. 2.5 MeV)
12 C 2.5 3.0 eV)
13 C 3.0 4 4.0 MeV)
14 C 4.0 - 5.0 eV)
15 C 5.0 -. 6.5 1MeV)

MeV/cm3*s
1. 0580E+00
0.0000+00
0. 00003+00
1.011SE-09
0.00000E+O
0.0000+O00
0.00003+00
0.0000+00
1. 5525E-05
O.OOOOE+00
0.00003+00
0. 0000+00
0.0000+00
0.00000Z+0
0.0000+00.

Photons/cm3*s
1.9237E+01
0. 0000+00
0.00003+00
2.03013-09
0. 00003+00
O. OOOO+00
O. OOOOE+00
0.00003+00
1.00163-05
0.00003+00
O.OOOOZ+00
0.0000+00
0.00003+00
0.0000+00
0.0000+00

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 XeV

0.00003+00 0.00003.+00 0.0000+00 0.0000+00 0.0000.E00 O.OOOO+00
0.0000+00 0.0000E+00 1.0016E-OS 0.0000E.00 0.00003.00 0.0000+00
2.03013-09 0.00003+00 O.OOOOE+00 0.00003+00 9.61833+00 9.61833+00

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation
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At Cooling Time . 337.52 (d)

COMPOSITION

ELEMENT ATOMES/cm3

N 2.24484E+07
Ee 4.8809SE+04
Li 0.O0000+00
Be 0.00000+00

B 2 .30713E-02
C 2.01721E+07
N 2.65812E+17
0 8.16989E-06

Na 1.47231E+16
mg 5.60098E+OS
Al 3.22619E+17
Si 4.10895E+06

S 1.79037E-02
Cl 2.59680E+04
Ar 1.59888E+04
2 4.94701E+16

Ca 6.03257E+16
Sc 5.00493E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.813162+17
Cu 2.26793E+18
Zn 4.955531+16
Ga 2.400802+06
Ge 1.01142E+02
As 8.32629E+16
Se 4.42109E+08
Br 6.05099E+14
Kr 4.78646E+06
Rb 1.13142E+16
Sr 6.54741E+06

Y 8.309832+00
Zr 3.68582E+03
Nb 7.70012E+03
Mo 1.09868E+17
Tc 1.75835E+07
Ru 4.28007E+06
Pd 2.60717E+OS
Ag 1.79299E+15
Cd 1.14398E+08
In 0.080002+00
Sn 4.43748E+06
Sb 1.86661E+16
Te 2.68999E+08

I 3.78888E-03
Xe 2.24994E+06
Cs 3.96551E+OS
Ba 1.40818E+17
La 1.806702+06
Ce 0.000002+00
Pr 0.00000E+00
Nd 0.000002+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000+00
Gd 0.00002E+00
Tb 0.0000E.00
Dy 0.000002+00
No 0.00002E+00
Er 0.000002E+0
Tm 0.000E+00
Yb 0.00000+00
Lu 0.000002+00
Ef 7.176472-02
Ta 1.01110E+OS

1 3.94515E+15
Re 1.02842E+07
Th 0.000000E+O

U 0.000002+0O
Np 0.000000E+O

Totals, t.S8066E+22

AJBRF Reactor 
AJ,3RP Soil (side) Flux

AJBRP Omaha Veterans Affairs Nospital Reactor Facility Activation

Time D (SIf/h) Bq/g Bq/ce3 Ci/m3 ALI/cm3 WATT/Cm3 JOULE/em3

zero 7.957E-04 - 1.983E+03 1.5932+04 4.30SE-01 4.283E-03 6.0692-09 1.237082E+02

337.5 (d) 3.3102-08 7.9282+01 6.3662+02 1.721E-02 2.101E-04 6.0082-13 1.237079E+02

- A3RF Reactor
A1rBRF Omaha Veterans Affairs Nospital Reactor Facility Activation

AJBRP Soil (side) Flux
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Por a volume of l.00009+00(=c3) of Rebar

7ine Becquerel Sv/h ALI Watt

sero 1.593Z+04 7.957S-04 4.2838-03 6.069S-09

337.5 (d) 6.3663+02 3.3103-08 2.101E-04 6.0083-13

AJMRP Reactor
AJBRF Omaha Veterans Affairs Bospital Reactor Facility Activation

Time Bq/Xg K/Kg Ci/K9 MeV/g*s

sero 1.9833+06 7.558E-10 5.361"-05 3.1833+03

337.5 (d) 7.9283+04 7.482E-14 2.143E-06 1.3243-01

ADTRF Reactor
Af33RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Pq/g Sv/h W/g Cl Index

sero 1.983E+03 7.9572-04 7.SSO-10 3.3192+03

337.5 (d) 7.92SE+01 3.310E-OS 7.4823-14 2.643E-01

An3RV Soil (Side) Flux

a.SRP Soil (Side) Flux

Step 1 s Activation o
Cold Pause o

Step 2 Activation a
Cold Pause a:

Step 3 i Activation oJ
Cold Pause oJ

Step 4 * Activation oJ
Cold Pause ol

Step 5 Activation oS
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step 8 Activation of
Cold Pause of

Step 9 s Activation of
Cold Pause of

Step 10 s Activation of
Cold Pause of

Step 11 sActivation of
Cold Pause of

Step 12 sActivation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 . Activation of
Cold Pause of

Step 15 . Activation of
Cold Pause of

Step 16 . Activation of
Cold Pause of

Step 17 . Activation of
Cold Pause of

Step 18 *Activation of
Cold Pause of

Step 19 . Activation of
Cold Pause of

Step 20 . Activation of
Cold Pause of

Step 21 . Activation of
Cold Pause of

Step 22 s Activation of
Cold Pause of

LI 2.27682E+06(s), i.e.

f 2.925922+07(s), i.e.

f 2.27682E+06(s), i.e;

f2.92592E+07(s). i.e.

f2.27682E+06(s), i.e.
f2.92592+07(as), i.e.

I2.276823+06(s), i.e.
f2.92S923+07(s). i.e.

2.276S23+06(s), i.e.
2.92592g+07(u), i.e.

f 2.276S2E+06 (), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682Z+06 (s), i.e.
2.92592E+07(s), i.e.

2.27682k+06(s), i.e.

2.92591E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682z+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592B+07(s), i.e.

2.276823+06(u), i.e.
2.92592E+07(s), i.e.

2.27682E+06(o), i.e.
2.925923+07(s), i.e.

2.27682B+06(s), i.e.
2.92592E+07(s), i.e.

2.276023.06(s), i.e.
2.925923.07(0), i.e.

2.27682E+06(o), i.e.
2.92592Z*07(a). i.e.

2.276823+06(s), i.e.
2.925928+07(B), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

3.310203+06 (8), i.e.
2.82258E+07(s), i.e.

2.S2600E+06(s), i.e.
2.87100E+07Cs), i.e.

2.14200E+06(s), i.e.
2.93940E+07(a), i.e.

Elapsed Time.

26.35 (d) 26.35 (d)
338.65 (d) 365.00 (d)

26.35 (d) 1.07 Cy)

338.65 (d) 2.00 (y)

26.35 (d) 2.07 (y)
338.65 (d) 3.00 (y)

26.35 (d) 3.07 (y)
338.6S (d) 4.00 ly)

26.35 (d) 4.07 (y)
338.65 (d) s.00 (y)

26.35 (d) 5.07 (y)
338.65 (d) 6.00 by)

26.35 Cd) 6.07 Cy)
338.65 (d) 6.99 (y)

26.35 (d) 7.07 (y)
338.65 (d) 7.99 (y)

26.35 (d) 8.07 (y)
338.65 (d) 8.99 (y)

26.35 (d) 9.07 (y)
338.65 (d) 9.99 (y)

26.35 Cd) 10.06 (y)
33S.65 Cd) 10.99 (y)

26.35 (d) 11.06 Cy)

338.65 (d) 11.99 (y)

26.35 (d) 12.06 (y)
338.65 (d) 12.99 (y)

26.35 (d) 13.06 (y)
338.65 (d) 13.99 (y)

26.35 (d) 14.06 (y)
338.65 (d) 14.99 (y)

26.35 (d) 15.06 (y)
338.65 (d) 15.99 (y)

26.35 Wd) 16.06 Cy)

33S.65 (d) 16.99 (y)

26.35 (d) 17.06 (y)
338.65 (d) 17.99 (y)

26.35 (d) 18.06 (y)

338.65 (dl 18.99 (y)

38.31 (d) 19.09 (y)
326.69 (d) 19.98 (y)

32.71 (d) 20.07 (y)
332.29 (d) 20.98 Cy)

24.79 (d) 21.OS Cy)
340.21 Cd) 21.98 (y)

24.58 (d) 22.05 (y)

340.42 (d). 22.98 (y)

Intervals, 2

Intervals 2

Intervals 2

Intervals, 2

Intervals : 2

Intervals . 2

Intervals. 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals . 2
Step 23 . Activation of 2.12400E+06(s), i.e.

Cold Pause of 2.94120E+07(s), i.e.
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Step 24 Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 . Activation of
Cold Pause of

Step 28 0 Activation of
Cold Pause of

Step 29 . Activation of
Cold Pause of

Step 30 . Activation of
Cold Pause of

Step 31 . Activation of
Cold Pause of

Step 32 Activation of

l.38060E.06(s), i.e.
3.01554E+07(s), i.e.

6.89330E+05(s), i.e.
3.08467E+07(s), i.e.

2.37945E+06(s), i.e.
2.9156SE+07(s), i.e.

2.45055E+06(a), i.e.
2.90854E+07(s), i.e.

4.183962+06(s), i.e.
2.73520E+07 (s), i.e.

3.16070E+06(s), i.e.
2.83753E+07(s), i.e.

4.290963+06(s), i.e.
2.72450E+07(s), i.e.

2.37474E+06(s), i.e.
2.91613E+07(s), i.e.

1.678279+06(s), i.e.

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 Id)
336.64 (d)

48.43 (d)
316.57 (d)

36.S8 (d)
328.42 (d)

49.6S (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)

23.03 (y)
23.98 (y)

24.00 CY)
24.98 (y)

2S.06 (y)
2S.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)

Intervals a 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals , 2

Cooling Times (s)

2. 98SBZ+07

345.6 (d)

AJrBRF Reactor

Step . 1

Elapsed Time * 26.35 (d)
N/cm3 WA7 /cm3

otals, 8.5807E+22 6.06713-09
Production of E
Production of He

Elapsed Time * 365.00 (d)
lN/cm3 WATT/cm3

otals, 8.5807E+22 1.0545E-13

Step * 2

Elapsed Time 1.07 (y)
N/cm3 WATS/cm3

otals, 8 5807E+22 6.0673E-09
Production of E
Production of Ee

Elapsed Time . 2.00 (y)
N/cm3 WATS/cm3

otals. 8.S807E+22 1.8728E-13

JOUILE/cm3
1.237081E+02
0. appm/y.
0. appm/y.

G(MeV/gs) Bq/cm3
3.1819E+03 1.5257E+04

JOULE/cm3 GCMeV/ga-) Bq/cm3
1.237079E+02 2.32363-02 1.1171E+02

JOULE/cm3
1.237081E+02
0. appm/y.

0. appm/y.

G(MeV/g-s) Bq/cm3
3.1819E+03 1.5367Z+04

Ci/cm3 ALI/cm3
4.1235E-07 4.05272-03

Ci/cm3 ALI/cm3
3.01933-09 3.68713-05

Ci/cm3 ALI/cm3
4.1533E-07 4.0898E-03

Ci/cm3 ALI/cm3
5.3630E-09 6.5491E-OS

Ci/cm3 ALI/cm3
4.1763Z-07 4.1179E-03

Ci/cm3 ALI/cm3
7.1823Z-09 8.7707E-05

JOULE/cm3 G(MeV/g*a) Bq/cm3
1.237079Z+02 4.1272E-02 1.9843E+02

Step . 3

Elapsed Time * 2.07 (y)
N/cm3 WATT/cm3 JM0a/cm3

otals. 8.5807E+22 6.0674E-09 1.2370823+02
Production of S a 0 appm/y.
Production of He s 0. apph/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JCULZ/cm3

otalss 8.58073*22 2.5081E-13 1.237079E+02

G(NeV/g* ) Bq/cm3
3.18203+03 1.5452E+04

G(MeV/g-s) Bq/cm3
S.5272E-02 2.6575Z+02

Step i 4

Elapsed flue * 3.07 Cy)
N/cm3 1MAT/cm3 J/cm3

otalso 8.58073+22 6.0675-09 1.2370823+02
Production of S s 0. appm/y,
Production of He . 0. appm/y.

Elapsed Time * 4.00 (y)
N/cm3 WATT/cm3 JOlZ/cm3

otals. 8.5807E+22 3.0012E-13 1.237079E+02

GC(MeV/gsf Bq/cm3
3.1820E+03 1.5518E+04

G(MeV/g^*) Bq/cm3
6.6140E-02 3.1800E+02

Ci/cm3 ALI/cm3
4.19423-07 4.1397E-03

Ci/cm3 ALI/cm3
8.5946Z-09 1.049SE-04

Step * 5

Elapsed Time * 4.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. B.5807E+22 6.06753-09 1.237082E+02
Production of S . 0. appm/y.

G(MeV/g-s) Bq/cm3
3.1820E+03 l.55702+04

Ci/cm3 ALI/cm3
4.2080E-07 4.1567E-03
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Production of He . O. appm/y-

Elapsed Time . 5.00 (y)
N/cm3 WA7T/cm3 JO E/cm3 G(meV/g-s) Bq/cm3

otals. 8.58071+22 3.3840E-13 1.2370791.02 7.4577E-02 3.5856E.02

Step . 6

Elapsed Time * 5.07 (y)
/cm3 AITT/cm3 JODLE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5610E+04
Production of E O. appm/y.
Production of He O. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 tarr/cm3 JOOLN/d 0(MeV/g-s) Bq/cm3

otals. 8.5S07E+22 3.6812E-13 1.237079E+02 8.1125E-02 3.90052+02

Step * 7

Elapsed Time * 6.07 (y)
N/cm3 WATT/cm3 JOULE/03 G(MeV/g-h) Bq/cm3

otal.s 8.S807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5640E+04
Pioduction of H s 0. appm/y. :
Production of He a O. appm/y..-

Elapsed Time . 6.99 (y)
N/dc3 IaTT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otal.s 8.5807E+22 3.9118E-13 1.237079E+02 8.6209E-02 4.1449E+02

Ci/cm3 )LI/cm3
9.6909E-09 1.1834E-04

Step : 8

Elapsed Time i 7.07 (y)
l/dn3 WAIT/cm3 JOULZ/cm3 G(MeV/g*s)

otals: 8.58071+22 6.0676E-09 1.237082E+02 3.1820E+03
Production of B 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time s 7.99 (y)
N/cm3 WATT/cm3 JOL1/cd3 G(NeV/g-s)

otals. 8.5807E+22 4.09091-13 1.237079E+02 .9.01SSE-02

Step * 9

Elapsed Time : 8.07 (y)
X/cm3 WJ.TT/cm3 JOULE/=3 G(HeV/g-s)

otals: 8.5807E+22 6.0676E-09 1.237082B+02 3.1820E+03
Production of H 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(meV/g*s)

otals: 8.5807E+22 4.2299E-13 1.237079E+02 9.32191-02

Step , 10

Elapsed Time 9.07 (y)
N/cm3 1WAT/cm3 JOULlcE/a G(MeV/g-x)

otals: 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03
Production of H . O. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 9.99 (y)
N/cd3 WA7T/cm3 JOULE/cd3 G(MeV/g s)

otals: 8.5807E+22 4.3378E-13 1.237079E+02 9.5597B-02

Step : 11

Elapsed Time * 10.06 (y)
N/cm3 V=T/c=3 JOULE/cm3 G(MeV/g*s)

otals* 8.5807E+22 6.0677E-09 1.2370821+02 3.1820E+03
Production of 1 . O. appn/y.
Production of He . 0. appm/y.

Elapsed Time * 10.99 (y)
N/cd3 WNTr/cm3 JOULE/cw13 G(MeV/g-s)

otals: 8.5807E+22 4.4215E-13 1.237079E+02 9.7442E-02

Step s 12

Elapsed Time , 11.06 (y)
N/cm3 IfATT/cm3 JOULE/053 G(MeV/g-s)

otal.s 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of B * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 11.99 (y)
N/cm3 .ATT/cm3 JOULE/cm3 G(MeV/g*s)

Bq/cm3
1.5664E+04

Bq/cm3
4.3347E+02

Bq/cm3
1.5683E+04

Zq/cm3
4.4820E+02

Bq/cm3
1.56981+04

Mq/cm3
4.5963B+02

Bq/cm3
1.5709E+04

Bq/cm3
4.6850E+02

Bq/~c3
1. 57171+04

Bq/cm3

Ci/de3
4 .2188E-07

Ci/cm3
1.0542E-08

Ci/dn3
4.2272E-07

Ci/cm3
1.1203E-08

Ci/Cd3
4.23361-07

Ci/Cd3
1.1715E-08

Ci/CM3
4.2387E-07

Ci/CM3
1.2113E-08

Ci/ad3
4.2426E-07

Ci/cm3
1.2422E-08

Ci/Cd3
4.2456E-07

Ci/ae3
1.2662E-08

Ci/m3
4.2480E-07

Ci/CM3

ALI/cm3
4.1698E-03

ALI/au3
1.2873E-04

ALI/cm3
4.1800E-03

ALI/CM3
1.3680E-04

ALI/dn3
4.18791-03

ALI/cm3
1.43061-04

ALI/cm3
4.1941E-03

ALI/cm3
1.4792E-04

ALI/cm3
4.1989E-03

ALI/cm3
1.5170E-04

ALI/cm,3
4.2026E-03

ALI/cm3
1.5462E-04

ALI/cm3
4 .2 054E-03

ALI/C3
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otals. 8.5807E,22 4.4865E-13 1.237079E+02 9.8875E-02 4.7539E+02 1.2848E-08 1.5690E-04

Step . 13

Elapsed rime . 12.06 (y)

NIcm3 WATT/cm3 JOEL3/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.58073+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5724E+04 4.2498E-07 4.2077E-03

Production of H 0. appm/y.

Production of He: 0. appm/y.

Elapsed Time 12.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Rq/cm3 Ci/cm3 ALI/cm3
otals, 8.5807E+22 4.5370E-13 1.237079E+02 9.9988E-02 4.8074E+02 1.2993E-08 1.5866E-04

Step , 34

Elapsed rime , 13.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.58073+22 6.0677E-09 1.237082E+02 3.18203+03 1.5730E+04 4.2512E-07 4.20943-03

Production of H * 0. appm/y.
Production of e * 0. appm/y.

Elapsed Time 13.99 (y)

N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 4.5762E-13 1.237079E.02 1.0085E-01 4.8489E+02 1.3105E-08 1.6003E-04

Step , 1S

Elapsed rime 14.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.58073+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5734E+04 4.25233-07 4.2107E-03

Production of H 0. appm/y.
Production of Re . 0. appm/y.

Elapsed Time 14.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 4.6066E-13 1.237079E+02 1.0152E-01 4.8812E+02 1.31922-08 1.6110E-04

Step . 16

Elapsed rime * 15.06 (y)

N/cm3 UATT/cm3 JOULE/cm3 G(MeV/grm) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.5737E+04 4.2532E-07 4.2118E-03

Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 1S.99 (y)

N/cm3 11ATr/cm3 JOULE/cm3 G(MeV/gru) Bq/cm3 Ci/cm3 ALI/cm3
- otals, 8.5807E+22 4.6302E-13 1.237079E+02 1.0204E-01 4.90623+02 1.32603-08 1.6192E-04

Step , 17

Elapsed Time 16.06 (y)

H/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g*s) 1f/cm3 Ci/cm3 ALI/cm3
otals, 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.57393+04 4.2538E-07 4.21262-03

Production of H * 0. appm/y.

Production of Re * * 0. appm/y.

Elapsed rime 16.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otalos 8.5807E+22 4.6485E-13 1.237079E+02 1.0245Z-01 4.9256E+02 1.3312E-08 1.62563-04

Step . 18

Elapsed Time . 17.06 (y)
N/cm3 ATrI/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.57413+04 4.2544E-07 4.21328-03
Production of B * 0. appm/y.

Production of Be . 0. appm/y.

Elapsed Time a 17.99 Iy)
N/cm3 11bT/cm3 JQOL3/cm3 G(MeV/g*S) Bq/cm3 Ci/cm3 ALI/cm3

otalst 8.58073+22 4.6627E-13 1.237079E+02 1.0276Z-01 4.9407E+02 1.33533-08 1.63063-04

Step I 19

Elapsed Time i 18.06 (y)

N/cm3 WAIT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.58073+22 6.06771-09 1.237082E+02 3.1820E+03 1.57432+04 4.2548E-07 4.2137E-03

Production of H . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 18 .99 (y)
N/cm3 WATI/cm3 JOuLE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.6738E-13 1.237079E+02 1.0300E-01 4.95243+02 1.3385E-08 1.6345E-04

Step . 20
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Elapsed Time 19.09 Cy)
Nf/cm3 VTT/cm3 JOU=E/cm3 G(KeV/g*s) Bq/cm3 Ci/cm3 AEI/cm3

otals. 8.5807E.22 6.0779E-09 1.237083E+02 3.1892S.03 l.S858E.04 4.2859E-07 4.32092-03
Production of H * O. appm/y.
Production of He O. appm/y.

Elapsed Time 19.98 (y)
If/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 8.5807E+22 7.6666E-13 1.237079E+02 2.9064E-01 5.4872E+02 1.4830E-08 1.8285E-04

Step 21

Elapsed Time . 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals: 8.5807E+22 6.0735E-09 1.237082E+02 3.1861E+03 1.5857E+04 4.2857E-07 4.29032-03
Production of H O. appw/y.
Production of He . 0. appm/y.

Elapsed Time 20.98 (y)
N/ca3 WATT/cm3 JOMLE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 7.36123-13 1.237079E+02 2.61481-01 5.6496E+02 1.5269E-08 1.8789E-04

Step . 22

Elapsed Time . 21.05 (y)
l/cm3 tsATT/cm3 JOUE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ABI/cm3

otaso 8.5807B+22 6.0663E-09 1.237082E+02 3.1810E+03 1.5796E+04 4.2691E-07 4.2215E-03
Production of R 0 O. appm/y.
Production of He 0. nappm/y.

Elapsed Time s 21.98 (y)
N/cm3 IATZ/cm3 JOmE/cm3 G(14eV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalss 8.5807E+22 5.12301-13 1.2370793+02 1.1290E-01 5.4284E+02 1.467iE-08 1.7916E-04

Step . 23

Elapsed Time t 22.05 (y)
N/cm3 WATT/Cl JOL/cm3 G(YeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0661B-09 1.237082B+02 3.1808B+03 1.57732+04 4.26291-07 4.2122Z-03
Production of N O. appm/y.
Production of Be * O. appm/y.

Elapsed Time . 22.98 (y)
N/cd3 WATT/cm3 JOUMX/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807B+22 4.9597E-13 1.2370791+02 1.0930B-01 5.2554B+02 1.4204E-08 1.7345B-04

Step . 24

Elapsed Time 23.03 (y)
'/cm3 VATT/cm3 J0.OE/cn3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807B+22 6.05721-09 1.237081B+02 3.1746B+03 1.5665E+04 4.2337E-07 4.11673-03
Production of B . O. appm/y-
Production of He O. appm/y.

Elapsed Time s 23.98 (y)
K/ca3 1WATT/cm3 JOULE/c3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 4.4871B-13 1.237079B+02 9.8887B-02 4.7545E+02 1.2850B-08 1.56921-04

Step i 25

Elapsed Time . 24.00 (y)
I/cm3 VaTT/cm3 JOLE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807B+22 6.0476E-09 1.2370811+02 3.1679B+03 1.55231+04 4.1953B-07 4.00598-03
Production of B s 0. appm/y.
Production of He * O. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 ATTS/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 3.8003B-13 1.237079B+02 8.37521-02 4.0268B+02 1.0883B-08 1.3290B-04

Step * 26

Elapsed Time 25.06 (y)
N/cm3 WATS/cm3 JOBLS/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 aLI/cm3

otalss 8.5807B+22 6.06861-09 1.237082E+02 3.1827E+03 1.56641+04 4.2336B-07 4.1949E-03
Production of 1 O. appm/y.
Production of He s 0. spp/y.

Elapsed Time . 25.98 (y)
N/cm3 wATr/cm3 JO3l/cm3 G(MeV/g*s) Bq/cma3 C/cm3 AEI/cm3

otals. 8.58071+22 4.05231-13 1.2370798+02 8.9305B-02 4.29381+02 1.1605E-08 1.41718-04

Step . 27

Elapsed Time * 26.06 (y)
o/cm3 8WATr/cm3 JOULE/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otalst 8.5807E+12 6.0695E-09 1.2370828+02 3.1833B+03 1.5699E+04 4.2430B-07 4.21208-03
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Production of H 0. appm/y.
Production of le 0. appm/y.

Elapsed Time * 26.98 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 S.9840E-13 1.237079E+02 2.1478E-01 4.54458.02 1.2282E-08 1.5118E-04

Step * 28

Elapsed Time * 27.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0852E-09 1.237083E+02 3.1944E+03 1.59068+04 4.2989E-07 4.38638-03
Production of H * 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time * 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALII/cm3

otalsa 8.58078.22 8.7223E-13 1.237079E+02 3.6003E-01 5.6065E+02 1.51532-08 1.8745E-04

Step $ 29

Elapsed Time a 28.08 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(MeV/g-s) Eq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.07678-09 1.237083B+02 3.18848+03 1.5905E+04 4.2986E-07 4.3279E-03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time a 28.98 (y)
N/cm3 WATr/cm3 JOUEE/tm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.58078+22 7.9222E-13 1.237079E+02 2.89408-01 5.90703.02 1.5965E-08 1.9661E-04

Step * 30

Elapsed Time a 29.11 (y)
H/cm3 OOATT/cm3 JOULE/ca3 G(HeV/g*s) Bq/cm3 Ci/cm3 AUI/cm3

otels. 8.58078+22 6.08618-09 1.2370838E02 3.19508+03 1.6048E+04 4.33738-07 4.4388E-03
Production of H a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time * 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Eq/cm3 Ci/cm3 ALI/cm3

otalsa 8.5807E+22 9.89768-13 1.237079E+02 3.92208-01 6.71623+02 1.8152E-08 2.24178-04

Step a 31

Elapsed rime a 30.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.58078+22 6.06908-09 1.2370821+02 3.18292+03 1.59278+04 4.3046E-07 4.2826E-03
Production of H a 0. appm/y.
Production of He 0. appm/y.

'Elapsed Time a 30.98 (y)
N/cm3 1ATT/cm3 JOUEE/cm3 G(0oeV/g-.) Eq/cm3 Ci/cm3 AEI/cm3

otalsa 8.5807E+22 6.00778-13 1.2370798+02 1.32408-01 6.3659E+02 1.72058-08 2.10108-04

Step * 32
AJERF Reactor

AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Blapsed Time . 31.03 (y) Cooling Time 0.

Nuclide N/cm3 WATs/cm3 JOULE/ce3 Q (eV/W s) Eq/cm3 Ci/cm3 ALI/cm3 T/2

H 14 2.64848+17
N 1S 9.7287E+14

Ka 23 1.4723E+16
Al 27 3.2262E+17
8 39 4.61358+16
Y 40 5.7880E+12 1.08038-17 6.295SE-01 1.94448-06 9.93228-05 2.68448-15 6.16918-10 1.280E+03(My) Y 40
1 41 3.3294E+13

Ca 40 5.8480+16
Ca 42 3.9031.E+14
Ca 43 8.14408+13
Ca 44 1.2S84E+1S
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.66068+16

V SO 4.7693E+14 1.22898-23 8.33298+01 9.53248-12 7.03378-ll 1.90103-21 3.4479E-16 1.489E+ll(My) V 50
V 51 1.9029E+17

Cr so 5.2922E+18
Cr 51 6.4071E+07 1.08828-13 3.7574Z-07 7.56832-02 1.85558+01 5.0149E-10 7.05518-07 2.7708+01 (d) Cr 51
Cr 52 1.0206E+20
Cr 53 1.1S718.19
Cr 54 2.8806E+18
Cr 55 2.4728E+02 1.4229E-13 4.3606Z-11 4.26348-04 8.0689E-01 2.1808E-11 1.1301E-09 3.540E+00 (m) Cr 55
Mn 55 8.27378+20
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Mn 56 1.9982E+08 6.0332E-09 8.0809E-05 3.1S95E+03 1.4918E+04 4.0319E-07 3.7296E-03 2.579E+00 (h) Mn 56
Fe 54 4.9638E+21
Fe 55 9.1206E+10 6.9123E-13 8.6070E-05 1.5234E-01 7.3247E+02 1.9797E-08 2.4174E-04 2.735E+00 (y) Fe S5
Fe 56 7.78521+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe 59 6.2586E+08 2.3629E-11 1.31051-04 1.6712E+01 1.1284E+02 3.0498E-09 2.0296E-04 4.450E+01 (d) Fe 59
Co 59 8.4506E+16
Co 60ml 3.66041+03 4.1217E-14 3.7368E-11 3.48341-03 4.0374E+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 60ml
Ni 58 5.9997E+17
xi 60 2.31111+17
Ki 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 8.20S91+05 6.30301-13 4.1582E-08 2.9518E-01 1.2438E+01 3.3618E-10 1.49321-06 1.2701+01 (h) Cu 64
Cu 65 6.9920E+17
Cu 66 1.0492Z+03 4.3878E-13 1.9372E-10 2.4227E-02 2.3765E+00 6.4231E-11 3.80251-08 S.1001+00 om) Cu 66
En 64 2.4084Z+16
En 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/cM3 WATT/cm3 JOULE/om3 O(MeV/g-s) Bq/cm3 Ci/czs3 ALI/cm3 T/2

Zn 70 2.9733E+14
as 75 8.3263E+16
As 76 8.0991E+05 1.41762-12 1.9380B-07 3.1969E-01 5.9245E.00 1.6012B-10 9.4792E-06 1.097B.00 (d) As 76
Br 79 3.06721+14
Sr 81 2.9837Z+14
Rb 85 8.1655E+lS
Rb 87 3.14881+15 1.8202E-17 3.97491+01 0.0000+00 1.4419E-03 3.8970E-14 2.1617E-09 4.796E+04CMy) Rb 87
No 92 1.6304E+16
No 94 1.0163E+16
No 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
M0100 1.0580E+16
AglO7 9.2947E+14
Ag109 8.6352E+14
AgilO 4.7981E+01 2.6090E-13 9.2979E-12 5.8303E-03 1.3463B+00 3.6388E-11 8.8576E-10 2.470Z+01 (s) AgllO
Shb21 1.06791+16
Sbl22 8.3797E+05 4.0046B-13 1.3459B-07 1.3597E-01 2.4934Z+00 6.7390E-11 4.2405E-06 2.696E+00 (d) Sbl22
Sbl23 7.9872E+15
Bal30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+1S
Bal35 9.2828E+1.5
Bal36 1.1060E+16
Ba137 1.5817E+16
Bal38 1.0096E+17

1180 4.7342E+12
W182 1.0455E+1.5
1183 S.6455E+14

W184 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807E+22 6.06101-09 1.237082E+02 3.1772E+03 1.58121+04 4.2734Z-07 4.1902B-03
AJB7F Reactor

ArBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 31.03 (y) Cooling Time 0.

COMPOSITION-

ZELEIET ATOMES/crm3

E 2.29536E+07
Se 4.99080E+04
Li 0.00000E+0
Be O.OOOOOE+00

B 2.3S906E-02
C 2.06268E+07
N 2.65812E+17
0 8.30166E-06

Na 1.47231.E+16
Mg 5.72116E+05
Al 3.22619E+17
Si 4.2015.E+06

S 1.89259E-02
C1 2.64430E+04
Ar 1.64696E+04

x 4.94701E+16
Ca 6.03257E+16
Sc 5.0185.+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
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Fe 8.48521E.22
Co 8.4 059E.16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4. 95553E+16
Ga 2.45452E+O6
Ge 1.03346E+02
As 8.32629E+16
Se 4.51249E+08
Er 6. S099E+14
rr 4.89044E.06
Rb 1.13142E+16
Sr 6.59899E+06

Y 8.45247E+OO
Zr 3.75310E+03
Nb 7.74113E+03
Mo 1.09868E+17
Tc 1.78 992+07
Ru 4.37623E+06
Pd 2.66548E+O5
Ag 1.79299E+15
Cd 1.16862E+08
In 5.01239E-06
Sn 4.51745E+06
Sb 1.86661E+16
Te 2.72510E+OB

1 3.80291E-03
Xe 2.25733E+06
Cs 4.10685E+OS
Ba 1.40881E+17
La 1.84720E+06
Ce 0.00000E+00

Pr ".I OOOOOE+OO
Nd O. OOOOOE0+
Pm O.00000+00
Sm 0.0000E+0O
Eu 0.00000+00
Gd O.OOOOOE+00
Tb 0.OOOOOE0+O
Dy 0. OOOOOE+00
Ho 0.00000E+00
Er O.OOOOOE+00
Tm 0.OOOOOE+OO
Yb 0.00000E+0
Lu 0.00000+00
Hf 7.33796E-02
Ta 1.01290E+05
N 3.945155+1S

Re 1.04613E+07
Th 0.00000E+0

U O.OOOOOE+00
Np O.O0OOOE+00
Pu 0.00000E+0

Production of H 0. appm/y.

Production of He s 0. appm/y.
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Emrange MeV/cm3^s Photons/cm3*s

1 ( 10 -. 100 IsV) 1.2686S+00 2.30651+01

2 ( 0.1 -> 0.2 MeV) 8.3985E-01 5.4184E+OO
3 C 0.2 -a 0.4 HeV) 6.9566E-01 2.3189E+00

4 ( 0.4 -a 0.6 MeV) 4.7778E+00 9.5556Z+00

S ( 0;6 -a 0.8 MeV) 3.7108Z-01 5.3011Z-01

6 C 0.8 -a 1.0 NeW) 1.24891+04 1.3877E+04

7 ( 1.0 ->1.22 MeV) 7.7524E+01 6.98411+01

8 (1.22 -a1.44 MeV) 8.4983B+01 6.3897E+01

9 (1.44 -+1.66 MeV) 1.09531-01 7.06631-02

10 (1.66 -2 3.0 MeV) 7.4250E+03 4.05742+03

11 ( 2.0 -> 2.5 MeV) 4.5194Z+03 2.00861+03

12 C 2.5 -a 3.0 MeV) 7.9297E+02 2.9835E+02

13 ( 3.0 -a 4.0 MeV) 7.95243+01 2.27211+01

14 ( 4.0 -a 5.0 MeV) 0.0000+00 0.00001+00

13 I S.0 -a 6.5 MeV) 0.0000+00 0.0000+00

Is-Group gamma source distribution (Photons/cm3*s)

SCXLZ-ORNL 18-Group gamma Library from 10 MeV to 10 XeV

0.0000Z+00 0.0000Z+00 0.0000+00 0.00001+00 2.2721E+01 2.88352+02

2.0086E+03 4.0574E+03 6.3968E+01 6.9841E+01 1.3877E+04 5.3011E-01

9.5356E+00 1.1594E+00 1.1594E+00 5.4184E+00 1.1533Z+01 1.1533E+01

AJBRF Reactor
AJERP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 345.58 (d)
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Nuclide K/cM3 hWATr/cm3 JOULE/0am3 C CeV/g'-s) Bq/ce3 Ci/cm3 ALI/cM3

N 14
N 15

Na 23
Al 27
K 39
K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti so

V SO
V 51

Cr so
Cr 52
cc 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb *S
Rb 87
0o 92

No 94

2.6484E+17
9.7287E,14
1.4723E+16
3.2262E+17
4.6135E+16
5.78803+12
3.32943+15
5.8480E+16
3.9031E+14
8..1440E+1.3
1.2584E+15
2 .4130E+12
1.1281E+14
5.B301E+16
5.2577E+16
S .2096E+17
3.8231E+16
3.6606E+16
4.7693E+14
1.9029E+17
S.2922E+18
1.0206E+320
1.1571E+19
2.8806E+18
8.2737E+20
4 .9638E+21
7.1760E+10
7.78S2E+22
1.7989E+21
2 .3759E+20
8.4506E+16
5.9997E+17
2 .3111E+17
1. 0047E+16
3.2027E+16
8.1610E+3.5
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.b031E+315
9.3164E+15
2.9733E+14
8 .3263E+16
3.0672E+14
2.9837E+14
8.1655E+1S
3.1488E+15
1.6304E+16
1.0163E+16

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10 K 40

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 V 50

Fe 5S5.43853-13 6.7719E-05 1.1986E-01 5.76313+02

1.8202E-17 3.9749E+01 O.OODOE+00 1.4419S-03

1.5576E-08 1.9020E-04

3.89703-14 2.1617E-09 Rb 87

AMBRF Reactor

Nuclide lT/cm3 WATT/CM3 JOUL3/ca3 GCKeV/rs) Bq/ca3 Ci/cm3 ALI/cM3

No 95
No 96
MO 97
MO 98
M0180
AglO

7

AglO9
Sbl21
Sbl23
Bal30
Bal32
Bal34
Bal35
Bal36
Bal37
Ba138

W18 0
W182
W183
W184
W186

345.6

1.7491E+16
1.8326E+16
1.0492E+16
2.6511E+16
1.058 0E+16
9.2947E+14
8.6352E+14
1.0679E+16
7.9872E+15
1.4927E+14
1.4223E+14
3.4036E+1S
9.2828+1S
1.1060E+16
1.5817E+16
1.00963+17
4.7342E+12
1.0455E+15
5. 6455E+14
1.2088E+15
1.1216E+1S

(d) 5.43883-13 1.237079E+02 1.19863-01 5.76313.E+02 1.5576E-08 1.9020E-04

AlBlF Reactor
AJI3F Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 345.58 Cd)

Energy distribution of decay gammna-rays

Group 3 range
1 ( 10 -. 100 UeV)
2 ( 0.1 -. 0.2 MeV)
1 ( 0.2 -a 0.4 MeV)
4 ( 0.4 -a 0.6 MeV)
5 t 0.6 -a 0.8 MeV)

MeV/cm3-s
9.57823-01
0.00003+00
O.OOOO+300
1. 0151E-09
O.OOOOE+00

Photons/ca3-s
1.7415E+01
0.0000E+00
0.0000+00
2.03013-09
0.00003+00
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6 ( 0.8 -, 1.0 NeV) 0.0000E+00 0.0000E+00
7 1.0 ->1.22 MeVJ 0.0000E+00 0.0000E.00
B (1.22 ->1.44 MeV) 0.0000E+00 0.0000E+00
9 (1.44 ->1.66 MeV) 1.5525E-05 1.0016E-05

10 (1.66 -> 2.0 HeV) 0.00003+00 0.0000E+00
11 C 2.0 -, 2.5 MeV) 0.0000E.00 0.0000E+00
12 C 2.5 -> 3.0 MeV) 0.0000E+00 0.0000E+00
13 C 3.0 -> 4.0 MeV) 0.00003+00 0.0000E+00
14 C 4.0 -> 5.0 MeV) 0.0000E+00 0.0000E+00
1S C 5.0 -> 6.5 MeV) 0.00003+00 0.0000E+00

18-Group gamma source distribution (Photons/cm3-u)
SCXLE-O3OL 18-Group gana Library from 10 MeV to 10 ReV

0.00003+00 0.0000E.00 0.0000E+00 0.00003+00 0.00003+00 0.0000E+00
0.00003+00 0.0000Z+00 1.00163-05 0.0003.00 0.00003+00 0.00003+00
2.03013-09 0.0000E+00 0.0000E+00 0.0000E+00 8.7075S+00 5.70753+00

=JE33 Reactor
=.133 Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 345.58 (d)

COPOSITION

ELEMENT ATOMES/cm3

B 2.29536.0D7
He 4.990B0E+04
Li 0.00000E+00
Be 0.00000+00

B 2.35906E-02
C 2.06244E+07
N 2.65812E+17
O 8.43344E-06

Na 1.47231E+16
Mg 5.72700E+05
Al 3.22619E+17
Si 4.20152E+06

S 1.97519E-02
Cl 2.655253.04
Ar 1.63223E+04
K 4.94701E+16

Ca 6.03257E+16
Sc 5.135E9E+04
Ti 7.06679E+17

V 1.907713+17
Cr 1.21799E+20
Mn 8.273693+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.813163+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.45483E+06
Ge 1.03419E+02
As 8.32629E+16
Se 4.52059E+08
Sr 6.05099E+14
Kr 4.89418E+06
Rb 1.13142E+16
sr 6. 69476E+06

Y 8.496843+00
Zr 3.768783+03
Nb 8.204713+03
Mo 1.09868E+17
Tc 1.79792E+07
Ru 4.37643E+06
Pd 2.666683+05 2
Ag 1.79299E+15
Cd 1.170123+08
In 0.00000E+00
Sn 4.53734E+06
Sb 1.86661E+16
Te 2.750713+08

1 3.874203-03
Xe 2.30057E+06
Cs 4.17070E+05
Sa 1.40818E+17
La 1.84737E+06
Ce 0.00000E+00
Pr 0.000003+00
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Cd 0.000003+00
Tb 0.ODO0+00
Dy 0.00000E+00
Ho 0.00000E+00
Er 0.00000E+00
Tm 0.00000E+00
Yb 0.00000+E00
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Lu O.OOOOOE.00
lf 7.33798E-02
Ta 1.03578E+05

V 3.94515E+15
Re 1.05166E+07
Th 0.000000E+0

U 0.00000E+00
Np 0.0000O+00
Pu 0.00000E.00

Totals. 6.58066E+22

AJERP Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Bq/g Bq/cm3 CA

zero 7.9432-04 1.969E+03 1.581E+04 4.;

345.6 (d) 2.997E-08 7.177E+01 5.763E+02 1.!

AJBRP Reactor
ALIBRF Omaha Veterans Affairs Hospital Reactor Pacility Activation

For a volume of l.ooOOOOcm3) of Rebar

Time lecquerel Sv/h ALI watt
zero 1.5SlE+04 7.943E-04 4.190E-03 6.061E-09

345.6 (d) 5.763E+02 2.997E-08 1.902E-04 5.439E-13

AJB2R Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Wq/Kg K/Kg Ci/Kg NeV/g*s

zero 1.969E+06 7.54SE-10 5.3221-05 3.177E+03

345.6 (d) 7.1i77+04 6.773E-14 1.9402-06 1.199E-01

AJBlP Reactor
AJ3RP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h W/g Cl Index
zero 1.969E+03 7.943E-04 7.5481-10 3.318+03

345.6 td) 7.177E+01 2.997E-08 6.7731-14 2.392E-0o.

A73?R Soil (Side) Flux

L/m3 ALI/cM3 lUATT/cnz3 J0TL3/ce3
,73E-01 4.190E-03 6.061E-09 1.2370S2E+02
558E-02 1.902E-04 5.439E-13 1.237079E+02

AJSRP Soil (Side) Flux

AJ3RP Soil (Side) Flux

AJ3RP Soil (Side) Flux

Step I . Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

step 3 s Activation of
Cold Pause of

Step 4 . Activation of
Cold Pause of

Step S Activation of
Cold Pause of

step 6 . Activation of
Cold Pause of

Step 7 . Activation of
Cold Pause of

Step S . Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 . Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 1S . Activation of
Cold Pause of

Step 16 . Activation of
Cold Pause of

2.276822+06(s), i.e.
2.925923+07(5), i.e.

2.27662E+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(a), i.e.

2.276821+06(5), i.e.
2.925921+07(s), i.e.

2.27682E+06()), i.e.
2.92592E+07 (a), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s). i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276S2E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
22.92592E+07 (s), i.e.

2.27682Z+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276S2E+06(s), i.e.
2.925921+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.*2592E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

S.07 (y)
6.00 (y)

6.07 (yl
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

i2.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

Intervals * 2

Intervals r 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals, 2

Intervals s 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals * 2
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Step 17 Activation of
Cold Pause of

Step 1a Activation of
Cold Pause of

step 19 Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 Activation of
Cold Pause of

Step 24 * Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 * Activation of
Cold Pause of

Step 28 Activation of
Cold Pause of

Step 29 * Activation of
Cold Pause of

Step 30 * Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 . Activation of
Cold Pause of

Step 33 Activation of

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.822582+07(s), i.e.

2.82600E+06(C), i.e.
2.87100E+07(s), i.e.

2.14200E+06(s), i.e.
2.93940E+07(s), i.e.

2.12400E+06(a), i.e.
2.94l20E+07(s), i.e.

1.380601+06(s), i.e.
3.01554E+07(a), i.e.

6.89330E+05 s), i.e.
3.08467E+07(s), i.e.

2.37945E+06(t), i.e.
2.91565E+07(a), i.e.

2.450553+06Cs), i.e.
2.90854E+07(s), i.e.

4.18396E+06(m), i.e.
2.73520E+07(s), i.e.

3.16070E+06Cs), i.e.
2.83753E+07(s), i.e.

4.29096E+06(s), i.e.
2.72450E+07Cs), i.e.

2.37474E+06(s), i.e.
2.91613E+07(a), i.e.

1.678273+06Cs), i.e.
2.98577E+07(s), i.e.

1.58702E+06Cs), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 td)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 td)
340.21 (d)

24.58 Cd)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 td)
337.46 td)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.38 Cd)
326.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.32 (d)

19.42 (d)
345.58 (d)

18.37 (d)

16.06 (y)
1699 (y)

17.06 (y)
17.99 (y)

18 .06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 Cy)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)

Intervals 2

Intervals 2

Intervals* 2

Intervals . 2

Intervals 2

Intervals 2

Intervals * 2

Intervals i 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals 2

Intervals i 2

Intervals s 2

Intervals . 2

Intervals * 2

Cooling Times (s)

2. 9949E+07

346.6 (d)

AJBRF i eactor

Step * 1

Elapsed Time , 26.33 (d)
N/cm3 WATT/cm3 JOULZ/cin3

otalss S.5807Z+22 6.0671E.09 1.237081E+02
Production of E * 0. appm/y.
Production of Re i 0. appm/y.

Zlapsed Time i 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.58073+22 1.0545E-13 1.237079E+02

Step s 2

Slapsed Time 8 1.07 (y)
N/cm3 11ATT/ct3 JOULE/cM3

otalus 8.5807E+22 6.0673S-09 1.237081S+02
Production of E * 0. appm/y.
Production of Re * 0. appm/y.

Elapsed Time s 2.00 (y)
N/cm3 WATT/cm3 JUL3/cm3

otalst 8.5807E+22 1.8728E-13 1.237079E+02

o(NeV/g-s) Dq/cm3
3.18193+03 1.52573+04

GC(MeV/9gs) 8q/cm3
2.32363-02 1.11713+02

G(NeV/grs) 5q/cm3
3.1819X303 1.5367Z+04

G(CeV/g-s) 8q/cm3
4.1272Z-02 1.9843E+02

Ci/cm3 ALI/.m3
4.1235E-07. 4.0527E-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871S.05

Ci/cm3 ALI/cm3
4.1533Z-07 4.08983-03

Ci/cm3 ALI/cm3
5.3630E-09 6.5491S-05

Step * 3

Elapsed Time i 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.0674E-09 1.237082E*02
Production of 1 . 0. appm/y.

Production of He * 0. appm/y.

G(MeV/g9s) iq/cm3 Ci/cm3
3.1820E303 1.5452E+04 4.1763E-07

ALI/cm3
4.1179E-03
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Elapsed Time . 3.00 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G(NeV/g9s) Bq/cm3

otals. 8.5807E+22 2.5081E-13 1.237079E+02 5.5272E-02 2.6575E+02

Step 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 GCHev/gs) Bq/cm3

otals. 8.5807E+22 6.0675E-09 1.2370821+02 3.1820E+03 1.5518E+04
Production of E 0. appm/y.
Production of He s O. appm/y.

Elapsed Time 4.00 (y)
N/cm3 WATT/cm3 JOULIE/=3 G(MeV/gs) Bq/cm3

otals. 8.S807E+22 3.0012E-13 1.237079Z+02 6.6140E-02 3.1800+02

Step s 5

Elapsed Time s 4.07 (y)
I/cm3 NATT/cm3 JOLE/cm3 G(NeV/g*u) Bq/cm3

otals, 8.S807E+22 6.0675E-09 1.237082E+02 3.1B20E+03 1.5570E+04
Production of R . O. appm/y.
Production of He t O. appm/y.

Ci/cm3 ALI/cm3
7.1823E-09 8.7707E-05

Ci/cm3
4.1942E-07

Ci/cm3
8.5946S-09

Ci/cm3
4.2080E-07

Ci/cm3
9.6909E-09

ALI/cm3
4.1397E-03

.ALI/cm3
1. 0495E-04

ALI/cm3
4.1567E-03

ALI/cm3
1.1834E-04

Elapsed Time *
NI/cm3

otals. 8.5807E+22

5.00 (y)
WATT/cm3 JOUL8/cm3 G(HeV/g9s) Bq/cm3

3.3840E-13 1.237079E+02 7.4577E-02 3.5B563+02

Step * 6

Elapsed Time * 5.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 0(NeV/grs) Bq/cm3

otalso 8.58071+22 6.0676E-09 1.2370821+02 3.1820E+03 1.5610E+04
Production of E O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 6.00 (y)
N/cm3 WATT/cm3 JO=X/cm3 C(MeV/g-s) Bq/cm3

otalss 8.58072+22 3.6812E-13 1.2370793+02 8.1125E-02 3.9005E+02

Step . 7

Elapsed Time i 6.07 (y)
Il/cm3 .TT/vV/gs) Bq/cm3

otals. 8.SB07E+22 6.0676E-09 1.237082E+02 3.18201+03 1.56401+04
Production of 1 . O. appm/y.
Production of Ee . 0. appn/y.

Elapsed Time * 6.99 (y)

N/cm3 WIATT/cm3 JOULE/cm3 G(NeV/g-3) Bq/cm3
otals. B.S07E+22 3.9118-13 1.2370791+02 8.6209E-02 4.1449E+02

Step . a

Elapsed Time * 7.07 (y)
N/cm3 IOATT/cm3 JOOBE/cm3 G(NeV/g-s) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.2370821+02 3.1820E+03 1.5664E+04

Production of 1 . O. appm/y.
Production of le . O. appm/y.

Elapsed Time * 7.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3
otals. B.5807E+22 4.0909E-13 1.2370798+02 9.0155E-02 4.3347E+02

Step * 9

Elapsed Time * 8.07 (y)
N/cm3 WAATT/cm3 JUL1/cM3 G(HeV/g s) Bq/cm3

otals. 8.58071+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5683E+04
Production of 1 * O. appm/y.
Production of He . O. appm/y.

Elapsed Time i 8.99 (y)

I/cm3 OATI/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3
otals. 8.58078+22 4.22991-13 1.237079E+02 9.32193-02 4.48203+02

Step . 10

Elapsed Time * 9.07 (y)
Y/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.56988+04
Production of 1 * 0. appm/y.
Production of Ie . 0. appm/y.

Elapsed Time * 9.99 (y)

l/cm3 WATr/cm3 3OL/cm3 G(NeV/g-s) Bq/cm3

otalss B.5807E+22 4.33781-13 1.237079E+02 9.55978-02 4.5963E+02

Ci/cm3
4.21881-07

Ci/cm3
1.05421-08

Ci/cm3
4.2272E-07

Ci/cm3
1.12038-08.

Ci/cm3
4.23361-07

Ci/cm3
1.1715E-08

C/cm3
4.2387E-d7

Ci/cm3
1.2113E-08

ALI/cm3
4.1698E-03

A.LI/cm3
1.2873E-04

ALI/cm3
4.1800l-03

ALI/cm3
1.3680E-04

ALI/cm3
4.1879E-03

ALI/cm3
1.4306E-04

ALI/cm3
4.1941E-03

ALI/cm3
1.4792E-04

Ci/cm3
4.2426E-07

Ci/cm3
1.2422E-08

ALI/cm3
4. 1989E-03

ALI/cm3
1.51708-04 4)
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Step . 11

Elapsed Time 10.06 (y)
N/Cm3 WATT/cm3 JOULE/em3 G(KeV/-s ) 8q/em3 Ci/cm3 ALI/CM3

otalsa 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5709E+04 4.2456E-07 4.2026E-03
Production of N 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 10.99 (y)
N/Cm3 WATT/Cm3 JOULE/cm3 G(NeV/g s) Bq/em3 Ci/em3 AEI/em3

otals. 8.5807E+22 4.4215E-13 1.237079E+02 9.7442E-02 4.6850E+02 1.2662E-08 1.5462E-04

Step * 12

Elapsed Time * 11.06 (y)
N/em3 WATT/em3 JOULE/em3 G(MeV/g s) Bq/em3 Ci/Cm3 ALI/Cm3

otals. 8.5S07E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5717E+04 4.2480E-07 4.2054E-03
Production of N O. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 11.99 (y)
N/em3 WATT/elm3 OULE/em3 G(MeV/g s) Bq/em3 Ci/cm3 ALI/Cm3

otalsa 8.5807E+22 4.4865E-13 1.237079E+02 9.8875E-02 4.7539E+02 1.2848E-08 1.56908-04

Step * 13

Elapsed Time * 12.06 (y)
N/em3 WATT/cm3 .I0ULR/cm3 G(MeV/g h) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807.22; 6.0677E-09 1.237082E+02 3.l820E+03 1.5724E+04 4.2498E-07 4.2077X-03

Production of R e 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 12.99 (y)
N/em3 WATT/cm3 0VE/em3 .G(MeV/g u) Bq/em3 Ci/em3 ALI/em3

otals. 8.5807E+22 4.53708-13 1.2370792+02 9.9988E-02 4.8074E+02 1.2993E-08 1.58668-04

Step . 14

Elapsed Time * 13.06 (y)

N/em3 WATT/em3 JOtLE/cm3 G(NeV/g-s) Bq/cm3 Ci/tm3 aLI/Cm3
otalsa 8.58078+22 6.06778-09 1.2370828+02 3.1820E+03 1.5730E+04 4.25128-07 4.2094E-03

Production of H . O. appm/y.

Production of He a 0. appm/y.

Elapsed Time . 13.99 (y)
N/em3 WATT/em3 70UL8/em3 G(MeV/g*s) Bq/em3 Ci/em3 AI.I/em3

otals. 8.5807E+22 4.5762E-13 1.2370798+02 1.0085E-01 4.8489E+02 1.3105E-08 1.6003E-04

Step * 15

Elapsed Time * 14.06 (y)

N/em3 WATT/cm3 JOUL/em3 G(MeV/g*s) Bq/cm3 Ci/em3 AELI/em3
otals. 8.58078+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5734E+04 4.2523E-07 4.21078-03

Production of 1R i O. appmwy.
Production of He . 0. appm/y.

Elapsed Time a 14.99 (y)

N/cm3 WATT/em3 JOUM&/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otal., 8.5807E+22 4.6066S-13 1.2370792,02 1.012S8-01 4.88121,02 1.31928-08 1.6110E-04

Step . 16

Elapsed Time * 15.06 Cy)
N/cm3 WATT/em3 ULEf/cm3 G0(MeV/g s) Sq/em3 Ci/cm3 ALI/cm3

otalsa 8.58078+22 6.06778-09 1.2370828+02 -3.18208+03 1.5737E+04 4.25328-07 4.21188-03
Production of N a 0. appm/y.
Production of He O 0. appm/y.

Blapsed Time a 15.99 (y)
N/cm3 WATT/cm3 WOUE/ce3 G(seV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807B+22 4.63028-13 1.237079E+02 1.0204B-01 4.9062E+02 1.3260E-08 1.6192E-04

Step a 17

Elapsed Time a 16.06 (y)

N/cm3 WATT/cs3 JOULE/cm3 G(NeV/gqs) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.5807I+22 6.06773-09 1.2370821+02 3.1820E+03 1.5739S+04 4.25383E-07 4.2126E-03

Production of N a O. appm/y.
Production of Re a 0 . appm/y.

Elapsed Time s 16.99 (y)
N/cm3 WATT/cm3 JUE/cm3 G(NeV/g s) Eq/cm3 CL/cm3 ALI/em3

otalsa 8.5807E+22 4.64858-13 1.237079E+02 1.02451-01 4.9256E+02 1.33128-08 1.6256E-04

Step . 18

Elapsed Time * 17.06 (y)
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N/cm3 WAT'/cm3 JOTLE/cm3 G(MeV/g*s) Bq/cm3
otals. 8.5807E.22 6.0671E-09 1.237082E.02 3.1820E+03 1.57413.04

Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 17.99 (y)
N/cm3 w)T=/cm3 JOULI/cm3 G(MeV/g*s) Dq/cm3

otals. 8.5807B+22 4.6627E-13 1.237079E+02 1.0276E-01 4.9407E+02

Step * 19

Elapsed Time * 18.06 (y)
N/cm3 WAXT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otalsa 8.5S07E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5743E+04
Production of H 0. appm/y.
Production of He * 0. appm/y.

Ci/cm3
4.2544E-07

Ci/ce3
1.3353E-08

Ci/cm3
4.2548E-07

Ci/cm3
1.3385E-08

Elapsed Time . 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs)

otals. S.58071+22 4.67381-13 1.237079E+02 1.0300Z-01

Step . 20

Elapsed Time * 19.09 (y)
N/cm3 IDT/cm3 JOULE/cn3 G(HeV/g*s)

otalss 8.5807E+22 6.0779E-09 1.237083E+02 3.1892E+03
Production of E . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 19.98 (y)
N/cm3 1ATT/cm3 JOULE/cm3 G(HeV/g*s)

otalso 8.58073+22 7.6666E-13 1.237079E+02 2.9064E-01

Step . 21

Elapsed Time i 20.07 (y)
N/cm3 IITPT/-3 JOULE/c3 O(HeV/g*s)

otals, S.S807E+22 6.07351-09 1.237082E+02 3.1861E+03
Production of H I 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 20.98 (y)
N/cm3 AT7T/cm3 JOULE/cm3 G(MeV/g*s)

otals. 8.5807E+22 7.36122-13 1.2370792+02 2.6148E-01

Step . 22

Elapsed Time 21.05 (y)
V/cm3 WXTr/cm3 JOULI/cm3 G(MeV/g8s)

otals. 8.5807E+22 6.0663E-09 1.237082E+02 3.1810E+03
Production of 1 0. appmuy.
Production of He * 0. appm/y.

Elapsed Time * 21.98 (y)
H/cm3 WATT/cm3 JoULE/cm3 G(MeV/g*s)

otals. 8.58073+22 5.12303-13 1.237079E+02 1.1290E-01

Step * 23

Elapsed Time 22.05 (y)
I/cm3 Na.7T/cm3 MOiEL/cm3 G(MeV/gs)

otals. 8.5807E+22 6.0661E-09 1.2370823B+02 3.1808E+03
Production of H 0. appm/ y.
Production of He * 0. appm/y.

Bq/cm3
4.9524E+02

Bq/cm3
1. 58583+04

Bq/cm3
5.4872E+02

Bq/=m3
1. 5857B+04

Bq/cm3
5.6496B+02

Bq/cm3
1.5796E+04

Sq/cm3
5. 4284E+02

Bq/cm3
1.5773E+04

i/cM3
4 .2859E-07

Ci/cm3
1.4830E-08

ci/aM3
4 .2857E-07

Ci/cm3
1.5269E-08

Ci/cm3
4.2691E-07

Ci/cm3
1.4671E-08

Ci/cm3
4.26293-07

Ci/cm3
1.4204E-08

AII/cm3
4.2132E-03

ALI/cm3
1.6306E-04

ALI/cm3
4.2137E-03

ALI/CM3
1.6345E-04

ALI/cm3
4.3209E-03

ALI/cm3
1. 8285E-04

ALI/Cm3
4.2903E-03

ASI/cm3
1.8789E-04

ALI/cm3
4.2215E-03

ALI/cm3
1.7916Z-04

ALI/CM3
4.21221-03

ALI/cm3
1.7345E-04

Elapsed Time . 22.98 (y)
N/cm3 WATT/cm3 JOWE/cm3 G(NeV/g9s) Bq/cm3

otals. 8.5807E+22 4.9597E-13 1.2370793+02 1.0930E-01 5.2554E+02

Step . 24

Elapsed Time 23.03 (y)
N/cm3 MATT/cm3 JOULE/c=t3 G(MeV/grs) Sq/cm3

otals. 8.5807E+22 6.0572E-09 1.237081E+02 3.1746E+03 1.5665E+04
Production of H 0. appm/y.
Production of He a 0. appm/y.

Ci/cm3 ALI/cm3
4.2337E-07 4.1167E-03

Elapsed Time , 23.98 (y)
N/cm3 WATT/cm3 JOZLE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 4.48711-13 1.2370793+02 9.88871-02 4.7545E+02 1.2850E-08 1.5692E-04

Step * 25

Elapsed Time * 24.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 AI)/cm3

otalst 8.58071+22 6.04761-09 1.237081E+02 3.1679E+03 1.55231+04 4.19531-07 4.0059S-03
Production of E s 0. appm/y.
Production of Be a 0. appm/y.
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Elapsed Time . 24.98 (y)

N/Cm3 WATT/Cm3 JOULE/cm3
otals, 8.5807E.22 3.8003E-13 1.237079E+02

Step * 26

Elapsed Time 25.06 (y)
N/cm3 WATT/cm3 JOULU/cm3

otalst 8.5B07E+22 6.0686E-09 1.237082E+02
Production of H 0. appmfy.
Production of He 0. appm/y.

Elapsed Time . 25.98 (y)
N/cm3 WATT/Cm3 JOULE/cm3

otals. 8.5807E+22 4.0523E-13 1.237079E+02

Step * 27

Elapsed Time . 26.06 (y)
N/cm3 WATS/cm3 JOULE/cm3

otals. 8.5807E+22 6.0695E-09 1.237082E+02
Production of H 0. appm/y.

Production of He O. appm/y.

C(MeV/g9s Eq/cM3
8.3752E-02 4.0268E+02

G(MeV/g~s) Bq/ce3
3.1827E+03 1.56643+04

G (MeV/g s) Sq/c m3
8.9305E-02 4.2938E+02

G(MeV/gs) Bq/cm3
3.li33E+03 1.5699E+04

Ci/ce3 ALI/cM3

1.0883E-08 1.3290E-04

Elapsed Time , 26.98 (y)
N/cm3 WATT/CM3 JOULE/cm3 G(MeV/g*s)

otalsi 8.5807E+22 5.9840E-13 1.2370793+02 2.1478E-01

Step . 28

Elapsed Time , 27.11 (y)
N/cd3 WATT/cm3 JOULI/cm3 G(Mev/gs)

otals. 8.5807E+22 6.0852E-09 1.237083E+02 3.1944E+03
Production of H . O. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 27.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/gos)

otals, 8.5807E+22 8.7223E-13 1.237079E+02 3.60033-01

Step . 29

Elapsed Time . 28.08 (y)
N/c3 ,WATT/cml3 J0ULE/cm3 G0 teV/g*s)

otals, 8.5807E+22 6.0767E-09 1.237083E+02 3.1884E+03
Production of H. 0. appme/y.
Production of He O. appu/y.

Elapsed Time . 28.98 (y)
N/cm3 WATT/ca3 JOULE/cl3 G(MeV/g*s)

otals, 8.5807E+22 7.92223-13 1.2370793+02 2.89403-01

Step * 30

Elapsed Time . 29.11 (y)
N/cM3 WATT/cm3 JOULE/ca3 G(MeV/gfs)

otals. 8.58073+22 6.0861E-09 1.2370831+02 3.19503+03
Production of I . O. appm/y.
Production of He * O. appmn/y.

Elapsed Time * 29.98 (y)
N/cm3 WATT/Cm3 JOULE/ca3 G(MeV/g9s)

otals. 8.58073+22 9.89763-13 1.237079E+02 3.9220B-01

Step i 31

Elapsed Time s 30.05 (y)
N/ca3 WATT/cW3 JO=LE/ca3 G(MeVig*s)

otals. 8.5807E+22 6.06901-09 1.237082E+02 3.18293+03
Production of H . O. appm/y.
Production of He O. appm/y.

Bq/cm3
4.5445E+02

Bq/cm3
1.5906E+04

Sq/cm3
5.6065B+02

Sq/Ca3
1. 59053+04

Bq/ca3
5.9070E+02

Sq/cM3
1. 60483+04

Bq/cm3
6. 71623+02

Ci/cm3
4.2336E-07

Ci/cm3
1.1605E-08

Ci/cM3
4.24303-07

Ci/cm3
1.2282E-08

Ci/cM3
4.2989E-07

Ci/cM3
1.5153E-08

Ci/cm3
4.2986E-07

Ci/cm3
1.59653-08

Ci/cM3
4.3373E-07

Ci/cm3
1.8152E-08

ALI/cm3
4.19493-03

ALI/c-3
1.41713-04

ALI/cm3
4.2120E-03

ALI/Ca3
1.5118E-04

ALI/cm3
4.3863E-03

ALI/cm3
1.8745E-04

ALI/c-3
4.3279E-03

ALI/cm3
1.9661E-04

ALI/cm3
4.4388E-03

ALI/cm3
2.2417E-04

ALI/cm3
4.2826E-03

ALT/ca3
2.1010E-04

ALI/cm3
4.1902E-03

ALI/cm3
1. 9020E-04

Bq/cm3 Ci/cM3
1.5927E+04 4.3046E-07

Elapsed Time , 30.98 (y)
N/cm3 NATT/Cm3 JOMLZ/cA3 G(MeV/g 0.) Bq/cm3

otals. 8.5807B+22 6.0077S-13 1.237079B+02 1.3240E-01 6.36593+02

Step # 32

Elapsed Time , 31.03 (y)
N/cl3 MATT/cm3 JOULE/cm3 G(MeV/g9s) Sq/cm3

otals, 8.5807E+22 6.06103-09 1.237082E+02 3.1772E+03 1.5812E+04
Production of H I 0. appa/y.
Production of He . O. appm/y.

Elapsed Time . 31.98 (y)
N/cM3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals. 8.58073+22 5.4388E-13 1.2370792+02 1.1986B-01 5.7631E+02

Ci/cm3
1.72053-08

Ci/cm3
4.2734E-07

Ci/c-3

1.5576E-08
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Step 33
AJ3RY Reactor_

AJBXF Cmlaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Tinme 32.03 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JO.E/7U/3 G(MeV/r-s) Bq/cm,3 Ci/cm3 ABI/cm3 T/2

N 14 2.6484E+17
N 15 9.7287E+14

Na 23 1.4723E16
Al 27 3.2262E+17

K 39 4.6135E+16
K 40 5.7880E+12 1.0803E-17 6.2955E-01 1.94443-06 9.93223-05 2.68443-US 6.16913-10 1.2809+03CMy) 1 40
K 41 3.32943+1S

Ca 40 5.8480E+16
Ca 42 3.90313.+14
Ca 43 8.1440E+13
Ca 44 1.2584E+31
Ca 46 2.4130E+3.12
Ca 48 1.1281E+14
Ti 46 5.8301.+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.2313.E+16
Ti 50 3.6606E+16

V 50 4.76933+14 1.22893-23 8.33293+01 9.5324E-12 7.0337E-11 1.90103-21 3.4479E-16 1.489E+ll(Ny) V SO
V 51 1.90293+17

Cr 50 5.29223+18
Cr 51 6.13263+07 1.04153E-13 3.59653-07 7.24413-02 1.7760E+01 4.80003-10 6.7529E-07 2.7703+01 (d) Cr 51
Cr 52 1.02063.20
Cr 53 1.15713.+19
Cr 54 2.8806E+18
Cr 55 2.47283.02 1.4229E-13 4.36063-11 4.2634E-04 8.0689E-01 2.18083-11 1.13013-09 3.540E+00 (m) Cr SS
Mn 55 8f.2737E+20
Mn 56 1.99823+08 6.03323-09 B.0809E-05 3.1595E+03 1.4918.+04 4.0319E-07 3.7296E-03 2.579E+00 (h) Mn 56
Fe 54 4.96383+21
Fe 55 8.31493+10 6.30173-13 7.84673-05 1.3888E-01 6.6777E+02 1.804BE-08 2.20393-04 2.735E+00 (y) Fe 55
Fe 56 7.78523+22
Fe 57 1.7989Z+21
Fe 58 2.3759E+20
Fe 59 5.95573+08 2.24863-11 1.24713-04 1.59033+01 1.07383+02 2.9022E-09 1.9313E-04 4.450E+01 (d) Fe 59
Co 59 8.45063+16
Co 60ml 3.66043+03 4.12173-14 3.73683-11 3.4834E-03 4.0374E+00 1.09123-10 6.8663E-09 1.047E+01 (m) Co 60ml
Ni S 5.99973+17
Ni 60 2.31113+17
Ni 61 1.00473+16
Ni 62 3.2027E+16
Ni 64 8.16103+1S
Ca 63 1.5687E+18
CU 64 8.20593+05 6.30303-13 4.15823-08 2.95183-01 1.2438E+01 3.3618E-10 1.4932E-06 1.2703+01 (h) Ca 64
Ca 65 6.9920Z+17
Ca 66 1.04923+03 4.38783-13 1.9372E-10 2.4227E-02 2.37653+00 6.42313-11 3.8025E-08 S.1003+00 (m) Cu 66
Zn 64 2.4084E+16
Zn 66 1.3826Y+16
Zn 67 2.0318E+1S
Zn 68 9.3164E+1S

A5BRF Reactor

Nuclide N/cs3 IOATT/cm3 JOULE/cm3 G(CeV/grs) Bq/cm3 Ci/cm3 ABI/cm3 T/2

Zn 70 2.97333+14
As 75 8.32633+16
As 76 8.09913+0S 1.41763-12 1.9380-07 3.1969E-01 5.92453+00 1.6012E-10 9.4792E-06 1.0973+00 (d) As 76
Br 79 3.0672E+14
Br 81 2.98373.14
R3 8S 8.16553+15
Rb 87 3.14883+15 1.82023-17 3.9749E+01 O.OOOOE+00 1.44193-03 3.8970E-14 2.1617E-09 4.796+04CMy) Rb 87
Mo 92 1.63043+16
Mo 94 1.01633+16
Mo 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.65113+16
HolOO l.0S803+16
A9107 9.2947E+14
Ag9O9 8.6352E+14
AgilO 4.79813+01 2.6089E-13 9.29773-12 5.83033-03 1.34633+00 3.63873-11 8.8575E-10 2.470E+01 (C) WI 0
Sbl21 1.0679E+16
Sb22 8.3619E+05 3.99613-13 1.34303-07 1.35683-01 2.48813+00 6.7246E-11 4.2315E-06 2.6963+00 (d) Sb122
Sb123 7.98723+15
Bal30 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+15
BalS3 9.2828E+1S
Bai36 1.1060E+16
Ba137 1.S8175+16
Bal3B 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
1183 5.6455E+14 f
1184 1.2088E+1S
W186 1.1216E+1S
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here are 81 Nuiclides.

Totals. 8.5807E+22 6.0598E-09 1.237081E.02 3.1764E+03 1.5741E+04 4.2542E-07 4.1590E-03

AThRF Reactor
A.JBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 32.03 (y) Cooling Time 0.

COMPOSITION .

ELEMENT ATOMES/cm3

E 2.34314B+07
Ee S.09468E+04
Li 0.0000OE+OO
Be 0.00OOOE+O0

a 2.40816E-02
C 2.10544E+07
N 2.65812E+17
0 8.565212E-06

Na 1.47231E+16
Mg S.84034E+05
Al 3.22619E+17
Si 4.2895E+06

S 2.07726E-02
C1 2.70006E+04
Ar 1.6778OE+04

H 4.94701E+16
Ca 6.03257E+16
Sc 5.14282E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.955532+16
Ga 2.50561E+06
Ge 1.05498E+02
As 8.32629E+16
Se 4.60658E+08
Br 6.OS099E+14
Xr 4.99230E+06
Rb 1.13142E+16
Sr 6.74195E+06

Y 8.62950E+00
Zr 3.83197E+03
Nb 8.24920E+03
Mo 1.09868E+17
Tc 1.82735E+07
Ru 4.46736E+06
Pd 2.72182E+OS
Ag 1.79299E+1S
Cd 1.193402.08
In S.01239E-06
Sn 4.61196E+06
Sb 1.86661E+16
Te 2.7833SE.08

r 3.E8682E-03
Xe 2.307022+06
Cs 4.30232E+05
Ba 1.40818E+17
La 1.88562E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000+00
Pm 0.00000E+00
Sm 0.000002.00
Eu 0.000000E+O
Gd 0.00000E+00
Tb 0.000000E+O
Dy 0.000000E+O
Ho O.OOOOOE+00
Er O.OOOOOE+00
Tm O.OOOOOE+00
Tb 0.000000E+O
Lu 0.0000E+00
If 7.49069E-02
Ta 1.03725E+05

W 3.94515E+1S
Re 1.06830E+07
Th 0.00000.+00

U 0.000002+00
Np O.OOOOOE+00
Pu 0.00000E+00

Production of E * 0. appm/y.

Production of Ne * 0. appm/y.
AJERF Reactor
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AJBSRF Omaha Veterans Affairs Nospital Reactor Facil ty Activation

At Cooling Time 0.

Energy distribution of decay gaumma-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

E range
10 -> 100 1eV)

0.1 - 0.2 3ev)
0.2 -a 0.4 HeV)
0.4 - 0.6 MeV)
0.6 -a 0.8 .eV)
0.8 -a 1.0 3eV)
1.0 -*1.22 MeV)

(1.22 -l. 44 HeV)
(1.44 -a1. 66 3eV)
(1.66 -a 2.0 3eV)

2.0 -a 2.5 3ev)
2.5 -a 3.0 3eV)
3.0 - 4.0 4eV)
4.0 -a S.0 eV)

( 5.0 -a 6.5 3eV)

MeV/cm3*s
1.1601E+00
7. 9920E-01
6.65263-01
4.7757E+00
3.7093E-01
1.24B 93+04
7.4120E.01
8.1943E+3.
1. 050O0-01
7.4250E+03
4.51943+03
7.9297E+02
7.9524E+01
0.00000E+O
0.0000+00

Photons/cm3*s
2.1093E+01
5.15613.E+00
2.2175E+00
9.55150E+O
5.29913-01
1.3877E+04
6.6775E+01
6 .1611B+01
6 .77403-02
4.0574E+03
2.0086E+03
2.88353+02
2.2721E+01
0.0000E+00
0.00003+00

18-Group gamma source distribution (Photons/cm3*s)
SCABE-ORlL 18-Group gamma Library from 10 MeV to 10 XeV

.0.00003+00 O.00003+00 O.OOOOE+00 O.OOOOE+00 2.27213+01 2.88353+02
2.00863+03 4.05743+03 6.1679E+01 6.67753+01 1.3877E+04 5.2991E-01
9.55153+00 1.1088E+00 1.1083+00 5.1561E+00 1.0547Z+01 1.0547E+01

AJ3RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 346.63 (d)

Nuclide N/cm3 WATT/cm3 JOUJL3/cm3 G (NeV/gs ) Bq/azi3 Ci/cm3 ALI/cm3

N 14
IT 15

Na 23
Al 27

1 39
1*40
I 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59

Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Ca 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
No 92
No 94

2.6484E+17
9.7287E+14
1.47233+16
3.2262E+17
4.61351+16
S .7880E+12
3.32943+15
5.8480E+16
3.9031E+14
8 .144 0E+13
1.2584E+1S
2.4130E+12
1.12813+14
5.8301E+16
S.2577E+16
5.2096E+17
3.8231E+16
3.6606E+16
4.7693E+14
1. 9029E+17
S.29223+18
1.0206E+20
1. 1571E+19
2.88 06E+18
8.2737E+20
4. 9638E+21
6.53733+10
7.7852E+22
1.7989E+21
2.3759E+20
8.4506E+16
5. 9997Z+17
2.3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.56B7E+18
6. 9920E+17
2 .4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
B8.3263E+16
3.0672E+14
2.98373+14
8.16553+1S
3.148E.15
1.6304E+16
1.0163E+16

1.08033-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844Z-1S 6.1691E-10 1 40

1.22B9E-23 8.33293+01 9.53243-12 7.0337E-11 1.90103-21 3.4479E-16 V 50

4.9545E-13 6.1692E-05 1.09191-01 5.2501E+02 1.41903-08 1.73273-04 Fe 55

1.8202B-17 3.9749E+01 O.OOOOE+00 1.4419E-03 3.8970E-14 2.1617E-09 Rb 87

AJBRF Reactor

.4�Nuclide N/cm3 Nuld Nc3 1ATT/cm3 J00L3/cm3 G(34ev/g-s) Dq/Ce3 Ci/ou3 516/CM3
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Mo 95 1.7491E.16
MO 96 1.8326E+16
Mo .7 1.0492E+16
Mo 98 2.6511E+16
H40100 1.05803+16
AglO7 9.2947E+14
Agl09 8.63523+14
Shl21 1.0679E+16
Sbl23 7.9872E+15
BaS30 1.4327E+14
RaI32 1.4223E+14
Ba134 3.4036*+15
Bal35 9.28283+15
Bal36 1.10603+16
Sa137 1.5817E+16
Ba138 1.0096E+17

3180 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
31824 1.2088E+15
I3186 1.1216*+15

346.6 (d) 4.95483-13 1.237079E+02 1.09203-01 5.2502E+02 1.4190E-08 1.73272-04

AJERF Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 346.63 (d)

Energy distribution of decay gamsna-rays

Group S3range MeV/cm3-s Photons/cm3-s

I C 10 -. 100 UeV) 8.7258S-01 1.58653+01

2 C 0.1 -a 0.2 MeV) 0.0000E+00 0.00003+00

3 I 0.2 -a 0.4 MeV) 0.0000E+00 0.0000E+00

4 C 0.4 -a 0.6 lleV) 1.01513-09 2.0301E-09

5 C 0.6 -a 0.8 MeV) 0.0000E+00 0.0000E+00

6 C 0.8 -a 1.0 MeV) 0.0000E+00 0.0000E+00

7 C 1.0 -al.22 MeV) 0.0000E+00 0.0000E+00

8 (1.22 ->1.44 MeV) 0.0000E+00 0.0000E+00

9 (1.44 ->1.66 MeV) 1.5525E-05 1.0016E-05

10 (1.66 -a 2.0 MeV) 0.0000E+00 0.0000E+00

11 C 2.0 -a 2.5 MeV) 0.0000E+00 0.0000E+00

12 C 2.5 -a 3.0 MeV) 0.00003+00 0.0000E+00

13 C 3.0 -a 4.0 MeV) 0.0000E+00 0.0000E+00

14 C 4.0 -a 5.0 MeV) 0.00003+00 0.00003+00

15 C 5.0 -a 6.5 MeV) 0.00003+00 0.0000o+00

18-Group gamma source distribution CPhotons/am3*s)

SCGAL-ORSL 18-Group ganma Library from 10 Itev to 10 XeV

0.0000E+00 0.0000E+00 0.00003+00 0.00003+00 0.'0000E+00 0.0000E+00

0.000DE+00 0.0000E+00 1.00163-05 0.00003+00 0.OOOOE+00 0.0000E+00

2.0301E-09 0.0000E+00 0.00003+00 0.0000E+00 7.93253+00 7.9325E+00

AJBSF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 346.63 Cd)

COMPOSrTION

ELEMENT ATOMES/cm3

E 2.34314E+07
Re 5.09468E+04
Li 0.00000E+00
Be 0.000003+00
B 2.40t16E-02
C 2.10520E+07
N 2.65812E+17
0 8.69698E-06

Na 1.47231E+16
Mg 5.84618E+05
Al 3.22619E+17
Si 4.28896E+06
S 2.16163E-02

C1 2.710513+04
AF 1.66348E+04

X 4.94701E+16
Ca 6.03257E+16
Sc 5.24859E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.485213+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.50593E+06
Ge 1.05571E+02
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AS 8.32629E.16
Se 4.61468E+08
Br 6.05099E.14
Kr 4.99604E+06
Rb 1.13142E+16
Sr 6.83410E+06

Y B.67369E+00
Zr 3.84722E.03
Rb 8.72465E+03
Mo 1.09868E+17
Tc 1.83534E.07
Ru 4.46756E+06
Pd 2.72304E+05
Ag 1.79299E.15
Cd 1.1946SE+08
In 0.00000E+00
Sr. 4.63178E+06
Sb 1.86661E+16
Te 2.80799E+08

I 3.95485E-03
Xe 2.34846E+06
Cs 4.37241E+05
Ba 1.40818E+17
La 1.88580B+06
Ce 0.00000E+0
Pr 0.000000E+0
Nd 0.OOOOOE+00
Pm 0.000000E+O
Sm O.OOOOOE+OO
Eu O.OOOOOE+00
Gd O.OOOOOE+00O
Tb O.OOOOOE+00
Dy O.OOOOOE+00
Ro 0.00000E+00
Er 0.00000E+00
Tm O.OOOOOE+00
Yb O.OOOOOE+00
Lu 0.000000E+O
Bf 7.49071E-02
Ta 1.05781E+05
1 3.94515E+15

Re 1.073S6E+07
Tb O.OOOOOE+00

U O.OOOOOE+00
Sp O.00000E+00
Pu O.OOOOOE+00

Totals, 8.58066E+22

AJRRF Reactor
A.7RF Omaha Veterans Affairs Hospital Reactor Facility Activation

iAJBRF Soil (Side) Flux

Time
zero

346.6 (d)

D(Sv/h) Bq/g Bq/nn3 Ci/r3 ALI/cm3 WATI/cm3 JOULE/cM3
7.941S-04 1.960B+03 1.574E+04 4.254E-01 4.159E-03 6.060E-09 1.2370813+02
2.730E-08 6.538E.01 5.250E+02 1.419E-02 1.7332-04 4.955E-13 1.237079E+02

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.00002+00(cms3) of Rebar

Time Becquerel Sv/h ALI Watt
zero 1.5743+04 7.941E-04 4.1592-03 6.0603-09

346.6 (d) 5.250E+02 2.730E-08 1.7333-04 4.9553-13

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Kg KR/Kg Ci/K9 HeV/g-s
zero 1.960E+06 7.546E-10 5.298E-05 3.176E+03

346.6 (d) 6.538E+04 6.170E-14 1.767E-06 1.0923-01

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Svth W/g Cl Index
zero 1.960E+03 7.941E-04 7.5463-10 3.318E+03

346.6 (d) 6.538E+01 2.730E-08 6.1703-14 2.179E-01

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

Step 1 . Activation of 2.27682E+06(s), i.e.
Cold Pause of 2.925929+07(s), i.e.

Step 2 . Activation of 2.276823+06(s), i.e.
Cold Pause of 2.925922+07(s), i.e.

Step 3 a Activation of 2.276823+06(s), i.e.
Cold PauSe of 2.925923+07(s), i.e.

Step 4 s Activation of 2.27682E+06(s), i.e.

Elapsed Time.

26.35 (d) 26.35 (d)
338.65 (d) 365.00 (d)

26.35 (d) 1.07 (y)
338.65 (d) 2.00 (y)

26.35 (d) 2.07 (y)
338.65 (d) 3.00 (y)

Intervals, 2

Intervals . 2

Intervals * 2

26.35 (d) 3.07 (y) Intervals . 2
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Cold Pause o

Step 5 Activation o
Cold Pause o

Step 6 * Activation a
Cold Pause o

Step 7 Activation a
Cold Pause o

Step 8 Activation o0
Cold Pause a:

Step 9 Activation o0
Cold Pause o:

Step 10 . Activation oV
Cold Pause oi

Step 11 Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 . Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 Activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 . Activation of
Cold Pause of

Step 28 Activation of
Cold Pause of

Step 29 8Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 i Activation of

f 2.925920+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.925s2E+07(s), i e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(s) ie.

f 2.27682t+06(s), i.e
f 2.92592E+07(s), i.e

f 2.27682E.06(a), i
E 2.92592E+07(s), i-e.

2.276823+06(s), i.e.
f2.92592E+O7(s), i.e.

E2.27682E+06(s), i.e.
I2.92592E+07(5), i.e.

,2.27682B+06(s), i e.
f2.92592E+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2..92592E+O7(s), i.e.

2.276823+06(s), i.e.
f 2.925922+07(s), i.e.

f 2.276823.06(s), i.e.

f 2.92592E+07(s), i.e.

2.2762E+o06(si, i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.925922+07(a), i.e.

2.27682+e06(a)* i.e.
2.92S92E3i07((a), i.e.

2.27682E+06()), i.e.
2.925923+07(s), i.e.

2.27682B+06(a), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.822s83+07(s), i.e.

2.82600E+06(s), i.e.
2.871003+07(s), i.e.

2.14200E+06(Cs) i.e.
2.93940E+07(s), i.e.

2.124003+06(s), i.e.
2.941201+i07(s), i.e.

1.380603+06(s), i.e.
3.01s54E+307(*), i.e.

6.89330E+05(s), i.e.
3.08467E+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+.7 (), i.e.

2.45053E+06(Cs) i.e.
2 .9so854307 (s), i.e .

4.183969+06(s), i.e.
2.73252E+007(s), i.e.

3.160703+06(s), i.s.
2.637532+07(8), i.e.

4.29096E+06(s), i.e.

2.724503+07(5), i.e.

2.374742+06(s), i.e.
2.91613B+07(s). i.e.

1.67827B+06(e), i.e.
2.98377E+07(s), i.e.

1.587023+06(s), i.e.
2.9949030+7(s), i.e.

1.45885E+06(a), i.e.

33 3 .65 (d)

26.35 td)
338.6s (d)

26.35 (d)
338 .65 (d)

26.35 (d)
338 .65 (d)

26.35 (d)
338.6s (d)

26.35 (d)
338.6s (d)

26.35 (d)
338065 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.6S (d)

26.35 (d)
33i.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
330.6S (d)

26.35 (d)
330.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.9s (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 .d)
337.46 (d)

28.36 (d)
336.44 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.s8 (d)

18.37 (d)
346.63 (d)

16.88 (d)

4.00 (y)

4.07 (y)

5.00 (y)

5.07 (y)
6.00 (y)

6. 07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
0.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.9a. (y)

25.0Q6 (y)
25.9t (y)

26.06 Cy)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)

Intervals . 2

Intervals 2

intervals 2

Intervals 2

Intervals t 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals * 2

Intervals, 2

Intervals 2

Intervals * 2

Intervals 2

Intervals* 2

Intervals, 2

Intervals , 2

Intervals * 2

Intervals, 2

Intervals, 2

Cooling Times (s)

3.0077E307
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34B.1 (d)

AJBRF Reactor

Step . 1

Elapsed Time , 26.35 (d)
K/cwL3 I nTT/cm3 JOULE/cm3 G(NeV/g*s)

otasle. 8.5807E+22 6.0671E-09 1.237081E+02 3.1819E+03
Production of E i 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time t 365.00 (d)

N/cu3 WATT/em3 JO0L/cm3 G (NeV/gs)
otals. 8.5807E+22 1.0545E-13 1.237079E+02 2.3236E-02

Step * 2

Elapsed Time t 1.07 (y)
N/IM3 WATT/cm3 JO=/cm3

Otals. 8.5807E+22 6.06733-09 1.237081E+02
Production of E , 0. appm/y.
Production of He . 0. appm/y.

Bq/Cm3
1.5257E+04

Bg/cm3
1.1171.e 02

8q/cm3

l1.53673+04

Bq/em3

1. 98433+02

Ci/cm3
4.1235E-07

Ci/cM3
3.0193E-09

ALI/Cm3
4.0527E-03

ALI/em3
3.6871E-05

G(NeV/g s)
3.1819E+03

G (MeV/g*s)
42.1272E-02

Ci/nM3
4.1533E-07

Ci/cm3
5.3630E-09

ALI/Ca3
4.08983-03

ALI/em3
6.5491E-05

Elapsed Tim e
N/em3

otals. 8.5807E+22

2.00 (y)
WATT/cm3 JOULE/e3

1.8728E-13 1.237079E+02

Step . 3

Elapsed Time * 2.07 (y)

N/em3 OATT/cm3 0JULE/Cn3
otals, 8.5807E+22 6.0674E-09 1.2370823+02

Production of 3 * 0. appm/y.-
Production of go 0. appm/y.

Elapsed Time . 3.00 (y)

N/cm3 VATT/nm3 JOULE/cm3
otals, 8.58073E22 2.5081S-13 2.2370793+02

Step . 4

Elapsed Time t 3.07 (y)
N/em3 WATT/cm3 JOULE/cm3

otalsl 8.5807E+22 6.0675E-09 1.2370823+02
Production of a 0. appm/y.
Production of He 0. appn/y.

Elapsed Time , 4.00 (y)
N/cm3 WATT/cu3 JOULE/eW3

otals, 8.5807E+22 3.00123-13 1.2370793+02

Step . S

Elapsed Time * 4.07 (y)

N/cm3 I ATT/cm3 JOM.9/cm3
otals. 8.58073+22 6.06753-09 1.2370823+02

Production of 3, 0. appm/y.

Production of He 0. appm/y.

Elapsed Time 5.00 (y)

N/em3 WATT/cm3 JO LM/cn3
otals. 8.58073+22 3.3840E-13 1.237079E+02

Step . 6

Elapsed Time * 5.07 (y)
N/Im3 WATT/W3 JO3lE/cu.3

otals. 3.58073.22 6.06763-09 l.2370823+02
Production of 3 , 0. appm/y.
Production of He * 0. appm/y.

Elapsed Tim s 6.00 (y)
N/cm3 WATT/cm3 JOUL/cm3

otals. 8.58073+22 3.6812E-13 1.237079s+02

Step . 7

G(NeV/g*s)
3.1820E+03

G(NeV/g*s)
5. 52723-02

G (MeV/g' s)
3.18203+03

G (MeV/g s)
6.6140E-02

G(NeV/grs)
3.1820E+03

G(MeV/g*s)
7.4577E-02

Bq/cm3
1.5452E+04

.8q/em3
2.6575E+02

Bq/cm3
l.5518E+04

Sq/cm3
3.18003+02

Bq/Cm3
1.55703+04

Bq/cm3
3.58563+02

Bq/cm3
1.5610E+04

Bq/Cm3
3.9005E+02

Ci/cM3
4.1763E-07

Ci/em3
7.1823E-09

Ci/CM3
4.19423-07

Ci/CM3
8.5946E-09

Ci/nM3
4.2080E-07

Ci/Cm3
9.69093-09

Ci/Cm3
4.21883-07

Ci/nm3
1. 0542E-08

ALI/em3
4.1179E-03

ALI/cm3
8.77073-05

ALI/cm3
4 .1397E-03

AII/cM3
1. 0495E-04

ALZ/cm3

4.1567E-03

ALr/cm3
1.1834E-04

ALI/Cm3
4,1698E-03

ALI/Cm3
1. 2873E-04

G(MeV/g*s)
3.1820E+03

G (NeV/g s)
8.11253-02

Elapsed Time . 6.07 (y)
N/Cm3 WATT/cu3 JOULE/4

otals. 8.58073+22 6.06763-09 i.2370823+,
Production of 3 . 0. appm/y.
Production of He I 0. appm/y.

/3 G(MeV/g*s)
)2 3.1820E+03

Bq/em3 Ci/cm3 ALI/cm3
1.5640E+04 4.2272E-07 4.1800E-03

Elapsed Time . 6.99 (y)
N/em3 WAT/cm3 JOULI/cm3 G(MeV/g*s) Bq/cm3

otalss 8.5807E+22 3.91183-13 1.2370793+02 8.6209E-02 4.1449E+02
Ci/Ca3 ALl/cm3

1.1203E-08 1.36803-04
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Step, 8

Elapsed Time . 7.07 Cy)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5664E+04
Production of H , .0. appm/y.
Production of He O. appm/y.

Ci/cm3 ALI/cm3
4.2336E-07 4.1879E-03

Elapsed Time * 7.99 Cy)
NIcm3 WATT/cm3 JOULE/cm3 G(MeV/grx)

otals. 8.5807E+22 4.0909E-13 1.237079E+02 9.0155E-02

Step : 9

Elapsed Time 8.07 Cy)
N/cm3 WATIT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 8.5807E+22 6.0676E-09 1.2370S2E+02 3.18203+03
Production of H 0. appm/y.
Production of He * O. appm/y.

Elapsed Time 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 8.5807E+22 4.22998-13 1.237079E+02 9.32192-02

Step * 10

Elapsed Time . 9.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs)

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of H * 0. appm/y.
Production of Be 0. appm/y.

Elapsed Time 9.99 Cy)
N/cm3 WATT/cm3 JOJE/cml G(MeV/g-s)

otals. 8.5807E+22 4.3378E-13 1.237079E+02 9.5597E-02

Step * 11

Elapsed Time . 10.06 (y)
N/cm3 WATT/cl3 JOULE/cm3 G(MeV/gas)

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of B * O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-c)

otals. 8.5807E+22 4.42153-13 1.237079E+02 9.7442E-02

Step * 12

Elapsed Time . 11.06 (y)
N/cm3 WA7T/cm3 JOULE/Cm3 G(NeV/g-a)

otals. 8.58073+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of B , 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time * 11.99 Cy)
NZ/cM ATT/cM3 JOULE/ a/cm3 G(ev/s-4)

otals, 8.5807E+22 4.4865Z-13 1,237079E+02 9.88753-02

Step i 13

Elapsed Time * 12.06 (y)
N/cm3 .WATT/cm3 JOUL3/cm3 G(MeV/gre)

otals. S.5807E+22 6.06772-09 1.237082S+02 3.1820Z+03
Production of H . O. appm/y.
Production of He i O. appm/y.

Bq/cm3 Ci/cm3 ALI/cm3
4.3347E+02 1.1715E-08 1.4306E-04

I q/cm3
1.5683E+04

Bq/cm3
4.4820E+02

Bq/cm3
1.5698E+04

Bq/cm3
4.59633+02

Bq/cm3
1. 57093+04

. Bq/cm3
4. 68503+02

Bq/cm3
1.57173+04

Sq/ee3
4.7539E+02

Ci/cm3
4.2387E-07

Ci/ce3
1.2113E-08

Ci/ce3
4.2426E-07

Ci/ce3
1.2422E-08

Ci/cm3

4.2456E-07

Ci/cm3
1.2662E-08

Ci/cm3
4.24803-07

Ci/c.3
1. 2848-08

ABI/cm3
4.1941E-03

ALI/cm3
1.4792E-04

ALI/Cm3
4.1989E-03

ALI/cm3
1.5170-04

ALB/cn3
4.2026E-03

ALI/cm3

1.S462E-04

ALB/cm3
4.2054E-03

ALI/cm3
1.5690E-D4

ALI/CM3
4.2077E-03

ALI/cm3
1.5866E-04

Bq/cm3 Ci/cm3
1.5724E+04 4.2498E-07

Elapsed Time s 12.99 (y)
N/cm3 WATT/cn3 JOUI,/Cm3 O(MeV/g-). Eq/c.3

otals. S.5807E+22 4.5370E-13 1.237079E+02 9.99B83-02 4.B0743+02

Step a 14

Elapsed Time 13.06 Cy)
N/el3 NA7T/C3 JOULE/CM3 G(Mev/g9-) Bq/Cm3

otals, 8.58073+22 6.06772-09 1.237082E+02 3.18203+03 1.5730E+04
Production of S * O. appm/y.
Production of He O. appm/y.

Elapsed Time t 13.99 (y)
N/cm3 WATT/cm3 JOULiE/cm3 G(MeV/g-a) Bq/cm3

otals. 8.5807E+22 4.5762E-13 1.237079E+02 1.00BSE-01 4.8489E+02

Step * 15

Ci/cm3
1.2993E-08

Ci/cm3 ALI/cm3
4.25123-07 4.2094E-03

Ci/cm3 ALr/ca3
1.3105E-08 1.6003E-04
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Elapsed Time : 114.06 Iy)
N/cm3 VMTI/cm3 JOUHE/cm3 G(MeV/g-s)

otals. 8.5807E+22 6.06773-09 1.237082E.02 3.1t20E+03
Production of H * 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time . 14.99 (y)
N/cm3 KXAr/cm3 =OULE/cm3 G(MeV/g-s)

otals. 8.5807E+22 4.60662-13 1.237079E+02 1.0152E-01

Step . 16

Elapsed Time * 15.06 Iy)
Y/cm3 V10T/cm3 JOUL=/cm3 G(MeV/g-s)

otals. 8.58073+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of H s 0. appm/y.

Production of He . 0. appm/y.

Elapsed Time 15.99 (y)

N/cm3 WtTT/cm3 JOUL=/cm3 -G(MeV/g-s)
otals. 8.5807E+22 4.63023-13 1.237079E+02 1.0204E-01

Step . 17

Elapsed Time 16.06 (y)
Y/cm3 AT7T/cm3 JO=M/cm3 G(MeV/g*s)

otals, 8.5807E+22 6.0677E-09 1.2370823+02 3.18203+03

Production of H *. 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 16.99 (y)

W/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)
otals. 8.5807E+22 4.6485E-13 1.2370793+02 1.0245E-01

Step . 1E

Elapsed Time * 17.06 (y)

N/cm3 WATT/cm3 =/cUL3/ G(MeV/gs)
otals. B.SB07E+22 6.06772-09 1.237082E+02 3.1820E+03

Production of S * 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time . 17.99 (y)

Y/cm3 ATET/cm3 JOUL=/cm3 G(MeV/g*s)
otals. 8.SE073+22 4.6627E-13 1.237079E+02 1.0276E-01

Step . 19

Elapsed Time 18.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G (MeV/g*s)
otals. 8.58073+22 6.0677E-09 1.237082E+02 3.18203+03

Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 18.99 (y)

Y/cm3 WAT1T/cm3 JOULE/cm3 G(MeV/g-s)
otals. 8.5807E+22 4.67383-13 1.237079E302 1.0300E-01

Step . 20

Elapsed Time . 19.09 (y)
Y/cm3 WATr/cm3 JOULE/cm3 G( 4eV/g5s)

otals. 8.58073+22 6.07793-09 1.237083E+02 3.1892E+03
Production of H * 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time i i9.98 (y)
Y/cm3 WATT/cm3 JOUL=/cm3 0 (MeV/gu)

otals. 8.58073+22 7.6666E-13 1.2370793+02 2.90643-01

Step . 21

Elapsed Time 20.07 (y)

Y/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)
otals. 8.58073+22 6.07353-09 1.237082E+02 3.1861E+03

Production of H . 0. appm/y.
Production of Re * 0. appm/y.

39/cm3
1.5734E+04

I Bq/cm3
4. 8812E+02

Dq/cm3
1. 57373+04

Bq/cm3
4.9062E+02

Bq/cm3
1.5739E+04

Bq/cm3
4.9256E+02

Bq/cm3
1.5741E+04

Bq/cm3
4.9407E+02

Bq/cm3
1. 57433+04

Bq/cm3
4.95243+02

Bq/cm3
1.5858E+04

Bq/cm3
S.4E723+02

Bq/cm3

1.5857E+04

Ci/cm3 ALI/cm3
4.2523E-07 4.2107E-03

Ci/cm3 ALI/cm3
1.3192E-08 1.6110E-04

Ci/cm3 AII/cm3
4.2532E-07 4.2118E-03

Ci/cm3 ALI/CM3
1.32603-08 1.6192E-04

Ci/cm3 ALI/cm3
4.2538E-07 4.2126E-03

Ci/cm3 ALI/cm3
1.33123-08 1.6256E-04

Ci/cm3 ALI/cm3
4.25443-07 4.2132E-03

Ci/cm3 ALI/cm3
1.3353E-08 1.6306E-04

Ciucm3 aLI/cm3
4.2548E-07 4.21373-03

Ci/cm3 ALI/cm3
1.3385E-08 1.6345E-04

Ci/cm3 ALI/cm3
4.2859E-07 4.3209E-03

Ci/cm3 ALI/cm3
1.4830E-08 1.8285E-04

Ci/cm3 ALI/cm3
4.28573-07 4.2903E-03

Ci/cm3 ALI/cm3
1.5269E-08 1.8789E-04

Ci/cm3 ALI/cm3
4.2691E-07 4.22153-03

i

Elapsed Time . 20.98 (y)
N/cm3 WITT/cm3 JOULE/cm3 G(MeV/gs) Bq/Cm3

otals. 8.58073+22 7.36123-13 1.2370793+02 2.61483-01 5.64963+02

Step s 22

Elapsed Time * 21.05 (y)
Y/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals. 8.58073+22 6.06633-09 1.2370823+02 3.18103+03 1.57963+04
Production of H * 0. appm/y.

i
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Production of He: 0. appm/y.

Elapsed Time * 21.98 (y)
N/cm3 WATT/ cm3 JOULE/ce3

otals. 8.5807E.22 5.1230E-13 1.237079E+02
G(MeV/g*a) 8q/cm3

1.1290E-01 5.4284E+02
Ci/cm3 ALI/cm3

1.4671E-08 1.7916E-04

Step , 23

Elapsed Time 22.05 (y)
N/cm3 WATT/cm3 JOULE/CM3

otals. 8.5807E.22 6.0661E-09 1.237082E+02
Production of H O. appm/y.
Production of He O. appm/y.

Elapsed Time 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 4.9597E-13 1.237079E+02

Step . 24

Elapsed Time 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 8.5807E+22 6.0572E-09 1.237081E+02
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 4.4871E-13 1.237079E+02

Step 25

Elapsed Time 24.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.04768-09 1.237081E+02
Production of H O. appm/y.
Production of He O. appm/y.

Elapsed Time 24.98 (y)
N/cm3 WATT/cm3 JOUI5/cm3

otals. 8.5807E+22 3.8003E-13 1.237079E+02

Step 26

Elapsed Time 25.06 (y)
N/cm3 WATT/cm3 JOULE/CM3

otals, 8.5807E+22 6.0686E-09 1.237082E+02
Production of 1 0. appm/y.
Production of Be O. appm/y.

Elapsed Time 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.S807E+22 4.05235-13 1.237079E+02

Step. 27

Elapsed Time 26.06 (y)
N/cnm WATT/cm3 JOUILE/cM3

otala. 8.5807E+22 6.0695E-0o 1.237082E+023
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 26.98 (y)
N/cm3 11ATT/cm3 JOULE/cm3

otalst 8.5807E+22 5.9840E-13 1.237079E+02

Step i 28

Elapsed Time 27.11 (y)
N/cm3 WATT/cm3 JOWLE/cM3

otalst 8.5807E+22 6.0852E-09 1.237083E+02 3
Production of I O. appm/y.
Production of Re * 0. appm/y.

Elapsed Time , 27.98 (y)
N/an3 WATT/cm3 JOULE/cm3

otals. t.S807E+22 8.7223E-13 1.237079S+02 3

O (MeV/-st)
3. 1808E+03

G (NeV/g s)
1.0930E-01

G(MeV/gvu)
3.1746E+03

G(NeV/g a)
9.8887E-02

G(MeV/ga)
3.1679E+03

GC(eV/g's)
8.3752E-02

G(NeV/g's)
3.1827E+03

G(MeV/gts)
8.9305E-02

G (MeV/gts)
3.1833E+03

GC(MV/g s)
2.147BE-01

Bq/cm3
1.5773E+04

Sq/cm3
S.21554E.02

Bq/cm3
1.5665E.04

Bq/cm3
4.7545E+02

Bq/cm3
1.5523E+04

Bq/cm3
4.02681+02

Bq/cm3
1. 5664E+04

Bq/cm3
4.29385+02

Bq/cm3
1.S699E+04

Dq/cm3
4.5445E+02

Ci/cm3
4.2629E-07

Ci/cm3
1.4204E-08

Ci/cm3
4.2337E-07

Ci/cm3
1.2850E-08

Ci/cm3
4.1953E-07

Ci/cm3
1.0883E-08

Ci/cm3
4.2336E-07

Ci/Cm3
1.1605E-08

Ci/cm3
4.2430E-07

Ci/cm3
1.2282E-08

Ci/cm3
4 .2989E-07

Ci/cm3
1.5153E-08

ALI/cm3
4.2122E-03

AtI/cm3
1.734SE-04

ALI/cm3
4.11675-03

ALI/cm3
1.5692E-04

ALI/cm3
4.0059E-03

ALI/Cm3
1.3290E-04

ALI/cm3
4.1949E-03

ALI/cm3
1. 4171E-04

ALI/cm3
4.2120E-03

ALI/cm3
1.5118E-04

AILI/cm3
4.38633-03

ALI/cm3
1. 8745E-04

O(MeV/gr.s) Bq/cm3
3.1944E.03 1.5906E+04

G(MeV/g.5) Bq/cm3
.60035- 01 5. S065E+02

Step . 29

Elapsed Time 28.08 (y)
N/cm3 WATT/Cm3 JOULE/cm3 G(HeV/g-)

otalso 8.5807E+22 6.07671-09 1.237083E+02 3.1884E+03
Production of B . 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time 28.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

Bq/cm3
1.5905E+04

Bq/cm3

Ci/cm3
4.2986E-07

Ci/cm3

4.3279E-03

ALI/cm3
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otals. 8.5807E.22 7.9222E-13 1.237079E.02 2.8940E-01 5.9070E+02 1.5965E-08 1.9661E-04

Step * 30

Elapsed Time . 29.11 (y)
N/cM3 SATT/c3 JOULE/ce3

otals. 8.58073+22 6.0861E-09 1.2370833+02
Production of E . 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time . 29.98 (y)
N/cm3 IAXTT/cm3 JWLEE/cm3

otals. 8.5807E+22 9.8976E-13 1.237079E+02

G(MeV/g-s). q/cm3
3.1950E+03 1.6048E+04

G(MeV/g-e) Bq/cm3
3.9220E-01 6.7162E+02

G(MeV/rs) Bq/cem3
3.18293+03 1.5927E+04

Ci/c3 I ALI/cm3
4.3373E-07 4.4388E-03

Ci/ad3 ALI/cm3
1.8152E-08 2.2417E-04

Step . 31

Elapsed Time . 30.05 (y)
N/cm3 WMAT/em3

otals. 8.58073+22 6.06903-09 1.
Production of H 0.
Production of He 0.

Elapsed Time . 30.98 (y)
N/cm3 IATT/cm3

otals. 8.5807E+22 6.0077E-13 1.

JOULE/ce3
237082E+02
appm/y.
.ppm/y.

Ci/cm3
4.3046E-07

ALI/cm3
4.2826E-03

JOnE/cm3 G(XeV/I*s) Sq/cm3
237079E+02 1.3240E-01 6.3659E+02

Ci/dn3 ALI/cm3
1.7205E-08 2.10103-04

Step . 32

Elapsed Time 31.03 (y)
Y/cm3 WATr/cm3 JOUIE/cm3

otals. 8.58073+22 6.06103-09 1.2370823+02
Production of E 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 31.98 (y)
N/dn3 WATT/cm3 JOULE/cm3

otals. 8.5807Et22 5.43588-13 1.2370793+02

G(Mev/g5s) Sq/cm3
3.1772E+03 1.5812E+04

G(NeV/gE-) 8q/cm3
1.1986Z-01 5.7631E+02

Ci/c3 ALI/cm3
4.2734E-07 4.1902E-03

Ci/m3, ALI/cm3
1.5576Z-08 1.90203-04

Step . 33

Elapsed Time . 32.03 (y)
N/cm3 WArr/cm3 JOULE/cm3

otals. 8.58073+22 6.0598E-09 1.2370813+02
Production of -E O. appm/y.
Production of He s O. appm/y.

Elapsed Time * 32.97 (y)
Y/cm3 WA7T/cm3 JOULE/cm3

otals. 8.5807E.22 4.9548E-13 1.237079E+02

G(MeV/g-s) Bq/cm3 Ci/c3
3.17643+03 1.5741E+04 4.25423-07

G(MeV/g*s) oq/cm3 Ci/cm3
1.0920E-01 5.2502E+02 1.4190E-08

ALI/cm3
4.1590-03

AI /cm3
1.7327E-04

Step * 34
AJB3RF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 33.02 (y) Cooling Time 0.

Yuclide Y/cm3 MATT/cm3 JOULE/cm3 G(NeV/g'5) 8q/

N 14 2.6484E+17
N 1S 9.7287E+14

Na 23 1.4723E+16
A1 27 3.2262E+17

* 39 4.6135E+16
X 40 5.7880E+12 1.0803E-17 6.2955E-01 1.9444E-06 9.93
3 41 3.32943+15

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 S.8301E+16
Ti 47 S.2577E+16
Ti 48 5.2096E+17
Ti 49 3.82313+16
Ti SO 3.6606E+16

V SO 4.7693E+14 1.2289E-23 8.3329E+01 9.53243-12 7.03
V 51 1.90293+17

Cr SO 5.29223+18
Cr S1 5.73523+07 9.7404E-14 3.36343-07 6.7746E-02 1.66
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr SS 2.47283+02 1.42293-13 4.3606E-11 4.2634E-04 8.06
Mn 55 8.2737E+20
Mn 56 1.99823+08 6.0332E-09 8.0809E-OS 3.1595E+03 1.49
Fe 54 4.96383+21
Fe S5 7.59233+10 5.75403-13 7.1647E-OS 1.2681E-01 6.09
Fe 56 7.7852E+22
Fe 57 1.7989E+21

/cm3 Ci/cn3 ALI/cm3 T/2

322S-05

37E-11

09E+01

2.6844E-1S 6.1691E-10 1.280E+03(My) 1 40

1.9010E-21 3.4479E-16 1.489E+ll(My) V 50

4.4889E-10 6.3152E-07 2.770E+01 (d) Cr S1

689E-01

18E+04

73E+02

2.1808E-11

4.0319E-07

1. 6479E-08

1. 1301E-09

3.7296E-03

2.0123E-04

3.540E+00 (m) Cr 55

2.579E+00 (h) Mn 56

2.735E+00 (y) Fe 55
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Fe 58 2.37593+20
Fe 59 5.5361E+08

_Co 59 84SD6E+16
_ Co 60ml 3.6604E+03

Ni 58 5.9997E+17
Nii 60, 2.3111E+17

Ni 61 1.0047E+16

Ni 62 3.2027E+16
Xi 64 8.1610E+15
Cu 63 1.56873+18
Cu 64 8.20593.05
Cu 65 6.9920E+17
Cu 66 1.0492E+03
Zn 64 2.40843+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+1S

AJ3BRF Reactor

Nuclide N/cm3

Zn 70 2.9733E+14
As 75 8.32633+16
As 76 8.0990E+05
Br 79 3.0672E+14
Br 81 2.9837E+14
Rb 85 8.1655E+315
Rb 87 3.14883+1S
Mo 92 1.6304E+16
No 94 1.01633+16
MO 95 1.7491E+16
MO 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolOO 1.0580E+16
AglO7 9.2947E+14
A39109 8.6352E+14
Agilo 4.79903E01
Sbl21 1.0679E+16
Sb122 8.32712+05
Sb123 7.98723+15
Bai30 1.4927E+14
Ba132 1.4223E+14
Ba134 3.4036E+1S
Bal35 9.2828E+15
Bal36 1.1060E+16
Ba137 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
S182 1.0455E+15
11S3 5.6455E+14

W184 1.2088E+13
1Q86 1.1216E+15

here are 81 Nuclides.

2.0901E-11 1.1592E-04 1.4782E+01 9.9815E+01 2.6977E-09 1.7952E-04 4.450E+01 (d) Fe 59

4.12173-14 3.7368E-11 3.4834E-03 4.0374E+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 60mi

6.3030E-13 4.15823-08 2.9518E-01 1.2438E+01

4.38783-13 1.93723-10 2.4227E-02 2.3765E+00

WATT/cm3 JOULE/cm3 G(MeV/gas) Bq/cm3

1.4176E-12 1.93793-07 3.1968E-01 5.9244E+00

1.8202E-17 3.97493+01 0.0000E+00 1.4419E-03

3.3618E-10 1.4932E-06 1.270E+01 (h) Cu 64

6.4231E-11 3.8025E-08 5.100E+00 (m) Cu 66

Ci/cm3 ALI/cm3 T/2

1.6012E-10 9.4791E-06 1.097E+00 (d) As 76

3.89703-14 2.1617E-09 4.796E+04(My) Rb 87

2.6089E-13 9.29773-12 3.83023-03 1.34633.00 3.63873-11 9.85743-20 2.4703+01 (s) AgnO

3.97943-13 1.33743-07 1.3511E-01 2.4777E+00 6.6966E-11 4.21383-06 2.6963+00 (d) Sbl22

Totals: 8.5807E+22 6.05813-09 1.2370813+02 3.17533+03 1.5674E+04 4.2362E-07 4.1262E-03
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time i 33.02 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

H 2.38705E+07
He 5.19016E+04
Li 0.00000E+00
Be 0.00000E+00
8 2.45329E-02
C 2.14472E+07
N 2.65812E+17
O 8.82875E-06

Na 1.47231E+16
Mg 5.94992E+05
Al 3.22619E+17
Si 4.36936E+06

E 2.16597E-02
Cl 2.75156E+04
Ar 1.70550E+04
3 4.94701E+16

Ca 6.032573+16
Sc 5.25430E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn t 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.813163+17
Cu 2.26793E+18
Zn 4.95553E.16
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Ga 2.55258E106
Ge 1.07477E.02
As 8.32629E+26
Se 4.69307E+06
Br 6.05099E.14
Kr 5.08594E+06
Rb 1.13142E+16
Sr 6.87537E+06

Y I.79240E+O0
Zr 3.90473E+03
Nb 8.76661E+03
Mo 1.09868E+17
Tc 1.B6178E+07
Ru 4.55113E+06
Pd 2.77373E+05
Ag 1.792991S.5
Cd 1.21604E+08
in 5.01239E-06
Sn 4.69885E+06
Sb l.8661E+E16
Te 2.83724E+08

1 3.96560E-03
Xe 2.35368E+06
Cs 4.49031E+OS
Ba 1.40818E+17
La 1.92098E+06
Ce O.OOOOOE+00
Pr O.OOOOOE+00O
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
Tb O.OOOOOE+00
Dy 0.OOOOOE+00
no 0.00000E+00
Er 0.00000E+00
Tm 0.00000O+00
Yb O.OOOOOE+00
LU O.OOOOOE+00
Bf 7.63109E-02
Ta 1.05904E+OS
W 3.94515E+15

Re 1.088723+07
Th 0.0000000
U 0.00000E+00

Np 0.00000E+00

Production of He . 0. appm/y.
AJB2P Reactor

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Z_ranse MeV/cm3-s Photons/cm3*s
1 ( 10 -s 100 ZeV) 1.0623E+00 1.9315E+01
2 ( 0.1 -, 0.2 MeV) 7.4288E-01 4.7928E+00
3 ( 0.2 -> 0.4 MeV) 6.2157E-01 2.0719E+00
4 C 0.4 -, 0.6 MeV) 4.7717E+00 9.5433E+00
S ( 0.6 -> 0.8 MeV) 3.7066E-01 5.2951E-01
6 ( 0.8 -, 1.0 MeV) 1.2489E+04 1.38771+04
7 ( 1.0 ->1.22 MeV) 6.9404E+01 6.2526E+01
8 (1.22 -. 1.44 MeV) 7.7730E+01 5.8444E+01
9 (1.44 -. 1.66 MeV) 9.8718E-02 6.3689E-02

10 (1.66 -. 2.0 MeV) 7.4250E+03 4.0574E+03
11 ( 2.0 -. 2.5 MeV) 4.5194E+03 2.0086E+03
12 C 2.5 -3 3.0 MeV) 7.9297E+02 2.8835E+02
13 ( 3.0 -. 4.0 MeV) 7.9524E+01 2.2721E+01
14 ( 4.0 - 5.0 MeV) 0.0000E+00 0.0000OO00
15 ( 5.0 -, 6.5 WeV) O.OOOOE+00 0.0000O+00

18-Group gamma source distribution (Photons/cm3-s)
SCSLE-ORNL 18-Group gansa Library from 10 MeV to 10 ReV

0.0000E+00 0.0000+00 0.00001+00 0.0000E+00 2.27211+01 2.B8351+02
2.0086E+03 4.05741+03 5.8507E+01 6.2526E+01 1.387.7E+04 5.2951E-01
9.5433E+00 1.03591+00 1.0359E+00 4.79281+00 9.6577E+00 9.6577E+00

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 348.12 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

N 14 2.6484E+17
NI 15 9,7287E+14

Na 23 1.4723E+16
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Al 27
K 39
K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr so
Cr 52
Cr 53
Cr 54
Mn 55

Fe 54
Fe SS
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
AS 75

Br 79
Br 81
Rb 85
Rb 87
Mo 92
Mo 94

3.2262E.17
4 .613SE+16
S.7880E+12
3. 3294E+15
S .8480E+16
3.9031E+14
B.1440Z.13
1.2584E+15
2.4130E+3.2
1.1281E+14
5.8301E+16
5.2577E+16
5.2096E+17
3.8231.E+16
3.6606E+16
4.7693E+14
1.9029E+17
S.2922E+18
1.0206E+20
1.15713+19
2.8806E+18
8.2737E+20
4.96383+21
5.9630E+10
7. 7852E+22
1.7989E+21
2.3759E+20
8.45063+16
5.9997E+17
2.3111E+17
1. 0047E+16
3.2027E+16
8.16103+1S
1.56873+18
6.99203+17
2.40843+16
1.38263+16
2.031S3+15
9. 31643+15
2.9733E+14
8.32633+16
3.06723+14
2.98373+14
8.1655E+15
3.1488E+15
1.63043+16
1.0163E+16

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10 K 40

1.2289E-23 8.3329E+01 9.5324E-12 7.03373-11 1.9010E-21 3.4479E-16 V SO

4.5192E-13 5.6273E-OS 9.9601E-02 4.7889E+02 1.29433-08 1.5805E-04 Fe 55

1.82023-17 3.97493+01 0.00003.00 1.44193-03 3.89703-14 2.1617E-09 Rb 87

AJBRP Reactor

Nuclide N/cm3 WATT/ca3 JOULE/cmt3 G(NeV/g'8) Bq/cm3 Ci/cui3 ALI/cm3

Mo 9S
Mo 96
Mo 97
Mo 98
MolOO
Aglo7
AglO9
Sbl2l
Sbl23
Ba13 0
Ba132
Ba134
Bal35
B-136
Bal37
Ba138
1180
wi8
3183
W184
3186

348.1

1.7491E+16
1.8326E+16
1.0492E+16
2.6511E+16
1. 058 0E16
9.29473+14
8.6352E+14
1. 06793+16
7.9872E+15
1. 4927E+14
1.4223E+14
3.40363+15
9.28283+15
1. 1060E+16
1.5817E+16
1.00963+17
4.73423+12
1.0455E+15
5.6455E+14
1.2088E+15
1.1216E+15

(d) 4.51953-13 1.237079E+02 9.9603E-02 4.7889E+02 1.29433-08 1.5805E-04

A.7BRF Reactor
AJRF Omaha Veterans Affairs Nospital Reactor Facility Activation

At Cooling Time i 348.12 (d)

Energy distribution of decay gaiuma-raye

Group S-range
1 ( 10 *+ 100 UeV)
2 ( 0.1 0.2 MeV)
3 C 0.2 -, 0.4 MeV)
4 ( 0.4 -> 0.6 MeV)
S C 0.6 - 0.8 eV)
6 ( 0.8 -> 1.0 Mev)
7 C 1.0 -+1.22 MeV)
8 (1.22 -+1.44 MeV)
9 (1.44 -N1.66 MeV)

10 (1.66 -+ 2.0 MeV)

MeV/C3-8
7.9592E-01
0.00003+00
0. 00003+00
1.0151E-09
0.0000+00
O.OOOOE+00
0.0000+00
0.0000+00
1.5525E-05
0.00003+00

Photona/c3a
1.4471E+01
0.00003+00
0 .0000+00
2.0301E-09
0 .00003+00
0.0000300 E
0.0000.00
0.0000+00
1.0016E-05
0.00003+00
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11 ( 2.0 -. 2.5 lieV) 0.0000E+00 0.00000E00

12 t 2.5 -s 3.0 MeV) 0.0000E+00 0.0000E+00 
i

13 3 .0 4 0 MeV) 0.0000E+00 0.0000E+00

14 C 4.0 -. 5.0 MeV) 0.0000R.00 0.0000E+00
1S ( 5.0 -. 6.5 1eV) 0.00001+00 0.0000E+00

18-Group gamna source distribution (Photons/cm3-s)

SCALE-ORIL 18-Group gamna Library from 10 MeV to 10 KeV

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.00001+00

0.0000E+00 0.0000E+00 1.00161-05 0.0000E+00 O.OO0OE+00 0.0000E+00

2.03013-09 0.0000E+00 0.0000E+00 0.0000E+00 7.2357E+00 7.2357E+00

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 348.12 (d)

COMPOSISIOM

ELEMENT ASOMES/cm3

B 2.38705E+07
Be 5.19016E+04
Li 0.00000E+00
Be 0.00000E+00

B 2.45329E-02
C 2.14447E.07
N 2.6512E+17
0 8.96053E-06

Ma 1.47231E+16
vg 5.95577E+05
Al 3.22619E+17
Si 4.36937E+06

S 2.25249E-02
Cl 2.76130E+04
Ar 1.69180E+04

x 4. 94701E+16
Ca 6.03257E+16
Sc 5.35058E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
11n 8.27369E+20
Fe 8.48521E+22
co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793.+18
Zn 4.95553E+16
Ga 2.55289E+06
Ge 1. 07550E.02
As 8.326293+16
Se 4.70117E+0B
Br 6.05099E+14
Kr S.08967E.06
Rb 1.13142E+16
Sr 6.96219E+06

Y 8.83625E+00
Zr 3.91932E+03
lUb 9.25403E+03
11o 1.09868E+17
Tc 1.86973E+07
Ru 4.55134E+06
Pd 2.77498E+05
Ag 1.79299E+15
Cd 1.21715E+08
In 0.00000E+00
Sn 4.71859E+06
Sb 1.86661E+16
Te 2.86065E+08

I 4. 02898E-03
Xe 2.39247E+06
Cs 4.57011E+05
Ba 1.40818E+17
La 1.92115E+06
Ce 0.00000E+00
Pr 0.00000E+00
ld 0.00000E+00
Pm 0.O00000+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
TS 0.00000E.00
Dy 0.00000E+00
no 0.00000E+00
Er 0.00000E+00
TM 0.00000E+00
Yb O.00000E+00
Lu 0.00000E+00
Bf 7.63110E-02
Ta 1.07799E+05
11 3.94515E+1S

Re 1.0370E+07
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Th 0.00000E+00
U 0.00000E+00

Np 0.00000E+00
Pu 0.00000E+00

Totals, 8.58066B.22

AiJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Pacility Activation

TiVe D (Sv/h) Bq/g Bq/cm3 C:

zero 7.938E-04 1.952E+03 1.567B+04 4.i

348.1 (d) 2.490E-08 3.964E+01 4.789E+02 l.i

AJBRP Reactor
AjBR3 Owaba Veterans Affairs Hospital Reactor Facility Activation

Por a volume of 1.0000E+00(cm3) of Rebar

ViWe Becquerel Sv/h ALI Watt

sero 1.567E+04 7.938E-04 4.126E-03 6.0583-09

348.1 (d) 4.7893+02 2.490E-08 1.581l-04 4.520E-13

A7B2.F Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

TiEe Bq/Kg rd/19 Ci/Eg 4OV/g9s
zero 1.952E+06 7.544B-10 5.275E-05 3.175E+03

348.1 (d) 5.964E+04 5.628E-14 1.612E-06 9.960E-02

A.7BRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Tive Bq/g Sv/h W/g Cl Index

zero 1.9525.03 7.93BE-04 7.5443-1O 3.317E+03

348.1 (d) 5.964E+01 2.490E-08 5.6283-14 1.988g-01

AJHRF Soil (Side) Flux

L/m3 ALI/can3 WATT/cm3 JOULE/cm3

236E-01 4.1263-03 6.058-09 1.237081E+02
2943-02 1.581E-04 4.5205-13 1.237079E+02

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (side) Flux

Elapsed Time.

Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 . Activation of
Cold Pause of

Step 10 * Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 . Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 * Activation of

2.276823+06(8), i.e.
2.925925.07(l), i.e.

2.276823+06(a), i.e.
2.925923+07(8), i.e.

2.27682Z+06(8), i.e.
2.92592E+07(s), i.e.

2.276823.06(s), i.e.
2.92S92E+07(a), i.e.

2.276823+06(s), i.e.
2.925923+07(E), i.e.

2.i7682E506(5), i.e.
2.925925+07(8), i.e.

2.276923+06 (C), i.e.
2.92S923,07(m), i.e.

2.276823+06(s), i.e.
2.92592E.07(s), i.e.

2.27682S.06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(m), i.e.
2.925923+07 (C), i.e.

2.276823.06(x), i.e.
2.925923.07(s), i.e.

2.27682E+06(s), i.e.
2.925925+07(8), i.e.

2.27682S+06(m), i.e.
2.92S92E+07(a), i.e.

2.27g825+06(s), i.e.
2.92592E+07(s), i.e.

2.276823+06(b), i.e.
2.92592E+07(9), i.e.

2.27682E+06(E), i.e.
2.925923+07(s), i.e.

2.27682E+061E), i.e.
2.92592E+07(s). i.e.

2.276822+06(5), i.e.

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 ld)

26.35 Cd)
338.65 Cd)

26.3S Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 ld)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 (d)

26.35 Cd)
365.00 Cd)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 Cy)
8.99 (y)

9.07 (y)
9.99 Cy)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 Cy)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)

Intervalsa 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals a 2

Intervals * 2

Intervalsa 2

Intervals * 2

Intervals a 2

Intervals 2

Intervals a 2

Intervals 2

Intervals a 2

Interval. 2

Intervals a 2

Intervals a 2

Intervals a 2

Intervals a 2
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Cold Pause of

Step 19 . Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 s Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 . Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 29 . Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 . Activation of
Cold Pause of

Step 32 . Activation of
Cold Pause of

Step 33 . Activation of
Cold Pause of

Step 34 . Activation of
Cold Pause of

Step 35 . Activation of

2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.822583+07(s), i.e.

2.826003+06(s), i.e.
2.87100E+07(es) i.e.-

2.14200Z+06(s), i.e.
2.939402+07(s), i.e.

2.124003+06(s), i.e.
2.941203+07(s), i.e.

1.38060E+06(s), i.e.
3.01554E+07(s), i.e.

6.89330E+05(s), i.e.
3.08467E+07(s), i.e.

2.379453+06(s), i.e.
2.91565E+07(s), i.e.

2.45055Z+06 (s), i.e.
2.90054E+07(s), i.e.

4.18396E+06(s), i.e.
2.73520E+07(s), i.e.

3.16070E+06(s), i.e.
2.837533+07(s), i.e.

4.290963+06(s), i.e.
2.724503+07(s), i.e.

2.374743+06(s), i.e.
2.91613B+07(s). i.e.

1.678273+06(s), i.e.
2.985773+07(s), i.e.

1.58702E+06 (s), i.e.
2.99490E+07(s), i.e.

1.45885E+06(s), i.e.
3.007723+07(m), i.e.

2.27682E+06(s), i.e.

338.65 (d)

26.35 (d)
338.65 Cd)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

l.5.9B (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)

17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 Cy)

31.03 (y)
31.90 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33.97 (y)

34.05 (y)

Intervals * 2

Intervals 2

Intervals e 2

Intervals t 2

Intervals 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals : 2

Intervals . 2

Intervals 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals 2 2

Cooling Times (s) .

2.9259E+07

338.6 (d)

AJBPF Reactor

Step * 1

Elapsed Time * 26.35 (d)
W/cm3 NA(l/cm3 .O)ULE/cm3

otals, 8.5807E+22 6.0671E-09 1.2370813+02
Production of H * 0. appm/y.
Production of He * 0. appm/y-

Elapsed Time . 365.00 (d)
IN/cs3 WATT/cm3 JOULE/cm3

otalss 8.5807E+22 1.0545E-13 1.237079E+02

G(MeV/g-a) Bq/cm3 Ci/cm3
3.1819E+03 1.5257E+04 4.1235E-07

G(WeV/g-s) Bq/cm3 Ci/cm3
2.3236E-02 1.1171E+02 3.0193E-09

ALI/cm3
4.05273-03

ALI/cm3
3.6871E-05

Step s 2

Elapsed Time * 1.07 (y)
N/cm3 WATI/cm3 JOULE/CM3

otalss 8.5807E+22 6.06733-09 1.2370813+02
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 2.00 (y)
Ni/cm3 V1TT/cm3 EJOWL/cm3

otals. 8.58073+22 1.8728E-13 1.237079E+02

G(MeV/V*s) Bq/cm3 Ci/cm3
3.1819E+03 1.53673+04 4.1533E-07

G(MeV/g*s) Bq/cm3 Ci/cm3
4.1272E-02 1.98438+02 5.3630E-09

ALI/Cm3
4.0898E-03

ALI/Cm3
6.5491E-OS

Step s 3

Elapsed Time * 2.07 (y)
N/cm3 WATr/cm3 JOULE/Cm3

otalsa 8.5807E+22 6.06743-09 1.2370823+02
Production of X * 0. appm/y.
Production of ne * 0. appm/y.

G(MeV/g s) Bq/cm3 Ci/cm3
3.1820E+03 1.54523+04 4.17633-07

ALI/cm3
4.1179E-03
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Elapsed Time . 3.00 (y)
N/cR3 WATT/cM3 JOULE/cm3 G(MeV/g-5)

otals- 8.5807E+22 2.5081E-13 1.237079E+02 5.5272E-02

Step. 4

Elapsed Time . 3.07 (y)
N/ct3 WATI/cm3 JOULE/cM3 G(NeV/g-s)

otals, 8.5807E+22 6.0675E-09 1.237082E+02 3.1820E+03
Production of E * O. appm/y.
Production of Be i 0. appm/y.

Bq/cm3 Ci/tcm3 ALI/cm3
2.6575E.02 7.1823E-09 8.7707E-OS

Bq/cm3
1.5518E+04

Ci/cM3
4.1942E-07

Ci/C1D3
B.59463-09

A1I/CM3
4.13 97E-03

ALI/CM3
1.0495E-04

Elapsed Time i
N/cn3

otals. 8.5807E+22

4.00 (y)
WATT/cm3 JOULE/cm3 G (MeV/g s) Bq/cm3

3.00123-13 1.237079E+02 6.6140E-02 3.1800E+02

Step . S

Elapsed Time i
N/ct3

otals. 8.58073+22
Production of
Production of

Elapsed Time I
N/ct3

otals, 8.S07E+22

Step . 6

Elapsed Time
N/cM3

otals, 8.S8073+22
Production of
Production of

Elapsed Time -
N/cM3

otals. 8.58073+22

Step . 7

Elapsed Time
N/co3

otals, 8.5807E+22
Production of
Production ofI

Elapsed Time .3
N/cM3

otals. 8.5807E+22

Step. 8

Elapsed Time I
N/cM3

otals. 8.58073+22 6
Production of
Production of I

Elapsed Time . I
N/ct3

otals, 8.58073+22 4

Step. 9

Elapsed Timae I 8
N/ct3

otals, 8.58073+22 6
Production of
Production of 3

Elapsed Time * 8
N/cM3

otals, 8.873+22 4

Step , 10

Elapsed Time , 9.
N/cto3

otals. 8.58073.22 6.
Production of I
Production of Ed

4.07 (y)
WATT/cm3 JOULE/c=3 G0 MeV/ges) Bq/cM3

6.06753-09 1.2370823+02 3.1820E+03 1.55703+04
a * O. appm/y.

He I 0. appm/y.

5.00 (y)
WATT/cM3 JOULE/cm3 G (MeV/g*s) q/cMs3

3.3840E-13 1.2370793+02 7.4577E-02 3.5856E+02

5.07 (y)
WATr/cM3 JOULE/co3 G(NeV/gs) Bq/cm3

6.06763-09 1.2370823+02 3.1820E+03 1.56103+04
H * 0. appm/y.

He * O. appm/y.

6.00 (y)
WATT/cm3 /JOUL/t3 GMev'/g*s) Bq/CM3

3.68123-13 1.237079E+02 8.11253-02 3.9005E+02

6.07 (y)
WATT/cma3 JOMLE/c3 G(NeV/g9s)

6.06763-09 1.237082E+02 3.1820E+03
H I 0. appm/y.

He * 0. appm/y.

6.99 (y)
WA7T/cm3 JOULE/cm3 G(MeV/grs)

3.9118E-13 1.2370793+02 8.6209E-02

7.07 (y)
WA7.7./cm3 JOULE/co3 G(MeV/g*s)

6.0676E-09 1.2370823+02 3.1820E+03
1 . 0. app*/y.
la * 0. appm/y.

'.99 (y)
WATT/cm3 JOL3/cr.3 G(NeV/g*s)

.09093-13 1.2370793+02 9.0155E-02

.07 (y)
NATT/cm3 JOMlE/ce3 G(MeV/g-s)

.0676E-09 1.237082E+02 3.1820E+03
H I 0. appm/y.
5 I 0. appm/y.

.99 (y)
8FTr/cm3 JOULE/cmo3 G(NeV/gs)

.2299E-13 1.2370793+02 9.32193-02

.07 (y)
WATI/cm3 JOULE/cm3 G(MeV/g s)
.0677E-09 1.2370823+02 3.1820E+03
B t 0. appm/y.
t . 0. appm/y.

Bq/co3
1.5640E+04

Dq/cm3
4.14493+02

Bq/cm3
1.5664E+04

Sq/cM3
4. 3347E+02

Sq/C m3
1.56833+04

3q/Cm3
4.4820E+02

Ci/cM3
4.2080-07

Ci/cm3
9.6909E-09

Ci/Cm3
4.2188E-07

Ci/cm3
1.05423-08

Ci/cm3
4.2272E-07

Ci/cm3
1.1203E-08

Ci/cm3
4.2336E-07

Ci/cm3
1.1713E-08

Ci/cm3
4.2387E-07

Ci/cm3
1.21133-08

ALI/CM3
4.1567E-03

ALI/cm3
1.1834E-04

ALI/cm3
4.1698E-03

ALI/cm3
1.2873E-04

ALI /cm3
4.1800E-03

ALI/cm3
1.3680-04

ALI/cM3
4.1879E-03

ALI/cm3
1.4306E-04

aLI/cm3
4.19413-03

AI/cm3
1.4792E-04

Bq/cm3 Ci/cm3 ALI/cm3
1.5698E+04 4.2426E-07 4.1989E-03

Elapsed Time * 9.99 (y)
N/cm3 WATI/cm3 JOTL3I/cm3 G(MeV/g- s)

otals, 8.5807E+22 4.33783-13 1.237079E+02 9.5597E-02
Bq/cm3 Ci/cm3 ALI/cm3

4.5963E+02 1.2422E-08 1.5170E-04
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Step * 11

Elapsed Time 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*a) Bq/cm3 Ci/cm3 ALI/Cm3

otals. 8.5807E+22 6.06772-09 1.237082E+02 3.18203+03 1.5709E+04 4.2456B-07 4.2026E-03
Production of B 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time s 10.99 (y)
N/cM3 IATY/cm3 JOULE/cm3 G(HeV/g'S) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.42152-13 1.237079E+02 9.7442E-02 4.6850E+02 1.2662E-08 1.54623-04

Step * 12

Elapsed Time s 11.06 (y)
N/cm3 ATT/cm3 JOIZ/cm3 G(MeV/g'X) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06772-09 1.237082E+02 3.1820E+03 1.57173+04 4.2480E-07 4.2054E-03
Production of B * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 VATT/cm3 JOULE/cn3 G(HeV/g-s) Bq/cm3 Ci/cm3 ALI/Cm3

otalst 8.5807E+22 4.48653-13 1.237079E+02 9.8875E-02 4.7539Z+02 1.28483-08 1.56903-04

Step * 13

Elapsed Time * 12.06 (y)
N/Cm3 1ATT/cm3 JOULB/cm3 G(MeV/gso) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5724E+04 4.2498E-07 4.2077E-03
Production of B * 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time S 12.99 (y)
N/cm3 IMTT/cm3 JOULE/cm3 G(NeV/g-S) Bq/cm3 Ci/em3 ABI/cm3

otals. S.5807E.22 4.53703-13 1.237079E+02 9.9988E-02 4.8074E+02 1.29933-08 1.5866E-04

Step * 14

Elapsed Time . 13.06 ly)
N/cm3 WATT/cm3 JOUL/cm3 G(MeV/gs) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.57303+04 4.25123-07 4.20943-03
Production of B O. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 13.99 ly)
N/cm3 WATT/cm3 JOML/cm3 G (MeV/g*s) Bq/cm3 Ci/cm3 ABLI/cm3

otals. 8.5B07E+22 4.5762E-13 1.237079E+02 1.0085E-01 4.84893+02 1.3105E-08 1.6003E-04

Step s 15

Elapsed Time 14.06 ly)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.5734E+04 4.25233-07 4.2107E-03
Production of H 0 O. appm/y.
Production of Be 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 KATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.6066E-13 1.2370793+02 1.0152E-01 4.88123+02 1.31923-08 1.6110E-04

Step . 16

Elapsed Time 15.06 (y)
N/cm3 IATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cs3 ALI/cm3

otals. 8.5807E+22 6.06773-09 1.237082E+02 3.1820E+03 1.57373+04 4.2532E-07 4.2118E-03
Production of &i 0. appm/y.
Production of Be 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WATT/cm3 jouLsfce G(Hev/g-a) Bq/cm3 Ci/cm3 ALIIcm3

otals. 8.5807E+22 4.6302E-13 1.237079E+02 1.0204E-01 4.90623+02 1.32603-08 1.6192E-04

Step * 17

Elapsed Time . 16.06 ly)
N/cm3 WATr/cm3 JOULE/Cm3 G(MeV/r s) Bq/cm3 Ci/cm3 ALI/cm3

Otals. 8.5807E+22 6.06773-09 1.2370823+02 3.1820E+03 1.5739E+04 4.2538E-07 4.2126E-03
Production of B O. appm/y.
Production of Be O. appm/y.

Elapsed Time . 16.99 ly)
N/cm3 MATT/cm3 JOWLE/c3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.6485E-13 1.237079E+02 1.02453-01 4.9256E+02 1.33123-08 1.62563-04

Step . 18



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 285 of 384

Elapsed Time 17.06 (y)
N/Cm3 WATT/ cm3 OJULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/Cem3

otals. E.5807E+22 6.0677E-09 1.237082E.02 3.1820E+03 1.5741E+04 4.2544E-07 4.2132E-03
Production of B O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 17.99 (y)
N/em3 WATT/cm3 J0ULB/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.6627E-13 1.237079E+02 1.0276E-01 4.9407E+02 1.3353E-08 1.6306E-04

Step * 19

Elapsed Time * 18.06 (y)
N/cm3 WATT/eCm3 JOMLZ/=3 G(MeV/Ia) Bq/Cm3 Ci/cm3 AlI/em3

otals, 8.5807Z+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5743E+04 4.2548E-07 4.2137E-03
Production of H O. appmuy.
Production of He o. appm/y.

Elapsed Time . 18.99 (y)
N/cm3 WATT/Cm3 JOtULi/cm3 G (HeV/g s) Bq/cm3 Ci/Cm3 A.LI/cm3

otals. 8.5807E+22 4.67381-13 1.237079E+02 1.0300E-01 4.95241+02 1.3385E-08 1.6345E-04

Step . 20

Elapsed Time 19.09 (y)
N/cm3 WATT/cm3 JOULI/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.07791-09 1.237083E+02 3.1892E+03 1.5858E+04 4,2859E-07 4.3209E-03
Production of E 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*a) Bq/cm3 Ci/em3 ALI/cm3

otals, 8.5807E+22 7.6666E-13 1.2370793+02 2.9064E-01 5.4872E+02 1.4830E-08 1.8285E-04

Step v 21

Elapsed Time * 20.07 (y)
N/cm3 WATT/cm3 JO=E/cm3 G(MeV/grs) Bq/cm3 Ci/Cem3 AI/em3

otals, 8.5807E+22 6.0735E-09 1.237082E+02 3.1S61E+03 1.58571+04 4.2857E-07 4.2903E-03
Production of E 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 20.98 (y)
N/em3 WATT/cm3 JOULE/cm3 G (MeV/g's) Bq/cm3 Ci/cm3 ALI/Cm3

otals 8.5807E+22 7.36122-13 1.237079E+02 2.6148-01 5.6496E+02 1.5269E-08 1.8789E-04

Step . 22

Elapsed Time * 21.05 ty)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.58071+22 6.0663E-09 1.237082E+02 3.1810E+03 1.5796E+04 4.2691E-07 4.2215E-03
Production of E s O. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 21.98 (y)
N/cm3 =AT/cm3 JOULEfau3 G(MeV/g*s) Bq/cm3 Ci/Cm3 ALI/cm3

otals, 8.58071+22 5.1230E-13 1.2370792+02 1.12901-01 5.42841+02 1.4671E-08 1.7916E-04

Step * 23

Elapsed Time 22.03 (y)
N/cm3 WATT/Cm3 J0llM/cm3 G (MeV/gs) Dq/cm3 Ci/cm3 ALI/cm3

otals, 8.58071+22 6.0661Z-09 1.237082Z+02 3.18089+03 1.5773Z.04 4.2629S-07 4.21222-03
Production of E * 0. appm/y.
Production of He i O. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 ATT//cw3 Jo0LI/c3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/Cm3

otals. 8.5807Z.22 4.9597E-13 1.237079Z+02 1.0930Z-01 5.25541+02 1.4204E-08 1.7345E-04

Step * 24

Zlapued Time * 23.03 ty)
N/Cm3 WATT/Cm3 JOUE/cm3 G(MeV/gr) Bq/cm3 Ci/em3 ALI/cm3

otals. 8.5807E+22 6.05722-09 1.237081Z+02 3.17461+03 1.5665E+04 4.2337E-07 4.1167E-03
Production of H * O. appm/y.
Production of Ee . 0. sppm/y.

Elapsed Time . 23.98 (y)
H/cm3 WATT/em3 JOULE/cm3 G (NeV/gs) Sq/cm3 Ci/cm3 ALI/cm3

otals. 1.58076+22 4.48713-13 1.2370791+02 9.8887E-02 4.75451+02 1.2850-08 1.5692E-04

Step . 25

Elapsed Time . 24.00 ty)
N/cm3 WATT/cm3 JOULE/cm3 GQ(eV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 6.04762-09 1.2370811+02 3.1679E+03 1.5523E+04 4.1953E-07 4.0059E-03
Production of H * O. appm/y.
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Production of He 0. appm/y.

Elapsed Time 24.98 (y)

N/cm3 WATT/cm3 /OULcm3 G(MeV/g's) liq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 3.8003E-13 1.237079E+02 8.3752E-02 4.0268E+02 1.0883E-08 1.3290E-04

Step * 26

Elapsed Time * 25.06 (y)
N/cm3 lATT/cm3 JOULE/ca3 G(NeV/g*s) Bq/cm3 Ci/cm3 AI.I/cm

otals. 8.5807E+22 6.0686E-09 1.237082E+02 3.1827E+03 1.5664E+04 4.2336E-07 4.1949E-03

Production of H o. appm/y.

Production of He * 0. appm/y.

Elapsed Time t 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/W3 ALI/cm3

otals. 8.5807S+22 4.0523E-13 1.237079E+02 8.93053-02 4.2938E+02 1.1605E-08 1.4171E-04

Step . 27

Elapsed Time , 26.06 (y)
N/cm3 WATT/cm3 JOILE/cm3 G(MeV/grs) Eq/cm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 6.0695E-09 1.237082E+02 3.1833E+03 1.56998+04 4.2430E-07 4.21203-03

Production of 1 * 0. appm/y.

Production of He, 0. appm/y.

Elapsed Time , 26.98 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.58073+22 5.9840E-13 1.237079E+02 2.1478E-01 4.5445E+02 1.2282E-08 1.5118E-04

Step , 28

Elapsed Time * 27.11 (y)
N/cm3 ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cal ALI/cm3

otals, 8.5807E+22 6.0852E-09 1.237083E+02 3.1944E+03 1.5906E+04 4.2989E-07 4.3863E-03
Production of 1 0. appm/y.
Production of lie 0. appm/y.

Elapsed Time , 27.98 (y)
N/cm3 ATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/ca3 ALI/cm3

otals. 8.5807E+22 8.7223E-13 1.237079E+02 3.6003E-01 5.6065E+02 1.5153E-08 1.8745E-04

Step t 29

Elapsed Time , 28.08 (y)
S/cm3 IWATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 6.0767E-09 1.237083E+02 3.1884E+03 l.S905E+04 4.2986E-07 4.3279E-03
Production of 1 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time . 28.98 (y)
N/cm3 WATT/cW3 JOULE/cm3 G(NeV/grs) Eq/cm3 Ci/cm3 AIZ/cm3

otals. 8.5807E+22 7.9222E-13 1.2370793+02 2.8940E-01 5.9070E+02 1.5965E-08 1.9661E-04

Step . 30

Elapsed Time ., 29.11 (y)
N/cm3 3T/cm3 JOULE/cm3 G(NeV/g95) Bq/cm3 Ci/ca3 ALI/cm3

otals. 8.5807E+22 6.08611-09 1.237083E+02 3.1950E+03 1.6048E+04 4.3373E-07 4.4388E-03

Production of E * 0. appm/y.
Production of lieC 0. appm/y.

Elapsed Time * 29.98 (y)
N/cm3 WATT/cn3 JO6=/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 9.8976E-13 1.237079E+02 3.9220E-01 6.7162E+02 1.8152E-08 2.2417E-04

Step, 31

Elapsed Time * 30.05 (y)

N/cm3 N=/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0690E-09 1.237082E+02 3.1829E+03 1.5927E+04 4.30463-07 4.2826E-03

Production of H i 0. appm/y.

Production of He e 0. appm/y.

Elapsed Time , 30.98 (y)
X/cm3 WMT/cm3 JOULS/cW3 G (MaeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 6.0077E-13 1.237079E+02 1.3240E-01 6.36593+02 1.7205E-08 2.1010E-04

Step , 32

Elapsed Time * 31.03 (y)
N/cm3 11LTT/cm3 JOULE/cm3 G(MeV/g*s) q/cm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 6.06103-09 1.2370823+02 3.17721+03 1.5812E+04 4.2734E-07 4.19023-03

Production of E I 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time , 31.98 (y)

N/cm3 =T/cm3 JOULE/cal G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cal
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otals: 8.5807E.22 5.4388E-13 1.237079E.02 1.1986E-01 5.7631E,02 1.5576E-08 1.9020E-04

Step * 33

Elapsed Time * 32.03 (y)
N/cm3 WATT/cm23 JOtLB/cm3

otals. 8.5B07E+22 6.0598E-09 1.237081E+02
Production of H 0. appm/y.
Production of He O. appm/y.

Elapsed Time . 32.97 (y)
N/cm3 WATT/CM3 JOULE/Cm3

otalst 8.5807E+22 4.9548E-13 1.237079E+02

Step * 34

Elapsed Time * 33.02 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 8.5807E+22 6.0581E-09 1.237081E+02
Production of H O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 33.97 (y)
N/cm3 WATT/cm3 J0ML/cm3

otalss 8.5S07E+22 4.5195E-13 1.237079B+02

G (MeV/gas) Bq/cm3 Ci/cm3
3.1764E+03 1.5741E+04 4.25422-07

ALI/cm3
4.159OE-03

G(MeV/gas) Bq/cm3
1.0920E-01 5. 2502E+02

G(MeV/g*s) Bq/cm3
3.1753E+03 1.5674E+04

G(MeV/g*s) Sq/cm3
9.9603E-02 4.7889E+02

Ci/cm3 ALI/cm3
1.41908-08 1.7327E-04

Ci/cm3 ALI/cm3
4.2362E-07 4.1262E-03

Ci/cm3 ALI/cm3
1.2943E-08 1.5805E-04

Step * 35
AJBRF Reactor

AJ3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 34.05 (y) Cooling Time 0.

Nuclide N/cm3

N 14 2.6484E+17
N 1S 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17

F 39 4.6135E+16
K 40 5.7880E+12
K 41 3.3294E+15

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301.E+16
Ti 47 5.2577E816
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V SO 4.7693E+14
V 51 1.9029E+17

Cr SO 5.2922E+18
Cr 51 8.0355E+07
Cr 52 1.0206E+20
Cr 53 1.15712+19
Cr 54 2.6806E+18
Cr 55 2.47288E02
Nfl 55 B.2737E+20
Mn 56 1.9982E+08
Fe 54 4.9638E+21
Fe SS 7.6144E+10
Fe 56 7.7852Z+22
Fe 57 1.7989E+21
Fe S8 2.3759E+2C
Fe 59 8.0452Z+08
Co 59 8.4506Z+16
Co 60Cm 3.6604E+03
Xi 58 5.99972+17
xi 60 2.3111E+17
Xi 61 1.00471+16
Xi 62 3.2027E+16
Ni 64 8.1610E+1S
Cu 63 1.5687E+18
Cu 64 8.20593+05
Cu 65 6.99202+17
Ca 66 1.0492E+03
Z 64t4 2.4084E+16
En 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E15

AJJBRF Reactor

Nuclide h/cm3

Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 8.0992E+05
Br 79 3.0672E+14
Br 81 2.9837E+14

WAIr/cm3 JOULE/cm3 G(MeV/gas)

1.0803E-17 6.295SE-01 1.9444Z-06

Sq/cm3 Ci/cm3 ALI/cm3 T/2

9.9322E-05 2.68448-15 6.1691E-10 1.280E+03 My) K 40

1.2289E-23 8.3329Z+01 9.53248-12 7.0337Z-11 1.9010E-21 3.44798-16 1.489E+11(My) V SO

1.3647Z-13 4.7124Z-07 9.4919Z-02 2.32718+01 6.2894E-10 8.8482E-07 2.770Z+01 (d)

1.4229Z-13

6. 0332Z-!09

5.77088-13

4.36063-11

8.0809E-05

7 .18579-0s

4.2634E-04

3.159SE+03

1.27188-01

8. 06898-01

1.4918E+04

6.1152Z+02

2.1808Z-11

4.0319E-07

1.G5279-08

1.13018-09

3.7296E-03

2.0182E-04

3.540E+00 (m)

2.579E+00 (h)

2.735E+00 (y)

Cr 51

Cr SS

Nn 56

Pe 55

3.0374B-11 1.6847g-04 2.14828+01

4.1217Z-14 3.7368E-11 3.4834Z-03

1.4506Z+02 3.9204Z-09 2.6089E-04 4.4508+01 (d) Fe S9

4.0374E+00 1.0912Z-10 6.8663Z-09 1.0478+01 (m) Co 60ml

6.30301-13 4.15821-08 2.9518E-01 1.2438E+01 3.3618E-10

4.3878E-13 1.9372E-10 2.4227g-02 2.3765E+00 6.4231E-11

1.4932E-06 1.270E+01 (h) Cu 64

3.8025E-08 5.100l+00 (m) Cu 66

WATTIcm3 JOULE/cm3 G(MeV/grs) Bq/cm3

1.4176E-12 1.9380E-07 3.1969E-01 5.9245E+

Ci/cm3 ALI/cm3 T/2

00 1.6012E-10 9.4793E-06 1.097E+00 (d) As 76
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Sh 85 8.1655E+1S
Rb 87 3 .14883+15 1.8202E-17 3.9749E+01 O.OOOOE+00 1.4419E-03 3.8970E-14 2.1617E-09 4.796E+04(My) Rb 87

No 92 1.6304E+16

MO 94 1.01632+16

MO 95 1.7491E+16
No 96 1.8326E+16
Mo 97 1.0492E+16

MO 98 2.6511E+16

MolOO 1.0580E+16

AglO7 9.2947E+14
Ag109 B.6352E+14

AgilO 4.79813+01 2.6090E-13 9.2978E-12 5.8303E-03 1.3463E+00 3.6388E-ll B.8575E-10 2.470E+01 (s) AgllO

Sbl21 1.0679S+16

Sbl22 8.42733+05 4.0274E-13 1.3535E-07 1.3674E-01 2.5076E+00 6.7772E-11 4.2646E-06 2.696E+00 (d) Sbl22

Sbl23 7.9872E+3.1S

Bal30 1.49273+14

Bal32 1.4223E+14

Ba134 3.4036E+1S

Ba135 9.2828E+1S

Bal.36 1.1060E+16

Bal37 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12

W182 1.04553.1S

W183 5.6455E+14

W184 1.20883+15

W186 1.1216E+31S
here are 81 Nuclides.

Totals. B.S8073+22 6.0676E-09 1.237082E+02 3.1B20E+03 1.57273+04 4.2507E-07 4.2084E-03

AJBRF Reactor

AJBRF Omaha Veterans Affairs Sospital Reactor Facility Activation

Elapsed Time * 34.05 ly) Cooling Time 0.

COMPOSITION

ELEMEST ATOMES/cm3

E 2.45559E+07
Be 5.33918E+04

Li 0.00000+00

Be 0.00000E+00
B 2.52373E-02

C 2.20616E+07

N 2.65812E+17

0 9.09230E-06
Na 1.47231E+16
Ng 6.132093E+05

Al 3.22619E+17

Si 4.49482E+06
S 2.25909E-02

Cl 2.826653+04

Ar 1.756113.E+04

K 4.947013+16

Ca 6.03257E+16

Sc 5.36200E+04

Ti 7.06679E+17

V 1.907713+17

Cr 1.21799E+20

Mn 8.27369E+20

Fe 8.48521E+22

Co 8.45059E+16

Ni 8.81316E+17

Cu 2.26793E+18

Zn 4.95553E+16
Ga 2.62588E+06

Ge 1.10565E+02

As 8.32629E+16

Se 4.828053+08

Br 6.05099E+14
Kr 5.23207E+06

Rb 1.13142E+16

Sr 7.04578E+06

Y 9.04502E+00
Zr 4.01405E+03

Nb 9.31532E+03

Mo 1.09868E+17
Tc 1.91536E;07

Ru 4.68185E+06
Pd 2.85409E+OS

Ag 1.79299E+31
Cd 1.25055E+08

In 5.01239E-06

Sn 4.83410E+06
Sb 1.86661E+16

Te 2.91197E+08
I 4.05372E-03

Xe 2.40772E+06

Cs 4.76946E+OS
Ba 1.408183+17
La 1.97614E+06
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Ce
Pr
Nd
Pm
Sm
Eu
Gd
Tb
Dy
Ho
Er
Tm
Yb
Lu
Ef
Ta
W

Re
Th
U

Np
Pu

0.00000E+00
O . OOOOOE+00
O.OOOOOE00
O .OOOOOE+00
O..OOOOOE+00
0.0000OEt OO
O.00OOOE+OO
0 .OOOOOE+00
O.OOOOOE+00
0.00000Ei+OO
0.00000E+00

0.OOOOE+00
0.0OOOE00
O.OOOOOE+00
7. 8S020E-02
1.08063E+05
3.94515E115

1. 1136E+07
0.00000E+00
0. 0000000E+
0.0OOOOE+OO
0.00000E+OO

Production of H . o. appm/y.

Production of Re . O. appm/y.
aWHIF Reactor

AL3RF Cmaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 ( 10 -, 100 ZeV)
2 ( 0.1 -. 0.2 MeV)
3 C 0.2 -> 0.4 MeV)
4 C 0.4 -> 0.6 M4eV)
5 C 0.6 -> 0.8 aMeV)
6 C 0.8 - 1.0 MeV)
7 C 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -. 2.0 MeV)
11 C 2.0 2.S MeV)
12 C 2.5 3 3.0 MeV)
13 C 3.0 -, 4.0 M4eV)
14 C 4.0 -. 5.0 MeV)
15 C 5.0 -, 6.5 14eV)

NeV/cm3-s
1.07308+00
1.07968+00
8 .7585E-01
4.7834E+00
3 .7145E-01
1.2489E+04
9.7601E+01
1.02918+02
1.3625E-01
7 .4250E+03
4.5194E+03
7.92978+02
7.9824E+01
0.0000+00
0. 0000+00

Photons/cm3-x
1.951pE+01
6.96513+00
2.9195E+OO
9.56678+00
5 .3064E-01
1.3877B+04
8.7929E+01
7.7380E+01
8.7906E-02
4. 0574E+03
2.0086E+03
2.8835E+02
2.2721E+01
0.0000E+OO
0.00008+00

18-Group gamma source distribution (Photons/cm3's)

SCALE-ORNL 18-Group gamma Library from 10 IeV to 10 teV

0.0000E.00 0.00008+00 0.0000E+00 0.0000+00 2.2721E+01 2.8835E+02

2.0086E+03 4.05748+03 7.74683+01 8.7929E+01 1.3877E+04 5.3064E-01

9.5667E+00 1.4598E+00 1.4598E+00 6.96513+00 9.75493+00 9.7549E+00

AJERF Reactor
AJ3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Coolin Time . 338.65 (d)

Nuclide W/cm3 WATI'/av3 JOULZ/Ce.3 G(14eV/rs) Bq/czi3 Ci/cm3 aLI/cm3

N 14

N 15
Ha 23
Al 27

K 39
1 40
X 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr So
Cr 52
Cr 53
Cr 54

un 55
Pe 54
Pe 55
Fe 56
Fe 57

2.64843+17
9.7287E+14
1.4723E+16
3.22623+17
4.6135E.16
5.7880E+12
3.3294E+1S
5.84808+16
3.90313+14
8.14408+13
1.2584E+15
2.41303+12
1.12811+14
5.8301Z+16
5.2577E+16
5.2096E+17
3.8231E+16
3.6606E+16
4.76938+14
1.90291+17
5.2922E+18
1.0206E+20
1.15713+19
2.8806E+18
8.2737E+20
4.9638E+21
6.01993+10
7.7852E+22
1.7989E+21

1.0803E-17 6.29553-01 1.94443-06 9.93223-05 2.6844E-1S 6.1691E-10 1 40

1.2289E-23 8.33298+01 9.53243-12 7.0337S-11 1.90102-21 3.44793-16 V 50

4.5623E-13 5.6809E-05 1.005SE-01 4.8346E+02 1.3066E-08 1.5956E-04 Fe 55
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Fe 58
Co 59
Ni 58
Ni 60
Ki 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
Mo 92
No 94

2.3759E+20
f.4506E+16
5.9997E+17
2.3111E+17
1. 0047E+16
3.2027E+16
8.1610E+1S
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15
9.3164E+1S
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E+15
3.1488E+15
1. 63042+16
2.. 0163E+16

1.B202E-17 3.9749E+01 0.O000E+00 1.4419E-03 3.B970E-14 2.1617E-09 Rb 87

AJBRP Reactor

Nuclide N/CM3 WATT/cm3 30UL5/cm3 G(NeV/9g8C Bql cm3 Ci/cm3 ALI/cm3

Mo 9S
No 96
Mo 97
No .98
Mo100
AglO7
AglO9
Sbl21
Sbl23
Bal3 0
Bal32
Bal34
Bal35
Bal36
Bal37
Bal138

W180
W182
W183
W184
W186

338.6

1.7491E+16
1.6326E+16
1.0492E+16
2.6511.E+16
1.0580E+16
9.2947E+14
B.6352E+14
1.0679E+16
7.9872E+15
1.4927E+14
1.4223E+14
3.4036E+15
9.2828E+1S
1.1060E+16
1.5817E+16
1.0096E+17
4.7342E+12
1.0455E+15
5.6455E+14
1.2088E+15
1.1216E.15

(d) 4.5626E-13 1.237079B+02 1.OSSE-01 4.8346E+02 1.3066E-08 1.5956E-04

AJSP3 Reactor
AJBRF Omaba Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time , 338.65 Cd)

Energy distribution of decay gamma-rays

Group
1
2
3
4
5
6
7
B
9

10
11
12
13
14
15

Erange
C 10 -a 100 KeV)
C 0.1 -, 0.2 NeV)

0.2 -a 0.4 MeV)
C 0.4 -. 0.6 MeV)
( 0.6 -a O.S NeV)

0.8 -a 1.0 HeV)
( 1.0 -1l.22 MeV)
(1.22 ->1.44 HeV)
(1.44 -al.66 NeV)
(1.66 -a 2.0 KeV)

2.0 -a 2.5 MeV)
2.5 -a 3.0 NeV)
3.0 -a 4.0 eV)

C 4.0 -a 5.0 KeV)
( 5.0 -a 6.5 MeV)

MeV/cm3-s
8.0351E-01
0.0000+00
O. OOOOE+00
1.01515-09
0.0000+00
0.0000+00
0.0000O0O
0. 0000+00
1.5525E-05
0. 0000E+00
0.0000+00
0. 0000+00
0. 00005+00
O.OOOOE+00
0. 0000+00

Pbotons/cm3-s
1.4609E+01
0.0000E+00
0. 0000+00
2.0301E-09
0.0000+00
0.0000E+00
0.0000+00
0.0000+00
1. 0016E-05
0.000OE+0
O.OOOOE+00
O.0OOOO+00
0.0000+00
O.OOOOE+00
O. OOOOE+00

18-Group gamma source distribution (Pbotons/cm3*s)
SCALE-ORNL 18-Group gamma Library from 10 MeV to 10 ReV

0.D000E+0 0.0000E+00 0.00003+00 0.0000+00 O.OOOO+00 O.OOOOE+00
0.0000Z.00 0.00005+00 1.0016E-05 0.0000E+00 0.0000+00 0.0000+00
2.030-lE-09 0.0000+00 0.0000+00 0.0000+00 7.3046E+00 7.3046E+00

AJBRF Reactor
AJ3R? Omaha Veterans Affairs Sospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

COPOSITION2

ELEMENT ATOMES/cm3

N 2.45559E+07
Ee - 5.33918E+04

9-~-'I
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Li 0.00000E+00
Be 0.00000 S00

B 2.52373E-02
C 2.20591E+07
N 2.65812E+17
0 5.22407E-06

Na .47231E.16
Fg 6.12678E+05
Al 3.22619S+17
Si 4.49483E+06
S 2.34568E-02
Cl 2.8405SE+04
Ar 1.73823E+04
K 4.94701E+16

Ca 6. 03257E+16
Sc 5.49281E^04
Ti 7.066793+17

V 1.90771E+17
Cr 1.21799E.20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.62619E+06
Ge 1.10638E+02
As 8.32629E+16
Se 4.8361.5E+08
Br 6.05099E+14
Kr 5.23581E+06
Rb 1.13142E+16
Sr 7.16209E+06
Y 5.08996E+00

Zr 4.03186E+03
Nb 9.79956E+03
Mo 1.09868E+17
Tc 1.92341E+07
Ru 4.68205E+06
Pd 2.85534E+05
Ag 1.79299E+15
Cd 1.25192E+08
In 0.00000E+0
Sn 4.85407E+06
Sb 1.86661E+16
Te 2.94261E+08

I 4.14461E-03
Xe 2.46117E+06
Cs 4.76864E+05
Ba 1.40818E+17
La 1.97632E+06
Ce O.OOOOOE+00
Pr 0.OOOOOE+00
Nd O.OOOOOE+0O
Pm 0.00000+00
Sm O.OOOOOE+OO
Sm 0.000003.00
Eu 0.000000E+O
Gd 0.OOOOOE+OO

Dy 0.00000E+00
Do O.OOOOOE+00
Er 0.00000E+00
Er 0.000003.00
Tm 0.00000E+00
rb 0.00000E+.0

Ef 7.85021E-02
Ta 1.10750E+05

W 3.94515E+15
Re 1.12502E+07
Tb 0.00000E+0
U 0.00000E+00

Np 0.00000E+00
Pu O.OOOOOE+00

Totalss 8 .58066E+22

AJBRF Reactor 
AJBRF Soil (Side) Flux

AJBRF Omaha Veterans Affairs osopital Reactor Facility Activation

Time D (SB/h) Bq/g Bq/Cm3 Ci/m3 ALI/Cm3 WATT/cm3 JOUIL/cm3

zero 7.955B-04 1.9593+03 1.5732+04 4.2313-01 4.208t-03 6.0683-09 1.237082E+02

338.6 (d) 2.514E-08 6.021B+01 4.8353+02 1.3071-02 1.596E-04 4.563e-13 1.237079E+02

A.JBRF Reactor 
AJ7BR Soil (Side) Flux

AJBRF Omaha Veterans Affairs Pospital Reactor Facility Activation

For vJolume of l.OOOOE+00(cm3) of Rebar

Tine Becquerel SB/h ALI Watt

zero 1.573E+04 7.9553-04 4.208E-03 6.068E-09

338.6 (d) 4.8353+02 2.514E-08 1.596E-04 4.5633-13

AJBRF Reactor 
AJB3RF Soil (Side) Flux

AJBRF Omaha Veterans Affairs Eoapital Reactor Facility Activation

Time Bq/K9 KW/Kg Ci/Kg HeV/g-s
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zero 1.959E.06 7.S56E-10 5.293E-05 3.182E+03

338.6 (d) 6.021E.04 5.682E-14 1.627E-06 1.006E-01

ABRRF Reactor
WEJEP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time 8q/g Sv/h W/g Cl Index

zero 1.959E+03 7.955E-04 7.556E-10 3.319E+03

338.6 (d) 6.021E+01 2.514E-08 5.682E-14 2.007E-01

AJBRF Soil (Side) Flux

Step 1 * Activation of
Cold Pause of

Step 2 * Activation of
Cold Pause of

step 3 * Activation of
Cold Pause of

Step 4 * Activation of
Cold Pause of

Step S . Activation of
Cold Pause of

Step 6 * Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 1 * Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 * Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

step 1S * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of-

Step 23 Activation of
Cold Pause of

Step 24 s Activation of
Cold Pause of

Step 25 * Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.925928+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276828+06(s), i.e.
2.925928+07(*), i.e.

2.27682E+06(s), i.e.
2.925922.07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682Z+06(s), i.e.
2.925928+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925925-,-07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682B+06(s), i.e.
2.92592E+07(s), i.e.

2.276S2E+06(s), i.e.
2.925928+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276828+06(s), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.925928+07(s), i.e.

2.27682E+06(s), i.e.
2.925928+07(s), i.e.

2.276B2E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276828.06(s), i.e.
2.92592E+07(s), i.e.

2.276828+06(s), i.e.
2.92592E+07(s), i.e.

3.31020E+06(s), i.e.
2.8B22588+07(s), i.e.

2.82600E+06(s), i.e.
2.87100E+07(s), i.e.

2.142008+06(x), i.e.
2.93940E+07(s), i.e.

2.12400E+06(s), i.e.
2.941203+07(s), i.e.

1.380608+06(s), i.e.
3.01554E+07(s), i.e.

6.893308+05(s), i.e.
3.08467E+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07 (s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 Cd)

24.58 (d)
340.42 Cd)

l5.98 Cd)
349.02 Cd)

7.98 (d)
357.02 Cd)

27.54 Cd)
337.46 Cd)

Elapsed Time.

26.35 Cd)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 Cy)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 Cy)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

1S.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.OS (y)
21.98 (y)

22.0O5 (y)
22.98 (y)

23.03 (y)
23.98 C(y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

Intervals . 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2
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Step 27 Activation of
Cold Pause of

Step 28 Activation of
Cold Pause of

Step 29 Activation of
Cold Pau1se of

Step 30 *Activation of
Cold Pause of

Step 31 *Activation of
Cold Pause of

Step 32 *Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 *Activation of
Cold Pause of

Step 35 Activation of
Cold Pause of

Step 36 *Activation of

2.450553,06(s), i.e.
2.908543.07(s). i.e.

4.183963+06 Cs), i.e.
2.73520E.07(s), i.e.

3.16070E,06(s), i.e.
2.83753E.O7Cs), i.e.

4.290963+06 Cs), i.e.
2.724503.07(s), i.e.

2.374743.06 Cs), i.e.
2.916133.07(s), i.e.

1.678273.06(s), i.e.
2.98577E.07(s), i.e.

1.587023.06(s), i.e.
2.99490E,07(s), i.e.

1.458853.06(s). i.e.
3.007723,07(s), i.e.

2.276823.06(s). i.e.
2.925921+07(s), i.e.

2.276823306(m), i.e.

28 .36
336. 64

48.43
316 .57

36.5so
328 .42

49.66
315.34

27.49
337.52

19.42
345.58

18,37
346.63

16.88
348.12

26.35
338.65

26.35

(d)
Cd)

Cd)
Cd)

(d)
Cd)

Cd)
Cd)

Cd)
(d)

(d)
Cd)

Cd)
Cd)

Cd)
Cd)

(d)
Cd)

Cd)

26.06
26.98

27.11
27.98

26.06
28 .98

29.11
29.98

30.05
30.98

31. 03
31. 98

32.03
32 .97

33 .02
33.97

34.05
34.97

35.05

Cy)
Cy)

Cy)
Cy)

(y)
Cy)

(y)
Cy)

Cy)
Cy)

(y)
Cy)

Cy)
Cy)

Cy)
Cy)

(y)
(y)

Cy)

Intervals 2

Intervals 2

Intervals ,2

Intervals .2

Intervals * 2

Intervals * 2

Intervals ,2

Intervals .2

Intervals . 2

Intervals ,2

Cooling Tines (s)

2.9259E.07

338.6 Cd)

A.2BRF R~eactor

Step* 1

Elapsed Time 26.35 Cd)
N8/cm3 WXTT/ce3 JO=1./Ce3

otals, 1.59073.22 6.06713-09 1.2370813.02
Production of 3 O . appm/y.
Production of He O . appm/y.

Elapsed Time 365.00 Cd)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E.22 1.05453-13 1.2370793.02

Step . 2

Elapsed Time 1.07 Cy)
N/cm3 WATT/cm3 JOTJLE/cm3

otals, 8.58073.22 6.06733-09 1.2370813*02
Production of 3 0 . appm/y.
Production of He a 0. appms/y.

Elapsed Time * 2.00 Cy)
RICes WATT/CM3 .701L5,'CM3

otals, 8.58073.22 1.87283-13 1.2370793.02

Step.i 3

Elapsed Time s 2.07 Cy)
E/cre3 WATT/as3 JOTJLE/Ce3

otals, I.58073.22 6.06743.09 1.2370821.02
Production of I 0 . appm/y.
Production of Be a O. appm./y.

3lapsed Time . 3.00 Cy)
1N/ce3 UATiT/cm3 .30UL/cm3

otals, 8.5807E+22 2.5082.3-13 1.2370793.02

GCNeV/g's) Bq/ce3
3.18193.03 1.52S7S.04

GCIMeV/g-s) Bq/ce3
2.32363-02 1.11713*02

GCMeV/grs) Bq/cm3
3.182.9E.03 1.53673.04

QCNeV/g-s) Bq/cm3
4.12723-02 1.98433.02

GCKeV/gBs) Bqfon3
3.18203.03 1.54523.04

Ci/ce3 3AL/cm3
4.123SE-07 4.05273-03

Ci/cm3 ALI/cm3
3.01933-09 3.68713-05

Ci/cms3 ALI/cm3
4.15333-07 4.08983-03

Ci/Ce3 ALI/Cm.3
S.36303-09 6.5491E-OS

Cifcs3 ALr/cm3
4.17633-07 4.1179E-03

G(ReV/g-s) . q/cm3 Ci/Cm3
5.52723-02 2.65753,02 7.18233-09

ALI/cm3
8.7707E-05

step . 4

3lapsed Time i 3.07 Cy)
N/cm3 1IATT/ce3 J00L3/cm3 GCKeV/g-9)

otals. 8.58073.22 6.06753-09 1.2370823.02 3.18203.03
Production of3 I O0. appu/y.
Production of He * 0 appm/y.

Elapsed Time . 4.00 (y)
N/on3 WATT/cs3 JOULE/Ce3 GCNeV/g.s)

otala. 8.58073.22 3.0012-123 1.2370793.02 6.62402-02

Step i 5

Elapsed Time 4.07 Cy)

Bq/as3
1.55183.04

Ci/ce3 1.1Z/cm3 .
4.19423-07 4.13971-03

Bq/cm3 Ci/cm3 ALI/Cin3
3.18003.02 8.59463-09 1.04953-04
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N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3
otals. 8.5807E+22 6.0675E-09 1.237082E+02 3.1820S+03 1.3570E104

Production of H O. appm/y.
Production of He 0. appmly.

Elapsed Time * 5.00 (y)
N/cm3 wATT/cm3 JOEL1/cm3 G tJeV/gs*) Bq/cm3

otals. 8.5807E+22 3.3840E-13 1.237079E+02 7.4577E-02 3.5856E+02

Step. 6

Elapsed Time * 5.07 (y)
N/cm3 WIAT/cm3 3OULE/cm3 G(NeV/rs) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E.03 1.5610E+04
Production of E s 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 3.6S12E-13 1.237079E+02 8.1125E-02 3.90051+02

Step. 7

Elapsed Time * 6.07 (y)
N/cm3 WA7T/cm3 JOLE/dm3 G(MeV/g's) Bq/cm3

otals, 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5640E+04
Production of H s 0. appm/y.
Production of He . O. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 =UXZ/cm3 G(NeV/g9s) Bq/cm3

otals, 8.5807E+22 3.9118E-13 1.237079E+i02 8.6209E-02 4.1449E+02

Step . 8

Elapsed Time , 7.07 (y)
N/cm3 WaIT/=cm3 JOULE/cm3 G(HeV/g'a) Bq/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5664E+04
Production of B * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time 7.99 (y)
N/cm3 WATT/cm3 JOULIE/cm3 G(MeV/gls) Bq/cm3

otals, 8.5807E.22 4.0909E-13 1.237079Z+02 9.0155E-02 4.3347E+02

Step . 9

Elapsed Time * 8.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.58071+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5683E+04
Production of 1 0. appm/y.
Production of He * O. appm/y.

Elapsed Time 8.99 (y)
N/cm3 War/cm3 JCZ/acm3 G(NeV/g's) Sq/cm3

otals. 8.5807E+22 4.2299E-13 1.2370791+02 9.3219E-02 4.4820E+02

Step . 10

Elapsed Time * 9.07 (y)
N/cm3 WA7T/cm3 JOULE/m3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 6.06771-09 1.237082E+02 3.1820E+03 1.5698E+04
Production of H * 0. appm/y.
Production of Be O 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm13 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.S807E+22 4.3378E-13 1.237079E+02 9.5597E-02 4.5963E+02

Step . 11

Elapsed Time i 10.06 (y)
N/cm3 WATT/cm3 JOUE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 6.0677B-09 1.237082E+02 3.18201+03 1.57091+04
Production of 3 * O. appm/y.
Production Of He * O. appm/y.

Elapsed Time , 10.99 (yj
N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 8.5807E+22 4.4215E-13 1.2370791+02 9.7442E-02 4.6850E+02

Step * 12

Elapsed Time S 11.06 (y)
N/cm3 WAIrT/m3 JOULE/cm3 G (MeV/ges) Bq/cm3

otals. B.58071+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5717E+04
Production of B * O. appm/y.
Production of Be O. appm/y.

Ci/cm3
4.2080E-07

Ci/cm3
9.6909E-09

Ci/cm3
4.2188-07

Ci/cm3
1.0542E-08

Ci/cm3
4.2272E-07

Ci/cm3
1.1203E-08

Ci/cm3
4.2336E-07

Ci/cm3
1.1715E-08

Ci/cm3
4.2387E-07

Ci/cm3
1.2113E-08

Ci/cm3
4.2426E-07

Ci/cm3
1.2422E-08

Ci/cm3
4.2456E-07

Ci/cm3
1.2662E-08

aLI/CeM3
4.1567E-03

ALI/cm3

1.1834E-04

ALI/cm3

4.1698-03

ALI/cm3
1.2t73E-04

ALI/cm3
4.18003-03

ALI/CM3
1.36803-04

ALl/CmS

4.18791-03

ALI/cm3
1.43063-04

ALI/cm3
4.1941E-03

ALI/cm3
1.4792E-04

ALI/cm3
4. 1989E-03

ALi/cm3

1. 51703-04

ALI5/m3
4.2026E-03

ALI/cm3
1.5462E-04

Ci/cm3 ALI/cm3
4.2480E-07 4.20542-03
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EIlapsed Time . 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g^s)

otals. 8.5807E+22 4.4865E-13 1.237079E+02 9.8875E-02

Step x 13

Elapsed Time . 12.06 (y)
N/cm3 WATrIcm3 JOULE/cm3 G(MeV/g-s)

otalsk 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of B * 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time . 12.99 (y)
N/cm3 WATT/cm3 JOUL=/cm3 G(MeV/g9s)

otalst B.5807E+22 4.5370E-13 1.237079E+02 9.99883-02

Step i 14

Elapsed Time * 13.06 (y)
N/cm3 rATT/cm3 OE/cm3 G(NeV/g-s)

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of H 0. appm/y.
Production of He * 0. Appm/y.

Elapsed Time . 13.99 (y)
N/cm3 WAST/cm3 JOULE/c3 G(MeV/g-s)

otals. 8.58073+22 4.5762E-13 1.237079E+02 1.00853-01

Step * 15

Elapsed Time I 14.06 (y)
N/cm3 WATT/cm3 JOULE/fm3 G(MeV/g-s)

otals. 8.5807E+22 6.06773-09 1.2370823+02 3.18203+03
Production of H * 0. appmfy.
Production of He * 0. appm/y.

Elapsed Time I 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals. 8.58073+22 4.6066E-13 1.2370793+02 1.01523-01

Step * 16

Elapsed Time . 15.06 (y)
N/cm3 WATT/cm3 JO1LE/an3 G(MeV/g-s)

otals. 8.58073+22 6.06773-09 1.2370823+02 3.1820E+03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 1S.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MCV/gzs)

otals. 8.58073+22 4.63023-13 1.237079E+02 1.0204E-01

Step * 17

Elapsed Time . 16.06 (y)
N/cm3 WATS/cm3 OULE/cm3 G(MeV/g's)

otals. 8.58073s22 6.0677E-09 1.2370823+02 3.1820E+03
Production of H . 0. appmly.
Production of He t 0. Appm/y.

Elapsed Time t 16.99 (y)
N/cm3 ATT/cm3 JOUXE/cm3 G(MeV/g-s)

otals. 8.5807E+22 4.64853-13 1.2370793+02 1.0245E-01

step . 13

Elapsed Time i 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 O(NeV/gra)

otals. 8.58073+22 6.0677E-09 1.2370823+02 3.18203+03
Production of H. * 0. appm/y.
Production of He * 0. appm/y.

Bq/cm3
4.7539E+02

Bq/cm3

1.57243+04

Bq/cm3

4.8074E+02

Bq/cm3

1.57303+04

Bq/cm3
4.84893+02

Bq/cm3

1.5734E+04

Bq/cm3
4.8812E+02

Bq/cm3
1.5737E+04

Bq/cm3
4.9062E+02

Bq/cm3
1. 5739Z+04

Bq/cm3
4.92563+02

Ci/cm3 ALI/cm3
1.2848E-08' 1.5690E-04

Ci/cm3
4.2498E-07

Ci/cm3
1.2993E-08

Ci/cm3
4.2512E-07

Ci/cm3
1.31053-08

Ci/cm3
4.2523E-07

Ci/cm3
1.3192E-08

Ci/cm3
4.2532E-07

Ci/cm3
1.32603-08

Ci/cm3
4.23383-07

Ci/cm3

1.3312E-08

ALI/cm3
4.20773-03

ALI/cm3
l.SB66E-04

ALr/cm3
4.2094E-03

ALI/cm3
1.6003E-04

ALI/cm3
4.21073-03

ALI/cm3
1.6110E-04

AI S/cm3
4.211BE-03

ALI/cm3
1.6192E-04

ALI/cm3
4.2126E-03

ALI/cm3
1.62563-04

ALI/cm3
4.21323-03

ALI/cm3
1.6306E-04

Bq/cm3 Ci/cm3
1.5741E+04 4.2544E-07

Elapsed Time * 17.99 (y)
N/cm3 WATT/cm3 JOUZE/cm3 G(MeV/gs) Bq/cm3

otals. 8.5807S+22 4.66272-13 1.2370793+02 1.0276E-01 4.94073+02

Step. 19

Elapsed Time . 18.06 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/grs) Bq/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.18203+03 1.5743E+04
Production of H * 0. a~ppw/y.
Production of He * 0. appuly.

Elapsed Time * 18.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3

otals, 8.5807E+22 4.6738E-13 1.2370793+02 1.0300E-01 4.9524E+02

Ci/cm3
1.33533-0O

Ci/cm3 ALI/cm3
4.25483-07 4.2137E-03

Ci/cm3 ALI/Cm3
1.3385E-08 1.6345E-04
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Step 20

Elapsed Time 19.09 (y)
N/cm3 1~X5T/cm3 JOULS/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otaVs 8.5807E+22 6.0779E-09 1.237083E+02 3.1892E+03 1.SS88E+04 4.2859E-07 4.3209E-03
Production of H O. appm/y.
Production of He . 0. appm/y.

Elapsed Time 19.98 (y)
N/cm3 WAT/c3 JOULE/cm3 G(NeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 7.6666E-13 1.237079E+02 2.9064E-01 5.48721+02 1.4830E-08 1.8285E-04

Step . 21

Elapsed Time 20.07 (y)
N/cm3 WATT~CM3 JOULE/c3 G(NeP/g/a) Sq/cm3 Ci/cm3 ALI/cm3

otals, 8.58073+22 6.0735E-09 1.237082E+02 3.1861E.03 1.5857E+04 4.2857E-07 4.29031-03
Production of H O. appm/y.
Production of He 0. appm/y.

Elapsed Time s 20.98 (y)
N/cm3 HATr/cm3 JOtLE/cm3 G(NeV/g-s) Pq/cm3 Ci/ce3 ALI/cm3

otals. 8.5807E+22 7.36123-13 1.237079E+02 2.6148E-01 5.6496E+02 1.5269E-08 1.8789E-04

Step * 22

Elapsed Time * 21.05 (y)
N/cm3 WATr/cm3 JOULY/cs3 G(MeV/g-s) Bq/cm3 Ci/ca3 ALI/cm3

otals, 8.5807E+22 6.0663E-09 1.2370823+02 3.1810E+03 1.5796E+04 4.2691E-07 4.2215E-03
Production of H * o. appm/y.
Production of He O. appm/y.

Elapsed Time 21.98 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 5.12301-13 1.237079E+02 1.12903-01 5.42843+02 1.46713-08 1.79161-04

Step s 23

Elapsed Time s 22.05 (y)
N/cm3 WATT/cm3 JOULE/ci3 G(MeV/g-s) Bq/cm3 Ci/c3 ALI/cm3

otals. 8.5807E+22 6.06611-09 1.2370821+02 3.1808E+03 1.5773E+04 4.2629E-07 4.2122E-03
Production of H . O. appm/y.
Production of He O. appm/y.

Elapsed Time 22.98 (y)
N/cm3 IATr/cm3 JOULE/cm3 G(Mev/g's) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.5807E+22 4.9597E-13 1.237079E+02 1.09301-01 5.25S4E+02 1.4204E-08 1.7345E-04

Step * 24

Elapsed Time 23.03 (y)
Ntad WATT/cm3 JOOLE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0572E-09 1.237081E+02 3.17463+03 1.5665E+04 4.23373-07 4.11673-03
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 23.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/grs) Sq/cm3 Ci/cm3 ALI/cm3

otals7 8.5807E+22 4.4871E-13 1.2370793+02 9.8887E-02 4.75451+02 1.28501-08 1.5692E-04

Step * 25

Elapsed Time * 24.00 (y)
N/cm3 WrATT/cm3 JOULE/cm3 G(NeV/g-s) BqJcm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 6.0476E-09 1.237081E+02 3.16793+03 1.5523E+04 4.1953E-07 4.0059E-03
Production of H s 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time . 24.98 (y)
N/ca3 WATT/cm3 JOULE/cm3 G(NeV/gs) Bq/cm3 Ci/cn3 ALI/cm3

otals. 8.58071+22 3.80033-13 1.2370791+02 8.3752E-02 4.0268E+02 1.0883E-08 1.32901-04

Step *. 26

Elapsed Time * 25.06 (y)
N/cm3 WATT/cm3 JOULIE/m3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58071+22 6.0686E-09 1.237082E+02 3.1827E+03 1.5664E+04 4.2336E-07 4.1949E-03
Production of H * O. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 25.98 (y)
N/cm3 WATT/ced JOULE/cm3 G(MeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.0523E-13 1.237079E+02 8.9305E-02 4.29383+02 1.1605E-08 1.41713-04

Step . 27
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Elapsed Time 26.06 (y)
N/cm3 WATT/cm3 JOOLE/cm3 G(MeVIgVs) Bq/cm3 Ci/cm3 ALr/cm3

otals. 8.5807E.22 6.0695E-09 1.237082E+02 3.1833E+03 1.5699E.04 4.2430E-07 4.2120E-03
Production of H 0. apptn/y.
Prodction of Ee * 0. appm/y.

Elapsed rime 26.98 (y)
N/cm3 WATr/cm3 JOULE/ct3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

atals. 8.5807E+22 5.9840E-13 1.237079E+02 2.1478E-01 4.5445E+02 1.22823-08 1.5118E-04

Step * 28

Elapsed Time * 27.11 (y)
N/cm3 WATr/cm3 JOULE/W3 G(MeV/g*s) Bq/cm3 Ci/cm3 ABI/cm3

otals. 8.58073+22 6.0852Z-09 1.237083E+02 3.19443+03 1.5906E+04 4.2989E-07 4.3863E-03
Production of H 0. appe/y.
Production of He 0. appm/y.

Elapsed Time * 27.98 (y)
N/cm3 WATT/cm3 JOULS/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 8.7223E-13 1.237079R+02 3.6003E-01 5.6065E+02 1.5153E-08 1.87452-04

Step . 29

Elapsed Time . 28.08 (y)
N/cm3 WATT/cm3 JO;tm/cm3 G(MeV/g*z) Bq/cm3 Ci/cr3 ABI/cm3

otals. 8.58073+22 6.0767E-09 1.237083Z+02 3.1884E+03 1.59053+04 4.2986E-07 4.3279E-03
Production of E 0. appaty.
Production of He * 0. appm/y.

Elapsed Time 28.98 (y)
N/cm3 WATT/cm3 JOlLE/cm3 0(HeV/gas) Bq/cm3 Ci/dm3 ALI/cr3

otals. 8.58073+22 7.9222S-13 1.2370793+02 2.89403-01 5.9070S+02 1.59653-08 1.9661E-04

Step * 30

Elapsed Time . 29.11 (y)
N/cm3 WATT/c3 J0UEE/crD3 C(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals, S.S807E+22 6.0861E-09 1.2370833+02 3.19503+03 1.60483.04 4.3373Z-07 4.4388E-03
Production of HS 0. appr/y.
Production of He 0. appr/y.

Elapsed Time . 29.98 (y)
N/cO3 WATr/cm3 JOUL/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

ota18, 8.5807E+22 9.8976E-13 1.237079E+02 3.9220E-01 6.7162E+02 1.8152E-08 2.2417E-04

Step * 31

Elapsed Time 30.05 (y)
N/ca3 WATT/cm3 JOULE/cm3 0(MeV/gas) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0690E-09 1.2370S2E+02 3.18293+03 1.5927E.04 4.30463-07 4.2826E-03
Production of N * 0. appc/y.
Production of He * 0. appu4/y.

Elapsed Time . 30.98 (y)
N/crn3 WATT/cm3 JOc /ce.3 G(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.58073+22 6.00773-13 1.2370793+02 1.32403-01 6.36593.02 1.72053-08 2.1010E-04

Step . 32

Elapsred Time . 31.03 (y)
N/cr3 WATT/cm3 JOULE/cO3 0(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.06103-09 1.2370823+02 3.17723+03 1.58123+04 4.27343-07 4.19022-03
Production of E . O. appm/y.
Production of He 0. appy/y.

Elapsed Time 31.98 (y)
N/cm3 WATT/cm3 JOULE/ce3 0(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.58073+22 5.43883-13 1.237079E+02 1.1986Z-01 5.76312+02 1.5576E-08 1.9020E-04

Step i 33

Elapsed Time a 32.03 (y)
N/crD3 WATT/cm3 JOULE/ce3 G(MeV/gas) Bq/cm3 Ci/cm3 AIg/cm3

otalst 8.58073+22 6.0598Z-09 1.2370813+02 3.1764E+03 1.57413+04 4.25423-07 4.1590E-03
Production of B s 0. appm/y.
Production of He a 0. eppm/y.

Elapsed Time * 32.97 (y)
H/0r3 WATT/ceo3 JO.LE/cm3 G(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807Z+22 4.95483-13 1.237079E+02 1.0920Z-01 5.2502E+02 1.4190E-08 1.7327E-04

Step . 34

Elapsed Time , 33.02 (y)
N/CM3 WATT/cm3 JOOLE/ce3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807S+22 6.05SlE-09 1.237081E+02 3.1753E+03 1.5674E+04 4.23623-07 4.1262E-03
Production of H * 0. appm/y.
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Production of He 0. appm/y.

Elapsed Time * 33.97 (y)
N/cm3 Wkrl/cm3 JOULE/com3 (NeV/gtrs) Bg/cm3

otals. 8.5807E.22 4.5195E-13 1.237079E+02 9.9603E-02 4.7889E.02

Step . 35

Elapsed Time * 34.05 (y)
N/cm3 MATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cam3

otals. B.5B07E+22 6.0676E-09 1.237082E+02 3.1B20E+03 1.57272+04
Production of B s 0. appm/y.
Production of e s 0 . appm/y.

Elapsed Time 34.97 (y)
K/cm3 MATT/cm3 . JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 4.56263-13 1.237079E+02 1.00553E-01 4.8346E+02

Ci/cm3 ALI/cm3
1.2943E-08 1.5605E-04

Ci/cm3 aLI/cm3
4.25073-07 4.2084E-03

Ci/cm3 ALI/cm3
1.3066E-08 1.5956E-04

Step * 36
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 35.05 (y) Cooling Time 0.

Nuclide N/cm3

X 14 2.64843+17
1 15 9.72873+14
Na 23 1.4723E+16
Al 27 3.2262E+17
K 39 4.6135E+16
l 40 5.78803+12
l 41 3.3294E+15

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti 50 3.6606E+16

V 50 4.7693E+14
V 51 1.9029E+17

Cr 50 5.2922E+18
Cr 51 8.0359E+07
Cr S2 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.472BE+02
Mn 55 8.2737E+20
Mn 56 1.99823+08
Fe 54 4.9638E+21
Fe 55 7.6703E+10
Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe 59 B.0563E+08
Co 59 8.4506E+16
Co 60ml 3.6604E+03
Ni 58 5.99973+17
Ni 60 2.313.E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 8.20593+OS
CO 65 6.9920E+17
Cu 66 1.04923+03
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJ3RF Reactor

Nuclide N/cm3

Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 8.09923+05
Br 79 3.06723+14
Br 81 2.9837E+14
Rb 85 8.16553E+15
Rb 87 3.1488E+15
No 92 1.6304E+16
No 94 1.01633+16
No 95 1.74913E+16
No 96 1.B326E+16
MO 97 1.0492E+16
MO 98 2.6511E+16
MO10 1.0580E+16

ArTT/CM3 JOULE/cm3 G(N.V/g*a) Pq/cm3

1.0803E-17 6.2955E-01 1.94443-06 9.9322E-05

Ci/cm3 ALI/cm3 T/2

2.6844E-15 6.1691E-10 1.280+03(My). K 40

1.22893-23 8.33293+01 9.5324E-12 7.03373-ll 1.9010E-21 3.4479E-16 1.489E+1l(My) V 50

1.36483-13 4.7126E-07 9.4923E-02 2.3272E+01 6.2897E-10 8.8486E-07 2.7703+01 (d) Cr 51

1.4229E-13

6.0332E-09

5.8131E-13

4.3606E-11

8.08093-05

7.2384E-05

4.2634E-04

3.1595E+03

1.2812E-01

8.0689E-01

1.4918E+04

6.1600E+02

2.1808E-11

4.0319E-07

1.6649E-08

1.1301Z-09

3.7296E-03

2.03303-64

3.540E+00

2.5793+00

2.735E+00

(C) Cr 55

(h) Mn 56

(y) Fe SS

3.04161-11 1.6870E-04 2.1512E+01 1.45263+02

4.12178-14 3.736BE-11 3.4B34E-03 4.0374B+00

3.9258-09 2.6125B-04 4.450O.01 (d) Fe 59

1.09123-10 6.86633-09 1.0473+01 (i) Co 60ml

6.3030E-13 4.1582E-08

4.3878E-13 1.9372E-10

2.9518Z-01 1.2438+01 3.3618-10

2.4227E-02 2.37653+00 6.42311-11

1.49323-06 1.270E+01 (h) Cu 64

3.80253-08 5.1003+00 (m) Cu 66

WATT/cm3 JOULE/avm3 0CMeV/g38) Dq/cm3 Ci/cm3 ALI/cm3

1.4176E-12 1.938OE-07 3.1969E-01 5.9245E+00 1.6012E-10 9.4793E-06

T/2

1.097E+00 (d) As 76

4.796E+04(My) Rb B71.82023-17 3.9749E+01 0.0000+00 1.4419E-03 3.8970E-14 2.1617E-09
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A9107 9. 2947E+14
AglOS 8. 6352E+14
Agll0 *.7981E+01 2.6090E-13 9.29792-12 5.8303E-03 1.3463E+00 3.6388E-1l 8.8576E-10 2.470E+01 (a) AgllO

Sbl2l 1.0679E+16
Sbl22 B.4273E.05 4.0274E-13 l.3535E-07 1.3674E-01 2.5076E+00 6.7772E-ll 4.2646E-06 2.696E+00 (d) Sbl22

Sbl23 7.9S72E+15
BaI30 1.4927E+14
5al32 1.4223E+14
Bal34 3.4036E+15
Eai35 9.2828E lS
Bal36 1.1060E+16
8a137 1.5817E+16
Ea138 1.0096E+17
Wl80 4.7342E+12
m 182 1.0455E+15

Wl83 5.64S55+14
W184 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totals. 8.5807E+22 6.0677E-09 1.237082B+0; 3.1820E+03 1.5732E+04 4.2519E-07 4.2103E-03

AJSRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 35.05 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 2.52413E+07
He 5.48821E+04
Li 0.00000E+00
Be 0.OOOOOE+00

B 2.59417E-02
C 2.26759E+07
N 2.65812E+17
o 9.355845-06

Na 1.47231E+16
Fg 6.29194E+OS
Al 3.22619E+17
Si 4.62028E+06

S 2.35247E-02
Cl 2.90593E+04
ar 1.80252E+04
I 4.94701E+16

Ca 6.03257E+16
Sc 5.50553E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E.20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.69918E+06
Ge 1.13653E+02
AS 8.32629E816
Se 4.96303E+08
Br 6.05099E+14
Kr 5.37820E+06
Rb 1.13142E+16
Sr 7.24568E+06

Y 9.29873E+00
zr 4.12658E+03
Nb 9.86193E+03
Mo 1.09868E+17
TC 1.96904E+07
Ru 4.81256E+06
Pd 2.93446E+05
Ag 1.79299E+1S
Cd 1.28533E+08
Zn 5.01239E-06
Sn 4.96958E+06
Sb 1.86661E+16
Te 2.99398E+08

1 4.16937E-03
Xe 2.47641E+06
Cs 4.96806E+05
Ba 1.40818E+17
La . 2.03131E+06
Ce 0.000000E+0
Pr 0.00000.00
Nd 0.00000E+00
Pm 0.000000E+0
Sm O.OOOOOE+00
Eu 0.00000E+00
Gd O.OOOOOE+00
Tb 0.000000E+0
Dy O.OOOOOE+00
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HO
Er
Tm
rb
Lu
Ef
Ta

W
Re
Th

U
Np
Pu

O. 00000.E00
0.OOOOOE+00
0.00000E+00
0. 00000E+00
0. 00000E+00
8.06931E-02
1.11036E+05
3.94515E+15
1.14969E+07
O. 0000OE+00
0.00000E+00
0.00000E+00
0.00000E+00

Production of H . 0. appm/y-

Production of He . 0. appm/y.
AJERF Reactor

AW3EP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group Erange
1 l 1o -,100 1ev)
2 C 0.1 -. 0.2 MeV)
3 C 0.2 -a 0.4 ReV)
4 C 0.4 - 0.6 ReV)
5 C 0.6 -a 0.8 ReV)
6 C 0.8 -a 1.0 ReV)
7 C 1.0 -. 1.22 ReV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -a 2.0 MeV)
11 C 2.0 -a 2.S MeV)
12 C 2.5 -a 3.0 MeV)
13 C 3.0 -a 4.0 MeV)
14 C 4.0 -a 5.0 MeV)
1S 5.0 -a 6.3 ReV)

MeV/cm3-s
1.0805E+00
1.08113+00
8.7608E-01
4.78343+00
3 .714SE-01
1.24893+04
9.7726E+01
1.03 03E+02
1.3642E-01
7.4250E+03
4.51943+03
7.92972+02
7.9524E+01
0.0000E+00
0.0000E+00

Photons/cm3-a
1.9645E+01
6.9747E+00
2.9203E+00
9.56673+00
5.30643-01
1.3877E.04
8.80413+01
7.74633.01
8.8013E-02
4.0574B+03
2.0086B+03
2.8835E+02
2.2723,R01
0.00003+00
0.OOOO+00

18-Group gamma source distribution (Photons/cs3-a)

SCALE-ORWL 18-Group gamma Library from 10 ReV to 10 XeV

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.2721E+01 2.8835E+02

2.0086E+03 4.05742+03 7.75513+01 8.80413+01 1.3877E.04 5.3064E-01

9.5667E+00 1.4601E+00 1.46013+00 6.9747E+00 9.82263+00 9.8226E+00

AJBRF Reactor
AJERF Omaha Veterans Affairs Hospital Reactor Facility Activation

14
At Cooling Time , 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/c03 ALI/cm3

1 14
N 15

Na 23
Al 27

K 39
K 40
1 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO

V 50
V 51

Cr so
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe S6
Fe 37
Fe S8
Co 59
Si 58
Hi 60
Hi 61
Ni 62
Ni 64
Cu 63
Cu 65

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.61353+16
5.7880E+12
3.32943+15
5.8480E+16
3.9031E+14
8.1440E+13
1.2584E+15
2.4130E+12
1.1281l+14
8.8301E+16
5.2577E+16
S .2096E+17
3 .8231E+16
3.6606E+16
4 .76933+14
1. 9029E+17
S.2922E+18
1.0206E+20
1.1571E+19
2.8806E+18
8.2737E+20
4.9638+21
6.0640E+10
7.7852E+22
1.7989E+21
2.3759E+20
8.4506E+16
5.9997E+17
2.3111E.17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17

1.0803E-17 6.2955E-01 1.9444E-06 9.93223-05

1.22893-23 8.33293+01 9.53243-12 7.0337E-11

4.5958E-13 5.7225E-05 1.0129E-01 4.8700E+02

2.6844E-1S 6.1691E-10 1 40

1.9010E-21 3.4479E-16

1.3162E-08 1.6073E-04

V SO

Fe SS
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Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Sr 79
Br 81
Rb 85
Rb 87
Mo 92
Mo 94

2.4084E+16
1.3t26E+16
2 .0318E+15
9.31645+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.16555+15
3.1488E+15
1.6304E+16
1. 0163E+16

1.8202E-17 3.9749E+01 0.0000+00 1.4419E-03 3.8970E-14 2.1617E-09 Rb 87

AJBRF Reactor

Nuclide N/cm3

Mo 95 1.74913+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
1M0100 1.0580+16
AglO7 9.2947E+14
Agl09 8.6352E+14
Sob21 1.06792+16
Sb123 7.98723+15
B&130 1.4927E+14
Ba132 1.4223E+14
Bal34 3.4036E+15
Bal35 9.2828+15
B&136 1.1060E+16
Ba137 1.S817S+16
Bal38 1.0096Z+17

Wl1O 4.7342S+12
Ill82 1.0455B+1S
W113 5.6455E+14
W184 1.2088+15
W186 1.1216E+1S

338.6 (d)

W(ATT/ce3 J00UL5/cm3 GCMeVfg*s) Bq/cm3 Ci/cm3 ALI/cm3

4.59613-13 1.237079E+02 1.0129E-01 4.8700E+02 1.3162S-08 1.6073E-04

A.3RF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Energy distribution of decay gamma-rays

Group 'E range MeV/ce3*s Photons/cm3*s

1 C 10 -, 100 EeV) 8.0940E-01 1.47163+01

2 C 0.1 -a 0.2 MeV) 0.0000E+00 0.00003+00

3 C 0.2 -a 0.4 MeV) 0.0000+00 0.0000+00

4 C 0.4 -a 0.6 MeV) 1.0151O-09 2.0301E-09

5 C 0.6 -a 0.8 MeV) O.OOOO+00 0.0000+00

6.C 0.8 -a 1.0 MeV) 0.0000+00 0.0000+00

7 ( 1.0 -. 1.22 MeV) 0.00003+00 0.0000+00

8 (1.22 -. 1.44 MeV) O.OOOO+00 0.0000+00

9 (1.44 -a1.
6 6 

MeV) 1.5525E-05 1.0016E-05

10 (1.66 -a 2.0 MeV) 0.0000E+00 0.0000+00

11 C 2.0 -a 2.5 MeV) 0.0000+00 0.0000+00

12 C 2.5 -, 3.0 MeV) O.OOOOE+00 0.0000+00

13 C 3.0 -a 4.0 MeV) 0.000O+00 0.000000

14 C 4.0 -a 5.0 NeV) 0.0000+00 00000E+00

15 C 5.O -a 6.5 Mev) 0.0000E+00 0.0000+00

18-Group gamea source distribution (Photons/cm3-s)

SCILS -ORNL 18-Group gamma Library from 10 MeV to 10 ReV

0.00005+00 0.00005+00 0.00005+00 O.OOO00+OO O.O0000+00 0.O0000+00

0.00005+00 0.0000+00 1.0016E-05. 0.0000+00 0.00003+00 O.OOOO+00

2.0302.-09 0.00005+00 0.0000o+00 0.0000E+00 7.3582E+00 7.3582E.00

AJBRF Reactor

AJERF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 8 338.65 (d)

COMPOSITION

ELEMESNT AONMES/cm3

H
He
Li
Be
S
C
N
0

Na
Mg
Al

2.52413E+07
5.48821E+04
0.00000E+OO
0.000005+00
2.59417E-02
2.26734E+07
2.65812E+17
9.48761E-06
1.47231E+16
6.29779E+05
3.22619E+17
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Si
S

C1
Ar

K
Ca
Sc
Ti
V

Cr7
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Sb
Sr

T
Zr
Sb
Mo
Tc
Ru
Pd
Ag
Cd
In
Sn
Sb
Te

I
Xe
Cs
Ba
La
Ce
Pr
Nd
Pm
Sm

Gd
Tb
Dy
So
Er
TM
Tb
Lu
Ef
Ta

1
Re
Th

U
Np
Pu

Totals

4. 62029E+06
2.44147E-02
2.91987E+04
1.78453E+04
4.94701E+16
6.03257E+16
5.64466E+04
7.06679E+17
1.90771E+17
1.21799E+20
8.27369E+20
E.48521E+22
E .45059E+16
8.861316E+17
2.26793E+18
4.95553E+16
2.69950E+06
1.13726E+02
8 .32629E+16
4.97113E+08
6.OS099E+14
S .38194E+06
1. 13142E+16
7.36200E+06
9.34366E+00
4.14439E+03
1. 03602E+04
1.09868E+17
l.97709E+07
4. 81276E+06
2. 93574E+OS
1.79299E.15
1.28681E+08
O.OOOOOE+00
4.98956E+06
1.86661E+16
3.02476E+08
4 .26029E-03
2.52986E+06
4.96t22E+05
1.40818E+17
2.03148E+06
0.00000.+00
0.00000E+00
0.00OOOE+OO
0.O000E+00
O.OOOOOE+00
0.000002+00
0. 0000 E+00
O.000OOE+00
0.00000E+00
0. 00000+00
0.00000E+00
O.OOOOOE+00
0.0000E+00
0. 0000OE+00
8. 06932E-02
1.13835E+05
3. 94515E+l5
1. 15642E+07
0.00000E+00
0.OOOOOE+OO
0.O00000.00
0.O00000+00
8.5066E+22

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

Time
zero

33B.6 (d1

D(Sv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOMZ//cm3

7.955E-04 1.959E+03 1.573E+04 4.252E-01 4.210E-03 6.068E-09 1.237082E+02

2.532E-08 6.065E+01 4.870E+02 1.316E-02 1.607E-04 4.596E-13 1.237079E+02

AiBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.00001E+0(cml3) of Kebar

Time Becquerel Sv/h ALI Matt

zero 1.573E+04 7.955E-04 4 .210E-03 6.068E-09
338.6 (d) 4.870E+02 2.532E-08 1.607E-04 4.5968-13

AJBRF Reactor
ABRPF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Xg RW/Fcg Ci/Ig kNeV/g s

zero 1.959E,06 7.556E-10 5.295E-05 3.182E+03

338.6 (d) 6.065E+04 5.724E-14 1.639E-06 1.013E-01

AJB1S ReaCtor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bg/g Sv/h W/g Cl Index

zero 1.959E+03 7.955E-04 7.556E-10 3.319E+03

338.6 (d) 6.065E+01 2.532E-08 5.724E-14 2.0221-01

AJSBF Soil (Side) Flux

AJBRF Soil (Side) Flux

AJB1F Soil (Side) Flux
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Elapsed Time.

Step 1 * Activation o
Cold Pause e

Step 2 Activation o
Cold Pause o

Step 3 Activation o0
Cold Pause oJ

Step 4 i Activation oJ
Cold Pause oJ

Step 5 . Activation 01
Cold Pause o0

Step 6 * Activation o0
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 Activatio3 of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 . Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 a Activation of
Cold Pause of

Step 23 a Activation of
Cold Pause of

Step 24 . Activation of
Cold Pause of

Step 25 a Activation of
Cold Pause of

Step 26 . Activation of
Cold Pause of

Step 27 * Activation of
Cold Pause of

Step 28 Activation of
Cold Pause of

Step 29 * Activation of
Cold Pause of

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

E2.27682E+06(s), i.e.
f 2.925923+07(3), i.e.

I2.27682E+06(s), i.e.
f2.925921+07(a), i.e.

I2.27682E+06(s), i.e.
f2.925923+07(s). i.e.

2.27682E+06(s). i.e.
f 2.92592E+07(s), i.e.

f 2.276829+06(s), i.e.
f 2.925923+07(s). i.e.

f 2.276822+06(s), i.e.
f 2.925923+07Cs), i.e.

2.27682E+06(), i.e.
2.925923+07(s), i.e.

2.27682Z+06(a), i.e.
* 2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(B), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s). i.e.

2.276823+06(s), i.e.
2.925929+07(s), i.e.

2.276823+06 (t), i.e.
2.925923+07(s), i.e.

2.276823+06 (s), i.e.
2.92592E+07(s), i.e.

2.276823+06(a), i.e.
2.92592E+07(s), i.e.

2.276823+06(s), i.e.
2.92S923+07(m). i.e.

2.276823.06(s), i.e.
2.925923+07(s), i.e.

3.310203+06(s) i.e.
2.82258$+07(s), i.e.

2.82600Z+06(8), i.e.
2.87100+07(s). i.e.

2.142003+06(s), i.e.
2.93940E+07(g), i.e.

2.124003+06(a), i.e.
2.941203+07(a), i.e.

1.38060E+06(a), i.e.
3.0154E+07(s)* i.e.

6.89330E+05(s), i.e.
3.084673407 (a) i.e.

2.379453.06(8), i.e.
2.915653.07(s), i.e.

2.45055E+06(s), i.e.
2.90854E+07(s), i.e.

4.18396E+06(s), i.e.
2.735209+07(s). i.e.

3.16070O+06(*). i.e.
2.83753E+07(a), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
339.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.38 (d)
338.65 Cd)

38.31 Cd)
326.69 Cd)

32.71 (d)
332.29 Cd)

24.79 Cd)
340.21 (d)

.24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 Cd)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.S7 (d)

36.58 (d)
328.42 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3 .07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 Cy)
6.00 C)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (Y)
9.99 (y)

10.06 (Y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 C)

13.06 (y)
13.99 (y)

14.06 (y)
14.99C (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 Cy'
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

Intervals 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals i i

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals a 2

Intervals a 2

Intervals i 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals . 2
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Step 30 Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 , Activation of
Cold Pause of

Step 33 . Activation of
Cold Pause of

Step 34 , Activation of
Cold Pause of

Step 35 . Activation of
Cold Pause of

Step 36 Activation of
Cold Pause of

Step 37 . Activation of

4.29096E+06(s), i.e.
2.72450E+07(s), i.e.

2.37474E+06 Cs), i.e.
2.91613E+07(s), i.e.

1.67827E+06(s), i.e.
2.98577E+07(s), i.e.

1.587023+06(s), i.e.
2.994903.07(s), i.e.

1.45885E+06(s), i.e.
3.00772E+07(a), i.e.

2.276529+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(t), i.e.
2.92592E+07(t), i.e.

1.80003E+06(s), i.e.

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)

29.11
29.98

30.05
30.98

31.03
31.98

32.03
32.97

33.02
33.97

34.05
34.97

35.05
35.97

36.03

(y)
(y).

(y)
(y)

(y)
(y)

(y)
(y)

(y)
(y)

(y)
Cy)

Cr)
Cy)

C?)

Intervals , 2

Intervals, 2

Intervals, 2

Intervals, 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Cooling Times (s)

2.9736E+07

344.2 (d)

ATSRF Reactor

Step. 1

Elapsed Time s 26.35 (d)
3/cm3 WATT/cm3 JOULE/cm3

otals, *.58071+22 6.0671E-09 1.237081E.02
Production of H * O. appm/y.
Production of He 0 0. appm/y.

Elapsed Time s 365.00 (d)
K/cm3 WATT/cm3 JOlLE/cmn

otals. 8.5807E+22 1.0545E-13 1.237079E+02

Step . 2

Elapsed Time . 1.07 (y)
N/Cm3 WATET/cm3 JOULE/cm3

otalss 8.58071+22 6.0673E-09 l.237081E+02
Production of H . 0. appm/y.
Production of He * O. appm/y.

Elapsed Time . 2.00 (y)
K/cm3 WATT/cm3 JOULE/cm3

otalst 8.5807E+22 1.8728E-13 1.2370793+02

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 8.5807E+22 6.06741-09 1.2370823+02
Production of H * 0. appm/y.
Production of He * 0. appm/y.

GC(MeV/gs) Bq/cm3
3.1819E+03 1.5257E+04

G (MeV/gs) Sq/cm3
2.32361-02 1.1171E+02

G(MeV/g*s) Bq/cm3
3.1819E+03 1.5367E+04

GCMeV/g's) Dq/cm3
4.1272E-02 1.9843E+02

G(MeV/g-s) Sq/cm3
3.1820E+03 1.5452E+04

Ci/ca3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cea3 ALI/cm3
3.01931-09 3.6871E-05

Ci/ca3 ALI/cm3
4.1533E-07 4.0898Z-03

Ci/cm3 ALI/cm3
5.3630E-09 6.5491E-OS

Ci/em3 ALI/cm3
4.1763E-07 4.1179E-03

Elapsed Time ,
W/cm3

otals, 8.5B07E+22

3.00 (y)
WA7T/cm3 JOUICE/cm3

2.5081E-13 1.237079E+02
G(NeV/g*s) Bq/cm3

5.5272E-02 2.6575E+02
Ci/cm3 ALI/cM3

7.18233-09 8.7707E-05

Step . 4

Elapsed Time . 3.07 (y)
W/cm3 WATT/em3 JOULE/cm3

otalso 8.5807E+22 6.0675E-09 1.237082E+02
Production of E * O. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 4.00 (y)
N/cm3 WATr/cm3 JOULE/cm3

otals. 8.5807E+22 3.0012E-13 1.237079E+02

Step . 5

Elapsed Time . 4.07 (y)
1/cm3 WATT/em3 JOULE/cm3

otals. 8.5807E+22 6.0675E-09 1.2370821+02
Production of E * O. appm/y.
Production of He s O. appm/y.

Elapsed Time s 5.00 (y)
N/em3 WATT/cm3 JOULl/cm3

G MeV/gIs) Bq/cm3 Ci/cm3
3.1820E+03 1.5518E+04 4.1942E-07

G(NeV/g*s) Bq/cm3 Ci/2m3
6.61401-02 3.1800E+02 8.59463-09

G(MeV/g*s) Bq/cm3 Ci/em3
3.1820E+03 1.5570E+04 4.2080E-07

ALI/cm3
4.1397E-03

ALI/cm3
1.0495E-04

ALI/cm3
4.1567E-03

1i

G(MeV/gra) Bq/cm3 Ci/cm3 ALI/cm3
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otalS: 8.5807E.22 3.3840E-13 1.237079E+02 7.4577E-02

Step * 6

Elapsed Time s 5.07 (y)
N/cm3 WATT/cm3 JOULE/3m3 G(MeV/gVs)

otals, 8.5807E+22 6.0676E-09 1.2370823+02 3.2820E+03

Production of I . 0. appm/y.
Production of He . O. appm/y

3.5856E+02 9.6909E-09 1.1834E-04

Bq/cm3
1.5610E+04

Bq/c¢3
3.9005E+02

Ci/ce3
4.2188E-07

Ci/Ce3
1.0542E-08

ALI/cm3
4.1698E-03

ALI/cm3
1.2873E-04

Elapsed Time .
N/cm3

otalss 8.5807E+22

6.00 (y) Q
WAIT/cm3 JOULE/ct3 G (MeV/gx a)

3.6812E-13 1.2370793+02 8.1125E-02

Step s 7

Elapsed Time . 6.07 (y)
N/cm3 WATS/cm3 JOULEMcum3 G(NeV/grs)

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03
Production of E . 0. appmly.

Production of Be t 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/gsg)

otals, 8.58073+22 3.9118E-13 1.237079E+02 8.6209E-02

Step 8

Elapsed Time * 7.07 (y)

N/cm3 WATT/cm3 JOULE/cM3 G(NeV/gs)
otals. 8.5807E+22 6.0676E-09 1.2370823+02 3.18203+03

Production of H . 0. appm/y-

Production of He 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s)

otalss 8.5807E+22 4.0909E-13 1.237079E+02 9.01553-02

Step S 9

Elapsed Time , 8.07 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs)
otals, 8.5807E.22 6.0676E-09 1.2370823+02 3.18203+03

Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.9i (y)
N/cm3 WATT/cm3 JOmL3/ca G(HeV/g*s)

otals. 8.5807E+22 4.2299E-13 1.237079E+02 9.32191-02

Step , 10

Bq/cm3
1.5640E+04

Bq/cm3
4. 1449E+02

Bq/cm3
1. 5664E+04

Bq/cm3
4.33473+02

Bq/cm3

1.5683E+04

Bq/cm3
4.4820E+02

CiIWu3
4.2272E-07

Ci/cm3

1.12033-08

Ci/Cm3
4.23363-07

Ci/cm3

1.1715Z-08

Ci/cm3
4.2387E-07

Ci/cm3
1.2113E-0O

ALI/cm3
4.1800E-03

ALI/cm3
1.3680E-04

ALI/cm3
4.1879E-03

ALI/cm3
1.4306E-04

ALI/cm3
4.1941E-03

ALI/cm3
1.4792E-04

Elapsed Time * 9.07 (y)
N/cm3 WATS/cm3 Jo'L3/cm3 G(meV/g*s)

otals: 8.5807E+22 6.0677E-09 1.237082E+02 3.18203+03
Production of E . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOD=E/c3 G(NeVjrs)

otals. 8.5807E+22 4.33783-13 1.2370793+02 9.5597E-02

step, 11

Elapsed Time * 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s)

otals. 8.5807E+22 6.06773-09 1.2370823+02 3.1820E+03
Production of H s 0. appm/y.
Production of He . 0. appe/y.

Bq/cm3
1. 5698E+04

Bq/cm3
4.5963B.02

Ci/cm3
4.2426E-07

Ci/cm3
1 .2422H- 08

Bq/cm3 Ci/cm3
1.57093+04 4.24563-07

ALI/cm3
4.1989E-03

ALI/cm3
1.5170E-04

ALX/cm3
4.2026E-03

ALI/cm3
1.54623-04

AL1/cm3
4.20543-03

ALI/cm3
1.5690E-04

Elapsed Time s 10.99 (y)
N/cm3 IIATT/ae3 JOUE/cm3 G(MeV/gms) Bq/cm3

otals. 8.5807E+22 4.4215E-13 1.237079E+02 9.7442Z-02 4.6850E+02

Step , 12

Elapsed Time , 11.06 (y)
N/cm3 WA5T/cm3 JOLE/cm3 G(MeV/rgB) Bq/cm3

otalss 8.58073+22 6.06773-09 1.237082E+02 3.1820E+03 1.57173+04
Production of 3 * 0. appm/y.
Production of He * 0. appm/y.

Hlapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOUL=/cm3 G(NeV/g*s) Bq/cm3

otals, 8.5807E+22 4.4865E-13 1.237079E+02 9.8875E-02 4.7539E+02

Step i 13

Ci/cm3
1.26623-0O

Ci/c3
4.24803-07

Ci/cm3
1.28483-08
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Elapsed Time * 12.06 (y)
NVcm3 WATT/cm3 JOULE/cm3 G(MeV/5-s) Sq/cm3 Ci/cm3 3LI/cm3

otalsa 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+b3 1.57241+04 4.2498E-07 4.2077E-03

Production of E * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) BS/ca3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.5370E-13 1.237079E+02 9.9988E-02 4.8074E+02 1.2993E-08 1.5866E-04

Step * 14

Elapsed Time 13.06 (y)
N/cm3 WATT/cm3 JOULI/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 6.0677E-09 1.237082B+02 3.1820E+03 1.57303+04 4.2512E-07 4.2094E-03
Production of E * 0. appm/y.

Production of He t 0. appm/y.

Elapsed Time . 13.99 (y)

N/cm3 IATT/cm3 JOULE/cm3 G(MeV/g-s) SB/cm3 Ci/cm3 ALI/cm3
otals. 8_5807E+22 4.5762E-13 1.237079E+02 1.0085E-01 4.8489E+02 1.3105E-08 1.6003E-04

Step * 15

Elapsed Time . 14.06 (y)
N/cm3 WATT/cz3 JOULE/cm3 GCMeV/g*s) Bg/cm3 Ci/cm3 =LZ/cm3

otals. 8.5807E+22 6.06773-09 1.237082E+02 3.1820E.03 1.5734E+04 4.2523E-07 4.2107E-03
Production of H * 0. appm/y.

Production of He 0. appm/y.

Elapsed Time 14.99 (y)

N/cm3 WTT/em3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 4.6066E-13 1.237079E+02 1.0152E-01 4.8812.+02 1.3192E-08 1.6110E-04

Step . 16

Elapsed Time 15.06 (y)
N/cm3 WATT/cm3 JWLE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.18203+03 1.5737E+04 4.2532E-07 4.2118E-03

Production of B 0. Appm/y.
Production of Be 0. appm/y.

Elapsed Time . 15.99 (y)
N/cm3 WATT/cn3 JOWBE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals 8.5807E+22 4.63023-13 1.237079E+02 1.0204E-01 4.9062E+02 1.3260E-08 1.6192E-04

Step * 17

Elapsed Time * 16.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 GOMeV/g-s) Bq/cm3 Ci/cm3 aLI/cm3

otals. 8.58073+22 6.06778-09 1.237082E+02 3.18203+03 1.5739E+04 4.2538E-07 4.2126E-03

Production of B * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time s 16.99 (y)

N/cm3 TT/cm3 JOrJ=l/c-3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.6485E-13 1.237079E+02 1.02453-01 4.9256E+02 1.33123-08 1.6256E-04

Step * 18

Elapsed Time , 17.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Cia/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.18203+03 1.57413+04 4.25443-07 4.2132E-03

Production of H s 0. appm/y.
Production of Be . 0. *ppm/y.

Elapsed Time s 17.99 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(NeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otalst 8.5807S+22 4.6627E-13 1.237079E+02 1.0276E-01 4.9407E+02 1.33531-08 1.6306E-04

Step * 19

Elapsed Time * 18.06 (y)
N/cm3 WATT/Cm3 JOMLE/cm3 G(NeV/gas) Sq/cm3 Ci/cm3 ALI/cm3

otalsa 8.5807E+22 6.0677E-09 1.237082E+02 3.18203+03 1.57433+04 4.2548E-07 4.21373-03

Production of E . 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Time a 18.99 (y)

N/em3 WITT/cm3 JOuIL/ca3 r(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otalsa 8.5807E+22 4.6738E-13 1.2370793+02 1.0300E-01 4.9524E+02 1.3385E-08 1.6345E-04

Step a 20

Elapsed Time a 19.09 (y)
N/cm3 WATT/ca3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/aa3 aLI/cm3

otals. 8.5807E.22 6.0779E-09 1.237083E+02 3.1892E+03 1.5858E+04 4.2859E-07 4.3209E-03
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Production of H 0 O. appm/y.
Production of He * 0. appm/y.

Elapsed Time 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 S(NeV/g s) Bq/cm3

otals. 8.5B07E+22 7.6666E-13 1.237079E+02 2.9064S-01 5.48721+02
Ci/cm3 ALLI/cm3

1.4830E-08 1.8285E-04

Step . 21

Elapsed Time . 20.07 (y)
N/cm3 WATT/cm3 JOULIE/cm3 G(MeV/g-s)

otals. 8.5807E+22 6.0735E-09 1.237082E+02 3.1861E+03
Production of 1 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time # 20.98 (y)
IN/cm3 WATT/cm3 JOUL1/cm3 G(NeV/g s)

otals. 8.5807E+,22 7.3612E-13 1.237079E+02 2.6148-01

Step * 22

Elapsed Time 21.05 (y)
N/cm3 WATT/cm3 JOULI/cm3 G(MeV/g-s)

otals, 8.5807E+22 6.0663E-09 1.237082E+02 3.1810E+03
Production of B * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time . 21.98 (y)
N/cm3 IOATT/cm3 JOULE/cm3 G(MeV/g-s)

otals* 8.58071+22 5.1230E-13 1.237079E+02 1.12901-01

Step . 23

Elapsed Time , 22.05 (y)
N/cm3 WATT/cm3 JOULE/cM3 0(MeV/g-s)

otales 8.5807E+22 6.0661E-09 1.2370821+02 3.1808E+03
Production of H * 0. appu/y.
Production qf He * 0. appm/y.

Elapsed Time . 22.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs).

otals. 8.58071+22 4.9597E-13 1.237079E+02 1.09301-01

Step * 24

Rq/cm3
1.5857E.04

Bq/cm3
5.6496E+02

Bq/cm3
1.5796E+04

Bq/cm3
5.42841+02

Bq/cm3
1.5773E+04

Bq/cm3
5.2554E+02

Ci/cm3
4.2857E-07

Ci/ce3

1.5269E-08

Ci/cm3
4.2691E-07

Ci/Cm3
1.4671E-08

Ci/cm3
4.2629E-07

Ci/cm3
1.4204E-08

ALl/cm3

4.2903E-03

ALI/cm3

1.8789E-04

ALI/cm3
4.2215E-03

ALI/cm3

1.7916E-04

ALI/cm3
4.2122E-03

A1LI/cm3

1.7345E-04

Elapsed Time * 23.03 (y)
N/cm3 WATT/cm3 OUIZ/cM3

otals. 8.5807E+22 6.05722-09 1.2370B1l+02
Production of R i 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 23.98 (y)
N/cm3 WATT/cm3 JOgLE/cm3

otals. 8.5807E+22 4.48711-13 1.2370795+02

Step * 25

Elapsed Tim . 24.00 (y)
N/cm3 VATT/cm3 ZOtLE/cm3

otals. 8.5807E+22 6.04761-09 1.237081E+02
Production of B s 0. appmly.
Production of He * 0. appm/y.

Elapsed Time . 24.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 3.8003E-13 1.237079E+02

Step * 26

Elapsed Time a 25.06 (y)
N/cm3 WATT/Cm3 J30L5/cm3

otalsa 8.5807E+22 6.0686E-09 1.237082E+02
Production of B i 0. appm/y.
Production of He . 0. appm/y.

GC(MeV/ga)
3.1746E+03

G (NeV/g-s )
9.8887E-02

G(NeV/g-s;
3.1679E+03

G(MeV/g-s)
8.3752E-02

Bq/cm3
1.5665E+04

Bq/cm3
4.7545E+02

Bq/cm3
1. 5523E+04

Bq/cm3
4.0268+02

Ci/cm3
4.2337E-07

Ci/cm3
1.2850E-08

Ci/cm3
4.1953E-07

Ci/cm3
1. 0883E-08

Ci/cm3
4.2336E-07

Ci/Cm3
1.16055-08

AL1/cm3
4.1167E-03

ALI/cm3
1.5692E-04

ALI/cm3
4.00595-03

ALI/cm3
1.3290B-04

AILI/cm3
4. 1949Z-03

ALI/cm3
1.41711-04

G(HeV/g-s) Sq/cm3
3.18275+03 1.5664E+04

G(MeV/gs) Bq/cm3
8.93055-02 4.2938E+02

Elapsed Time .
N/cm3

otalsa 8.5807E+22

Step * 27

25.98 (y)
WATT/cm3 JOULl/cm3

4.0523E-13 1.237079E+02

Elapsed Time . 26.06 (y)
N/cm3 WATT/cm3 JOMLE/cm3

otals. 8.5807E+22 6.0695E-09 1.237082E+02
Production of H * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 26.98 (y)

G(NeV/g-s) Bq/dc3
3.1833E+03 1.5699E+04

Ci/cm3 ALI/cm3
4.2430E-07 4.2120E-03



Attachment Hi: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 308 of 384

N/cm3 WATT/CM3 JOULE/cm3 G(MeV/grg) Bq/cm3
otals. 8.5807E+22 5.9840E-13 1.237079E+02 2.1478E-01 4.5445E+02

Step * 28

Elapsed Time * 27.11 (y)
N/cm3 WrTT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals. 8.5807E+22 6.0852E-09 1.237083E+02 3.1944E.03 1.5906E+04
Production of 1 * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time 27.98 (y)

N/cm3 WATT/cm3 JOULE/an3 G(MeV/g*s) Bq/cm3
otals. 8.5807E+22 8.7223E-13 1.237079E+02 3.6003E-01 5.60658+02

Step * 29

Elapsed Time s 26.08 (y)
N/Cm3 1aTT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals. 8.5807E+22 6.0767E-09 1.237083E+02 3.1884E+03 1.5905E+04
Production of B O. appm/y.
Production of e . 0. appm/y.

Elapsed Time * 28.98 (y)
N/cm3 MATT/cml JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. S.5807E+22 7.9222E-13 1.237079E.02 2.8940E-01 5.9070E+02

Step * 30

Elapsed Time 29.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*l) Bq/cm3

otals. 8.5807E+22 6.0861E-09 1.237083E+02 3.19503+03 1.60488+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time s 29.98 (y)

N/cm3 WATT/cn3 JOULE/cm3 G(NeV/g a) Bq/cm3
otals, 8.5807E+22 9.8976E-13 1.237079E+02 3.92208-01 6.71628+02

Step . 31

Elapsed Time i 30.05 (y)
NmS3 WAwT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals. B.5807E+22 6.0690E-09 1.237082E+02 3.1829E+03 1.5927E+04
Production of B O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 30.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(eMV/g*s) Bq/cm3

otals. 8.5807E+22 6.0077E-13 1.237079E+02 1.32408-01 6.3659E+02

Step * 32

Elapsed Time . 31.03 (y)

X/cm3 WATT/cm3 JOLE/cm3 G(M V/g*s) Bq/cm3
otals. 8.58078+22 6.06108-09 1.2370828+02 3.1772E+03 1.58128+04

Production of H O 0. appm/y.
Production of e * 0. appm/y.

Elapsed Time . 31.98 (y)

N/cm3 lATT/cm3 JOULE/cm3 G(CeV/g-s) Bq/cm3
otalst B.5B07E+22 5.4388E-13 1.237079E+02 1.1986E-01 5.7631E+02

Step . 33

Elapsed Time , 32.03 (y)

N/cm3 WATrT/asS JOE/cm3 G(MeV/g-s) Bq/cm3
otals, B.SB07E+22 6.0598-09 1.237081E+02 3.17648+03 1.57413+04

Production of H 0 O. appm/y.
Production of He 0. appm/y.

Elapsed Time . 32.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Sq/cm3

otals. 8.58078+22 4.954BE-13 1.237079E+02 1.09208-01 5.2502E+02

Step . 34

Elapsed Time 33.02 (y)
N/cm3 WXAT/cm3 JOtLE/as3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 6.0581l-09 1.237081E+02 3.1753E+03 1.5674E+04
Production of H. O. appm/y.
Production of He O. appm/y.

Elapsed Time * 33.97 (j)
NmaS3 WAT7/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otalsi 8.58078.22 4.51958-13 1.237079E+02 9.9603E-02 4.7889E+02

Ci/cm3
1.2282E-08

Ci/cm3
4.2989E-07

Ci/cm3
1.51538-08

Ci/cm3
4.2986E-07

Ci/cm3
1.59658-0O

Ci/cm3
4.3373E-07

Ci/cm3
1. 81528-08

Ci/cm3
4 .3046E-07

Ci/cm3
1.7205E-08

Ci/ds3
4.2734E-07

Ci/cm3
1.5576E-08

Ci/cm3
4.2542E-07

Ci/cm3
1.4190E-08

ALI/cm3
1.511SE-04

ALI/cm3
4.3863E-03

ALI/cm3
1.8745E-04

ALI/cm3
4.3279E-03

ALI/cm3
1.96618-04

ALI/cm3
4.438E-03

ALI/cm3

2 .2417E-04

ALI/cm3
4.2826E-03

ALI/ cm3
2.1018E-04

ALI/cm3
4.19028-03

ALI/cm3
1.90208-04

ALI/cm3

4.1590E-03

ALI/cm3
1.7327E-04

i

Ci/ca3 ALI/cm3
4.23628-07 4.1262E-03

Ci/cm3 AIl/cm3
1.2943E-08 1.5805E-04 t.
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Step: 35

Elapsed Time * 34.05 (y)
N/cm3 WATT/cM3 JOUIE/cM3 G(HeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5S07E+22 6.0676E-09 1.2370B2E+02 3.1820E+03 1.5727E+04 4.2507E-07 4.2084E-03
Production of R * 0. *ppm/y.
Production of He * 0. appm/y.

Elapsed Time * 34.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gBx) Uq/ce3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.5626E-13 1.237079E+02 1.0055E-01 4.83461+02 1.3066E-08 1.5956E-04

Step s 36

Elapsed Time * 35.OS (y)
N/cm3 WATT/cm3 JOULE/cm3 G(CeV/gu) Bq/cm3 Ci/cm3 AtI/cm3

otals. 8.5B07E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5732E+04 4.2519E-07 4.2103E-03
Production of B * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 35.97 (y)
N/CM3 WATT/cm3 JOULE/cm3 G(MeV/g1s) Bq/cm3 Ci/cm3 ALI/cm3

otals. B.S8071+22 4.5961E-13 1.237079E+02 1.0129E-01 4.B700E+02 1.3162E-08 1.6073E-04

Step * 37
AJERF Reactor

AaERF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 36.03 (y) Cooling Time 0.

Nuclide N/cI3

N 14 2.64B4E+17
N 15 9.7287E+14

Na 23 1.4723E+16
A1 27 3.2262E+17

1 39 4.6135E+16
1 40 5.7880E+12
* 41 3.3294E+15

Ca 40 5.B480E.16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+1S
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 S.2096E+17
Ti 49 3.8231E+16
Ti 50 3.66061+16
V 50 4.7693E+14
V 51 1.9029E+17

Cr SO 5.2922E+18
Cr 51 6.7616E+07
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr 55 2.47281+02
Mn 55 B.2737E+20
Mn 56 1.99821+08
Pe 54 4.9638E+21
Fe SS 7.3706E+10
Fe 56 7.78521+22
Fe 57 1.7989E+21
Fe Ss 2.3759E+20
Fe 59 6.6389E+08
Co S9 8.4506E+16
Co 60.1 3.6604E+03
Ni so 5.9997S+17
Ni 60 2.3.111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+1S
Cu 63 1.56871+18
Cu 64 8.2059E+CS
Cu 65 6.99201+17
Cu 66 1.0492Z+03
Zn 64 2.40841+16
Zn 66 1.3826E,16
Zn 67 2.0318E+15
Zn 68 9.3164E+1S

AJaRF Reactor

Nuclide N/cm3

Zn 70 2.9733E+14.
As 7S 8.3263E+16
As 76 B.0992E+05
Dr 79 3.0672E+14
Br 81 2.98371+14
Rb 85 B.1655E+15

WATT/cM3 JOULE/ee3 G CNeV/918) Bq/cal Ci/cM3 ALI/cm3

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010-21 3.4479E-16

1.1484B-13 3.9654E-07 7.9871E-02 1.9582E+01 5.2924E-10 7.4455E-07

1.4229E-13 4.3606E-11 4.2634E-04 8.06891-01 2.1808E-11 1.13011-09

6.0332E-09 8.0809E-OS 3.1S95E+03 1.49181+04 4.0319E-07 3.7296E-03

5 .5B60E-13 6.95561-05 1.2311E-01 5.9194S+02 1.599BE-08 1.9536E-04

2.5065E-11 1.3902E-04 1.7727E+01 1.19701+02 3.2351E-09 2.15293-04

4.1217E-14 3.7368S-11 3.4834S-03 4.0374S+00 1.0912S-10 6.86631-09

T/2

1.280E+03 (My) B 40

1.489E.l1(My) V 50

2.770E+01 (d) Cr 51

3.540E+00 (m) Cr 55

2.579E+00 (h) Mn 56

2.735E+00 (y) Fe 55

4.450B+01 (d) e 59s

1.047E+01 tm) Co 60.a

6.3030E-13 4.1582E-08 2.9518-01 1.24381+01 3.3618E-10 1.4932E-06 1.2701+01 (h)-

4.3878E-13 1.9372E-10 2.4227B-02 2.37651+00 6.42311-11 3.8025E-08 5.100+00 (Cm)

Cu 64

Cu 66

WATT/ee3 JOULZ/cs3 GCMeV/g84) Bq/cal Ci/cm3 ALI/cm3 T/2

1.0971+00 (d) As 761.4176E-12 1.93BOE-07 3.1969E-01 5.9245E+O0 1.6012E-10 9.4793E-06

Rb 87 3.1488E+15 1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.8970E-14 2.1617E-09 4.796E+04(My) Rb 87
No 92 1.6304E+16
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Mo 94 1.0163E+16
MO 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E.16
Ho 98 2 .65E1E16
MolOO 1.0S80E+16
AglO7 9.2947E+14
AglO9 8.6352E+14
AgllO 4.7981E+01 2.6090E-13 9.2978E-12 5.8303E-03 1.3463E+00 3.6388E-11 8.8575E-10 2.470E+01 (s) Agll0

Sbl21 1.0679E+16
Sbl22 8.39713+05 4.0129E-13 1.3486E-07 1.3625E-01 2.4986E+00 6.7529E-11 4.2493E-06 2.696E+00 td) Sbl22

Sb123 7.9872E+15
Ba130 1.4927E+14
Bal32 1.4223E+14
Bal34 3.4036E+3.1S
Ba135 9.2828E+15
8al36 1.1060E+16
Bal37 1.5817E+16
Ba138 1.0096E+17
3180 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
3186 1.1216E+15

here are 81 Nuclides.

Totals, 8.5807E+22 6.06233-09 1.237082E+02 3.17823+03 1.5679E+04 4.23753-07 4.15623-03

A3B8P Reactor
AaBRF Omaha Veterans Affairs Nospital Reactor Pacility Activation

Elapsed Time s 36.03 (y) Cooling Time 0.

COMPOSITION t

ELEMENT ATOMES/Cm3

E 2.57832E+07
Ee S.60602E+04
Li 0.00000E+00
Be 0.00000E+00

B 2.64987E-02
C 2.31611E+07
N 2.65812E+17
0 9.61939E-06

Na 1.47231E+16
Mg 6.42713E.05
Al 3.226193+17
Si 4.71950E+06
S 2.54464E-02

Cl 2.97095E+04
Ar 1.83592E+04

1 4.94701E+16
Ca 6.03257E+16
Sc 5.65368E+04
Ti 7.06679E+17
V 1.90771E+17

Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18.
Zn 4.95553E+16
Ga 2.75713E+06
Ge 1.16094E+02
As 8.32629E+16
Se 5.06975E+08
Br 6.05099E+14
Kr 5.49374E.06
Rb 1.13142E+16
Sr 7.41965E+06
r 9.49970E+00

Zr 4.21717E+03
Nb 1.04124E+04
No 1.09868E+17
Tc 2.01151E+07
Ru 4.91591E+06
Pd 2.99829E+05
Ag 1.79299E+15
Cd 1.31323E+08
In 5.01239E-06
Sn 5.07676E+06
Sb 1.86661E+16
Te 3.06313E+08
I 4.27629E-03

Xe 2.53863E+06
Cs 5.12164E+05
Ba 1.40818E+17
La 2.07492E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
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PM
Sm
Eu
Gd
To
Dy
Ho
Er
Tm
Yb
Lu
Hf
Ta

W
Re
Tb

U
Up
Pu

O . OOOOOE+00
0. 00000E.00
O .OOOOO.00
0. 00000E+00
0.00000+00
O.OOOOOE+00
O. OOOOOE+00
O.OOOOOE+00
O . OOOOOE0+0
0.00000E+00
O .OOOOOE+00
B .24253E-02
1.1402BE+05
3.94515E+15
1.17554E+07
0.00000E+00
O .OOOOOE+00
0.0000E+00
0.00000+00

Production of H . 0. appm/y.

Production of He 0 O. appm/y.
AJBRP Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay ganmma-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14
1s

Erange
( 10 -> 100 ftV)

0.1 -a 0.2 %eV)
0.2 -a 0.4 YeV)
0.4 - 0.6 NeV)

( 0.6 -a 0.8 14eV)
0.8 a 1.0 MeV)

( 1.0 -a1.22 MeV)
(1.22 -a1.44 MeV)
(1.44 -. 1.66 HeV)
(1.66 -a 2.0 MeV)

2.0 2.5 14eV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 14eV)

( 4.0 -a 5.0 MeV)
t 5.0 -a 6.5 YeV)

MeV/cm3*s
1. 03621+00
a .9087E-01
7.34741-01
4.779BE+00
3.7121S-01
1.2489E+04
B.17971+01
8.8799E+01
1.1522E-01
7.42501+03
4.51.94E+03
7.9297E+02
7.9524E+01
0. 0000E+00
0.000.OE+00

Photons/cm3*s
1.8840E+01
5 .7475S+OO
2.44911+00
9.5597E+00
5.3030S-01
1.3877S+04
7.3691E+01
6.6766S+01
7.4333E-02
4.0574E+03
2.0086E+03
2.t835E+02
2.2721E+01
O.OOOOE+00
0.0000.+00

1S-Group gauna source distribution (Photons/cm3*s)
SCALB-ORNL 1S-Group ganma Library from 10 MeV to 10 ReV

0.00001+00 0.0000+00 0.0000+00 0.000E+00 2.27211+01 2.8835E+02

2.0086E+03 4.05741+03 6.68411+01 7.36911+01 1.3877Z+04 5.3030E-0l

9.55971+00 1.2246S+00 1.2246E.00 5.74751.00 9.4201S.00 9.42011+00

AJ8RF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility ActiVation

At Cooling Time . 344.17 (d)

Nuclide N/cm3 WATr/cm3 JOUL8/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

N 14
N 15

Na 23
Al 27

K 39
K 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti SO
V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Kn 55

Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58

2.64841+17
9.72871+14
1.47231+16
3.22621+17
4.61351+16
5.7880E+12
3.3294E+15
5.84t0E+16
3.90311+14
8.1440E+13

1.2584E+15
2.41301+12
1.12811+14
5.8301E+16
5.2577E+16
5.2096E+17
3.8231B+16
3.6606E+16
4.76931+14
1. 9029E+17
5.2922E+18
1.0206S+20
1.15721+19
2.8806E+18
8.2737E+20

4.9638E+21
5.8`049E+10
7.7852E+22
1.79891+21
2.3759E+20
8.4506E+16
5.9997E+17

1.08031-17 6.2955Z-01 1.9444B-06 9.9322E-OS 2.68441-15 6.1691E-10 K 40

V 50
1.2289E-23 8.3329E+01 9.5324S-12 7.0337E-11

4.3994E-13 5.478OE-OS 9.6959E-02 4.6619E+02

1.9010E-21 3.44792-16

1.2600E-08 1.5386E-04 Fe SS
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Ni 60
Xi 61
Xi 62
Xi 64
CU 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85
Rb 87
No 92
lo 94

2.3111.E17
1.0047E+16
3.2027E+16
8.1610E+1S
1.5687E+18
6.9920.17
2.4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.16553+15
3.1488t.15
1.6304E+16
1.0163E+16

1.8202E-17 3.9749E+01 0.0000Z+00 1.4419R-03 3.8970E-14 2.1617E-09 Rb 87

AJERF Reactor

Nuclide N/cm3 NAT?/cm3 JOULE/cm3 G(NeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

Mo 95
No 96
20 97

No 98
n0100
Aglo7
AglO9
Sbl21
Sb123
Bal30

Bal32
Bal.34
Bal35
Ba136
8al37
Bal38

W180
W182
Wt83
Wl84
1186

344.2

1.7491E+16
1. 8326E+16
1. 0492E+16
2.6511E+16
1.0580E+16
9.2947E+14
8.6352E+14
1.0679E+16
7.98722+.S
1.4927E+14
1.4223E+14
3.4036E+15
9.2828E+15
1.1060E+16
1.5817E+16
1.0096E+17
4.7342E+12
1. 0455E+15
5.6455E+14
1 .2088E+15
1.12162+15

(d) 4.39971-13 1.237079E+02 9.6961E-02 4.6619E.02 1.2600E-08 1.5386E-04

AJBRF Reactor
AJERF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 344.17 (d)

Rnergy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8

.9
10
11
12
13
14
15

EZrange
10 -, 100 KeV)

0.1 -. 0.2 NeV)
0.2 -. 0.4 MeV)
0.4 -. 0.6 MeV)
0.6 -. 0.8 MeV)
0.8 -* 1.0 Nev)
1.0 -. 1.22 MeV)

(1.22 -. 1.44 MeV)
(1.44 -. 1.66 Mev)
(1.66 -, 2.0 MeV)

2.0 -. 2.5 MeV)
2.5 -. 3.0 MeV)
3.0 -. 4.0 eV)
4.0 -. 5.0 Nev)
5.0 -. 6.5 Mev)

KeV/cm38s
7.7481t-01
0.0000E+00
0.00002+00
1.0151E-09
0 .0000B+00
0. 00002+00
0.0000+00
0. 0000+00
1.5525E-OS
0. 0000+00
O.0OOOE+00
0.0000+00
O.0OOOO+00
0.080002+00
0.0000+00

Photons/cm3-s
1.4087E+01
O.OOOOB+00
O.OOOOE+00
2. 03012-09
O.00002+00
O.0000+00
0.0000+00
0.0000+00
1.00162-.05
0.00002+00
0.0000+00
O.OOOOE+00
0.00002+00
0.00002+00
0.0000+00

18-Group gasa source distribution (Photons/cm-a)

SCALE-ORNL 18-Group gama Library from 10 MeV to 10 KeV

0.0000E+00 0.0000+00 0.000E+00 0.0000E+00 0.0000+00 0.0000E+00

0.0000+00 0.0000+00 1.00162-05 O.OOOOE+00 0.0000+00 0.0000E+00

2.0301E-09 0.0000E+00 0.0000+00 0.0000E+00 7.0437E+00 7.0437E+00

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 344.17 (d)

COMPOSMaTIW

ELEEI ATOMES/cm3

H
He
Li
Be

S

2. 57832E+07
5.60602E+04
0.00000E+00
.0.00000+00

.2.64987E-02
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C 2.31584E+07
N 2.6S812E+17
0 9.75116E-06

Na 1.47231E+16
Mg 6.43298E+05
Al 3.22619E+17
Si 4.719SlE+06
S 2.63703E-02

Cl 2.98254E+04
Ar I.82013E+04
K 4.94701E+16

Ca 6.03257E+16
Sc 5.77380E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369B.20
Fe 8.48521E+22
Co 8.45059E+16
Ni B.81316E+17
Ca 2.26793E+18
Zn 4.95553E+16
Ga 2.7S74S+ 06
Ge 1.16167E+02
As 8.32629E+16
Se 5.07785E+08
Br 6.05099E+14
Kr 5.49747E+06
Rb 1.13142E+16
Sr 7.52004E+06

Y 9.54427E+00
Zr 4.23336E+03
Nb 1.09320E+04
Mo 1.09868E+17
Tc 2.01953E+07 -

Ru 4.91612E+06
Pd 2.99962E+05
Ag 1.79299E+15
Cd 1.31457E+08
In 0.00000E+00
Sn 5.09667E+06
Sb 1.86661E+16
Te 3.08981E+08

I 435179E-03
Xe 2.58417E+06
Cs 5.16611E+05
Ba 1.40818E+17
La 2.07510E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.0000000E+
Sb 0.00000E100
Dy 0.00000E+00
No 0.00000E+00
Er 0.00000E+00
Tm 0.000000E+o
Yb 0.00000E+00
Lu n C. OOOOOE+OO
lf I.24255E-02
Ta 1.16378E+05

W 3.94515E+15
Re 1.18131E+07
Th 0.00000E+00

U 0.00000E+00
Up 0.OOOOOE+00

Np 0.00000E+00
* Pu 0.00000E.o0

Totalss 8.58066E+22

AJ31P Reactor 
AJBRP Soil (Side) Flux

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Bq/g Eq/c3 Ci/m3 ALI/cm3 WATT/cm3 JOULE/cu3

zero 7.946E-04 1.9532+03 I.568Z+04 4.238-01 4.156E-03 6.0621409 1.237082Z+02

344.2 (d) 2.424E-08 3.8061+01 4.6621+02 1.260E-02 1.5391-04 4.400E-13 1.237079E+02

AJSRF Reactor 
AJBRP Soil (Side) Flux

AJ.aF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000E+00(cm3) of, Rebar I

Time Becquerel Sv/h ALI watt

zero 1.568Z+04 7.9463-04 4.1561-03 6,0621-09

344.2 (d) 4.6621.02 2.424Z-08 1.5391-04 4.4003-13

AJBRP Reactor 
AJBRP Soil (Side) Flux

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/WE 1w/Xg Ci/Xg MeV/g*s

zero 1.953E+06 7.550E-10 5.2771-05 3.178E+03

344.2 (d) 5.806E+04 5.479E-14 1.5691-06 9.6961-02
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AJBRP Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h W/g Cl
zero 1.9533+03 7.9462-04 7.5503-10 3.3189+03

344.2 (d) 5.806E+01 2.424E-08 5.479E-14 1.935E-01

AJ3RF Soil (Side) Flux i

step 1 s Activation o
Cold Pause o0

Step 2 * Activation a:
Cold Pause o:

Step 3 Activation o:
Cold Pause oS

Step 4 * Activation ol
Cold Pause of

Step 5 * Activation o0
Cold Pause ol

Step 6 * Activation of
Cold Pause of

Step 7 Activation ol
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 t Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 Activation of
Cold Pause of

Step 12 * Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 s Activation of
Cold Pause of

Step 20 tActivation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 * Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

Step 24 * Activation of
Cold Pause of

Step 25 Activation of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 * Activation of
Cold Pause of

f 2.276823+06(a), i.e.
f 2.92392E+07(s), i.e.

f 2.27682E+06(s), i.e.
E 2.925923+07(s), i.e.

2 2.276823+06(s), i.e.
f 2.925923+07(s), i.e.

f 2.276823+06(s), i.e.
f2.92592E+07(s), i.e.

f 2.276823+06(s), i.e.
2.9259iE+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07 (s), i.e.

2.27682E+06(s), i.e.
2.925923E+07(s), i.e.

2.27682E+06(B), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07 (s), i.e.

2.276823+06(s), i.e.
2.925923+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.276822+06(a), i.e.
2.92592S+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(B), i.e.

2.27682E+06(B), i.e.
2.925923+07(s), i.e.

2.276823+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

3.310203+06(s), i.e.
2.822582+07(a), i.e.

2.82600E+06(s), i.e.
2. 87100E+07 (a), i.e.

2.14200E+06(s), i.e.
2.93940E+07(s), i.e.

2.124002+06(s), i.e.
2.94120E+07(s), i.e.

1.38060E+06(a), i.e.
3.01554E+07(s), i.e.

6.893303+05(s), i.e.
3.084673+07(s), i.e.

2.37945E+06(s), i.e.
2.91565E+07 (s), i.e.

2.450553.06(s), i.e.
2.90854E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 *d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (W)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (5)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

24.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals t 2

Intervals 2

Intervals , 2

Intervals , 2

Intervals s 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals s 2

Intervals . 2
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0 Step 28, Activation of
Cold Pause of

Step 29 Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 * Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 * Activation of
Cold Pause of

Step 34 * Activation of
Cold Pause of

Step 35 . Activation of
Cold Pause of

Step 36 Activation of
Cold Pause of

Step 37 Activation of
Cold Pause of

Step 38 Activation of

4.18396E.06(s), i.e.
2.73520E+07(s), i.e.

3.16070E+06(s), i.e.
2.83753E+07(s), i.e.

4.29096E+06(s), i.e.
2.72450E+07(s), i.e.

2.37474E+06(s), i.e.
2.916132+07(s), i.e.

1.67827E+06(s), i.e.
2.985773+07(s), i.e.

1.58702E+06(9), i.e.
2.994908+07(s), i.e.

1.458S5E+06(s), i.e.
3.00772E+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.27682Z+06 (C), i.e.
2.92592E+07 (s), i.e.

1.80003E+06 (s), i.e.
2.973603+07(s), i.e.

2.27682E+06(s), i.e.

48.43 (d)
316.57 (d)

36.58 (d)
32t.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)
344.17 (d)

26.35 (d)

27.11 (y)
27.98 (y)

28 .08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33 .97 (y)

34.05 (y)
34.97 (y)

35.05 (y)
35.97 (y)

36.03 (y)
36.97 (y)

37.04 (y)

Intervals : 2

Intervals, 2

Intervals , 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals * 2

Intervals * 2

Cooling Times (Cs)

2 .9259E+07

338.6 (d)

AJBRF Reactor

Step s 1

Elapsed Time I 26.35 (d)
N/cm3 WATT/cm3 ;OULE/cm3

otals, 8.5807E.22 6.0671E-09 1.2370813+02
Production of E . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 365.00 (d)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.58073+22 1.0545E-13 1.237079E+02

Step * 2

Elapsed Time . 1.07 (y)
N/cm3 WATI/cm3 JOLZ/cm3

otals. 8.5807E+22 6.0673E-09 1.2370813+02
Production of h . 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 WATT/cm3 JOtUIL/cm3

otals. 8.58073+22 1.8728E-13 1.237079E+02

Step * 3

Elapsed Time t 2.07 (y)
N/cm3 WATT/cm3 J3ULE/cm3

otals. 8.58073+22 6.0674E-09 1.237082E+02
Production of 3 o. appm/y.
Production of He , 0. appm/y.

G(MeV/Is) Dq/cm3
3.18193+03 1.5257E+04

G(CeV/g*s) Bq/cf3
2.3236E-02 1.1171E+02

G(CeV/g*s) Bq/cm3
3.1819E+03 1.5367E+04

G(0MeY/gt) Bq/cm3
4.1272E-02 1.9843E+02

G(NeV/g s) Bq/cm3
3.1820I+03 1.5452E+04

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871E-OS

Ci/cm3 ALI/cm3
4.1533E-07 4.08983-03

Ci/cm3 ALI/cm3
s.36303-09 6.5491E-OS

Ci/cm3 ALI/cm3
4.1763E-07 4.1179S-03

3lapsed Time , 3.00 (y)
N/cm3 WATr/cm3 JOCLz/cm3 G(MeV/grs) Bq/ca3

otals. 8.5807E+22 2.50813-13 1.2370793+02 5.52721-02 2.6575E+02
Ci/cm3 ALI/cr3

7.18233-09 5.77073-OS

Step * 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otalse 8.58073+22 6_0675E-09 1.237082S+02
Production of H v 0. appm/y.
Production of Be * 0. appm/y.

G(MeV/g*s) Bq/cM3 Ci/cm3
3.18203+03 1.5518E+04 4.1942E-07

ALI/cm3
4.1397E-03

Elapsed Time . 4.00 (y)
N/cm3 WATT/cm3 JOLLE/cm3 G(MeV/g*s)

otals. 8.5807E+22 3.0012E-13 1.237079E+02 6.61403-02
Bq/cm3 Ci/cm3 ALI/cm3

3.1800E+02 8.5946E-09 1.0495E-04

Step. S
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Elapsed Time , 4.07 (y)
N/cm3 WAfT/cm3 JOUBL/cm3 G(MeV/g*-) Bq/cm3 -Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.067SE-09 1.237082E+02 3.1820E+03 1.55703304 4.2080E-07 4.1567E-03
Production of B O. appm/y.
Production of He . 0. appm/y.

Elapsed Time * s.00 (y)
N/cm3 AWTT/cm3 JOLE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otalas 8.58073+22 3.38403-13 1.2370792+02 7.4577E-02 3.58563+02 9.6909E-09 1.1834E-04

Step 6

Elapsed Time , 5.07 (y)
N/cm3 WATT/cm3 JOUEIL/cm3 G(NeV/g*x) Bq/cm3 Ci/cm3 )LI/cm3

otals. 8.58073+22 6.06763-09 1.237082E+02 3.1820E.03 1.56103+04 4.21883-07 4.16983-03
Production of H * 0. appm/y.
Production of He s O. appmey.

Elapsed Time i 6.00 (y)
N/cm3 WATT/cm3 JOULE/cW3 G(teV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 3.6812E-13 1.2370793.02 8.1125S-02 3.90053+02 1.0542E-08 1.2873E-04

Step, 7

Elapsed Time , 6.07 (y)
N/cm3 MATT/cm3 JOJL3/cm3 G(NeV/g*e) Bq/cm3 Ci/cm3 ALI/cm3

otals. S.5807E+22 6.06763-09 1.2370B23+02 3.1820E+03 1.56403+04 4.22723-07 4.18003-03
Production of * 0. appm/y.
Production of He . 0. appun'y.

Elapsed Time . 6.99 (y)
N/cm3 WATT/cm3 MOULE/cm3 G(MeV/prs) Bq/cm3 Ci/cm3 ALI/cm3

otalss 8.5807E+22 3.91182-13 1.237079E+02 8.6209E-02 4.14493+02 1.1203E-08 1.3680E-04

Step* 8

Elapsed Time , 7.07 (y)
N/cm3 EaTT/cm3 JOf/cm3 G(HeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06763-09 1.2370823+02 3.1820E303 1.56643+04 4.2336E-07 4.18793-03
Production of E O. appm/y.
Production of He . O. appm/y.

Elapsed Time . 7.99 (y)
N/cm3 ATT/cM3 700LV/Cm3 G(MeV/gWs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.0909E-13 1.2370793+02 9.01553-02 4.3347E+02 1.1715E-08 1.4306E-04

Step s 9

Elapsed Time s 8.07 (y)
N/cm3 ATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06768-09 1.2370823.02 3.1820E.03 1.5683E+04 4.23873-07 4.19413-03
Production of E 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(HeV/g-s) Bq/cm3 Ci/cm3 ALI/cO3

otals. 8.5807E+22 4.22993-13 1.237079S+02 9.3219E-02 4.4820E+02 1.2113E-08 1.47923-04

Step * 10

Elapsed Time . 9.07 (y)
K/cm3 WATT/cm3 JO=/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.18203+03 1.5698E+04 4.24263-07 4.19893-03
Production of H * 0. appm/y.
Production of ge * O. appm/y.

Elapsed Time , 9.99 (y)
N/cm3 MATT/cm3 JO=E/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otala- 8.5807E+22 4.3378-13 1.237079E+02 9.5597S-02 4.5963E+02 1.2422E-08 1.51703-04

Step * 11

Elapsed Time s 10.06 ty)
N/cm3 WATT/cm3 JOULE/cmz3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALl/cm3

otalss 8.58073+22 6.06773-09 1.237082E+02 3.18203+03 1.57093+04 4.24563-07 4.2026E-03
Production of E O. appm/y.
Production of He O 0. appm/y.

Elapsed Time 2 10.99 (y)
N/cm3 WArT/cM3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.4215E-13 1.237079E+02 9.7442E-02 4.6850E+02 1.2662E-08 1.5462E-04

Step * 12

Elapsed Time s 11.06 (y)
N/cm3 I1t/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5717E+04 4.2480E-07 4.20543-03
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Production of E 0. appm/y.
Production of He o. appm/y.

Elapsed Time . 11.99 (y)
N/cm.3 WATT/cm3 JOULE/cm3 G(MeV/g *s) Sq/cm3 Ci/cm3 ALI/cm3

ota1ls 8.5807E+22 4.4865E-13 1.237079E+02 9.8875E-02 4.7539E+02 1.2848E-08 1.5690E-04

Step . 13

Elapsed Time 12.06 (y)
N/cm3 WATT/cM23 JOLE/cm3 G(MeV/gls) Sq/cm3 Ci/Cm3 ALI/cm3

otahls 8.5807E+22 6.0677-09 1.237082E+02 3.1820E+03 1.5724E+04 4.2498E-07 4.2077E-03
Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 12.99 (y)
N/cln3 RATT/cm3 JOULE/cm3 G(MeV/ges) aq/ca3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.5370E-13 1.2370798+02 9.998BE-02 4.B074E+02 1.2993E-08 1.5866E-04

Step s 14

Elapsed Time , 13.06 (y)
N/cm3 lWATET/cm3 JOULE/cm3 O(NeV/gr s) Bq/rsm3 Ci/cre3 ALI/cm3

otals. 8.5807E+22 6.0677i-09 1.237082E+02 3.1820E+03 1.5730E+04 4.2512E-07 4.2094E-03
Production of H * 0. appr/y.
Production of He * 0. appm/y.

Elapsed Time . 13.99 (y)
N/cm3 lWATT/cm3 JOULI/cme3 G(NeV/g's) Sq/cd3 Ci/cm3 ALI/cm3

otals, 8.5071+22 4.5762E-13 1.237079E+02 1.0085E-01 4.8489E+02 1.3105E-08 1.6003E-04

Step . 15

Elapsed Time t 14.06 (y)
N/cu3 WATIT/cm3 JWLE/cm3 G(YeV/g-s) Bq/ctS3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 6.0677E-09 1.2370821+02 3.1820E+03 1.5734E+04 4.2523E-07 4.2107E-03
Production of H * 0. appm/y.
Production of He s O. appm/y.

Elapsed Time * 14.99 (y)
N/Cm3 WATT/cM3 JOULI/cm3 G(NeV/g-s) Bq/cm3 Ci/Cm3 ALI/cm3

otals, B.5807E+22 4.6066E-13 1.237079E+02 1.0152E-01 4.8812E102 1.3192E-08 1.6110E-04

Step * 16

Elapsed Time * 15.06 (y)
N/cm3 WATTI/cm3 JOILl/cm3 G(NeV/g5s) Bq/Cm3 Ci/cm3 ALI/cmt3

otalsa 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5737E+04 4.2532E-07 4.2118E-03
Production of H * O. appm/y.
Production of He * 0. appr/y.

Elapsed Time * 15.99 (y)
N/ctSm3 WATET/cm3 JOULE/cme3 G(NeV/g^s) Sq/cm3 Ci/cm3 ALI/cut3

ot-ls, B.5807E122 4.6302E-13 1.2370792+02 1.0204E-01 4.9062E+02 1.3260E-OB 1.6192E-04

Step * 17

Elapsed Time . 16.06 Cy)
N/cm3 NATT/cut JOIIE/Cm3 G(MeV/g'a) Bq/cm3 Ci/Cm3 ALI/re3

otals. 8.5807Z+22 6.0677E-09 1.237082E+02 3.18201+03 1.5739E+04 4.2538E-07 4.21261-03
Production of H ,- 0. appm/y.
Production of He t O. appm/y.

Elapsed Time , 16.99 (y)
N/cm3 WATT/cM3 JOL/cm3 G(MeV/gs) Bq/crm3 Ci/Cm3 ALLI/Cc3

otals, 8.5807E+22 4.6485E-13 1.237079E+02 1.02451-01 4.9256E+02 1.33121-08 1.6256E-04

Step s 18

Elapsed Time i 17.06 (y)
N/cm3 IATT/Cme3 JOULIC/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otalss 8.58071+22 6.0677E-09 1.2370822+02 3.1820E+03 1.57411+04 4.2544E-07 4.21323-03
Production of H. 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time i 17.99 (y)
N/cm3 WATr/cre3 JO=/cm3 G(NeV/g-a) Bq/cm3 Ci/CM3 ALZ/cm3

otals, 8.5807E+22 4.6627E-13 1.2370791+02 1.02761-01 4.94071+02 1.33531-08 1.6306E-04

Step * 19

Elapsed Time s 18.06 (y)
N/cmn3 WATT/cM3 JOULE/cm3 GCMeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals, B.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5743E+04 4.2548E-07 4.2137E-03
Production of H 0. appm/y.
Production of He O. appm/y.

Elapsed Time , 18.99 (y)
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N/cm3 WATT/cm3 JOL/am3
otals. 8.58073+22 4.6738E-13 1.237079E+02

Step . 20

Elapsed Time s 19.09 (y)
Y/cm3 WA7T/cm3 JOULE/cm3

otals. 8.5807E+22 6.0779E-09 1.237083E+02

Production of E . O. appm/y.
Production of He s 0. *ppm/y.

Elapsed Time . 19.98 (y)
N/cm3 WATT/cm3 JOULE/cn3

otals. 8.5807E+22 7.6666E-13 1.2370793+02

Step . 21

Elapsed Time . 20.07 (y)

N/cm3 WATT/cm3 JOULE/cm3
otals-. 8.58073+22 6.0735E-09 1.2370823+02

Production of 3 . O. appm/y.
Production of He * 0. appm/y.

Elapsed Time , 20.98 (y)

R/cm3 VATT/cm3 JOOLE/cm3
otals. 8.5807E+22 7.3612E-13 1.237079E+02

Step . 22

Elapsed Time . 21.05 (y)
N/cm3 WATT/cm3 JOULE/cM3

otals. 8.5807E+22 6.0663E-09 1.2370823+02
Production of E * 0. appm/y.

Production of Re 0. appm/y.

Elapsed Ti7 21.98 (y)
N/cm3 11ATr/cm3 JOULE/cm3

otals. 8.58073+22 5.12303-13 1.237079E+02

Step * 23

Elapsed Time 22.OS (y)
N/cm3 WATT/cm3 JOME/cm3

otals. 8.5807B+22 6.0661E-09 1.2370823+02
Production of 3 * 0. appm/y.
Production of He . O. appm/y.

Elapsed Time 22.98 (y)
N/cm.3 WATT/cm3 JOULB/cm3

otals. 8.58073+22 4.9597E-13 1.2370793+02

G(NeV/grs) Bq/cm3
1.0300E-01 4.95243+02

Ci/cm3 ALI/ce3
1.3385E-08 1.6345E-04

G(NeV/grs)
3.18923+03

G (MeV/V s)
2.9064E-01

G(NeV/gs)
3.1861E+03

G (MeV/gs)
2.6148E-01

G (MeV/ga)
3.1810E+03

G(MeV/grs)
1.1290E-01

G (MeV/g5 a)
3.1808E+03

G (MeV/gS s)
1.0930E-01

Bq/cm3
1.5858E+04

Bq/cm3
S.4872E+02

Bq/cm3
1. 58573+04

Bq/cm3
S.6496E+02

Bq/cm3
1.5796E+04

Bq/cm3
5.4284E+02

Bq/cm3
1. 5773E+04

Bq/cm3
S.2554E+02

Ci/cm3
4.2859E-07

Ci/cm3
1.4830E-08

Ci/cm3
4.2857E-07

Ci/cm3
1.5269E-08

Ci/cm3
4.2691E-07

Ci/cm3
1.4671E-08

Ci/cm3
4 .2629E-07

Ci/cm3
1.42043-08

ALI/cm3
4.3209E-03

' ALI/cm3
1.82853-04

ABI/cm3
4.2903E-03

ALI/cm3
1.8789E-04

ALI/cm3
4.2215B-03

ALI/cs3
1.7916E-04

AEI/cm3
4.21223-03

ALI/cm3
1.73453-04

Step * 24

Elapsed Time * 23.03 (y)
N/cm3 VATT/cm3 JOULE/cm3

otals. 8.58073+22 6.0572E-09 1.2370813+02
Production of B 0. appm/y.
Production of Be 0 0. appm/y.

Elapsed Time * 23.98 (y)
K/cm3 HATr/cm3 JOULE/cm3

otals. 8.5807E+22 4.4871E-13 1.2370793+02

Step s 25

Elapsed Tine * 24.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.5807E+22 6.0476E-09 1.237081E+02
Production of B O. appm/y.
Production of Be . 0. appm/y.

Elapsed Time s 24.98 (y)
N/cm3 3ATT/cm3 JOULE/cm3

otals. 8.5B073+22 3.8003E-13 1.237079E+02

Step . 26

Elapsed Time * 25.06 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 8.58073+22 6.06863-09 1.2370823+02
Production of 3 * O. appm/y.
Production of le . 0. appm/y.

Elapsed Time * 25.98 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals. 8.58073+22 4.05233-13 1.237079E+02

G (NeV/g5s)
3.17463+03

G (3eV/gas)
9.8887E-02

G (keV/gss)
3.1679E+03

G(NeV/grs)
8.3752E-02

S/cm3
1.5665E+04

Sq/cU3
4.7545E+02

Bq/cm3
1.5523E+04

Bq/cm3
4.0268E+02

Ci/cm3
4.2337E-07

Ci/cm3
1.2850E-08

Ci/cm3
4.1953E-07

Ci/cm3
1.0883E-08

ALI/cm3
4.11673-03

ALI/cm3
1.5692E-04

ALI/cm3
4. 00593-03

ALI/cm3

1.3290E-04

G(MeV/gas) Bq/cm3 Ci/cm3 ALI/cm3
3.18273+03 1.5664E+04 4.2336E-07 4.1949E-03

G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3
8.9305E-02 4.2938E+02 1.16053-08 1.4171E-04
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Step: 27

Elapsed Time . 26.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g's) Bg/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0695E-09 1.237082E+02 3.1833E+03 1.5699E+04 4.2430E-07 4.2120E-03
Production of 1 0. appm/y.
Production of He O. appa/y.

Elapsed Time , 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gIs) Sq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 5.98402-13 1.237079E+02 2.1478E-01 4.5445E+02 1.2282E-08 1.5118E-04

Step * 28

Elapsed Time 27.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 A1I/Cm3

otals. 8.5807E+22 6.0852E-09 1.237083E+02 3.19443+03 1.59063,04 4.2989E-07 4.3863E-03
Production of R i O. appm/y.
Production of He O. appe/y.

Elapsed Time v 27.98 (y)
N/cm3 WAIT/cm3 JOUL3/cm3 G(MeV/g's) Rq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 8.7223E-13 1.237079E+02 3.6003E-01 5.6065E+02 1.5153E-08 1.8745E-04

Step * 29

Elapsed Time 28.08 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals* 8.5807E+22 6.07673-09 1.237083E+02 3.1884E+03 1.5905E+04 4.2986E-07 4.3279E-03
Production of H O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 28.98 (y)
N/cm3 wATT/cm3 JOULE/cm3 O(MeV/g*5) Bq/c3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 7.9222E-13 1.237079E+02 2.8940E-01 5.9070E+02 1.59653-08 1.9661E-04

Step * 30

Elapsed Time * 29.11 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 A.LI/cm3

otals- 8.5807E+22 6.08613-09 1.2370833+02 3.1950E+03 1.6048E+04 4.33733-07 4.4388E-03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 29.98 (y)
N/cm,3 wATT/cm3 JOULE/cm3 G(MeV/ga) q Bg/cm3 Ci/cm3 ALI/cm3

otals; 8.58073+22 9.B976E-13 1.237079E+02 3.9220E-01 6.71623+02 1.8152E-08 2.24173-04

Step * 31

Elapsed Time * 30.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*8) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06903-09 1.2370823+02 3.1829E+03 1.59273+04 4.3046E-07 4.2826E-03
Production of H O. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 30.98 (y)
N/cm3 WATr/cm3 JOULEcs3 G(MeV/grs) Bq/cm3 Ci/cd3 ALI/cm3

otals. 8.5807E+22 6.00773-13 1.237079E+02 1.3240E-01 6.36593+02 1.72053E08 2.10103-04

Step * 32

Elapsed Time * 31.03 (y)
N/cm3 WATT/cm3 JOWLE/cm3 G(NeV/g*s) Bq/cm3 CilCm3 ALI/cm3

otalst 8.5807E+22 6.0610E-09 1.237082E+02 3.1772E+03 1.5812.+04 4.2734E-07 4.19023-03
Production of N i °. appm/y.
Production of He . O. appm/y.

Elapsed Tine * 31.98 (y)
K/cm3 WATT/cm3 JOULE/cm3 G(NeV/gs-) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 5.4388-13 1.2370793+02 1.19863-01 S.76313+02 1.5576E-08 1.90203-04

Step , 33

Elapsed Time t 32.03 (y)
N/cm3 lULT/cm3 JOCILR/cm3 Q(MeV/g*s) Bq/cm3 Ci/cm3 )LI/cm3

otalst 8.58073+22 6.05983-09 1.237081+02 3.1764E+03 1.57413+04 4.25423-07 4.15903-03
Production of N * O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 32.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.95481-13 1.2370791+02 1.0920E-01 5.2502E+02 1.41903-08 1.7327E-04

Step * 34

Elapsed Time * 33.02 (y)
N/cm3 WATT/cm3 JOULR/cm3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3
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otals- 8.58072.22 6.0581E-09 1.237081E+02
Production of E * 0. appm/y.
Production of He, O. appm/y.

Elapsed Time . 33.97 (y)
N/c13 WIATr/cmn3 JOtlBE/cm3

otals. 8.5807B+22 4.5195E-13 1.237079E+02

3.1753E+03 1.5674E+04 4.2362E-07 4.1262E-03

G(NeV/gWs) Bq/cm3 Ci/cm3 ALI/Dc3
9.9603E-02 4.7889E+02 1.2943E-08 1.580SE-04

Step * 35

Elapsed Time s 34.05 (y)
N/cm3 WrZT/=n3 JOULE/cm3

otals. 8.5807E+22 6.06765-09 1.237082E+02
Production of s 0. appm/y.
Production of Be O 0. appa/y.

Elapsed Time . 34.97 (y)
N/cm3 - aTT/cm3 JOULE/0e3

otalss 8.58071+22 4.56262-13 1.237079E+02

Step * 36

Elapsed Time * 35.05 (y)
N/cm3 n=aD/3 JOULE/cm3

otals. 8.58075+22 6.0677E-09 1.2370825+02
Production of E s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time v 35.97 (y)
N/cr3 WATT/cm3 JOULE/on3

otals. B.S8075h22 4.59612-13 1.237079E+02

Step . 37

Elapsed Time * 36.03 (y)
N/cm3 IATT/_/3 JOULE/cs3

otals. 8.5807E+22 6.0623E-09 1.237082E+02
Production of B 0 O. appm/y.
Production of He . O. appm/y.

Elapsed Time s 36.97 (y)
N/CID3 WATT/vc3 JOULE/cm3

otals, 8.5B07E+22 4.3997E-13 1.237079E+02

G(MeV/5sr) Bq/cm3
3.1820E+03 1.5727E+04

G(NeV/grs) Bq/an3
1.0055E-01 4.8346E+02

G(KeV/gs) Bq/cm3
3.1820E+03 1.5732E+04

G(MeV/g*s) Bq/cm3
1.0129E-01 4.8700E+02

G(NeV/gso) Dq/cm3
3.17B2E+03 1.5679E+04

Ci/cm3 ALI/cm3
4.2507E-07 4.2084E-03

Ci/cm3 aLI/cm3
1.3066E-08 1.59565-04

Ci/cm3 ALI/an3
4.2519E-07 4.2103E-03

Ci/cl3 ALI/cm3
1.3162E-08 1.60732-04

Cimam3 ALI/c.3
4.2375E-07 4.1562E-03

G (eV/g-s) Bq/cm3 Ci/cm3
9.6961E-02 4.66195+02 1.2600E-08

AL3/om3
1 .5386E-04 QI1

Step * 38
AJBRF Reactor

AJRaF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 37.04 (y) Cooling Time 0.

Nuclide

3 14
5 15

Na 23
Al 27

* 39
* 40
1 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 4B
Ti 49
Ti 50
V 50
V 51

Cr 50
Cr 51
Cr 52
Cr 53
Cr 54
Cr 55
nn 55
Mn 56
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe 59
Co 59
Co 60ml
Yi S8
xi 60
x1i 61

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.66135E+16
5.78805+12
3 .3294E+15
5.8480+16
3.9031E+14
8.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301E+16
5.2577E+16
5.2096E+17
3.8231E+16
3.6606E+16
4.7693E+14
1.9029E+17
5.2922E+18
8.0356E+07
1.0206E+20
1.1571Z+19
2.8806E+18
2.4728E+02
8.27375+20
1. 9982E+08
4.96381+21
7 .4591E+10
7.7852E+22
1. 7989E+21
2. 3759E+20
8.0497E+08
8.4.506E+16
3.6604E+03
5.9997E+17
2.3111E+17
1. 0047E+16

IATT/cm3 J0UL5/cm3 G(MeV/g9s) Bq/cm3

1.08035-17 6.2955E-01 1.9444E-06 9.9322E-05

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-11

1.3647E-13 4.7125E-07 9.4921E-02 2.3271E+01

Ci/cm3 ALI/cm3

2.6844E-15 6.1691E-10

T/2

1.280E+03 (Ny) K 40

1.9010E-21 3.44795-16 1.489+1ll(My) V 50

6.2895E-10 8.8484E-07 2.770E+01 (d)

1.4229E-13

6. 0332E-09

5.6531E-13

4.3606E-11

8.08095-05

7.0391E-05

4.2634E-04

3.1595E+03

1.2459E-01

8.0689E-01

1. 4918E+04

5.9904E+02

2.1808E-11

4.0319E-07

1.6190E-08

1. 1301E-09

3.7296E-03

1.9770E-04

3.540E+00 (aa)

2.579E+00 (h)

2.735E+00 (y)

Cr 51

Cr 55

Mn 56

Fe 55

3.0391E-11 1.6856E-04 2.1494E+01 1.4514E+02 3.9226E-09 2.6104E-04 4.450E+01 (d) Fe 59

Co 60.l I'4.1217E-14 3.7368E-11 3.4834E-03 4.03745+00 1.0912E-10 6.8663E-09 1.047E+01 (m)



Attachment HI: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 321 of 384

Ni 62 3.2027E.16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
Cu 64 8.2059E+05 6.30302-13 4.1582E-08 2.9518E-01 1.2438E+01 3.3618E-10 1.4932E-06 1.2703.01 th) Cu 64
Cu 65 6.9920E+17
Cu 66 1.0482E+03 4.3878E-13 1.9372E-10 2.42273-02 2.3765E+00 6.4231E-11 3.8025E-08 5.100E.00 (a) Cu 66
Zn 64 2.4084E+16
Zn 66 1.38263+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

ATBRF Reactor

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
AS 75 8.3263E+16
As 76 8.0992E+05 1.4176E-12 1.9380E-07 3.1969E-01 5.92453+00 1.6012E-10 9.4793E-06 1.097E+00 (d) As 76
Sr 79 3.0672E+14
Sr 81 2.9837E+14
Rb 85 8.1655E+15
Rb 87 3.1488E+15 1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.8970E-14 2.1617E-09 4.796E+04CMy) Rb 87
Mo 92 1.63043+16
Mo 94 1.01633+16
Mo 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511E+16
MolD 1.0580E+16
Ag107 9.2947E+14
AglO9 8.6352E+14
AgllO 4.79813.01 2.60903-13 9.2978E-12 5.83033-03 1.34633+00 3.6388E-11 8.8576E-10 2.470E+01 (s) AgllO
Sbl21 1.0679E+16
Sb122 8.4273E+05 4.02743-13 1.3535E-07 1.36743-01 2.5076E+00 6.7772E-11 4.2646E-06 2.696E+00 (d) Sb122
Sb123 7.98723+15
Bal30 1.4927E+14
Ba132 1.4223E+14
Ba134 3.4036E+15
Eal3S 9.2828E+15
Ba136 1.1060E+16
Ba137 1.5817E+16
Ba138 1.0096E+17

W180 4.7342E+12
W182 1.0455E+1S
W183 5.6455E+14
N184 1.2088E+1S
W186 1.1216E+15

here are 81 Nuclides.

Totals, 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5715E+04 4.2473E-07 4.2045E-03
AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 37.04 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 2.64686E+07
Ee 5.75505E+04
Li 0.00000E+00
Be 0.00000E+00

B 2.72031E-02
C 2.37752E+07
N 2.65812E+17
0 9.88293E-06

Na 1.47231E+16
Mg 6.59814E+05
Al 3.22619E+17
Si 4.84496E+06

S 2.64416E-02
Cl 3.04789E+04
Ar 1.88441E+04
3 4.94701E+16

Ca 6.03257E+16
SC 5.78605E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.83043E+06
Ge 1.19182E+02
As 8.32629E+16
Se 5.20473E+08
Br 6.05099E+14
Kr 5.63987E+06
Rb 1.13142E+16



I
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Sr 7.60363E+06
Y 9.75304E+00

Zr 4.32809E+03
Nb . 09963E+04
Mo 1.00868E+17
Tc 2.06516E+07
Ru 5.04663E+06
Pd 3.07874E+0S
A 1.792s9E+91
Cd 1.34790E108
In 5.01239E-06
Sn 5.21218E.06
Sb 1.86661E+16
Te 3.14115E+08
I 4.37654E-03

Xe 2.599411+06
Ca 5.365481+OS
Ia 1.40818E+17
La 2.13009E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd 0.00000E+00
PIm O.OOOOOE+00
Sm 0.OOOOOE+00
Eu .O0000OE+00
Cd O.OOOOOE+00
Tb 0. 00000+00
Dy 0.00000E+00
Ho 0.00000E+00
Er O.OOOOOE+00
Tm 0.O00000E+00
Yb 0.000OOE+00
Lu 0. 00000E+00
Rf 8.46164E-02
Ta 1.16654E+05

W 3.94515E+lS
Re 1.20597E+07
Th 0.00000E+00

U 0.00000E+00
Np 0.00000E+00
Pu 0.000DOE+00

Production of R 0. appm/y.

Production of He . 0. appm/y.
AJBRF Reactor

AJ.RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E3range NeV/cm3*s Photons/cm3*s
1 ( 10 -> 100 Xev) 1.05231+00 1.91331+01
2 C 0.1 - 0.2 MeV) 1.0802Z+00 6.9689E+00
3 ( 0.2 -> 0.4 eV) 8.7594B-01 2.9198E+00
4 C 0.4 - 0.6 MeV) 4.7834Z+00 9.5667E+00
S ( 0.6 -> 0.8 MeV) 3.7145E-01 5.30641-01
6 ( 0.8 -> 1.0 Mev) 1.2489E+04 1.3877E+04
7 t 1.0 ->1.22 MeV) 9.7651E+01 8.7974E+01
8 (1.22 ->1.44 MeV) 1.0296E+02 7.74131+01
9 (1.44 ->1.66 MeV) 1.36321-01 8.7949E-02

10 (1.66 - 2.0 MeV) 7.4250E+03 4.0574E+03
11 ( 2.0 -a 2.5 MeV) 4.5194E+03 2.0086E+03
12 2.5 -a 3.0 HeV) 7.92971+02 2.883SE+02
13 C 3.0 -a 4.0 MeV) 7.9524E+01 2.2721E+01
14 C 4.0 -a 5.0 XeV) 0.0000+00 0.00001+00
15 ( 5.0 -> 6.5 Mev) 0.0000+00 0.0000Z+00

18-Group gamsa source distribution (Photons/cm3's)
SCA.E-ORNL 18-Group game Library from 10 Xev to 10 XeV

0.00001+80 0.00001+00 0.00001+00 0.00001+00 2.2721Z+01 2.88351+02
2.00861+03 4.0574Z+03 7.75011+01 8.79743+01 1.38771+04 5.30641-01
9.56671+00 1.45993+00 1.45991+00 6.9689E+00 9.56641+00 9.5664E+00

AJBRF Reactor
AJSRF Omaha Veterans Affairs Rospital Reactor Facility Activation

At Cooling Time 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(XeV/grs) Sg/cm3 Ci/cm3 ALI/cm3

N 14 2.6484E+17
N 15 9.7287E+14

Na 23 1.4723E+16
Al 27 3.2262E+17
1 39 4.6135E+16
1 40 5.7880E+12 1.0803E-17 6.2955E-01 1.94441-06 9.9322E-OS 2.6844E-15 6.16911-10 X 40
K 41 3.3294E+1S

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
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Ca 44
Ca 46
Ca 4S
Si 46
Ti 47
Ti 40
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
lln 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Xi 58
li 60
Hi 61
Hi 62
Xi 64
Co 63
CuI 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
8r 79
Br 81
Rb 85
Rb 87
no 92
NO 94

1.25845+15
2.4130O+12
1.1281E+14
5.6301E+16
5.2577E+16
5.2096E+17
3.8231E+16
3.6606E+16
4.7693E+14 1.2289E-23
1.9029E+17
5.2922E+18
1.0206E+20
1.1571E+19
2.8806E+18
8.27.37E+20
4.9638E+21
5.89715+10 4.4693E-13
7.7852E+22
1.7989E+21
2.3759E+20
8.4506E+16
5 .9997E+17
2.3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E51S
9.3164E+fS
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E+1S
3.14885.1S 1.8202Z-17
1.63042.16
1.01632+16

i
7.0337E-11 1.9010E-21 3.44792-168.33293+01 9.5324E-12

V 50

5.5650B-05 9.8500E-02 4.7360Z+02 1.2800E-08 1.5630E-04 Fe 55

3.9749E+01 0.0000.00 1.4419E-03 3.89702-14 2.1617Z-09 Rb 87

AJB3F Reactor

Nuelide N/cm3 NXTr/cm3 a0ULE/ca3 G(MeVJ/gs) Bq/Crf3 Ci/ce3 ALI/cm3

Mo 9S
Mo 96
MNo 97
Mo 98
NolOO

a9107
A9109
Sb121
Sob23
Bal30
Bal32
Bal34
Bal35
Bal36
Bal37
Bal38

1i80
2182
W183
1184

2186

1.7491B+16
1.E326E+16
1.0492E+16
2.6511B+16
1. 0580E+16
9.2947E+14
8.6352E+14
1. 0679E+16
7.9872E+1S
1.4927E+14
1.4223E+14
3.4036E+15
9.28285+1S
1 .1060E+16
1.5817E+16
1.0096E+17
4.73425+12
1. 04555+15
5.64555+14
1.2088E+15
12.1216B+15

338.6 (d) 4.4696E-13 1.2370793+02 9.8502E-02 4.7360E+02 1.2800E-08 1.5630E-04

AJ5RF Reactor
AaBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

Energy distribution of decay gawma-rays

Group E range
1 ( 10 -+100 Iev)
2 ( 0.1 -+ 0.2 MeV)
3 C 0.2 -n 0.4 MeV)
4 C 0.4 -+ 0.6 MeV)
5 C 0.6 -+ 0.3 NeV)
6 ( 0.8 -, 1.0 NeV)
7 C 1.0 -+1.22 MeV)
8 (1.22 -+1.44 MeV)
9 (1.44 -+1.66 MeV)

10 (1.66 -, 2.0 MeV)
11 C 2.0 -+ 2.5 MeV)
12 ( 2.5 -+ 3.0 MeV)
13 ( 3.0 -+ 4.0 MeV)
14 ( 4.0 -+ 5.0 MeV)
1S ( 5.0 -+ 6.5 MeV)

OeV/mn3's
7.8712E-01
O. OOOOE+00
O.OOOOZ+00
1. 0151Z-09
0.00002+00
0.0000E+00
0.0000o.00
0.000O+00
1.5525E-05
e.0000E+00
0.0000E+00
0. 0000E+00
0 .0000E+00
0.0000E+00
0 .0000+00

Photons/cm3 s
1.4311E+01
0.0000+00
0.0000+00
2.0301E-09
0.0000+00
0. 0000+00
o.OOOO+00
O. OOOOE+00
1.0016E-05
0.0000E+00
0.00002+00 -
0.0000E+0
0.0000+00
0.00002+00
o.OOOO+00

18-Group ganma source distribution (Photons/cm3*a)
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SCALE-ORML 18-Group gamma Library from 10 MeV to 10 xeV

0.00D0E+00 0.00003+00 0.00003+00 0.0000E+00 0.00003+00 0.0000E+00
0.0000E+00 0.0000E+00 1.00163-05 0.00003+00 0.00003.00 0.00003+00
2.03013-09 0.00003+00 0.00003+00 0.00003+00 7.1556.+00 7.15563+00

AJBRF Reactor
AJREF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 338.65 (d)

COMPOSITION

ELEMENT ATOMES/Cm3

B 2.64686E+07
Be 5.75505E+04
Li 0.00000E+00
Be 0.000003E+0

B 2.72032E-02
C 2.37726E+07
N 2.65812E+17
O 1.D0147E-05

Na 1.47231E+16
Mg 6.60399E+05
Al 3.22619E+17
Si 4.84497E+06
5 2.73749E-02

Cl 3.06182E+04
Ar 1.86624E.04

E 4.94701E+16
Ca 6.03257E+16
Sc 5.92216E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.83075E+06
Ge 1.19255E+02
As 8.32629E+16
Se 5.22283E308
Br 6.05099E+14
Kr 5.64361E+06
Rb 1.13142E+16.
Sr 7.71994E+06

Y 9.79797E+00
Zr 4.34590E+03
Nb 1.15196E+04
Mo 1.09868E+17
Tc 2.073213E+07
Ru 5.04684E+06
Pd 3.08009E+05
Ag 1.79299E+15
Cd 1.34944E+08
In 0.000DOE+00
Sn 5.2321SE+06
Sb 1.86661E+16
Te 3.17185E+08

I 4.46744E-03
Xe 2.65286E+06
Cs 5.36492E+05
Ba 1.40818E+17
La 2.13026E+06
Cec 0.00000+00
Pr 0.00000E+00
Nd 0.000003.00
Pm 0.00003E+00
Sm 0.00000E+00
Eu 0.000003+00
Gd 0.00000E+00
Tb 0.00000E+00
Dy 0.000003+OO
No 0.00000E+00
Er 0.00000E+00
Tm 0.00000E+00
Tb 0.00000E+00
Lu 0.00000E+00
Hf 8.46166E-02
Ta 1.19401E+05

W 3.94515E+3S
Re 1.21266E+07
Th 0.00000E+O0

U 0.00000E+00
Np 0.00000E+00
Pu 0.00000E+00

Totals. 8.58066E+22

AaBRP Reactor AJBRF Soil (side) Flux
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AJSRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D (Sv/h) Bq/g Bq/as3 Ci/m3 ALI/Cm3 WATT/MaO JOrLE/cm3

zero 7.955Z-04 1.957S+03 1.572S+04 4.247S-01 .4.2041-03 6.068E-09 1.237082E+02

338.6 Cd) 2.463Z-08 5.898E+01 4.736E+02 1.280E-02 1.563E-04 4.470E-13 1.237079E+02

AJBRF Reactor AJSRF Soil (side) Flux

AJBRF Omaha Veterans Affairs Sospital Reactor Facility Activation

For a volume of l.000E+00(cm3) of Rebar

Time Becquerel Sv/h ALI Watt

zero 1.572E+04 7.955E-04 4.204E-03 6.068Z-09

338.6 (d) 4.736E+02 2.463E-08 1.563E-04 4.470E-13

AJBRF Reactor AiBRF Soil (Side) Flux

AJBRF Omaha Veterans Affairs Pospital Reactor Facility Activation

Time q/Kg W/Xg Ci/Bg MeV/g*s

zero 1.957E506 - 7.556S-10 5.2895-05 3.1825+03

338.6 (d) 5.898E+04 5.566E-14 1.594E-06 9.850S-02

AJBR F Reactor AJBRF Soil (Side) Flux

AJBRF Omaha Veterans Affairs Pospital Reactor Facility Activation

Time Bq/g Sv/h W/g Cl Index

zero 1.957E+03 7.955E-04 7.556E-10 3.319E+03

338.6 (d) 5.898E+01 2.4635-OS 5.566E-14 1.9665-Oi

Elapsed Time.

Step 1 s Activation of
Cold Pause of

Step 2 t Activation of
Cold Pause of

Step 3 . Activation of
Cold Pause of

Step 4 s Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 * Activation of

Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 . Activation of
Cold Pause of

Step 13 i Activation of
Cold Pau"e of

Step 14 * Activation of
Cold Pause of

Step 15 * Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 * Activation of
Cold Pause of

Step 19 * Activationbof
Cold Pause of

Step 20 * Activation of
Cold Pause of

2.27682Z+06(s) ,i.e.
2.925922+07(s), i.e.

2.27682E+06 (s), i.e.
2.92592E+07(s), i.e.

2.276822,06(s), i.e.
2.92592z+07(s), i.e.

2.276823+06(s), i.e.
2.92592Z+07(s), i.e.

2.276825+06(s), i.e.
2.92592Z+07(s), i.e.

2.276825+06 (). i.e.
2.925922+07 (C) , i.e.

2.276823+06(s), i.e.
2.925925+07(m). i.e.

2.27682E+06(s), i.e.
2.92592Z+07(s), i.e.

2.27682E+06(s), i.e.
2.925925+07(s), i.e.

2.27682E+06(s), i.e.
2.92592B+07(s), i.e.

2.276825+06(a), i.e.
2.925925+07(8), i.e.

2.276825+06(a), i.e.
2.92592E+07(s), i.e.

2.276825+06(s) , i.e.
2.92592+07 (s), i.e.

2.276825+06(s), i.e.
2.925925+07(s), i.e.

2.276825+06(s), i.e.
2.92592Z+07(s), i.e.

2.27682E+Ot(s), i.e.
2.92592B+07(s), i.e.

2.27682E+06(s), i.e.
2.925925+07(s), i.e.

2.27682Z+06(s), i.e.
2.92592E+07(s), i.e.

2.276825+06(s), i.e.
2.92592E+07(s), i.e.

3.310205+06(s) i.e.
2.8225BZ+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338 65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

i6.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

38.31 Cd)
326.69 (d)

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.9i (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (Y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (Y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 (y)

Intervals . 2

Intervals 2 2

Intervals -2

Intervals . 2

Intervals . 2

Intervals a 2

intervals a2

Intervals . 2

Intervals . 2

Intervals . 2

Intervalsa 2

Intervals a 2

Intervals . 2

Intervals a 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals a 2

Intervals . 2

Intervals . 2
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Step 21 Activation
Cold Pause

Step 22 . Activation
Cold Pause i

Step 23 Activationi
Cold Pause 4

Step 24 * Activationc
Cold Pause c

Step 25 Activation o
Cold Pause o

Step 26 . Activationao
Cold Pause o

Step 27 Activation a
Cold Pause O

Step 28 Activation o:
Cold Pause ot

Step 29 . Activation 01
Cold Pause ot

Step 30 Activation of
Cold Pause of

Step 31 * Activation of
Cold Pause of

Step 32 * Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 Activation of
Cold Pause of

Step 35 * Activation of
Cold Pause of

Step 36 * Activation of
Cold Pause of

Step 37 Activation of
Cold Pause of

Step 38 . Activation of
Cold Pause of

Step 39 Activation of

of 2.826009.06(s), i.e.

of 2.871009+07(s), i.e.

Df 2.142003+06(s), i.e.

Df 2.93940E+07(s), i.e.

of 
2

.124009+06(s), i.e.

of 2.941203+07(s), i.e.

of 1.380603+06(s), i.e.

af 3.015543+07(s), i.e.

Df 6.893301+.S(s), i.e.

,f 3.08467g+07(s), i.e.

f 
2

.37945B+06(s), i.e.
f 2.91565B+07(S), i.e.

f 2.450553+06(s), i.e.
f 2.908543+07(s), i.e.

f4.18396B+06(s), i.e.
,2.735209+07(s), i.e.

3.160703+06(s), i.e.
2

.a37533+07(s), i.e.

4
.29096E+06(s), i.e.

2.724503+07(a), i.e.

2.37474E+06(s), i.e.
2.91613B+07(a), i.e.

1.67827B+06(s), i.e.
2.985772+07(m), i.e.

1.58702B+06(S), i.e.
2.99490B+07(s), i.e.

1.45885+06 (s), i.e.
3

.007721+0
7

(s), i.e.

2.27682E+06 (S), i.e.
2.925923+07(s), i.e.

2.27682E+06(e), i.e.
2

.
9 2

5928+07(s), i.e.

1.8
0
003E+06(s), i.e.

2.973603+07(s), i.e.

2.2
7

682E+06(s), i.e.
2.925928+07(a), i.e.

2.276829+06(s), i.e.

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

.24.SE (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
3218.43 d

49.66 (di
315.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)
348.12 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.B3 (d)
344.17 (d)

26.35 (d)
338.65 (d)

26.35 (d)

20.07 (y)
20.98 (y)

21.05 Cy)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28 .08 (y)
2B .98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33.97 (y)

34.05 (y)
34.97 (y)

35.05 (y)
35.97 (y)

36.03 (y)
36.97 (y)

37.04 (y)
37.97 (y)

38.04 (y)

Intervals . 2

Intervals . 2

Intervals 2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals 2

Intervals * 2

Intervals, 2

Intervals . 2

Intervals * 2

Intervals 2

Intervals 2

Intervals . 2

Intervals 2

Intervals .

Intervals ,

2

2

Intervals . 2

Intervals . 2

Cooling Times (s) -

2.9259E+07

338.6 (d)

AJEBR Reactor

Step . 1

Elapsed Time * 26.35 (d)
Xl/cm3 WATT/cm3 JO /cm3

otals. 8.5807E+22 6.0671E-09 1.2370813+02

Production of K . 0. appy.
Production of He * 0. appm/y.

Elapsed Time * 365.00 (d)

X/Cm3 uATr/cm3 JOWI,/cm3

otals. 8.58073+22 1.0545E-13 1.237079E+02

G(lleVjg*s) Bq/cm3
3.1819M03 1.52573+04

G(MeV/rs) Bq/cM3
2.3236E-02 1.11713+02

Step . 2

Elapsed Time *: l.O0 (y)
N/Cm3 1W.TT/cm3 JOJLE/cm3 G(MeV/g s) 3q/cm3

otali. 8.58073+22 6.06733-09 1.2370818+02 3.1819E+03 1.5367E+04

Production of E a 0. appm/y.
Production of He * . 0. appm/y.

Elapsed Time 2.00 (y)
N/cm3 MATT/cm3 J~OMX/cm3 G(14eV/9-9) 85/cm3

otalst 8.58073+22 1.87283-13 1.237079E+02 4.12723-02 1.98433+02

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/cm3
3.01933-09 3. 6871E-05

Ci/cT3 ALI/CW3
4.15333-07 4.0898-03

Ci/cm3 AII/cm3
5.3630E-09 6.5491E-05

Step . 3
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Elapsed Time a 2.07 (y)
I/cm3 WATT/cm3 JOML/c 3

otals. 8.5W07E+22 6.0674E-09 1.2370t2E+02
Production of E D 0. appu/y.
Production of Re . 0. appm/y.

Elapsed Time a 3.00 (y)
/Vcm3 IfATT/CM3 JOOUZ/cm3

otals. 8.5807E+22 2.50813-13 1.237079B+02

Step 4

Elapsed Time , 3.07 (y)
l/cm3 OATT/cW3 JOCLEE/c=3

otalst 8.5S07Bt22 6.0675E-09 1.237082E+02
Production of E . O. appm/y.
Production of He O. appu/y.

Elapsed Time * 4.00 (y)
J0/cm3 NATT/cm3 JOLEZ/cm3

otals. 8.5807E+22 3.0012E-13 1.237079E+02

Step . 5

Elapsed Time t 4.07 (y)
E/cm3 ATIr/cm3 JOL/cm3

otals. 8.5S07E+22 6.0675E-09 1.237082E+02
Production of S . O. appm/y.
Production of ne * 0. apprs/y.

Elapsed Time . 5.00 (Y)
3/1C3 WATT/cm3 JOUE/cW3

otals, 8.5S071+22 3.38403-13 1.2370791+02

Step. 6

Elapsed Time * 5.07 (y)
S/cm3 WATZ/cm3 JOULE/c3

otalss B.5807E+22 6.0676E-09 1.2370823+02
Production of E * O. appm/y.
Production of ne . 0. appm/y.

Elapsed Time s 6.00 (y)
X/cm3 VXT7T/ce3 JOZE/os3

otalas 8.5807E+22 3.6812E-13 1.237079E+02

Step . 7

Elapsed Time . 6.07 (y)
I/cm3 IMTT/ m3 JOULE/cm3

otals. 8.5807E+22 6.06763-09 1.237082E+02
Production of a * 0. appm/y.
Production of Re * 0. appm/y.

Elapsed Time . 6.99 (y)
N/cm3 WATZT/a3 JOUZ/cas3

otals. 8.5B07E+22 3.9118E-13 1.237079E+02

Step . 8

Elapsed Time . 7.07 (y)
N/cm3 WJLTr/cm3 JOli/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02
Production of E * 0. appm/y.
Production of Be * O. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 EOL/cm3

otals. 8.5807E+22 4.0909F-13 1.2370792+02

Step t 9

Elapsed Time . 8.07 (y)
N/cm3 WATT/cW3 JOU13/cd3

otals. 8.5807E+22 6.0676E-09 1.2370823+02
Production of E . O. appm/y.
Production of Be * 0. Appm/y.

2lapsed Time . 8.99 (y)
N/cm3 WATT/cG3 JOULE/cm3

otals, 8.5807E+22 4.2299E-13 1.237079E102 9

Step . 10

G(NeV/gls) iq/cm3
3.1820.+03 1.5452E+04

G(MOV/ga ) Bq/cm3
5.5272E-02 2.65751+02

GCMeV/g-s)
3.1820E+03

G (NeV/g's)
6.61403-02

G CNeV/ggs)
3.18203+03

G (MeV/g's)
7.4577E-02

G(NeV/g'a)
3.1820E+03

G(MeV/grs)
8.1125E-02

G (MeV/g s)
3.18203+03

G(NeV/gls)
8.6209E-02

G(MeV/g*s)
3.1820E+03

G(MeV/g*s)
9.01553-02

o (MeV/g*s)
1.1820E+03

G (NeV/g's)
9.3219E-02

Bq/cm3
1 .5518E+04

Bq/cm3
3.18003+02

Bq/cm3
1 .5570E+04

Bq/cm3
3.5856E+02

Bq/cm3
1.56103+04

Bq/cm3
3.9005E+02

Bq/cm3
1.5640E+04

Bq/cm3
4.1449E+02

Bq/cm3
1.5664E+04

Bq/cm3
4.33473+02

Bq/cm3
1. 5683E+04

Bqlcm3
4.4820E+02

Ci/ce3
4.1763E-07

Ci/cM3
7.1823E-09

Ci/os3
4.1942E-07

Ci/ae3
8.5946E-09

Ci/oe3
4.20801-07

Ci/cm3
9.6909E-09

Ci/Cm3
4 .2188E-07

Ci/01.3
1.0542E-08

Ci/os3
4.2272E-07

Ci/cm3
1.1203E-08

ci/cm3
4.2336E-07

Ci/cm3
1.1715-08

i/cm3
4.2387E-07

Ci/cm3
1.2113E-08

ALI/cm3
4.1179E-03

ALI/d3
8.7707Z-05

PLI/cm3
4 .1397E-03

ALI/de3
1.049sE-04

ALI/cm3
4.1567E-03

I LI/cm3
1.1834E-04

ALI/cm3
4.16983-03

ALI/cm3
1.28733-04

Q'6

ALI/cm3
4.1800Z-03

ALI/cm3
1.3680E-04

I1

ALI/cm3
4.1879E-03

ALI/cm3
1.4306E-04

ABI/cm3
4.1941Z-03

ALI/cm3
1.4792E-04

Elapsed Time .
1/cm3

otals, 8.5807E+22
Production of

9.07 (y)
IWATT/cm3 JOL/c/m3

6.0677E-09 1.237082E+02
E . 0. appm/y.

G(MeV/g*s) Bq/cm3
3.1820i+03 1.56983+04

Ci/cm3 ALI/cm3
4.2426E-07 4.1989E-03
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Production of Be . 0. appm/y.

Elapsed Time . 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(KeV/qrs) Bq/cm3

otalst 8.58073+22 4.3378E-13 1.237079E+02 9.5597E-02 4.5963E+02

Step . 11

Elapsed Time t 10.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*9) Bq/cm3

otals. 8.58073+22 6.0677E-09 1.237082z+02 3.1820E+03 1.57093+04
Production of H . 0. appm/y.
Production of He , 0. appm/y.

Elapsed Time * 10.99 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(MeV/gzs) Bq/cm3

otals, 8.5807E+22 4.4215E-13 1.237079S+02 9.74422-02 4.69503+02

step . 12

Elapsed Time . 11.06 (y)
N/cm3 WATT/cm3 JOE/cm3 G(NeV/g*s) Bq/cm3

otale, 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5717E+04
Production of B . 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 11.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/9ps) Bq/cm3

otals. 8.5S07E+22 4.4865E-13 1.237079E+02 9.88753-02 4.7539E+02

Step . 13

Elapsed Time * 12.06 (y)
N/cm3 WATT/cm3 JOULE/c3 G(MeV/g*s) Bq/cm3

otals, 8.58073+22 6.0677E-09 1.2370823+02 3.1820E+03 1.5724E+04
Production of 0. appm/y.
Production of ne 0. appm/y.

Elapsed Time 12.99 (y)
N/cm3 WATT/cm3 JOULE/c3 G(MeV/g*s) Bq/cm3

otals. 8.5807E+22 4.53708-13 1.2370798+02 9.9988E-02 4.8074E+02

Step * 14

Elapsed Time * 13.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5730E+04
Production of E 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULE/cal G(MtV/g*s) Bq/cm3

otals- 8.5807E+22 4.5762E-13 1.237079E+02 1.0085E-01 4.8489E+02

Step * 15

Elapsed Tire 14.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(4MeV/g*s) Sq/cm3

otals. 8.58073+22 6.0677E-09 1.2370823+02 3.18203+03 1.57342.04
Production of 3 * 0. appm/y.
Production-of He s 0. appm/y.

Elapsed Time * 14.99 (y)
N/ca3 WATT/cm3 JOUlE/W G(MeV/g-7) Bq/cm3

otals, 8.5807E+22 4.6066E-13 1.237079E+02 1.0152E-01 4.8812E+02

Step * 16

Elapsed Time * 15.06 (y)
N/cm3 WATT/cm3 JOULE/cml G(NeV/gs) Sq/cm3

otalst 8.58073+22 6.0677E-09 1.2370828+02 3.18203.03 1.5737B+04
Production of E, 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time a 15.99 (y)
N/cm3 WATT/cm3 JOULE/cdl G(MeV/g-s) Bq/cd3

otals. 8.5807E+22 4.6302E-13 1.2370798+02 1.0204E-01 4.9062E+02

Step , 17

Elapsed Time t 16.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(4eV/g-s) Bq/cm3

otals, 8.5807E+22 6.06772-09 1.237082E+02 3.1820E+03 1.5739E+04 4
Production of 3 * 0. appm/y.
Production of He 0. . appm/y.

Elapsed Time * 16.99. (y)
N/cm3 WATT/cm3 JOULE/cm G (MeV/g-s) Bq/cm3

Ci/cal ALI/cd3

1.2422B-08 1.5170E-04

Ci/d3
4.24563-07

Ci/cm3
1.2662E-08

Ci/cm3
4.2480E-07

Ci/cm3
1.2848E-08

Ci/cm3
4.2498E-07

Ci/cm3
1.2993E-08

Cl/cm3
4.25123-07

Ci/cm3
1.31053-08

Cdi/cm3
4.2523E-07

Ci/cm3
1.3192E-08

Ci/cm3
4.2532E-07

Ci/cm3
1. 32603-08

Ci/cm3
1.2538E-07

Ci/cm3

ALI/cm3
4.20263-03

ALI/CMd
1. 5462E-04

ALI/cm3
4.2054E-03

ALI/cm3
1.5690E-04

ALI/cm3
4.2077E-03

ALI/cm3
1.5866E-04

ALB/cm3
4.2094E-03

ALI/cm3
1.6003E-04

ALI/cm3
4.21073-03

ALI/cm3
1.61103-04

ALI/cm3
4.2118E-03

ALI/cm3
1.6192E-04

ALI/cm3
4.2126E-03

ALI/cm3
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otals. 8.58073+22 4.64853-13 1.2370793+02 1.0245E-01 4.9256E+02 1.33123-0 1.62563-04

Step . 18

Elapsed Time . 17.06 (y)
N/0m3 WATT/cm3 JOULE/=c3 G(NeV/grs) Bq/cm3 Ci/cm3 ABS/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.18205+03 1.57413.04 4.2544E-07 4.21323-03
Production of E * O. appe/y.
Production of He I 0. appm/y.

Elapsed Time 17.99 (y)
N/em3 ID5l/cm3 JOULE/om3 G(MeV/g*s) Bq/cm3 Ci/cm3 ASLI/c3

otalss 8.5807E+22 4.66273-13 1.237079S+02 1.0276E-01 4.94073+02 1.33533-08 1.6306E-04

Step * 19

Elapsed Time * 18.06 (y)
N/c.3 I0TT/cM3 JOULE/cm3 G(ReV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals. B.58073+22 6.06772-09 1.237082E+02 3.1820E+03 1.5743E+04 4.2548E-07 4.2137E-03
Production of R * O. apPm/y.
Production of Be * O. appin/y.

Elapsed Time * 18.99 (y)
N/cm3 WXrI/cm3 JOM.Z/cm3 G(KeV/S-s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 4.6738E-13 1.2370793+02 1.0300E-01 4.95243+02 1.3385E-08 1.6345E-04

Step a 20

Elapsed Time * 19.09 (y)
N/em3 IaTT/cm3 J0ULZ/em3 GCMeV/gV) BqJcm3 Ci/cm3 ABS/cm3

otals, 8.5807E+22 6.07793-09 1.237083E.02 3.1B92E+03 1.5858E+04 4.28593-07 4.3209E-03
Production of B . a. app/y.
Production of Be * 0. appm/y.

Elapsed Time * 19.98 (y)
N/cm3 WATT/cm3 JOtlE/cm3 G(NeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals, S.58073+22 7.6666E-13 1.237079E.02 2.90643-01 5.48723+02 1.4830E-08 1.82853-04

Step . 21

Elapsed Time . 20.07 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(NeV/g-s) Bq/em3 Ci/cm3 )LI/cu

otals. 8.58073+22 6.07353-09 1.2370823+02 3.18613+03 1.58573+04 4.28573-o0 4.29033-03
Production of B . 0. appm/y.
Production of Be O 0. appm/y.

Elapsed Time * 20.98 (y)
N/cm3 XATT/cm3 AB/em3 G(NeV/g*s) Bq/em3 Ci/em3 aLI/em3

otals. 8.58073+22 7.36123-13 1.237079E+02 2.6148E-01 5.6496E+02 1.5269E-08 1.87893-04

Step * 22

Elapsed Time . 21.05 (y)
-/Vm3 MATT/c3 JOULB/e3 G(NeV/grs) Bq/cm3 Ci/em3 AILI/cm3

otals. 8.5807E+22 6.0663E-09 1.2370823+02 3.1810E+03 1.5796E+04 4.2691E-07 4.2215E-03
Production of H * 0. appi/y.
Production of He * 0. appsly.

Elapsed Time . 21.98 (y)
Nf/em3 VATT/cM3 I JOULE/cm3 G(MeV/g-s) Sq/0m3 Ci/em3 ALI/em3

otals, 8.5807E+22 5.1230E-13 1.2370793+02 1.12903-01 5.4284E+02 1.4671E-08 1.7916E-04

Step * 23

Elapsed Time % 22.05 (y)
Ve/m3 WATT//m3 JOUXX/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/em3

otals. 8.5807E+22 6.0661E-09 1.2370823+02 3.18083+03 1.5773E+04 4.26293-07 4.2122E-03
Production of 3 I O. appm/y.
Production of Be 0. app0/y.

Elapsed Time . 22.98 (y)
I9/m3 WATr/0m3 JOULE/em3 GCMeV/g's) Eq/ce3 Ci/em3 ALI/em3

otalso 8.5807E+22 4.9597E-13 1.237079E+02 1.09303-01 5.2554E+02 1.42043-08 1.7345Z-04

Step . 24

Elapsed Time . 2303 (y)
N/cm3 WATT/eM3 ) E/=3 G(NeV/g e) Bg/m3 Ci/cam3 ALI/cm3

otals. 8.5807E+22 6.0572E-09 1.2370813+02 3.1746E+03 1.5665E+04 4.2337E-07 4.11673-03
Production of E * O. appm/y.
Production of Ee t 0. appm/y.

Elapsed Time 23.98 (y)
N/em3 WATT/cm3 JOULE/cm3 G(MeV/gre) Bq/os3 Ci/Cm3 ALI/cm3

otalsa 8.58073+22 4.4B713-13 1.237079E+02 9.8887E-02 4.75453+02 1.28503-08 1.5692E-04

Step. 25
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Elapsed Time * 24.00 (y)
N/cm3 RATr/cm3 J00E/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALZ/cm3

otals, 8.5807E+22 6.04763-09 1.237081+02 3.1679Z+03 1.5523E+04 4.1953E-07 4.00593-03
Production of HI 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 24.98 y)
N/cm3 WATr/cm3 J0UB3E/cm3 G(KeV/gs") Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.S807E+22 3.S003l-13 1.237079E+02 8.3752E-02 4.0268E+02 1.0883E-08 1.3290E-04

Step * 26

Elapsed Time . 25.06 (y)
N/cm3 OATT/cm3 JOULE/cm3 G(Mev/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0686E-09 1.237082E+02 3.1827E+03 1.5664E+04 4.2336E-07 4.19493-03
Production of H * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time , 25.98 (y)
N/cm3 X&AS/cm3 .JDULR/cm3 G(MeV/g*s) Sq/cm3 Ci/c.3 ALZI/cm3

otals, 8.5807E+22 4.0523Z-13 1.2370793.02 8.9305E-02 4.29382+02 1.1605E-08 1.4171E-04

Step i 27

Elapsed Time * 26.06 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.06953-09 1.2370823+02 3.1833E+03 1.5699E+04 4.2430E-07 4.21203-03
Production of B * O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 26.98 (y)
N/cm3 UIATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5S07E+22 5.9840E-13 1.237079E+02 2.1478-01 4.5445E+02 1.2282E-08 1.513SE-04

Step . 28

Elapsed Time * 27.11 (y)
N/cm3 WATT/cm3 JOULE/clA3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0s52z-0o 1.2370833+02 3.19443+03 1.5906E+04 4.2989E-07 4.3863E-03
Production of H * O. appm/y.
Production of He O 0. appm/y.

Elapsed Time 27.98 (y)
0N/cm3 WlTT/cm3 JoML/cm3 G(NeV/g*8) Bq/cm3 Ci/cm3 AIr/cm3

otals, 8.S07E+22 8.7223E-13 1.237079E+02 3.6003E-01 5.6065E+02 1.5153E-08 1.8745E-04

Step , 29

Elapsed Time 28.08 (y)
N/cm3 WaTT/cm3 J0UL3/c.3 G (MeV/gls) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5S8073+22 6.0767E-09 1.2370833+02 3.18843+03 1.59053.04 4.2986E-07 4.32793-03
Production of E 0. appm/y.
Production of He O. appm/y.

Elapsed Time * 28.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 7.9222E-13 2.2370793+02 2.8940E-01 5.9070E+02 1.596SE-08 1.96613-04

Step , 30

Elapsed Time * 29.11 Cy)
N/cm3 WATT/cm3 JOUI/cm3 G(MeV/g*s) Rq/cm3 Ci/cm3 AEI/cm3

otals, 8.58073+22 6.0961E-09 1.2370833+02 3.1950O+03 1.6048E+04 4.3373E-07 4.4383E-03
Production of H * O. appm/y.
Production of Be O 0. appm/y.

Elapsed Time * 29.98 (y)
NAT/cm3 ATY/cm3 JODLE/cm3 G(NeV/g-u) Bq/cm3 Ci/cm3 ABI/cm3

otalis 8.5807E+22 9.8976Z-13 1.237079E+02 3.92203-01 6.71623+02 1.8152E-08 2.2417E-04

Step . 31

Elapsed Time * 30.05 (y)
N/cm3 WATT/cm3 JbULH/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ABI/cm3

otals. 8.5807E+22 6.0690E-09 1.2370823+02 3.18293+03 1.59373+04 4.30462-07 4.2826E-03
Production of S * O. appm/y.
Production of He * O. appm/y.

Elapsed Time , 30.98 (y)
N/cm3 WATT/cm3 JWELE/cm3 Q(MeV/g s) Sq/cm3 Ci/cm3 aLI/Cm3

otalst 8.5807E+22 6.0077E-13 1.237079E+02 1.32403-01 6.36593+02 1.7205E-08 2.10103-04

Step, 32

Elapsed Time 31.03 (y)
0/cm3 WAIT/cm3 lOti/cm3 Q(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals,. 8.5907E+22 6.06103-09 1.237082E+02 3.1772E+03 1.58123+04 4.2734B-07 4.1902E-03
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Production of 1 O. appm/y.
Prodtction of Be O 0. appm/y.

Elapsed Time * 31.98 (y)
V/cm3 wATr/cm3 JOtlE/cm3 Ga(ev/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals 8.58071+22 5.4388B-13 1.2370791+02 1.1986E-01 5.7631E+02 1.5576E-08 1.9020E-04

Step . 33

Elapsed Time s 32.03 (y)
N/cm3 lATT/cm3 JOE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALr/cM3

otals. 8.58071+22 6.0598E-09 1.2370811h02 3.17641+03 1.57411+04 4.2542E-07 4.1590E-03
Production of 1 s 0. appm/y.
Production of Be O 0. appm/y.

Elapsed Time 32.97 (y) -
V/cm3 WATT/cm3 JOULE/cm3 G(NeV/grs) Bq/cm3 Ci/cm3 AL!/ca3

otals. 8.5807E+22 4.9548B-13 1.237079E+02 1.0920E-01 5.2502E+02 1.41901-08 1.73271-04

Step * 34

Elapsed Time 2 33.02 (y)
V/cm3 WATT/cm3 JOUE/cm3 G(NeV/ges) Bq/cm3 Ci/cm3 AL1/cm3

otals. 8.5B07E+22 6.0581E-09 1.237081E+02 3.1753E+03 1.5674E+04 4.2362E-07 4.1262E-03
Production of E 2 0. appm/y.
Production of Re 2 0. appm/y.

Elapsed Time s 33.97 (y)
N/cm3 WATT/cm3 JOU/cm3 (MeV/g*s) Bg/cm3 Ci/cm3 ALI/cm3

otalso 8.58071+22 4.51SE-13 1.2370792+02 9.9603E-02 4.7889E+02 1.29431-08 1.5805E-04

Step 2 35

Elapsed Time . 34.05 (y)
N/cm3 WATr/cm3 JOULE/cM3 GOMeV/g-s) SB/cw3 Ci/c=3 SLI/CI3

otals. 8.5807E.22 6.06761-09 1.237082E+02 3.1820E+03 1.5727E+04 4.2507E-07 4.2084E-03
Production of Y 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 34.97 (y)
N/cm3 WATT/cm3 JOULZ/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals2 8.58071+22 4.5626B-13 1.237079E+02 1.0055E-01 4.8346E+02 1.3066E-08 1.59561-04

Step , 36

Elapsed Time , 35.05 (y)
N/cm3 llATT/cm3 JOUL/cM3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807B+22 6.0677E-09 1.2370821+02 3.1820E+03 1.5732E+04 4.2519-07 4.2103E-03
Production of 1 O. appm/y.
Production of Be 2 O. appm/y.

Elapsed Time , 35.97 (y)
N/cm3 MATT/cm3 JOOBB/cm3 G(NeV/gs) Bq/cm3 Ci/cm3 ALt/cm3

otals 8.5807E+22 4.5961E-13 1.237079B+02 1.0129B-01 4.8700E.02 1.3162B-08 1.60731-04

Step , 37

Elapsed Time * 36.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G0NeV/g*s) Bq/cm3 Ci/cm3 ALI/ca3

otals. 8.5807B+22 6.0623E-09 1.237082B+02 3.17982.03 1.56792+04 4.2375E-07 4.15621-03
Production of B s 0. appm/y.
Production of Be * O. appa/y.

Elapsed Time * 36.97 (y)
N/cal WATT/cm3 JOuLE/cm3 GMeV/g*s) Sq/cM3 Ci/cm3 ALI/cm3

otals, 8.58071+22 4.39972-13 1.2370793.02 9.6961E-02 4.6619B+02 1.2600E-08 1.5386E-04

Step 2 38

Elapsed Time 2 37.04 (y)
NI/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals 8.5807B+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5715E+04 4.2473E-07 4.20451-03
Production of H O. appm/y.
Production of be . 0. appmay.

Elapsed Time , 37.97 C(y)
N/cm3 WATTS/ca3 JOU/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 4.4696E-13 1.2370791+02 9.8502E-02 4.7360E+02 1.28OOE-08 1.5630E-04

Step , 39
AJ3RP Peactor

AJURP OmaIa Veterans Affairs Hospital Reeactor Facility Activation

Elapsed Tim e 38.04 (y) Cooling Time 0.

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALl/cm3 S/2

N 14 2.64841+17
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N 15 9.72873+14
Na 23 1.4723E.16
Al 27 3.2262E+17
K 39 4.6135E+16
K 40 5.7B80E+12 1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10 1.260E+O5(Ny) K 40
K 41 3.3294E+15

Ca 40 5.8480E+16
Ca 42 3. 9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577Z.16
Ti 48 5.2096E+17
Ti 49 3.8231Z+16
Ti 50 3.6606E+16

V SO 4.7693E+14 1.2289E-23 8.3329B+01 9.5324E-12 7.0337E-11 1.9010E-2i 3.4479E-16 1.489E+.11(y) V 50
V 51 1.90298+17

Cr SO 5.2922E+18
Cr.51 8.0359E+07 1.36481-13 4.71261-07 9.4923E-02 2.32723+01 6.2897E-10 8.8486E-07 2.7703+01 (d) Cr 51
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8806E+18
Cr SS 2.47283+02 1.4229E-13 4.36063-11 4.2634E-04 8.06893-01 2.1808E-11 1.1301E-09 3.540E+00 (m) Cr 55
Mn 55 8.2737E+20
Mn 56 1.9982B+08 6.03323-09 8.08093-05 3.15953+03 1.49183+04 4.0319E-07 3.7296E-03 2.5793+00 (h) no 56
Fe 54 4.9638E+21
Fe 55 7.54973+10 5.7218E-13 7.1246Z-05 1.2610B-01 6.06325+02 1.63873-08 2.00105-04 2.7353+00 (y) Fe SS
Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.3759E.20
Fe 59 8.0563E+08 3.0416E-11 1.6870E-04 2.1512E+01 1.45265+02 3.9258E-09 2.6125E-04 4.4503+O1 td) Fe 59
Co S9 8.45063+16
Co 60ml 3.6604E+03 4.1217E-14 3.7368E-11 3.4834E-03 4.03745+00 1.09123-10 6.86633-09 1.0473+01 (i) Co 60ml
Ni 58 5.99973+17
Ni 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Co 63 1.5687E+18
Cu 64 8.2059E+05 6.3030E-13 4.15825-08 2.95185-01 1.24383+01 3.36183-10 1.4932E-06 1.2705+01 (h) Cu 64
Cu 65 6.9920E+17
Cu 66 1.04925+03 4.3878E-13 1.93723-10 2.42275-02 2.37655+00 6.42313-11 3.8025E-08 5.1003+00 (m) Cu 66
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
Zn 68 9.3164E+1S

AJBRF Reactor

Nuclide N/Cm3 WATT/cm3 JOULZ/cm3 G(NeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.3263E.16
As 76 8.0992E+05 1.4176E-12 1.9380E-07 3.19693-01 5.9245E+00 1.60123-10 9.4793E-06 1.097E+00 (d) As 76
Br 79 3.0672E+14
Br 81 i.9837E+14
Rb 85 8.1655.+15
Rb 87 3.1488E+15 1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.89705-14 2.16173-09 4.796E+04(My) Rb 87
Mo 92 1.6304E+16
Mo 94 1.01632+16
Mo 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511Z+16
IfolO 1.0580E+16
AglO7 9.29475+14
AglOg 8.63525+14
AgliO 4.7981E+01 2.6090E-13 9.29795-12 5.83035-03 1.34645+00 3.63885-11 S.8S76Z-10 2.4703+01 (a) AgllO
Sbl2l 1.06793+16
Sb122 8.4273E.05 4.02743-13 1.35353-07 1.36745-01 2.50763.00 6.77723-11 4.2646E-06 2.6963+00 (d) Sb122
6b123 7.9872Z+15
Bal30 1.49273+14
Ba132 1.4223E+14
Bal34 3.4036E+15
Ba135 9.2828E+15
Bal36 1.1060E+16
Ba137 1.5817E+16
Bal38.- 1.0096E+17

W180 4.7342E+12
1182 * 1.0455E+1S

-W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+15

here are 81 Nuclides.

Totalss 8.5807E+22 6.0677E-09 1.237082E+02 3.18203+03 1.5722E+04 4.2493E-07 4.20713-03
aJBRF Reactor

A3JRF Omahxa Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time , 38.04 (y) Cooling Time 0.
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COMPOSITION

E rldon ATOMES/cm3

2. 71540+07
Be 5.90407E+04
Li 0.00000E+00
Be 0.00000E+00
B 2.79075E-02
C 2.43894E+07
N 2.65812E+17
0 1.0146SE-O5

Na 1.47231E+16
eg 6.76916E+05

Al 3.22619E+17

Si 4.97042E+06
S 2.74480E-02

C1 3 .12717E+04
Ar 1.93051E+04

K 4.g4701E+16
Ca 6.03257E+16
SC 5.93506E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.217993+20
)mu 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.90373E+06
Ge 1.22270E+02
As 8.32629E+16
Se 5.33972E+08
Br 6.OS009E+14
Kr 5.7s601E+06
Rb 1.13142E+16 -

Sr 7.80335E+06
Y 1.00067E+01

Zr 4.44062E+03
Nb 1.15850E+04
140 1.09868E+17
Tc 2.11884E+07
Ru 5.1773SE+06
Pd 3.25921E+05
Ag 1.79299E+15
Cd 1.38286E+08
In S.01239E-06
Sn 5.34766E+06
Sb 1.86661E+16
Te 3.22321.E+08

I 4.49220E-03
xe 2.66811E+06
Cs 5.56436E+05
Ba 1.40818E+17
La 2.18525E+06
Ce 0.00000E+OO
pr 0.00000E+00
Nd 0.00000E+00
Pm 0.00000E+00
SM O.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
Tb 0.00000E+00
Dy 0.00000E+00
So 0.00000E+00
Er 0.00000E+00
Tm 0.00000E+00
Yb 0.00000E+00
Lu 0.00000+00
8f 8.68075E-02
Ta 1.19689E+05

W 3.94SlSE+15
Re 1.23734E+07
Th 0.00000E+00

U 0.00000E+00
Np 0.00000E+00
Pu 0.00000E+00

Production of 8 0. appm/y.

Production of Be s 0. appm/y.

AJ8RF Reactor
AJBRF Omaha Veterans Affairs 1ospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group R-range NeV/ce3*s Photons/cm3*s

1 ( 10 -, 100 KV) 1.0644E+00 1.9353E+01

2 C 0.1 -. 0.2 Mev) 1.0811E+00 6.9747E+00

3 C 0.2 -, 0.4 MeV) 8.7608E-01 2.9203E+00
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C 4
S
6
7
8
9

10
11
12
13
14
15

0.4 -> 0.6 MeV)
0.6 -> 0.8 MeV)
0.8 -> 1.0 MeV)
1.0 -. 1.22 MeV)

(1.22 -. 1.44 MeV)
(1.44 -. 1.66 MeV)
(1.66 -> 2.0 MeV)

2.0 - 2.5 MeV)
2.5 - 3.0 MeV)
3.0 -. 4.0 MeV)
4.0 -, 5.0 MeV)
5.0 -> 6.5 MeV)

4.7834B+00
3.7145E-01
1.2489E+04
9.7726E+01
1.0303E+02
1.3642E-01
7.4250E+03
4.5194E+03
7.9297E+02
7.9524E+01
O. OO00E+00
0.0000E+00

9.5667E+00
S.3064E-01
1. 3877E+04
8.8041E+01
7.74635+01
8.8013E-02
4.0574E+03
2.00865+03
2.8835+,02
2.2721E+01
0.0000100
0. 0000E+00

18-Group gamsea source distribution (Photons/cm3-s)

SCRLU-ORNL 18-Group gamma Library from 10 MeV to 10 SeV

0.0000E+0O 0.0000E+00 0.0000E+00 0.0000E+00 2.2721E+01 2.8835E+02

2.0086E+03 4.0574E+03 7.7551.E01 8.80418+01 1.3877E+04 5.3064E-01

9.5667E+00 1.46015+00 1.4601+O00 6.9747E+00 9.6763E+00 9.67635+00

A7BRF Reactor
AJ.RF Omnaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time . 338.65 (d)

Nuclide N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

N 14
N 1S

Na 23
Al 27

X 39
40

1C 41
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni S8
Ni 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Za 67
Zn 68
Za 70
As 75
Er 79
Br 81
Rb 85
Rb *7
Mo 92
Mo 94

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.6135E+16
5.7880E+12
3.3294E+15
S.8480E+16
3.9031E+14
8.1440E+13
1.2584ElS
2.4130E+12
1.1281E+14
S. 8301E+16
5.2577E+16
S.2096E+17
3.8231E+16
3.6606E+16
4.7693E+14
1.9029E+17
S.2922E+18
1.0206E+20
1.1571E+19
2.8806E+18
8.2737E+20
4.9638E.21
5.9687E+10
7.7852E+22
1.7989E+21
2.37595+20
8. 4506E+16
5.9997E+17
2.3111E+17
1.0047D+16
3.2027E+16
8.1610E+15
1.5687B+18
6.9920E+17
2.40841+16
1.3826E+16
2.031E+135
9.3164E+15
2.9733S+14
8.3263E+16
3.0672E+14
2.9837B+14
8.1655E+15
3.1488E+15
1.6304S+16
1. 0163E+16

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.6844E-15 6.1691E-10 Y 40

1. 2289Z-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.44792-16 V 50

4.5235S-13 5.6326E-05 9.9696E-02 4.7935E+02 1.2955E-08 1.5820E-04 Fe SS

1.8202E-17 3.9749E+01 0.0000S+00 1.44192-03 3.89701-14 2.1617S-09 Rb 87

AJBRF Reactor

Nuclide N/cm3 WArr/cm3 7OULZ/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

Mo 95
Mo 96
Mo 97

Mo 98
MolOO
AglO7
AglO9
Sbl2l
6bl23
sa130
Bal32

1.74991E+16
1.83265+16
1.0492E+16
2.6511E+16
1. 0580E+16
9.2947S+14
8.6352E+14
1.0679E+16
7.9872E+15
1.4927E+14
1. 4223E+14
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Bal34 3 .4036E+15
Ba135 9.28288+15
8al36 1.1060E+16
Bal37 1.5817R+16
Bal38 1.0096E+17

W180 4.7342E+2
W182 1.0455E+1S
W183 5.6455E+14
11184 1.20883+l5
1186 1.1216CE15

338.6 (d) 4.5238E-13 1.237079E+02 9.9698E-02 4.7935E+02 1.2955E-08 1.5820E-04

AJBRF Reactor
AJHRF Omaha Veterans Affairs Nospital Reactor Facility Activation

At Cooling Time 338.65 (d)

Energy distribution of decay gamma-rays

Group Blrange NeV/cm3*a Photon/cm3*s

1 ( 10 -t 100 reV) 7.9668B-01 1.4485E+01

2 ( 0.1 -. 0.2 HeV) 0.0000+00 0.0000+00

3 C 0.2 -> 0.4 KMeV) 0.0000+00 0.00003+00

4 ( 0.4 -> 0.6 MeV) 1.01S1B-09 2.0301E-09

5 C 0.6 -0 0.8 MeV) O.OOOOE+00 0.00003+00

6 C 0.6 -e 1.0 YeV) 0.00003+00 0.0000+00

7 C 1.0 -e1.22 KeV) 0.0000+00 0.0000+00

8 (1.22 -e1.44 lleV) 0.0000+00 0.00003+00

9 (1.44 -. 1.66 KeV) l.SS25E-05 1.0016E-05

10 (1.66 -2 3.0 KeV) 0.0000+00 0.00003+00

11 C 2.0 -. 2.5 MeV) 0.0000+00 0.0000E+00

12 C 2.5 -> 3.0 HeV) 0.0000+00 0.0000E+00

13 C 3.0 -, 4.0 leV) 0.OOOOE+00 0.0000Z+00

14 C 4.0 -> 5.0 34eV) O.OOOOE+00 O.OOOOE+00

15 ( 5.0 -, 6.5 Nev) 0.0000+00 0.00003+00

18-Group gamma source distribution (Photons/cm3*s)

SCALE-ORNL 18-Group gamm Library from 10 MeV to 10 XeV

0.0000+00 0.0000+00 0.00003+00 0.0000E+00 0.0000+00 0.0000+00

0.0000+00 0.0000+00 1.0016E-05 0.0000E+00 0.0000+00 0.0000+00

2.03013-09 O.OOOOZ+00 0.00003+00 0.0000o+00 7.24253+00 7.24253+00

AJRRF Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 338.65 (d)

COMPOSITION

ELEMENT ATOM4ES/cm3

1 2.71540E+07
Re 5.90407E+04
Li 0.00000E+00
Be 0.00000E+00

B 2.79075E-02
C 2.43867E+07
N 2.65B12E+17
0 1.02782E-05

Na 1.47231E+16
Mg 6.77500E+05
Al 3.226192+17
Si 4.970433+06
S 2.84055E-02
Cl 3.14.113.E+04
Ar 1.91223E+04
- X 4.94701E+16
Ca 6.032573+16
Sc 6.07531E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co -8.45059E+16
Ni E.81316E+17
CD 2.26793E+18
zn 4.95553E.16
Ga 2.90405E+06
Ge 1.22343E+02
As *.32629E+16
Se 5.34782E+08
Br 6.05099S+14
rr 5.78974E+06
Rb 1.13142E+16
Er 7.91985E+06

Y 1.00517E+01
Zr 4.45843E+03
Jb 1.212213.E+04
Ho 1.09868E+17
Tc 2.12690E+07
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RU 5.17756E+06
Pd 3.160SE+O05
Ag 1.79299E+15
Cd 1.38437E+08
In o.OOOOOE+00
Sn 5.36764E+06
Sb 1.86661E+16
Te 3.25399E+08

I 4.58312E-03
Xe 2.72156E+06
Cs 5.56476E+05
Ba 1.40818E+17
La 2.18542E+06
Ce 0.00000E+00
Pr 0.00005E+00
Wd 0.00000+00
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000OO00
Gd O.OOOOOE+00
Tb 0.OoOOOE+00
Dy 0.00000E+00
Bo 0.000000E+0
Er 0.OOOOOE+00
TM 0.00000E+00
Yb O.OOOOOE+00
LU 0.00000E+00
Hf 8.68077E-02
Ta 1.22495E+05
N 3.94515E+15

Re 1.24407E+07
Th O.OOOOOE+00

U 0.0000000E+
Hp O.OOOOE+00
Pu 0.0000000E+

Totals. 8.58066E+22

AJ8RP Reactor 
AJBRP soil (Side) Flux

AaBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time DCSv/h) Bq/g Bq/cm3 Ci/m3 ALI/cm3 WATTjcm3 JOULE/cm3

zero 7.955E-04 1.958E+03 1.S72E+04 4.249E-01 4.207E-03 6.068E-09 1.237082E+02

338.6 (d) 2.492E-08 5.969E+01 4.7932+02 1.296E-02 1.582E-04 4.524E-13 1.237079B+02

AJBRF Reactor 
AJBRF Soil (Side) Flux

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000E+00(cm3) of Rebar

Time Becquerel Sv/h ALI Watt

zero 1.572E+04 7.955E-04 4.207E-03 6.068E-09

338.6 (d) 4.7931+02 2.492Z-08 1.582E-04 4.524E-13

AJBRF Reactor 
AaBRF Soil (Side) Flux

AJBRIP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/lg 5W/Kg Ci/Yg Kev/rs

zero 1.958E+06 7.556E-10 5.292E-05 3.182E+03

338.6 (d) 5.9691+04 5.634Z-14 1.613E-06 9.9701-02

A.BXF ReactOr 
AJBRP Soil (Side) Flux

AJBPF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h W/9 C1 Index

zero 1.958E+03 7.955E-04 7.556E-10 3.319E+03

338.6 (d) 5.969E+01 2.4921-08 5.6341-14 1.9901-01

Elapsed Time.

Step 1 v Activation of
Cold Pause of

Step 2 . Activation of
Cold Pause of

step 3 v Activation of
Cold Pause of

Step 4 v Activation of
Cold Pause of

Step 5 Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 t Activation of
Cold Pause of

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

2.276825+06(s), i.e.
2.92592E+07(m), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682Z+06(a), i.e.
2.92592E+07(S), i.e.

2.27682E+06(8), i.e.
2.925922+07(s), i.e.

2.27682E+06(s), i.e.

2.92592E+07(t), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

26.35 (d) 26.35 (d)

338.65 (d) 365.00 (d)

26.35 (d) 1.07 (y)

338.65 (d) 2.00 (y)

26.35 (d) 2.07. (y)
338.65 (d) - 3.00 (y)

26.35 (d) 3.07 (y)
338.65 (d) 4.00 (y)

26.35 (d) 4.07 (y)

338.65 (d) 5.00 (y)

26.35 (d) 5.07 (y)

338.65 (d) 6.00 (y)

26.35 (d) 6.07 (y)

338.65 (d) 6.99 (y)

Intervals * 2

Intervals i 2

Intervals t

Intervals i

2

2

Intervals t 2

Intervals 2

Intervals 2
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Step 8 . Activationi
Cold Pause c

Step 9 s Activation e
Cold Pause

Step 20 s Activationc
Cold Pause c

step 21 . Activation c
Cold Pause c

Step 12 .Activation c
Cold Pause c

Step 13 a Activation o
Cold Pause o

Step 14 . Activation o
Cold Pause e

Step 15 Activation a
Cold Pause O

Step 16 . Activation a
Cold Pause o

Step 17 * Activation o:
Cold Pause a

Step 18 . Activation o:
Cold Pause a1

Step 19 . Activation DI
Cold Pause el

Step 20 * Activation d1
Cold Pause ol

Step 21 * Activation of
Cold Pause of

Step 22 . Activation of
Cold Pause of

Step 23 i Activation of
Cold Pause of

Step 24 . Activation of
Cold Pause of

Step 25 . Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 . Activation of
Cold Pause of

Step 28 Activation of
Cold Pause of

Step 29 Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

Step 31 * Activation of
Cold Pause of

Step 32 . Activation of
Cold Pause of

Step 33 . Activation of
Cold Pause of

Step 34, Activation of
Cold Pause of

Step 35 . Activation of
Cold Pause of

Step 36 Activation of
Cold Pause of

Step 37 i Activation of
Cold Pause of

Step 38 . Activation of
Cold Pause of

Step 39 . Activation of
Cold Pause of

of 2.276821+06(a), i.e.
Of 2.92592B+07(s), i.e.

Of 2.27682406(8), i.e.
3f 2.925929+07(s), i.e.

)f 2.276829+06(s), i.e.
,f 2.925923+07(S), i.e.

,f 2.276823+06(m), i.e.
If 2.92592Z+07(s), i.e.

of 2.276821+06(s), i.e.
Df 2.925923+07Cs), i.e.

Jf 2.276821+06(s), i.e.
,f 2.9

2
5923+07Cs), i.e

f 2.27682B+06(s), i.e.
Jf 2.92592E+07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.925921+07(s), i.e.

f 2.27682B+06(s), i.e.
f 2.925929+07(s), i.e.

f 2.276829+06(s), i.e.
f 2.92592E+07(s), i.e.

f2.276829+06(s), i.e.
f2.92592E+07(s), i.e

f2.276B23+06(s), i.e.
f2.92592Z+07(s), i.e.

3.310209.06(s), i.e.
2.82258B+07(a), i.e.

2.826001+06(s), i.e.
2.871009.07(s), i.e.

2.14200E+06(a), i.e.
2.93940E+07(s), i.e.

2.124001+06(s), i.e.
2.94120B+07(s), i.e.

1.3B0601+06(d), i.e.
3.01354E+07(a), i.e.

6.893301+05(s), i.e.
3.084671+07(a), i.e.

2.37945B+06(s), i.e.
2.915659+07(m), i.e.

2.45055E+06(m), i.e.
2.90854E+07(s), i.e.

4.18396E+06(s), i.e.
2.73520B+07(s), i.e.

3.160701+06(5), i.e.
2.837538+07(s), i.e.

4.29096B+06(s), i.e.
2.724509+07(s), i.e.

2.374749+06(s), i.e.
2.916132+07(s), i.e.

1.678279+06(s), i.e.
2.995771+07(s), i.e.

1.58702B+06(s), i.e.
2.994903+07(g), i.e.

1.45885E+06(s), i.e.
3.007721+07(s), i.e.

2.27682E+06(S), i.e.
2.925929+07(s), i.e.

2.27682B+06(s), i.e.
2.92592E+07(s), i.e.

1.80003Z+06(s). i.e.
2.97360E+07(s), i.e.

2.27682E+06(a), i.e.
2.92592E+07(s), i.e.

2.27682E+06(a), i.e.
2.92s92E+07(s), i.e.

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.25 Cdl
338.65 Cd)

26.35 (d)
338.6S (d)

26.35 Cd)
338.65 (d)

26.35 Cd)
338.65 Md)

26.35 (d)
338.65 (d)

26.35 Cd)
338.6S (d)

26.35 (d)
338.65 Cd)

38.31 (d)
326.69 Cd)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 Cd)

24.58 (d)
340.42 Cd)

15.98 (d)
349.02 Cd)

7.98 (d)
337.02 Cd)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 Cd)

36.58 Cd)
328.42 (d)

49.66 Cd)
315.34 (d)

27.49 (d)
337.52 Cd)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 Cd)

16.88 (d)
348.12 (d)

26.35 Cd)
338.65 Cd)

26.35 (d)
338.63 (d)

20.83 (d)
344.17 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

7.07 (y)
7.g9 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 Cy)

10.06 Cy)
10.99 (y)

11.06 Cy)
11.99 C)'

12.06 Cy)
12.99 g y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 C'Y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 Cy)

18.06 (y)
18.99 (y)

19.09 (y)
19.98 Cy)

20.07 Cy)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 Cy)

24.00 (y)
24.98 Cy)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33.97 (y)

3f.05 (y)
34.97 Cy)

35.05 (y)
35.97 (y)

36.03 (y)
36.97 (y)

37.04 (y)
37.97 (y)

38.04 Cy)
38.97 (y)

Intervals . 2

Intervals . 2

Intervals i 2

Intervals , 2

Intervals i 2

I

Intervals .

Intervals ,

Intervals i

2

2

2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals * 2

Intervals .

Intervals .

2

2

Intervals * 2

Intervals . 2

Intervals . 2

Intervals . 2 -

Intervals * 2

Intervals . 2
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Step 40 Activation of 7.76520E+04(a), i.e. 21.57 (h)

Cooling Times (a)

3 .1458E+07

364.1 (d)

A;7BRP Reactor

Step , 1

Elapsed Time . 26.35 (d)
N/em3 WAIT/cm3 J7OULE/c3 G(MeV/g*s) Bq/cm3

otalst 8.5807E+22 6.0671E-09 1.2370S13+02 3.1819E+03 1.52573+04
Production of B * O. appm/y.

Production of Be O. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WATT/cm3 JOaLl/Ce3 G(4eV/g*a) 9q/ee3

otalos 8.5807E+22 1.054SE-13 1.237079E+02 2.3236E-02 1.1171E+02

Step . 2

Elapsed Time . 1.07 (y)

N/cm3 WATT/Cal JOUL3/Cm3 G(MeV/g*a) Eq/cm3

otals. 8.58073+22 6.0673E-09 1.237081E+02 3.1819E103 1.5367E+04
Production of H O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 2.00 (y)

N/cm3 WATT/cm3 JOULE/cm3 e (MeV/g-s) Bq/cm3
otals, B.SB07E+22 1.87203-13 1.2370792+02 4.1272E-02 1.9843E+02

Step * 3

Elapsed Time * 2.07 (y)

N/cm3 WATT/cm3 JULEX/cm3 G(MeV/g*A) Bq/cem3
otals, 8.S8O71+22 6.0674E-09 1.237082E+02 3.1820E+03 1.5452E+04

Production of P * O. appm/y.
Production of Be . 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULR/cm3 G(MeV/gs) Bq/cm3

otals. 8.5807E+22 2.5081S-13 1.23707PE+02 5.52723-02 2.65753+02

Step . 4

Elapsed Time * 3.07 (y)
N/Cm3 WATT/ca3 JOULE/cm3 G(teV/g*s) Bq/cm3

otals. 8.5807E+22 6.06751-09 1.2370828+02 3.1820E+03 1.55181*04

Production of l * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 4. Oo (Y)
N/cm3 WATT/CM3 JE Ec/m3 G(eV/gaS) sq/cm3

otals: 8.5807E+22 3.00121-13 1.2370798+02 6.6140E-02 3.1800+02

Step . S

Elapsed Time * 4.07 (y)

N/cm3 WATT/cm3 JOULB/cm3 G(MeV/gas) Bq/em3
otals. 8.5807E+22 6.0675E-09 1.237082E+02 3.1820E+03 1.5570E+04

Production of R . 0. app/my-
Production of Be t O. appm/y.

Elapsed Time 5.0e0 (y)
N/ee3 WZTT/eml JOULE/cm3 G (MeV/g's) Sq/cm3

otals, 8.58073+22 3.38403-13 1.237079E+02 7.45773-02 3.5856E+02

Step s 6

Elapsed Time i 5.07 (y)
N/em3 WATT/em3 JOULE/cm3 G(MCV/g*x) Sq/em3

otals, 8.5807E+22 6.06761-09 1.237082Z+02 3.1820E+03 1.56103+04
Production of R a 0. appm/y. F

Production of Re O. appm/y.

Elapsed Time , 6.00 (y)

Y/cm3 WAXT/cm3 JOULE/ea3 G(MeV/g*s) Bq/cm3
otalsa 8.5807E+22 3.6812E-13 1.237079E+02 8.1125E-02 3.9005E+02

Step , 7

Elapsed Time 6.07 (y)
N/CD3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/em3

38.97 (y) Intervals . 2

Ci/em3
4.1235E-07

Ci/cm3
3.0193E-09

Ci/ce3
4.1533E-07

Ci/cm3
5.3630E-09

Ci/em3
4.1763E-07

Ci/cm3
7.1823E-09

Ci/em3
4.1942E-07

C /oem3
8.59468-09

Ci/em3
4.2080E-07

Ci/Cm3
9.6909E-09

Ci/Cm3
4.21883-07

Ci/em3
1.0542E-08

Ci/cm3

ALI/cm3
4.05271-03

ALI/Ca3
3.6871E-OS

ALI/cm3
4.0898E-03

ALI/cm3
6.5491g-05

ALI/em3
4.1179E-03

ALI/Cm3
8.7707E-OS

ALI/cm3
4.1397E-03

ALI/cm3
1.60495-04

ALI/cm3
4.1567Z-03

Awl/cm3
1.1834E-04

ALI/em3
4.1698E-03

ALI/cm3
1.2S73E-04

ALI/cal
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otalsa B.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.3640E+04 4.22721-07 4.1800E-03
Production of 1 O. appmly.
Production of Be 0. app/y.

Elapsed Time * 6.99 (y)
'N/em3 16AS/cm3 JOULE/ca3 G(MCV/g*s) Bq/em3 Ci/cm3 ALI/Cm3

otals. 8.58073+22 3.9118E-13 1.2370792+02 8.6209E-02 4.1449E+02 1.12033-08 1.36BO-04

Step* 8

Rlapsed Time . 7.07 (y)
N/cm3 WaTT/clm3 JOULE/cM3 G(NeV/g9s) Bq/cm3 Ci/Cem3 LI/em3

otals. 8.5807E+22 -6.06763-09 1.237082E+02 3.1820E+03 1.56643+04 4.23363-07 4.18793-03
Production of 8 i O. appm/y.
Production of he . O. appmy.

Elapsed Time * 7.99 (y)
Y/cm3 WATT/Cm3 JOULEZ/em3 G(NeV/g-s) Bq/em3 Ci/cm3 ALI/cm3

otalss 8.5B073+22 4.0909E-13 1.237079E+02 9.01553-02 4.33473+02 1.17153-08 1.43063-04

Step. 9

Elapsed Time * 8.07 (y)
h/cm3 VATT/cm3 ZOULE/e3 GLMeV/gs) q/em3 Ci/cm3 ALI/em3

otals. -8.5B073+22 6.0676E-09 1.2370823+02 3.18203+03 1.5683E+04 4.23873-07 4.1941E-03
Production of E * O. Appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (Y)
Y/em3 NATr/Cm3 JOULE/em3 G(MeV/g*s) Eq/em3 Ci/cm3 ALI/em3

otals 8.58073+22 4.22993-13 1.2370793+02 9.3219E-02 4.4820E+02 1.21133-08 1.47923-04

Step * 10

Elapsed Time * 9.07 (y)
N/cm3 WXTr/em3 JOULE/eel G(MeV/gr) Bg/cm3 Ci/em3 ELI/cm3

otals. 8.58073+22 6.06772-09 1.237082E+02 3.1820B+03 1.5698E+04 4.24263-07 4.1989E-03
Production of R . 0. appm/y.
Production of He . O. Appley.

Elapsed Tim * 9.99 (Y)
N/em3 WATT/em3 JOULE/el G(NeV/g s) Bq/em3 Ci/em3 ALI/Wm3

otals. 8.5807E+22 4.3378E-13 1.237079E+02 9.55973-02 4.5963E+02 1.2422E-08 1.$170E-04

Step * 11

Elapsed Time s 20.06 (y)
Y/em3 WATT/cm3 JOJL/cm3 G(MeV/g*s) 8q/cm3 Ci/cm3 ALI/em3

otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.5709E+04 4.24562-07 4.2026E-03
Production of R. . O. appe/y.
Production of Be 0. appm/y.

Elapsed Time r 10.99 (y)
N/em3 WATr/cm3 JOULE/e G(WeV/g-s) Bq/e3 Ci/em3 ALI/em3

otals, 8.5807E+22 4.4215E-13 1.2370793+02 9.74423-02 4.6850.+02 1.26623-08 1.54623-04

Step * 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/em3 JOULE/e G (MeV/g a) Bq/em3 Ci/em3 ALI/eel

otalst 8.5807Z+22 6.0677E-09 1.2370823+02 3.1820E+03 1.5717E+04 4.24803-07 4.20543-03
Production of E * 0. appm/y.
Production of Re . 0. appe/y.

Elapsed Time * 11.99 (y)
NI/eml NAT/em3 JOULE/03 G(NeV/gse) Bq/em3 Ci/em3 ALI/cm3

otalst 8.5807E+22 4.4865E-13 1.237079E+02 9.t875E-02 4.7539E+02 1.2848E-08 1.5690E-04

Step . 13

Elapsed Time * 12.06 (y)
J/em3 rWXT/em3 JOULE/em3 G(MeV/l*s) Bq/cm3 Ci/em3 ABI/em3

otalss 8.58073+22 6.06771-09 1.2370823+02 3.1820E+03 1.5724E+04 4.2498E-07 4.2077E-03
- Production of R * 0. appm/y.

Production df e s 0. appm/y.

Elapsed Tfee 12.99 (y)
I/eem3 AIT/cm3 JOULE/eml G(MeV/gem) q/cem3 Ci/em3 aLI/CM3

otalst 8.5807E+22 4.5370E-13 1.237079E+02 9.9988E-02 4.80743.02 1.2993E-0 1.S866E-04

Step : 14

Elapsed Time s 13.06 (y)
N/eem3 KAT/em3 JOULE/cm3 G(MeV/g9e) Bq/em3 Ci/cm3 ALI/cm3

otals. 8.5S07E+22 6.06773-09 1.2370823+02 3.1820E+03 1.5730E+04 4.25123-07 4.20943-03
Production of B 3 O. appm/y.
Production of Be * O. appm/y.
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Elapsed Timee 13.99 (y)
N/cm3 ldTT/cM3 JOULE/cm3 G(MeV/grs) Bq/cm3

otals. 8.5807B+22 4.5762E-13 1.237079E+02 1.0085E-01 4.8489E+02

Step * 15

Elapsed Tilne 3 14.06 (y)
N/cm3 WA7T/cm3 JOUIE/cm3 G(MeV/g s) Bq/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5734E+04
Production of 1 . O. appm/y.
Production of He . O. appm/y.

Elapsed Time * 14.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G (MeV/gVs) Bq/cm3

otals. 8.5807E+22 4.6066Z-13 1.237079E+02 1.0152E-01 4.8812E+02

Cifc3 ALI/cm3
1.3105E-08 1.6003E-04

Ci/ce3
4.2523E-07

Ci/cm3

1.3192E-08

ALI/cm3
4.2107E-03

ALI/cm3
1.6110E-04

Step * 16

Elapsed Time * 15.06 (yj
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s)

otals, 8.5807E+22 6.06772-09 1.2370821+02 3.1820E+03
Production of B O. appm/y.
Production of Be . O. appm/y.

Elapsed Time * 1S.99 (y)
N/cm3 WATT/cm3 JOLn/cm3 G(Mev/g-s)

otals. 8.58071+22 4.63021-13 1.2370792+02 1.02041-01

Step * 17

Elapsed Time . 16.06 (y)
N/cm3 WATT/cm3 JwOB/cm3 G(MeV/g*s)

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03
Production of H O. appm/y.
Production of He . O. appm/y.

Elapsed Time 16.99 (y)
N/cm3 WATT/cm3 JOULIE/cm3 G(MeV/g*s)

otals. 8.5807E+22 4.64BS-13 1.2370791+02 1.02451-01

Step * 18

Elapsed Time 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s)

otals, 8.5807E+22 6.06771-09 1.237082E+02 3.18201+03
Production of H . O. appm/y.
Production of He * O. appm/y.

Elapsed Time . 17.99 (y)
N/cm3 WATr/cm3 JOULI/cm3 G (MeV/9 -)

otals. 8.5807E+22 4.66272-13 1.237079E+02 1.0276E-01

Step . 19

Elapsed Time . 18.06 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g5)

otals. 8.S807E+22 6.0677E-09 1.2370821+02 3.1820E+03
Production of B D 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time * 18.99 Cy)
N/cm3 WATT/cm3 JO0LE/cm3 G(NeV/gSs)

otalss 8.58071+22 4.6738E-13 1.237079E+02 1.0300Z-01

Step * 20

Elapsed Time * 19.09 (y)
N/cm3 WATT/cm3 JOULS/c=3 G0MeV/gos)

otals. 8.5807E.22 6.0779E-09 1.237083E+02 3.1892E+03
Production of 1 t 0. appm/y.
Production of He * O. appm/y.

Bq/cm3
1.5737E+04

Bq/cm3
4.9062E+02

Bq/cm3
1.5739E+04

Bq/cm3
4.9256E+02

Bq/cm3
1.57411+04

Bq/cm3
4. 9407E+02

Bq/cm3
1.5743E+04

Bq/cm3
4.9524E+02

Ci/cm3
4.2532E-07

Ci-/ce3
1.3260E-08

Ci/ce3
4.2538E-07

Ci/cm3
1.3312E-08

Ci/cm3
4. 25441-07

Ci/cm3
1.3353E-08

Ci/cm3
4.2548E-07

Ci/cm3
1.3385E-08

Ci/cm3
4.2859E-07

Ci/cm3
1.4830S-08

Ci/cm3
4.2857E-07

Ci/cm3
1.5269E-08

ABI/cm3
4.2118E-03

ALI/cm3
1.6192E-04

ALI/cm3
4.2126E-03

ALI/cm3
1.62562-04

ALI/cm3
4.2132E-03

ALI/cm3
1.6306E-04

ALI/cm3
4.2137E-03

ALI/cm3
1.6345E-04

ALI/cm3
4.3209E-03

ALI/cm3
1.8285E-04

ALI/cm3
4.2903E-03

ALI/cm3
1.87B9E-04

Bq/cm3
1.5858E+04

Elapsed Time a 19.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gS-) Bq/cm3

otals. 8.5807E+22 7.6666E-13 1.237079E+02 2.9064S-01 5.4872E+02

Step * 21

Elapsed Time 20.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Bq/cm3

otals. 8.5807E+22 6.0735S-09 1.237082S+02 3.1861E+03 1.5857E+04
Production of B * O. appm/y.
Production of He 0 O. appm/y.

Elapsed Time . 20.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3

otals. 8.58071+22 7.3612E-13 1.2370791+02 2.6148E-01 5.6496E+02
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Step 22

Elapsed Time . 21.05 (y)
MI m3 WcrT/cm3 JOMZ/cxi3 G(MeV/g-o) Bq/cm3 Ci/c03 ALI/cm3

otals. 8.5807E+22 6.0663E-09 1.2370823+02 3.1t10E+03 1.57963.04 4.2691B-07 4.2215E-03
Production of E I O. appm/y.
Production of Be . 0. appm/y.

Elapsed Time s 21.98 (y)
X/cm3 UTT/cM3 JOUIX/cml G((eV/gr) Bq/cm3 Ci/Cm3. AEI/cm3

otals. 8.58073+22 5.12303-13 1.237079E+02 1.1290S-01 5.42843S02 1.4671E-08 1.79163-04

Step * 23

Elapeed Time * 22.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otalsx 8.58073+22 6.0661E-09 1.237082E+02 3.18083+03 1.57732.04 4.26293-07 4.21223-03
Production of H *0. appm/y.
Production of Ze . 0. appm/y.

Elapsed Time t 22.98 ly)
N/cm3 WATT/c03 JOULI/cm3 G(HeV/g-s) Bq/cm3 Ci/c03 ABI/cm3

otals. *.5807E+22 4.95973-13 1.2370793+02 1.0930E-01 5.2554E+02 2.4204E-08 1.73453-04

Step * 24

Elapsed Time . 23.03 (y)
N/cm3 N&TT/cm3 JOULE/cm3 C(NeV/gSx) Bq/ct3 Ci/ce3 AkLI/cm3

otals. 8.5807S+22 6.0572Z-09 1.2370813+02 3.17463+03 1.5665E+04 4.23373-07 4.11673-03
Production of H * 0. appm/y.
Production of He i O. appm/y.

Elapsed Time 23.98 (y)
N/cn3 WATT/cM3 JOUWZ/0s3 G(NeV/go) q/M3 Ci/c3 ALI/cm3

otals. 8.58073+22 4.48713-13 1.237079S+02 9.88873-02 4.75453+02 1.28503-08 1.5692E-04

Step . 25

Elapsed Time 24.00 (y)
N/cm3 WATT/cm3 JOULE/c=3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0476E-09 1.2370813+02 3.1679E+03 1.5523E+04 4.19533-07 4.0059E-03
Production of E . O. appm/y.
Production of He . O. appm/y.

Elapsed Time s 24.98 (y)
N/cO3 WATT/cm3 JOULE/=a3 G(NeV/g's) Bq/cm3 Ci/c3 ALE/cn3

otals. 8.5807S+22 3.8003E-13 1.2370793+02 8.3752E-02 4.02683+02 1.08B33-08 1.3290E-04

Step * 26

Elapsed Time * 25.06 (y)
Y/cm3 WATT/cm3 JOULE/cm3 0(MeV/g's) Sq/ceO Ci/cm3 ALI/cm3

otalst 8.58073+22 6.0686E-09 1.2370823+02 3.18273+03 1.56642+04 4.2336S-07 4.1949E-03
Production of E . 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time s 25.98 (y)
E/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Sq/cm3 Ci/cm3 LI/cai

otals. 8.5807E+22 4.05233-13 1.2370793.02 8.9305E-02 4.2938E+02 1.1605E-08 1.4171E-04

Step * 27

Elapsed Time . 26.06 (y)
N/nm3 WAIT/cn3 JOULE/cm3 G(NeV/gs) Bq/c.3 Ci/cm3 ALI/cn3

otaIst 8.58073+22 6.0695E-09 1.2370823+02 3.18333+03 1.5699E+04 4.2430E-07 4.2120E-03
Production of E * O. appm/y.
Production of Be * O. appm/y.

Elapsed Time . 26.98 (y)
N/cm3 WATT/cm3 JOLE/cn3 G(NeV/grs) 'Sq/c3 Ci/cm3 AII/cm3

otals. 8.5807E+22 5.9840E-13 1.237079E+02 2.1478E-01 4.5445E+02 1.22823-08 1.511SE-04

Step t 28

Elapsed Time * 27.11 (y)
N/cm3 INTT/cm3 JOULE/0e3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 6.08523-09 1.2370833+02 3.19443+03 1.5906E+04 4.2989E-07 4.38633-03
Production of . 0. apei/y.
Production of Re * 0. appmu/y.

Elapsed Time * 27.98 (y)
N/cm3 WATT/cm3 .7ML/cm3 G(NeV/g.8) Dq/cm3 Ci/cm3 3LI/cm3

otals. 8.58073+22 8.7223E-13 2.2370793+02 3.60033-01 5.60653+02 1.51533-08 1.8745E-04

Step * 29

Elapsed Time . 28.08 (y)
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N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g^s) Bq/em3 Ci/Cm3 ALI/em3
otals. 8.5807E+22 6.0767E-09 1.237083E+02 3.18843+03 I.S59050+4 4.2986E-07 4.3279E-03

Production of 3 * 0. appm/y.
Production of He O. appm/y.

Elapsed Time i 28.98 (y)
N/em3 WATT/cmA3 JOUBE/cm3 G(NeV/g-s) Sq/em3 Ci/cm3 ALI/cm3

otals, 8.58073+22 7.9222E-13 1.237079E+02 2.8940E-01 5.90703+02 1.5965S-08 1.96613-04

Step * 30

Elapsed Time . 29.11 Cy)
N/em3 IATT/Cm3 JOMA/czm3 G(MeV/g*a) Bq/em3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 6.0861E-09 1.2370833+02 3.1950E+03 1.6048E+04 4.3373E-07 4.4388E-03
Production of B . O. appm/y.
Production of Be * 0. appm/y.

Elapsed Time * 29.98 (y)
N/em3 WATT/em3 LE/cm3 G(NeV/g-s) Bq/ce3 Ci/cm3 ALI/em3

otals. 8.58073+22 9.8976E-13 1.2370792+02 3.9220E-01 6.7162E+02 1.8152E-08 2.2417E-04

Step . 31

Elapsed Time , 30.05 (y)
N/cm3 WATT/cm3 JOUBE/cm3 G(MeV/g-&) Bq/cm3 Ci/cm3 ALI/cm3

otals. S.S807E+22 6.0690E-09 1.237082E+02 3.1829E+03 1.5927E+04 4.3046E-07 4.2826E-03
Production of B * O. appm/y.
Production of Be O. appm/y.

Elapsed Time 30.98 (y)
N/cm3 WATT/cem3 JOULE/em3 G(MeV/g e) Bq/cm3 Ci/cm3 AZL/Cm3

otals, 8.5807E+22 6.0077E-13 1.237079E+02 1.3240E-01 6.36592+02 1.7205S-08 2.1010E-04

Step * 32

Elapsed Time * 31.03 (y)
N/cm3 WATT/cm3 JOUL3E/cm3 G(MeV/g-s) Bq/eo3 Ci/em3 ALI/em3

otals, 8.5807E+22 6.0610E-09 1.237082E+02 3.1772E+03 1.5812E+04 4.2734E-07 4.19023-03
Production of 3 * O. appm/y.
Production of Be 0. appm/y.

Elapsed Time * 31.98 (y)
N/Cm3 WATT/cm3 JOULE/em3 G(MeV/gq) Bq/es3 Ci/cm3 ALI/Cm3

otalxs 8.5807E+22 5.43883-13 1.2370792+02 1.1986E-01 5.76313+02 1.5576E-08 1.90203-04

Step * 33

Elapsed Time * 32.03 ly)
N/ca3 WhTr/cm3 WJOULE/c3 G(MeV/g*s) Sq/er3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0S98E-09 1.2370813+02 3.1764E+03 1.5741E+04 4.2542E-07 4.1590E-03
Production of B * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time t 32.97 ly)
N/cm3 WATT/cm3 JOULE/cm3 G(OeV/gs) Bq/cm3 Ci/Cem3 ALI/Cem3

otals. 8.58073+22 4.95483-13 1.237079E.02 1.0920E-01 5.2502E+02 1.4190E-08 1.7327E-04

Step s 34

Elapsed Time 33.02 (y)
N/cm3 WATT/cm3 JOUBLE/em3 GCI4eV/g-s) Bq/ce3 Ci/cm3 )LI/Cm3

otals. 8.5807E+22 6.0581-09 1.237081+02 3.17533+03 1.5674E+04 4.23623-07 4.1262E-03
Production of H O. appm/y.
Production of Re * O. appm/y.

Elapsed Time * 33.97 (y)
N/em3 WAT/Cem3 JOULE/em3 G(MoV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otalso 8.58073+22 4.51953-E2 1.237079E+02 9.9603E-02 4.78893+02 1.29433-08 1.5805-04

Step s 35

Elapsed Time * 34.05 (y)
N/cm3 )ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 )1I/cm3

otals. 8.5807B+22 6.0676E-09 1.237082Z+02 3.18203+03 1.5727E+04 4.2507E-07 4.2084E-03
Production of B * O. appm/y.
Production of Be * O. appm/y.

Elapsed Time . 34.97 (y)
N/em3 WATT/cm3 JOULE/ce3 G(MeV/g-s) 8q/em3 Ci/cm3 ALI/ce3

otals. 8.5807E+22 4.5626E-13 1.237079E+02 1.0055E-01 4.83463+02 1.3066E-08 1.5956E-04

Step . 36

Elapsed Time . 35.05 (y)
N/em3 WATT/cm3 JOULE/ce3 G(MeV/g~s) Bq/cm3 Ci/cm3 ALI/Cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57323+04 4.25193-07 4.21031-03
Production of H 0. appm/y.

Production of He * O. appm/y.
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Elapsed Time * 35.97 Cy)
N/cml3 NATr/cm3 JOULE/cm3 G(MeV/g-s)

otals. 8.507Z+22 4.5961E-13 1.2370793+02 1.01293-01
Eq/cm3 Ci/ca-3 ALI/cm3

4.B700E.02 1.3162E-OB 1.6073E-04

Step * 37

Elapsed Time 8 36.03 (y)
N/cm3 WATI/cm3 JOUEE/cm3

otalst 8.5S073+22 6.0623E-09 1.2370B2E+02
Production of a . O. appm/y.
Production of He s O. appm/y.

Elapsed Time : 36.97 (y)
J/cm3 WAIT/cm3a JOULE/c%3

otals. 8.5807S+22 4.3997E-13 1.2370793+02

G(MeV/g*s) Bg/cm3 Ci/cm3 ALI/aC3
3.1782E.03 1.5679Z+04 4.237SE-07 4.1562E-03

G(MeV/g-s) Eq/ca3 Ci/cm3
9.69613-02 4.6619B+02 1.26003-OS

ALZ/cm3

1.5386E-04

Step . 38

Elapsed Time . 37.04 (y)
I/cm3 WATS/cm3 JOULE/cM3

otals. S.5807E+22 6.0676E-09 1.237082E+02
Production of H * O. appm/y.
Production of Ne * 0. appm/y.

Elapsed Time . 37.97 Cy)
Y/cm3 WATT/cm3 JOULE/cm3

otals, B.5807E+22 4.46963-13 1.2370793+02

, G(MeV/g*s) Bq/cm3
3.1820+03 1.5715Z+04

G(NeV/g*u) q/cIm3
9.8502E-02 4.7360E+02

Step * 39

Elapsed Time * 38.04 (y)
N/cm3 wAT7/cm3 JOUL/cm3 G(NeV/g*s) Bq/cm3

otals. S.S8073+22 6.0677Z-09 1.2370823+02 3.1B20E.03 1.S7223+04
.Production of H s 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 31.97 (y)
N/cm3 KWTr/cm3 JOULE/cm3 G(neV/g*s) Bq/cm3

otale, S.S07E+22 4.52383-13 1.237079E+02 9.96983-02 4.7935E+02

Ci/cm3 ALI/cm3
4.2473E-07 4.204SE-03

Ci/cm3 ALI/cm3
1.2003B-08 i.5630E-04

Ci/cm3 ALI/cm3
4.2493E-07 4.20713-03

Ci/ca3 ALI/cm3
1.2955E-08 1.5820E-04

Step * 40
AJERP Reactor

AJlRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time . 38.97 (y) Cooling Time 0.

Nuclide N/cm3

N 14 t 2.64843+17
N 1S 9.7287E+14

Na 23 1.4723.+16
Al 27 3.2262E+17

I 39 4.6135E+16
* 40 5.78803+12
* 41 3.3294E+15

Ca 40 5.8480Z+16
Ca 42 3.9031E+14
Ca 43 8.1440E+343
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.12813.E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.82313+16
Ti SO 3.66063+16

V SO 4.76933+14
V 51 1.9029E+17

Cr 50 5.29223+18
Cr 51 3.71713+06
Cr 52 1.02061+20
Cr 53 1.15713+19
Cr 54 2.8806E.18
Cr 55 2.47283+02
Mn 55 8.27373+20
Mn 56 1.99213+08
Pe 54 4.96383+21
Pe 55 6:0255E+10
Pe 56 7.78523+22
Fe 57 1.7989E+21
Fe 58 2.3759E+20
Fe 59 3.7219E+07
Co 59 8.45063+16
Co 60ml 3.66043+03
xi 58 5.9997E+17
xi 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E.16
Ni 64 8.1610E31S
Cu 63 1.5687E318

WATT/cm3 JOULE/ca3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cl3 7/2

1.08033-17 6.2955E-01 1.9444E-06 9.9322E-OS 2.6844E-15 6.16913-10 1.280E+03(ny) K 40

1.2289E-23 8.33293+01 9.53243-12 7.0337E-11 1.90103-21 3.4479Z-16 1.4891+ll(My) V SO

6.3129E-1S 2.1799E-08 4.3908S-03 1.0765E+00 2.90943-11 4.09303-08 2.7703+01 (d) Cr 51

1.4229E-13

6.0149E-09

4.5666E-13

4.36063-1l

8.0564-0OS

S.6862E-OS

4.26343-04

3.1499E+03

1.0064E-01

8.0689E-Ol

1.4873E+04

4.83913+02

2.18083-11

4.0197Z-07

1.3079E-08

1.13013-09

3.7182E-03

1.5971E-04-

3.540E+00 (m)

2.5793+00 Ch)

2.7353+00 (y)

Cr 55

Ma 56

Fe 55

Fe 59

Co 60ml

1.4052E-12 7.7936E-06 9.9381E-01 6.7106E+00

4.12173-14 3.7368-11 3.4834Z-03 4.0374E+00

1.8137E-10 1.2069E-05 4.450E+01 (d)

1.0912E-10 6.8663E-09 1.047E+01 (m)
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Cu 64 5.6769E+05 4.3605E-13 2.8767E-08 2.0421E-01 8.6051E+00 2.3257E-10 1.0330E-06 1.270E+01 (h) Cu 64
Cu 65 6.9920E+17
Cu 66 1.04921+03 4.38781-13 1.9372E-10 2.4227E-02 2.37651+00 6.4231E-11 3.8025E-08 5.10O+00 (in) Cu 66
Zn 64 2.4084B+16
Zn 66 1.38261+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/cm3 WATT/Cm3 JOULE/cm3 G(MeV/g's) Rq/cmn3 Ci/cm3 ALI/cm3 T/2

Zn 70 2.9733E+14
As 75 8.3263E+16
As 76 3.5098E+05 6.1434E-13 8.39831-08 1.3854E-01 2.5674E+00 6.9390E-11 4.1079E-06 1.0971+00 (d) As 76
Br 79 3. 06721E+14
Br 81 2.298371+14
Rb 85 8.1655E+1S
RS 87 3.1488E+1S 1.8202E-17 3.97495+01 0.00001+00 1.4419E-03 3.8970E-14 2.1617E-09 4.796E+04(My) Rb 87
Mo 92 1.6304E+16
8O 94 1.01631+16
8o 95 1.7491.E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.6511.+16
Mol0 1.0580E+16
1

4
1 0 7  

9.29471.14
AglO9 8.6352E+14
AgllO 4.7979E*01 2.6089E-13 9.297SE-12 5.8301E-03 1.3463E+00 3.6386E-ll 8.6572E-10 2.470E+01 (a) AgllO
Sb121 1.0679E+16
Sb123 7. 9872E+15
5a130 1.4927E+14
Bal32 1.42232+14
Bal34 3.4036E+15
Bal35 9.2828E815
Bal36 1.1060E.16
Ba137 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
W183 5.6455E+14
W184 1.2088E+15
W186 1.1216E+1S

here are 80 Nuclides.

Totals; 8.5807E+22 6.0187E-09 1.2370B0E+02 3.1514E+03 1.53841.04 4.1579E-07 3.89521-03
AJRRF Reactor

A.79RP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 38.97 (y) Cooling Time 0.

COMPOSITION

ELEMENT ATOMES/cm3

E 2.71773E+07
He 5.90916E+04
Li 0.00000E+00
Ee 0.00000E00

B 2.79316g-02
C 2.44077E+07
N 2.65812E+17
O 1.04100E-05

Na 1.47231E+16
Mg 6.77712E+05
Al 3.22619E+17
Si 4.97479E+06

S 2.84081E-02
Cl 3.143202+04
Ar 1.914SE+804
K 4.94701E+16

Ca 6.03257E+16
Sc 6.075572.04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.273698+20
Fe 8.48521E+22
Co B.4SO59E+16
Ni B.81316E+17
Cu 2.26793E+I8
Zn 4.95553E+16
Ga 2.90629E+06
Ge 1.22410E+02
As 8.32629E+16
Se 5.34891E+08
Br 6.05099E+.14
Kr 5.79325E+06
lb 1.13142E+16
Sr 7.92054E+06

Y 1.00525E+01
Zr 4.46100E+03
Kb 1.21251E+04
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No
Tc
Rn
Pd
Ag
Cd
In
On
Sb
Te

I
Xe
Ca
Ba
La
Ce
Pr
Dd
PM
Sm
Eu
Gd
rb
Dy
Ho
Er
TM
Yb
Lu
Bf
Ta

Re
Tb
U

lip
Pu

1.09868E+17
2.12710E+07
5 .18187E+06
3.16328E+05
1.79299E+15
1.38551E+08
5.01239E-06
5.36813E+06
1.86661E+16
3.25421E+08
4.58316E-03
2.72156E+06
S.56583E+05
1.40818E+17
2.18713E+06
0.00000E+0
0.00000E+00
0.00000E+00
O.OOOOOE+00
0 0000E+00
0.00000+OO
0.000000E+0
0. 00000+00
0. 0000OE+OO
0.o0000E+00
0.000000E+o
0.oOOOOE+00
0.00000E+00
0.00000E+00
8.68823E-02
1.22498E+05
3.94515E+15
1.24429E+07
S .00000E+OO
O .00000.00
0.00000E+0
0.00000E+o0

Production of H , 0. appm/y.

Production of He 0 O. appm/y.
AJBRF Reactor

AaBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamna-rays

Group
2
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Erange
I 10 -, 100 NeV)

0.1 -. 0.2 ReV)
0.2 -, 0.4 NeV)
0.4 -s 0.6 MeV)
0 o.6 -, 0.8 Nev)

C 0.8 -> 1.0 MeV)
C 1.0 -. 1.22 HeV)
(1.22 -. 1.44 HeV)
(1.44 -. 1.66 MeV)
(1.66 *. 2.0 14eV)

2.0 -, 2.5 eV)
2.3 -5 3.0 eV)
3.0 *. 4.0 lleV)
4.0 -j 5.0 MeV)
5.0 -, 6.5 MeV)

MeV/cm3-s
8.29562-01
4.99462-02
4.0651E-02
2.23552.00
1.5486E-01
1. 2451E+04
1.311032+01
2.5712E+01
1.2795E-02
7.4024E+03
4.50s572+03
7.9056E+02
7.9283E+01
0.00002+00
0.00002+00

Photons/cm3*s
l.S0832+01
3.2223E-01
1.35SOE-01
4.47092+00
2.2122E-01
1.3835E+04
1.0003B+0l
1.9332E+01
8.2546E-03
4.04S1E+03
2.0025E+03
2.8748E+02
2.26522+01
0.0000E+00
O .OOO00+0O

18-Group gamma source distribution (Photons/cm3-s)

SCALE-MMHL 18-Group gamma Library frao 10 MeV to 10 ReV

0.0000+0O O.OOOOE+00 0.00003+00 0.0000+00 2.26522+01 2.87482+02

2.0025E+03 4.04Sl1+03 1.9340E+01 1.0003E+01 1.38353+04 2.2122E-01

4.47092+00 6.7751E-02 6.7751B-02 3.2223E-01 7.5415E+00 7.5415E+00

AJBRF Reactor
AJBRF 2Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 364.10 (d)

huclide X/cs3 WATT/cm3 JOULU./cm3 G(M4eV/g*8) Bq/CM3 Ci/cm3 ALI/cm3

K 14
15

Ka 23
Al 27

K 39
X 40
K 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 45
Ti 46

2.64842+17
9.7287£+14
1.4723E+16
3.22622+17
4.6135E+16
5.7880E+12 1.08032-17 6.2955E-01 1.94443-06 9.9322E-05

3.3294E+15
S.8480E+16
3.9031E+14
8.1440E+13
1.2584E.15
2.4130E+12
1.12813+14
5.8301E+16

2.6844E-lS 6.1691E-10 K 40
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Ti 47
Ti 48
Ti 49
Ti 50

V so
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni 58
Xi 60
Ni 61
Ni 62
Ni 64
Cu 63
Cu 65
Zn 64
zn 66
Zn 67
Zn 68
Zn 70
Am 75
Br 79
Br 8.
Rb 85
Rb 87
No 92
Mo 94

5.2577E+16
S .2096E+17
3.82313+16
3 .66063+16
4.7693E+14
1.90293+17
5.2922E+18
1.0206E+20
1.1571E+19
2.8806E+18
8.2737E+20
4.9638E+21
4.6803E+10
7.7852E+22
1.7989E+21
2.3759S+20
8.4506E+16
5.9997E+17
2.3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.38263+16
2.0318E+15
9.31643+15
2.97333+14
8.3263E+16
3.0672E+14
2.98373+14
8.16553+15
3.14883+15
1.63043+16
1. 0163E+16

1.2289E-23 8.3329E+01 9.5324E-12 7.0337E-1l 1.90101-21 3.4479E-16 V 50

3.5471E-13 4.4167E-OS 7.8175E-02 3.7S87E+02 1.01S9E-08 1.2405E-04 Fe SS

1.82023-17 3.9749E+01 0.0000E+00 1.4419E-03 3.8970E-14 2.16l7E-09 Rb 87

AJ8RF Reactor

Nuclide N/cm3 OIATI/Cm3 . 30J LE/cm3 G(MeV/g9s) Bq/cm3 Ci/cm'3 ALII/cr3

Mo 95
No 96
No 97
Mo 98
140100
AglO7
AglO9
Sbl21
Sbl23
BaD30
Dal32

Bal34
Ba135
Bam36
Ba137
Bai38

I180
W182
11183
11184
11186

364.1

1. 7491E+16
1. 8326E+16
1.0492E+16
2.6511E+16
1. 0580E+16
9.2947E.14
8.6352E+14
1.0679E+16
7. 9872E+15
1.49273+14
1.4223E+14
3.4036E+1S
9.2828E+1S
1.10603+16
1.5817E+16
1. 0096E+17
4.7342E+12
1. 0455E+15
5.6455+14
1. 20883+15
1.1216E+1S

(d) 3.5474E-13 1.237079g.02 7.8177E-02 3.7588E+02 1.0lS9E-08 1.2405E-04

AJBRP Reactor
AJBRP Omaha Veterans Affairs Rospital Reactor Facility Activation

At Cooling Time * 364.10 (d)

Energy distribution of. decay gamma-ray.

Group Zjrnge
1 ( 10 -, 100 UeV)
2 ( 0.1 -> 0:2 x0eV)

3 ( 0.2 -a 0.4 MeV)
4 ( 0.4 -a 0.6 MeV)

5 C 0.6 -a 0.8 NeV)
6 ( 0.8 -> 1.0 MeV)
7 C 1.0 -al.22 MeV)

8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 - 2.0 MeV)
11 ( 2.0 -> 2.5 NeV)
12 ( 2.5 -> 3.0 MeV)

13 C 3.0 -a 4.0 MeV)
14 ( 4.0 -. 5.0 MeV)
2S ( S.0 -a 6.5 MeV)

MeVfcm3*s
6.24711-01
0.0000+00
0.0000E300
1. 01513-09
O.OOOOE+00
0.0000E+00
0. 0000E+00
0.0000E+00
1. 5525E-OS
0.0000E+00
0.00003E00
0.00003E00
O.OOOOE300
0.00003+00
0. 0000E+00

Photon2/am3-s
1. 13583+01
0.0000O00
0. 00003+00
2.03013-09
0.00003+00
0.OOOOEOO
0 :ooooz+oo
0.00003+00
1. 0016E-OS
O.0OOOO+00
O.OOOOE+00
O. OOOOE+00
O. OOOOE+00
O.0OOOOE00
0.00003+00

18-GroUp gamua source distribution (Photonmscm,3 n)

SCALR-ORNL 18-Group game Library from 10 MeV to 10 IeV

0.0000i+00 0.0000E+00 0.0000E+00 0.0000+00 0.00003+00 0.0000+00

0.0000Q+00 0.0000+00 1.0016E-OS 0.000OE+O 0.0000E.00 0.0000E+00
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2.03013-09 0.00003+00 0.00003+00 0.00001+00 5.67923+00 5.67923+00

AJBRP Reactor
AJBRF Omaba Veterans Affairs Rospital Reactor Pacility Activation

At Cooling Tie 364.10 (d)

COMPOSITION

ELM3NT ATOMES/c.3

E 2 .71773E+07
Ee 5.909163+04
Li O.0000+.00
Be 0.00000E+00

B 2.79316E-02
C 2.44047E+07
N 2.65812E+17
0 1.05418E-05

Na 1.47231E+16
Mg 6.780813+05
Al 3.226192+17
Si 4.97480O+06

S 2.94384E-02
Cl 3.14382E+04
Ar 1.90927E+04
IC 4.94701+16

Ca 6.03257E+16
Sc 6.11376E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48521E+22
Co 8.45059E+16
Ni E.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.90635SE06
Ge 1.22449E302
As 8.326293.16
Be 5.352423+08
Pr 6.050993+14
Kr 5.79472E+06
Rb 1.13142E+16
Sr 7.92667E+06
Y 1.00603E+01

Zr 4.46227E+03
Nb 1.27218E+04
MOn 1.09868E+17
TC 2.12872E+07
Ru 5.18208E+06
Pd 3.16476E+05
Ag 1.79299E+15
Cd 1.38616E+08
in 0.000003+O
Sn 5.372263+06
Sb 1.86661E+16
Te 3.25724E+08

I 4.58721E-03
Xe 2.723903+06
Cs 5.752888+05
Ba 1.40818E+17
La 2.187313.06
Ce 0.00000E+00
Pr 0.00000+00
Nd 0.000000E+O
PM O.OOOOOE+00
Sm O.00000E+0
Eu 0.000003+00
Gd 0.000003+00
Tb 0.000003,00
Dy 0.00003E+00
No 0.00000E+OO
Er 0.000003+00
Tn 0.00000E+00
Tb 0.00000E+00
Lu 0.00000+00
Ef 8.68824E-02
Ta 1.230003+0S

F 3.9451sE+15
Re 1.24537E+07
Tb 0.00000E+00

V 0.00000E+OO
lip 0.00000E+00
Pu 0.000000E+0

Totals. 8.58066E+22

AJ3RP Reactor AJBRF Soil lSide) Flux
AJBRF Omaha Veterans Affairs Nospital Reactor Facility Activation

Time D(Sv/b) Bq/g Bq/cml3 Ci/m3 ALI/cal3 WATT/Cm3 J0ULE/cm3
zero 7.878E-04 1.916E+03 1.538E+04 4.158E-01 3.895E-03 6.019E-09 1.237080E+02
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364.i (d) 1.954E-08 4.681+01 3.759S+02 1.

AJr3RF Reactor
AJBTRP Omsha Veterans Affairs Eospital Reactor Facility Activation

For a volume of l.00002+o0(cm3) of Rebar

Time Becquerel sv/h ALI Watt

zero 1.538E+04 7.8782-04 3.895E-03 6.019E-09

364.1 (d) 3.759E.02 1.954E-08 1.241E-04 3.547E-13

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Eq/Kg Dw/Kg Ci/Kg MeV/g*s

zero 1.9162+06 7.495E-10 5.1782-05 3.1512+03

364.1 (d) 4.6812+04 4.4182-14 1.2652-06 7.818E-02

A;IBRP Reactor
AJBRP Omaha Veterans Affairs Eospital Reactor Facility Activation

Time Bq/g Sv/h W/g Cl Index

zero 1.9162+03 7.8782-04 7.495E-10 3.303E+03

364.1 (d) 4.681E+01 1.954E-08 4.4183-14 1.5602-01

016E-02 1.2412-04 3.547E-13 1.2370792+02

AJRPF Soil (side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) Flux

0Q

Step 1 Activation o:
Cold Pause o:

Step 2 Activation oi
Cold Pause of

Step 3 * Activation of
Cold Pause oi

Step 4 * Activation of
Cold Pause of

Step 5 * Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 * Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 . Activation of
Cold Pause of

Step 12 v Activation of
-Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 * Activation of

Cold Pause of

Step 16 . Activation of
Cold Pause of

Step 17 * Activation of
- Cold Pause of

Step 18 . Activation of
Cold Pause of

Step 19 * Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

f2.276822+06(s), i.e.

f2.92592E+07(s), i.e.

f2.276822+06(a), i.e.
,2.92592E+07(8), i.e.

f2.276822+06(m), i.e.

I2.92592E+07(s), i.e.

2.276M22+06(8), i.e

f 2.925923+07(a), i.e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(1), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

* 2.276828+06(s), i.e.
2.925922+07(s), i.e.

2.276B22+06(s), i.e.
2.925923+07(e), i.e.

2.276822+06(*), i.e.
2.92592E+07(s), i.e.

2.276822+06(s), i.e.
* .9259z.+07(a), i.e.

2.27682E+06(s), i.e.
2.925922+07(a), i.e.

2.276822+06(s) i.e.
2.925923+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(s), iVe.
2.92592E+07((s), i.e.

2.27682E+06(I), i.e.
2.925922+07(8), i.e.

2.27682E+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(3), i.e.
2.92592E+07(5), i.e.

3.31020E+061s), i.e.
2.82258E+07(s), i.e.

2.82600E+06(s) ,fi.e.
2.87100E+07C(s) i.e.

26.35 (d)
338.65 Cd)

26.35 (d)
33B.65 (d)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 Id)

26.35 (d)
338.65 Cd)

26.35 (d)
33B .65 (d)

26.35 (d)
338.65 Cd)

26.35 (d)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 Cd)

26.3S (d)
338.65 Cd)

26.35 Cd)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 Cd)
332.29 (d)

Rlapsed Time.

26.35 (d)
365.00 Cd)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
S.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (y)

8.07 (y)
B.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (y)

11.06 (y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (Y)
14.99 (y)

15.06 (y)
15.99 (y)

16.06 (y)
16.99 (y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (Y)

19.09 (y)
19.98 (y)

20.07 Cy)
20.98 (y)

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals s 2

Intervals * 2

Intervals * 2

Intervals. * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2
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Step 22 i Activation of
Cold Pause of

Step 23 iActivation of
Cold Pause of

Step 24 i Activation of
Cold Pause of

Step 25 sActivation of
Cold Pause of

Step 26 a Activation of
Cold Pause of

Step 27.t Activation of
Cold Pause of

Step 28 xActivation of
Cold Pause of

Step 29 a Activation of
Cold Pause of

Step 30 * Activation of
Cold Pause of

Step 31 * Activation of
Cold Pause of

Step 32 Activation of
Cold Pause of

Step 33 i Activation of
Cold Pause of

Step 34 * Activation of
Cold Pause of

Step 35 * Activation of
Cold Pause of

Step 36 Activation of
Cold Pause of

Step 37 Activation of
Cold Pause of

Step 38 * Activation of
Cold Pause of

Step 39 . Activation of
Cold Pause of

Step 40 . Activation of
Cold Pause of

Step 41 * Activation of

2.14200E+06(s), i.e.
2.939403+07(s), i.e.

2.12400E+06(s), i.e.
2.941203+07 (a), i.e.

1.380603+06(a), i.e.
3.015543+07(a), i.e.

6.893303+0S(s), i.e.
3.084673+07 (), i.e.

2.379453+06(a), i.e.
2.915653+07Cs), i.e

2.450558+06(C), i.e.
2.908543+07(s), i.e.

4.183963+06 (), i.e.
2.73520E+07(m), i.e.

3.16070Z+06(8), i.e.
2.837533+07(m), i.e.

4.290969+06(a), i.e.
2.72450B+07 (a), i.e.

2.374743+06(a), i.e.
2.91613B+07(m), i.e.

1.678273+06Cm). i.e.
2.98577E+07(s), i.e.

1.58702B+06 (), i.e.
2.99490B+07(s), i.e.

1.45885B+06 (a), i.e.
3.007721+07 (S), i.e.

2.27682B+06 (s), i.e.
2.925929+07(s), i.e.

2.276B2E+06(S), i.e.
2.92592B+07 (s), i.e.

1. 800033B06 (s), i.e.
2.97360E+07b(), i.e.

2.276823+06 (s), i.e.
2.925923+07(s), i.e.

2.27682B+06 (s), i.e.
2.925923+07(s), i.e.

7.765203B04 (a), i.e.
3.145833+07(s), i.e.

9.27846E+04(s), i.e.

24.79 (d)
340.21 (d)

24.5B (d)
340.42 Cd)

15.98 Id)
349.02 (d)

7.98 (d)
357.02 (d)

27.54 Cd)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 td)
316.57 (d)

36.88 (d)
328.42 (d)

49.66 (d)
315.34 (d)

27.49 (d)
337.52 Cd)

19.42 Cd)
345.58 (d)

18.37 Cd)
346.63 Cd)

16.88 (d)
348.12 td)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

20.83 (d)
344.17 (d)

26.35 (d)
338.65 (d)

26.35 Cd)
338.65 (d)

21.57 (b)
364.10 (d)

1.07 Cd)

21.05 CY)
21.98 ty)

22.05 (y)
22.98 Cy)

23.03 Cr)
23.98 Cy)

24.00 Cy)
24.98 Cy)

25.06 (y)
25.98 (y)

26.06 Cy)
26.98 Cy)

27.11 Cy)
27.98 (y)

28.08 (y)
28.9B Cy)

29.11 (y)
29.98 (y)

30.05 Cy)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33.97 (y)

34.05 Cy)
34.97 Cy)

35.05 (y)
35.97 (y)

36.03 Cr)
36.97 (y)

37.04 Cy)
37.97 (y)

38.04 (y)
38.97 Cy)

38.97 Cy)
39.97 (y)

39.97 ry)

Intervals * 2

Intervals . 2

Intervals t 2

Intervals . 2

Intervals a 2

Intervals a 2

Intervals s 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervrals ! 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals 2

Intervals * 2

Cooling Times (s) ]

3.1443E+07

363.9 Cd)

A-i3RF Reactor

Step . 1

Elapsed Time . 26.35 (d)
N/CI3 WA7T/cm3 JOULE/cm3

otalss 8.58073+22 6.0671E-09 1.237081E+02
Production of H * 0. appm/y.
Production of e . 0.. appm/y.

Elapsed Time . 365.00 (d)
N/cm3 WAIT/cm3 JOL3/cm3

otals. 8.5807E+22 1.0545C3-13 1.237079B+02

Step . 2

Elapsed Time . 1.07 (y)
N/cm3 lATTA/cm3 J.UA/cm3

otels. 8.5807E+22 6.0673B-09 1.2370813+02

Production of I * 0. appm/y.
Production of Be O. appm/y.

Elapsed Time . - 2.00 (y)
N/cm3 UATT/cIm3 JOUL3/cr3

otals, 8.5807E+22 1.8728B-13 1.237079E+02

G(MeV/Ws) 3 Bq/cm3
3.1819B+03 1.5257B+04

Ci/cm3 AI/cm3
4.12353-07 4.0527E-03

ICMeV/g/s) Bq/cm3 Ci/cm3
2.3236B-02 1.11713+02 3.01933-09

G(MeV/gs) Bq/cm3 Ci/cm3
3.1819E+03 1.5367E+04 4.15332-07

AlI/cm3
3.68713-05

A40 8/cm3
4.0B9BE-03

GCMeV/g*s) Bq/cm3 Ci/cm3 Al/cm3

4.1272E-02 1.98432+02 5.3630E-09 6.5491E-OS
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Step * 3

Elapsed Time 2.07 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g*s) iq/cm3 Ci/cm3 ALI/cm3

otals. B.5807E+22 6.0674E-09 1.237082E+02 3.1820E+03 1.5452E+04 4.17638-07 4.1179E-03
Production of O. appm/y.
Production of He * 0. appm/y.

Elapsed Time 3.00 (y)
N/cm3 WA7T/cm3 JOULW/cm3 GtMeV/g-s) Bq/Cm3 Ci/cm3 ALI/cm3

otals. B.S807E+22 2.50813-13 1.237079E+02 5.5272E-02 2.6575E+02 7.1823E-09 B.7707E-05

Step, 4

Elapsed Time * 3.07 (y)
N/cm3 WAT7/cm3 J0ULt/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0675g-09 1.2370B2E+02 3.18203+03 l.SSBR+04 4.19423-07 4.1397E-03
-Production of H * O. appm/y.
Production of He 0. appm/y.

Elapsed Time I 4.00 (y)
N/cm3 WATr/cm3 JOULE/ci3 G(NeV/gqs) Rq/cm3 Ci/cm3 ALZ/ce3

otals. 8.5B07E+22 3.0012E-13 1.237079E+02 6.6140E-02 3.1B003+02 B.S946E-09 1.0495E-04

Step. 5

Elapsed Time 4.07 (y)
N/cm3 WATI/cm3 JOtTE/cm3 GfMeV/g-s) Bq/cm3 Ci/cm3 aLI/cm3

otals, 8.5807E+22 6.0675E-09 1.237082E+02 3.18203+03 1.3570E+04 4.20803-07 4.1567E-03

Production of H * O. appm/y.
Production of He * . appm/y.

Elapsed Time * 5.00 (y)
N/cm3 WATI/cm3 JOML3/ca3 G(MeV/g*s) Sq/ce3 Ci/=m3 ALI/cm3

otalsa 8.58073+22 3.3840E-13 1.237079S+02 7.4577E-02 3.5856E+02 9.6909E-09 1.18343-04

Step a 6

Elapsed Time * 5.07 (y)
N/cm3 WA7T/cm3 JOULE/cW G(NeV/g-s) Bq/ca3 Ci/cm3 ALI/cm3

otals. *.5807E+22 6.06763-09 1.237082E+02 3.1820E+03 1.5610E+04 4.2188E-07 4.1698-03
Production of H a 0. appm/y.
Production of He a O. appm/y.

Elapsed Time a 6.00 (y)

N/cM3 WATr/cm3 JOUL/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otals. B.SB07+22 3.6812E-13 1.237079E+02 8.1125E-02 3.90053+02 1.05423-08 1.28733-04

.Step * 7

Elapsed Time . 6.07 (y)

N/cI3 WATS/cm3 SOUIE/cm3 G UeV/g-8) Bq/cm3 Ci/cm3 ALI/cm3
otals. B.58073+22 6.06763-09 1.237082Z+02 3.18203+03 1.56403+04 4.22723-07 4.180O3-03

Production of H i 0. appm/y.

Production of Re a 0. appm/y.

Elapsed Time * 6.99 (y)
N/ca3 WATT/Cm3 JOULE/cm3 G(xeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 3.9118E-13 1.2370793+02 8.62093-02 4.1449E+02 1.1203E-Os 1.368O0-04

Step . a

Elapsed Time * 7.07 ' y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otal.. 8.5073+22 6.0676E-09 1.237082E+02 3.18203+03 1.56643+04 4.23363-07 4.1879E-03
Production of B v 0. appm/y,
Production of Re s O. appm/y.

Elapsed Time a 7.99 (y)

N/cm3 WATT/cm3 .JOUL3/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 8.5807E+22 4.0909E-13 1.2370793+02 9.01553-02 4.33473+02 1.17153-08 1.43063-04

Step, 9

Elapsed Time * 8.07 (y)
N/cm3 wATr/cm3 JOULN/cm3 GfMeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. B.5807S+22 6.0676E-09 1.2370823+02 3.1B20E+03 1.5683E+04 4.2387Z-07 4.1941E-03
Production of 3 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time 8.99 (y)
N/cm3 WATI/cm3 Jaou/cm3 G(meV/g*s) Bq/cm3 Ci/c3 ALI/cm3

otals. 8.5807E+22 4.2299E-13 1.237079E+02 9.3219E-02 4.4820E+02 1.2113E-08 1.4792E-04,

Step a 10

Elapsed Time * 9.07 (y)
0/cm3 WATr/cm3 JOULE/cal G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
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otals, 8.5807S+22 6.06773-09 1.237082S+02 3.1820N+03 1.5698+D04
Production of a * D. appm/y.
Production of He s 0. appm/y.

Elapsed Time t 9.99 (y)
N/cm3 WATT/c=3 JOUE=/cM3 G(KeV/gis) gq/cm3

otals. 8.5807E+22 4.3378E-13 1.237079E+02 9.55971-02 4.5963E+02

Step a 11

Elapsed Time I 10.06 (y)
Y/cm3 WATT/cm3 2UUE/rm3 G(NeV/g-s) Bq/cm3

otalsa 8.5807E+22 6.06773-09 1.2370823+02 3.18203+03 1.57093+04
Production of N 0. appm/y.
Production of Be * 0. appm/y.

Elapsed Time a 10.99 9y)
N/crr3 MArT/c3 JOULE/cm3 G(XeV/ges) Bq/cm3

otalsa 8.5807E+22 4.4215E-13 1.237079B+02 9.7442E-02 4.68503+02

Step . 12

Elapsed Time * 11.06 ty)
N/cm3 1ATT/cm3 JOULE/cal G(4eV/g e) Bq/cm3

otals. 8.5807E+22 6.06773-09 1.2370823.02 3.1820E+03 1.5717S+04
Production of E . O. appm/y.
Production of He 0. appm/y.

Elapsed Time . 11.99 (y)
N/cm3 WATT/ca3 JO.OLE/cm3 G(HeV/gs) Bq/cm3

otalst 8.5807E+22 4.48653-13 1.237079E+02 9.8875E-02 4.7539E+02

Step * 13

Elapsed Time 12.06 (y)
N/cm3 WATT/cal JOULE/ca3 G(NeV/ges) Bq/cm3

otalss 8.5807E+22 6.0677E-D9 1.237082E+02 3.18203+03 1.57243+04
Production of H * O. appm/y.
Production of Ne 0. appea/y.

Elapsed Time 12.99 (y)
N/cm3 W3TT/ca3 JO E/cm3 G(NeV/gls) Bq/cm3

otalsk 8.5807E+22 4.53703-13 1.237079E+02 9.9988E-02 4.80743+02

Step . 14

Elapsed Time * 13.06 (y)
N/cm3 ISATT/cm3 JOULE/ca3 G(MeV/gs) Bg/ca

otales 8.58073+22 6.06773-09 1.2370823+02 3.1820E+03 1.573DE+04
Production of N 0. appm/y.
Production of Ne 0. appagy.

Elapsed Time * 13.99 (y)
N/cal3 IDT/cm3 7OULE/ca3 GCMeV/gwe) Bq/cm3

otals, 8.58073.22 4.57623-13 1.2370792+02 1.00853-01 4.8489E+02

Step . 15

Elapsed Time . 14.06 (y)
I/cm3 WATT/ca3 JOULE/cm3 G(NeV/gIs) Sq/cm3

otals. 8.5807E+22 6.0677E-09 1.2370823+02 3.1820E+03 1.57343+04
Production of N a 0. appm/y.
Production of He . 0. appe/y.

Elapsed Time * 14.99 (y)
N/cm3 WATT/cal3 JOUL/cm3 G(MeV/ge) Bq/cm3

otals: 8.5807E+22 4.60663-13 1.2370793+02 1.0152E-01 4.8812E+02

Step * 16

Elapsed Time . 15.06 (y)
N/cm3 llATT/cm3 JOLE/ca3 G(NeV/g*z) Bq/cm3

otals. S.5807E+22 6.0677E-09 1.2370823+02 3.1820D.03 1.57373+04
Production of N 0. appm/y.
Production of Ne 0. appm/y.

Elapsed Time * 15.99 (y)
N/c3 WT/ca3 JOULE/c3 G(NeV/g9s) Eq/cm3

otals, 8.58073+22 4.6302E-13 1.237079E+02 1.0204E-01 4.9062E+02

Step * 17

Elapsed Tim s 16.06 (y)
N/cm3a WATT/cm3 JOU.E/cm3 G(MeV/gr8) Bq/cm3

otalsa 8.5807E+22 6.0677E-09 1.2370823+02 3.18203+03 1.5739E+04
Production of E * 0. app/ry.
Production of He * 0. appm/y.

4.2426E-07 4.19893-03

Ci/cm3
1.2422E-08

Ci/cm3
4.2456E-07

Ct/cm3
1.26623-08

Ci/ca3
4 .24803-07

Ci/ca3
1.2848E-08

Ci/cm3
4.2498E-07

ci/c.a
1.2993E-08

Ci/cm3
4.2512E-07

Ci/cn3
1.3105E-08

Ci/cm3
4.2523E-07

Ci/cm3
1.31923-08

Ci/cm3
4.2532E-07

Ci/cm3
1.3260D-08

ALI/cm3
1.5170E-04

ALI/cm3

4.2026E-03

ALI/cm3
1.54623-04

ALI/cm3
4.2054E-03

ALI/cm3
1.5690D-04

AI/Ca3
4.20773-03

ALI/Cm3
1.5866E-04

ALI/cm3
4.20943-03

ALI/cm3
1.60033-04

ALI/cm3
4.21073-03

ALI/cm3
1.6110D-04

ALI/cm3
4.2118E- 03

ALI/cm3
1. 6192E- 04

I.a

Ci/cm3 ELI/cm3
4.2538E-07 4.2126E-03 0
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Elapsed Time . 16.99 (y)
N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 AL1/cm3

otalst E.58073+22 4.6485E-13 1.237079E+02 1.0245E-01 4.9156E+02 1.3312E-08 1.6256E-04

Step . 1F

Elapsed Time . 17.06 (y)
N/cm3 WATT/cm3 JOUEE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06772-09 1.237082Z+02 3.18203+03 1.57423+04 4.2544E-07 4.2132E-03
Production of * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * i7.99 (y)
N/cm3 WATT/cm3 J0MX/cm3 G(MeV/g s) Eq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.6627E-13 1.2370793+02 1.0276E-01 4.94073.02 2.33533E-08 1.6306E-04

Step * 19

Elapsed Time 18.06 (y)
N/cm3 WATT/cm3 JOtLE/cm3 (MeV/g*s) Sq/CM3 Ci/cm3 ALr/cmw

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5743E+04 4.2548E-07 4.2137E-03
Production of X 0 . appw/y.
Production of He * O. appm/y.

Elapsed Time I 18.99 (y)
N/cm3 WA7T/cm3 JOUBBfcm3 G(NeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.6738E-13 1.2370792+02 1.03003-01 4.9524E+02 1.3385E-08 1.6345E-04

Step * 20

Elapsed Time . 19.09 (y)
N/cm3 WATT/cm3 JOULLE/cm3 G(MeV/g s) Bq/cM3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 6.0779B-09 1.2370833+02 3.18923+03 2.58585+04 4.2859E-07 4.32093-03
Production of O. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 19.98 (y)
N/cm3 WATT/cm3 J0UL3/cm3 G(MeV/g*x) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 7.6666S-13 1.237079S+02 2.90643-02 5.4872E+02 1.48303-08 2.8285E-04

Step . 21

Elapsed Time 20.07 (y)
N/cm3 WA7Tr/cm3 07JOL/cm3 G(NeV/g s) Bq/cm3 Ci/6e3 ALI/cm3

otals. 8.58073+22 6.07353-09 1.2370823+02 3.1861E+03 1.58573.04 4.28573-07 4.29033-03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time : 20.98 (y)
N/cm3 WA7T/cm3 3O0LZ/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 7.36123-13 1.2370791+02 2.61483-01 5.6496E+02 1.52693-08 1.8789E-04

Step . 22

Elapsed Time . 21.05 (y)
N/Cm3 MATT/cm3 JOtWL/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06633-09 1.2370821+02 3.18103+03 1.5796R+04 4.2691E-07 4.221S3-03
Production of }I 0. appol/y.
Production of Be * O. appa/y.

Elapsed Time i 21.98 (y)
/cem3 WAATT/cm3 JOUIZ/cm3 G(MeV/gjs) Sq/cm3 Ci/Cm3 ABI/Cm3

otals. 8.58071+22 5.12303-13 1.237079E+02 1.12903-01 5.42843+02 1.4671E-08 1.7916E-04

Step i 23

Elapsed Time . 22.05 (y)-
N/Cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/Ce3

otalsk 8.38073+22 6.06611-09 1.2370823+02 3.1808S+03 1.57733.04 4.2629E-07 4.2122E-03
Production of B O. appm/y.
Production of He 4 0. appm/y.

Elapsed Time . 22.98 (y)
N/em3 WATT/em3 .7OJLS/cm3 G(NeV/g s) Bq/cm3 Ci/cm3 ALI/Cm3

otals. 8.5807E+22 4.95973-13 1.2370793.02 1.0930E-01 5.25541.02 1.4204E-08 1.734SE-04

Step . 24

Elapsed Time 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(KeV/g s) Bq/cm3 Ci/cm3 ALI/em3

otals. 8.58073+22 6.0572E-09 1.237081E+02 3.17468+03 1.5665E+04 4.2337E-07 4.1167E-03
Production of O * 0. appm/y.
Production of He * . appm/y.

Elapsed Time * 23.98 (y)
H/cm3 WATr/Cm3 JOULE/em3 G (MeV/grs) Bq/cm3 Ci/cm3 ALI/Cm3

otals, 8.5807E+22 4.48713-13 1.237079E+02 9.8887E-02 4.7545E+02 1.2850E-08 1.5692E-04
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Step . 25

Elapsed Time 24.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gs)

otals, B.58076+22 6.0476B-09 1.2370B13+02 3.1679E+03
Production of N O. appm/y.
Production of He O 0. appm/y.

Elapsed Time 3 4.98 (Y)
N/an3 WATr/cm3. JO0LZ/cm3 G0IeV/g-s)

otalss J.5B07E+22 3.B003E-13 1.237079E+02 B.37522-02

Step * 26

Elapsed Time * 25.06 (y)

/ca=3 WATT/cm3 JO3/cm3 GC(MeV/g-s)
otalas. 8.5807E+22 6.0686E-09 1.237082E+02 3.18276+03

Production of N . O. appm/y.
Production of Ne i O. appm/y.

Elapsed Time . 25.98 (y)

N/cm3 IA5T/cm3 JO=LE/cm3 G(MeV/g's)
otals. 8.58073+22 4.0523Z-13 1.237079E+02 8.9305B-02

Step * 27

Elapsed Time 26.06 (y)

N/cm3 WATT/Ca3 JOULE/cm3 G(MeV/gas)
otalsa 8.58076+22 6.069SE-09 1.237082E+02 3.18333+03

Production of N s O. appa/y.
Production of He t O. appm/y.

Elapsed Time 26.98 (y)
N/cm3 WA5T/cm3 JOULE/cm3 G(MCV/g-s)

otals. *.58073+22 5.98403-13 1.2370793+02 2.1478E-01

Step * 28

Elapsed Time * 27.11 (y)
N/cm3 U1ATS/cm3 JOULE/cm3 G(MeV/g s)

otalsa B.5B073+22 6.0852E-09 1.2370833+02 3.1944E+03
Production of H * 0. appm/y.

Production of Ne * O. appm/y.

Elapsed Time * 27.98 (y)

N/cm3 WATT/ctA3 JOULSE/c3 G(CeV/g s)

otals- 8.5B073+22 8.72233-13 1.2370793+02 3.60033-01

Step * 29

Bq/cm3
1.55233+04

Bq/cm3
4. 0268E+02

Bq/cm3
1.5664E+04

Bq/cm3
4.2938E+02

Bq/cm3
1.5699E+04

lq/Cd3
4.5445E+02

Bq/cm3
1.59063+04

Bq/cm3
5.6065E+02

Ci/cm3
4 .1953E-07

Ci/cm3
1.08833-08

Ci/ca3
4.2336E-07

Ci/cm3
1.1605E-08

Ci/cm3
4.24303-07

ci/cm3
1.2282E-08

Ci/cM3
4.2989E-07

Ci/cm3
1.5153E-08

aL1/cm3
4.00593-03

.ALI/cm3
1.32901-04

ALI/cm3
4.19493-03

ALI/cm3
1.4171E-04

ALI/cm3
4.21203-03

ALI/cm3
1.51183-04

ALI/cm3
4.38633-03

ALI/cm3
1.B745E-04

Elapsed Time * 28.08 (y)
N/cm3 WATI/cm3 JOULN/cM3

otals. 8.5807E+22 6.07673-09 1.237083E+02
Production of N O. appm/y.
Production of He * O. ppa/y.

Elapsed Time s 28.98 (y)
N/cm3 WA5T/cm3 JOULE/cm3

otals. * .58073+22 7.9222Z-13 1.2370793+02

Step * 30

Elapsed Time . 29.11 (y)
N/cm3 WA7T/cm3 JOULZ/cm3

otalst 8.58073+22 6.0861E-09 1.2370833+02
Production of N 0. appm/y.
Production of He O 0. appm/y.

Elapsed Time s 29.98 (y)
N/cm3 WAST/cm3 JOUBE/cm3

otalss 8.58073+22 9.8976E-13 1.2370793+02

Step * 31

Elapsed Time 30.05 (y)
N/cm3 WA5T/cm3 JOULX/cm3

otals. B.5807E+22 6.06901-09 1.2370823+02
Production of 3 . 0. appm/y.
Production of Ne s O. appa/y.

Elapsed Time i 30.98 (y)
N/cm3 WATS/cm3 JOUX/cm3

otal8. 8.5807E+22 6.00773-13 1.237079E+02

Step * 32

Elapsed Time t 31.03 (y)

G (MeV/gaU)
3.1884E+03

G(ieV/g s)
2.i940E-01

Bq/cm3
1. 5905E+04

Bq/cm3
5. 9070E+02

Ci/cm3
4.29868-07

Ci/cm3
1.5965E-08

Ci/cm3
4.3373E-07

Ci/cm3
1. 81522-08

ALI/cm3
4.3279E-03

aLI//03
1.9661E-04

ALI/cm3
4.43883-03

ALI/ca3
2.2417E-04

GCNeV/grs) Bq/cm3
3.1950E+03 1.6048E+04

G(MeV/g*s) Bq/cm3
3.92203-01 6.71623+02

GCMeV/g9s) Bq/cm3 Ci/cm3 ABI/cm3
3.18293+03 1.5927E+04 4.30463-07 4.2826E-03

GQMeV/g s) Bq/cm3 Ci/cm3 AEl/cm3
1.3240E-01 6.36593+02 1.720SE-08 2.1010E-04
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N/Cm3 1ATT/cm3 JOULZ/cm3 G(MeV/g s) Bq/cm3 Ci/cM3 ALI/cM3
otals, 8.5807E+22 6.0610E-09 1.237082E+02 3.17721+03 1.5812E+04 4.27341-07 4.1902E-03

Production of H 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 31.98 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G(NeV/gr) Eq/cm3 Ci/cm3 ALI/cm3

otalst 8.5807E+22 5.4388-13 1.237079E+02 1.1986E-01 5.7631E+02 1.5576E-08 1.9020E-04

Step . 33

Elapsed Time . 32.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 O(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807Z+22 6.0598E-09 1.237081S+02 3.1764B+03 1.5741E+04 4.2542S-07 4.1590E-03
Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time i 32.97 (y)
N/cm3 WATI/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/Cm3 ALI/c3D

otals. t.5S07E+22 4.9548E-13 1.2370791+02 1.09201-01 5.2502E+02 1.41901-08 1.7327Z-04

Step * 34

Elapsed Time 33.02 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gsa) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0581l-09 1.237081+02 3.1753E+03 1.5674E.04 4.2362E-07 4.1262E-03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 33.97 (y)
N/cm3 NATI/cm3 JOULE/cm3 G(NeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otala. 8.5807E+22 4.5195E-13 1.237079E+02 9.9603E-02 4.7889E+02 1.2943E-08 1.5805E-04

Step * 35

Elapsed Time * 34.05 (y)
N/cm3 WATT/cm3 JOOLE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/ca3

otals, 8.5807E+22 6.0676E-09 1.2370821+02 3.18201+03 1.57271+04 4.25071-07 4.2084E-03
Production of H * 0. appa/y.
Production of He * 0. appm/y.

Elapsed Time * 34.97 (y)
I/cm3 WATT/cm3 JOULE/cm3 G(NeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.5626E-13 1.237079S+02 1.0055E-01 4.8346E+02 1.3066E-08 1.5956E-04

Step * 36

Elapsed Time . 35.05 (y)
N/cm3 WATr/ce3 JOMLE/cm3 G(MeV/gqs) Bq/ca3 Ci/Cd3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5732E+04 4.2519E-07 4.2103E-03
Production of M I 0. appm/y.
Production of He i 0. appm/y.

Elapsed Time . 35.97 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(NeV/g9s) Bq/cdl Ci/cm3 ALI/cm3

otals, 8.58071.22 4.59611-13 1.2370791+02 1.0129E-01 4.8700E+02 1.31621-08 1.6073E-04

Step * 37

Elapsed Time 3 26.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g 8) Bq/cml Ci/cm3 ALS/cm3

otals. 8.5807Z+22 6.06231-09 1.2370821+02 3.17821+03 1.5679E+04 4.2375E-07 4.1562E-03
Production of B 0. appm/y.
Production of He s 0- appa/y.

Elapsed Time . 36.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g 8) Bq/cm3 Ci/cm3 ALl/cm3

otals. 8.58071+22 4.3997E-13 1.237079E+02 9.6961i-02 4.6619E+02 1.2600E-08 1.53861-04

Step $ 38

Elapsed Time * 37.04 (y)
N/cm3 WATT/cm3 JOWL/cm3 G(NeV/g s) Bq/cm3 Ci/cr3 ALI/Cd3

otals. 8.58071+22 6.06761-09 1.2370821+02 3.1820E+03 1.5715E+04 4.2473E-07 4.2045E-03
Production of B * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time . 37.97 (y)
N/cm3 WATT/cm3 JOULE/cV 3 G (MeV/g 8) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.4696E-13 1.237079E+02 9.85021-02 4.73602+02 1.2800E-08 1.56301-04

Step, 39

Elapsed Time . 38.04 (y)
K/cm3 WATT/cm3 JOULE/ca3 G(MeV/r a) Bq/cm3 Ci/Cd3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5722E+04 4.2493E-07 4.2071E-03
Production of H * 0. appm/y.
Production of He 0. appm/y.
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I
Elapsed Time i 38.97 (y)

N/cm3 WIATT/cw3 JOULZ/cm3 GCMeV/g-s) Bq/cm3
otals. 8.5807B+22 4.52381-13 1.237079E+02 9.96i81-02 4.7935B+02

Step s 40

Elapsed Time . 38.97 (y)
- A/cm3 WATT/cm3 JOULEi/c3 G(MeV/gs) Bq/Cm3

otals. 8.5807B+22 6.0187E-09 1.237080E+02 3.1514E+03 1.53841+04
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 39.97 (y)
N/cm3 WATT/cm3 JOUILE/cm3 G(MeV/gr) Bq/cm3

otals. 8.5B07E122 3.5474E-13 1.237079E+01 7.8177E-02 3.75881+02

Ci/C813 ALI/cm3
1.2955E-08 1.58201-04

Ci/cm3 ALI/cm3
4.15791-07 3.89521-03

Ci/cm3 ALI/CM3
1.01S91-08 1.24051-04

Step * 41
AJDRP Reactor

AJRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 39.97 (y) Cooling Time 0.

Nuclide /lem3

N 14 2.6484E17
N 1S 9.72t7E+14

lla 23 1.4723E.16
Al 27 3.2262E+17

r 39 4.61355+16
K 40 5.7880E+12
I 41 3.3294E+1S

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.12t1+14
Ti 46 5.8301E,16
Ti 47 5.2577E+16
Ti 48 5.2096B+17
Ti 49 3.8231B+16
Ti SO 3.6606B+16

V 50 4.76931+14
V 51 1.9029E+17

Cr 50 5.29221+18
Cr 51 4.4126E+06
Cr 52 1.0206E+20
Cr 53 1.1571.E+19
Cr 54 2.88062+18
Cr SS 2.4728E+02
Mn 55 8.2737B+20
Mn 56 1.9962E+08
Fe 54 4.96382+21
Fe 55 4.7491B+10
Fe 56 7.7852E+22
Fe 57 1.7989E+21
Fe 58 2.37591+20
Pe 59 3.96881+07
Co 59 8.4506B+16
Co 60n1 3.6604E+03
Ni 58 5.99973+17
Ni 60 2.31111+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 8.1610E+15
Cu 63 1.5687E+18
CD 64 6.1953E+05
Cu 65 6.99201+17
Cu 66 1.04922.03
Zn 64 2.4084E+16
Zn 66 1.38261+16
Zn 67 2.0318E+1S
zn 68 9.3164E+15

AJBRF Reactor

Nuclide N/Cm3

Zn 70 2.97331+14
As 75 8.3263E+16
As 76 3.9907+OS
Br 79 3.06721+14
Dr 81 2.98371+14
Rb 85 8.16551+15
lb 87 3.1488E+1S

Mo 92 1.63041+16
Mo 94 1.0163E+16
Mc 95 1.7491E+16
140 96 1.8326E+16
Mo 97 1.0492E+16
140 98 2.6511E+16
M0O1 1.0580E+16
A9107 9.2947E+14

WTAT/8sm3 JOUBE/cr3 G(MeV/g s) BQ/cm3

1.08031-17 6.2955E-01 1.9444E-06 9.9322E-OS

Ci/cm3 ALI/cm3

2.6844E-15 6.1691E-10

T/2

1.280E+03 (My) 1 40

I:.1.2289E-23 8.33291+01 9.5324E-12 7.0337F-11 1.90101-21 3.4479E-16 1.489+11(MKy) V SO

7.49411-15 2.58781-08 5.2123E-03 1.2779E+00 3.4537E-11 4.85891-08 2.7701+01 (d) Cr 51

1.4229E-13

6.02731-09

3.5993E-13

4.36061-ll

8.0730B-05

4.4817E-05

4.2634E-04

3.1564E+03

7.9325E-02

8.0689E-01

1.4904E+04

3.8140E+02

2.1808E-11

4.02801-07

1.0308E-08

1.1301E-09

3.7259E-03

1.2588E-04

3.5401+00 (m)

2.5792+00 (h)

2.735E+00 (y)

Cr 55

Mn 56

Fe 55

1.4984E-12 8.31061-06 1.05971+00 7.15571+00 1.93401-10 1.2870E-OS 4.450E+01 (d) Fe 59

4.1217E-14 3.7368E-11 3.48341-03 4.0374B+00 1.0912E-10 6.8663E-09 1.047E+01 (m) Co 60m1

4.75872-13 3.13941-08 2.2286E-01

4.3878E-13 1.93722-10 2.42272-02

9.3909E+00 2.5381B-10 1.12741-06

2.37651+00 6.4231E-11 3.8025E-08

1.270E+o1 (h) Cu 64

5.100E+O0 (a) Cu.66

T/2MATT/cm3

6.9851B-13

1.8202E-17

JOUBL/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 AILI/cm3

9.54901-OB 1.5752E-01 2.91921+00 7.8898E-11 4.67081-06 1.0971+00 (d) As 76

3.9749E+01 O.OOOOE+00 1.4419E-03 3.8970E-14 2.1617E-09 4.7962+04(My) Rb 87
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AglO9 8.6352E+14
AgllO 4.7978E+01 2.6088E-13 9.2973E-12 5.8300E-03 1.3463E+00 3.6386E-11 8.8570E-10 2.4701+01 (.) AgllO

Sbl21 1.0679E+16
Sbl23 7. 9872E+15
Bal30 1.4927E+14
8a132 1.4223E.14
Bal34 3.4036E+15
Ba135 9.2828E+15
Bal36 1.1060E+16
Bal37 1.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
U182 1.0455E+15
l183 5.6455E+14
W184 1.2088E+15

Q186 1.1216E+15
here are 80 Nuclides.

Totals. 8.58071+22 6.03128-09 1.2370808+02 3.1580E+03 1.53141+04 4.1390E-07 3.870sE-03

AJBRF Reactor

AJRRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time 39.97 (y) Cooling Time 0.

COMPOSITION

EILMENT ATOMES/cm3

B 2.72053E+07
le 5.91523E+04
Li 0.00000+00
Be 0.0DDD00+D0

B 2.79603E-02
C 2.44299E+07
N 2.65812E.17
0 1.06736E-05

Na 1.47231E+16
Mg 6.78369E+05
A1 3.22619E+17
si 4.97994E+06

z9_ 5 2.94415E-02
Cl 3.14632E+04
Ar 1.91204E+04

K 4.947018+16
Ca 6.03257E+16
Sc 6.11384E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
lMn 8.27369E+20
Fe 8.48521E+22
Co 8.450S9E+16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.90927E+06
Ge 1.22530E+02
As 6.32629Z+16
Se 5.353931+08
Br 6.0509s1+14
Zr 5.799028+06
Rb 1.13142E+16
Sr 7.92752E+06
1 1.00615E+01

Zr 4.465351+03
Nb 1.27253E+04
No 1.098688+17
Tc 2.12900E+07
Ra 5.18726E+06
Pd 3.167971+OS
Ag 1.792995+1S
Cd 1.387521+08
In 5.01239E-06
Sn 5.37295E+06
Sb 1.B6661E+16
Te 3.25754E+08
I 4.58726E-03

Xe 2.72390E+06
Cs 5.754268+09
Ba 1.40811E+17
La 2.189378+06
Ce 0.OOOOOE+00
Cr 0.000001+00
Pr 0.00000E+00
Nd 0.000008+00
Pm O.OOOOOE+OO
Sm 0.000001+00
Ed 0.000001+00
Gd 0.00000+00
Tb 0.000008+00
Dy 0.000008+00
Eo 0.00000R+oo
Er 0.OO0ooE+00
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Tm 0.OO0O0E+00
Yb 0.00OO0E+00
Lu 0.0000E+00
Ef a.69716E-02
Ta 1.23001E+05
04 3.94515E+1S

Re 1.245682.07
Th 0.000000+0O

U 0.000002+00
Np 0.000000E+O
Pu 0.000000E+O

Production of n 0. appm/y.

Production of ne . o. appm/y.
AaRRF Reactor

AJ3RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Snergy diutribution of decay gamma-rays

Group B range XeV/cm3*s Photons/cm3-s
1 ( 10 - 100 rev) 6.60373-01 1.2007S+01
2 ( 0.1 -- 0.2 KeV) 5.32593-02 3.4361E-01
3 ( 0.2 - 0.4 MeV) 4.7450E-02 1.SB17E-01
4 C 0.4 - 0.6 KeV) 2.4699E+00 4.S3983+00
S C 0.6 - 0.8 Mev) 1.7062B-01 2.4375E-01
6 t 0.8 -a 1.0 NeV) 1.2477E+04 1.3863B+04
7 C 1.0 -a1.22 KeV) 1.1419E+01 1.0267E+01
8 (1.22 -a1.44 MeV) 2.6017E+01 1.9562E+01
9 (1.44 - 1.66 NeV) 1.40738-02 9.0794E-03

10 (1.66 -a 2.0 Ifev) 7.4177E+03 4.05343+03
11 t 2.0 - 2.5 NeV) 4.5149E+03 2.0066E+03
12 t 2.5 -. 3.0 NeV) 7.9219S+02 2.8807E.02
13 C 3.0 - 4.0 4ev) 7.94463+01 2.26993.01
14 t 4.0 - 5.0 NeV) 0.0000+00 0.0000E+00
15 C 5.0 -> 6.5 Rev) 0.0000o+00 0.00003.00

18-Group gama source distribution CPhotons/os3-S)
SCAE-ORNm 18-Group gamma Library from 10 MeV to 10 KeV

0.0000+.00 0.0000+00 O.0000+00 0.0000+00 2.2699E+01 2.8807B+02
2.0066S+03 4.0534B+03 1.95713+01 1.02873+01 1.3863S+04 2.4375E-01
4.9398B+00 7.9083E-02 7.90833-02 3.4361E-01 6.0034E.00 6.00343.00

AJERF lactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 363.93 (d)

Nuclide N/cm3 . WATT/c-3 JOULR/cm3 G((MeVfgas) Pq/cm3 Ci/cm3 ALl/cn3

H 14 2.6484E+217
* 1S 9.7287E+14

Na 23 1.4723E+16
Al 27 3.22622+17
I 39 4.6135E.16
K 40 5.7880E+12 1.08033-17 6.2955E-01 1.94443-06 9.93222-05 2.6844E-15 6.1691E-10 K 40
K 41 3.3294B+1S

Ca 40 5.8480E+16
Ca 42 3.9031E+14
Ca 43 8.1440E+13
Ca 44 1.25042+1S
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 S.E301E+16
STi 47 5.2577S+16
Ti 48 5.2096E+17
Ti 49 3.82312+16
Ti 50 3.6606E+16

V SO 4.7693E+14 1.2289E-23 8.3329E+01 9.5324E-12 7.03373-11 1.9010E-21 3.4479E-16 V so
V 51 1.9029E+17

Cr SO 5.2922E+18
Cr 52 1.0206E+20
Cr 53 1.1571E+19
Cr 54 2.8B06E+18
Mn 55 8.2737E+20
Fe 54 4.9638E+21
Fe SS 3.6B93E+10 2.7961E-13 3.4816E-05 6.1623E-02 2.9629E+02 6.0078E-09 9.7785E-OS Fe S5
Fe 56 7.7BS2E+22
Fe 57 1.79892+21
Fe 58 2.3759E+20
Co 59 B.4506E+16
Ni 58 5.9997E+17
li 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.20272+16
Ni 64 8.1610E+1S
Cu 63 1.5687E+18
Cu 65 6.9920E+17

'Zn 64 2.4084E+16
Zn 66 1.3826E+16
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Zn 67
Zn 68
Zn 70
As 75
Er 79
Br 81
Rb 85
Rb 87
Mo 92
Mo 94

2.0318E+1S
9 .3164E+1S
2. i7331+14
8 .3263B+16
3 .06721+14
2.9837E+14
8.16551+15
3.1488E+15
1.63043+16
1.0163E+16

1.8202E-17 3.97491+01 0.0000E00 1.4419E-03 3.89701-14 2.1617E-09 Rb 87

AJBRF Reactor

Ruclide N/cl3 WATT/cM3 JOULE/cm3 G(MeV/gVs) Bq/cml Ci/clm3 ALI/cm3

Mo 95
Mo 96
Mo 97
Mo 98
MolgO
AglO7
AglO9
Bbl21
Sbl23
Ba13 0
Bal32
Ba134
Aa135
Ba136
Bal37
Bal38

W180
W182
W183
W184
W186

363.9

1. 7491E+16
1. 8326E+16
1.0492E+16
2.6511E+16
1.0580E+16
9.2947E+14
8.6351E+14
1. 0679E+16
7.9872E+15
1. 49271+14
1. 42231+14
3.4036E+15
9.2828E+15
1. 1060E+16
1.58171+16
1.0096E+17
4.7342E+12
1.04551+15
S.64551+14
1.2088E+15
1. 1216E+1S

(d) 2.7963E-13 1.237079E+02 6.1625-02 2.96292+02 8.0079E-09 9.7788E-OS

AJBRF Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 363.93 (d)

xnergy distribution of decay gapma-rays

Group EUrange
1 ( 10 -> 100 KeV)
2 C 0.2 -. 0.2 MeV)

3 C 0.2 -b 0.4 MeV)
4 C 0.4 - 0.6 MeV)
5 C 0.6 - 0.8 MeV)
6 C 0.8 -+ 1.0 MeV)
7 C 1.0 ->1.22 MeV)
8 (1.22 ->1.44 MeV)
9 (1.44 -*1.66 NeV)

10 (1.66 -> 2.0 MeV)

11 ( 2.0 -> 2.5 MeV)
12 C 2.5 -e 3.0 MeV)
13 ( 3.0 -, 4.0 8eV)
14 ( 4.0 -S 5.0 MeV)

15 ( S.0 -+ 6.5 HeV)

MeV/Cm3*a
4.9244Z-01
O. OOOOE+00
0.0000+00
1. 01511-09
0.0000+00
O.OOOOE+00
O. OOOOE+00
0.00000E+O
1.552SE-OS
0.0000+00
0.0000+00
0.0000+00
0 .00003*00
O.0000+00
0.000O+00

Photons/ca3*8
8.9534E+00
O.OOOOE+00
0.000O+00
2.0301E-09
0. 000E+00
O.OOOOE+OO
0.0000+00
O. OOOOE+00
1.0016E-05
0.0000+00
0. 0000+00
0. 0000E+00
0.0000+00
0.0000E+00
0 . 0000E+00

18-Group gamma source distribution (Photons/cm3as)

SCALE-ORNL 18-Group gaemia Library from 10 88eV to 10 KeV

0.00003+00 0.00001+00 0.00001+00 0.0000oo00 0.0000+00 0.00001*00

0.0000E+00 0.0000+00 1.0016Z-OS 0.00003+00 0.00001+00 0.0000Z+00

2.0301E-09 0.0000E+O 0.00003+00 0.0000+00 4.4767E+00 4.47671+00

A3RBF Reactor
AJBRF Omaha Veterans Affairs Pospital Reactor Facility Activation

At Cooling Time * 363.93 (d)

COMOPOSITION

EIEMENT ATOMES/ct3

I
He
.Li
Be

B
C
N
0

la
Mg

Al
Si
S

2.72053E+b7
5.91523E+04
0.00000+00
O . OOOOOE+00
2.79603E-02
2.44269E+07
2.65812E+17
1.08053E-05
1.47231E+16
6.78776E305
3.22619E+17
4.97995E+06
3.04724E-02
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C1
Ar
K

Ca
Sc
Ti
V

Cr
Rn
Fe
Co
Ni
CI

Zn
Ga
Ge
As
Se
Br
Fr
Rb
Sr

Y
Zr
Nb
No
To
Ru
Pd
A9
Cd
In
Su
Sb
Te
I

Xe
C8
Ba
La
Ce

Nd
PM
Sm
Eu
Gd
Tb
Dy
Eo
Er
Ta
Yb
Lu
Sf
Ta

F
Re
Th
U

Np
PU

Totals,

3.14703.+04
1.90667E+04
4.94701E+16
6.03257E+16
6 ;12682E+04
7.06679E+17
1.907713.17
1 .217993-20
t .27369E+20
e .48521E+22
t .4S059E+16
8 .t1316E+17
2.26793E+18
4.95553E+16
2.90953E+06
1.22575E+02
8.32629E+16
5.35792E+08
6.0O0993+14
5.80067E+06
1.13142E+16
7.934t1E+06
1.00707E+01
4.46686E+03
1.33221E+04
1.09868E+17
2.13090E+07
5.l8747E+06
3.16945E+05
1. 79299E+1S
1.38780E+O0

oo00000E+0o
5.37778t+06
1.B6661S+16
3.260S9E+08
4.59192E-03
2.72670E+06
S .929633+05
1.40818E+17
2 .18954E+06
0.000DE 000
0.0O000+O0
0.00000.00
O .00000E+0

.00000E+00
O.OOOOOE+00
0.00000E+00
0 .00000E+o
O.OOOOOE+00
O.OOOOOE+00
0.00000+00
O .000000E+0
0.00000.00
0.00000E+00
t .69717E-02
1.23174E305
3.945153.E+5
1.24666E+07
O .00000E+00
O.OOOOOE+00
O .00000E+00
0.0000E+00
8.58066E322

A JBRF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

Time
zero

363.9 (d)

D(Sv/h) B/g B9q/cm3 Ci/m3 ALI/ci3 WATr/cra3 JOULE/cn3

7.895E-04 1.907E+03 1.531E+04 4.139E-01 3.t71E-03 6.031E-09 1.237080t+02

1.5413-08 3.690E+01 2.963E+02 8.008E-03 9.779E-05 2.796E-13 1.237079E+02

AJBRP Reactor
AJ6RP Omaha Veterans Affairs Bospital Reactor Facility Activation

For a volume of 1.00002+00(cm3) of Rdbar I

Time Becquerel Sv/W ALI Watt

zero 1.5313+04 7.89SE-04 3.8713-03 6.0313-09

363.9 (d) 2.9633+02 1.541E-0 9.779E-05 2.796E-13

AJBRF Reactor
AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Sq/Xg I r/Kg Ci/Xg mNV/gc

zero 1.9073+06 7.511E-10 5.154R-OS 3.15tE+03

363.9 (d) 3.6903+04 3.482E-14 9.972E-07 6.163E-02

AJBP3F Reactor
AJBRP Omaha Veterans Affairs Bospital Reactor Facility Activation

Time Bq/9 Sv/b W/g C1 Index

zero 1.907E+03 7.895Z-04 7.511Z-10 3.310E+03

363.9 (d) 3.690E+01 1.5413-08 3.4823-14 1.230E-01

AJBPP Soil (Side) Flux

AJBRF Soil (Side) Flux

AJBRF Soil (Side) FlU1
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Step 1 Activation of
Cold Pause of

Step 2 Activation of
Cold Pause of

Step 3 Activation of
Cold Pause of

Step 4 . Activation Of
Cold Pause of

Step 5 . Activation of
Cold Pause of

Step 6 Activation of
Cold Pause of

Step 7 * Activation of
Cold Pause of

Step 8 . Activation of
Cold Pause of

Step 9 * Activation of
Cold Pause of

Step 10 Activation of
Cold Pause of

Step 11 * Activation of
Cold Pause of

Step 12 Activation of
Cold Pause of

Step 13 . Activation of
Cold Pause of

Step 14 * Activation of
Cold Pause of

Step 15 Activation of
Cold Pause of

Step 16 * Activation of
Cold Pause of

Step 17 * Activation of
Cold Pause of

Step 18 Activation of
Cold Pause of

Step 19 ActivatiOn of
Cold Pause of

Step 2o * Activation of
Cold Pause of

Step 21 * Activation of
Cold Pause of

Step 22 i Activation of
Cold Pause of

Step 23 * Activation of
Cold Pause of

Step- 24 a Activation of
Cold Pause of

Step 25 t Activation Of
Cold Pause of

Step 26 * Activation of
Cold Pause of

Step 27 a Activation of
Cold Pause of

step 28 * Activation of
Cold Pause of

Step 29 . Activation of
Cold Pause of

Step 30 Activation of
Cold Pause of

2.276B2B+06(s),
2.925923+07(3),

2.276823+06(s),
2.925923*07(s),

2.276823E06(s),
2.92592,07 (s),

2.27682E306(5),
2.925923E07(s),

2.27682B+06(8),
2.92592E+07(s),

2.276823+06(s),
2.92592E+07(3),

2.27682E+06(s),
1.92592E+07(s),

2.276B2B+06(3),
2.92592B+07(3),

2.27682E+06(s),
2.92592E+07(a),

2.27682E+06(s),
2.925923+07(3),

2.27682E+06(s),
2.92592B+07(3),

2.27682E+06(s),
2.92592E+07 Cs),

2.27682B+06(s),
2.92592B+07(st,

2.27682B+06(s),
2.92592B+07(3),

2.27682E+06(s),
2.92592B+07(s),

2.27682E+06(s),
2.92592B+07 (s),

2.27682B+06 (s),
2.92592E+07(s),

2.27682E+06 (s),
2.925923+07(s),

2. 276823+.0 (S)
2.92592E+07(3),

3.31020E+06(s),
2.822502+07(5)

2.82600E+06(3),
2.87100B+07(s),

2.14200,+06(3).
2.93940E+07(s),

2.12400B+06(s),
2.94120B+07(s);

1.38060E,06(s),
3.01554E+07(s),

6.89330E+05(S),
3.08467E+07(s),

2.37945E+06(s),
2.91565S+07(5),

2.45055E+06(s),
2.90854B+0

7 (s),

4.183963+06(3),
2.735203+07(s),

3.16070+06(S3),
2.83753E+07(3),

4.29096E+06 (s),
2.72450E+07(5),

i .e.
i .e.

i .e .

i.e.

i.e.

i .e .

i .e .

i .e.
i .e .

i.e.
i.e .

i.e.
i .e .

i.e.

i .e.

i .e.

i .e .

i .e.

i .e.

i .e.

i .e.

i .e.

i.e.

i.e.
i.e.

i .e.
i .e.

i:e.

i.e .

i .e .

i.e.

i.e.

i .e.

i.e.

i.e.

i.e.
i.e.

i .e .
i .e .

i.e .

i .e.

i .e.

i.e.

i.e .

i.e .

i.e.

i.e.

i.e.

i.e.

i .e.

i.e.

i.e.

i .e.

i .e.

26.35
338.65

26.35
338 .65

26.35
338.65

26.35
338 .65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338 .65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

26.35
338.65

38.31
326.69

32.71
332.29

24.79
340.21

24.58
340.42

15.98
349.02

7.98
357.02

27.54
337.46

28.36
336.64

48.43
316.57

36.58
32B.42

49.66
315.34

Cd)
(d)

Cd)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
Cd)

(d)
(d)

(d)
(d)

(d)
(d)

(d)
(d)

Cd)
Cd)

(d)
(d)

Cd)
Cd)

Cd)
(d)

(d)
Cd)

Cd)
(d)

(d)
(d)

(d)
(d)

(d)
Cd)

Cd)
Cd)

(d)
(d)

(d)
Cd)

Cd)
(d)

Cd)
Cd)

Cd)
(d)

Elapsed Time.

26.35 (d)
365.00 (d)

1.07 (y)
2.00 (y)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 Cy)
7.99 (y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (y)
10.99 (Y)

11.06 (Y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (Y)

14.06 (y)
14.99 (Y)

15.06 (y)
15.99 (Y)

16.06 (y)
16.99 (Y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 *9ty)

19.09 (y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

.24.00 (y)
24.98 (y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (y)

29.1 i (y)
29.98 (y)

Intervals . 2

intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals * 2

Intervals . 2

Intervals * 2

intervals 2

Intervals 2

Intervals 2

Intervals t 2

Intervals 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2

Intervals . 2
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Step 31 * Activation of
Cold Pause of

Step 32 t Activation of
Cold Pause of

Step 33 s Activation of
Cold Pause of

Step 34 * Activation of
Cold Pause of

Step 35 * Activation of
Cold Pause of

Step 36 s Activation of
Cold Pause of

Step 37 * Activation of
Cold Pause of

Step 38 * Activation of
Cold Pause of

Step 39 Activation of
Cold Pause of

Step 40 * Activation of
Cold Pause of

Step 41 . Activation of
Cold Pause of

2.374743+06(s), i.e.
2.916131+07(s), i.e.

1.678273+06(s), i.e.
2.98577E+07(s), i.e.

1.587023+06(e)1 i.e.
2.994903+07(s), i.e.

1.458852+06(s), i.e.
3.00772E+07(s), i.e.

2.276823+06(s), i.e.
2.925929+07(s), i.e.

2.27682E+06(s), i.e.
2.925923+07(s), i.e.

1.800031.06(s), i.e.
2.97360S+07(s), i.e.

2.276S2Z+06(s), i.e.
2.92592E+07(s), i.e.

2.276B2E+06(s), i.e.
2.92592E+07(s), i.e.

7.76520E+04(s), i.e.
3.145S3E+07(m), i.e.

9.2i846Z+04(s), i.e.
3.14432E+07(s), i.e.

27.49 (d)
337.52 (d)

19.42 (d)
345.5S (d)

18.37 (d)
346.63 (d)

16.88 * (d)
348.12 (d)

26.35 (d)
338.65 (d).

26.35 Cd)
338.65 (d)

20.33 (d)
344.17 Cd)

26.35 (d)
338.6S (d)

26.35 (d)
338.65 (d)

21.57 (h)
364.10 (d)

1.07 (d)
363.93 (d)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)
33.97 Cy)

34.05 (y)
34.97 (y)

35.03 (y)
35.97 (y)

36.03 (y)
36.97 (y)

37.04 CY)
37.97 (y)

38.04 Cy)
38.97 (y)

38.97 (y)
39.97 (y)

39.97 (y)
40.97 (y)

Intervals . 2

Intervals , 2

Intervals , 2

Intervals * 2

Intervals , 2

Intervals , 2

Intervals 2

Intervals i 2

Intervals * 2

Intervals 2

Intervals t 2

Step 42, Activation of 3.93660+04(cs), i.e. 10.94 (h) 40.97 (y) Intervals . 2

Cooling Times (s)

3.14973+07

364.5 Cd)

A.BRF Reactor

Step . 1

Elapsed Time i 26.35 (d)
X/cm3 1ATT/cm3 JOURZ/cm3

otals 8.5S8071+22 6.06713-09 1.237081E+02
Production of H 0. sppm/y.
Production of He . 0. appm/y.

Elapsed Time i 365.00 (d)
N/cm3 VATr/cc3 JOUEZ/cm3

otals. B.SS07E+22 1.0545E-13 1.237079E+02

Step* 2

Elapsed Time 1.07 (y)
X/cm3 lcATT/o3 JOVULC/C3

otals. 8.58073+22 6.0673E-09 1.237081B+02
Production of a . 0. appm/y.
Production of se O 0. appm/y.

Elapsed Time s 2.00 (y)
Ir/cm3 aMTT/cm3 JOULI/cm3

otals, 8.5807E+22 1.8728-13 1.237079E+02

Step . 3

Elapsed Time . 2.07 (y)
N/cm3 WATT/cm3 JOULE/cm3

otal-. 8.58073+22 6.0674E-09 1.237082E+02
Production of 1 , 0. appm/y.
Production of He s 0. appm/y.

Elapsed Time * 3.00 (y)
X/cm3 W17T/cm3 JOULE/cm3

otals, 8.58071+22 2.5081E-13 1.237079E+02

G(CeV/g-s) Bq/cm3
3.1819E+03 1.5257E+04

G(NeV/g*s) Bq/cm3
2.3236E-02 1.11713+02

G(MeV/9*s) Bq/cm3
3.1819E+03 1.53673+04

G(KeV/gws) Bq/cm3
4.1272E-02 1.9843E+02

GCMeV/g-s) Bq/cm3
3.18203+03 1.54523+04

G(CeV/g-s) Bq/cm3
5.52721-02 2.6575E+02

Ci/cm3 ALI/cm3
4.1235E-07 4.0527E-03

Ci/cm3 ALI/cm3
3.0193E-09 3.6871Z-05

Ci/cm3 ALI/cm3
4.15333-07 4.0898E-03

Ci/cm3 ALX/cm3
5.3630E-09 6.5491E-05

Ci/cm3 ALI/cm3
4.17633-07 4.1279E-03

Ci/cm3 ALl/cm3
7.1823E-09 8.77071-05

Step : 4

Elapsed Time * 3.07 (y)
N/cm3 WATT/cm3 J0ULE/cm3

otals. 8.5807E+22 6.0675E-09 1.237082E+02
Production of - 0. appm/y.
Production of Be 0. appm/y.

Elapsed Time s 4.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
3.1820E+03 1.5518E+04 4.1942E-07 4.1397E-03

G(MeV/ga) fqB/cm3 Ci/cm3 ALI/cm3
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otals. 8.5807E+22 3.0012E-13 1.237079E+02 6.61403-02 3.1800+02

Step . 5

Elapsed Time * 4.07 (y)
NI/C3 WATT/em3 GOLE/cm3 G(CeV/gqs) Bq/Cm3

otals. 8.5807S+22 6.0675E-09 1.237082E+02 3.1820E+03 1.5570E+04

Production of 11 O. appm/y.
Production of He O. appm/y.

Elapsed Time , 5.00 (y)
N/em3 WATT/cm.3 JOULE/cm3 G(MeV/g9s) Bq/cm3

otals. 8.5807E+22 3.3840E-13 1.237079E+02 7.4577E-02 3.5856E+02

8.5946E-09 1.0495E-04

Ci/em3
4.2080E-07

Ci/cm3
9.6909E-09

ALI/Cm3
4.15673-03

ALI/Cm3
1.1834E-04

Step . 6

Elapsed Time * 5.07 (y)
N/em3 WATT/cm3 JOULE/cm3 G(NeV/g*s)

otals, 8.58073+22 6.0676E-09 1.2370823+02 3.1820B+03
Production of B * O. appm/y.
Production of Re * 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 WATT/Cem3 JOUET/cm3 G (NeV/g5 s)

otals, 8.5807E+22 3.6812E-13 1.237079E+02 8.1125E-02

Step. 7

Elapsed Time 6.07 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/grs)

otals, 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03
Production of E O. appm/y.
Production of He 0. appm/y.

Elapsed Time 6.99 (y)
N/cm3 WATT/cm3 JOULE/Cm3 G(MeV/g*s)

otals. 8.5807E+22 3.91183-13 1.237079E+02 8.62093-02

Step. 8

Elapsed Time 7.07 (y)
N/cm3 WATT/cm3 .7072L3/cm3 G(MeV/g s)

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03
Production of H O. appm/y.
Production of He O. appa/y.

Elapsed Time I 7.99 (y)
N/Cm3 WATT/cm3 JOULE/cm3 G (MeV/ges)

otals. 8.5807E+22 4.09093-13 1.2370792+02 9.01553-02

Step. 9

Sq/cm3
1. 5610E+04

Bq/Cm3
3.9005E+02

Bq/cm3
1.5640E+04

Bq/cm3
4.1449E+02

Bq/cm3
1. 56643+04

Bq/cm3
4.3347E+02

Ci/Ca3
4.2188E-07

Ci/cm3
1.05423-08

Ci/em3
4.2272E-07

Ci/cm3
1.1203E-08

Ci/cm3
4. 2336E-07

Ci/cm3
1.1715E-08

ALI/cm3

4.16983-03

ALI/cm3

1.2873E-04

ALI/Cm3

4.18003-0O

ALI/Ca3

1.36803-04

ALI/cm3

4.1879s-03

AI/Cm3

1.4306E-04

Elapsed Time 8 8.07 (y)
N/cm3 WA7T/cm3 JOULE/cm3 G (MeV/g*8) Bq/cm3

otals. 8.5807E+22 6.06763-09 1.2370823+02 3.18203+03 1.5683E+04
Production of a g 0. sppm/y.
Production of Be * O. appm/y.

Elapsed Time . 8.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. 8.5807E+22 4.22993-13 1.2370793.02 9.3219E-02 4.48203+02

Step * 10

Elapsed Time a 9.07 (y)
N/cm3 1ATT/cm3 JOUL3/cm3 G(MeV/g9s) Bq/cm3

otals. 8.58073+22 6.06773-09 1.2370823+02 3.18203+03 1.56983+04
Production of B $ 0. appm/y.
Production of Xe t O. appm/y.

Elapsed Time , 9.99 (y)
N/cm3 WAIT/cm3 JOJLE/cm3 G(MeV/ges) Bq/cm3

otals, 8.5807E+22 4.33783-13 1.237079E+02 9.55973-02 4.5963E+02

Step e 11

Elapsed Time * 10.06 (y)
N/IcM3 WATT/Cm3 JO/em3 G(MeV/g*S) Sq/cm3

otals, 8.58073+22 6.0677E-09 1.2370823+02 3.18203+03 1.5709E+04
Production Of 1 * 0. appm/y.
Production of Re O. appm/y.

Elapsed Time . 10.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3

otals, 8.5807E+22 4.42152-13 1.237079E+02 9.7442E-02 4.68503+02

Step . 12

Ci/cm3
4.2387E-07

Ci/cm3
1.21133-08

Ci/cm3
4.24263-07

Ci/cm3
1.2422E-08

Ci/cm3
4.2456E-07

Ci/cm3
1.2662E-08

ALI/ca3
4.1941E-03

ALI/ea3
1. 4792E-04

ALI/cM3
4. 19893-03

ALI/CM3
1. 51703-04

ALI/cm3
4.2026E-03

AIl/Ca3
1.5462E-04
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Elapsed Time s 11.06 (y)
K/Cm3 WATr/cm3 JOULE/cm3 G(MeV/grs) Bq/Cm3 Ci/cm3 ALI/cm3

otals, 8.58073+22 6.0677E-09 1.237082B+02 3.1820E+03 1.5717E+04 4.24808-07 4.20542-03
Production of 2 . O. appm/y.
Production of He s 0. appm/y.

Elapsed Time , 11.99 (y)
N/cM3 ATT/cm3 JOULE/cm3 G(NeV/rs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.4B65E-13 1.237079S+02 9.8875E-02 4.7539E+02 1.2848E-08 1.5690E-04

Step * 13

Elapsed Time s 12.06 (y)
N/cm3 VATT/cm3 .OLLE/cm3 G(CeVfg*u) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06772-09 1.237082E+02 3.1820E+03 1.57242+04 4.2498E-07 4.2077E-03
Production of 2 S 0. appm/y.
Production of He * 0. *ppm/y.

Elapsed Time * 12.99 Cy)
N/cm3 VATT/cm3 JOtLE/cm3 G(NeV/g-s) Bq/ca3 Ci/cm3 ALI/cm3

otals. 8.58072+22 4.5370E-13 1.237079E+02 9.9988E-02 4.8074E+02 1.2993E-08 1.5866E-04

Step . 14

Elapsed Time . 13.06 (y)
N/cm3 wATT/cm3 .OVL/cm3 GCN&V/lgl) Bq/cm3 Ci/c53 ALI/cm3

otals. 8.58072+22 6.06772-09 .1.2370822+02 3.18202+03 1.57302+04 4.2512E-07 4.20942-03
Production of H . O. appm/y.
Production of Be 0. appm/y.

Elapsed Time 13.99 (y)
N/cm3 WATT/cm3 JO=tL/cm3 G(NeV/g's) Bq/cm3 Ci/cm3 ALt/cm3

otals. 8.58072+22 4.5762E-13 1.237079E+02 1.0085E-01 4.8489E+02 1.3105E-08 1.6003E-04

Step . 15

Elapsed Time 14.06 (y)
N/cm3 WATTIC3 BOUL/cm3 GrIMV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807B+22 6.06772-09 1.237082E+02 3.1820B+03 1.57342+04 4.2523E-07 4.21072-03
Production of E , O. appm/y.
Production of He ° 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WAIT/cm3 .OtnL/cm3 G(NeV/g-s) Bq/cg3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.6066E-13 1.237079E.02 1.01522-01 4.8812E+02 1.31922-08 1.61102-04

Step . 16

Elapsed Time * 15.06 Cy)
N/cm3 WATT/cm3 JOULZ/cU3 G(MeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.06772-09 1.2370822+02 3.18202+03 1.5737E+04 4.25322-07 4.21182-03
Production of E, 0. appm/y.
Production of Be 0 0. appm/y.

Elapsed Time s 1S.99 (y)
X/cm3 WATT/cm3 JOL/n3 G(HeV/qs) Bq/ca3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.6302E-13 1.237079E+02 1.0204E-01 4.9062E+02 1.32602-08 1.6192E-04

Step . 17

Elapsed Time * 16.06 (y)
W/cm3 1OXT/cm3 JOULE/cm3 G(MeV/gs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58072+22 6.0677E-09 1.2370822+02 3.18202+03 1.5739E+04 4.25382-07 4.2126E-03
Production of 2 . O. appm/y.
Production of Re * O. appm/y.

Elapsed Time . 16.99 (y)
I/cm3 WATT/cm3 JOL/cm3 G WeV/grs) Bq/cm3 C/cm3 ALI/cm3

otals. 8.5807E+22 4.6485E-13 1.237079E+02 1.0245E-01 4.9256E+02 1.33128-08 1.6256E-04

Step * 18

Elapsed Time . 17.06 (y)
N/cm3 MATT/c03 JOULE/ca3 G(MeV/gr ) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.2370822+02 3.1820E+03 1.5741E+04 4.2544E-07 4.21322-03
Production of a 0. appm/y.
Production of He 0 0. appm/y.

Elapsed Time * 17.99 (y)
N/cm3 WATI/cam3 JO=/c3 G(NeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58072+22 4.6627E-13 1.2370793+02 1.02762-01 4.9407E+02 1.33532-08 1.6306E-04

Step * 19

Elapsed Time * 18.06 (y)
N/cm3 11ATT/cm3 JOULE/cal 0(QeV/Is) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58072+22 6.0677E-09 1.237082E+02 3.1820E+03 1.57432+04 4.2548E-07 4.21371-03
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Production of O. appm/y.
Production of He * O. appm/y.

Elapsed Time * 18.99 (y)
N/cm3 WATT/cm3 JOULE/em3 G(MeV/g*s) Bq/cm3 Ci/Cm3 ALI/Cm3

otals. 8.5807E+22 4.6730E-13 1.237079E+02 1.0300E-01 4.9524E+02 1.338SE-08 1.6345E-04

Step % 20

Elapsed Time * 19.09 (y)
N/Cd3 WATT/aTL3 JOLE/cm3 G(NeV/g*s) Bq/cm3 Ci/cm3 ALI/Cm3

otalst *.58073+22 6.0779Z-09 1.23?0B32+02 3.1892E+03 1.585BE+04 4.2BS9E-07 4.3209E-03
Production of B 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 19.98(y)
W/Com3 WATT/em3 JOLR/cm3 G(MeV/grs) Bq/cm3 Ci/cd3 ALI/cm3

otals. 8.58073+22 7.66662-13 1.237079E+02 2.9064E-01 5.4872E+02 1.48303-08 1.8281E-04

Step , 2i

Elapsed Time . 20.07 (y)
N/ce3 WATr/cm3 JOLE/cm3 G(MeV/g*s) Bq/dm3 Ci/Ce3 ALI/em3

otals, 8.5807E+22 6.0735E-09 1.237082E+02 3.1B61E+03 1.58S73+04 4.2857E-07 4.2903E-03
Production of 0 i 0. appl/y.
Production of He 0. appm/y.

Elapsed Tine . 20.98 (y)
N/ed3 WAT1/em3 JOULE/cm3 G(MeV/gqs) Sq/cl3 Ci/cm3 ALI/em3

otals, B.SB07E+22 7.3612E-13 1.2370793+02 2.614BE-01 5.64963+02 1.5269E-OB 1.8789E-04

Step , 22

Elapsed Time . 21.05 (y)
N/cm3 WATT/cm3 JOULI/cm3 G(NeV/gs) Bg/dcU Ci/cm3 ALI/cm3

otals. 8.s507E+22 6.0663E-09 1.237082E+02 3.1810E+03 1.5796E+04 4.2691E-07 4.2215E-03
Production of H 0. appm/y.
Production of He * O. appm/y.

Elapsed Time 21.98 (y)
N/cm3 WATT/cm3 JOULE/cd O(NeV/gSs) Bq/cm3 Ci/cm3 ALI/ce3

otals. 8.5807E+22 5.1230E-13 1.237079E+02 1.1290E-01 5.4284E.02 1.4671E-08 1.7916E-04

Step * 23

Elapsed Time 22.05 (y)
N/cm3 KAr/csm3 JOULZ/cm3 G(MeV/ges) Sq/cm3 Ci/cm3 ALI/em3

otals- 8.58073+22 6.06613-09 1.237082E+02 3.1808S.03 1.5773E+04 4.26293-07 4.21223-03
Production of H 0. appmiy.
Production of He . 0. appm/y.

Elapsed Time * 22.98 (y)
N/cm3 -1ATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/ca3 Ci/em3 ALI/em3

otals: 8.5807Et22 4.95973-13 1.237079E+02 1.09303-01 5.2554E+02 1.42043-08 1.7345E-04

Step . 24

Elapsed Time t 23.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/gts) Bq/CM3 Cij/3 )LI/cm3

otals. 8.58071+22 6.0572E-09 1.2370813.02 3.17463+03 1.56653+04 4.2337E-07 4.11673-03
Production of 3 * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 23.98 (y)
N/em3 MA~T/cm3 JOULZ/ed3 G(NeV/g-s) Bq/m3 Ci/cm3 ALI/Cm3

otals: 8.58073+22 4.48713-13 1.2370792+02 9.8887E-02 4.7545E+02 1.2B50S-08 1.56923-04

Step * 25

Elapsed Time * 24.00 (y)
N/em3 IATT/cem3 JOULE/cm3 G(OeV/gzs) bq/Cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.04768-09 1.237081Z+02 3.16791+03 1.5523E+04 4.1953Z-07 4.0059E-03
Production of B . O. appm/y.
Production of Be t O. appm/y.

Elapsed Time i 24.98 (y)
N/cm3 1fATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/Cd3 Ci/em3 ALI/cm3

otalsi 8.S807E+22 3.8003S-13 1.237079E+02 8.37523-02 4.0268E+02 1.08833-08 1.3290E-04

Step * 26

Elapsed Time * 25.06 (y)
N/cm3 WATT/cm3 JOULS/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/em3

otalst 8.58073+22 6.0686E-09 1.237082E+02 3.1827E+03 1.5664E+04 4.23363-07 4.19493-03
Production of H O. appm/y.
Production of He * 0. appm/y-

Elapsed Time * 2S.9B (y)
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N/cm3 lraTr/cm3 .0UL3/cm3 G(ReV/g's) Bq/cm3
otals, 8.58073.22 4.05233-13 1.2370793.02 B.930SE-02 4.29382+02

Step . 27

Elapsed Time * 26.06 (y)
N/cm3 IATT/cm3 JOD.E/I3 G(KeV/g-s) Bq/cm3

otals. 8.5807E+22 6.0695E-09 1.2370o2E+02 3.18333+03 1.5699E+04
Production of B 0. appm/y.
Production of Be * O. *ppmtY-

Elapsed Time s 26.98 (y)
l/cm3 1IATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.58073+22 S.98403-13 1.237079E+02 2.14783-01 4.5445+02

Step . 28

Elapsed Time * 27.11 (y)
N/cm3 IIATT/cm3 JOL3/cm3 G(MeV/1s6) Bq/cm3

otals. 8.5t07E+22 6.08S2E-09 1.237083Z+02 3.19443+03 1.59063+04
Production of E * 0. appa/y.
Production of Re 0 O. appm/y.

Ci/cm3 ABL/cm3
1.160SE-08 1.41713-04

Ci/cm3
4.24303-07

Ci/cm3
1.2282E-08

Rlapsed Time i 27.98 (y)
W/Icm3 I1TT/cm3 JOLnX/cm3 G(MeV/g*s)

ot&ls. 8.58073+22 8.7223E-13 1.237079E+02 3.60033-01

Step * 29

Elapsed Time a 28.08 (y)
N/cm3 1ATT/cm3 J/ULm3f G(NdV/W8)

otals. 8.58073+22 6.07673-09 1.237083E+02 3.18843+03
Production of E * O. appm/y.
Production of Be . 0. appm/y.

Elapsed Time * 28.98 (y)
N/cm3 WKTT/cm3 JO=/cm3 G(MeV/gs)

otals. 8.5807B+22 7.92222-13 1.2370793+02 2.8940E-01

Step * 30

Elapsed Time , 29.11 (y)
N/cm3 WATr/cm3 JOXM/cm3 GO(eV/g*s)

otalsa 8.5807E+22 6.08613-09 1.2370833+02 3.1950E+03
Production of H * 0 appm/y.
Production of Re . 0. appm/y.

Elapsed Time . 29.98 (y)
N/cm3 1ATT/cme3 =OL3/cm3 G(MeV/g-z)

otals. 8.5807E+22 9.89763-13 1.237079E+02 3.9220E-01

Step s 31

Elapsed Time . 30.03 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(MeV/g*c)

otals. 8.5807E+22 6.06903-09 1.237082E+02 3.18293+0,3
Production of E * O. appm/y.
Production of Re D 0. appm/y.

Elapsed Time x 30.98 Cy)
J/cm3 WATT/cM3 JOULE/cm3 Gf(eV/g*s)

otals. 8.5807E+22 6.0077E-13 1.237079E+02 1.3240E-01

Step * 32

Elapsed Time * 31.03 (y)
J/cm3 1ITT/cm3 JOLULE/cm3 G(MeV/gS)

otalsa 8.58073+22 6.0610E-09 1.2370823+02 3.1772E+03.
Production of B * 0. appm/y.
Production of He . O. appmy.

Bq/cm3
5.60653+02

Ci/cm3
4.2989E-07

Ci/cm3
1.51533-08

ALI/cm3
4.2120E-03

ALI/cm3
1.51183-04

ALI/CM3
4.3663E-03

ALI/cm3
1. 8745E-04

ALI/cm3
4.3279Z-03

aLI/cm3
1. 9661E-04

Bq/cm3
1.59053.04

Bq/cm3
5.9070E+02

Bq/cm3
1. 60483+04

Bq/cm3
6. 7162E+02

Bq/cm3
1.5927E+04

Bq/cm3
6.36593+02

Ci/cm3
4.2986E-07

Ci/cm3
1.5965E-08

Ci/cm3
4.3373E-07

Ci/cim3
1.8152E-08

Ci/cm3
4.3046E-07

Ci/cm3
1.7205E-08

i..,'
aBI/cw3

4 .4388E-03

ALI/cm3
2.24173-04

Sq/cm3 Ci/cM3
1.58123+04 4.27343-07

ABI/cm3
4.28263-03

ALI/cm3
2 .10103-04

4 .1902E-03

aLI/dn3
1.902 03-04

ALB/dM
4.1590E-03

1LI/CM3
1. 7327E-04

Elapsed Time * 31.98 (y)
N/d.3 ATTI/cau3 JO0LE/cm3 G MeV/g*s) BDcao3

otals. 4.5807E+22 5.4388E-13 2.237079E+02 l.1986E-01 5.76313+02

Step . 33

Elapsed Time 32.03 Cy)
N/cm3 WATT/CM3 JOULE/c3 (NeV/Srs) Bq/cm3

otals, 8.5807E+22 6.05983-09 1.237081B+02 3.17643+03 1.5741E.04
Production of E * 0. appm/y.
Production of He 0. appmfy.

Elapsed Tim . 32.97 (y)
N/cm3 WATT/cm3 JOtI.E/cm3 G(NeV/gs) Bq/cd3

otals. -8.5807E+22 4.9548E-13 1.237079E+02 1.0920E-01 5.2502E+02

Ci/Cm3
1.5576E-08

Ci/cm3
4 .2542E-07

Ci/Ce3
1.4190E-08
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Step * 34

Elapsed Time . 33.02 (y)
N/cm3 WATT/cm3 JOULE/ctn3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cei3

otals. 8.5807E+22 6.0581E-09 1.237081E+02 3.1753E+03 1.5674E+04 4.2362E-07 4.1262E-03

Broduction of S s 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 33.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otalst 8.5807E+22 4.519SE-13 1.237079E+02 9.9603E-02 4.7889E+02 1.2943E-08 1.5805E-04

Step . 35

Elapsed Time . 34.05 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 A1LI/cm3

otalsa B.5807E+22 6.0676E-09 1.237082E+02 3.i820E+03 1.5727E+04 4.2507E-07 4.2084E-03
Production of N 0. appm/y.
Production of Re O. appm/y.

Elapsed Time * 34.97 ty)

N/cm3 WATT/cm3 JOMXE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/em3
otals. 8.5807E+22 4.5626E-13 1.2370791+02 1.0055E-01 4.8346E+02 1.3066E-08 1.5956E-04

Step * 36

Elapsed Time 35.05 (y)

N/cm3 WATT/cm3 JOULE/cm3 O(MeV/g-&) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 6.0677E-09 1.2370821+02 3.1820E+03 1.57322+04 4.2519E-07 4.2103E-03

Production of N 0. appm/y.
Production of He O. appm/y.

Elapsed Time 35.97 (y)
N/cm3 WATT/cm3 JOUE/cm3 O(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.5961E-13 1.237079E+02 1.0129E-01 4.8700E+02 1.3162E-08 1.60731-04

Step, 37

Elapsed Time 36.03 (y)

N/cm3 WATT/cm3 JOtLX/cm3 G(MeV/gVs) Bq/cm3 Ci/cm3 ALI/Cm3
otals. 8.5807E+22 6.0623E-09 1.2370821+02 3.1782E+03 1.5679E+04 4.2375E-07 4.15621-03

Production of N * O. appm/y.
Production of Re a 0. appM/y.

Elapsed Time * 36.97 (y)

N/cm3 WATT/cm3 J0ULX/cm3 G(MeV/g S) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 4.39973-13 1.237079E+02 9.69611-02 4.66191+02 1.26001-08 1.5386E-04

Step * 38

Elapsed Time * 37.04 (y)

N/cm3 WATT/cm3 JOULE/cm3 . G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 6.06761-09 1.237082E+02 3.1820E+03 1.5715E+04 4.2473E-07 4.20452-03

Production of E * 0. appm/y.
Production of Ne I O. appm/y.

Elapsed Time . 37.97 (y)
N/cm3 WATr/cm3 JOULE/cm3 G(neV/gms) Bq/cm3 Ci/cm3 sLI/cm3

otalsm 8.58071+22 4.46961-13 1.237079E+02 9.85022-02 4.7360E+02 1.2800E-08 1.5630E-04

Step . 39

Elapsed Time . 38.04 (y)

N/cm3 WA7T/cM3 .7JOTL/cm3 G(MeV/gqs) Sq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5722E+04 4.2493E-07 4.20711-03

Production of S * 0. appm/y.

Production of Be a 0. appm/y.

Elapsed Time t 38.97 (y)

N/cm3 WATT/Cem3 JOUL/cm3 G(MeV/gVs) Bq/em3 Ci/cm3 A)LI/cm3
otalsm 8.58071+22 4.5238E-13 1.237079E+02 9.9698E-02 4.7935E+02 1.2955E-08 1.58201-04

Step * 40

Elapsed Time * 38.97 (y)
N/cm3 WATT/cm3 JOULE/c0m3 G(MeV/gVs) Sq/cm3 Ci/cm3 ALI/cm3

otalsa 8.58071+22 6.0187E-09 1.237080E+02 3.1S14E+03 1.5384E+04 4.1579E-07 3.89521-03

Production of E a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time 39.97 (y)

N/cm3 WAT'T/cm3 JOULE/cm3 G(MeV/g s) Bq/cm3 Ci/cm3 ALI/cm3
otals% 8.5807E+22 3.5474E-13 1.237079E+02 7.8177E-02 3.7588E+02 1.0159E-08 1.240SE-04

Step a 41

Elapsed Time . 39.97 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cme3 ALI/cm3
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otals .SB07E+22 6.03123-09 1.2370803+02 3.1S80E+03 1.S3143+04 4.1390E-07 3.870SE-03 P 3
Production of 0. . appm/y.
Pzrduction of He 0. appm/y.

Elapsed Time . 40.97 (y)
J/cr3 WATT/cm3 JOWaE/cms3 GC(MeV/g) Bg/cr3 Ci/cm3 ALI/cm3

ota.ls. 8.5807E+22 2.79633-13 1.237079E+02 6.162SE-02 2.9629E+02 8.0079E-09 9.7788-05

Step * 42
AJBRF Reactor

AJBRF Omaha Veterans Affairs Bospital Reactor Pacility Activation

Elapsed Time * 40.97 (y) Cooling Time 0.

Nuclide N/cm3 WATr/cm3 JWOLE/cm3 OCxeV/g-g) Bq/cm3 Ci/cm3 XLI/cm3 T/2

N 14 2.6484E+17
N 15 9.7287E+14

Ila 23 1.4723E+16
Al 27 3.22623+17

: 39 4.613SE+16 -
K 40 5.7880E+12 1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-05 2.68443-15 6.1691E-10 1.280E+03(My) K 40
K 41 3.32943+15

Ca 40 S.8480E+16
Ca 42 3.9031E+14
Ca 43 8.14403.13
Ca 44 1.2584E+15
Ca 46 2.4130E+12
Ca 48 1.1281E+14
Ti 46 5.8301E+16
Ti 47 5.2577E+16
Ti 48 5.2096E+17
Ti 49 3.8231E+16
Ti SO 3.66063+16

V 50 4.7693E+14 1.22B9E-23 8.33293,01 9.53243-12 7.0337E-11 1.90103-21 3.44793-16 1.489E+1i(Ny) V 50
V 51 1.9029E+17

Cr 50 5.2922E+18
Cr 52 1.0206E+20
Cs 53 1.15713+19
Cr 54 2.8806E+18
Cs 5S 2.47283+02 1.4229E-13 4.3606E-11 4.26343-04 8.06893-01 2.1808-11 1.13013-09 3.540E+30 Im) Cr SS
Mn 55 8.2737E+20

Mu 56 1.8924E+08 5.7140E-09 7.65333-05 2.99233+03 1.4129E+04 3.8186E-07 3.53223-03 2.5792900 (O) IMn 56
Fe 54 4.9638E+21
Fe 55 3.71893.10 2.8184E-13 3.5094E-05 6.2116E-02 2.98663+02 8.07193-09 9.8S68E-0s 2.735E+00 (y) Fe SS

.Fe 56 7.7852E+22_
Fe S7 1.7989E+21
Fe 58 2.3759E+20
Fe 59 1.7002E+07 6.41903-13 3.56023-06 4.53983-01 3.06543+00 8.28O5-11 S.5134E-06 4.450E+01 (d) Fe 59
Co S9 E.4506E+16
Co 603l 3.66043+03 4.12173-14 3.7368E-11 3.4834E-03 4.0374E+00 1.0912E-10 6.8663E-09 1.0473+01 (m) Co 60ml
Ni S8 5.99973+17
xi 60 2.3111E+17
Ni 61 1.0047E+16
Ni 62 3.2027E+16
Ni 64 *.1610E+15
Cu 63 1.56873+18
Cu 64 3.68763+05 2.8324E-13 1.8686E-08 1.32653-01 5.5896E+00 1.5107E-10 6.7102E-07 1.270E+01 (h) Cu 64
Cu 65 6.99202+17
Cu 66 1.0492E+03 4.3878E-13 1.93722-10 2.4227E-02 2.3765E+00 6.42313-11 3.80253-08 5.1003+00 (m) Cu 66
Zn 64 2.4084E+16
Zn 66 1.3826E+16
Zn 67 2.0318E+15
ZD 68 9.3164E+15
Zn 70 2.9733E+14

AJERF Reactor

suclide N/cm3 WA7T/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3 T/2

As 75 8.3263E+16
As 76 2.0265E+05 3.54703-13 4.84903-08 7.99902-02 1.4824E+00 4.00643-11 2.37183-06 1.097E+00 (d) As 76
Br 79 3.06723+14
Br B1 2.9837E+14
R' 85 B.1655E+15
Rb 87 3.1488E+15 1.8202E-17 3.9749E+01 0.0000E+00 1.4419E-03 3.89703-14 2.1617E-09 4.796E+o4CMy) Rb 87
No 92 1.63043+16
Mo 94 1.0163E+16
Mo 95 1.7491E+16
Mo 96 1.8326E+16
Mo 97 1.0492E+16
Mo 98 2.65113.E+16
MolOO 1.0580E+16
AglO7 9.2947E+14
AglO9 S.6352E+14
Ag11O 4.7978E+01 2.6088-13 9.2972E-12 S.8i993-03 1.3463E+00 - 3.6385E-11 8.85703-10 2.470E+01 (U) AgllO
Sbl21 1.0679E+16
8bl23 7.9872E+1S
Bal30 1.4927E+14
Ba132 1.4223E+14
Bal34 3.4036E+15
Bal3 9.2828E+15
Ba136 1.1060E+16
Bal37 ,1.SB17E+16
8al38 1.0096E+17
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0180 4.73422+12
W182 1.0455E+15
W183 5.64552+14
WI14 1.2088E+15
W18 6 1 .1216E+15

here are 79 Nuclides.

Totalsw 8.5807E+22 5.7164E-09 1.237080E+02 2.9931E+03 1.44463*04 3.9044E-07 3.6394E-03

AJS3RF Reactor
ABRPF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 40.97 (y) Cooling Time 0.

COMPOS:

ELEKEr

Be

3,Be

NC
S

Na
Mg
Al
Si

Cl
Ar

3
Ca
Sc
Ti

V
Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Er
Kr
Rb
Sr

y
Zr
Nb
MO
Tc
Ru
Pd
Ag
Cd
In
En
Sb
Te

Xe
Cs
Ba
La
Ce
Pr
lid
Pm
Em
Eu
Gd
7b
Dy
No
Er
Tm
Yb
LU
Ef
Ta
W

Re
Tb

U
Np
Pu

TI7ON .

T AT )OMES/Cm3

21.72171E+07
5.91780E+04
0.00000E+00
0.00000E+00
2.797i5E-02
2.44376E+07

f2.65812E+17
1.09371E-05
1.47231E+16
6.78838E+05
3.226193+17
4.98213E+06
3.04737E-02
3.14809E+04
1.90785E+04
4.94701E+16
6.032573+16
6.12691E+04
7.06679E+17
1.90771E+17
1.21799E+20
8.273693+20
8.485213+22
8.45059E+16
8.81316E+17
2.267933+18
4.955533.16
2.91050+06
1.22613E+02
8.32629E+16
S.358233+08
6.050993+14
S.80228E+06
1.13142E+16
7:93513E+06
1. 00709E+01
4.46815E.03
1.33235E+04
1.09868E+17
2.133096E+07
S.18 959E+06
3.17081.0OS
1.79299E+15
1.38837E+08
5.01239E-06
3.37791E+06
1.86661E+16
3.26 065E+08
4.59193E-03
2.72670E+06
5.93 0003+05
1.40818E+17
2.19034E+06
O.OOOOOE+00
0.00000E+00
0.00000+00

0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0 . 000003+00
O.OOOOOE+0O
0.O0000E+00
0.e00000+00
0.00000.E+0

0. 00000E+00
O.OOOOOE+00
8.70095E-02
1. 23174E+05
3.94515E315
1. 24672E+07
0.000003E00
0. 0D0000E+0
0.00000E+00
0.000000EOO
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04Production of H . 0. appm/y.

Production of He . 0. appm/y.
AJBRF Reactor

AJ.BRF Omaha Veterans Affairs Rospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 C 10 -. 100 eV)
2 C 0.1 -> 0.2 NeV)
3 ( 0.2 -, 0.4 lleV)
4 C 0.4 -. 0.6 HeV)
5 C 0.6 -. 0.8 MeV)
6 C 0.8 -> 1.0 3eV)
7 C 1.0 -. l.22 15eV)
S (1.32 -. 1.44 KeV)
9 (1.44 -. 1.66 NeV)

10 (1.66 -, 2.0 3eV)
11 2.0 -2.5 eV)
12 C 2.5 -. 3.0 MeV)
13 ( 3.0 - 4.0 NeV)
14 (4.0 -. 5.0 Mev)
15 C 5.0 - 6.5 4eV)

NeV/cm3*s
5.16823-01
2.2817E-02
3. 1016E-03
1.4042B+00
1.0621E-01
1.1828E+04
8.4291E+00
2.2546E+01
6.9665E-03
7.03213+03
4.2802E+03
7.5101E+02
7.5316Z+01
0.0000E+00
0.0000E+00

Photon$/cm3-8
9.3968E+00
1.47203-01
1.03393-02
2.8085+00
1.5173B-01
1.31433+04
7.5938E+00
1.6952E+01
4.4945E-03
3.8427+Q03
1.90233+03
2.73093+02
2.15193+01
0.0000E+00
0.0000E+00

18-Group ga9ma source distribution (Photons/cn3ms)
SCALI-ORNL 18-Group gamua Library from 10 3eV to 10 XeV

0.0000E+00 0.0000E+00 0.0000E+00 0.00003+00 2.15193.01 2.73093+02
1.90233+03 3.8427B+03 1.6957E+01 7.5938E+00 1.3143E+04 1.5173E-01
2.8085Z+00 5.1694E-03 5.1694E-03 1.47203-01 4.6984E+00 4.69843+00

AR. 3Reactor
AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 364.54 (d)

Nuclide N/cm3 WATT/cm3 JOtEZ/cm3 G(%eV/g-s) Bq/cm3 Ci/em3 ALI/cm3

Y 14
N 15

Na 23
Al 27

K 39
K 40
I 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 4B
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
MD 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Ni S8
Ni 60
Si 61
Si 62
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
As 75
Dr 79
Br 81
Rb 85
Rb 87
No 92
I40 94

2.6484E+17
9.7287E+14
1.4723E+16
3.2262E+17
4.6135E+16
5.7880E+12
3. 3294E+15
5.8480E+16
3.90313.E+14
8.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301E+16
5.2577E+16
5.2096E+17
3.8231E+16
3.6606E+16
4.7693E+14
1. 9029E+17
5.29223+18
1. 0206E+20
1.1571E+19
2.8806E+18
8.27373+20
4.9638E+21
2.8877E+10
7 .7852E+22
1.7989E+21
2.3759E+20
8.4506E+16
5. 9997E+17
2.3111E+17
1. 0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3826E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8.1655E+15
3.14883+15
1.6304E+16
1. 0163E+16

0_
1.08033-17 6.2955E-01 1.9444E-06 9.93223-05 2.6844E-15 6.1691E-10 X 40

1.2289E-23 8.33293+01 9.5324E-12 7.03373-11 1.9010E-21 3.4479E-16 V 50

2.1885E-13 2.7251E-05 4.8234E-02 2.31913+02 6.2679E-09 7.6539E-05 Fe 55

1.82023-17 3.9749E+01 0.0000E+00 1.4419E-03 3.8970E-14 2.1617E-09 Rb 87
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C A.tARP Reactor

Nuclide N/cm3 WA2T/cm3 JOULE/cm3 G(MeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

Mo 95 1.7491E+16

Mo 96 1.8326E+16

Mo 97 1.0492E+16

Mo 98 2.6511E+16

MolOO 1.0580E+16

A9107 9.2947E+14

hg1O9 8.6352E+14

6bI21 1.0679E+16

-Sb23 7.9872E+15

Bal30 1.4927E+14

Bal32 1.4223E+14

Bal34 3.4036E+15

Bal35 9.2B8E2+15

Ba136 1.1060E+16

Bal37 1.5817E+16

8al38 1. 00965+17

W180 4.7342E+12

W182 1.0455E+1S

1183 5.6455E+14

W184 1.2088E+15

W186 1.1216E+15

364.5 (d) 2.188B3-13 1.237079E+02 4.82362-02 2.3191E+02 6.2679E-09 7.6542E-05

AJBRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time * 364.54 td)

Energy distribution of decay gauma-rays

Group E range HeV/cm3* S Photons/cm3isa

1 10 - 100 1ev') 3.8544E-01 7.0080E+00

2 C 0.1 -, 0.2 MeV) 0.0000+00 O.OOOOE+00

3 C 0.2 -> 0.4 MeV) 0.0000+00 0.0000E+00

4 C 0.4 -, 0.6 HeV) 1.01Sl-09 2.03015-09

5 C 0.6 -> 0.8 MeV) 0.00003+00 O.OOOOE+00

6 0.8 -> 1.0 MeV) 0.0000+00 0.0000+00

7 1.0 -. 1.22 MeV) 0.0000E+00 0.00003+00

8(1.22 -. 1.44 MeV) 0.000O+00 0.0000E+00

9(1.44 -. 1.66 MeV) 1.55253-05 1.0016E-OS

10 (1.66 -s 2.0 MeV) 0.00003+00 0.0000+00

11 C 2.0 -> 2.5 MeV) 0.0000E+00 0.00005+00

12 C 2.5 -S 3.0 MeV) 0.0000+00 O.OOOOE+00

13 C 3.0 -. 4.e3 MeV) 0.00003+00 0.0000E+00

14 C 4.0 -> 5.0 MeV) 0.0000E+00 0.0000+00

1S C 5.0 -> 6.5 MeV) 0.0000+00 0.0000+00

18-Group gaima source distribution (Photons/cm3-s)

SCALE-ORNL 18-Group gamma Library from 10 14eV to 10 KeV

0.0000o+00 0.0000E+00 0.0000E+00 0.0000+00 0.0000+00 0.00005E+O

0.0000+00 0.00003E+o0 1.0016E-05 0.0000+00 0.0000+00 0.0000E+00

2.0301E-09 O.OOOOE+00 0.00003+00 0.0000+00 3.50403+00 3.5040E+00

AJB.P Reactor
AJBRP Omaba VeteranS Affairs Hospital Reactor Facility Activation

At Cooling Time * 364.54 (d)

COMPOSITION

ELEMENT ATONES/cm3

E 2.72171E+07

Re 5.91780E+04

Li 0.00000E+00

Be 0.00000E+00

B 2.79725E-02

C 2.44347E+07

00 2.65812E+17

0 1.10689E-0S

lla 1.472315+16
Mg 6.79070E+05.

Al 3.22619E+17

Si .4.98214E+06
S 3.15068E-02

Cl 3.i4839E+04

Ar 1.90289E+04
-K 4.94701E+16

Ca 6.03257E+16

Sc 6.13174E+04
Ti 7.06679E+17

V 1.907713E+17

Cr 1.21799E+20

Mn 8.27369E+20
Fe 8.48521E+22

Co 8.45059E+16
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Hi
Cu
Zn
Ga
Ge
As
Se
Br
Kr
Rb
Sr
K

Zr
Nb
Mo
Tc
Ru
Pd
Ag
Cd
In
Sn
Sb
Te
I

Xe
Cs
Ba
La
Ce
Pr
Nd
PM
Em
Eu
Gd
Tb
Dy
No
Er
Tm
rb

Lu
Ef
Ta
N

Re
Th
U

2Hp
Pu

Totals.

B .81316E+17
2 .26793E+18
4.95553E+16
2 .91080E+06
1.22628E+02
B .32629E+16
5.36026E+08
6.05099E+14
5.80319E+06
1 .13142E+16
7.93627E+06
1.00751E+01
4.46380aE+03
1.39223E+04
1. 098682+17
2.131B2E+07
S .18980E+06
3.17229E+05
1.79299E+15
1.3B849E+0B
O .OOOOOE+00
5.3B012E+06
1.86661E+16
3.26202E+08
4.59393E-03
2.72789E+06
6.09541E+OS
1.40818+217
2 .19051E+06
0.OOOOOE+00
O .00000EO0
O .OOOOOE+00
O.OOOOOE+00
O.OOOOOE+00
O .00000E+0
O .OOOOOE+00
0.000002+00
o .OOOOOE+0O
0.00000E+O0
O .OOOOOEoo0
O .OOOOOE+O0
O.OOOOOE0+O
O .OOOOOE+00
8 .70096E-02
1.23242E+05
3 .94515E+15
1 .24720E+07
O .OOOOOE+OO
O .OOODOE0+O
0.OOOOOE+OO
O.OOOOOE+00
8.58066E+22

AJBRF Reactor
AaBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

AJBRF Soil (Side) Flux

Time
zero

364.5 (d)

D(Sv/h) Bg/g Bq/cmv3 Ci/m3 ALI/cm3 WATT/cm3 7OULE/cm3
7.4832-04 1.799E+03 1.445E+04 3.904E-01 3.639E-03 5.716E-09 1.237080+0
1.206E-OB 2.588E+01 2.1192,02 6.2682-03 7.654E-OS 2.189E-13 1.237079E+02

AJBRF Reactor
Aa8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of 1.0000E+00(cm3) of Rebar

Time Becquerel Sv/h ALI Watt
zero 1.4452+04 7.4832-04 3.639E-03 5.716E-0O

364.5 (d) 2.3192+02 1.2062-08 7.6542-OS 2.189E-13

AJ3.R Reactor
aaBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Kg KW/Kg Ci/Ig MeV/g-s
zero 1.799E+06 7.119E-10 4.B62E-05 2.993E+03

364.5 (d) 2.8882+04 2.726Z-14 7.806E-07 4.824E-02

AJ3BRF Reactor
aJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bg/g ySV/h W/g Cl Index
sero 1.7992+03 7.483E-04 7.119E-10 3.137E+03

364.3 (d) 2.8882+01 1.206E-08 2.726E-14 9.6273-02

AJ8RF Soil (Side) Flux

AJBRF Soil (Side) Flux

AaBRF Soil (Side) Flux

Elapsed Time.

26.35 (d) 26.35 (d)
338.63 (d) 365.00 (d)

Step 2 * Activation of 2.276922+06(s), i.e.
Cold Pause of 2.925922+07(s). i.e.

Step 2 i Activation of 2.276822+06(s). i.e.
Cold Pause of 2.925322+07(s), i.e.

Intervals 2

26.35 (d)
338.63 (d)

1.07 (y)
2.00 (y)

Intervals s 2
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Step 3 . Activation
Cold Pause

Step 4 Activation
Cold Pause

Step S Activation
Cold Pause

Step 6 Activation
Cold Pause

Step 7 activationc
Cold Pause c

Step 8 Activationc
Cold Pause c

Step 9 Activationc
Cold Pause e

Step 10 Activation c
Cold Pause c

Step 11 Activation C
Cold Pause c

Step 12 Activation a
Cold Pause o

Step 13, Activation a
Cold Pause a

Step 14 Activation a
Cold Pause o.

Step 15 Activation a:
Cold Pause o:

Step 16, Activation o0
Cold Pause ol

Step 17, Activation 01
Cold Pause o0

Step 18 Activation of
Cold Pause of

Step 19 Activation of
Cold Pause of

Step 20 Activation of
Cold Pause of

Step 21 Activation of
Cold Pause of

Step 22 Activation of
Cold Pause of

Step 23 . Activation of
Cold Pause of

Step 24 Activation of
Cold Pause of

Step 25 s Activation of
Cold Pause of

Step 26 Activation of
Cold Pause of

Step 27 Activation of
Cold Pause of

Step 28 . Activation of
Cold Pause of

Step. 29 t Activation of
Cold Pause of

Step 30 . Activation of
Cold Pause of

Step 31 Activation of
Cold Pause of

Step 32 * Activation of
Cold Pause of

Step 33 Activation of
Cold Pause of

Step 34 Activation of

of 2.276823+06(s), i.e.
of 2.925923+07(s), i.e.

of 2.276823+06(s), i.e.
of 2.925923+07(a), i.e.

of 2.276823+06(s), i.e.

of 2.925923+07(m), i.e.

Of 2.27682E+06(a), i.e.
Of 2.92592E+07(s), i.e.

Of 2.27682E+06(s), i.e.
of 2.92592E+07(s), i.e.

Of 2.276823+06(5), i.e.
Of 2.92592B+07(s), i.e.

of 2.276823+06(s), i.e.
if 2.925923+07(s), i.e.

if 2.27682E+06(s), i.e.
of 2.925923+07(s), i.e.

if 2.27682E+06(s), i.e.
'f 2.925923+07(a), i.e.

f 2.27682E+06(s), i.e.
f 2.925921+07(s). i.e.

f 2.27682E+06(s), i.e.
f 2.925929.07(s), i.e.

f 2.27682E+06(s), i.e.
f 2.92592E+07(s), i.e.

I2.276823+06(s), i.e.
I2.925923+07(3), i.e.

f2.276823+06(s), i.e.
I2.925923+07(3), i.e.

f2.276829+06(s), i.e.
I2.92592E+07(s), i.e.

* 2.276823+06(s), i.e.

* 2.925923+07(s), i.e.

* 2.27682E+06(s), i.e.
* 2.92592E+07(a), i.e.

* 3.310203+06(s), i.e.
* 2.82258E+07(u), i.e.

C 2.826003+06(s), i.e.
2.871003+07(s) , i.e.

2.142003E06(a), i.e.
2.939403E07(5), i.e.

* .124003E06 s), i.e.
2.941203+07(a), i.e.

1.380603+06(3), i.e.
3.015543+07(s), i.e.

6.893303+05(s), i.e.
3.08467E+07(s), i.e.

2.37945Z+06(s), i.e.
2.915653+07(s), i.e.

2.450SSE+06 (e), i.e.
2.908S43+07(s)), i.e.

4.18396E+06(a), i.e.
2.735203+07(u), i.e.

3.160703+06(s), i.e.
2.83753E+07(g), i.e.

4.29096E+06(s), i.e.
2.72450E+07(s), i.e.

2.374743+06(i), i.e.
2.91613E+07(a), i.e.

1.67827E+06(s), i.e.
2.98S77E+07 (a), i.e.

1.58702E+06(s), i.e.
2.99490E+07(s), i.e.

1.45885E+06(s)), i.e.

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

26.35 (d)
338.65 (d)

38.31 (d)
326.69 (d)

32.71 (d)
332.29 (d)

24.79 (d)
340.21 (d)

34.58 (d)
340.42 (d)

15.98 (d)
349.02 (d)

7.98 (d)
157.02 (d)

27.54 (d)
337.46 (d)

28.36 (d)
336.64 (d)

48.43 (d)
316.57 (d)

36.58 (d)
328.42 (d)

49.66 (d)
31S.34 (d)

27.49 (d)
337.52 (d)

19.42 (d)
345.58 (d)

18.37 (d)
346.63 (d)

16.88 (d)

2.07 (y)
3.00 (y)

3.07 (y)
4.00 (y)

4.07 (y)
5.00 (y)

5.07 (y)
6.00 (y)

6.07 (y)
6.99 (y)

7.07 (y)
7.99 (Y)

8.07 (y)
8.99 (y)

9.07 (y)
9.99 (y)

10.06 (Y)
10.99 (y)

11.06 (Y)
11.99 (y)

12.06 (y)
12.99 (y)

13.06 (y)
13.99 (y)

14.06 (y)
14.99 (y)

15.06 (y)
15.99 (Y)

16.06 (Y)
16.99 (Y)

17.06 (y)
17.99 (y)

18.06 (y)
18.99 (Y)

19.09 (Y)
19.98 (y)

20.07 (y)
20.98 (y)

21.05 (y)
21.98 (Y)

22.05 (y)
22.98 (y)

23.03 (y)
23.98 (y)

24.00 (y)
24.98 (Y)

25.06 (y)
25.98 (y)

26.06 (y)
26.98 (Y)

27.11 (y)
27.98 (y)

28.08 (y)
28.98 (Y)

29.11 (y)
29.98 (y)

30.05 (y)
30.98 (y)

31.03 (y)
31.98 (y)

32.03 (y)
32.97 (y)

33.02 (y)

Intervals X 2

Intervals * 2

Intervals X 2

Intervals * 2

Intervals * 2

Intervals, 2

Intervals 2

Intervals, 2

Intervals * 2

Intervals" 2

Intervals * 2

Intervals, 2

Intervals X 2

Intervals 2

Intervals,

Intervals .

2

2

Intervals * 2

Intervals * 2

Intervals .

Intervals .

2

2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals a 2

7ntervals i 2

Intervals s 2

Intervals , 2

Intervals . 2

Intervals X 2

Intervals * 2

Intervals * 2

Intervals i 2
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Cold Pause of

Step 35 * Activation of
Cold Pause of

Step 36 * Activation of
Cold Pause of

Step 37 s Activation of
Cold Pause of

step 38 . Activation of
Cold Pause of

Step 39 s Activation of
Cold Pause of

Step 40 * Activation of
Cold Pause of

Step 41 i Activation of
Cold Pause of

Step 42 * Activation of
Cold Pause of

Step 43 Activation of

3.00772E+07(s), i.e.

2.27682B+06(s), i.e.
2.925929+07Cs), i.e.

2.27682B+06(s), i.e.
2.92592B+07(B), i.e.

1.800031+06(s), i.e.
2.973603+07(s), i.e.

2.276823+06(s), i.e.
2.92592E+07(s), i.e.

2.27682E+06(5s), i.e.
2.925921+07(a), i.e.

7.76520E+04(s), i.e.
3.145833+07(a), i.e.

9.27846E+04(s), i.e.
3.144321+07(s), i.e.

3.93660E+04(s), i.e.
3.149663+07(3), i.e.

1.132203+04(s), i.e.

348.12

26.35
338.65

26.35
338.65

20.83
344.17

26.35
338.65

26.35
338.65

21.57
364.10

1.07
363.93

10.94
364.54

3.14

(d)

(d)
(d)

td)
td)

(d)
(d)

td)
(d)

(d)
(d)

(h)
(d)

(d)
Cd)

(h)
Cd)

(h)

33.97 (y)

34. 05 (y).
34.97 ty)

35.05 Cy)
35.97 ty)

36.03 ly)
36.97 (y)

37.04 (y)
3 7.97 (y)

38.04 (y)
38.97 (y)

38.97 (y)
39.97 (y)

39.97 (y)
40.97 (y)

40.97 (y)
41.97 (y)

41.97 (y)

Intervals i 2

Intervals , 2

Intervals i 2

Intervals . 2

Intervals * 2

Intervals . 2

Intervals a 2

Intervals . 2

Intervals * 2

Cooling Times (a)

3.1525E+07

364.9 (d)

AJRPF Reactor

Step. 1

Elapsed Time .26.35 (d)
N/cm3 WArr/cm3 JOULE/cm3

otals, S.5807E+22 6.0671B-09 1.237081B.02
Production of E a 0. appsu/y.
Production of Ie * 0. appm/y.

Elapsed Time , 365.00 (d)
N/cm3 WATT/cm3 JOUVE/cm3

otals. 8.5807E+22 1.0545E-13 1.237079E+02

G(NeV/g*s) Bq/cn3
3.1819l+03 1.5257E+04

G(MeV/g9s) Bq/cn3
2.3236E-02 1.11713+02

CiIcD3 ALI/cl3
4.1235E-07 4.0527E-03

Ci/ca3
3.0193B-09

ALI/ce3
3.6871B-05

Step. 2

Elapsed Time , 1.07 (y)
N/cm3 11ATT/cm3 JOULE/cm3

otals, 8.5807E+22 6.0673E-09 1.2370813+02
Production of 5 * 0. appm/y.
Production of Se * 0. appm/y.

Elapsed Time . 2.00 (y)
N/cm3 O8ATT/o3 JOXUE/cm3

otals. 8.5807B+22 1.8728E-13 1.237079B+02

G(MeV/g's) Bg/cm3
3.18193+03 1.5367E+04

G(HeV/g*s) Bq/cm3
4.1272E-02 1.9843E+02

Ci/em3 ALI/cm3
4.1533E-07 4.0898E-03

Ci/cl3 ALI/cm3
5.36303-09 . 6.5491B-OS

Step. 3

Elapsed Time , 2.07 (y)
3/cm3 WAT1/cm3 JOULE/cm3

otals, 8.58071+22 6.0674E-09 1.237082B+02
Production of I 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 3.00 (y)
N/cm3 WATT/cm3 JOULE/cm3

otals, 8.58071+22 2.5081E-13 1.237079E+02

GC(eV/g s) Bq/cm3
3.1820E+03 1.5452E+04

G(HeV/g*s) Bq/an3
5.5272E-02 2.6575E+02

Ci/cm3 ALI/cm3
4.17631-07 4.1179E-03

Ci/ cm Ald/c=3
7.1823E-09 8.7707E-OS

Step. 4

Elapsed Time , 3.07 (y)
N/cm3 IATT/cm3 JOUL1/cal3

otals. 8.5807E+22 6.06751-09 1.237082B+02
Production of E * 0. appm/y.
Production of NA . 0. appm/y.

G(HeV/g9s) Sq/ee3 Ci/dce
3.1820E+03 1.5518E+04 4.1942E-07

ALI/cm3
4.1397E-03

Elapsed Time , 4. 00 (y)
N/cm3 WATT/cm3 JOULE/cl3 G(MeV/g-s) Bq/CM3

otals. 8,5807E+22 3.0012E-13 1.237079E+02 6.6140E-02 3.1800E+02

Step. 5

Elapsed Time * 4.07 (y)
N/cm3 WATT/ce3 JOULE/cm3 G(MeV/g*s) Bq/cr3

otals, 8.5807E+22 6.0675E-09 1.237082E+02 3.1820E+03 1.5570E+04

Ci/cm3 ALI/cn3
8.5946B-09 1.0495B-04

Ci/cm3 ALI/cl3
4.2080E-07 4.1567E-03
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Production of * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * S.00 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals, 8.5B07E+22 3.3840E-13 1.237079E+02 7.4577E-02 3.5856E+02 9.6909E-09 1.1834E-04

Step . 6

Elapsed Time . S.07 (y)
N/ cm3 WATT/cm3 JOULX/cm3 G(MeV/g-s) Sq/co3 C/cm3 ALI/cm3

otals, 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5610E+04 4.21885-07 4.1698E-03
Production of H * 0. appm/y.
Procuction of Be 0. appm/y.

Elapsed Time . 6.00 (y)
N/cm3 WATT/cm3 JOUL9/cm3 G(MeV/g*s) sq/cm3 Ci/cm3 ALI/cm3

otals, 8.5807E+22 3.6812E-13 1.2370795+02 8.1125E-02 3.9005E+02 l.0S42E-08 1.2873E-04

Step. 7

Elapsed Time . 6.07 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g5s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5640E+04 4.2272E-07 4.18005-03
Production of 0 * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 6.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/g-s) Eq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 3.9118E-13 1.237079E+02 8.6209E-02 4.1449E+02 1.1203E-08 1.3680-04

Step* 8

Elapsed Time * 7.07 (y)
N/cm3o ATT/cm3 JOULE/cm3 G(MeV/g0 s) Bq/cl3 Ci/cm3 ALI/cm3

otals. 8.5B07E+22 6.06762-09 1.2370825+02 3.1820E+03 1.5664E+04 4.2336E-07 4.1879E-03
Production of * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 7.99 (y)
N/cm3 WATT/cm3 JOUE/cm3 G (NeV/g's) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.0909E-13 1.237079E+02 9.0155E-02 4.3347E+02 1.1715E-08 1.4306E-04

Step * 9

Elapsed Time * 8.07 (y)
N/cm3 WATT/cm3 JOMLR/c3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals: 8.5807E+22 6.0676E-09 1.237082E+02 3.1820E+03 1.5683E+04 4.2387E-07 4.19415-03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 8.99 (y)
N/cm3 WATT/cm3 JOtLE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/em3

otals. 8.5807E+22 4.2299E-13 1.237079E+02 9.3219E-02 4.4820E+02 1.2113E-08 1.4792E-04

Step * 10

Elapsed Time * 9.07 (y)
N/cd3 WATT/cm3 JOULEL/o3 G(MeV/gra) Sq/cm3 Ci/cm3 A'LI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.18205+03 1.5698E+04 4.2426E-07 4.1989E-03
Production of N . 0. appm/y.
Production of He 0 0. appm/y.

Elapsed Time * 9.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/pts) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58075+22 4.3378Z-13 1.237079E+02 9.5597E-02 4.59635+02 1.2422E-08 1.51705-04

Step * 11

Elapsed Time . 10.06 (y)
N/cm3 WATT/cm3 JOULS/cm3 G(NeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otals. 8.58075+22 6.06778-09 1.237082E+02 3.18205+03 1.57095+04 4.2456E-07 4.20265-03
Production of H * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time . 10.99.(y)
N/cod WATT/cm3 JOLME/cm3 G(MeV/g*s) Sq/cm3 Ci/cm3 ALI/cm3

otalst 8.5807E+22 4.4215E-13 1.237079E502 9.7442E-02 4.68505+02 1.2662E-08 1.5462E-04

Step * 12

Elapsed Time * 11.06 (y)
N/cm3 WATT/cm3 JOULE/cod G(MeV/gSs) Bq/cm3 Ci/em3 ALI/cm3

otals. 8.S807E+22 6.06775-09 1.237082E+02 3.1820E+03 1.5717E+04 4.24805-07 4.2054E-03
Production of N * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 11.99 (y)



Attachment Hi: ANITA Output for Rebar Based on Long Term Multi Year Activation
Page 375 of 384

N/cm3 WATr/cm3 JOULE/cm3 G(NeV/grs) Bq/cm3
otalsa 8.5807E+22 4.4865E-13 1.237079E+02 9.8875B-02 4.75391+02

Step . 13

Elapsed Time . 12.06 (y)
N/cm3 WATT/cm3 JOOLE/cm3 G(KeV/ge) Sq/cm3

otals. 8.5807E.22 6.0677E-09 1.237082E+02 3.1820E+03 1.5724E+04
Production of B O. appm/y.
Production of He 0. appm/y.

Elapsed Time * 12.99 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g0s) Sq/cm3

otals. 8.5807E+22 4.53701-13 1.237079E+02 9.9988E-02 4.8074E+02

Step s 14

Elapsed Time i 13.06 (y)
N/cm3 WATr/cM3 JOULE/cm3 G(MeV/g-s) Sq/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 i.1820E+03 1.5730E+04
Production of I 0. appm/y.
Production of Be . 0. appm/y.

Elapsed Time * 13.99 (y)
N/cm3 WATT/cm3 JOULB/cm3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 4.5762E-13 1.237079E+02 1.00SSE-01 4.84891+02

Step I 15

Elapsed Time * 14.06 (y)
N/cm3 WATr/cm3 JOULE/cI3 G(MeV/rs) Sq/ca3

otalso 8.5807E+22 6.06771-09 1.237082E+02 3.18201+03 1.5734E+04
Production of B t 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 14.99 (y)
N/cm3 WATE/cm3 JO0LE/ca3 G(MeV/g-s) Bq/cm3

otals. 8.5807E+22 4.6066E-13 1.237079E+02 1.0152E-01 4.8812E+02

Step s 26

Elapsed Time * 15.06 (y)
N/cm3 WATT/cm3 JOULE/ca3 G(Nev/g*s) Sq/cm3

otals. 8.58071+22 6.0677E-09 1.237082E+02 3.28201+03 1.5737E+04
Production of I S 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time * 15.99 (y)
N/cm3 WAIT/cm3 JOULE/cm3 G(NeV/g*s) Bq/cm3

otals. B.5807E+22 4.6302E-13 1.2370791+02 1.0204E-01 4.9062E+02

Step . 17

Elapsed Time * 16.06 (y)
N/cm3 WSTT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3

otals. 8.58071+22 6.0677E-09 1.2370821+02 3.1820E+03 1.5739E+04
Production of B 0. appm/y.
Production of se * O. ppms/y.

Elapsed Time . 16.99 (y)
N/cm3 WATT/cm3 JOVLE/cm3 G(MeV/gls) Bq/cm3

otals. 8.5807E+22 4.64851-13 1.237079E+02 1.0245E-01 4.9256E+02

Step . 18

Elapsed Time * 17.06 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(NeV/9*s) Sq/cm3

otals. 8.5807E+22 6.0677E-09 1.237062E+02 3.1820E+03 1.5741E+04
Production of B * 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time * 17.99 (y)
N/ca3 WATE/cm3 JUE/cm3 G(MeV/g5s) - Bq/dm3

otals. 8.5807E+22 4.6627E-13 1.237079E+02 1.0276E-01 4-.9407E+02

Ci/cl3 ALI/ca3
1.2848E-08 1.5690E-04

Ci/ca3
4.2498E-07

Ci/CM3
1.2993E-0O

Ci/cm3
4.2512E-07

Ci/Cel3
1.3105E-08

Ci/cm3
4.2523E-07

Ci/ca3
1.3192E-08

Ci/cM3
4.2532E-07

Ci/cm3
1.3260E-08

Ci/ca3
4.2538E-07

Ci/ca3
1.3312E-08

Ci/ca3
4.25441-07

Ci/ca3
1.3353E-08

ALr/cM3
4.20771-03

ALI/cm3
1.5866E-04

ALI/cm3
4.2094E-03

ALI/cM3
1.6003E-04

ALI/c03
4.2107E-03

ALI/cm3
1.6110E-04

ALI/cM3
4.2118E-03

ALI/ca3
1.61921-04

ALI/cm3
4.2126E-03

ALI/cM3
1.6256E-04

ALI/cM3
4.2132E-03

ALI/cm3
1.6306E-04

Step . 19

Elapsed Time . 18.06 (y)
N/cm3 WATT/ca3 JOUIA/cm3 GO(MeV/g0s) Bq/cm3 Ci/ca3 ALI/cm3

otals. 8.5807E+22 6.0677E-09 1.237082E+02 3.1820E+03 1.5743E+04 4.2548E-07 4.2137E-03
Production of B * 0. appm/y.
Production of He * O. appm/y.

Elapsed Time * 18.99 (y)
N/cm3 WATT/ca3 JOULE/ca3 G(MeV/g s) Sq/cm3 Ci/cM3 ALI/cm3

otals. 8.S807E+22 4.6738E-13 1.237079E+02 1.0300E-01 4.9S24E+02 1.3385E-08 1.6345E-04
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Step * 20

Elapsed Time * 19.09 (y)

N/cm3 WATT/cm3 JOULW/cm3 G(NeV/g)s) Sq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 6.0779E-09 1.2370833+02 3.10923+03 1.58583+04 4.2859E-07 4.3209E-03

Production of H 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time , 19.98 ty)
D/cm3 WATr/cm3 JOULE/cm3 GCMeV/gts) Bq/cm3 Ci/cm3 ALI/cm3

otals. S.5807E+22 7.6666E-23 1.237079E+02 2.9064E-01 5.4872E+02 1.4830E-08 1.8285E-04

Step * 21

Elapsed Time * 20.07 ty)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.58073+22 6.0735E-09 1.237082E+02 3.1861E+03 1.5857E+04 4.2857E-07 4.2903E-03
Production of H * 0. appm/y.
Production of He 0. appm/y.

Elapsed Time 20.98 (y)
N/cm3 NAT7T/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 7.3612E-13 1.237079E+02 2.61483-01 5.64963+02 1.5269E-08 1.8789E-04

Step * 22

Elapsed Time 21.05 (y)

N/cm3 WATT/cm3 JOUL3/cm3 C(MeV/g-s) Eq/cm3 Ci/cm3 ALI/cm3
otals. 8.58073+22 6.0663E-09 1.2370823+02 3.1810E+03 1.5796E+04 4.2691E-07 4.2215E-03

Production of H. 0. appm/y.
Production of He, 0. appm/y.

Elapsed Time * 21.98 (y)

N/cm3 WATT/cm3 JOJL3/cm3 G(MeV/g9s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.5807E+22 5.123O0-13 1.237079E+02 1.12903-01 5.4284E+02 1.4671E-08 1.7916E-04

Step . 23

Elapsed Time 22.OS (y)

Y/cm3 WATT/cm3 JOUIZ/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otalsa 8.5807E+22 6.0661E-09 1.237082E+02 3.1808E+03 1.57733+04 4.26298-07 4.2122E-03

Production of H 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 22.98 ty)

N/cm3 NATT/cm3 JOML/ct3 G(MeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otal. 8.5807E+22 4.9597E-13 1.237079E+02 1.0930E-01 5.25543+02 1.4204E-08 1.734SE-04

Step , 24

Elapsed Time , 23.03 ty)
N/cm3 WATT/cm3 JOMLE/cm3 G(MeV/ges) Bq/cm3 Ci/cm3 ALI/cm3

otals. B.S8073+22 6.0572E-09 1.2370813+02 3.1746E+03 1.5665E+04 4.2337E-07 4.1167E-03
Production of H . . appm/y.

Production of He * . appm/y.

Elapsed Time , 23.9i (y)
N/Cm3 MATT/ca3 JOTL3/cm3 O(NeV/grs) Bq/cm3 Ci/cm3 ALI/cm3

otals. 8.5807E+22 4.4871E-13 1.2370792+02 9.8887E-02 4.7545E.02 1.2850B-08 1.56923-04

Step . 25

Elapsed Time * 24.00 (y)

N/cm3 WATT/cm3 JOM7/cm3 / tMeV/g s) Bq/cm3 Ci/cm3 ALI/cm3
otalst 8.5807E+22 6.04762-09 1.2370813+02 3.1679E+03 1.55233+04 4.1953E-07 4.0059E-03

Production of H i 0. appm/y.
Production of He 0. appm/y.

Elapsed Time * 24.98 Cy)

Y/cm3 WATT/cm3 JOULE/ism G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3
otals. 8.58073+22 3.80033-13 1.2370793+02 8.3752E-02 4.02683+02 1.08833-08 1.32903-04

Step a 26

Elapsed Time i 25.06 .(y)

Xr/cm3 WATT/cm3 JOULE/cm3 G(KieV/gs) Bq/cm3 Ci/cm3 ALI/cm3
otals, 8.58073+22 6.0686E-09 1.237082E+02 3.18273.03 1.56643+04 4.23363-07 4.1949E-03

Production of H i 0. appm/y.

Production of He * 0. appm/y.

Elapsed Time * 25.98 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3 ALI/cm3
otalsx 8.5807E+22 4.0523E-13 1.237079E+02 8.9305E-02 4.2938E+02 1.1605E-08 1.4171E-04

Step * 27

Elapsed Time 26.06 (y)

N/cm3 WATT/cm3 JOULE/cm3 G(MeV/9SE) Bq/cm3 Ci/cm3 ALI/cm3
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otals. 8.5807E+22 6.0695E-09 1.237082E+02 3.18332+03 1.56992+04
Production of 3 0. appm/y.
Production of Be I 0. appeky.

Elapsed Time $ 26.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) 8q/cm3

otalst 8.5807E+22 5.9840E-13 1.2370793+02 2.147BE-01 4.54452+02

-Step * 28

Elapsed Time 2 27.11 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) Bg/cmi3

otals. 6.58073+22 6.0852E-09 1.237083E+02 3.1944E+03 1.5906E+04
Production of E * 0. appm/y.
Production of He . 0. appm/y.

Elapsed Time . 27.98 (y)
N/c03 NATT/cW3 JOVLE/cm3 G NeV/g-s) 8q/cm3

otals. 8.5807E+22 8.72233-13 1.2370793.02 3.6003E-01 5.6065E.02

Step i 29

Elapsed Time . 28.08 (y)
N/cm3 UATT/03 3JOULE/cm3 G(MeV/gu) Bq/cm3

otalsa 8.5807B+22 6.0767E-09 i.237083E+02 3.1884E+03 1.5905E+04
Production of H . 0. appm/y.
Production of He i O. appm/y.

Elapsed Time s 2B.98 (y)
N/cm3 WATT/cm3 JOWL/cm3 G(MeV//9) Bq/cm3

otals. 8.5807E+22 7.92223-13 1.237079E+02 2.8940E-01 5.90703+02

Step * 30

Elapsed Time . 29.11 (y)
N/cm3 WATT/cW3 JOULE/0.3 G(MeV/g

5
.) Bq/ca3

otals. 8.5807E+22 6.08613-09 1.237083E+02 3.19503+03 1.60483+04
Production of E 0. appm/y.
Production of He 0. appm/y.

Elapsed Time : 29.98 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/g-s) Bg/cm3

otals, 8.5807E+22 9.8976E-13 1.237079E+02 3.92203-01 6.7162E+02

Step * 31

Elapsed Time 30.05 (y)
N/cm3 WATT/ce3 JOULEL/cm3 G(MeV/gS) Bq/cm3

otals. 8.5B07E+22 6.0690E-09 1.2370823+02 3.1829E+03 1.5927E+04
Production of B 0. appmfy.
Production of He . 0. appm/y.

Elapsed Time s 30.98 (y)
N/cm3 WATT/cm3 JOUL0E/cm3 G(MeV/gs) Bq/cm3

otalS, 8.5807E.22 6.00775-13 1.237079E+02 1.32403-01 6.3659E+02

Step t 32

Elapsed Time 31.03 (y)
N/cm3 WATT/cm3 .IJOME/c03 G(MeV/g*a) Rq/cM3

otalsa 8.5807E+22 6.06103-09 1.237082E+02 3.1772E.03 l.S812S+04
Production of H * 0. appm/y.
Production of Be * O. appm/y.

Elapsed Time s 31.98 (y) -
N/cm3 IATT/cm3 JOLE/cem3 -G(MeV/gls) Bq/cm3

otalst 8.58073+22 5.4388E-13 1.237079E+02 1.19861-01 5.76313+02

Step . 33

Elapsed Time * 32.03 (y)
N/cm3 WATT/cm3 JOULE/cm3 G(MeV/ges) BD/ca3

otals. 8.58073+22 6.0598E-09 1.237081E+02 3.17643+03 1.5741E+04
Production'of H 0. appmey.
Production of He . 0. appm/y.

Elapsed Time * 32.97 (y)
N/cm3 W.TT/cm3 JOULE/cm3 G(MeV/g9e) *Bq/cm3

otals, 8.5807E+22 4.95483-13 1.237079E+02 1.09203-01 5.25023+02

Step * 34

Elapsed Time * 33.02 (y)
N/cm3 WATT/cm3 JUE/cm G(NeV/g~s) sg/cma

otalsa 8.580t3+22 6.0581E-09 1.2370813.E+02 3.1753E+03 1.5674E+04
Production Of B . 0. appm/y.
Production of He s 0. appm/y.

4.24303-07 4.2120E-03

Ci/cm3
1.2282E-08

Ci/cm3
4.29893-07

Ci/c3
1.5153E-08

Ci/cm3
4.29863-07

Ci/ca3
1.59653-08

Ci/cm3
4.3373E-07

Ci/cm3
1.8152E-08

Ci/cm3
4.3046E-07

Ci/cm3
1.7205E-08

Ci/cm3
4.2734E-07

Ci/cM3
1. 5576E-08

Ci/Ce3
4.2542E-07

Ci/ca3
1.4190E-08

ALI/cm3
1. 5118E-04

ALI/cm3
4.38633-03

AEI/cm3
1.8 745E-04

ALI/cm3
4.32793-03

ALI/cm3
1.9661E-04

ALI/cm3
4.4388E-03

ALI/cm3
2.2417E-04 '0

ALI/cm3
4.2826E-03

ALI/cm3
2.1010E-04

ALI/cm3
4.19023-03

LI/c03
1. 9020E-04

3I1/cm3
4. 1S90E-03

ALI/cm3
1.7327E-04

ci/cm3 ALZ/cm3
4.2362E-07 4.1262E-03
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Elapsed Time *

N/cm3
otals. 8.58071+22

33.97 (y)
WASr/cm3 JOULE/cm3

4.5195E-13 1.2370793+02
G(MeV/gs8) Bq/Cm3

9.9603B-02 4.7889E+02
Ci/cm3 ALI/cm3

1.2943E-08 1.5805E-04

Step * 35

Elapsed Time . 34.05 (y)
N/Cm3 WATT/Cm3 JOULB/cm3

otals, 8.5807E+22 6.0676E-09 1.237082Z+02
Production of S t 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 34.97 (y)
N/Cm3 WATS/cm3 JOULE/cm3

otals. 8.5807E+22 4.56261-13 1.237079E+02

Step * 36

Elapsed Time 35.OS (y)
N/Cem3 WATS/em3 JOULE/Cm3

otalsa F.58071+22 6.0677E-09 1.2370821+02
Production of E * 0. appm/y.
Production of He * 0. appm/y.

Elapsed Time * 35.97 (y)
N/cm3 WA7TI/cm3 JOt0LE/cm3

otalsa 8.5807B+22 4.5961E-13 1.237079E+02

Step a 37

Elapsed Time a 36.03 (y)
N/cm3 WATS/em3 JOULB/c 3

otalsa 8.5807E+22 6.0623E-09 1.237082B+02
Production of H * 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 36.97 (y)
N/cm3 WATS/Cem3 JOT/cm3

otalsa 8.5807E+22 4.3997E-13 1.2370791+02

Step a 38

Elapsed Time a 37.04 (y)
N/emj3 WOr/cm3 JOULE/cm3

otalsa 8.58071+22 6.0676E-09 1.237082E+02
Production of H . 0. appe/y.
Production of He O 0. appm/y.

Elapsed Time * 37.97 (y)
N/cm3 WATS/cm3 JOULE/ca3

otalsa 8.5807E+22 4.4696E-13 1.237079S+02

Step * 39

Elapsed Time * 38.04 (y)
N/cm3 WATS/em3 JOL/cm3

otslsa8. 8007E.22 6.0677E-09 1.237082B+02
Production of N . 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 38.97 (y)
N/Cm3 WATS/cm3 JOULE/cm3

otalsa 8.5807E+22 4.52381-13 1.237079E+02 9

Step * 40

Elapsed Time 38.97 (y)
N/cm3 WATT/Cm3 3JOULE/W3

otals. 8.5807S+22 6.0187E-09 1.2370801+02 3
Production of N e . appafy.
Production of Re -s 0. ppmf/y.

Elapsed Time * 39.97 (y)
N/Cm3 WAST/cm3 JOULE/cm3W

otalsa 8.58071+22 3.54741-13 1.237079E+02 7

Step a 41

Elapsed Time * 39.97 (y)
N/cm3 WATS/cm3 JOUEE/cm3

otalsa 8.58075+22 6.0312E-09 1.237080E+02 3.
Production of N a 0. appm/y.
Production of He a 0. appm/y.

Elapsed Time a 40.97 fy)
N/cm3 WATr/Cm3 JOULE/cm3 C

otalsa 8.5807E+22 2.7963E-13 1.237079E+02 6.

G(NeV/g-s
3.1826E+03

G (NeV/g s
1.005SE-01

G(MeV/grs
3.l820E+03

G (NeV/g-s
1.0129E-01

G(MeV/g s)
3 .1782E+03

G(MeV/g-s)
9.6961E-02

G(NeV/g*s)
3.1820E+03

G(MeV/g-s)
9.8502E-02

G(NeV/gas)
3.1820E+03

G (MeV/g s)
9.9698E-02

O(MeV/ga)
.1514E+03

G (MeV/g-s)
.8177E-02

I) Bq/cm3
31.5727E+04

Bq/cm3
4.8346E+02

Bq/em3
1.5732E+04

Bq/cm3
4. 8700E+02

Bq/cm3
1.5679E+04

Bq/cm3
4.6619E+02

Bq/cm3
1.5715E+04

Bq/cm3
4.73601+02

Bq/cm3
1.5722E+04

Bq/Cm3
4.7935E+02

Bq/Cm3
1. 5384E+04

Bq/cm3
3. 7588E+02

Ci/cm3
4.2507E-07

Ci/cm3
1.3066E-08

Ci/Cm3
4.2519E-07

Ci/Cm3
1.3162E-08

Ci/cm3
4.23751-07

Ci/Cm3
1.2600S-08

Ci/cm3
4.2473E-07

Ci/am3
1.2800S-08

Ci/cm3
4.2493E-07

Ci/em3
1.2955-08

Ci/cm3
4.15791-07

*Ci/Cm3
1.0159E-08

ALI/cm3
4.20845-03

ALI/cm3
1.5956E-04

ALI/Cm3
4.2103E-03

ALI/Cm3
1.6073E-04

ALI/cm3
4.1562E-03

ALI/cm3
1.53861-04

ALI/Cm3
4.2045E-03

ALI/Cm3
1.56303-04

ALI/Cm3
4.2071E-03

ALI/Cm3
1.5820E-04

ALI/Cm3
3.8952E-03

ALX/cm3
1.2405E-04

ALI/Cm3
3.8705E-03

ALI/Cm3
9.7788E-05

G(MeV/9.6) q/Cem3 Ci/cm3
.1580E+03 1.5314E+04 4.1390E-07

G(MeV/g-c) Bq/cm3 Ci/cm3
1625E-02 2.9629E+02 8.0079E-09
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Step t 42

Elapsed Time s 40.97 (y)
N/cm3 ATr/cm3 JOlLE/cm3 G(MeV/9gs) Bq/cm3

otals. 8.5807E+22 3.7164E-09 1.237080+02 2.99313+03 1.44468+04
Production of E 0. appms/y.
Production of He . 0. appm/y..

Elapsed Time . 41.97 (y)
N/mu3 WATT,/cm3 JOULE/cm3 G(MeV/g*s) BHqcm3

otals. 8.58073.22 2.18883-13 1.237079E+02 4.8236E-02 2.3191E+02

Ci/cm3 ALI/cm3
3.9044E-07 3.6394E-03

Ci/cm3 ALT/cm3
6.2679E-09 7.6542E-05

Step * 43
AJBR} Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 41.97 (y) Cooling Time 0.

Nuclide N/cm3

N 14 2.64843+17
N 1S 9.7287E+14

Na 23 1.4723E+16
AL 27 3.2262E+17

K 39 4.6135E+16
K 40 5.78803+12
K 41 3.3294E+15

Ca 40 5.8480Z+16
Ca 42 3.9031L+14
Ca 43 8.1440E+13
Ca 44 1.2584E+15
Ca 46 2.41302+12
Ca 48 1.1281L+14
Ti 46 S.8301E+16
Ti 47 5.2577&+16
Ti 48 5.2096E+17
Ti 49 3.S231E+16
Ti SO 3.6606E+16

V 50 4.76933+14
V 51 1.9029E+17

Cr SO 5.2922E+16
Cr 52 1.0206E+20
Cr'53 1.1571E+19
Cr 54 2.S806E+18
Cr 55 2.4728E+02
Mn SS 8.27373+20
Nn 56 1.1401E+0
Fe 54 4.963S3+21
Fe 55 2.8963E+10
Fe 56 7.7852E+22
Fe 57 1.7989E;21
Fe 58 2.3759E+20
Fe 59 4.92103+06
Co 59 8.4506E+16
Co 60mL 3.6604E+03
Ni 58 5.9997E+17
Ni 60 2.31113+17
Ni 61 1.0047E+16
Ni 62 3.2027E+i6
Ni 64 8.1610E31S
Cu 63 1.5687E+18
Cu 64 1.29413+05
Cu 65 6.9920E.17
Cu 66 1.04923E03
Zn 64 2.40843+16
Zn 66 1.38263+16
Zn 67 2.0318E+15
Zn 68 9.3164E+15
Zn 70 2.9733E+14

AJBRI Reactor

Nuclide N/cm3

As 75 8.3263E+16
Br 79 3.0672E+14
Br 81 2.9837E+14
Rb 85 8.1655E+15
Rb 87 3.148BE+25
No 92 1.6304E+16
No 94 1.0163E+16
No 95 1.7491E+16
No 96 1.8326E+16
No 97 1.0492E+16
No 98 2.6511E+16
MolOO 1.0580E+16
AglO7 9.2947E+14
A9109 t.6352E+14
A5L10 4.7978E+01
Sbl21 1.0679E+16
SbL23 7.9872E+15
BaL30 1.4927E+14
BaL32 1.4223E+14
Bal34 3.4036E+15

tO.TT/ce3 JOMX./csi3 0GNeV/g-s) Hq/ce3 Ci/cm3 ALI/cm3 T/2

1.0803E-17 6.2955E-01 1.9444E-06 9.9322E-OS 2.6844E-15 6.16913-10 1.2803+033y) K 40

1.22893-23 8.3329E+01 9.5324E-12 7.0337E-11 1.9010E-21 3.4479E-16 1.489E+11 (My)

3.540E+00 (m)

2.579E+00 (b)

2.735E+00 (y)

V 50

Cr 5S

ffn 56

Fe 55

1.42293-13

3.44243-09

2.19503-13

4.36063-fL

4.6107E-05

2.7332E-05

4.2634E-04

1.B027E+03

4.8377E-02

8 .0689E-01

8 .5119E+03

2.3260E+02

2 .1808E-11

2.3005E-07

6.28653-09

1.13013-09

2.1280E-03

7.6766E-OS

1.8579E-13 1.0305E-06 1.3140E-01 8.8727E-01 2.3980E-11

4.1217E-14 3.7368E-11 3.4834E-03 4.0374E+00 1.0912E-10

9.9399E-14 6.5575E-09 4.6550E-02 1.96153+00 5.3015E-11

4.3878E-13 1.9372E-10 2.4227E-02 2.3765E+00 6.4231E-11

1.5958E-06 4.450E+01 (d) Fe 59

6.8663E-09 1.047E+01 (m) Co 60mL

2.3548E-07 1.2703+01 (h)

3.8025E-08 5.1000E+0 (m)

Cu 64

Cu 66

NATT/ca3 JOlULE/cm3 G(NeV/g*s) Bq/cm3

1.8202B-17 3.9749E+01 0.0000E+00 1.44192-03

Ci/cd3 ALI/cm3 T/2

3.B9703-14 2.16172-09 4.7969+04(My) Rb 87

2.60883-13 9.2972E-12 5.8299E-03 1.34633+00 3.63853-11 8.85693-10 2.470E+01 (5) Aq110
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Bal35 9.2828E+15
Ba136 1.1060E+16
Bal37 l.5817E+16
Bal38 1.0096E+17

W180 4.7342E+12
W182 1.0455E+15
W1B3 5.6455E+14
V184 1.20BBE+15
W186 1.1216*E+15

here are 78 Nuclides.

Totalss 6.5807E+22 3.4438E-09 1.237079E+02 1.8030E+03 8.7559E+03 2.3665E-07 2.2066E-03
AJBXF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

Elapsed Time * 41.97 (y) cooling Time 0.

COMPOSITZOH

ELDEMENT ATOMES/cm3

H 2.72205E+07
He 5.91854E+04
Li 0.00000E+00
Be O.O00000E+0

B 2.79759E-02
C 2.44377E+07
N 2.65812E+17
O 1.12007E-05

Na 1.47231E+16
Mg 6.79073E+05
Al 3.22619E+17
Si 4.98279E+06

S 3.24837E-02
Cl 3.14869E+04
Ar 1.90323E+04

r 4.94701E+16
Ca 6.03257E+16
Sc 6.13177E+04
Ti 7.06679E+17

V 1.90771E+17
Cr 1.21799E+20
Mn 8.27369E+20
Fe 8.48213E+22
Co 8.45059E+16
Ni 8.81326E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.911013.E+06
Ge 1.22650E+02
As 8.32629E+16
Se 5.36028E+08
Br 6.05099E+14
Kr 5.80356E+06
Rb 1.13142E+16
Sr 7.9383SE+06

Y 1.00751E+01
Zr 4.46917E+03
Eb 1.39227E+04
0o l.09868E+17
Tc 2.13183E+07
Ru 5.19030E+06
Pd 3.17268E+05
Ag 1.79299E+15
Cd 1.38866E+08
In 5.01239E-06
Sn 5.38013E+06
Sb 1.86661E+16
Te 3.26203E+08

I 4.59393E-03
Xe 2.72789E+06
Cs 6.09548E+05
Ha 1.40818E+17
La 2.19062E+06
Ce 0.00000E+00
Pr 0.00000E+00
Nd O.O00000E+O
Pm 0.00000E+00
Sm 0.00000E+00
Eu 0.00000E+00
Gd 0.00000E+00
Tb 0.00000E+00
Dy 0.000003+00
Bo 0.00000E+00
Er 0.00000E+00
TM 0.000003+00
Xb 0.00000E+00
Lu 0.00000E+OO
Hf 8.7020SE-02
Ta 1.23242E+05
W 3.94515E+15

Re 1.24721E+07
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Th
U

Np
Pu

O.OOOOOE+OO
0.00000E00
O.OOOOOE 00
O .OOOOOE+00

Production of 1 . 0. appm/y.

Production of Re .. 0. mppm/y.
AJRRF Reactor

AJBRF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time 0.

Energy distribution of decay gamama-rays

Group Esrange NeV/cm3-s Photons/cm3-s
1 C 10 -a 100 leV) 4.0265B-01 7.32093+00
2 t 0.1 -, 0.2 MeV) 6.6053E-03 4.2615E-02
3 1 0.2 -a 0.4 XeV) 9.43633-04 3.1454E-03
4 C 0.4 -. 0.6 lleV) 3.5844E-01 7.1688E-01
5 ( 0.6 -a 0.8 MeV) 3.9762E-02 5.6B021-02
6 ( 0.8 -a 1.0 MeV) 7.1260E+03 7.9178E+03
7 2 1.0 -. 1.22 8eV) 4.4918E+00 4.0467E+00
8 (1.22 -. 1.44 MeV) 1.3026E+01 9.7941E+00
9 (1.44 -. 1.66 MeV) 1.3286E-03 8.57173-04

10 (1.66 -a 2.0 81eV) 4.2365E+03 2.3150E+03
11 C 2.0 -a 2.5 81eV) 2.5786E+03 1.14603+03
12 t 2.5 -a 3.0 MeV) 4.52448+02 1.6452E+02
13 ( 3.0 -a 4.0 8eV) 4.5374E+01 1.29643+01
14 ( 4.0 -a 5.0 XeV) 0.00003+00 0.00001+00
15 ( 5.0 -a 6.5 MeV) 0.0000+00 0.0000+00

18-Group gama source distribution (Photons/cm3lo)
SCALE-OM 18-Group gamsa Library from 10 MeV to 10 XeV

0.00001+00 0.0000+00 O.OOOOE+00 0.0003+00 1.29641+01 1.6452E+02
1.14603+03 2.3150E+03 9.7949E+00 4.04673+00 7.9178E03 5.6802E-02
7.1688E-01 1.5727E-03 1.5727E-03 4.26151-02 3.6604E+00 3.6604E+00

AJBR.V Reactor
AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

At Cooling Time, 364.87 (d)

Nuclide N/cie3 WA7Tr/m3 JOUL3/cm3 G(1ev/g-s) Bq/cm3 Ci/cm3 ALI/cm3

N 14
N 15

Na 23
Al 27

* 39

I 40
3 41

Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 50
V 51

Cr 50
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe, 58
Co 59
Ni 58
Ni 60
Ni 61
Ni 62
Ni 64.
Cu 63
Ca 65
Zn 64
En 66
Zn 67
Zn 68
Zn 70
As 75
Br 79
Br 81
Rb 85

2.6484E+17
9. 7287E+14
1.4723E+16
3.2262E+17
4.6135E+16
5.7880E+12
3.32943+15
5.8480E+16
3.9031E+14
8.1440E+13
1.2584E+15
2.4130E+12
1.1281E+14
5.8301E+16
5.2577E+16
5 .2096E+17
3.8231E+16
3.66063+16
4.7693E+14
1.9029E+17
5.2922E+18
1.0206E+20
1.1571E+19
2.8806E+18
8 .2737E+20
4.9638E+21
2.2485E+10
7.78521+22
1.7989E+21
2.3759E+20
8.4506E+16
5.9997E+17
2.3111E+17
1.0047E+16
3.2027E+16
8.1610E+15
1.5687E+18
6.9920E+17
2.4084E+16
1.3326E+16
2.0318E+15
9.3164E+15
2.9733E+14
8.3263E+16
3.0672E+14
2.9837E+14
8 .1655E+15

1.0803E-17 6.2955E-01 1.9444E-06 9.93223-05 2.68443-15 6.1691E-10 X 40

1.2289E-23 8.3329E+01 9.53242-12 7.0337E-11 1.90103-21 3.4479E-16 V 50

1.70411-13 2.12193-05 3.7556E-02 1.80581+02 4.88043-09 5.9596E-05 Fe 55
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Rb 87 3.1488E+15
No 92 1.63043+16
no 94 1.0163E+16

AJBRF Reactor

1.8202E-17 3.9749E+01 0.0000E+00 1.44193-03 3.8970E-14 2.1617E-09 Rb 87

Nuclide N/cm3 WATT/Cm3 JOUL3/CM3 0G(NeV/9-8) Bq/0m3 Ci/cm3 ALI/cm3

Mo 9S
Mo 96
No 97 .
Mo 98
MolO1
Ag1O7
A9109
Sbl21
8b123
Bal30
Bal32
Bal34
Bal35
Ra136
8a137
Bal38

W180
W182
W183
w184
W186

364.9

1.74913E+16
1.8326E+16
1. 0492E+16
2.6511E+16
1.0580E.16
9.2947E+14
8.6352E+14
1.0679E+16
7.9872E+15
1.4927E+14
1. 4223E+14
3.4036E+15
9.2828E+15
1.1060E+16
I.S817E+16
1.0096E+17
4.7342E+12
1. 0455E+15
5.6455E+14
1.2088E+15
1.1216E+15
(d) 1.7044E-13 1.2370793+02 3.7558E-02 1.8058E+02 4.8805E-09 5.9599E-05

AJ8RF Reactor
AJBRF Omaha Veterans Affairl Hospital Reactor Facility Activation

At Cooling Time * 364.87 (d)

Energy distribution of decay gamna-rays

Group E range
1 ( 10 -> 100 leV)
2 ( 0.1 - 0.2 MeV)
3 C 0.2 -0 0.4 MeV)
4 C 0.4 -> 0.6 MeV)
5 C 0.6 - 0.8 MeV)
6 C 0.8 - 1.0 MeV)
7 ( 1.0 -. 1.22 MeV)
8 (1.22 -,1.44 MeV)
9 (1.44 -,1.66 MeV)

10 (1.66 -, 2.0 MeV)
11 t 2.0 2.5 MeV)
12 ( 2.5 -. 3.0 MeV)
13 ( 3.0 -, 4.0 MeV)
14 ( 4.0 -a S.0 MeV)
15 C 5.0 -, 6.5 MeV)

MeV/cm33s
3. 0012E-01
O. 0000+o0
0. 0000+00
1. 0151O-09
0.0000+00
O.OOOOE+00
0.00003+00
0.00003+00
1. 5525E-05
0. 000 0+00

0. 0000+00
0.0000+00
0. 0000+00
0.00000E+O
0. 0000Z+00

Photons/cm3*s
5.4567E+00
0.0000E+00
0.00000Z+O
2.0301E-09
0.0000+00
0.00003+00
0.O0003+00
O.OOOOE+00
1.0016E-05
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
0. 0000E+00
0.00003+00
0.0000+00

18-Group gamma source distribution (Ph6tons/cm3as)
SCAL0E-ORNL 18-Group gamma Library from iO MeV to 10 ReV

o.OOOoE.00 0.0000E+00 0.0000+00 0.ooEO.O 0.000ooE+00 0.0000+00
0.0000E.00 O.OOOOE+00 1.0016E-05 0.0000+00 0.0000,E+00 0.00003+00
2.0301E-09 0.0000+00 0.0000+00 0.00003+00 2.7283E+00 2.7283E+00

AJ3RF Reactor
AJRPF Omaha Veterans Affairs Mospital Reactor Facility Activation

At Cooling Time 1 364.87 (d)

COMPOSITIONI

ELEMENT ATOMES/cm3

S
Be

Li

8eBe

C

K0
Ka
Mg
Al
Si
S

Cl
Ar
K

Ca
Sc
Ti
V

2.72205E+07
5.91854E+04
0.OOOOOE+00
O.OOOOOE+00
2.79759E-02
2.44348E+07
2.658123+17
1.13324E-05
1.47231E+16
6.79153E+05
3.22619E+17
4.982803+06
3.35179E-02
3.14878E+04
1.89851£+04
4.94701E+16
6.03257E+16
6.13337E+04
7.06679E+17
1.90771E+17
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Cr 1.21799£+20
Mn 8.27369E+20
Fe a.48521E+22
Co 8.450598.16
Ni 8.81316E+17
Cu 2.26793E+18
Zn 4.95553E+16
Ga 2.91117E+06
Ge 1.22643E+02
As 8.32629B+16
Se 5.36093E+08
Br 6.05099E+14
Er 5.8 0391E+06
Rb 1.13142E+16
Sr 7.93926E+06

Y 1.00763E+01
Zr 4.46936E+03
Jb 1.452248+04
No 1. 09868E+17
To 2.13208E+07
Ru 5.19052E+06
Pd 3.17416E+05
Ag 1.79299E+15
Cd 1.38871E+08
Zn 0.000008.00
Sn 5.3S80E+06
Sb 1.86661E+16
Te 3.26243E+08
I 4.594S0E-03

Xe 2.72823E+06
Cs 6.25075E+05
Ba 1.40818E+17
La 2.19076E+06
Ce O.OOOOOE+00
Pr 0.0000000E+
Nd 0.00000E+00
pm 0.00000E+00
Sn O.OOOOOE.00
Zn 0.000OOE+00

bd 0.00000E+00
Th 0.000008+00
Dy 0.00000E+00
No 0.00000E+00
Er 0.00000E+00
Tm 0.OOOOOE00
Tb 0.000008+00
Lu 0.000008.00
Ef 8.70205E-02
Ta 1.23264E+05

w 3.94515E.15

Re 1.24736E+07
Th 0.00000+00
U 0.00000E+00

Np 0.00000E+00
Pu 0.00000E+0

Totals, 8.580668+22

AJERF Reactor 
AJURP Soil (Side) Flux

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time D(Sv/h) Snig Bq/cm3 Ci/m3 ALI/cm3 WATT/cm3 JOUL/cm3

sero 4.507E-04 1.090E+03 8.756E+03 2.366E-01 2.2078-03 3.4448-09 1.237079E+02

364.9 (d) 9.3903-09 2.249E+01 1.806E+02 4.880E-03 S.960E-05 1.704E-13 1.237079E+02

AWi7BR Reactor 
AJBRF Soil (Side) Flux

AJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

For a volume of l.0000E+00(cm3) of Rebar

Time Becquerel Srb/h aLI Watt

zero 8.756E+03 4.507E-04 2.2072-03 3.444E-09

364.9 (d) 1.806E+02 9.390E-09 5.960E-05 1.7048-13

ACB1RF Reactor 
AJBRP Soil (Side) Flux

aJBRP Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/Xg -i/Kg Ci/Kg ReV/grs

zero 1.0908+06 4.2898-10 2.947B-05 1.803E+03

364.9 (d) 2.2498+04 2.122E-14 6.078E-07 3.756E-02

AJERF Reactor 
AJBRF Soil (Side) Flux

AJ8RF Omaha Veterans Affairs Hospital Reactor Facility Activation

Time Bq/g Sv/h wi/g Cl Index

zero 1.090E+03 4.507E-04 4.2898-10 1.8908+03

364.9 (d) 2.249E+01 9.3908-09 2.122E-14 7.496E-02

The Library *FENDL/D-2 Decay&ICRP72 Hazard Data + Clearance 2000

we hope that all was O.I.1
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A
A A

A A
AAAAA
A A NALYSIS OF

N N
NN N
NNN

N N EUTRON

I
I
I
I
I NDUCED

T
T
T
T lANSMUTATIONS &

A
A A

A A
A^AhA
A A CTVATION

DOD
DD
D D
D D
D D
D D
ODD UEMILA
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ANITA-2000 INPUT FILE

1061inv
1061clr

9
AJBRF at

2.70
Si 0.60
Mn 0.15
CUi 0.27
Mg 1.0
Ti 0.15
Zn 0.25
Cr 0.20
Fe 0.70
Al 96.68

4NYAJBRF probid 02/17/03 12:00:00
the Omaha Veterans Affairs Hospital.

1.0000-12 1.0 AL-6061

1 4
9.32074+070.0
1.00000+001.00000+031.00000+061.00000+09
0

- -1

ANITA-2000 INPUT FILE

A
A A

AA

A A NALYSIS OF

N N
NN N
N NN
N NN
N N UTRON

I

I NDUCBD

smsr
T
T

T RANSMUTIATIONS &

A
AA

A A

DMD
D D
D D
D DD D

SDD

DDD UVILA

* Authors. *
* Dan Gabriel Cepraga - BnA Dologna Italy
* Gilio Cambi - Bologna University Italy
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* Manuela Frisoni - ATHENA S.a.S. Bologna Italy *

*Gian Carlo Panini - ENEA Bologna Italy
* (ANITA-2000 is based on the ANITA code by C. Ponti
* and S.Stramaccia - CEC JRC Ispra,1989)

The Library *FENDL/D-2 Decay&ICRP72 Hazard Data + Clearance 2000
contains lS40 Nuclides.

Gaemma Data were supplied for 1390 Nuclides.
AJBRF probid 02/17/03 12.00.00

AJBRF at the Omaha Veterans Affairs Hospital.

The Library Activation library
containsl2392 Reactions.

at 175 Groups.

Set of Fluxes 4 . AJBRF Specimen Flux (Initial)

Fluxes
0.000003+00 0.000003+00 0.00000Z+00 0.00000.+00 0.000003+00 0.000003+00
0.00000+00 0.00000+00 0.00000Z+00 0.000003+00 0.000003.00 0.0000O0.00
O.OOO.OOE+OO 0.000003+00 0.00000Z+00 0.00000,+00 0.000003+00 0.000003+00
0.000003+00 0. 00000+00 0.000003+00 0.000003+00 0.000003+00 0.000003+00
O.o00000o+0 0.00000Z+00 0. 00000+00 0.000003+00 0.000003+00 0.00000Z+00
0.000003+00 O.OOOOO+00 0.00000300 0.000003+00 0.000003+00 0.000003+00
0.000003+00 o.ooooo0.00 o.ooooo0+00 0.00000.+00 o.ooooo0+00 0.00000+00
0.000003+00 0. 00000+00 0.00000Z+00 0.00000.+00 0.000003+00 0.00000S+00
0.000003+00 0.00000Z+00 0.00000.+00 0.000003+00 0.000003+00 0.000003+00
0.00000.+00 0.00000.+00 0.00000Z+00 0.00000,+00 0.000003+00 0.000003+00
O. 00000+00 0. 00000+00 0.000003+00 0.000003+00 0.000003+00 0.000003+00
0.00000Z+00 0.00000.+00 0.00000.+00 0.000003+00 0.00000E+00 0.000003.00
0.000003+00 0.000003+00 0.00000.+00 1.434703+09 1.434703.09 1.434703.09
1.434703+09 1.43470Z+09 1.434703+09 1.434703+09 1.43470Z+09 1.434703+09
1.43470Z+09 1.43470Z+09 1.434703.09 1.434703+09 1.434703+09 1.43470+309
1.434703.09 1.43470K,09 1.434703.09 1.434703,09 1.434703.09 1.434703.09
1.434703+09 1.434703+09 1.434703+09 1.434703+09 1.43470Z+09 1.434703+09
1.434703+09 1.434703+09 1.434703+09 1.434703+09 1.434703+09 1.43470E+09
1.434703+09 1.434703+09 1.434703+09 1.43470Z+09 1.434703+09 1.43470Z+09
1.43470Z+09 1.434703+09 1.434703+09 1.434703+09 1.434703+09 1.434703+09
1.43470O.09 1.434703+09 1.434702.09 1.434703+09 1.434703.09 1.434703.09
1.434703+09 1.434703+09 1.434703.09 1.434703+09 1.434703+09 1.434703+09
1.434703.09 1.434702+09 1.434703+09 1.43470Z+09 1.434703+09 1.434703.09
1.434703+09 1.434703+09 1.434703.09 1.434703+09 1.434703+09 1.434703+09
1.434703+09 1.43470Z309 1.434703.09 1.434703+09 1.43470E+09 1.43470+309
1.43470Z+09 1.434703+09 1.434703+09 1.434703+09 1.434703+09 1.43470Z+09
1.434703+09 1.434703+09 1.434703+09 1.434703+09 1.434703+09 1.434703+09
1.434703+09 1.434703+09 1.434703+09 1.434703+09 6.085303+08 6.08530Z+08
6.085303+08 6.085303+08 6.08530E+08 6.085303+08 6.085303+08 6.085303+08
6.08530.08

Total Flux at 175 Groups * 1.36034E+1l 1

DENSITY 2 .700(g/cm3)

31*4. Weight % AT.WIIGST ISO Rel.Abb. /ce.m3

Si 0.6000 28.0900 3.473023+20
Si 28 0.92210 3.202470320
Si 29 0.04690 1.62885.Z+19
Si 30 0.03100 1.076643.+19

Mn 0.1500 54.9400 4.43926E+19
Mn 55 1.00000 4.439263.19

Cu 0.2700 63.5400 6.909153+19
Cu 63 0.69170 4.779063.19
Cu 65 0.30830 2.130093+19

Mg 1.0000 24.3200 6.68566E+20
Mg 24 0.78990 5.281013+20
Mg 25 0.10000 6.68566.+19
Mg 26 0.11010 7.36092.+19

Ti 0.1500 47.9000 5.09171Z+19
Ti 46 0.08250 4.200663+18
Ti 47 0.07440 3.788233.18
Ti 48 0.73720 3.753613+19
Ti 49 0.05410 2.754462+18
Ti 50 0.05180 2.63751.+18

Zn 0.2500 65.3800 6.21732Z+19
Zn 64 0.48600 3.021623.19
En 66 0.27900 21.73463+19
En 67 0.04100 2.54910Z+18
Zn 68 0.18800 1.16886.+19
Zn 70 0.00600 3.7303973.7

Cr 0.2000 52.0100 6.25247Z+19
Cr 50 0.04345 2.721670+18
Cr 52 0.83790 5.23894O.19
Cr 53 0.09500oo 5.93904Z+18
Cr 54 0.02365 1.478710.18

Fe 0.7000 55.8500 2.03790E+20
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Fe 54 0.OS8SO
Fe 56 0.91750
Fe 57 0.02120
Fe 58 0.00280

Al 96.6800 26.9800
Al 27 1.00000

100.0000
AJ3RX probid 02/17/03 12100.00
A3JRF at the Omaha Veterans Affairs Hospital.

1.19217E+19
1.869772+20
4.32035+18
5.70612E+17

5.826433+22
S.82643E+22

Isotope

Mg 24
Mg 25
Mg 26
Al 27
Si 28
Si 29
Si 30
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50
Cr SO
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 56
Fe 57
Fe 58
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70

In Total

N/cm3

S.28101E+20
6.68566E*19
7.36092E+19
S.82643E+22
3.20247E+20
1.62885E+19
1.07664E+19
4.20066E+18
3.78823Z+18
3.75361E+19
2.75462E+18
2.637513+18
2.71670E+18
5.238943+19
5.939843+18
1.47871E+18
4.43926E+19
1.19217E+19
1.869773+20
4.32035E+18
5.70612E*17
4.77906E+19
2.13009E+19
3.. 02162E+19
1.73463E+19
2.54910+l8
1.16886E+19
3.73039E+17

5.97731z+22 Min. acceptable Conc. * 5.977313+10 N/Cm3.

Elapsed Time.

2.95 (y) 2.95 (yJStep 1 * Activation of 9.320742+07(sg) i.e. Intervals * IO

Cooling Times (s) ,

1.0000o+00 1.00003+03 1.00003+06 1.0000+09

1.0 (s) 16.7 (m) 11.6 (d) 31.7 Iy)
AJ8RF probid 02/17/03 12.00.00

AJFRF at the Omaha Veterans Affairs Hospital.

Elapsed Time . 2.95 (y) Cooling Time 0.

Nuclide

H I
Mg 24
Hg 25

Mg 26
Mg 27
Al 27
Al 28
Si 28
Si 29
Si 30
Si 31
P 31

Ti 46
Ti 47
Ti 48
Ti 49
Ti so
Ti 51

V 51
Cr SO
Cr 51
Cr 52
Cr 53
Cr 54
cc 55
Mn 55
Mn 56
mu 54
Fs 55
Fe 56
Fe 57
re 58

N/cm3

7.5053E.10
5. 2810E+20
6.68115719
7.3609E+19
7.91743+06
5.8264Z+22
9.93943.09
3.2025Z+20
1.9288E+l9
1.0766E+19
1.3030Z+09
8.9182E+12
4.2007E.18
3.78823.18
3.7536E+19
2.7547E+18
2.637s5+.1
7.S225Z+05
1.15763+13
2.7167Z+18
4.3997Z+11
5.3389.+19
5.93983+18
1.478n+718
6.53783+05
4.43923+19
5.52153+10
1.1922E+19
6.3293Z+12
1.869tE+20
4.3205E+18
5.7062E+17

WATT/CM3 JOULX/cm3 G(MeV/g-s) Zq/cm3 Ci/cm3 ALI/Cm3

2.4670E-09 2.0205E-06 3.1902E+03 9.6672Z+03

2.47933-05 4.8094Z-03 3.32833.+07 5.12383+07

9.1353E-09 1.24393-04 3.1898Z+01 9.56953+04

2.,9613-10 1.48635-07 2.02333+02 1.49853+03

7.47233-10 2.5802Z-03 1.5457Z+03 1.27423+05

3.76133-10 1.15293-07 3.35233+00 2.1333.+03

1.66721-06 2.23303-02 2.59663+06 4.1224Z+06

2.6127E-07 1.8379E-04 9.461E+00 (m) Mg 27

1.3848E-03 2.5117E-01 2.241E.00 (a) Al 23

1 2.5863E-06 1.5311E-02 2.622E+00 (h) Si 31

4.0500Z-08 2.246SX-05

3.4437Z-06 4.8447Z-03

5.765C6-08 2.98783-06

1.1142E-04 1.0306C+00

S.799E+00 (s) Ti 51

2.770E+01 (d) Cr 51

3.5403.00 (a) Cr 55

2.5793+00 (Wi mn 56

4.7968Z-11 5.9729Z-03 3.14413+01 5.08303+04 1.37383-06 1.67763-02 2.735Z+00 1y) Fs 55
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Fe S9 2.9497E+10 1.1137B-09 6.1767E-03 2.3425E+03

Co S9 4.6620E+ll
Ni 63 7.5757E+10 4.6155E-14 2.08003-04 0.0000+00

Ni 64 1.1114E+14
Ni 65 8.1083E+03 1.1707B-13 1.5323E-09 1.26171-01

Cu 63 4.7790E+19
Cu 64 1.2875E+11 9.8893E-08 6.5242E-03 1.37743+OS
Cu 65 2.1301S+19
Cu 66 1.64621+08 6.88441-08 3.0395s-OS 1.13053+04

Cu 67 4.1263E+05 5.57731-14 1.7916E-08 5.49023-02
zn 64 3.0216E+19
Zn 65 1.47813+13 4.5842E-08 1.39598+00 1.04733+05

Zn 66 1.73461+19
Zn 67 2.54911+18
Zn 68 1.1689E+19
Zn 69 1.0242E+09 1.06763-08 5.2669E-05 4.69031-01
Zn 69ml 9.9795E+08 9.81231-10 7.0138B-05 2.15411+03

AJBRF probid 02/17/03 12.00*00

Nuclide N/cm3 WATS/cm3 JOULE/cm3 G(MeV/g-s)

Zn 70 3.7304E+17
Zn 71 8.15061+04 8.37803-11 1.7769g-08 4.4839E+01
Zn 71ml 8.24913+05 1.36383-11 2.79083-07 2.3504E+Ol

Ga 69 1.9348E+13
Ga 70 3.18721+03 1.8174E-13 3.32541-10 4.70932-03

here are 54 Nuclides.

5.3183E+03

1.6810E+01

6.19471-01

1.9516E+06

3.7288E+05
1.28453+00

4.85411+05

1.4374E-07

4.54333-10

1.67433-11

5.2745E-05

1.0078E-05
3.4717E-ll

1.3119E-05

9.5654E-03

2.5203E-06

1.1142E-07

2.34288-01

5.96601-03
4.36923-07

1.8961E+00

.Page 4 of lO

4.4503+01 Id) Fe 59

9.8983+01 Iy) Ni 63

2.520E+00 (h) Ni 65

1.2703+01 Ch) Cu 64

5.100E+00 Cm) Cu 66
2.5773+00 Id) Cu 67

2.4431+02 Id) Zn 65

2.0760+OS 5.6109E-06
1.3961E+04 3.7733E-07

6.4273E-03 5.6991+01 (m) Zn 69
4.60773-03 1.376E+01 lh) Zn 69ml

Bq/cm3

3.84303+02
4.03143+01

1. 74183+00

Ci/cm3 ALI/cm3 T/2

1.0387E-08
1.0896E-09

4.7076E-11

2.84673-06
9.66753-06

5.3926E-08

2.450E+00 (m)
3.9403+00 Ih)

2.114E+01 Cm)

Zn 71
Zn 71ml

Ga 70

Totals. 5.9773E+22 2.6699S-05 1.444791Z+00 3.66933+07

AJBRP probid 02/17/03 12.0000
AJBRF at the Omaha Veterans Affairs Hospital.

5.86851+07 1.5861E-03 3.4759E+00

Elapsed Time . 2.95 Cy) Cooling Time 0.

COMPOSITION ,

ELEMENT ATOMES/cm3

H 7.50529E+10
He 2.05452E.09
Mg 6.68566E+20
Al 5.82643E+22
Si 3.47307E+20

P 8.91816E+12
S 2.06287E+05

Ca 8.22275E+07
Ti 5.09171E+19

V 1.157583E+13
Cr 6.252472+19
Mn 4.43922E+19
Fe 2.03790E+20
Co 4.66210E+ll
Ni 1.11217E+14
Cu 6.90913E+19
Zn 6.21732E+19
Ga 1.93875E+13
Ge 8.11634E+07

Production of H . 0. appm/y.

Production of He * 0. appm/y.
AJ8RF probid 02/17/03 12.0000

AJ83RF at the Omaha Veterans Affairs Hospital.

At Cooling Time 0.

Energy distribution of decay gama-rays

Group *_range MeV/cm3-s Photons/cm3-s
1 C 10 -- 100 KeV) 4.11621+03 7.48411+04
2 C 0.1 -0 0.2 MeV) 5.4755Z+01 3.53261+02

3 C 0.2 -, 0.4 XeV) 4.50573+03 1.5019Z+04
4 C 0.4 - 0.6 XeV) 3.69673+OS 7.3933E+05
5 C 0.6 -a 0.8 ReV) 4.2862Z+01 6.12313+01
6C 0.8 - 1.0 KeV) 3.4577E+06 3.U4193+06
7 C 1.0 -*1.22 CeV) 3.10571+05 2.79791+05
8 (1.22 -a1.44 CeV) 2.16971+04 1.6313Z+04
9 (1.44 -al.66 XeV) 8.8633Z+00 5.71823+00

10 (1.66 -, 2.0 XKV) 9.31883+07 5.09233+07
11 C 2.0 -a 2.5 XeV) 1.2488X+06 5.55042+05

12 C 2.5 -S 3.0 XeV) 2.19123+05 7.96811+04
13 C 3.0 -a 4.0 NOV) 2.1975Z+04 6.2786Z+03

14 C 4.0 -a 5.0 XeV) 0.0000+00 0.0000+00

15 C s.0 -a 6.5 NOT) 0.00001+00 0.00001+00

18-Group ga-e source distribution (Ybotons/cm3-s)
SC30"-ORNI 18-Group gamma Library from 10 leV to 10 XeV

o.oooo0+00 0.00003.00 0.00003+00 0.00003+00 6.27863+03 7.96813+04

5.55043+05 5.09213+07 1.63191+04 2.7979Z+0S 3.U4193+06 6.1231Z+01

7.39333+05 7.50952+03 7.5095E+03 3.53263+02 3.7420E+04 3.74203+04
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A3BR1 probid 02/17/03 12.00.00
A13JR at the Omaha Veterans Affairs Hospital.

At Cooling Time . 1.00 (a)

Nuclide N/Cm3 WAT/Cm3

H 1 7.50533+10
Mg 24 5.2810E+20
Mg 25 6.68573+19
Mg 26 7.36093+19
Mg 27 7.9078E+06 2.4640S-09
Al 27 5.8264E+22
Al 28 9.88833+09 2.4665E-05
Si 28 3,20253+20
Si 29 1.6288E+19
Si 30 1.0766E+19
Si 31 1.30293+09 9.13473-09
P 31 8.91823+12

Ti 46 4.2007E+18
Ti 47 3.78823+18
Ti 48 3.75363+19
Ti 49 2.7547E+18
Ti 50 2.63753.18
Ti 51 7.5076.S05 2.95512-10

V 51 1.15761+13
Cr 50 2.7167E+18
Cr 51 4.39973+11 7.47233-10
Cr 52 5.23893+19
Cr 53 S.93983+18
Cr 54 1.4787E+18
Cr SS 6.51653+05 3.74963-10
-Mn 55 4.43923+19

Mn 56 5.52113+10 1.66703-06
Fe 54 1.19223+19
Fe SS 6.32933+12 4.7968Z-11
Fe 56 1.86983+20
Fe 57 4.32053+18
1e 58 5.7062Z.17
Fe 59 2.94973+10 1.1137Z-09
Co 59 4.6620.+ll
Ni 63 7.57573+10 4.6155E-14
Ni 64 1.1114Z+14
Ni 65 8.1077E+03 1.17063-13
Cu 63 4.77903.19
Cu 64 1.2875B.11 9.88923-08
Cu 65 2.13012+19
Cu 66 1.6425E+08 6.86883-08
Cu 67 4.1263E+05 5.57733-14
Zn 64 3.02163.19
Zn 65 1.4781E+13 4.58423-08
Zn 66 1.7346E.19
Zn 67 2.54913+18
Zn 68 1.1689E+19
Zn 69 1.02403.09 1.06743-08
Zn 69.1 9.9793E+08 9.81223-20
Zn 70 3.7304E+17

A132F probid 02/17/03 12*00.00

JOULE/cm3 GCHeV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

2.0180B-06 3.18633+03 9.6554E+03 2.6096S-07 1.83563-04 Mg 27

4.78473-03 3.36593+07 5.09743+07 1.3777Z-03 2.49873-01 Al 28

1.24383-04 3.18963+01 9.5688E+04 2.58623-06 1.53103-02 Si 31

1.4835S-07 2.01923+02 1.4955Z.03 4.04198-08 2.2421E-OS Ti 51

2.5802s-03 1.5457Z+03 1.2742Z+05 3.4437n-06 4.8447S-03 Cr 51

1.14912-07

2.23293-02

5.97292-03

6.17673-03

2.08003-04

1.5322Z-09

6.52413-03

3.03263-05
1.7916Z-08

1.3959Z+00

3.34133+00

2.59643+06

3.14413+01

2.3425E+03

0. 00003+00

1.26163-01

1.37743+05

1.12793*04
5.4902E-02

1.0473E+05

2.12633+03

4.1221E+06

5.0830Z+04

5.31833+03

1.68103+01

6.19433-01

1.95153+06

3.72033+05
1.2845E+00

4.8541B+05

5.7469E-08

1.11413-04

1.37383-06

1.43743-07

4.54333-10

1.67413-11

5.27453-05

1.0055E-05
3.4717E-11

1.31193-05

2.9781E-06 Cr 55

1.0305E.00 Mn 56

1.67763-02 Fe 55

9.5654E-03 Fe 59

2.5203E-06 Ni 63

1.11413-07 Ni 65

2.34283-01 Cu 64

5.95253-03 Cu 66
4.36912-07 Cu 67

1.89613.00 Zn 65

5.26593-05 4.68943-01
7.01373-05 2.15413+03

2.07563+OS 5.6098E-06 6.42613-03 Zn 69
1.3961E+04 3.77332-07 4.6076E-03 Zn 69ml

Nuclide K/ca3 KtAST/cM3 JOULS/c0s3 GC(eV/g-s) Sq/cm3

Zn 71 8.11233+04 8.33853-11 1.7685E-08 4.4628Z+01 3.8249.+02
Zn 71.1 8.24873+05 1.3638Z-11 2.79063-07 2.35033.01 4.03123.01
Ca 69 1.9348E+13
Ga 70 3.1854Z+03 1.81643-13 3.32363-10 4.70673-03 1.7408Z+00

1.0 (s) 2.6572Z-05 1.4447643+00 3.6519Z+07 5.8420Z+07

AJIRF probid 02/17/03 12.00,00
AJE3? at the Omaha Veterans Affairs Eospital.

At Cooling Time 1.00 (a)

Ci/cm3

1.03383-08
1. 0895S-09

4.70503-11
1.5789X-03

ALI/cM3

2.83333-06 Zn 71
9.66703-06 Zn 71.1

5.3896Z-08 Ga 70
3.4745Z+00

Energy distribution of decay gamsa-rays

Group E range 1eV/cm3-s
1 10 -3 100 ISV) 4.1162Z+03
2 (0.1 -a 0.2 ReV) 5.47333+01
3 ( 0.2 -. 0.4 ReV) 4.50483+03
4 t 0.4 -- 0.6 IeV) 3.69663+05
5 C 0.6 -a 0.8 NOV) 4.28193+01
6 C 0.8 -a 1.0 IeV) 3.4574Z+06
7 1.0 a-1.22 XeV) 3.10503+05
* (1.22 -*1.44 ReV) 2.16961+04
9 (1.44 -aid.66 ReV) 8.84733+00

10 (1.66 -a 2.0 ReV) 3.2719&+07
11 t 2.0 -a 2.5 ReV) 1.2487?+06
12 2 2.5 -a 3.0 ReV) 2.19113+05
13 ( 3.0 -a 4.0 XeV) 2.1973Z+04
14 ( 4.0 -a 5.0 ReV) 0.00003+00
13 ( 3.0 -a.5 6 eV) 0.00003+00

Photons/cm3*s
7.4840Z+04
3.5311Z+02
1.5016X+04
7 .3932Z+05
6. 11713+01
3.84163+06
2 .79733+05
1.63133.04
5.70793+00
5.0666Z+07
5.54993+05
7.9675Z+04
6.2781Z+03
0. 00003+00
O.0000Z+00
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18-Group gamma source distribution (Photons/cn3es)
SCALE-ORNL l-Group gamea Library from 10 MeV to 10 oeV

O.OO0OE300 O.OOOOE+00 0.0000+00 0.0000+00 6.2781E+03 7.9675E+04
5.5499.+05 5.0666E+07 1.6319E.04 2.7973E+oS 3.84163,06 6.11713+01
7.3932E+05 7.50791+03 7.5079E+03 3.5311E+02 3.74203+04 3.7420E+04

AJ.RF probid 02/17/03 12.00.00
AJRPF at the Omaha Veterans Affairs Hospital.

At Cooling Time . 16.67 (a)

Nuclide

1
Mg 24
Mg 25
Mg 26
Mg 27
Al 27
Al 28
Si 28
Si 29
Si 30
Si 31

P 31
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50
Ti 51

V 51
Cr 50
Cr S1
Cr 52
Cr 53
Cr 54
Cr 55
Mn 55
Mn 56
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe 59
Co 59
Ni 63
Ni 64
Hi 65
Cu 63
Cu 64
Cu 65
Cu 66
Cu 67
Zn 64
Zn 65
Zn 66
Zn 67
Zn 68
zn 69
Zn 69m1
Zn 70

N/cm3 NATr/cm3

7.5053E+10
5.2810E+20
6.6857E+19
7.3609E+19
2.33513+06 7.27623-10
5.8264E+22
5.7355E+07 1.4307E-07
3.2025E+20
1. 6288E+19
1.0766E+19
1.2108E+09 8.48855-09
8.9183E+12
4.2007E+18
3.7882E+18
3.7536E+19
2.7547E+19
2.6375E+18
1.0262E+05 4.03963-11
1. 1576Z+13
2.7167E+18
4.39843+11 7.47013-10
5.23891+19
5.9398E+18
1.4787E+18
2.5022Z*04 1.4398-12
4.4392E+19
5.1243E+10 1.5472E-06
1. 1922E+19
6.32923+12 4.7968E-11
1.86933+20
4.3205E+18
5.7062E+17
2.94923+10 1.11353-09
4.66213+ll
7.5757E+10 4.61553-14
1.1114E+14
7.51193+03 1.0846X-13
4.7790E+19
1.2681E+11 9.74063-08
2.1301Z+19
1.70933+07 7.14811-09
4.1135+OS 5.5600E-14
3.02161+19
1.4781S+13 4.58403-08
.1.73463+19
2.5491Z+18
1.1689E+19
8.4882E+08 8.84803-09
9.8408E+08 9.67602-10
3.7304Z.17

JOULE/cM3 C(MeV/g9s) Bq/Cm3 Ci/cM3 ALI/cm3

5.9592E-07 9.4089E+02 2.85123+03 7.70593-08 5.4205E-OS Mg 27

2.77533-OS 1.9523+OS 2.9567E+OS 7.99103-06 1.4493E-03 Al 28

1. 1558S-04 2.9640E+01 8.89193+04 2.40323-06 1.42271-02 Si 31

L 2.0279S-08 2.7602E+01 2.04433+02 5.5251E-09 3.0649E-06 Ti 51

2.5795E-03 1.54523+03 1.27383+0S 3.44273-06 4.84333-03 Cr 51

4.4125Z-09

2.07243-02

5.97283-03

6.17553-03

2.08003-04

1.41963-09

6.42603-03

3.15S93-06
1. 78613-08

1.39593+00

4.3650S-05
6.91633-05

1.2830Z-01

2.40983+06

3.1441Z+01

2.34203+03

0.0000+00

1.16893-01

1.3567E+05

1.1738Z+03
S.4731Z-02

1. 0472E+05

8.16481,01

3.82583+06

S.08303+04

5.31743+03

1. 68103+01

S.7391E-01

1.9222E+06

3.87163+04
1.2805E+00

4.8540.+OS

2.20671-09

1.0340E-04

1.3738E-06

1.43713-07

4.5433Z-10

1.55sl1-11

5.19523-05

1.04643-06
3.46093-11

1. 3119E-OS

1.24353-07

9.5645E-01

1.6776E-02

9.5636E-03

2.5203E-06

1.0322E-07

2.30761-01

6.1945E-04
4.35563-07

1.8961E+00

Cr Ss

Mn 56

*e 55

Fe 59

Ni 63

Ni 65

Cu 64

Cu 66
Cu 67

Zn 65

3.88723-01 1.7205E+05
2.1242Z+03 1.3767E+04

4.65013-06 5.32683-03 Zn 69
3.7209E-07 4.5437E-03 Zn 69m1

AJWBR probid 02/17/03 12.00.00

Nuclide

Zn 71
Zn 71c1
Ga 69

N/cm3

7.3028Z+02
7.85573+05
1.93483+13

YATr/cm3

7 .5065Z-13
1.2988Z-11

JOlL3/cm3

1.59213-10
2.65773-07

G(MeV/g-s) Bq/c03

4.01763-01 3.44333+00
2.23833+01 3.83913+01

2.72663-03 1.00853+00
2.85363+06 7.02933+06

Ci/cm3 aLI/cM3

9.30623-11 2.5506S-08
1.0376Z-09 9.20642-06

2.72553-11 3.1221Z-08
1.59981-04 3.1407Z+00

Zn 71
Zn 71.1

Ga 70Ga 70 1.84533+03 1.0522E-13 1.92S3Z-10
16.7 (a) 1.86173-06 1.4382093+00

AJBRF probid 02/17/03 12,00.00
AJBRP at the Omaha Veterans Affairs Hospital.

At Cooling Time * 16.67 (a)

Znergy distribution of decay gamma-rays

Group E_range MeV/cm3*s
1 ( 10 -- 100 leV) 4.08083+03
2 C 0.1 -a 0.2 MeV) 4.4036Z+01
3 C 0.2 -* 0.4 MeV) 4.1069Z+03
4 C 0.4 -P 0.6 IeV) 3.64161+05
5 0.6 -a 0.8 KeV) 2.79523.01
6 0.8 -* 1.0 ReV) 3.20473+06
7 C 1.0 -*1.22 MeV) 2.827228+05
8 (1.22 -*1.44 MeV) 2.10533+04

Photoas/czi3*s
7.41961+04
2.84111+02
1.3690Z+04
7 .2831Z+05
3. 9931Z01
3.5608+.06
2 .5476Z+05
1.58293+04 ' )
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9
10
11
12
13
14
15

(1.44
(1.66
( 2.0
( 2.5
( 3.0
( 4.0
( 5.0

-. 1.66 NeV)
-. 2.0 MeV)
-s 2.5 NeV)
-. 3.0 NeV)
-a 4.0 MeV)
-. 5.0 HeV)
-. 6.5 MeV)

5.1263Z+00
2.4301Z.06
1.1590oz06
2.03363.05
2.0394Z+04
O.OOOOZ+00
O.0000Z+00

3.3073Z+00
1.32793+06
5.35113+05
7.39483+04
5 .82693+03
0.00003+00
0.00003.00

18-Group gamma source distribution (Pbotons/cm3-8)
SCALE-ORNL 15-Group ganma Library from 10 MeV to 10 KeeV

0.0000z+00 o.ooooz+00 0.0000+.00 0.00003+00 5.52693+03 7.3948Z.04
5.1511E+05 1.32793+06 1.5833Z+04 2.5476E+05 3.56083+06 3.9931Z+01
7.28313+05 6.84483+03 6.5448Z+03 2.84113+02 3.7098Z+04 3.70983+04

AJBRF probid 02/17/03 12.00:00
AJ8RF at the Omaha Veterans Affairs Hospital.

At Cooling Time - 11.57 Md)

Nuclide N/cm3 WATI/cM3 JOULR/cm3 G(MeV/g s) Bq/cm3 Ci/Cm3 ALI/cm3

H I
Mg 24
Mg 25
Mg 26
Al 27
Si 28
Si 29
Si 30

P 31
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 51
Cr 50
Cr 51
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Fe 59
Co 59
Ni 63
Xi 64
Cu 63
Cu 64
Cu 65
Zn 64
Zn 65
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

11.6

7.5053E.10
5.2810E+20
6.6857E+19
7.36093.19
S.52643.22
3.20253.20
1.6288E.19
1.0766E+19
8.9195E+12
4.20073+18
3.7882E+18
3.7536E+19
2.7547Z+18
2.6375E+18
1.1686E+13
2.7167E.18
3.29353+11
5.2389E+19
5.9398E+18
1.47873+18
4.43921+19
1.19223.19
6.27863+12
1.86983+20
4.3205Z+18
5.7062Z+17
2.46313+10
4.71073+11
7.5740Z+10
1.11222+14
4.7790E+19
3.3629Z+04
2.13013+19
3.02163+19
1.43042+13
1.73463+19
2.5491+.18
1.1689E+19
3.7304E+17
1. 9350213

(d)

5.59353-10 1.9315S-03 1.15703+03

4.7584Z-11 5.92513-03 3.11903+01

9.5379Z+04 2.5778Z-06 3.6266Z-03 Cr 51

5.0424E+04 1.36283-06 1.66413-02 Fe SS

9.29923-10 5.15763-03 1.95603+03 4.44093+03 1.20023-07 7.98732-03 Fe 59

4.61453-14 2.07953-04 0.0000E+00 1.68073+01 4.5423Z-10 2.5197E-06 Xi 63

2.5830Z-14 1.70413-09 3.5977Z-02 5.0974E-01 1.3777Z-11 6.11933-08 Cu 64

4.43613-08 1.35083+00 1.0134E+05 4.6973E+05 1.26953-05 1.8349E+00 Zn 65

4.55983-08 1.3640343.00 1.04499.05 6.18999+05 1.67573-OS 1.86313+00

A*ERF probid 02/17/03 12:00:00
A.RRF at the Omaha Veterans Affairs Hospital.

At Cooling Time . 11.57 (d)

Rnergy distribution of decay gam-rays

Group Z_range
1 10 -P 100 3eV)
2 C 0.1 -, 0.2 XeV)
3 C 0.2 -. 0.4 IeV)
4 I 0.4 - 0.6 MeV)
s ( 0.6 -- 0.8 NeV)
6 C 0.3 -. 1.0 WeV)
7 ( 1.0 -. 1.22 HeV)
8 (1.22 -*1.44 *eV)
9 (1.44 -. 1.66 KeV)

10 (1.66 -2 2.0 ReV)
11 2.0 -, 2.5 MeV)
12 2.3 --a 3.0 ReV)
13 C 3.0 - 4.0 leV)
14 ( 4.0 -. 5.0 ReV)
1s ( 5.0 -. 6.5 NeV)

KeV/cm3-s
1.6774Z+03
3.30523.01
3.01942+03
6.91303+03
1.08593+01
0.00003+00
2.47923+05
2.47223.03
3.68463+00
0.00003+00
0.0000e+00
0.00003+00
0.00003+00
0.00000+40
0 .00003+00

Fhotan5/cM3*4
3.04983+04
2.1324Z+02
1.0065Z+04
1.38263+04
1.55133+01
0.00003+00
2.41373+05
1.53883+03
2.3772Z+00
0.00003+00
0 .00003+00
0 .00003+00
0.00003+00
0. 00003.00
0.00003+00

18-Group gamma source distribution (Photons/cm3-s)
SCOL3-ORNL 18-Group gamma Library iron 10 MeV to 10 ZtV

O.0000Z+00 0.00003+00 0.00003+00 0.00003+00 0.0000Z+00 O.0000.+00
0.0000Z+00 0.0000Z+00 1.86123+03 2.41373+05 0.00003+00 1.55133+01
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1.3826X.04 5.0323Z,03 S.03233+03 2.1324E.02 1.52493+04 1.52499.04

AD3RF probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time . 31.69 (y)

Nuclide N/cm3 VATT/cm3 JOULZ/cm3 G(MeV/g~s) Bq/cm3 Ci/cm3 ALI/cm3

H I
Mg 24
Mg 25
Mg 26
Al 27
Si 28
Si 29
Si 30

P 31
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

V 51
Cr S0
Cr 52
Cr 53
Cr 54
Mn 55
Fe 54
Fe SS
Fe 56
Fe 57
Fe s8
Co 59
Ni 63
Ni 64
Cu 63
Cu 65
Zn 64
Zn 66
Zn 67
Zn 68
Zn 70
Ga 69

31.7

7.5053E+10
S.2810E320
6.6857E319
7.3609E+19
5.8264E322
3.2025E320
1.6288E.19
1. 0766E+19
8.91953E12
4.2007E318
3.7882E318
3.7536E.19
2.75473+18
2.6375Es18
1.2016E313
2.71673.18
5.2389E319
5.9398E318
1.4787E-18
4.4392E319
1.1922E319
2.05843.09 1.5600E-14 1.9425E-06 1.0225E-02 1.6531Z301 4.4679E-10 5.4558E-06 Fe 55
1.8698z+20
4.32053-18
5.7062E317
4.9570E+ll
6.0681-10 3.69703-14 1.66613-04 0.0000.+00 1.3465E+01 3.63923-10 2.01873-06 Ni 63
1.1122E+14
4.77903.19
2.1301E.19
3.0216E319
1.7346E319
2.5491E318
1.1689E319
3.7304Z317
1.9350Z+13

(y) 5.25703-14 1.6854963-04 1.0225E-02 2.99963.01 8.10713-10 7.47463-06

AJBRF probid 02/17/03 12.00.00
AJ8RF at the Omaha Veterans Affairs Hospital.

At Cooling Time - 31.69 (y)

Energy distribution of decay gamma-rays

Group
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

E range
( 10 -- 100 leV;

0.1 -, 0.2 Hey)
0 .2 - 0.4 MeV)
0.4 - 0.6 MeV)

(0 .6 -. 0.8 H ley)
( 0.8 - 1. 0 HXev)
( 1.0 - a1.22 HeV)
(1.22 -. 1.44 Hew)
(1.44 -:1.66 HeV)
(1.66 -I 2.0 NeV)

2.0 - 2.5 seV)
2.5 -S 3.0 KeV)
3.0 -a 4.0 lHeV)
4.0 -a 5 . eV)
5.0 - 6.5 HeV)

MeV/cm3.s
2.74753-02
0.00003+00

0.00003+00
0.00003.00
O.OOO+300
0.00003+00

0.00003+00

0.00003,00

0.0000.+OO
0.0000Z+00
0. 00003,00

0.00003+00

0. 0000300
O.OOO+00
O.OOOOZ00

Photons/cm3se
4.9954Z-01
0. 00003+00
0.00003+00
0.0000E+00
0.00003+00
0.00003+00
0.00003.00
O. 0000300
0.0000z+00
O. OOOOZ+00
0.00003.00
0. 0000,+00
O.0000.+00
0.00003+00
0. 0000+00

la-Group gaeam source distribution (Photons/cm3-s)
SCALZ-ORNL 18-Group ganma Library from 10 HeV to 10 IsV

O. 0000+00 0.00003+00 0.00003+00 0.00003+00 0.00003+00 0.OOOO+00
O.0000Z000 o.ooooZ 00 0.00003.00 0.00003.00 0.00003.00 0.0000.+00
0.0000Z+00 0.00003+00 0.00003.00 0.00003+00 2.49773-01 2.49773-01

AJB2F probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time . 31.69 (y)

COMPOSITION .

L3MZSST AS0MZS/cm3

H
He

Mg
Al

7 .505293+10
2.054523,09
6.685663+20
S.826439+22



Si
p
S

Ca
Ti
V

Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge

Totals.

Attachment 1: ANITA Output for Al-6061 Based on Long Term Activation
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3 .47307E+20
8.91946E+12
2 .14463E+05
8 .22275E.07
5.09171E+l9
1. 20158E+13
6 .25247E+19
4.439221E+19
2.03790E+20
4. 95700Z+11
1.1128 1+14
6. 90913E+19
6 .21732E+19
1.93895E+13
8.11666E+07
S.97731E+22

AJBRF probid 02/17/03 12:00.00
AJBRF at the Omaha Veterans Affairs Hospital.

AJBRF Specimen Flux (Initial)

Time
zero
1.0 (s)

16.7 Cm)
11.6 d)
31.7 (y)

D (Sv/h)
9. 1731+00
9.130Z+00
7.134Z-01
2.6123-02
2.5561-09

Bq/y
2.1741+07
2.1643+07
2.6033+06
2.2963+05
1.1111+01

Bq/cm3
5.8683+07
S.842Z+07
7.029E+06
6.2003+05
3.0003.01

Ci/m3
1.586Z+03
1.5791+03
1. 900Z+02
1. 6763+01
8.107Z-04

ALI/cm3
3.4763+00
3.4753+00
3.1413+00
1.8633+00
7.4758-06

WASr/cm3 JOULZ/cm3
2.6703-05 1.444791E+00
2.6571-05 1.4447643+00
1.862E-06 1.4382093+00
4.5908-08 1.3640343+00
5.2573-14 1.685496E-04

AJBRF probid 02/17/03 12:00.00
- AJBRF at the Omaha Veterans Affairs Hospital.

AJBRF Specimen Flux (Initial)

For a volume of l.0000E3OO(cm3) of AL-6061

Time
zero
1.0

16.7
11.6
31.7

(C)
(m)
Cd)
(y)

Becquerel
5.5683+07
5.8423+07
7.0293+06
6.200Z+05
3.0003+01

Sv/h
9. 1733+00
9.130Z+00
7. 1343-01
2. 612Z-02
2.556Z-09

ALI
3.4763+00
3.4751+00
3.1411+00
1. 863+00
7.475Z-06

watt
2.6703-OS
2.6573-OS
1. 862Z-06
4.5903-08
S.2573-14

AJBRF probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Hospital.

AJBRF Specimen FluxC (Initial)

Time
zero

1.0
16.7
11.6
31.7

(a)

(im)
Cd)
(y)

Bq/Kl
2.1743+10
2.1643+10
2.6033+09
2.296E+08
1.1113+04

KW/Kg
9.889E-06
9 .841-06
6.8953-07
1. 7003-08
1.9473-14

Ci/rg
5.874Z-01
5.848Z-01

7.0363- 02
6.2061-03
3.003Z-07

MeV/g*s
3.6693+07
3.6521+07
2.8543+06
1.0453+05
1.0232-02

A7BRF probid 02/17/03 12,00.00
A.TBRF at the Omaha Veterans Affairs Hospital.

AJBRF Specimen Flux ( Initial)

Time
zero

1.0
16.7
11.6
31.7

(s)
Cm)
Cd)

ly)

Bq/g
2.174Z+07
2.1643+07
2.6033+06
2.2963.05
1.111Z+01

Bv/h
9.173Z+00
9.1303+00
7.1343-01
2.612Z-02
2.5563-09

W/9
9.889Z-06
9.8413-06
6.8953-07
1.7003-08
1. 47Z-14

Cl Index
6.6863+07
6. 653E+07
3.7393+06
5.8173+05
2.2073-02

The Library *FENDL/D-2 Decay&ICRP72 Hazard Data + Clearance 2000

we hope that all was O.K.!

A
a A

A A

A A NALYSIS OF

N N
NN N

N MN

I
I
I
I
I MUCRE13

Trrrr
T
T
T
T1 3ANSHUT7.T!ONS &
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A
A A

A A
AAAAA
A A CTIVATION

DDD
D D
D D
D D
D D
D D
DDD USMILA
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ANITA-2000 INPUT FILE

106inv
1061cir

10 NKYAJBRF Epoxy Coating probid 02/17/03 19*42.39

AJERF at the Omaha Veterans Affairs Hospital.

1.10 1.0000-12 1.0 EPOxy

H 3.0189
C 21.5t45
O 284.342
Mg 2.86342
Al 0.0080
Si 4.3454
Cl 21.2368
Ca 0.1080
Ti 18.1239
Fe 0.0423

1 4
9.32074+070 .0
1.00000+001.00000+031.00000+061.00000+09
0

-1

ANITA-2000 INPUT FILE

.A

AA
AA
AAAA
A A NALYSIS OF

HN Y
N N N
N NNN kNN
N N SUTRON

I
I

I KDUCBD

Trrrl

T~

T RANSMMTATIONS &

A
A A
A A
AAAA
A A CTIVATION

DDD
DD

DOD

DDD UDIILA

* Autbors *
* Dan Gabriel Cepraga - CM Bologna Italy 0

* Gilio Cambi - ologna University Italy *

* Itanuela Frisoni - ATEA s.a.8. Bologna Italy *

* Gian Carlo Panini - MA Bologna Italy *
* (ANVIA-2000 ia based an the AITA code by C. vontit

* and S.Stramaccia ;C .RC Ispra1989)9
*.5*****fl*S**5550505-5055005505**5055505...................**-**.*t*--55

The Library *FYMDL/D-2 Decay&ICR72 Hazard Data + Clearance 2000

contains 1040 Nuclides.

Gamma Data were supplied for 1390 Nuclides.
AJRF poxy Coating probid 02/17/03 19.42.39
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AJ9RF at the Omaha Veterans Affairs Hospital.

The Library Activation library
containsl2392 Reactions.

at 175 Groups.

Set of Fluxes 6 s AJBRF Soil (Side) Flux

Fluxes
0.000003+00
0.000003+00
0.000003+00
0.000003+00
0.00000E+00
O.00000.+00
O.00000.+00
0.000003+00
O.00000.+00
0 . 00000S+00
0.000001+00
O.000003+00
0.00000+00
2.785703+05
2.785703+05
2.78S703+05
2 .78SI0Z+05
2.78570Z+05
2.785703+05
2.785706.05
2.785701.05
2.785703+05
2.78S703+OS
2.78570Z+0S
2. 78S703+05
2.785703+05
2.785703+05
2.78S70X+05
1.181603.05
1.18160Z+05

0.00000+00
O.OOOOO+00
0. 000001+00
0.000003+00
0.000003+00

O.OOOOO+300
0.00000o+00
O. 00000+00
O.000003+00
0.00000*+00
O. 00000+00
0.000003+00
0.00000.+00
2.78570E+05
2.785703E05
2 .78570E+05
2.78570Z+05
2.78510+OS
2.785703+05
2. 765703+05
2.785703.05
2.78570Z+05
2.785703+05
2.78510Z+05
2. 785703+05
2.78570Z+05
2.785703+05
2.78570Z+05
1.18160E+05

0. 000003+00
O.00000Z+00

0.000003+00
O.00000Z+00

0.. 000003+00

O.00000Z+00
0.000003+00
0.00000S+00

0. 00000+00
0.000003+00
O. 00000+00

O. 00000+00
O. 00000Z+00
2.78S703+05
2.785703+05
2.78570Z+05
2.78S70Z+0S
2.78S70Z+05
2.785703+05
2.785703+05
2.78570Z+05
2.785703+05
2.785703+05
2.785703+05
2. 785702+05
2.785703+05
2.78570Z+05
2.785703+05
1. 181603+05

0.00000+00 0.00000+00
O. 00000+00 0. 00000+00
0.00000.+00 0.00000.+00
0.000003+00 0.00000Z+00
O.00 000+00 0.000003+00
0.000003+00 0.000003+00
O.00 000+00 0.00000Z+00
0.000003+00 0.000003+00
0.000003+00 0.000003+00
0.000003+00 0.000003+00
0.00000Z+00 0.000003+00
0.000003+00 0.000003+00
2.785703+05 2.785703+05
2.785703+05 2.785703+05
2.785703+05 2.785703+05
2.785703+05 2.785703+05
2.785703+05 2.785703+05
2.785703+05 2.785703+0S
2.18570Z+05 2.78570E+05
2.78570E+05 2.78570E+05
2.785703+05 2.785703+05
2.7S5703+05 2.785703+05
2.78S70Z+0S 2.785703+0S
2.785703+05 2.785703+0S
2.785703+05 2.78570B+05
2.7857ez+05 2.785703+05
2.78570Z+05 2.78S703+05
2.78S703+05 1.181603+05
1.181603+05 1.181603+05

0.000003+00

0.000003+00

0.000003+00
O.00000E+00
O.000003+00
0.000003+00
O.00000E+00
O.000003+00
O.000003+00
0. 000003+00
0 .000003+00
0.000003+00
2.785703+05
2.785708+05
2.785703+05
2.785703+05
2.785703+05
2 .785703+05
2.785703.05
2.78S70E+05
2.78S703+05
2.785703+05
2.78570Z+05
2.785703+05
2.785703+05
2.785703+05
2.785703+05
1.181603+05
1. 181603+05

Total Flux at 175 Groups . 2.64133E+07 !

DEINSITY 1.100 (g/cm3)

ELIM. Weight % AT.WEIGHT ISO Rel.Abb. Nj/C3

H 3.0189 1.0080
3 1
, 2

C 21.5845 12.0110
C 12
C13

0 28.6342 16.0000
0 16
0 17
O 18

Mg 2.8634 24.3200
Mg 24
Mg 25
Mg 26

Al 0.0080 26.9800
Al 27

Si 4.3454 28.0900
Si 28
Si 29
Si 30

Cl 21.2368 35.4570
Cl 35
C1 37

Ca 0.1080 40.0800
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48

Ti 18.1239 47.9000
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50

Fe 0.0423 55.8500
F 54
Fe 56
Fe 57
re 58

0.99985
0.00015

0.98890
0.01110

0.99760
0.00040
0.00200

0.78990
0.10000
0.11010

1.00000

0.92210
0.04690
0.03100

0.75770
0.24230

0.96941
0.00647
0.00135
0. 02086
0.00004
0.00187

0.08250
0.07440
0.73720
0.05410
0.05180

0.05850
0 .91750
0.02120
0. 00280

1. 98392E+22
1.983633+22
2.975893+18

1.19042E+22
1.177213+22
1.32137Z+20

1.185503+22
1. 182663+22
4.742013+18
2.371003+19

7. 799303+20
6.160663+20
7.799303+19
8.587033+19

1.96420Z+18
1.96420Z+18

1. 02474X+21
9.449163+20
4. 806053+19
3.176703+19

3.96757Z+21
3.006223+21
9.613413+20

1.784983+19
1.73038Z+19
1. 154883+17
2.409723+16
3.723473+17
7.13992Z+14
3.337913+16

2.50642Z+21
2.06779Z+20
1.864773+20
1.84773Z+21
1.355973+20
1.29832Z+20

5.01712Z+18
2.935013+17
4.603213+18
1.06363Z+17
1.40479Z+16

39 .9654
AJSRP Ipoxy Coating probid 02/17/03 19M42s39
RJP at the Omaha Veterans Affair Hospital.
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Isotope

H 1
H 2
C 12
C 13
O 16
O 17
o is

Hg 24
Mg 25
Mg 26
Al 27
Si 28
Si 29
Si 30
Cl 35
Cl 37
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti -49
Ti 50
Fe 54
Fe 56
Fe 57
Fe 58

ln Total

N/cm3

1.98363E+22
2.97589E*18
1.17721E+22
1.32137E+20
1.18266E+22
4.74201E+18
2.37100E+19
6.l6066E+20
7.. 799306+19
8.58703E+19
1.96420E+18
9.44916E+20
4.80605E+19
3. 17670E+19
3.00622E.21
9.61341E+20
1.73038E+19
1.15488E.17
2.40972E+16
3.72347E+17
7.13992E+14
3.33791E+16
2.06779E.20
1.86477E+20
1.84773E+21
1.35597E+20
1.29832E+20
2.93501E+17
4.60321E+18
1.06363E+17
l.40479E+16

5.19019OS22 Min. acceptable Conc. * 5.19019t+10 N/cm3.

Elapsed Time.

2.95 (y) 2.95 (y)Step 1 * Activation of 9.320743E07(s), i.e. Intervals . 2

1 Cooling Times (s) ,

@ 1.0000Z+00 1.00006+03 1.00006+06 1.0000.+09

1.0 (s) 16.7 (m) 11.6 td) 31.7 (y)
AJBRF Epoxy Coating probid 02/17/03 19.42,39

AJBRF at the Omaha Veterans Affairs Hospital.

Elapsed Time i

Nuclide N/cm3

H 1 1.9836E+21
H 2 2.9759E+18
C 12 1.1772E+22
C 13 1.32146.20
o 16 1.1827E+22
o 17 4.7420E+18
o is 2.3710B.19

Mg 24 6.1607E+20
Mg 25 7.79932+19
Mg 26 8.5870E+19
Mg 27 1.7934Z+03
Al 27 1.96423+18
Al 28 6.5061E+01
Si 28 9.44926+20
Si 29 4.8060Z+19
6i 30 3.1767Z.19
Si 31 7.46516+05
P 32 9.16673+06
S 35 7.66676.08

C1 35 3.00622.21
Cl 36 6.05933.12
Cl 37 9.61343+20
Cl 38 8.32376.05
Cl 38.l 3.1613X+01
Ca 40 1.73046.19
Ca 42 1.1549S+17
Ca 43 2.4097B+16
Ca 44 3.72356+17
Ca 45 4.02923+06
Ca 46 7.1399E+14
Ca 48 3.33796.16
Ti 46 2.06783.20
Ti 47 1.86483+20
Ti 48 1.8477Z321
Ti 49 1.35S0.+20
Ti 50 1.29833.20
Ti 51 7.19013.03
Fe 54 2.93503.17

2.95 (y) Cooling Time 0.

WATS/cm3 JOULE/cm3 GCMeV/g-s) Bq/cm3

5.5882Z-13 4.57676-20 1.77376.00 2.18976.

1.6229E-13 3.1482E-11 5.43596-01 3.3539E-

Ci/cm3 ALI/cm3

'00 2.91823-11

-0 9.06463-12

4.1630Z-08 9.4613+00 Cm) Mg 27

1.6441E-09 2.241+300 (a) Al 28

5.23373-12
5.75373-13
5.49912-13

1.93123-14

1.24946-10
3. 0605Z-12

7.12646-08
1. 02276-06
5. 9975X-06

2.6552X-01

4.02262-07
3 .3999E-12

4.48536-02
O.0000Z.00
0.00003.00

9.49S3Z-06

3.5107Z.02
1.7368Z+01

5.48243+01
5.16855+00
7.0296Z.01

4.4071Z-01

2.58533+02
2.84586.01

1.48173-09
1.39693-10
1.89992-09

1.19113-11

6. 98743-09
7.69136-10

8.77183-06
1.2394Z-05
5.40743-05

4.0806Z-07

3.10363-05
1.4822Z-09

2.6223.00 (h)
1.4263+01 (d)
9.7506+01 Cd)

3.0206+05 Cy)

3.7196.01 (a)
7.7006-01 (a)

Si 31
P 32
9 35

Cl 36

Cl 38
Cl 38.1

Ca 452.45776-15 4.98413-08 0.00002+00 1.96692-01 5.36973-12 1.50523-07 1.627S+02 (d)

2.83026-12 1.42086-09 4.7467X300 1.4323X+01 3.87102-10 2.1473Z-07 5.7996.00 1m) Ti 51
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Fe 55
Fe 56
Fe 57
Fe 58
here are

3.02563.07 2.2930E-16 2.8552E-08 3.6891E-04
4.6032E+18
1.06363+17
1.4048E316

42 Nuclides.

Page 4 of 9

2.4298E-01 6.5671E-12 8.01923-08 2.7353.00 ty) PeSs

4.35013+02 1.1757E-08 1.0717E-04Totals. 5.19023.22 1.37943-10 2.6552799-01 3.7555.+02
AJrRP poxy Coating probid 02/17/03 19.42.39

AJ3RP at the Omaha Veterans Affairs Hospital,

Elapsed Time 2.95 (y) Cooling Time 0.

COMPOSITON .

ELEMENEr ATOMES/cm3

a
Be
C
N
0
F

mg
Al
Si

-P
S

Cl
Ar

K
Ca
SC
Ti

V

Mn
Fe
co

1.98392E322
8.21046E.08
1.19042E+22
9.92259E+04
1.18550E+22
2.29376E+05
7.799303+20
1.96420E+18
1. 02474E-21
5.11843E+09
1.23960E+09
3.96757E+21
2.41158E310
6.49299E+03
1.78498E+19
1.46784E+07
2.50642E.21
1.33498E+09
1.16012E-05
1.27235E+07
5.017123+18
2.22858E+06

Production of H s 0. appm/y.

Production of He * 0. appm/y.
A3RU Epoxy Coating probid 02/17/03 19.42.39

AJBRP at the Omaha Veterans Affairs Hospital.

At Cooling Time 0.

Energy distribution of decay gamnma-rays

Group
1
2
3
4
S
6
7
a
9

10
11
12
13
14
15

E range
( 10 - 100 KeV)

0.1 - 0.2 NeV)
( 0.2 -> 0.4 30eV)

0.4 - 0.6 MeV)
( 0.6 -. 0.8 H0eV)
( 0.8 -: 1.0 Kev
( 1.0 ->1.22 MeV)
(1.22 -. 1.44 1eV)
(1.44 -:1.66 MeV)
(1.66 - 2.0 MeV)
( 2.0 - 2.5 NeV)
( 2.5 - 3.0 KeV))
( 3.0 -. 4.0 10eV)
( 4.0 - 5.0 lleV)
( 5.0 - 6.5 10ev)

HeV/cm3-
4.29903-04
2.99013-03
4.31863+00
7.47673-06
1.92193+01
2.07833+00
6 .2198Z-01
4.8591Z-02
1.3788Z+02
5.96563-01
2.4656Z+02
O. 0000Z+00
2 .42693-01
O.00003o00
0.00003+00

Photons/cm3-s
7.8163E-03
1.9291E-02
1.43953.01
1.4953E-05
2.74563+01
2 .3093Z+00
5.6034Z-01
3.6534Z-02
8.89553+01
3.2599E-01
1.0958z+02
O. 0000*+00
6 .93393-02
O. 00003+00
O. 0000300

18-Group gamma source distribution (Photons/cm3-2)
SCALE-ORNL 18-Group gama Library from 10 Mev to 10 Mev

0.00003+00 0.00003+00 0.0000Z+00 0.00003+00 6.93393-02 0.0000Z+00
1.0958Z+02 3.2599Z-01 8.89923+01 5.6034Z-01 2.30933+00 2.74563+01
1.4953Z-05 7.1976Z+00 7.19763+00 1.9291Z-02 3.90823-03 3.9082Z-03

AJBRF Epoxy Coating probid 02/17/03 19M42M39
AJ>RP at the Omaha Veterans Affairs Hospital.

At Cooling Time 1.00 (C)

Nuclide NcM3 WATS/c3 JOULX/cm3 G(NeV/g-a) sq/cM3 Ci/cm3 ALI/c.3

1 I
3 2
C 12
C 13
O 16
O 17
o 18 .

Mg 24
Mg 25
Mg 26

1.*9836z+22
2.97593+18
1.17723+22
1.32141+20
1.1827Z+22
4.74203+18
2 .3710E+19
6.1607Z+20
7. 79933+19
8.58703.19
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Mg 27 1.7912Z+03
Al 27 1.96423+18
Al 28 6.4727E+01
Si 28 9.4492Z+20
Si 29 4.8060E+19
Si 30 3.1767E+19
Si 31 7.46463+OS

P 32 9.18673+06
S 35 7.6667E+08

Ca 35 3.0062S+21
Ca 36 6.0593S+12
Ca 37 9.61348.20
Cl 38 8.32131+05
Cl 38mL 1.28503+01
Ca 40 .1.73043+19
Ca 42 1.15493+17
Ca 43 2.4097E+16
Ca 44 3.7235E+17
Ca 45 4.02923+06
Ca 46 7.13993+14
Ca 48 3.3379E+16
Ti 46 2.0678E+20
*i 47 1.8648E+20
Ti 48 1.84773+21
Ti 49 1.3560S+20
Ti SO 1.2983Z+20
Ti 51 7.17583+03
Fe 54 2.9350Z+17
Fe 55 3.02563+07
Fe 56 4.60323+18
Fe 57 1.0636E+17
Fe 58 1.4048E+16

1.0 (a)

5.58133-13 4.57113-10

1.61453-13 3.13203-11

5.23333-12 7.12593-08
5.75371-13 1.02273-06
5.49913-13 5.99753-06

1.93123-14 2.6552X-01

1.24912-10 4.02153-07
1.24411-12 1.3820Z-12

1.77153+00 2.18713+00 5.91103-11

5.40803-01 3.3367Z-01 9.0180Z-12

4.15793-08 Mg 27

1.6356S-09 Al 28

4.48533-02
0.00003*00
0.00003+00

9.49533-06

3.50973+02
7.05983+00

5 .48203+01
5.1685Z+00
7.02963+01

4.40713-01

2.58463+02
1. 1568X+01

1.48163-09 8.77123-06
1.39693-10 1.23943-OS
1.89993-09 5.40743-05

1.1911Z-11 4.08063-07

6.98543-09 3.10273-05
3.12643-10 6.0249E-10

Si 31
P 32
S 35

Cl 36

Cl 38
C1 38mL

2.4577S-1S 4.9841S-08 0.0000+00 1.9868S-01 5.36973-12 l.SO52E-07 Ca 45

2.8246Z-12 1.41803-09 4.7373Z+00

2.29303-16 2.85523-08 3.68913-04

1.3608Z-10 2.6552793-01 3.65123+02

1.42943+01 3.86333-10 2.14311-07 Ti 51

2.42983-01 6.56713-12 8.0192Z-08 Fe 55

4.18013+02 1.12971-08 1.0716S-04

aMRRF ypoxy Coating probid 02/17/03 19.42.39
AJSXF at the Omaha Veterans Affairs Hospital.

At Cooling Time . 1.00 (a)

Inergy distribution of decay gamma-rays

Group Zrange
1 10 - 100 1eV)
2 C 0.1 - 0.2 MeV)
3 C 0.2 - 0.4 MeV)
4 ( 0.4 -. 0.6 MeV)
S C 0.6 - 0.8 MeV)
6 C 0.8 - 1.0 MeV)
7 ( 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 - 2.0 MeV)
11 ( 2.0 - 2.5 MeV)
12 (.2.5 -w3.0 MeV)
13 C 3.0 - 4.0 MeV)
14 l 4.0 -S.0 MeV)
1S C 5.0 - 6.5 MeV)

NeV/ca3-s
4.2985-04
2.98643-03
4.31003+00
7.47673-06
7.88053+00
2.07523+00
6.21223-01
4.85*71-02
1.37841+02
5.9349Z-01
2.4649Z+02
O.00003+00
2.42623-01
0.00003+00
0.00003+00

Photonslcm3-s
7.81543-03
1. 92673-02
1. 43673+01
1.49533-05
1. 1258Z+01
2.30583+00
S.59663-01
3.65323-02
8.8930Z+01
3.2431Z-01
1.0955Z+02
0. 00003+00
6. 93191-02
0.20003X+00
0.00003+00

18-Group gamma source distribution (Photonh/=o3*s)
sCuLz-ORNL is-Group gamna Library from 10 NeV to 10 UeV

0.0000Z+00 0.00003+00 0.00003+00 0.00003+00 6.93193-02 O.OOOo+00
1.0955Z+02 3.24313-01 8.89663+01 S.59663-01 2.3058Z+00 1.1258S301
1.49533-05 7.18333+00 7.18333+00 1.92673-02 3.9077Z-03 3.90772-03

A332. ypozy Coating probid 02/17/03 19.42139
AJSR31 at the Omaha Veterans Affairs Hospital.

At Cooling Time * 16.67 (a)

luclide

1
3 2
C 12
C 13
0 16
0 17
O 18

mg 24
mg 25
mg 26
Ng 27
Al 27
Si 28
Si 29
Si 30
Si 31
P 32
S 35

Cl 35
Ca 36
Cl 37

B/cM3 WATI/cw3

1.9836E+22
2.97593+18
1. 17723+22
1.3214E.20
1.18273+22
4.74203+18
2.37103+19
6.1607E+20
7.79931+19
8 .5S70E+19
5.28933+02 1.64813-13
1.96423+18
9 .4492E+20
4 .80603+19
3.1767Z+19
6.93653+05 4.8631Z-12
9.1816Z+06 5.75043-13
7.66603+08 5.4986Z-13
3.00623+21
6.0593X+12 1.93123-14
9.6134Z+20

I JOULS/cm3 G(MeV/g-0) Sg/cm3 Ci/cm3 ALI/c.3

1.74553-21 1.2278Z-08 Mg 271.34983-10 5.23123-01 6.45833-01

6.62183-08
1. 02213-06
S.9969z-06

2.65523-01

4.16803-02
0.00003+00
O.0000Z+00

9.49531-06

5.09423+01
5.16563+00
7.0290Z+01

4.40713-01

1. 3768Z-09
1 .39613-10
1.89973-09

1. 19113-11

8.15073-06
1.2387X-05
5.40693-05

4.08063-07

Si 31
P 32
S 35

Ca 36
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Cl 38
Ca 40
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti so
Ti 51
Fe 54
Fe SS
Fe 56
Fe 57
Fe 58

16.7

6.1015E.05 9.1587E-11 2.9487E-07 2.5735E+02 1.8951E+02 5.12202-09 2.2751E-05 Cl 38
1.7304E.19
1.1549E+17
2.4097E-16
3.7235E+17
4.02903.06 2.45763-15 4.9839E-08 0.0000.+00 1.9867E-01 5.36953-12 1.505l1-07 Ca 45
7.1399E+14
3.3379E.16
2.0678E+20
1.8648E+20
1.8477E-21
l.3560E+20
1.2983E+20
9.8089E+02 3.8611E-13 1.93833-10 6.4756E-01 1.95393+00 5.28093-11 2.9294E-08 Ti S5
2.9350E+17
3.0255E+07 2.29303-16 2.85523-08 3.6891-04 2.4298E-01 6.56703-12 8.0191E-08 Fe SS
4.6032E318
1.0636E.17
1.4048E316
(M) 9.81483-11 2.655278E-01 2.58563+02 3.1939E+02 8.63223-09 9.8038E-05

AJrRr Epoxy Coating probid 02/17/03 19.42.39
AJSRF at the Omaha Veterans Affairs Hospital.

At Cooling Time , 16.67 (a)

Energy distribution of decay gamna-rays

Group
1
2
3
4

6
7
8
9

10
11
12
13
14
15

Ejrange
C 10 -. 100 Rev)

0.1 - 0.2 New)
0.2 -. 0.4 kev)
0.4 - 0.6 KeV)

C 0.6 - 0.8 MeV)
C 0.8 - 1.0 "eV)
( 1.0 -. 1.22 KeV)
(1.22 -. 1.44 keV)
(1.44 -. 1.66 MeV)
(1.66 - 2.0 MeV)

2.0 - 2.5 MeV)
2."5 - 3.0 kev)
3.0 - 4.0 k4eV)

( 4.0 - 5.0 eV)
( 5.0 - 6.5 leV)

NeV/cm3so
4.08543-04
8.81873-04
5.8913S-el
7.47673-06
1.56823-02
4.9381l-01
1.8344E-01
4.51503-02
1.0107E+02
0. 0000E+00
1.80743+02
O. 00003,00
1.77901-01
0.0000B-00
0. 0000E-00

Photono/cm3-s
7 .4281E-03
5.68953-03
1.9638Z.00
1.49533-05
2.2403E-02
S.48683-01
1.6526E-01
3.39473-02
6.5207E+01
0. 00003+00
8.03283.01
O. 00003,00
5.0828E-02
O. 0000-+00
0. 0000E+00

18-Group gamma source distribution (Photons/cm3rs)
SCALE-ORNL 18-Group gamsa Library from 10 MeV to 10 KeV

o.oooo0+00 0.0000o+00 o.oooo0+00 0.00003+00 5.08283-02 0.0000e+00
8.0328E+01 0.00003+00 6.5241+01 1.6526E-01 5.48683-01 2.24033-02
1.49533-05 9.8191E-01 9.8191E-01 5.689S-03 3.71403-03 3.7140B-03

AJBRF Epoxy Coating probid 02/17/03 19.42.39
AJ8RF at the Omaha Veterans Affairs Hospital.

At Cooling Time , 11.57 (d)

Nuelide 3/Ce3 IATSS/em3 JOUL3/c 3 G(CeV/g-s) Bg/cm3 Ci/cm3 ALI/em3

r1
H 2
C 12
C 13
O 16
O 17
O 18

ng 24
Mg 25
Mg 26
Al 27
Si 28
Si 29
Si 30
P 32
S 35

al 35
Cl 36
Cl 37
Ca 40
Ca 42
Ca 43
Ca 44
Ca 45
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti so
Pe 54

e 55
Fe 56

1.9836E+22
2.9759E+18
1.1772E.22
1.3214E-20
1.18273.22
4.7420E+18
2.3710E-19
6.1607E-20
7.79933-19
8.5870E.19
1.9642E.18
9.44922.20
4.80601.19
3.17673.19
5.2339Z+06
6.9950.+08
3.00621+21
6.05935+12
9. 6134B+20
1.7304E+19
1.1549E+17
2.4097Z+16
3.7235Z.17
3.83535+06
7.13993+14
3.33793.16
2.0678E+20
1.86483+20
1.84773+21
1.35603+20
1.29833+20
2. 93503+17
3. 00143+07
4.6032E+18

3.2780S-13 5.8266Z-07
5.01733-13 5.4720Z-06

0.00003+00 2.94463+00
0.00003+00 6.41373+01

7.95843-11 7.0614Z-06
1.73343-09 4.9336Z-05

P 32
S 35

1.9312Z-14 2.65S2Z-01 9.49533-06 4.40711-01 1.19113-11 4.08063-07 Cl 36

2.3394Z-15 . 4.74433-08 0.00003+00 1.8912X-01 5.1114Z-12 1.43273-07 Ca 45

2.27473-16 2.8323Z-08 3.65963-04 2.4104Z-01 6.51463-12 7.9551S-08 Fe 55
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Fe 57 1.0636E.17
Pe 58 1.40482.16

11.6 (d) 0.5141E-13 2.655264E-01 3.7546E-04 6.79533+01 1.83661-09 5.7029E-05

AJBRF Epoxy Coating probid 02/17/03 19.42.39
AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time, 11.57 (d)

tnergy distribution of decay ganna-rays

Group
1
2
3
4
S
6
7
a
9

10
11
12
13
14
15

EZrange
10 -. 100 UeV)

0.1 -* 0.2 MeV)
0.2 -s 0.4 NeV)
0.4 -. 0.6 MeV)
0.6 -x. 0.8 MeV)
0.8 -, 1.0 MeV)
1.0 -. 1.22 MeV)

(1.22 -,1.44 MeV)
(1.44 -. 1.66 MeV)
(1.66 -, 2.0 KeV)

2.0 -. 2.5 MeV)
2.5 -. 3.0 MeV)
3.0 *. 4.0 MeV)
4.0 -. 5.0 2eV)
5.0 -, 6.1 MeV)

MeV/cm3 *
4. 01943-04
0.00003+00
O. 0000Z00
7.47671-06
O.00003+00
0. 00003+00
O. 0000+00
O. 00001+00
0.00001+00
O. 0000+00
0.00001+00
0. 00001+00
0 .0000Z+00
O.0000Z+00
O.0000Z+00

Photons/cm3-s
7.30813-03
0.00003+00 J
0.00003+00
1.49531-0S
O.0000.Z00
O.0000Z+00
0 .0000S.00
0. 0000S+00
0.00003+00
o. oooo0+00
0. 00003+00
0. 00001+00
o. oooo0+00
o.0oooo0 00
0. 00003+00

18-Group gama source distribution (Photons/c=3.s)
SCALI-ORZIL 18-Group gamma Library from 10 MeV to 10 reV

0.0000Z+00 0.00003.00 O.00001.00 0.0000E+00 0.00001+00 0.00003+00
0.00003+00 0.00001+00 0.00003+00 0.00003+00 0.00001+00 0.00003+00
1.4953-OS0 0.00001+00 0.00001+00 0.00001+00 3.6540B-03 3.65401-03

AJBRF Epoxy Coating prooid 02/17/03 1:42039
AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time . 31.69 (y)

Nuclide N/Cm3 KATT/ce3 .IO=L/cm3 G (NeV/gas) Sq/CM3 Ci/cm3 ALI/cm3

H1
Ht2
C 12
C 13
O 16
O 17
O 18

Mg 24
Mg 25
Mg 26
Al 27
Si 28
Si 29
Si 30
Ca 35
Cl 36
Cl 37
Ca 40
Ca 42
Ca 43
Ca 44
Ca 46
Ca 48
Ti 46
Ti 47
Ti 48
Ti 49
Ti 50
Fe 54
Fe 56
Fe 57
Fe 58

31.7

1. 9836E+22
2.9759E318
1.1772E+22
1.32143+20
1.18273+22
4.7420E+18
2.3710E+19
6.16073+20
7.79933+19
8.58702+19
1.9642E+18
9.44922+20
4.8060E+19
3.1767E+19
3.0062E.21
6.0589E+12
9.61343+20
1. 7304E+19
1.1549E+17
2.40973+16
3.7235E.17
7.13993.14
3.33793+16
2.0678E+20
1.86483+20
1.8477E+21
1.3560E+20
1.29833+20
2.93503+17
4.6032E+18
1.0636E+17
1.40483+16
Cy)

1.9310Z-14 2.65502-01 9.49461-06 4.40683-01 1.1910Z-11 4.08033-07 C1 36

1.9310Z-14 2.6550101-01 9.49463-06 4.40681-01 1.19103-11 4.0803Z-07

A.2R1 Epoxy Coating probid 02/17/03 19.42.39
AJBRP at the Omaha Veterans Affairs Hospital.

lAt Cooling Time e 31.69 (y)

Energy diatsibution of decay gamma-rays

Group Erange
1 C 10 -W100 KeV)
2 ( 0.1 -a 0.2 NeV)
3 ( 0.2 -3 0.4 NeV)
4 C 0.4 -. 0.6 NeV)
5 ( 0.6 -, 0.8 ReV)
6 ( 0.8 -. 1.0 IeV)
7 ( 1.0 -. 1.22 MeV)
8 (1.22 -. 1.44 NeV)

NeV/in3*s
1.33301-06
0.00001+00

0.00003.00
7.4763-06
0.00003+00
0.00003.00
0. 00003X00
0.00003.00

Photans/cm3*s
2.42363-05
0.00003+00
0.00003+00
1.49521-05
4.000003o0
0.00001.00
O . 0000x+00
0.0000S100
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9 (1.44 -+1.66 MeV)
10 (1.66 -> 2.0 MeV)
11 ( 2.0 -. 2.5 MCV)
12 ( 2.5 -. 3.0 MeV)
13 ( 3.0 -> 4.0 MeV)
14 ( 4.0 -> 5.0 MeV)
15 ( 5.0 -> 6.5 MeV)

O.00003,00

O.0000+00
O.OOOOE+00
0.0000+00
0.0000+00
O.OOOOE+00
O.OOOOE+00

O.0OOOE+00
0.W000+00
0.0000+00
0.00003+00
0.00003+00
O.OOOOE+00
O.OOOOE+00

+8-Group gamna source distribution (Photons/cm3*s)
SCALJ-ORNL 18-Group gamma Library from 10 MeV to 10 KeV

O.oOOoE+00 0.0000+00 0.00003+00 O.OOOOE+00 O.OOOO+00 0.00003+00
O.OOOO+00 O.OOOO+00 0.00003+00 0.00003+00 0.00003+00 0.00003+00 E
1.4952E-OS 0.0000+00 0.00003+00 O.OOOO+00 1.2118E-OS 1.2118E-OS

AJBRF Epoxy Coating probid 02/17/03 19.42.39
AJ,9RF at the Omaha Veterans Affairs Hospital.

At Cooling Time - 31.69 (y)

COMPOSITION

VT.VMENT ATOMES/eM3

B
He

C
N
0
F

Mg
Al
Si

p
S

Cl
Ar

K
Ca
Sc
Ti

V
Cr
Mn
Fe
Co

Totals.

1.98392E+22
8.21110E+08
1.19042E+22
1.71771E+06
1.18550E+22
2.29376E+05
7.79930E+20
1.96420E+18
1.02474E+21
5.10999E+09
4 .90488E+08
3.96757E+21
2.45489E+10
1.09243E+05
1.78498.+19
1.87074E+07
2.50642E+21
1.33498E+09
0.00000E+00
4.29692E+07
S.01712E+18
2.36958E+06
5.19019E+22 i.-1

AJBR1F Epoxy Coating probid 02/17/03 19.42.39
AJBRF at the Omaha Veterans Affairs Hospital.

AJBRF Soil (Side) Flux

Time
zero
1.0 (s)

16.7 Cm)
11.6 (d)
31.7 (y)

D (Sv/h)
9 .389E-05
9.128B-0S
6 .4643-OS
9.3863-11
2.374Z-12

Bq/g
3.9553+02
3.8003+02
2.904Z+02
6 .178E+01
4.006E-01

Bq/cm3
4.350E+02
4.180E+02
3.194E+02
6.7953+01
4.4073-01

Ci/m3
1.176E-02
1.1303-02
8.632E-03
1.837E-03
1.191l-05

ALI /cm3
1.0723-04
1.0723-04
9.8 043-05
5.703E-05
4.0803-07

WATr/cm3
1.3793-10
1.3613-10
9.8153-11
8.5143-13

1.9313-14

JOULK/cm3
2.655279E-01
2.655279E-01
2.655278S-01
2.6552643-01
2.6550103-01

AJERY Epoxy Coating probid 02/17/03 19.42.39
AJBRF at the Omaha Veterans Affairs Hospital.

For a volume of 1.00003+OO(cm3) of Epoxy

AJ8RF Soil (Side) Flux

Time
zero

1.0
16.7
11.6
31.7

Cs)
Cm
Cd)
CY)

Becquerel
4.3503+02
4.1803+02
3.1943+02
6.7953+01
4.4073-01

Sv/h
9 .3893-OS
9.1283-OS
6.464E-OS
9.386E-11
2.374Z-12

ALI
1. 072Z-04
1.072Z-04
9.8043-OS
S.7033-OS
4.0800-07

watt
1.379E-10
1.3613-10
9. 8153-11
8.5143-13
1.931Z-14

AJBRF Zpoxy Coating probid 02/17/03 19.42039
AJ2RF at the Omaha Veterans Affairs Hospital.

AJBRP Soil (Side) Flux

Time
zero

1.0
16.7
11.6
31.7

Cs)

Cd)
(Y)

Bq/Kg
3 .9553.0
3. 8003+05
2.9043.05
6. 178Z+04
4.006Z+02

XM/Kg
1.2543-10
1.237Z-10
8.9233-11
7. 740E-13
1.755X-14

Ci/F9
1.0693-05
1. 027Z-05
7.8473-06
1.6703-06
1. 033-08

KeV/g*s
3 .7553+02
3.6513+02
2.5863+02
3.7553-04
9 .4953-06

1a.133 Epoxy Coating probid 02/17/03 19.42039
AJBR7 at the Omaha Veterans Affairs Bospital.

a1.R3 Soil (Side) Flux

Time
zero
1.0 (a)

16.7 (a)
11.6 (d)
31.7 Cy)

Bq/g
3 .9355+02
3.8003+02
29.043+02
6 .1783+01
4.006Z-01

Sy/h
9.389Z-05
9.128Z-05
6.4641-05
9.386Z-11
2.374Z-12

I/g
1.254Z-10
1.2373-10

* 8.9233-21
7.740X-13

* 1.7553-14

Cl index
4.144Z+02
4.040Z+02
2.8631+02
3.048Z-02
1.3353Z-03

The Library *FMEDL/D-2 Decay&IC2P72 Hazard Data + Clearance 2000
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we hope that all was O.K. I

A
A a

A A

A A 1NLYSIS OF

N N
N= N

V NN
N N RUTRaON

I
I
I
I
I NDUCMD

T
T
T
T RANSMUTATIOMS &

A
A A

A A
AAAAA
A A CTIVATION

DMD
D D
D D
D D
D D
D D
ODD UEDILA
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ANITA-2000 INPUT FILE

grapinv
grapclr

1 2NYAJBRF probid 02/17/03 12M00,00
AJBRF at the Omaha Veterana Affairs Hospital.

2.25 1 .0000-12 1.0 Graphite
C 100.0

1 4
9.320743070.0
1.00000+001.00000+031 .00000+061.00000+09
0

-1

ANITA-2000 INPUT FILE

A
A A

A A
AAAA
A A NALYSIS OF

N N
NN N

N NN
N N ZUTRON

I
I
I
I
I NDCZD

=T?
S
T.
T A
T RANSMUIATIONS &

A
AA

A A

A A CTIVATION

D D
D D
D D
D D
D D
DDD LMMILOL

* Authorsa
* Dan Gabriel Cepraga - tNBA ologna Italy
* Gilio Cambi - ologna University Italy *
* Manuals Frisoni I ATENA S.a.. Bologna Italy *
* Gian Carlo Paaini - BRA Bologna Italy
* (ANITA-2000 in based an the ANITA code by C. Ponti-
* and S.Stramaccia - CRC JRC Ispral9t9)

The Library *VSDL/D-2 DecaySICRY72 Hazard Data . Clearance 2000
contains 1540 Nuclides.

Gausa Data ware supplied for 1390 Nuclides.
AL31U probid 02/17/03 12.00400

AJRJF at the Omaha Veterans Affair lloapital.

The Library Activation library
containal23S2 Reactions.

at 175 Groups.
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Set of Fluxes 2 . AJSRP Normalized Flux (Initial)

Fluxes
O .000003400
O.00000E+00
0.000003+00
0.000003+00
0.000003+00
0.000003+00
O.0OOOOO+00O
0.000003+00
0.00000Z+00
0.00000Z+00
O. 00000+00
0.00000Z+00
0.00000Z+00
S.116803+09
S.116803+09
S.116803+09
S .116803+09
S.116803+09
S.116803+09
S.116803+09
S.116803Z09
S.116803+09
S.116803+09
5.116803+09
S.11680E+09
5 .111E8030g
5.11680Z+09
S .116803.09
2.170303+09
2.170303+09

0.000003,00
0.000003+00
0.00000.00
O.00000.+00
0.000003+00
O. 00000+40
0.000003+00
0.000003+00
0.000003.00
O.00000.+00
O.OOOOOE+00
0.000003+00
0.000003+00
5.116803+09
5.116803.09
5.116803+09
5.11680z+09
5.116803+09
S.11680E+09
5.11680E+09
S.11680E+09
5.11680E+09
S.116803+09
S.11680E+09
5.11680E+09
5.116803+09
S.116803+09
5.11680E+09
2.170303+09

0.000003+00
0.000003+00
0.000003+00
0.000003+00
0.000003+00
0.000003+00
0.000003+00
0.00000Z+00
O.00000Z+00
O.000003+00
0.000003+00
0.000003+00
0.000003+00
5.116803+09
5.116803+09
5.11680Z+09
5.116803+09
S.116803+09
5.116803+09
S.116803+09
S.116803+09
S.116803+09
S.11680.+09
S.11680Z+09
S.116803+09
5.116803+09
S .116803+09
S.116803+09
2.170303+09

0.000003+00 0.000003+00
O. 00000+00 0.00000Z+00
0.00000Z+00 0.00000.+00
0.00000.+00 0.00000,+00
O.00000.+00 0.000003+00
0.00000.+00 0.000003+00
0.000003+00 0.000003+00
0.000003+00 0.000003+00
0.00000+00 0.00000E+00
O.OOOOO+00 0.000003+00
O.ooooO+000 O.OOOOO+00
O.OOOOO+00 0.00000+00
S.11680E+09 S.11680E+09
5.11680E+09 5.116803+09
5.116803+09 5.116803+09
S.116803+09 5.116803+09
5.116803+09 5.11680Z+09
S.116803+09 S.116803+09
5.116803+09 5.116803+09
5.11680E+09 5.116803+09
5.116803+09 5.116803,09
S.116803+09 5.116803+09
5.116803+09 5.116803+09
5.11680E+09 5.116803+09
5.116803+09 5.116803+09
5.11680Z+09 5.116803+09
5.116803+09 5.11680E+09
S . 116803+09 2.17030Z+09
2.17030E+09 2.17030E+09

0.000003+00
O.OOOOOE+00
0. 000003+00
0.000003+00
0.000003+00
0O0000OE+00
0.000003+00
0.000003+00
0.00000+00
O.00000Z+00
0.000003+00
O.OOOOO+00
5.11680E+09
5.11680E+09
5.11680E+09
5.116803+09
5.11680E+09
5.11680E+09
5.116803.09
S.116803+09
5.116803+09
5.116803+09
5.116803+09
5.116803+09
5.11680z+09
5.11680z309
5.116803+09
2. 170303+09
2.17030E+09

Total Flux at 175 Groups . 4.85162E.ll !

DENSITY 2.250 (g/cm3)

LDM. weight A AT.WEIGRT ISO Rel.abb. Y/em3

C 100.0000 12.0110
C 12 0.98890
C 13 0.01110

1.12810Z+23
1.115583.23
1.25219E+21

100.0000
AJBRF probid 02/17/03 12.00.00
AJBRP at the Omaha Veterans Affairs Hospital.

Isotope N/cm3

C 12 1.11558.E23
C 13 1.25219E+21

In Total . 1.12810Z.23 Min. acceptable Conc. . 1.128103.11 N/cm3.

Elapsed Time.

2.95 (y) 2.95 (y)Step 1 . Activation of 9.320743+07(a). i.e. Intervals 10

Cooling Times (a)

1.00003+00 1.0000E+03 1.OOOO+06 1.00003+09

1.0 (a) 16.7 (m) 11.6 Md) 31.7 (y)
AJURF probid 02/17/03 12.00%00

AJaR? at the Omaha Veterans Affairs Hospital.

Elapsed Time s

Iuclide N/cm3

2.95 (y) Cooling Time 0.

WATT/as.3 JOU3L3/as3 G(MeV/g1s) Sq/cm3 Ci/cm3 ALI/cm3 T/2

C 12 1.1156E+23
C 13 1.25222+21
C 14 1.51043+13 4.5886E-13 1.19713-01 0.00003+00 5.78943+01 1.56473-09 3.3660E-OS 5.7303+03 (y)

here are 3 Nuclides.

Totals. 1.12813+23 4.5886Z-13 1.1971423-01 0.0000Z+00 5.78943+01 1.56471-09 3.36603-05

AJLIP probid 02/17/03 12200.00
AJRRF at the Omaha Veterans Affairs Hospital.

C 14

Elapsed Time , 2.95 (y) Cooling Time 0.

COMPOSITION s

ELEMENT ATOMES/cm3

C 1.12810E+23
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N 2.69841E+09
AJURF probid 02/17/03 12.00.00

AJBRF at the Omaha Veterans Affairs Hospital.

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group E range
1 ( 10 -,100 eV)
2 1 0.1 -. 0.2 MeV)
3 C 0.2 -, 0.4 MeV)
4 1 0.4 -, 0.6 MeV)
S C 0.6 -- 0.8 MeV)
6 ( 0.5 -> 1.0 MeV)
7 ( 1.0 ->1.22 NeV)
8 (1.22 -*1.44 MeV)
9 (1.44 -,1.66 NeV)

10 (1.66 -, 2.0 MeV)
11 ( 2.0 -, 2.5 KeV)
12 ( 2.5 -a 3.0 MeV)
13 C 3.0 -a 4.0 MeV)
14 ( 4.0 -, 5.0 oeV)
1S 5 .0 -a 6.5 NeW)

MeV/cm3as
0. 00003+00
0. 00003.00
0.00003.00
0.00003.00
0.00003+00
O.00003+00
0.00003+00
0.00003+00
0.00003+00
0.00003+00
0.00003.00
0.00003+00
O.0000Z+00
O.00003.00
O. 0000+00

Photonu/cn3s
0. 00003+00
0 .00003+00
0.00003.00
0. 00003+00
0. 00003+00
0.00003.00
0.00003.00
0.00003.00
0.00003.00
0.00003+00
0.0000O00
0.0000Z300
0.00003+00
0.0000z.00
0. 0000Z+00

18-Group garna source distribution (Photons/cm3-e)
SCALE-ORNL 18-Group gaSee Library from 10 MeV to 10 EsV

0.00003+00 0.00001+00 0.00003+00 0.00003+00 0.00003.00 0.00003.00
0.00003+00 0.00003+00 0.0000t+00 0.00003+00 0.00003+00 0.00003+00
0.00003.00 0.00003+00 0.00003+00 0.00003+00 O.OOOO+00 0.00003+00

AJBRF probid 02/17/03 12.00.00
AJBRF at the Omaha Veterans Affairs Bospital.

At Cooling Time 1.00 (s)

Nuclide N/cm3 wATr/cm3 JOUL3/cm3 G(NeV/g-s) Bq/cm3 Ci/cm3 ALI/c.3

C 12 1.11563+23
C 13 1.25222+21
C 14 1.51043+13 4.58863-13 1.19713-01 0.o00003o0

1.0 (C) 4.5586E-13 1.1971423-01 0.00003+00

A.RRF probid 02/17/03 12,00.00
AJBRF at the Omaha Veterans Affairs Hospital.

5.78943+01 1.56473-09
5.7894R301 156473-09

3.3660E-05 C 14
3.36603-05

At Cooling Time, 1.00 (C)

Energy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7

9
10
11
12
13
14
1S

z range
10 -a 100 3eV)

0.1 -a 0.2 NeV)
0.2 -a 0.4 NeV)
0.4 -a 0.6 NeV)
0.6 -a 0.8 MeV)
0.8 -a 1.0 MeV)

C 1.0 -a1.22 MeV)
(1.22 -a1.44 MeV)
(1.44 -. 1.66 MeV)
(1.66 -- 2.0 HeY)
2.0 -a 2. 5 MeV)
2.5 -a 3.0 MeV)
3.0 -a 4.0 MeV)
4.0 -a 5.0 NeV)
5.0 -a 6.5 MeV)

NeV/ce3as
0. 00003.00
0. 00003+00
0. 00003+00
0.00003.00
0.00003+00
O. 00003+00
O. 0000+00
0. 0000Z+00
0. 00003+00
0. 00003+00
1.00003.00
0. 00003+00
0. 00003+00

0.0000Z+00
0.00003.00

Photons/cm3s
O .00003+00
O. 00003+00
0.0000Z.00
0.00003+00
O.00003+00
0.00003+00
0.00003+00
0.00003+00
0.00003.00
0. 00003+00
0.0000E+00
0. 00003+00
0. 00003+00
0.00003+00
0.00003+00

18-Group gamna source distribution (Photons/cm3-a)
SCus-ORm. 18-Group gama Library from 10 NeV to 10 3eV

0.00003+00 0.00003+00 0.00003+00 0.0000Z+00 0.0000+00 O.OOOO+00
0.00oo0+0o O.OOOO00OO o.0oo003o0 o.oo0o0+oo o.o0oo0+oo O.o0o0+oo
0.00003+00 0.00003+00 0.00003.00 0.0000.00 o 0.0000.00 0.00003+00

AJfRF probid 02/17/03 12.00.00
AWHE at the Omaha Veterans Affairs loepital.

At Cooling Time, 16.67 C)

Nuclide 1/cm3 -ATT/CM3 O0ULX/cm3 GC(KV/g-s) Bq/cm3 Ci/cm3 ALI/cm3

C 12.
C t3
C 14

16.7

t1.1154+23
1.25223.21
1.51043+13 4.*8862-13 1.19731-01 0.00003+00 5.78943+01

(a) 4.58865-13 1.1971423-01 0.00003.00 S.7$942+01
1.56473-09 3.3660Z-05 C 1
1.5647Z-09 3.36603-05

AJ.31 probid 02/17/03 12.00.00
AMYl at the Omaha Veterans Affairs Iospital.

At Cooling Time * 16.67 (C)
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Energy distribution of decay gamya-rays

Group krange MeV/czn38s Photons/cm3-s
1 0 -10Ne) OOOOOB+00 O.OOO+00

2 C 0.1 -, 0.2 leVI 0.0o000.+00 0.0000+00
3 2 0.2 -0.4 llV) 0.0000B+00 O0.000+OO
4 3 0.4 -1 0.6 leVI. 0.00001+00 0.0000+00
5 C 0.6 -4 0.8 MeVi 0 .0000+00 0 .000+000

6 .8- .o e O.OOOOB+00 O.OOO+006C0.8 -1.0 H~ey) 0.00001.00 10.000000+00
7 C 1.0 -"l.22 NeWv 0.0000z+00 o.oooo0+00
8 (1.22 -1.44 Hev) 0.00001+00 0.0000o+00
9 (1.44 -. 1.66 Kev) 0.00001+00 0.00001+00

10 (1.66 -. 2.0 Mev) 0.00001+00 0.00001+00
11 C 2.0 -. 2.5 MeV) 0.00003+00 0.0001+00
12 C 2.5 -a 3.0 MevI 0.00001+00 0.00001+00
13 C 3;0 -, 4.0 Nev) 0.00001+00 o.oooo0+00
14 C 4.0 -. 5.0 MeV) 0.0000z+00 0.00001+00
15 i 5.0 -0 6.5 Mcvi 0.00001+00 O.OOOo+00

18-Group gamma source distribution MPhotons/cs3+s)
SCALE-ORNL 18-Group ganma Library froat 10 KeV to 10 KeV

0.00001+00 0.00001+00 0.0000X+00 0.00001+00 0.00001+00 0.00001+00
O.00001+00 0.00000+00 00 0.000+00 O1 0.0000+00 0.00001+00

0.0000l+00 0.00001+00 0.0000+00 0.00001+00 0.00001+00 0.00001+00

-A1Rr probid 02/17/03 12.00,00
AJSR3 at the Omaha Veterans Affairs Hospital.

At Cooling Time 11.57 Mdi

Nuclide N/cm3 WATT/c3 JOUJLE/cm3 G(MeV/g-s) 8g/czs3 Ci/cm3 ALI/cr3

C 12 1.1156Z+23
C 13 1.2522Z+21
C 14 1.51041+13 4.58861-13 1.19711-01 0.0000o+00 5.7894Z+01 1.5647B-09 3.36591-05 C 14

11.6 (di 4.5686B-13 1.1971387-01 0.00003.00 5.7894X.01 1.56471-09 3.3659 -Os

AJRr probid 02/17/03 12.00M00
AJBR! at the Omaha Veterans Affairs Hospital.

At Cooling Time . 11.57 (d)

Energy distribution of decay gaa-rays

Group Irange MeV/cm3*s Photona/cm3+s
( 1.0 -. 100 UeV) 0.00001+00 0.00001+00

2 (1.22 0.2 MeV) 0.0000+00 0.0000O+00
3 (1.4 -, 0.4 MeV) 0.00001+00 0.00001+00
40 (1.4 -0.6 2 eV) O.Oooo0+00 O.OOOo+00
5 ( 0.6 -0.8 . eV) o.oooo0+00 o.oooo0+00
6 ( 0.8 -1 1.0 MeV) 0.00001+00 0.00003+00
7 ( 3.0 -. 1.22 4 eV) 0.00001+00 o.oooo0+00
8 (1.22 ->1.44 5 ev) 0.0000+00 0.00001+00
9 (1.44 - K.6 eV) O.Oo0oB+00 O.OOOOB+00

10 (1.66 ->2.0 MeV) 0.0000B+00 O.OOOOB+00
11 2 5.0 -2 6.5 MeV) 0.00003+00 0.0000+00
12 (2.5 ->3.0 KeV). 0.00002+00 0.00002+00
13 (3.0 -,4.0 MOv) 0.0000B+00 0.0000B+00
14 (4.0 -, .o KeV) O.OoooB+oO 0.0000B+00
15 (5.0 -,6.5 Xtev) 0.0000B+00 O.OOOoB+oo

18-Group gamnma source distribution (Photons/c.3*s)
SCALB-OCRL 18-Group gamea Library frain 10 NbV to 10 leV

0.0000B.00 0.00001+00 0.0000B+00 0.00001+00 0.0000+00 O.OOOO00
0.00001+00 0.00001+00 0.0000.+00 0.00001+0O 0.00001+00 0.00001+00
0.0OOoo0+o 0. OOOB+00 0.OOOOX+00 0.00002+00 0.0000+00 0.00001+00

AJBRR probid 02/17/03 12*00.00
AJERYF at the Omaha Veterans Affairs Hospital.

At Cooling Time 31.69 ty)

luclide N/CI3 lWAT?/cm3 JOUJL/c3 G(MeV/g8s) Sq/cM3 Ci/cm3 ALI/~c3

C 12 1.11561+23
C 13 1.25222+21
C 14 1.50461+13 4.5711B-13 1.i9261-01 o.0OOO1+00 5.76731+01 1.55871-09 3.35311-05 C 14

31.7 ty) 4.5711B-13 1.1925621-01 0.00001+00 5.7673Y+01 1.55871-09 3.35311-05

AJSRF probid 02/17/03 12.00.00
AJLaF at the Omaha Veterans Affairs Hospital.

At Cooling Time . 31.69 ty)

Energy distribution of decay gamma-rays i
Group 1Y range MeV/cm3-2 lhotona/cM3-_
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1 ( 10
2 ( 0.1
3 ( 0.2
4 ( 0.4
S C 0.6
6 ( 0.8
7 ( 1.0
8 (1.22
9 (1.44

10 (1.66
11 C 2.0
12 C 2.5
13 ( 3.0
14 ( 4.0
15 C 5.0

-) 100 K*V)

-, 0.2 NOV)
-, 0.4 leV)
-- 0.6 Rev)
-, 0.8 SeV)
-> 1.0 Hev)
-21.22 NeV)
-21.44 M*V)
-,.1.66 tev)
-, 2.0 MeV)
2. 2.5 NeV)

-. 3.0 NeV)
_, 4.0 XeV)
_, 5.0 MeV)

-x 6.5 Nev)

0.00001+00
O.o0o0g0+O
0.00003+00
0.00001+00
O.0000o+00
O.OOO+00

0.00003+00
0.00003+00

O.00003+00
0.00003+00
0.00003+00

0.00003+00

O. 0000+00
0.00003+00
0. 00003+00

0.00003+00

O.OOOOE+00
O.0000Z+00
O.00003+00

0.00003+00
0.00003+00

O. 00003+00

0. 00003+00
o.ooooe+00
o.0oooo+00
o. 00003+00

o. oooo0+00
0.0000s+00
O. OOOO+00
O. 0000+00

18-Group gasma source distribution (Photons/cIL3*s)
SCALB-ORmL la-Group gamma Library from 10 leV to 10 XeV

0.00003+00 0.00003+00 0.00003+00 0.00003+00 0.00003+00 0.00003+00
0.0000Z+00 0.00003+00 0.00003+00 0.00003+00 0.00003+00 0.00003+00
0.0000Z+00 0.00003+00 0.00003+00 0.0000.+00 0.00003+00 0.00003+00

AJBXP probid 02/17/03 12.00.00
AJ2RF at the Omaha Veterans Affairs Hospital.

At Cooling Time 31.69 (y)

COMPOSITION .

ELEMENT ATOMES/cm3

C 1.12810.E23
N 6.04819E+10

Totals, 1.12810E+23

AJERr probid 02/17/03 12,00.00
AJBRF at the Omaha Veterans Affairs Hospital.

AJBRr Normalized Flux (Initial)

Time
zero
1.0 Cs)

16.1F ((C)
11.6 (d)
31.7 Cy)

D (Sv/h)
0 . 000.+00
O. 000+00
0.000Z+00
0.0003+00
0.000+00

Bq/g
2.5733+01
2. 5733+01
2. 5733.01
2. 5733.01
2.5633+01

Bq/cn3
5.789Z+01
5.7893+01
5.789+01
S.7893+01
5.7673+01

Ci/U3
1.5653Z-03
1.5653-03
1.5653-03
1.5653-03
1.S59Z-03

ALI/ca3
3.3663-05
3.3663-05
3.3663-05
3.3663-05
3.3533-05

IATT/cm3 JOULX/ce3
4.589Z-13 1.1971423-01
4.589Z-13 1.1971423-01
4.589E-13 1.197142B-01
4.589E-13 1.1971383-01
4.5713-13 1.192562E-01

AJBRF prooid 02/17/03 12,00.00
AJBRF at the Omaha Veterans Affairs Hospital.

For a volume of 1.00002+OO(cm3) of Graphite

AJBRF Normalized Flux (Initial)

Time
zero
1.0 (s)

16.7 (i)
11.6 Cd)
31.7 (y)

Becquerel
5.7893+01
S.7893+01
S.7893+01
S.7893+01
5.7673+01

Bv/h
0.000Z+00
0.0003+00
O.000Z+00
0. 0003+00
O. 000Z+00

ALI
3.3663-05
3.366Z-05
3.366Z-05
3.3661-05
3.3533-OS

watt
4.5893-13
4.589Z-13
4.589Z-13
4.5893-13
4.5713-13

AJBRF probid 02/17/03 12.00.00
hJBRF at the Omaha Veterans Affairs Hospital.

AJBRF Normalized Flux (Initial)

Time
zero

1.0
16.7
11.6
31.7

(a)
(m)
(d)
(Y)

Bq/Kg
2.573g+04
2.573X+04
2.573Z+04
2.5733+04
2.5633+04

XW/Kg
2 .03Z-13
2. 039Z-13
2 .0393-13
2 .0393-13
2.0323-13

Ci/Kg
5 . 9543-07
6.9543-07
6.954K-07
6.954- 07
6.* 928Z-07

MeV/g-s
0. 0003+00
0.000Z+00
O 000Z+00
0.0003.00
0.0003+00

AJIMI probid 02/17/03 12.00,00
AJBRF at the Omaha Veterans Affairs Hospital.

AJRRF Normalized Flux (Initial)

Time
zero
1.0 Cs)

16.7 (C)
11.6 (d)
31.7 (y)

xq/g
2.5733+01
2.573X+01
2.5733+01
2.573Z+01
2.563Z+01

6v/b
0. 0003+00
0 .0003+00
0 .0003+00,
0.0003+00
0.000Z+00

W/g
2.0393-13
2.0393-13
2 .0393-13
2. 039B-13
2 .032Z-13

C1 Index
8.5773-02
8.577Z-02
8.577Z-02
8.577Z-02
8.544Z-02

The Library *rBSDL/D-2 Decay&3QR72 Nazard Data + Clearance 2000

we hope that all was O.K.1

A
AA

A A -
AMaA
A A NALYSIS OF
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ANITA-2000 INPUT FILE

cstinv
cstclr

6 SYYOVAC Reactor
AJBRF Omaha Veterans Affairs Hospital.
7.87 1.0000-12 1.0 Carbon Steel

C 0.15
P 0.04
S. 0.05
Cu 0.20
Mn 0.36
Fe 99.20

1 4
9.32074+070.0
1.00000+001.00000+031.00000+061.00000+09
0

-1

ANITA-2000 INPUT FILE

A
AA

A A
aA
A A NALYSIS OF

xN 1
NN N
N I N
N UN
N N FUTRON

I NDUCED

sms~T
T

T
T RANSMUTATIONS a

A
A A

A A
aAAAA
a A CTIVATION

DMD
D D
D D
D D
D 0
D D
ODD UZULAt

* Authors. *
* Dan Gabriel Ccpraga - ZRZA Bologna Italy *
* Cilia Cambi - Bologna University Italy *
* Ianuela Frisoni - ATNENA S.a.3. Bologna Italy -
* Gian Carlo Panini - ZMLA Bologna Italy *
* (ANIr-2000 in basd on the AN1sA code by C. Poti*
* and S.Strmaccia - CKC 31C ISpra13339)

The Library *VZNDL/D-2 Decay&ICE972 Nazard Data + Clearance 2000
contains 1840 Nuclides.

Gamna Data were supplied for 1390 Nuclides.
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OVAC Reactor
AJBRF Omaha Veterans Affairs Hospital.

The Library Activation library
containsl2392 Reactions.

at 175 Groups.

Set of Fluxes 5 * A.BRF Pneumatic Flux (Initial)

Fluxes
0.000001+00 0.00000O+00 0.00000O+00 0.00000O+00 0.00000O+00 0.00000O+00
0.0000.0 0.00.0 0.0030 0.0030 0.00.0 0.0030

O.OOOOOS+00 0.00000O.00 0.00003+00 0.O000001+00 0.00000O+00 0.00000+00

0.0000010+0o 0.00000100 0.OOO+0000 0.00000+00 0.00000+00 0.000003+00

0.000001+00 0.00000+00 O.OOOOO+00 0.OOOOOS+00 O.OOOOOE+00 0.00000O+00

0.O00000.00 0.000003+00 O.OOOOO+00 000000O+00 0.00000o+00 0.00000.+00

o.oooool:oo o.ooooo0+oo 0.00000+.00 0.00000O+00 0.00000E+00 0.00000o+00

0.00000.+o0 0.000003E00 0.000001.00 0.000003+00 0.00000E+00 0.00000+00

0.000001.00 000 0.000 0000000 0.00000.00 0.000001+00 0.000003+00

O.OOOOOE+00 o.OOOOOE+OO 0.:00000100: 0.00000.00 0.000001+00 0.00000O+00

0.000001.00 0.00000a+00 0.00000.00. 0.000003+00 0.000001+00 0.000001+00

0.000009+ oo .00: +000000:+00 3 5000+00 3.94520g+00 0.000020+000.000001.00 0.0:00001,000 0.00:0001.00. 0.000001.00 0.000001.00 0.000001.00

0.00::00+00 0.000002+00 0.00000Z+00 3.945202+09 3.945201+09 3.945201+09

3.945201.09 3.945201.09 3.94520Z+09 3.945201+09 3.945201+09 3.945201+09

3X945201,09 3.94520e+09 3.945201+09 3.945201+09 3.945201+09 3.945203+09

3.945201+09 3.945201+09 3.945201+09 3.945203+09 3.94520Z+09 3.945201+09

3.945201+09 3.945203+09, 3.94520Z+09 3.945201+09 3.94520Z+09 3.945201+09

3.945203+09 3.945203+09 3.94S203+09 3.945203+09 3.945203+09 3.945201+09

3.945201+09 3.945201+09 3.945201+09 3.945201+09 3.945201+09 3.945201+09

3.945201+09 3.945201+09 3.94520Z+09 3.945201+09 3.945201+09 3.945201+09

3.945201+09 3.945201+09 3.945201+09 3.945203+09 3.94520Z+09 3.945201+09

3.945203+09 3.94520Z+09 3.945201+09 3.94520E+09 3.94520Z+09 3.945203+09

3.945201+09 3.945201+09 3.945201+09 3.945203+09 3.945201.09 3.945203+09

3.945201+09 3.94520R+09 3.945203+09 3.945203+09 3.945201+09 3.945201+09

3.94520Z+09 3.945201+09 3.945201+09 3.945201+09 3.94520E+09 3.945203+09

3.94520Z+09 3.945202+09 3.945201+09 3.945201+09 3.945203+09 3.945203+09

3.945201,09 3.945202,09 3.94520Z+09 3.945201.09 3.945202.09 3.94S201.09

3.945201,09 3.94S20,+09 3.94s20.+09 3.94S20Z+09 1.673401+09 1.473403.09

1.67340B+09 1.673402+09 1.67340E+09 1.67340E+09 1.673401+09 1.673403+09

1.67340Z+09

Total Flux at 175 Groups 3.74074E+11 I

DENSITY 7.870(g/cm3)

1FL.M. Weight 1 AT.IGHT ISO Rel.Abb. N/cm3

C 0.1S00 12.0110 5.918771+20
C 12 0.98890 5.853073+20
C 13 0.01110 6.569833+18

P 0.0400 30.9750 6.12023Z+19
P 31 1.00000 6.12023Z+19

S 0.0500 32.0660 7.39000Z+19
532 0.95020 7.02198Z+19
8 33 0.00750 5.54250S+17
S 34 0.04210 3.11119Z+18
g 36 0.00020 1.478003+16

Cu 0.2000 63.5400 1.49177Z+20
Cu 63 0.69170 1.031861+20
Cu 6S 0.30830 4.59913Z+19

Mn 0.3600 54.9400 3.105511+20
KM 55 1.00000 3.105513+20

Fe 99.2000 55.5500 8.417971+22
Fe 54 0.05850 4.92451Z+21
Fe 56 0.91750 7.723491+22
Fe 57 0.02120 1.784613+21
Fe s5 0.00280 2.357033+20

100.0000
OVAC Reactor
AJHR? Omaha Veterans Affairs Hospital.

Isotope X/cm3

C 12 5.85307Z+20
C 13 6.569831+18
P 31 6.120231+19
S 32 7.021981+19
S 33 5.542501+17
S 34 3.111191+18
S 36 1.478001+16

Mn 55 3.105513+20
Fe 54 4.92451Z+21
Fe 56 7.723491+22
Fe 57 1.78461.+21
Fe S 2.35703E+20
Cu 63 1.03136Z+20
Cu 65 4.599131+19 

U
In Shtal i 3.536642+22 nin. acceptable Conc. * 8.53664+10 N/0.3.
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Elapsed Time.

2.95 (y) 2.9S (y)Step 1 , Activation of 9.32074E+07(m), i.e. Intervals , 10

Cooling Times (s)

1.0000E+00 1.00003+03 1.0000E+06 1.0000E+09

1.0 (C) 16.7 (m) 11.6 (d) 31.7 (y)
OVAC Reactor

AJERF Omaha Veterans Affairs Hospital.

Elapsed Time * 2.95 (y) Cooling Time 4.

Nuclide N/cm3 WAST/cm3 JOULE/cm3 G(CeV/g u) Sq/cm3

H 1 4.81S82+11
He 4 2.0399E+13

C 12 5.8531E+20
C 13 6.5698E+lt

Si 29 1.7138E+13
Si 30 3.2606E+12

P 31 6.1202E+19
P 32. 1.71543+11 1.07433-08 1.9096Z-02 0.00003+00 9.650734
P 33 1.2454g+09 4.8259E-12 1.52773-05 0.00003+00 3.934134
S 32 7.0220E+19
S 33 5.5428E+17
S 34 3.1112E+38
S 35 5.90003+10 4.23193-11 4.61543-04 0.0000E+00 5.40973E
S 36 1.4780E+16
S 37 1.22623+04 1.69623-11 7.3272E-09 1.05933+01 2.83863.

Cl 35 4.45313+11
Ka 55 3.10553+20
Mn 56 1.06223+12 3.20713-05 4.29563-01 1.71362+07 7.9301Z+
.s 54 4.9245E+21
Fe SS 7.18933+15 5.44863-08 6.78453+00 1.22533+04 5.7738E4
Fe 56 7.7235E+22
Fe 57 1.78483+21
Fe 58 2.3571E+20
Fe 59 3.3506E+13 1.2650E-06 7.01603+00 9.12853+05 6.04113+
Co 59 5.2954E+14
Co 60 2.2504E+10 3.90693-11 9.3759E-03 2.98363+01 9.3776E+
Co 60ml 2.90303+05 3.2689S-12 2.96363-09 2.81883-01 3.20203+
Ni 63 4.40303+11 2.6826E-13 1.2089E-03 0.00003+00 9.7703Z+
Ni 64 6.59873+14
Ni 65 1.1145E+05 1.60923-12 2.10623-08 5.95013-01 8.51513+
Cu 63 1.03183+20
Cu 64 7.64413+11 5.871SE-07 3.87358-02 2.80573+05 1.15873+
Cu 65 4.5991E+19
Cu 66 9.7742E+08 4.08743-07 1.80463-04 2.30273+04 2.21393+
Zn 64 4.1936E+14
Zn 65 3.7778E+08 1.1716E-12 3.56773-05 9.18283-01 1.24063+

Ci/cm3 ALI/cm3

.04 2.60833-06

.02 1.06333-08
2.3143E-01 1.426E+01 (d)
9.4344E-05 2.540E+01 (d)

4.16133-03 8.750E+01 (d)

4.2557E-07 4.9903+00 (m)

P 32
P 33

S 35

S 37

+03 1.4621E-07

+01 7.6718E-10

.07 2.1433E-03

:07 1.56053-03

1.98253+01 2.579B+00 (h) Mn 56

1.9055E+01 2.7353+00 (y) Pe 55

06 1.6327E-04

01 2.53452-09
02 8.65413-09
01 2.6406E-09

00 2.30143-10

07 3.1316E-04

06 5.98343-05

01 3.35303-10

1. 0865S301

3.18963-04
5.44563-07
1.4648Z-05

1.53153-06

1.39103+00

3.54223-02

4.8462Z-05

4.4503+01 (d)

5.2713+00 (y)
1.0473+01 (m)
9.8983+01 (y)

2.5203+00 .h)

1.2703+01 (h)

5.1003+00 (m)

2.4433+02 (d)

Fe 59

Co 60
Co 60ml
Ni 63

Ni 65

Cu 64

Cu 66

Zn 65
.Zn 66 2.0635E+14

here are 37 Nuclides.

Totals, 8.5366E+22 3.4397E-05 1.4299203+01 1.83653+07
OVAC Reactor

AJBRP Omaha Veterans Affairs Hospital.

Elapsed Time * 2.95 (y) Cooling Time 0.

1.56983+08 4.2428E-03 5.14083+01

COMPOSITION

ELEMENT ATOMES/cm3

1 4.815823+11
He 2.03985E+13

C 5.918773+20
N 1.090913+07

Mg 9.60337g-03
Al 2.95166E-09
Si 2.03985E+13

P 6.120233+19
S 7.390003+19

Cl 4.479663+11
Ar 8.734833+00
V 7.165493+04

Cr 5.117653+05
Mn 3.105473+20
Fe 0.417973+22
Co 5.295613+14
Ni 6.603143+14
Cu 1.491763+20
Zn 6.257083+14

Production of H

Production of Re

o. appm/y.

0. appwy.
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OVAC Reactor
An"Rr Omaha Veterans Affairs Hospital.

At Cooling Time 0.

Energy distribution of decay gamma-rays

Group
1
2
3
4

6.
7
8
9

10
11
12
13
14
15

Z range
C 10 -, 100 Kev)

0.1 - 0.2 MeV)
0 -.2 0.4 IeV)
0.4 - 0.6 ReV)
0.6 - 0.8 ReV)
0.8 - 1.0 ReV)
1.0 -a1.22 ReV)

(1.22 -+1.44 KeV)
(1.44 -. 1.66 MeV)
(1.66 - 2.0 MqV)

2.0 - 2.5 MeV)
2.5 -> 3.0 MeV)

( 3.p -, 4.0 MeV)
4.0 - S.0 MeV)
5.0 - 6.5 MeV)

NeV/cm3*s
1.0995s+05
4.4961E+04
5.88001+03
2.11731+06
1.32773-02
6.6393E+07
3.97068+06
3.55433+06
5.01533+03
3.94693+07
2.40231+07
4.2152Z+06
4.2281E+05
3.18723-02
0.0000Z+00

Photons/cme3s
1. 9992Z+06
2.9007z+05
1.96003+04
4.2347Z+06
1.89671-02
7.37691+07
3.5771Z+06
2.67243+06
3.23573+03
2.15683+07
1. 0677Z+07
1.53281+06
1.2080Z+05
7.0826Z-03
0.00003+00

18-Group gasma source distribution (Photons/cu3^s)
SCALE-ORNL 18-Group gamsa Library from 10 KeV to 10 IeV

0.00001+00 O.OOOOR+000 0.0000+00 7.0826E-03 1.20803+05 1.S3283+06
1.06771+07 2.15688+07 2.67573+06 3.57713+06 7.37691+07 1.89671-02
4.2347Z+06 9.80003+03 9.80001+03 2.90073+05 9.99S9Z+0S 9.99591+05

OVAC Reactor
AJ8RF Omaha Veterans Affairs Hospital.

At Cooling Time * 1.00 (a)

Nuclide N/cu3

H 1 4.81581+11
He 4 2.0399E+13
IC 12 5.85313+20
C 13 6.5698E+18

Si 29 1.7138E+13
Si 30 3.2606E+12

P 31 6.1202E+19
P 32 1.7154E+11
P 33 1.2454Z+09
S 32 7.0220Z+19
S 33 5.54283+17
S 34 3.1112E+18
8 35 5.9000E+10
S 36 1.4780E+16
S 37 1.2233Z+04

C1 35 4.4531E+11
Mn 55 3.1055Z-20
Hn 56 1.0621Z+12

0e 54 4.92453+21
re 55 7.18931+15
Fe 56 7.7235Z+22
Fe 57 1.7848Z+21
Fe SS 2.3571Z+20
Fe 59 3.3506Z+13
Co 59 5.2954Z+14
Co 60 2.25041+10
Co 60ml 2.8998Z+05
Ni 63 4.40301+11
Xi 64 6.59871+14
Hi 65 1.11453+05
Ci 63 1.0318Z+20
Cu 64 7.6440Z+ll
Cu i5 4.59913+19
Cu 66 9.75213+08
Sn 64 4.1936Z+14
In 65 3.77783+08
ZI 66 2.0635Z+14

1.0 (a)

WATT/au3 JOUOL/cs3 G(ReV/g-s) &q/cm3

1.0743Z-08 1.90963-02 0.00001+00 9.6507Z.04
4.82591-12 1.52773-OS 0.00003+00 3.93411+02

Ci/cm3 ALI/cm3

2.60831-06 2.31431-01
1.0633Z-08 9.4344Z-05

1.46213-07 4.16133-03

7.65413-10 4.2459E-07

P 32
P 33 8

4.2319Z-11 4.61541-04

1.6923Z-11 7.3102Z-09

3.2068S-05 4.2953Z-01

5.44863-08 6.78451+00

0.00003+00 5.40973+03

1.05681.01 2.8320Z+01

1.7135S+07 7.92951.07

1.22533+04 5.7738Z+07

S 35

S 37

2.14313-03 1.98243+01 Hn 56

1.5605Z-03 1.9055Z+01 Fe SS

1.265O0-06

3.90691-11
3.26533-12
2.68262-13

1.60903-12

5.87141-07

4.07821-07

1.17163-12

7.01603+00

9 .37591-03
2.96031-09
1.20893-03

2.10613-08

3.8735Z-02

1.80053-04

3.56773-05

9.1285S+05

2. 98363+01
2.81571-01
O. 00001+00

5.94971-01

2.80561+05

2.29751+04

9.18281-01

6.04111+06

9.37763+01
3.1985Z+02
9.7703Z.01

8.51453+00

1. 1587X+07

2.2088.+06

1.24063+01

1.63273-04

2.53451-09
8.6445Z-09
2.64061-09

3.30121-10

3.1316Z-04

5.96993-05

3.35303-10

1.0865S+01

3.18961-04
5.4396Z-07
1.46481-05

1.53141-06

1.39103+00

3.53423-02

4.8462-S05

Fe 59

Co 60
Co 60.1
Ni 63

Ni 65

Cu 64

Cu 66

En 65

3.4394X-05 1.429916Z+01. 1.83641+07 1.56973+08 4.24251-03 5.14073+01

OVAC Reactor
,AJ8RP Omaha Veterans Affairs Hospital.

At Cooling Time * 1.00 (a)

Energy distribution of decay gamma-rays

Group E-range leV/cm3-a
1 ( 10 -> 100 ReV) 1.09951+05
2 C 0.1 -. 0.2 leV) 4.49613+04
3 ( 0.2 -- 0.4 ReV) 5.8800Z+03
4 C 0.4 -a 0.6 11eV) 2.1173Z+06
S C 0.6 -a 0.8 Rev) 1.3276Z-02
6 0.8 -- 1.0 ReV) 6.63881+07
7 C 1.0 -31.22 ReV) 3.9702Z+06

vhotan/a,3*0
1.99921+06
2.90073+05
1.96001+04
4.23461+06
14.9662-02
7.37641+07
3.57681+06

7..,.: . : � 1 -
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8 (1.22 -. 1.44 MeV) 3.5543E+06 2.6724S+06
9 (1.44 -x1.66 MeV) 5.0153E+03 3.2357E+03

10 (1.66 -. 2.0 MeV) 3.94663+07 2.1566S+07
11 ( 2.0 - 2.5 MeV) 2.40213+07 1.06763+07
12 1 2.5 - 3.0 MeV) 4.21483+06 1.53273+06
13 C 3.0 -. 4.0 MeV) 4.2278S+05 1.2079S+05
14 C 4.0 - 5.0 HeV) 3.17983-02 7.06623-03
15 C 5.0 -, 6.5 IteV) 0.00003+00 0.00003+00

18-Group gamea source distribution (Photons/cm3-8)
SCALE-ORJIL 18-Group gamma Library from 10 MeV to 10 IeV

0.00003+00 0.00003+00 0.00003+00 7.06623-03 1.20793+05 1.53273+06
1.06763+07 2.1566B+07 2.6757S+06 3.57683+06 7.3764E+07 1.89663-02
4.2346Z+06 9.80003+03 9.8000Z+03 2.90073+05 9.99593+05 9.99593+05

OVAC Reactor
AJBRl Omaha Veterans Affairs Hospital.

At Cooling imoe 16.67 (m)

Nuclide N/cm3

1 1 4.8158E+11
Ne 4 2.0399E+13

C 12 5.8531E+20
C 13 6.5698E+18

Si 29 1.7138E+13
Si 30 3.2606E+12
P 31 6.1202E+19
P 32 1.7144E+11
P 33 1.24503+09
S 32 7.02203+19
S 33 5.5428E+17
S 34 3.1112E318
S 35 5.89943+10
S 36 1.4780E+16
S 37 1.21103+03

Ca 35 4.4532Z+11
ln 55 3.1055E+20
Ka 56 9.SS753+11

6e 54 4.92453+21
Fe 55 7.18933.15
Fe 56 7.72353+22
Fe 57 1.7848E+21
Fe 58 2.3571E+20
Fe 59 3.35003+13
Co S9 5.2954Z+14
Co 60 2.25043+10
Co 60ml 9.63433+04
Ni 63 4.40303+11
Ni 64 6.5988E+14
Ni 65 1.03263+05
Cu 63 1.0318Z+20
Cu 64 7.52913+11
Cu 65 4.59913+19
Cu 66 1.01493+08
Zn 64 4.19363+14
Zn 65 3.77773+08
Zn C6 2.06353+14

16.7 Cm)

VATT/CM3 JOUL3/cm3 G(NeV/g-s) Sq/cm3 Ci/cm3 ALI/cm3

1.07373-08 1.9085S-02 0.0000E+00 9.64523+04 2.60683-06 2.3130E-01
4.82443-12 1.52723-05 0.00003+00 3.9329.+02 1.0629Z-08 9.43143-05

4.23153-11 4.61503-04 0.0000E+00 5.40923+03 1.46193-07 4.16093-03

1.6753Z-12 7.2368Z-10 1.04623+00 2.80361+00 7.57723-11 4.20323-08

P 32
P 33

S 35

S 37

2.97643-05 3.98663-01. 1.59043+07 7.35963+07 1.98913-03 1.83993+01 Itn 56

5.4486Z-08 6.78443+00 1.22523.04 5.77373+07 1.5605S-03 1.9055.+01 Fe 55

1.2648X-06

3.9069Z-11
1. 08483-12
2.1$263-13

1.49083-12

5.78323-07

4.24403-08

1. 1716Z-12

7.01483+00

9.37593-03
9.8354Z-10
1.2089Z-03

1.9S9133-08

3.8 1533-02

1.8737Z-05

3. 56763-05

9.1268.S05

2.9836S+01
9.3548E-02
0. 00003+00

5.5125S-01

2.7635E+05

2.39093+03

9.1825Z-01

6.0400Z+06

9.3776E+01
1.0627Z+02
9. 7703Z+01

7.88883+00

1.1413Z+07

2.2986Z+05

1.2406E+01

1.6324S-04

2.5345S-09
2.87213-09
2.6406B-09

.2.13213-10

3.0845S-04

6.21263-06

3.35293-10

1.08633+01

3.18972-04
1.80733-07
1.46483-05

1.41893-06

1.37013+00

3.67783-03

4. 84603-05

*. 59

Co 60
Co 6lOsi
Ni 63

Ni 65

Cu 64

Cu 66

Zn 65

3.17143-05 1.4266223+01 1.71073+07 1.4912Z+08 4.0302Z-03 4.99273+01

OVAC Reactor
AJiSR Omaha Veterena Affairs Eospital.

At Cooling Time s 16.67 (a)

Inergy distribution of decay ganna-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

*range
1 10 -> 100 MeV)

0.1 -0 0.2 KeV)
0.2 - 0.4 IteV)

1 0.4 -a 0.6 IeV)
C 0.6 -a 0.8 ReV)
C 0.8 -a 1.0 KeV)

1.0 -- l.22 IteV)
(1.22 -bl.44 MeV)
(1.44 -al.66 MeV)
(1.66 - 2.0 eV)

2(.0 -a 2.5 IeV)
2.5 -a 3.0 KeV)
3.0 -a 4.0 IeV)
4.0 -a 5.0 XleV)
1.0 -- 6.5 ReV)

81eV/cm38s
l.0974Z+05
4.49533+04
5.8789Z+03
2.08553+06
1.23223-02
6.16143+07
3.81483+06
3.54423.06
5. 01423+03
3.66293+07
2.2295Z+07
3.91193+06
3.92323+05
3.14783-03
0 .00003+00

Photona/cm3*s
1.9533Z+06
2.9002Z+05
1.95963+04
4.1710E+06
1.76023-02
*.84603+07
3 .43683+06
2 .6648Z+06
3 .2349Z+03
2.00163+07
9.9089+06
1.42253+06
1.12093+05
6.9952Z-04
O. 0000+00

1S-Group gama source distribution (Photons/cm135)
SCAL-S-ORL 18-Grwup ganma Library fro 10 NeV to+ 10 aeV

0.00003+00 0.0000Z+00 0.00003+00 6.99523-04 1.1209Z+05 1.42253+06
9.9089S+06 2.00163+07 2.6680.+06 3.4368S+06 6.8460E+07 1.76021-02
4.1710Z+06 9.79823+03 9.79823+03 2.90023+05 9.97673+05 9.97673+05
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OVAC Reactor
AJBRF Omaha Veterans Affairs Hospital. QAt Cooling Time - 11.57 (d)

Nuclide N/cm3

H 1 4.1581Z+ll
He 4 2.0399E+13

C 12 5.8531E+20
C 13 6.5698E+18

Si 29 1.7138E+13
Si 30 3.2606E.12

P 31 6.1202E.1g
P 32 9.7729E+10
P 33 9.0804E+08
S 32 7.0220E+19
S 33 5.5428E+17
S 34 3.1112E+18
S 35 5.3831E+10
S 36 1.4780E+16
Ca 35 4.5048+11
Mn SS 3.1055E+20
Fe 54 4.9245E+21
Fe SS 7.1318E+1S
Fe 56 7.72352+22
Fe 57 1.78481+21
Fe 58 2.3571Z+20
Fe S9 2.7978S+13
Co S9 5.3507E+14
Co 60 2.2411E+10
Hi 63 4.4020E+11
Hi 64 6.6034E+14
Cu 63 1.0318Z+20
Cu 64 1.99661+05
Cu 65 4.5991Z+19
Zn 64 4.1966E+14
Zn 65 3.65573.08
Zn 66 2.063S5114

11.6 (d)

IUATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3 AL!/cm3

6.12081-09 1.0879E-02 0.0000E+00 5.4982U+04 1.48602-06 1.3185E-01 P 32
3.51872-12 1.1139E-05 0.0000E+00 2.86851+02 7.7527E-09 6.8789E-05 P 33

3.86111-11 4.21102-04 0.0000E+00 4.93578+03 1.33402-07 3.79672-03 S 35

5.40512-08 6.73028+00 1.21552+04 5.72761+07 1.54801-03 1.8903E+01 Fe SS

1.05632-06 5.8585E+00 7.6225E+05 5.0444E+06 1.36342-04 9.07273+00 Fe 59

3.8907Z-11 9.33702-03 2.9712E+01 9.3387B+01 2.5240E-09 3.1764E-04 Co 60
2.6820Z-13 1.2086E-03 0.00001+00 9.7681E+01 2.6400E-09 1.4645E-05 Hi 63

1.53362-13 1.01171-0S 7.3282E-02 3.02651+00 8.17961-11 3.6332E-07 Cu 64

1.1338Z-12 3.4524E-05 8.88612-01 1.20052+01 3.2447B-10 4.68962-05 Zn 65

1.1165Z-06 1.2610632+01 7.74432+05 6.23812.07 1.68601-03 2.81122+01

OVAC lleactor
AJBRF Omaha Veterans Affairs Hospital.

At Cooling Time 11.57 (d) SZnergy distribution of decay gamma-rays

Group
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15

IErange
C 10 -, 100 UsV)
I0.1 - 0.2 81eV)

0.2 - 0.4 XeV)
0.4 - 0.6 KeV)
0.6 - 0.8 MeV)

( 0.8 -. 1.0 XeV)
1.0 - 1.22 XeV)

(1.22 -. 1.44 X8eV)
(1.44 -. 1.66 81eV)
(1.66 - 2.0 MeV)
( 2.0 - 2.5 XeV)
C 2.5 - 3.0 XeV)
( 3.0 - 4.0 leV)
1 4.0 - 5.0 XeV)
( 5.0 - 6 .5 NeV)

MOV/cm3*s
9.52262+04
3.75432+04
4.9098Z+03
7.29728-01
2.77542-04
S. 86332-03
3.14422+06
2. 80821+06
4.18532+03
O. 0000E+00
2.17712-03
1.1700Z-05
0. 0000E+00
0. 00001+00
O. 0000+00

Photons/cm3's
1.73143+06
2.42222+05
1. 6366E+04
1.4594E+00
3.96491-04
6.5148E-03
2.83263+06
2.1115Z+06
2.70023+03
0.0000+00
9.67622-04
4.25461-06
0.0000E+00
0.0000E+00
0.OOOOE+00

18-Group gamma source distribution (Photons/cm3*s)
SCALE-ORML 18-Group gamma Library from 10 NeV to 10 seV

0.00002+00 0.0000Z+00 0.0000100 0.00002+00 0.0000E+00 4.25462-06
9.6762E-04 0.00001+00 2.1142E+06 2.8326C+06 6.514SE-03 3.96491-04
1.45942+00 8.18302+03 8.1830Z+03 2.42222+05 8.65692+05 8.6569Z+05

OVAC Reactor
AJ3RF Omaha Veterans Affairs Hospital.

At Cooling Time 31.69 (y)

Iuclide N/cM3 XATT/cm3 JOULE/aM;3 G(MeV/g s) Sq/CM3 Ci/aM3 ALX/cM3

H I
He 4
C 12
C 13

Si 29
Si 30

P 31
S 32
S 33
S 34
S 36

Cl 35
Mn 55

4.8158E+ll
2.0399Z+13
5.8S31E+20
6.5698z+18
1.7138Z+13
3.26062+12
6.12025+19
7.0220Z+19
5.54282+17
3.1112E+18
1.4780Z+16
5.0431Z+11
3.1055E+20
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Fe 54
Fe 55
Fe 56
Fe 57
Fe 58
Co 59
Co 60
Ni 63
Ni 64
Cu 63
CU 65
Zn 64
Zn 66

31.7

4.9245E+21
2.33813+12 1.7720B-11 2.2065s-03
7.72353+22
1.7848E+21
2.3571Z+20
5.6304Z+14
3.4879E+08 6.0553Z-13 1.45321-04
3.5268E+11 2.1487Z-13 9.6833Z-04
6.60343+14
1.03181+20
4.59913+19
4.19661+14
2.06351+14

(y) 1.8541Z-11 3.320119Z-03

3.9848E+00 1.8778E+04 5.0750Z-07 6.1972E-03 Fe 55

4.62421-01 1.45343+00 3.9282Z-11 4.9436E-06 Co 60
0.0000z+00 7.8260Z+01 2.1151Z-09 1.17333-05 Hi 63

4.44723+00 1.8857Z+04 5.09662-07 6.2139E-03

OVAC Reactor
AW3EP Omaha Veterans Affairs Hospital.

At Cooling Time i 31.69 (y)

Energy distribution of decay gamna-rays

Group Z range
1 ( 10 -. 100 eV)
2 ( 0.1 -0 0.2 MeV)
3 ( 0.2 -> 0.4 MeV)
4. 0.4 -, 0.6 MeV)
5 ( 0.6 -, 0.8 MeV)
6C 0.8 -. 1.0 MeV)
7 C 1.0 -,1.22 ReV)
8 (1.22 -,1.44 MeV)
9 (1.44 -. 1.66 MeV)

10 (1.66 -, 2.0 MeV)
11 ( 2.0 -. 2.5 KeV)
12 ( 2.5 -, 3.0 MeV)
13 ( 3.0 -. 4.0 ReV)
14 C 4.0 -, 5.0 NeV)
15 ( 5.0 -, 6.5 XeV)

MeV/cm3-s
3.12091.01
O. 0000+00
3.74321-05
0.00003+00
O. 0000.00
9. 1253Z-05
1.7028Z+00
1.93633+00
0.00001+00
O.0000Z+00
3.3884Z-05
1.82103-07
O.0000.+00
0.0000z+00
0.00001+00

Photons/cm3+s
5.67438+02
0 . 00001+00
1. 2477Z-04
0. 00001+00
0.00001+00
1. 01393-04
1.53401+00
1.45591+00
0.0000+00
O. 0000+00
1.50593-05
6.62171-08
O. 0000+00
0.00003+00
O. 0000+00

18-Group game source distribution (Photons/cM3-8)
SCAL-ORZNL 18-Group gamea Library from 10 Mev to 10 YeV

0.00003+00 0.00001+00 0.0000Z+00 0.00003+00 0.00003+00 6.6217X-08
1.50591-05 0.0000Z+00 1.45591+00 1.5340E+00 1.01391-04 0.0000.+00
0.00003+00 6.23878-05 6.2387B-05 0.0000E+00 2.83713+02 2.8371Z+02

OVAC Reactor
AJBRh Omaha Veterans Affairs Hospital.

At Cooling Time , 31.69 (y)

COMPOSITION .

ELEMENT ATOMES/cm3

He
C
N

Mg
Al
Si

P
S

C1
Ar

V
Cr
Mzn
Fe

* Co
Ni
Cu
&n

Totals:

4.81582E.11
2.039853.13
5.91877E+20
2.446631+08
9.60337E-03
O.OOOOOE+00
2.03985E+13
6. 120233+19
7.39000E+19
5.06965E+ll
3.576001.02
7.44116E.04
5 .09008E+05
3.10554S+20
8.417971+22
S.63044B+14
6.60716Z+14
1.49176Z+20
6.260063+14
8.53664B+22

OVAC Reactor
WHEY Omaha Veterans Affaira Hospital.

AJ3R3 Pneumatic Flux (Initial)

Time
Zero
1.0 Cs)

16.7 (C)
31.7 (d)
31.7 (y)

D(SV/h)
4 .591+00
4.5911,o0
4.2773+.00
1. 9363-81
1.1121-06

3q/g
1. 99Z.07
1 9953207
1 .$951+07
7.926z306
2.3961+03

3q/cm3
1.5703+08
1.570B+OS
1.491.+08
6.2183+07
1.8861+04

Ci/m3
4.243Z+03
4.242Z+03
4.030Z.03
1.686Z+03
5.0972-01

ALI/cM3
S. 1411+01
5.1411+01
4.9933.01
2.81S1.01
6 .2141-03

WATrT/cn3 JOUL3/ce3
3.4401-05 1.429920B+01
3.439S-OS 1.429916C.01
3.171Z-05 1.4266223.01
1.1173-06 1.2610651+01
1.834Z-11 3.3201193-03

QVIc Reactor
AJERF Omaha Veterans Affairs Hospital.

For a volume of 1.0000Z+00(ce3) of Carbon Steel

37RY Pneumatic Flux (Initial)

Time Becquerel Sv/h AII Watt
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zero
1.0

16.7
11.6
31.7

(a)
(M)
(d)
(Y)

1. 5708+08
1.5703i08
1.4912.08
6.2381+07
1.886Z+04

4.5913+00
4.5911+00
4.2773+00
1.9363-01
1.1121-06

5.1413+01
5.1411+01
4.9933+01
2.8112+01
6.2143-03

3.440Z-05
3.439E-05
3.1711-05
1.1173-06
1.8543-11

OVAC Reactor
AJ8RF Omaha Veterans Affairs Hospital.

AJBRF Pneumatic Flux (Initial)

Time
zero

1.0
16.7
11.6
31.7

(s)
Cm)
(d)
(Y)

Sq/Kg
1.9953+10
1.9951+10
1.8951+10
7.926Z+09
2.3963+06

4 1/Kg
4.371E-06
4 .370X-06
4.0303-06
1.4193-07
2.3568-12

Ci/Ig
5 .391Z-01
5.3912-01
5.121S-01
2.142B-01
6.476B-05

MeV/gs
1.8373+07
1. 836Z+07
1.7113+07
7 .7441+05
4.4473+00

OVAC Reactor
AJBRF Omaha Veterans Affairs Hospital.

Aa3RF Pneumatic Flux (rnitial)

Time
zero
1.0

16.7
11.6
31.7

Cs)
Cm)
(d)
Cy)

Bq1/
1. 9951+07
1.9951+07
1.8953+07
7.926E+06
2.3961+03

Sv/h
4.5913+00
4.5911+00
4.2773+00
1.9361-01
1.112B-06

w/g
4.3711-06
4.370g-06
4.030Z-06
1.4191-07
2.356E-12

Cl Index
1. 879E+07
1. 8783+07
1.744Z+07
2.3801+05
*.5721+00

The Library *FZNDL/D-2 Decay&ICR372 Hazard Data + Clearance 2000

we hope that all was 0.K.!
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uclide N/cm3 WATT/crn3 lOULE/cm3 G(MeV/g*s) Bq/cm3 Ci/cm3

oil Short Ternn

a24 182040 1.75E-1 I 1.36E2 37.10 23.393 6.32E-I1

40 I.21E+1 2.26E-1 1319 0.125 2.0823 5.63E-11

42 1347SI 5.76E-1 3.7E20 0.2390 2.096 5.67E-1 I

TotaM 1.83E-11 13198.5 37.47 27.57 7.45E-I

oil Long Term I sec.

a 24 7.65E+0 7.37E-1 5.73E-0 1.56E+0 9.83E+0 2.66E-O

a 24ml 2.16E+01 5.75E-1 f I.68E-1; 1.34E+0 7A2E+0; 2.01 E-08

g 27 3.09E+0. 9.64E-1: 7.90E-1 1.29E+0 3.78E+01 1.02E-1I

128 1.56E+0 3.90E-11 7.56E 5.52E+0 8.06E+0; 2.1 8E-0O

31 1.13E+0 7.89E-11 1.07E2 2.86E-0 8.27E+0. 2.23E-0O

A37 1.12E+0 1.IOE-1 4.81EM 3.19.-0 2.57E+01 6.94E-1 1

40 1.21E+1 2.26E-1 132E+0 1.26E-0 2.08E&0 5.63E-I I

42 9.96E 4.25E-11 2.73E0 I.77E+0 1.55E+0; 4.19E20

a45 4.44E+40 2.71E-1: 5.50E2 O.OOE+O 2.19E+01 5.92E-10

a49 1.59E+0 1.37E-1: 1.03E 2.57E+0 2.11 E+O 5.71E-11

49 1.05E+2 2.77E-1 1.37EO 8.12E-0 2.1 1E+02 5.71E-II

Fe 5 8.45E+0! 6AIE-I 7.98E 4.36E-0 6.79E+01 1.83E2

F 59 3.94E+O I A9E-1: 8.25E2 3.25E+0 7.10E+OI 1.92E-II

oil Long Term 16.7 sec. _ ._

a 24 7.55E+0 7.27E-1 5.66E-O I .54E+0 9.71E+O; 2.62E-0O

g27 9.13E+0. 2.84E-1 2.33E-1 3.82E-0 I.lIE+Ot 3.01E- 1

128 9.02E+0. 2.25E-1: 4.36E-11 3.19E+0 4.65E+2 1 .26E-I1

i31 1.05E+0 7.33E-1 I 9.98E-0 2.66E-0 7.68E+o2 2.08E-08

37 1.12E+O 1.IOE-1 4.81EM 3.19E-0 2.57E+01 6.93E-1 1

40 1.21E+l 2.26E-1: 1.32E+04 1.26E-0 2.08E+01 5.63E-11

42 9.81E+06 4.19E 11 2.69E2 1.74E+0 1.53E+0. 4.12EM

a 45 4.44E+20 2.712E-1 5.50E- O.OOE+O 2.19E+01 5.92E-II

a 49 4.24E+o0 3.63E-1 2.74E-1 6.84E-0 5.61E-01 1.52E-II

c49 9.58E+0 2.54E-1 1.26EM 7.44E-0 1.93E+Ot 5.23E-11

e 55 8.45E+ 6.41AE-1 7.98E0 4.36E-0 6.79E+01 1.83E2

F 59 3.94E+0 1.49E-1; 8252E 3.25E+0 7.12OE+O 1.92E-1I

Total 8.48E-1 1.32E+2 1.57E+0 2.00E+0 5.41E-0

il Long Term 11.6 d

37 891E+2 8.76E-16 3.83E 2.S4E-0 2.042 5.52E-tl

40 1.21E+1 226E-1 1.32E+0 1.26E-0 2.08E+2 5.63E-1l

45 4.23E+0 2.58E-1 5.23E2 O.OOE+O 2.09E+01 5.64E-1

5S5 839E+2 636E-1 7.91E2 4332-0 6.73E+01 1.82E2O

F 59 329E+0 1.24E-1 6.892E 2.71E+0 5.93E+02 1.60E-I1

Total 1.79E-1 1322 2.88E+0 9.83E+01 2.66E-O

Solg Term 31.7 y _ ___

40 121E+1 226E-1 132E0 126E-0 2.08E+OI 5.63E-11

Tota : 226E-1 1.32E+0 1.26E-0 2.08E+01 5.63E-11

Concrte Long Term I1sec

a 24 433E+0 4.17E-1. 324E2 9.77E+0 IS562E+ 1.50E-I1

A128 3.65E+0 9.10-E11 1.76E2 IA3E+0 1.88E+O2 5.08E-O0
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uclide N/cm3 WATT/cm3 lOULE/cm3 O(MeV/g's) Bq/cm3 Ci/cm3

33 1.11E+ 4.31E-1l 1.37E-0 O.OOE+O 3.52E-01 9.51E-l

35 5.27E+07 3.782-14 4.13E-0 0.OOE+0 4.842+0 1.31E-1(

37 1.61E+0 I.58E-1 6.92E-4 5.08E4- 3.69E+01 9.97E-I

40 1.59E+1 - 2.96E-1. 1.73E&0 - 1.82E-0 2.73E+02 7.36E-11

42 1.30E+0 5.57E-11 3.58E2 2.56E+0 2.03E+0 5.48E4

a41 7.63E+11 8.56E-1' 4.01E04 3.03E-0 1.63E-01 4.40E-I1

a45 6.39E+0 3.90E-1 7.91E-0 O.OOE+O 3.15E+0, 8.52EO

a 47 2.62E+0 1.04E-1 5.89E-08 2.09E-0 4.63E-01 1.25E-I I

a 49 2.29E+0 1 .96E-1 I .48E-0 4.09E+0 3.03E+01 8.20E-II

c 47 1.93E+0 2.01E-1 8.38E-09 - 2.14E-0 4.63E-01 1.25E-1I

c 49 1.50E+0 3.98E-I; 1.97E-08 1.29E-0 3.04E+01 8.21 E-ll

50 2.22E+1 5.73E-24 3.88E+01 1.52E-1 3.28E-11 8.86E-2'

52 9.24E+01 1.15E213 3.72E-11 1.76E-0 2.85E-01 7.70E-1

n56 7.78E 2.35E-1; 3.14E-04 4.20E+0 5.81E+OC I.57E-10

eSS i.A7E+11 1.12E-1: 1.39E-0 8.41 E-0 1.18E+02 3.20Es

e 59 6.86E+0' 2.59E-1: 1.44E-0 6.26E+0 1.24E+01 3.35E-10

060 9A9E+0' 1.65E-13 3.95E-0 4.21E-0 3.95E-01 1.07E-1I

0 60ml 6.23E+0: 7.02E-1 6.36E-1 2.03E-0 6.88E-01 I .86E-1 1

76 1.1OE+05 1.93E-1 2.64E-08 I.49E-0 8.06E-01 2.1 8E-I

r 80 4.37E+0 3.68E1 5.61 E-11 9.41 E-0 2.87E-01 7.76E-I:

87 8.29E+1 4.79E-1 1.05E+0O O.OOE+O 3.80E2- 1.03E-1

m147 2.82E+1 2.15E-1 1.04E+0 O.OOE+O 5.85E-0 1.58E-1I

m148 2.12E+1 2.12E-2; 6.73E+01 O.OOE+O 6.67E-1I 1.80E-21

ml49 2.60E+1 8.42E-2; 7.67E+01 O.OOE+O 2.86E29 7.72E-2

ml53 4.05E+01 8.86E-1 2.15E2-0 4.40E-0 1.67E+20 4.51 E-l I

234 6.54E+1 4.55E-15' 5.09E-0: 3.61 E-0 5.85E-03 1.58E-1I

235 8.56E+1 2.00E-1 6A2E+01 1.91 E-0 2.67E24 7.22E-1

238 1.18E+1 3.97E-1' 8.08E+0: 3.10E-0 5.80E-03 1.57E-1

239 7.48E+0: 2.72E-14 5.53E-11 8.08E-0 3.68E-01 9.95E-1I

p239 1.08E+0' 2.63E-14 7.71E4! 2.86E-0 3.68E-01 9.95E-1I

Tomtl I .OOE41 1.85E+0 1.51 E+O 2.65E+03 7.17E-0O

Soncrte Long Term 16.7 m

a 24 4.28E+0' 4.12E-1; 3.20E4 9.64E+0 5.49E+2 C 1.48E-I(

128 2.12E+0 528E-1; 1.02E-0! 8.27E+0 1.09E+01 2.95E-1I

33 1.1 I E+02 4.31E-1I 1.37E-0 O.OOE+O 3.52E-01 9.50E-1

35 527E+0' 3.78E-1 4.13E4- O.OOE+O 4.84E+01 1.31E-1

37 I.61E+01 1.58E-1 6.91E-0 5.08E-0 3.69E+01 9.97E-1

40 1.59E+1 2.96E-1' 1.73E+04 1.82E-0 2.73E+02 7.36E-11

42 1.28E+0 5SA8E-11 3.52E20 2.52E+0 2.00E+0' 5.40E

41 7.63E+11 8.56E-1 4.01E24 3.03E-0 1.63E201 4.40E-1

a 45 6.39E+0 3.90E-1; 7.90E-0 O.OOE+O 3.15E+0 8.52E

47 2.61E+0' 1.04E-1 5.882-0 2.08E-0 4.62E-01 125E-11

49 6.09E+0 5.22E-1; 3.94E45 1.09E+0 8.ME+Oq 2.18E-1

47 1S932+0 2.0121- 8.382E0 2.14E-0 4.63E-01 125E-1 I

49 138E+0 3.65E-1 1.81E-0 1.18E-0 2.78E+01 7.52E-1

50 222E+1 5.73E-2 3.88E+01 1.52E-1 -3.28E-11 8.86E-2
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uclide /cm3 WATT/cm3 JOULE/cm3 G(MeV/gs) 3q/cm3 Ci/cm3

n 56 7.22E+0 2.182-12 2.92E-0 3.00E+0 S.39E+01 1.46E-I

e55 1.47E+11 1.12E-1: 1.39E-0 8.41 E-O 1.18E+0; 3.20E45

e 59 6.86E+0' 2.59E-1; 1.44E-0 6.26E+O 1.24E+01 3.34E-I

060 9.49E+0' 1.65E-1: 3.95E-0 4.212E-0 3.95E-01 I .07E-11

76 1.09E+0 1.92E-1 2.62E-01 1.48E-0 8.01E-01 2.16E-1 1

87 8.29E+11 4.79E-I' 1.05E+0 O.OOE+O 3.80E-0: I.03E-1

m147 2.82E+1 2.15E-1, 1.04E+0 O.OOE+O S.85E-0 _ .58E-1

m148 2.12E+1 2.12E-Z 6.73E+01 O.OOE+O 6.67E-11 I .80E-2t

m149 2.60E+1 8.42E-2 7.67E+01 0.002+0 2.8620 7.72E-2

m153 4.03E+0' 8.82E-1 2.14E-4 4.38E-0 1.66E0 4.49E-1 1

234 6.54E+11 4.55E-1' 5.09E-0; 3.61E-0 5.85E-0 1.58E-1

235 8.56E+1; 2.OOE-16 6.42E+01 1.91 E-0 2.67E4 7.22E-1I

J238 1.18E+1I 3.97E-1' 8.08E+0; 3.1OE-0 5.80E-0: 1.57E-1I

Np239  1.08E+0' 2.62E-14 7.70E45 2.85E-0 3.68E-01 9.95E-1I

Tota _ .2803E-1 11 8.48E+03 6.53E2+0 7.52E+0; 2.03E-0

Concrete Long Term 11.6 d _ _ _

33 8.12E+0' 3.15E-1' 9.96E2 O.OOE+O 2.56E-01 6.93E-1I

'35 4.81E+01 3.45E-11 3.76E50 0.002+0- 4.412 E I0.19E-l1

37 1.28E+0 1.26E-1 - 5.50E.0 4.044-0 2.93E+01 7.93E-1

40 1.59E+1' 2.96E-13 1.73E+04 1.82E-0 2.73E+0 7.36E- I

a41 7.63E+11 8.56E-1 4.012 E 3.03E-0 1.63E-01 4.40-1

a 45 6.08E+01 3.71E-1 7.52E-0 O.OOE+O 3.00E+0; 8.11

50 2.221+14 5.73E-2 3.88E+01 1.52E-I 3.28E-11 8.86E-

e55 1.46E+I 1.11E2I- 1.382-0 8.34E-0 1.17E+0; 3.17E

e 59 5.73E+0' 2.16E-1; 1.20E-0 5.23E+0 1.03E+01 2.79E-1

o60 9.45E+0 1.64E-1' 3.94E2- 4.19E-0 3.94E-01 1.062-11

87 8.29E+1 4.79E-1 1.05E+0 O.OOE+O 3.80E- 1.03E-I

m147 2.82E+1 2.15E-1 1.04E+0 O.OOE+O 5.85E-0 1.58E-I
m148 2.12E+1 2.12E-2; 6.73E+OI O.OOE+O 6.672-1 1.80E-2

m149 2.60E+1, 8.42E2- 7.67E+01 O.OOE+O 2.86E45 7.72E-2

234 6.54E+1( 4.55E-1 5.09E20 3.61 E-0 5.85E-0 1.58E-1I

23S 8.56E+1; 2.00E-1t 6.42E01 I.91E-0 2.67E24 7.22E-1

38 1.18E+1' 3.97E-1' 8.08E+0 3.1 0E-0 5.802-0 1.57E-13

Total 6.50SOE-12 I 8.48E+0 5.92E+0 4.65E+0 1.26E-0

crte Long Term 31.7 y .

40 159E+1 2.96E-1 1.73E+04 1.82E-0 2.73E+0 7.36E-1 I

41 7.632+11I 8.55E-1j 4.01E-0 3.032-0 1.632-01 4.402-12

50 2.22E+I 5.73E-24 3.88E+01 1.52E-1 3.28E-11 8.86E-Z

87 8.29E+1' 4.79E-1A 1.052E+0 0.002+0 3.80E2- 1.03E-13

m147 28+1 2.15E-I1 1.042+02 0.002+0 5.852- I.E8151

m48 2.12E+1 2.12E2- 6.73E+01 O.OOE+O 6.67E-1 1.802-2

ml49 2.60E+1 8.42E-Z 7.67E+01 O.OOE+O 2.86E4! 7.722-2

U234 6.54E+11 45S-1' 5.09E4; I 3.61E4 5.85E2 1.58E-1

U35 8.56E+1 2.00E-1 6.42E+OI 1.91E-0 2.67E4 7222-1

28 1.18E+1' 3.97E-1' 8.08E+0; 3.102- 5.80E2 1.57E-I

Tota] 3.0527-13 I 8.48E+0' 1.82E-0 2.90E+2 7.85E-1 I
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Nuclide /cn3 . WATT/cm3 JOULE/cm3 G(MeV/g-s) Bq/cm3 Ci/cm3

Concrete 338.6 d _ _

K40 1.59E+1 2.96E-1. 1.73E+0 1.82E-0 2.73E+0 7.36E-1I

Ca 45 1.62E+08 9.88E-1 2.006 O.OOE+O 7.99E+05 2.16E-1I

50 2.22E+1 5.73E-2 3.88E+01 1.52E-1 3.28E-1 1 8.86E-2

e 55 4.OOE+08 3.03E-1 3.78E-0 2.29E-0 3.22E+00 8.69E-1 I

87 8.29E+1 4.79E-11 I.05E+0 O.OOE+O 3.80E-03 1 .03E-1

m147 2.82E+1 2.15E-1I 1.04E+0O O.OOE+O 5.85E-0 I.58E-1

m148 2.12E+1 2.12E-Z 6.73E+01 O.OOE+O 6.67E-1 I .80E-2

m149 2.60E+1 8.42E-X 7.67E+01 O.OOE+O 2.86E-0 7.72E-2

234 6.54E+14 4.55E-1 5.09E4, 3.61E-0 5.85E-0: 1.58E-11

358.56E+12 2.005-16 6.42E+0 1.91E-0 2.67E-0 7.22E-1!

238 1.18E+1 3.97E-1 8.08E+0; 3.1OE-0 5.80E-0 1.57E-13

Tota .0702E-13 1 8.48E+03 I .85E-0 1.39E+01 3.77E-I

Rebar Long Term I sec _

K40 5.79E+1: .08E-1 6.30E-41 1.94E-0 9.93E-0 2.68E-I!

50 4.77E+1 1.23E-2 833E+01 9.53E-1 7.03E-1 I I .90E-21

r 51 1.66E+04 2.83E-1 9.76E-0 I.97E-0 4.82E+01 I .30E4

r55 2A6E4+0 I.A2E-1 435E-11 4.25E-0 8.04E-01 2.17E-1 1

n 56 2.OOE+0 6.03E5t 8.08E45 3.16E+0 1,49E+0 4.03E-0

eS5 5.12E+11 3.88E-1; 4.83E 8.5SE-0 4.11E+0 1.I IE-0

F59 2.38E+O5 9.OOE-1 I 4.99E 6.37E+0 4.30E+0; 1.16E-0

060 5.56E+0O 9.66E-1 2.32E4 7.23E-0 2.32E+01 6.27E-1 I

o 60ml 3.66E+0 4.12E-14 3.73E-1 I 3.48E-0 4.03E+( 1 .09E-10

u64 8.21E+0 . 6.30E-1I 4.16E-0 2.95E-0 1.24E+01 3.36E-1I

u 66 1.05E+0: 438E-1 1 .93E-1 2.42E-0 2.37E+0( 6A. IE-l1

76 8.10E+0 1.42E-1 1.94E-0 3.20E40 5.925 I.60E-1

87 3.15E+1! 1.82E-1, 3.97E+01 O.OOE+O 1.44E4: 3.90E-1

gIlO 4.67E+01 2.54E-1 9.05E-1; 5.67E-0 1.31 3.54E-II

2l2 8.44E+0! 4.03E-1. 1.36E-04 1.37E-0 2.51 6.79E-1 1

Sbl24 8.67E+05 4.15E-1 3.12E40 2.68E-0 1.15E+01 3.12E-II

Total 6.1317E-09 I 2.37E+01 3.23E+0 1.95E+0 5.28E-0

RbrLong Term 11.6 d

R _40 5.79E+I 1.08E-1, 6.30E-01 I .94E-0 9.93E-0 2.68E-1

V _ SO 4.77E+14 1.23E-2. 8.33E+01 9.53E-1 7.03E-1 I 1.90E-21

Cr 51 1.25E+04 2.12E-I1 7.31E4 1.47E.- 3.61E+01 9.75E-IC

55 5.08E+11 3.85E-1 4.79E4 8.48E-0 4.08E+0 L1OE-0

Fe 59 1.99E+0 7.52E-1 I 4.17E0 5.32E+0 3.59E+0; 9.70E4.

Co60 5.54E+04 9.62E-13 2.31E4 7.20E-4 2.31E+1 6.24E-1 I

Rb 87 3.15E+11 1.82E-1 3.97E+01 O.OOE+O 1.44E-0 3.90E-1

Sl24 7.59E+M 3.63E-1 2.73E0 2.34E-0 I.OIE+O 2.73E-11

Total 8.06E-11 1.24E+0: 5.51E+O 4.48E+0 1.2 IE4,

RezLang Tam 31.7 y

R 40 * 5.79E+1. LOSE-1 630E-01 1.94E-0 9.93E5 2.68E-1

V 4.77E+1 * 1.23E-2 8.33E+01 9.53E-1 7.03E-11 1.90E-21

Fe 1.66E+0 - 1.26E-1 1.57 2.78E-0 1.34E+0 3.61E-11

87 3.15E+1 1.82E-11 3.97E+01 O.OOE+O 1.44E-04 3.90E-1 Lw
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Nuclide /cm3 WATTcm3 JOUIF/cm3 G(MeV/gs) Bq/cm3 Ci/c3

To 12902E-1S I 237E+01 2.80E-0 1.34E+tK 3.62E-I1

Rebar 26.68 d

K40 S.79E+1I I.081E.17 6.30E-01 1.94EO0 9.93E-0! 2.68E-1

50 4.77E+14 1.23E-2' 833E+0] 9.S3E-1 7.03E-1 I 1.90E-21

51 8.04E+ 1 36E&1 4.71E-0 9A9E-0 233E+01 6.29E-1

55 2A7E+0; 1 .42E.I 4.36E- I 4.26E10 8.07E-01 2.1 SE-Il

Mn 56 2.00E+08 6.03E& 8.08E-0' 3.16E+0 I A9E+04 4.03E-0O

F 55 1.76E+10 1.33E-13 I.66E-0' 2.94E-0 IAIE+O; 3.82E-0

e59 8.03E+Oq 3.03E-1 I 1.68E0 2.14E+O IA5E+O; 3.91E

o 60ml 3.66E+0 4.12E41 3.74E-1] 3.48E-0 4.04E+(K I.09E-It

u64 8.21E+0 6.30E-13 4.16E-0 2.95E-0 1.24E+ol 3.36E-I

u 66 I.05E+0O 4.39E-13 I.94E-lI 2.42E-0 2.38E+C 6A2E-11

76 8.IOE+O' IA2E-I1 1.94E-07 3.20E-0 5.92E+C 1.60E-It

87 3.15E+1! 1.82E-1_ 3.97E+01 O.OOE+O 1.44E-O 3.90E-14

il10 4.80E+01 2.61E-13 9.30E-1; 5.83E-0 1.35E+CK 3.64E-1 I

Sbl22 8.43E+0' 4.03E-13 1.35E-0 1.37E-0 2.51E+Ot 6.78E-1 I

Total 8.58E+2 5.0671E-09 1 2.37E+01 3.18E+O I.53E+04 4.12E-0

Rebar 338.6 d

R40 5.79E+1 1 .08E-1 630E-01 1 .94E-0 9.93E-0! 2.68E-1

V 50 4.77E+1 1 .23E-23 8.33E+01 9.53E-1 7.03E-1 1.90E-21

Fe SS 1.39E+1 L.05E-13 1.31E-0 2.32E-0 1.12E+0; 3.02E-O

Rb 87 3.15E+1 1.82E.1' 3.97E+01 O.OOE+O 1.44E-03 3.90E-14

Toai I.0545E-13 I 2.37E+01 2.32E-0 1.12E+O 3.02E-O

kluminum 31.7 y

e 55 2.06E+0! 1.56E.14 1.94E0 1.02E-0 1.65E+01 4.47E-It

Ni 63 6.07E+1 3.70E-14 1.67E0 O.OOE+O 1.35E+01 3.64E-I

Total 5.26E-14 1.69E-0 -1.02E-0 3.00E+01 8.1 I E-1I

Epoxy 31.7 y

136 6.06E+1' 1.93E-14 2.66E-01 9A9E00 4.41 E-01 1.19E-11

Tota 6.06E+1: 1.93E-14 2.66E-01 9.49E-0 4.41E-01 1.19E-11

phite 31.7y _ _

14 1.50E+1 4.57E.13 1.19E-0I O.OOE+O 5.77E+01 1.56E

Total 4.57E.13 1.19E-01 O.OOE+O 5.77E+0 I 1.56E


