DukeE PoOweERr COMPANY
PO, BOX 333180
CHARLOTTE, N.C, 28242

HAL B. TUCKER TELEPHONE
VICE PRESIDENT (704) 374831

June 18, 1984

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Ms. E, G. Adensam, Chief
Licensing Branch no. 4

Re: McGuire Nuclear Station
Docket Nos. 50-369, =370

Dear Mr. Denton:

Pursuant to 10 CFR 20 §520.302, please find attached an application for the
disposal of very low level radiocactive waste. Duke Power Company hereby
requests NRC approval of the proposed disposal method described in the
attached application.

This application proposes to relocate slightly contaminated water treatment
residues from the initial holdup pond of the conventional wastewater treatment
system to the Landfarming Permit site which is to be covered with approximately
four to six inches of uncontaminated topsoil. The landspreading site is located
outside the security fence but on company owned land which is accessible from
the company controlled area.

In order to prevent further build-up of low level radiocactive waste in the
initial holdup pond, backwashing the demineralizers can be kept to a minimum

for approximately two months. Duke Power requests that the NRC review and
approve this proposal expeditiously to enable uninterrupted operation of McGuire.

Duke Power has determined that a license fee is required for this approval;
therefore, please find attached a check in the amount of $150.00.

Very truly yours,

HB. Ticke /2,

Hal B. Tucker

WHM/ php

Attachment

cc: Mr. James P, O'Reilly Mr. W. T. Orders
Regional Administrator NRC Resident Inspector o
U. 8. Nuclear Regulatory Commission McGuire Nuclear Station Ao
Region II \
101 Marietta Street, NW, Suite 2900 '

Atlanta, Georgia 30323

RO “AbSEk030853¢s Res'd wipes y/ 5000
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MCGUIRE NUCLEAR STATION
APPLICATION FOR THE APPROVAL TO DISPOSE
OF VERY LOW-LEVEL RADIOACTIVE WASTE

Puggose

Pursuant to 10CFR20, § 20.302 Duke Power Company requests NRC approval
of the proposed method for the disposal of water treatment residues
contaminated at very Jlow-levels of radioactivity. This application
addresses the specific information requested in § 20.302.

Description of Waste Source

Sanitary, potable, and demineralized water systems at McGuire Nuclear
Station are supplied with water that has been filtered through
diatomaceous earth (DE) pressure filters. There are two DE filters,
each with a capacity of 750 gpm for 24 hours, but normal filtered water
usage requires operation of one filter at 750 gpm approximately 6 hours
per day. The filters are backwashed as needed. With each backwash, 0.15
cubic yards of spent DE are flushed to the conventional wastewater treat-
ment system.

The condensate demineralization system, which removes impurities from the
steam cycle water, consists of four mixed bed demineralizer filters that
use powdered ion-exchange resin. Under normal operation, three condensate
demineralizers are operated continuously and each cell is backwashed
every 10 days. With each backwash, 0.67 cubic yards of spent resin are
flushed to the conventional wastewater treatment system.

Raw water intended for condensate makeup is pretreated to remove chlorine
and organic material. Two 270 ft® beds of organic removal type activated
charcoal are used for this purpose and generate approximately 540 ft3 of
spent charcoal per year.

A1l non-radioactive station waste streams, except sanitary waste, are
routed to the conventional wastewater treatment system, which uses sedi-
mentation, chemical addition, and aeration to treat the wastewater prior
to discharge to the Catawba River via the National Pollutant Discharge
Elimination System (NPDES) discharge point. Primary sedimentation occurs
in the initial holdup pond, a 200,000-gallon concrete basin. Spent pow-
dered resin, charcoal, and DE accumulate in this pond and must be removed
periodically to maintain proper settling and retention of wastewater.

Waste Description

The sludge collected from the initial holdup pond is a semi-solid mixture
of powdered resins, diatomaceous earth, and associated residues. The
resins are styrene divinylbenzene polymers and contain the ions removed
from the condensate.

The radioactivity concentrations of the sludge have been determined to be
very low. The radionuclides and average concentrations obtained from
eight samples of these sludge were identified as follows:
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Radionuclide Average Concentration (uCi/cm?®) % Abundance

Co-58 1.22 E-07 51.5
Co-60 1.15 E-07 48.5

The sample analysis reports are provided in Appendix 1.

The volume of waste being generated per year is projected to range from
8,500 to 13,500 cubic feet. At present, McGuire has accumulated approxi-
mately 10,000 cubic feet of these materials in the initial holdup pond.

Proposed Disposal Method

Because the sludge is slow to dry, it is unsuitable for landfilling,
where the waste must be covered with soil the same day it is deposited.
It is preferable to landspread the sludge at a suitable site and in-
corporate it i1nto the soil after it has dried. The proposed disposal
procedures which already approved for use by the state under Landfarming
permit are as follows:

4.1 Transportation Procedure

+ To remove this sludge, the pond is drained and the sludge is
dredged from the bottom and transferred by dump truck to the
disposal site.

+ The sludge will be transported to or from the disposal site in
such way that liguid or solid spills will be kept to a minimum.

The preparation and shipment of radioactive material will be in
accordance with station Health Physics procedures and station
directives.

4.2 Disposal Procedure

During and after the disposal process access to the proposed
disposal site will be controlled. Proper warnings will be main-
tained as described in Landfarming permit.

The waste sludge (water treatment residues) will be spread on
the surface of the proposed disposal site over an approximate
area and depth of one acre and six inches, respectively.

The sludge will be incorporated approximately six inches into the
soil after drying to the extent practical. Because of water
retention by the resins, there will be no inhalation hazard from
diatomaceous earth particles.

+ A suitable year round vegetative cover will be established and
maintained after the waste has been incorporated and covered with
topsoil as needed, if necessary.

The workers handling the waste disposal will be properly dressed
in accordance with station Health Physics procedures and station
directives.
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Administration Procedure

The waste volume of each batch disposed will be properly stimated
and documented

For each batch of waste generated, a composite
different locations will be taken for radiological analys , and
results will be documented

The total waste volume and radioactivity inventories wi
documented, and the total accumulating dose will be period
evaluated

The disposal rates will be limited to 500 cubic yards per year
(6 inches/acre/year)

Adequate provisions will be taken to wind erosion and
surface runoff from conveying pollutants from the waste materia

application disposal area onto the adjacent property

Upon retirement, the 1te be covered with top

necessary, and ‘)"i(,*}‘!f

Evaluation of Environmental Impact

Proposed Site Character tic
lTopography

The proposed landspreading site i1s located northwest of the

McGuire conventional treatment system outside the security

fence but within the company controlled area Figure 1 indi-

ates the proposed landspread site location The entry to the

area 1¢ ntrolled by fencing id 1s only accessible from the

station The disposal site is at an elevation of 719.5

MSI ( A GS Topographic Map showing Duke Power

property n \ r ty of McGuire Nuclear Station and

) f proposed land application site The proposed

! approximately 600 ft long and 450 ft wide and

deposition of 3011 removed during construction ac

McGuire Nuclear Station McGuire FSAR | igures 2.3

2.3.2-3 ite the topography 1n some detal
of the

]
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white coarse grained diorite. The fill s>ils are general fine
sandy silts and silty sands which include clay layers of low
to moderate plasticity. For more geological information, see
the McGuire FSAR, Volume 1, Section 2.5.1. There will be no

impact on geology in this area by the proposed method of
disposal.

5.2 Area Characteristics
5.2.1 Meteorology

Synoptic features during winter effect rather frequent alter-
nation between mild and cool periods with occasional outbreaks
of cold air. Such intrusions of cold air, however, are
modified in the crossing and descent of the Appalachian Moun-
tains. Summers, noted for their greater persistence in flow
pattern, experience fairly constant trajectories from the
south and southwest with advection of maritime tropical air.
Wintertime precipitation occurs primarily in connection with
migratory low pressure systems. Recurrence and areal distri-
bution, therefore, are reasonably uniform. Summer rains on
the contrary are associated more with showers and thunder-
showers of the air mass variety, occasioned by intense and
uneven heating of the earth's surface.

Severe weather, although infrequent, is most likely from
March-October. During this season wind, water and hail
damage can result from the thunderstorm, tornado and tropical
storm (or hurricane).

There will be no impact on meteorology in this area by the
proposed method of disposal. For more meteorological infor-
mation, see the McGuire FSAR, Volume 1, Section 2.3.

5.2.2 Hydrology

The hydrological characteristics in the site vicinity are
detailed in the McGuire FSAR, Volume 1, Section 2.4, There
will be no impact on hydrology in this area by the proposed
method of disposal.

5.3 Water Usage
5.3.1 Ground Water Usage

The plant site lies within the groundwater region known as
the Charlotte area, which is part of the Piedmont Ground-
water Province. Groundwater in this area is derived entirely
from local precipitation. The surface materials in many
locations are relatively impermeable with the result that
only 10 to 15 inchtes of the average 43 inches of precipita-
tion percolates to the water table.
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Groundwater is contained in the pores that occur in the
weathered material (residual soil-saprolite) above the rela-
tively unweathered rock and in the fractures in the igneous
and metamorphic rock. Although generally the depth to the
water table depends on climate, topography and rock t,pe, in
the Charlotte area the depth depends primarily on topography
and rock weathering because there is little variation in the
hydrologic properties of rock types within the area. The
water table varies from ground surface elevation in valleys
to more than 100 feet below the surface on sharply rising
hills. The groundwater level normally declines during the
late spring, summer and early fall months as a result of evap-
oration and transpiration by plants, and, in the fall, when
rainfall is low. The groundwater level rises in the late fall
and winter when the evaporation potential is reduced.

The nearest major user of groundwater for public use is in
Cornelius, located approximately six miles northeast of the
plant. The nearest industrial user of surface water for
human consumption is located approximately 17.8 river miles
downstream of the plant. The Charlotte Municipal Water
Intake is located 11.2 river miles downstream of the plant.
For more information on ground water usage, see the McGuire
FSAR, Volume 1, Section 2.4,13. There will be no impact on
ground water usage by the proposed method of disposal.

5.3.2 Surface Water Usage

Subsurface water is typical of Piedmont area. The top of the
zone of saturation, or water table, follows the topography,
but is deeper in the uplands and more shallow in valley
bottoms. It migrates through the pores of the weathered
rock, where the feldspars have disintegrated and left inter-
sticial spaces between the quartz grains. Additional water
is contained in the deeper fractures and joints below the
sound rock line. The water table is not stationary, but
fluctuates continually as a reflection seasonal precipitation.

Shallow dug wells are supplied from surface deposits or from
the upper decomposed parts of the bedrock. Many drilled wells
of moderate depth are supplied from joints in the crystalline
rocks.

Figure 3 indicates the locations of existing drinking wells in
the vicinity of McGuire Nuclear Station. For more information
on surface water usage, see McGuire FSAR, Volume 1, Section
2.4,.13. There will be no impact on surface water usage by the
proposed method of disposal.

5.4 Nearby Facilities
Military and transportation facilities are nearly non-existent and

only a few industrial facilities are located in the vicinity of
McGuire. The few facilities that do exist have no effect on the
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McGuire Nuclear Station nor will McGuire Nuclear Station have any
effect on the nearby facilities. For more information, see the
McGuire FSAR, Volume 1, Section 2.2. There will be no impact on
nearby facilities by the proposed method of disposal.

Radiological Impact

“1e annual dose rate to the total body for a person continuously
tccupying the area is estimated to be 0.5 mrem/yr at the center and
0.25 mrem/yr at the boundary of the disposal site. After one year
the total dose at the center will be 0.3 mrem/yr. For a worker
spending 2000 hr/yr in the area, the estimated whole body dose would
be 0.1 mrem/yr. Actual doses to any member of the public are antici-
pated to be much lower due to infrequent occupancy. Detail calcu-
lations of annual dose rate estimation are included in Appendix 2.

6.0 Radiation Protection

The operational procedure to minimize the risk of unexpected or hazardous
exposures will follow the guidelines provided by System Health Physics
Manual and station directivec on radiation exposure control and radio-
active material control. All radioactive-waste release and disposal
operations will be performed under the technical guidance and review of
the Station Health Physicist.

Evaluation of Overall Benefit

This sludge (10,000 ft2*), if packaged and disposed of as radioactive
waste, will cost approximately $750,000 without solidification, and will
cost more than 1.14 million dollars if solidification is required depend-
ing on radioactive waste packaging and waste form requirements. The ac-
tual burial space will be more than 12,000 ft3 in licensed radioactive
waste burial site. Considering the generation rate of this type of waste
(8,500 to 13,500 ft® per year), the total cost saving could range from
$620,000 to 1.5 million dollars per year and save burial site space of
10,000 to 15,000 cubic feet per year. The annual dose rate for both the
public and workers is much less than 1 mrem/yr assuming that they continu-
ously occupy the proposed disposal site.

Appendix:
(1) Water Treatment Residue Sample Analysis Results

(2) Annual Dose Rate Estimations










Figure 2. USGS Topographic Map Showing Duke Power Property in Vicinity of
McGuire Nuclear Station and Location of Proposed Land Application
Site.
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Figure 3. Survey of Drinking Wells in the Vicinity of McGuire Nuclear
Station.
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Qif**f&**944*#***4’**&446#%4«Q*4**&444444»&4@+Q4+4+¢44¢¢4*-¢+
SAEEBEAB PRI IQ-MAY-84 17:06:1& PR e
L& d *44{'}***6*’*"*’6**4*4**4*Q{**&*****4¢¥—v_4*»6+-#41»&04# e

'C IHP SLUDGE #7 WILSON

AMPLE DATE: 30-MAY-84 16:00:2@

“MPLE IDENTIFICATION: 84-123972

“vBE OF SAMPLE: C/SLUDGE

AMPLE QUANTITY: 2500. 202 UNITS: ML

AMPLE GECMETRY: MARINELLI

FEICIENCY FILE NAME: RAEFF.AZSooM,,

AR RRRRERERRERRRRRRBRERRREREERRRRRRRRRALRRRERRRRERAR AR AR R TR

-
WCQUIRE DATE: 20-MAY-84 16€:56:01 * FWHM (1332) 2.176
JRESET TIME(LIVE): £@@. SEC #* SENSITIVITY: 4,200
ZLAPSEDL REAL TIME: EQ1., SEC # SHAPE PARAMETER : 135.2 *
ILAPSED LIVE TIME: E€Q0@. SEC #* NBR ITERATIONS: 1@.
*
t*i*»*&**&&**Qib*****ﬁ&&&*&****%*i*&*&i******&****************
*
DETECTOR: A GELI 1729 * LIBRARY:NUCL. MASTER
CALIB DATE: 24-MAY-84 18:03:26 * ENERGY TOLERANCE: 1.3S0@KV
KEV/CHNL : 2. 5005288 #* HALF LIFE RATIO: 8.2
OFFSET: -2.1135935 KEV * ABUNDANCE LIMIT: B8@.00%
2. COEFF. : -1.962E-Q7 KEV/C#»2 *

*
R G&!--I»*‘l'!NI-l‘l%*iﬂl***‘l**Q**l’**i***'”****&******%***********

) Yoy
{ R

% DEAD TIME= .17 * # REVIEWED BY: \ o <& NP ot
*ii****4***Q***i**#******i********é**********&**#*******&=44+~
ENERGY WINDOW 49,24 TO 2@238.78
PK IT ENERCY AREA BKGND FWHM CHANNEL LEFT BW CZ7T:= 320 %E -
1 @ 185.53 21. €3. 1.15 370.94 365 11 3.S€E-22 37.°
2 6 238.39 28. 23. 1.36 476.59 471 &8 pan-ag 205
2 6 241.40 29. 2a. 1. 24 482. 68 471 =3 A >
4 9 29%.16 €. 36. 1. 14 So@. 85 S84 18
S @ 352.16 69. 17. 1.65 7832.99 &34 23
& 92 S8i.el 12. 18. 3.83 1184,79 1155
7 @ £09.&3 4. 8. 1.99 1218.78 121 =
B & 81ll.%1 7. 3. ©.90 1622.3& L&1% =
3 2 1461,40 3. 3. V.66 2923.29 2918 = ~ 2 A E

PEAX SEARCH CCOMPLETED (REV 11



ENERGY
249.7%

608. 19

ACTIVATION PRODUCT

NUCL IDE
cCo-58

SEHR
~P

ENERGY
810. 7%
8E63. 94
1674.73

HALOGEN

NUCL IDE

I-132

SBHR
HF P

ENERGY
Ses. 9e
See. €95
€30. 22
€£7.€9
€71.€0
772. 6@
8i1z.zce
954. 5SS
1398.57

NATURAL PRODUCT

NUCL IDE SBHR ENERGY

K=42 NP 1460.81
PB-214 NP 295.17
351.9@
Bl-214 NP €03, 22
1120. 28
1764. 51

RPEDART

FISSION PRODUCT

CTE M

D

D

4.

ARER

m‘
a.

ARER
ml

a.
m'
a.
7'

@.

AREA

3€.
€9.

m.

M

m

n

BKGND
Q.
Q.
a.
Q.

Q.
3Q.
Q.
@.

BHKGND

36.
17.
e.
Q"n

@

Lo
&

%REBN
89, 90
2. 90

%8EN
29, So*
¢.70
@. S0

%ABN
S. 00
1€. 102
12.7@
98. 7@
S.2@
7E. 20
S. 6@
18. 10
7.1@

%*ABN
12, 72%
19.20
37, 10#%
4. 12

15. a@*
15, 9@

%EFF
2. DQRE-Q1
4, S23E-01

*EFF
3. S3SE-01
2. QVRE-21
2. QORE-Q1

%EFF
2. QQQE-21
2. QVRE-Q@1
2. QRRE-@1
2. QQRE-21
2. 20QE-21
2. QQRE-@1
3. S3SE-01
@. QQRE-21
2. 20QE-21

%EFF
2. 196E-01
7. 762E-01
€. 874E-21
4. S33E-21
2. 200E-Q1
. AARE-21

cande #3

PAGE 1
UCI /UNIT
2. 000E @
4. 422E -€
UCI /UNIT
2.416E -8
2.0Q2E @
2.200E @
UCI /UNIT
2.000E @
2.000E @
2.200E @
2.000E @
Q.000E @
2.200E @
S. 629€ -7
0.Q000E ©
2.200E @
UCI /UNIT
S. 181E -7
1.498E -€
1.€E71E -6
2. 146E -€
2.002E @
2. 000E @

1 SI16MA
ERROF
@.Q00E ©
7. 974E -
1 SIGMF
ERROF
2.987E -&
2. QORE @
Q. Q00E @
1 SIGMA
ERROF
.Q0QE ¢
2.Q00E ©
Q. Q00E @
2.Q00E @
0.220E @
2.000E @
7.208E -7
2.Q00E @
0.000E @
1 SIGMA
ERROR
2.188E -7
4. 336E -7
2. 4S7E -7
3.8€9E -7
2.000E @

2. Q00E @



Rampre @ 3

PRAGE =&

CHANNEL LEFT PW CTS/SEC %ERF

270.94 365 11 -02 S57.@
41eﬁda__AZL__hﬁ_ALEEE_ﬂE_BQ.,
482.62 471 2 «85E-Q2 28.% &.
1164.75 .1&59——+8—+394E=GC_EEL;;q

IHES E SUMMARY CRI
P NU"'V" ENERBY HLF DECAHY UCI /UNIT AEBNDIFF
A e '::IPE . s : - i1 . X : 4. 4EEE -EI 3. 1\27{'
giz.ce 2. 30H ; S. 829 -7 c. 8%




JCLIDE IDENTIFICATION ZYETEM
MMARY OF NUCLIDE &CTIVITY
ITAL LINES IN SPEC UM

INES NOT LISTED IN LIZRGRY
JENTIFIED IN SUMMESY = . _3T
STIVATION PRODUCT

JCLIDE SBHR = HL FE DECAY
o-58 AR 73, 2490 S
ATURAL PRODUCT

UCLIDE SBHR HLIFE DECAY
-4 NP #*%%xsxesxy 1. 000
B-214 NP 26. 80M 1.982

o=

=gV

& &

5/8Q)

L4, 4%

t-S1GMA
5 UNIT ERROR
2. 416E -8 Z.287E =8
1-SIGMA
UCI /UNIT ERROR
S.181E -7 2. 188E -7
1.671E -6  2.4S7E -7

—— —

,4uza7d22=¥;3

PAGE 3
“ERR
= -

¢ ey
A bl W - ’

%ERR
42.23

14.71




AT RARTATAARNTAETARATATRAEREETAEETAELATREEATCEEETT TR N > v-r

#*ﬂ:‘l‘ﬁi }!Gi%*l’l’**-’ 3@—MQY~—B4 16:56342 R R
R b S S S A S TP A A A A
~C IHP SLUDGE #8
Samgle # ¥

3AMPLE DATE: 30-MAY-84 16:00:00

3AMPLE IDENTIFICATION: 84-10373

TVPE OF SAMPLE: C/SLUDGE

SAMPLE QUANTITY:  3500. 000 UNITS: ML

SAMPLE GEDOMETRY: MARINELLI

SFFICIENCY FILE NAME: CEFF.C3S00M, ,
B b o e

B
SCOUIRE DRTE: 20-MAY-84 16:45:28 * FWHM(1332) 2. 639
?RESET TIME(LIVE) : &@@. SEC #* SENSITIVITY: 3. S0
LAPSED RERL TIME: E21. SEC * SHAPE PARAMETER : 15.0 %
LAPSED LIVE TIME: coa. SEC #* NER ITERATIONS: 1.

*
e

B
JETECTOR: C GELI 1663 * LIERARY:NUCL. MASTER
SALIB DATE: 21-MAY-84 18:18:4& * ENERGY TOLERANCE: 1.SQ@KV
fEV/CHNL : 2. SQVRE34 * HALF LIFE RATIO: 8.2Q
JFFSET: -2, BIV7648 KEV * ABUNDANCE LIMIT: 80.0a%
3. COEFF. 1 1. 719E-08 KEV/C*»x2 *

*
FREEARREEAERE LR EREBEREBRAAEEERRREREERERREREEREEERERE TR TR

¢ DEAD TIME= 2.00 % * REVIEWED avx:;2223§(3uébnq:
LABERABEAAERBEEAAEEAEEARE AL R A EREEESEEREREER SRR R S B B b

ENERGY WINDCOW 24.97 TO 202S.51

PK IT ENERGY AREAR BKGND FWHM CHANNEL LEFT PW CTS/SEC *ERR FIT

I @ 298.47 13. 173. 1.67 990.91 S81 46 2.Z23E-Q2 ###»

2. @ 302.11 &4, 44, 1.34 704.17 695 22 1.Q7E-01 19.3

S A 443,939 17, 9. 14.94 887.72 874 35 2.87E-02 34.:2

+ @ 511,88 12. 38. 3.86 1022.00 1016 1S5 2.0€E-Q& 7S5.8

S 3 80S.14 21. 12, 2.53 1210.13 12804 37 3.42E-02 32.4 S5.61E-01
= 3 ©2©89.43 41. 120. 2.43 1218.71 1204 37 €.76E-02 19.2

7 @ 1173.¢c0 28. 20. 3.80 2345.98 2334 27 4.6Q0E-22 29.9

8 @ 1332.286 34. 4, 3.18 2663.99 2657 16 S.68E-02 19.0Q

PEAK SEARRCH COMPLETED (REV 11)




JUQLIQE.LINE ACTIVITY

“ISBION GRS

JWCLIDE SBHR ENERGY

AE=-135 FG 249.79
€08. 13

SCTIVATION PRODUCT

NUCLIDE SBHR ENERGY
~0-60 AP 1173.:21
1332. 46

“I5SI0ON PRODUCT

MUCLIDE SBHR ENERGY
°8-1324 FP S63. 23

- 969. 38
604. 7@
795. 85
8@1.933

NATURAL PRODUCT

NUCLIDE SBHR ENERGY
PE-214 NP 295.17
351.9@
3l-214 NP 6@9. 32
1120.c8
1764.51

REPORT

ARER
Q.

1.

AREA
a.
Q.
21,
Q.
Q.

ARER
13.
E4.
41.

Q.

BKGND
la.
12.

BKGND
a.
2.
12.
Q2.
Q.

BKGND
173.
44,
10.
e.
Q.

%#ABN
89, 30*
El {9@

“AEN
33. 3@
122, 20+

%ARBN
2. 4@
15. 42
97. 602
85. 40#
8.7

%*ABN
19.20
37.10%
46.10
+ 5. 00
15. 97

%#EFF
a. IQVE-21

4, 467E-01

S« QVE-A1

2. 2S2E-01

%EFF
2. 2QQE-Q1
Q. QRE-21
4. 434E-01
2. 2QRE-21
Q2. 22VE-21

%*EFF
7. 89€E-01
7. 00SE-0Q1
4. 4€7E-01
Q. 20RE-21
@. Q2RE-21

PAGE 1
UCI /UNIT
2.20QE @
4. 297E -6
ucl UNIT
1. 422E =7
1. 248E -7
UCI /UNIT
2.QQQE 2
2.222E @
6. 22SE -8
2.Q00QE @
Q.00QE @
UCI /UNIT
4. 14%E -7
1. 1S6E -6
1. 446E -6
2.200E @
Q.20Q0E @

Lande g&
1 SIGMA
ERRGR
2. 200E @
8.237E -7
1 SIGMA
ERROR
4, 2SEE -8
3.708E -8
1 SIGMA
ERROR
2.200E @
2. 020 @
1.99%: -8
2.200: @
2.200E Q@
1 SIGMA
ERROR
S.861E -7
2. 226E -7
2. 773E ~7
2.200E @

2.200E @



Uw lDE [DENTIFICATIUN SYSTEA (nav S/ 34)

JNKNOWN LINE REPORT PAGE =2 /ewm//e # ¥

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS/SEC %ERR %EFF
e e T T +7 — 9. 14.94  887. 72 B74—35-2.87E~-@2 34.2 S.87E-01 A,/
4 ¥ SIT.05 _12. 38, 386 1022.00 101615 2.06E-82 75.8 5.13E-01 | |

-INES NOT MEETING SUMMARY CRITERIA

O NUCLIDE ENERGY HLFE DECAY UCI /UNIT ABNDIFF FAILED
S CS-134 6Q4. 70 2.06Y 1.90QE @ 6&.92SE -8 45, 29% ABEN
& XE-135 £28. 13 9.08H 1.QEEE @ 4,.297E -6 3. 1% ~EN

BI-214 €@9. 32 13.9@Mm S.7Q04E @ 1.446E -6 =9.87% AEN

o



Wlloia 4 Wi basiSiNy 4 F M LY DT - o -2 -’

SUMMARY , OF NUCLIDE ACTIVITY - PAGE

[}

AQQU”Mag:y,Q/

FOTAL LLINES IN SPECTRUM 8
INES NOT LISTED IN LIEBRARY s
[DENTIFIED IN SUMMARY REPORT - S0. a%
<CTIVATICON PRODUCT
~SIGMA
WCLIDE SBHR HLIFE DECAY UCI /UNIT =RROR AERR
S0-€0 AP c.27Y 1.000 1.348E -7 3. 708E -8 12. Q@3
JATURAL PRODUCT
-S1GMA
NUCLIDE SBHR HLIFE DECRAY UCI /UNIT =RROR %ERR
B-214 NP 26. 8oM 1.754 1. 15€E -6 R aE =7 19. 26



e . R
EWEREAA A AA R S-MRAY~-84 ¢ = > e b b 6 b
EARRBERAAEBRALEEAAERARARRARA S o

AC I HD SLUCGE I

SAMPLE DATE: 3S@-MAY-5- AL 32D

SAMPLE IDENTIFICATION: =105

TYPE OF SAMPLE: C/SLUDCc

SAMPLE QUANTITY: 3S@0, 200 UNITS: ML

IAMPLE GEOMETRY: MARI

FFICIENCY FILE NAME: CEFF.LCISoam, ,
e

*
SCQUIRE DATE: 30-MAY-84 10:22:43 * FWHM(1332) 2. 639
FRESET TIME(LIVE) : 6@0. SEC = SENSITIVITY: 3. S0e
ELAPSED REAL TIME: 6@1. SEC # SHAPE PARAMETER : 1S.0 %
ZLAPSED LIVE TIME: €E0@. SEC #* NBR ITERATIONS: 12.

*
R

-
DETECTOR: C GELI 1669 * LIBRARY:NUCL.MASTER

CALIB DATE: 21-MAY-84 18:18:42 # ENERGY TOLERANCE: 1.SQ0KV

KEV/CHNL : 2.5000E34 * HALF LIFE RATIO: 8.0
OFFSET: -2. 0307648 HEV * ABUNDANCE LIMIT: 8@.00%
3. COEFF. : 1. 719E-08 KEV/C#*#2 =

-

LRSS S S SR S s S e SRS S e e

/ 4
. DEAD TIME= Q.17 % * REVIEWED BY: </ _/,,, ,%
B b b e e 3

ENERGY WINDOW 24,97 TO 202S5.51

"K IT ENERGY ARERA BHKGND FlwHM  CHANNEL LEFT 2W CTS/SEC %ERR -
1 Q 124,21 17, cE4. T:79 CRB8.26 194 24 Z2.83E-Qi *%x#
2 0 136.332 18. S8, 1: 2% 272.68 268 8 2.98BE-02 6£1.8
s @0 186.62 7 ‘4, « 37 273.26 365 16 4.46E-02 S2.1
4 Q@ 226.20 6. 142. Q.75 4T52.00 446 21 9.23E-Q3 #xx=w
S @ 295.36 46. &7. 1. 16 s23Q, 7 S8u 19 7.67E-02 29.1
& 8 251.97 A3. 28. e L83 723. 89 £9%9§ 19 1.38E-@1 1S.:2
7 @ 4E2.04 e 17, .« B¢ g4, a2 317 17 8.33E-03 »au%
8 2 477.0%S & 5. D: &3 35 &, @Ay 345 13 &4, 30E~-R3 #=4=
3 Q@ 48w.55 e i1 3 w10 JE L. 2 261 3 4. ITE~Q3 %%

12 @ S13.58 e % A 2. 6 LR27.02 13923 12 4.S4E-03 #»w+w

11 2 S36.56 3. =4, A =) L3735, 4 : (& S5.88E-Q3 ####
e @2 evs.as8 63. 4, Ta i 1Si8e 41 210 19 1.08E~@1 12.6
13 @ 31i.64 7. = N S 1823. 8 18 11 1.Q8E-Q2 54. %

14 @ 148,23 18, 3 2919. 47 2913 3 2.90E-@2 295.

PEAK SERRCH COMPLETED (REV 11



NMUCLIDE IDENTIFICATION
NUCLIDE LINE ACTIVITY
515 RS
NUCLIDE SBHR ENERGY
-3 F6  S513.39
{E-135 FB6 249.79
£28. 19
LCTIVATION PRODUCT
WICLIDE SBHR ENERGY
=187 AP  479.53
£85. 81
NRP-233 AP 99. 55
103.76
126. 13
117. 00
277.60

FISSION PRODUCT

NUCLIDE SBHR
£8-138 FP

ENERGY
428. 38
462.79
871.80
1029. 78
1435, 86
4c3. 81

=
837. 32

IR-140  FP

NATURAL PRODUCT

HICLIDE SBEHR ENERGY

- NP  14£Q. 81
B-214 NP 298. 17
391. 3@
1 [=214 NP 609, 32
112, 28

1764, 51

SYSTEM
REPCRT

AREAR
a.
Se
Q.

Q.
a.

.

ARER
135
4€.
aa3.
&S.

"‘ -

(REV 5/8@)
BHGND %AEN
Cde d. 4=
a. 83. 0%
48. 2. 9@
EMGND %#ABN
13, 3. 40%
Q. 29. 20
Q. 15. 002
264, 24,00
Q. 22. 70»
Q. 11.30
Q. 14,10
BKGND %RABN
Q. 4,70
: & g 30.70@
Q. S.102
Q. 29. 82
Q. 76. Z0%
Q. Z. S0%
24, 20. 22
BKGND %REN
a. 12, 70#%
&7. 19.20
38, 37. 10%
48. “6. 12
Q2. 15. 0Q%
2. 12,92

%EFF
S. 168E-01
2. QQIE-21
4. 46BE-Q1

*%EFF
S. 467E-01
2. QORE-21
Q2. QORE-21
9. EESE-01
2. Q2RE-21
2. QQRE-Q1
Q. 200E-Q1

%EFF
2. QQQE-01
S. 6S9E-21
2. QVPE-01
2. PORE-21
0. QVOE-@1
2. VRRE-21
4. 380E-01

%EFF
2. 285E-01
7.898E-21
7. QQ7E~-21
4. 468E-01
d. QOVE-@1
2. QCRE~-A1

21,“fy@3 # £
PAGE 1
1 SIGMA
UCI /UNIT ERROR
1.697E -6 4.301E -6
2.000E Q@ Q.Q00E @
6.647E -6 1.30QE -&
1 SIGMA
UCI /UNIT ERROR
2.662E -8 S.S48E -8
.000E @ Q.Q00E @
2.000E @ Q.Q00E @
9.486E -8 1.303E -7
2.000E @ Q.Q00E @
0.000E @ @.Q00E @
2.000E @ Q.200E @
1 SIGMA
UCI /UNIT ERROR
2.000E @ Q.0Q000E @
6.71SE -8 8.387E -8
2.000E @ 0.000E @
0.000E @ Q.00 @
2.000E @ Q.000E Q
2.000E Q@ Q.00 @
4.4Q6E -8 9.27SE -8
1 SIGMA
UCI /UNIT ERROR
8.653E -7 2.234E -7
7.97S€E -7 2.319E -7
8.393E -7 1.27SE -7
1.0S5E -6 2.263E -7
2.000E @ Q.Q200E O
2.200E 2 Q2.000E @




WD F Wi

.

Q

e
MY §—- X

JULIDE IDENTIFICATION SYSTEM
INENOWN ILINE REPORT
{T ENERGY GRER BKGND

2 126,33
2

186. 68
Q@ 226.00 \\\
477.05 3.
/45 911.64 \\\\;r’/

NUCL IDE
NP-239
CS-138
W-187
XE-135
BI-214

ENERGY
123.76
462.79
479.53
608. 19
6@9. 32

84.
142,
6.

HLFE
2. 36D
32. 20Mm
23. 9aH
9. @8H
19. 30M

(REVY

-4NES NOT MEETING SUMMGRY CRITERIA

DECAY

1.Q06E
1.813E
1.213E
1.03&E
2.613E

5/8Q)

S88688

CHANNEL LEFT

a72.68 268
373.26 365
452,00 446
943,
1822.00 1818

UCI /UNIT
9. 486E -8
6.715E -8
2.662E -8
6.647E -6
1.0S5E -6

PAGE
PW CTS/SEC
8 2.9%8E

16 4. 4BE
21 9.23E-Q:
19 4.32E-23
11 1.Q8E-2c

ABNDIFF
27.355%
20. 4%
44, 49%

3. 12%
59.87%

T

D

EN
SEN
AEN
HEN

AEN

- e



IATURAL

NUCL IDE
(=4
B-214

PRODUCT

SBHR

HLIFE

NE #%%%sdtatnny

NP

c6. 8OM

DECAY
1.0920Q
1. 364

ITT
N

- & 1

w2 EY

UCI /UNIT
8.65S3E -7

s D

8. 393E -7

LINE NOT

1-SIGMA
ERROR

1-SIGMA

ERROR
2. 234E -7
leB7TOE =7

PRESENT ##*

0O 51 ¥ / /(' d
v

7~




3 . B A V50

R e i
R 20-MAY-84 10:49:03 R S
R o B R L

~C I HP SLUDGE II

3AMPLE DATE: 320-MAY-84 10:20:00
FTUOLE IODENTIFICATION: 84-109S3
'YPE OF SAMPLE: C/SLUDGE
SAMPLE QUANTITY: 3500. 200 UNITS: ML
SAMPLE GEOMETRY: MARI
FFICIENCY FILE N~ME: DEFF.D3S00mMm, ,
e s

*
SCAQUIRE DATE: 30-MAY-84 1Q0:38:5S3 # FWHM(1332) 2. 103
ARESET TIME (LIVE) : €EQ@. SEC # SENSITIVITY: 3. 300
ZI.APSED REAL TIME: £0@. SEC =» SHAPE PARAMETER : 15.0 %
zLAPSED LIVE TIME: E00@. SEC #* NBR ITERARTIONS: 10.

*
R

*
JETECTOR: D-GEM 23-P-67WB * LIBRARY:NUCL.MASTER

“ALIE DATE: &S-MAY-84 17:33:58 * ENERGY TOLERANCE: 1.5Q0KV
‘EV/CHNL ¢ 2. 4997780 # HALF LIFE RATIO: 8. 080
JFFSET: 2. 3698110 KEV # ABUNDANCE LIMIT: 80.02%
i. COEFF. =1.32C2E-08 KEV/Cx*»2 =

*
e

DERD TIME= 2.00 *% # REVIEWED BY:
B S

ENERGY WINDCW 25.36 TO 20e4.2S

PK IT ENERGY AREAR BKGND FWHM CHANNEL LEFT PW CTS/SEC *%ERR

1 @ 77.06 31. 34, 0.8z 153.46 149 19 S.20E-02 81.Q
e @ 185.97 c2. 378. 1. 00 371.37 368 36 3.70E-QZ #w#»
3 7 238.48 3. 28. 1. 24 476.41 468 20 S.34E-0:& 29.4
T 28197 25, 2. 1. 16 483.42 468 20 4.2SE-02 31.7
S @ @29S5.:20 43, 33. 1.27 S583.92 S86 10 7.11E-Q2 24.93
& @ 35&2.@9 79. 29. 1,37 703.77 70@ 13 1.31E-01 14,
7 8 477.81 36. a. 2.8 955.33 947 37 S.93E-Q2 16.8
8 S 486.95 18. Q. 2.39 973.62 947 37 3.02E-22 23.5
? @ Si1l.62 4Q. 18. 2.44 1022.97 1018 14 E6.E6SE-22 =21.7
1@ @ S8a.ae2 15. 16. ©.53 1164.26 1138 16 2.49E-Q2 43.
11 @ 6£09.0 3€. 44, 2.04 1217.85 1209 22 6.QEE-C& 30.7
1g @ 6357.91 F & 3. 1.31 1315.72 1311 20 1.24E-2Z2 ##x»
13 @ 810.80 S4. 1Q. 1.78 1621.54 1613 20 8.932E-22 16.9
14 @ 1120.096 14. Q. 1.83 2240.050 2233 17 2.33E-22 ZE.
1S 90 1173.3@ 24, 4. 1.08 2347.04 2339 1S 4.06E-2= 23, :
1& @ 1332.74 29. @. .14 2666.10 26T9 14 4.83E-22 13,
7 @ 1461.08 16. 15. 1.12 E982.90 2916 20 2. 72E~-02 41
18 Q@ 1764.77 17. 3 1.94 3530.69 3526 14 2.7%E-22

PERAK SEARCH COMPLETED (REV 11)

1

n

/wu//e # &

.21E 2@

. 28E Q@



WUCLIDE IDENTIFICATION SYSTEM
UCLIDE LINE ACTIVITY REPORT
ISSION GAS
JCLIDE SBHR ENERGY AREA
E-135 FG £49.79 a.
€Q8. 19 26.
WCTIVATION PRODUCT
IUCLIDE SBHR ENERGY RRER
A3~58 ap 812.75 S4.,
8€3. 94 a.
1674.73 a.
Q-0 AP 1173.21 24.
1332. 46 29.
iG-110M AP 446.79 a.
657.7S Ts
706.67 Q.
744,26 Q.
763.93 Q.
937. 48 Q.
1384.27 Q.
1475.76 Q.
152S. 00 Q.
1562. 27 a.
{ALOGEN FISSTON PRODUCT
JUCLIDE SBHR ENERGY RREA
(=132 HFP S@S, 3@ a.
Se2. 65 a.
630. 22 a.
667.69 Q.
671.€2 a,
772.6Q Q.
8i2.2uv =4,
354.55 J.
1398.57
“ISSION PRODUCT
JUCLIDE SBHR ENERGY AREQ
1B8-97 FP &€57. 92 7
JATURAL PRODUCT
NUCLIDE SBHR ENERGY AREA
(~4d NP 1462, 81 16.
B-214 NP 295. 17 42
331.9@ 3.

(REV S/8Q)
BHGND “REN
2. 8%3. 0%
44, 2. 92
BHKGND %RAEBN
1Q. 39. Sa*
2. 2.72
Q. Q. S
4. 99. 3@
Q. 100.00%
2. 3.70
3Q. 94. 70
Q. 1€. 42
2. 4,70
Q. 22. 40
Q. 24. 4Q%
a. 24.70
Q. 4,22
Q. 132. 30
Q. 1. 20
BKGND %REN
Q. S. 22
2. a2, 13
J. Y2 7K
Q. 28. 72
<. aND aly -
BKGND ABRN

#EFF
4. 445SE-01
2. QORE-21
2. QRVE-D1
3. 4QZE-01
3. 239E-01
2. Q2VE-21
5. 341E-01
2. QQQE-21
2. QORE-21
2. QVVE-O1
2. Q0QE-21
2. QQVE-21
2. QORE-1
2. QRVE-01
?. QORE-21

i

3, 2EVE~-21

Q. 22RE-21
A, AMAE-D1

/QaavaL#"

PRAGE 1

UCI /UNIT
2.000E @
3. 002E -6

UCI /UNIT
1. 9S7€ =7
2.2Q0E @
2.220E 2
9. 220E -8
i.228E -7
Q.Q00E @
1.896E -8
Q.220E
Q.20Q0E @
2.000E @
2.200E @
2.000E ©
Q.20QE @
Q.200E @
2.200E @
LCI /JUNIT
.20 O
2. J22E O
e JVQE @
2. QQ0E @
N, 2E @
.OQE @
5. a48E -6
), JIOQE @
TNRE 7]
JCI /UNIT
. TSZE -8
S T UNIT
Ee J19E =7
3 -7

1 SIGMA
ERRCR
D.02RE @
9.210E -7

1 SIGMA
ERROR
2. 496E -8
2.000E @
Q.220E @
2.137E -8
2.281E -8
2. 2QRE
2. 09QE
2. QORE
2. QQQE
Q. 20RE
2. Q0RE
2. 2QQVE
2. 220E
2. 20RE
Q2. 2VRE

I
Se986888806

1 SIGMA

ERROR
2. 20QE
2. 202E
2. QQRE
2. QQRE
2. Q2RE
2. DARE
Y. SE6E
&, 2QVE
Q. Q2AQE

e8NS S988486

1 SIGMA
ERROR
3.A67E -8

S1GMA
ERROR
. 8BBE -
. 2Q3ZE -

. 44 cE -

e L V]

~N SN



IUCLIDE IDENTIFICATION SYSTEM

IUCLLIDE LINE ARCTIVITY REPORT

ATURAL PRODUCT

JUCLIDE SBHR ENERGY
11-214 NP £03. 32
1120. 28
17€4.51

AREA
2E.
14,
17.

(REV S/8@)

BKGND YABN
44, 4E.10
2. 15.00%
3. 1S.9@

%EFF
S. 68ZE-01
3. S10E-01
2. 4S4E-1

PAGE

UCI /UN
8. 193E
1.570E
2. S29%E

[

Iv
-,
=

-

=

-

B
N

L = Lh I

m

PRV Y]

Wl e

(oL T S y

mim M om

3

Y
D

~

-~} ‘J



/Qm’dle # 6

JUCLIDE IDENTIFICATION SYSTEM (REV S5/8Q)
JNKNCWN L INE REPORT PRGE 3
PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS/SEC %ERR %EFF
477 . Q6 T1. T 204, @.32 153746 —149—19-S5.20E-02 81.0 Q. WQE-21 p P
2@ —185,97 ——a2. 378, 1,00 371.37 -368 36 3.70E-Q2 w#w#%% 1,31E 2@ 4P
BB 3 BBt e 2h 476,41 468 205, 364E-22 29.4 1.13E @ NMP
4 7 241.937 2s. 20. 1.16 483. 42 468 20 4.25E-Q02 31.7 1.1ZE Q@péz
Pt PP B 360e - d.—-E.,08 955.33 _947 37 5:-92E=02 1€.8 E.89E-01 AP
B8 S 48€6.95 18. @. &2.39 973.6& 347 37 3.02E-QZ2 23.% E£.73E-Q1v8¢
3 0 S5.1.62 49, 18, 2.44 1022.97 1018 14 6.65E-22 21.7 6.SIE-@1A~N
BB 382.22 —y e el B.5E L154.26 1158 16 2.49E-02 45.9 S.82E-Q1L 4P
_INES NOT MEETING SUMMARY CRITERIA
PK NUCLIDE  ENERGY HLFE DECAY UCI /UNIT ABNDIFF FAILED
11 XE-135 608. 19 9,084 1.05S7E @ 3.0QQ2E -6 3. 12% ABN
12 AG-110M €£57.75 250.80D 1.Q00E @ 1.896E -8 43, 14% ABN
13 1-132 ai12.20 2.30H 1.246E @ 3.448E -6 2.28% ABN



NUCLIDE IDENTIFICATION SYSTEM (REV S/8Q)

cauple # &

SUMMARY OF NUCLIDE ARCTIVITY PRAGE 4
TOTAL LINES IN SPECTRUM 18
~INES NOT LISTED IN LIBRARY 8
[CENTIFIED IN SUMMARY REPORT 12 55. 5%
SCTIVATION PRCDUCT

1--SIGMA
IJCLIDE SBHR HLIFE DECARY UCI /UNIT ERROR YERR
0=-58 AP 7%. 8@D 1. a0 1. 5857E -7 2. 496E -8 1€. @&
“d=-ed AP S.27Y 1.002 1. 228 -7 2. 281E -8 18. 57
“ISSION PRODUCT

1-SIGMA
NUCLIDE SBHR HLIFE DECAY UCI /UNIT ERROR %*ERR
TB=97  FF———22.10M _ 1.201 & FORE —8—3: 067E-=8—110.24 pF
JATURAL PRODUCT

1-SIGMA
WCLIDE SBHR HLIFE DECAY UCI /UNTT ERROR %*ERR
-4 NP #%%nxnnny 1.000 6.91%9E -7 2. 888E -7 41.74
“B-214 NP 26. 8om 1. 635 9. 706E -7 1.443E -7 14.87
=214 NP 19. 9@m 1.338 1.570E -6 4. 196E -7 26.73




FEEENREEREF IR S 3 o B
R FFAEA TS AL P I IFFREIEFIEFIESI R F RIS

WC IHP SILUDGE #3 WILEC W’/e v/

SAMPL.E DATE: 3@-MAY-B4
SAMPLE IDENTIFICATION: &
TYPE OF SAMPLE: C/SLULET
SAMPLE QUANTITY: Sl
SAMPLE GEOMETRY: MAFRI

o —

EFFICIENCY FILE NAME: D
FEREREREERAERARE R RS o o

B ek ko Tk o b S0 TS SpE S SRS S SRS S S S SR VR T A R A

ACQUIRE DATE: 3@-MAY-8«
PRESET TIME(LIVE):
ELAPSED REAL TIME:
ELAPSED LIVE TIME:

. 123
. DR
L2 %

S m

e

B e e e T P SR SF I "R AP AR TAF AR S AR A
DETECTOR: D-GEM Z3-P-E7WE * LIBRARY:NUCL. MASTER
CALIB DATE: &5-MAV-£4 17:I27:5¢ * ENEREY TOLERANCE: 1. SR@KV
KEV/CHNL : @. 43277k * HALF LIFE RARTIO: &. Q@
OFFSET : @. SESR11G KE. # ABUNDANCE LIMIT: 80.00%
Q. COEFF. : =1 SecE~RE EVACeRe2 »

s

B e e e L s

% DERD TIME= 2.00 % * REVIEWED BY:Q?%%M
LA R R RS S e e R e e S Rl ) *
ENERGY WINDOW 25.36 TO 2024.25

PK IT ENERGY ARER BKGND FWHM CHANNEL LEFT PW CTS/SEC %ERR FIT

1 @ 9. 06 17. 9. 1.51 183.47 180 9 2.76E-@Z 85.6
e @ 186.25 34. 156. @.9%3& 371.92 365 g4 S5.59%E-02 SS.4
3 @ g34.826 7. S8. @.S5S9 468.00 4EZ 10 1.Z20E-QE w*#¥x
4 4 238.8¢ 2S. 24, 1.18 477.12 473 &1 4.12E-Q2 34.3 3.30E Q@

S 4 242.06 33. 29. 1.38 483.6@ 473 @21 S.83E-02 27.S
&€ @ 294.98 98. 14. 1. 74 S8%2.5@ S8z 14 1.63E-21 11.5
7 @ 352.35 1. 2a. 1.61 704,29 €99 24 1.67E-01 12.6
8 @ 3BE.47 3Q. 13. 8.06 772.57 761 g6 S.QQE-2Z 24.9
9 @ 582.84 19. S. 1.4¢ 11€5.5@ 1159 18 3.21E-@0& &7.6
12 & 629,54 94, Q. 1.88 1218.91 1&iz2 2@ 1.S7E-21 10.3
11 @ B810.66 36. 14. 2.€ 1621. 38 1611 28 &.Q@QOE-Q:= c2.2
12 @ 39. 11 Ta 7. B.76 1570.2%2 1666 9 1.24E-02 61.5
13 @ 112,81 - 11. @, 57 Z2E842.0Q2 2236 11 8.48E-Q@3 #»%x
14 @ 1173.7S 11. g 3.8 £347.96 2342 19 1.90E-0Z €7.3
5 @ 1461.33 26, 3s 1. 76 R923. 485 2918 14 &4.31E-02 ga.2
16 @ 1764:75 9. 2. @.62 3T38.67 3527 10 1.50E-0c 33.3

PEAK SEARCH COMPLETED (REV

<
-



WL [ DE

UCLIDE LINE ACTIVITY

-ISS10N GRS

ENERGY
165. 98
196. 38
362. 83
834.83
1518.39
1529. 77
2029, 84
203S. 41
233. 18
249.79
~£28. 19

ICLIDE SBHR

R-88 FS

(E~133M FG

(E~135 FB

ACTIVATION PRODUCT

WCLIDE SBHR ENERGY

IN-S4 AP 834.83
c0-5S8 AP 8102.7S
863. 94
1674.73
CR-eR AP 1173.21
1332. 46

MATURAL PRODUCT

MUCLIDE SBHR ENERGY

L=41 NP 1460.81
PR-214 NP 295. 17
351.9@
3f-2is NP 609. 32
1120. 28

17€4.51

IDENTIFICATION 3Y5Tan

REPORT

ARER

AREAR
7.
26.
a.
a.
11.

RAREAR
26.
28.

12@.
34,
S.
9.

BKGND

BKGND
7.
14.
a.
a.
24.

Q.

%RBN
3.10
26. 3%
2. 30
13.1Q
2. 20
11. 10
4,60
3.80
12. 30%
89, 20#*
2. 22

%ABN
10Q. 20*
99. SO
Q.72
2.50
33. 3@
120. 22*

%ABN
1. 70%
19.20
37. 10%
46. 10
15. 20*
1. 90

%EFF
2. QORE-D 1
2. QORE-D1
?. 0QRE-21
4. 323E-01
@. QQRE-Q1
2. 0RRE-21
2. QQVE-@1
2. OQRE-21
1. 143E 2@
2. QQRE-21
S.678E-01

%EFF
4. 329E-01
4. 44SE-01
. 0ORE-21
. 00VE-21
3. 401E-01
2. 00QE-21

%EFF
2.833E-01
1. 203E 20
8. 736E-21
S. 678E-01
3. S@9E-01
2. 4S4E-01

PRGE 1
UCI /UNIT
Q. QQRE 2
2. 202E @
2. 2@ARE O
2. 316E -7
2.22RE U
Q.Q@Q0E 2
2.2QRE
2.0200E ©
8.37E -8
2.Q2Q0E 7
8. 109 -£
UCI /UNIT
2. 213E -8
1. 248E -7
2.0200E @
2.020QE @
4.316E -8
0.200E @
UCI /UNIT
1.298E -6
4.838E -6
2. 945E -6
6. 847E -&
1. 844E -6
4. 397€ -€

1 SIGMA
A, QUZE @
. JORE @

JAE @
JUE
WORE @
230E -7
APE D

L SIGMA

ERROR
1.361E -6
2. 329 -8
2.200E @
2.202E @
2. 907 -8
2.90CE @

1 SIGMA

ERRGR
2. 433E -7
9. 952E -7
3. 722E =7
7.262E =7
1. 886E -6
L. 466E -&




NKNOWN LINE REPGRT 1Ty, R s

PK IT ENERGY AREA BHHGND FWHM CHBNNEL LEFT PW |

!
T
Gl
m

.

%»ERR %EFF

uj
Ul
m
0

L)

1 9 92.06 17. . 1.5 3. 47 180 ? 2, 7RE~-QZ . 8S.E5 1.26E-2@ 1
&—0—-186.28 = 4. 156, 0,32 371,92 35 24 S.STE-92 35.4 1.31E 90 0. 4
4 4 238.88 el B 24, 1.18 47718 4T7Z P! 4,12E-D2 34,32 1.13E 0@ AV
S 4 242.06 3%, 23. 1.28 s37.5Q =73 21 Z.RZE-22 27.5 1.12E 0@ ke
8 @ 38B6.47 3. 13 3, e TTELET TEL 26 3.20E-02 24.3 8.17E-21 (|

9 @ S8:2.84 3, Ee v 1,88, 1185,%0 T 12 3,IE-22 27.6 S.8BE-QLYEN,

INES NOT MEETING =UmMa’Y CRITERIA

PK NUCLIDE ENERIGY HLFE DECAY UCI /ZUNIT ABNDIFF FRILED
19 XE-135 6R8. 13 9.28H 1.1Q4E @ 8.10%E -6 3. 12% RBN
12 KR-88 834,83 2.84H 1.371E @ &2.31€E -7 13. 7Q% AEN
14 Ce-c2 1173.21 S.27Y 1.00BE @ 4,31 -8 49, 37% REN



SUMMARY UF NUCLipeE RCTIVITY PRGE

rOTAL LINES IN SPECTRUM 16
_INES NOT LISTED IN LIBRARY &
IDENT.IFIED IN SUMMARY REPORT 3 56.25%
“1SSION GRS

1-SIGMA
IJCLIDE SBHR HLIFE DECAY UCI /UNIT ERROR %ERR
(E=133m __ FG _ 2.19D 1,007 - 8.037E =8 1. 230 =7—15392
ACTIVATION PRODUCT

1-S1GMA
IUCLIDE SBHR HLIFE DECAY UCI /UNIT ERROR %ERR

-S4 AP T IIZISUD I 00— 2. 8136 —8 1. 361E —8 6148

:o S8 AP 70. 80D 1. 000 1.048E -7 2.32%E -8 22.:a8
JATURAL PRODULT

1-SIGMA
JUCLIDE SBHR HLIFE DECARY UCI /UNIT ERROR %ERR
(~4Q NP #%%%%atnny 1. 000 1.298E -6 2. 433E ~7 ee. 17
IB-214 NP 26.80M 2.386 2.945E -6 3.722E -7 12.64

Gl

/dl“‘/fe # )

NP

A1-214—— NB 19, 38N 3, 224t BedE—6—+-B86E—6— 102,24 N P



AAERIERRARRRRERA TR

SB-MAY-84 17:30:28

J€C IA4P SLUDGE #4 WILSON

3AMPLE DATE:

SAMPLE IDENTIFICATION:

TYPE OF SAMPLE:
SAMPLE QUANTITY:
JAMPLE GEOMETRY:

20-MAY~-84 16:00:00

84-123€3

C/SLUDGE

2500, 202

IFFICIENCY FILE NAME:
B

ACQUIRE DATE:
IRESET TIME(LIVE) :
:LAPSED REARL TIME:
:LAPSED LIVE TIME:

MARINELLI
CEFF.C3Seam, ,

Z2~-MAY-84 17:19:58

£2a.
£2a.
62,

SEC
SEC
SEC

UNITS:

*

AR R S S R R St E b
FRERERERAEEEREREREEEREREEREERAEEEEBEEEREEEERERRERE R AR R R SRR

ML

* FWHM(1332)

* SENSITIVITY:

* SHRPE PARAMETER
# NBR ITERATIONS:

*

,agwp/e:# b4

2.639
2. 500
¢ 185.0 %

lm.

FEFERRERABEERRAT AL ERAARE AL EBBEEE RS ER BB EA AR LA AE A EARAAEEEAERAEERA 4

cETECTOR: C GELI 1669

SALIB DATE:
‘EV/CHNL :
JFFSET:

3. COEFF.

21-MAY-84 18:18:4&
Q. SERAEZ4
-2, 0307648 KEV
1. 713E-88 KEV/C*»g

*

LIBRARY :NUCL.
ENERGY TOLERANCE:

ABUNDANCE LIMIT:

-
*
# HALF LIFE RATIO:
.
*

*

MASTER
1. SR@KY

8. 902
80. 2%

FAREEAEABEEAAREEREA A EEERE LR TEERRERREER A AR L EERRE TR ERE R X

* DERD TIME=

B
ENERGY WINDOW

PK IT ENMNERGY
1 g 117,49
2 3 230.48
3 & =42.38
4 2 23%5. 74
9 @ 291.98
B B 392.93
7 0 €89,.32
8 @ 812.93

Q.22 %

ARER

BHKGND

=
Lodda

27
97 a

Q.
48.

=

2E.
35.

13.

SERRCH COMPLETED

* REVIEWED BY:ﬁ;;>

T ]

24.97 TO E2025.51
FWHM CHANNEL LEFT PW
Q. 49 235.00 229 1S
2. 21 460.35 4S6 32
2.73 480.69 456 32
1.89 S91.45 S79 24
2.9 703.3%1 698 18
Q. 49 784,00 776 1E&
1.53 1218.51 1207 28
3.83 1621.63 1612 20

(REV 11)

oG Blare

L 2 2 b 2 2

CTS/SEC

1. 20E-@2
4. 38E-22
8. 3SE-02
1.01E-21
1.23E-21
€. 38E-@3
8. 72E-@&
S. 42E-02

%ERR

-
38.1
21.2
20.6
14.8
s
2l.1
24. 3

1T

2. 4%9E @@



JCLIDE IDENTIFICATION SYsTaEM
UCLIBE LINE ACTIVITY RERPCRT
JCILLIDE SBHR ENERGY ARER
J=-58 ap 312.73 33.
863. 94 a.
1674, 73 a.
P=239 AR 99.55 a.
103. 76 d.
126. 13 2.
117.2a s
277. 60 a.
IRLOGEN FISSION PRODUCT
WUCLIDE SBHR ENERGY AREA
~1 32 HFP S@S.9%@ Q.
Sae.65 Q.
630. 22 2.
667.69 Q.
671.60 a.
772.60 Q.
aiz.ce 33
254,59 a.
1398. 97 2.
ATURAL PRUOGUCT
WUCLIDE SBHR ENERGY RRES
B-214 NP 295, 17 &1
351.%@ T4,
1-214 NP 6@9. 32 - 248
1180. 28 8

1764. 51 .

BKGND

135.

a.

Q.

2.

a.

a.
138.

m‘

BKGND
2.

a.
e'

Q.
15.

@.

BHGND
+8.

s 0
Soan

Q.

; 5.
Wy m
e Z

*

o
mou s

%#ABN
29. SO
2.72
Q. 52
1. 2@
o4, 2D
22. 70%
11. 30
14. 12

%AEBEMN
S. 20
16. 10
13.7@
38. 72
S.c0
7€. C0%
3.64

18. 12
7. A

L

o i
heitT

d. IBIE-Q1
4, 4&8E-a1

%#EFF
3. 3SRE-01
Q. QAE-21
Q. QACE-21
Q. QPRE-21
2. JQRE-21
Q. QQRE-21
1. 2EQE Q@
2. QQRVE-A1

%EFF
Q. QQRE-Q!
2. 22RE-01
2. 22RE-Q1
2. Q2RE-21
Q. 2QVE-21
2. Q2RE-21
3. 2SQE-01
Q. 22RE-21
@. 220E-21

%EFF
7.891E-01
7. 007E-01
4. 468E-01
2. AVVE-C1
Q. 222E-A1

PAGE | /Qa«m,je w ¢

JCT /UNIT
2, AZAE @
S 1S8E_ =6
UCI /UNIT
1« QTR =7
@.22QE @
D, QBRE @

2., 202E 2
. QQQE @
2. 2QRE @
7. 869E =8
2.200E @

UCI /UNIT
@a. 2QRE
2. QQRE
2. QQRE
2. 22RE
Q. QARE
2. Q0RE
3.41%E
3. Q0RE
@. Q2QE

SSMNSeSS8S8886

UCI /UNIT
4.E36E -6
3. 28QE -&

6.272E -6
Q.200E @
Q.20E @

S1EMA
ERROR
2. D0QE Q@

1. 2c4%e =&

1 SIGMA
ERROR
3. 35%E -8
2. QQRE
A, QQRE
A, 2ARE
Q. SQBE
Q. QQRE
1. 82RE
Q. Q2RE

sSNSeSS8S8

1 SIGMA

ERROR
a. 22VE
2. Q2RE
2. 2QRE
2. QQRE
Q. 2QVE
a0, 2D0E
8.311E
Q. A0E
2. Q2RE

SS8SNSS8S8S88S8

1 SIGMA
ERROR
9.S49E -7
4. 844E -7
1. 326E -6
Q.222E @
Q.2Q0E @



- s =
WCLIDE IDENTIFICATION SYSTEM (AEV S/8@) Weﬂ?
NKNOWN ,LINE REPORT PAGE &

PK IT ENERGY AREA BKGND  FWHM CHANNEL LEFT PW CTS/SEC %ERR %EFF

3 3 &240.35 S0. 30, B.73 480.69 436 32 8.35E-22 21.0 2. -1 T
& @ 398,03 4. 36. V.40 784,00 776 16 E.3BE-Q3 ###s 5. o0

LIHES NOY MEETING SUMMARY CRITERIA

PK NUCLIDE ENERGY HLFE DECARY UCI /ZUNIT ABNDIFF FARILED
1 NP-239 117.3@ £.36D 1.217E 2 7.86%9%E -8 12.97% ABN

7 XE~138 &28. 19 7.284 t.114g @ S.788E -6 3. 12% REN

7 BI-214 £29. 32 19.90Mm 1.919E 1 6.272E -6 S59.87% REN

8 I-132 312.20 230K 1.532E O

3.41%E -6 2. 28% AEN



SUMMARY OF NUCLIDE ACTIVITY

TOTAL LINES IN SPECTRUM

ILINES NOT LISTED IN LIBRARY
IDENTIFIED IN SUMMARY REPORT

BCTIVRTION PRODUCT
NUCLIDE SEHR HLIFE
Co-S8 AP 7@, 82D
NARTURAL PRODUCT

NUCLIDE SEHR HLIFE
PE-214 NP =26. BAM

DECRAY
1. 20@

DECARY

2. 594

(O

37.50%

UCI /UNIT
1< 2578 =7

UCI /UNIT
3. 280E -6

1-S1GM
ERROR
3. BSSE

1-SIGM
ERROR
4. B44E

=

-

-

-7

PAGE

»ERR

24. 31

%#ERR
14,77

3,43&ﬁpﬁ237¢9



‘ Jl.'/u/;;.unu Defectatla Aet

L.
MINIMUM DETECTABLE ACTIVITY REPORT (REV 12/8Q) ,<’D

pafe 4

PEAK WIDTH = 2.18 FWHM. CONFIDENCE LEVEL = 4,6€.

WUCLIDE

“4R-41
“R-8S
“R-85M
XR-87
‘R-88
XE-131M
XE~-133
XE-133Mm
XE-135
XE-135M
XE-1328
I-131
[-132
[-133
1-134
I-135
SR-91
SR-92
NA-24
CR-51
MN-54
MN-S6
£0-57
Co-60
NI-65
FE-S59
IN-ES
IN-E9M
IB-86
B-88
p-89
ZR-93
ZR-97
7~91M
=98
iY=-93
NB-95
NB=-97
"0-99
TC~-99M
=123
RU-10€
iG~108M
AG-110M
D=-11S5
3g-122
iB=-124
3B-129
—5=134

ES~136

BKG

7

.

a.
23.
1.
30.
8.
36.
2€.
135.

7.
2.

6.

3.

6.

9.

1.

4.

3.

2.
16.

7

0.
41.
1@.

|
vt

ENERGY

1293. 64
S13.99
151. 18
402. 58
196. 32
163,32

81.29

227 18

249.79
oeb. 36
298. 31
364. 48
772. 60
529. 89
595. 36
1260. 41
749, 82
1383. 24
1368. 53
320. 028
834.83
1812.72
122. 06
1332. 46
1481. 84
10299. 22
1115.%52
438.63
1076€. 63
838. 123
12321. 88
756. 74
309 39
e i O
234,50
e66. 87
765. 83
657. 92
777.88
14@.5S1
497.@28
125Q. 12
614,37
937. 48
492. 14
S63. 33
1§91. @2
427,30
T D 8BS

1948. 27

MINIMUM
UCI /UNIT

€. 2412E-28
8. 183SE-06
4. 4932E-028
1. 16Q2E-27

1.631SE~-27

31321E-08
. 2859E-08
2. 1273E~-06
2. 700SE-28
S.013%E-028
3. 4402E-08
7. 6382E-27
9. 43245SE-028
1. 4723E~-07
€.510SE-28
3. 8291E-28
3. 336SE-07
4.EQE7E-28
2. QVQRE-21
4.3833E-28
7. 990SE-28
Q. 2Q2RE-21
8. E52%E-28
9.732%E-028
3.917SE-028
3. 4591E-07
3. 67S8E~-@7
Q. Q02RE-21
€. 4824E-028
1. 488EE-02€
€. 074SE-28
3. 7712E-07
S. S427E-27
3. 9491E-028
7.263SE-28
7. 1785E~-27
3.7738E-28
3. 69S5SE-028
2. 4329E-06&
4, 1640E-28
1.2520E-27
3. 3358E-07
4. SEERE-Q28
5. 3281E-28
1.1733E-27
S. S22zE-28
S.2840E-028

1.
>
e~
3.
-
-
4



wov A et

PAGE 4
YEAM WIDTH = 2,18 FWHM, CONFIDENCE LEVEL = 4.66.
MINIMUM
WCLIDE BKG ENERGY UCT /UNIT
8~137 7. 661.65 4. 28ERE-28
a-138 1. 1435. 86 « 3114E-27
A-139 2. 1420. 5@ 2. 09EcCE~-0S
=142 4. 423.81 7. 3498E-27
E=141 35. 145, 44 7.24S5ZE-28
E-143 26. £93. 26 9. 2373E -28
JE~144 28. 133.53 3. 0218ZE-27
A=140 1. 1596€. 49 3. 1208E-28
=187 a. 479.53 1. 36S3E-27
IR-84 1. 881.60 1.6471E-07
iP-239 28. 10€. 13 1.8851E-27
[N=-115M 2. 33€. 24 9. 54c3E-028
rE-131mM 1. 8sz. 21 8.6910E-28
3[-214 12. 1120. 28 4. 2904E-06
iR-8& 2. 554, 32 2. S@34E-028
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APPENDIX 2
ANNUAL DOSE RATE ESTIMATIONS

Waste Description: McGuire Water Treatment Residues

1. 2€-7 gﬁ}

Average Co-60 Concentration = 1.2E-7 %%}

Average Co-58 Concentration

Total Volume of Waste ~ 400 yard® ~ 1.08E4 ft3 ~ 3.06E3 cm?

thickness of the source ~ 6 in. = 15.24 cm (assume homogeneous with soil)
covering of soil ~ 4 in. = 10.16 cm
surface area of source ~ 2E7 cm?

circle of radius = 2528 cm ~ 83 ft.

or square of side = 4481 cm ~ 147 ft.

Source may be approximated by an infinite slab
Assume that soil may be approximated by ordinary concrete (p = 2.35

S

cm

0= KE)ES, 2 A

i
2 ——
_ 2 = Mg
D = dose rate (mrem/yr)

[Ez(bli) - Ez(b;;i)]

rem - cm? - sec)
hr - Mev

K(E) = energy flux to dose rate conversion factor (
E = energy of source photon (Mev/y)

Sv = source strength of volume source of photcn with energy E (Eag—!—gsz)
Ai’ a, = Taylor-form buildup factor coefficients

b, = linear attenuation coefficient of source material (cm !)

Mgy = (1 + a,)ps

b, =2 "jxj = total optical thickness of the shield
J

o
w
"

b, + pst = total optical thickness of the source + shield

"j = linear attenuation coefficient of the jED shield (cm 1)



xj = thickness of jsﬁ shield (cm)
Bps * (3 + )b,

E = 0.511 Mev

Ci dis .
S, = 1.26-7 cm® * 3.7€4 sec-uCi * 0.3 dis = 1.3326-3 -

rem - cm? - sec
K(0.511) = 2.33E-6 hr - Mev

>
-
n

38.225
A, = 1-A, = -37.225
-0.14824

=3
-
"

-0.10579

2
~
i

p. = 0.204 cm !

= 0.174 cm !

=
"
—
|

0.184 cm !

0.204 cm ! * 10.16 cm = 2.07

o
-
N
b
x
H

=1.76

o
—
—

|

1.85

o
-
L)

"

by = by + pst =2.07 + 0.204 * 15.24 = 5.18

bay = 4.41

bap = 4.63
E,(byy) = E,(1.76) = 5.23F-2
E,(bs;) = E,(4.41) = 2.00E-3

Ey(byy) = Ep(bgy) = 5.03E-2
Ey(byp) = E,(1.85) = 4.58E-2
E,(bag) = E,(4.63) = 1.53E-3

Ey(byz) = Ep(bgp) = 4.43E-2

& R * b
b = £.33E~6 ® 0.51 ® 1.332E-3 [38.225 * 5 03E-2 -

2 0.174

37.225 ,
0.184

4.43E-2]



rem mrem
1.65E-9 hr = 1.45E-2 yr

-
"

Co-58

m
]

0.810 Mev rem - cm? - sec
K(0.810) = 2.10E-6 hr - Mev

Ci dis
1.2€-7 555 * 3.7€4 sec-uCi * 0.99 a?z = 4.40E-3 Eﬁff!'sec

A, = 30.34

wy
"

A, = 1-A;, = -29.34
@, = -0.10116
@, = =0.05163

= 1
Mg 0.165 cm

0.148 cm !

Pst

g2 = 0.156 cm !

pux = 0.165 cm ' * 10.16 cm = 1.68

o
—
N

byy = 1.51

byz = 1.59

by = by

+

Ht = 1.68 + 0.165 * 15.24 = 4.19

3.77

bs,

byp = 3.97

E,(by,) = 7.31E-2

E,(bsy) = 4.05E-3
Ex(byy) = Ej(bsy)

£,(byz) = 6.38E-2

6.91E-2

E,(bsg) = 3.20E-3
Es(byz) = Ep(baz) = 6.06E-2

§ = 2.106E-6 *20.81 * 4.40E-3 [goizg x 6. 91F-2 - %2ig%‘ * 6.06E-2]

rem mrem
0 = 1.046-8 hr = 9.116-2 yr



mrem

Total Co-58 D = 1.06E-1 yr

=1n2*3

65.25 mrem

1 yr. decay total Co-58 D = 0.160% ~  70.78 = 2.97 E-3 yr

Co-60

E=1.173 Mev
K(E) = 1.90E-6

Ci
1.26-7 ca¥ *

24,246

rem - cm? - sec
hr = Mev

dis
3.7E4 sec-uC

v
"

>
-
"

A, = 1-A, = -23.246

a; = -0.0672
a, = -0.0139
Mg = 0.138 cm !
M1 = 0.129 cm !
Mgz = 0.136 cm !
b, = ux = 0.138 cm ! * 10.16 cm
by = 1.31
bye = 1.38
by = by +pt =140+ 0.138 cm
bs; = 3.26
byp = 3.45
t3(by,) = 9.64E-2
E,(byy) = 7.38E-3

8.90E-2

Ea(byy) - Ep(byy)
E,(byg) = 8.39E-2
E,(bsy) = 5.80E-3

E;(bys) = Ep(bsg) = 7.81E-2

f & 1 3¥§ = 4.44E-3 cm® - sec

= 1.40

1 * 15.24 cm = 3.50

«f R -
6=1.90667 1.173 7 4. €3 (28.208 « g gog-2 - 2:-238 » 7.816-2)



rem mrem
D =1.676-8 hr = 1.476-1 yr

Co-60  E=1.332Mev . .
K(E) = 1.83E-6  hr - Mev

Ci dis
1.2E-7 %ﬁf * 3.7€4 sec-pCi * 1 E%Z = 4.44E-3 Eiﬁ‘!LEEE

w
]

A, = 23.059
A, = 1-A, = -22.059
a; = =0.0625

a, = -0.0095

g, = 0.130 cm !

M1 = 0.122 cm' !
Mz = 0.129 cm !

0.130 cm * * 10.16 cm = 1.32

by = px =
by = 1.24
by = 1.31
by = by + pt =1.32+0.130 cm ! * 15.24 cm = 3.30
ba; = 3.09
bap = 3.27

Ey(byy) = 1.11E-1
Ez(b3l) = 9,.42E-3

Ez(b]l) o Ez(b3l) = 1.02E-1
E,(byg) = 9.64E-2
E,(bgg) = 7.38E-3

Ez(biz) - E?(baz) = 8.90E-2

_ 1.B3E-6 * 1.332 * 4.44F-3  .23.059 , _ 22.059 ,
b = 2 (55123 ™ 0.102 - 575 * 0.089]

rem mrem
0 = 2.206-8 Thr = 1.93E-1 yr




' mrem
Total Co-60 D = 3.4E-1 yr

cIn2 * 1 mrem

1 yr. decay total Co-60 0 = 0.34 * e = 5.26 = 2.98(-1 yr
. mrem
Total D = 4.46E-1 yr




Conclusions:

For dose rate at the ground level center, the source may be approximated by an
infinite slab. The waste is spread 6" (15.24 cm) thick with a 4" (10.16 cm)
soil covering. Neglecting decay during the year:

1) For continuous exposure:

Total Dose Rate (center) ~ 0.5 mrem/yr

Total Dose Rate (boundary) ~ 0.25 mrem/yr

After one year the total dose rate at the center will be 0.3 mrem/yr.

For 2000 hr/yr continuous exposure:

Total Dose Rate ~ 0.1 mrem/yr




