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1.0 OBJECTIVES

The purpose of this calculation is to evaluate a total DBA-LOCA control room dose. This
analysis includes control room doses from the following DBA-LOCA radiation sources:

* Contamination of the control room atmosphere by the intake or infiltration of the

radioactive material contained in the radioactive plume released from the facility,

Radiation shine from the external radioactive plume released from the facility,

* Contamination of the control room atmosphere by the intake or infiltration of airborne

radioactive material from areas and structures adjacent to the control room envelope,

Radiation shine from radioactive material in buildings adjacent to the control structure;
includes containment, reactor building and turbine building,

* Radiation shine from radioactive material in systems and components inside or external
to the control room envelope, e.g., piping, components and radioactive material- buildup in
HVAC filters.

2.0 CONCLUSIONS AND RECOMMENDATIONS

The dose acceptance criterion for the control room under accident conditions is given in
10CFR50.67(b)(2)iii and is 5 Rem total effective dose equivalent (TEDE) for the duration of the

accident. The calculated Control Room Habitability Envelope dose for areas requiring
continuous occupancy post-accident are as follows and are within the regulatory limit:

Control Structure Elevation 729'-1" (All areas except Rooms 4.11 Rem TEDE
C-401 & C-402, includes Main Control Room)

Control Structure Elevation 741'-1" (All areas except Rooms 4.11 Rem TEDE
C-413 and C-414, includes Technical Support Center)

STA Office (Room C-401), Operational Support Center 4.79 Rem TEDE

(Room C-402), Electrical Equipment Room (Room C-413),
NRC conference room (Room C-414); Elevations 729'-1" & 741'-1"

, ~ . l...... ,fl-...•-_ __ € %€€• -i.... tN fnn u -- • t%nn tN,, A A A - - •---

Computer Room kRoom C-202), Elevation 698 -0 4.11 Rlem I EDEI
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3.0 ASSUMPTION AND DATA

The following assumptions and input data are used to evaluate the total DBA-LOCA control
room doses:

3.1 All DBA-LOCA doses in this calculation are based on a reactor core thermal power of 4032
MWt.

3.2 All DBA-LOCA control room doses are based on full implementation of Alternate Source Terms
as defined in USNRC Regulatory Guide 1.183 (Reference 6.1). Per Regulatory Guide 1.183,
the following DBA-LOCA dose contributors are included in this analysis:

Contamination of the control room atmosphere by the intake or infiltration of the

radioactive material contained in the radioactive plume released from the facility,

* • Radiation shine from the external radioactive plume released from the facility,

Contamination of the control room atmosphere by the intake or infiltration of airborne
radioactive material from areas and structures adjacent to the control room envelope,

Radiation shine from radioactive material in buildings adjacent to the control structure;
includes containment, reactor building and turbine building,

Radiation shine from radioactive material in systems and components inside or external
to the control room envelope, e.g., piping, components and radioactive material buildup in
HVAC filters,

3.2 The control room habitability envelope (CRHE) is defined in SSES FSAR Figure 6.4-1A
(Reference 6.2.a). Floor plans of the control structure are given in the Reference 6.2.b and
6.2.c drawings. The areas located iriside the control structure habitability envelope include the
following rooms: Control Room, Technical Support Center (TSC), Operational Support Center
(OSC), computer, relay, cable spreading and HVAC and battery rooms for both Units 1 and 2.

The control room habitability envelope is designed with adequate radiation protection to permit
access and occupancy of the control room under accident conditions without personnel
receiving radiation exposures in excess of specified values. Although all areas of the control
structure envelope are designed for habitability following a DBA-LOCA, not all areas inside the
envelope require continuous occupancy. The following areas inside the control structure are
designated as requiring continuous occupancy following a DBA-LOCA:
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Control Structure Elevation 729'-0" (All areas)
Control Structure Elevation 741 '-1" (All areas)
Computer Room (Room C-202) at Elevation 698'-0"

DBA-LOCA doses for these three areas are evaluated assuming that continuous occupancy as
defined in RG 1.183 is required.

Post-accident doses for areas not continuously occupied in the control structure are also
evaluated. These results can be used to evaluate post-accident exposures to these areas on a
case-by-case basis for frequent or infrequent occupancy or access, if required post-accident.

3.3 The DBA-LOCA control room and offsite doses from the radioactive plume are evaluated in EC-
RADN-1 125 (Reference 6.3). The CRHE dose due to contamination of the atmosphere by the
intake or infiltration of the radioactive material contained in the radioactive plume is 3.94 Rem
TEDE. The CRHE dose due to direct shine from the DBA-LOCA external radioactive plume
released from the facility is 0.0495 Rem EDE. The direct shine dose from control structure
elevation 806'-0"airbome is 0.0435 Rem EDE on elevation 783'-0" of the CRHE and is negligible
on all CRHE elevations below 783'-0".

In addition to doses from the radioactive effluent plume, DBA-LOCA activity sources are also
obtained from EC-RADN-1 125. This includes airborne activity inside containment and the
reactor and turbine buildings, activity in the suppression pool and activity buildup on the SGTS
filter.

The following activity sources are obtained from EC-RADN-1 125, Appendix A:

a. DBA-LOCA Primary Containment Airborne Activity (EC-RADN-1 125, Table A-1 1)
b. DBA-LOCA Suppression Pool Activity (EC-RADN-1 125, Table A-7)
c. DBA-LOCA Reactor Building Airborne Activity (EC-RADN-1 125, Table A-5;

Includes both containment leakage and ESF leakage DBA-LOCA activity transport
paths)

d. DBA-LOCA Turbine Building Airborne Activity (EC-RADN-1 125, Table A-10;
Includes both bypass leakage and MSIV leakage DBA-LOCA activity transport
paths)

e. Activity Buildup On Standby Gas Treatment System Filter For DBA-LOCA (EC-
RADN-1 125, Table A-6; Includes both containment leakage and ESF leakage
DBA-LOCA activity transport paths)

Sourre vnhl imp i used in the FC-RAF)N-1 1 95 dnos analysis fnr these Qni irr-c nrz qQ f llnwr"
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Suppression Pool Water Volume = 132,000 ft3

Drywell Free Volume = 239,600 ft3

Wetwell Free Volume = 148,590 ft3

Total Primary Containment Free Volume= 388,190 ft3

Reactor Building (Zone I & III Isolation) = 4,156,600 ft3 with 50% mixing = 2,078,300 ft3

Reactor Building (Zone 1, 11, 111 Isolation)= 5,755,200 ft3 with 50% mixing = 2,877,600 ft3

3.4 The DBA-LOCA activity source terms used in calculation EC-RADN-1 125 for the effluent plume
are based on 60 dose significant isotopes identified in Reference 6.4 Table 1.4.3.2-3, for use in
the RADTRAD computer code. The 60 radionuclides that are contained in the RADTRAD code
were selected based upon a study that determined that those 60 radionuclides have the
greatest impact on offsite dose. An analysis is given in EC-RADN-1 135 (Reference 6.5) which
evaluates the use of these same 60 isotopes for direct shine dose calculations. Results of EC-
RADN-1 135 show that use of the RADTRAD 60 isotope model for direct shine doses require
correction factors to account for the isotopes not considered. These correction factors are
based on time post-accident and on source material and thickness of radiation shielding
material.

The 60 dose significant RADTRAD isotopes are as follows:

RADTRAD DBA-LOCA Activity Source Term
6U Uose Si niticant Isotopes

Co-58 Zr-95 Te-131m La-141
Co-60 Zr-97 Te-132 La-142
Kr-85 Nb-95 1-131 Ce-141
Kr-85m Mo-99 1-132 Ce-143
Kr-87 Tc-99m 1-133 Ce-144
Kr-88 Ru-103 1-134 Pr-143
Rb-86 Ru-105 1-135 Nd-147
Sr-89 Ru-106 Xe-133 Np-239
Sr-90 Rh-105 Xe-135 Pu-238
Sr-91 Sb-127 Cs-134 Pu-239
Sr-92 Sb-129 Cs-1 36 Pu-240
Y-90 Te-27 Cs-137 Pu-241
Y-91 Te-127m Ba-139 Am-241
Y-92 Te-129 Ba-140 Cm-242
Y-93 Te-129m La-140 Cm-244

11
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Dose correction factors for the RADTRAD 60 isotope source term are obtained from EC-RADN-
1135 and are as follows:

AST LIQUID SOURCES --- COMPARISON OF DIRECT SHINE DOSE RESULTS FOR 183
ISOTOPE AND 60 ISOTOPE RADTRAD AST SOURCES

Time Direct Shine Dose Correction Factor
Post-Accident Ratio Of Dose Rates

(hrs) 183 Isotopes / 60 RADTRAD Isotopes
Unshielded 6 In 1 Ft 1.5 Ft 2 Ft 2.5 Ft 3 Ft

Concrete Concrete Concrete Concrete Concrete Concrete
1 1.201 1.278 1.387 1.531 1.716 1.964 2.303
2 1.12 1.16 1.2 1.26 1.41 1.51 1.69
4 1.06 1.08 1.09 1.10 1.2 1.26 1.32
8 1.017 1.023 1.033 1.048 1.069 1.096 1.113

16 1.01 1.01 1.01 1.01 1.02 1.03 1.05
24 1.006 1.006 1.006 1.006 1.007 1.008 1.009

I I
AST AIRBORNE SOURCES --- COMPARISON OF DIRECT SHINE DOSE RESULTS FOR

183 ISOTOPE AND 60 ISOTOPE RADTRAD AST SOURCES
Time Direct Shine Dose Correction Factor

Post-Accident Ratio Of Dose Rates
(hrs) 183 Isotopes / 60 RADTRAD Isotopes

Unshielded 6 In 1 Ft 1.5 Ft 2 Ft 2.5 Ft 3 Ft
Concrete Concrete Concrete Concrete Concrete Concrete

1 1.185 1.207 1.237 1.271 1.302 1.332 1.364
2 1.13 1.13 1.15 1.16 1.17 1.17 1.25
4 1.07 1.07 1.10 1.11 1.09 1.1 1.15
8 1.040 1.037 1.033 1.034 1.041 1.052 1.065
16 1.02 1.01 1.01 1.01 1.01 1.01 1.02
24 1.016 1.012 1.010 1.008 1.007 1.007 1.008

4b
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AST LIQUID SOURCES - COMPARISON OF DIRECT
SHINE DOSE RESULTS FOR 183 ISOTOPE AND 60

ISOTOPE RADTRAD AST SOURCES
Time Direct Shine Dose Correction Factor

Post-Accident Ratio Of Dose Rates
(hrs) 183 Isotopes 1 60 RADTRAD Isotopes

8 Ft. Concrete Shielding
1 48.351
2 29
4 17.5
8 9.49
16 4
24 1.408

3.5 The MICROSHIELD Version 5.01 computer code is used to evaluate direct radiation dose rates.
(Reference 6.6)

3.6 The activity release path for DBA-LOCA MSIV leakage is the Isolated Condenser Treatment
Method (ICTM). This leakage treatment method takes advantage of the volume in the main
condenser to provide hold-up and plate-out of fission products that may leak from closed MSIVs.
The condenser is isolated from the turbine building and the outside environment. MSIV leakage
that enters the condenser is subsequently released to the turbine building from the low pressure
turbine seals (Reference 6.8, Volume 2, Section 4.3.1.1). The turbines are located on the
turbine operating deck, elevation 729'-0" of the turbine building. The turbine deck airspace
volume is evaluated in EC-033-1011 (Reference 6.7) and is 4,564,350 ft3. The turbine building
DBA-LOCA airborne activity concentration for this evaluation is conservatively calculated
assuming no mixing of activity with other areas of the turbine building and conservatively
assuming a turbine deck airspace volume of 4,000,000 ft3.

3.7 A composite overview of reactor/primary containment/reactor building layout is given in the
Reference 6.9 design drawings.

3.8 Plant general floor plans and arrangements are given in the Reference 6.10 and 6.11 design
drawings.

3.9 Layout and dimensions for the control building floor plans are given in the Reference 6.12 civil
drawings.

.10 Layout and dimensions for the reactor building floor plans are given in the Reference 6.13 civil
drawings.



For Information Only

d -1 PP&L CALCULATION SHEET
ept. Rad. & Eff. Tech. PROJECT Caic. No. EC-RADN-1129
ate 08/31/2005 DBA-LOCA Total Control Room

Designed By T.F. Mackay Dose Sh. No. 10
Checked By M.M.Waselus

3.11 Consistent with the requirements of Regulatory Guide 1.183, Section 4.2.6 (Reference 6.1), for
areas inside the CRHE that require continuous occupancy (See Section 3.2) the'dose receptor
for these analyses is the hypothetical maximum exposed individual who is present in the control
room for 100% of the time during the first 24 hours after the event, 60% of the time between 1 day
and 4 days, and 40% of the time from 4 days to 30 days.

3.12 SSES Calculation EC-076-1003 (Reference 6.14) identifies the locations of Post-LOCA
contained radiation sources. The scope of EC-076-1003 includes the plant systems that may
contain post-LOCA radiation sources as identified in NUREG-0737, Item ll.B.2, Plant Shielding.
The systems evaluated include HPCI, RCIC, RHR (LPCI), Shutdown Cooling, Suppression Pool
Cooling and Containment Spray modes, Core Spray, Main Steam Line drains, Process
Radiation Monitoring (Containment Atmosphere Monitoring, Plant Vent Stack Sampling and
Post Accident Sampling), instrument lines classified as extensions of primary containment and
the H20 2 Analyzer System.

.13 The Standby Gas Treatment System filter assembly unit is shown in SSES drawing FF108710,
Sheet 2601 (Reference 6.15). The following data is obtained:

a. Overall dimensions of the High Efficiency Charcoal Adsorber (HECA) filter unit are:
Height =8'-1½"
Width =9'-11/".

Depth = approximately 5 ft
b. Weight of charcoal in the HECA filter unit = 6920 lb @ 28 Ib/ft 3

3.14 Piping specifications are obtained from SSES Drawing A106304 (Reference 6.17) and are as
follows:
a. 12 " and 14" GBB -- 0.375" nominal wall

b. 10" GBB -- Schedule 40

3.15 Pipe data and dimensions are obtained from Reference 6.18 and are as follows:

a. 12" pipe, 0.375" nominal wall
Inside diameter = 12 in; Radius = 12 in /2 = 6 in
Wall thickness = 0.375 in

b. 14" pipe, 0.375" nominal wall
Inside Diameter = 13.250 in; Radius = 13.250 in /2 6.625 in
Wall thickness = 0.375 in

c. 10" Schedule 40 pipe
Inside Diameter = 10.02 in; Radius = 10.02 in / 2 = 5.01 in
Wall thickness = 0.365 in
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4.0 METHODOLOGY

The total DBA-LOCA control room dose consists of the sum of the doses from the following
DBA-LOCA radiation sources:

Contamination of the control room atmosphere by the intake or infiltration of the

radioactive material contained in the radioactive plume released from the facility.

* Radiation shine from the external radioactive plume released from the facility.

Contamination of the control room atmosphere by the intake or infiltration of airborne
radioactive material from areas and structures adjacent to the control room envelope.

Radiation shine from radioactive material inside containment.

* Radiation shine from radioactive material inside the reactor building.

* Radiation shine from radioactive material inside the turbine buildings.

Radiation shine from radioactive material in systems and components inside or external
to the control room envelope, e.g., piping, components and radioactive material buildup in
HVAC filters.

Direct shine doses are evaluated using the MICROSHIELD computer code and DBA-LOCA
activity source terms obtained from EC-RADN-1 125. Dose correction factors for use of the 60
isotope RADTRAD source term are applied.

A log-log integration of dose rate versus time is performed to determine the 30 day integrated
control room dose.

The following areas inside the control structure are designated as requiring continuous
occupancy following a DBA-LOCA:

Control Structure Elevation 729'-0" (All areas)
Control Structure Elevation 741'-1" (All areas)
Computer Room (Room C-202) at Elevation 698'-0"

DBA-LOCA doses for these three areas are evaluated assuming that continuous occupancy as
defined in RG 1.183 is required.
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Post-accident doses for areas not continuously occupied in the control structure are also
evaluated. These results can be used to evaluate post-accident exposures to these areas on a
case-by-case basis for frequent or infrequent occupancy or access, if required post-accident.
The doses for these areas take into account the RG 1.183 occupancy factors. Results can then
be adjusted for the actual access or occupancy requirements.

4.1 DBA-LOCA Activity Source Terms

DBA-LOCA activity source terms in Curies as a function of time post-accident are obtained from
EC-RADN-1 125. For ease of input into the MICROSHIELD computer code, the EC-RADN-1 125
DBA-LOCA activity sources were sorted alphabetically by nuclide and are given in the following
Tables:

Table 1. DBA-LOCA Primary Containment Airborne Activity
Table 2. DBA-LOCA Suppression Pool Activity
Table 3. DBA-LOCA Reactor Building Airborne Activity
Table 4. DBA-LOCA Turbine Building Airborne Activity
Table 5. Activity Buildup On Standby Gas Treatment System Filter For DBA-LOCA.

DBA-LOCA activity source concentrations in pCi/cc are evaluated by dividing the Table 1
through 4 activity sources by the appropriate source volumes and converting units to
microcuries and cubic centimeters. An activity concentration source term for the SGTS filter is
not required. The following volumes are used (See Sections 3.3 and 3.6):

Suppression Pool Water Volume = 132,000 ft3

Primary Containment = 239,600 ft3 (Conservatively assume drywell mixing only)
Turbine Building = 4,000,000 ft3

Reactor Building Free Volume = 4,156,000 ft3 1 2 = 2,078,000 ft3 (conservatively assuming Zone
I & III isolation with 50% mixing)

DBA-LOCA activity concentrations for primary containment, the suppression pool and the
reactor and turbine buildings are given in the following tables:

Table 6. DBA-LOCA Primary Containment Airborne Activity Concentration
Table 7. DBA-LOCA Suppression Pool Activity Concentration
Table 8. DBA-LOCA Reactor Building Airborne Activity Concentration
Table 9. OBA-LOCA Turbine Building Airborne Activity Concentration
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4.2 Integration Of DBA-LOCA Direct Shine Dose Rates

Since DBA-LOCA dose rate as a function of time post-accident changes exponentially and since
the post-accident time intervals used in this analysis were selected to ensure that a linear
approximation may be used to represent the dose rate between adjacent time interval data
points, i.e. data points (ti, di) and (t 2 , d2), a log-log integration of dose rate versus time is
performed to determine 30 day integrated doses. Thus,

In(d) = A, + A2 In(t)

where•

d, = dose rate at time b

d2 = dose rate at time t2

In(t2) In(d) - In(t1) In(d2)
In(t2)- In(t,)

In(d 2) - ln(d,)
A = In(t2) -In(t,)

Solving for d yields:

d: eAi tA2

Integrating d with. respect to t gives:

b

D= fddt
a

D= eAi[ A2+1 a A2+1

A2 +
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The integrated dose D over successive time intervals is calculated using the above methodology
and the results summed to obtain the 30 day integrated dose. Direct shine dose correction
factors for the 60 isotope RADTRAD source are applied to MICROSHIELD calculated dose
rates prior to integration. Regulatory Guide 1.183 occupancy factors (See Section 3.11) are
applied to the appropriate time step integrated doses prior to summing integrated doses over 30
days.

4.3 Evaluation Of Dose Due to Intake Or Infiltration Of Radioactive Material Contained In The
Effluent Plume

The DBA-LOCA control room and offsite doses from the radioactive plume are evaluated in EC-
RADN-1 125 (Reference 6.3). The control room dose due to contamination of the control room
atmosphere by the intake or infiltration of the radioactive material contained in the radioactive
effluent plume is 3.93 Rem TEDE.

4.4 Evaluation Of Dose Due To Radiation Shine From The Radioactive Effluent Plume

The direct shine to the control structure from the post-LOCA external radioactive plume is
evaluated in EC-RADN-1 125 (Reference 6.3) and is 0.0515 Rem EDE. The direct shine into the
CRHE from airborne activity in control structure elevation 806'-0" is also evaluated in Reference
6.3 and is 0.0454 Rem EDE on CRHE elevation 783'-0".

4.5 Evaluation Of Dose Due To Contamination Of The Control Room Atmosphere By The Intake Or
Infiltration Of Airborne Radioactive Material From Areas And Structures Adiacent To The Control
Room Envelope

In December of 2004, tracer gas inleakage tests were performed on the CRHE by Lagus
Applied Technology, Inc. and NCS Corporation. Air inleakage rate into the CRHE was
determined with the Control Room Emergency Outside Air Supply System (CREOASS)
operating in two filtered emergency pressurization modes (A and B train).

As stated in the report provided by Lagus Applied Technology, Inc. and NCS Corporation,
statistically, the inleakage value for both tests is zero, since the values lie within the 95%
uncertainty limits. Conservative methodology recommends that the 95% upper confidence limit
values be assumed for CRHE inleakage rate.



or Information Only

PP&L CALCULATION SHEET,ept. Rad. & Eft. Tech. PROJECT Caic. No. EC-RADN-1129

ate 08/31/2005 DBA-LOCA Total Control Room

Designed By T.F. Mackay Dose Sh. No. 15
Checked By M.M.Waselus

The infiltration rate to the control structure for design basis accident analysis is assumed to be
500 scfm at the Control Room intake, plus an additional 10 scfm attributed to leakage through
improperly sealed doors or by personnel ingress and egress.

Since the tracer gas inleakage tests statistically yielded a CRHE infiltration rate of zero, it was
determined that the most likely entry point of inleakage is at the CRHE intake. Consequently,
the inleakage and intake x/Qs are the same. Therefore, there is no inleakage or infiltration of
airborne radioactive material from areas and structures adjacent to the control room envelope.

4.6 Evaluation Of Radiation Dose Due To Shine From Containment

The layout of the control structure with respect to primary containment is shown in the
Reference 6.9, 6.10 and 6.11 plant design drawings. It can be seen that there is a direct shine
dose contribution to the control structure from primary containment DBA-LOCA airborne and
surface plateout activity. The control structure is shielded from primary containment DBA-LOCA
sources by the 6 ft thick concrete primary containment wall and the 3 ft thick concrete wall
located between the control structure and reactor building at Column Line P. The direct shine
dose to the control structure from primary containment is conservatively based on source-
receptor dimensions obtained at plant elevation 729'-1". Per Reference 6.9.c, since the primary
containment wall slants away from the control structure, using dimensions at 729'-1"
conservatively minimizes the distance from the primary containment airborne source to areas
inside the control structure that require continuous occupancy. Also, the control room is actually
located on elevation 729'-1" of the control structure.

The direct shine dose rates inside the control structure are evaluated using Unit 1 source-
receiver geometry. Since the source-receiver geometry for Unit 2 is the same as Unit 1, the
containment shine dose results are applicable to both units.

The dose receptor point inside the control structure is at the minimum distance between the
control structure and primary containment (For Unit 1, this is at the northeast corner of the
control structure). Using dimensions obtained from the Reference 6.10.j, 6.11 .d and scaling
distances from Reference 6.9.c, the source-receptor geometry for direct shine to the control
structure from primary containment is shown in Figure 1.

The MICROSHIELD computer code is used to evaluate dose rate inside the control structure as

a function of time post-accident. Primary containment is conservatively modeled as an

equivalent cylinder-shield at side using dimensions obtained at plant elevation 729'-1". The
equivalent source height is calculated based on the primary containment inside radius of 35.75
ft at elevation 729'-1" and a drywell free volume of 239,600 ft 3. Using the data given in Figure 1,
the MICROSHIELD model is as follows:
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MICROSHIELD MODEL - Primary Containment
Geometry 7 - Cylinder Volume - Side Shields
Height = 59.67ft
Radius = 35.75 ft
Wall Clad = 0
X = 59.52 ft
Y = Height / 2 = 59.67 ft / 2 = 29.835 ft
Z=0
Activity Source: Table 1
Source Material: air
Shield: 9.36 ft concrete (sum of 6.36 ft equivalent primary containment shield wall + 3 ft

control structure wall; slant path through control structure wall
conservatively neglected)

Buildup: concrete

The MICROSHIELD Version 5.01 computer code outputs for the containment direct shine dose
analysis are given in Attachment 3. These dose rates and the analysis of the 30 day TID dose
using the log-log integration methodology given in Section 4.2 of this calculation are
summarized in Table 10. The maximum direct shine dose rate to the control room occurs at 2
hours post-accident and is 9.3E-04 mr/hr. The 30 day TID to the CRHE is 2.86E-06 Rem.
These doses are evaluated without airborne dose correction factors for the 60 Isotope
RADTRAD source term since a correction factor for 9.36 ft of concrete was not evaluated in EC-
RADN-1 135. However, even with a significant airborne dose correction factor for the 60 isotope
RADTRAD source, the 30 day direct shine dose to the CRHE from containment will still be
negligible (i.e <0,0001 Rem). These doses are applicable to all elevations of the CRHE.

Note: The activity source terms provided in Table I are based on a secondary
containment bypass leakage rate of 15 scfh (Ref. EC-RADN-1125, Revision 3). Since the
change in the containment airborne sources for 15 scfh versus 9 scfh (Reference EC-
RADN-1125, Revision 2) was a decrease affecting the third significant digit, the
MICROSHIELD code was not re-run for this insignificant change. The MICROSHIELD
computer code outputs given in Attachment 3 are conservative for 15 scfh but still reflect
a bypass leakage rate of 9 scfh.

4.7 Evaluation Of Radiation Dose Due To Shine From The Reactor Building

The layout of the control structure and the reactor building is shown in the Reference 6.10 and
6.11 plant design drawings. It can be seen that there is a direct shine dose contribution to the
control structure from DBA-LOCA airborne activity inside the reactor building. For the case
where two reactor building ventilation zones isolate, the reactor building shine dose contribution
to the control structure is from one unit only. For the case where three reactor building
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ventilation zones isolate, the reactor building shine dose is from both units. Since the reactor
building DBA-LOCA activity concentration given in Table 8 is conservatively based on the
minimum reactor building source volume (Zone I & III isolation), the MICROSHIELD model used
for this analysis is also based on the dose contribution for Zone I and III isolation. A dose
receiver point at Column Line 29 is provided so that the MICROSHIELD dose results can be
adjusted to obtain doses for three zone isolation by accounting for the dose contribution from
both reactor buildings and the change in the airborne activity concentration.

The control structure is shielded from reactor building airborne activity by the 3 ft thick concrete
shield wall between the reactor building and control structure located at Column Line P.
Reference 6.10.h shows a cross sectional view of the reactor building and control-structure. It
can be seen that since the direct shine dose into the control structure is dependent on the
reactor building airborne source volume, the dose contribution from each floor elevation does
not vary significantly. As a result, a single conservative reactor building source model is used to
represent all reactor building floor elevations. It is based on reactor building floor elevation 719'-
1" which is also the reactor building dose contributor to the control room on elevation 729'-0"- of
the control structure. The reactor building source volume is also based on reactor building
ventilation two zone mixing and the dose contribution from a single unit. The reactor building
airborne source extends from Column Line 26 to 29 in the north-south direction, Column Lines P
to U in the east-west direction and is between floor elevations 719'-0" and 749'0". No credit is
taken for the shielding effects of reactor building interior concrete walls including the primary
containment wall. From References 6.10.h, 6.11.d and 6.13, the reactor building source
dimensions are as follows:

Length = Column P to Column U
= 134 ft - 1'-6" concrete a Column P - 1'-6" concrete at Column U
= 131 ft

Width = Column 26 to Column 29 = 63 ft

Height = Floor Elevation 749'-1" - Floor Elevation 719'-1" - 1-9" floor slab thickness
= 28 ft - 3 in

Since the MICROSHIELD model is for Zone I & Ill isolation and since Zone I, II & III isolation
must also be considered, two dose receptor points inside the control structure are used in the
MICROSHIELD single unit model. For the case of Zone I & III mixing and a dose contribution
from one unit, the maximum dose rate inside the control structure is at the source centerline (i.e.
midpoint between Column Lines 26 and 29). For the case where three reactor building
ventilation zones isolate and the shine dose is from both units, the maximum dose rate inside
the CRHE is at Column Line 29. The results of the single unit MICROSHIELD model at Column

*29 are multiplied by a factor of 2 to obtain the shine dose rate from both units and is then
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corrected for source volume by multiplying by the ratio of zone isolation volumes (2,078,150 /
2,877,600 = 0.722).

The MICROSHIELD computer code is used to evaluate dose rate inside the control structure as
a function of time post-accident. The reactor building is modeled as a stab source with shields
at side. The MICROSHIELD model is as follows:

MICROSHIELD MODEL - Reactor Building
Geometry 13 Rectangular Volume
Length = 131 ft
Width = 63 ft
Height = 28 ft - 3 in
X=131 ft+3ft+0.5ft=134.5ft
Y = Height / 2 = 28,25 ft / 2 = 14.125 ft
Z = Width / 2 = 63 ft / 2 = 31.5 ft
Activity Source: Table 8
Source Material: air
Shield: 3 ft concrete
Buildup: air (results in highest dose)

The MICROSHIELD Version 5.01 computer code outputs for the reactor building direct shine
dose analysis are given in Attachment 4. These dose rates and the analysis of the 30 day TID
dose using the log-log integration methodology given in Section 4.2 of this calculation are
summarized in Tables 11 and 12. The highest DBA-LOCA reactor building shine dose to the
CRHE results for Zone I and Ill mixing. From Table 11, the maximum direct shine dose rate to
the control room occurs at 4 hours post-accident and is 5.43 mr/hr. The 30 day TID to the
CRHE is 0.0456 Rem EDE. These doses are applicable to all elevations of the CRHE.

4.8 Evaluation Of Radiation Dose Due To Shine From The Turbine Buildings

The layout of the control structure with respect to the turbine building is shown in the Reference
6.9, 6.10 and 6.11 plant design drawings. It can be seen that there is a direct shine dose
contribution to the control structure from DBA-LOCA airborne activity inside the turbine building.
DBA-LOCA activity transport pathways into the turbine building are containment leakage that
bypasses the reactor building and MSIV leakage. The turbine building DBA-LOCA airborne
source obtained from EC-RADN-1 125 (See Section 3.3) is based on the sum of the activity from
both of these pathways and conservatively neglects any activity loss from the turbine building
due to building leakage.
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The activity release path for DBA-LOCA MSIV leakage is the Isolated Condenser Treatment
Method (ICTM). This leakage treatment method takes advantage of the volume in the main
condenser to provide hold-up and plate-out of fission products that may leak from closed MSIVs.
The condenser is isolated from the turbine building and the outside environment. MSIV leakage
that enters the condenser is subsequently released to the turbine building from the low pressure
turbine seals (Reference 6.8, Volume 2, Section 4.3.1.1). The turbines are located on the
turbine operating deck, elevation 729'-0" of the turbine building. The turbine deck airspace
volume is evaluated in EC-033-1011 (Reference 6.7) and is 4,564,350 ft3.

DBA-LOCA bypass leakage is a transport pathway that can result in containment activity
leakage bypassing the reactor building. The primary source of this transport path is
containment leakage through systems. The most likely release point for this activity transport
pathway into the turbine building is through components located on floor elevations below the
operating deck.

In order to conservatively evaluate the direct shine dose to the control room from turbine
building DBA-LOCA airborne activity, it is assumed that all MSIV and bypass leakage is
released to the turbine operating deck. Airborne activity concentrations are conservatively
calculated assuming no mixing of activity with other areas of the turbine building and
conservatively assuming a turbine deck airspace volume of 4,000,000 ft3.

The control structure is shielded from DBA-LOCA turbine building airborne sources by the
concrete wall located between the two buildings. This wall varies in thickness and provides
either 2.5 ft or 3 ft of concrete shielding from turbine building airborne sources. Reference
6.10.h shows a cross sectional view of the turbine building and control structure. It can be seen
that the operating deck is the largest turbine building airborne source for shine to the control
structure. This is true because other floor elevations are divided into much smaller rooms with
internal concrete shield walls. Also, all of the DBA-LOCA turbine building airborne activity is
assumed to be on the operating deck.

From References 6.10.d, 6.10.h and 6.7, the turbine building source dimensions are as follows:

Length = Column G to Column N = 163 ft

Height = Elevation 786'-0 - Floor Elevation 729'-0" = 57 ft

Free Volume = conservatively assume 4,000,000 ft3

Therefore,
Width = 4,000,000 ft 3 / (163 ft x 57 ft) = 430.52 ft
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The MICROSHIELD computer code is used to evaluate dose rate inside the control structure as
a function of time post-accident. Doses are evaluated for both 2.5 ft and 3 ft concrete shielding
between the turbine building and CRHE. The turbine building is modeled as a slab source with
shields at side. The MICROSHIELD model is as follows:

MICROSHIELD MODEL - Turbine Building
Geometry 13 Rectangular Volume
Length = 163 ft
Width = 430.52 ft
Height = 57 ft in
X = 163 ft + 2.5 ft + 0.5 ft = 166 ft (for 2.5 ft concrete shield wall)

= 163 ft + 3 ft + 0.5 ft = 166.5 ft (for 3 ft concrete shield wall)
Y = Height / 2 = 57 ft / 2 = 28.5 ft
Z = Width / 2 = 430.52 ft / 2 = 215.26 ft
Activity Source: Table 4
Source Material: air
Shield: 2.5 ft, 3 ft concrete
Buildup: air (results in highest dose)

The MICROSHIELD Version 5.01 computer code outputs for the turbine building direct shine
dose analysis are given in Attachment 5. These dose rates and the analysis of the 30 day TID
dose using the log-log integration methodology given in Section 4.2 of this calculation are
summarized in Tables 13 and 14. The highest DBA-LOCA turbine building shine dose to the
CRHE results for 2.5 ft of concrete shielding. From Table 13, the maximum direct shine dose
rate to the control room occurs at 8 hours post-accident and is 0.94 mr/hr. The 30 day TID to
the CRHE is 0.0169 Rem EDE. These doses are conservatively assumed applicable to all
elevations of the CRHE.

4.9 Evaluation Of Radiation Dose Due To Shine From Radioactive Material In Systems And
Components Inside Or External To The Control Room Envelope

This dose contribution to the CRHE includes radiation shine from DBA-LOCA radioactive
material sources in systems and components inside or external to the control room envelope,
e.g., piping, components and radioactive material buildup in HVAC filters.

The only HVAC system filters which contribute to the CRHE post LOCA doses are the Standby
Gas Treatment System (SGTS) filters. Per References 6.10.f and 6.10.h, the SGTS filters are
located outside the control room habitability envelope on control structure elevation 806'-0" and
will result in a direct shine dose contribution to the CRHE. The direct shine dose to the CRHE
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from activity buildup on the SGTS is included in this evaluation. The turbine building HVAC
system, which has both filtered and non-filtered exhausts, could be operating if offsite power is
not lost. However, the shine dose from the effluent plume evaluated in Section 4.4 already
evaluates doses from activity released from the turbine building assuming no filtration. Any
activity which could buildup on the turbine building HVAC exhaust filter has already been taken
into account for CRHE doses in the effluent plume direct shine dose analysis. The CREOAS
filter, which pre-treats the outside air makeup to the CRHE, is also located outside the control
room habitability envelope on control structure elevation 806'-0". The lower elevations of the
CRHE are shielded from the filter assembly by a minimum of 3 feet of concrete. The activity
buildup on these filters is expected to be insignificant relative to the SGTS filters and as such
the dose contribution to the CRHE from this filter is negligible.

SSES Calculation EC-076-1003 identifies the locations of Post-LOCA contained radiation
sources, The scope of EC-076-1003 includes those plant systems that may contain post-LOCA
radiation sources as identified in NUREG-0737, Item ll.B.2, Plant Shielding. The systems
evaluated include HPCI, RCIC, RHR (LPCI), Shutdown Cooling, Suppression Pool Cooling and
Containment Spray modes, Core Spray, Main Steam Line drains, Process Radiation Monitoring
(Containment Atmosphere Monitoring, Plant Vent Stack Sampling and Post Accident Sampling),
instrument lines classified as extensions of primary containment and the H20 2 Analyzer System.

The evaluation of radiation doses to the CRHE from contained DBA-LOCA sources is as
follows:

4.9.1 Direct Shine Dose From Standby Gas Treatment System Filters

Per References 6.10.f and 6.10.h, the Standby Gas Treatment System filter assembly is located
on control structure elevation 806'-0", outside of the CRHE. It consists of both high efficiency
particulate absorber (HEPA) and high efficiency charcoal adsorber (HECA) filter units. it can be
seen that the maximum direct shine dose into the CRHE from the SGTS filters will be on
elevation 783'-0" of the control structure which is the Heating and Ventilation Equipment Room
Area. This CRHE area does not require continuous occupancy post-accident. The closest
CRHE area requiring continuous occupancy post-accident is elevation 741'-1" which is the
location of the Technical Support Center. Direct shine doses to both the H&V Equipment Room
and the Technical Support Center are evaluated.

The concrete thickness of control structure floors located between the SGTS filters on elevation
806'-0" and the Technical Support Center at elevation 741'-1" are as follows:
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Control Structure Concrete Floor (1) Reference
Floor Elevation Thickness

806'-0" 3 ft 6.12.g
underneath SGTS

filters
783'-0" 1 ft 6.12.f
771'-0" 1 ft 6.12.e
754'-0" 1 ft 6.12.c

Note 1: No credit taken for thickness of decking

It is conservatively assumed for this analysis that all of the SGTS filter activity is contained in the
charcoal adsorber unit. This is a conservative assumption since it will concentrate all of the
SGTS filter activity into one source volume. The following dimensions and data for the SGTS
HECA filter unit is obtained from Reference 6.15 (see Section 3.11)

Overall dimensions of the HECA filter assembly:
Height - 8'-1/12"
Width - 9'-11/2
Depth = approximately 5 ft
Weight of charcoal = 6920 lb @ 28 lb/ft3 .

The MICROSHIELD computer code is used to evaluate the direct shine dose rate inside the
control structure as a function of time post-accident. The SGTS filter is conservatively modeled
as a rectangular volume source. The source volume is based on the overall filter dimensions.
The volume of the filter is (8'-1 1 2") x (9'-11/2") x (5') = 370.7 ft3 . An equivalent source density for
the SGTS filter is calculated as follows:

Overall source volume = 370.7 ft3 = 1.049E+07 cc
The volume of charcoal in the filter = 6920 lb / 28 lb/ft3 = 247.1 ft 3 = 6.997E+06 cc
Remaining source volume = 370.7 ft3 - 247.1 ft3 = 123.6 ft3 = 3.500E+06 cc

Conservatively assume that the remaining source volume is 95% air @ 0.00 122 gm/cc and
5% steel @ 7.86 gm/cc.

Therefore, equivalent source volume

((6920 lb x 453.59 gm /lb) + (0.95 x 3.500E+06 cc X 0.00122 gm/cc) +
(0.05 x 3.500E+06 cc x 7.86 gm/cc) / 1.049E+07 cc = 0.43 gm/cc
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The MICROSHIELD computer code is used to evaluate direct shine dose rates from the SGTS
filters on floor elevation 783'-0". The MICROSHIELD model for floor elevation 783'-0" is as
follows:.

MICROSHIELD Model SGTS Filters
Geometry 13 Rectangular Volume
Length = 8'-111z" = 97.5 in
Width = 9'-11/2" = 109.5 in
Height= 5 ft = 60 in
X = (8'-11".) + (Elevation 806'-0" - (Elevation 783'-0" + 6 ft above floor)) = 25-1½1"
Y = Height / 2 = 5 ft / 2 = 2.5 ft
Z = Width / 2 = 9'-1 Y2" /2 = 54.75 in
Activity Source: Table 5
Source Material: water with a source density of 0.43 gm/cc
Shield: 3 ft concrete
Buildup: concrete

Dose correction factors for the RADTRAD 60 isotope source term are provided in Section 3.4.
The correction factors obtained from EC-RADN-1 135 do not address a charcoal filter DBA-
LOCA source term. Based on the results given in EC-RADN-1 135, since the correction factors
increase with shield thickness and source density, using the EC-RADN-1 135 correction factors
for the AST liquid source and 3 ft of concrete shielding should be conservative for the SGTS
charcoal filter source which has an equivalent source density of 0.43 gm/cc. In order to verify
this assumption, the SGTS filter model was run using the MICROSHIELD SGTS model and the
AST liquid source term activity distribution from EC-RADN-1 135, Table 13. Using the EC-
RADN-1 135 methodology, results for the GROVE, ICRP38 and RADTRAD isotopic libraries at 1
hour post-accident (results in the highest dose correction factors) are as follows:

GROVE Case: 615.0 mr/hr
ICRP 38 Case: 3.062 mr/hr
Therefore, total 183 isotopes = 615.0 mr/hr + 3.062 mr/hr = 618.1 mr/hr
RADTRAD Case: 281.3 mr/hr

Ratio 183 Isotopes / RADTRAD for charcoal = 618.1 mr/hr / 281.3 mr/hr = 2.20
Ratio 183 Isotopes / RADTRAD for AST liquid source = 2.30 (See EC-RADN-
1135, Table 15)

It can be seen that the AST liquid source correction factor bounds the SGTS
model. Therefore, use of the dose correction factors for the AST liquid source is
conservative for use with the SGTS filter.
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The MICROSHIELD Version 5.01 computer code outputs for the SGTS filter direct shine dose
analysis are given in Attachment 6; including the outputs used for the application of SGTS dose
correction factors. These dose rates and the analysis of the 30 day TID dose using the log-log
integration methodology given in Section 4.2 of this calculation are summarized in Table 15.
The maximum direct shine dose rate to the control room occurs at 16 hours post-accident and is
24.6 mr/hr. The 30 day TID to the H&V Equipment Room Area at CRHE elevation 783'-0" is
0.681 Rem EDE.

The Technical Support Center located on elevation 741'1" of the CRHE is shielded from the
SGTS filter by an additional 3 ft of concrete shielding provided by floor elevations 783'-0", 771'-
0" and 754'-0". Based on the results obtained for elevation 783/-0", an additional 3 ft of concrete
shielding will reduce the 30 day direct shine dose rate to the TSC from the SGTS filters to a
negligible level. This is verified as follows:

An additional 3 ft of concrete radiation shielding provides a dose reduction factor RF of

RF B Be-(p) x

where:
B = buildup factor for shielding configuration
pp = total linear attenuation factor (cm-)
x = thickness of concrete shielding provided by control structure (cm)

An average gamma energy of 2.0 Mev is conservatively assumed for this analysis based on the
results given in Attachment 6 for the SGTS filter. Therefore, from Section 5 of Reference 6.16
for ordinary concrete:

p(2.0 Mev) = 0.0448 cm 2/gm where p concrete = 2.35 gm/cm 3.
Therefore: p p = 0.105 cm-1

For 3.0 ft of concrete:

px = 0.105/cm X 3 ft X 30.48 cm/ft = 9.6

B(px) at 1.0 Mev = 11.4 (From Section 5 of Reference 6.16 for px = 10)

RF for 3 ft concrete = Be'x = 11.4e"'. 6 - 7.72E-04

Therefore, the 30 day DBA-LOCA TID on elevation 741'-1" of the CRHE from the SGTS filters
with an additional 3 ft of concrete shielding would be 0.681 Rem EDE x 7.72E-04 = 0.0005 Rem
EDE.
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4.9.2 Direct Shine Dose From DBA-LOCA Sources Contained In Systems And Components Inside Or
External To The Control Room Envelope

DBA-LOCA contained system sources are identified in calculation EC-076-1003 (Reference
6.14). Based on this evaluation, the contained sources that are dose contributors for shine to
the control structure are core spray and residual heat removal system piping located inside the
reactor building in Plant Areas 27, 29, 30 and 33. These piping contained sources are identified
in marked-up copies of the Reference 6.19 plant design composite piping drawings and are
included as Attachment 2 to this calculation. Please note that with respect to contained piping
source, SSES Unit 1 and Unit 2 are mirror images; i.e. Unit 1 Plant Areas 27 and 29 and Unit 2,
Plant Areas 30 and 33 have the same contained sources with respect to source type and
location. Direct shine dose rates inside the control structure are evaluated using Unit 1
contained source geometry. These dose results are applicable to Unit 2.

Using the contained source locations identified in Attachment 2 and selecting dose receiver
locations that represent the location for the maximum shine dose rate in the area or for the floor
elevation, the direct shine dose analyses for the control structure from contained sources is as
follows:

a. Control Structure Floor Elevation 698'-0"

Sources

1. Core spray piping 14" GBB-101
Vertical section of core spray piping extending from elevation 662'-6" to elevation 763'-3
3/8". Located 3 ft east of Column Line P and 2'-3" north of Column Line 26.5. (See EC-
RADN-076-1003, page 385 or SSES Drawing GBB-101-2)

2. Core spray piping 10" GBB-103
Horizontal section of piping located at elevation 697'-9". Pipe runs southeast from 14"
GBB-1 01 into shielded equipment room 1-202 and is approximately 43 ft in length. (See
EC-RADN-076-1003, page 392 or SSES Drawing GBB-103-2)

3. Other Piping Segments
All other contained piping sources on elevation 683'-0" of the reactor building are located
in equipment room 1-202 which provides an additional 2'-6" of concrete radiation shielding
for these sources with respect to shine to the control structure. The dose contribution
from these piping sources is small compared to the doses resulting from piping located
outside this room.
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Receiver - Source Locations

Control structure elevation 698'-0" contains the computer room (Room C-202) and the two lower
relay rooms (Rooms C-201 & C-203). The only area on this floor designated as an area
requiring continuous occupancy post-accident is the computer room. Based on the locations of
the piping sources inside the reactor building, the maximum dose rate inside the computer room
occurs at the closest point to the contained piping sources which is the north computer room
wall (Receiver Location: 36'-6½" north of Column Line 29 and 1'-6" west of Column Line P).
This dose rate is due to shine from core spray pipe 10" GBB-103 only. The dose contribution
from 14" GBB-101 to the computer room is negligible due to the slant path shield thickness
through the 3 ft thick concrete control structure outer wall. Using dimensions obtained from the
Reference 6.10.c, 6.10.i and 6.14 pages 385 and 392, the source-receptor geometry for direct
shine into the control structure elevation 698'-0" for the computer room is shown in Figure 2.
This model is also applicable to the computer room south wall for Unit 2 contained sources.

The maximum dose rate inside the relay room occurs at the location of the 14" GBB-101 core
spray line (Receiver Location: 2'-3" north of Column Line 26.5, 1'-6" west of Column Line P).
The dose contribution from the horizontal section of the smaller 10" GBB-101 pipe at this
receiver location is not significant due to the shielding effects of the 14" GBB-101 pipe and due
to the equivalent slant path shield thickness through the control structure shield wall (10"GBB-
103 is routed at an angle of approximately 380 to the 3 ft concrete control structure wall and is
located below the 698'-0" floor elevation). Also, the 14" GBB-101 pipe is conservatively
modeled as a thirty foot section of pipe with dose rates conservatively evaluated at the center of
the pipe. The source-receptor geometry for shine into the control structure from core spray pipe
14" GBB-101 is shown in Figure 3. The shine dose rate from 14" GBB-101 for each relay room
is the same due to the same source location in both the Unit 1 and Unit 2 reactor buildings. This
model is applicable to both relay rooms for Unit 1 and 2 contained sources and is also
applicable to other floor elevations of the control structure where this pipe source is a dose
contributor.

Shine Dose Analysis

The MICROSHIELD computer code is used to evaluate dose rates inside the control structure
as a function of time post-accident. The core spray piping is modeled as a cylinder-shield at
side. Using the data given in Figures 2 and 3, the MICROSHIELD models for core spray piping
for shine doses to control structure elevation 698'-0" are as follows:
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MICROSHIELD MODEL - 10" GBB-103, Dose to computer room elevation 698'-0"
Geometry 7 - Cylinder Volume - Side Shields
Height = 516.44 in
Radius = 5.01 in
Wall Clad = 0.365 in steel
X = 288.32 in
Y = Height / 2 = 516.44 in / 2 = 258.22 in ft
Z=0
Activity Source: Table 7
Source Material: water
Shield: 39.9 in concrete (slant path thickness through control structure wall = 3 ft

concrete / sin (64.350) = 39.9 in)
Buildup: concrete

The MICROSHIELD Version 5.01 computer code outputs for the direct shine dose into the
computer room located on elevation 698'-0" from 1 0"GBB-1 03 are given in Attachment 7.
These dose rates and the analysis of the 30 day TID dose using the log-log integration
methodology given in Section 4.2 of this calculation are summarized in Table 16. The maximum
direct shine dose rate to the computer room occurs at 2 hours post-accident and is 3.868E+0
mr/hr. The 30 day TID to the computer room is 0.0579 Rem EDE.

MICROSHIELD MODEL - 14" GBB-101, Dose to relay room elevation 698'-0"
Geometry 7 - Cylinder Volume - Side Shields
Height = 360 in
Radius = 6.625 in
Wall Clad = 0.375 in steel
X = 60 in (receiver located 6 inches from control structure wall; Doses also evaluated

at 1, 3, 5, 10 and 15 ft from control structure wall)
Y = Height / 2 = 360 in /2 = 180 in
Z=0
Activity Source: Table 7
Source Material: water
Shield: 36 in concrete
Buildup: concrete

The MICROSHIELD Version 5.01 computer code outputs for the direct shine dose into the relay
room from 14"GBB-101 are given in Attachment 8. These dose rates and the analysis of the 30
day TID dose using the log-log integration methodology given in Section 4.2 of this calculation
are summarized in Table 17 through 22. The doses inside the relay rooms at elevation 683'-0"
as a function of distance from the control structure wall are summarized as follows:
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SUMMARY OF DOSES INSIDE RELAY ROOMS AT
ELEVATION 698'-0" FROM 14" GBB-101 CORE

SPRAY PIPE
Distance Inside CRHE Maximum (1)
From Control Structure Dose Rate 30 Day

Wall @ 2 Hours TID
(ft) (mr/hr) (Rem) EDE
0.5 97.3 1.40

1 88.6 1.27
3 65.1 0.935
5 51.3 0.738

10 33.3 0.479
15 24.3 0.349

Notes:
(1) 30 Day TID is for the case of 100% occupancy as

defined in RG 1.183

b. Control Structure Floor Elevation 714'-0"

Sources

1. Core spray piping 14" GBB-101
Vertical section of core spray piping extending from elevation 662'-6" to elevation 763'-3
3/8". Located 3 ft east of Column Line P and 2'-3" north of Column Line 26.5. (See EC-
RADN-076-1003, page 385 or SSES Drawing GBB-101-2)

2. Residual heat removal system piping 12" GBB-107
Vertical section of piping extending from elevation 702'-6" to elevation 742'-9". Located
2'-5 3/8" north of Column Line 27.5 and 4'-6" east of Column Line S. (See EC-RADN-
076-1003, page 17 or SSES Drawing GBB-107-1)

Receiver - Source Locations

Control structure elevation 714'-0" contains the lower cable spreading rooms. These areas are
not designated as areas requiring continuous occupancy post-accident. Based on the locations
of the piping sources inside the reactor building, the maximum dose rate inside the cable
spreading rooms occurs at the location of the 14" GBB-101 core spray line (Receiver Location:
2'-3" north of Column Line 26.5, 1'-6" west of Column Line P). The dose contribution from
12"GBB-107 at this location is small compared to the 14" GBB-101 core spray line since
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12"GBB-107 is located at an additional distance of 100 ft, the majority of the pipe is shielded by
the 6 ft thick concrete containment wall and doses are further reduced by the slant path shield
effect of the control structure 3 ft thick concrete wall. The shine dose rate from 14" GBB-101 for
each cable spreading room is the same due to the same source location in both the Unit 1 and
Unit 2 reactor buildings.

Using dimensions obtained from the Reference 6.1O.c and 6.14 page 385, the source-receptor
geometry for shine into the control structure from core spray pipe 14" GBB-101 is shown in
Figure 3 and is applicable to the cable spreading rooms on elevation 714'-0" and other floor
elevations of the control structure where this pipe source is a dose contributor.

Shine Dose Analysis

The direct shine source-receptor geometry for contained sources for elevation 714'-0" of the
CRHE is the same as for the relay rooms located on CRHE elevation 698'-0" (See Section
4.9.2.a of this calculation). Therefore, the MICROSHIELD Version 5.01 computer code outputs
for the direct shine dose for the cable spreading rooms located on elevation 714'-0" from
14"GBB-101 are as given in Attachment 8. These dose rates and the analysis of the 30 TID
dose using the log-log integration methodology given in Section 4.2 of this calculation are
summarized in Tables 17 through 22. The doses inside the cable spreading rooms at elevation
714'-0" as a function of distance from the control structure wall are summarized as follows:

SUMMARY OF DOSES TO CRHE ELEVATION 714'0"
FROM 14" GBB-101 CORE SPRAY PIPE

Distance Inside CRHE Maximum (1)
From Control Structure Dose Rate 30 Day

Wall @ 2 Hours TID
(ft) (mr/hr) (Rem) EDE
0.5 97.3 1.40

1 88.6 1.27
3 65.1 0.935
5 51.3 0.738
10 33.3 0.479
15 24.3 0.349

Notes:
(1) 30 Day TiD is for the case of 100% occupancy as

defined in RG 1.1834
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c. Control Structure Floor Elevation 729'-1" And 741'-1

Sources

1. Core spray piping 14" GBB-101
Vertical section of core spray piping extending from elevation 662'-6" to elevation 763'-3
3/8". Located 3 ft east of Column Line P and 2'-3" north of Column Line 26.5. (See EC-
RADN-076-1003, page 385 or SSES Drawing GBB-101-2)

2. Residual heat removal system piping 12" GBB-107
Vertical section of piping extending from elevation 702'-6" to elevation 742'-9". Located
2'-5 3/8" north of Column Line 27.5 and 4'-6" east of Column Line S. (See EC-RADN-
076-1003, page 17 or SSES Drawing GBB-107-1)

Receiver - Source Locations

Layout of control structure elevations 729'-1" and 741'-1" is given in Reference 6.10.j. Elevation
729'-1" contains the main control room (Room C-409), the STA Office (Room C-401) and the
Operational Support Center (Room C-402). Elevation 741'-1" is the Technical Support Center
(Room C-410), an electrical equipment room (Room C-414) and the NRC conference room
(Room C-413). All areas on elevations 729'-1" and 741'-1" are designated as areas requiring
continuous occupancy post-accident. Based on the locations of the piping sources inside the
reactor building, the maximum dose rate inside these areas occurs at the closest location to the
14" GBB-101 core spray line (Source Location: 2'-3" north of Column Line 26.5, 1-6" west of
Column Line P). The shine dose rate from this contained source for corresponding locations in
the north and south ends of these areas is the same due to the same source locations in both
the Unit 1 and Unit 2 reactor buildings.

On elevation 729'-1", the STA Office (Room C-401) and the Operational Support Center (Room
C-402) are directly opposite the location of 14" GBB-101. On elevation 741'-1", an electrical
equipment room (Room C-413) and the NRC conference room (Room C-414) are also directly
opposite the location of 14" GBB-101. For these rooms, the source-receptor geometry for shine
into the control structure from the closest location to core spray pipe 14" GBB-101 is shown in
Figure 3. This is the same source-receptor location used for the relay room on elevation 698'-0"
and the cable spreading room on elevation 714'-0". This model is applicable to other floor
elevations of the control structure where this pipe source is a dose contributor. The dose
contribution from the 12" GBB-107 RHR line for these rooms is small compared to the 14" GBB-
101 core spray line since 12" GBB-1 01 is located at an additional distance of 100 ft, the majority
of the pipe is shielded by the 6 ft thick concrete containment wall and doses are further reduced
by the slant path shield effect of the control structure 3 ft thick concrete wall.
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The total direct shine dose to the main control room (Room C-409) and the main TSC (Room C-
410) is the sum of the shine doses from 14" GBB-101 and 12" GBB-107. Using dimensions
obtained from the Reference 6.10.j and 6.14 page 385, the source-receptor geometry for the
main control room (Room C-409) and the main TSC (Room C-410) at the closest distance to 14"
GBB-101 is shown in Figure 4. This source-receptor geometry is based on the receiver located
at the main control room north wall. The receiver is located 42'-10" north of Column Line 29 and
2'-0" east of Column Line P. This source receptor location is also applicable to the main control
room south wall and is conservative for dose rates outside the TSC electrical equipment room
and NRC conference room. The dose contribution from 12" GBB-107 at this location is
conservatively calculated assuming the minimum distance between the pipe and the control
structure wall located at Column Line P and taking no credit for the slant path shield thickness
through this wall. Also, the 12" GBB-107 pipe is conservatively modeled as a fifty foot section of
pipe with dose rates conservatively evaluated at the center of the pipe. Using dimensions
obtained from References 6.14, page 17, 6.10.d and 6.12.a, the following data is obtained:

Distance from 12" GBB-107 pipe centerline to Column Line P = 84'-6"
Distance from Column Line P to receiver at 6 inches from wall 2'-0"

Shine Dose Analysis

The direct shine source-receptor geometry for contained sources for the STA Office (Room C-
401), the Operational Support Center (Room C-402), the electrical equipment room (Room C-
413) and the NRC conference room (Room C-414) on elevations 729'-1" and 741'-1" of the
CRHE is the same as for the relay rooms located on CRHE elevation 698'-0" (See Section
4.9.2.a of this calculation). Therefore, the MICROSHIELD Version 5.01 computer code outputs
for the direct shine dose to these rooms are as given in Attachment 8. These dose rates and
the analysis of the 30 day TID dose using the log-log integration methodology given in Section
4.2 of this calculation are summarized in Tables 17 through 22. The doses inside these rooms
as a function of distance from the control structure wall are summarized as follows:
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Summary Of Doses To STA Office (Room C-401),
Operational Support Center (Room C-402), Electrical

Equipment Room (Room C-413) and the NRC Conference
Room (Room C-414) on elevations 729'-1" and 741'-1" of the

CRHE From 14" GBB-101 Core Spray Pipe
Distance Inside CRHE Maximum (1)
From Control Structure Dose Rate 30 Day

Wall @ 2 Hours TID
(ft) (mr/hr) (Rem) EDE
0.5 97.3 1.40

1 88.6 1.27
3 65.1 0.935
5 51.3 0.738

10 33.3 0.479
15 24.3 0.349

Notes:
(1) 30 Day TID is based on 100% occupancy as defined in

I
' •L 1.ldiJ

The MICROSHIELD computer code is used to evaluate dose rates inside the main control room
and the TSC as a function of time post-accident. The core spray and RHR piping is modeled
as a cylinder-shield at side.

Using the data given in Figure 4, the MICROSHIELD models for core spray pipe 14"GBB-101
for shine doses to the main control room and TSC are as follows:

MICROSHIELD MODEL - 14" GBB-101. Dose to main control room (C-409) and TSC (C-410)
Geometry 7 - Cylinder Volume - Side Shields
Height = 360 in
Radius = 6.625 in
Wall Clad = 0.375 in steel
X = 60 in (receiver located 6 inches from control structure wall; Doses also evaluated

at 1, 3, 5, 10 and 15 ft from control structure wall)
Y = Height /2 = 360 in / 2 = 180 in
Z = 77 in (Distance from source centerline to control room north wall)
Activity Source: Table 7
Source Material: water
Shield: 36 in concrete
Buildup: concrete
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Using the data given above, the MICROSHIELD model for RHR pipe 12"GBB-107 for shine
doses to the main control room and TSC is as follows:

MICROSHIELD MODEL - 12" GBB-107, Dose to main control room (C-409) and TSC (C-410)
Geometry 7 - Cylinder Volume - Side Shields
Height = 600 in
Radius = 6 in
Wall Clad = 0.375 in steel
X = 84.5 ft + 2 ft = 86.5 ft = 1038 in (receiver located 6 inches from control structure wall)
Y = Height / 2 = 600 in / 2 300 in
Z=0
Activity Source: Table 7
Source Material: water
Shield: 36 in concrete
Buildup: concrete

The MICROSHIELD Version 5.01 computer code outputs for the direct shine dose into the main
control room (C-409) and the technical support center (C-410) from 14" GBB-101 and 12" GBB-
107 are given in Attachments 9 and 10, respectively. These dose rates and the analysis of the
30 day TID dose using the log-log integration methodology given in Section 4.2 of this
calculation are summarized in Tables 23 and 24. The combined dose from 14" GBB-101 and
12" GBB-107 is calculated in Table 25. From Table 25, the maximum direct shine dose rate to
the control room / TSC occurs at 2 hours post-accident and is 5.494E+0 mr/hr; the 30 day TID
to the control room and TSC is 5.516E-2 Rem EDE.

d. Control Structure Floor Elevation 754'-O"

Sources

1. Core spray piping 14" GBB-101
Vertical section of core spray piping extending from elevation 662'-6" to elevation 763'-3
3/8". Located 3 ft east of Column Line P and 2'-3" north of Column Line 26.5. (See EC-
RADN-076-1003, page 385 or SSES Drawing GBB-101-2)

2. Other Piping Segments
All other contained piping sources on elevation 754'-0" of the reactor building are
shielded from the control structure by the 6 ft thick concrete reactor containment wall.
The dose contribution from these piping sources is small compared to the doses resulting
from 14" GBB-101.
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Receiver - Source Locations

Control structure elevation 754'-0" contains the upper relay room and upper cable spreading
areas. These areas are not designated as areas requiring continuous occupancy post-accident.
Based on the locations of the piping sources inside the reactor building, the maximum dose rate
for this floor elevation occurs inside the cable spreading rooms at the location of the 14" GBB-
101 core spray line (Receiver Location: 2'-3" north of Column Line 26.5, 1'-6" west of Column
Line P). The shine dose rate from this contained source for both cable spreading rooms is the
same due to the same source locations in both the Unit 1 and Unit 2 reactor buildings.

Using dimensions obtained from the Reference 6.10.e and 6.14 page 385, the source-receptor
geometry for the maximum shine dose on control structure floor elevation 754'-0" from core
spray pipe 14" GBB-101 is shown in Figure 3. This model is applicable to other floor elevations
of the control structure where this pipe source is a dose contributor.

Shine Dose Analysis

The direct shine source-receptor geometry for contained sources for elevation 754'-0" of the
CRHE is the same as for the relay rooms located on CRHE elevation 698'-0" (See Section
4.9.2.a of this calculation). Therefore, the MICROSHIELD Version 5.01 computer code outputs
for the direct shine dose for the cable spreading rooms located on elevation 754'-0" from
14"GBB-101 are given in Attachment 8. These dose rates and the analysis of the 30 day TID
dose using the log-log integration methodology given in Section 4.2 of this calculation are
summarized in Table 17 through 22. The maximum doses on elevation 754'-0" as a function of
distance from the control structure wall are summarized as follows:

410

SUMMARY OF DOSES TO CRHE Elevation 754'-0"
FROM 14" GBB-1O1 CORE SPRAY PIPE

Distance Inside CRHE Maximum (1)
From Control Structure Dose Rate 30 Day

Wall @ 2 Hours TID
(ft) 0mr/hr) (Rem) EDE
0.5 97.3 1.40

1 88.6 1.27
3 65.1 0.935
5 51.3 0.738

10 33.3 0.479
15 24,3 0,349

Notes:
(1) 30 Day TID is for the case of 100% occupancy as

defined in RG 1.183

I 0
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e. Control Structure Floor Elevation 783'-0"

Sources

Per Attachment 2, there are no dose contributing DBA-LOCA contained system sources for
elevation 783'-0". An analysis of the direct shine dose contribution from the SGTS filter located
on floor elevation 806'-0" is given in Section 4.9.1 of this calculation.

4I

0
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5.0 RESULTS

DBA-LOCA doses to the Control Room Habitability Envelope (CRHE) are as follows:

SUMMARY OF CONTROL ROOM HABITABILITY ENVELOPE DBA-LOCA DOSES
DBA-LOCA Dose (2)

(Rem) TEDE
DBA-LOCA Source Control STA Office (Room C-401), Computer

Structure Operational Support Room
Elevations Center (Room C-402), (Room

729'-1" And Electrical Equipment room C-202)
741'-1" (Room C-413), NRC Elevation

(1) Conference Room (Room 698'-0"
C-414)

Intake Or Infiltration Of Radioactive 3.94 3.94 3.94
Material Contained In The Effluent Plume
Radiation Shine From The Radioactive 0.0495 0.0495 0.0495
E Effluent Plume
Intake Or Infiltration Of Airborne 0 0 0
Radioactive Material From Areas And
Structures Adjacent To The Control
Room Envelope
Shine From Containment Negligible Negligible Negligible
Shine From The Reactor Building 0.0456 0.0456 0.0456
Shine From The Turbine Building 0.0169 0.0169 0.0169
Shine From Radioactive Material In 0.0552 0.738 (3) 0.058
Systems And Components - Piping
Shine From Radioactive Material In Negligible Negligible Negligible
Systems And Components - SGTS Filter

TOTAL 4.11 4.79 4.11

4

Notes:
(1) Includes all areas except Rooms C-401, C-402, C-413 and C-414.
(2) Radiation shine doses given in this Table are actually Rem EDE. However, since the shine
sources are located outside the CRHE, there is no CEDE dose component for these sources.
Therefore, the shine dose is equivalent to Rem TEDE.
(3) Dose is evaluated at a distance of 5 ft from the control structure wall at Column Line P.
Access control is required to maintain this dose in the STA Office (Room C-401), the Operational
Support Center (Room C-402), the electrical equipment room (Room C-413) and the NRC
conference room (Room C-414) on elevations 729'-1" and 741'-1" of the CRHE.

0I
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Post-accident doses for areas not continuously occupied in the control structure are also
evaluated. These results can be used to evaluate post-accident exposures to these areas on a
case-by-case basis for frequent or infrequent occupancy or access, if required post-accident.
The doses for these areas take into account the RG 1.183 continuous occupancy factors.
Results can then be adjusted for the actual access or occupancy requirements. The doses are
provided in Sections 4.2 through 4.9 of this calculation and are summarized in Tables 10
through 24.
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i. E214105, Sheet 9, Reactor/Primary Containment/Reactor Building Composite Overview

References, Revision 1. (AE Dwg. C-1932, Sheet 9)

6.10 SSES Design Drawings:
a. E105004, Sheet 1, General Floor Plans El 646'-0", El 645'-0" & 656'-0", Revision 24. (AE

Dwg. A-11, Sheet 1)
b. E105004, Sheet 2, General Floor Plans El 670'-0" & 676-0", Revision 34. (AE Dwg. A-12,

Sheet 1)
c. E105004, Sheet 3, General Floor Plans El's 683'-0", 699'-0", 714'-0" & 716'-0", Revision

26. (AE Dwg. A-13, Sheet 1)
d. E105004, Sheet 4, General Floor Plans El 719'-0" & 729'-0", Revision 25. (AE Dwg. A-14,

Sheet 1)
e. E105004, Sheet 5, General Floor Plans El's 749'-1", 754'-0", 762'-0", 771'-0" & 783'-0",

Revision 27. (AE Dwg. A-15, Sheet 1)
f. E105004, Sheet 6, General Floor Plans El's 779'-l", 799'-1" & 806'-1", Revision 22. (AE

Dwg. A-16, Sheet 1)
g. E105004, Sheet 7, General Floor Plans El 818'-1" & Roof Plans", Revision 27. (AE Dwg.

A-17, Sheet 1)
h. E105005, Sheet 1, General Cross Section "A", South Of Col. Line 29, Looking North,

Revision 9. (AE Dwg. A-18, Sheet 1)
i. E105021, Sheet 1, Control Structure Floor Plan @ El. 698'-0", 698'-1" Computer & Relay

I Room (AE Dwg. No. A-103)4
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6.11

6.12

I

E105023, Sheet 1, Control Structure, Control Rm. & Operational Support Center Fl. Plan
@ El. 729'-1", Technical Support Center Fl. Plan @ 741'-l", Revision 36 (AE Drawing
No. A-105)

SSES Design Drawings:
a. E106305, General Arrangement Plan Of Basement, El. 656'-0" & 645'-0", Revision F. (AE

Dwg. M-200)
b. E106306, General Arrangement Plan Of Ground Floor Elev. 676'-0" & Elev. 668'-0",

Revision F. (AE Dwg. M-201)
c. E106307, General Arrangement Plan Of Mezzanine Floor, Elev. 699'-0" & Elev. 688'-

0"Revision F. (AE Dwg. M-202)
d. E106308, General Arrangement Plan Of Operating Floor, El. 729'-0" & 719'-0", Revision

4. (AE Dwg. M-203)
e. E106309, General Arrangement Plan Of El. 762'-0" & 749'-1", Revision 0. (AE Dwg. M-

204)
f. E106310, General Arrangement Plan Of El. 791'-0" & EI.779'-1", Revision F. (AE Dwg.

M-205)
g. E106311 General Arrangement Plan Fueling Floor El. 818'-1", Revision F. (AE Dwg. M-

206)
h. E106312, General Arrangement Sections A-A & B-B, Revision F. (AE Dwg. M-207)

SSES PP&L Civil Drawings
a. E105522, Sheet 1, Central Control Building Floor Plan Elevation 728'-1" Area 12,

Revision 14 (AE Dwg. C-709)
b. E105522, Sheet 2, Central Control Building Floor Plan Elevation 728'-1" Area 21,

Revision 14 (AE Dwg. C-710)
c. E 105523, Sheet 1, Central Control Building Floor Plan Elevation 753-0" Area 12,

Revision 12 (AE Dwg. C-71i1)
d. E105523, Sheet 2, Central Control Building Floor Plan Elevation 753'-0" Area 21,

Revision 11 (AE Dwg. C-712)
e. E105524, Sheet 2, Central Control Building Floor Plan Elevation 771'-0" Area 21 (AE

Dwg, C-714)
f. E105525, Sheet 2, Central Control Building Floor Plan Elevation 783'-0" Area 21 (AE

Dwg. C-716)
g. E105526, Sheet 1, Central Control Building Floor Plan Elevation 806'-0" Area 12,

Revision 8 (AE Dwg. C-717)
h. El 05526, Sheet 2, Central Control Building Floor Plan Elevation 806'-0" Area 21,

Revision 8 (AE Dwg. C-718, Sheet 1)
i. E105527, Sheet 1, Central Control Building Roof Plan El. 825'-0" Area 12, Revision 6 (AE

Dwg. C-719)
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j. E105527, Sheet 2, Central Control Building Roof Plan El. 825'-0" Area 21, Revision 8 (AE
Dwg. C-720)

k. E-105529, Sheet 8, Central Control Building Units 1 & 2 Wall Elevations Embedded Items
El. 753'-0" to El. 783'-0" (AE Dwg C-725, Sheet 2)

1. E-105529, Sheet 9, Central Control Building Units 1 & 2 Wall Elevations & Sections El.
783'-0" to El. 836'-0" (AE Dwg C-726, Sheet 2)

m. El 05530, Sheet 1, Central Control Building Units 1 & 2 Elevator Wall Elevations El. 656'-
0" to El. 753'-0" (AE Dwg. C-728)

n. E105547, Central Control Building Floor Plans El. 763'-6½" & El. 792'-10" Plans,
Sections, & Details (AE Dwg. C-750)

o. E105520, Sheet 1, Central Control Building FIloor Plan Elevation 697'-0" Area 12,
Revision 16 (AE Dwg. C-705, Sheet 1)

p. E105520, Sheet 2, Central Control Building Floor Plan Elevation 697'-0" Area 21,
Revision 13 (AE Dwg. C-706)

q. E105521, Sheet 1, Central Control Building Floor Plan Elevation 714-0" Area 12,
Revision 13 (AE Dwg. C-707, Sheet 1)

r. E105521, Sheet 2, Central Control Building Floor Plan Elevation 714'-0" Area 21,
Revision 13 (AE Dwg. C-708, Sheet 1)

6.13 SSES Design Civil Drawings:

a. E105227, Reactor Building Unit 1 Floor Plan Elevation 719'-1", Area 27 (AE Dwg. No. C-
178)

b. El 05229, Reactor Building Unit 1 Floor Plan Elevation 719'-1", Area 29 (AE Dwg. No. C-
180)

c. E105238, Reactor Building Unit 1 Floor Plan Elevation 749'-1", Area 27 (AE Dwg. No. C-
200)

6.14 SSES Calculation EC-076-1003, "Post-LOCA Containment Radiation Sources HPCI, RCIC,
RHR, Core Spray, Main Steam Drains, Process Radiation Monitoring", Revision 3.

6.15 SSES Drawing FF 108710, Sheet 2601, Revision 9, HECA Filter Unit-Final Assembly - 10,500
cfm

6.16 J. C. Courtney, Editor, A Handbook of Radiation Shielding Data, Louisiana State University,
August 1975.

4 7 SSES Design Drawing E106304, Piping Specifications (AE Dwg. No. M-199).



For Information Only

PP&L CALCULATION SHEET
ept. Rad. & Eff. Tech. PROJECT Cabc. No. EC-RADN-1129
ate 08/31/2005 DBA-LOCA Total Control Room

Designed By T.F. Mackay Dose Sh. No. 41
Checked By M.M.Waselus

6.18 Flow Of Fluids Through Valves, Fittings And Pipe, Appendix B, CRANE Co., Nineteenth
Printing, 1980.

6.19 SSES Design Drawings:
a. E106177, Sheet 1, Plant Design Drawing Reactor Building Unit 1, Area 27 Plan Of

Elevation 645'-0", Revision 22 (AE Dwg. No. M-27-1, Sheet 1)
b. E106177, Sheet 2, Plant Design Drawing Reactor Building Unit 1, Area 27 Plan Of

Elevation 670'-0", Revision 19 (AE Dwg. No. M-27-2, Sheet 1)
c. E106177, Sheet 3, Plant Design Drawing Reactor Building Unit 1, Area 27 Plan Of

Elevation 683'-0", Revision 33 (AE Dwg. No. M-27-3, Sheet 1)
d. E106177, Sheet 4, Plant Design Drawing Reactor Building Unit 1, Area 27 Plan Of

Elevation 719'-0", Revision 30 (AE Dwg. No. M-27-4, Sheet 1)
e. E106177, Sheet 5, Plant Design Drawing Reactor Building Unit 1, Area 27 Plan Of

Elevation 749'-0", Revision 22 (AE Dwg. No. M-27-1, Sheet 1)
f. E106177, Sheet 10, Plant Design Drawing Reactor Building Unit 1, Area 27 Section D-D",

Revision 35 (AE Dwg. No. M-27-10, Sheet 1)
g. E106177, Sheet 11, Plant Design Drawing Reactor Building Unit 1, Area 27 Section E-E",

Revision 22 (AE Dwg. No. M-27-1 1, Sheet 1)
h. E106179 , Sheet 1, Plant Design Drawing Reactor Building Unit 1, Area 29 Plan Of

Elevation 645'-0", Revision 30 (AE Dwg. No. M-29-1, Sheet 1)
i. E106179, Sheet 2, Plant Design Drawing Reactor Building Unit 1, Area 29 Plan Of

Elevation 670'-0", Revision 25 (AE Dwg. No. M-29-2, Sheet 1)
E106179, Sheet 3, Plant Design Drawing Reactor Building Unit 1, Area 29 Plan Of
Elevation 683'-0", Revision 33 (AE Dwg. No. M-29-3, Sheet 1)

k. E106179, Sheet 4, Plant Design Drawing Reactor Building Unit 1, Area 29 Plan Of
Elevation 719'-0", Revision 30 (AE Dwg. No, M-29-4, Sheet 1)

I. E106179, Sheet 5, Plant Design Drawing Reactor Building Unit 1, Area 29 Plan Of
Elevation 749'-0", Revision 26 (AE Dwg. No. M-29-1, Sheet 1)

m. E106179, Sheet 12, Plant Design Drawing Reactor Building Unit 1, Area 29 Section E-E",
Revision 46 (AE Dwg. No. M-29-12, Sheet 1)
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TABLE 1. DBA-LOCA PRIMARY CONTAINMENT AIRBORNE ACTIVITY EC-R
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0

0DBA-LOCA PRIMARY CONTAINMENT AIRBORNE ACTIVITY (CURIES)

Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr
Arn-241 1.526E. 00 3.948G-00 4.669P-01 2.325E-02 2.866E-04 4.483E-06 4.081E-07 3.380c--09 1.917E-15

Ba-139 7.090E+05 1.109E+06 4.794E+04 3.188E+02 7.015E-02 1.959E-O5

Ba-140 1.175E206 3.030E+06 3.566E+05 .757E+04 2.121E+02 3.249E+-O0 2.778E-01 2.031E-03 7.930E-10
C- 141 2.700E.04 6.9802+04 8.239E+03 4.083E+02 4.986E+00 7.725E-02 6.827E-03 5.3312-05 2.539E-I1 I

Cc-143 2.455E+04 6.2160+04 7.045E+03 3.220E+02 3,346E+00 4.414E-02 2.407E-03 7.157E-06

Ce-144 2.2712E04 5.871E+04 6.938E+03 3.448E+02 4.235E+00 6.602E-02 5.946E-03 4.822&-05 2.572E-I I
Cm-242 3.996E-02 1.033E203 1.221E+02 6.064E+00 7.445E-02 I .- 60E-03 1.043F-04 8.425E-07 4.445E-13

Cm-244 2.342E+01 6.057E+01 7,159E+00 3.559E-01 4.375E-03 6.826E-05 6.162E-06 5.020E-08 2.716E-14

Co-58 4.449E+02 1. 150C+03 1.358E402 6.74 1E+00 8.260E-02 1:285E-03 1.148E-04 9.177E-07 4.684E-13

Co-60 2.395E+02 6.193E+02 7.320E+01 3.639E+00 4.473E-02 6.978E-04 6.297E-05 5.128E-07 2.770E-13

Cs-134 3.598&05 9.560E+05 2.143E206 4.107E+06 4.854E+05 2.413E+04 2.965E+02 4.625E-+00 4.17IE-01 3.3931-03 1.827E-09

Cs-136 1.149E+05 3.0492405 6.826E,05 1.306E+06 1.537E+05 7.572E203 9.146E+01 1.402E200 1.200E-01 8.800E-04 3.468E-10

Cs- 137 2.708E-05 7.195C+05 A.61311+06 3.091I±06 3.654E+05 1.8 16E+04 2.233E+02 3.484E±00 3.145E-01 2.563E-03 1.387E-09
1-131 1.677E+06 4.482E+06 1.1661-+07 2.353E+07 4.154E+06 1.680E+06 1.506E206 1.458E+06 1.33i,±+06 1.109E+06 6.420E+05 2.58E+05 1.04E+05

1-132 2.373E+06 6.059E+06 1.5251-.107 2.830E+07 3.154E+06 4.543E+05 4.032E+04 3.635E-+03 3.294:-+00 3.663E-03 5.530L-10

1-133 3.470E+06 9.180E406 2.353C+07 4.607G+07 7.662E+06 2.751E+06 1.945E206 1.483E206 6.633E405 1.327E405 1.062E+03 3.40E-01 1.09E-04

1-134 3.375E+06 6.937Et06 1.218E+07 1.118E+07 4.087E+05 7.096E+03 1.172E+01 2.090E-02 1.194E-10

1-135 3.255E+06 8.407E+06 2.079&.07 3.790E+07 5.463E+06 1.473E+06 5.876E+05 2.529E+05 2.031E+04 1.311E+02 3.522E-05

Kr-85 2,467E+01 7.398E404 5.425E205 1.479E+06 1.478E+06 1.476E+06 1.471E206 1.466E+06 1.459E+06 1.444E.+06 1.401E+06 1.33:+06 1.27E+06

Kr-85in 4.356E+05 1.241E+06 8.421E+06 1.967E+07 1.442E+07 7.755E+06 2.242E+06 6.4812E05 1.574E+04 9.2752.E00 1.899E-09

Kr-87 8.163E+05 2.041E406 1.140E+07 1.802E+07 6.053E+06 6.830E+05 8.694E+03 1.107E+02 2.294E-04

Kr-88 1.1942±061 3.30•E+061 2.143C+07 4,5772.-07 2.8071i+07 1.0562+07 1.493E+06 2.112F-+05 6.008E+02 4.8602-03

La-140 .. 1,835&,04 6.989-+04 2.008:+04 2.107E+03 5.020E±01 1.108E+00 1.634E-01 1.791E-03 86.954E-10

La-141 8.954E,*03 1.9412E404 1.612E±03 3.959E+01 1.187E-01 4.517E-04 5.917E-07

La-142 6.674E.,03 1.101E.404 5.295E+02 1.358E+00 1.469E-03 6.280E-07

Mo-99 1.501E+05 3.841E+05 4.446E+04 2.1 19E+03 2.395E+01 3.436E-01 2.411E-02 1.187E-04 1.416E-I I

Nb-95 1.153:+04 2.982E+04 3.524E+03 1.7522+02 2.153E+00 3.359E-02 3.031E-03 2.466E-05 1.323E-lI I

Nd- 147 "_ 4.348&.03 1.122E.*04 1.319C+03 6.487E+01 7.809E-01 1.193E-02 1.0112-03 7.263E-06 2.692E-12

Np-239 3.146E+05 8.037E405 9.269E+04 4.388E+03 4.890E+01 6.916E-01 4.652E-02 2.104E-04 1.948E-1 I
Pr-143 9.674E±03 2.505E+04 2.979E+03 1.497E+02 1.871F+00 2.951E-02 2.687E-03 2.096E-05 8.650E-12

Pu-238 6.843E 1.01 1.770E+02 2.092E+01 1.040E+00 1.278E-02 1.995E-04 1.8012E-05 1.468E-07 7.950E-14

Pu-239 7.267Ef00 1.880Ef01 2.222E+00 1.105E-01 1.360E-03 2.124E-05 1.922E-06 1.571E-08 8.528E-15

Pu-240 1.16911,01 3.022Et-01 3.572E+00 1.776E-01 2.183E-03 3.406E-05 3.0751-06 2.506E-08 1.357E-14

Pu-241 2.882E203 7.454E+03 8.810E+02 4.380E+01 5.384E-01 8.400E-03 7.582E-04 6.177E-06 3.341E-12

Rb-86 3.396E+031 9.016E.03 2.019E104 3.865E104 4.554E+03 2.250E+02 2.732E+00 4.210E-02 3.662E-03 2.771E-05 1.200E-I I

Rh-l105 8.3252±04 2.1472±05 2.506F,404 1.192E+03 1.292E+01 1.741E-01 9.868E-03 3.139E-05

Ru-103 1.292E+05 3.338E+05 3.940E+04 1.953E203 2.387E+01 3.702E-01 3.284E-02 2.583E-04 1.258E-10

Ru-105 7.641E+04 1.690E205 1.4622+04 3.893E202 1.373E+001 6.142E-03 1.308E-05 5.936E-1 I I

Ru-106 5.147E.,04 1.331E+05 1.573E+04 7.816E+02 9.603E+00 1.497E-01 1.349E-02 1.095E-04 5.863E-1 II

Sb-127 1.4002E-O5 3.594E+05 4.185E+04 2.019E+03 2.338F+01 3.435E-01 2.590E-02 1.472E-04 2.706:-11

Sb-129 4.441[-05 9.782E205 8.388E+04 2.195E+03 7.475E+00 3.231E-02 6.202E.05 2.285E-10
Sr-89 6.1732E±05 1.595E206 1.884E+05 9.343E+03 1.143E+02 1.776E+00 1.581E-01 1.254-1-03 6.249E-10

ISI-90 7.872E-t04 2.036t+05 2.406E+04 1. 196E+03 1.471E+01 2.294E-01I 2.071E-02 1.688E-04 9. 131E-I 1__
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DBA-LOCA PRIMARY CONTAINMENT AIRBORNE ACTIVITY (CURIES)
Time Post-Accident _

.1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr - 240 hr 480 hr 720 hr

SF-9l 7.318E+05 1.759E+06 1.797E+05 6-673E+03 4.576E+01 3.983E-01 6.241E-03 1.532E-06
Sr-92 6.470E405 1.296E+06 9. 182E+04 1.641E+03 2.607E+00 5.256E-03 1.0246-06
Tc99m 1.3,133C+05 3.468E+05 4.073E+04 1.983E+03 2.328C+01 3.443E-01 2.467E-02 1.217E-04 1.452&-11 _

Te-127 1.398E605 3.613E+05 4.259E104 2.098E±03 2.523E+01 3.835E-01 3.070E-02 1.911E-04 5.296E-11
Te-127m "___2.386E+04 6.170E±40, 7.293E+03 3.626E+02 4.457F+00 6.953E-02 6.269E-03 5.085E-05 2.682E-11
Te-129 4.722E+05 1.125E+06 1.075E+05 3.378E603 2.536E+01 2.9356-01 2.204E-02 1.716E-04 8.209E-11
Te-129m 9.992E604 2.584E1051 3.052C+04 1.515E+03 1.852E+011 2.870E-01 2.538E-02 1.985E-04 9.493E-11
Te-131m 3.154E+05 7.969E+05 8.9946+04 4.077E+03 4.1666+01 5.403E-01 2.801E-02 7.531E-05
Te-132 2.293Et06 5.877E+06 6.824E+05 3.274E+04 3.750E+02 5.450E+00 3.977E-01 2.118E-03 3.199E-10
X0- 133 3.535E+06 1.060E+07 73766E+07 2.113E+08 2.090E608 2.042E+08 1.949E+08 1.859E+08 1.622E408 1.234E+08 5.424E+07 1.38E+07 3.50E+06
Xe-135 1.191C+06 3.681E+06 2.743E+07 7.609E+07 6.706E+07 4.989E+07 2.737E+07 1.4986+07 2.438E+06 6.302E+04 1.047E+00 1.12E-08
Y-90 1.061E+03 3.698E+03 9.435E 102 9.566E+01 2.302L+00 5,208E-02, 8.392E-03 1.095E-04 8.497E-11
Y-91 8.083E+03 2.106E+04 2.567E+03 1.338E+02 1,741E+00 2,795E-02 2.577E-03 2.065E-05 1.041E-1I

Y-92 4.550E+04 2.112E+05 5.545E+04 2.726E403 1.246E+01 5.227E-02 5.484E-05 3.938E-I I
Y-93 5.993E+03 1.447E+01 1.491E+03 5.633E+01 3.999E-01 3.603E-03 6.266E-05 1.894E-08
Zr-95 1.152F+04 2979E+04 3.518E+03 1.746E+02 2.138E+00 3.324E-02 2.969E-03 2.367E-05 1.206-I 11
Zr-97 .10.95E604 2.718E-,04 2.959E+03 1.249E+02 1.106E+00 1.243E-02 4.192E-04 4.770E-07

SUM 2.210E+07 5.799E+07 2.438E+08 5.497E+08 3.503E+08 2.811E+08 2.315E+08 2.064E+08 1.682E+08 1.262E+08 5.629E+07 1.537E+07 4.869E_0
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DBA-LOCA SUPPRESSION POOL ACTIVITY (CURIES) 0
Time Post-Accident __

Isotope_.1667 hr1  0.5hr 1h1 hrrh. 4hr 8hrr 1 rj _24hr 48hr 96hr 240hr 480hr 720hr
_T_ -241I- 5.078E*00 5.r069E*0 5.052E+00 5.016E+00 98 2E400 4.878E+00 4.677E.00 4.115S+00 . 8E+00 2.647E+00

Ba-139 7.866E+05 1.4262+06 5.204E+05 6.928E+04 1.228E+03 I 2.1772+01 1.212E-04
Ba-140 _ 1.303E+06 I3.898E+06 3.871E+06 3.817E+06 3.712E+06 3.610E+06 3,321E+06 2.810E+06 1.702E+06 7.377E+05 3.198E+05
Ce-141 I 2.996E+04 8.978E+04 8.944E+04 8.873E+04 . 8.728E+04 8.583E+04 8.161E+04 7.377E404 5.449E+04 3.288E+04 1.985E+04
Ce-143 I 2.723E+04 7.996E+04 7.648E+04 6.998E+04 5.858E+04 4.904E+04 2.877E+04 9.903E+03 I 4.038E+02 1.951E+00 9.422E-03
Ce-144 I 2.519E+04 7.552E+04 7.532E+04 j 7.492E+04 7.414E+04 7.336E+04 7.108E+04 6,6722+04 5.520E+04 4.024E+04 2.933E+04

Cm-242 I-4.433E+02 1.329E+03 1.325E+03 1.318E+03 1.303E+03 1.289E+03 1.246E+03 1.166E+03 I 9.539E+02 6.629E+02 4.888E+02
Cm-244 2.599E+01 7.791E+01 7.772E9P1 7.734E+01 7.659E+01 7.584E+01 7.366E+01 6.947E+01 5.828E+01 4.349E+01 3.245E+01
Co-58_"__.49___ 4.936E+02 1.479E+03 1.474E+03 1.465E+03 1.446E+03 1.427E+03 1.373E+03 1.270E+03 1.005E+03 6.808E+02 4.611E+02
Co-60 2.657E+02 7.966E+02 7.946E+02 7.907E+02 7.830E+02 I 7.753E+02 7.527E+02 7 .09 6 E+02 5.944E+02 4.424E+02 3.293E+02

Cs-134 3 831+05 .149E+06 2.680E+06 5.739E+06 5.724E+061 5.696E506 5.639E+06 5.5B2E+06 5.417E+06 5.101E+06 4.258E+06 3.152E+06 2.333E+06
Cs-136 1.223E+05 3.664E+05 8.538E+05 1.824E+06 1.812E+06 1.787E+06 1.739E+06 I 1.692E+06 1.559E+06 1323E+06 I 8.084E+05 3.557E+05 1.566E+05
Cs-137 2.883E+055 8.646E-05 2.017E+06 4.319E+06 4.309E+06 4.288E+06 4.246E+06 4.205E+06 4.084E+06 3.852E+06 3.232E+06 2.413E+06 1.801E+06
1-131 1.780E+06 I 5.332E+06 1.419E+07 1 .3.181E+07 3.151E+07 3.092E+07 2.977E+07 2.866E+07 2.557E+07 2.032E+07 1.018E+07 3.210E+06 1.013E206

-- 1-132 2.517ET67.7 0 1.832E+-071 3.711E+07 2.369E+07 1.219E+07 I7.869E+06 7.231E+06 5.675E+06 3.498E+06 L 8.1942+05 7.294E+04 6.492E+03
1-133 3.683E+06 1.092E+07 2.864E+07 I 6.228E+07 5.813E+07 5.063E+07 3.840E+07 2.913E+07 1.272E+07 2.423E+06 1.676E+04 4.209E-*00 1.057E-03
1-134 3.582E+06 8.252E+06 1.482E+07 '1.511E+07 13.101E+06 1.306E+05 2.315E+02 4.105E-01 2.288E-09
1-135 3.454E+06 1.000E÷07 2.530E+07 5.124E207 4.144E+07 2.711E+07 I 1,160E+07 4-967E+06 3.894E+05 2.394E+03 I 5.560E-04

La-140 2.055E+04 9A40E+04 2.224E+05 4619E+05 8.823E+05 1.234E+06 1.956E+06 2.4782+06 1.921E+06 8.563E+05 3.715E+05
La-141 9.934E+03 2.497E+04 1.750E+04 8.603E+03 2.078E+03 5.019E+02 I 7.073E+00 1.405E-03
La-142 7.400E+03 1.416E+04 5.748E+03 9.470E4-02 2.571E+01 6.978E-01 I 1.396E-05
Mo-99 1.665E+05 4.941E+05 4.826E+05 -4.605E+051 4.193E+05 3.818E+05 2.882E+05 1.642E+05 3.038E+04 1.825E+03 1.096E+02
Nb-95 1.279E+04 3.835E+04 3.8262+04 3.807E+04 3.770E+04 3.733E+04 3.624E+04 3.413E+04 2.839E+04 2-064E204 1.482E+04

Nd-147 4.824E+03 1.443E204 1.432E+04' 1.410E+04 1.367E+04 1.326E+04 1.209E+04 1.005E-1-04 5.776E+03 2.295E+03 9.119E+02
Np-239 3.491E+05 1.034E+06 1 1.006E+06 9.535E+05 .8.560E+05 7.685E+05 5.561E+05 2.912E+05 4.180E+04 1.645E+03 6.476E+01
Pr-143 1.073E+04 3.223E+04 3.235E+04 3.254E+04 3.276E+04 3.279E+04 3.213E+04 2.901E+04 1.857E+04 8.3382+03 3736E+03
Pu-238 .. 7.591E+01 2.276E+02 2.271E+02_ 2.260E+02 2.238E+02 2.216E+02 2.153E+02 2.031E+02 1.706E+02 1.276E+02 9.537E+01
Pu-239 j8___ __ _ 8.063E+00 2.418E+01 2.413E+01I 2.402E+01 2.381E+01 2.360E+01 2.298E+01 2.174E+01 1.830E+01 1.368E+01 1.022E+01
Pu-240 I 1.297E+01 3.887E+01 3.878E+01 3.859E+01 3.822E+01 3.785E+01 3.676E+01 3.468E+01 2.911E+01 2.174E+01 !624E+01
Pu-241 3.198E+03 9.587E+03 9.564E+03 9.517E+03 9,425E+03 I 9.333E+03 9.064E+03 8.548E+03 7.170E+03 5.349E+03 3.990E+03
Rb-86 3.615E+03 1.083E+04 2.525E+04 5.400E+04 5.370E+04 5.311E+04 5.195E+04 5.082E+04 4.756E+04 4,165E2+04 2.798±04 1.441E+04 7.426E+03

Rh-105 -I9.236E+04 2.761E+05 2.720E+05 2.591E+05 2262E+05 1.935E--05 1.180E+05 4,344E+04 2.167E+03 1.466E+01 9.913E-02
Ru-103 __ 1.433E+05 4.294E+05 4.277E+05 I 4.244E+05 '4.178E÷05 4.114E+05 3.925E+05 3.575E+05 I 2.699E+05 1.690E+05 1.058E+05
Ru-105 . 8.477E+04 2.174E+05 1.587E+05 8.459E+04 2.403E+04 6.825E+03 1.564E+02 8.213E-02 1.190E-11
Ru-106 I 5.710E+04 j1.712E+05 1.707E+05 1,699E+05 1.681E+05 1.664E+05 1.613E+05 1.516E+05 1.258E+05 9.222E+04 6.761E+04
Sb-127 1.554E±05 4.623E+05 4,543E205 4.3882+05 4,092E+05 3.816E+05 3.096E+05 2.037E+05 5.807E+04 7.167E+03 I 8.846E+02
Sb-129 4.927E+05 1.258E+06 9.106E+05 4,769E+05 1.309E+05 3.590E+04 7.414E+02 3.162E-01 2.452E-11
Sr-89 6.848E+05 2.052E+06 2.045E+106 2.001E+06 I 1.973E+06 1.890E+06 1.735E+06 1.341E+06 8.733E+05 1 5.687E+05
Sr-90_ _ 8.733E+04 2.618E+05 2.612E+05 2.599E+05 2.574E+05 : 2.549E+05 2.476E+05 2.335E+05 1.959E+05 1.4632+05 1.092E+05
Sr-91 I 8.119E205 2,263E+06 1.951E+06 1.450E+06 8.0102+05 4.4252±05 7.4602+04 2.121E+03 4.869E-02 9.032-10
Sr-92 j 7.179E+05 . 1.667E+06 9.968E+05 3.566E+05 4.563E+04 5,8402+03 1.224E+01 5.377E-05
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DBA-LOCA SUPPRESSION POOL ACTIVITY (CURIES) 0
I pe _____:_____Time Post-Accident _<

.1667hr 0.5hr Ilhr 2hr l4hr I8hr 1 16hr 24hr 48hr 96hr 240 hr 1 480 hr 720 hr

Tc-99m 1-490i 4-05 4.460E+05J4.422E+05 4.310E+05 4.075E+05 3.826E+05 2.949E+05 1,684E+05 3.115E+04 1,871E+03 1.124E+02
Te-127 _ _ _ 1.551E+05 I 4.647E+05 I 4.624E+05 4:559E+05 4.416E+05 4.261E+05 I-3.671E+05--2- 644f-05 1.137E+05 4817E+04 2.988E+04

Te-127m - 2.647E+04. 7.936E504 7.917E+04 7,879E+04 j 7.802E+04 7.725E+04 I 7.494E+04 I 7.036E+04 I 5.755E+04,' 4.056E+04 2.846E+04
-Te-129 5.239E+05 1.447E+06 1.167E+06 7.340E+05 4.439E+05 3.262E+05 2.634E+05 2.375E+05 1.762E505 1.071E+05 6.506E+04

Te-129mi.10-0-5-- 3.323E+05 3.314E1+05 7%1E+5 3.241EE+05 3.189E+05 3.034E+05 2.747E+05 2.037E+05 1238E+05 7.524E+04

4e-131m 3.499E+05 1.025E+06 9.764E+05 8.859E+05 7.293E+05 6.003E+05 3.349E+05 1.042E+05 31140E+03 9.163E+00 2674E-02

Te-132 I 2.544E+06 7.559E+06 I 7.408E+06 7.115E+06[ 6.564E+06 6.056E+06 4.755E+06 2.931E+06 6.865E+05 6.111E+04 5,439E+03
Xe-133 2.489E+03 1.732E+04 7.498E+04 3.2715+05 9E+05E+)5 2.080E+06 3,11E+06 5.010E+06 6588E+06 [6.078E+06 2.483E+06 4.953E+05 9.869E+04
Xe-135I 2.841E+04 1.932E+05 8.070E+05 3.278E+06 8"358E+06' ".361E+07 1.420E+07 1.065E+07 2.563E+06 7.883E+04 1.206E+00 1.017E-08

Y-90 _ -__-__ 1.186E+03 4.947E+03 !1.043E+04 2.097E+04 4.046E+04 5.801E+04 1.004E+05 1.515E+05 1.824E+05 1,463E+05 1.098E+05
Y-91 7 -- 8,969E+03 2,712E f04 2,790E+04 2.910E+04 31051 E+04 3.109E+04 3.084E+04 2.860E+04 2.237E404 1.484E+04 9.847E+03

Y-92 1 ___ 5.175E-*04 2.951E+05 6,178E+05 5.997E+05 2,196E+05 5.838E+04 6.583E+02 5.470E-02 I_______________

Y-93 - 6.649E+03 12861E+04 i01.4l504 24 7.001E+03 4,004E+03 7490E+02 2,621E+01 1,124E-03 5.898E-11

Zr-95 1.279E+04 3.832E+04 3.819E+041 3-793E+04 3.743E-04 3.694E+04 3.549E+04 3.276E+04 2.577E+04 1.727E+04 1.158E+04
Zr-97 1.215E+04 3496E+04 3.213E+04 73+ 1.936E+04 1.381E+04 5.011E+03 6.600E+02 1.509E+00 5.983E-05 I 2,373E-09

Sum 1.584E+07 I 4.428E+07 I 1.178E+08I 2.412E+08 2048E+08 1.713E+08.I 1.373E+08I 1.157E+08 8.076E+07 I 5.569E+07 I 2.919E+07 I 1.327E+07 r 7.3695+06
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Time Post-Accident
Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Am-241 O.000E+00 0.000E+O0 1.581E-04 1,245E-03 2,245E-03 1.772E-03 9.229E-04 4.757E-04 6.559E-05 1.902E-06 6.093E-07 4,899E-07 3.919E-07
Ba-139 0.O00E+00 0.00O0+00 7.342E.0t2 3.497E202 2.305E+02 2.431E+01 2.259E-01 2.079E-03 1.612E-09 0.O00E÷00 0,000E±00 O.000E+O0 O.O00E+O0
Ba-140 0.000E+00 0.000E+00 1.216E. 02 9.556E+02 1.715E+03 1.339E+03 6.830E.i-02 3.448E+02 4.465E+01 1.143E.400 2.520E-01 1,092E-01 4.736E-02
Ce-141 0.000E+00 0.000E+00 2.796E.+00 2.201E÷01 3.962E+01 3.113E+01 1.606E.201 8.197E+00 1.097E+00 3,000E-02 8.068E-03 4.869E-03 2.939E-03
Ce-143 ,0.000E+00 0.000E+00 2.542E+00 1.960E+01 3.388E+01 2.455E+01 1.078E.401 4.683E+00 3.868E-01 4.027E-03 5.979E-05 2,888E-07 1.395E-09
Ce-144 0.0002+00 0.000E+00 2.351E+00 1.851E+01 3.336E+01 2.629E+01 1.364E+01 7.006E+00 9.556E-01 2.713E-02 8.173E-03 5,958E-03 4.343E-03

Cm-242 0.000E+00 0.000E+00 4.138E-02 3.258E-01 5,870E-01 4.624E-01 2.397E-01 1.231E-01 1.676E-02 4,741E-04 1.413E-04 1.011E-04 7.238E-05
Crn-244 0.OOOE+00 0.000E+00 2.426E-03 1,910E-02 3.443E-02 2.714E-02 1.409E-02 7.243E-03 9.903E-04 2.825E-05 8.629E-06 6,439E-06 4.805E-06
Co-58 O.0002+00 0.0OOE÷00 4.607E-02 3.6262-01 6.531E-0I 5,140E-01 2.660E-01 1.363E-01 1.846E-02 5.164E-04 1.488E-04 1.008E-04 6.828E-05
Co-60 0.000E+00 0.O00E+00 2.480E-02 1.953E-01 3.520E-01 2.774E-01 1.440E-01 7.404E-02 1.012E-02 2.886E-04 8.801E-05 6.550E-05 4.875E-05
Cs-134 1.225E+01 1.019E+02 4.100E+02 1.621E.t03 2.610E+03 2.037E+03 1.056E203 5.429E+02 7.416E+01 2.098E+00 6.305E-01 4.667E-01 3.454E-01
Cs-136 3.912E+00 3.250E+01 1,306E+02 5.153E+02 8.262E+02 6.393E+02 3.258E+02 1.646E+02 2.134E+01 5.442E-01 1.197E-01 5,267E-02 2.318E-02
Cs-137 9.223E+00 7.669E+01 3.086E+02 1.220E+03 1.965E+03 1.534E+03 7.956E202 4.090E+02 5.591E+01 1.585E+00 4.786E-01 3.573E-01 2.6672-01
1-131 5.795E+01 4.840E+02 2.122E+03 9.080E+03 1.574E+04 1.479E+04 1.208E+04 1.053E+04 5.758E+03 4.235E+03 2.329E+03 8.710E+02 3.296E202
1-132 8.136E+01 6.366E+02 2.609E.203 9.849E+03 1.149E+04 5.185E403 1.694t-03 8.063E+02 1,554E+02 5.018E+01 1.154E+01 1.027E+00 9.144E-02
1-133 1.199E+02 9.914E+02 4.282E.03 1.778E+04 2.903E+04 2.422E-104 1.559E+04 1.071E+04 2.868E+03 5.0612E.02 3.846E+00 1.145E-03 3.451E-07

1-13,q 1.166E+02 7.491E+02 2.216E203 4.314E.203 1.549E+03 6.247E+01 9.401E-02 1.509E-04 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+O0
1-135 1.125E+02 9,079E+02 3.784E+03 1.463E+04 2.070E+04 1.297E 0,1 4.712F.03 1.826E+03 8.783E+01 5.000E-01 1.276E-07 0.000E+00 O.000E+00
Kr-85 8.228E-01 7,421F+00 6.894E+0! 4.6112E+02 1.500E+03 3.122E+03 5.107E+03 6.116E+03 3.917E+03 3.546E+03 3.434E+03 3.264E+03 3.103E+03
Kr-85rn 1.453E+01 1.245E+02 1.070E.103 6.132E+03 1.464E+04 1.641E4041 7.785E-i03 2.704E+03 4.226E+01 2.2782-02 0.OOOE+00 0.000E+00 0.000E+00
Kr-87 2.723E+01 2.048E+02 1.449E+03 5.618E4+03 6.143E+03 1.445E+03 3.019E+01 4.617E-01 6.161E-07 0.0000E+0 0.000E+00 0.0002+00 0.000E400
Kr-88 3.982E+01 3.311E+02 2.723E+03 1.427E+04 2.849E+04 2.233E+04 5.185E+03 8.811E402 1.613E+00 1.194E-05 0.000E+00" 000OE+00 0.000E+00
La-

1
40 0.000E+00 0.000E+00 2,076E.f00 2.665E+01 1.004E+02 1.632E+02 1.628E+02 1.181E+02 2.631E+01 1.008E+00 2.845E-01 1.268E-01 5.501E-02

La-141 0.000E+00 0,000E+00 9.273E-01 6.1212E00 7.754E+00 3.018E400 3.823E-01 4.793E-02 9.510E-05 5.712E-10 0.000E+00 0.000E+00 0.000+E00
La-142 0.0002+00 0.000E+00 6.912E-01 3.472E+00 2.546E+00 3.323E-01 '1.729E-03 6.664E-05 1,856E-10 0.000+E00 o.oooE+00 0.000E+00 0.000E+00
Mo-99 0.000E+00 0.000E+00 1.554E+01 1.211E+02 2.138E+02 1,616E+02 7.714E+01 3.646E+01 3.875E+00 6,678E-02 4.499E-03 2.702E-04 1.623E-05
Nb-95 0.000E+00 0.000E+00 1.194E+00 9.401 E+00 1.695E+01 1.336E+01 6.935E+00 3.565E+00 4.872E-01 1.388E-02 4.204E-03 3.056E-03 2.195E-03
Nd-147 0.000E+00 0.000E+00 4.503E-01 3.537E+00 6.341E+00 4.946E+00 2.515E+00 1.266E+00 1.625E-01 4.087E-03 8.553E-04 3.398E-04 1.350E-041
NNp-239 0.000E+00 0.000E+00 3.258E.4.01 2,534E+02 4.457E+02 3.345E+02 1.575E+02 7.339E+01 7.477E+00 1.184E-01 6.190E-03 2.436E-04 9.589E-06
Pr-143 0.000E+00 0.000+E00 1.002E+00 7.907E+00 1.433E+01 1.142E+01 6.027E400 3.132E+00 4.3202-01 1.180E-02 2.749E-03 1.235E-03 5,532E-04

PLI-238 0.00OE+00 0.000E+00 7.086E-03 5.580E-02 1.006E-01 7.928E-02 4.117E-02 2.116E-02 2.894E-03 8.260E-05 2.526E-05 1.889E-05 1.4122-05
Pu-239 O.000E+00 O.000E+00 7.526E-04 5.927E-03 1.069E-02 8.428E-03 4.381E-03 2.254E-03 3.089E-04 8.839E-06 2.710OE-06 2.025E-06 1.513E-06
Pu-240 0.O00E+00 0.000E+00 1.210E-03 9.530E-03 1.718E-02 1.354E-02 7.031E-03 3.614E-03 4.942E-04 1.410E-05 4.310E-06 3.220E-06 2.405E-06
Pu-241 0.O00E+O0 0.OOOE+00 2.985E-01 2.350E+00 4.236E+00 3.339E+00 1.734E+00 8.913E-01 1.219E-01 3.476E-03 1.062E-03 7.920E-04 5.908E-04
Rb-86 1.156E-01 9,610E-01 3.864E200 1.525E+01 2.449E+01 1.900E+01 9.734E+00 4.942E+00 6.510E-01 1.713E-02 4.142E-03 2.134E-03 1.100E-03

Rh-105 0.000E+00 0.000E+00 8.622E+00 6.769E+01 1,2052+02 9.091E+01 4.162E+01 1.848E+01 1.586E+00 1.766E-02 3.209E-04 2.170E-06 1.4682-08
Ru-103 O.000E+00 0.000E+00 1.338EW01 1,053E+02 1.895E+02 1.489E+02 7.687E+01 3.928E+01 5.278E+00 1.454E-01 3.997E-02 2.503E-02 1.567E-02
Ru-105 0.000E+00 0.000E+00 7.913E+00 5.330E+01 7.031E+01 2.968E+01 4.420E+00 6.517E-01 2.103E-03 3.340E-08 0.0002E00 0.000E+00 O.000E+00
Ru-106 0.O00E+00 0.000E+00 5.330E+00 4.197E+01 7563E+01 5.960E+01 3.093E+01 1.589E+01 2.168E+00 6.164E-02 1.863E-02 1.366E-02 1.001E-02

Sb-127 0.000E+00 0.000E+00 1.450E+01 1.133E+02 2.012E+02 1.539E+02 7.528E+01 3.644E+01 4.162E+00 8.285E-02 8.598E-03 1.061E-03 1.310E-04
Sb-129 0,000E+00 0.000E+00 4.599E201 3.084E+02 4.033E+02 1.673E+02 2.407E+01 3.428E+00 9.968E-03 1.286E-07 0.000E+00 0.000E+00 0.000E+00
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Sr-89 O.OOOE+O0 O,OOOE+O0 6.393E+01 5.031E+02 9.058E+02 7,123E102 3682KE402 1.884E+02 2.541E+01 7.054E-01 1.986E-0l 1.293E-01 8.420E-02
Sr-90 O.O00E+O0 O.OOE+OO 8.152E+00 6,419E+01 1.157E+02 9.120E+01 4.736E+01 2.434E+01 3.329E+00 9.496E-02 2.901E-02 2.166E-02 1.617E-02

Sr-91 O.O00E+O0 O.OOOE+O0 7.579E+01 5.548E+02 8.642E+02 5.088E+02 1.474E+02 4.226E+01 1.003E+00 8.623E-04 7210E-09 O.OOOE+O0 O.O00E+O0

Sr-92 O.O00E+O0 o.00oE+O0 6.701E+01 4.086E+02 4.415E+02 1.251E+02 8.395E+00 5.577E-01 1.646E-04 O,0E+O0 OUOOE+O0 OO.00E+O0 O.OOOE+O0

Tc-99in O.O00E+O0 OOOOE+O0 1.391E+01 1.093E+02 1.959E+02 1.512E+02 7.496E+01 3.654E+01. 3.965E+00 6.846E-02 4.612E-03 2.771E-04 1.664E-05

Te-127 O.OOOE+oo O.O00E+OO 1.448E,01 1. 139E+02 2,048E+02 1.600E#02 8.124E+01 4,069E+01 4.935E+00 1.075E-01 1,683E-02 7.133E-03 4424E-03
Te-.27m O.OO0E+O0 O.OOOE+O0 2,471E+00 1.946E+01 3.507E+01 2.764E+01 1.435E+01 7.377E+00 1.008E+O0 2.861E-02 8.522E-03 6.006E-03 4214E-03

Te-129 O.OOOE+10 O.OOOE+O0 4.890E+01 3.548E-+02 5171E402 2.575E&02 8.167E.01 3.1 15E+01 3.542E+00 9.658E-02 2.608E-02 1.585E-02 9.634E-03
Te-129m O.OOOE+O0 O.OOOE+O0 1.035E+01 8.147E+Ot 1.468E÷02 1.155E+02 5.962E+01 3.045E+01 4.080E+00 1.117E-01 3.017E-02 1.833E-02 1.114E-02
Te-131m OQO0E+O00 O.OOOE+O0 3.266E+01 2.513E+02 4,325E402 3.108E ..02 1.342E+02 5,733E+01 4,503E+00 4.238E-02 4.650E-04 1.357E-06 3.959E-09
Te-132 O.O00E+O0 O.OOOE+OO 2.374E+02 1.853E+03 3282E+03 2.497E+03 1.208E+03 5.783E+02 6.392EE+01 1.192E+00 1.017E-01 9.048E-03 8054E-04
Xe-133 1.180E+02 1.066E+03 9.893E+03 6.603E+04 2-138E.405 4,399E'05 7.020E+05 8.191E+05 5.156E+05 3-894E+05 1.697E+05 4,111Ei04 1.004E+04
Xe-135 4.082E+01 4.017E402 3.742E-;03 2.548E+04 8.307E+04 1.576E+05 1.895E+05 1.546E+05 3.765E+04 1.276E+03 2.042E-02 1.781E-10 O.OOOE+O0
Y-90 0OO00E+O0 O.OOOE+00 1,173E-01 1.362E+00 4.699E+00 7.405E+00 7.466E+00 5.551EE+00 1.351E+00 6.163E-02 2.700E-02 2,166E-02 1.625E-02
Y-91 O.OOOE+00 O.OOOE+00 '8,385E-01 6.674E+00 1.237E+01, 1.022E+01 5.617E+00 2.971E+00 4,149E-01 1.164E-02 3,312E-03 2.197E-03 1.458E-03
Y-92 O.OOOE+00 0.O00E+40 .848E+00 9.061 E+01 2.804E+02 2.124E+-(2 4.060E4+01 5.598EFOO 8.878E-03 2.229E-08 O.OOOE-00 0.00OE+00 OO0E+OO0
Y-93 O.O00E+O 00.000E+OO 6.206E-01 4.563E+00 7.169E+00 4.295E+00 1.2BBE+OO 3.824E-01 1.0O7E-02 1.066E-05 1 664.E-10 0.OODE+O0 O.OOOE-O0
Zr-95 OOOOE+O0 O.OOOE+00 1..193E400 9.393E+00 1.692E+01 1.331E-*01 6.886E.400 3.527E+00 4.771E-01 1.332E-02 3.816E-03 2.558E-03 1,714E-03

Zr-97 O.OOOE+00 0.00E+00 1.134E+00 8.570E+00 1,423E+01 9.520E;700 3.561E+00 1.318E+00 6,737E-02 2.684E-04 2.234E-07 8.859E-12 O.OOOE+O0

SUM 7.550E+02 6.117E+03 3.575E+04 1.839E+05 4.430E+05 7.102E+05 9.496E+05 1.010E+06 5.664E+05 3.990E+05 1.755E+05 4.525E+04 1.347E+04
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DBA-LOCA TURBINE BUILDING AIRBORNE ACTIVITY (CURIES)
Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Am-241 O.OOOE+O0 0.000E+0O 3.655E-06 2.963E-05 5.998E-05 6.472E-05 6.527E-05 6.545E-05 6.598E-05 6.703E-05 7.020E-05 7.545E-05 8,068E-05
-139 0.OOE+00 O.OOOE+00 1.698E+00 8.323E+00 6.157E+00 8.876E-01 1.598E-02 2.859E-04 1.639E-09 0.OOOE+00 0.000E+00 0.OOOE+00 0.OOOE+00

Ba-N,0 0.OOOE+00 O.OOOE+00 2.813E*i00 2.275E+01 4.580E+01 4.890E+01 4.830E+01 4,743E+01 4.491E+01 4.027E+01 2.903E+01 1.682E+01 9.751E+00
Ce-141 0.000E+00 0.OOOEi00 6.466E-02 5.238E-01 1,058E+00 1.137E+00 1.136E+00 1128E+00 1.104E+00 1.057E+00 9.295E-01 7.499E-01 6.050E-01

[Ce-143 O.OOOE+00 0-000E+00 5.879E-02 4.666E-01 9.049E-01 8.965E-01 7.622E-01 6,443E-01 3.891E-01 1.4 i9E-01 6.889E-03 4.448E-05 2.873E-07
Ce-144 0.O00E+00 0.OOE+00 5.43BE-02 4.407E-01 8.911E-01 9,598E-01 9.645E-01 9.638E-01 9,613E-01 9.564E-01 9.416E-01 9.176E-01 8.943E-O1
Cm-242 0.O00E+00 O.OOOE+00 9,570E-04 7.755E-03 1.568E-02 1,688E-02 1.696E-02 1.693E-02 1.686E-02 1,671C-02 1.627E-02 1.557E-02 1.490E-02
Cm-244 0,OOOE+00 O.000E+00 5.609E-05 4.546E-04 9.195E-04 9.908E-04 9.964E-04 9.964E-04 9.962E-04 9,957E-04 9.942E-04 9.917E-04 9,893E-04
Co-58 O.OOOE+0O O.OOOE+00 1,066E-03 8.632E-03. 1.745E-02 1.877E-02 1,881 E-02 1.875E-02 1.857E-02 1.820E-02 1.715E-02 1.553E-02 1.406E-02
Co-60 O.OOOE+00 OOOOE+00 5.736E-04 4.64BE-03 9.402E-03 1.013E-02 1.019E-02 1.019E-02 1.018E-02 1.017E-02 1.014E-02 1.009E-02 1.004E-02
Cs-134 2,848E-01 2.364E.400 9.625E+00 3.91DE+01 7.076E+01 7.590E+01 7,690E+01 7.750E+01 7.B31E+01 79832E.01 8.353E+01 8.760E+01 8.986E+01
Cs-136 9.091E-02 7.539E-01 3.067E+00 1.243E+01 2.240E+01 2.382E-f0 1 2.372E-+01 2.349E4-01 2.253E+01 2.070E+01 1.586E+01 9.887E+00 6.031 E+00
Cs-137 2.144E-01 1.779E+00 7.245E.O00 2.943E+01 5.327E+01 5.714E+01 5.791Ei01 5.838E+t*01 5.904E+01 6.028E+01 6.340E+01 6.707E+01 6.939E+01
1-131 1.327E+00 1.105E+01 4,895E.+01 2.148E+02 4.115E+02 4.942E+02 6.128E 102 7.319Ei.02 8.750E+02 1.123E+03 1.537E+03 1.436E+03 9.903E+02

1-132 1.864E+00 1.453E+01 6.012E+01 2.323E+02 2.993E+02 1,760E+02 1.072E+02 9.574E+01 7.675E+01 5.014E+01 1.398E+01 1.663E+00 1.979E-01
1-133 2.746E+00 2.264E+01 9.878E+01 4.206E+02 7.590E+02 8.091E+02 7.907E+02 7.444E+02 4.358E+02 1.342E+02 2.542E+00 1.891E-03 1.038E-06
1-134 2.671E+00 1.711E+01 5.11 1E+01 1.021E+02 4.049E÷01 2.087E+00 4.767E-03 1.049E-05 O.000E+00 0.0000+0 E O.O00E+00 OO.E+00 O.OOOE+00
1-135 2.576E+00 2.074E-tOl 8.729E-i.01 3.460E+02 5.411E+02 4.333E+02 2.389E.*402 1.269E+02 1.335E+01 1.326E-01 8.432E-08 O.OOOE+00 O.OOOE+00
Kr-85 4.337E-02 4.367E-01 -*2.870E+00 1.720E+01 6.809E+01 2.265E+02 7.668E4f02 1.596E+03 3.359E+03 8.630E+03 3.623E+04 1.098E+05 2.025E+05
Ki-85m 7.659E-O1 7.324E+00 4.455E+01 2.286E+-02 6.644E+02 1.190E+03 1.169E+03 7.056E+02 3.624E+01 5.543E-02 4,670E-11 O.OOOE+00 O.OOOE+00
Kr-87 1.435E+00 1.205E401 6.031E+01 2.095E+i-02 2.789E+02 1 .048E+02 4.532E+00 1.205E-01 5.283E-07 O.OOOE+00 O.OOOE+00 0.000E+00 0.00'E'O0
K_-__ 2.099E+1,) 1.94BE+01 1.133EA02 5.320E+02 1.293E+03 1.620E+03 7.784E402 2.300E+02 1.384E,00 2.905E-05 O.000E+00 0.000E+O0 0.000E+OO

La-140 O.OOOE+00 0.OOOE+00 4.803E-02 6.367E-01 2.688E+00 5.967E+00 1.152E+01 1.625E+01 2.647E+01 3.554E+01 3.278E+01 1.953E.1-01 1.133E+01
La-141 0.OOOE+00 0.OOOE+00 2.145E-02 1.457E-01 2.071E-01 1,102E-01 2.704E-02 6.594E-03 9.566E-05 2.013E-08 0.OOOE+00 0.OOOE+00 0.000E+O0
La-142 0.OOOE+00 O.OOOE+00 1.599E-02 8.264E-02 6.801E-02 1,213E-02 3.345E-04 9,167E-06 1.888E-1O 0.O0OE+00.OE+O0 0.00E+00 0.0ooE+O0

Mo-99 0.OOOE+00 O.000E+00 3.595E-01 2.883E+00 5.710E+00 5.900E+00 5.455E+00 5.016E+00 3.898E-O00 2.354E+00 5.183E-01 4.162E-02 3.342E-03
Nb-95 O.000E+0 0.OOOE+00 2.761E-02 2.238E-01 4,526E-01 4,877E-01 4.904E-01 4.904E-01 4.901E-01 4.892E-01 4.8'14E-01 4.707E-01 4.519E-01

NO-147 O.000E+00 0.OOOE+00 1.041E-02 8.418E-02 1.694E-01 1.806E-01 1,779E-01 1.742E-01 1.635E-01 1.440E-01 9.854E-02 5.234E-02 2.780E-02
Np-239 0000E00 O.000E+00 7.535E-01 6.033E+00 1.191E+01" 1.222E+01 1.11'4Ef0I 1.010E+01 7.521E+00 4.174E+00 7.131E-01 3.752E-02 1.974E-03
Pr-143 o.oooE400 0.OOOE+00 2.318E-02 1.882E-01 3.828E-01 4.169E-01 4.263E-01 4.309E-01 4.346E-01 4.159E-01 3.168E-01 1.902E-01 1.139E-01
Pu-238 O.OOOE+00 0.0 +00 t1 639E-04 1.328E-03 2,686E-03 2,895E-03 2.911E-03 2.912E-03 2.912E-03 2.911E-03 2.911E-03 2.909E-03 2.908E-03

Pu-239 O.OOOE+0O 0.000E+00 1.741E-05 1.411E-04 2.854E-04 3077E-04 3.098E-04 3.101E-04 3.107E-04 3.115E-04 3.122E-04 3.119E-04 3,115E-04
Pu-240 0.000E+00 0.OOOE+00 2.799E-05 2.269E-04 4.588E-04 4,944E-04 4.972E-04 4.972E-04 4.972E-04 4.970E-04 4.966E-04 4.959E-04 4.952E-04

Pu-241 O.OOOE+00 0.0OE+000 6.903E-03 5.595E-02 1.132E-01 1,219E-01 1.226E-01 1.226E-01 1,226E-01 1.225E-01 1.223E-01 1.220E-01 17216E-01

Rb-86 2.688E-03 2.230E-02 9.074E-02 3.682E-01 6.655E-01 7.168E-01 7.432E-01 7.721E-01 8.029E-01 8.594E-01 9.524E-01 8.924E-01 7.228E-01
Rh-105 O.OOOE+00 0.000E+00 1.994E-01 1.611E+00 3.218E+00 3.320E+00 2.943E+00 2.542E+00 1.596E+00 6.226E-01 3.698E-02 3.343E-04 3.022E-06

Ru-103 0.000E+00 0.OOOE+00 3.094E-01 2.506E+00 5.061E+00 5.437E+00 5.436Et00 5.404Ei0O 5.309E+00 5124E+00 4,605E+00 3.854E+00 3.226E.100
Ru-105 O.OOOE+00 0.000E+00 1.830E-01 1.269E+00 1.878E+00 1.084E+00 3.126E-01 8.966E-02 2.115E-03 1.177E-06 O.000E+00 O.OOOE+00 0.0001+00
Ru-106 0.O00E+00 O.OOOE+00 1.233E-01 9.989E-01 2.020E+00 2.176E+00 2.187E+00 2.186E+00 2.181EE+00 2.173E+00 2.146E+00 2.103E+00 2.061E+00
Sb-127 0.OOE+00 O.000E+00 3.354E-01 2.698E+00 5.375E+00 5.621E+00 5.324E+00 5.014E1-001 4.187E+00 2.920E+00 9M906E-01 1.635E-01 2.697E-02
Sb-129 0,OOOE+00 0.000E 100 1.064E+00 7.342E+00 1,077E+01 6.11 OE+00 1.702E400 4,717E-0 1 1 003E-02 4.532E-06 0.OOOE+00 0.OOOE+00 0.o00QE0O



0

Hh

f-t

0

0

TABLE 4. DBA-LOCA TURBINE BUILDING AIRBORNE ACTIVITY EC-RADN-1 129
PAGE 53

DBA-LOCA TURBINE BUILDING AIRBORNE ACTIVITY (CURIES)
Isotope Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Sr-89 O.O0OE+O0 O.OOOE+O0 1.478E+00 1. 198E0 1 2.419E--01 2.601E+01 2.604E+OI 2,592E&01 2.556E+01 2.486E+O 2.288E.,-1 1.992E+01 1.734E+O1

S_-90 0_0OE+O0 3.OOOE+O00 Af85E-01 1.528E-i00 3.091E-ý00 3,330E+00 3.349E-W0Q 3.349E+00 3.348E+00 3.347E-400 3.343E,00 3.336E+00 3.329E+0o

Sr-91 O.O00E.OO00 0.O00E+00 1.753E+00 1.321E401 2_308E+01 1.858E+01 1.042E+01 5.814E400 1.009E+00 3.039E-02 8.307E-07 O.OOOE+00 0.O00E+00

Sr-92 O.OOE+00 O.OOOE+00 1.550E+00 9.725E+00 1,179E+01 4.568E+00 5.937E-01 7.673E-02 1.656E-04 7.707E-10 0.000E+00 O.OOOE+00 0.O00E+00

Tc-99m O.OOE+O0 O.OOOE+00 3217E-01 2.603E+00 5232E+00 5.522E+00 5.302E+00 5.027E+00 3-989E+00 2.413E+00 5.314E-01 4.267E-02 3.427E-03

Te-127 O.OOOE+Q0 O.OOOE+00 3.349E-01 2.712E+00 5.470E+00 5.841E+00 5.745E+00 5.598E+00 4.964E+00 3790E+00 1.939E+00 1.099E+00 9.109E-01

Te-127m 0.O00E+00 0.OOOE+00 5.714E-02 4.631E-0I 9.367E-01 1.009E+00 1.015E+00 1.015E+00 1.014E1+00 1.009E+00 9.819E-01 9.251E-01 8.677E-01

Te-129 O.O00E+O0 0.O00EO0 1.131 E+00 8.446E-100 1.381E+01 9.403E+00 5.775E±00 4.285E+00 3.563E9+00 3.404E+00 3.005E+00 2.442E+00 1.984E+00

Te-129m 0.O00E+00 O.OOOE+00 2.393E-01 1.939E+00 3.921E+00 4-216E+00 4.217E.100 4.189E+00 4.104E-+00 3.937E-00 3476E-*00 2.824E+00 2294E+0

ITe-131rn 0.O00E+00 O.OOOE+00 7.553E-01 5.9B2E+00 1.155E+01 1.135E+01 9.48SE+O0 7,887E+00 4.529E+00 1.494E+00 5.357E-02 2.090E-04 8.151E-07
Te-132 0O.O00E+00 O.OOOE+00 5.491EO00 4.411 E+01 8.765E+01 9.116E+01 8540E+O1 7T956E+01 6.430E-+01 4.201EE+01 1.171E+01 1.394E+00 1,658E-01

Xe-133 6.213E+00 6.250E+01 4.102E+02 2,449E+03 9.605E+03 3.125E+04 1.012E+05 2.016E+05 3.71 8E+05 7.336E+05 1.395E+06 1.130E+-06 5,566E+05

Xe-135 2.063E+00 2.082E+01 1,382E+02 8.189E+02 2.892E+03 7.074E+03 1.285E+04 1,447E+04 4.907E+03 3.259E+02 2.322E-02 7.894E-10 0.O00E+00

Y-9O 0.O00E.iO00 .OOOE+00 2.714E-03 3.251E-02 I1.258E-01 2.708E-01 5.283E-01 7.640E-01 1.360E+00 2.173E+00 3.111E+00 3.336E+00 3.346E+00

Y-91 0.00OE+O00 OO0E+O0 1.939E-02 1.589E-01 3.305E-01 3.732E-01 3.973E-01 4.088E-01 4.175E-01 4.103E-01 3.819E-01 T3.a88E-01 3.005E-01

Y-92 O,O0OEdO0 0OO00E+00 1.354E-01 2.169Ei00 7.517E.+00 7.770E+00 2.875E+00 7.708E-01 8.938F--03 7.869E-07 O.O00E+00 0.OOOE+00 0.O00E+00

Y-93 0OO00FO00 0O.00E+00 i,435E-02 1.086E-01 1.915E-01 1.56BE-01 9.OBE-02 5.260E-02 I.013E-02 3.757E-04 1.917E-08 0.000E+00 0.000E+O0

Zro95 O.OOOE00 0_O00E+00 2760E-02 2.236E-01 4.518E-01 4.860E-01 4.870E-01 4.853E-01 4.800E-01 4.695E-01 4.396E-01 3.939E-01 3.530E-01

Zr-97 0OOOE+O00.OOOE+00 2.622E-02 2.040E-01 3.801E-01 3.476E-01 2,518E-01 1.814E-01 6.777E-02 9.460E-03 2.574E-05 1.364E-09 O.OOOE+00

SUM 2.440E+01 2.136E+02 1.157E+03 5.818E+03 1.730E+04 4.383E+04 1.189E+05 2.207E+05 3.818E+05 7.443E+05 1.433E+06 1.241E+06 7.604E+05
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ACTIVITY BUILDUP ON SGTS FILTER FOR DBA-LOCA (CURIES)
Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Ci Ci Ci Ci Ci Cl Ci Ci Ci Ci Ci Ci Ci
Ain-241 2.236E-06 5.435E-05' 3.815E-04 1,045E-03 1.847E-03 2.204E-03 2.302E-03 1.809E-03 8.045E-04 2.105E-04 5.756E-05

Ba-139 1.039E+00 1.526E+01 3.917E+0i 1.433EiOl 4,522E-01 9.629E-03 5.720E-08 0.OOOE+00 0.000E+00 0.000E+00 0,OOOE+00

Ba-140 1.721E+00 4.171E+01 2.913E+02 7.896E+02 1.367E+03 1.597E+03 1.567E+03 1.087E+03 3.327E+02 4.693E+01 6.956E+00

Ce-141 3.956E-02 9.606E-01 6.731E+00 1.835E+01 3.214E+01 3.797E-401 3.852E+01 2.853E+O1 1.065E+01 2.092E+00 4.316E-01

Ce-143 3.597E-02 8,557E-01 5.756E+00 1.447E+01 2,157E..O1 2.170E+01 1.358E+01 3,830E+00 7,895E-02 1.241E-04 2.049E-07

Ce-144 3.327E-02 8,082E-01 5.669E+00 1550E+01 2.730E+01 3,246E+01 3.355E+01 2.581E+01 1.079E+01 2.560E+00 6.379E-01

On-242 5.855E-04 1.422E-02 9-974E-02 2.726E-01 4.799E-01 5.702E-01 5.883E-01 4.509E-01 1.865E-01 4.344E-02 1.063E-02

Cm-244 3.432E-05 8.338E-04 5.849E-03 1.600E-02 2820E-02 3.356E-02 3.476E-02 2.687E-02 1.139E-02 2.766E-03 7-057E-04

Co-58 O.OOOE+O00 O.OO0E+O0 6.519E-04 1.583E-02 1.110E-01 31030E-01 5.324E-01 6.315E-0 1 6.479E-01 4.911E-01 1.965E-01 4.331E-02 1-003E-02

Co-60 3.509E-04 8.525E-03 5.981E-02 1.636E-01 2.883E-01 3.430E-01 31553E-01 2.744E-01 1.162E-01 2.814E-02 7.161E-03

Cs-134 2.217E-01 1.623E+00 1.'147E+01 9.096E201 4.803E+02 1.243E+03 2.156E+03 2.555E+03 2.638E+03 2.035E+03 8.586E+02 2.066E+02 5.216E+01

Cs-136 7.076E-02 5.178E-01 3.655E+00 2.892E+01 1.520E+02 3.902E.+02 6.651E+02 7.746E+02 7.592E+02 5.277E+02 .1.630E+02 2.332E+01 3,501E+00

Cs-137 1.668E-01 1.222E+00 8.635E+00 6.846E.01 3.615E+02 9.361E& 02 1.624EiO3 1.925E.i03 1.989E+03 1.537E+03 6.518E+02 1.582E+02 4.028E+01

1-131 1.047E+00 7.691E+00 5.692E+01 4.913E+02 2.748E203 7T707E,+03 1.568E-i04 2,172E+04 3.037E-04 3.428E+04 2.754E+04 1.215E+04 4.760E+03

1-132 1.466E+00 9.963E+00 6.729E+01 4.997E+02 1.943E.i 03 2.766E+03 3.017E÷03 3.244E+03 2.701 E+03 1.367E+03 1.634E+02 4.926E+00 1.667E-01

1-133 2.167E+00 1.576E+01 1, 149E+02 9.621 E,02 5.070E+03 1.262E+04 2.023E+04 2.208E+04 1.512E+04 4.096E+03 4.549E+01 1.598E-02 4.985E-06

1-134 2.108E+00 1.191E+O1 5.943E+01 2.334E+02 2.705E+02 3.255E+01 1.219E-01 3.112E-04 0.000E+00 O.O00E+00 O.O00E+00 O.O00E+00 O.O00E+00

1-135 2.033E+00 1.443E+01 1.015E+02 7.915E&02 3.615E+03 6.759E+03 6.112E403 3.765E+03 4.631E-.402 4.046E+00 1.509E-06 O.O00E+OO 0.O00E+O0

La-140 3.060E-02 1.262E+00 1.738E201 9.657E÷01 3.262E2402 5.472E+02 9.239E+02 9.589E+02 3.757E402 5.447E±01 8.080E÷00

La- 141 1.312E-02 2.672E-01 1.317E+00 1.779E.+00 7.651E-01 2.221E-01 3.338E-03 5.433E-07 O.OOOE+-O0O0.O000+0 O.O 000+O0

La-142 9.780E-03 1.516E-01 4.326E-01 1.959E-01 9.466E-03 3.087E-04 6-582E-09 O.O00E+00 0.000E+00 0.000E+0 O.O00E+00

Mo-99 2.199E-01 5.287E2-00 3.632E+01 9.526E+01 1.544E+02 1.689E+02 1.360E+02 6.351E+01 5.941E+00 1.161E-01 2.384E-03

Nb-95 1.689E-02 4.10,IE-01 2.879E--00 7.874E.;.00 1.388E±401 1.651E+01 1.710E+01 1.320E+01 5,552E+00 1.313E+00 3,224E-01

Nd-147 6.372E-03 1.544E-01 1,077E+00 2.916E-00 5.034E+00 5.865E+00 5.705E+00 3.887E+00 1.129E+00 1.460E-0! 1.983E-02

Np-239 4.610E-01 1.106E+01 7.574E201 1.972E+02 3.152E402 3.400E+02 2.625E+02 1. 126E+02 8.174E+00 1.047E-01 1,408E-03

Pr-143 1.418F-02 3.453E-01 2.436E+00 6.732E+00 1.206E+01 1.451E+O1 1.517E+01 1.122E+01 3.631-E+00I 5,305E-01 8.126E-02

PIj-238 1.003E-04 2.436E-03 1.709E-02 4.674E-02 8.240E-02 9.805E-02 1.016E-01 7.856E-02 3.336E-02 8.114E-03 2.074E-03

Pu-239 1.065E-05 2.587E-04 1.816E-03 4.969E-03 8.768E-03 1.044E-02 1.084E-02 8.407E-03 3.578E-03 8.701E-04 2.222E-04

Pu-240 1.712E-05 4.160E-04 2.919E-03 7.982E-03 1-407E-02 1.675E-02 1.735E-02 1.341E-02 5.692E-03 1.383E-03 3,532E-04

Pu-241 4.223E-03 1.026E-01 7.198E-01 1.969E+00 3.470E+00 4.129E+00 4.278E400 31306E400 1.402E200 3.402E-01 8.678E-02

Rb-86 2.092E-03 1.531E-02 1.081E-01 8.559E-01 4.506E&00 1.160E+01 1.987E+01 2,326E+01 2.316E+01 1.662E+0 1 5.641E+00 9.448E-01 1.661E-01

Rh-lO5 1.220E-01 2.955E+00 2.047E+01 5.360E.01 8.330E+01 8.560E+01 5.568E+01 1,680E+01 4.238E-01 9.324E-04 2.156E-06

ilu-103 1.893E-01 4.595E-O00 3.219E+01 8.778E.i01 1.539E102 1.820E-i02 1.853E.-02 1.383E+02 5.278E+01 1.075E+01 2.301E+00

Ru-105 1.120E-01 2.327E+00 1.195E.iOl 1.750E+01 8.847E+00 3.020E+00 7.382E-02 3.177E-05 0.0002+00 0.000E+00 0.000E+00

Ru-106 7.541E-02 1.832E+00 1.285E-401 3.513E+01 6.190E+01 7.361E+01 7.613E+01 5,862E+01 2.460E+01 5.866E+00 1.470E+00

Sb-127 2.052E-01 4,948E+00 3.419E+01 9.075E+01 1.507E+02 1.688E+02 1.461E+02 7.880E+01 1.135E+01 4.559E-01 1.924E-02

Sb-129 6.507E-01 1.346E+01 6.853E+01 9.865E+01 4.818E+01 1.588E+01 3.499E-01 1.223E-04 0.000E+00 0.000E+00 0.000E+00

Sr-89 9.045E-01 2.196E&01 1.539E+02 4.199E-. 02 7.369E.i*02 8.729E-i 02 8.921E202 6.709E+02 2.622E+02 5.555E+01 1.237E+01

Sr-90 1.153E-01 2.802E+00 1.966E±+01 5.377E+01 9.479-i 01 1.128E+02 1.169E+02 9.0312E01 3.831E+01 9.304E+00 2.375E+00

Sr-91 1.072E+00 2.422E+01 1.468E+02 2.999E4.02 2,950E -02 1.958E+02 3.521E+01 8.201E-01 9.520E-06 0.0OOE+00 0.000E+00
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Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr
Sr-92 9.481E-01 1.784E+01 7.502E+01 7.376E+01 1.680E+01 2,584E+00 5.777E-03 2.080E-08 O.O00E.t-O0 O.OOOE+O0 O.O00E+O0
Tc-99m 1.968E-01 4.773E-00 3.328E+01 8.915E+01 1.501E+02 1.693E+02 1.392E+-02 6-512E+01 6.091E+00 1.190E-01 2.444E-03
Te-127 2.049E-01 4.974E.WO0 3.4B1'E+01 9.431E+01 1.626E+02 1.885E+02 1.732E+02 1.023E+02 2.222E.01 3.064E+00 6.498E-01
Te-127m 3.496E-02 8.493E-01 5.959E+00 1.630E+01 2.873E+01 3.418E+01 3.537E+01 2.721E-O01 1.125E--O0 2.580E.+00 6.190E-01
Te-129 6.919E-01 1.549E#01 8.786E0O1 1.518E+02 1.635E+02 1.443E+02 1.243E+02 9.186E+01 3.444E+01 6.81OE iO0 1.415E+00
Te-129m 1. 464E-0i 3.557Et-00 2.494E+01 6.808E+01 I.'193E-02 1.41 1E+02 1.432E+02 1.062E+02 3.983E+O1 7.876Ei00 1.636E+00
Te-131m 4.6211E-01 1.097Ed-1 7.349E+01 1.832E+02 2.685E+02 2.656E+02 1.581 E+02 4.030E+01 6.140E-01 5.829E-04 5.815E-07
Te-132 3.359E-100 8.090E+01 5.576E+02 1.472E+03 2.417E+03 2.679E+03 2.244E+03 1.134E4+03 1.342E.02 3.887E+00 1.183E-01
Y-90 1.712E-03 6&362E-02 8.124E-01 4.382E+00 1.496E+01 2.573E+01 4,745E+01 5.862E+01 3.566E+01 9.305E+00 2,387E+00

Y-91 1.187E-02 2.921E-01 2.105E+00 6.028E+00 1.125E+01 1.377E+01 1.457E-+01 1.107E+01 4.377E+00 9.449E-01 2.143E-01
Y-92 9.070E-02 4.474E&00 4.883Ei01 1-259E+02 8.141EE+01 2.596E+01 3.119E-01 2.123E-05 0.O00E+00 0000E-00 O.O.0E+00
Y-93 8.781E-03 1.992E-01 1.218E+.00 2.532E400 2.578E+00 1,771E+00 3.535E-01 1.014E-02 2.197E-07 0,000E.O0 0.O00Ef-00
Zr-95 1.689E-02 4.101E-01 2.874E+00 7.846E+00 1,378E+01 1.634E+01 1.675E+01 1.267E+01 5.038E400 1.099Ef00 2.518E-01
Zr-97 1.604E-02 3.741E-01 2.418E+00 5.613E+00 7.127&+00 6.108E±00 2.365E+00 2.553E-01 2.950E-04 3.806E-09 0.00E+00
SUM 9.283E+00 6.312E+01 4.372E6*02 3,470E+03 1.658E+04 3.719E+04 5.687E+04 6.430E+04 6.170E+04 4.888E+04 3.087E.i 04 1.277E+04 4.899E+03
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DBA-LOCA PRIMARY CONTAINMENT AIRBORNE ACTIVITY CONCENTRATION (IpCi/cc)
Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Am-241 0.0ooE+0o 0.OOOE+00 2.250E-04 5.819E-04 6.882E-05 3.426E-06 4.224E-08 6.608E-10 6.014E-11 4.981E-13 2.826E-19 0.000E+00 0.000E+00

Ba-139 0.000E+00 0.000E+00 1.045E+02 1.634E+02 7.065E+00 4.699E-02 1.034E-05 2.887E-09 0,000E+00 0.000±E00 0.000E O0 0.OOOE+00 0.000E+00

Ba- 140 0.000Ec.iOe 0.000E+00 1.731 E02 4.,467E+02 5.255E÷01 2.589E+00 3.126E-02 4.789E-04 4.095E-05 2.993E-07 1.169E-13 0.OOOE+00 0.000±E00

Ce-141 0.000E+00 0.000E+00 3.980E+00 1.029E+01 1214E+00 6.019E-02 7.349E-04 1.139E-05 1.006E-06 7.858E-09 3.742E-15 0.OOOE+00 0.O00E+00

Ce-143 0.000E+00 0.oO0E±00 3.618E+00 9.162E+00 1.038E200 4.746E-02 4.932E-04 6.505E-06 3.547E-07 1.055E-09 0.OOE+00 O.OOOE+00 0.O00E+00

Ce-144 0.000E+00 0.00OE+00 3347E+00 8.654E+00 1.023E+00 5.082E-02 6.242E-04 9.731E-06 8.764E-07 7.107E-09 3.791E-15 0.000E-+0 0.000E400

Clm-242 0.000E+00 0.OOOE+00 5.890E-02 1.523E-01 1.799E-02 8.938E-04 1.097E-05 1.710E-07 1.537E-08 1.242E-10 6.552E-17 0.000E+00 0.O00E+00

C-m-244 0.000E., 00 0.OOOE+00 3.452E-03 8.928E-03 1.055E-03 5.246E-05 6.449E-07 1.006E-08 9.082E-10 7.400E-12 4,003E-18 0.OOOE+00 0.000E+00

Co-58 0.000±E00 0.000E+00 6.557E-02 1.695E-01 2.002E-02 9.936E-04 1.217E-05 1.893E-07 1.693E.08 1.353E-10 6.904E-17 O.000E+00 0.OOOE+00

Co-60 0.000E+00 0.O00E+00 3.530E-02 9.128E-02 1.079E-02 5.363E-04 6.593E-06 1.028E-07 9.281E-09 7.558E- 11 4.082E-17 0.000E400 0.000E+00

Cs-134 5.304E+01 1.409E+02 3.158E102 6.054E+02 F7.154E+01 3.556E+00 4.371E-02 6.817E-04 6.148E-05 5,002E-07 2.692E-13 0.OOOE+00 0.OOOE-000

Cs-136 1.693E+01 4.494E+01 1.006E. 02 1.925E+02 2,265E+01 1.116E+00 1.348E-02 2.066E-04 1.769E-05 1,297E-07 5.111E-14 0.000E+00 0.OOOE+00

Cs-137 3.992E+01 1.060E+02 2.377E+02 4.556E+02 5.385.401 2.677E+00 3.291E-02 5.135E-04 4.635E-05 3.777E-07 2.044E-13 0.000E+00 0.OOOE+00
1-131 2.472E+02 6.606E+02 1.719E+03 3.468E+03 6.123E±02 2.476E+02 2.220E+02 2.148E+02 1.9612E+02 1.635E+02 9.463E+01 3.805E.01 1.530E+01

1-132 3.498E+02 8.930E+02 2.248E+03 4.172E+03 4.649E+02 6.696E401 5.943E200 5.358E-01 4.856E-04 5.399E-07 8.151E-14 0.OOOE+00 0.OOOE*00

1-133 5.115E÷02 1.353E+03 3.468E+03 6791E+03 1.129E+03 4.055E+02 2.866E.02 2.186E-+02 9.777E+01 1.956E+01 1.565E-01 5.010E-05 1.604E-08

1-134 4.975E202 1.022E+03 1.795E+i03 1.648E+03 6.025E+01 1.046E+00 1.728E-03 3.081E-06 1.759E-14 0.O00E+00 0.000E+00 0.0OOE+00 0.000E+00

1-135 4.798E.02 1.239E+03 3.065E+03 5.586E+03 8.052E.02 2.172E+02 8.661E+01 3.727E+01 2.994E+00 1.932E-02 5.191E-09 O.002OE00 O.000E+00

Kr-85 3.636E-v00 1.090E+0I 7.996E+01 2.180E+02 2.179E+02 2.175E+02 2.168E-02 2.161E_÷02 2.150E-02 2128E±02 2.065E+02 1.963E402 1.866E+02

Kr-85rn 6.420E+01 1.829E+02 1.241E.-03 2.899E+03 2.126E+03 1.143E+03 3.304E+02 9.553E+01 2.319E+00 1.367E-03 2.799E-13 0.000E+00 0.000E+00

Kr-87 1.203E+02 3.009E+02 1.680E+03 2.656E+03 8.922E+02 1.007E+02 1.281E+00 1.631E-02 3.381E-08 O.0OOE+00 0.0O0E+00 0.000E+00 0.000E+00

Kr-88 1.760E+02 4.865E+02 3.158E+03 6.746E+03 4.137E+03 1.556E+03 2.201E+02 3.113E+01 8.855E-02 7.163E-07 O.000E+00 0.O00E+00 0.000E+00

La- 140 0_000E+00 0.OOOE+00 2.704E+00 1.030E+01 2.960E+00 3.105E-01 7.400E-03 1.633E-04 2.409E-05 2.6392-07 1.320E-13 0.OOOE+00 0.OOOE+00

La-141 0.000E+00 0.000E+00 1.320E+00 2.861 E÷00 2.377E-01 5.835E-03 1.750E-05 6.658E-08 8.721 E-11 0.0002E+00 0.000E+00 0.0.00000 0.000E+00
La-142 0.000E+00 0.000E+00 9.838E-01 1.623E+00 7.804E-02 6.423E-04 2.164E-07 9.256E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Mo-99 0.000E+00 0.000E+00 2.212E+01 5.662E+01 6.553E+00 3.124E-01 3.531E-03 5.065E-05 3.553E-06 1.749E-08 2.087E-15 0.000E+00 0.000E+00

Nb-95 0.000E+00 O.000E+00 1.699E.4+00 4.3952+00 5.194E-01 2.582E-02 3.174E-04 4.952E-06 4.468E-07 3.635E-09 1.950E-15 0.000E+00 0.000E+00

Nd-147 0.000E+00 0.OOOE+00 6.409E-01 1.653E+00 1.944E-01 9.561E-03 1.151E-04 1.758E-06 1.490E-07 1.070E-09 3.967E-16 0.002E+00 0.000E+00

Np-239 0.000E+00 0.000E+00 4.637E+01 1.185E+02 1.366E+01 6.467E-01 7.207E-03 1.019E-04 6.856E-06 3.102E-08 2.871E-15 0.000E+00 0.000E+00

Pr-143 0.000E+00 O.000E+00 1.4262E00 3.693E+00 4.391E-01 2.206E-02 2.757E-04 4.349E-06 3.960E-07 3.090E-09 1.275E-15 0.000E+00 0.000E+00

Pu-238 0.000E+00 0.OOOE+00 1.009E-02 2.608E-02 3.083E-03 1.533E-04 1.884E-06 2.940E-08 2.654E-09 2.164E-11 1.172E-17 0.000E+00 0.0000E00

Pu-239 0.000E+00 0.000E+00 1.0712E-03 2,770E-03 3.2752-04 1.629E-05 2.005E-07 3,131E-09 2.833E-10 2.315E-12 1.257E-18 0.000E+00 0.000E+00
Pu-240 0_000E+00 0.0OOE+00 1.723E-03 4.455E-03 5.265E-04 2.618E-05 3.218E-07 5.021E-09 4.532E-10 3.694E-12 1.999E-18 0.000E+00 0.0005E00

Pu-241 0.000E+00 0.000E+00 4.248E-01 1.099E+00 1.299E-01 6.455E-03 7.936E-05 1.238E-06 1.118E-07 9.105E-10 4.924E-16 0.000E+00 0.000E+00

Rb-86 5.005E-01 1,.329E+00 2.976E+00 5.696E+O0 6.712E-01 3.316E-02 4.027E-04 6.205E-06 5.398E-07 4.084E-09. 1.769L-15 0.002E+00 0.O00E+00

Rh-1O5 0.0O0E+00 0.000E+00 1.227E.01 3.164E401 3 693E+00 1.758E-01 1.905E-03 2.566E-05 1.45SE-06 4.627E-09 0.000E+00 0.000E+00 0.00E2+00

Ru-103 0.000E+00 O.000E+00 1.904E+01 4.920E+01 5.807E+00 2.879E-01 3.518E-03 5.457E-05 4.840E-06 3.808E-08 1.854E-14 O.O000E+0 0.O00E+00

Ru-105 0.000E+00 0.000E+00 1.126E+01 2.491E+01 2.155E+00 5.737E-02 2.023E-04 9.053E-07 1.928E-09 8.749E-15 0.000E+00 0.000E+00 0.0O0E+00

Ru-106 0.0002E00 0.000E+00 7.586E100 1.962E+01 2,318E+00 1.152E-01 1.415E-03 2.207E-05 1.989E-06 1.615E-08 8.641E-15 O.000E+00 0.000E+00

Sb-127 0.000E+00 0.000E+00 2.064E+01 5.298E+01 6.168E+00 2.976E-01 3.445E-03 5.063E-05 3.817E-06 2.170E-08 3.988E-15 0.000E+00 0.000E+00

Sb-129 0.000E+00 O.000E+00 6.545E+01 1.442E+02 1.236E+01 3.235E-01 1.102E-03 4.762E-06 9.1412E09 3.368E-14 0.0002+00 0.000E+00 0.000E+00
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DBA-LOCA PRIMARY CONTAINMENT AIRBORNE ACTIVITY CONCENTRATION (pCi/cc)
Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Sr-89 0.000E+00 0.000E+00 9.098E+01 2.352E+02 2-776E+01 1.377E+00 1.685E-02 2.617E-04 2.330E-05 1.848E-07 9.211E-14 0.000E+00 0.000E+00
Sr-90 0.000E+00 0.000E+00 1.160E+01 3.001E.+01 3,546E100 1.763E-01 2.167E-03 3.382E-05 3.053E-06 2.487E-08 1.346E-14 0.000E+00 0.OOOE+00
Sr-91 0.OOOE+00 0.OOOE+00 1.079E+02 2.593E+02 2649E+01 9.835E-01 6,745E-03 5.870E-05 9.199E-07 2.259E-10 0.000E-+00 0.000E1.00 0.0006E+00

Sr-92 0.000E+00 0:OOOE±00 9.537E+01 1,910E+02 1.353E+01 2.419E-01 3.842E-04 7.747E-07 1.509E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Tc-99m 0.OOOE+00 0.000E+00 1.980E+01 5.111E+01 6.003E+00 2.923E-01 3.431E-03 5.075E-05 3.636E-06 1.793E-08 2.139E-15 0.000E+00 0.000E+00

Te-127 0.O0E+00 .000zE+00 2.061E+01 5.325E+01 6&277E100 3.092E-01 31718E-03 5.652E-05 4.526E-06 2.817E-08 7.806E-15 0.000E4-00 0.000E+00

Te-127m 0.O00E+00 0.000E0+0 3.517E+00 9.094E+00 1,075E+00 5.344E-02 6.569E-04 1.025E-05 9,240E-07 7.495E-09 3.953E-15"I 0.OOOE+00 0.000E+00

Te-129 0.000E+00 0.000EO00 6.960E601 1.659E+02 1.585E+01 4.978E-01 3.738E-03 4.326E-05 3,248E-06 2.530E-08 1.210E-14 0.000E+00 0.O00E+00

Te-129m 0.000E+00 0.000E+00 1.473E+01 3.808E+01 4.499E+00 2.232E-01 2.729E-03 4.230E-05 3.741E-06 2.926E-08 1.399E-14 O.OOOE+00 0.000E+00

Te-131rn 0.O00E+00 0.000E+00 4.648E+01 1.175E202 1.326E.+01 6,009E-01 6.140E-03 7.963E-05 4.129E-06 1.110E-08 0.OOOE+00 0.000E+00 0.OOOE+00

Te-132 0.000E+00 0.000E+00 3.379E+02 8.662E+02 1.006E+02 4,826E+00 5.527E-02 8.033E-04 5.862E-05 3,122E-07 4.715E-14 0OO0E+00 0.000E+00

Xe-133 5,211E+02 1.563E+03 1.145E+04 3.114E+04 3.081E-04 31010E+04 2.872E2f.04 2.740E+04 2,391E±04 1,819E+04 7.995E+03 2.0312E+03 5-158E+02
Xe- 135 1.755E+02 5.426E+02 4.043E+03 1.121F+04 9.885E+03 7.353E+03 4.034E+03 2.208E+03 3.593E+02 9,289E200 1.544E-04 1.657E-12 0.000E+00

Y-90 O.O00E+00 0.000E+00 1.564E-01 5.450E-01 1.391&-01 1.410E-02 3.393E-04 7.676E-06 1.237E-06 1,613E-08 1.252E-14. 0.000E+00 0.000E+00

Yw91 0_000E+00 0.000E+00 1.191E+00 3.104E+00 3.783E-01 1.972E-02 2.566E&04 4.119E-06 3.799E-07 3.043E-09 1.535E-15 0.000E+00 0.O00E+00

Y-92 0.000E+00 0.000E+00 6.706E+00 3.112E+01 8.173E+.00 4.018E-01 1.836E-03 7.704E-06 8.083E-09 5.804E-15 O.000E+00 0.000+E00 O.OOOE+00

Y-93 0.000E+00 0.000E+00 8.833E-01 2.133E+00 2.198E-01 8.302E-03 5.894E-05 5.311E-07 9.235E-09 2.792E-12 O,000E+00 0.000O 00 0000E+00

Zr-95 O.000E+00 0,000±E00 1.699E;00 4.391E+00 5.185E-01 2.5732-02 3.152E-04 4.900E-06 4.376E-07 3,489E-09 1.770E-15 0.OOOE+00 0.000E+00

-Zr-97 0.000E+00 0.000&E00 1.614E+00 4.006E+00 4.362E-01 1.840E-02 1.630E-04 1 831E-06 6.178E-08 7.031E-11 O.OOOE+00 O.0OE2.00 0,000E+00

SUM 3.257E+03 8.548E+03 3.593E+04 8.102E+04 5.163E+04 4.143E+04 3.412E+04 3.043'E+04 2.479E+04 1.860E+04 8.296E+03 2.265E+03 7.177E+02

Note:
Containment Airborne Activity Concentration (pCi/cc) = (Corresponding Table 1 Activity Ci x 1000000 pCi/Ci) /(239593 ft3 x 28316.85 cc/!ft3)
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DBA-LOCA SUPPRESSION POOL ACTIVITY CONCENTRATION (pCi/cc) _ 0

Time Post-Accident
Isotope .16671 hr hr 4hr hr 16hr 1 ýhr ' 48 hr 96 hr 240 hr 480hr 720 hr
Am-241 0.OOOE+00 0.000E+00 4.530E-04 1.359E..03 I1.356E-03 1.351E-03 '1.342E-03 1.333E-03 1,305E-03 1.2512-03 '1.101E-03 8.851 E-04 7.080E-04
Ba-139 [0.000E+00 0.OOOE+00 2.104E+02 3.816E+02 1.392E+02 1,854E+01 3.285E-01 5.823E-03 3.242E-08 0.000E+00 0.OOOE±00 0.000E+00 0.000E+00

Ba-140 0.000E+00 0.000E+00I 3.486E+02 1.043E+03 1.036E+03 1.021E+03 9.932E+02 9.659E+02 8.885E+02 7-517+02 4.553E+02 1.974E+02 8.557E+01

Ce-141 I 0.OE+00 0.000E±00 8.014E+00 2.402E+01 2.393E+01 I 2.374E+01 2.335E+01 2.296E+01 2.183E+01 1.974E+01 1.458E+01 8.798E+00 5.310E+00

Ce-143 0.OOOE+00 0.000E+00 7.286E+00 I 2.139E+01 2.046E+01 1.8722+01 1.567E+01 1.312E+01 7.697E+00 2.6492+00 1.080E-01 5.219E-04 2.521E-06

Ce-144 0.000_+00 0.000E+00 6.739E+00 2.020E+01 2.015E+01 2.004E+01 1.983E+01 1.963E+01 1.902E+01 1.785E+01 1.477E+01 1.0765E01 7.848E+00

Cm-242 0.000E+00 0.0002+00 1.186E-01 3.555E-01 3,545E-01 3,526E-01 3.487E-01 3.448E-01 3.335E-01 3.119E-01 2.552E-01 1.827E-01 1.308E-01

Cm-244 0.000E+00 0.000E+00 i 6.952E-03 2.084E-02 2,079E-02 2.069E-02 2.049E-02-1 2.029E-02 1.971E-02 -l1.858E0 1.559E-02 1.163E-02 8.682E-03

Co-58 I 0.000E+00 i 0.000E+00 1.320E-01 3.957E-01 3.945E-01 3.919E-01 3.869E-01 3.819E-01 3.673E-01 I 3.397E-01 2.6892-01 I 1.821E-01 [ 1.234E-01

Cso-60 0.00E+00 0.000E+00 7.108E-02 2.131E-01 2.126E-01 2.11501 1 2.095E-01 2.074E-01 2.014E-01 1.898E-01 1.590E-01 1.184E-01. 8.809E-02

Cs-134 1.025E+02 3.073E+02 7.169E+02 I 1.535E+03j 1,531E+03 1.524E+03 I 1.509E403 1.493E+03 1A49E+03 1.365E+03 1.139E+03 8.431E+02 6.241E+02

Cs-136 3.271E+01 9.802E+01 2.284E+02 4.881E+02 4.847E+02 4.782E+02 4.653E+02 4.527E+02 4.170E+02 3.539E+02 2.163E+02 9.517E+01 I 4.188E+01

Cs-137 7.714E+01. 2.313E+02 5.396E+02 1.15bE+03 ).153E+03 1.147E÷03 I 1.136E+03 1.125E+03 1.093E+03 1.031E+03 I 8.648E4D2 6.455E+02I 4.819E+02

1-131 4.762E+02 1.426E+03 3797E+031 8.510E+03 8.430E+03 I 8.272E+03 7.965E03 7.669E+03 6.841E+03 5.437E+03 2.723E+03 8.589E+02 2.709E+02

1-132 6.734E+02 1920E+03 4.902E+03 9.927E+03 6.338E+03I 3.262E+03 2.105E+03 1.935E+03 1.518E+03 9.359E+02 2.192E+02 1.951E+01 1.737E+00

-133 9.852E+02 2.922E+03 , 7.6612E+63 1.6662+04 I1.555E+04 1.3542±04 1.027E+04 7 7942+03 3.402E+03 6.4822+02 4.484E+00 1.126E-03 2.828E-07
1-134 9.582E02 2.---2OE--+03 3.964E+03 4.043E+03 8.296E+02 3.493E+01 6,194E-02 1.0982-04 6.122E-13 0.0002E00 0.0002+00 0.000E+00 0.0002+00

1-135 9.241E+02 I 2.676E+03 I 6.770E+03 1.371E+04 1,109E+04 7.253E+03 3.104E+03 I 1.329E+03 1.042E+02 6.404E-01 1.487E-07 I 0.000E+00 0.000E÷00

La-140 0.000E+00 0.000E+00 5.499E+00 2.526E-01 5.949E+01 1.236E+02 2.360E+02 3.301E+02 5.232E+02 6.631E+02 5.140E+02 2.291E+02 9.939E+01

La-141 0.000E+00 0.000E+00 I 2.658E+00 i 6.680E+00 4.683E+00 2.302E+00 5.559E-01 I .1.343E.01 1.892E-03 3.758E-07 I 0.000E+00 i0.O000E+00 0.000E+00

La-142 0,000E+00 0.000E+00 1.980E+00 I3.789E+00 -1.538E+00 2 ,534E.01 I6.878E-03 I1.8672-04 3.734E-09 0.OOOE+00 0.000E+00 0.000E+00 I 0.0002+00
Mo-99 I0.0002+00- 0.0002+00 4550 1.322E+02 1.291E+02 1.2322+02 1.1221+02 1.021E+02 7.710E+01 4.3932+01 8.1282+00 4.883E-01 2.933E-02

Nb-95 0,000E+00 0.000E+00 3.422E+00 1.026E+01 1.023E+01 1.018E+01' 1.009E+01 9.986E+00 9.694E+00 9.131E+00 1 7.596E+00 5.522E+00 3.965E+00

Nd-147 I .OOOE±00 0.0002+00 1.2912+00 L 38592+00 I 3.830E+00 -3.771E+00 3.657E+00 ,3.546E+00 3.234E+00__2.6882+00 1.5452+00 6.1402-01 2.440E-01
Np-239 0.000E+00 0.0002E00 9.339E+01 2.766E+02 2.692E+02 2.551E+02 2.290E+02 2.056E+02 1.4882+02 _7.790E+01 1.118E+01 4,402E-01 1.733E-02
Pr-143 0.000E+000. 75+00 8.763E+00 8.774E+00 8.595E+00 7.761E+00 4.9672+00 2,231E+00 . 9.995E-01

Pu-238 0.000E+00 I 0.000E+00 1 2.031E-02 6.089E-02 6.074E-02 6.045E-02 5.987E-02 I 5.929E-02 5.759E-02 5.434E-02 4.564E-02 3.413E-02 2.552E-02

Pu-239 0,000E+00 I 0.000E+00 2.157E-03 6.468E-03 6.454E-03 I 6.426E-03 6.371E-03 6.315E-03 6.147E-03 5.815E-03 4.896E-03 3.659E-03 2.733E-03

Pu-240 •0.0002+ 0.000E+00 3.469E-03 1.040E-02 1,037E-02 1.032E-02 1.022E-02. 1.013E-02 9.835E-03 9.277E-03 7.788E-03 5.817E-03 4.345E-03

Pu-241! o.oooE+00 . o.ooE+00 8.55 E-01 2.565E+00 2.5592+00 .5462+00 2.521 200 .4972+00 2.425E+00 22872+001 1.918E+00 1.4312+00 1.067E+00
Rb-86 9.6712-01 1 2.8982+00 [6.756E+00 1.445E+01 1,437E+01 1.421E+01 1.390E+01 1.359E+01 I 1.272E+01 1.114E201 7.485E+00 3.8562+00 1.9872+00

Rh-105 0.000E+00 I0.000E+00 2.471E+01 i 7.387E+01 7,277E+01 6.932E+01 6.052E+01 5.176E+01 3.156E+01 1.162E+01 5.799E-01 3.922E-03 2.652E-05

Ru-103 0.0002E00 0.000E+00 . 3.834E+01 1.149E!02 1.144E+02 ' 1135E+02 1.118E+02 1.101E+02 1.050E+ 96 32+0 7.2212+01 4.5212+01 2.831E+01

Ru-105 0.000E+00 0.000E+00 2.268E+01 5.816E+01 4.246E+01 2.263E+01_ 6.428E+00 1.826E+00 4.184E-02 2.1972-05 3.1822-15 r 0.0002+00 0.000E+00

Ru,106 0.0002+00 0.0002+00 1.528E+01 4.580E+01 4.568E+01 4.544E+01 4.497E+01 4.451E+01 , 4.315E+01 4.055E+01 3.366E+01 2.467E+01 1.809E+01

Sb-127 0.000E+00 0.002E+00 4.156E+01 1.237E+021 1.215E+02 1.174E+02 1.095E+02 1.021E+02 8.283E+01 5.451E+01' 1.553E+01 1.917E+00 2.367E-01

Sb-i29 0.000E+00 0.000E+00 1.3182E+023.366E+02 2.436E+02 1.276E+02 3.501E+01 9.605E+00 I 1.983E-01 8.459E-05 6.561E-15 0.000E±00 0.000E+00

Sr-89 0.000+E00 0.000E+00 I 1.832E+2. 5.490E+U2 b.4(1 E+U2 5432E+02o _.3q4E+u0U' I 5.278E+02 5.057E+02 1 4.0411"-E0 .1.5• 2.3Jb+UZ I 1.5E+Sr-90 O.O000+00 0.000E+00 ' 2.336E201 7.005E+0 6 9882±01 6.954E+01 6.887E+01 6.8202+01 6.6232±01 6.247E+01 5.242E+01 3.913E+01 2.921E+01
Sr-91 I 0.000E+00 0.000E+00 2.172E+02 6.054+02 I 5.219E+02 I 3.879E202 2.143E+02 1.1842+02 1996E+01 I 5.673E-01 I 1.303E-05 2,416E-13 0.000E+00

Sr-92 0.000E+00 , 0.000E+00 I 1.921E+02 4.458E+021 2.667E+02 9.540E+01 1.221E+01 1.562E+00 , 3.275E-03 I 1.439E-08 0.000E+00 0.000E+00 I 0.606E+00
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DBA-LOCA SUPPRESSION POOL ACTIVITY CONCENTRATION (pCi/cc)
l TimeIsotopeI I 1667hr 0.5hr lhr 2hr [ 4hr -1-8hr F

Tc-g9m j O.O0+00 E+ 0.00E+00 3.987E+01 1.193E+02 I 1.183E+02 ; 1.153E+02

Post-Accident
16hr ' 24hr 48hr p 96hr 1 240hr I 480 hr 720 hr

5.006E-01 3.007E-021.090E+02 1.024E+02 7.890E+01 4.504E+01 8.333E+00
, I

Te--127 000OOE02 .OOE+0.00 ,.5E0- 1.243E+02 I1.237E+02 1.220E+02 ,1.181E+02 j1.1402+02 I .2E0-.7E-1I301+1j .8E0 9E0
Te-127m O.OOOE+00 I O.OOOE+00 17.081E+0 2.123E+01 2.118E+01 j 2.1L8E+01 2.0(87E+01 2.067E+01 2.005E01 1.882E+01 1.540E+01 j 1.085E+01 7.614E+00
Te-129 OO.0+00 I 0,000E+00 1.402E+02 3.872E*02 3.123E+02 . 1.964E+02 1.188E+02 i8.726E+01 7.047E+01 6.354E401 4.713E+01 2.864E+01 1.741E+01

Te-129m 0,000E+00 IO0_OE+O0 2.966E+01 8.891E+01 8.865E+01 8.8052+01 8.671E+01 8.531E+01 8.118E+01 7.348E+01 5.450E+01 3.312E+01 2.013E+01
Te-131m 0.000E+00 0.000E+00 9.361E+01 2.743E+02 2.612E+02 I 2.370E+02 1.951E+02 1.606E+02 . 8.959E+01 2.788E+01 8.401E-01 2.451E-03 7.153E-06
Te-132 O.O0E400 0.000E+00 ;6.805E+02 2.022E+03 1.982E+03 t.904E+03 1.756+03 1.620E+03 I 1.272E+03 7.841E+02 1.837E+02 1.635E+01 1.455E+00

Xe-133 6.658E-01 I 4.635E+00 2.006E+018750E+01 2.572E+02 5.565E+02 1.020+03 1.340E+03 1763E+03 1.626E+03 6.642E+02I 1.325E÷02 2.640E+01

Xe-135 7.601E+00 5.168E+01 2.159E+02 8.770E+02. 2.2+ 3640E+031 3.798E+03 2.848E+03 6.858E+02 2.109E+01 3.227E-04 2.720E-12 0.000E+00
Y-90 0000E+00 -O.000E+0 3.172E-01 1.324E+00 2.790E+00 5.609E5001.082E+01 1 + I 2687E+01 405301 1 4.879E+01 3.914E+01 2.936E+01
Y-91 I O.O00+00I .O00E+00 2.400E+00 7.255E+00 .463E+00 7.785E+00 8.161E+00 I 8.317E+00 00! 5.984E+00 3.970E+00 2.634E+00
Y-92 I O.O00E+00 0.000E+00 1.384E+01 I 7.895E+01 1.653E+02 1.604E+02 5I875E+01 1.562E+01 1.761E-01 1.463E-05 O.000E+00 0.000+00 0.O00E+00
Y-93 0.000E+00 0.00E+O0 1.779t+00 4.979E+00 !4.330E+003.275E+00 1.873E+00 1.071E+00 2.004E-01 I 7.013E-03 3.006E-07 1.578E-14 0.000E+00

Zr-95 O.000+00 O.O00E+00 3.420E+00 1.025E+01 1.022E+01 1-1.015E+01 1.001E+01 9.881E+00 9.494E+00 8.764E+00 6.894E+00 4.621E+00 3.097E+00
Zr-97 O.OOOE+00 O.002+00 3.250E+00 9.352E+00 d 8.595E+00 7.259E+00 5.178E+00 3.694E+00 1.341E+00 1.766E-01 4.036E-04 1.601E-08 6.348E-13

Sum 4,239E+03 1.185E+04 3.151E+04 6.454E+04 5.479E+04 4.583E+04 3.674E+04 2.09E E+04 +04 1.490E+04 7.808E+03 3.551E+03 1.971E÷03

I I i I = _(CorrespondingTable_2_Activiy____x_1000000_____/_(13200 I x 2Note:
Suppression Pool Activity Concentration (pCi/cc) =(Corresponding Table 2 Activity Ci x 1000000 pCilCi) / (132000 ft3 x 28316.85 cc/ ft3)



S 0 0
F1
0.

H

0-hj

0

0

TABLE 8. DBA-LOCA REACTOR BUILDING AIRBORNE ACTIVITY CONCENTRATION EC-RADN-1 129
PAGE 60

DBA-LOCA REACTOR BUILDING AIRBORNE ACTIVITY CONCENTRATION (pCi/cc)
Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Am-241 0.OOE÷00 0.OOOE+00 2.686E-09 2.1 15E-08 3.815E-08 3.012E-08 1.568E-08 8.084E-09 1.114E-09 3.232E-11 1.035E-11 8.324E-12 6.659E-12

Ba-139 0.000E+00 0.O00E+00 1.248E-03 5.941E-03 3.917E-03 4.130E-04 3.839E-06 3.532E-08 2.739E-14 O.000E+0+ .oooEi.00 0.OOOE+00 0.OOOE+00
Ba-140 0.000E+00 0.OOOE+00 2,067E-03 1.624E-02 2.913E-02 2.276E-02 1.160E-02 5.859E-03 7.587E-04 1,941 E-05 4.282E-06 1.856E-06 8.047E-07

Ce-141 -. 00 E-,-0 0,00OE00 4.751E-05 3.739E-04 6.732E-04 5.290E-04 2.728E-04 1.393E-04 1.864E-05 5.097E-07 1.371E-07 8.274E-08 4.993E-08

Ce-143 ".000E+00 0.OOOE+00 4.320E-05 3.331E-04 5.757E-04 4.172E-04 1.831E-04 7.958E-05 6.573E-06 6.843E-08 1.016E-09 4.908E-12 2.371E-14

Ce-144 O.0OOE+00 0.OOOE±00 3.995E-05 3.146E-04 5.669E-04 4.467E-04 2.318E-04 1.190E-04 1.624E-05 4.610E-07 1.389E-07 1.012E-07 7.380E-08

Cm-242 0.OOOE+00 0.OOOE+00 7.032E-07 5.536E-06 9.974E-06 7.857E-06 4.074E-06 2.091E-06 2.847E-07 8.055E-09 2.400E-09 1.718E-09 1.230E-09

Cm-244 0.OOE+00 0.OOOE+00 4.122E-08 3.245E-07 5.850E-07 4.611'E-07 2.394E-07 1.231E-07 1.683E-08 4.800E-(10 1.466E-10 1.094E-10 8.164E-11

Co-58 O.OOOE+00 0.O00E+00 7.829E-07 6.162E-06 1.11OE-05 8.733E-06 4.520E-06 2.316E-06 3.136E-07 8.775E-09 2.529E-09 1.713E-09 1.160E-09

Co-60 0.O00E+00 0.O0OE+00 4.214E-07 3.318E-06 5.981E-06 4.714E-06 2.448E.06 1I258E-06 1.720E-07 4.903E-09 1.495E-09 1.113E-09 8.284E-10

Cs-134 2.082E-04 1.731E-03 6.967E-03 2,754E-02 4.435E-02 3.462E-02 1.795E-02 9.225E-03 1.260E-03 3.566E-05 1.071E-05 7.929E-06 5.869E-06

Cs-136 6,646E-05 5.522E-04 2.220E-03 8.757E-03 1.404E-02 1.086E-02 5.537E-03 2.796E-03 3.626E-04 9.247E-06 2,034E-06 8.950E-07 3.939E-07

Cs-137 1.567E-04 1.303E-03 5.243E-03 2.073E-02 3.338E-02 2.606E-02 1.352E-02 6.949E-03 9.500E-04 2.693E-05 8.133E-06 6.071E-06 4.532E-06

1-131 9,847E-04 8.224E-03 3.606E-02 1.543E-01 2.674E-001 2.513E-01 2.053E-0I 1.789E-01 9.784E-02 7.196E-02 3.957E-02 1.480E-02 5.600E-03

1-132 1.383E-03 1,082E-02 4.434E-02 1.673E-01 1.952E-01 8.811E-02 2.878E-02 1.370E-02 2.641E-03 8.526E-04 1.961E-04 1.746E-05 1,554E-06

1-133 2.037E-03 1.685E-02 7,277E-02 3.021E-01 4.933E-01 4.115E-01 2.650E-01 1.820E-01 4.874E-02 8.599E-03 6.53•5E-05 1.946E-08 5.865E-12

1-134 1,981 E-03 1 273E-02 3.765E-02 7.331 E-02 2.632E-02 1.061 E-03 1.597E-06 2.564E-09 0.000E+00 0.OOOE+O0 0.OOOE+00 0.OOOE+00 0.OOOE+00

1-135 1,911E-03 1.543E-02 6.430E-02 2.486E-01 3.517E-01 2.204E-01 8.006E-02 3.102E-02 1.492E.03 8.495E-06 2.168E-12 OO0E+00 0.OOOE+00

Kr-85 1.398E-05 1.261E-04 1.171E-03 7.835E-03 2.549E-02 5.305E-02 8.679E-02 1.039E-01 6.656E-02 6.025E-02 5.835E-02 5.547E-02 5.272E-02

Kr-85m 2.469E-04 2.115E-03 1.818E-02 1.042E-01 2.487E-01 2.788E-01 1.323E-01 4.594E-02 7.180E-04 3.870E-07 O.000EA00 0.O00E+-00 0.OOOE+00

Kr-87 4,627E-04 3.479E-03 2.461E-02 9.545E-02 1.044E-01 2.455E-02 5.130E-04 7.845E-06 1.047E-11 O.OOOE+00 0.O00E+00 0.000E-t00 0.OOOE+00

Kr-88 6.767E.04 5.626E-03 4.626E-02 2.424E-01 4.840E-01 3.795E-01 8,810E-02 1.497E-02 2.742E-05 2.028E-10 0.OOOE-i.OO O.000E+00 0.QOOE+O0

La-l,10 0.OOOE+00 0.000E+00 3.527E-05 4.529E-04 1.705E-03 2.773E-03 2.766E-03 2.006E-03 4.471E-04 1.713E-05 4,834E-06 2.154E-06 9.3482-07

La-141 0.000E+00 0.OOOE+00 1.576E-05 1.040E-04 1.318E-04 5.129E-05 6.496E-06 8.145E-07 1.616E-09 9.706E-15 O.00OE+00 0.000E+00 0.OOOE-+00

La-142 0.000E+00 0.OOOE+00 1.174E-05 5.899E-05 4.327E-05 5.646E-06 8.036E-08 1.132E-09 3.154E-15 O.000E+00 0.000E+00 0.0000+00 0.0002±00

Mo-99 0.000E+00 0.000E+00 2.641E-04 2.058E-03 3.633E-03 2.746E-03 1.311E-03 6.195E-04 6.584E-05 1,.35E-06 7.644E-08 4.592E-09 2.758E-10

Nb-95 0.O00E+00 0.000E+00 2.029E-05 1.598E-04 2,879E-04 2.270E-04 1.178E-04 6.057E-05 8.278E-06 2.358E-07 7,144E-08 5.193E-08 31729E-08

Nd-147 0.OOOE+00 0.000E+00 7.652E-06 6,009E-05 1.077E-04 8.404E-05 4.273E-05 2.151E-05 2.761E-06 6,944E-08 1.453E-08 5.774E-09 2.294E-09

Np-239 0.0O0E+00 0.000E+00 5,537E-04 4.306E-03 7.574E-03 5.685E-03 2.676E-03 1.247E-03 1.270E-04 2.012E-06 1.052E-07 4.140E-09 1.629E-10

Pr-143 0.000E+00 0.OOOE+00 .1,703E-05 1.344E-04 2.435E-04 1.940E-04 1.024E-04 5.322E-05 7.340E-06 2.005E-07 4.671E-08 2.098E-08 9.400E-09

Pu-238 0.0080+00 0.000E+00 1.204E-07 9.4811E-07 1.709E-06 1.347E-06 6.995E-07 3.596E-07 4.918E-08 1.403E-09 4.292E-10 3.209E-10 2.400E-10

Pu-239 0.000E+00 0.000E+0O 1.279E-08 1.007E-07 1.816E-07 1.432E-07 7.444E-08 3.830E-08 5.249E-09 t.502E-10 4.604E-11 3.441E-11 2571E-11

Pu-240 O.000E+00 0.000E+00 2.057E-08 1.619E-07 2.919E-07 2.301E-07 1.195E-07 6.142E-08 8.39BE-09 2.396E-10 7.324E-11 5.471E-11 4.087E-11

Pu-241 0.OO0E+00 0.OOE+00 5.072E-06 3.994E-05 7.199E-05 5,6742-05 2.946E-05 1.515E-05 2.071E-06 5.906E-08 1.804E-08 1.346E-08 1-004E-08

Rb-86 1.965E-06 1.633E-05 6.566E-05 2.592E-04 4.161E-04 3.228E-04 1.654E-04 8.398E-05 1.106E-05 2.911E-07 7.039E-08 3.626E-08 1.868E-08

Rh-l05 0.0002E00 0.000E+00 1.465E-04 1.150E-03 2.047E-03 1.545E-03 7.072E-04 3.139E-04 2.695E-05 3.002E-07 5.453E-09 3.688E- 11 2.49,IE- 13

Ru-103 0.00DE400 0.OOOE+00 2.273E-04 1.789E-03 3.219E-03 2.530E-03 1.306E-03 6.6752-04 8.968E-05 2.470E-06 6.791E-07 4,252E-07 2.662E-07

Ru-105 0.000E+00 0.000E+00 1.345E-04 9.057E-04 1.195E-03 5.0432-04 7.511E-05 1.107E-05 3.573E-08 5.6752-13 0,000E+00 0.00OE+00 0.000E+00

Ru-106 0.00E+00 0.0002+00 9.057E-05 7.131 E-04 1.285E-03 1.013E-03 5.255E-04 2.700E-04 3.685E-05 1.0472-06 3.165E-07 2.320E-07 1.7012E-07

Sb-127 0.000E400 0.000E+00 2.464E-04 1.926E-03 3.420E-03 2.616E-03 1.279E-03 6.193E-04 7.073E-05 1.408E-06 1.461E-07 1.803E-08 2.226E-09

Sb-129 0.000=E+00 0.000E+00 7.815E-04 5.241E-03 6.854E-03 2.843E-03 4.090E-04 5,826E-05 1.694E-07 2.185E-12 0.000E+00 0.000E+00 0.OOOE+00
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DBA-LOCA REACTOR BUILDING AIRBORNE ACTIVITY CONCENTRATION (pCi/cc)
Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Sr-89 0.OO0E+00 0.OOOE+00 1.086E-03 8.549E-03 1.539E-02 1.210E-02 6.256E-03 3.202E-03 4.318E-04 1.199E-05 3.374E-06 2.197E-06 1.431E-06
Sr-90 0.OOOE+00 0.000E+00 1.385E-04 1,091E-03 1.966E-03 1.550E-03 -8.047E-04 4.137E-04 5.656E-05 1.614E-06 4.930E-07 3.680E-07 2.747E-07
Sr-91 0OOOE+00 0.OOOE+00 1.288E-03 9.427E-03 1.468E-02 8.645E-03 2.504E-03 7.181E-04 1.704E-05 1.465E-08 1.225E-13 0.OOOE+O0 0.00EE+00
Sr-92 0.OOOE+00 0.OOE+00 1.139E-03 6.942E-03 7.503E-03 2.126E-03 1.427E-04 9.477E-06 2.796E-09 0.000E+00 O.OOOE+00 0.OOOE+00 0.OOOE+00

.Tc-99m 0.000E+00 0.OO0E+00 2.364E-04 1.858E-03 3.328E-03 2.570E-03 1.274E-03 6.208E-04 6.738E-05 1.163E-06 7.837E-08 4.708E-09 2.828E-10

Te-127 0.OOOE+00 0.000E+00 2.461E-04 1.936E-03 3.480E-03 2.718E-03 1.380E-03 6.914E-04 8.386E-05 1.827E-06 2.859E-07 1.212E-07 7.518E-08

Te-127m 0.000E+00 0.OOOE+00 4.198E-05 3.306E-04 5.959E-04 4.697E-04 2.439E-04 1.254E-04 1.712E-05 4,862E-07 1.448E-07 1.021E-07 7.161E-08
Te-129 O.OOOE+0O 0.OOOE+00 8.310E-04 6.030E-03 8.786E-03 4.376E-03 1.388E-03 5.292E-04 6.018E-05 1,641E-06 4,432E-07 2.694E-07 1.637E-07

Te- 129rn 0.OOOE+00 0.OOOE+00 1.758E-04 1.384E-03 2.494E-03 1,962E-03 1.013E-03 5.174E-04 6.932E-05 1.898E-06 5.126E-07 3.115E-07 1.893E-07
Te-131m 0.O00E+00 0.OOOE+00 5.550E-04 4.270E-03 7.349E-03 5.282E-03 2.2BOE-03 9.741E-04 7.651E-05 7.201E-07 7.901E-09 2,305E-11 6.727E-14

Te-132 O.OOOE+00 0.OOOE+00 4.035E-03 3.149E:02 5.576E-02 4.242E-02 2.052E-02 9.826E-03 1,086E-03 2.025E-05 1,727E-06 1,537E-07 1.368E-08
Xe-133 2.005E-03 1.812E-02 1.681E-01 1.122E+00 3.634E+00 7.475E+00 1.193E+01 1.392E+01 8.761E+00 6.617E+00 2.884E400 6.985E-01 1I706E-01
Xe-135 6.937E-04 6.825E-03 6,359E-02 4.330E-01 1412E+00 2.678E+00 3.220E400 2.628E+00 6.397E-01 2.168E-02 ,3.469E-07 3.026EE-15 0.OOOE+00

Y-90 O.000E+00 O.000E+00 1.994E-06 2.314E-05 7.985E-05 1.258E-04 1.269E-04 9.432E-05 2.296E-05 1.047E-06 4588E-07 3.680E-07 2.762E-07
Y-91 O.OOOE+0O 0.000E+00 1.425E-05 1.134E-04 2.102E-04 1.737E-04 9.544E-05 5.048E-05 7.051E-06 1.977E-07 5.627E-08 3.734E-08 2.478E-08
Y-92 0.000E-+00 0O0OE+00 9.936E-05 1,540E-03 4.764E-03 3.609E-03 6.899E-04 9.512E-05 1.509E-07 3.787E-13 0.000E+O0 O.0O0E+00 O.OOOE+00
Y-93 0.OOOE+0 0.OOOE+00 1.055E-05 7,753E-05 1.218E-04 7.298E-05 2,188E-05 6.497E-06 1.71 IE-07 1.811 E- O 2.827E-15 O.OOOE+00 0.000E+00
Zr-95 O.OOOE+00 0.000E+00 2.028E-05 1.596E-04 2.874E-04 2.262E-04 1.170E-04 5.993E-05 8.107E-06 2.264E-07 6.483E-08 4.346E-08 2.913E-08
Zr-97 0.OOOE+00 0.OOOE+00 1.927E-05 1.456E-04 2.418E-04 1.618E-04 6.050E-05 2.240E-05 1.145E-06 4.561E-09 3.796E-12 1.505E-16 0.OOOE+00

SUM 1.283E-02 1.039E-01 6.075E-01 3.125E+00 7.528E+00 1.207E+01 1.614E+01 1.716E+01 9.625E+00 6.781E+00 2.982E+00 7.688E-01 2.289E-01

Note:
Reactor Building Airborne Activity Concentration (piCi/cc) = (Corresponding Table 3 Activity Ci x 1000000 pCi/Ci) / (4156600 / 2ft3 x 28316.85 cc/ ft3)
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DBA-LOCA TURBINE BUILDING AIRBORNE ACTIVITY CONCENTRATION (pCi/cc)
Isotope_ Time Post-Accident

Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Arn-241 0,000EA00 0.OOOE+00 3.227E-11 2616E-10 5.295E-10 5,714E-10 5.762E-10 5.778E-10 5.825E-10 5.918E-10 6.197E-10 6.661E-10 7.123E-10
Ba-139 O.OOOE+00 0.,OOE+00 1.499E-05 7,348E-05 5.436E-05 7.836E-06 1.410E-07 2.524E-09 1.447E-14 O.OOE+00 0.000EE+00 0.000 O.OOOE+00
Ba-140 0.O00E+O00 .OOE+00 2.483E-05 2.008E-04 4.043E-04 4.317E-04 4.264E-04 4.188E-04 3.965E-04 3.555E-04 2,563E-04 1.485E-04 8.608E-05
Ce-141 0,OOOE+00 0.OOOE+00 5.709E-07 4.625E-06 9.342E-06 1.004E-05 1.002E-05 9.955E-06 9.74,IE-06 9.335E-06 8206E-06 6.621E-06 5.341E-06
Ce-143 0.O00E+00 0.OOOE+00 5.190E-07 4.119E-06 7989E-06 7.915E-06 6.729E-06 5.688E-06 3.435E-06 1.253E-06 6,082E-08 3.927E-10 2.536E-12
Ce-144 O0OE-+00 O.OOOE+00 4.801E-07 3,891E-06 7,867E-06 8.474E-06 8.516E-06 8.509E-06 8.487E-06 8.443E-06 8.313E-06 8.102E-06 7.895E-06
Cm-242 0.OOOE -00 O.000E+00 8.449E-09 6.846E-08 1,384E-07 1.491E-07 1.497E-07 1.495E-07 1.488E-07 1.475E-07 1.437E-07 1.375E-07 1316E-07
Cmn-244 0.OOE+00 O.OOOE+00 4.952E-10 4.014E-09 8.118E-09 8.747E-09 8797E-09 8.797E-09 8.795E-09 8.791E-09 8,777E-09 8.756E-09 8.734E-09
Co-58 0.000E.M00 0.OOOE+00 9.407E-09 7.621E-08 1.540E-07 1.657E-07 1.661E-07 1.656E-07 1.639E-07 1.607E-07 1.514E-07 1.371E-07 1.2411E-07
Co-60 O.OOOE.00 O.OO0E+00 5.064E-09 4.104E-08 8.300E-08 8.943E-08 8.994E-08 8.993E-08 8-988E-08 8.979E-08 8.952E-08 8.907E-08 8.862E-08
Cs-134 2.515E-06 2.087E-05 8,498E-05 3.452E-04 6.247E-04 6.701E-04 63789E-04 6.842E-04 6.914E-04 7.047E-04 7.374E-04 7.733E-04 7.933E-04
Cs-136 8.026E-07 6.656E-06 2.708E-05 1.098E-04 1,977E-04 2.103E-04 2.094E-04 2.074E-04 1.990E-04 1.828E-04 1.400E-04 8.729E-05 5.324E-05
Cs-137 1.893E-06 1,571E-05 6.396E-05 2.599E-04 4.703E-04 5.045E-04 5.113E-04 5.154E-04 5.212E-04 5.322E-04 5.598E-04 5.921E-04 6.126E-04

1-131 1.172E-05 9.759E-05 4.322E-04 1.896E-03 3.633E-03 4.363E-03 5.410E-03 6.462E-03 7.725E-03 9.912E-03 1.357E-02 1,268E-02 8.743E-03
1-132 1.645E-05 1.283E-04 5.308E-04 2.051E-03 2,643E-03 1.554E-03 9.468E-04 8.452E-04 6.776E-04 4.427E-04 1.234E-04 1.469E-05 1.747E-06
1-133 2.425E-05 1.999E-04 8.721E-04 3.714E-03 6,701E-03 7,144E-03 6.981E-03 6.572E-03 3.848E-03 1-'185E-03 2244E-05 1.669E-08 9.168E-12
1-134 2.358E-05 1.510E-04 4.512E-04 9.010E-04 3.575E-04 1.843E-05 4.209E-08 9.261E-11 0.000E+00 OO0E.400 0.OOOE+00 O.OOOE+0o0 O.OOOE+00
1-135 2.274E-05 1.831E-0, 7.706E-04 3.055E-03 4.778E-03 3.826E-03 2.109E-03 1.120E-03 1.178E-04 1.171E-06 7T445E-13 0.000E+00 0.000E+00
Kr-85 3.829E-07 3.855E-06 2.534E-05 1.518E-04 6.011E-04 2.000E-03 6.770E-03 1.409E-02 2.966E-02 7.619E-02 3.199E-01 9.696E-01 1.788E+00

Kr-85m 6.762E-06 6.466E-05 3.933E-04 2.019E-03 5.866E-03 1.051E-02 1.032E-02 6.230E-03 3,199E-04 4.894E-07 4,123E-16 0.000E-00 0.000E+00
Kr-87 1.267E-05 1.064E-04 5.324E-04 1.849E-03 2.462E-03 9.255E-04 4.001E-05 1.064E-06 4.664E-12 0.OOOE+00 0,000E+000 0.000E4 +00 0.0006±00
Kr-88 1.853E-05 1.720E-04 1.001E-03 4.697E-03 1.141E-02 1.430E-02 6.873E-03 2.030E-03 1.221E-05 2a564E-10 0.000E+00 0.OOOE+00 O.OOOE±00
La-140 0.000E-&00 0.000E+00 4.241E-07 5.621E-06 2.373E-05 5.268E-05 1.017E-04 i.435E-04 2.337E-04 3.137E-04 2.894E-04 1.724E-04 9.999E-05
La-141 0.000E+00 0.000E-00 1.893E-07 1.286E-06 1.829E-06 9.730E-07 2.387E-07 5.822E-08 8.446E-10 1.777E-13 O.000E+00 O.000E+00 0.OOOE+00
La-142 0.0006+00 0.000E+00 1.411E-07 7.296E-07 6.004E-07 1.071E-07 2.953E-09 8.094E- 11 1.666E-15 0.000E+00 0.000OE+00 ..OOOE+00 0.O006-00
Mo-99 0.OOOE+00 0.000E+00 3.174E-06 2.5415E-05 5.041E-05 5.209E-05 4.816E-05 4.428E-05 3.441E-05 2.078E-05 4.576E-06 3.675E-07 2,951E-08
Nb-95 0.OOOE.i0O 0.000E+00 2.438E-07 1.976E-06 3.996E-06 4.306E-06 4.330E-06 4.329E-06 4.327E-06 4.319E-06 4.276E-06 4.156E-06 3.989E-06

Nd-147 0.000E+00 0.OOOE+0) 9.194E-08 7.432E-07 1.495E-06 1-594E-06 1.570E-06 1.538E-06 1.443E-06 1.272E-06 1.700E-07 4.621E-07 2.454E-07
Np-239 0.000E+00 0.OOOE+00 6.653E-06 5.326E-05 1.051E-04 1.078E-04 9.832E-05 8.913E-05 6.640E-05 3.685E-05 6.296E-06 3.313E-07 1.7436-08
Pr-143 0,000E+00 0.000E+00 2.046E-07 1.662E-06 3.380E-06 3.681 E-06 3.763E-06 3.804E-06 3.837E-06 3.672E-06 2.797E-06 1.679E-06 1'.006E-06
Pu-238 O.000E+00 0.000±E+0 1.447E-09 1.173E-08 2.372E-08 2.556E-08 2.570E-08 2.571E-08 2,570E-08 2.570E-08 2.570E-08 2.568E-08 2.567E-08
Pu-239 0.O00E+00 0.000E+00 1.537E-10 1.246E-09 2.520E-09 2.717E-09 2.735E-09 2.738E-09 2.743E-09 2.750E-09 2.756E-09 2.754E-09 2.750E-09
Pu-240 0.000E+00 0.000E+00 2.471E-10 2.003E-09 4.051E-09 4.365E-09 4,390E-09 4.390E-09 4.389E-09 4.388E-09 4,384E-09 4.378E-09 4.372E-09
Pu-241 0.000E.f000 O.000E+00 6.094E-08 4.939E-07 9.991E-07 1.076E-06 1.083E-06 1.083E-06 1,082E-06 1.082E-06 1.080E-06 1.077E-06 1.074E-06
Rb-86 2.373E-08 1.968E-07 8.011E-07 3.251E-06 5.876E-06 6.328E-06 6.561E-06 6.817E-06 7.089E-06 7.587E-06 8.408E-06 7.879E-06 6.381E-06
Rh-105 0.000E+00 0.000E+00 1.760E-06 1.422E-05 2.841E-05 2.931 E-05 2.598E-05 2,244E-05 1.409E-05 5.497E-06 3.264E-07 2.951 E-09 2.668E-1 1
Ru-103 0.OOOE+00 0.000E+00 2.732E-06 2.212E-05 4.468E-05 4,800E-05 4.799E-05 4.771E-05 4.687E-05 4.523E-05 4.065E-05 3.4036-05 2.848E-05
Ru-L105 0.000E-00 0.000E+00 1.616E-06 1.120E-05 1.658E-05 9.568E-06 2,760E-06 7.916E-07 1.867E-08 1.039E-11 O.000E+00 0.000E+00 0.000E+00
Ru-106 0.000E+00 0.O00E+00 1.088E-06 8.819E-06 1.783E-05 1.921E-05 1.931 E-05 1.930E-05 1.926E-05 1.91 8E-05 1.895E-05 1 .857E-05 1 820E-05
Sb-127 0.000E.*00 0,000E+00 2.961E-06 2.382E-05 4.746E-05 4.963E-05 4.700E-05 4.427E-05 3.697E-05 2.578E-05 8.746E-06' 1.443E-06 2.381E-07
Sb-129 0.000E+00 0.000E+00 9.389E-0 6.482E-05 9.511E-05 5,394E-05 1.503E-05 4.164E-06 8.853E-08 4.001E-11 O.000E+00 0.000E+00 0.OOOE+00
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IDBA-LOCA TURBINE BUILDING AIRBORNE ACTIVITY CONCENTRATION (pCi/cc)

Isotope_ Time Post-Accident
Isotope .1667 hr 0.5 hr 1 hr 2 hr 4 hr 8 hr 16 hr 24 hr 48 hr 96 hr 240 hr 480 hr 720 hr

Sr-89 0.OOOE÷00 0.000E÷O0 1.305E-05 1.057E-04 2.136E-04 2.296E-04 2.299E-04 2.288E-04 2257E-04 2.195E-04 2.020E-04 1.758E-04 1.531 E-04
Sr-90 O.000E+00 0.OOOE400 1.664E-06 1.349E-05 2.728E-05 2.940E-05 2.957E-05 2.957E-05 2.956E-05 2.955E-05 2.951E-05 2.945E-05 2.939E-05
Sr-91 0.000E+00 0.OOOE+00 1.547E-05 1.1 66E-04 2.038E-04 1.640E-04 9.201 E-05 5.133E-05 8.908E-06 2.683E-07 7.334E-12 0.000E+00 0.000E+00
Sr-92 0.OOE+00 0.OOOE+00 1.368E-05 8.586E-05 1.041E-04 4.033E-05 5.242E-06 6.774E-07 1.462E-09 6.805E-15 0.OOOE+00 0.000E+00 0.OOOE+00

Tc-991n 0.OOOE+00 0.000E÷00 2.840E-06 2.298E-05 4.619E-05 4.875E-05 4.681E-05 4.438E-05 3.522E-05 2.131E-05 4.692E-06 3.767E-07 3.025E-08

Te-127 0.000E+100 0.000E+60 2.956E-06 2.394E-05 4.830E-05 5.157E-05 5.072E-05 4.942E-05 4,383E-05 3.346E-05 1.712E-05 9.699E-0o 8.042E-06

Te-127m 0.OOOE+00 0.OOOE+00 5.0'45E-07 4.089E-06 8.270E-06 8.911E-06 8.962E-06 8,960E-06 8.949E-06 8.904E-06 8.669E-06 8.167E-06 7660E-06

Te-129 0,OOOE+00 0.OOOE+00 9.984E-06 7.457E-05 1.219E-04 8.302E-05 5.099E-05 3.783E-05 3.145E-05 3.005E-05 2.653E-05 2.156E-05 1t751E-05
Te-129m 0.OOOE+00 0,OOOE+00 2.113E-06 1.712E-05. 3.461E-05 3.723E-05 3.723E-05 3.699E-05 3.623E-05 3.476E-05 3.068E-05 2.493E-05 2.025E-05
Te-131fn 0.O00Ei 00 0.000E+00 6.668E-06 5.281E-05 1.020DE04 1.002E-04 8.377E-05 6.963E-05 3.999E-05 1.319E-05 4.730E-07 1.845E-09 7.196E-12
Te-132 O.OOE+00 0.OOOE+00 4.848E-05 3.894'E-04 7-738E-04 8.048E-04 7-540E-04 7.024E-04 5.677E-04 3.709E-04 1.034E-04 1.230E-05 1.464E-06
Xe-133 5.485E-05 5.518E-04 3.622E-03 2.162E-02 8.480E-02 2.759E-01 8.934E-01 1.779E+00 3.282E+00 6.477E+00 1.232E+01 9.973E+00 4.914E+00
Xe-135 1.821E-05 1.838E-04 1.220E-03 7.230E-03 2.553E-02 6.245E-02 1.135E-01 1.277E-01 4.332E-02 2.878E-03 2.050E-07 6.969E-15 0.OOOE+00

Y-90 0.OOOE+00 0,00OE+00 2.396E-08 2.870E-07 1.111E-06 2.391E-06 4.665E-06 6.745E.06 1.200E-05 1.918E-05 2.747E-05 2.945E-05 2.954E-05
Y-91 O.OOOE-#00 O0OE+00 1.712E-07 1.403E-06 2.918E-06 3.295E-06 3.508E-06 3.609E-06 3.686E-06 3.623E-06 3.372E-06 2.991E-06 2.653E-06

Y-92 0.OOOE+00 0.000E+00 1.196E-06 1.915E-05 6.636E-05 6.860E-05 2.538E-05 6.80SE-06 7.891E-08 6.947E-12 0O000E.i00 0.OOOE÷00 0.OOOE+00

Y-93 0.OOOE+00 0.OOOE+00 1.267E-07 9.589E-07 1.6911E-06 1.384E-06 8.041E-07 4.644E-07 8.943E-08 3.317E-09 1.692E-13 O.000E+O0 0.OOOE+00
Zr-95 0.000E+-00 0.OOOE+00 2.437E-07 1.974E-06 3.989E-06 4.290E-06 4.299E-06 4.284E-06 4.237E-06 4.145E-06 3.881E-06 3.478E-06 3.116E-06
ZD-97 0.OOOE.f0 0.0OOOE+00 2.315E-07 1.801E-06 3.356E-06 3.069E-06 2.223E-06 1.601E-06 5.983E-07 8.352E-08 2.272E-10 1.205E-14 0.OOOE+00

SUM 2.154E-04 1.886E-03 1.022E-02 5.136E-02 1.528E-01 3.870E-01 1.050E+00 1.948E+00 3.371E+00 6.571E+00 1.265E+0" 1.096E+01 6.713E+00

Note:
Turbine Building Airborne Activity Concentration (pCi/cc) = (Corresponding Table 4 Activity Ci x 1000000 pCi/Ci) / (4000000 ft3 x 28316.85 cc/ ft3)
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Table 10. Containment Direct. Shine - Calculation Of AST DBA-LOCA 30 Day TID To The Control Room Habitability Envelope

Time Direct Shine Corrected TID EDE

Post Direct Shine Dose Shine Dose Each TimeCumulative
Accident Dose Rate Correction Rate LN(t) LN(rate) A1 A2 Step Occupancy TID EDE

(hr) (mr/hr) Factor For (mr/hr) (Reat) Factor (Rem)
RADTRAD1.667E-O1 3.998E-05 1.000E+00 3.998E-05 -1.792E+00 -1.013E+01

5,000E-01 1.009E-04 1.000E+00 1.009E-04 -6.931 E-01 -9.201 E+00 -8.617E+00 8.428E-01 2.376E-08 1.,OOE+00 2.376E-08

1.OOOE+00 5.668E-04 1.000E+00 5.668E-04 0.000E+0O -7.476E+00 -7.476E+00 2.490E+00 1.480E-07 1.OOOE+00 1 .480E-07
2.OOOE+00 9.347E-04 1.-O-E+00 9.347E-04 6.931 E-01 -6.975E+00 -7.476E+00 7.217E-01 7.566E-07 11.00OE+00 7.566E-07

4.OOOE+00 3.527E-04 1.OOOE+00 3.527E-04 1.386E+00 -7.950E+00 -6.001E+00 -1.406E+00 1.129E-06 1.OOOE+00 1.129E-06
8,000E+00 6.409E-05 1.O-00E40 6.409E-05 2.079E+00 -9.655E+00 -4.539E+00 -2.460E+00 6.150E-07 1.OOOE+00I 6.150E-07

1.600E+0 5.319E-06 1.OOOE+00 5319E-06 2.773E+00 -1.214E+01 -2.188E+00 -3.591E+90 1.650E-07 1.OOOE+00 1.650E-07

2.400E+01 7.33BE-07 1-.OOOE+0O 7.338E-07 3.178E+00 -1.413E+01 1.401 E+00 -4.885E+00 1.737E-08 1.000E+6_01 1.737E-08

4.800E+01 5,591E--09- 1.OOOE+• 0 5.591E-09 3.871E+00 -1.900E+01 8.236E+00 -7.036E+00 2.873E-09 6.OOOE-01 1.724E-09
9.600E+01 6.980E-1 1 1 .OOOE+00 6
2.400E+02 3.823 E-13 1.OOOE+O( 3
4.800E+02 5.141E-1 6 1.O6oE±0-Q 5
7.200E+02 1.579E-16 1.OOOE+00 1

i.980E- 11
.823E- 13
.141 E-16
.579E-16

4.564E+00 O
5.481 E+00
6.174E+00
6.579E+00

- - 1z

--2.339E+01
-2.859E+01
-3.520E+01
-3.638E+01

5.478E+00 -6,324E+00Or 4.915E-11 6.OOOE-01 2.949E-11
2.553E+00 -5.683E+00 1.411E-12 4.OOOE-01 5.645E-13
2.368E+01 -9.538E+00 1.072E-14 4.OOOE-01 4.287E-15
-1.723E+01 -2.911E+00 6.963E-17 4.OOOE-01 2.785E-17

Total 2.858E-06 2.857E-06
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Table 11. Reactor Building Direct Shine - Calculation Of AST DBA-LOCA 30 Day TID To The Control Room Habitability
Envelope; Reactor Building Zone I and III Isolation

Time Direct Shine Corrected TD EDE
Post Direct Shine Dose Shine Dose Each TimeCumulative

Accident Dose Rate Correction Rate LN(t) LN(rate) Al A2 Step Occupancy TID EDE
(hr) (mrlhr) Factor For (mr/hr) (Rem) Factor (Reat)

RADTRAD mr( ) FoR

1.667E-01 1.524E-02 1.364E+00 2.079E-02 -1.792E+00 -3.873E+00

5.000E-01 1.182E-01 1.364E+00 1.612E-01 -6.931 E-01 -1.825E+00 -5,323E-01 1.865E+00 2.693E-05 1.OOE+00 2.693E-05
1.000E+00 6.846E-01 1.364E+00 9.338E-01 0.000E+00 -6.850E-02 -6.850E-02 2.534E+00 2.414E-04 1.OOOE+00 2-414E-04

2,OOOE+00 2.958E+00 1.250E+00 3.698E+00 6.931 E-01 1.308E+00 -6.850E-02 1.985E+00 2.164E-03 1.OOOE+00 2.164E-03

4,OOOE+00 4.718E+00 1,150E+00 5.426E+00 1.386E+00 1.691 E+00 9.242E-01 5.533E-01 9.211E-03 1.000E+00 9.211E-03
8.OOOE+00 3.11 OE+00 1.065E+00 3.312E+00 2.079E+00 1.198E+00 2.678E+00 -7.120E-01 1.665E-02 1.OQOE+00 1.665E-02

1.600E+01 7.817E-01 1.020E+00 7.973E-01 2,773E+00 -2.265E-01 5.470E+00 -2.055E+00 1.303E-02 1OOOE+00 1.303E-02

2.400E÷01 1.968E-01 1.008E+00 1.984E-01 3.178E+00 -1.618E+00 9.286E+00 -3.431E+00 3.289E-03 1.OOOE+00 3.289E-03
4.800E+01. 1.147E-02 1.OOOE+O0 1.147E-02 3,871E+00 -4.468E+00 1.145E+01 -4,112E+00 1.353E-03 6.OOOE-01 8.117E-04
9.600E+01 1.533E-03 1.OOOE+00 1.533E-03 4,564E+00 -6.481E+00 6.772E+00 -2.903E+00 2.119E-04 6.000E-01 1.272E-04

.2.400E+02 4.459E-04 1.000E+00 4.459E-04 5.481 E+00-I -7.715E+00 -3,291 E-01 -1.348E+00 1.1 55E-04 4.OOOE-01 4.619E-05

4.800E+02 6.154E-05 1.OOOE+00 6.154E-05 6,174E+00 -9.696E+00 7.943E+00 -*2.857E+00 4.172E-05 4.OOOE-01 1.669E-05

7.200E+02 2.075E-05 1.000E+00 2.075E-05 6,579E+00 -1.078E+01 6.857E+00 -2.681E+00 8.684E-06 4.OOOE-01 3.473E-06

Total (Zone I & III Isolation) 4.634E-02 4.562E-02
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Table 12. Reactor Building Direct Shine - Calculation Of AST DBA-LOCA 30 Day TID To The Control Room Habitability
_ _ _Envelope; Reactor Building Zone I, II & III Isolation..

Time Direct Shine Corrected TID EDE
Post Direct Shine Dose Shine Dose Each Time CRHE Cumulative

Accident Dose Rate Correction Rate LN(t) LN(rate) Al Ec te Occupancy TID EDE
(hr) (mr/hr) Factor For (mr/hr) (Rem) Factor (Rem)

R A D T R A D _ _ _ _ _ _ _ (R e m )

1.667E-01 8,398E-03 1.364E+00 1.654E-02 -1,792E+00 -4.102E+00
5.OOOE-0i 6.503E-02 1.364E+00 1.281E-01 -6.931 E-01 -2.055E+00 -7.632E-01 1.863E+00 2.141E-05 1.000E+00 2.141E-05
1.OO0E+00 3,774E-01 1.364E+00 7.435E-01 0.OOOE+00 -2.964E-01 -2.964E-01 2.537E+00 1.921E-04 1.OOOE+00 1.921 E-04
2.OOOE+00 1.631 E+00 1.250E+00 2.945E+00 6931E-01 1.080E-tOO -2.964E-01 1.986E+00 1.724E-03 1.000E+O0 1.724E-03
4.OOE+00 2.600E+00 1.150E+00'- 4.319E+00 1.386E+00 1.463E+00 6.971E-01 5.525E-01 7.334E-03 1.OOOE+O0 7.334E-03
8.OOOE+00 1.712E+00 1.065E+00 2.633E+00 2.079E+00 9.683E-01 2.452E+00 -7.136E-01 1.325E-02 1.OOOE+00 1.325E-02
1.600E+01 4.298E-01 1.020E+00 6.332E-01 2.773E+00 -4.570E-01 5.244E+00 -2.056E+00 1.035E-02 1I 0OE+00 1.035E-02
2.400E+01 1.080E-01 1.008E+00 1.572E-01 3.178E+00 -1.850E+00 9.069E+00 -3.436E+00 2.61 OE-03 1.OOOE+00 2.61 OE-03
4.800E+01 6,262E-03 1.0OOE+00 9.045E-03 3.871EE+00 -4.706E+00 1.124E+01 -4.120E+00 1.070E-03 6.OOOE-01 6.423E-04
9.600E+01 8.330E-04 1.OOOE+00 1.203E-03 4.564E+00 -6.723E+00 6.561 E+00 -2.91 OE+00 1.668E-04 6.OOOE-01 1.001E-04
2.400E+02 2.429E-04 1.OOOE+00 3.508E-04 5.481 E+00 -7.955E+00 -5.839E-01 -1.345E+00 9.074E-05 4.OOOE-01 3.630E-05
4.80(E+02 3.308E-05 1.OOOE+00 4.778E-05 6.174E+00 -9.949E+00 7.809E+00 -2.876E+00 3.265E-05 4.OOOE-01 1.306E-05
7.200E+02 1.11 2E-05 1.000E+00 1.606E-05 6,579E+00 -1.104E+01 6.651 E+00 -2.689E+00 6.733E-06 4.OOOE-01 2.693E-06

Total 3-685E-02 3.627E-02
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Table 13. Turbine Building Direct Shine - Calculation Of AST DBA-LOCA 30 Day TID To The Control Room Habitability
Envelooe: 2.5 FT Concrete Shield Wall

I <I

Time Direct Shine Corrected TID EDE
Post Direct Shine Dose Shine Dose Each Time CRHE Cumulative

Accident Dose Rate Correction Rate LN(t) LN(rate) Al A2 Step Occupancy TID EDE
(hr) (mr/hr) Factor For rFactor (Re)

RADTRAD (mr/hr) (Rem)

1.667E-01 2.467E-03 1.364E+00 3.365E-03 -1.792E+00 -5.694E+00

5.OOOE-01 2.072E-02 1.364E+00 2.826E-02 -6.931E-01 -3.566E+00 -2.223E+00 1.937E+00 4.620E-06 1.000E+00 4.620E-06
1.OOOE+00 1.033E-01 1.364E+00 1.409E-01 O.OOOE+00 -1.960E+00 -1.960E+00 2.318E+00 3.821E-05 1.OOOE+00 3.821E-05
2.OOOE+00 4.250E-01 1.250E+00 5.313E-01 6.931E-01 -6.325E-01 -1.960E+00 1.915E+00 3.162E-04 1.000E+00 3.162E-04
4.OOOE+00 8.359E-01 1.150E+00 9.613E-01 1.386E+00 -3.948E-02 -1.226E+00 8.556E-01 1.500E-03 1.OOOE+00 1.500E-03
8.000E+00 8.796E-01 1.065E+00 9.368E-01 2.079E+00 -6.531E-02 1.217E-02 -3.726E-02 3.790E-03 1.000E+00 3.790E-03
1.600E+01 4.193E-01 1.020E+00 4.277E-01 2.773E+00 -8.494E-01 2.287E+00 -1.131E+00 4.965E-03 1.OOE+00 4.965E-03
2-400E+01 1.495E-01 1.008E+00 1.507E-01 3.178E+00 -1.892E+00 6.284E+00 -2.573E+00 2.051E-03 1.OOOE+00 2.051E-03
4.800E+01 2.339E-02 1.OOOE+00 2.339E-02 3.871 E+00 -3.755E+00 6.649E+00 -2.688E+00 1.478E-03 6.000E-01 8.867E-04
9.600E+01 1.841 E-02 1.OOOE+00 1.841 E-02 4.564E+00 -3.995E+00 -2.418E+00 -3.454E-01 9.848E-04 6.OOOE-01 5.909E-04
2.400E+02 1.408E-02 1.OOOE+00 1.408E-02 5.481 E+00 -4.263E+00 -2.659E+00 -2.926E-01 2.279E-03 4.000E-01 9.115E-04
4.800E+02 9.276E-03 1.OOOE+00 9.276E-03 6.174E+00 -4.680E+00 -9.633E-01 -6.021E-01 2.697E-03 4.OOOE-01 1.079E-03
7.200E+02 6.716E-03 1.OOOE+00 6.716E-03 6.579E+00 -5.003E+00 2.369E-01 -7.965E-61 1.882E-03 4.OOOE-01 7.528E-04

Total 2.199E-02 '1.689E-02
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Table 14. Turbine Building Direct Shine - Calculation Of AST DBA-LOCA 30 Day TID To The Control Room Habitability
Envelope; 3 FT Concrete Shield Wall

Time Direct Shine
Post Direct Shine Dose Corrected TID EDE CRHE CumulativeShn oeEach TimeOcuac TDEE

Accident Dose Rate Correction Shine Dose LN(t) LN(rate) Al A2 Step Occupancy TID EDE
(hr) (mr/hr) Factor For Rate Step Factor (Rem)

RADTRAD (mrlhr) (Rem)

1.667E-01 5.212E-04 1.364E+00 7.109E-04 -1.792E+00 -7.249E+00
5.0OOE-01 4.411E-03 1.364E+00 6.017E-03 -6.931E-01 -5.113E+00 -3.765E+00 1.944E+00 9.815E-07 1.000E+00 9.815E-07
1.OOOE+00 2.228E-02 1.364E+00 3.039E-02 O.OOOE+00 -3.494E+00 -3.494E+00 2.337E+00 8.207E-06 1.OO0E+00 8.207E-06
2.OOOE+O0 9.127E-02 1.250E+00 1.1123E-01 6.931 E-01 -2.187E+00 -3.494E+00 1.885E+00 6.729E-05 1.000E+00 6.729E-05
4.OOOE+00 1.784E-01 1.150E+00 1.998E-01 1.386E+00 -1.610E+00 -2.763E+00 8317E-01 3.137E-04 1.000E+00 3.137E-04
8.OOE+00 1.847E-01 1.065E+00 1.967E-01 2.079E+00 -1.626E+00 -1.579E+00 -2.258E-02 7.923E-04 1.00OE+00 7.923E-04
1.600E+01 8.617E-02 1.020E+00 8.703E-02 2.773E+00 -2.441E+00 8.203E-01 -1.176E+00 1.027E-03 1.OOOE+00 1-027E-03
2.400E+01 2.964E-02 1.008E+00 2.988E-02 3.178E+00 -3.511E+00 4.870E+00 -2.637E+00 4.126E-04 1.OOOE+00 4.126E-04
4.800E+01 3.914E-03 1.OOOE+00 3.914E-03 3.871E+00 -5.543E+00 5.808E+00 -2.932E+00 2.739E-04 6.000E-01 1643E-04
9.600E+01 3.202E-03 1.QO0E+00 3.202E-03 4.564E+00 -5.744E+00 -4.422E+00 -2.897E-01 1.683E-04 6.OOOE-01 1..01 OE-04
2.400E+02 2.464E-03 1.0001E+00 2.464E-03 5.481 E+00 -6.006E+00 -4.439E+00 -2.859E-01 3.977E-04 4.OOOE-01 1.591 E-04
4.800E+02 1.511E-03 1.000E+00 1.511E-03 6.174E+00 -6.495E+00 -2.139E+00 -7.055E-01 4.547E-04 4.OOOE-01 1.819E-04
7.200E+02 9.898E-04 1.000E+00 9.898E-04 6.579E+00 -6.918E+00 -5.384E-02 -1.043E+00 2.915E-04 4.OOOE-01 1.166E-04

Total 4.208E-03 3.345E-03
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Table 15. SGTS Filter Shine to Elevation 783'-0" - Calculation Of AST DBA-LOCA 30 Day TID To The Control Room
.... __Habitability Envelo pe; 3 FT Concrete Shield Wall

Time Direct ShineCorceTIED
Post Direct Shine Dose Corrected TID EDE CRHE Cumulative

Accident Dose Rate Correction nDoe Each Time
Acdn DoeRt CorcinLN(t) LN(rate) Al A2 Occupancy. T(D EDE

(hr) (mr/hr) Factor For Rate Step FactorS (Ret)
_ RADTRAD (mtlhr) (Rem)

1.667E-01 3.4255E-03 2.303E+00 7.888E-03 -1.792E+00 -4.842E+00
5.000E-01 2.270E-02 2.303E+00 5.228E-02 -6.931E-01 -2951 E+00 -1.758E+00 1.722E+00 9.120E-06 1.000E+00 9,120E-06
1.000E+O0 1.483E-01 2,303E+00 3.415EE-01 OOOOE+O0.1 1-074E+00 -1.074E+00 2.708E+00 8.506E-05 1 000E+00 8.506E-05
2.000E+00 1.054E+00 2.303E+00 2.427E+00 6.931E-01 8.868E-01 -1.074E+00 2.829E+00 1.179E-03 1.OOE+0 1.179E-03
4.000E+00 4.368E+00 2.303E+00 1.006E+01 1.386E+00 2.309E+00 -5.349E-01 2,051E+00 1.160E-02 1.000E+00 1A60E-02
8.00OE+O0 7.840E+00 2.303E+00 1,806E+01 2.079E+00 2.893E4-00 1.139E+00 8.439E-01 5.651 E-02 1.000E+O0 5.651 E-02
1.600E+01 1.068E+01 2.303E+00 2.460E+01 2.773E+00 3.203E+00 1.966E+00 4.460E-01 1.723E-01 1 .000E+00 1.723E-01
2.400E+01 6.241 E+00 2.303E+00 1.437E+01 3.178E+00 2.665E+00 6.876E+00 -1.325E+00 1.495E-01 1.000E+00 1.495E-01
4.800E+01 3.445E+00 1.OOOE+00 3.445E+00 3.871E+00 1.237E+00 9.215E+00 -2061 E+00 1.693E-01 6.OOOE-01 1.016E-01
9.600E+01 2.317E+00 1_OOOE+00 2.317E+00 4.564E+00 8.403E-01 3.452E+00 -5.722E-01 1.334E-01 6.000E-01 8.005E-02
2.400E+02 7.580E-01 1_OOOE+00 7.580E-01 5.481E+00 -2.771E-01 6.406E+00 -1.219E+00 1.846E-01 4.000E-01 7.385E-02
4.800E+02 1.131E-01 1.OOOE+00 1. 131E-01 6.174E+00 -2.179E+00 1.477E+01 -2.745E+00 7.316E-02 4.OOOE-01 2.926E-02
7,200E+02 1.952E-02 1.OOOE+00 1.952E-02 6.579E+00 -3.936E+00 2.457E+01 -4.333E+00 1.207E-02 4.OOOE-0i 4.829E-03

Total 9.637E-01 6.807E-01
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Table 16. 10"GBB-103 Shine To Computer Room Elevation 683'-0" - Calculation Of AST DBA-LOCA 30 Day TID To The
Control Room Habitability Envelope; 3 FT Concrete Shield Wall

- , - - - -- , - ,- -F--I - -I
Time Direct Shine Corrected TID EDE
Post Direct Shine Dose e CRHE Cumule

Accident Dose Rate Correction so LN(t) LN(rate) Al A2 Occupancy TID ElAcdn DoeRt Corcin Rate 'Step

(hr) (mr/hr) Factor For (mr/hr) (Rem) Factor (Rerm
RADTRAD (m __ _ r) (Rem)

1.667E-01 1.905E-01 2.303E+00 4.387E-01 -1.792E+00 -8.239E-01 I

itive
DE

5.OOE-01
1.O00E+00
2.OOOE+00
4,000E+00

8.0O0E+00
1.600E+01
2.400E+01
4.800E+01
9.600E+01
2,400E+02
4.800E+02
7.200E+02

5.168E-01
1.240E+00
2.289E+00
1.651 E+00
1.044E+00
5.321 E-01
3.357E-01
2.1119E-01
2.025E-01
1.369E-01
5.971 E-02
2.684E-02

2,303E+00
2.303E+00
1.690E+00
1.320E+00
1.113E+00
1.050E+00

1.009E+00
1.000E+00
1.000E+00
1.OOE+00
1.000E+00
1.000E+00

1.190E÷00 -6.931E-01 1.741 E-01 8.039E-01 9.086E-01 2.735E-04 I 1.000E+00 2.735E-04
2.856E+00 0.000E+00 1.049E+00 1.049E+00 1.263E+00 9.991 E-04 1.OOE+00 1 9.991 E-04
3,868E+00 6.931 E-01
2.179E+00 1.386E+00
1.162E+00 2.079E+00
5.587E-01 2.773E+00
3.387C-01 3.178E+00
2.1-19E-01 3.871E+00
2.025E-01 4.564E+00
1 .369E-01 5481 E+00
5.971E-02 6.174E+00
2-684E-02 6.579E+00

1.353E+00 _l
7.790E-01
1.501 E-01

1.049E+00
1.927E+00
2.037E+00

4.379E-01 I 3.395E-03 1.000E+00 3.395E-03
-8.279E-01
-9.073E-01

5.696E-03
6.241 E-03
6.319E-03

1.000E+00
1.0OOE+00
1.000E+00

5.696E-03
6.241 E-03
6.319E-03-5.821 E-01 2.347E+00 -1.0

-1.083E+00 2.840E+00 -1.2
-1.552E+00 1.068E+00 -6.7
-1.597E+00 -1.298E+00 -6.5
-1.989E+00 3.531 E-0l -4.2
-2.818E+00 4.572E+00 -1.1
-3.618E+00 9.357E+00 -1.9

56E+00
34E+00 3.458E-03 1.000E+OO 3.458E-03
67E-01 6.316E-03 6.OO0E-01 3.790E-03
46E-02 .9.918E-03 6.000E-01 5.951E-03
73E-01 2.342E-02 4.OOOE-01 9.370E-03

-1
97E+00 2.129E-02 4.000E-01 8.515E-03

V-
72E+00

Total

9.604E-03

9.693E-02

4.000E-01 3.842E-03

5.785E-02

L - _____________ ____________ ___________
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Table 17. 14"GBB-101 Shine To Control Structure; Receiver At 6 Inches From Control Structure Wall, Calculation Of ASTH
DBA-LOCA 30 DayxTID To The Control Room Habitability_ Envelope; 3 FT Concrete Shield Wall

!- _ _ __ _ __ _ __ _ __-_ _ TID EDE_ ___.

Time Direct Shine Corrected TOD EDE
Post Direct Shine Dose Shine Dose Each Time CRHE Cumulative

Accident Dose Rate Correction RateLNt LNrate Al A2 Occupancy TID EDE
(hr) (mr/hr) Factor For (mr/hr) (Rem) Factor (pem)

_____ RADTRAD (rh)- _- _________-____ Rm aco Rm
1.667E-01 4.771E+00 2.303E÷00 1.099E+01 -1.792E+00 2.397E+00 _

5.000E-_0 [ 1.295E+01 2.303E+00 I 2.982E+01 -6.931E-01 3.395E+00 4.025E+00 9.091E-01 6.852E-03 1.OOOE+00 6.852E-03
1.000E+O0 3.11E+O1-2.303E+00 7.169E+01 0.00E+0O 4.272E+00 4.272E200 1.265E+00 2.506E-02 1.OOOE+00 2.506E-02
2.OOOE+00 I 5.755E+01 1.690E+00-1 9.726E+01 6.931E-01 4.577E+00 4.272E+00 4.400E-01 8.530E-02 1.OOOE+00 8.530E-02
4.OOOE+O0 4.155E-i-01 1.320E+00 5.485E+01 1.386E+00 4.005E+00 5.150E+00 -8.265E-01 1.433E-01 1.OOOE+00 1.433E-01
8.000E+O0 2.625E+01 1.1 13E+00 2.922E+01 2.079E+600 3.375E+00 5.264E+00 -9.086E-01 1.570E-01 1.OO0E+00 1.570E-01
1.600E-+.01 1.335E+01 1.050E+00 1.402E+01- 2.773E+00-- 2.640E+00 5.578E+00 -1.060E+00 1.587E-01 1.OOOE+00 1.587E-01
2.400E+01 I 8.365E+00 1.009E+00- 8.440E+00 3.17--+ 2.133E+8E__0 6.109E+00 -1.251E+00 8.646E-02 I 1.OOOE+00 8.646E-02
4.800E+01 1 5.102E+00 1.OOOE+00 5.102E+00 3.871E+O 1.630E+00 4.441E+O0 -7.262E-01 1.546E-01 -6.000E-01 9.277E-02
9.600E+01- 4.732E+00 1.050E+OO 4.732E+00 - 4.564E+00 7 1.554E+OO 2.050E+00 -1.086E-01 2.349E-01 6.OOOE-01 1.409E-01
2.400E+02 3.145E+00 1.OOOE+00 3.145E+00 5.481E+00 1.146E+00• 3:589E+00 -4.459E-01 5.423E-01 4.000E-01 2.169E-01
4.800E+02 1.377E+00 1.000E+00 1.377E+00 6.174E+00 3.199E-1 7.676E+00 -1.192E+00 4.899E-01 4.000E-01 1.960E-01
7.200E+02 6.281 E-01 1.O00E+O0 6.281 E-01 6.579E+00 -4.651 E-01 1.227E+01 -1.936E+00 2.230E-01 I 4.OOOE-01 8.920E-02

__ __ _ !_ _Total 2.307E+00 1.398E+00
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Table 18. 14"GBB-1O1 Shine To Control Structure; Receiver At 1 Ft From Control Structure Wall, Calculation Of AST DBA-

LOCA 30 Day TID To The Control Room Habitabilit Envelope; 3 FT Concrete Shield Wall

Time Direct Shine Corrected TID EDE
Post Direct Shine Dose CRHE Cumulative

Acciden Correction Dose LN(1) LN(rate) Ai A2 Each lime
Aciet Dose Rate Corcin Rate •-Step Fco Rm

(hr) (mr/hr) FactorFor R S Factor (Rem)
r_ RADTRAD (mr/hr) , (Rem)

1.667E-01 j4.39-40-- 2.303E+00 1.OOOE+01 -1.792E+00 2.303E+00

5.OOOE-01 1.179E+01 2.303E+00 2.715E+01 -6.931E-01 3.301E+00 3.932E+00 !9.090E-01 6.238E-03 1.000E+00 6.238E-03
1T.0O0E+00 2.835E+01 2.303E+00 6.529E+01 0.OOOE+00 4.179E+0O 4.179E+00 1.266E+00 2.282E-02 1.OOOE+00 2.282E-02
2.OOOE+00 5.240E+01 1.690E+00 8.856E+01 6.931E-01 4.484E+00 4.179E+00 ,4.397E-01 7.767E-02 1.OOOE+00 7.767E-02
4.OOOE+00 3.783E+01 1.320E+00 4.994E+01 1.386E+00 3.911EE+00 5.057E+00 -8265E-01 1.305E-01 1.000E+00 1.305E-01
8.OOOE+00 2.390E+01 1.113E+00 2.660E+01 2.079E+00. 3.281EE+00 5.170E4+00 -9.086E-01 1.429E-01 1.OOE+00 1.429E-01
1.600E+01 1.215E+01 1.050E+00 1.276E+01 2.773E+00 2.546E+00 5.485E+00 -1.060E+00 1.445E-01 1.O0OE+00 1.445E-01
2.400E+01 7.617E+00- 1 .009E+00 7.686E+0_0 3.178E+00 2.039E+00 6.011 E+00 -1.250E+00 7.871E-02 1.OOOE+00 7.871 E-02
4.800E+01 4.645E+00 1.000E+00 4.645E+0Q 3.871E+00 1.536E+00 4.348E+00 -7.265E-01 1.408E-01 6.OOOE-01 8.447E-029.600E+01 4.308E+00 1.00+0 - 1.6E00 _95E+011.8E0

1.00l E+00 4,308E+00 4.564E+00 l.46-E+00 1.956E+00 -1.087E-01 2.138E-01 6.OOOE-01 1.283E-01
2.400E+02. 2.863E+0 5.481E+00 1.052E+00 3.496E+00 -4.459E-01 4.937E-01 4.OOOE-01 1.975E-01240+22.863E+00 1.000E+00 283+0 541E0

4.8-00E+0'2 1.253E+00 "1.000E+00 1.253E+00 6.174E+00 2.255E-01 7.586E+00 -1.192E+00 4.459E-01 4.OOOE-01 1.784E-01
7.200E+02• 5.719E-01 1.000E00 .5.719E-01 6.579E+00 -5.588E-01 1.217E+01 -1.934E+00 2.030E-01 4.000E-01 8.120E-02

S -- -.-- ___ -- K Total 2.101 E+00 1.273E+00

_________ 1I_______________________________________________
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0<Table 19. 14"GBB-101 Shine To Control Structure; Receiver At 3 Ft From Control Structure Wall, Calculation Of AST DBA-
LOCA 30 Day TID To The Control Room Habitability Envelope; 3 FT Concrete Shield Wall

Time Direct Shine

Post Direct Shine Dose
Accident Dose Rate Correction

(hr) (mr/hr) Factor For
RADTRAD

1,667E-01
5.006E-01
1.000E+00
2.000E+00

3.192E+00
8.663E+00
2.083E+01
3.850E+01

2.303.E+00
2.303E40O
2.303E4-00
1 .690E+00

4.OOOE+00
8.000E+00
1.600E+01
2.400E+01
4.800E+01
9.600E+0 1
2.400E+02
4.800E+02
7.200E+02

2.779E+01
1.756E+01
8.929E+00
5.596E+00
3.412E+00
3.165E+00
2.103E+00
9.207E-01
4.201E-01

1.320E+00
1.11 3+00
1.050E+00"

1-.-00 E+bO0
1 .000E+00

1 .000E+001 -.0,0-E+0o
1 .OOOE+00

Corrected TID EDE
Shine Dose Each Time

Rate LN(t) LN(rate) Al A2 Step
(mr/hr) (Rem)

7.351 E+00 -1.792E+00 1.995E+00
1.995E+01 -6.931E-01 2.993E+00 3.623E+00 9.090E-01 4.584E-03
4.797E+01 0.OOOE+00 3.871 E+00 3.871 E+00 1.266E+00 1.677E-02
6-.507E+0-1 6.931E-0 4.175E+00 3.871E+00 4.397E-01 5.707E-02
3.668E+01 1.386E+00 4.748E+00 -8.268E-01 9,584E-02
1.954E+01 2.079E+00 2.973E+00 4.862E+00 -9.084E-01 1.050E-01
9.375E+00 2.773E+00 2.238E+00 5.176E+00 -1.060E+00 1.062E-01
5.646E+00 3.178E+00 1.731E+00 5.706E+00 -1.251E+00 5.783E-02
3:412E+00 -6 3.871E+00 1.227E+-00- 4.041E+00 -7.267E-01 1.034E-01
3.165E+00 4.564E+O0 1-.152E+0-0 1.647E+00 -1.084E-01 1.571E-01
2.103E+00 5.481E+O0 7.434E-O1 . 3.188E+0_ -4.461E-01 3.627E-01
9.207E-01 6.174E+00 -8.262E-02 7274E+00 -1.192E+00 3.276E-01
4.201E-01 6.•79E+00-' -8.673E-01 1.186E+01 -1.935E+00O 1.491E-01

_ Total, 1.543E+00

l--

1.OOOE+00
1.000E+00
1.OOOE+00
1.OOE+00
1.000E+00
1 .00OE+00

1,OOOE+00

CRHE Cumulative

Occupancy TID EDE
Factor (Rem)

-- I
4.584E-03
1.677E-02
5.707E-02
9.584E-02
1.050E-01
1.062E-01
5.783E-02
6.205E-02
9.426E-02
1.451 E-01

6.OOOE-01
6.OOOE-O1
4.OOOE-01
4.OOOE-01
4.OOOE-01

1.31 OE-01
5.965E-02

9.353E-01

I. . ______________ - - -
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Table 20. 14"GBB-101 Shine To Control Structure; Receiver At 5 Ft From Control Structure Wall, Calculation Of AST DBA-

LOCA 30 Day TID To The Control Room Habitability Envelope; 3 FT Concrete Shield Wall

Time - -Direct Shine'- Corrected TID EDE
Post Direct Shine Dose CRHE Cumulative

Accident Dose Rate Correction Sie D LN(t) LN(rate) Al A2 Ete Occupancy TID EDE_ _ Rate , Step . .. .
(hr)

I .667-E-0G1

l.OOOE+00
2.000E+00~
4.OOOE±OQ
8.OOOE+00
1 T :6-6E-+ 01
2.400E+01
4.800E+01
9.600E+01
2.4,00E+02_j
4.800E,+02
7.200E+02

(mr/hr)

2.517E+00
6.831 E+00
1 .642E+01
3.036E+01
2.191 E+01
1.385E+01
7.041 E+00
4.413E+00
2.691 E+00
2.496E+00
1.658E+00
7.261 E-01
3:31 3E-01

Factor For
RADTRAD
2.303E+00

2.303E+00
2.303E+00
1-.690E+00
1.320E+00
1.113E+00
1.050E+00
1.009E+00
1.OOOE+00
1.000E+00
1.OOOE+00
1.000E+00
1.OOOE+00

(mr/hr)

5.797fE--00 -1,792E+00
1.573E+01 -6.931 E-0l
3.782E+01 0.006E+00
5.131E+01 6.931 E-01
2.892E+01 1.386E+00
1.542E+01 2.079E+00

7.393E+00 2.773E+00
4.453E+00 3.178E+00
2.691 E+00 3.871 E+00
2.496E+00 4.564E+00
1.658E+00 5.481 E+00
7.261E-01 6.174E+00
3.31 3E-01 6.579E+00

1.757E+00
2.756E+00
3.633E+00
3.938E+00
3.365E+00
2.735E+00
2.001E+00
1.494E+00
9.899E-01
9.1 47E-01
5.056E-01
-3.20 1 E-01
-1.105E+00

(Rem) F-actor t~emI

I -_____________________________________________________________________3.386E+00 9.090E-01 3.614E-03
3.633E+00 1.265E+00 1.322E-02
3.633E+00 4.402E-01 4.499E-02
4.511E+O0 -8.271E-01 7.557E-02
4.623E+00 i -9.078E-01 I 8.280E-02
4.940E+00 -1.060E+00 8.372E-02
5.468E+00 -1.250E+00 4.561E-02
3.803E+00 -7.265E-01 8.156E-02
1.410E+00 -1.085E-01 1.239E-01

1.OO0E+00 3.614E-03
1.0OOE+00
1.0OOE+00
1.CO0E+00
1.000E+00
1.OO0E+00

1.322E-02
4.499E-02
7.557E-02
8.280E-02
8.372E-02

1.COOE+O0
6.OOCE-01
6-OQOE-01

4.561 E-02
4.894E-02
7.434E-02

2.952E+00 -4.464E-01 2.860E-01 4.000E-01 1.144E-01
7.034E+00 -1.191E+00 2.583E-01 4.OOOE-01 1.033E-01
1.163E+01 -1.935E+00

Total

1.176E-01

1.217E+00

4.OOCE-C1 4.704E-02

7.376E-01
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Table 21. 14"GBB-101 Shine To Control Structure; Receiver At 10 Ft From Control Structure Wall, Calculation Of AST DBA-
LOCA 30 Day TID To The Control Room Habitabilit Envelope; 3 FT Concrete Shield Wall

Time Direct Shine Corrected TID EDE
Post Direct Shine Dose Shine Dose Each Time CRHE Cumulative

Accident Dose Rate Correction Rate LN(t) LN(rate) Al A2 Step Occupancy TID EDE
(hr) I (mr/hrl Factor For . ..... . Factor (Reml
\o,./

1,636E+00
RADTRAD
2.303E+06

(mr/nr)

3.768E+00

(Hem)

1.667E-01
5,OOOE-01
1.OOOE+00
2.OOOE+00

4.441 E+00
1.068E+O1
1.973E+01

E

4.OOOE+00
8.000E+00
1.600E+01
2.400E+01
4.800E+01
9,600E+01

1.425E+01
9.002E+00
4.577E+00
2.868E+00
1.748E+00
1.621 E+00

2.303E+00
2.303E+00
1.690E+00
1.320E+00
1.113E+00
1.050E+00
1.009E+00
1.OO0E+00
1.000E+00
1.000E+60
1.OOOE+00
1,OO0E+00

1.023E+01
2.460E+01
3.334E+01
1.881 E+01
1.002E+01
4.806E+00
2.894E+00

_1.748E+00.
1.621 E+00
1.077E+00
4.716E-01
2.152E-01

-1.792E+00 1.326E+00
-6.931E-01 2.325E+00
O.OOOE+00 3.203E+00
6.931E-01 3.507E+00
1.386E+00 2.934E+00
2.079E+00 2.305E+00
2.773E+00 1.570E+00
3.178E+00 1.063E+00
3.871 E+00 5.585E-01
4.564E+00 _ 4.830E-01
5.481 E+00 7.41 8E-02
6.174E+00 . -7.516E-01
6.579E+00 -1.536E+00

_____________ I

2.955E+00
3.203E+00
3.203E+00
4.079E+00
4.194E+00
4.509E+O0
5.038E+00
3.374E+00
9.797E-01

9.092E-01
1.266E+00
4.390E-01 2.925E-02 1.000E+00 I 2.925E-02
-8.259E-01 4.913E-02 1.000E+00 4.913E-02
-9.087E-01 5.384E-02 1.OOOE+00 5.384E-02

2.350E-03 1 .000E+00 2.350E-03
8.598E-03 I 1.OOOE+00 8.598E-03

-1.060E+00
-1.251 E+O0
-7.273E-01

5.442E-02 1.OOOE+00 5.442E-02
2.964E-02 1.OOOE+00 I 2.964E-02
5.299E-02 6.OOOE-01 3.179E-02

-1.088E-01 8.047E-02 6.OOOE-01 4.828E-02
2.400E+02
4.800E+02
7,200E+02

1.077E+00
4.716E-01
2.152E-01

2.520E+00 -4.462E-01
6.604E+00 -1.191E+00
1.119E+01 -1.935E+00

1.857E-01
1.678E-01
7.639E-02

4.OOOE-01
4.OOOE-O1
4.OOOE-O1

7.430E-02
6;712E-02
3.056E-02
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Table 22. 14"GBB-101 Shine To Control Structure; Receiver At 15 Ft From Control Structure Wall, Calculation Of AST DBA-
LOCA 30 Day TID To The Control Room Habitability Envelope; 3 FT Concrete Shield Wall _ _

Time bDirect Shine -Corrected- TID EDE
Post Direct Shine Dose Shine Dose NAEachTd CRHE Cumulative

Accident Dose Rate Correction Rate LN(t) LNrate Al A2 Step
(hr) (mr/hr) Factor For (mr/hr) (Reat) Factor (Rem)

RADTRAD
_ (hr) _ (mr/hr) _____ I__ _(Rads)

1.667E-01 1.192E+00 2.303E+-00 2.745E+00 -1.792E+00 1.010E+00
5.O00E-01 3.236E+00 L_.303E+00 7.453E+00 -6.931E-01 2.009E+00 2.639E+O00 9.092E-01 1.712E-03 1.000E+00 l.712E-03

1 .OOQE+OO 7ý.779E+oo 2.303E+00 1 .792E+01 OMOOE+OQ 2.86E+OO 2 8E+00O 1 .265E+O 6.263E-03 1 .OOOE+00 6.263E-03
2.O0OEQ00 1,438E+01 1.690E+00 2.430E+01 6,931E-01 3.191E+00,- 2.886E+00 4.399E-0l 2.131 E-02 1.OOOE+00 2.131E-02
4.,OOE+00 1.038E+01 1.320E+-00 1.370E+01 1.386E+00 2.61 8E+00 3.764E+00 -8.267E-01 3.580E-02 1.OOOE+O0 3.580E-02
8.00OE+OO I 6.560E+00 _1.113E+00 7.301E+00 2.079E+00 1- 1.988E+00 3.876E+00 -9.081E-01I 3.922E-02 I 1.000E+00 3.922E-02
1.600E+01 3.335E+00 1.050E+00 3.502E+00 2.773E+OO 1 253E+O- 4.192E+00 -1.060E+00 3.966E-02 1.000E+00 3.966E-02
2.400E+01 2.089E+00 1.009E+00 2.108E+00 3.178E+00 7456E-01 4,724E+00 -1.252E+00 2.160E-02 1.000E+00 2.160E-02
4.800E+01 -1.271E+00 1.000E+O 1.271E+00 3.871E+00 2.398E-01 3,065E+00 -7.298E-01 3.856E-02 6.OOOE-01 2.314E-02
9.600E+01 1.178E+00 1.OOOE+00 1.178E+00 4.564E+00 1.638E-01 6.642E-01 -1.096E-01 5.849E-02 6.OOOE-01 3.510E-02
2.400E+02 7.820E-01 1.000E+00 7,820E-01 5.481E+00 -2.459E-01 2.205E+O0 -4.471E-01 1.349E-(1 4.000E-01 5.397E-024.800E+02 3.423E-01 1.OOOE+00 I73.423E-01 59-6.174E+00 -1.072E+00 6.287E+O0 -1.192E+00 1.218E-01 4.OOOE-01 4.872E-02

7.200E+02 1.563E-01 1.0OOE+00 1.563E-01 6.579E+00 -1.856E+00 1.086E+01 -1.933E+00 5.546E-02 4.OOOE-01 2.219E-02

____I Total___ 5.748E-01 3.487E-01
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Table 23. 14"GBB-101 Shine To Main Control Room (Room C-409) and And Technical Support Center (Room C-410),
Calculation Of AST DBA-LOCA 30 Day TID; 3 FT Concrete Shield Wall- - -- 1 - - - - - - -. - I - ---

Time D Direct Shine Corrected TID EDE CRHE Cumulative

Post Do Shine Dose Each Time
Accident Dose Rate Correction RaDe LN(t) LN(rate) Al A2 Step Occupancy TID EDE

(hr) (mr/hr) Factor For (mr/hr) (Rem) Factor (Rem)
RADTRADh(

1.667E-01 7.931E-03 4.835E+01 3.835E-01 -1.792E+00 -9.585E- 0 1
5.00E-01 .2.139E-02 4.835E+01 1.034E+00 -6.931E-01 3.363E-02 6.597E-01 9.033E-01 2.381E-04 1.000E+00 2.381E-045.OO0 E 6.2E0 .0297E-0 .5E0 .5E0 .0E0 l .5E0

1.OOOE+00 5.102E-02 4.835E+01 2.467E+00 0.000E+00 9.029E-Ol 9.029E-O1 1.254E+00 8*650E-04 1.OOOE+00 8.650E-04
2.OOOE+00 9.314E-02 2.800E+01 2.608E+00 6.931E-01 9.586E-01 9.029E-01 8.025E-02 2.545E-03 1.000E+00 2.545E-03

4.OOOE+00 6.680E-02 1.700E+01 1.136E+00 1.386E+00 1.272E-01 1.790E+00 .1.199E+00 38377E-03 1.OOOE+00 3.377E-03
8,000E+00 4.277E-02 9.490E+00 4.059E-01 2.079E+00 -9.017E-01 __2.185E+00 -1.484E+00 2.675E-03 1.OOE+00 ] 2.675E-03

1.600E+01 2.328E-02 1 4.OOOE+00 9.312E-02 2.773E+00 -2.374E+00 3.515E+00 -2.124E+00 1.563E-03 1.000E+00 1.563E-03
11634E-02 1.408E+00 2.301E-02 3.178E+00 -3.772E+00 7.186E+00 -3.448E+00 3,830E-04 1.OOE+00 3.830E-04

4.800E+01 i1.345E-02 1.408E+00 1.894E-02 3.871E+00 -3.967E+00 -2.880E+00 -2.808E01 4.962E-04 6.000E-01 2.977E-04
9.600E+01 _ .464E-02 1.000E+00 1.464E-02 4.564E+00 -4.224E+00 -2.529E+00 -3.713E-01 7.897E-04 6.OOOE-01 4.738E-04

2.400E+02 1.059E-02 ITOOE+00 1.059E-02 5.481E+00 -4.548E+00 -2,611E+00 -3.534E-01 1.757E-03 4.OOOE-01 7.029E-04

4.800E+02 4.641 E-03 1.OOOE+00 4.641 E-03 6.174E+00 -5.373E+00 1.975E+00 1 .1.90E+00 1.651 E-03 4.OOOE-01 6.602E-04
-.200E+02 2.028E-03 1.OOOE+00 2.028E-03 6.579E+00 -6.201E+60 7.233E+00 -2.042E+00 7.367E-04 4.OOE-01 2.947E-04

" T 1.708E-02 1.407E-02
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Table 24. 12"GBB-107 Shine To Main Control Room (Room C-409) and And Technical Support-Center (Room C-410);

Receiver At 6 Inches From Control Structure Wall, Calculation Of AST DBA-LOCA 30 Day TID; 3 FT Concrete Shield Wall

Time Direct Shine ICorrected TID EDE
Post Direct Shine Dose Coseted A1A EDE CRHE Cumulative

Accident Dose Rate Correction eEach Time Occupancy TID EDE

(hr) (mr/hr) Factor For Rate step Factor (Rem)
RADTRAD (mr/hr) (Rem)

1.667E-O1 1.415E-01 2.303E+00 3.259E-01 --1.792E+00 --1.12lE+-0
5.000E-01 3.840E•-O 2.303E+00 8184-O--01 -6.931-01 -1E229E-0! 5.071E-01 9.089E-01 2.032E-04 I 1.000E+00 2.032E-04
1.OOOE+00 9.235E-9_ 2.303E+00 2.127E+O0 O.0OoE+00 7.546E-01 7.546E-011 1.266E+00 7.434E-04 1.000E+00 7.434E-04
2.OOOE+00 1.708E+00 1.690E+00 2.887E0 i 6.931 E-01 1.060E+00 7.546E-01 4.406&-61 2.531E-03 1.OO0E+00 2.531E-03
4.OOOE+00 1 .233E+00 1.320E+00 1.628E+00 1 .386E+00 I 4.871E-01 1.633E+00 -8.266-E-O01 4.252E-03 1.OOOE+00 4.252E-03
8.OOOE+00 7.791E-01 1.1 13E+00 8.671 E-01 2.079E+00 -1l.426E-01 1.746E+00 -9.084E-01 4.659E-03 1.000E+O0 4.659E-03
1.600E+01 3.95 8-61- 1.050E+0 "o 4.156E-01 2.773E+00 -8.781E-01 2.0645+00 -1.061 E+00 4.708E-03 1.OOOE+00 4.708E-03
2.400E+01 2.476E-01 1.009E+00 2.498E-01 3.178E+00 -1.387E+00 2.602E+00 -1.255E+00 2.561E-03 1.OOOE+00 2.561 E-03
4.800E+01 1. 497E-0 1.000E+00 1.497E-01 3.871E+00 -1.899E+0O 9.612E-01 -7.389E-01 --4.556E-03 6.000E-01 ] 2.734E-03
9.600E+01 1 1.378E-01 1.000E+00 1.378E-01 4.564E+00 -1.982E+00 -1.437E+00__-!.195E-01 6.863E-03 6.000E-01 4.116E-03
2.400E+02 9.116E-02 1.000E+00 9.116E-02 5.481E+00 -2.395E+00 7.627E-02 -4.509E-01 1.575E-02 4.OOOE-01 6.301E-03
4,800E+02 3.994E-02 1.000E+00 3.994E-02 6.174E+00 -3.220E+00 4.130E+00 -1.191E+00 1.421E-02 4.OOOE-01 5.682E-03
7.200E+02 1.829E-02 1.000E+00 1.829E-02 6.579E+00 -4.001E+00 8.672E+00 -1.926E+00 6.480E-03 4.OOOE-01 2.592E-03

- - --- _ Total 6.752E-02 ._ 4.109E-02
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Table 25. Summary Of Shine Dose To Main Control Room (C-409) and TSC (C-410) from 14"GBB-101 Core Spray Pipe and
12"GBB-107 RHR Pipe; Receiver At 6 Inches From Control Structure Wall; 3 FT Concrete Shield Wall

14"GBB-101 _- 12"GBB-107 _ TOTAL
Time Cumulative Shine Cumulative Cumulative
Post Shine Dose 30 Day 30 Day 30 Day

Accident Rate TID EDE Rate TID EDE Rate TID EDE
(hr) (mrlhr) (Remn) (mrhr) (Rem) (mrlhr) (Rem)

1.667E-01 3.835E-01 3.259E-01 7.093E-01 _

5.000E-01 1.034E+00 2.381E-04 8.844E-01 2.032E-04 1.919E+00 4.413E-04
1.000E+00 2.467E+00 8.650E-04 2.127E+00 7.434E-04 4.594E+00 1.608E-03

2.OOOE+00 2.608E+00 2.545E-03 2.887E+00 2.531 E-03 5.494E+00 5.076E-03

4.OOOE+00 1.136E+00 3.377E-03 1.628E+00 4.252E-03 2.763E+00 7.629E-03

8.000E+00 4.059E-01 2.675E-03 8.671 E-01 4.659E-03 1.273E+00 7.333E-03

1.600E+01 9.312E-02 1.563E-03 4.156E-01 4.708E-03 5.087E-01 6.271E-03

2.400E+01 2.301E-02 3.830E-04-'l 2.498E-01 2.561E-03 2.728E-01 2.944E-03

4.800E+01 1.894E-02 2.977E-04 1 .497E-01 2.734E-03 1.686E-01 3.031 E-03

9.600E+01 1.464E-02 4.738E-04 1.378E-01 4.118E-03 1.524E-01 4.592E-03

2.400E+02 1.059E-02 7.029E-04 9.116E-02 6.301E-03 I 1.018E-01 7.004E-03

4.800E+02 4.641 E-03 6.602E-04 3.994E-02 5.682E-03 4.458E-02 6.343E-03
7.200E+02 2.028E-03 2.947E-04 1.829E-02 2.592E-03 2.032E-02 2.887E-03

J 1.4o7E-02 1j4.109E-02-- - 5 .5 16 E-02

0
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4
PP&L CALCULATION SHEET

ept. Rad. & Eff. Tech. PROJECT Calc. No. EC-RADN-1129
ate 07/07/2008 DBA-LOCA Total Control Room

Designed By T.F. Mackay Dose Sh. No. 98
Checked By R.A.Vazauies

ATTACHMENT 3
MICROSHIELD COMPUTER CODE OUTPUTS

CONTAINMENT SHINE

Note:
The activity source terms provided in Table 1 are based on a secondary containment
bypass leakage rate of 15 scfh (Ref. EC-RADN-1 125, Revision 3). Since the change in
the containment airborne sources for 15 scfh versus 9 scfh (Reference EC-RADN-1125,
Revision 2) was a decrease affecting the third significant digit, the MICROSHIELD code
was not re-run for this insignificant change. The MICROSHIELD computer code outputs
given in Attachment 3 are conservative for 15 scfh but still reflect a bypass leakage rate
of 9 scfh.

I
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Page : 1
DOS File: PCCR1.MS5
mate: September 2, 2
4Wime: 3:23:25 PM
Duration: 00:00:17

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

EC-RADN- 1129
.005 Page 99

File Ref:
Date:

By:
Checked:

Case Title: PCCR.
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 0.1667 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius 1.1e+3 cm 35 ft 9.0 in

Dose Points
x Y z

# 1 !.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields
X Shield Name Dimension MaterialDensity

Source 6.78e+09 cm' Air 0.00122
Shield 1 285.293 cmConcrete2.35.... z Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Library : Grove
curies becquerels UCi/cm3

2.5637e+005 9.4855e+015 3.7788e+001

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

Bq/cm3

1.3982e+006

3.6000e+005
1. 1500e+005
2 .7100e+005
1. 6800e+006
2. 3700e+006
3. 4700e+006
3. 3800e+006
3. 2500e+006
2 .4700e+004
4. 3600e+005
8. 1600e+005
1. 1900e+006

1.3320e+016
4. 2550e+015
1 .0027e+016

6 .2160e+016
8. 7690e+016
1. 2839e+017
1 .2506e+017
1. 2025e+017
9. 1390e+014
1. 6132e+016
3 .0192e+016

4. 4030e+016

5. 3064e+001
1 .6951e+001

3. 9945e+001
2. 4763e+002
3. 4934e+002
5. 1148e+002
4. 9821e+002
4. 7905e+002
3 .6408e+000

6.4266e+001
1.2028e+002
1.7541e+002

1. 9634e+006
6 .2719e+005
1 .4780e+006
9 .1624e+006

1 .2925e+007
1. 8925e+007
1.8434e+007
1. 7725e+007
1. 3471e+005
2. 3779e+006
4.4503e+006
6.4900e+006



FoPaeformatid2 Only
DOS File: PCCRl.MS5
Run Date: September 2, 2005
Run Time: 3:23:25 PM
Duration: 00:00:17

0 Nuclide curies
La- 142
Mo-99
Nb-95
Nd-147
Np-239
Pr7143

EC-RADN-i 129
Page 100

beccruerels UCi/cm
3 Bp/cm3

Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-!31m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

3.4000e+003 1.2580e+014 5.0116e-001 1.8543e+004

3.5400e+006 1.3098e+017 5.2180e+002 1.9306e+007
1.1900e+006 4.4030e+016 1.7541e+002 6.4900e+006

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
20

Activity Fluence Rate
___ photons/sec MeV/cm2 /sec

No Buildup
0.015 1.398e+16 0.000e+00

Results
Fluence Rate
MeV/cm,2 /sec

With Buildup
5.380e-20

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
4.614e-21



Fc~gformaticn Only
DOS File: PCCRI.MS5
Run Date: September 2, 2005
Run Time: 3:23:25 PM
Duration: 00:00:17

SActivity
MeV photons/sec

0.03 7.356e+16
0.04 2.923e+14
0.06 5.303e+14
0.08 4.996e+16
0.1 1.042e+14

0.15 2.045e+16
0.2 5.816e+16
0.3 1 .709e+16
0.4 9.171e+16
0.5 1.610e+17
0.6 I.882e+17
0.8 3.492e+17
1.0 l.353e+17
1.5 1.080e+17
2.0 5.389e+16
3 .0 4.562e+15

TOTALS: 1.326e+18

EC-RADN- 1129
Page 101

Fluence Rate
MeV/cm 2 /seC
No Buildup
0 .000e+00

6 .498e-163

1. 410e-76
1.257e-52
2. 006e-46
5. 649e-35
4. 987e-30
3 .749e-25
6. 727e-21
4 .698e-18
5. 921e-16
1 .245e-12
8 .255e-11
3 349e-07
3. 114e-05
1.220e-03

1.251e-03

Fluence Rate
MeV/cm 2 /sec
With Buildup

9.848e-19
1.038e-20
4.418e-19
9. 902e-17
9 548e-19
1. 026e-15
6. 789e-15
2. 635e-15
1 .292e-14
2. 077e-14
4. 080e-13
4 .15e-10

1. 542e-08
2. 517e-05
1. 365e-03
2 788e-02

2 .927e-02

Exposure Rate
mR/hr

No Buildup
0. 000e+00
2. 874e-165
2. 801e-79
1. 990e-55
3 .070e-49
9. 302e-38
8. 801e-33
7 .112e-28

1. 311e-23
9.221e-21
1.i156e-18
2 367e-15
1 .522e-13

5. 635e-10
4 .815e-08
1. 655e-06

1.704e-06

Exposure Rate
mR/hr

With Buildup
9. 760e-21
4 .590e-23

8. 774e-22
1 .567e-19

1. 461e-21
1. 690e-18
1. 198e-17
4. 999e-18
2. 517e-17
4. 076e-17
7. 963e-16
7 .827e-13
2. 841e-11
4. 234e-08
2 .llle-06

3. 783e-05

3.998e-05

S
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File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 0.5 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius 1.le+3 cm 35 ft 9.0 in

Dose Points
x Y z

# 1 1.81e+03 cm 909.3708 cm 0 cm
- 59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields
S_-Shield Name Dimension MaterialDensity

Source 6.78e+09 cm3  Air 0.00122
Shield 1 285.293 cmConcrete2.35

z Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Library : Grove
becouerels UCi/cm3Nuclide

Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
I-132
17133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies

6.8017e+005 2.5166e+016 1.0026e+002

9.5600e+005
3. 0500e+005
7. 1900e+005
4. 4800e+006
6. 0600e+006
9. 1800e+006
6. 9400e+006
8. 4100e+006
7. 4000e+004
1. 2400e+006
2 .0400e+006

3. 3000e+006

3.5372e+016
1. 1285e+016
2 .6603e+016

1- 6576e+017
2. 2422e+017
3 .3966e+017
2. 5678e+017
3. 1117e+017
2. 7380e+015
4. 5880e+016
7. 5480e+016
1 .2210e+017

1.4091e+002
4.4957e+001
1.0598e+002
6.6035e+002
8.9324e+002
1. 3531e+003
1. 0230e+003
1. 2396e+003
1. 0908e+001
1. 8278e+002
3 .0070e+002

4 .8642e+002

Ba/cm3

3.7095e+006

5.2138e+006
1. 6634e+006
3. 9213e+006
2.4433e+007
3. 3050e+007
5. 0066e+007
3. 7849e+007
4 .5866e+007

4. 0358e+005
6. 7627e+006
1. 1126e+007
1. 7998e+007
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wr Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-l 05
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies becquerels UCi 1CM 3 Bq/cM3

9.0200e+003 3.3374e+014 1.3295e+000 4.9193e+004

1.0600e+007 3.9220e+017 1.5624e+003 5.7810e+007
3.6800e+006 1.3616e+017 5.4243e+002 2.0070e+007

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
20

:Activity Fluence Rate
photons/sec MeV/cm2 /sec

No Buildup
0.015 4.047e+16 0.000e+00

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

1.557e-19

Exposure Rate
mR /hr

No Buildup
0. 000e+00

Exposure Rate
mR_/hr

With Buildup
1. 335e-20
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MeV

0.03
0.04
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

00: 00:17

Activity
Dhotons/sec

2. 165e+17
7.754e+14
1.406e+15
1. 490e+17
2. 869e+14
5 .317e+16

1 .707e+17
4. 486e+16
2. 319e+17
4. 139e+17
4. 637e+17
7. 862e+17
3.245e+17
2.716e+17
1.389e+17
1.150e+16

Fluence Rate
MeV/cm2 /sec
No Buildup
0. 000e+00
1. 724e-162
3 .740e-76
3. 749e-52
5. 524e-46
1. 469e-34
1. 464e-29
9. 840e-25
1 .701e-20
1. 2 07e-17
1. 459e-15
2. 802e-12
1. 98!e-10
8. 423e-07
8 .024e-05

3. 074e-03

Fluence Rate
MeV//cm 2 /sec
With Buildup

2 .899e-18

2 .753e-20
1. 172e-18
2 953e-16
2 .628e-18

2 .669e-15

1.993e-14
6.917e-15
3.267e-14
5.338e-14
1.005e-12
9.265e-10
3.699e-08
6.329e-05
3.517e-03
7. 027e-02

Exposure Rate
mR/hr

No Buildup
0.000e+00

7..624e-165
7. 428e-79
5.933e-55
8.451e-49
2.419e-37
2.584e-32
1.867e-27
3 .314e-23
2.370e-20
2.847e-18
5.330e-15
3.651e-13
1..417e-09
1.241e-07
4.171e-06

Exposure Rate
mR / hr

With Buildup
2. 873e-20
1. 218e-22
2. 327e-21
4 .673e-19
4. 021e-21
4. 395e-18
3. 518e-17
1. 312e-17
6 365e-17
1.048e-16
1. 962e-15
1. 762e-12
6. 818e-11
1. 065e-07
5 .439e-06
9. 533e-05

TOTALS: 3.319e+18 3. 155e-03 7. 385e-02 4. 296e-06 1. 009e-04

S
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File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 1 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius 1.le+3 cm 35 ft 9.0 in

Dose Points
x Y z

# 1 1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.78e+09 cm3  Air 0.00122
Shield 1 285.293 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
1. 5300e+000
1.5231e+006
7. 0900e+005
1. 1700e+006
2. 7000e+004
2 .4500e+004

2 .2700e+004
4 .0000e+002

2. 3100e+001
4 .4500e+002
2. 3900e+002
2. 1400e+006
6. 8300e+005
1. 6100e+006
1. 1700e+007
1. 5300e+007
2. 3500e+007
1. 2200e+007
2. 0800e+007
5 .4300e+005
8. 4200e+006
1. 1400e+007
2. 1400e+007
1. 8300e+004
8. 9500e+003

becquerels
5.6610e+010
5.6353e+016
2.6233e+016
4.3290e+016
9.9900e+014
9. 0650e+014
8. 3990e+014
1. 4800e+013
8.5470e+011
1 .6465e+013

8. 8430e+012
7 .9180e+016

2.5271e+016
5.9570e+016
4 .3290e+017

5 .6610e+017
8. 6950e+017
4. 5140e+017
7 6960e+017
2 .0091e+016
3. 1154e+017
4. 2180e+017
7 .9180e+017

6. 7710e+014
3 .3115e+014

UCi/cm3

2.2552e-004
2.2450e+002
1.0451e+002
1.7246e+002
3. 9798e+000
3 .6113e+000

3 .3460e+000

5. 8960e-002
3 .4049e-003
6. 5593e-002
3. 5229e-002
3 .1544e+002
1. 0067e+002
2. 3731e+002
1.7246e+003
2 .2552e+003
3. 4639e+003
1 .7983e+003
3 .0659e+003

8. 0038e+001
1 .2411e+003
1. 6804e+003
3 .1544e+003

2. 6974e+000
1. 3192e+000

BCi/cm3

8. 3443e+000
8. 3065e+006
3 .8667e+006

6. 3809e+006
1.4725e+005
1. 3362e+005
1 .2380e+005
2. 1815e+003
1. 2598e+002
2. 4269e+003
1. 3035e+003
1.1671e+007
3 .7249e+006
8. 7806e+006
6. 3809e+007
8.3443e+007
1.2816e+008
6. 6536e+007
1. 1344e+008
2 .9614e+006

4. 5921e+007
6 .2173e+007
1. 1671e+008
9 .9804e+004

4. 8811e+004
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MW
Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6. 6700e+003
1. 5000e+005
1. 1500e+004
4. 3500e+003
3 1500e+005
9. 6700e+003
2 2375e+004
6. 8400e+001
7. 2700e+000
1. 1700e+001
2. 8800e+003
2. 0200e+004
1 .2866e+005

8. 3300e+004
5. 1500e+004
1. 2900e+005
7 .6400e+004
5. 1500e+004
1. 4000e+005
4. 4400e+005
6. 1700e+005.
7. 8700e+004
7. 3200e+005
6. 4700e+005
1. 3400e+005
1 .4000e+005
2. 3900e+004
4. 7200e+005
9. 9900e+004
3 .1500e+005
2 .2900e+006
7. 7700e+007
2 .7400e+007
1.0600e+003
8.0800e+003
4.5500e+004
5.9900e+003
1.1500e+004
1.1000e+004

beccruerels
2.4679e+014
5.5500e+015
4.2550e+014
1.6095e+014
1.1655e+016
3.5779e+014
8 .2789e+014

2 5308e+012
2 .6899e+011
4. 3290e+011
1. 0656e+014
7 .4740e+014
4 .7604e+015
3 .0821e+015
1. 9055e+015
4. 7730e+015
2. 8268e+015
1. 9055e+015
5. 1800e+015
1.6428e+016
2.2829e+016
2. 9119e+015
2.7084e+016
2. 3939e+016
4. 9580e+015
5. 1800e+015
8. 8430e+014
1 .7464e+016
3 .6963e+015

1. 1655e+016
8 .4730e+016
2. 8749e+018
1.0138e+018
3.9220e+013
2. 9896e+014
1. 6835e+015
2 2163e+014
4 .2550e+014
4. 0700e+014

UCi/cm3

9. 8316e-001
2. 2110e+001
1. 6951e+000
6 .4119e-001

4. 6431e+001
1. 4254e+000
3 .2981e+000
1. 0082e-002
1. 0716e-003
1.7246e-003
4. 245!e-001
2. 9775e+000
1. 8965e+001
1 .2278e+001
7. 5911e+000
1 .9015e+001
1. 1261e+001
7 .5911e+000
2. 0636e+001
6.5446e+001
9. 0946e+001
1. 1600e+001
1. 0790e-002
9. 5368e+001
1. 9752e+001
2. 0636e+001
3. 5229e+000
6. 9573e+001
1. 4725e+001
4. 6431e+001
3. 3755e+002
1. 1453e+004
4. 0388e+003
1. 5624e-001
1. 1910e+000
6 .7067e+000
8. 8293e-001
1. 6951e+000
1. 6214e+000

Bac/cm
3

3 .6377e+004

8 .1807e+005

6 .2719e+004

2 .3724e+004
1. 7179e+006
5. 2738e+004
1. 2203e+005
3 .7304e+002
3. 9649e+001
6. 3809e+001
1. 5707e+004
1 1017e+005
7. 0169e+005
4. 5430e+005
2. 8087e+005
7. 0354e+005
4. 1667e+005
2 .8087e+005

7. 6353e+005
2. 4215e+006
3 .3650e+006
4. 2921e+005
3 .9922e+006

3. 5286e+006
7.3081e+005
7. 6353e+005
1. 3035e+005
2. 5742e+006
5. 4483e+005
1. 7179e+006
1 .2489e+007
4 .2376e+008
1 .4943e+008
5 .7810e+003

4. 4067e+004
2. 4815e+005
3 .2668e+004
6 .2719e+004
5. 9992e+004

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
20

Activity
ohotons/sec

Fluence Rate
MeV/cm2 /sec
No Buildup
0 . 000e+00

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
1.143e-18

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
9. 804e-200.015 2.971e+17
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DOS File: PCCR3.MS5
Run Date: September 2, 2005
Run Time:
Duration:

*MeV -

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0 .6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS.

09 5

3:25:03 PM
00: 00 : 19

Activity
photons/sec

9 .7 30e+14
1. 561e+18
2 .997e+15
1. 114e+16
3. 464e+15
1 .069e+18
1 .437e+16
3. 028e+17
1 .235e+18
1. 483e+17
7. 097e+17
1. 056e+18
1 .124e+18

1 .746e+18
7. 982e+17
7. 711e+17
6 354e+17
6. 518e+16
6 .478e+12

1.155e+19

EC-RADN- 1129
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Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0.O00e+00

6. 662e-162
8. 968e-102
9.210e-76
2. 689e-51
2 .767e-44
8.365e-34
1. 059e-28
3 .253e-24
5 .205e-20
3 .080e-17
3. 536e-15S
6. 224e-12
4. 872e-.10
2. 391e-06
3. 672e-04
1. 743e-02
5 .869e-05

1 .786e-02

Fluence Rate
MeV/cm2 /sec

With Buildup
5.891e-21
2.089e-17
1.064e-19
1.293e-18
2.885e718
2.118e-15
1.317e-16
1.52De-14
1.442e-13
2.287e-14
9.996e-14
1.361e-13
2. 436e-12
2. 058e-09
9. 097e-08
1. 79,6e-04
1 ..609e-02
3. 984e-01
9. 068e-04

4.156e-01

Exposure Rate
mR_/ hr

No Buildup
0.000e+00
0. O00e+00

2. 947e-164
2.389e-104
I. 829e-78
4.255e-54
4.234e-47
1.3'78e-36
1.869e-31
6. 171e-27
1. 014e-22
6. 045e=20
.6. 901e-18
1. 184e-14
8 .980e-13

4 . 023e-09
5. 678e-07
2.365e-05
7.261e-08

2.429e-05

Exposure Rate
mR/hr

With Buildup
2.041e-22
2.07!e-19
4.706e-22
3.444e-21
5.731e-21
3.351e-18
2.015e-19
2 .503e-17

2. 545e-16
4. 338e-17
1. 948e-16
2. 672e-16
4. 755e-15
3. 914e-12
1.677e-i0

.3.022e-07
2.489e-05
5.4-05e-04
1.122e-06

5. 668e-04
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File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 2 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius l.1e+3 cm 35 ft 9.0 in

Dose Points

# 1 1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields.x Shield Name Dimension MaterialDensity

Source 6.78e+09 cm3  Air 0.00122
Shield 1 285.293 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups ; 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
i-134
1-135
Kr-85
Kr-S85m
Kr-87
Kr-88
La-140
,La-141

curies
3.9500e+000
2.9231e+006
1.l100e+006
3.0300e+006
6.9800e+004
6.2200e+004
5. 8700e+004
1. 0300e+003
6. 0600e+001
1. 1500e+003
6. 1900e+002
4. ll00e+006
1. 3100e+006
3.0900e+006
2. 3500e+007
2. 8300e+007
4. 6100e+007
1 .1200e+007
3. 7900e+007
1. 4800e+006
1. 9700e+007
1. 8000e+007
4. 5800e+007
6 .9900e+004
1. 9400e+004

becquerels
1 4615e+011
1. 0816e+017
4. 1070e+016
1. 211e+017
2.5826e+015
2.3014e+015
2.1719e+015
3.8110e+013
2.2422e+012
4.2550e+013
2.2903e+013
1.5207e+017
4. 8470e+016
1.1433e+017
8. 6950e+017
1. 0471e+018
1. 7057e+018
4 .1440e+017

1. 4023e+018
5. 4760e+016
7 .2890e+017

6 .6600e+017

1. 6946e+018
2. 5863e+015
7. 1780e+014

aCi/cm3

5.8223e-004
4. 3087e+002
1. 6361e+002
4. 4662e+002
1. 0289e+001
9. 1683e+000
8. 6524e+000
1. 5182e-001
8 .9324e-003

1. 6951e-001
9. 1241e-002
6. 0581e+002
1. 9309e+002
4. 5547e+002
3. 4639e+003
4. 1714e+003
6. 7951e+003
1. 6509e+003
5 5865e+003
2. 1815e+002
2. 9038e+003
2. 6532e+003
6. 7509e+003
1. 0303e+001
2. 8596e+000

Bqcm3

2. 1542e+001
1. 5942e+007
6 .0537e+006

1. 6525e+007
3 .8067e+005

3. 3923e+005
3 .2014e+005
5. 6174e+003
3. 3050e+002
6. 2719e+003
3 .3759e+003

2. 2415e+007
7 .1445e+006

1 .6852e+007

1. 2816e+008
1 .5434e+008

2 .5142e+008

6. 1083e+007
2. 0670e+008
8. 0716e+006
1 0744e+008
9. 8168e+007
2. 4978e+008
3. 8122e+005
1. 0580e+005
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Or
Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 1000e+004
3 .8400e+005
2. 9800e+004
1 .1200e+004

8. 0400e+005
2. 5100e+004
5. 7861e+004
1 .7700e+002
1. 8800e+001
3 .0200e+001

7 .4500e+003
3. 8600e+004
3. 3312e+005
2. 1500e+005
1. 3300e+005
3. 3400e+005
1 .6900e+005
1. 3300e+005
3. 5900e+005
9 .7800e+005

1. 6000e+006
2. 0400e+005
1. 7600e+006
1 .3000e+006
3 .4700e+005
3 .6100e+005
6. 1700e+004
1. 1300e+006
2. 5800e+005
7. 9700e+005
5. 8800e+006
2.1100e+008
7.6100e+007
3.7000e+003
2.1100e+004
2.1100e+005
1.4500e+004
2.9800e+004
2.7200e+004

becquerels
4. 0700e+014
1 .4208e+016

1. 026e+015
4. 1440e+014
2.9748e+016
9. 2870e+014
2 .1408e+015

6 .5490e+012

6. 9560e+011
1. 1174e+012
2 .7565e+014
1. 4282e+015
1.2325e+016
7. 9550e+015
4. 9210e+015
1. 2358e+016
6 .2530e+015
4. 9210e+015
S.3283e+016
3. 6186e+016
5. 9200e+016
7. 5480e+015
6.5120e+016
4. 8100e+016
1. 2839e+016
1. 3357e+016
2. 2829e+015
4 .1810e+016

9 .5460e+015

2 .9489e+016

2. 1756e+017
7. 8070e+018
2 .8157e+018

1. 3690e+014
7 .8070e+014

7. 8070e+015
5. 3650e+014
1.1026e+015
1. 0064e+015

UCi/Cm
3

1. 6214e+000
.5. 6602e+001
4. 3925e+000
1. 6509e+000
1. 1851e+002
3. 6997e+000
8.5286e+000
2.6090e-002
2.7711e-003
4.4515e-003
1.0981e+000
5.6896e+000
4.9102e+001
3.1691e+001
1.,9604e+001
4. 9232e+001
2. 4911e+001
1. 9604e+001
5. 2917e+001
1 .4416e+002

2. 3584e+002
3.0070e+001
2. 5942e+002
1 .9162e+002

5.1148e+001
5. 3211e+001
9.0946e+000.
1 .6656e+002

3. 8029e+001
1.1748e+002
8 6671e+002
3. l101e+004
1 .1217e+004

5. 4538e-001
3. ll01e+000
3 .ll01e+001

2. 1373e+000
4. 3925e+000
4. 0093e+000
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Bq~/cm3

5.9992e+004
2. 0943e+006
1. 6252e+005
6. 1083e+004
4 .3849e+006

1. 3689e+005
3 .1556e+005

9. 6532e+002
1. 0253e+002
1.6470e+002
4. 0631e+004
2 .1052e+005

1. 8168e+006
1. 1726e+006
7.2535e+005
1.8216e+006
9.2169e+005
7.2535e+005
1. 9579e+006
5 3338e+006
8. 7261e+006
1.1126e+006
9. 5987e+006
7 .0899e+006

1. 8925e+006
1. 9688e+006
3. 3650e+005
6. 1628e+006
1. 4071e+006
4. 3467e+006
3. 2068e+007
1. 1508e+009
4. 1503e+008
2. 0179e+004
1. 1508e+005
1. 1508e+006
7 9080e+004
1. 6252e+005
1. 4834e+005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

Activity Fluence Ratee photons/sec MeV/cm 2 /sec
No Buildup

0.015 7.527e+17 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
2.896e-18

Exposure Rate
mR/hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
2.484e-19



Fdiaeformat i3n Only
DOS File: PCCR4.MS5
Run Date: September 2, 2005
Run Time:
Duration:

0.02
0.03
0.04
0. 05
0. 06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

05

3:25:23 PM
00:00: 19

Activity
photons/sec

2.508e+15
4. 179e+18
6. 397e+15
2 . 860e+16
6. 842e+15
2 .892e+18

3. 599e+16
6 .707e+17
3 .237e+18
3 052e+17
1 .274e+18
2 .000e+18

1 .986e+18

2. 546e+18
1. 338e+18
1. 402e+18
1 .276e+18
1 .064e+17

1 .068e+13

2.405e+19
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Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0.000e+00
1.422e-161
2. 303e-101
1. 819e-75
7 .279e-51
6. 929e-44
1. 853e-33
2. 775e-28
6. 695e-24
9. 342e-20
5. 834e-1 7

6. 249e-15
9 . 074e-12
8. 169e-10
4 - 349e-06
7. 372e-04
2. 845e-02
9. 679e-05

2. 929e-02

Fluence Rate
MeV/cm 2 /sec

With Buildup
1. 518e-20
5. 595e-17
2 .271e-19
3 320e-18
5. 700e-18
5. 732e-15
3 .297e-16
3. 367e-14
3 .778e-13
4 .706e-14
1. 794e-13
2. 579e-13
4 .306e-12
3 .OOe-09
1. 525e-07
3. 267e-04
3. 232e-02
6. 504e-01
1.496e-03

6.845e-01

Exposure Rate
mR/hr

No Buildup
0.O00e+00
0 . O00e+00

6.289e-164
6. 134e-104
3. 614e-78
1 .152e-53

1 060e-46
3. 051e-36
4. 898e-31
1. 270e-26
1. 820e-22
1 145e-19
1 .220e-17
1. 726e-14
1. 506e-12
7. 317e-09
1. 140e-06
3. 860e-05
1 197e-07

3.987e-05

Exposure Rate
mR/hr

With Buildup
5. 260e-22
5.545e-19
1. 004e-21
8. 843e-21
1. 132e-20
9. 071e-18
5. 044e-19
5.544e-17
6.668e-16
8 .927e-17

3. 496e-16
5. 063e-'16
8.405e-15
5. 706e-12
2. 812e-10
5. 497e-07
4. 997e-05
8. 824e-04
1. 850e-06

9.347e-04
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Page : 1
DOS File: PCCR5.MS5
Re ate: September 2, 2005
PWime: 3:25:43 PM
Duration: 00:00:19

roShield v5.01 (5.01-00076)
nsylvania Power & Light Co.

EC-RADN- 1129
Page 11

File Ref:
Date:

By:
Checked:

Case Title: PCCR 1
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 4 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius l.le+3 cm 35 ft 9.0 in

Dose Points
x Y z

# 1 1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields

- Shield Name Dimension MaterialDensity
Source 6.78e+09 cm3  Air 0.00122

'Shield 1 285.293 cmConcrete2.35
z Transition Air 0.00122

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Library Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
4.6700e-001
3.4529e+005
4.7900e+004
3.5700e+005
8.2400e+003
7.0400e+003
6. 9400e+003
1. 2200e+002
7 .1600e+000
1.3600e+002
7 .3200e+001
4. 8500e+005
1. 5400e+005
3. 6500e+005
4. 1500e+006
3. 1500e+006
7 .6600e+006

4. 0900e+005
5. 4600e+006
1 .4800e+006
1 .4400e+007
6. 0500e+006
2. 8100e+007
2. 0100e+004
1. 6100e+003

beccruerels
1.7279e+010
1.2776e+016
1. 7723e+015
1. 3209e+016
3 .0488e+014
2 .6048e+014

2 .5678e+014
4. 5140e+012
2. 6492e+011
5.0320e+012
2. 7084e+012
1 .7945e+016
5. 6980e+015
1. 3505e+016
1. 5355e+017
1 .1655e+017

2. 8342e+017
1. 5133e+016
2 .0202e+017

5. 4760e+016
5. 3280e+017
2 .2385e+017
1 .0397e+018

7 .4370e+014
5.9570e-+-013

uCi/cm3

6 .8836e-005
5.0896e+001
7. 0605e+000
5. 2622e+001
1 .2146e+000
1. 0377e+000
1. 0230e+000
1 .7983e-002
1. 0554e-003
2. 0046e-002
1. 0790e-002
7. 1489e+001
2 .2700e+001
5. 3801e+001
6.117!e+002
4.6431e+002
1 .1291e+003
6. 0287e+001
8.0480e+002
2. 1815e+002
2. 1226e+003
8.9177e+002
4. 1419e+003
2 .9627e+000

2. 3731e-001

BQ/cm3

2. 5469e+000
1. 8831e+006
2. 6124e+005
1.9470e+006
4. 4939e+004
3. 8395e+004
3. 7849e+004
6. 6536e+002
3 .9049e+001
7. 4172e+002
3. 9922e+002
2. 6451e+006
8. 3988e+005
1. 9906e+006
2.2633e+007
1. 7179e+007
4. 1776e+007
2. 2306e+006
2.9778e+007
8. 0716e+006
7.8535e+007
3 .2995e+007
1. 5325e+008
1 .0962e+005
8. 7806e+003

S



Fdglaef ormati~h Only
DOS File: PCCR5.MS5
Run Date: September 2, 2005
Run Time: 3:25:43 PM
Duration: 00:00:19

Mw
Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb- 86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
5.2900e+002
4 .4500e+004

3. 5200e+003
1. 3200e+003
9. 2700e+004
2 .9800e+003

6. 8408e+003
2. 0900e+001
2 .2200e+000
3 .5700e+000
8 .8100e+002

4 .5500e+003
3. 9296e+004
2 .5100e+004

1. 5700e+004
3 .9400e+004
1. 4600e+004
1. 5700e+004
4. 1800e+004
8. 3900e+004
1. 8800e+005
2 4100e+004
1. 8000e+005
9. 1800e+004
4. 0700e+004
4.2600e+004
7. 2900e+003
1.0800e+005
3. 0500e+004
8. 9900e+004
6 .8200e+005
2. 0900e+008
6. 7100e+007
9. 4400e+002
2. 5700e+003
5. 5400e+004
1 .4900e+003
3. 5200e+003
2. 9600e+003

becoiuerels
1.9573e+013
1. 6465e+015
1. 3024e+014
4. 8840e+013
3. 4299e+015
1. 1026e+014
2. 5311e+014
7. 7330e+011
8. 2140e+010
1. 3209e+011
3. 2597e+013
1. 6835e+014
1. 4540e+015
9.2870e+014
5. 8090e+014
1.4578e+015
5.4020e+014
5. 8090e+014
1. 5466e+015
3 .1043e+015
6. 9560e+015
8. 9170e+014
6 .6600e+015
3. 3966e+015
1 .5059e+015
1. 5762e+015
2. 6973e+014
3. 9960e+015
1. 1285e+015
3. 3263e+015
2 .5234e+016
7. 7330e+018
2. 4827e+018
3. 4928e+013
9. 5090e+013
2. 0498e+015
5. 5130e+013
1. 3024e+014
1. 0952e+014

UCi1cm3

7. 7975e-002
6. 5593e+000
5. 1885e-001
1. 9457e-001
1. 3664e+001
4. 3925e-001
1. 0083e+000,
3. 0807e-003
3. 2723e-004
5.2622e-004
1 .2986e-001
6 .7067e-001
5 .7923e+000
3 .6997e+000

2 .3142e+000
5. 8076e+000
2. 1520e+000
2. 3142e+000
6. 1613e+000
1. 2367e+001
2. 7711e+001
3. 5523e+000
2. 6532e+001
1-.3531e+001
5 .9992e+000

6. 2792e+000
1. 0745e+000
1. 5919e+001
4. 4957e+000
1. 3251e+001
1 .0053e+002

3 .0807e+004

9 .8905e+003

1. 3915e-001
3 7882e-001
8 1660e+000
2. 1963e-001
5.1885e-001
4. 3630e-001

EC-RADN-1 129
Page 112

Bcr/cm
3

2 .8851e+003

2. 4269e+005
1. 9197e+004
7. 1990e+003
5. 0557e+005
1. 6252e+004
3 .7308e+004
1. 1398e+002
1. 2107e+001
1. 9470e+001
4 .8048e+003

2. 4815e+004
2.1431e+005
1 ..3689e+005
8. 5625e+004
2. 1488e+005
7 .9625e+004
8.5625e+004
2. 2797e+005
4. 5757e+005
1. 0253e+006
1. 3144e+005
9. 8168e+005
5. 0066e+005
2. 2197e+005
2. 3233e+005
3 .9758e+004
5. 8901e+005
1.6634e+005
4. 9030e+005
3 .7195e+006
1. 1398e+009
3 .6595e+008
5 .1484e+003

1. 4016e+004
3. 0214e+005
8. 1262e+003
1. 9197e+004
1. 6143e+004

Buildup
The material reference is.: Shield 1

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

Results
Activity Fluence Rate Fluence Rate

Wv photons/sec MeV/cm 2 /sec MeV/cm 2 /sec
No Buildup With Buildup

0.015 6.193e+17 0.000e+00 2.383e-18

Exposure Rate
mR/hr

No Buildun
0.000e+00

Exposure Rate
mR/hr

With Buildup
2.044e-19
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DOS File: PCCR5.MS5
Run Date: September 2
Run Time: 3:25:43 PM
Duration: 00:00:19

* y ACtivity
MeV photons/sec

0.02
0.03
0 .04
0.05
0.06
0.08
0.1
0.15
0 .2
0.3
0.4
0.5
0.6
0.8
1.0
1.5

•2.0

3.0
4.0

TOTALS:a*

2.931e+14
3.889e+18
7 290e+14
3. 318e+15
8. 022e+14
2. 843e+18
5. 812e+15
4. 469e+17
2. 540e+18
1. 053e+17
2.991e+17
3. 118e+17
2. 903e+17
3. 769e+17
2. 270e+17
3. 328e+I17
6. 669e+17
3 936e÷16
5. 138e+11

i.300e+19

2005

Fluence Rate
MeV/cm2 /sec
No Buildup
0 . 000e+00
0.O00e+00

i.621e-162
2.67te-102
2.133e-76
7. 153e-51
1.119e-44
1 234e-33
2. 178e-28
2 .310e-24
2 .194e-20
9. 095e-i8
9. 133e-16
1 343e-12
1. 385e-10
1 032e-06
3. 853e-04
1. 052e-02
4. 655e-06

1.091e-02

Fluence Rate
MeV/cm 2 /sec
With BuildupD

1.775e-21
5.207e-17
2.588e-20
3.850e-19
6. 682e-19
5.634e-15.
5.324e-17
2.243e-14.
2.965e-13
1.624e-14
4.214e-14
4.*021e-14
6.293e-13
4.442e-10
2.587e-08
7.754e-051
1.689e-02
2.405e-01
7.192e-05

2.576e-01

ExDosure Rate
mR/hr

No Buildup
0 000e+00
0 000e+00
7. 168e-165
7!.15e-105
4. 237e-79
1. 132e-53
1. 712e-47
2. 033e-36
3 .843e-31
4. 381e-27
4. 275e-23
1. 785e-20
1. 783e-18
2. 555e-15
2.554e-13
1 .736e-09
5. 959e-07
1.428e-05
5.759e-09

1.488e-05
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Exposure Rate
mR/hr

With Buildup
6. 47e-23
5.160e-19
1.145e-22
1 026e-21
1. 327e-21
8.915e-18
8.146e-20
3. 694e-17
5 . 232e-16
3. 080e-17
8 210e-17
7.892e-17
1.228e-15
8.448e-13
4.769e-11
1.305e-07
2.612e-05
3.263e-04
8.897e-08

3.527e-04
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DOS File: PCCR6.MS5
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Duration: 00:00:19

MicroShield v5.01 (5.01-00076)
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File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 8 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius l.le+3 cm 35 ft,9.0 in

Dose Points
x y z

# I1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
.Source 6.78e+09 cm3  Air 0.00122
Shield 1 285.293 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Library Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
2.3200e-002
1. 7217e+004
3. 1900e+002
1 .7600e+004
4. 0800e+002
3. 2200e+002
3 .4500e+002
6. 0600e+000
3. 5600e-00i
6 .7400e+000

3. 6400e+000
2. 4104e+004
7. 5700e+003
1.8200e+004
1 6800e+006
4. 5400e+005
2. 7500e+006
7 .1000e+003

1 .4700e+006
1 .4800e+006

7.7500e+006
6.8300e+005
1.0600e+007
2.1100e+003
3.9600e+001

becq-uerels
8.5840e+008
6.3704e+014
1.1803e+013
6.5120e+014
1.5096e+013
1.1914e+013
1. 2765e+013
2. 2422e+011
1. 3172e+010
2. 4938e+011
1. 3468e+0ll
8. 9185e+014
2. 8009e+014
6 .7340e+014
6 .2160e+016
1. 6798e+016
1.0175e+017
2.6270e+014
5 .4390e+016
5. 4760e+016
2. 8675e+017
2. 5271e+016
3. 9220e+017
7. 8070e+013
1 .4652e+012

UCi/cm3

3. 4197e-006
2. 5378e+000
4 .7021e-002

2. 5942e+000
6. 0139e-002
4 .7463e-002
5. 0853e-002
8. 9324e-004
5 .2474e-005

9. 9348e-004
5. 3654e-004
3 5529e+000
1 .1158e+000

2. 6827e+000
2. 4763e+002
6. 6920e+001
4. 0535e+002
1. 0465e+000
2 .1668e+002

2 .1815e+002

1. 1423e+003
1. 0067e+002
1 .5624e+003

3 .ll0e-001

5. 8370e-003

Ba/cm3

1. 2653e-001
9 .3899e+004
1 .7398e+003
9. 5987e+004
2. 2251e+003
1.7561e+003
1. 8816e+003
3. 3050e+001
1. 9416e+000
3. 6759e+001
1. 9852e+001
1. 3146e+005
4. 1285e+004
9. 9259e+004
9. 1624e+006
2. 4760e+006
1 .4998e+007

3 .8722e+004

8. 0171e+006
8. 0716e+006
4 2267e+007
3.7249e+006
5.7810e+007
1.1508e+004
2.1597e+002



Fokapieformatich Only
DOS File:. PCCR6.MS5
Run Date: September 2, 2005
Run Time: 3:26:02 PM
Duration: 00:00:19

Nuclide
La-14 2
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105"
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
4. 3600e+000
2. 1200e+003
1.7500e+002
6 .4900e+00i
4. 3900e+003
1 .5000e+002

3 .4007e+002
1. 0400e+000
1. 1100e-001
1. 7800e-001
4. 3800e+001
2. 2500e+002
1. 9449e+003
1 .1900e+003
7 .8200e+002

1 .9500e+003
3 .8900e+002
7 .8200e+002
2 .0200e+003
2. 1900e+003
9. 3400e+003
1.2000e+003
6. 6700e+003
1. 6400e+003
1. 9800e+003
2 .1000e+003

3. 6300e+002
3. 3800e+003
1. 5100e+003
4. 0800e+003
3 .2700e+004
2. 0400e+008
4. 9900e+007
9. 5700e+001
1. 3400e+002
2. 7300e+002
5. 6300e+001
1. 7500e+002
1. 2500e+002

becauerels
1 .6132e+011

7. 8440e+013
6. 4750e+012
2. 4013e+012
1. 6243e+014
5. 5500e+012
1. 2582e+013
3 .8480e+010

4. 1070e+009
6. 5860e+009
1. 6206e+012
8. 3250e+012
7 .1960e+013

4. 4030e+013
2.8934e+013
7. 2150e+013
1.4393e+013
2.8934e+013
7.4740e+013
8. 1030e+013
3. 4558e+0.14
4.4400e+013
2.4679e+014
6. 0680e+013
7. 3260e+013
7. 7700e+013
1. 3431e+013
1. 2506e+014
5.5870e+013
1. 5096e+014
1. 2099e+015
7 .5480e+018

1. 8463e+018
3. 5409e+012
4. 9580e+012
1 .0101e+013

2.0831e+012
6. 4750e+012
4. 6250e+012

UCi/cm3

6. 4266e-004
3. 1249e-001
2. 5795e-002
9. 5663e-003
6. 4709e-001
2 .2110e-002
5. 0126e-002
1. 5330e-004

.1. 6361e-005
2.6237e-005
6. 4561e-003
3 .3165e-002
2 .8667e7001

1 .7541e-001
1. 1527e-001
2. 8743e-001
5 .7339e-002
1. 1527e-001
2.9775e-001
3 .2281e-001
1. 3767e+000
1. 7688e-001
9. 8316e-001
2. 4174e-001
2. 9185e-001
3.0954e-001
5.3506e-002
4. 9821e-001
2 .2257e-001
6. 0139e-001
4. 8200e+000
3. 0070e+004
7. 3553e+003
1 .4106e-002
1. 9752e-002
4 .0240e-002
8 .2986e-003
2.5795e-002
1. 8425e-002
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Bq/cm3

2 .3779e+001

1 .1562e+004

9. 5441e+002
3. 5395e+002
2. 3942e+004
8. 1807e+002
1 .8547e+003

5. 6719e+000
6 .0537e-001

9. 7078e-001
2. 3888e+002
1.2271e+003
1. 0607e+004
6. 4900e+003
4 .2649e+003

1.0635e+004
2. 1215e+003
4 .2649e+003
1. 1017e+004
1.1944e+004
5.0938e+004
6.5446e+003
3.-6377e+004
8.9442e+003
1.0799e+004
1.1453e+004
1.9797e+003
1.8434e+004
8.2352e+003
2.2251e+004
1. 7834e+005
1.1126e+009
2. 7214e+008
5. 2193e+002
7 .3081e+002
1. 4889e+003
3. 0705e+002
9. 5441e+002
6. 8172e+002

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
20

0.015

Results
Activity Fluence Rate Fluence Rate

ohotons/sec MeV/cm 2 /sec MeV/cm2 /sec
No Buildup With Buildup

5.269e+17 0.000e+00 2.027e-18

Exposure Rate
mnR/hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
1.739e-19



Fcdrageformat
IJOS File:
Run Date:

:i3n Only
PCCR6.MS5
September 2, 2005
3:26:02 PM
00:00:19

Run Time
Duration

MeV

0 .02
0. 03
0. 04
0.05
0 .06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:0
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Activity
photons/sec

1.424e+13
3.727e+18
3.510e+13
1.591e+14
3. 924e+13
2 .772e+18

9. 516e+14
2 344e+17
1. 771e+18
4. 842e+16
8. 932e+16
1. 020e+17
8. 833e+16
8. 991e+16
6. 170e+16
1. 043e+17
2 .458e+17
6. 563e+15
4.235e+09

9.869e+18

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0.000e+00

7.802e-164
1.281e-103
1 . 043e-77
6. 975e-51
1. 832e-45
6. 476e-34
1. 518e-28
1. 062e-24
6. 551e-21
2 .976e-18
2 .779e-16
3. 205e-13
3 .766e-11
3. 235e-07
1 421e-04
1 755e-03
3. 836e-08

1.897e-03

Fluence Rate
MeV/cm 2 /sec
With Builduo

8.621e-23
4. 990e-17
1. 246e-21
1. 846e-20
3 .269e-20
5. 493e-15
8. 717e-18
1. 177e-14
2 . 067e-13
7. 467e-15
1. 258e-14
1. 316e-14
1. 915e-13
1. 060e-10
7 . 032e-09
2.43!e-05
6.227e-03
4. Olle-02
5.928e-07

4.636e-02

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 . 000e+00

3 .45!e-166
3. 411e-106
2 .073e-80

1. 104e-53
2 . 803e-48
1. 066e-36
2. 679e-31
2. 015e-27
1 .276e-23

5.842e-21
5..424e-19
6 .095e-16

6. 941e-14
5. 444e-10
2. 197e-07
2 .381e-06

4. 746e-11

2.601e-06

Exposure Rate
mR /hr

With Buildup
2. 986e-24
4 945e-19
5. 511e-24
4. 918e-23
6. 493e-23
8. 693e-18
1 334e-20
1. 938e-17
3. 648e-16
1. 416e-17
2. 451e-17
2. 583e-17
3. 738e-16
2. 015e-13
1 .296e-11

4. 090e-08
9. 629e-06
5. 442e-05
7. 333e-10

6.409e-05
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File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 16...8 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius 1.le+3 cm 35 ft 9.0 in

Dose Points
x y z

# 1 1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields

0

Shield Name Dimension MaterialDensity
Source 6.78e+09 cm3  Air 0.00122
Shield 1 285.293 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
2. 8700e-004
2. 1096e+002
7 .01OOe-002

2. 1200e+002
4 .9900e+000

3 .3500e+000
4. 2300e+000
7 .4400e-002
4. 3700e-003
8. 2600e-002
4 .4700e-002
2. 9700e+002
9. 1500e+001
2 .2300e+002
1. 5100e+006
4. 0300e+004
1 .9400e+006
1. 1700e+001
5. 8800e+005
1 .4700e+006
2 .2400e+006
8. 6900e+003
1.4900e+006
5. 0100e+001
1. 1900e-001

Library : Grove
beccnuerels UCi/cm3

1.0619e+007 4.2304e-008
7.8054e+012 3.1095e-002
2.5937e+009 1.0333e-005
7.8440e+012 3.1249e-002
1.8463e+011 7.3553e-004
1.2395e+011 4.9379e-004
1.5651e+011 6.2350e-004
2.7528e+009 1.0967e-005
1.6169e+008 6.4414e-007
3.0562e+009 1.2175e-005
1.6539e+009 6.5888e-006
1.0989e+013 4.3778e-002
3.3855e+012 1.3487e-002
8.2510e+012 3.2870e-002
5.5870e+016 2.2257e+002
1.4911e+015 5.9402e+000
7.1780e+016 2.8596e+002
4.3290e+011 1.7246e-003
2.1756e+016 8.6671e+001
5.4390e+016 2.1668e+002
8.2880e+016 3.3018e+002
3.2153e+014 1.2809e+000
5.5130e+016 2.1963e+002,
1.8537e+012 7.3847e-003
4.4030e+009 1.7541e-005

Br/cm3

1. 5652e-003
1. 1505e+003
3. 8231e-001
1. 1562e+003
2 .7214e+001
1. 8270e+001
2. 3070e+001
4. 0576e-001
2. 3833e-002
4. 5048e-001
2. 4378e-001
1. 6198e+003
4. 9902e+002
1 .2162e+003
8 .2352e+006
2. 1979e+005
1 .0580e+007

6. 3809e+001
3 .2068e+006
8. 0171e+006
1 .2217e+007
4 .7393e+004
8 1262e+006
2. 7324e+002
6. 4900e-001



Fo~ayformati(ci Only
DOS File: PCCR7.MS5
Run'Date: September 2, 2005
Run Time: 3:26:22 PM
Duration: 00:00:19

wr Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb- 86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 4700e-003
2 .4000e+001

2 .1500e+000
7. 81Oe-001
4. 8900e+001
1. 8700e+000
4. 1695e+000
1. 2800e-002
1. 3600e-003
2. 1800e-003
5. 3800e-001
2. 7300e+000
2. 3837e+001
1. 2900e+001
9 .6000e+000

2 .3900e+001
1. 3700e+000
9 6000e+000
2. 3400e+001
7 .4700e+000
1. 1400e+002
1 .4700e+001
4. 5800e+001
2 .6100e+000
2. 3300e+001
2 .5200e+001
4. 4600e+000
2. 5400e+001
1. 8500e+001
4. 1700e+001
3 .7500e+002
1. 9500e+008
2. 7400e+007
2 .3000e+00.0
1. 7400e+000
1. 2500e+001
4 0000e-001
2. 1400e+000
1 .1100e+00.0

becauerels
5. 4390e+007
8 .8800e+011
7. 9550e+010
2. 8897e+010
1 .8093e+012

6. 9190e+010
1. 5427e+011
4. 7360e+008
5. 0320e+007
8. 0660e+007
1 .9906e+010
1. 0101e+011
8 .8197e+011

4 .7730e+011
3.5520e+011
8.8430e+011
5. 0690e+010
3 .5520e+011
8. 6580e+011
2. 7639e+011
4. 2180e+012
5. 4390e+011
1. 6946e+012
9.6570e+010
8. 6210e+011
9 .3240e+011
1 .6502e+011
9. 3980e+011
6. 8450e+01!
1 .5429e+012
1. 3875e+013
7. 2150e+018
1.0138e+018
8 .5100e+010

6. 4380e+010
4. 6250e+011
1 .4800e+010
7.9180e+010
4.1070e+010

aCi/cm3

2.1668e-007
3. 5376e-003
3. 1691e-004
1. 1512e-004
7. 2079e-003
2 .7564e-004
6. 1459e-004
1. 8867e-006
2. 0046e-007
3.2133e-007
7. 9301e-005
4 .0240e-004
3. 5136e-003
1 .9015e-003

1. 4150e-003
3.5229e-003
2. 0194e-004
1. 4150e-003
3 .4492e-003
1. 101le-003
1. 6804e-002
2 .1668e-003

6. 7509e-003
3 .847le-004
3. 4344e-003
3 .7145e-003
6 .5740e-004

3. 7440e-003
2. 7269e-003
6. 1466e-003
5. 5275e-002
2 .8743e+004

4. 0388e+003
3. 3902e-004
2. 5648e-004
1. 8425e-003
5. 8960e-005
3. 1544e-004
1 .6361e-004
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Ba/cm3

8.0171e-003
1.3089e+002
1.1726e+001
4.2594e+000
2.6669e+002
1.0199e+001
2.2740e+001
6.9809e-002
7.4172e-003
1.1889e-002
2.9341e+000
1.4889e+001
1 3000e+002
7. 0354e+001
5. 2356e+001
1. 3035e+002
7. 4717e+000
5. 2356e+001
1. 2762e+002
4. 0740e+001
6.2173e+002
8.0171e+001
2. 4978e+002
1. 4234e+001
1. 2707e+002
1. 3744e+002
2 .4324e+001

1. 3853e+002
1 .0090e+002

2. 2742e+002
2 .0452e+003

1. 0635e+009
1.4943e+008
1. 2544e+001
9 .4896e+000

6. 8172e+001
2. 1815e+000
1 .1671e+001

6. 0537e+000

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

"V Activity Fluence Rate
photons/sec MeV/cm2 /sec

No Buildup
0.015 4.598e+17 0.000e+00

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

1.769e-18

Exposure Rate
mR/hr

No Buildup
0 . 000e+00

Exomsure Rate

With Buildup
1.518e-19



Fo~agieformatioýn Only
DOS File: PCCR7.MS5
Run Date: September
Run Time: 3:26:22 P1
Duration: 00:00:19

gy Activity
_eV photons/se'

0.02 1.687e+Ii
0.03 3.517e+18
0.04 4.154e+il
0.05 1-824e+12
0.06 4.697e+i11
0.08 2.649e+18
0.1 1.107e+14
0.15 6.728e+16
0.2 9.316e+17
0.3 1.662e+16
0.4 5.459e+16
0.5 6.651e+16
0.6 3.873e+16
0.8 1.772e+16
1.0 1.552e+16
1.5 2.343e+16
2.0 3.597e+16
3.0 4.704e+14
4.0 1.428e+06

TOTALS: 7.894e+18

0

2, 2005
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c

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 .000e+00

0. OOOe+00
9-.236e-166
1 . 469e-105
1 249e-79
6. 667e-51
2 i31e-46
1. 859e-34
7 . 988e- 2 9
3. 645e-25
4. 004e- 2 1
1. 940e-18
1. 219e-16
6. 314e-14
9 471e-12
7 .265e-08
2. 079e-05
1 .258e-04
1. 293e-11

1.466e-04

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 02ie-24
4. 708e-17
1. 475e-23
2 . 117e-22
3 . 913e-22
5. 251e-15
1. 014e-18
3. 377e-15
1. 087e-13
2 .562e-15

7. 689e-15
8. 578e-15
8. 397e-14
2. 088e-i1
1. 768e-09
5. 459e-06
9. llle-04
2.875e-03
1. 999e-10

3 .792e-03

Exposure Rate
mR/hr

No Buildup
0 . 000e+00
0.000e+00
4.085e-168
3.913e-108
2. 481e-82
1. 055e-53
3 .261e-49
3 .06!e-37
1 410e-31
6. 914e-28
7 .801e-24

3 .809e-21
2 379e-19
1 .20le-16
1. 746e-14
1 .222e-10

3 .214e-08
1.707e-07
1.600e-14

2. 029e-07

Exposure Rate
mR/hr

With Buildup
3 .537e-26
4 . 666e-19
6. 523e-26
5. 64!e-25
7 .772e-25
8 .309e-18
1. 552e-21
5 .562e-18

1 .919e-16
4. 860e-18
1. 498e-17
1. 684e-17
1. 639e-16
3. 971e-14
3. 260e-12
9. 184e-09
1. 409e-06
3 .901e-06
2. 472e-13

5.319e-06
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File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 24 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius l.le+3 cm 35 ft 9.0 in

Dose Points
x Y z

# 1 1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

i, Shields

Shield Name Dimension MaterialDensity

Source 6.78e+09 cm3  Air 0.00122
Shield 1 285.293 cmConcrete2.35

z Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method ; Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-B8
La-140
La-141

curies
4 4800e-006
3 .2921e+000
1. 9600e-005
3 .2500e+000
7 .7200e-002
4 .4100e-002
6 .6000e-002
1. 1600e-003
6. 8300e-005
1. 2800e-003
6. 9800e-004
4. 6200e+000
1. 4000e+000
3.4800e+000
1.4600e+006
3. 6400e+003
1. 4800e+006
2. 0900e-002
2. 5300e+005
1 .4700e+006

6. 4800e+005
1. l100e+002
2. l100e+005
1. ll00e+000
4. 5200e-004

becauerels
1.6576e+005
1.2181e+01!

7.2520e+005
1.2025e+011
2.8564e+009
1. 6317e+009
2. 4420e+009
4. 2920e+007
2. 5271e+006
4 .7360e+007
2. 5826e+007
1 .7094e+011
5 .1800e+010
1 .2876e+011
5. 4020e+016
1. 3468e+014
5. 4760e+016
7. 7330e+008
9. 3610e+015
5. 4390e+016
2. 3976e+016
4. 1070e+012
7. 8070e+015
4.1070e+010
1. 6724e+007

aCi/cm3

6.6035e-010
4. 8525e-004
2 .8890e-009

4 .7905e-004
1. 1379e-005
6. 5003e-006
9. 7284e-006
1 .7098e-007

1 .0067e-008

1 .8867e-007

1. 0289e-007
6. 8099e-004
2. 0636e-004
5. 1295e-004
2. 1520e+002
5. 3654e-001
2 .1815e+002

3. 0807e-006
3. 7292e+001
2 .1668e+002

9.5515e+001
1.6361e-002
3.1101e+001
1.6361e-004
6.6625e-008

Ba/cm3

2 .4433e-005

1. 7954e+001
1. 0689e-004
1.7725e+001
4 .2103e-001

2. 405ie-001
3. 5995e-001
6. 3264e-003
3. 7249e-004
6. 9809e-003
3. 8067e-003
2. 5197e+001
7. 6353e+000
1. 8979e+001
7. 9625e+006
1. 9852e+004
8. 0716e+006
1. 1398e-001
1. 3798e+006
8.0171e+006
3 .5341e+006

6. 0537e+002
1. 1508e+006
6. 0537e+000
2.4651e-003



Foragformati2n Only
DOS File: PCCR8.MS5
Run Date: September
Run Time: 3:26:42 P]
Duration: 00:00:19

2, 2005
M

wr Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6.2800e-007
3 .4400e-001
3 .3600e-002
1. 1900e-002
6. 9200e-001
2. 9500e-002
6. 5056e-002
1. 9900e-004
2. 1200e-005
3. 4100e-005
8. 4000e-003
4. 2100e-002
3. 6903e-001
1. 7400e-001
1. 5000e-001
3. 7000e-001
6 1400e-003
1. 5000e-001
3. 4300e-001
3 2300e-002
1. 7800e+000
2. 2900e-001
3. 9800e-001
5. 2600e-003
3. 4400e-001
3. 8300e-001
6 9500e-002
2. 9400e-001
2. 8700e-001
5. 4000e-001
5. 4500e+000
1. 8600e+008
1 5000e+007
5. 2100e-002
2. 7900e-002
5. 2300e-002
3 .6000e-003
3. 3200e-002
1. 2400e-002

beccuerels
2. 3236e+004
1 .2728e+010

1 .2432e+009

4. 4030e+008
2 .5604e+010

1. 0915e+009
2 .4071e+009
7. 3630e+006
7. 8440e+005
1. 2617e+006
3. 1080e+008
1. 5577e+009
1. 3654e+010
6. 4380e+009
5 .5500e+009

1 .3690e+010
2 .2718e+008
5 .5500e+009

1. 2691e+010
1 .1951e+009

6. 5860e+010
8. 4730e+009
1 .4726e+010
1. 9462e+008
1 .2728e+010
1 .4171e+010
2. 57!5e+009
1 .0878e+010

1. 0619e+010
1. 9980e+010
2. 0165e+011
6. 8820e+018
5. 5500e+017
1. 9277e+009
1. 0323e+009
1.9351e+009
1. 3320e+008
1.2284e+± 009
4. 5880e+008

gCi/cm3

9. 2567e-011
5. 0706e-005
4. 9526e-006
1 .7541e-006
1 .0200e-004

4. 3483e-006
9. 5893e-006
2. 9333e-008
3 .1249e-009

5 .0263e-009

1. 2382e-006
6. 2055e-006
5. 4395e-005
2. 5648e-005
2 .2110e-005
5. 4538e-005
9. 0504e-007
2 .2110e-005
5. 0558e-005
4 .7610e-006
2. 6237e-004
3. 3755e-005
5 .8665e-005

7 .7532e-007
5. 0706e-005
5. 6454e-005
1. 0244e-005
4.3336e-005
4. 2304e-005
7. 9596e-005
8. 0333e-004
2 .7416e+004
2. 2110e+003
7.6795e-006
4 .1125e-006
7 .7090e-006
5. 3064e-007
4. 8937e-006
1. 8278e-006
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3.4250e-006
1.8761e+000
1.8325e-001
6.4900e-002
3.7740e+000
1 .6089e-001

3. 5480e-001
1 .0853e-003

1 .1562e-004

1. 8597e-004
4. 5812e-002
2. 2960e-001
2 .0126e+000

9. 4896e-001
8. 1807e-001
2.0179e+000
3.3486e-002
8.1807e-001
1.8707e+000
1.7616e-001
9. 7078e+000
1. 2489e+000
2. 1706e+000
2. 8687e-002
1. 8761e+000
2 .0888e+000

3. 7904e-001
1. 6034e+000
1. 5652e+000
2. 9450e+000
2. 9723e+001
1. 0144e+009
8. 1807e+007
2. 8414e-001
1. 5216e-001
2.8523e-001
1. 9634e-002
1 .8107e-001
6. 7627e-002

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

Results
Activity Fluence Rate Fluence Rate E

_ photons/sec MeV/cm 2 /sec MeV/cm 2 /sec
No Buildup With Buildup

0.015 4.288e+17 0.000e+00 1.650e-18

20
20
20

xoosure Rate Exposure Rate
mR/hr mR/hr

No Buildup With Buildup
0.000e+00 1.415e-19
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DOS File: PCCR8.MS5
Run Date: September 2
Run Time: 3:26:42 PM
Duration: 00:00:19

gx Activity
MeV photons/sec

o .02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

!0

2 . 527e+09
3 .332e+18
6 . 272e+09
2 .652e+10

7. 125e+09
2 527e+18
1. 543e+13
1. 997e+16
5. 062e+17
7. 557e+15
4 809e+16
4. 981e+16
2. 218e+16
7 224e+15
5. 842e+15
7. 810e+15
5 .781e+15
6. 081e+13
6 .099e+02

6 .969e+18

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0 .000e+00

1 .394e-167

2. 135e-107
1 .895e-81

6 360e-51
2. 969e-47
5. 515e-35
4. 340e-29
1. 658e-25
3. 527e-21
1. 453e-18
6. 978e-17
2. 575e-14
3 .566e-12

2 .422e-08
3 .340e-06
1. 626e-05
5. 526e-15

1.963e-05

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 530e-26
4. 461e-17
2 .227e-25
3. 078e-24
5. 936e-24
5. 008e-15
1 .413e-19
1. 002e-15
5 . 909e-14
1. 165e-15
6. 773e-15
6 .424e-15

4. 808e-14
8. 514e-12
6. 658e-10
1. 820e-06
1 .464e-04
3. 77e-04
8. 538e-14

5.199e-04

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 .000e+00

6. 166e•-170
5. 687e-110
3. 763e-84
1. 006e-53
4. 543e-50
9. 082e-38
7. 661e-32
3. 145e-28
6 .872e-24

2 .852e-21

1. 362e-19
4. 898e-17
6. 572e-15
4. 075e-11
5. 166e-09
2. 206e-08
6. 836e-18

2. 727e-08

Exposure Rate
mR/hr

With Buildup
5.299e-28
4.42!e-19
9.847e-28
8.198e-27
1.179e-26
7. 926e-18
2 .162e-22

1. 650e-18
I. 043e-16
2. 210e-18
1. 320e-17
1. 261e-17
9. 385e-17
1. 619e-14
1.227e-12
3 .061e-09

2. 264e-07
5. 043e-07
1. 056e-16

7. 338e-07
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File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 48 HR

Geometry: 7 - Cylinder volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius 1.le+3 cm 35 ft 9.0 in

Dose Points
X Y z

# I 1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields

- Shield Name Dimension MaterialDensity

Source 6.78e+09 cm3  Air 0.00122
Shield 1 285.293 cmConcrete2.35

.. Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

0
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242.
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-L85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
4.0800e-007
2.9704e-001

2. 7800e-001
6 .8300e-003
2. 4100e-003
5. 9400e-003
1. 0400e-004
6 .1600e-006

1. 1500e-004
6. 3000e-005
4. 1700e-001
1 .2000e-001
3. 1400e-001
1.3300e+006
3 .2900e+000
6 .6300e+005

1 1900e-010
2. 0300e+004
1. 4600e+006
1. 5700e+004
2 . 2 900e-004
6. 0100e+002
1. 6300e-001
5 .9200e-007

Library : Grove
becauerels aCi/cm3

1.5096e+004 6.0139e-011
1.0991e+010 4.3784e-005

1.0286e+010 4.0977e-005
2.5271e+003 1.0067e-006
8.9170e+007 3.5523e-007
2.1978e+008 8.7556e-007
3.8480e+006 1.5330e-008
2.2792e+005 9.0798e-010
4.2550e+006 1.6951e-008
2.3310e+006 9.2862e-009
1.5429e+010 6.1466e-005
4.4400e+009 1.7688e-005
1.1618e+010 4.6284e-005
4.9210e+016 1.9604e+002
1.2173e+011 4.8495e-004
2.4531e+016 9.7726e+001
4.4030e+000 1.7541e-014
7.5110e+014 2.9922e+000
5.4020e+016 2.1520e+002
5.8090e+014 2.3142e+000
8.4730e+006 3.3755e-008
2.2237e+013 8.8587e-002
6.0310e+009 2.4026e-005
2.1904e+004 8.7261e-011

Ba /cm 3

2.2251e-006
1.6200e+000

1 .5162e+000
3. 7249e-002
1. 3144e-002
3. 2396e-002
5. 6719e-004
3. 3595e-005
6. 2719e-004
3 .4359e-004
2. 2742e+000
6. 5446e-001
1 .7125e+000
7 .2535e+006
1 .7943e+001

3. 6159e+006
6 .4900e-010

1. 1071e+005
7. 9625e+006
8. 5625e+004
1 .2489e-003

3. 2777e+003
8 .8897e-001

3. 2286e-006



Faeformatirn Only
DOS File: PCCR9.MS5
Run Date: September 2, 2005
Run Time: 3:27:02 PM
Duration: 00:00:19

w Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

2. 4100e-002
3. 0300e-003
1 .01OOe-003
4 .6500e-002

2. 6900e-003
5. 8551e-003
1. 8000e-005
1. 9200e-006
3 .0700e-006
7. 5800e-004
3. 6600e-003
3 .2714e-002
9. 8700e-003
1. 3500e-002
3. 2800e-002
1 .3100e-005
1. 3500e-002
2. 5900e-002
6. 2000e-005
1. 5800e-001
2. 0700e-002
6.2400e-003
1. 0200e-006
2. 4700e-002
3. 0700e-002
6 .2700e-003
2 .2000e-002
2. 5400e-002
2. 8000e-002
3. 9800e-001
1. 6200e+008
2 .4400e+006
8. 3900e-003
2. 5800e-003
5 .4800e-005
6 .2600e-005
2. 9700e-003
4 .1900e-004

becaxuerels

8.9170e+008
1. 1211e+008
3 .7370e+007
1. 7205e+009
9. 9530e+007
2. 1664e+008
6 .6600e+005

7 .1040e+004

1. 1359e+005
2. 8046e+007
1. 3542e+008
1. 2104e+009
3 .6519e+008

4. 9950e+008
1. 2136e+009
4.8470e+005
4.9950e+008
9.5830e+008
2 .2940e+006
5. 8460e+009
7 ..6590e+008
2. 3088e+008
3 .7740e+004
9. 1390e+008
1. 1359e+009
2 .3199e+008
8. 1400e+008
9 .3980e+008
1. 0360e+009
1 .4726e+010
5 .9940e+018

9. 0280e+016
3. 1043e+008
9. 5460e+007
2,0276e+006
2.3162e+006
1.0989e+008
1.5503e+007

gCi/cm3

3. 5523e-006
4 .4662e-007
1. 4887e-007
6. 8541e-006
3. 9651e-007
8. 6303e-007
2 .6532e-009

2. 8301e-010
4. 5252e-010
1 .1173e-007

5. 3948e-007
4 .8220e-006

1. 4548e-006
1. 9899e-006
4. 8347e-006
1. 9309e-009
1. 9899e-006
3. 8177e-006
9. 1388e-009
2. 3289e-005
3 .0512e-006

9. 1978e-007
1. 5035e-010
3. 6408e-006
4. 5252e-006
9 .2420e-007
3 .2428e-006

3. 7440e-006
4. 1272e-006
5. 8665e-005
2. 3879e+004
3 .5966e+002

1-.2367e-006
3.8029e-007
8.0775e-009
9.2272e-009
4.3778e-007
6.1761e-008
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Ba/cm3

1. 3144e-001
1.6525e-002
5. 5083e-003
2. 5360e-001
1.467le-002
3 .1932e-002
9. 8168e-005
1. 0471e-005
1. 6743e-005
4. 1340e-003
1. 9961e-002
1. 7841e-001
5. 3829e-002
7. 3626e-002
1. 7888e-001
7.1445e-005
7. 3626e-002
1. 4125e-001
3. 3814e-004
8. 6170e-001
1. 1289e-001
3. 4032e-002
5. 5629e-006
1. 3471e-001
1. 6743e-001
3. 4195e-002
1. 1998e-001
1. 3853e-001
1. 5271e-001
2. 1706e+000
8. 8351e+008
1. 3307e+007
4. 5757e-002
1. 4071e-002
2. 9887e-004
3. 4141e-004
1. 6198e-002
2 .2851e-003

a

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

Wv
Activity

photons/sec
Fluence Rate
MeV/cm2 /sec
No Buildup
0 . 000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

1.420e-18

Exposure Rate
mR/hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
1.218e-190.015 3.691e+17



Fo~apformatib Only
DOS File: PCCR9.MS5
Run Date: September 2
Run Time: 3:27:02 PM
Duration: 00:00:19

M Le Activity
e photons/sec

0..02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

2 . 000e+08
2 .882e+18

5. 232e+08
1. 937e+09
5 .977e+08

2. 201e+18
4 579e+10
7. 003e+14
8. 558e+16
3. 465e+15
4. 064e+16
2. 224e+16
6. 780e+15
2. 864e+15
9. 002e+14
1 .019e+15
9 6 17e+13
1. 718e+11

2005

Fluence Rate
MeV/cm2 /sec
No Buildup
0. O00e+00
0.000e+00
1. 163e-168
1 .559e-108

1. 589e-82
5. 539e-51
8 .814e-50

1. 934e-36
7. 338e-30
7 600e-26
2 .981e-21

6. 487e-19
2. 133e-17
1. 021e-14
5. 494e-13
3 .159e-09
5. 557e-08
4 .594e-08

1.047e-07

Fluence Rate
MeV/ cm2 /sec
With Buildup

1.211e-27
3 859e-17
1. 857e-26
2 .248e-25
4. 979e-25
4. 362e"!5
4. 194e-22
3. 515e-17
9 .989e-15

5. 342e-16
5. 725e-15
2. 868e-15
1 .470e-14
3. 375e-12
1 026e-10
2 373e-07
2 436e-06
1 .050e-06

3.723e-06

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00
5. 144e-171
4. 154e-111
3. 157e-85
8. 766e-54
1. 349e-52
3. 185e-39
1.295e-32
1. 442e-28
5. 808e-24
1. 273e-21
4. 163e-20
1. 941e-17
1. 013e-15
5 315e-12
8. 593e-11
6. 232e-11

1. 536e-10
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Exposure Rate
mR/hr

With Buildup
4 .194e-29
3 824e-19
8. 215e-29
5. 989e-28
9. 890e-28
6. 903e-18
6. 417e-25
5. 788e-20
1. 763e-17
1 .013e-18
1. i15e-17
5. 629e-18
2 .869e-17
6. 419e-15
1. 89ie-13
3. 993e-10
3 767e-09
1. 425e-09

5.591e-09TOTALS: 5.617e+18

I.
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File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 96 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius l.le+3 cm 35 ft 9.0 in

Dose Points
x y z

# 1 1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.78e+09 cm3  Air 0.00122
Shield 1 285.293 cmConcrete2.35
Transition Air 0.00122
Air Gao Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Library :Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
3.3800e-009
2.4218e-003

5 .3300e-005
7. 1600e-006
4 8200e-006
8. 4200e-007
5 .0200e-008

9. 1800e-007
5 .1300e-007
3 3900e-003
8. 8000e-004
2 .5600e-003

1. l100e+006
3. 6600e-003
1. 3300e+005

1.3100e+002
1.4400e+006
9.2700e+000

4.8600e-003
2..0300e-003
1.7900e-003

beccuerels
1.2506e+002
8.9605e+007

1. 9721e+006
2. 6492e+005
1 .7834e+005
3. 1154e+004
1. 8574e+003
3. 3966e+004
1. 8981e+004
1. 2543e+008
3. 2560e+007
9. 4720e+007
4. 1070e+016
1. 3542e+008
4 .9210e+015

4.8470e+012
5.3280e+016
3.4299e+011

1.7982e+008
7.5110e+007
6.6230e+007

MCi/cm3

4.982!e-013
3.5697e-007

7.8564e-009
1. 0554e-009
7 .1047e-010
1. 2411e-010
7. 3995e-012
1. 3531e-0!0
7. 5616e-011
4. 9969e-007
1. 2971e-007
3 .7734e-007

1. 6361e+002
5. 3948e-007
1. 9604e+001

1.9309e-002
2.1226e+002
1.3664e-003

7.1636e-007
2.9922e-007
2.6385e-007

Bq/cm3

1.8434e-008
1.3208e-002

2.9069e-004
3.9049e-005
2.6287e-005
4.5921e-006
2.7378e-007
5.0066e-006
2.7978e-006
1.8488e-002
4.7993e-003
1.3962e-002
6.0537e+006
-1.9961e-002
7.2535e+005

7.1445e+002
7.8535e+006
5.0557e+001

2.6505e-002
1.1071e-002
9.7623e-003
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qw Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

1. 1900e-004
2 .4700e-005
7 .2600e-006
2 .10OOe-004
2. 10OOe-005
4. 7511e-006
1 .4700e-007
1. 5700e-008
2. 5100e-008
6. 1800e-006
2. 7700e-005
2. 5732e-004
3 .1400e-005
1. 10OOe-004
2. 5800e-004
5. 9300e-011
1 10OOe-004
1.4700e-004
2 .2800e-010
1.2500e-003
1. 6900e-004
1. 5300e-006

1.2200e-004
1.9100e-004
5.0800e-005
1 .7200e-004
1. 9800e-004
7. 5300e-005
2. 1200e-003
1. 2300e+008
6 3000e+004
1. 0900e-004
2 0600e-005
3. 9400e-011
1 .8900e-008
2 .3700e-005
4.77OOe-007

beccruerels

4.4030e+006
9.1390e+005
2 .6862e+005

7 .7700e+006
7 .7700e+005
1. 7579e+005
5. 4390e+003
5. 8090e+002
9. 2870e÷002
2. 2866e+005
1. 0249e+006
9. 5209e+006
1. 1618e+006
4. 0700e+006
9. 5460e+006
2 .1941e+000

4. 0700e+006
5. 4390e+006
8 .4360e+000
4. 6250e+007
6. 2530e+006
5. 6610e+004

4. 5140e+006
7. 0670e+006
1. 8796e+006
6. 3640e+006
7 .3260e+006
2 .7861e+006
7 .8440e+007

4. 5510e+018
2. 3310e+015
4. 0330e+006
7. 6220e+005
1. 4578e+000
6. 9930e+002
8. 7690e+005
1. 7649e+004

UCi/cm3

1. 7541e-008
3 6408e-009
1. 0701e-009
3. 0954e-008
3 .0954e-009

7. 0031e-010
2. 1668e-011
2. 3142e-012
3. 6997e-012
9 .1093e-010

4. 0830e-009
3.7929e-008
4.6284e-009
1.6214e-008
3.8029e-008
8.7408e-015
1. 6214e-008
2. 1668e-008
3 .3607e-014
1. 8425e-007
2 .4911e-008
2 .2552e-010

1.7983e-008
2.8153e-008
7.4879e-009
2. 5353e-008
2. 9185e-008
1. 1099e-008
3. 1249e-007
1. 8130e+004
9 .2862e+000
1. 6067e-008
3. 0364e-009
5. 8076e-015
2 .7859e-012
3 .4934e-009

7 0310e-011

BoJ/cm3

6. 4900e-004
1. 3471e-004
3. 9595e-005
1. 1453e-003
1. 1453e-004
2 .591ie-005

8. 0171e-007
8. 5625e-008
1. 3689e-007
3. 3704e-005
1 .5107e-004
1 .4034e-003

1. 7125e-004
5. 9992e-004
1. 4071e-003
3 .2341e-010
5. 9992e-004
8 .017le-004
1. 2435e-009
6 .8172e-003
9. 2169e-004
8. 3443e-006

6.6536e-004
1.0417e-003
2.7705e-004
9.3805e-004
1.0799e-003
4.1067e-004
1. 1562e-002
6 .7082e+008
3 .4359e+005
5 .9446e-004
1 1235e-004
2 .1488e-010

1. 0308e-007
1 .2925e-004
2. 6015e-006

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
20

! Activity Fluence Rate
photons/sec MeV/cm2 /sec

No Buildup
0.015 2.798e+17 0.000e+00

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
1.076e-18

Exposure Rate
mR /_hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
9 . 233e-20



Fo~arormathio31 Only
DOS File: PCCR10,MS5
Run Da~te: September 2
Run Time: 3:23:43 PM
Duration: 00:00:18

4@phActivite
eV ipOtons/sec

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2 .0
3 .0

1.289e+06
2 185e+18
3 .437e+06
I . 033e+07
4 .260e+06
1 .671e+18

9 522e+06
6 986e+12
5 .444e+15
2. 712e+15
3 .338e+16
4 .747e+15

3 .203e+15
1. 125e+15
1. 198e+14
1.246e+14
5. 334e+li
4. 062e+06

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0. 000e+00

7.641e-171
8.315e-111
1. 133e-84
4. 206e-51
1. 833e-53
1. 930e-38
4. 668e-31
5. 949e-26
2. 448e-21
1. 385e-19
1. 008e-17
4. 010e-15
7 .314e-14

3 .864e-10

3 .082e-10

1. 086e-12

Fluence Rate
MeV/cm2 /sec

With Buildup
7.804e-30
2. 925e-17
1. 220e-28
1. 199e-27
3. 549e-27
3. 312e-15
8.723e-26
3.507e-19
6 354e-16
4. 182e-16
4. 701e-15
6 .121e-16

6. 943e-15
1. 326e-12
1.366e-11
2. 903e-08
1. 351e-08
2. 483e-11

Exposure Rate
mR /hr

No Buildup
0.000e+00
0. 000e+00
3 . 379e-173
2.215e-113
2.250e-87
6 656e-54
2 .804e-56
3 .178e-41

8. 238e-34
1. 128e-28
4 .770e-24
2. 718e-22
1.967e-20
7.627e-18
1.348e-16
6.502e-13
4.767e-13
1.474e-15

EC-RADN- 1129
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Exposure Rate
mR/hr

With Buildup
2. 703e-31
2. 899e-19
5. 397e-31
3. 193e-30
7. 049e-30
5 .242e-18
1. 334e-28
5 .775e-22
1.122e-18
7. 932e-19
9 .160e-18

1 .202e-18

1. 355e-17
2. 522e-15
2. 517e-14
4. 885e-11
2 .089e-11

3. 368e-14

TOTALS: 4. 187e-+-18 6.958e-10 4.258e-08 1.128e-12 6.980e-11



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
DOS File: PCCR11.MS5 EC-RADN-1 129
DRate: September 2, 2005 Page 129
W ime: 3:24:02 PM
Auation: 00:00:18

File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 240HR

Geometry: 7 -Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius 1.le+3 cm 35 ft 9.0 in

Dose Points
x Y z

# 1 1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields
Shield Name Dimension MaterialDensitySource 6.78e+09 cm3  Air 0.00122

Shield 1 285.293 cmConcrete2.35
.. Transition Air 0.00122

Air Gap Air 0.00122

Source Input
Grouping Method ; Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

0

0

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
1.9200e-015
1.3149e-009

becauerels
7.1040e-005
4.8653e+001

7.9300e-010 2.9341e+001
2.5400e-011 9.3980e-001

2 .5700e-011

4 .4400e-013
2. 7100e-014
4 .6800e-014

2. 7700e-013
1. 8300e-009
3. 4700e-010'
1. 3900e-009
6 .4200e+005
5 5300e-010
1. 0600e+003

3.5200e-005
1.4000e+006
1.9000e-009

9. 5090e-001
1. 6428e-002
1. 0027e-003
1. 73!6e-003
1. 0249e-002
6. 7710e+001
1 .2839e+001
5. 1430e+001
2. 3754e+016
2. 0461e+001
3. 9220e+013

1.3024e+006
5.1800e+016
7.0300e+001

aci/cm3

2.8301e-019
1.9382e-013

1.1689e-013
3.'7440e-015

3 .7882e-015
6. 5446e-017
3.9945e-018
6 .8983e-018

4. 0830e-017
2 .6974e-013

5. 1148e-014
2. 0489e-013
9. 4631e+001
8. 1512e-014
1. 5624e-001

5.1885e-009
2.0636e+002
2.8006e-013

1.3192e-013

Ba/cm3

1.0471e-014
7.1714e-009

4.3249e-009
1.3853e-010

1. 4016e-010
2 .4215e-012
1. 4780e-013
2. 5524e-013
1. 5107e-012
9. 9804e-009
1. 8925e-009
7. 5808e-009
3 .5013e+006

3. 0159e-009
5. 7810e+003

1.9197e-004
7.6353e+006
1.0362e-008

4.8811e-0098.9500e-010 3.3115e+001



Fdlaef ormati(h Only
DOS File: PCCRII.MS5
Run Date: September 2, 2005
Run Time: 3:24:02 PM
Duration: 00:00:18

w Nuclide
La- 142
Mo-99
Nb- 95
Nd- 14 7
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru -106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

1.4200e-011
1.3200e-011
2. 6900e-012
1. 9500e-011
8. 6500e-012
2. 5332e-011
7. 9500e-014
8. 5200e-015
1. 3600e-014
3 .3400e-012

1. 2000e-011
1 .2567e-010

5.8600e-011
1.2600e-010

5.8600e-011
2.7000e-011

6.2500e-010
9.1300e-011

1.4500e-011
5.2900e-011
2.6800e-0ii
8.2100e-011
9.4900e-011

3.2000e-010
5.4200e+007
1.0500e+000
8.4900e-011
1.0400e-011

1.2000e-011

becq-uerel s

5 .2540e-001
4. 8840e-001
9. 9530e-002
7. 2150e-001
3.2005e-001
9. 3730e-001
2. 9415e-003
3 1524e-004
5. 0320e-004
1. 2358e-001
4. 4400e-001
4. 6497e+000

2.1682e+000
4.6620e+000

2.1682e+000
9.9900e-001

2.3125e+001
3.3781e+000

5.3650e-001
1.9573e+000
9.9160e-001
3.0377e+000
3.5113e+000

1.1840e+001
2.0054e+018
3.8850e+010
3.1413e+000
3.8480e-001

4.4400e-001

MCi/cm3

2. 0931e-015
1. 9457e-015
3. 9651e-016
2. 8743e-015
1 .2750e-015
3 .7340e-015
1. 1718e-017
1 .2558e-018
2 .0046e-018

4 .9232e-016
1 .7688e-015
1. 8524e-014

8.6376e-015
1.8572e-014

8.6376e-015
3.9798e-015

9.2125e-014
1.3458e-014

2.1373e-015
7.7975e-015
3.9503e-015
1.2102e-014
1.3988e-014

4.7168e-014
7.9891e+003
1.5477e-004
1.2514e-014
1.5330e-015

1.7688e-015

EC-RADN- 1129
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Bq/cm3

7. 7444e-011
7 .1990e-011

1 .4671e-0!i
1. 0635e-010
4. 7175e-011
1. 3816e-010
4 .3358e-013
4. 6466e-014
7. 4172e-014
1. 8216e-011
6. 5446e-011
6. 8537e-010

3.1959e-010
6.8718e-010

3.1959e-010
1.4725e-010

3.4086e-009
4.9793e-010

7.9080e-011
2.8851e-010
1.4616e-010
4.4776e-010
5.1757e-010

1.7452e-009
2.9560e+008
5.7265e+000
4.6303e-010
5.6719e-011

6.5446e-011

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

Q V Activity Fluence Rate
photons/sec MeV/cm2 /sec

No Buildup
0.015 1.233e+17 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

4. 744e-19

Exposure Rate
mR/hr

No Buildup
0.000e+00

Exposure Rate
mm/hr

With Buildup
4.069e-20



Fqracaformati3n Only
DOS File: PCCRI1.MS5
Run Date: September 2, 2005 EC-RADN- 1129

Page 131Run Time: 3:24:02 PM
Duration: 00:00:18

Activity
GfeLV photons/sec

0.02 4.541e-01
0.03 9.631e+17
0.04 1.712e+00
0.05 1.571e+00
0.06 1.627e+00
0.08 7.366e+17
0.1 1.139e+00

0.15 1.121e+08
0.2 1.490e+15
0.3 1.552e+15
0.4 1.928e+16
0.5 3.453e+14
0.6 1.777e+15
0.8 4.312e+14
1.0 9.391e+il
1.5 9.723e+il
2.0 1.433e+05
3.0 1.179e+00

TOTALS: 1.848e+18

Fluence Rate
MeV/cm2 /sec
No Buildup
0 . 000e+00
0.000e+00

3. 806e-177
1. 264e-117
4 .327e-91

1. 854e-51
2 193e-60
3. 097e-43
1 .278e-31
3. 405e-26
1 4.14e-21
1. 007e-20
5. 592e-18
1. 537e-15
5 732e-16
3 .015e-12

8. 281e-17
3 .153e-19

Fluence Rate
MeV/cm 2 /sec
With Builduip

2 749e-36
1 .289e-17

6 .078e-35
1. 823e-34
1-356e-33
1. 460e-15
1. 043e-32
5. 628e-24
1. 740e-16
2 393e-16
2. 716e-15
4 .452e-17
3 .853e-15
5. 082e-13
1. 070e-13
2 .265e-10
3. 630e-15
7 .207e-18

Exposure Rate
mR/hr

No Buildup
0 000e+00
0 . 000e+00
1. 683e-179
3 368e-120
8. 595e-94.
2.933e-54
3 .355e-63
5. 00e-46
2 .255e-34
6. 459e-29
2 .755e-24
1. 977e-23
i 091e-20
2 .924e-18

1. 057e-18
5 .073e-15

1 .281e-19
4 .278e-22

Exposure Rate
mR_/_hr

With Buildup
9. 522e-38
1. 278e-19
2. 688e-37
4 .856e-37

2. 693e-36
2. 310e-18
1. 596e-35
9. 267e-27
3. 070e-19
4. 540e-19
5 .292e-18
8. 740e-20
7. 520e-18
9. 666e-16
1. 973e-16
3. 811e-13
5. 613e-18
9. 778e-21

3.017e-12 2.27le-10 3.07e-2 2271-10 5-077e-15 3.823e-13
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Page : 1
DOS File: PCCR12.MS5

rate: September 2, 2005
ime: 3:24:21 PM

Oration: 00:00:12

roShield v5.01 (5.01-00076)
nsylvania Power & Light Co.
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File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 480 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius 1.le+3 cm 35 ft 9.0 in

Dose Points
x y z

# 1 .1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields
•X_ Shield Name Dimension MaterialDensity

Source 6.78e+09 cm3  Air 0.00122
Shield 1 285.293 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Library : Grove
curies beccquerels uCi/cm3Nuclide

Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

Ba/cm3

2.5800e+005

3.4000e-001

1.3300e+006

9.5460e+015

1.2580e+010

4.9210e+016

3.8029e+001

5.0116e-005

1.9604e+002

1.4071e+006

1.8543e+000

7.2535e+006
: a



Fcdaqeformatio'h Only
DOS File: PCCR12.MS5
Run Date: September 2, 2005
Run Time: 3:24:21 PM
Duration: 00:00:12

EC-RADN-1 129
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wr
Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr- 143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-8 6
Rh-l103m
Rh- 105
Rh- 10 6
Ru-103
Ru -105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
TC-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies becMuerel s pCi/cm3 B / cm 3

e

1.3800e+007 5.1060e+017 2.0341e+003 7.5262e+007
1.1200e-008 4.1440e+002 1.6509e-012 6.1083e-008

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
20

Activity Fluence Rate
photons/sec MeV/cm2 /sec

No Buildup
0.015 3.141e+16 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

1.209e-19

Exposure Rate
* mR/hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
1.037e-20



FqragT4form&ti3mn Only
DOS File: PCCR12.
Run Date: Septeml
Run Time: 3:24:2]
Duration: 00:00:]

O M Activi
MeV photons/

0.03 2.454e+
0.08 1.876e+
0.15 1.196e+
0.2 3.887e+
0.3 6.237e+
0.4 7.748e+
0.5 2.480e+
0.6 7.140e+
0.8 1.721e+
1.0 3.012e+
1.5 3.119e+

MS5
er 2, 2005

- PM
12 EC-RADN-1 129
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ty

sec

17
17
*00
14
14
15
14
14
14
08
08

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 . OOOe+00
4. 722e-52
3 304e-51
3 333e-32
1 368e-26
5 .683e-22

7 .235e-21
2 . 247e-18
6. 133e-16
1. 838e-19
9 671e-16

Fluence Rate
MeV/cm 2 /sec
With Buildup
3. 285e-18
3 .719e-16
6. 003e-32
4. 538e-17
9. 617e-17
1. 091e-15
3. 198e-17
1.548e-15
2. 028e-13
3 .433e-17
7.266e-14

Exposure Rate
mR/hr

No Buildup
0. 000e+00
7 .473e-55
5. 440e-54
5. 883e-35
2. 595e-29
1. 107e-24
1 .420e-23
4. 385e-21
1. 167e-18
3 .389e-.22
1,;627e-18

Exposure Rate
mR/hr

With Buildup
3.256e-20
5.885e-19
9.885e-35
8. 008e-20
1.824e-19
2.127e-18
6.278e-20
3.021e-18
3.857e-16
6.328e-20
1.222e-16

TOTALS: 4.743e+17 1. 583e-15 2.787e-13 2.798e-18 5. 141e-16

0



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
DOS File: PCCR!3.MS5 EC-RADN-1129
R'fate: September 2, 2005 Page 135
Ri ime: 3:24:34 PM
Duration: 00:00:11

File Ref:
Date:

By:
Checked:

Case Title: PCCR
Description: PRIMARY CONTAINMENT - CR -SOURCE BU - TIME 720 HR

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.8e+3 cm 59 ft 8.0 in
Radius l.le+3 cm 35 ft 9.0 in

Dose Points
x Y z

# 1 1.81e+03 cm 909.3708 cm 0 cm
59 ft 6.2 in 29 ft 10.0 in 0.0 in

Shields

-- Shield Name Dimension MaterialDensity

Source 6.78e+09 cm' Air 0.00122
Shield 1 285.293 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0
Photons < 0 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
T-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-14!

curies

1.0400e+005

1.0900e-004

1.2600e+006

Library : Grove
becquerels gCi/cm3

3.8480e+015 1.5330e+001

4.0330e+006 1.6067e-008

4.6620e+016 1.8572e+002

Bq/cm3

5.6719e+005

5.9446e-004

6.8718e+006



Fcagef ormatic% Only
DOS File: PCCR13.MS5
Run Date: September 2, 2005
Run Time: 3:24:34 PM
Duration: 00-:00:!1
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rp Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb- 86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-i05
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies becquerels uCi /cm 3 Ba/cm3

e

3.5000e+006 1.2950e+017 5.1590e+002 1.9088e+007

Buildup
The material reference is-: Shield 1

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

0.015

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
7.975e+15 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

3.068e-20

Exposure Rate
mR hr

No Buildup
0 . 000e+00

Exposure Rate
mR/hr

With Buildup
2. 632e-21



Fcp formati2n Only
DOS File: PCCR13.MS5
Run Date: September 2, 2005
Run Time: 3:24:34 PM
Duration: 00:00:11

Activity Fluenc
Siphotons/sec MeV/ci

EC-RADN- 1129
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e Rate
n2 /sec

.0.03
0.08
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5

6 .230e+16
4 .763e+16
1. 024e+14
2. 514e+14
3. 123e+15
2 162e+14
2. 878e+14
6 .936e+13
.9: 657e+04
9 . 998e+04

No Buildup
0 000e+00
1 199e-52
8 777e-33
5. 515e-27
2 .291e-22
6 307e-21
9 056e-19
2 472e-16
5. 894e-23
3 . 100e-19

2. 484e-16

Fluence Rate
MeV/cm 2 /sec
With Buildup
8. 340e-19
9. 439e-17
1. 195e-17
3 .877e-17

4. 399e-16
2. 788e-17
6. 240e-16
8. 174e-14
1. 10le-20
2. 329e-17

8.300e-14

Exposure Rate
mR/hr

No Buildup
0. OOOe+00
1-897e-55
1.549e-35
1.046e-29
4.463e-25
1.238e-23
1.768e-21
4 .702e-19
1.086e-25
5.216e-22

4. 725e-19

Exposure Rate
mR /hr

With Buildup
8. 266e-21
1. 494e-19
2 109e-20
7. 353e-20
8. 572e-19
5. 473e-20
1. 218e-18
1. 555e-16
2. 029e-23
3. 919e-20

1.579e-16TOTALS: 1.220e+17

0m
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DOS File: SIRBCR.MS5
*urDate: June 25, 2008

Time: 9:52:05 AM
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File Ref:
Date:

By:
Checked:

Case Title: Case 1 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF - 0.1667 HR

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.0e+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 62 ft 12.0 in
Height 861.06 cm 28 ft 3.0 in

Dose Points
x Y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in31

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2

ft 6.0
0

0.0

cm
in
cm
in

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

.Library : Grove
Nuclide
Ba-137m
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
Rb-86
Xe-133
Xe-135

curies
9.7868e-001
1. 3745e+000
4-.3877e-001
1.0345e+000
6. 5010e+000
9. 1306e+000
1. 3448e+001
1. 3079e+001
1. 2617e+001
9. 2297e-002
1. 6300e+000
3. 0548e+000
4. 4676e+000
1. 2973e-002
1. 3237e+001
4. 5798e+000

becctuerels
3.6211e+010
5.0858e+010
1.6235e+010
3.8278e+010
2.4054e+011-
3.3783e+011
4. 9759e+011
4. 8391e+011
4. 6681e+011
3 .4150e+009
6. 0312e+010
1 .1303e+011
1.6530e+011
4. 8000e+008
4. 8977e+011
1. 6945e+011

uCi/cm3

1.4824e-004
2.0820e-004
6.6460e-005
1.5670e-004
9.8470e-004
1 3830e-003
2. 0370e-003
1. 9810e-003
1. 9110e-003
1. 3980e-005
2. 4690e-004
4. 6270e-004
6. 7670e-004
1. 9650e-006
2. 0050e-003
6. 9370e-004

Ba/cm3

5.4848e+000
7. 7034e+000
2. 4590e+000
5.7979e+000
3. 6434e+001
5 .1171e+001

7 .5369e+001

7. 3297e+001
7. 0707e+001
5.1726e-001
9. 1353e+000
1 .7120e+001
2. 5038e+001
7. 2705e-002
7 .4185e+001

2. 5667e+001

Buildup
The material reference is : Source

Integration Parameters
X Direction 20
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Run Time:
Durat ion:

0
9:52:05 AM
00:00:18

Y Direction
Z Direction

20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
Enercqy Activity

MeV photons/sec

0.03
0.04
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

6 ALS:

2. 762e+11
1. 116e+09
2 . 023e+09
1. 871e+11
3 924e+08
7 734e+10
2 229e+11
6 .570e+10

3 .529e+11

6. 235e+i1
7 250e+11
1. 348e+12
5. 229e+11
4 175e+11
2. 054e+11
1. 708e+10

5. 045e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
1. 303e-106
5. 641e-55
8. 253e-27
1. 22!e-17
2 289e-17
5. 698e-12
5. 846e-10
1. 334e-08
1. 243e-06
1. 821e-05
1. 114e-04
2 . 540e-03
6.231e-03
1.092e-01
3 .678e-01

3. 078e-01

7 . 937e-01

Fluence Rate
MeV/cm 2 /sec

With Buildup
1. 975e-22
7 . 041e-24
5. 846e-22
1. 886e-13
3 .014e-13

3. 970e-08
1. 916e-06
1. 335e-05
5 329e-04
4. 210e-03
1. 601e-02
1. 836e-01
2 .763e-01
2. 248e+00
4 .769e+00
2. 349e+00

9.847e+00

# 2 - (4099.
Fluence Rate
MeV/cm2 /sec
With Buildup

1.286e-22
4. 586e-24
3 .789e-22
9. 566e-14
1. 537e-13
2. 045e-08
9. 929e-07
6. 970e-06
2 .801e-04

2 .224e-03
8 .499e-03

9. 824e-02
1. 488e-01
1. 227e+00
2. 628e+00
1. 311e+00

5.424e+00

Exposure Rate
mR/hr

No Buildup
1.291e-108
2. 495e-57
1. 639e-29
1. 933e-20
3. 502e-20
9. 383e-15
1 032e-12
2 .530e-11

2. 422e-09
3. 574e-08
2. 174e-07
4. 832e-06
1. 149e-05
1. 838e-04
5. 687e-04
4. 176e-04

1.187e-03

56,430.53,0) cm
Exposure Rate

mR_/hr
No Buildup
6.418e-109
1.239e-57
8.223e-30
9.777e-21
1 .781e-20
4. 809e-15
5. 314e-13
1. 313e-11
1 .265e-09
1. 877e-08
1. 147e-07
2 569e-06
6. 147e-06
9. 964e-05
3 .113e-04

2 315e-04

6.512e-04

Exposure Rate
mR/hr

With Buildup
1. 957e-24
3 .114e-26
1. 16ie-24
2 .985e-16

4. 611e-16
6. 537e-11
3 .382e-09
2.531e-08
1. 038e-06
8 .263e-06
3. 124e-05
3 .492e-04

5. 093e-04
3 .781e-03
7. 375e-03
3. 187e-03

1 . 524e-02

Exposure Rate
mR/hr

With Buildup
1. 275e-24
2. 028e-26
7.526e-25
1. 514e-16
2. 352e-16
3 .368e-11
1. 752e-09
1. 322e-08
5. 457e-07
4. 366e-06
1. 659e-05
1. 869e-04
2.744e-04
2 . 064e-03
4.064e-03
1.779e-03

8.389e-03

Results - Dose Point
Enerqy Activity

MeV photons/sec

0.03 2.762e+11
0.04 1.116e+09
0.06 2.023e+09
0.08 1.871e+11
0.1 3.924e+08
0.15 7.734e+10
0.2 2.229e+11
0.3 6.570e+10
0.4 3.529e+11
0.5 6.235e+11
0.6 7.250e+11
0.8 1.348e+12
1.0 5.229e+11
1.5 4.175e+11
2.0 2.054e+11
3.0 1.708e+10

TOTALS: 5.045e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
6. 475e-107
2.801e-55
4. 140e-27
6. 178e-18
1. 164e-17
2. 920e-12
3. 011e-10
6 923e-09
6. 493e-07
9 . 560e-06
5. 876e-05
1. 350e-03
3. 335e-03
5 .922e-02

2 .013e-01

1. 706e-01

4.359e-01

0
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File Ref:
Date:

By:
Checked:

Case Title: Case 2 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF - 0.50 HR

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft 0.0 in
1.9e+3 cm 62 ft 12.0 in
861.06 cm 28 ft 3.0 in

..... . ..... .-
. .........

X

.... ... ... -

Dose Points
X y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in3l

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2 cm

ft 6.0 in
0 cm

0.0 in

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Ba-137m
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
Rb-86
Xe-133
Xe-135

curies
8.1379e+000
1.1428e+001
3. 6457e+000
8. 6025e+000
5. 4295e+001
7. 1434e+001
1 .1124e+002

8 .4044e+001

1. 0187e+002
8 .3252e-001
1 .3963e+001
2 .2969e+001
3 .7143e+001
1. 0781e-001
1. 1963e+002
4. 5059e+001

becquerels
3. 0110e+011
4. 2284e+011
1. 3489e+011
3. 1829e+011
2. 0089e+012
2. 6431e+012
4. 1161e+012
3.1096e+012
3. 7692e+012
3 .0803e+010

5. 1664e+011
8 .4984e+011

1. 3743e+012
3 .9890e+009
4. 4263e+012
1. 6672e+012

uCi/cm3

1 .2326e-003
1 .7310e-003
5. 5220e-004
1. 3030e-003
8. 2240e-003
1. 0820e-002
1. 6850e-002
1 .2730e-002
1. 5430e-002
1 .2610e-004
2. 1150e-003
3 .4790e-003

5. 6260e-003
1. 6330e-005
1. 8120e-002
6. 8250e-003

Bg/cm3

4.5608e+001
6. 4047e+001
2 .0431e+001

4. 8211e+001
3. 0429e+002
4. 0034e+002
6. 2345e+002
4. 7101e+002
5. 7091e+002
4. 6657e+000
7. 8255e+001
1. 2872e+002
2. 0816e+002
6.042le-00!
6 .7044e+002
2. 5253e+002

Buildup
The material reference is : Source

Integration Parameters
X Direction 20
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Run Time:
Duration:41

9:52:24 AM
00:00:18

Y Direction
Z Direction

20
20

Results
Energy Activity

MeV photons/sec

0.03 2.465e+12
0.04 9.273e+09
0.06 1.681e+10
0.08 1.685e+12
0.1 3.262e+09
0.15 6.109e+11
0.2 2.056e+12
0.3 5.348e+11
0.4 2.773e+12
0.5 4.997e+12
0.6 5.512e+12
0.8 9.425e+12
1.0 3.898e+12
1.5 3.258e+12
2.0 1.614e+12
3.0 1.294e+11

- Dose Point # 1 - (4099.56,430.53,960.2)
Fluence Rate
MeV/cm2 /sec
No Buildup
1. 163e-105
4. 689e-54
6. 857e-26
1. 101e-16
1. 903e-16
4.50le-li
5 393e-09
I. 086e-07
9. 770e-06
1. 459e-04
8 .469e-04
1 .776e-02

4 .645e-02

8. 524e-01
2.890e+00
2. 333e+00

Fluence Rate
MeV/cm 2 /sec

With Buildup
1.762e-21
5.853e-23
4.858e-21
1.699e-12
2.505e-12
3 .136e-07
1. 768e-05
1. 086e-04
4 .187e-03
3 .374e-02
1 .217e-01
1 .284e+00
2 .060e+00
1. 754e+01
3. 747e+01
1. 780e+01

Exposure Rate
mR/hr

No Buildup
1.152e-107
2 .074e-56
1.362e-28
1.742e-19
2 .91ie-19

7. 411e-14
9. 519e-12
2. 059e-10
1 .904e-08

2. 864e-07
1. 653e-06
3 .378e-05

8 . 562e-05
1.434e-03
4.468e-03
3.165e-03

cm

Exposure Rate
m./hr

With Buildup
1 .746e-23
2. 589e-25
9 649e-24
2. 689e-15
3 .833e-15

5. 164e-10
3. 121e-08
2 .060e-07

8. 159e-06
6. 622e-05
2 .376e-04

2 .441e-03

3.797e-03
2.951e-02
5.794e-02
2.415e-02

~~ALS: 3. 899e+13 6.140e+00 7. 632e+01 9. 189e-03

Enerqy Acti%
MeV photon

0.03
0.04
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

2.465
9.273
1.681
1.685
3.262
6 109
2.056
5.348
2.773
4 .997

5.512
9.425
3 .898

3.258
1.614
1.294

Results - Dose Point # 2 - (4099.56,430.53,0) cm
vitv Fluence Rate Fluence Rate Exposure Rate
s/sec MeV/cm 2 /sec MeV/cm 2/sec mR/hr

No Buildup With Buildup No Buildup
e+12 5.778e-106 1.148e-21 5.726e-108
e+09 2.328e-54 3.812e-23 1.030e-56
e+10 3.440e-26 3.148e-21 6.832e-29
e+12 5.567e-17 8.619e-13 8.809e-20
e+09 9.676e-17 1.278e-12 1.480e-19
e+l1 2.307e-11 1.616e-07 3.798e-14
e+12 2.778e-09 9.161e-06 4.903e-12
e+1l 5.635e-08 5.673e-05 1.069e-10
e+12 5.103e-06 2.201e-03 9.942e-09
e+12 7.661e-05 1.783e-02 1. 504e-07
e+12 4.467e-04 6.462e-02 8.720e-07
*e+12 9.442e-03 ,6.869e-01 1.796e-05
:e+12 2.486e-02 1.ll0e+00 4.582e-05
e+12 4.621e-01 9.573e+00 7.775e-04
e+12 1.581e+00 2.065e+01 2.445e-03
e+1l 1.293e+00 9.936e+00 1.754e-03

1.182e-01

Exposure Rate
mR/hr

With Buildup
1. 137e-23
1. 686e-25
6 .253e-24
1. 364e-15
1. 955e-15
2 .660e-10

1. 617e-08
1. 076e-07
4 .288e-06
3 . 4 99e-05
1. 261e-04
1. 306e-03
2. 045e-03
1. 611e-02
3. 193e-02
1. 348e-02

TOTALS: 3.899e+13 3.371e+00 4.204e+01 5.042e-03 6.503e-02
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File Ref:
Date:

By:
Checked:

Case Title: Case 3 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF- 1.0 HR

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e÷3 cm 131 ft 0.0 in
1.9e+3 cm 62 ft 12.0 in
861.06 cm 28 ft 3.0 in

Dose Points
x Y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in3l

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2 cm

ft 6.0 in
0 cm

0.0 in

S

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm 3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
T-133
1-134
1-135
Kr-85
Kr-85m

curies
1.7733e-005
3.2745e+001
.8.2394e+000
1.3646e+001
3. 1366e-001
2. 852!e-001
2. 6375e-001
4.6426e-003
2. 7214e-004
5. 1687e-003
2. 7821e-003
4 .5997e+001

1. 4657e+001
3. 4615e+001
2. 3807e+002
2. 9274e+002
4. 8043e+002
2. 4857e+002
4. 2451e+002
7. 7310e+000
1. 2003e+002

beccuerels
6. 5613e+005
1 .2116e+012
3. 0486e+011
5. 0492e+011
1. 1606e+010
1. 0553e+010
9. 7588e+009
1. 7177e+008
1. 0069e+007
1.9124e+008
1. 0294e+008
1. 7019e+012
5.4229e+011
1. 2807e+012
8. 8086e+012
1. 0831e+013
1 .7776e+013
9.1970e+012
1. 5707e+013
2. 8605e+011
4. 4409e+012

uCi/cm3

2.6860e-009
4.9599e-003
1.2480e-003
2.0670e-003
4. 7510e-005
4. 3200e-005
3 .9950e-005
7.0320e-007
4. 1220e-008
7 .8290e-007
4. 2140e-007
6.9670e-003
2. 2200e-003
5. 2430e-003
3. 6060e-002
4.4340e-002
7 .2770e-002
3 .7650e-002
6. 4300e-002
1. 1710e-003
1. 8180e-002

B[/cm3

9.9382e-005
1. 8352e+002
4.6176e+001
7. 6479e+001
1. 7579e+000
1. 5984e+000
1. 4781e+000
2. 6018e-002
1. 5251e-003
2. 8967e-002
1. 5592e-002
2. 5778e+002
8 .2140e±001
1. 9399e+002
1. 3342e+003
1.6406e+003
2. 6925e+003
1.3930e+003
2. 3791e+003
4. 3327e+001
6. 7266e+002
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Nuclide
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb- 12 9
Sr-89
Sr-90
Sr-91
Sr- 92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1!.6248e+002
3. 0541e+002
2 3285e-001
1. 0405e-001
7 .7508e-002

1 .7436e+000
1 .3396e-001
5. 0519e-002
3 .6556e+000

1. 1243e-001
2 -5998e-001

7. 9489e-004
8. 4440e-005
1 .3580e-004
3 .3486e-002

4. 3349e-001
1 .4967e+000

9. 6720e-001
5.9795e-001
1. 5006e+000
8.8798e-001
5. 9795e-001
1. 6267e+000
5. 1595e+000
7. 1698e+000
9.1438e-001
8. 5034e+000
7. 5197e+000
1. 5607e+000
1. 6248e+000
2. 7715e-001
5. 4863e+000
1. 1606e+000
3. 6641e+000
2. 6639e+001
1. 1098e+003
4. 1982e+002
1. 3164e-002
9 .4079e-002
6.5598e-001
6. 9652e-002
1. 3389e-001
1. 2722e-001

beccruerels
6. 0116e+012
1. 1300e+013
8. 6156e+009
3 .8498e+009

2. 8678e+009
6. 4513e+010
4. 9564e+009
1. 8692e+009
1. 3526e+011
4. 1600e+009
9. 6193e+009
2. 9411e+007
3. 1243e+006
5. 0248e+006
1. 2390e+009
1.6039e+010
5.5378e+010
3. 5786e+010
2. 2124e+010
5. 5524e+010
3 .2855e+010
2.2124e+010
6. 0190e+010
1. 9090e+011
2.6528e+011
3. 3832e+010
3. 1463e+011
2 .7823e+011
5. 7747e+010
6. 0116e+010
1. 0255e+010
2. 0299e+011
4. 2944e+010
1. 3557e+011
9. 8565e+011
4. 1063e+013
1. 5534e+013
4 .8709e+008

3. 4809e+009
2. 4271e+010
2. 5771e+009
4. 9539e+009
4. 7072e+009

uCi/cmI
2.4610e-002
4.6260e-002
3.5270e-005
1.5760e-005
1.1740e-005
2.6410e-004
2.0290e-005
7.6520e-006
5.5370e-004
1.7030e-005
3.9379e-005
1.2040e-007
1.2790e-008
2.0570e-008
5.0720e-006
6.5660e-005
2.2670e-004
1.4650e-004
9.0570e-005
2.2730e-004
1.3450e-004
9. 0570e-005
2 .4640e-004
7. 8150e-004
1. 0860e-003
1.3850e-004
1 .2880e-003
1. 1390e-003
2. 3640e-004
2. 4610e-004
4 .1980e-005
8 .3100e-004
1 .7580e-004
5 5500e-004
4. 0350e-003
1. 6810e-001
6. 3590e-002
1. 9940e-006
1. 4250e-005
9. 9360e-005
1. 0550e-005
2. 0280e-005
1. 9270e-005

Bq/cm3

9. 1057e+002
1. 7116e+003
1 .3050.e+000
5. 8312e-001
4 .3438e-001
9 .7717e+000

7. 5073e-001
2 .8312e-001

2. 0487e+001
6. 3011e-001
1.4570e+000
4. 4548e-003
4. 7323e-004
7 .6109e-004

1. 8766e-001
2 .4294e+000

8. 3880e+000
5. 4205e+000
3 .3511e+000
8. 4101e+000
4. 9765e+000
3 .3511e+000
9. 1168e+000
2 .8915e+001

4. 0182e+001
5. 1245e+000
4. 7656e+001
4.2143e+001
8. 7468e+000
9. 1057e+000
1. 5533e+000
3 .0747e+001

6. 5046e+000
2. 0535e+001
1. 4930e+002
6. 2197e+003
2. 3528e+003
7. 3778e-002
5. 2725e-001
3. 6763e+000
3 .9035e-001
7. 5036e-001
7. 1299e-001

0

Buildup
The material reference is : Source

0
Integration Parameters

X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm



Fo~afkftorma~iA Only
DOS File: S3RBCR.MS5
Run Date; June 25, 2008
Run Time:
Duration:

MeV

0.015
0.02
0 . 03
0.04
0.05
0.06
0.08
0.i

0.15
0.2
.0 .3
0.4
0.5
0. 6
0.8
1.0
1.5
2.0
3.0
4.0

jALS:

9:52:42 AM
00:00:22

ALtivity
photons/sec

6.448e+06
1.132e+10
2.244e+13
5. 197e+10
1 .296e+11
7 .124e+10

1. 534e+13
1 .721e+11
4. 447e+12
1. 858e+13
2 .662e+12

1 .294e+13
2. 116e+13
2. 185e+13
3 .384e+13
1. 548e+13
1. 444e+13
9. 897e+12
9. 289e+11
7. 528e+07

1.944e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0. 000e+00
1.058e-104
2. 628e-53
1. 250e-33
2 .906e-25
1. 002e-15
1. 004e-14
3 .276e-10
4. 875e-08
5. 403e-07
4. 557e-05
6 .177e-04
3 .357e-03
6. 377e-02
1. 845e-01
3. 778e+00
1 .772e+01

1 .674e+01
5. 317e-03

3.850e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup

8.569e-29
4.270e-25
1.604e-20
3.280e-22
7.425e-21
2.058e-20
1.547e-11
1.322e-10
2. 283e-06
1. 598e-04
5. 406e-04
1. 953e-02
1. 428e-01
4. 824e-01
4. 609e+00
8. 179e+00
7.773e+01
2 .298e+02
1.278e+02
2.961e-02

4.487e+02

# 2 - (4099.
Fluence Rate
MeV/cm 2 /sec
With Buildup

5.581e-29
2.781e-25
1.045e-20
2. 136e-22
4. 836e-21
1. 334e-20
7 .845e-12

6 .744e-11

1. 176e-06
8.280e-05
2 .824e-04

1 .027e-02

7. 547e-02
2 561e-01
2. 466e+00
4 .406e+00
4. 243e+01
1. 266e+02
7. 131e+01
1. 666e-02

Exposure Rate
MR/hr

No Buildup
0. 000e+00
0.Oe00e+0

1.049e-106
1.162e-55
3. 330e-36
5. 77le-28
1. 585e-18
1. 536e-17
5. 395e-13
8. 603e-11
1. 025e-09
8. 880e-08
1 .213e-06

6. 552e-06
1 .213e-04
3. 400e-04
6. 356e-03
2 . 740e-02
2 .271e-02
6 .577e-06

5.695e-02

56,430.53,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0. 000e+00

5. 212e-107
5. 769e-56
1.661e-36
2.895e-28
8. 018e-19
7. 812e-18
2.765e-13
4. 432e-11
5. 320e-10
4. 638e-08
6. 367e-07
3 . 456e-06
6. 449e-05
1. 820e-04
3 .446e-03

1 . 500e-02
1 .259e-02
3 676e-06

EC-RADN-1 129
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Exposure Rate
mR_/ hr

With Buildup
7. 350e-30
1. 479e-26
1. 590e-22
1. 451e-24
1. 978e-23
4. 088e-23
2. 448e-14
2 .023e-13

3. 759e-09
2. 820e-07
1. 026e-06
3. 806e-05
2 .804e-04

9. 415e-04
8. 766e-03
1. 508e-02
1. 308e-01
3. 553e-01
1. 733e-01
3. 663e-05

6.846e-01

Exposure Rate
mR/hr

With Buildup
4..787e-30
9. 633e-27
1. 035e-22
9. 448e-25
1. 288e-23
2. 650e-23
1 .241e-14

1. 032e-13
1. 937e-09
1. 461e-07
5.356e-07
2. 000e-05
1. 481e-04
4 999e-04
4. 691e-03
8. 122e-03
7. 138e-02
1 .958e-01

9. 674e-02
2 06le-05

Results - Dose Point
Energy Activity

MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0 .15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

SALS:

6.448e+06
1. 132e+10
2 .244e+13

5. 197e+10
1 .296e+11
7 .124e+10

1 .534e+13

1 .721e+!1
4 447e+12
1. 858e+13
2. 662e+12
1.294e+13
2. 116e+13
2.185e+13
3.384e+13
1.548e+13
1.444e+13
9 .897e+12

9.289e+ii
7. 528e+07

.1.944e+14

Fluence Rate
MeV/cm2 /sec

No Buildup
0. 000e+00
0. 00e+00
5.259e-105
1. 304e-53
6 .236e-34

1 .458e-25
5. 067e-16
5. 106e-15
1. 679e-10
2. 51le-08
2. 804e-07
2 .380e-05
3. 243e-04
1. 771e-03
3 .390e-02

9.872e-02
2.048e+00
9.698e+00
9. 280e+00
2. 972e-03

2.116e+01 2.476e+02 3.'129e-02 3.774e-01



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
DOS File: S4RBCR.MS5W Date: June 25, 2008

Time: 9:53:05 AM
Duration: 00:00:22
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File Ref :
Date:,

By:
Checked:

Case Title: Case 4 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF- 2.0 HR

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.0e+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 62 ft 12.0 in
Height 861.06 cm 28 ft 3.0 in

Dose Points
x Y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in31

# 2 4099.56 cm 430.53 cm
134- ft 6.0 inl4 ft 1.5 in

z
.960.2cm

ft 6.0 in
0 cm

0.0 in

S

Shields
Shield Name Dimension MaterialDensity

Source 6.60.e+09 cm' Air 0.00122
Shield 1 .91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m

curies
1.3963e-004
1.2947e+002
3..9223e+001
1.0722e+002
2.4685e+000
2.1991e+000
2.0770e+000
3.6549e-002
2.1424e-003
4.0682e-002
2.1906e-002
1.8182e+002
5.7814e+1001
1'.3686e+002
1.0187e+003
1.1045e+003
1.9945e+003
4.8400e+002
1.6413e+003
5.1727e+001
6.8793e+002

Library : Grove
becciuerels iCi/cm3

5.1664e+,006 2.1150e-008
4.7904e.+.012 1.9611e-002
1.4512e+012 5.9410e-003
3.9670e+012 1.6240e-002
9.1335e+010 3.7390e-004
8. 1368e+010. 3.3310e-004
7.6849e+010 3.1460e-004
1.3523e+009 5.5360e-006
7.9268e+007 3.2450e-007
1.5052e+009 6.1620e-006
8.1051e+008 3.3180e-006
6.7274e+012 2 .7540e-002
2.1391e+012 8.7570e-003
5.0638e+012 2.0730e-002
3.7692e+013 1.5430e-001
4.0867e+013 1.6730e-001
7.3796e+013 3.0210e-001
1.7908e+013 7.3310e-002
6.0727e+013 2.4860e-001
1-9139e+012 7.8350e-003
2.5454e+013 1.0420e-001

Bg/cm3

7.8255e-004
7.2559e+002
2.1982e+002
6.0088e+002
1 .3834e+001
1 .2325e+001
1 .1640e+001
2 .0483e-001

1 .2006e-002
2 .2799e-001
1. 2277e-001
1. 0190e+003
3 .2401e+002
7 6701e+002
5.7091e+003
6 .1901e+003

1. 1178e+004
2 .7125e+003
9. 1982e+003
2. 8990e+002
3. 8554e+003
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w Nuclide
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-!05
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb- 129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6.3017e+002
1. 6003e+003
2 .9901e+000

6. 8661e-001
3. 8946e-001
1. 3587e+001
1. 0550e+000
3. 9672e-001
2. 8428e+001
8 .8732e-001

2. 0473e+000
6. 2594e-003
6. 6483e-004
1. 0689e-003
2. 6369e-001
1. 7113e+000
1. 1780e+001
7. 5924e+000
4 .7079e+000
1. 1811e+001
5. 9795e+000
4. 7079e+000
1. 2716e+001
3. 4601e+001
5. 6441e+001
7. 2028e+000
6.2238e+001
4.5831e+001
1. 2267e+001
1. 2782e+001
2.1826e+000
3. 9810e+001
9. 1372e+000
2. 8191e+001
2. 0790e+002
7. 4075e+003
2. 8587e+003
1.5277e-001
7.4867e-001
1.0167e+001
5.1186e-001
1.0537e+000
9.6126e-001

beccruerels
2. 3316e+013
5. 9213e+013
1 .1063e+011

2 5405e+010
1. 4410e+010
5. 0272e+011
3. 9035e+010
1.4679e+010
1. 0519e+012
3. 2831e+010
7 .5750e+010

2. 3160e+008
2.4599e+007
3. 9548e+007
9. 7564e+009
6. 3316e+010
4. 3586e+011
2. 8092e+011
1. 7419e+011
4. 3701e+011
2 .2124e+011
1. 7419e+011
4. 7048e+011
1. 2803e+012
2. 0883e+012
2. 665!e+011
2. 3028e+012
1. 6958e+012
4. 5386e+011
4. 7292e+011
8. 0758e+010
1.4730e+012
3. 3808e+011
1.0431e+012
7. 6923e+012
2. 7408e+014
1. 0577e+014
5.6525e+009
2 .7701e+010

3 .7619e+011

1 .8939e+010

3. 8986e+010
3 .5567e+010

tiCi /cm 3

9. 5450e-002
2 .4240e-001
4. 5290e-004
1. 0400e-004
5.8990e-005
2. 0580e-003
1. 5980e-004
6. 0090e-005
4. 3060e-003
1 .3440e-004
3. 1010e-004
9 .4810e-007
1.0070e-007
1. 6190e-007
3 .9940e-005
2. 5920e-004
1 .7843e-003
1. 1500e-003
7. 1310e-004
1 .7890e-003
9. 0570e-004
7. 1310e-004
1. 9260e-003
5 .2410e-003
8. 5490e-003
1. 0910e-003
9.4270e-003
6. 9420e-003
1. 8580e-003
1. 9360e-003
3 .3060e-004
6. 0300e-003
1. 3840e-003
4. 2700e-003
3.1490e-002
.1.1220e+000
4. 3300e-001
2. 3140e-005
1.1340e-004
1 5400e-003
7 .7530e-005
1. 5960e-004
1. 4560e-004

Ba/cm 3

3.5316e+003
8. 9688e+003
1. 6757e+001
3. 8480e+000
2. 1826e+000
7. 6146e+001
5.9126e+000
2. 2233e+000
1. 5932e+002
4 .9728e+000
1. 1474e+001
3. 5080e-002
3 7259e-003
5 .9903e-003

1. 4778e+000
9. 5904e+000
6 .6019e+001

4. 2550e+001
2. 6385e+001
6. 6193e+001
3. 3511e+001
2. 6385e+001
7. 1262e+001
1 9392e+002
3.1631e+002
4. 0367e+001
3. 4880e+002
2. 5685e+002
6. 8746e+001
7.1632e+001
1.2232e+001
2.2311e+002
5. 1208e+001
1. 5799e+002
1. 1651e+003
4. 1514e+004
1.6021e+004
8. 5618e-001
4. 1958e+000
5 .6980e+001

2. 8686e+000
5. 9052e+000
5. 3872e+000

0

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
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MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

jALS

Activity
photons/sec

4 .952e+07
8.869e+10
1.478e+14
2.558e+11
1.0lle+12
2.949e+ii
1.0!8e+14
1.273e+12
2.369e+13
1.202e+14
1.206e+.13
5.172e+13
8.491e+13
7.971e+13
1.030e+14
5'.506e+13
5.691e+13
4. 629e+13
3.725e+12
3.783e+08

8.898e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0 000e+00

6 .970e-104

1.293e-52
9 .755e-33
1.203e-24
6. 644e-15
7 .426e-14
1 745e-09
3.154e-07
2.448e-06
i . 822e-04
2. 479e-03
1.225e-02
1.941e-01
6.56le-01
1.489e+01
8.288e+01
6.713e+01
2 . 671e702

1.658e+02

Fluence Rate
MeV/cm2 /sec

With Buildup
6.581e-28
3.345e-24
1.056e-19
1.614e-21
5.795e-20
8.522e-20
1 ;026e-10
9. 778e-10
1. 216e-05
1 .034e-03
2 .449e-03
7. 810e-02
5. 733e-01
1. 760e+00
1.403e+01
2 . 909e+01
3 . 064e+02
1. 075e+03
5. 124e+02
1 .488e-01

1. 939e+03

# 2 - (4099.
Fluence Rate
MeV/crn 2 /sec

With Buildup
4. 286e-28
2. 178e-24
.6. 880e-20
1. 051e-21
3.774e-20
5. 523e-20
5.203e.i!
4 .988e-i0

6 . 265e-06
5 . 357e-04
1. 279e-03
4 .05e-02
3. 029e-01
9. 344e-01
7. 507e+00.
1.567e+01.
1. 672e+02
5. 922e+02
.2' 860e+02
8.-373e-02

Exposure Rate
mR/_hr

No Buildup
-0.000e+00
0. O00e+00

6.908e-106
5.720e-55
2. 599e-35
2 .389e-27
1.051e-17
1. 136e-16
2 . 874e-12
5 .567e-10

4. 643e-09
3.550e-07
4. 867e-06
2 .390e-05
3 .692e-04

1 .209e-03
2.505e-02
1.282e-01
9.108e-02
3.3305e-05

2.459e-01

56,430.53,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0.000e+00

3.433e-106
2..839e-55
1.297e-35
1. 199e-27
5. 318e-18
5. 778e-17
1. 473e-12
2. 867e-10
2. 410e-09
1. 854e-07
2 .555e-06

1. 261e-05
1. 963e-04
6. 472e-04
1 .358e-02

7 . 014e-02
5. 049e-02
1-847e-05

1.351e-0!

Exposure Rate
mR/hr

With Buildup
5. 645e-29
1.159e-25
1.047e-21
7.139e-24
1. 544e-22
1.693e-22
1. 623e-13
1. 496e-12.
2. 002e-08
1. 825e-06
4. 646e-06
1. 522e-04
1. 125e-03
3. 435e-03
2. 668e-02
5. 363e-02
5. 155e-01
1. 662e+00
6 .951e-01

1. 841e-04

2. 958e+00

Exposure Rate
mR/hr

With Buildup
3 .677e-29

7 546e-26
6. 818e-22
4 .650e-24
1. 005e-22

1 .097e-22

8 .234e-14

7. 631e-13
1. 032e-08
9. 455e-07
2 .427e-06
7 .998e-05

5. 946e-04
1. 824e-03
1.428e-02
2 .889e-02

2 . 814e-01
9.158e-01
3 . 880e-01
1 036e-04

Results - Dose Point
Enerqy Activity

MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06

.0.08
0.1•

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

.ALS:

4. 952e+07
8. 869e+10
1. 478e+14
2 .558e+Il

1 .011e+12

2. 949e+11
1.018e+14
1.273e+12
2. 369e+13
1.202e+14
1.206e+13
5.172e+13
8.491e+13
7 .971e+13
1. 030e+14
5. 506e+13
5. 691e+13
4 .629e+13

3 .725e+12
3 .783e+08

.8. 898e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0. O00e+00
3.464e-104
6.420e-53
4. 867e-33
6.035e-25
3.361e-15
3. 776e-14
8.944eý-0
1.625e-07
1.27ie-06
9. 517e-05
1.3 02e-03
6. 460e-03
1. 032e-01
3. 51le-01
8 .073e+00
4. 536e+01
3 .721e+01

1 .493e-02

9.112e+01 1.0'70e+03 1.631e+00
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File Ref:
Date:

By:
Checked:

I Case Title: Case 5 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF- 4.0 HR

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft 0.0 in
1.9e+3 cm 62 ft 12.0 in
861.06 cm 28 ft 3.0 in

Dose Points
x Y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in3l

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2 cm

ft 6.0 in
0 cm

0.0 in

Shields

0

Shield Name Dimension MaterialDensity
Source 6.60e+09 cm3  Air. 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m

curies
2. 5187e-004
2. 0848e+002
2. 5860e+001
1. 9232e+002
4 .4445e+000

3. 8008e+000
3. 7427e+000
6. 5849e-002
3. 8622e-003
7. 3283e-002
3 .9487e-002
2. 9280e+002
.9. 2693e+001
2 .2038e+002
1 .7654e+003
1 .2887e+003
3. 2568e+003
1. 7377e+002
2 .3219e+003

1. 6829e+002
1 .6419e+003

becouerels
9. 3191e+006
7 .7136e+012
9. 5683e+011
7. 1158e+012
1. 6445e+011
1. 4063e+011
1. 3848e+011
2. 4364e+009
1.4290e+008
2 .7115e+009

1. 4610e+009
1. 0834e+013
3. 4296e+012
8. 1539e+012
6. 5319e+013
4. 7683e+013
1 .2050e+014
6. 4293e+012
8. 5912e+013
6. 2266e+012
6. 0751e+013

uCi/cm3

3.8150e-008
3.1577e-002
3.9170e-003
2.9130e-002
6.7320e-004
5.7570e-004
5.6690e-004
9. 9740e-006
5 .8500e-007

1. l1OOe-005
5. 9810e-006
4. 4350e-002
1.4040e-002
3. 3380e-002
2 .6740e-001

1.9520e-001
4.9330e-001
2.6320e-002
3.5170e-001
2.5490e-002
2.4870e-001

Ba/cm3

1.4115e-003
1 .1684e+003

1. 4493e+002
1.0778e+003
2. 4908e+001
2. 1301e+001
2.0975e+001
3. 6904e-001
2. 1645e-002
4. 1070e-001
2 .2130e-001
1. 6410e+003
5. 1948e+002
1. 2351e+003
9. 8938e+003
7 .2224e+003
1. 8252e+004
9 7384e+002
1. 3013e+004
9. 4313e+002
9 .2019e+003
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Nuclide
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np -239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb- 86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-l31m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6.8925e+002
3. 1954e+003
1. 1257e+001
8 .7015e-001

2. 8567e-001
2. 3985e+001
1. 9007e+000
7. 1104e-001
5. 0004e+001
1. 6076e+000
3 .6892e+000

1. 1283e-002
1. 1989e-003
1. 9271e-003
4. 7528e-001
2 .7471e+000
2.1196e+001
1. 3514e+001
8 4836e+000
2. 1252e+001
7.8895e+000
8. 4836e+000
2 .2579e+001
4. 5250e+001
1. 0161e+002
1. 2980e+001
9. 6918e+001
4. 9535e+001
2 .1972e+001

2. 2975e+001
3. 9342e+000
5. 8006e+001
1.6466e+001
4. 8519e+001
3.6813e+002
2. 3992e+004
9.3221e+003
5. 2717e-001
1. 3878e+000
3 1452e+001
8. 0413e-001
1. 8974e+000
1. 5964e+000

becauerels
2. 5502e+013
1.1823e+014
4. 1649e+011
3 .2196e+010
1.0570e+010
8. 8745e+011
7. 0327e+010
2 .6309e+010

1. 8501e+012
5. 9481e+010
1. 3650e+011
4. 1747e+008
4. 4361e+007
7. 1304e+007
1. 7585e+010
1. 0164e+011
7.8426e+011
5. 0003e+011
3. 1389e+011
7. 8632e+011
2. 9191e+011
3. 1389e+011
8. 3542e+011
1. 6743e+012
3 .7594e+012
4. 8025e+011
3 .5860e+012

1. 8328e+012
8. 1295e+011
8. 5008e+011
1. 4556e+011
2 .1462e+012

6. 0922e+011
1. 7952e+012
1. 3621e+013
8.8770e+014
3 .4492e+014

1. 9505e+010
5. 1347e+010
1. 1637e+012
2. 9753e+010
7. 0205e+010
5. 9066e+010

uCi/cm3

1. 0440e-001
4. 8400e-001
1. 7050e-003
1. 3180e-004
4. 3270e-005
3.6330e-003
2. 8790e-004
1.0770e-004
7. 5740e-003
2. 4350e-004
5. 5879e-004
1. 7090e-006
1.8160e-007
2 .9190e-007
7. 1990e-005
4. 1610e-004
3 .2105e-003
2. 0470e-003
1 .2850e-003
3. 2190e-003
1. 1950e-003
1 .2850e-003
3. 4200e-003
6. 8540e-003
1. 5390e-002
1. 9660e-003
1 4680e-002
7.5030e-003
3. 3280e-003
3. 4800e-003
5. 9590e-004
8. 7860e-003
2. 4940e-003
7. 3490e-003
5.5760e-002
3.6340e+000
1.4120e+000
7 .9850e-005
2 .1020e-004
4 .7640e-003
1. 2180e-004
2. 8740e-004
2 .4180e-004

Bo/cm3

3.8628e+003
1. 7908e+004
6 .3085e+001
4. 8766e+000
1. 6010e+000
1. 3442e+002
1. 0652e+001
3. 9849e+000
2. 8024e+002
9. 0095e+000
2. 0675e+001
6 .3233e-002

6. 7192e-003
1. 0800e-002
2.6636e+000
1.5396e+001
1. 1879e+002
7. 5739e+001
4. 7545e+001
1. 1910e+002
4. 4215e+001
4. 7545e+001
1. 2654e+002
2. 5360e+002
5 .6943e+002

7. 2742e+001
5. 4316e+002
2. 7761e+002
1. 2314e+002
1.2876e+002
2 .2048e+001
3. 2508e+002
9 .2278e+001
2 .7191e+002
2. 0631e+003
1. 3446e+005
.5.2244e+004
2. 9545e+000
7. 7774e+000
1. 7627e+002
4. 5066e+000
1 .0634e+001

8. 9466e+000

0

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
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Run Date: June 25, 2008
Run Time :
Duration:

MeV

0.015
0.02
0.03
0. 04
0. 05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0
4.0

j ALS:

Enercv
MeV

0.015
0 .02

0.03
0.04
0.05
0.06
0 .08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

OALS:

9:53:28 AM
00:00:22

Activity
photons/sec

8. 516e+07
1. 581e+11
4 620e+14
4. 182e+ii
1. 791e+12
4 771e+11
3. 278e-+14
2 .264e+12
5 .308e+13
3. 571e+14
2 165e+13
7. 894e+13
1 305e+14
1 031e+14
1. 108e+14
7 . 133e+13
8 231e+13
8 436e+13
4. 496e+12
2 .775e+08

1, 893e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0 . 000e+00

2 .179e-103

2. 115e-52
1. 727e-32
I. 946e-24
2. 140e-14
1. 321e-13
3 .911e-09

9. 366e-07
4. 394e-06
2. 781e-04
3. 812e-03
1 .584e-02

2.088e-01
8.499e-01
2.153e+01
1.510e+02

8.103e+0!
1. 960e-02

2 .547e+02

Fluence Rate
MeV/cm2 /seo

With Buildup
1. 132e-27
5. 964e-24
3. 303e-19
2. 640e-21
1. 026e-19
1. 379e-19
3 305e-10
1. 739e-09
2 .725e-05
3. 071e-03
4. 397e-03
1. 192e-01
8. 813e-01
2 .277e+00

1. 509e+01
3 .769e+01
4. 431e+02
1. 959e+03
6. 184e+02
1. 091e-01

3.076e+03

Exposure Rate
mR/hr

No Buildup
0 .O00e+00

0 .O00e+00

2. 160e-105
9 353e-55
4 601e-35
3 865e-27
3 .387e717
2. 021e-16
6. 440e-12
1 .653e-09
8 .335e-09
5 .419e-07

7. 482e-06
3 .092e-05

3 .972e-04

1 .567e-03

3 .623e-02
2. 336e-01
1. 099e-01
2 . 424e-05

3.818e-01

EC-RADN-1 129
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Exposure Rate
mR /hr

With Buildup
9 708e-29
2 066e-25
3 .273e-21
1. 168e-23
2. 734e-22
2. 738e-22
5 .230e-13

2 661e-12
4 .487e-08

5. 419e-06
8. 341e-06
2. 323e- 04
1 .730e-03
4 .444e-03

2. 870e-02
6 947e-02
7. 455e-01
3 . 029e+00
8. 390e-01
1. 350e-04

4.718e+00

Exposure Rate
mR/hr

With Buildup
6.323e-29
1. 345e-25
2 .132e-21
7. 604e-24
1. 780e-22
1. 775e-22
2. 653e-13
1. 357e-12
2 .312e-08
2 808e-06
4 356e-06
1. 221e-04
9. 141e-04
2. 359e-03
1. 536e-02
3. 743e-02
4. 069e-01
1 . 669e+00
4. 682e-01
7. 598e-05

Results - Dose Point # 2 - (4099.56,430.53,0) cm
Activity

photons/sec

8.516e+07
1.581e+ii
4,620e+14
4 182e+i1
1 791e+12
4 771e+1i
3. 278e+14
2. 264e+12
5 308e+13
3 571e+14
2. 165e+13
7 .894e+13

1 305e+14
1. 031e+14
1. 108e+14
7..133e+13
8.231e+13
8.436e+13
4.496e+12
2.775e+08

1.893e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0. 000e+00
1.083e-103
1.050e-52
8. 618e-33
9. 762e-25
1. 083e-14
6. 717e-14
2 . 004e-09
4. 825e-0 7

2 .281e-06
1. 453e-0 4

2 00le-03
8. 357e-03
1. ll0e-01
4 .549e-01

1. 167e+01
8 .266e+01
4 492e+01
1. 095e-02

Fluence Rate
MeV/cm 2 //sec

With Buildup
7.372e-28
3 .884e-24

2 .151e-19

1. 719e-21
6. 683e-20
8. 935e-20
1.676e-10
8. 872e-10
1. 404e-05
1. 591e-03
2. 297e-03
6.265e-02
4. 657e-01
1 .209e+00
8. 076e+00
2. 030e+01
2. 418e+02
1. 079e+03
3.451e+02
6.141e-02

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 .000e+00

1.073e-105
4. 643e-55
2 .296e-35
1.939e-27
1. 713e-17
1. 028e-16
3 300e-12
8. 515e-10
4 327e-09
2. 830e-07
3 .928e-06

1. 631e-05
2 .112e-04

8 .385e-04
1 .964e-02

1. 278e-0!
6. 094e-02
13 355e-05

1.398e+02 1.696e+03 2.095e-01 2.600e+00
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File Ref:
Date:

By:
Checked:

Case Title: Case 6 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF- 8.0 HR

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.0e+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 62 ft 12.0 in
Height 861.06 cm 28 ft 3.0 in

Dose Points
x y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in31

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2

ft 6.0
0

0.0

cm
in
cm
in

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2 .35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

S
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m

curies
1.9885e-004
1.6276e+002
2.7266e+000
1.5026e+002
3.4925e+000
2.7544e+000
2. 9491e+000
5. 1872e-002
3 .0442e-003

5 .7656e-002
3. 1122e-002
2 .2856e+002
7. 1698e+001
1. 7205e+002
1. 6710e+003
5. 8171e+002
2. 7167e+003
7. 0048e+000
1. 4551e+003
3 5024e+002
1.8407e+003

Library : Grove
becauerels uCi/cm3

7.3576e+006 3.0120e-008
6.0221e+012 2.4653e-002
1.0089e+011 4.1300e-004
5.5597e+012 2.2760e-002
1.2922e+011 5.2900e-004
1.0191e+011 4.1720e-004
1.0912e+011 4.4670e-004
1.9193e+009 7.8570e-006
1.1264e+008 4.6110e-007
2.1333e+009 8.7330e-006
1.1515e+009 4.7140e-006
8.4568e+012 3.4620e-002
2.6528e+012 1.0860e-002
6.3658e+012 2.6060e-002
6.1826e+013 2.5310e-001
2.1523e4013 8.8110e-002
1.0052e+014 4.1150e-001
2.5918e+011 1.0610e-003
5.3838e+013 2.2040e-001
1.2959e+013 5.3050e-002
6.8104e+013 2.7880e-001

Bp/cm3

1. 1144e-003
9. 1215e+002
1. 5281e+001
8. 4212e+002
1. 9573e+001
1.5436e+001
1. 6528e+001
2 .9071e-001

1 .7061e-002

3 .2312e-001
1 .7442e-001

1 .2809e+003

4.0182e+002
9 .6422e+002

9. 3647e+003
3 .2601e+003
1. 5225e+004
3. 9257e+001
8. 1548e+003
1. 9629e+003
1. 0316e+004
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w Nuclide
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-l05
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 6208e+002
2 .5055e+003

1. 8308e+001
3. 3862e-001
3. 7275e-002
1. 8129e+001
1. 4987e+000
5. 5484e-001
3 .7533e+001
1. 2808e+000
2. 9070e+000
8.8930e-003
9. 4541e-004
1 5191e-003
3. 7460e-001
2. 1311e+000
1 .6659e+001

1. 0200e+001
6 .6879e+000
1. 6703e+001
3 .3294e+000

6.6879e+000
1 .7271e+001
1.8770e+001
7. 9885e+001
1. 0233e+001
5. 7075e+001
1.4036e+001
1. 6967e+001
1. 7944e+001
3. 1010e+000
2.8891e+001
1. 2953e+001
3. 4872e+001
2. 8006e+002
4 .9350e+004
1. 7680e+004
8 .3054e-001
1. 1468e+000
2. 3827e+001
4. 8182e-001
1. 4934e+000
1. 0682e+000

becauerels
5.9970e+012
9 .2703e+013
6. 7738e+011
1 .2529e+010
1. 3792e+009
6 .7078e+011

5. 5451e+010
2. 0529e+010
1. 3887e+012
4. 7390e+010
1. 0756e+011
3 .2904e+008
3. 4980e+007
5. 6208e+007
1. 3860e+010
7 .8852e+010

6.1639e+011
3 .7741e+011

2 .4745e+011

6. 1802e+011
1. 2319e+011
2.4745e+011
6. 3903e+011
6. 9448e+011
2 .9557e+012

3.7863e+011
2. i18e+012
5 .1933e+011

6. 2779e+011
6. 6394e+011
1 .1474e+011

1 .0690e+012

4.7927e+011
1. 2903e+012
1. 0362e+013
1. 8260e+015
6. 5417e+014
3 .0730e+010
4 .2431e+010
8. 8159e+011
1 .7827e+010
5. 5255e+010
3 .9524e+010

uCi /cm 3

2 .4550e-002

3 .7950e-001
2 .7730e-003
5.1290e-005
5. 6460e-006
2 .7460e-003
2 .2700e-004

8. 4040e-005
5. 6850e-003
1.9400e-004
4 .4031e-004
1. 3470e-006
1. 4320e-007
2. 3010e-007
5. 6740e-005
3. 2280e-004
2 .5233e-003

1. 5450e-003
1.0130e-003
2. 5300e-003
5.0430e-004
1.0130e-003
2.6160e-003
2.8430e-003
1.2100e-002
1. 5500e-003
8. 6450e-003
2. 1260e-003
2. 5700e-003
2. 7180e-003
4.6970e-004
4. 3760e-003
1. 9620e-003
5. 2820e-003
4.2420e-002
7. 4750e+000
2. 6780e+000
1 .2580e-004
1. 7370e-004
3.6090e-003
7. 2980e-005
2 .2620e-004
1. 6180e-004

Bq/cm3

9.0835e+002
1. 4 0 41e+004
1. 0260e+002
1. 8977e+000
2. 0890e-001
1. 0160e+002
8. 3990e+000
3. 1095e+000
2. 1035e+002
7 .1 7 80e+000
1. 6292e+001
4. 9 8 39e-002
5. 2984e-003
8. 5137e-003
2. 0994e+000
1. 1944e+001
9 .3364e+001

5 . 7 165e+001
3 .7481e+001
9 3610e+001
1. 8659e+001
3. 7481e+001
9. 6792e+001
1. 0519e+002
4. 4 7 7 0e+002
5. 7350e+001
3. 1986e+002
7. 8662e+001
9. 5090e+001
1. 0057e+002
1. 7379e+001
1. 6191e+002
7. 2 594e+001
1. 9543e+002
1.5695e+003
2. 7658e+005
9. 9 086e+004
4. 6546e+000
6. 4269e+000
1. 3353e+002
2 . 7 0 03e+000
8. 3694e+000
5. 9866e+000

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
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Run Time:
Duration:

9:53:51 AM
00:00:22

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

jALS:

Energy
MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0
4 .0

OALS:

Activity
photons/sec

6.192e+07
1. 220e+11
9. 238e+14
3. 179e+i1
1 .3 62e+12
3. 677e+i1
6. 720e+14
1. 707e+12
5. 779e+13
6. 250e+14
1. 961e+13
6. 410e+13
1. 023e+14
7. 108e+13
6. 125e+13
4. 315e+13
5. 305e+13
6. 328e+13
1. 578e+12
3. 620e+07

2.762e+15

Fluence Rate
MeV/cm2 /sec
No Buildup
0 .000e+00

0. O00e+00,
4.357e-103
1. 608e-52
1.314e-32
1. 500e-24
4.388e-14
9.960e-14
4.258e-09
1.639e-06
3. 981e-06
2.258e-04
2.987e-03
1. 092e-02
2 154e-01
5. 141e-01
1. 388e+01
1. 133e+02
2. 844e+01
2 . 557e-03

1 . 563e+02

Fluence Rate
MeV/cm 2 /sec

With Buildup
8. 229e-28
4. 599e-24
6. 604e-19
2. 007e-21
7. 807e-20
1. 062e-19
6. 775e-10
1. 31ie-09
2 .967e-05
5. 374e-03
3. 984e-03
9. 679e-02
6.907e-01
1. 569e+00
8. 341e+00
2. 280e+01
2. 856e+02
1. 469e+03
2. 171e+02
1 .424e-02

2.005e+03

Exposure Rate
mR/hr

No Buildup
0 O00e+00
0 O00e+00

4 .318e-105
7. 109e-55
3. 501e-35
2 979e-27
6 . 943e-17
1 . 524e-16
7 .012e-12

2 . 893e-09
7. 552e-09
4 .400e-07
5 . 864e-06
2. 132e-05
2. 195e-04
9 477e-04
2 .335e-02
1 .752e-01
3 . 859e-02
3 .163e-06

2.384e-01

Exposure Rate
mR/hr

With Buildup
7. 059e-29
1. 593e-25
6. 545e-21
8. 874e-24
2. 080e-22
2. 10e-22
1. 072e-12
2 006e-12
4 .885e-08

9 485e-06
7 557e-06
1 .886e-04

1. 356e-03
3. 063e-03
1. 587e-02
4. 202e-02
4. 805e-01
2. 272e+00
2 945e-01
1 .762e-05

3.110e+00

Exposure Rate
mR/hr

With Buildup
4. 597e-29
1.038e-25
4.263e-21
5.780e-24
1. 354e-22
1. 368e-22
5. 438e-13
1. 023e-12
2. 517e-08
4. 914e-06
3 947e-06
9 912e-05
7. 164e-04
1. 626e-03
8 490e-03
2 .264e-02
2. 623e-01
1 .252e+00
1 .644e-01

9. 914e-06

Results - Dose Point
Activity Fluence Rate

photons/sec MeV/cm2 /sec
No Buildup

6.192e+07 0.000e+00
1.220e+11 0.000e+00
9.238e+14 2.165e-103
3.179e+11 7.980e-53
1.362e+12 6.557e-33
3.677e+11 7.523e-25
6.720e+14 2.219e-14
1.707e+12 5.065e-14
5.779e+13 2.182e-09
6.250e+14 8.444e-07
1.961e+13 2.067e-06
6.410e+13 1.179e-04
1.023e+14 1.569e-03
7.108e+13 5.760e-03
6.125e+13 6.136e-02
4.315e+13 2.752e-01
5.305e+13 7.525e+00
6.328e+13 6.201e+01
1.578e+12 1.577e+01
3.620e+07 1.429e-03

# 2 - (4099.56,430.53,0) cm
Fluence Rate Exposure Rate
MeV/cm 2 /sec mR/hr
With Buildup No Buildup

5.360e-28 0.000e+00
2.996e-24 0.000e+00
4 .301e-!9 2.146e-105
1.307e-21 3.529e-55
5.084e-20 1.747e-35
6.885e-20 1.494e-27
3 .436e-10 3.512e-17
6.690e-10 7.749e-17
1.528e-05 3.593e-12
2.784e-03 1.490e-09
2 .081e-03 3.920e-09
5.087e-02 2.298e-07
3 .650e-01 3.079e-06
8.332e-01 1.124e-05
4 .464e+00 1.167e-04
1.228e+01 5.072e-04
1.559e+02 1.266e-02
8.096e+02 9.589e-02
1.212e+02 2.139e-02
8.014e-03 1.768e-06

1.105e+03 1.306e-012 .762e+15 8 .565e+01 1.712e+00
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File Ref:
Date:

By:

Checked:

Case Title: Case 7 RB-CR
Description: REACTOR BUILDING TO CONTROL RM-SOURCE BF - 16.0 HR

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4 'Oe+3 cm 131 ft 0.0 in
1.9e+3 cm 62 ft 12.0 in
861.06 cm 28 ft 3.0 in

Dose Points

# 1 4099.56 cm 430.53 cm 960.2
134 ft 6.0 inl4 ft 1.5 in3l ft 6.0

# 2 4099.56 cm 430.53 cm 0
134 ft 6.0 inl4 ft 1.5 in 0.0

cm
in
cm
in

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m

curies
1.0352e-004
8.4440e+001
2.5345e-002
7.6584e+001
1.8010e+000
1. 2088e+000
1. 5304e+000
2. 6897e-002
1. 5805e-003
2. 9841e-002
1. 6162e-002
1. 1851e+002
3. 6556e+001
8. 9260e+001
1. 3554e+003
1. 9001e+002
1.7495e+003
1.0543e-002
5.2856e+002
5.7299e+002
8.7345e+002

Library : Grove
beccuerels uCi/cm3

3.8302e+006 1.5680e-008
3.1243e+012 1.2790e-002
9.3778e+008 3.8390e-006
2.8336e+012 1.1600e-002
6.6639e+010 2.7280e-004
4.4727e+010 1.8310e-004
5.6623e+010 2.3180e-004
9.9518e+008 4.0740e-006
5.8480e+007 2.3940e-007
1.1041e+009 4.5200e-006
5.9799e+008 2.4480e-006
4.3848e+012 1.7950e-002
1.3526e+012 5.5370e-003
3.3026e+012 1.3520e-002
5.0150e+013 2.0530e-001
7.0303e+012 2.8780e-002
6.4733e+013 2.6500e-001
3.9011e+008 1.5970e-006
1.9557e+013 8.0060e-002
2.1201e+013 8.6790e-002
3.2318e+013 1.3230e-001

Bq/cm3

5 .8016e-004

4. 7323e+002
1. 4204e-001
4. 2920e+002
1. 0094e+001
6. 7747e+000
8. 5766e+000
1 .5074e-001

8.8578e-003
1. 6724e-001
9.0576e-002
6. 6415e+002
2 .0487e+002

5. 0024e+002
7. 5961e+003
1. 0649e+003
9. 8050e+003
5. 9089e-002
2. 9622e+003
3. 2112e+003
4. 8951e+003
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w Nuclide
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3.3869e+000
5.8164e+002
1.8261e+001
4.2887e-002
5.3054e-004
8.6553e+000
7.7772e-001
2.8211e-001
1.7667e+001
6.7605e-001
1. 5085e+000
4. 618!e-003
4.9146e-004
7. 8895e-004
1. 9450e-001
1.0920e+000
8.5996e+000
4. 6690e+000
3 .4694e+000
8. 6223e+000
4 .9588e-001
3 .4694e+000
8.4440e+000
2 .7002e+000
4 .1302e+001
5 .3127e+000
1. 6532e+001
9 .421ie-001
8. 4110e+000
9. 108e+000
1. 6102e+000
9. 1637e+000
6. 6879e+000
1. 5053e+001
1. 3547e+002
7.8763e+004
2 .1259e+004
8.3780e-001
6 .3010e-001
4. 5548e+000
1 .4445e-001
7. 7244e-001
3. 9942e-001

becauerels
1 .2531e+011
2. 1521e+013
6. 7567e+011
1. 5868e+009
1. 9630e+007
3. 2025e+011
2.8776e+010
1. 0438e+010
6. 5368e+011
2. 5014e+010
5. 5813e+t10
1. 7087e+008
1. 8184e+007
2. 9191e+007
7. 1964e+009
4. 0403e+010
3. 1819e+011
1. 7275e+011
1. 2837e+011
3. 1902e+011
1. 8348e+010
1. 2837e4011
3. 1243e+011
9. 9909e+010
1. 5282e+012
1. 9657e+011
6 1167e+011
3.4858e+010
3 .1121e+011
3. 3710e+011
5.9579e+010
3. 3906e+011
2. 4745e+011
5. 5695e+011
5. 0125e+012
2. 9142e+015
7. 8657e+014
3 .0999e+010

2 .3314e+010
1. 6853e+011
5 .3448e+009
2 .8580e+010

1. 4779e+010

uCi/cm3

5 .1300e-004

8. 8100e-002
2 .7660e-003
6. 4960e-006
8. 0360e-008
1. 3110e-003
1. 1780e-004
4.2730e-005
2. 6760e-003
1. 0240e-004
2. 2849e-004
6. 9950e-007
7. 4440e-008
1. 1950e-007
2. 9460e-005
1. 6540e-004
1.3026e-003
7.0720e-004
5. 2550e-004
1. 3060e-003
7. 5110e-005
5. 2550e-004
1.2790e-003
4 0900e-004
6. 2560e-003
8.0470e-004
2. 5040e-003
1. 4270e-004
1.2740e-003
1. 3800e-003
2. 4390e-004
1. 3880e-003
1.0130e-003
2. 2800e-003
2.0520e-002
1.1930e+001
3. 2200e+000
1. 2690e-004
9 .5440e-005

6. 8990e-004
2. 1880e-005
1. 1700e-004
6. 0500e-005

Bq/cm3

1. 8 981e+001
3 .2597e+003
1. 0234e+002
2 .4035e-001
2 .9733e-003
4 . 8 507e+001
4. 3586e+000
1 .5810e+000
9. 9012e+001
3 .7888e+000
8 . 4 540e+000
2 . 5 8 81e-002
2. 7 543e-003
4.4215e-003
1. 0900e+000
6. 1198e+000
4. 8195e+001
2. 6166e+001
1. 9 4 44e+001
4. 8322e+001
2. 7 7 91e+000
1. 9444e+001
4. 7 3 23e+001
1.5133e+001
2. 3147e+002
2. 9 7 74e+001
9 . 2 6 48e+001
5.2799e+000
4. 7 138e+001
5. 1060e+001
9. 0243e+000
5. 1356e+001
3 .7481e+001
8. 4 360e+001
7. 5924e+002
4. 4 141e+005
1. 1914e+005
4. 6 9 53e+000
3 .5313e+000

2. 5526e+001
8. 0956e-001
4. 3290e+000
2. 2385e+000

Buildup
The material reference is : Source

Integration Parameters
X Direction 20
Y Direction 20
Z Direction 200

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm



Fo2LEMormatloA Only
DOS File: S7RBCR.MS5
Run Date: June 25, 2008
Run Time: 9:54:14 AM
Duration: 00:00:22

EC-RADN-1129
Page 157

NeV

0.015
0 .02

o0.03
0 .04
0.05
0.06
0.08
0.1
0.15
0.2

0.4
0.5
0.6
0.8

101

1.5
2.0

303

4.0

j TALS:

Enercry
MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0. ALS:

Activity
photons/sec

2. 850e+07
6 .086e+10

1. 445e+15
1. 592e+11
6. 591e+11
1. 858e+11
1. 071e+15
7 618e+11
2 .812e+13
7. 202e+14
1. 052e+13
4. 773e+13
6 .2 59e+13
4. 660e+13
2 .386e+13
1. 544e+13
1 .791e+13
1 .550e+13
2. 076e+11
5. 153e+05

3.507e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 000e+00
0 000e+00
6. 818e-103
8. 050e-53
6 . 357e-33
7. 579e-25
6 . 993e-14
4 444e-14
2. 072e-09
1. 889e-06
2. 136e-06
1. 682e-04
1 .828e-03

7. 161e-03
4 .497e-02
1. 840e-01
4. 685e+00
2. 776e+01
3. 742e+00
3. 639e-05

3.642e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup
3. 789e-28
2 .295e-24
1. 033e-18
1. 005e-21
3. 777e-20
5. 369e-20
1. 080e-09
5. 851e-!0
1 443e-05
6. 193e-03
2 .137e-03

7. 207e-02
4 .226e-01
1. 029e+00
3 .250e+00
8. 157e+00
9. 639e+01
3 . 599e+02
2. 856e+01
2. 027e-04

4.978e+02

# 2 - (4099.
Fluence Rate
MeV/cm 2 /sec

With Buildup
2.467e-28
1. 495e-24
6 730e-19
6 544e-22
2 460e-20
3. 480e-20
5. 476e-10
2.985e-10
7. 436e-06
3. 209e-03
1 .116e-03

3. 788e-02
2. 233e-01
5. 463e-01
1. 739e+00
4. 395e+00
5 .261e+01
1. 983e+02
1. 594e+01
1. 141e-04

Exposure Rate
mR/hr

No Buildup
0.O00e+00
0. O00e+00
6 .757e-105
3 . 560e-55
1. 694e-35
1. 505e-27
1. 107e-16
6 .798e-17
3 .411e-12

3 . 334e-09
4 051e-09
3 .276e-07

3. 588e-06
1 .398e-05
8. 554e-05
3 .391e-04
7. 882e-03
4. 292e-02
5. 077e-03
4 . 502e-08

5.632e-02

56,430.53,0) cm
Exposure Rate

mR/hr
No Buildup
0. O00e+00
0 O00e+00
3.358e-105
1. 767e-55
8. 450e-36
7. 552e-28
5. 597e-17
3. 457e-17
1. 748e-12
1.717e-09
2 . 103e-09
1. 711e-07
1. 884e-06
7 . 372e-06
4.548e-05
1.815e-04
4.273e-03
2 .349e-02

2.814e-03
2.516e-08

Exposure Rate
mR/hr

With Buildup
3 .250e-29
7. 950e-26
1. 024e-20
4 .444e-24

1. 006e-22
1.067e-22
1. 709e-12
8. 952e-13
2. 377e-08
1. 093e-05
4 . 054e-06
1 404e-04
8. 295e-04
2. 009e-03
6 .182e-03

1. 504e-02
1. 622e-01
5.566e-01
3.874e-02
2.507e-07

7.817e-01

Exposure Rate
mR/hr

With Buildup
2.116e-29
5 .178e-26

6. 670e-21
2. 894e-24
6. 553e-23
6. 912e-23
8. 666e-13
4. 566e-13
1. 225e-08
5. 663e-06
2. 117e-06
7 381e-05
4 383e-04
1. 066e-03
3 308e-03
8. 10le-03
8 .852e-O2

3. 067e-01
2 .162e-02

1. 411e-07

Results - Dose Point
Activity

photons/sec

2. 850e+07
6. 086e+10
1 . 445e+15
1. 592e+11
6 591e+11
1 858e+11
1 071e+15
7 618e+11
2 .812e+13

7 .202e+14
1.052e+13
4 .773e+13
6 .259e+13
4 . 660e+13
2. 386e+13
1 544e+13
1 .791e+13
1. 550e+13
2 .076e+11
5. 153e+05

3.507e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0. 000e+00
3.388e-103
3.996e-53
3. 172e-33
3. 802e-25
3 . 537e-14
2. 260e-14
1. 062e-09
9.731e-07
1 .109e-06

8 783e-05
9. 596e-04
3 .777e-03

2 .391e-02
9. 845e-02
2 .540e+00

1. 519e+01
2. 074e+00
2. 034e-05

1.993e+01 2.738e+02 3.08le-02 4.298e-01
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File Ref:
Date:

By:
Checked:

Case Title: Case 8 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -AOURCE BF- 24.0 HR

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft 0.0 in
1.9e+3 cm 62 ft 12.0 in
861.06 cm 28 ft 3.0 in

Dose Points
x Y

# 1 4099.56 cm 430.53 cm
134 ft. 6.0 in!4 ft 1.5 in3l

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2

ft 6.0
0

0.0

cm
in
cm
in

Shields
Shield Name Dimension Material Density

Source 6.60e+09 cm3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.001220
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m

curies
5.337le-005
4. 3400e+001
2. 3318e-004
3 .8681e+001
9 .1967e-001

5. 2539e-001
7 .8564e-001

1 .3805e-002
8.127le-004
1. 5290e-002
8. 3054e-003
6. 0904e+001
1. 8459e+001
4.5878e+001
1. 1811e+003
9.0448e+001
1 .20.16e+003
1.6928e-005
2.0480e+002
6.8595e+002
3.0330e+002

Library : Grove
becouerels uCi/cm3

1.9747e+006 8.0840e-009
1.6058e+012 6.5738e-003
8.6278e+006 3.5320e-008
1.4312e+012 5.8590e-003
3.4028e+010 1.3930e-004
1.9439e+010 7.9580e-005
2.9069e+010 1.1900e-004
5.1078e+008 2.0910e-006
3.0070e+007 1.2310e-007
5.6574e+008 2.3160e-006
3.0730e+008 1.2580e-006
2.2534e+012 9.2250e-003
6.8300e+011 2.7960e-003
1.6975e+012 6.9490e-003
4.3701e+013 1.7890e-001
3.3466e+012 1.3700e-002
4.4458e+013 1.8200e-001
6.2632e+005 2.5640e-009
7.5774e+012 3.1020e-002
2.5380e+013 1.0390e-001
1.1222e+013 4.5940e-002

Bq/cm3

2. 9911e-004
2. 4323e+002
1. 3068e-003
2.1678e+002
5. 1541e+000
2. 9445e+000
4 .4030e+000
7 .7367e-002
4. 5547e-003
8. 5692e-002
4. 6546e-002
3. 4133e+002
1. 0345e+002
2 .5711e+002

6. 6193e+003
5 .0690e+002

6.7340e+003
9. 4868e-005
1. 1477e+003
3. 8443e+003
1. 6998e+003

0
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Nuclide
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
5.1793e-002
9.8833e+001
1.3244e+001
5.3774e-003
7.4735e-006
4. 0900e+000
3. 9989e-001
1. 4201e-001
8. 2328e+000
3.5136e-001
7. 7441e-001
2. 3741e-003
2. 5286e-004
4.0550e-004
1 .0002e-001
5. 5444e-001
4. 3953e+000
2. 0724e+000
1. 7826e+000
4. 4069e+000
7. 3085e-002
1. 7826e+000
4.0887e+000
3. 8464e-001
2. 1140e+001
2. 7313e+000
4. 7409e+000
6. 2568e-002
4.0986e+000
4.5647e+000
8.2790e-001
3.4938e+000
3 .4159e+000

6. 4311e+000
6. 4872e+001
9. 1901e+004
1. 7350e+004
6.227le-001
3. 3327e-001
6. 2799e-001
4. 2894e-002
3. 9566e-001
1. 4789e-001

becauerels
1.9163e+009
3.6568e+012
4.9002e+011
1.9896e+008
2.7652e+005
1.5133e+011
1 4796e+010
5 2544e+009
3. 0461e+011
1. 3000e+010
2 .8653e+010

8. 7842e+007
9. 3558e+006
1 .5003e+007

3.7008e+009
2. 0514e+010
1 .6263e+011

7. 6678e+010
6. 5955e+010
1. 6305e+011
2 .7041e+009
6. 5955e+010
1 .5128e+011
1. 4232e+010
7. 8217e+011
1. 0106e+011
1 .7541e+011
2 .3150e+009
1. 5165e+011
1. 6889e+011
3 .0632e+010
1. 2927e+011
1. 2639e+011
2. 3795e+011
2 .4003e+012
3. 4003e+015
6.4196e+014
2. 3040e+010
1 .2331e+010
2.3236e+010
1. 5871e+009
1. 4639e+010
5. 4718e+009

uCi/cm
3

7.8450e-006
1.4970e-002
2.0060e-003
8. 1450e-007
1.1320e-009
6. 1950e-004
6. 0570e-005
2. 1510e-005
1.2470e-003
5. 3220e-005
1. 1730e-004
3 .5960e-007

3.8300e-008
6 1420e-008
1. 5150e-005
8. 3980e-005
6 .6574e-004

3. 1390e-004
2. 7000e-004
6. 6750e-004
1. 1070e-005
2. 7000e-004
6.1930e-004
5. 8260e-005
3. 2020e-003
4. 1370e-004
7 .1810e-004

9. 4770e-006
6. 2080e-004
6. 9140e-004
1 .2540e-004
5. 2920e-004
5 .1740e-004

9. 7410e-004
9. 8260e-003
1. 3920e+001
2 .6280e+000

9.4320e-005
5. 0480e-005
9.5120e-005
6.4970e-006
5. 9930e-005
2. 2400e-005

Bq /cm3

2. 9026e-001
5 5389e+002
7 .4222e+001

3. 0136e-002
4. 1884e-005
2 .2921e+001
2 .2411e+000
7. 9587e-001
4.6139e+001
1. 9691e+000
4. 3400e+000
1. 3305e-002
1. 4171e-003
2 .2725e-003
5 .6055e-001

3. 1073e+000
2 .4633e+001
1 .1614e+001

9. 9900e+000
2 .4698e+001
4. 0959e-001
9. 9900e+000
2 .2914e+001
2. 1556e+000
1 1847e+002
1. 5307e+001
2.6570e+001
3 .5065e-001

2. 2970e+001
2. 5582e+001
4 .6398e+000
1. 9580e+001
1 .9144e+001

3. 6042e+001
3. 6356e+002
5. 1504e+005
9.7236e+004
3 .4898e+000
1.8678e+000
3. 5194e+000
2. 4039e-001
2 .2174e+000
8. 2880e-001

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
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0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

6ALS 
:

Enerq:y
MeV

0. 015
0.02
0.03
0. 04
0.05
0.06o .ob8
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

SALS:

Activity
photons/sec

1.358e+07
3.009e+10
1.668e+15
7 .936e+10
3 . 156e+ii
9.309e+i10
1 .249e+15
3.437e+11
1 .082e+13

5. 831e+14
5.774e+12
4.013e+13
4. 196e+13
3 .239e+13
1. 187e+13
6.425e+12
6. 913e+12
3. 182e+12
4.593e+10
7.259e+03

3.661e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 000e+00
0 000e+00

7 .869e-103

4 .013e-53

3 . 045e-33
3 .797e-25
8. 156e-14
2 .005e-14

7 972e-10
1 . 529e-06
1 172e-06
1. 414e-04
1. 225e-03
4. 977e-03
2 .237e-02
7 655e-02
1 809e+00
5. 697e+00
8 .278e-01

5.126e-07

8. 438e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup

1.805e-28
1. 135e-24
1. 193e-18
5. 009e-22
1. 809e-20
2 .690e-20
1. 259e-09
2. 640e-10
5. 555e-06
5. 014e-03
1. 173e-03
6. 059e-02
2. 833e-01
7. 152e-01
1 .616e+00

3 .394e+00
3. 721e+01
7.387e+01
6. 317e+00
2 .855e-06

1. 235e+02

Exposure Rate
mR /hr

No Buildup
0 . 000e+00
0.O00e+00

7.799e-105
1 775e-55
8.110e-36
7. 5 4 2e-28
1. 291e-16
3 .068e-17

1. 313e-12
2. 699e-09
2 .223e-09

2. 755e-07
2 405e-06
9. 714e-06
4. 254e-05
1 . 4 11e-04
3 043e-03
8. 809e-03
1 .123e-03

6. 342e-10

1.317e-02

Exposure Rate
mR/hr

With Buildup
1. 548e-29
3. 931e-26
1. 182e-20
2 .215e-24
4 .818e-23

5 .343e-23

1 . 993e-12
4. 039e-13
9 . 147e-09
8. 849e-06
2 .225e-06
1. 181e-04
5. 561e-04
1. 396e-03
3 .074e-03

6 .257e-03
6 261e-02
1. 142e-01
8. 571e-03
3. 532e-09

1.968e-01

Exposure Rate
mR/hr

With Buildup
1.008e-29
2. 560e-26
7. 698e-21
1 .443e-24

3 .138e-23
3 . 463e-23
1. 011e-12
2. 06!e-13
4. 713e-09
4 .585e-06

1. 162e-06
6. 205e-05
2 939e-04
7. 411e-04
1 .645e-03

3 .37!e-03
3 . 417e-02
6 .294e-02

4. 783e-03
1 . 988e-09

Results - Dose Point
Activity Fluence Rate

photons/sec MeV/cm2 /sec
No Buildup

1.358e+07 0.000e+00
3.009e+10 0.000e+00
1.668e+15 3.911e-103
7.936e+10 1.992e-53
3.156e+li 1.519e-33
9.309e+10 1.905e-25
1.249e+15 4.126e-14
3.437e+11 1.020e-14
1.082e+13 4.086eý10
5.831e+14 7.878e-07
5.774e+12 6.084e-07
4.013e+13 7.384e-05
4.196e+13 6.434e-04
3.239e+13 2.625e-03
1.187e+13 1.189e-02
6.425e+12 4.097e-02
6.913e+12 9.805e-01
3.182e+12 3.118e+00
4.593e+10 4.588e-01
7.259e+03 2.865e-07

# 2 - (4099.56,430.53,0) cm
Fluence Rate Exposure Rate
MeV/cm 2 /sec mR/hr

With Buildup No Buildup
1.175e-28 0.000e+00
7.391e-25 0.000e+00
7.767e-19 3.876e-105
3.262e-22 8.811e-56
1.178e-20 4.047e-36
1.743e-20 3.783e-28
6.388e-10 6.529e-17
1.347e-10 1.560e-17
2.862e-06 6.728e-13
2.598e-03 1.390e-09
6.126e-04 1.154e-09
3.185e-02 1.439e-07
1.497e-01 1.263e-06
3.797e-01 5.124e-06
8.650e-01 2.262e-05
1.829e+00 7.552e-05
2. 031e+01 1. 650e-03
4.070e+01 4.821e-03
3.526e+00 6.225e-04
1.607e-06 3.545e-10

3 .661e+15 4.613e+00 6.780e+01 3. 61e--15 4.63e+0 6780+01 7.198e-03 1.080e-01
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File Ref:
Date:

By:
Checked:

Case Title: Case 9 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF- 48.0 HR

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft 0.0 in
1.9e+3 cm 62 ft 12.0 in
861.06 cm 28 ft 3.0 in

Dose Points
x y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in3l

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2 cm

ft 6.0 in
0 cm

0.0 in

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm 3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0 00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m

curies
7 .3547e-006
5. 9333e+000
1. 8083e-010
5.0090e+000
1 .2306e-001
4 .3395e-002
1 .0722e-001
1 .8796e-003
1 .lllle-004
2. 0704e-003
1. 1356e-003
8.. 3186e+000
2 .3939e+000
6. 2720e+000
6 .4595e+002
1 .7436e+001.
3. 2178e+002

beccauerels
2. 7212e+005
2. 1953e+011
6. 6907e+000
1. 8533e+011
4. 5533e+009
1. 6056e+009
3. 9670e+009
6. 9545e+007
4. 1112e+006
7. 6605e+007
4. 2015e+007
3.0779e+011
8. 8575e+010
2. 3206e+011
2. 3900e+013
6. 4513e+011
1. 1906e+013

uCi/cm3

1. 140e-009
8. 9870e-004
2 .7390e-014
7.5870e-004
1. 8640e-005
6.5730e-006
1. 6240e-005
2.8470e-007
1.6830e-008
3. 1360e-007
1.7200e-007
1 .2600e-003
3. 6260e-004
9 .5000e-004

9 .7840e-002
2. 6410e-003
4. 8740e-002

1.4920e-003
6.6560e-002
7.1800e-004

Ba/cm3

4.1218e-005
3.3252e+001
1.0134e-009
2.8072e+001
6.8968e-001
2.4320e-001
6. 0088e-001
1. 0534e-002
6. 227!e-004
1. 1603e-002
6. 3640e-003
4.6620e+001
1. 3416e±001
3. 5150e+001
3 .6201e+003

9 .7717e+001
1. 8034e+00 3

5.5204e+001
2.4627e+003
2.6566e+001

9.8503e+000 3.6446e+011
4.3943e+002 1.6259e+013
4.7403e+000 1.7539e+011
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0 Nuclide
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-!31m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6. 9124e-008
1 .8103e-001
2. 9518e+000
1. 0669e-005
2. 0823e-011
4. 3468e-001
5. 4652e-002
1. 8228e-002
8.3846e-001
4 .8459e-002

1 .0568e-001
3 2469e-004
3. 4654e-005
5. 5444e-005
1. 3673e-002
7 .3019e-002
5. 9052e-001
1. 7793e-001
2.4329e-001
5. 9207e-001
2. 3589e-004
2 .4329e-001
4. 6696e-001
1 .1184e-003
2. 8508e+000
3 .7341e-001
1. 1250e-001
1. 8459e-005
4. 4485e-001
5. 5365e-001
1.1303e-001
3.973le-001
4. 5765e-001
5. 0512e-001
7. 1698e+000
5. 7841e+004
4.2233e+003
1- 5158e-001
4. 6551e-002
9. 9625e-004
1. 1296e-003
5. 3523e-002
7. 5594e-003

becquerels
2.5576e+003
6 6980e+009
1. 0922e+011
3 .9475e+005
7 7045e-001
1 .6083e+010

2 .0221e+009

6 .7445e+008
3. 1023e+010
1 .7930e+009
3. 9103e+009
1. 2013e+007
1. 2822e+006
2. 0514e+006
5. 0590e+008
2 .7017e+009
2. 1849e+010
6. 5832e+009
9. 0016e+009
2. 1907e+010
8. 7280e+006
9 .0016e+009
1. 7278e+010
4. 1380e+007
1 .0548e+011

1. 3816e+010
4.1625e+009
6 .8300e+005
1. 6459e+010
2. 0485e+010
4. 1820e+009
1. 4701e+010
1. 6933e+010
1. 8690e+010
2. 6528e+011
2 .1401e+015
1.5626e+014
5 .6086e+009

1 .7224e+009
3 6861e+007
4. 1796e+007
1. 9803e+009
2 .7970e+008

uCi/cm3

1. 0470e-011
2.7420e-005
4. 4710e-004
1. 6160e-009
3. 1540e-015
6.5840e-005
8. 2780e-006
2 .7610e-006

1. 2700e-004
7. 3400e-006
1 6008e-005
4. 9180e-008
5 .2490e-009
8. 3980e-009
2 0710e-006
1. 1060e-005
8. 9444e-005
2. 6950e-005
3. 6850e-005
8. 9680e-005
3 5730e-008
3 6850e-005
7.0730e-005
1. 6940e-007
4 3180e-004
5. 6560e-005
1. 7040e-005
2 .7960e-009

6 .7380e-005

8. 3860e-005
1 .7120e-005
6 0180e-005
6. 9320e-005
7. 6510e-005
1. 0860e-003
8. 7610e+000
6. 3970e-001
2 .2960e-005
7. 0510e-006
1.5090e-007
1. 7110e-007
8.1070e-006
1. 1450e-006

Bq/cm 3

3.8739e-007
1 .0145e+000
1 .6543e+001

5. 9792e-005
1. 1670e-010
2 4361e+000
3 .0629e-001
1 .0216e-001

4.6990e+000
2 .7158e-001
5. 9229e-001
1. 8197e-003
1. 9421e-004
3. 1073e-004
7 6627e-002
4.0922e-001
3 .3094e+000
9. 9715e-001
1. 3635e+000
3 3182e+000
1.3220e-003
1 .3635e+000
2. 6170e+000
6 .2678e-003
1.5977e+001
2 0927e+000
6. 3048e-001
1. 0345e-004
2. 4931e+000
3.1028e+000
6 .3344e-001
2 .2267e+000
2. 5648e+000
2. 8309e+000
4. 0182e+001
3 .2416e+005
2. 3669e+004
8. 4952e-001
2. 6089e-001
5. 5833e-003
6. 3307e-003
2. 9996e-001
4 .2365e-002

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
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0.015
0 .02
0.03
0 .04
0 .05
0.06.
0 .08

0.1
0.15
0.2
0.3

0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

ALS:

Energy
MeV

0.015
0.02
0.03.
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1 0.
1.5
2 .0
3 .0
4.0

BALS:

Activity
photons/sec

1.. 693e+06
3.607e+09
1.036e+15
1.006e+10
3.490e+10
1 184e+i0

7.. 860e+14
3. 488e+10
6.293e+11
1.423e+14
1. 783e+12
2.042e+13
1..103e+13
8 191e+12
2.445e+12
7 .425e+11
7.075e+11
6 .'711e+10
3 . 941e+09
2.022e-02

2.010e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 000e+00
0 000e+00

4 .887e-103

5. 085e-54
3 366e-34
4 829e-26
5.132e-14
2 .035e-15

4. 636e-11
3. 733:e-07
3. 619e-07
7. 194e-05
3.222e-04
1.259e-03
4 .607e-'03
8.847e-03
1.851e-01
1.202e-01
7 .102e-02

1.428e-12

3.914e-01

Fluence Rate
MeV/cm?/sec

With Buildup
2.250e-29
1. 360e-25
7. 406e-19
6. 347e-23
2 .OOOe-21
3. 421e-21
7.925e-10
2. 680e-11
3 .230e-07
1. 224e-03
3 .621e-04

3. 083e-02
7. 449e-02
1. 809e-01
3 . 329e-01
3. 923e-01
3 .809e+00
1. 558e+00
5 .420e-01

7. 955e-12

6. 922e+00

# 2 - (4099.
Fluence Rate
MeV/Cm 2 //sec

With Buildup
1.466e-29
8.860e-26
4.823e-19
4.134e-23
1.302e-21
2.217e-21
4.020e-10
1.367e-1!
1.664e-07
6.341e-04
1.89!e-04
1.621e-02
3 .936e-02
9. 602e-02
1.782e-01
2. 114e-01
2. 079e+00
8 .586e-01

3 025e-01
4 .477e-12

Exposure Rate
mR/hr

No Buildup
0.000e+00
.00.e+00

4.843e-105
2.249e-56
8.-967e-37
9. 591e-29
8.122e-17
3.113e-18
7.635e-14
6.589e-10
6.864e-10
1.402e-07
6.324e-07
2 457e-06
8. 762e-06
1.' 631e-05
3. 114e-04
1. 858e-04
9. 635e-05
1.767e-15

6.219e-04

56,430.53,0) cm
Exposure Rate

mR_/hi~r
No Buildup

0. 000e+00
0. 00.0e+00

2.407e-105
1.116e-56
4.474e-37
4 . 811e-29
4 108e-17
1. 583e-18
3. 913e-14
3. 394e-10
3. 563e-10
7 321e-08
3 .321e-07
1.296e-06
4. 658e-06
8. 728e-06
1. 689e-04
1.017e-04
5.34!e-05
9.877e-16

Exposure Rate
mR/hr

With Buildup
1.930e-3.0
4.712e-27
7. 340e-21
2. 807e-25
5. 327e-24
6.795e-24
1. 254e-12
4 .099e-14

5.319e-10
2. 160e-06
6. 869e-07
6 .008e-05

1. 462e-04
3. 530e-04
6 .332e-04
7. 23le-04
6. 408e-03
2 .409e-03
7.353e-04

9. 841e-15

1.147e-02

ExPosure RatemR/hr

With Buildup
1. 257e-30
3. 069e-27
4. 780e-21
1.828e-25
3 .469e-24
4 . 403e-24
6..36!e-.13
2.091e-14
2.741e-l0
l.i19e-06

3 . 588e-07
3 .58e-05
7. 726e-05
1 .874e-04
3. 389e-04
3. 896e-04
3.498e-03

.. 328e-03
4. 104e-04
5.538e-15

Results - Dose Point
-Activity Fluence Rate

iphotons/sec MeV/cm 2 /sec
No Buildup

1.693e+06 0.000e±00
3.607e+09 0.000e+00
1.036e+15 : 2.428e-i03
l..006e+10 2.524e-54
3.490e+10 1.680e-34
1,.184e+10 2.422e-26
7.860e+14 2.596e-14
3.488e+10 1.035e-15
6.293e+ii 2.376e-11
1.423e+14 1.923e-07
1.783e+12 1.878e-07
2.042e+13 3.757e-05
1.103e+13 1.692e-04
8.191e+12 6.639e-04
2.445e+12 2.449e-03
7.425e+1l 4.735e-03
7.075e+11 1.004e-01
6.711e+10 6.5,76e-02
3.941e+09 3.937e-02
2.022e-02 7.984e-13

2 .010e+15 2'. 135e-01 3 - 7 82e+00 3.390e-04 6.262e-03
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File Ref:
Date:

By:
Checked:

Case Title: Case 10 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF- 96.0 HR

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft 0.0 in
1.9e+3 cm 62 ft 12.0 in
861.06 cm 28 ft 3.0 in

Dose Points
x y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in3l

# 2 4099.56 cm 430.53 cm
134 ft 6.0 in14 ft 1.5 in

z
960.2 cm

ft 6.0 in
0 cm

0.0 in

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
I-135
Kr-85
Kr-85m

curies
2.1338e-007
1.6819e-001

1 .2815e-001
3 .3651e-003
4 .2801e-004
3. 0435e-003
5 .3180e-005

3 .1690e-006
5 .7933e-005
3. 2370e-005
2. 3543e-001
6 .1049e-002
1 .7779e-001
4 .7508e+002
5. 6289e+000
5.6771e+001

5.6084e-002
3.9777e+002
2.5550e-003

Library : Grove
beccruerels uCi/cm 3

7.8950e+003 3.2320e-011
6.2231e+009 2.5476e-005

4.7414e+009 1.9410e-005
1.2451e+008 5.0970e-007
1.5836e+007 6.4830e-008
1.1261e+008 4.61DOe-007
1.9676e+006 8.0550e-009
1.1725e+005 4.8000e-010
2.1435e+006 8.7750e-009
1.1977e+006 4.9030e-009
8.7109e+009 3.5660e-005
2.2588e+009 9.2470e-006
6.5784e+009 2.6930e-005
1.7578e+013 7.1960e-002
2.0827e+011 8.5260e-004
2.1005e+012 8.5990e-003

2.0751e+009 8.4950e-006
1.4718e+013 6.0250e-002
9.4535e+007 3.8700e-007

Ba/cm3

1.1958e-006
9.4260e-001

7. 1817e-00i
1 .8859e-002

2. 3987e-003
1. 7057e-002
2. 9804e-004
1. 7760e-005
3 .2468e-004
1. 814!e-004
1. 3194e+000
3. 4214e-001
9. 9641e-001
2.6625e+003
3. 1546e+001
3. 1816e+002

3.1431e-001
2.2293e+003
1.4319e-002
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w Nuclide
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

cu ries

1.3389e-006
1.1309e-001
6.4080e-011

7. 4933e-003
1. 5568e-003
4. 5845e-004
1. 3283e-002
1 3237e-003
3. 00Oe-003
9. 2627e-006
9 .9163e-007

1 5819e-006
3. 8992e-004
1. 9219e-003
1. 6264e-002
1. 9819e-003
6. 9124e-003
1. 6307e-002
3 .7467e-009
6. 9124e-003
9. 2957e-003
1. 4425e-008
7. 9159e-002
1. 0656e-002
9. 6720e-005

7. 6782e-003
1. 2062e-002
3 .2099e-003
1. 0834e-002
1 .2531e-002
4 .7541e-003
1. 3369e-001
4. 3686e+004
1. 4313e+002
6. 9124e-003
1 .3052e-003
2 .5002e-009

1 1956e-006
1. 4947e-003
3. 0112e-005

becquerels

4.9539e+004
4.1844e+009
2.3709e+000

2 .7725e+008
5 .7600e+007
1. 6963e+007
4. 9148e+008
4. 8977e+007
1. l100e+008
3. 4272e+005
3.6690e+004
5 .8529e+004
1. 4427e+007
7. 1109e+007
6.0178e+008
7. 3332e+007
2. 5576e+008
6. 0336e+008
1. 3863e+002
2.5576e+008
3 .4394e+008
5 .3374e+002

2. 9289e+009
3.9426e+008
3.5786e+006

2.8409e+008
4.4629e+008
1.1877e+008
4.0086e+008
4.6364e+008
1.7590e+008
4.9466e+009
1.6164e+015
5 .2959e+012
2.5576e+008
4. 8293e+007
9. 2507e+001
4.4238e+004
5. 5304e+007
1. 1141e+006

UCi/cm3

2.0280e-010
1.7130e-005
9.7060e-015

1. 1350e-006
2 .3580e-007
6. 9440e-008
2.0120e-006
2. 0050e-007
4 5441e-007
1 .4030e-009
1.5020e-010
2. 3960e-010
5. 9060e-008
2. 9110e-007
2. 4635e-006
3.0020e-007
1. 0470e-006
2 .4700e-006

5. 6750e-013
1. 0470e-006
1. 4080e-006
2. 1850e-012
1. 1990e-005
1. 6140e-006
1. 4650e-008

1. 1630e-006
1.8270e-006
4. 8620e-007
1 .6410e-006

1. 8980e-006
7 .2010e-007
2. 0250e-005
6. 6170e+000
2 .1680e-002

1.0470e-006
1,9770e-007
3.7870e-013
1.8110e-010
2.2640e-007
4.5610e-009

Bp /cm 3

7.5036e-006
6.3381e-001
3.5912e-010

4.1995e-002
8.7246e-003
2.5693e-003
7.4444e-002
7.4185e-003
1 6813e-002
5 .1911e-005

5 .5574e-006

8. 8652e-006
2 1852e-003
1 .0771e-002

9 .1150e-002

1. 1107e-002
3.8739e-002
9. 1390e-002
2 .0998e-008
3. 8739e-002
5. 2096e-002
8. 0845e-008
4. 4363e-001
5. 9718e-002
5 4205e-004

4. 3031e-002
6. 7599e-002
1 7989e-002
6. 0717e-002
7.0226e-002
2. 6644e-002
7 .4925e-001

2 .4483e+005

8. 0216e+002
3.8739e-002
7. 3149e-003
1. 4012e-008
6 .7007e-006
8. 3768e-003
1.6876e-004

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
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Run Time:
Duration:

9:50:36 AM
00:00:22

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2 .0
3.0

Activity
photons/sec

4 .717e+04
8. 135e+07
7 .765e+14
2. 565e+08
6. 513e+08
2. 943e+08
5. 937e+14
5. 824e+08
1.684e+10
5. 963e+12
1. 168e+12
1. 432e+13
2. 045e+12
1. 787e+12
6. 908e+11
1. 152e+11
8 .959e+10
7 117e+09
1 . 490e+08

Fluence Rate
MeV/cm2 /sec
No Buildup

0 000e+00
0. O00e+00
3. 663e-10.3
1. 297e-55
6 .283e-36
1 .200e-27
3. 876e-14
3 .397e-17
1 .241e-12

1. 564e-08
2 372e-07
5 043e-05
5. 971e-05
2 .745e-04
1. 302e-03
1 373e-03
2 .344e-02

1. 274e-02
2 .685e-03

4.193e-02TOTALS: 1.396e+15

Q erov
MeV

0.015
0 .02
0.03
0 .04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:SQ

Fluence Rate
MeV/cm2 /sec

With Buildup
6. 269e-31
3. 068e-27
5. 551e-19
1. 619e-24
3. 732e-23
8. 504e-23
5. 985e-10
4. 473e-13
8 .645e-09
5.128e-05
2 . 373e-04

.2.162e-02

1. 381e-02
3 945e-02
9. 407e-02
6. 087e-02
4. 823e-01
1. 652e-01
2. 049e-02

8.981e-01

# 2 - (4099.
Fluence Rate
MeV/cm 2 /sec

With Buildup
4.083e-31
1. 998e-27
3. 615e-19
1. 054e-24
2 431e-23
5 512e-23
3 036e-10
2. 282e-13
4. 454e-09
2. 657e-05
1. 240e-04
I. 136e-02
7. 295e-03
2. 094e-02
5. 034e-02
3 . 279e-02
2 .632e-01
9 105e-02
1. 144e-02

4.886e-01

Exposure Rate
mR/hr

No Buildup
0. O00e+00
0. O00e+00

3.630e-105
5. 737e-58
1.674e-38
2 .384e-30
6. 134e-17
5 .198e-20
2. 043e-15
2 .761e-11
4. 499e-10
9 .827e-08

1 .172e-07

5. 358e-07
2 .476e-06
2. 530e-06
3. 944e-05
1. 971e-05
3. 643e-06

6.854e-05

56,430.53,0) cm
Exposure Rate

mR/hr
No Buildup
0.000e+00
0. 000e+00
1.804e-105
2 . 848e-58
8. 351e-39
1. 196e-30
3. 103e-17
2. 643e-20
1. 047e-15
1. 422e-l1
2.335e-i0
5. 132e-08
6. 154e-08.
2. 826e-07
1 .316e-06

1. 354e-06
2 .138e-05
1.078e-05
2. 019e-06

3.725e-05

Results - Dose Point

Exposure Rate
mR/hr

With Buildup
5 377e-32
1. 063e-28
5. 501e-21
7. 161e-27
9 943e-26
1. 689e-25
9 . 472e-13
6. 844e-16
1. 424e-11
9 .050e-08

4 .502e-07

4 .212e-05
2 .710e-05

7 . 700e-05
1 .789e-04

1. 122e-04
8. 114e-04
2. 555e-04
2.780e-05

1.533e-03

Exposure Rate
m___/hr

With Buildup
3.502e-32
6. 921e-29
3. 583e-21
4. 664e-27
6. 476e-26
1. 095e-25
4 .804e-13

3 .491e-16

7 335e-12
4. 689e-08
2 .351e-07
2. 214e-05
1 .432e-05
4. 088e-05
9. 575e-05
6. 045e-05
4. 429e-04
1. 408e-04
1 .552e-05

8.330e-04

Activity
photons/sec

4.717e+04
8. 135e+07
7.765e+14
2.565e+08
6.513e+08
2. 943e+08
5.937e+14
5.824e+08
1.684e+10
5.963e+12
1.168e+12
1. 432e+13
2. 045e+12
1. 787e+12
6. 908e+11
1. 152e+11
8. 959e+10
7. 117e+09
1. 490e+08

I.396e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 .000e+00

0 . 000e+00
1. 820e-103
6. 439e-56
3. 135e-36
6. 022e-28
1. 961e-14
1. 728e-17
6 .359e-13
8. 057e-09
1 .231e-07
2 634e-05
3. 135e-05
1. 448e-04
6 920e-04
7 346e-04
1 .271e-02
6. 974e-03
1. 488e-03

2 .280e-02
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File Ref:

Date:

By:

Checked:

Case Title: Case 11 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF- 240.0 HR

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.0e+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 62 ft 12.0 in
Height 861.06 cm 28 ft 3.0 in

Dose Points
x Y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in3!

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2

ft 6.0
0

0.0

cm
in
cm
in

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
I-132
1-133
1-134
1-135
Kr-85
Kr-85m

curies
6.8331e-008
5.0795e-002

2.8270e-002
9. 0514e-004
6. 7077e-006
9. 1703e-004
1.5845e-005
9. 6786e-007
1. 6697e-005
9 .8701e-006
7. 0708e-002
1.3429e-002
5. 3695e-002
2. 6124e+002
1. 2947e+000
4. 3144e-001

1.4313e-008
3.8523e+002

Library : Grove
becquerels uCi/cm3

2.5283e+003 1.0350e-011
1.8794e+009 7.6938e-006

1.0460e+009 4.2820e-006
3.3490e+007 1.3710e-007
2.4818e+005 1.01 6 0e-009
3.3930e+007 1.3890e-007
5.8626e+005 2.4000e-009
3-5811e+004 1.4660e-010
6.1777e+005 2.5290e-009
3.6519e+005 1.4950e-009
2.6162e+009 1.0710e-005
4.9686e+008 2.0340e-006
1.9867e+009 8.1330e-006
9.6660e+012 3.9570e-002
4.7903e+010 !9610e-004
1.5963e+010 6.5350e-005

5.2959e+002 2.1680e-012
1.4254e+013 5.8350e-002

Bq/cm3

3.8295e-007
2.8467e-001

1. 5843e-001
5 .0727e-003

3 .7592e-005
5. 1393e-003
8. 88OOe-005
5. 4242e-006
9. 3573e-005
5. 5315e-005
3. 9627e-001
7. 5258e-002
3 .0092e-001

1. 4641e+003
7. 2557e+000
2. 4180e+000

8.0216e-008
2.1590e+003
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Nuclide
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-8 6
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

3.1914e-001

5.0466e-004
4 .7165e-004
9. 5928e-005
6 .9454e-004

3 .0838e-004
9. 0391e-004
2. 8336e-006
3.. 0396e-007
4. 8353e-007
1. 1910e-004
4. 6472e-004
4. 4717e-003
3. 600ie-005
2. 0896e-003
4.4835e-003

2.0896e-003
9.6456e-004

2.2275e-002
3.2548e-003
8.0875e-010

5.1740e-004
1. 8875e-003
9. 5598e-004
2. 9260e-003
3. 3842e-003
5. 2163e-005
1 .1402e-002

1. 9040e+004
2. 2903e-003
3.0290e-003
3. 7150e-004

1.8664e-011
4.2801e-004
2.5061e-008

becauerels

1.1808e+010

1.8672e+007
1. 7451e+007
3 .5493e+006

2 .5698e+007

1. 1410e+007
3. 3445e+007
1. 0484e+005
1.1246e+004
1.7891e+004
4.4067e+006
1.7195e+007
1.6545e+008
1.3320e+006
7.7313e+007
1.6589e+008

7.7313e+007
3.5689e+007

8.2419e+008
1.2043e+008
2.9924e+001

1. 9144e+007
6 .9839e+007

3. 5371e+007
.0826e+008

1. 2522e+008
1. 9300e+006
4. 2186e+008
7 .0449e+014

8 .4739e+007
1. 1207e+008
1 .3745e+007

6.9057e-001
1.5836e+007
9.2727e+002

uCi /cm 3

4.8340e-005

7.6440e-008
7. 1440e-008
1 .4530e-008
1.0520e-007
4 .6710e-008

1. 3691e-007
4 .2920e-010
4.6040e-011
7.3240e-011
1. 8040e-008
7. 0390e-008
6.773le-007
5.4530e-009
3 .1650e-007

6. 7910e-007

3.1650e-007
1.4610e-007

3.3740e-006
4.9300e-007
1.2250e-013

7. 8370e-008
2. 8590e-007
1 .4480e-007

4.4320e-007
5. 1260e-007
7 .9010e-009
1. 7270e-006
2. 8840e+000
3 4690e-007
4 5880e-007
5. 6270e-008

2.8270e-015
6.4830e-008
3.7960e-012

Bci/cm 3

1.7886e+000

2.8283e-003
2. 6433e-003
5. 3761e-004
3. 8924e-003
1.7283e-003
5. 0658e-003
1 5880e-005
1.7035e-006
2 7099e-006
6. 6748e-004
2. 6044e-003
2. 5061e-002
2 .0176e-004

1 .1710e-002

2. 5127e-002

1.1710e-002
5.4057e-003

1.2484e-001
1.824!e-002
4.5325e-009

2. 8997e-003
1. 0578e-002
5. 3576e-003
1 .6398e-002

1 8966e-002
2 .9234e-004

6. 3899e-002
1.0671e+005
1.2835e-002
1. 6976e-002
2. 0820e-003

1.0460e-010
2.3987e-003
1.4045e-007

Buildup
The material reference is,: Source

0
Integration Parameters

X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
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Duration

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

9:50:59 AM
0 00:00:22

Activity
photons/sec

1.428e+04
1. 616e+07
3. 384e+14
9. 905e+07
5. 596e+07
6. 292e+07
2. 588e+14
6. 119e+07
3. 675e+08
5. 277e+11
6. 356e+11
7. 847e+12
1. 281e+11
7. 893e+11
2 .279e+ii
1. 628e+10
1. 914e+10
1. 675e+09
4 .205e+08

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. O00e+00
0.O00e+00

1.596e-103
5.009e-56
5 .398e-37
2. 567e-28
i.690e-14
3.570e-18
2 .707e-14
1. 384e-09
1. 290e-07
2 .764e-05
3 . 7 41e-06
1. 213e-04
4. 294e-04
1 . 940e-04
5. 008e-03
2. 999e-03
7. 577e-03

Fluence Rate
MeV/cm 2 /sec

With Buildup
1. 898e-31
6. 096e-28
2. 419e-19
6 .252e-25

3 .207e-24

1. 818e-23
2. 609e-10
4 .700e-14

1. 886e-10
4. 537e-06
1. 291e-04
1. 185e-02
8. 650e-04
1. 743e-02
3. 103e-02
8 .601e-03

1. 030e-01
3. 889e-02
5 . 783e-02

Exposure Rate
. mR/hr
No Buildup
0.000e+00
0.O00e+00
1.582e-105
2.215e-58
1. 438e-39
5. 098e-31
2. 674e-17
5. 461e-21
4. 458e-17
2. 443e-12
2. 447e-10
5. 386e-08
7. 344e-09
2. 367e-07
8. 167e-07
3 576e-07
8. 425e-06
4. 638e-06
1 .028e-05

Exposure Rate
mR/hr

With Buildup
1. 628e-32
2. 12e-29
2. 397e-21
2 .765e-27
8. 542e-27
3. 611e-26
4 .129e-13

7 .19!e-17

3. 106e-13
8. 008e-09
2. 449e-07
2 309e-05
1. 698e-06
3. 402e-05
5. 902e-05
1. 585e-05
1 .734e-04

6. 014e-05
7. 846e-05

TOTALS: 6.074e+14 1. 636e-02 2. 697e-01 2 .482e-05 4. 459e-04

*erqV
MeV

0. 015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0 .15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:0

Results - Dose Point # 2 - (4099.56,430.53,0) cm
Activity

photons/sec

1 .428e+04
1 616e+07
3 .384e+14
9. 905e+07
5 596e+07
6. 292e+07
2 588e+14
6 119e+07
3 675e+08
5. 277e+ii
6. 356e+11
7. 847e+12
1. 281e+11
7. 893e+11
2 279e+11
1. 628e+10
1 .914e+10
1.675e+09
4.205e+08

6 . 074e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. O00e+00
0 .O00e+00

7.932e-104
2 .487e-56
2. 693e-37
1 .288e-28
8. 548e-15
1. 815e-18
1. 388e-14
7. 130e-l0
6.+ 697e-08
1.444e-05
.1.964e-06
6.397e-05
2 .283e-04
1.038e-04
2.715e-03
1.641e-03
4.200e-03

8. 969e-03

Fluence Rate
MeV/cm2 /sec
With Buildup

1. 236e-31
3 .970e-28
1. 576e-19
4. 072e-25
2. 088e-24
1. 178e-23
1 .323e-10
2 398e-14
9 .718e-11
2. 351e-06
6. 743e-05
6. 228e-03
4 . 571e-04
9 253e-03
1. 661e-02
4 .634e-03

5. 624e-02
2 . 143e-02
3. 228e-02

1.472e-01

Exposure Rate
mR/hr

No Buildup
0.O00e+00
0. 000e+O0
7.861e-106
1.100e-58
7. 175e-40
2. 557e-31
1.353e-17
2.777e-21
2.285e-17
1.258e-12
1.270e-10
2.813e-08
3.856e-09
1.,249e-07
4.342e-07
1. 914e-07
4 . 568e-06
2. 538e-06
5. 699e-06

1.359e-05

Exposure Rate
mR_/_hr

With Buildup
. 060e-32

1 375e-29
1. 561e-21
1 .801e-27

5. 563e-27
2 341e-26
2. 094e-13
3 668e-17
1. 600e-13
4. 149e-09
1. 279e-07
1. 213e-05
8. 972e-07
1. 806e-05
3. 159e-05
8 .542e-06

9. 462e-05
3 314e-05
4 379e-05

2 .429e-04
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File Ref:
Date:

By:
Checked:

Case Title: Case 12 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF- 480.0 HR

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.0e+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 62 ft 12.0 in
Height 861.06 cm 28 ft 3.0 in

Dose Points
x y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in31

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2

ft 6.0
0

0.0

cm
in
cm
in

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm 3  Air 0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132.
1-133
1-134
1-135
Kr-85
Kr-85m

curies
5.4956e-008
3.7917e-002

1.2253e-002
5.4625e-004
3.2403e-008
6.6813e-004
1. 1342e-005
7 2226e-007
1. 1309e-005
7. 3481e-006
5. 2348e-002
5. 9088e-003
4. 0081e-002
9. 7710e+001
1. 1527e-001
1. 2848e-004

3.6622e+002

Library : Grove
becMuerels uCi/cmr
2.0334e+003 8.3241e-012
1.4029e+0 09 5.7432e-006

4.5338e+008 1.8560e-006
2.0211e+007 8.2740e-008
1.1989e+003 4.9080e--012
2.4721e+007 1.0120e-007
4,1967e+005 1.7180e-009
2.6724e+004 1.0940e-010
4.1844e+005 1.7130e-009
2.7188e+005 1.1130e-009
1.9369e+009 7.9290e-006
2.1863e+008 8.9500e-007
1.48 3 0e+ 0 09 6.0710e-006
3.6153e+012 1.4800e-002
4.2651e+00 9 1.7460e-005
4..7536e+006 1.9460e-008

1.3550e+013 5.5470e-002

Ba/cm3

.3.0799e-007
2.1250e-001

6.8672e-002
3.0614e-003
1.8160e-007
3.7444e-003
6.3566e-005
4.0478e-006
6.3381e-005
4.1181e-005
2.9337e-001
3.3115e-002
2.2463e-001
5.4760e+002
6.4602e-001
7.2002e-004

2.0524e+003
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w Nuclide
Kr-87
Kr788
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb- 86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-i 06
Sb-127
Sb-129
Sr-89
SrZ90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

Cu ries

1.422le-002

3. 0317e-005
3 .4284e-004
3. 8120e-005
2 .7333e-005
1. 3851e-004
6 .5857e-004

2.1186e-006
2 .2718e-007
3.6120e-007
8. 8864e-005
2. 3939e-004
2. 7998e-003
2 .43 4 8e-007
1. 5317e-003
2. 8072e-003

1.5317e-003
1.1904e-004

1.4505e-002
2.4296e-003

3 .1082e-005

8. 0017e-004
6. 7407e-004
1.7786e-003
2. 0565e-003
1. 5218e-007
1. 0147e-003
4. 6115e+003
1.9978e-011
2 .4296e-003
2. 4652e-004

2.8693e-004
9.9361e-013

becouerels

5.2617e+008

1. 1217e+006
1. 2685e+007
1. 4104e+006
1. 0113e+006
5. 1249e+006
2. 4367e+007
7. 8388e+004
8. 4055e+003
1.3364e+004
3.2880e+006
8. 8575e+006
1.0359e+008
9 .0089e+003

5.6672e+007
1.0387e+008

5.6672e+007
4.4043e+006

5.3667e+008
8.9894e+007

1.1501e+006
2. 9606e+007
2. 4941e+007
6 .5808e+007

7. 6092e+007
5. 6306e+003
3 .7545e+007
1. 7063e+014
7.3918e-001
8.9894e+007
9.1213e+006

1.0616e+007
3.6764e-002

uCi /cm 3

2.1540e-006

4.5920e-009
5.1930e-008

'5.7740e-009
4.1400e-009
2.0980e-008
9 9753e-008
3.2090e-010
3.4410e-011
5. 4710e-011
1 .3460e-008

3 .6260e-008

4. 2408e-007
3 .6880e-011
2 .3200e-007
4 .2520e-007

2.3200e-007
1.8030e-008

2.1970e-006
3.6800e-007

4. 7080e-009
1 .2120e-007
1. 0210e-007
2 .6940e-007

3. 1150e-007
2 .3050e-011
1. 5370e-007
6. 9850e-001
3. 0260e-015
3. 6800e-007
3.7340e-008

4.3460e-008
1.5050e-016

Bp/cm3

7.9698e-002

1. 6990e-004
1. 9214e-003
2. 1364e-004
1. 5318e-004
7 .7626e-004
3 .6909e-003

1. 1873e-005
1. 2732e-006
2 .0243e-006

4. 9802e-004
1.3416e-003
1.5691e-002
1.3646e-006
8.5840e-003
1.5732e-002

8.5840e-003
6. 6 7 11e-004

8. 1 2 89e-002
1.3616e-002

1. 7 420e-004
4.4844e-003
3. 7777e-003
9. 9678e-003
1.1525e-002
8. 5 2 85e-007
5.6869e-003
2. 5 8 4 5e+004
1. 1196e-010
1. 3616e-002
1. 3816e-003

1.6080e-003
5.5685e-012

0

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
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Run Time:
Duration:

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2

0.O3

0.4
0.5
o.6
0.8
1.0
1.5
2.0
3.0

wTALS:

8:22:13 AM
00:00:21

Activity
photons/sec

1.038e+04
8 . 991e+06
8 .202e+13
3 929e+07
5 312e+06
2 .745e+07
6 271e+13
4. 886e+06
8 .648e+07

1. 311e+1l
2. 366e+1i
2 934e+12
7 .336e+10
2.795e+11
7.145e+10
1.581e+09
1.220e+09
1.448e+08
1.874e+07

1.485e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0. 000e+00

3 .869e-104

1. 987e-56
5 .124e-38
1. 120e-28
4. 095e-15
2 .850e-19

6. 37!e-15
3. 439e-10
4 802e-08
1. 034e-05
2 .142e-06

4 .295e-05
1 .346e-04
1. 884e-05
3. 192e-04
2. 593e-04
3 .376e-04

1.125e-03

Fluence Rate
MeV/cm 2 /sec

With Buildup
1. 379e-31
3 . 391e-28
5 .863e-20
2 . 480e-25
3. 044e-25
7. 932e-24
6. 323e-11
3 .753e-15
4. 439e-11
1. 127e-06
4 805e-05
4. 431e-03
4 .953e-04

6. 172e-03
9. 731e-03
8 .356e-04
6. 568e-03
3 .363e-03
2 .577e-03

3.422e-02

Exposure Rate
mR /hr

No Buildup
0 .000e+00

0 .000e+00
3. 834e-106
8. 786e-59
1. 365e-40
2. 224e-31
6.480e-18
4 .361e-22
1. 049e-17
6. 069e-13
9. 109e-11
2. 014e-08
4 .205e-09
8. 383e-08
2. 561e-07
3 .473e-08

5. 371e-07
4 010e-07
4.58!e-07

1.795e-06

EC-RADN-1129
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Exposure Rate

With Buildup
1.183e-32
1. 175e-29
5. 811e-22
1 .097e-27

8. 108e-28
1. 575e-26
1. 00le-13
5 .742e-18
7. 310e-14
1. 990e-09
9. 115e-08
8. 634e-06
9 .721e-07
1 .205e-05
1. 851e-05
1. 540e-06
1. 105e-05
5 .200e-06

3.496e-06

6.154e-05

Exposure Rate
mR/hr

With Buildup
7.705e-33
7.650e-30
3 .785e-22
7.142e-28
5.281e-28
1. 021e-26
5. 075e-14
2.929e-18
3 .766e-14
1.031e-09
4.761e-08
4.538e-06
5.137e-07
6.396e-06
9. 905e-06
8.298e-07
6.032e-06
2. 865e-06
1.95ie-06

Results - Dose Point
Activity

Thotons/sec

1.038e+04
8. 991e+06
8.202e+13
3. 929e+07
5. 312e+06
2 .745e+07
6 .271e+13
4. 886e+06
8. 648e+07
1. 311e+1l
2 .366e+11

2 .934e+12
7 .336e+10
2 .795e+11
7. 145e+10
1. 581e+09
1.220e+09
1.448e+08
1.874e+07

1.485e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0. 000e+00
1. 923e-104
9. 862e-57
2. 556e-38
5. 617e-29
2. 071e-15
1. 449e-19
3 .265e-15
1. 771e-!0
2. 493e-08
5- 400e-06
1. 125e-06
2 .265e-05
7. 159e-05
1 008e-05
1 .731e-04
1. 419e-04
1. 872e-04

# 2 - (4099.56,430.53,0) cm
Fluence Rate Exposure Rate
MeV/cm2 /sec mR/hr

With Buildup No Buildup
8.984e-32 0.000e+00
2.208e-28 0.000e+00
3.819e-20 1.905e-106
1.615e-25 4.362e-59
1.982e-25 6.810e-41
5.140e-24 1.116e-31
3.207e-11 3.278e-18
1.915e-15 2.218e-22
2.287e-11 5.377e-18
5A84!e-07 3.126e-13
2.510e-05 4.728e-11
2.329e-03 1.052e-08
2.617e-04 2.208e-09
3.277e-03 4.422e-08
5.207e-03 1.362e-07
4.501e-04 1.859e-08
3.585e-03 2.912e-07
1.853e-03 2.195e-07
1.438e-03 2-539e-07

6.130e-04 1 . 843e-02 9 .763e-07 3.308e-05
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File Ref:
Date:

By:
Checked:

Case Title: Case 13 RB-CR
Description: REACTOR BUILDING TO CONTROL RM -SOURCE BF- 720.0 HR

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.0e+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 62 ft 12.0 in
Height 861.06 cm 28 ft 3.0 in

Dose Points
x Y

# 1 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in3l

# 2 4099.56 cm 430.53 cm
134 ft 6.0 inl4 ft 1.5 in

z
960.2 cm

ft 6.0 in
0 cm

0.0 in

0

Shields
Shield Name Dimension Material Density

Source 6.60e+09 cm3  Air '0.00122
Shield 1 91.44 cmMixed ->2.35122

Air 0.00122
Concrete2.35

Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am- 241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m

curies
4.3963e-008
2.8305e-002

5.3127e-003
3.2964e-004
1.5653e-009
4. 8723e-004
8. 1205e-006
5. 3899e-007
7 .6584e-006

5. 4691e-006
3. 8747e-002
2.6005e-003
2. 9921e-002
3. 6972e+001
1 .0260e-002
3.872le-008

3.4806e+002

beccauerels
1.6266e+003
1.0473e+009

1. 9657e+008
1. 2197e+007
5 .7918e+001
1. 8028e+007
3. 0046e+005
1. 9943e+004
2.8336e+005
2.0236e+005
1. 4337e+009
9. 6220e+007
1.1071e+009
1. 3679e+012
3 .7961e+008
1. 4327e+003

1.2878e+013

uCi/cm3

6.6590e-012
4.2873e-006

8.0470e-007
4.9930e-008
2 .3710e-013

7 3800e-008
1. 2300e-009
8. 1640e-011
1. 1600e-009
8. 2840e-010
5.8690e-006
3 .9390e-007

4. 5320e-006
5 .6000e-003

1. 5540e-006
5 .8650e-012

5.2720e-002

Bq/cm3

2.4638e-007
1.5863e-001

2.9774e-002
1.8474e-003
8.7727e-009
2.7306e-003
4.5510e-005
3. 0207e-006
4. 2920e-005
3 .0651e-005

2 .1715e-001

1. 4574e-002
1. 6768e-001
2.0720e+002
5. 7498e-002
2. 1700e-007

1.9506e+003.
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0

0

Nuclide
Kr-87
Kr-88
La- 14 0
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

6.1716e-003

1.8208e-006
2. 4619e-004
1.5145e-005
1. 0755e-006
6. 2059e-005
4. 8026e-004
1. 5845e-006
1 .6974e-007
2 .6983e-007

6. 6285e-005
1 .2333e-004

1. 7528e-003
1. 6466e-009
1.1230e-003
1.7575e-003

1.1230e-003
1.4696e-005

9.4475e-003
1.8136e-003

1.8671e-005
4 9634e-004
4. 7277e-004
1. 0808e-003
1. 2498e-003
4. 4412e-010
9. 0316e-005
1. 1263e+003

1.8235e-003
1.6360e-004

1.9232e-004

beccruerels

2.2835e+008

6.7371e+004
9. 1091e+006
5. 6037e+005
3. 9793e+004
2. 2962e+006
1 .7770e+007
5. 8626e+004
6 .2803e+003
9. 9836e+003
2 .4525e+006
4. 5631e+006
6. 4855e+007
6. 0922e+001
4. 1551e+007
6. 5026e+007

4.1551e+007
5.4376e+005

3.4956e+008
6.7103e+007

6. 9081e+005
1. 8365e+007
1. 7493e+007
3. 9988e+007
4. 6241e+007
1. 6432e+001
3 .3417e+006
4.1673e+013

6.7469e+007
6.0532e+006

7.1158e+006

zicm3

9.3480e-007

2.7580e-010
3.7290e-008
2.2940e-009
1.6290e-010
9.4000e-009
7.2745e-008
2. 4000e-010
2. 5710e-011
4. 0870e-011
1. 0040e-008
1 .8680e-008

2 .6550e-007

2 .4940e-013

1. 7010e-007
2. 6620e-007

1.7010e-007
2.2260e-009

1.4310e-006
2.7470e-007

2. 8280e-009
7 5180e-008
7. 1610e-008
1.6370e-007
1. 8930e-007
6. 7270e-014
1. 3680e-008
1 .7060e-001

2.7620e-007
2.4780e-008

2.9130e-008

Bq/cm3

3.4588e-002

1.0205e-005
1. 3797e-003
8. 4878e-005
6 .0273e-006
3 .4780e-004

2 .6916e-003
8 .8800e-006

9 .5127e-007
1. 5122e-006
3 .7148e-004
6 .9116e-004

9 .8235e-003
9 .2278e-009
6.2937e-003
9.8494e-003

6.2937e-003
8.2362e-005

5.2947e-002
1.0164e-002

1.0464e-004
2 .7817e-003
2. 6496e-003
6. 0569e-003
7. 0041e-003
2. 4890e-009
5 .0616e-004

6. 3122e+003

1.0219e-002
9.1686e-004

1.0778e-003

Buildup
The material reference is : Source

0
Integration Parameters

X Direction
Y Direction
Z Direction

20
20
20

Results - Dose Point # 1 - (4099.56,430.53,960.2) cm
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Activity
NeV photons/sec

0.015 7.452e+03
0.02 5.607e+06
0.03 2.005e+13
0.04 2.527e+07
0.05 6.810e+05
0.06 1.209e+07
0.08 1.533e+13
0.1 1 .352e+06

0.15 3.681e+07
0.2 3 .330e+10
0.3 8 .950e+10
0.4 1.l10e+12
0.5 6.116e+10
0.6 1.055e+11
0.8 2 .656e+i10
1.0 2.737e+08
1.5 3 .207e+08
2.0 1 .456e+07
3.0 8 .131e+06

TOTALS: 3.681e+13

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 .O00e+00

0. 000e+.00
9.460e-105
1.278e-56
6. 569e-39
4. 932e-29
1. 001e-15
7. 888e-20
2. 712e-15
8.735e-il
1. 817e-08
3 .912e-06
1.786e-06
1. 621e-05
5 004e-05
3 .261e-06
8. 392e-05
2 606e-05
1. 465e-04

3.317e-04

Fluence Rate
MeV/cm 2 /sec
With Buildup

9.905e-32
2.115e-28
1 .434e-20
1.595e-25
3.902e-26
3.494e-24
1.546e-11
1.039e-15
1.889e-11
2.864e-07
1.818e-05
1. 677e-03
4.129e-04
2.330e-03
3 . 617e-03
1.446e-04
1.727e-03
3.380e-04
1.118e-03

1.138e-02

Exposure Rate
mR/hr

No Buildup
0.O00e+00
0 . O00e+00

9.375e-107
5.651e-59
1.750e-41
9. 796e-32
1.584e-18
1.207e-22
4. 465e-18
1. 542e-13
3. 446e-11
7 .622e-09

3 . 506e-09
3 164e-08
9. 519e-08
6 .01le-09

1.412e-07
4.030e-08
1.988e-07

5.243e-07

Exposure Rate
mR/hr

With Buildup
8 496e-33
7 .325e-30
1.421e-22
7 .054e-28
1. 040e-28
6. 939e-27
2. 446e-14
1 .589e-18

3 .lle-14

5 .054e-10

3 .448e-08

3 .267e-06
8 .105e-07

4. 547e-06
6. 879e-06
2. 665e-07
2. 905e-06
5 .226e-07
1. 517e-06

2. 075e-05

Exposure Rate
mR/hr

With Buildup
5.533e-33
4.770e-30
9.254e-23
4. 594e-28
6. 770e-29
4. 497e-27
1. 241e-14
8. 106e-19
1. 603e-14
2 619e-10
1. 80le-08
1.717e-06
4 .283e-07

2.414e-06
3.681e-06
1.436e-07
1.586e-06
2.880e-07
8.468e-07

Oergy
MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0

Results - Dose Point
Activity

photons/sec

7 452e+03
5 607e+06
2. 005e+13
2. 527e+07
6 .810e+05

1 209e+07
1. 533e+13
1 . 352e+06
3 .681e+07

3 330e+l0
8 950,e+10
1 .l10e+12

6. 116e+10
1. 055e+11
2 656e+10
2 . 737e+08
3 .207e+08
1. 456e+07
8. 131e+06

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0. 000e+00
4.70le-l05
6 . 343e-57
3 .278e-39
2 .474e-29
5. 063e-16
4. 011e-20
1. 390e-15
4. 500e-1l
9. 430e-09
2. 043e-06
9 . 377e-07
8 .551e-06

2. 661e-05
1 . 745e-06
4 . 550e-05
1. 426e-05
8. 123e-05

# 2 - (4099.56,430.53,0) cm
Fluence Rate Exposure Rate
MeV/cm 2 /sec mR/hr

With Buildup No Buildup
6.451e-32 0.000e+00
1.377e-28 0.000e+00
9.337e-21 4.659e-107
1.039e-25 2.805e-59
2.542e-26 8.731e-42
2.264e-24 4.914e-32
7.839e-12 8.012e-19
5.298e-16 6.137e-23
9.734e-12 2.289e-18
1.484e-07 7.942e-14
9.495e-06 1.789e-21
8.812e-04 3.98!e-09
2 .182e-04 1.841e-09
1.237e-03 1.669e-08
1.935e-03 5.061e-08
7.790e-05 3.217e-09
9.425e-04 7.655e-08
1.862e-04 2.206e-08
6.241e-04 1.102e-07

3.681e+13 1.809e-04 6. 112e-03 2 . 852e-07 1.112e-05
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Page
DOS File:, Date:

Time:
Duration:

1
2TB01667.MS5
June 26, 2008
9:24:32 AM
00:00:09

EC-RADN- 1129
Page 177

File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 0.1667 Hours

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
X Y z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 i215 ft 3.1 in

Shields
Shield Name Dimension Material Density

Source l.1 3 e+ll cm 3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

0
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Ba-137m
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Xr-85
Kr-85m
Kr-87
Kr-88
Rb-86
Xe-133
Xe-135

curies
2 0283e-001
2. 8486e-001
9. 0908e-002
2.144le-001
1. 3275e+000
1. 8632e+000
2 .7467e+000
2. 6708e+000
2. 5757e+000
4 .3370e-002
7. 6591e-001
1. 4351e+000
2 .0988e+000

2. 6878e-003
6. 2127e+000
2.0626e+000

beccquerels
7. 5049e+009
1. 0540e+010
3. 3636e+009
7. 9333e+009
4. 9117e+010
6.8940e+010
1 .0163e+011

9.8820e+010
9. 5300e+010
1. 6047e+009
2. 8339e+010
5. 3098e+010
7. 7657e+010
9 .9449e+007

2. 2987e+011
7. 6315e+010

UCi/cm3

1.7908e-006
2.5150e-006
8.0260e-007
1.8930e-006
1.1720e-005
1 .6450e-005

2 .4250e-005
2 3580e-005
2 2740e-005
3. 8290e-007
6 .7620e-006
1 .2670e-005
1.8530e-005
2 .3730e-008
5. 4850e-005
1. 8210e-005

BQ/cm3

6. 6259e-002
9. 3055e-002
2. 9696e-002
7. 0041e-002
4. 3364e-001
6.0865e-001
8. 9725e-001
8 .7246e-001
8. 4138e-001
1 .4167e-002
2. 5019e-001
4. 6879e-001
6 .8561e-001
8 .7801e-004
2. 0294e+000
6. 7377e-001

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20



Fo~alormatioR Only
DOS File: 2TB01667.MS5
Run Date: June 26, 2008

EC-RADN-1129
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Run Time:
Duration:

nerqy
MeV

0.03
0.04
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

9:24:32 AM
00: 00: 09

Activity
photons/sec

1.217e+11
2.312e+08
4.192e+08
8. 586e+i0

1 669e+08
2. 939e+10
9. 463e+10
1. 580e+10
8. 848e+10
1 .277e+ii

1. 502e+11
2 842e+11
1. 106e+ll
9. 421e+10
6. 961e+i0
8. 024e+09

Fluence Rate
MeV/cm2 /sec
No Buildup

2. 182e-90
6.092e-48
2. 692e-24
6.415e-16
3.915e-16
3.019e-i1
2.079e-09
1.467e-08
9. 654e-07
8. 679e-06
4.308e-05
7. 189e-04
1 .395e-03
1. 769e-02
7. 097e-02
6. 332e-02

ResUlts
Fluence Rate
MeV/cm 2 /sec

With Buildup
1 592e-23
2 670e-25
1 776e-20
5. 571e-12
3 .041e-12

1 206e-07
4 104e-06
9. 536e-06
2. 847e-04
1. 439e-03
4. 559e-03
3. 991e-02
4. 888e-02
3. 009e-01
7. 819e-01
4. 225e-01

Exposure Rate
mR/hr

No Buildup
2 .162e-92

2 .694e-50

5. 348e-27
1. 015e-18
5. 989e-19
4. 972e-14
3. 670e-12
2 .782e-11
i.881e-09
1 .704e-08
8 .408e-08

1. 367e-06
2. 571e-06
2. 976e-05
1. 097e-04
8. 591e-05

Exposure Rate
mR/hr

With Buildup
1. 578e-25
1. 181e-27
3 - 527e-23
8. 816e-15
4 652e-15
1 .986e-10

7 . 243e-09
1.809e-08
5. 548e-07
2 . 825e-06
8. 898e-06
7. 591e-05
9. 009e-05
5. 062e-04
1. 209e-03
5 732e-04

TOTALS: 1.281e+12 1. 541e-01 1.600e+00 2 .295e-04 2 .467e-03

0

S
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page 1
DOS File: 2TBO-5.MS5

Date: June 26, 2008
Time: 9:24:23 AM

uration: 00:00:09

EC-RADN-11 2 9

Page 179
File Ref:

Date:
By:

Checked:

Case Title: TB Dose
Description: 2.5' Shield - 0.5 Hours

Geometry: 13 - Rectangular Volume'

x

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
X y- z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm3 . Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Ba-137m
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
Rb-86
Xe-133
Xe- 135

curies
i 6833e+000
2. 3639e+000
7. 5390e-001
1.7794e+000
1. 1054e+001
1. 4532e+001
2.2642e+001
1.7103e+001
2.0739e+001
4.3664e-001
7.3238e+000
1.2052e+001
1.9482e+001
2.2291e-002
6.2500e+001
2.0818e+001

becauerels
6. 2283e+010
8 .7463e+010
2 .7894e+010
6.5838e+010
4. 0899e+011
5. 3769e+011
8. 3775e+011
6. 3282e+011,

-7 6735e+011
1. 6156e+010
2 .7098e+011
4.4591e+011
7.2083e+011
8.2476e+008
2.3125e+012
7.7028e+011

uCi/cm3

1.4862e-005
2.0870e-005
6.6560e-006
1 ,5710e-005
9.7590e-005
1.2830e-004
1.9990e-004
1.51OOe-004
1.8310e-004
3.8550e-006
6.4660e-005
1.0640e-004
1.7200e-004
1.9680e-007
5.5180e-004
1.8380e-004

Ba/cm3

5. 4988e-001
7. 7219e-001
2. 4627e-001
5. 8127e-001
3 .6108e+000.

4 .7471e+000
7. 3963e+000
-5. 5870e+000
6.7747e+000
1.4264e-001
2.3924e+000
3.9368e+000
6.3640e+000
7.2816e-003
2.0417e+001
6.8006e+000

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20



FoPa49formatiocZ Only
DOS File: 2TBO-5.MS5
Run Date: June 26, 2008 EC-RADN-I 129

Page 180Run Time:
Duration:

9:24:23 AM
00:00:09

ne r Qv
MeV

0.03
0.04
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

1.210e+12
1 . 918e+09
3. 476e+09
8. 611e+11
1. 536e+09
2. 646e+11
9. 227e+11
1. 334e+ii
7. 154e+11
1. 020e+12
1 .144e+12

2 .006e+12

8. 321e+li
# 520e+11

056e+i1
6.792e+10

Fluence Rate
MeV/cm2 /sec
No Buildup
2. 168e-89
5. 054e-47
2. 233e-23
6. 434e-15
3. 602e-15
2.719e-10
2 .027e-08

1 .239e-07
7 . 806e-06
6. 937e-05
3. 279e-04
5. 073e-03
1. 049e-02
1 .412e-01

6 .174e-01
5. 360e-01

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
I 583e-22
2 215e-24
1 .473e-19

5 .588e-11

2 .798e-11
1. 086e-06
4. 002e-05
8.055e-05
2. 302e-03
1. 150e-02
3 .470e-02
2. 817e-01
3. 676e-01
2 .402e+00

6. 802e+00
3 . 576e+00

Ex7posure Rate
mR/hr

No Buildup
2. 149e-91
2.235e-49
4. 435e-26
1. 018e-17
5. 510e-18
4. 477e-13
3. 578e-11
2. 350e-10
1 .521e-08

1. 362e-07
6. 401e-07
9 . 650e-06
1 .933e-05

2. 376e-04
9. 547e-04
7.271e-04

Exposure Rate
mR./hr

With Buildup
1. 568e-24
9 .795e-27
2 925e-22
8 .842e-14

4 .281e-14
1 .789e-09
7- 063e-08
1. 528e-07
4.486e-06
2 .258e-05
6.774e-05
5. 357e-04
6 .775e-04
4. 041e-03
1 . 052e-02
4. 851e-03

TOTALS: 1.054e+13 1.311e+00 1.348e+01 1.949e-03 2.072e-02
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
DOS File: 2TBI.MS5W Date: June 26, 2008

Time: 9:24:42 AM
Duration: 00:00:12

EC-RADN-1 129
Page 181

File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 1 Hour
Geometry: 13 - Rectangular Volume

Y

.. ...... ...

..........

z

Length
Width
Height

Source Dimen•
5.0e+3 cm
1.3e+4 cm
1.7e+3 cm

sions
163 ft

430 ft 6.2 in
57 ft

Dose Points
x y z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension Material.Density

Source 1.13e+11 cm3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

0
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139-
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-!41

curies
3. 6551e-006
6.8533e+000
1. 6979e+000
2. 8124e+000
6. 4664e-002
5. 8785e-002
5 .4379e-002
9. 5699e-004
5. 6089e-005
1. 0655e-003
5 .7358e-004
9 .6254e+000
3. 0673e+000
7 .2445e+000
4. 8954e-+001
6. 0122e+001
9.8780e+001
5. 1106e+001
8 .7283e+001
2. 8702e+000
4. 4548e+001
6. 0303e+001
1. 1338e+002
4.8036e-002
2.1441e-002

Library : Grove
becouerels uCi/cm3

1.3524e+005 3.2270e-011
2.5357e+011 6.0506e-005
6.2821e+010 1.4990e-005
1.0406e+011 2.4830e-005
2.3926e+009 5.7090e-007
2.1751e+009 5.1900e-007
2.0120e+009 4.8010e-007
3.5409e÷007 8.4490e-009
2.0753e+006 4.9520e-010
3.9423e+007 9.4070e-009
2.1222e+007 5.0640e-009
3.5614e+011 8.4980e-005
1.1349e+011 2.7080e-005
2.6805e+011 6.3960e-005
1.8113e+012 4.3220e-004
2 2245e+012 5.3080e-004
3.6548e+012 8.7210e-004
1.8909e+012 4.5120e-004
3.2295e+012 7.7060e-004
1.0620e+011 2.5340e-005
1.6483e+012 3.9330e-004
2.2312e+012 5.3240e-004
4.1950e+012 1.0010e-003
1.7773e+009 4.2410e-007
7.9333e+008 1.8930e-007

Bq/cm3

1.1940e-006
2 .2387e+000
5 .5463e-001

9. 1871e-001
2. 1123e-002
1. 9203e-002
1 .7764e-002

3 .1261e-004

1. 8322e-005
3 .4806e-004

1. 8737e-004
3. 1443e+000
1. 0020e+000
2. 3665e+000
1 .5991e+001

1. 9640e+001
3. 2268e+001
1. 6694e+001
2. 8512e+001
9. 3758e-001
1. 4552e+001
1 9699e+001
3 .7037e+001
1. 5692e-002
7.0041e-003



Fofa]formatfio Only
DOS File: 2TB1.MS5
Run Date: June 26, 2008
Run Time: 9:24:42 AM
Duration: 00:00:12

EC-RADN- 1129
Page 182

V Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-12.7m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 5982e-002
3. 5951e-001
2. 7614e-002
1. 0414e-002
7. 5356e-001
2. 3174e-002
5. 3602e-002
1. 6390e-004
1 .7409e-005

2 .7988e-005
6. 9024e-003
9.0738e-002
3 .0863e-001
1. 9935e-001
1. 2323e-001
3. 0944e-001
1. 304e-001
1. 2323e-001
3. 3538e-001
1. 0635e+000
1. 4781e+000
1. 8848e-001
1. 7522e+000
1. 5495e+000
3 .2168e-001
3. 3482e-001
5 .7143e-002
1. 1309e+000
2. 3933e-001
7.5526e-001
5. 4911e+000
4 .1025e+002
1.-3818e+002
2.7139e-003
1.9391e-002
1.3547e-001
1.4351e-002
2.7603e-002
2.6221e-002

beccruerels
5. 9133e+008
1. 3302e+010
1. 0217e+009
3.8531e+008
2 .7882e+010
8. 5745e+008

1 .9833e+009

6. 0642e+006
6. 4413e+005
1. 0356e+006
2 .5539e+008

3. 3573e+009
1. 1419e+010
7. 3759e+009
4.5596e+009
1. 1449e+010
6 .7724e+009

4. 5596e+009
1.2409e+010
3. 9348e+010
5. 4691e+010
6. 9736e+009
6.4832e+010
5. 7331e+010
1. 1902e+010
1 .2388e+010

2. 1143e+009
4. 1841e+010
8. 8553e+009
2 .7945e+010
2. 0317e+011
1.5179e+013
5.1128e+012
1.0041e+008
7. 1747e+008
5. 0123e+009
5. 3098e+008
1 .0213e+009

9. 7018e+008

vaCi /cm 3

1.,4110e-007
3.1740e-006
2.4380e-007
9.1940e-008
6.6530e-006
2. 0460e-007
4 .7323e-007

1.4470e-009
1.5370e-010
2 .4710e-010
6. 0940e-008
8. 0110e-007
2 .7248e-006
1 .7600e-006
1. 0880e-006
2. 7320e-006
1. 6160e-006
1 .0880e-006

2. 9610e-006
9 3890e-006
1. 3050e-005
1. 6640e-006
1. 5470e-005
1 .3680e-005
2. 8400e-006
2 .9560e-006
5 .0450e-007

9. 9840e-006
2. 1130e-006
6 .6680e-006

4. 8480e-005
3. 6220e-003
1.2200e-003
2.3960e-008
1.7120e-007
1.1960e-006
1.2670e-007
2.4370e-007
2.3150e-007

Ba/cm 3

5.2207e-003
1.- 7 44e-001
9. 0206e-003
3 . 4 018e-003
2 .4616e-001

7. 5702e-003
1 . 7 510e-002
5. 3539e-005
5. 6869e-006
9 .1427e-006

2 .2548e-003

2 .9641e-002
1. 0082e-001
6. 5120e-002
4. 0256e-002
1. 0108e-001
5. 9792e-002
4. 0256e-002
1. 0956e-001
3 .4739e-001
4. 8285e-001
6 .1568e-002

5. 7239e-001
5. 0616e-001
1.0508e-001
1. 0937e-001
1 .8667e-002

3 6941e-001
7. 8181e-002
2. 4672e-001
1. 7938e+000
1 3401e+002
4 .5140e+001

8. 8652e-004
6. 3344e-003
4. 4252e-002
4. 6879e-003
9 .0169e-003
8 5655e-003

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

I eergy Activity Fluence Rate
FMeV photons/sec MeV/cm2 /sec

No Buildup
0.015 1.329e+06 0.000e+00

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
3.231e-30

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
2. 772e-31



Foiaa ormatloA Only
DOS File: 2TBI.MS5
Run Date: June 26, 2008
Run Time:
Duration:

MeV

0 02
0. 03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0. 5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0

9:24:42 AM
00:00:12

Activity
photons/sec

2.334e+09
7.981e+12
1. 083e+10
2.671e+10
1 .490e+10

5 627e+12
3. 917e+10
1. 534e+12
6 .043e+12

6 561e+11
3 .220e+12
4. 363e+12
4. 583e+12
7 .316e+12
3 344e+12
3 339e+12
3 .205e+12
.3. 446e+ii
1. 552e+07

5.165e+13

Fluence Rate
MeV/cm 2 /sec
No Buildup
1 850e-277
1. 430e-88
2. 854e-46
9. 874e-30
9 .567e-23
4 .204e-14
9. 186e-14
1. 576e-09
1. 328e-07
6. 091e-07
3. 513e-05
2. 967e-04
1. 314e-03
1. 850e-02
4. 2!5e-02
6 .269e-01

3 .268e+00
2. 719e+00
4. 154e-04

6. 677e+00

Fluence Rate
MeV/cm2/sec

With Buildup
1 .611e-26
1. 044e-21
1 .250e-23
2. 800e-22
6. 310e-19
3. 651e-10
7. 136e-10
6. 295e-06
2. 621e-04
3 961e-04
1. 036e-02
4. 919e-02
1. 391e-01
1 . 027e+00
1. 477e+00
1 . 066e+01
3. 600e+01
1. 814e+01
2 . 058e-03

6.751e+01

Exposure Rate
mR/hr

No Buildup
6. 408e-279
1 418e-90
1 .262e-48
2. 630e-32
1. 900e-25
6 .653e-17

1 .405e-16

2. 595e-12
2 344e-10
1. 155e-09
6. 845e-08
5. 823e-07
2 .565e-06

3 .520e-05

7 .770e-05
1 055e-03
5. 053e-03
3 . 689e-03
5. 139e-07

9. 914e-03

EC-RADN-1129
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Exposure Rate
mR/hr

With Buildup
5 .579e-28
1. 035e-23
5. 531e-26
7. 460e-25
1. 253e-21
5. 777e-13
1. 092e-12
1. 037e-08
4. 626e-07
7. 513e-07
2 .019e-05

9. 655e-05
2. 714e-04
1 .954e-03
2 .723e-03
1 .794e-02

5. 567e-02
2. 462e-02
2. 546e-06

1.033e-01

0
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 2 Hour
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
x y z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension Material Density

Source 1.13e+11 cm3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm- 2 44
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
2. 9630e-005
2.7848e+001
8. 3228e+000
2 .2744e+001
5. 2386e-001
4. 6654e-001
4. 4072e-001
7 .7542e-003
4. 5465e-004
8. 6320e-003
4 .6484e-003
3. 9100e+001
1. 2437e+001
2. 9438e+001
2. 1475e+002
2. 3231e+002
4. 2067e+002
1.0205e+002
3. 4603e+002
1 .7194e+001
2. 2868e+002
2. 0943e+002
5. 3201e+002
6. 3667e-001
1. 4566e-001

becauerels
1. 0963e+006
1. 0304e+012
3 .0794e+0!1

8. 4152e+011
1. 9383e+010
1 .7262e+010
1. 6307e+010
2. 8691e+008
1. 6822e+007
3.1938e+008
1. 7199e+008
1 .4467e+012

4. 6016e+011
1. 0892e+012
7. 9459e+012
8 .5954e+012

1. 5565e+013
3. 7760e+012
1 .2803e+013
6. 3617e+011
8 4613e+012
7 .7489e+012
1. 9684e+013
2 .3557e+010
5 .3894e+009

UCi/ cm3

2. 6160e-010
2. 4587e-004
7 .3480e-005

2 .0080e-004

4. 6250e-006
4. 1190e-006
3. 8910e-006
6. 8460e-008
4. 0140e-009
7 .6210e-008

4.1040e-008
3 .4520e-0041
1. 0980e-004
2.5990e-004
1. 8960e-003
2. 0510e-003
3 .7140e-003
9 .01OOe-004

3 .0550e:-003

1. 5180e-004
2. 0190e-003
1. 8490e-003
4.6970e-003
5. 6210e-006
1. 2860e-006

BO /cm 3

9. 6792e-006
9.0970e+000
2. 7188e+000
7.4296e+O00
1. 7113e-001
1 .5240e-001

1. 4397e-001
2. 5330e-003
1. 4852e-004
2. 8198e-003
1.5185e-003
1. 2772e+001
4. 0626e+000
9. 6163e+000

7. 0152e+001
7 .5887e+001

1. 3742e+002
3. 3337e+001
1. 1304e+002
5 .6166e+000

7 .4703e+001

6. 8413e+001
1. 7379e+002
2. 0798e-001
4 .7582e-002
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
8. 2639e-002
2. 8826e+000
2. 2381e-001
8 .4180e-002

6. 0326e+000
1. 8825e-001
4 .3442e-001
1 .3286e-003
1.4113e-004
2 .2687e-004
5. 5942e-002
3. 6823e-001
2. 4989e+000
1 .6106e+000
9 .9890e-001
2. 5055e+000
1. 2686e+000
9. 9890e-001
2. 6980e+000
7 .3419e+000
1. 1972e+0D1
1. 5280e+000
1.3207e+001
9.7250e+000
2.6029e+000
2.7116e+000
4.6315e-001
8.4463e+000
1. 9391e+000
5. 9816e+000
4. 4106e+001
2. 4488e+003
8. 1892e+002
3. 2507e-002
1. 5891e-0.01
2. 1690e+000
1 .0861e-001

2. 2359e-001
2. 0399e-001

becouerels
3.0576e+009
1.0666e+-11
8.2811e+009
3. 1146e+009
2. 2320e+011
6. 9652e+009
1. 6073e+010
4 .9159e+007
5. 2218e+006
8. 3943e+006
2 .0699e+009

1. 3624e+010
9. 2458e+010
5. 9594e+010
3 .6959e+010

9. 2702e+010
4.6938e+010
3. 6959e+010
9. 9826e+010
2 .7165e+011
4. 4297e+011
5 .6535e+010
4 .8865e+011

3. 5983e+011
9. 6306e+010
1. 0033e+011
1. 7136e+010
3. 1251e+011
7. 1747e+010
2. 2132e+011
1. 6319e+012
9 .0606e+013
3. 0300e+013
1.2028e+009
5.8798e+009
8.0255e+010
4.0186e+009
8.2727e+009
7.5477e+009

tICi/cm3

7.2960e-007
2 .5450e-005

1. 9760e-006
7 .4320e-007
5. 3260e-005
1. 6620e-006
3. 8354e-006
1. 1730e-008
1 .2460e-009

2 .0030e-009
4. 9390e-007
3.2510e-006
2. 2062e-005
1. 4220e-005
8. 8190e-006
2. 2120e-005
1. 1200e-005
8 .8190e-006

2. 3820e-005
6 .4820e-005
1 .0570e-004
1. 3490e-005
1. 1660e-004
8 .5860e-005

2 .2980e-005
2 .3940e-005

4 .0890e-006

7. 4570e-005
1. 7120e-005
5. 2810e-005
3.8940e-004
2.1620e-002
7 .2300e-003
2 .8700e-007

1.4030e-006
1. 9150e-005
9. 5890e-007
1 .9740e-006

1. 8010e-006

Ba/cm3

2 .6995e-002

9 .4165e-001

7 .3112e-002

2.7498e-002
1. 9706e+000
6. 1494e-002
1.4191e-001
4 .3401e-004

4. 6102e-005
7. 4111e-005
1. 8274e-002
1. 2029e-001
8. 1629e-001
5. 2614e-001
3 .2630e-001
8. 1844e-001
4. 1440e-001
3 .2630e-001
8. 8134e-001
2 .3983e+000
3 .9109e+000
4 .9913e-001

4. 3142e+000
3. 1768e+000
8. 5026e-001
8. 8578e-001
1.5129e-001
2 .7591e+000
6 .3344e-001

1. 9540e+000
1. 4408e+001
7 .9994e+002

2. 6751e+002
1. 0619e-002
5 .1911e-002

7. 0855e-001
3.5479e-002
7. 3038e-002
6. 6637e-002

0

Buildup,
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

' eegy Activity Fluence Rate
qWiV photons/sec MeV/cm 2 /sec

No Buildup
0.015 1.051e+07 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
2.555e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
2.191e-30
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.ervqy

0.02
0.03
0. 04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

05

Activity
photons/sec

1.882e+10
4. 746e+13
5. 469e+10
2 .145e+1i

6. 336e+10
3. 350e+13
2. 842e+ii
7. 583e+12
3.447e+13
3 . 000e+12
1. 257e+13
1 .796e+13
1. 715e+13
2 301e+13
1 .222e+13

1 . 338e+13
1. 423e+13
1. 237e+12
8. 026e+07

2.384e+14

Fluence Rate
MeV/cm2 /sec
No Buildup
1.49!e-276
8.506e-88
1.441e-45
7.931e-29
4 .069e-22

2 .503e-13

6. 665e-13
7 .789e-09
7 .573e-07

2 .785e-06

1. 372e-04
1 221e-03
4 .918e-03

5 820e-02
1. 540e-01
2. 512e+00
1. 451e+01
9 .763e+00
2 148e-03

2.700e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 298e-25
6. 208e-21
6. 316e-23
2. 249e-21
2. 684e-18
2 174e-09
5. 178e-09
3 . 112e-05
1. 495e-03
1. 811e-03
4. 045e-02
2. 025e-01
5. 204e-01
3. 231e+00
5. 397e+00
4. 273e+01
1 .598e+02

6. 514e+01
1. 064e-02

2 . 771e+02

Exposure Rate
mR./ hr

No Buildup
5.165e-278
8 .430e-90
6.375e-48
2.113e-31
8.083e-25
3.961e-16.
1.020e-15
1.283e-11
1.337e-09
5.283e-09
2.672e-07
2. 397e-06
9 599e-06
1. 107e-04
2. 839e-04
4. 227e-03
2. 243e-02
1. 325e-02
2 .657e-06

4.032e-02

Exposure Rate
mR /hr

With Buildup
4. 497e-27
6. 152e-23
2 .793e-25
5 .992e-24

5 .331e-21
3 .440e-12
7. 922e-12
5. 124e-08
2. 638e-06
3 .435e-06
7. 882e-05
3. 974e-04
1. 016e-03
6 146e-03
9 949e-03
7 .189e-02

2 .472e-01

8. 837e-02
1. 316e-05

4.250e-01
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File Ref :
Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 4 Hour
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points

1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm' Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

0
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
5.9975e-005
5 .0393e+001

6. 1572e+000
4. 5794e+001
1. 0581e+000
9. 0488e-001
8. 9107e-001
1.5676e-002
9. 1950e-004
1 .7443e-002
9. 4011e-003
7. 0757e+001
2 .2393e+001
5. 3269e+001
4. 150e+002
2 .9936e+002
7. 5900e+002
4. 0493e+001
5. 4119e+002
6.8084e+001
6.6442e+002
2.7886e+002
1.2924e+003
2.6878e+000
2.0716e-001

Library : Grove
becquerels uCi/cm3

2.2191e+006 5.2950e-010
1.8645e+012 4.4490e-004
2.2781e+011 5.4360e-005
1.6944e+012 4.0430e-004
3.9151e+010 9.3420e-006
3-3481e+010 7.9890e-006
3.2969e+010 7.8670e-006
5.8001e+008 1.3840e-007
3.4021e+007 8Ii.80e-009
6.4539e+008 1.5400e-007
3.4784e+008 8.3000e-008
2.6180e+012 6.2470e-004
8.2853e+011 .1.9770e-004
1.9710e+012 4.7030e-004
1.5225e+013 3.6330e-003
1.1076e+013 2.6430e-003
2.8083e+013 6.7010e-003
1.4982e+012 3.5750e-004
2.0024e+013 4.7780e-003
2.5191e+012 6.0110e-004
2.4584e+013 5.8660e-003
1.0318e+013 2.4620e-003
4.7818e+013 1.1410e-002
9.9449e+010 2.3730e-005
7.665!e+009 1.8290e-006

Bq/cm3

1. 9591e-005
1. 6461e+001
2. 0113e+000
1. 4959e+001
3 .4565e-001

2 .9559e-001

2. 9108e-001
5. 1208e-003
3. 0037e-004
5. 6980e-003
3. 0710e-003
2-3114e+001
7. 3149e+000
1 .7401e+001

1. 3442e+002
9. 7791e+001
2. 4794e+0D2
1. 3227e+001
1.7679e+002
2. 2241e+001
2 .1704e+002

9. 1094e+001
4.2217e+002
8.-7801e-001
6.7673e-002



Fo aormatio• Only
DOS File: TB4.1S5
Run Date: June 26, 2008
Run Time: 9:25:42 AM
Duration: 00:00:12

EC-RADN-1 129
Page 188

0

0

Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6. 8005e-002
5. 7098e+000
4 5261e-001
1. 6933e-001
1. 1904e+001
3. 8284e-001
8 .7832e-001
2. 6867e-003
2 8543e-004
4. 5884e-004
1.1316e-001
6.6555e-001
5.0474e+000
3.2179e+000
2. 0195e+000
5. 0607e+000
1. 8780e+000
2 .0195e+000

5. 3756e+000
1.0773e+001
2. 4194e+001
3. 0899e+000
2. 3084e+001
1. 1791e+001
5. 2318e+000
5. 4708e+000
9. 3671e-001
1. 3807e+001
3 .9201e+000

1. 1553e+001
8. 7645e+001
9 .6050e+003
2. 8917e+003
1 .2584e-001
3 .3051e-001
7. 5164e+000
1. 9153e-001
4 .5182e-001

3. 8012e-001

beccauerels
2. 5162e+009
2.1126e+011
1. 6747e+010
6. 2653e+009
4.4046e+011
1 .4165.e+010
3. 2498e+010
9. 9407e+007
1. 0561e+007
1. 6977e+007
4. 1871e+009
2 .4625e+010
1.8675e+011
1. 1906e+011
7 .4723e+010
1.8725e+011
6. 9484e+010
7.4723e+010
1. 9890e+011
3. 9859e+011
8. 9517e+011
1. 1433e+011
8. 5410e+011
4. 3627e+011
1. 9358e+011
2. 0242e+011
3. 4658e+010
5.1086e+011
1. 4505e+011
4.2747e+011
3 .2429e+012
3. 5538e+014
1.0699e+014
4. 6560e+009
1.2229e+010
2.7810e+011
7.0867e+009
1.6717e+010
1.4065e+010

uCi/cm3

6 .0040e-007

5. 0410e-005
3. 9960e-006
1. 4950e-006
1. 0510e-004
3 .3800e-006
7. 7545e-006
2 .3720e-008
2. 5200e-009
4. 0510e-009
9 .9910e-007

5. 8760e-006
4. 4562e-005
2. 8410e-005
1. 7830e-005
4. 4680e-005
1 6580e-005
1. 7830e-005
4. 7460e-005
9. 5110e-005
2 .1360e-004
2 .7280e-005
2. 0380e-004
1. 0410e-004
4 .6190e-005

4 8300e-005
8 .2700e-006

1 .2190e-004.
3 .4610e-005

1. 0200e-004
7.7380e-004
8 .4800e-002

2.5530e-002
1. ll10e-006
2.9180e-006
6<.6360e-005
1.6910e-006
3.9890e-006
3.3560e-006

BCf/cm 3

2 .2215e-002
1 8652e+000
1 .4785e-001
5. 5315e-002
3 .8887e+000

1. 2506e-001
2. 8692e-001
8. 7764e-004
9. 3240e-005
1. 4989e-004
3 .6967e-002

2. 1741e-001
1. 6488e+000
1. 0512e+000
6.597Ie-001
1. 6532e+000
6. 1346e-001
6. 5971e-001
1. 7560e+000
3. 5191e+000
7. 9032e+000
1. 0094e+000
7. 5406e+000
3. 8517e+000
1 .7090e+000
1 .7871e+000

3. 0599e-001
4 .5103e+000

1 .2806e+000
3 .7740e+000
2. 8631e+001
3. 1376e+003
9. 4461e+002
4. 1107e-002
1. 0797e-001
2.4553e+000
6.2567e-002
1.4759e-001
1.2417e-001

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Results
e_ Activity Fluence Rate Fluence Rate
e. photons/sec MeV/cm2/sec MeV/cM 2 /sec

No Buildup With Buildup
0.015 2.028e+07 0.000e+00 4.931e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
4.230e-30
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*rgc

0 .02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0

Activity
photons/sec

3.765e+10
1 . 807e+14
1. 004e+ll
4 .263e+i1
1. 151e+11
1. 309e+14
5. 779e+11
2 097e+13
1. 126e+14
6 579e+12
2 133e+13
3. 059e+13
2 .512e+13

2. 922e+13
1 .831e+13
2 .292e+13
3 .212e+13
1. 816e+12
6 605e+07

6.345e+14

Fluence Rate
MeV/cm2 /sec
No Buildup
2. 984e-276
3 .239e-87
2 646e-45
1. 576e-28
7 .392e-22
9 .780e-13
1. 355e-12
2. 154e-08
2 . 475e-06
6 . 109e-06
2. 328e-04
2. 080e-03
7 .203e-03
7 391e-02
2 .308e-01
4.304e+00
3 .275e+01

1 .433e+01
1 767e-03

5.170e+01

Fluence Rate
MeV/cm2 /sec

With Buildup
2. 598e-25
2.364e-20
1. 160e-22
4.470e-21
4.875e-18
8. 493e-09
1.053e-08
8 . 605e-05
4. 885e-03
3. 972e-03
6. 865e-02
3 .448e-01

7. 623e-01
4. 103e+00
8. 089e+00
7 .320e±01

3. 608e+02
9. 562e+01
8. 757e-03

5. 430e+02

Exposure Rate
mR/hr

No Buildup
1.034e-277
3. 210e-89
1. 170e-47
4 198e-31
1 .468e-24
i .548e-15

2 074e-15
3. 547e-11
4-368e-09
1. 159e-08
4. 535e-07
4. 082e-06
1 .406e-05
1. 406e-04
4. 255e-04
7 .241e-03
5. 064e-02
1. 944e-02
2 .187e-06

7.791e-02

Exposure Rate
mm/hr

With Buildup
8 .999e-27

2 .343e-22

5. 129e-25
1. 19!e-23
9 683e-21
1. 344e-11
1. 611e-11
1 .417e-07

8 622e-06
7 . 534e-06
1 338e-04
6 .769e-04
1 .488e-03

7 .804e-03

1 . 491e-02
1 .232e-01

5. 580e-01
1. 297e-01
1. 083e-05

8.359e-01
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 8 Hour
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
X Y z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

___ Shields
. JE Shield Name Dimension MaterialDensity

Source 1.13e+il cm3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
T-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
6.4720e-005
5. 4057e+001
8. 8755e-001
4. 8897e+001
1. 1372e+000
8. 9650e-001
9. 5982e-001
1. 6888e-002
9. 9074e-004
1.8768e-002
1. 0129e-002
7. 5900e+001
2. 3820e+001
5. 7143e+001
4. 9418e+002
1. 7602e+002
8.0917e+002
2. 0875e+000
4.3336e+002
2 .2653e+002
1. 1904e+003
1. 0483e+002
1. 6197e+003
5. 9669e+000
1. 102!e-001

beccnuerels
2.3947e+006
2. 0001e+012
3 .2840e+010
1. 8092e+012
4 .2076e+010
3.3171e+010
3. 5513e+010
6 2486e+008
3. 6657e+007
6. 9442e+008
3. 7479e+008
2. 8083e+012
8. 8134e+011
2. 1143e+012
1 .8285e+013

6.5126e+012
2. 9939e+013
7. 7237e+010
1 6034e+013
8 .3817e+01 2

4 .4046e+013

3. 8786e+012
5. 9929e+013
2. 2077e+011
4 .0777e+009

uCi/cm3

5 .7140e-010
4.7726e-004
7. 8360e-006
4. 3170e-004
1.0040e-005
7. 9150e-006
8 4740e-006
1. 4910e-00 7

8.7470e-009
1.6570e-007
8.9430e-008
6 .7010e-004
2.1030e-004
5.0450e-004
4.3630e-003
1.5540e-003
7. 1440e-003
1.8430e-005
3. 8260e-003
2.000Oe-003
1. 0510e-002
9. 2550e-004
1. 4300e-002
5.2680e-005
9. 7300e-007

Ba/cm3

2.1142e-005
1. 7659e+001
2. 8993e-001
1. 5973e+001
3. 7148e-001
2. 9286e-001
3. 1354e-001
5. 5167e-003
3 .2364e-004
6. 1309e-003
3. 3089e-003
2 .4794e+001
7 .7811e+000
1. 8667e+001
1 .6143e+002

5 .7498e+001

2. 6433e+002
6 .8191e-001

1.4156e+002
7 .4000e+001
3 .8887e+002

3. 4244e+001
5. 2910e+00 2

1. 9492e+000
3. 600!e-002

0
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131mn
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
* Zr-97

curies
1.2131e-002
5. 9000e+000
4. 8772e-001
1. 8055e-001
1. 2210e+001
4. 1693e-001
9. 4609e-001
2. 8951e-003
3. 0774e-004
4. 9441e-004
1 .2187e-001
7. 1675e-001
5. 4225e+000
3.3198e+000
2. 1758e+000
5. 4368e+000
1. 0837e+000
2. 1758e+000
5. 6214e+000
6.1096e+000
2 .6006e+001

3. 3300e+000
1. 8576e+001
4. 5680e+000
5. 5217e+000
5. 8411e+000
1. 0093e+000
9. 4034e+000
4 2169e+000
1. 1349e+001
9 .1157e+001

3 .1250e+004
7.0735e+003
2 .7082e-001
3 .7321e-001
7.7701e+000
1.5676e-001
4.859le-001
3.4761e-001

becauerels
4. 4884e+008
2 .1830e+011
1.8046e+010
6. 6802e+009
4. 5177e+011
1. 5427e+010
3. 5005e+010
1. 0712e+008
1. 1387e+007
1. 8293e+007
4. 5094e+009
2. 6520e+010
2. 0063e+011
1 .2283e+011
8. 0506e+010
2. 0116e+011
4.0098e+010
8. 0506e+010
2. 0799e+011
2. 2605e+011
9. 6222e+011
1.2321e+011
6.8730e+011
1.6902e+011
2.0430e+011
2.1612e+011
3. 7345e+010
3 .4792e+011
1. 5603e+011
4. 1992e+011
3.3728e+012
1. 1563e+015
2 6172e+014
1. 0020e+010
1 .3809e+010
2. 8749e+011
5. 8001e+009
1. 7979e+010
1. 2862e+010

uCi/cm3

1.0710e-007
5. 2090e-005
4.3060e-006
1. 5940e-006
1. 0780e-004
3 .6810e-006

8. 3528e-006
2. 5560e-008
2 .7170e-009
4. 3650e-009
1 .0760e-006

6. 3280e-006
4 .7874e-005
2 9310e-005
1. 9210e-005
4 .8000e-005
9. 5680e-006
1. 9210e-005
4. 9630e-005
5. 3940e-005
2. 2960e-004
2. 9400e-005
1 6400e-004
4. 0330e-005
4. 8750e-005
5.1570e-005
8. 9110e-006
8. 3020e-005
3. 7230e-005
1. 0020e-004
8. 0480e-004
2 .7590e-001
6 .2450e-002
2 .3910e-006
3 .2950e-006
6. 8600e-005
1. 3840e-006
4 2900e-006
3 .0690e-.006

B__/cm
3

3.9627e-003
1 .9273e+000

1. 5932e-001
5 .8978e-002

3. 9886e+000
1 .3620e-001
3. 0905e-001
9. 4572e-004
1. 0053e-004
1. 6151e-004
3. 9812e-002
2. 3414e-001
1 .7713e+000

1 .0845e+000

7. 1077e-001
1. 7760e+000
3. 5402e-001
7. 1077e-001
1. 8363e+000
1. 9958e+000
8. 4952e+000
1.0878e+000
6. 0680e+000
1. 4922e+000
1 .8037e+000

1. 9081e+000
3.297le-001
3 .0717e+000

1. 3775e+000
3.7074e+000
2.9778e+001
1. 0208e+004
2 .3106e+003
8. 8467e-002
1. 2192e-001
2. 5382e+000
5. 1208e-002
1. 5873e-001
1. 1355e-001

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

eV
Activity

photons/sec
Fluence Rate
MeV/cM 2 /sec
*No Buildup

0. 000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

4.899e-29

Exposure Rate
mR / hr

No Buildup
0. 000e+00

Exposure Rate
mR/~hr

With Buildup
4.202e-300.015 2.015e+07
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r ActivityeV photons/sec

0.02 3.969e+10
0.03 5.732e+14
0.04 1.047e+11
0.05 4.434e+1i
0.06 1.219e+11
0.08 4.249e+14
0.1 6 .143e+11
0.15 3.641e+13
0.2 2 .555e+14
0.3 9 .329e+12
0.4 2.140e+13
0.5 3.083e+13
0.6 2.405e+13
0.8 2 .363e+13
1.0 1 .560e+13
1.5 2 .60e+13
2.0 3 .857e+13
3.0 1 .013e+12
4.0 1 .178e+07

TOTALS: 1.477e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
3 .146e-276
1. 027e-86
2 .759e-45
1. 639e-28
7 .829e-22
3 175e-12
1. 441e-12
3 .741e-08
5. 613e-06
8 .662e-06
2. 335e-04
2. 096e-03
6. 895e-03
5. 976e-02
1. 967e-01
4. 055e+00
3 932e+01
7. 992e+00
3 153e-04

5.164e+01

Fluence Rate
MeV/cm2 /sec
With Buildup

2 7739e-25
7 497e-20
1. 209e-22
4 .649e-21
5. 164e-18
2 .757e-08

1. 19e-08
1. 494e-04
1. 08e-02
5. 632e-03
6. 887e-02
3.476e-01
7.298e-01
3. 318e+00
6. 892e+00
6. 897e+01
4 .332e+02
5 .332e+01

1. 562e-03

5. 669e+02

Exposure Rate
mR/hr

No Buildup
1 .090e-277

1 .018e-88

1 .220e-47

4. 367e-31
1. 555e-24
5. 024e-15
2 .204e-15
6. 160e-l1
9.907e-09
1. 643e-08
4. 550e-07
4. 115e-06
1 .346e-05

1. 137e-04
3 . 625e-04
6. 822e-03
6. 081e-02
1. 084e-02
3. 900e-07

7 . 897e-02

Exposure Rate
mR/hr

With Buildup
9 487e-27
7 430e-22
5. 347e-25
1. 238e-23
1. 026e-20
4. 363e-11
1. 712e-11
2 .461e-07
1. 955e-05
1. 068e-05
1. 342e-04
6. 824e-04
1 .424e-03

6. 310e-03
1. 270e-02
1. 160e-01
6. 700e-01
7. 234e-02
1. 933e-06

8.796e-01

0
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File Ref:
Date:

By:

Checked:

Case Title: TB Dose
Description: 2.5' Shield - 16 Hour
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm
1.3e+4 cm 430 ft
1:7e+3 cm

163 ft
6.2 in

57 ft

Dose Points
x Y z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+l1 cm3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
6.5264e-005
5. 4786e+001
1. 5971e-002
4. 8297e+001
1. 1349e+000
7 .6217e-001

9. 6458e-001
1. 6956e-002
9. 9640e-004
1. 8814e-002
1. 0187e-002
7. 6896e+001
2.3718e+001
5.7913e+001
6.1277e+002
1.0724e+002
7.9071e+002
4.7674e-003
2.3888e+002
7.6681e+002
1.1689e+003
4.53!8e+000
7.7848e+002
1.1519e+001
2.7037e-002

becouerels
2.4148e+006
2. 0271e+012
5 .9091e+008

1. 7870e+012
4. 1992e+010
2. 8200e+010
3. 5689e+010
6 .2737e+008

3. 6867e+007
6. 9610e+008
3 .7693e+008
2. 8452e+012
8.7756e+011
2.1428e+012
2.2673e+013
3.9679e.+012
2.9256e+01 3

1.7639e+008
8. 8385e+01 2

2. 8372e+013
4 .3250e+013

1. 6768e+011
2 .8804e+01 3

4. 2621e+011
1 .0004e+009

uCi/cm3

5 7620e-010
4. 8369e-004
1. 4100e-007
4 .2640e-004
1.0020e-005
6. 7290e-006
8 .5160e-006

1. 4970e-007
8. 7970e-009
1. 6610e-007
8. 9940e-008
6 .7890e-004
2. 0940e-004
5.1130e-004
5. 4100e-003
9 .4680e-004
6 .9810e-003

4.2090e-008
2.1090e-003
6.7700e-003
1.0320e-002
4.0010e-005
6.8730e-003
1.0170e-004
2.3870e-007

Ba /cm 3

2.1319e-005
1.7897e+001
5.2170e-003
1.5777e+001
3.7074e-001
2 .4897e-001

3. 1509e-001
5 .5389e-003

3 .2549e-004
6. 1457e-003
3.3278e-003
2 .5119e+001

7.7478e+000
1. 8918e+001
2. 0017e+002
3 .5032e+001

2 .5830e+002
1.5573e-003
7 .8033e+001

2. 5049e+002
3 .8184e+002

1. 4804e+000
2.5430e+002
3 .7629e+000
8. 8319e-003
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w Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-13 im
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3 .3448e-004
5 .4549e+000
4. 9044e-001
1. 7783e-001
1.1136e+001
4 .2622e-001
9.5078e-001
2 9109e-003
3 .0978e-004
4 9724e-004
-1 2267e-001
7. 4314e-001
5 .4214e+000
2. 9427e+000
2. 1872e+000
5 .4356e+000
3. 126!e-001
2 1872e+000
5. 3235e+000
1. 7024e+000
2. 6040e+001
3 .3493e+000
1. 0422e+001
5. 9374e-001
5. 3020e+000
5. 7449e+000
1. 0151e+000
5. 7754e+000
4 .2169e+000
9 .4883e+000
8. 5403e+001
1. 0119e+005
1. 2856e+004
5. 2839e-001
3. 9734e-001
2. 8747e+000
9. 1077e-002
4. 8693e-001
2 .5179e-001

beccuerels
1.2376e+007
2. 0183e+011
1.8146e+010
6.5796e+009
4. 1204e+011
1.5770e+010
3. 5179e+010
1.0770e+008
1. 1462e+007
1. 8398e+007
4. 5387e+009
2. 7496e+010
2. 0059e+011
1. 0888e+011
8. 0925e+010
2. 0112e+011
1. 1567e+010
8 .0925e+010

1. 9697e+011
6. 2989e+010
9. 6348e+011
1. 2392e+011
3. 8560e+011
2. 1968e+010
1. 9617e+011
2. 1256e+011
3. 7558e+010
2. 1369e+011
1. 5603e+011
3. 5107e+011
3. 1599e+012
3. 7441e+015
4. 7566e+014
1. 9550e+010
1. 4702e+010
1. 0636e+011
3. 3699e+009
1 .8016e+010

9 .3163e+009

10Ci1/cm 3

2.9530e-009
4. 8160e-005
4 .3300e-006
1. 5700e-006
9.8320e-005
3. 7630e-006
8. 3942e-006
2. 5700e-008
2. 7350e-009
4. 3900e-009
1. 0830e-006
6 .5610e-006

4 .7864e-005
2. 5980e-005
1. 9310e-005
4. 7990e'005
2. 7600e-006
1. 9310e-005
4. 7000e-005
1. 5030e-005
2.2990e-004
2.9570e-005
9.2010e-005
5.2420e-006
4. 6810e-005
5. 0720e-005
8.9620e-006
5. 0990e-005
3 .7230e-005
8.3770e-005
7. 5400e-004
8.9340e-001
1.1350e-001
4.6650e-006
3.5080e-006
2.5380e-005
8.0410e-007
4.2990e-006
2.2230e-006

Bq/cm 3

1.0926e-004
1. 7819e+000
1. 6021e-001
5. 8090e-002
3. 6378e+000
1. 3923e-001
3. 1059e-001
9 .5090e-004

1. 0119e-004
1. 6243e-004
4 0071e-002
2.4276e-001
1.7710e+000
9 .6126e-001

7. 1447e-001
1. 7756e+000
1 .0212e-001

7. 1447e-001
1. 7390e+000
5. 5611e-001
8. 5063e+000
1. 0941e+000
3. 4044e+000
1. 9395e-001
1.7320e+000
1. 8766e+000
3. 3159e-001
1 8866e+000
1. 3775e+000
3.0995e+000
2 .7898e+001
3 .3056e+004
4. 1995e+003
1. 7261e-001
1 .2980e-001

9. 3906e-001
2. 9752e-002
1. 5906e-001
8. 2251e-002

0

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

rv Activity Fluence Rate
1 photons/sec MeV/cm 2 /sec

No Buildup
0.015 1.797e+07 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
4. 371e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
3.749e-30
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o eV

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
o.2
0.3
0.4
0.5
o.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0

Activity
photons/sec

3 . 836e+10
1. 825e+15
1. 021e+11
4 155e+11
1 202e+11
1. 375e+15
5. 103e+11
3. 543e+13
4 .411e+14

9. 100e+12
2 .296e+13
2. 898e+13
2 .752e+13
1. 559e+13
9. 104e+12
1. 171e+13
1. 864e+13
2. 609e+11
3 .249e+05

3.821e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
3. 040e-276
3 270e-86
2. 691e-45
1. 536e-28
7 .723e-22
1. 027e-11
1. 197e-12
3 .640e-08

9 693e-06
8. 449e-06
2. 506e-04
1. 971e-03
7. 891e-03
3 .943e-02
1. 147e-01
2 198e+00
1. 900e+01
2. 059e+00
8. 693e-06

2.343e+01

Fluence Rate
MeV/ cm2 /sec
With Buildup

2 647e-25
2 387e-19
1. 179e-22
4. 356e-21
5 .094e-18

8. 920e-08
9. 298e-09
1. 454e-04
1. 913e-02
5. 493e-03
7. 390e-02
3. 268e-01
8.351e-01
2. 189e+00
4. 021e+00
3 .738e+01
2. 094e+02
1. 374e+01
4 307e-05

2. 680e+02

Exposure Rate
mR/hr

No Buildup
1 .053e-277

3 .241e-88

1. 190e-47
4. 092e-31
1 . 534e-24
1. 625e-14
1. 831e-15
5 994e-11
1. 711e-08
1. 603e-08
4 . 882e-07
3 868e-06
1 .540e-05
7. 499e-05
2 115e-04
3 698e-03
2 939e-02
2 .793e-03
1. 075e-08

3 .619e-02

Exposure Rate
mR_/hr

With Buildup
9 . 168e-27
2 365e-21
5. 214e-25
1. 160e-23
1. 012e-20
1 .412e-10
1. 423e-11
2. 395e-07
3 377e-05
1. 042e-05
1. 440e-04
6. 414e-04
1. 630e-03
4 .163e-03

7 . 413e-03
6. 290e-02
3 .238e-01
1. 863e-02
5 328e-08

4. 193e-01
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 24 Hour
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
x y z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

.... Source 1.13e+11 cm3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm- 244

Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
6.5445e-005
5.5225e+001
2. 8588e-004
4 .7436e+001
1. 1276e+000
6 .4426e-001
9.6378e-001
1. 6933e-002
9. 9640e-004
1. 8757e-002
1 .0186e-002

7 .7497e+001
2.3491e+001
5. 8377e+001
7 .3193e+002
9.5733e+001
7. 4439e+002
1.0490e-005
1 .2686e+002
1. 5959e+003
7. 0565e+002
1 .2052e-001
2. 2993e+002
1. 6254e+001
6. 5944e-003

becquerels
2.4215e+006
2. 0433e+012
1.0578e+007
1. 7551e+012
4. 1720e+010
2. 3838e+010
3. 5660e+010
6. 2653e+008
3. 6867e+007
6. 9401e+008
3. 7688e+008
2 .8674e+012

8. 6918e+011
2. 1600e+012
2 .7081e+013
3. 5421e+012
2. 7542e+013
3. 8811e+005
4. 6938e+012
5. 9049e+013
2 .6109e+013

4.4591e+009
8.5074e+012
6.0139e+011
2.4399e+008

uCi/cm3

5 .7780e-010

4. 8757e-004
2. 5240e-009
4. 1880e-004
9. 9550e-006
5 6880e-006
8. 5090e-006
1. 4950e-007
8 .7970e-009
1 .6560e-007

8.9930e-008
6. 8420e-004
2.0740e-004
5. 1540e-004
6. 4620e-003
8. 4520e-004
6 .5720e-003

9 .2610e-011
1 1200e-003
1.4090e-002
6. 2300e-003
1. 0640e-006
2. 0300e-003
1 .4350e-004
5 .8220e-008

Bq/cm3

2.1379e-005
1. 8040e+001
9 .3388e-005
1.5496e+001
3. 6833e-001
2. 1046e-001
3. 1483e-001
5 5315e-003
3 .2549e-004
6. 1272e-003
3. 3274e-003
2. 5315e+001
7.6738e+000
1. 9070e+001
2. 3909e+002
3 .1272e+001

2 .4316e+002

3. 4266e-006
4. 1440e+001
5. 21336+002
2. 3051e+002
3. 9368e-002
7 .5110e+001

5. 3095e+000
2 .1541e-003

0
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0 Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129mn
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
9 .1678e-006
5 .0154e+000
4. 9033e-001
1.7420e-001
1 .0095e+001

4. 3086e-001
9. 5000e-001
2 .9121e-003
3. 1012e-004
4 9724e-004
1 .2267e-001
7 .7214e-001
5. 3897e+000
2. 5417e+000
2 .1860e+000
5 .4039e+000
8. 9662e-002
2. 1860e+000
5. 0143e+000
4 .7164e-001
2 .5915e+001
3 .3493e+000

5.8140e4000
7. 6727e-002
5. 0268e+000
5.5976e+000
1. 0149e+000
4 .2849e+000
4. 1897e+000
7 8867e+000
7. 9558e+001
2.0150e+005
1.4464e+004
7..6398e-001
4.0878e-001
7.7078e-001
5.2601e-002
4.8523e-001
1.8134e-001

becquerels
3 .3921e+005

1. 8557e+011
1. 8142e+010
6. 4455e+009
3 .7353e+011
1. 5942e+010
3. 5150e+010
1. 0775e+008
1. 1475e+007
1. 8398e+007
4. 5387e+009
2. 8569e+010
1. 9942e+011
9 .4043e+010
8. 0883e+010
1. 9995e+011
3.3175e+009
8 .0883e+010

1. 8553e+011
1. 7451e+010
9. 5887e+011
1 .2392e+011

2. 1512e+011
2. 8389e+009
1.8599e+011
2. 0711e+011
3.7550e+010
1. 5854e+011
1. 5502e+011
2. 9181e+011
2. 9437e+012
7 .4555e+015

5. 3517e+014
2. 8267e+010
1.5125e+010
2.8519e+010
1.9462e+009
1.7954e+010
6.7096e+009

uCi /CM
3

8. 0940e-011
4. 4280e-005
4.3290e-006
1 5380e-006
8. 9130e-005
3 .8040e-006
8. 3873e-006
2 .5710e-008

2.7380e-009
4.3900e-009
1. 0830e-006
6. 8170e-006
4 .7585e-005
2 .2440e-005
1. 9300e-005
4 .7710e-005
7. 9160e-007
1 .9300e-005
4.4270e-005
4. 1640e-006
2 .2880e-004
2. 9570e-005
5. 1330e-005
6. 7740e-007
4. 4380e-005
4. 9420e-005
8 .9600e-006
3 .7830e-005
3. 6990e-005
6. 9630e-005
7. 0240e-004
1. 7790e+000
1.2770e-001
6. 7450e-006
3. 6090e-006
6 .8050e-006
4. 6440e-007
4 .2840e-006
1. 6010e-006

Bq/cm3

2.9948e-006
1. 6384e+000
1. 6017e-001
5. 6906e-002
3. 2978e+000
1 .4075e-001
3. 1033e-001
9 .5127e-004

1.013le-004
1. 6243e-004
4. 0071e-002
2. 5223e-001
1. 7606e+000
8. 3028e-001
7. 1410e-001
1. 7653e+000
2. 9289e-002
7 .1410e-001

1. 6380e+000
1. 5407e-001
8. 4656e+000
1. 0941e+000
1. 8992e+000
2. 5064e-002
1.6421e+000
1 .8285e+000

3. 3152e-001
1. 3997e+000
1. 3686e+000
2.5763e+000
2 .5989e+001

6. 5823e+004
4. 7249e+003
2 .4956e-001
1. 3353e-001
2 .5179e-00i

I .7183e-002
1. 5851e-001
5 .9237e-002

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Aercr_ Activity Fluence Rate
eV iphotons/sec MeV/cm 2 /sec

No Buildup
0.015 1.665e+07 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
4 . 049e-29

Exposure Rate
mR/hr

No Buildup
0 . 000e+00

Exposure Rate
mR/hr

With Buildup
3 .473e-30
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*erg
W1eV

0 .02

0 .03
0 .04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5

0.o6

0.8
1.0
1.5
2.0
3.0
4.0

Activity
photons/sec

3 . 690e+10
3. 608e+15
9 .956e+10

3 .871e+ii

1. 181e+ll
2 .737e+15
4. 296e+11
2 200e+13
4 .917e+14

6. 772e+12
2 596e+13
2. 710e+13
2. 905e+13
1 .180e+13

5 .515e+12

5.938e+12
5.823e+12
8.768e+I0
8.904e+03

Fluence Rate
MeV/cm 2 /sec
No Buildup
2.925e-276
6.466e-86
2. 624e-45
1.431e-28
7.585e-22
2. 0.45e-11
1. 008e-12
2 .260e-08
1 . 080e-05
6. 287e-06
2. 832e-04
1. 843e-03
8. 328e-03
2. 984e-02
6. 952e-02
1. 115e+00
5. 937e+00
6. 919e-01
2. 383e-07

Fluence Rate
MeV/cm2 /sec
With Buildup

2 546e-25
4 .719e-19
1 .150e-22

4. 058e-21
5 .003e-18

1 .776e-07

7 .827e-09

9. 029e-05
2. 132e-02
4. 088e-03
8 353e-02
3. 055e-01
8 .813e-01

1. 657e+00
2. 436e+00
1. 896e+01
6. 541e+01
4. 616e+00
1. 181e-06

ExPosure Rate
mR/hr

No Buildup
1.013e-277
6.408e-88
1. 160e-47
3.812e-31
1.507e-24
3.236e-14
1.541e-15
3 .722e-11
1 .907e-08
1. 193e-08
5. 518e-07
3. 617e-06
1. 626e-05
5 .676e-05

1 .281e-04
1. 876e-03
9. 18!e-03
9. 387e-04
2. 948e-10

Exposure Rate
mRhr

With Buildup
8 820e-27
4. 676e-21
5. 084e-25
1. 08!e-23
9. 937e-21
2 .810e-10

1. 197e-i1
1 .487e-07

3 .763e-05

7 .755e-06
1 627e-04
5. 997e-04
1 .720e-03
3 .151e-03

4 . 491e-03
3.190e-02
1.01le-01
6.263e-03
1.460e-09

TOTALS: 6.977e+15 7.854e+00 9.438e+01 1.220e-02 1.495e-01

0
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 48 Hour
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
x Yz

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+ll cm3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-1-32
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
6.5978e-005
5. 5847e+001
1. 6390e-009
4. 4910e+001
1. 1037e+000
3 .8907e-001
9.6129e-001
1. 6854e-002
9 .9618e-004
1. 8564e-002
1. 0180e-002
7. 8312e+001
2. 2540e+001
5. 9034e+001
8 .7498e+002
7. 6749e+001
4. 3585e+002

1.3343e+001
3.3595e+003
3.6234e+001
5.2827e-007
1.3830e+000
2.6470e+001
9.5665e-005

becauerels
2.4412e+006
2.0663e+012
6. 0642e+001
1. 6617e+012
4.0836e+010
1. 4396e+010
3. 5568e+010
6 .2360e+008
3. 6859e+007
6. 8688e+008
3. 7667e+008
2.8976e+012
8 .3398e+011

2. 1843e+012
3. 2374e+013
2. 8397e+012
1. 6126e+013

4.9368e+011
1.2430e+014
1.3407e+012
1.9546e+004
5.1170e+010
9.794Oe+01i
3.5396e+006

uCi/cm3

5.8250e-010
4.9306e-004
1.4470e-014
3.9650e-004
9. 744:0e-006
3. 4350e-006
8. 4870e-006
1. 4880e-007
8 .7950e-009
1. 6390e-007
8. 9880e-008
6. 9140e-004
1. 9900e-004
5. 2120e-004
7 .7250e-003
6. 7760e-004
3 .8480e-003

1.1780e-004
2.9660e-002
3.1990e-004
4.6640e-012
1.2210e-005
2.3370e-004
8.4460e-010

Bq/cm3

2.1553e-005
1. 8243e+001
5. 3539e-010
1.4671e+001
3. 6053e-001
1 .2710e-001

3 1402e-00i
5. 5056e-003
3 .2542e-004
6.0643e-003
3. 3256e-003
2. 5582e+001
7. 3630e+000
1. 9284e+001
2 .8583e+002

2.5071e+001
1 .4238e+002

4.3586e+000
1.0974e+003
1.1836e+001
1.7257e-007
4.5177e-001
8.6469e+000
3.1250e-005
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr- 9 2

Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1.8870e-010
3. 8975e+000
4 .9010e-001
1. 6344e-001
7. 5209e+000
4.3460e-001
9. 4754e-001
2. 9109e-003
3. 1069e-004
4. 9713e-004
1 .2255e-001
8. 0294e-001
5. 2948e+000
1. 5959e+000
2. 1815e+000
5. 3088e+000
2. 1147e-003
2 .1815e+000
4.1875e+000
1. 0027e-002
2 .5564e+001

3 .3482e+000
1 .0090e+000
1.6560e-004
3.9892e+000
4. 9645e+000
1.0136e+000
3. 5622e+000
4. 1036e+000
4. 5295e+000
6. 4301e+001
3 7174e+005
4. 9067e+003
1. 3592e+000
4 .1750e-001
8 .9378e-003
1. 0129e-002
4 .7991e-001
6. 7767e-002

beccuerels
6.9820e+000
1 4421e+011
1.8134e+010
6. 0474e+009
2 .7827e+011
1. 6080e+010
3. 5059e+010
1. 0770e+008
1.1496e+007
1. 8394e+007
4 .5345e+009

2. 9709e+010
1. 9591e+011
5.9049e+010
8. 0716e+010
1. 9643e+011
7. 8243e+007
8. 0716e+010
1. 5494e+011
3. 7102e+008
9.4588e+011
1.2388e+011
3 .7332e+010
6.1270e+006
1.4760e+011
1.8369e+011
3.7504e+010
1.3180e+011
1. 5183e+011
1. 6759e+011
2. 3791e+012
1. 3754e+016
1. 8155e+014
5. 0290e+010
1. 5447e+010
3. 3070e+008
3 .7479e+008
1. 7757e+010
2.5074e+009

uCi /cm 3

1.6660e-015
3. 4410e-005
4. 3270e-006
1 .4430e-006

6. 6400e-005
3. 8370e-006
8. 3656e-006
2. 5700e-008
2 .7430e-009
4. 3890e-009
1. 0820e-006
7. 0890e-006
4. 6747e-005
1 .4090e-005

1. 9260e-005
4. 6870e-005
1. 8670e-008
1. 9260e-005
3 .6970e-005

8. 8530e-008
2. 2570e-004
2. 9560e-005
8 9080e-006
1 .4620e-009
3. 5220e-005
4. 3830e-005
8. 9490e-006
3. 1450e-005
3.6230e-005
3. 9990e-005
5.6770e-004
3 .2820e+000
4. 3320e-002
1.2000e-005
3.6860e-006
7.8910e-008
8.9430e-008
4.2370e-006
5.9830e-007

Bq/cm3

6. 1642e-011
1. 2732e+000
1 .6010e-001

5 .3391e-002
2. 4568e+000
1. 4197e-001
3. 0953e-001
9 5090e-004
1. 0149e-004
1. 6239e-004
4. 0034e-002
2. 6229e-001
1. 7296e+000
5. 2133e-001
7. 1262e-001
1. 7342e+000
6 .9079e-004
7. 1262e-001
1. 3679e+000
3. 2756e-003
8 .3509e+000
1. 0937e+000
3. 2960e-001
5. 4094e-005
1. 3031e+000
1. 6217e+000
3. 3111e-001
1. 1637e+000
1. 3405e+000
1. 4796e+000
2. 1005e+001
1 .2143e+005
1.6028e+003
4 .4400e-001

1. 3638e-001
2. 9197e-003
3. 3089e-003
1. 5677e-001
2 .2137e-002

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

j fer__ Activity Fluence Rate
WaV Thotons/sec MeV/cm 2/sec

No Builduo
0.015 1.518e+07 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

3.692e-29

Exposure Rate
mR /hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
3.167e-30
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MeV

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
photons/sec

3 . 234e+10
6. 611e+15
9 305e+10
3. 130e+ll
1. llle+ll
5. 049e+15
3 .130e+l!

1. 945e+12
1.754e+14
3 .396e+12
2.765e+13
1. 686e+13
1. 738e+13
8 .726e+12
2. 519e+12
2 .144e+12
1. 943e+li
3. 527e+10
1. 833e-01

Fluence Rate
MeV/cm2 /sec
No Buildup
2.563e-276
1. 185e-85
2 .452e-45
1. 157e-28
7. 136e-22
3. 772e-11
7 .342e-13
1. 999e-09
3. 854e-06
3. 153e-06
3. 017e-04
1. 146e-03
4 983e-03
2 .207e-02
3. 175e-02
4. 025e-01
1. 981e-01
2 .783e-01
4. 904e-12

Fluence Rate
MeV/cm 2 /sec

With Buildup
2.232e-25
8.646e-19
1.074e-22
3.28!e-21
4 .707e-18
3.276e-07
5.703e-09
7. 984e-06
7 .607e-03
2. 050e-03
8 .898e-02

1. 900e-01
5. 273e-01
1. 225e+00
1. 113e+00
6 846e+00
2. 182e+00
1. 857e+00
2 .430e-11

Exposure Rate
mR/hr

No Buildup
8.879e-278
1 .174e-87

1. 084e-47
3. 082e-31
1. 417e-24
5. 969e-14
1. 123e-15
3 .291e-12
6. 803e-09
5. 981e-09
5 .878e-07

2 .250e-06
9 .726e-06
4. 198e-05
5. 853e-05
6 .772e-04
3. 063e-04
3. 776e-04
6.067e-15

Exposure Rate
m___hr

With Buildup
7. 730e-27
8. 569e-21
4 752e-25
8 .740e-24

9 349e-21
5. 184e-10
8. 726e-12
1 .315e-08

1. 343e-05
3. 889e-06
1 .734e-04
3 .730e-04
1. 029e-03
2. 33!e-03
2. 05!e-03
1. 152e-02
3. 375e-03
2. 519e-03
3. 006e-14

TOTALS: 1.192e+16 9.392e-01 1.404e+01 1.474e-03 2.339e-02
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 96 Hour
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
x Y z

'.-T# 1 5059.68 cm 868.68 cm 6.56e+03 cm
...... , 166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

0
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
6.7031e-005
5.7025e+001

4. 0266e+001
1. 0573e+000
1. 4192e-001
9. 5631e-001
1. 6707e-002
9. 9572e-004
1. 8202e-002
1.0170e-002
7 .9819e+001
2. 0705e+001
6. 0280e+001
1. 1227e+003
5. 0143e+001
1.3422e+002

1.3263e-001
8.6298e+003
5.5433e-002

2.9041e-005
3.5532e+001
2.0127e-008

Library : Grove
becauerels uCi/cm3

2.4801e+006 5.9180e-010
2.1099e+012 5.0346e-004

1.4898e+012 3.5550e-004
3.9122e+010 9.3350e-006
5.2511e+009 1.2530e-006
3.5383e+010 8.4430e-006
6.1815e+008 1.4750e-007
3.6842e+007 8.7910e-009
6.7347e+008 1.6070e-007
3.7630e+008 8.9790e-008
2.9533e+012 7.0470e-004
7.6609e+011 1.8280e-004
2.2304e+012 5.3220e-004
4.1540e+013 9.9120e-003
1.8553e+012 4.4270e-004
4.9662e+012 1.1850e-003

4.9075e+009 1.1710e-006
3.1930e+014 7.6190e-002
2.0510e+009 4.8940e-007

1.0745e+006 2.5640e-010
1.3147e+012 3.1370e-004
7.4471e+002 1.7770e-013

Bq/cm3

2.1897e-005
1.8628e+001

1. 3154e+001
3. 4540e-001
4. 636!e-002
3. 1239e-001
5. 4575e-003
3 .2527e-004
5 .9459e-003

3. 3222e-003
2. 6074e+001
6 .7636e+000
1 .9691e+001

3. 6674e+002
1. 6380e+001
4. 3845e+001

4.3327e-002
2.8190e+003
1.8108e'002

9.4868e-006
1.1607e+001
6.5749e-009
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-2 4 1
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-9 2

Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

2.3537e+000
4 .8920e-001

1. 4407e-001
4. 1739e+000
4. 159!e-001
9 4263e-001
2 .9109e-003
3. 1148e-004
4 9701e-004
1. 2255e-001
8-5935e-001
5. 1096e+000
6. 2262e-001
2. 1724e+000
5.1230e+000
1 .1768e-006
2. 1724e+000
2. 9200e+000
4. 5318e-006
2. 4862e+001
3. 3470e+000
3. 0389e-002
7 .7078e-010
2. 4137e+000
3.7899e+000
1.0085e+000
3.4037e+000
3.9371e+000
1.4940e+000
4.2010e+001
7.3363e+005
3 .2598e+002
2. 1724e+000
4. 1036e-001
7. 8686e-007
3 .7570e-004
4. 6949e-001
9 .4600e-003

becauerels

8. 7086e+010
1. 8100e+010
5. 3308e+009
1. 5443e+011
1. 5389e+010
3 .4877e+010

1. 0770e+008
1.1525e+007
1. 8389e+007
4.5345e+009
3. 1796e+010
1.8905e+011
2. 3037e+010
8. 0381e+010
1. 8955e+011
4. 3543e+004
8 0381e+010
1. 0804e+011
1. 6768e+005
9. 1989e+011
1. 2384e+011
1. 1244e+009
2 .8519e+001

8. 9307e+010
1. 4023e+011
3. 7315e+010
1. 2594e+011
1. 4567e+011
5. 5277e+010
1. 5544e+012
2. 7144e+016
1. 2061e+013
8. 0381e+010
1. 5183e+010
2. 9114e+004
1. 3901e+007
1. 7371e+010
3. 5002e+008

uCi/cm3

2.0780e-005
4.3190e-006
1.2720e-006
3.6850e-005
3 .6720e-006

8 .3223e-006

2. 5700e-008
2 .7500e-009
4 .3880e-009
1. 0820e-006
7. 5870e-006
4. 5111e-005
5.4970e-006
1. 9180e-005
4.5230e-005
1. 0390e-011
1. 9180e-005
2. 5780e-005
4. 0010e-011
2 .1950e-004

2. 9550e-005
2.6830e-007
6. 8050e-015
2. 1310e-005
3. 3460e-005
8.9040e-006
3 .0050e-005

3 .4760e-005
1. 3190e-005
3 .7090e-004
6 .4770e+000

2. 8780e-003
1. 9180e-005
3 .6230e-006
6..9470e-012
3.3170e-009
4.1450e-006
8.3520e-008

Bf/cm3

7. 6886e-001
1. 5980e-001
4. 7064e-002
1. 3635e+000
1. 3586e-001
3 .0792e-001

9. 5090e-004
1.0175e-004
1.6236e-004
4 .0034e-002

2. 8072e-001
1.6691e+000
2.0339e-001
7. 0966e-001
1.6735e+000
3. 8443e-007
7. 0966e-001
9. 5386e-001
1 .4804e-006
8 .1215e+000

1. 0934e+000
9.927le-003
2.5179e-010
7. 8847e-001
1. 2380e+000
3. 2945e-001
1 .1118e+000

1 .2861e+000
4. 8803e-001
1. 3723e+001
2 .3965e+005

1.0649e+002
7.0966e-001
1. 3405e-001
2 .5704e-007
1. 2273e-004
1. 5336e-001
3. 0902e-003

0

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

er Activity Fluence Rate
WeV photons/sec MeV/cm2 /sec

No Buildup
0.015 1.482e+07 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
3.604e-29

Exposure Rate
mR_/ hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
3. 091e-30
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Run Time:
Duration:

9:27:00 AM.
00:00:19

o eV

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

2. 556e+10
1 302e+16
8. 510e+10
2 .047e+11

9. 953e+10
9 . 963e+15
1. 832e+11
3 .602e+11

3. 180e+13
3. 665e+12
3 .399e+13
7. 645e+12
1. 148e+13
7. 007e+12
1. 677e+12
1 .760e+12
7. 525e+10
4. 681e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup
2.026e-276
2 . 334e-85
2 .243e-45

7. 566e-29
6 .393e-22
7. 444e-11
4. 298e-13
3 .700e-10
6. 987e-07
3 .402e-06
3 .708e-04
5. 198e-04
3 .291e-03
1. 772e-02
2 .114e-02

3 .304e-01
7. 672e-02
3. 694e-01

Fluence Rate
MeV/cm2 /sec

With Buildup
1 .764e-25
1. 704e-18
9. 827e-23
2 .146e-21
4 .216e-18
6. 465e-07
3 338e-09
1 .478e-06

1. 379e-03
2. 212e-03
1. 094e-01
8. 619e-02
3 482e-01
9. 838e-01
7. 407e-01
5. 620e+00
8. 452e-01
2. 465e+00

Exposure Rate
mR/hr

No Buildup
7 . 017e-278
2 .313e-87
9.919e-48
2. 016e-31
1. 270e-24
1 178e-13
6. 575e-16
6 .093e-13

1 . 233e-09
6. 454e-09
7 .226e-07
1. 020e-06
6. 423e-06
3. 371e-05
3 896e-05
5 .559e-04

1.186e-04
5.012e-04

Exposure Rate
mR/hr

With Buildup
6. 109e-27
1.688e-20
4 .346e-25
5.716e-24
8. 374e-21
1. 023e-09
5 -108e-12

2. 434e-09
2. 434e-06
4. 197e-06
2. 131e-04
1. 692e-04
6. 797e-04
1. 871e-03
1 .365e-03
9 .455e-03
1.307e-03
3.344e-03

TOTALS: 2.309e+16 8.196e-01 1.120e+01 1.257e-03 1.841e-02
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 240 Hour

Geometry: 13 - Rectangular Volume

Source Dimensions
Length
Width
Height

5.Oe+3 cm
1.3e+4 cm
1.7e+3 cm

163 ft
430 ft 6.2 in

57 ft

Dose Points
x Y z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
A.m-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
7.0191e-005
5.9983e+001

2.9030e+001
9 .2946e-001
6. 8889e-003
9 .4158e-001
1. 6276e-002
9. 9414e-004
1. 7149e-002
1. 0140e-002
8 .3523e+001
1. 5857e+001
6. 3406e+001
1. 5370e+003
1. 3977e+001
2. 5417e+000

8.4327e-008
3.6234e+004
4.6700e-011

3.2779e+001

Library : Grove
becauerels uCi/cm3

2.5971e+006 6.1970e-010
2.2194e+012 5.2957e-004

1.0741e+012 2.5630e-004
3.4390e+010 8.2060e-006
2.5489e+008 6.0820e-008
3.4839e+010 8.3130e-006
6.0223e+008 1.4370e-007
3.6783e+007 8.7770e-009
6.3450e+008 1.5140e-007
3.7517e+008 8.9520e-008
3.0903e+012 7.3740e-004
5.8672e+011 1.4000e-004
2.3460e+012 5.5980e-004
5.6870e+013 1.3570e-002
5.1715e+011 1.2340e-004
9.4043e+010 2.2440e-005

3.1201e+003 7.4450e-013
1.3407e+015 3.1990e-001
1.7279e+D00 4.1230e-016

1.2128e+012 2.8940e-004

Ba/cm3

2.2929e-005
1.9594e+001

9. 4831e+000
3. 0362e-001
2 .2503e-003
3 .0758e-001

5. 3169e-003
3 .2475e-004
5 .6018e-003
3. 3122e-003
2 .7284e+001
5. 1800e+000
2. 0713e+001
5.0209e+002
4.5658e+000
8.3028e-001

2.7547e-008
1.1836e+004
1.5255e-011

1.0708e+001

0
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0

0

Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

5.1831e-001
4.8433e-001
9.8542e-002
7.1312e-001
3.1681e-001
9.2812e-001
2 .9109e-003
3. 1216e-004
4. 9656e-004
1. 2233e-001
9. 5234e-001
4. 5922e+000
3. 6970e-002
2. 1464e+000
4 6043e+000

2.1464e+000
9.9063e-001

2.2880e+001
3.3425e+000
8.3069e-007

5. 3145e-001
1. 9391e+000
9. 8191e-001
3. 0050e+000
3 .4750e+000
5.3575e-002
1. 1712e+001
1. 3954e+006
2.3220e-002
3. 1114e+000
3. 8193e-001

1.9165e-008
4.3959e-001
2.5734e-005

becauerels

1. 9177e+010
1. 7920e+010
3. 6460e+009
2. 6386e+010
1. 1722e+010
3 .4340e+010
1.0770e+008
1.1550e+007
1.8373e+007
4.5261e+009
3.5237e+010
1.6991e+011
i.3679e+009
7.9417e+010
1.7036e+011

7.9417e+010
3.6653e+010

8.4655e+011
1.2367e+011
3.0736e+004

1.9663e+010
7.1747e+010
3.6331e+0101.1118e+011

1.2858e+011
1. 9823e+009
4. 3.333e+011
5.1631e+016
8. 5912e+008
1. 1512e+011
1. 4132e+010

7.0909e+002
1.6265e+010
9.5216e+005

UCi/cm3

4.5760e-006
4.2760e-006
8.7000e-007
6 .2960e-006
2. 7970e-006
8 .1941e-006

2 .5700e-008

2. 7560e-009
4. 3840e-009
1. 0800e-006
8 .4080e-006

4. 0543e-005
3 .2640e-007
1. 8950e-005
4. 0650e-005

1.8950e-005
8.7460e-006

2.0200e-004
2.9510e-005
7.3340e-012

4. 6920e-006
1. 7120e-005
8. 6690e-006
2.6530e-005
3. 0680e-005
4. 7300e-007
1. 0340e-004
1 2320e+001
2. 0500e-007
2 .7470e-005
3.3720e-006

1.6920e-013
3.8810e-006
2.2720e-010

BQ/cm3

1. 6931e-001
1.582le-00!
3 .2190e-002
2. 3295e-001
1. 0349e-001
3. 0318e-001
9. 5090e-004
1. 0197e-004
1.622le-004
3.9960e-002
3.1110e-001
1.5001e+000
1.2077e-002
7.0115e-001
1.5041e+000

7.0115e-001
3.2360e-001

7.4740e+000
1.0919e+000
2.7136e-007

1. 7360e-001
6.3344e-001
3. 2075e-001
9. 8161e-001
1. 1352e+000
1. 7501e-002
3. 8258e+000
4. 5584e+005
7.5850e-003
1.0164e+000
1.2476e-001

6.2604e-009
1.4360e-001
8.4064e-006

Bui ldup
The material reference is : Source

x
y
z

Integration Parameters
Direction
Direction
Direction

20
20
20

0.015

Activity
photons/sec

1 .466e+07

Fluence Rate
MeV/cm2/sec
No Buildup
0. 000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

3.565e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
MR/hr

With Buildup
3.058e-30
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Run Date: June 26, 2008
Run Time:
Duration:

0 .02
0 .03
0. 04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

9:25:31 AM
00:00:11

Activity
photons/sec

1.660e+10
2.477e+16
7. 369e+i10
5..748e+i0
7. 415e10
1. 895e+16
4. 231e+10
1 .975e+ii

3. 738e+13
4. 407e+12
4 627e+13
7.. 297e+12
1. 071e+13
5 .473e+12

9 .624e+il
1.335e+12
2 .766e+10
4 .319e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup
1.316e-276
4. 439e-85
1. 942e-45
2. 125e-29
4 .762e-22
1. 416e-10
9. 924e-14
2 .029e-10

8. 213e-07
4. 09le-06
5. 048e-04
4. 961e-04
3 . 070e-03
1. 384e-02
1. 213e-02
2.508e-01
2.820e-02
3.408e-01

Fluence Rate
MeV/cm 2 /sec
With Buildup

1.145e-25
3 .240e-18
8. 509e-23
6 .026e-22
3 .141e-18

1 230e-06
7 710e-10
8. 107e-07
1. 621e-03
2. 660e-03
1. 489e-01
8 .227e-02

3 249e-01
7. 685e-01
4 .251e-01
4. 265e+00
3. 107e-01
2. 274e+00

Exposure Rate
mR/hr

No Buildup
4. 557e-278
4 .400e-87
8 588e-48
5 .660e-32

9 .459e-25
2 .241e-13
1. 518e-16
3 .342e-13
1 .450e-09

7 .761e-09
9. 836e-07
9 .739e-07
5 .991e-06

2 .633e-05

2 .236e-05
4 .219e-04
4 .3 6le-05
4. 624e-04

EC-RADN-1 129
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Exposure Rate
mR/hr

With Buildup
3. 968e-27
3 .21e-20
3 .763e-25
1 .605e-24

6. 239e-21
1. 946e-09
1. 179e-12
1. 335e-09
2. 861e-06
5. 046e-06
2. 90le-04
1.615e-04
6. 341e-04
1 .462e-03
7. 836e-04
7. i75e-03
4. 805e-04
3. 085e-03

TOTALS: 4.383e+16 6.498e-01 8. 603e+00 9.845e-04 1.408e-02

0
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File Ref:

Date:

By:
Checked:

Case Title: TB Dose
Description: 2.5' Shield - 480 Hour

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
x Y z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 i28 ft 6.0 i215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+l! cm 3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140-
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
7.5447e-005
6.3443e+001

1.6820e+001
7. 4994e-001
4. 4480e-005
9. 1768e-001
1. 5574e-002
9. 9176e-004
1.5529e-002
1. 0089e-002
8. 7589e+001
9.8870e+000
6. 7065e+001
1. 4362e+003
1. 6639e+000
1. 8904e-003

1.0982e+005

1.9527e+001

Library : Grove
becquerels jCi/cm 3

2.7915e+006 6.6610e-010
2.3474e+012 5.6013e-004

6.2234e+011 1.4850e-004
2.7748e+010 6.6210e-006
1.6457e+006 3.9270e-010
3.3954e+010 8.1020e-006
5.7624e+008 1.3750e-007
3.6695e+007 8.7560e-009
5.7457e+008 1.3710e-007
3.7328e+008 8.9070e-008
3.2408e+012 7.7330e-004
3.6582e+01l 8.7290e-005
2.4814e+012 5.9210e-004
5.3140e+013 1.2680e-002
6.1564e+010 1.4690e-005
6.9945e+007 1.6690e-008

4.0635e+015 9.6960e-001

7.2250e+011 1.7240e-004

BcT/cm 3

2.4646e-005
2.0725e+001

5.4945e+000
2 .4498e-001
1. 4530e-005
2. 9977e-001
5. 0875e-003
3 .2397e-004
5. 0727e-003
3. 2956e-003
2 .8612e+001

3 .2297e+000
2. 1908e+001
4. 6916e+002
5. 4353e-001
6. 1753e-004

3.5875e+004

6.3788e+000

0
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Nuclide
La- 14 2
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

4. 1625e-002
4 .7073e-001
5. 2340e-002
3. 7525e-002
1. 9017e-001
9 .0456e-001

2. 9087e-003
3. 1194e-004
4. 9588e-004
1 .2199e-001
8. 9243e-001
3. 8443e+000
3 .3425e-004
2. 1034e+000
3. 8545e+000

2.1034e+000
1.6344e-001

1.9912e+001
3.3357e+000

4.2667e-002
1.0986e+000
9.2505e-001
2. 4420e+000
2. 8237e+000
2. 0898e-004
1 .3932e+000
1. 1296e+006
7. 8935e-010
3. 3357e+000
3. 3878e-001

3.9394e-001
1.3649e-009

becquerels

1.5401e+009
1.7417e+010
1.9366e+009
1. 3884e+009
7 .0364e+009

3. 3469e+010
1.0762e+008
1. 1542e+007
1.8348e+007
4. 5135e+009
3. 3020e+010
1 .4224e+011

1. 2367e+007
7. 7824e+010
1. 4261e+011

7.7824e+010
6.0474e+009

7.3675e+011
1.2342e+011

1. 5787e+009
4 .0647e+010

3. 4227e+010
9. 0355e+010
1.0448e+011
7. 7321e+006
5. 1547e+010
4. 1795e+016
2. 9206e+001
1. 2342e+011
1. 2535e+010

1.4576e+010
5.0500e+001

uCi /cm 3

3. 6750e-007
4. 1560e-006
4. 6210e-007
3. 3130e-007
1. 6790e-006
7. 9861e-006
2. 5680e-008
2. 7540e-009
4. 3780e-009
1. 0770e-006
7. 8790e-006
3. 3941e-005
2. 9510e-009
1.8570e-005
3.4030e-005

1.8570e-005
1.4430e-006

1.7580e-004
2.9450e-005

3. 7670e-007
9. 6990e-006
8.1670e-006
2 .1560e-005

2 .4930e-005
1. 8450e-009
1. 2300e-005
9. 9730e+000
6. 9690e-015
2. 9450e-005
2 .9910e-006

3.4780e-006
1.2050e-014

Ba/cm3

1 .3598e-002
1. 5377e-001
1 .7098e-002
1.2258e-002
6 .2123e-002
2. 9549e-001
9. 5016e-004
1. 0190e-004
1. 6199e-004
3 .9849e-002
2 .9152e-001

1. 2558e+000
1. 0919e-004
6. 8709e-001
1. 2591e+000

6.8709e-001
5.3391e-002

6.5046e+000
1.0897e+000

1.3938e-002
3.5886e-001
3 0218e-001
7 .9772e-001
9.224le-001
6. 8265e-005
4. 5510e-001
3 .6900e+005
2. 5785e-010
1.0897e+000
1. 067e-001

1.2869e-001
4.4585e-010

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Activity Fluence Rate
photons/sec MeV/cm 2 /sec

No Buildup
0.015 1.425e+07 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
3. 465e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
2.972e-30
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Aftrgy
MWeV

o 02

0.-03
0 04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
D.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

1.235e+10
2. 005e+16
6. 281e+10
7. 293e+09
4. 587e+10
1. 534e+16
6. 977e+09
1. 133e+11
2. 999e+13
3. 882e+12
4. 319e+13
1. 853e+13
1. 012e+13
4 .710e+12
5. 567e+1!
7. 990e+11
8. 430e+09
2 . 573e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup
9. 784e-277
3 . 594e-85
1. 655e-45
2. 696e-30
2. 946e-22
1. 146e-10
1. 636e-14
1. 164e-10
6. 590e-07
3. 605e-06
4 .712e-04
1 .260e-03
2 903e-03
1. 191e-02
7. 016e-03
1. 500e-01
8. 595e-03
2. 030e-01

Fluence Rate
MeV/cm2 /sec

With Buildup
8.518e-26
2. 623e-18
7 .253e-23
7 . 646e-23
1. 943e-18
9 954e-07
1. 271e-10
4. 65ie-07
1. 301e-03
2. 344e-03
1. 390e-01
2 . 090e-01
3. 072e-01
6. 614e-01
2. 459e-01
2. 552e+00
9 .469e-02

1. 355e+00

Exposure Rate
mR/hr

No Buildup
3. 389e-278
3. 561e-87
7. 321e-48
7. 182e-33
5 .852e-25
1. 814e-13
2. 503e-17
1 .917e-13

1.163e-09
6. 838e-09
9 .18!e-07

2 . 474e-06
5. 666e-06
2 .266e-05
1. 293e-05
2. 524e-04
1. 329e-05
2 .754e-04

Exposure Rate
mR/hr

With Buildup
2.951e-27
2.599e-20
3.208e-.25
2. 037e-25
3. 859e-21
1. 575e-09
1. 945e-13
7 659e-10
2 .296e-06

4. 446e-06
2 .708e-04

4. 102e-04
5. 996e-04
1. 258e-03
4. 532e-04
4. 293e-03
1. 464e-04
1 .838e-03

TOTALS: 3.550e+16 3.852e-01 5.567e+00 5.858e-04 9.276e-03
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File Ref:

Date:

By:

Checked:

Case Title: TB Dose
Description: 2.5' Shield - 720 Hour

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm
1.3e+4 cm 430 ft
1.7e+3 cm

163 ft
6.2 in

57 ft

Dose Points
x Y z

# 1 5059.68 cm 868.68 cm 6.56e+03 cm
166 ft 0.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+i1 cm3  Air 0.00122
Shield 1 76.2 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am- 241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr- 8 5m
Kr-87
Kr-88
La-140
La-141

curies
8.0680e-005
6.5640e+001

9.7500e+000
6.0496e-001
2 .8724e-007

8 .9424e-001

1 .4906e-002
9 .8927e-004

1. 4056e-002
1.0038e-002
8. 9854e+001
6. 0303e+000
6. 9387e+001
9. 9029e+002
1. 9788e-001
1. 0384e-006

2.0252e+005

1.1325e+001

becauerels
2.9851e+006
2.4287e+012

3.6075e+011
2.2383e+010
1.0628e+004
3.3087e+010
5.5152e+008
3.6603e+007
5.2008e+008
3.7139e+008
3.3246e+012
2.2312e+011
2.5673e+012
3.6641e+013
7.3214e+009
3.8422e+004

7.4932e+015

4.1904e+011

UCi/cm3

7.1230e-010
5.7952e-004

8 .6080e-005

5 .3410e-006

2. 5360e-012
7. 8950e-006
1. 3160e-007
8. 7340e-009
1 .2410e-007

8. 8620e-008
7. 9330e-004
5. 3240e-005
6. 1260e-004
8. 7430e-003
1 .7470e-006
9 1680e-012

1.7880e+000

9.9990e-005

Ba /cm 3

2.6355e-005
2.1442e+001

3.1850e+000
1. 9762e-001
9. 3832e-008
2. 9211e-001
4. 8692e-003
3 .2316e-004
4 .5917e-003
3 .2789e-003
2. 9352e+001
1. 9699e+000
2 .2666e+001
3. 2349e+002
6.4639e-002
3. 3922e-007

6.6156e+004

3.6996e+000
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

3 .3425e-003

4. 5182e-001
2.7796e-002
1. 9742e-003
1. 1395e-001
8. 8145e-001
2. 9075e-003
3. 1148e-004
4. 9520e-004
1 .2165e-001
7 .2275e-001
3. 2173e+000
3 0219e-006
2. 0614e+000
3 .2258e+000

2.0614e+000
2.6969e-002

1.7341e+001
3.3289e+000

3 .4263e-003

9. 1089e-001
8. 6762e-001
1. 9833e+000
2 .2936e+000
8. 1506e-007
1. 6582e-001
5. 5659e+005

3.3459e+000
3.0050e-001

3.5294e-001

becauerels

1. 2367e+008
1. 6717e+010
1. 0284e+009
7. 3047e+007
4. 2160e+009
3 2614e+010
1. 0758e+008
1.1525e+007
1. 8322e+007
4 .5010e+009

2. 6742e+010
1. 1904e+011
1. 181e+005
7. 6274e+010
1.1936e+011

7.6274e+010
9.9784e+008

6.4162e+011
1.2317e+011

1. 2677e+008
3. 3703e+010
3. 2102e+010
7 .3382e+010

8. 4865e+010
3. 0157e+004
6. 1354e+009
2. 0594e+016

1.2380e+011
1.1118e+010

1.3059e+010

uCi /cm3

2. 9510e-008
3. 9890e-006
2. 4540e-007
1.7430e-008
1 .0060e-006

7 .7821e-006
2. 5670e-008
2 .7500e-009
4. 3720e-009
1. 0740e-006
6. 3810e-006
2. 8405e-005
2. 6680e-011
1. 8200e-005
2.8480e-005

1.8200e-005
2.3810e-007

1.5310e-004
2.9390e-005

3. 0250e-008
8.0420e-006
7. 6600e-006
1. 7510e-005
2 .0250e-005

7. 1960e-012
1. 4640e-006
4.9140e+000

2.9540e-005
2.6530e-006

3.1160e-006

Bg / cm3

1. 0919e-003
1. 4759e-001
9.0798e-003
6 .4491e-004
3 .7222e-002

2. 8794e-001
9 .4979e-004
1. 0175e-004
1. 6176e-004
3. 9738e-002
2. 3610e-001
1. 0510e+000
9. 8716e-007
6. 7340e-001
1.0538e+000

6.7340e-001
8.8097e-003

5.6647e+000
1.0874e+000

1. 1193e-003
2. 9755e-001
2 .8342e-001

6 .4787e-001

7 .4925e-001
2. 6625e-007
5. 4168e-002
1. 8182e+005

1.0930e+000
9.8161e-002

1.1529e-001

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

W e

0 0 D15

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
1.368e+07 0.000e+00

Results
Fluence Rate
MeV/cm2/sec

With Buildup
3.326e-29

Exposure Rate
mR/hr

No Buildup
0.000e+00

Exposure Rate
mR /mhr

With Buildup
2. 853e-30
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WMeV

0.02
0 03
0 .04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

1.021e+10
9. 880e+15
5 . 596e+I0
1. 250e+09
2. 799e+10
7. 559e+15
2. 672e+09
7. 080e+10
1. 479e+13
2. 638e+12
2. 977e+13
3. 312e+13
8. 992e+12
4. 192e+12
3. 675e+ii
5 034e+1i
4. 058e+09
1.492e+10

Fluence Rate
MeV/cm2 /sec
No Buildup
8. 090e-277
1. 771e-85
1. 475e-45
4. 622e-31
1. 798e-22
5. 648e-11
6. 266e-15
7 .274e-11
3 .251e-07
2 .450e-06
3 .248e-04
2 .252e-03
2 .578e-03

1. 060e-02
4. 632e-03
9.452e-02
4.138e-03
1.177e-01

Fluence Rate
MeV/cm 2 /sec

With Buildup
7. 043e-26
1. 292e-18
6 .462e-23

1 .311e-23
1. 186e-18
4 905e-07
4 .868e-11

2 .906e-07

6. 416e-04
1 . 593e-03
9 580e-02
3 734e-01
2 .728e-01
5 .886e-01

1. 623e-01
1. 608e+00
4. 558e-02
7 856e-01

Exposure Rate
mR/hr

No Buildup
2.802e-278
1.755e-87
6.522e-48
1.231e-33
3. 571e-25
8 937e-14
9 .587e-18

1. 198e-13
5 .737e-10

4. 647e-09
6. 329e-07
4 420e-06
5. 032e-06
2 . 017e-05
8. 538e-06
1. 590e-04
6. 398e-06
1. 598e-04

Exposure Rate
mR/hr

With Buildup
2. 440e-27
1 .281e-20
2. 858e-25
3. 492e-26
2. 355e-21
7. 761e-10
7 448e-14
4 .785e-10

1. 132e-06
3. 021e-06
1. 867e-04
7 .329e-04

5. 325e-04
1. 120e-03
2. 992e-04
2 .705e-03

7. 049e-05
1. 066e-03

TOTALS: 1.753e+16 2.368e-01 3.934e+00 3.640e-04 6.716e-03
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 0.1667 Hours

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimen
5.0e+3 cm
1.3e+4 cm
1.7e+3 cm

sions
163 ft

430 ft 6.2 in
57 ft

Dose Points
x Y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm 3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Ba-137m
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
Rb-86
Xe-133
Xe-135

curies
2.0283e-001
2. 8486e-001
9 .0908e-002

2 .1441e-001
1.3275e+000
1. 8632e+000
2. 7467e+000
2. 6708e+000
2. 5757e+000
4. 3370e-002
7. 6591e-001
1. 4351e+000
2. 0988e+000
2. 6878e-003
6 .2127e+000
2.0626e+000

becuuerels
7.5049e+009
1.0540e+010
3. 3636e+009
7. 9333e+009
4. 9117e+010
6. 8940e+010
1. 0163e+011
9.8820e+010
9.5300e+010
1 .6047e+009

2. 8339e+010
5. 3098e+010
7 .7657e+010

9 .9449e+007

2. 2987e+011
7. 6315e+010

uci/cm3

1 .7908e-006
2. 5150e-006
8. 0260e-007
1.8930e-006
1 1720e-005
1. 6450e-005
2 .4250e-005
2 .3580e-005
2 .2740e-005
3. 8290e-007
6 .7620e-006
1 .2670e-005
1 .8530e-005
2. 3730e-008
5. 4850e-005
1. 8210e-005

Bq/cm3

6.6259e-002
9. 30 5 5e-002
2. 9696e-002
7. 00 4 1e-002
4. 3364e-001
6. 0865e-001
8. 9725e-001
8.7246e-001
8 .41 3 8e-001
1 4167e-002
2 .5019e-001

4. 6879e-001
6. 85 6 !e-001
8. 7801e-004
2. 0294e+000
6. 73 7 7e-001

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20
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Onerqy
MeV

0.03
0.04
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

1 .217e+11
2. 312e'+08
4 .192e+08

8. 586e+10
1. 669e+08
2. 939e+10
9. 463e+10
1. 580e+10
8. 848e+10
1. 277e+11
1 . 502e+11
2. 842e+1!
1. 106e+l1
9. 421e+10
6 .961e+10

8. 024e+09

Fluence Rate
MeV/cm 2 /sec
No Buildup
3. 100e-108
7 348e-57
1 .218e-28
4. 209e-19
7. 521e-19
1. 737e-13
2. 038e-11
2. 720e-10
2 .708e-08
3 301e-07
2 .077e-06

4. 948e-05
1 244e-04
2 .420e-03
1 259e-02
1. 516e-02

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
1 563e-23
2 620e-25
2. 144e-23
6 .617e-15

1. 008e-14
1. 241e-09
6. 852e-08
2. 788e-07
1 .188e-05

7. 804e-05
3. 052e-04
3 652e-03
5. 632e-03
5. 081e-02
1. 665e-01
1 .181e-01

Exposure Rate
mR/hr

No Buildup
3.072e-110
3.250e-59
2.418e-31
6. 661e-22
1. 151e-21
2. 861e-16
3. 597e-14
5. 159e-13
5. 276e-11
6. 479e-10
4 . 055e-09
9 .412e-08

2.293e-07
4.072e-06
1.946e-05
2.057e-05

Exposure Rate
mR/hr

With Buildup
I. 549e-25
1.159e-27
4.258e-26
1 .047e-17
1 .542e-17
2 .044e-12

I .209e-10
5. 289e-10
2 314e-08
1. 532e-07
5. 956e-07
6. 947e-06
1. 038e-05
8. 549e-05
2 .575e-04
1. 602e-04

TOTALS: 1.281e+12 3.035e-02 3.451e-01 4. 444e-05 5 .212e-04

S

0
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 0.5 Hours
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimen
5.0e+3 cm
1.3e+4 cm
1.7e+3 cm

sions
163 ft

430 ft 6.2 in
57 ft

Dose Points
x Y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+l1 cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Ba-137m
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
Rb-86
Xe-133
Xe-135

curies
1. 6833e+000
2. 3639e+000
7.5390e-001
1 7794e+000
1. 054e+001
1 .4532e+001
2 .2642e+001
1. 7103e+001
2.0739e+001
4. 3664e-001
7. 3238e+000
1. 2052e+001
1. 9482e+001
2. 2291e-002
6 .2500e+001
2 .0818e+001

becauerels
6 2283e+0!0
8 7463e+010
2. 7894e+010
6.5838e+010
4 .0899e+011
5. 3769e+011
8.3775e+011
6. 3282e+011
7.6735e+011
1. 6156e+010
2 .7098e+011
4 .4591e+011
7 .2083e+011
8 .2476e+008
2. 3125e+012
7 .7028e+011

uCi /cm 3

1.4862e-005
2.0870e-005
6.6560e-006
1.5710e-005
9.7590e-005
1.2830e-004
1. 9990e-004
1. 5100e-004
1. 8310e-004
3. 8550e-006
6. 4660e-005
1. 0640e-004
1 .7200e-004
1. 9680e-007
5. 5180e-004
1. 8380e-004

Bq/cm3

5.4988e-001
7. 7219e-001
2 .4627e-001

5. 8127e-001
3 .6108e+000

4. 7471e+000
7. 3963e+000
5.5870e+000
6. 7747e+000
1. 4264e-001
2. 3924e+000
3. 9368e+000
6. 3640e+000
7 .2816e-003
2 .0417e+001

6. 8006e+000

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20
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, e rcy
MeV

0.03
0.04
0 .06
0.08
0.1
0. 15
0.2
0.3
0 .4
0.5
0.6
0.8
1.0
1.5
2 .0
3 .0

Activity
photons/sec

1. 210e+12
1. 918e+09
3 . 476e+09
8. 611e+11
1. 536e+09
2 .646e+11

9 .227e+11
1. 334e+11
7. 154e+11
1. 020e+12
1. 144e+12
2 .006e+12
8. 321e+11
7. 520e+11
6 .056e+11

6. 792e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup
3 -08le-107

6. 096e-56
1 .00e-27

4 222e-18
6. 920e-18
1. 564e-12
1. 987e-10
2 .297e-09
2 . 189e-07
2. 638e-06
1. 581e-05
3. 492e-04
9. 356e-04
1. 932e-02
1. 095e-01
1. 284e-01

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 553e-22
2. 174e-24
1 .778e-22

6. 636e-14
9. 275e-14
1. 18e-08
6. 682e-07
2. 355e-06
9 603e-05
6. 237e-04
2. 323e-03
2. 577e-02
4. 235e-02
4. 056e-01
1 .448e+00

9. 992e-01

Exposure Rate
mR/hr

No Buildup
3 .053e-109

2 .696e-58

2. 006e-30
6. 681e-21
1. 059e-20
2 .576e-15

3. 507e-13
4. 358e-12
4 266e-10
5 .178e-09

3 087e-08
6. 642e-07
1. 725e-06
3 .251e-05
1. 693e-04
1. 741e-04

Exposure Rate
mR/hr

With Buildup
1. 539e-24
9 .613e-27

3. 531e-25
1 .050e-16

1. 419e-16
1. 840e-11
1. 179e-09
4. 468e-09
1. 871e-07
1. 224e-06
4 .534e-06

4. 903e-05
7. 807e-05
6 .824e-04

2 .240e-03

1 .356e-03

TOTALS: 1.054e+13 2. 585e-01 2.924e+00 3. 784e-04 4.41le-03

0
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File Ref:

Date:

By:

Checked:

Case Title: TB Dose
Description: 3' Shield - 1 Hour

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm
1.3e+4 cm 430 ft
1.7e+3 cm

163 ft
6.2 in

57 ft

Dose Points
x y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-1-34
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
3 .6551e-006

6. 8533e+000
1.6979e+000
2. 8124e+000
6. 4664e-002
5. 8785e-002
5. 4379e-002
9. 5699e-004
5. 6089e-005
1 .0655e-003

5. 7358e-004
9. 6254e+000
3. 0673e+000
7.2445e+000
4. 8954e+001
6. 0122e+001
9. 8780e+001
5. 1106e+001
8. 7283e+001
2. 8702e+000
4. 4548e+001
6. 0303e+001
1.1338e+002
4.8036e-002
2 1441e-002

becQuerels
1.3524e+005
2. 5357e+011
6 2821e+010
1. 0406e+011
2. 3926e+009
2. 1751e+009
2. 0120e+009
3. 5409e+007
2. 0753e+006
3. 9423e+007
2. 1222e+007
3. 5614e+011
1. 1349e+011
2. 6805e+011
1. 8113e+012
2 .2245e+012

3 .6548e+012

1. 8909e+012
3. 2295e+012
1. 0620e+011
1. 6483e+012
2. 2312e+012
4. 1950e+012
1. 7773e+009
7. 9333e+008

uCi/cm3

3.2270e-011
6.0506e-005
1.4990e-005
2.4830e-005
5.7090e-007
5. 1900e-007
4 .8010e-007

8. 4490e-009
4. 9520e-010
9 .4070e-009
5. 0640e-009
8. 4980e-005
2 .7080e-005

6. 3960e-005
4.3220e-004
5. 3080e-004
8 .7210e-004

4.5120e-004
7 .7060e-004
2 .5340e-005

3.9330e-004
5.3240e-004
1. 0010e-003
4 .2410e-007
1. 8930e-007

Bq/cm3

1.1940e-006
2 .2387e+000
5. 5463e-001
9. 1871e-001
2. 1123e-002
1. 9203e-002
1 7764e-002
3. 1261e-004
1. 8322e-005
3. 4806e-004
1. 8737e-004
3. 1443e+000
1. 0020e+000
2. 3665e+000
1. 5991e+001
1. 9640e+001
3. 2268e+001
1. 6694e+001
2. 8512e+001
9. 3758e-001
1. 4552e+001
1. 9699e+001
3 .7037e+001

1. 5692e-002
7. 0041e-003
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1 .5982e-002
3. 595!e-001
2 .7614e-002
1 0414e-002
7. 5356e-001
2 .3174e-002
5. 3602e-002
1. 6390e-004
1 7409e-005
2 .7988e-005
6 .9024e-003
9. 0738e-002
3. 0863e-001
1.9935e-001
1 .2323e-001
3. 0944e-001
1. 8304e-001
1 .2323e-001
3 .3538e-001
1.0635e+000
1.4781e+000
1. 8848e-001
1. 7522e+000
1. 5495e+000
3. 2168e-001
3 .3482e-001
5. 7143e-002
1. 1309e+000
2. 3933e-001
7.5526e-001
5. 4911e+000
4.1025e+002
1 .3818e+002
2.7139e-003
1. 9391e-002
1. 3547e-001
1. 4351e-002
2 .7603e-002
2. 6221e-002

beccauerels
5 .9133e+008

1. 3302e+010
1. 0217e+009
3.8531e+008
2. 7882e+010
8. 5745e+008
1 .9833e+009

6. 0642e+006
6. 4413e+005
1. 0356e+006
2.5539e+008
3. 3573e+009
1. 1419e+010
7. 3759e+009
4.5596e+009
1. 1449e+010
6. 7724e+009
4.5596e+009
1. 2409e+010
3 9348e+010
5 4691e+010
6.9736e+009
6. 4832e+010
5. 7331e+010
1. 1902e+010
1. 2388e+010
2. 1143e+009
4.1841e+010
8. 8553e+009
2 .7945e+010
2. 0317e+011
1. 5179e+013
5.1128e+012
1. 0041e+008
7 .1747e+008

5 .0123e+009

5. 3098e+008
1. 0213e+009
9. 7018e+008

uCi/cm3

1.4110e-007
3.1740e-006
2.4380e-007
9.1940e-008
6.6530e-006
2.0460e-007
4.7323e-007
1.4470e-009
1.5370e-010
2.4710e-010
6.0940e-008
8.0110e-007
2.7248e-006
1.7600e-006
1.0880e-006
2.7320e-006
1.6160e-006
1. 0880e-006
2. 9610e-006
9. 3890e-006
1. 3050e-005
1.6640e-006
1 .5470e-005
1 .3680e-005
2 .8400e-006
2 .9560e-006
5. 0450e-007
9. 9840e-006
2.1130e-006
6. 6680e-006
4,8480e-005
3.6220e-003
1 2200e-003
2 .3960e-008
1. 7120e-007
1. 1960e-006
1 .2670e-007
2.4370e-007
2. 3150e-007

Ba /cm3

5. 2207e-003
1 .1744e-001

9. 0206e-003
3 .4018e-003
2 .4616e-001
7. 5702e-003
1. 7510e-002
5 .3539e-005
5 6869e-006
9 1427e-006
2 .2548e-003
2.964le-002
1. 0082e-001
6. 5120e-002
4. 0256e-002
1. 010e-001
5. 9792e-002
4 .0256e-002

1. 0956e-001
3. 4739e-001
4 .8285e-001

6. 1568e-002
5.7239e-001
5. 0616e-001
1. 0508e-001
1. 0937e-001
1. 8667e-002
3. 6941e-001
7. 8181e-002
2. 4672e-001
1. 7938e+000
1 3401e+002
4.5140e+001
8. 8652e-004
6.3344e-003
4.4252e-002
4.6879e-003
9.0169e-003
8.5655e-003

0

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

er Activity Fluence Rate
l V photons/sec MeV/cm2 /sec

No Buildup
0.015 1.329e+06 0.000e+00

Results
Fluence Rate
MeV/ CM 2 /sec

With Buildup
3.17!e-30

Exposure Rate
mR/hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
2.720e-31



Folor;patior Only
DOS File: ITBI.MS5
Run Date: June 25, 2008
Run Time
Duration

0 .02
0.03
0.04
0.05
0.06
0.08
0.1

0.15

0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:0

11:28:26 AM
00:00:12

Activity
photons/sec

2 .334e+09
7.981e+12
1.083e+10
2.671e+10
1.490e+I10
5. 627e+12
3.917e+10
1.534e+12
6.043e+12
6.561e+11
3 .220e+12
4.363e+12
4.583e+12
7.316e+12
3.344e+12
3 . 339e+12
3.205e+12
3.446e+11
1. 552e+07

5.165e+13

EC-RADN-1 129
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Fluence Rate
MeV/cm 2 /sec
No Buildup

0 .000e+00
2. 032e-106
3 442e-55
1 750e-35
4 .327e-27

2 .758e-17
1. 765e-16
9. 067e-12
1. 301e-09
1. 129e-08
9. 854e-07
1. 128e-05
6 .337e-05

1 .274e-03

3 761e-03
8. 577e-02
5. 795e-01
6. 512e-01
1. 178e-04

1.322e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 581e-26
1. 025e-21
1. 227e-23
2. 748e-22
7. 618e-22
4 .336e-13
2 .366e-12
6 .478e-08
4 .376e-06
1. 158e-05
4 .322e-04

2. 667e-03
9. 309e-03
9. 401e-02
1. 702e-01
1. 801e+00
7. 667e+00
5. 070e+00
6. 691e-04

1.481e+01

Exposure Rate
mR/hr

No Buildup_
0 .O00e+00

2 .014e-108

1. 522e-57
4. 661e-38
8. 594e-30
4. 365e-20
2. 700e-19
1. 493e-14
2 .297e-12
2.143e-11
1. 920e-09
2.214e-08

. 237e-07
2. 423e-06
6. 932e-06
1. 443e-04
8. 961e-04
8. 835e-04
1. 458e-07

1.934e-03

Exposure Rate
mR/hr

With Buildup
5. 475e-28
1. 015e-23
5 .428e-26
7. 321e-25
1. 513e-24
6. 862e-16
3. 619e-15
1. 067e-10
7 .724e-09

2 .197e-08
8 .422e-07

5. 236e-06
1 .817e-05

1. 788e-04
3. 138e-04
3. 030e-03
1 .186e-02

6. 878e-03
8. 278e-07

2.228e-02
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File Ref:
Date :

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 2 Hour

Geometry: 13 - Rectangular Volume

Source Dimensions
Length
Width
Height

5.0Oe+3 cm
1.3e+4 cm
1.7e+3 cm

163 ft
430 ft 6.2 in

57 ft

Dose Points
x y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension Material Density

Source 1.13e+1l cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr- 85m
Kr- 87
Kr-88
La-140
La-141

curies
2. 9630e-005
2 .7848e+001
8.3228e+000
2. 2744e+001
5. 2386e-001
4 .6654e-001

4. 4072e-001
7 .7542e-003
4. 5465e-004
8. 6320e-003
4 .6484e-003

3 .9100e+001
1. 2437e+001
2. 9438e+001
2. 1475e+002
2. 3231e+002
4.2067e+002
1. 0205e+002
3. 4603e+002
1. 7194e+001
2 .2868e+002
2. 0943e+002
5. 3201e+002
6.3667e-001
1.4566e-001

Library : Grove
becquerels UCi/cm3

1.0963e+006 2.6160e-010
1.0304e+012 2.4587e-004
3.0794e+011 7.3480e-005
8.4152e+011 2.0080e-004
1.9383e+010 4.6250e-006
1.7262e+010 4.1190e-006
1.6307e+010 3.8910e-006
2.8691e+008 6.8460e-008
1.6822e+007 4.0140e-009
3.1938e+008 7.6210e-008
1.7199e+008 4.1040e-008
1.4467e+012 3.4520e-004
4.6016e+011 1.0980e-004
1.0892e+012 2.5990e-004
7.9459e+012 1.8960e-003
8.5954e+012 2.0510e-003
1.5565e+013 3.7140e-003
3.7760e+012 9.01OOe-004
1.2803e+013 3.0550e-003
6.3617e+011 1.5180e-004
8.4613e+012 2.0190e-003
7.7489e+012 1.8490e-003
1.9684e+013 4.6970e-003
2.3557e+010 5.6210e-006
5.3894e+009 1.2860e-006

Bc[/cm 3

9. 6792e-006
9. 0970e+000
2. 7188e+000
7. 4296e+000
1. 7113e-001
1 5240e-001
1. 4397e-001
2.5330e-003
1. 4852e-004
2. 8198e-003
1. 5185e-003
1. 2772e+001
4. 0626e+000
9 .6163e+000

7. 0152e+001
7. 5887e+001
1. 3742e+002
3. 3337e+001
1. 1304e+002
5. 6166e+000
7. 4703e+001
6. 8413e+001
1.7379e+002
2.0798e-001
4.7582e-002
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
8 .2639e-002
2.8826e+000
2. 2381e-001
8 .4180e-002
6.0326e+000
1. 8825e-001
4. 3442e-001
1. 3286e-003
1.4113e-004
2 .2687e-004
5. 5942e-002
3. 6823e-001
2 .4989e+000
1. 6106e+000
9 .9890e-001
2. 5055e+000
1.2686e+000
9 .9890e-001
2. 6980e+000
7. 3419e+000
1. 1972e+001
1. 5280e+000
1. 3207e+001
9. 7250e+000
2. 6029e+000
2 .7116e+000
4. 6315e-001
8. 4463e+000
1. 9391e+000
5. 9816e+000
4. 4106e+001
2 .4488e+003
8. 1892e+002
3 .2507e-002
1.589le-001
2. 1690e+000
1. 0861e-001
2 .2359e-001
2.0399e-001

becauerels
3. 0576e+009
1. 0666e+011
8 .2811e+009

3. 1146e+009
2 .2320e+011
6. 9652e+009
1. 6073e+010
4. 9159e+007
5. 2218e+006
8. 3943e+006
2. 0699e+009
1. 3624e+010
9. 2458e+010
5. 9594e+010
3. 6959e+010
9. 2702e+010
4.6938e+010
3 .6959e+010

9.9826e+010
2 .7165e+011
4. 4297e+011
5. 6535e+010
4. 8865e+011
3. 5983e+011
9. 6306e+010
1. 0033e+011
1.7136e+010
3. 1251e+011
7. 1747e+010
2. 2132e+011
1. 6319e+012
9. 0606e+013
3 .0300e+013

1 .2028e+009
5. 8798e+009
8. 0255e+010
4 .0186e+009

8. 2727e+009
7. 5477e+009

ijCi /cm 3

7.2960e-007
2.5450e-005
1. 9760e-006
7. 4320e-007
5 .3260e-005
1.6620e-006
3. 8354e-006
1.1730e-008
1. 2460e-009
2.0030e-009
4. 9390e-007
3.2510e-006
2. 2062e-005
1. 4220e-005
8. 8190e-006
2. 2120e-005
1. 1200e-005
8. 8190e-006
2 .3820e-005
6.4820e-005
1. 0570e-004
1. 3490e-005
1. 1660e-004
8 .5860e-005

2. 2980e-005
2. 3940e-005
4. 0890e-006
7 .4570e-005
1 .7120e-005
5. 2810e-005
3 .8940e-004

2.1620e-002
7. 2300e-003
2. 8700e-007
1. 4030e-006
1. 9150e-005
9. 5890e-007
1.9740e-006
1 .8010e-006

B-C/cm 3

2. 6995e-002
9 .4165e-001

7.31!2e-002
2 .7498e-002
1. 9706e+000
6. 1494e-002
1 .4191e-001
4. 3401e-004
4. 6102e-005
7. 4111e-005
1. 8274e-002
1 .2029e-001
8. 1629e-001
5.2614e-001
3. 2630e-001
8. 1844e-001
4 .1440e-001

3 .2630e-001
8. 8134e-001
2. 3983e+000
3. 9109e+000
4. 9913e-001
4. 3142e+000
3. 1768e+000
8. 5026e-001
8.8578e-001
1.5129e-001
2.7591e+000
6. 3344e-001
1. 9540e+000
1 4408e+001
7. 9994e+002
2. 6751e+002
1 .0619e-002

5. 1911e-002
7 .0855e-001

3. 5479e-002
7 .3038e-002
6.6637e-002

0

Buildup
The material reference is : Source

Integration Parameters
Direction 20
Direction 20
Direction 20

x
Y
Z

Activity
photons/sec

Fluence Rate
MeV/cm2 /sec
No Buildup

0. 000e+00

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

2. 507e-29

Exposure Rate
mR/hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
2.151e-300.015 1.051e+07
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Run Date: June 25, 2008
Run Time: 11:28:50 AM
Duration

MeV

0 .02

0.03
0.04
0. 05
0.06
0 .08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:0

00: 00 : 12

Activity
Photons/sec

1. 882e+i10
4 746e+13
5. 469e+10
2. 145e+ii
6 .336e+i0

3. 350e+13
2 .842e+i1

7 583e+12
3 .447e+13

3 .000e+12
1. 257e+13
1. 796e+13
1. 715e+13
2 .301e+13
1. 222e+13
1 .338e+13
1. 423e+13
1 .237e+12
8. 026e+07

2.384e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 .OOe+00

1 .208e-105
i .739e-54
1 405e-34
1. 840e-26
1. 642e-16
1. 281e-15
4. 482e-11
7 .423e-09
5. 164e-08
3. 847e-06
4. 644e-05
2 .372e-04
4. 006e-03
1 .374e-02

3. 437e-01
2 . 573e+00
2 338e+00
6. 092e-04

5. 273e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 274e-25
6. 093e-21
6. 199e-23
2 .208e-21
3 .240e-21
2. 582e-12
1.716e-11
3. 202e-07
2 496e-05
5 .295e-05
1. 687e-03
1. 098e-02
3 .484e-02

2. 957e-01
6 .220e-01

7 .216e+00
3 .404e+01
1. 820e+01
3 .460e-03

6. 042e+01

Exposure Rate
mR/hr

No Buildup
0.000e+00

1.198e-107
7. 689e-57
3 .744e-37

3 .655e-29
2. 599e-19
1 .959e-18
7 .380e-14
1 .310e-11
9 .796e-11
7. 495e-09
9 .115e-08

4. 629e-07
7 620e-06
2 . 533e-05
5. 783e-04
3. 978e-03
3. 172e-03
7. 536e-07

7.763e-03

EC-RADN-1129
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Exposure Rate
mR/hr

With Buildup
4 .414e-27

6. 038e-23
2 .742e-25
5.881e-24
6.436e-24
4.085e-15
2.626e-14
5. 273e-10
4.405e-08
1. 004e-07
3 .288e-06
2 .55e-05

6. 800e-05
5. 624e-04
1 146e-03
1. 214e-02
5 263e-02
2 .469e-02
4 .280e-06

9.127e-02
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 4 Hour

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimens
5.0e+3 cm
1.3e+4 cm
1.7e+3 cm

sions
163 ft

430 ft 6.2 in
57 ft

Dose Points
x Y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
5. 9975e-005
5 .0393e+001
6. 1572e+000
4. 5794e+001
1 .0581e+000
9 .0488e-001
8 .9107e-001
1 .5676e-002
9. 1950e-004
1. 7443e-00 2

9. 4011e-003
7. 0757e+001
2. 2393e+001
5. 3269e+001
4. 1150e+002
2. 9936e+002
7. 5900e+002
4. 0493e+001
5 .4119e+002
6. 8084e+001
6 .6442e+002
2 .7886e+002
1 .2924e+003
2. 6878e+000
2. 0716e-001

Library : Grove
becauerels u Ci/cm3

2.2191e+006 5.2950e-010
1.8645e+012 4.4490e-004
2.2781e+011 5.4360e-005
1.6944e+012 4.0430e-004
3-9151e+010 9.3420e-006
3.3481e+010 7.9890e-006
3.2969e+010 7.8670e-006
5.8001e+008 1.3840e-007
3.4021e+007 8.1180e-009
6.4539e+008 1.5400e-007
3.4784e+008 8.3000e-008
2.6180e+012 6.2470e-004
8.2853e+011 1.9770e-004
1.9710e+012 4.7030e-004
1.5225e+013 3.6330e-003
1.1076e+013 2.6430e-003
2.8083e+013 6.7010e-003
1.4982e+012 3.5750e-004
2.0024e+013 4.7780e-003
2.5191e+012 6.0110e-004
2.4584e+013 5.8660e-003
1.0318e+013 2.4620e-003
4.7818e+013 1.1410e-002
9.9449e+010 2.3730e-005
7.6651e+009 1.8290e-006

BQ/cm3

1.9591e-005
1. 6461e+001
2 .0113e+000

1. 4959e+001
3. 4565e-001
2 .9559e-001

2 .9108e-001

5. 1208e-003
3.0037e-004
5. 6980e-003
3. 0710e-003
2 .3114e+001
7. 3149e+000
1. 7401e+001
1. 3442e+002
9. 7791e+001
2. 4794e+002
1. 3227e+001
1. 7679e+002
2.2241e+001
2. 1704e+002
9. 1094e+001
4. 2217e+002
8. 7801e-001
6.7673e-002
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb- 86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6. 8005e-002
5. 7098e+000
4. 5261e-001
1 .6933e-001

1. 1904e+001
3 8284e-001
8 .7832e-001

2 .6867e-003
2. 8543e-004
4 .5884e-004
1 .1316e-001
6.6555e-001
5 .0474e+000
3 .2179e+000
2.0195e+000
5. 0607e+000
1. 8780e+000
2. 0195e+000
5 3756e+000
1.0773e+001
2. 4194e+001
3. 0899e+000
2. 3084e+001
1. 1791e+001
5. 2318e+000
5. 4708e+000
9.367le-001
1. 3807e+001
3. 9201e+000
1. 1553e+001
8. 7645e+001
9. 6050e+003
2 .8917e+003
1 .2584e-001
3. 3051e-001
7. 5164e+000
1.9153e-001
4.5182e-001
3.8012e-001

becmuerels
2. 5162e+009
2.1126e+011
1. 6747e+010
6 .2653e+009
4. 4046e+011
1 .4165e+010

3. 2498e+010
9. 9407e+007
1. 0561e+007
1. 6977e+007
4. 1871e+009
2.4625e+010
1.8675e+011
1. 1906e+011
7. 4723e+010
1.8725e+011
6. 9484e+010
7.4723e+010
1. 9890e+011
3. 9859e+011
8. 9517e+011
1. 1433e+011
8. 5410e+011
4. 3627e+011
1. 9358e+011
2. 0242e+011
3. 4658e+010
5.I086e+011
1.4505e+011
4. 2747e+011
3 .2429e+012
3.5538e+014
1.0699e+014
4. 6560e+009
1. 2229e+010
2. 7810e+011
7. 0867e+009
1. 6717e+010
1. 4065e+010

uCi/cm3

6.0040e-007
5.0410e-005
3.9960e-006
1.4950e-006
1.0510e-004
3.3800e-006
7.7545e-006
2.3720e-008
2. 5200e-009
4. 0510e-009
9. 9910e-007
5. 8760e-006
4. 4562e-005
2 .8410e-005

1.7830e-005
4 .4680e-005
1. 6580e-005
1. 7830e-005
4. 7460e-005
9 .5110e-005

2. 1360e-004
2 .7280e-005
2. 0380e-004
1. 0410e-004
4.6190e-005
4. 8300e-005
8. 2700e-006
1. 2190e-004
3 .4610e-005
1. 0200e-004
7. 7380e-004
8.480Oe-002
2 .5530e-002
1. l10e-006
2 .9180e-006

6. 6360e-005
1. 6910e-006
3. 9890e-006
3. 3560e-006

Bq/cm3

2. 2215e-002
1. 8652e+000
1. 4785e-001
5. 5315e-002
3. 8887e+000
1. 2506e-001
2 .8692e-001

8 .7764e-004
9. 3240e-005
1 .4989e-004

3 .6967e-002

2. 1741e-001
1. 6488e+000
1. 0512e+000
6. 5971e-001
1. 6532e+000
6.1346e-001
6. 5971e-001
1. 7560e+000
3 .5191e+000

7. 9032e+000
1. 0094e+000
7. 5406e+000
3 .8517e+000

1. 7090e+000
1. 7871e+000
3. 0599e-001
4. 5103e+000
1 .2806e+000
3. 7740e+000
2.8631e+001
3. 1376e+003
9. 4461e+002
4. 1107e-002
1. 0797e-001
2. 4553e+000
6. 2567e-002
1. 4759e-001
1. 2417e-001

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

efterav Activity Fluence Rate
Wley photons/sec MeV/cm2 /sec

No Buildup
0.015 2.028e+07 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

4.840e-29

Exposure Rate
mR/hr

No Buildup
0 . 000e+00

Exposure Rate
mR/hr

With Buildup
4.15le-30
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Duration: 00:00:12

0. 02
0. 03
0. 04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4 .0

TOTALS:

0

ActivitV
photons/sec

3.765e+10
1.807e+14
1.004e+11
4 .263e+11
1 151e+11
1.309e+14
5. 779e+11
2. 097e+13
1. 126e+14
6. 579e+12
2. 133e+13
3 059e+13
2 .512e+13
2. 922e+13
1 831e+13
2. 292e+13
3. 212e+13
1. 816e+12
6. 605e+07

6.345e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 .000e+00
4. 602e-105
3 .192e-54

2. 793e-34
3. 343e-26
6. 417e-16
2. 604e-15
1. 239e-10
2. 426e-08
1. 133e-07
6. 529e-06
7. 909e-05
3. 474e-04
5. 087e-03
2. 059e-02
5. 888e-01
5. 808e+00
3 .432e+00
5. 013e-04

9.855e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup

2. 550e-25
2 .320e-20
1. 138e-22
4 387e-21
5 885e-21
1. 009e-11
3. 491e-i1
8. 854e-07
8. 157e-05
1. 161e-04
2 . 864e-03
1. 870e-02
5. 103e-02
3. 755e-01
9. 321e-01
1 .236e+01
7. 684e+01
2. 672e+01
2 . 847e-03

1. 173e+02

Exposure Rate
mR/hr

No Buildup
0 000e+00

4. 561e-107
1.412e-56
7 . 440e-37
6 . 640e-29
1 .015e-18

3. 984e-18
2. 041e-13
4 .281e-11
2. 149e-10
1. 272e-08
1 . 552e-07
6 780e-07
9. 677e-06
3 796e-05
9 .907e-04

8. 981e-03
4. 656e-03
6. 202e-07

1.468e-02

Exposure Rate
mR/hr

With Buildup
8. 832e-27
2 299e-22
5. 033e-25
1 169e-23
1. 169e-23
1 .596e-14

5. 340e-14
1 .458e-09
1. 440e-07
2 .203e-07
5 .580e-06

3 .670e-05

9. 960e-05
7 . 142e-04
1. 718e-03
2. 080e-02
1. 188e-01
3. 625e-02
3 .522e-06

1.784e-01
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File Ref:
Date:

By:
Checked:

2008
AM

Case Title: TB Dose
Description: 3' Shield - 8 Hour

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm
1.3e+4 cm 430 ft
1.7e+3 cm

163 ft
6.2 in

57 ft

Dose Points
x Y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+ll cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La -141

curies
6 .4720e-005
5. 4057e+001
8. 8755e-001
4. 8897e+001
1 1372e+000
8. 9650e-001
9. 5982e-001
1 .6888e-002

9. 9074e-004
1. 8768e-002
1. 0129e-002
7. 5900e+001
2. 3820e+001
5. 7143e+001
4. 9418e+002
1.7602e+002
8. 0917e+002
2. 0875e+000
4. 3336e+002
2. 2653e+002
1 .1904e+003
1 .0483e+002
1. 6197e+003
5. 9669e+000
1 .102le-001

Library : Grove
beccnuerels uCi/cm3

2.3947e+006 5.7140e-010
2.0001e+012 4.7726e-004
3.2840e+010 7.8360e-006
1.8092e+012 4.3170e-004
4.2076e+010 1.0040e-005
3.3171e+010 7.9150e-006
3.5513e+010 8.4740e-006
6.2486e+008 1.4910e-007
3.6657e+007 8.7470e-009
6.9442e+008 1.6570e-007
3.7479e+008 8.9430e-008
2.8083e+012 6.7010e-004
8.8134e+011 2.1030e-004
2.1143e+012 5.0450e-004
1.8285e+013 4.3630e-003
6.5126e+012 1.5540e-003
2.9939e+013 7.1440e-003
7.7237e+010 1.8430e-005
1.6034e+013 3.8260e-003
8.3817e+012 2.00OOe-003
4.4046e+013 1.0510e-002
3.8786e+012 9.2550e-004
5.9929e+013 1.4300e-002
2.2077e+011 5.2680e-005
4.0777e+009 9.7300e-007

Ba/cm3

2. 1142e-005
1 .7659e+001
2 .8993e-001

1. 5973e+001
3 .7148e-001
2. 9286e-001
3. 1354e-001
5. 5167e-003
3. 2364e-004
6. 1309e-003
3 .3089e-003
2 .4794e+001
7 .7811e+000
1. 8667e+001
1. 6143e+002
5.7498e+001
2. 6433e+002
6. 8191e-001
1.4156e+002
7 .4000e+001
3 .8887e+002

3 .4244e+001

5 .2910e+002
]- 9492e+000
3. 6001e-002
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1.2131e-002
5.9000e+000
4.8772e-001
1. 8055e-001
1. 2210e+001
4. 1693e-001
9 .4609e-001
2. 8951e-003
3.0774e-004
4. 9441e-004
1 .2187e-001
7. 1675e-001
5.4225e+000
3 .3198e+000
2 .1758e+000

5. 4368e+000
1. 0837e+000
2 1758e+000
5 .6214e+000
6 .1096e+000
2. 6006e+001
3 .3300e+000
1.8576e+001
4 .5680e+000
5 .5217e+000
5.8411e+000
1.0093e+000
9.4034e+000
4.2169e+000
1.1349e+001
9.1157e+001
3.1250e+004
7.0735e+003
2.7082e-001
3.7321e-001
7.7701e+000
1.5676e-001
4.8591e-001
3.4761e-001

becquerels
4 .4884e+008

2.1830e+011
1. 8046e+010
6. 6802e+009
4 .5177e+011

1. 5427e+010
3. 5005e+010
1. 0712e+008
1. 1387e+007
1. 8293e+007
4. 5094e+009
2.6520e+010
2. 0063e+011
1 .2283e+011

8.0506e+010
2. 0116e+011
4.0098e+010
8. 0506e+010
2. 0799e+011
2. 2605e+011
9. 6222e+011
1. 2321e+011
6.8730e+011
1. 6902e+011
2. 0430e+011
2. 1612e+011
3 .7345e+010
3. 4792e+011
1. 5603e+011
4. 1992e+011
3. 3728e+012
1. 1563e+015
2. 6172e+014
1. 0020e+010
1. 3809e+010
2. 8749e+011
5. 8001e+009
1 .7979e+010
1 .2862e+010

uCi/cm3

1. 0710e-007
5. 2090e-005
4. 3060e-006
1. 5940e-006
1. 0780e-004
3. 6810e-006
8. 3528e-006
2. 5560e-008
2 .7170e-009
4. 3650e-009
1. 0760e-006
6. 3280e-006
4. 7874e-005
2. 9310e-005
1 .9210e-005

4. 8000e-005
9. 5680e-006
1. 9210e-005
4.9630e-005
5. 3940e-005
2 .2960e-004
2. 9400e-005
1. 6400e-004
4. 0330e-005
4. 8750e-005
5 1570e-005
8. 9110e-006
8. 3020e-005
3 .7230e-005
1. 0020e-004
8. 0480e-004
2. 7590e-001
6 .2450e-002

2. 3910e-006
3 .2950e-006
6. 8600e-005
1.3840e-006
4.2900e-006
3.0690e-006

Bar/ cm 3
3. 9627e-003
1. 9273e+000
1 .5932e-001
5. 8978e-002
3. 9886e+000
1. 3620e-001
3. 0905e-001
9. 4572e-004
1. 0053e-004
1 .6151e-004
3 .9812e-002

2 .3414e-001
1. 7713e+000
1. 0845e+000
7. 1077e-001
1. 7760e+000
3. 5402e-001
7. 1077e-001
1. 8363e+000
1. 9958e+000
8.4952e+000
1.0878e+000
6. 0680e+000
1.4922e+000
1 .8037e+000

1. 9081e+000
3. 2971e-001
3 .0717e+000

1. 3775e+000
3. 7074e+000
2. 9778e+001
1. 0208e+004
2. 3106e+003
8. 8467e-002
1 .2192e-001
2. 5382e+000
5. 1208e-002
1 .5873e-001

1 .1355e-001

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Sry Activity Fluence Rate
photons/sec MeV/cm 2 /sec

No Buildup
0.015 2.015e+07 0.000e+00

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
4. 808e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR_/hr

With Buildup
4.124e-30
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.rqyLeV

0.02
0.03
0 .04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
photons/sec

3.969e+10
5- 732e+14
1. 047e+11
4 .434e+11

1 .219e+11
4 .249e+14
6. 143e+11
3. 641e+13
2. 555e+14
9 329e+12
2. 140e+13
3. 083e+13
2. 405e+13
2 363e+13
!. 560e+13
2 160e+13
3 857e+13
1. 013e+12
1. 178e+07

Fluence Rate
MeV/cm 2 /sec
No Buildup
.0.000e+00
1.459e-104
3.328e-54
2. 905e-34
3. 541e-26
2 .083e-15

2 .768e-15
2 .152e-10

5. 502e-08
1 .606e-07

6 . 549e-06
7. 973e-05
3. 325e-04
4 .114e-03

1 .754e-02
5. 548e-01
6. 974e+00
1. 914e+00
8. 943e-05

Fluence Rate
MeV/cm 2 /sec

With Buildup
2. 688e-25
7 .358e-20
1 .187e-22

4 .563e-21

6 .234e-21
3 .274e-11
3. 710e-1l
1. 538e-06
1. 850e-04
1. 647e-04
2 .873e-03

1 .885e-02

4.885e-02
3. 036e-01
7 . 942e-01
1 .165e+01

9 .226e+01
1. 490e+01
5. 079e-04

Exposure Rate
mR / hr

No Buildup
0.000e+00
1. 446e-1061
1 .472e-56

7 .738e-37
7. 033e-29
3 .296e-18
4 .235e-18

3 .544e-13

9. 710e-l1
3. 047e-10
1.276e-08
1.565e-07
6.491e-07
7.824e-06
3 .234e-05
9.334e-04
1.078e-02
2. 597e-03
1.106e-07

Exposure Rate
mRhr

With Buildup
9.311e-27
7 .292e-22
5 .248e-25
1. 215e-23
1 .238e-23
5. 182e-14
5. 677e-14
2. 532e-09
3 .265e-07
3. 124e-07
5 .597e-06

3. 700e-05
9 .535e-05

5. 775e-04
1 .464e-03
I. 960e-02
1. 427e-01
2. 021e-02
6. 283e-07

TOTALS: 1.477e+15 9.465e+00 1.200e+02 1.436e-02 1.847e-01
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 16 Hour

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm
1.3e+4 cm 430 ft
1.7e+3 cm

163 ft
6.2 in

57 ft

Dose Points
x Y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm 3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
6. 5264e-005
5. 4786e+001
1.597le-002
4. 8297e+001
1. 1349e+000
7. 6217e-001
9. 6458e-001
1. 6956e-002
9. 9640e-004
1. 8814e-002
1. 0187e-002
7 .6896e+001
2. 3718e+001
5.7913e+001
6. 1277e+002
1. 0724e+002
7 .9071e+002
4 .7674e-003
2. 3888e+002
7 6681e+002
1. 1689e+003
4. 5318e+000
7 .7848e+002
1 1519e+001
2. 7037e-00 2

becauerels
2. 4148e+006
2. 0271e+012
5 .9091e+008
1. 7870e+012
4. 1992e+010
2. 8200e+010
3. 5689e+010
6.2737e+008
3. 6867e+007
6 .9610e+008
3 .7693e+008
2 .8452e+012

8. 7756e+011
2. 1428e+012
2. 2673e+013
3. 9679e+012
2. 9256e+013
1. 7639e+008
8. 8385e+012
2 .8372e+013

4. 3250e+013
1. 6768e+011
2. 8804e+013
4. 2621e+011
1. 0004e+009

uCi/cm3

5 .7620e-010
4. 8369e-004
1. 4100e-007
4 .2640e-004
1.0020e-005
6. 7290e-006
8. 5160e-006
1. 4970e-007
8. 7970e-009
1. 6610e-007
8. 9940e-008
6 .7890e-004

2.0940e-004
5.1130e-004
5 .4100e-003

9 .4680e-004

6. 9810e-003
4.2090e-008
2.1090e-003
6.7700e-003
1.0320e-002
4.0010e-005
6.8730e-00 3

1.0170e-004
2.3870e-007

Bq/cm3

2. 1319e-005
1. 7897e+001
5 .21 7 0e-003
1. 57 7 7e+001
3 .7074e-001
2 .4897e-001

3. 1509e-001
5. 5389e-003
3 2549e-004
6. 1457e-003
3 .3278e-003
2 .5119e+001

7. 7478e+000
1. 8918e+001
2. 0017e+002
3. 5032e+001
2. 5830e+002
1.5573e-003
7 .8033e+001

2.5049e+002
3.8184e+002
1.4804e+000
2.5430e+002
3.7629e+000
8.8319e-003
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3. 3448e-004
5. 4549e+000
4. 9044e-001
1. 7783e-001
1. 1136e+001
4. 2622e-001
9.5078e-001
2. 9109e-003
3. 0978e-004
4. 9724e-004
1. 2267e-001
7. 4314e-001
5. 4214e+000
2. 9427e+000
2. 1872e+000
5. 4356e+000
3. 126!e-001
2. 1872e+000
5 .3235e+000
1. 7024e+000
2 .6040e+001
3. 3493e+000
1. 0422e+001
5. 9374e-001
5. 3020e+000
5 .7449e+000

1. 0151e+000
5. 7754e+000
4. 2169e+000
9 .4883e+000
8. 5403e+001
1. 0119e+005
1. 2856e+004
5. 2839e-001
3.9734e-001
2. 8747e+000
9. 1077e-002
4. 8693e-001
2.5179e-001

becruerels
1. 2376e+007
2. 0183e+011
1. 8146e+010
6 .5796e+009

4. 1204e+011
1.5770e+010
3. 5179e+010
1. 0770e+008
1 .1462e+007

1. 8398e+007
4. 5387e+009
2. 7496e+010
2. 0059e+011
1. 0888e+011
8. 0925e+010
2. 0112e+011
1. 1567e+010
8. 0925e+010
1. 9697e+011
6. 2989e+010
9. 6348e+011
1. 2392e+011
3. 8560e+011
2. 1968e+010
1. 9617e+011
2. 1256e+011
3. 7558e+010
2. 1369e+011
1. 5603e+011
3. 5107e+011
3. 1599e+012
3. 7441e+015
4. 7566e+014
1. 9550e+010
1. 4702e+010
1 0636e+011
3. 3699e+009
1 .8016e+010

9. 3163e+009

uCi/cm3

2 .9530e-009

4. 8160e-005
4 .3300e-006

1. 5700e-006
9. 8320e-005
3 .7630e-006
8. 3942e-006
2. 5700e-008
2. 7350e-009
4. 3900e-009
1.0830e-006
6. 5610e-006
4. 7864e-005
2. 5980e-005
1. 9310e-005
4. 7990e-005
2 .7600e-006
1 .9310e-005

4. 7000e-005
1. 5030e-005
2. 2990e-004
2. 9570e-005
9. 2010e-005
5. 2420e-006
4 .6810e-005

5. 0720e-005
8 .9620e-006

5 .0990e-005

3 .7230e-005
8. 3770e-005
7. 5400e-004
8. 9340e-001
1. 1350e-001
4. 6650e-006
3. 5080e-006
2 .5380e-005
8. 0410e-007
4 .2990e-006
2.2230e-006

BQ/cm3

1. 0926e-004
1 .7819e+000

1. 602!e-001
5. 8090e-002
3.6378e+000
1. 3923e-001
3 .1059e-001

9.5090e-004
1. 0119e-004
1. 6243e-004
4 .0071e-002

2 .4276e-001
1. 7710e+000
9. 6126e-001
7. 1447e-001
1. 7756e+000
1 .0212e-001

7 .1447e-001

1. 7390e+000
5. 5611e-001
8. 5063e+000
1.0941e+000
3. 4044e+000
1 .9395e-001

1. 7320e+000
1. 8766e+000
3. 3159e-001
1. 8866e+000
1. 3775e+000
3 .0995e+000

2 .7898e+001
3 .3056e+004
4 .1995e+003

1. 7261e-001
1. 2980e-001
9. 3906e-001
2. 9752e-002
1 .5906e-001
8. 2251e-002

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Aflerg-v
Wn~eXT

. Activity
photons/sec

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup
4 .290e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
3. 679e-300.015 1.797e+07
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OMeV

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0 .3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
photons/sec

3. 836e+10
1. 825e+15
1. 021e+11
4 155e+i1
1 .202e+11
1. 375e+15
5. 103e+11
3 .543e+13

4 .411e+14
9 .100e+12

2 296e+13
2 . 898e+13
2 .752e+13
1. 559e+13
9. 104e+12
1 .171e+13
1. 864e+13
2. 609e+11
3 .249e+05

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
4. 646e-104
3 .245e-54
2 722e-34
3 .493e-26
6 .739e-15
2 .300e-15
2 . 094e-10
9 . 500e-08
1 567e-07
7. 028e-06
7 . 494e-05
3. 805e-04
2 .714e-03
1 024e-02
3. 007e-01
3.370e+00
4.930e-01
2.466e-06

Fluence Rate
MeV/cm2 /sec

With Buildup
2. 598e-25
2 . 342e-19
1. 157e-22
4 .275e-21
6. 149e-21
1. 059e-10
3 .082e-11

1. 496e-06
3 .194e-04

1. 606e-04
3. 082e-03
1. 772e-02
5. 590e-02
2. 003e-01
4 634e-01
6 314e+00
4 .459e+01
3 .838e+00

1. 400e-05

Exposure Rate
mR/hr

No Buildup
0. O00e+00

4 .604e-106
1. 435e-56
7. 250e-37
6. 937e-29
1. 067e-17
3 .518e-18
3 .449e-13

1 .677e-10

2. 972e-10
1. 369e-08
I .471e-07
7. 428e-07
5. 162e-D6
1. 887e-05
5. 060e-04
5 212e-03
6 .689e-04

3 . 050e-09

Exposure Rate
mR/hr

With Buildup
8. 998e-27
2 321e-21
5. 118e-25
1. 139e-23
1 .221e-23

1. 677e-13
4 .716e-14
2 .464e-09

5. 638e-07
3 . 047e-07
6. 006e-06
3. 478e-05
1. 091e-04
3. 810e-04
8. 542e-04
1 062e-02
6. 895e-02.
5 .207e-03
1 .732e-08

TOTALS: 3.821e+15 4.lV7e+00 5.548e+01 6.412e-03 8.617e-02
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File Ref:

Date:

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 24 Hour

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
X Y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

'Uk Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

0

0

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
6.5445e-005
5. 5225e+001
2. 8588e-004
4. 7436e+001
1.1276e+000
6.4426e-001
9.6378e-001
1. 6933e-002
9. 9640e-004
1. 8757e-002
1. 0186e-002
7 .7497e+001
2 .3491e+001
5. 8377e+001
7. 3193e+002
9.5733e+001
7. 4439e+002
1 .0490e-005

1 .2686e+002
1. 5959e+003
7.0565e+002
1. 2052e-001
2 .2993e+002
1. 6254e+001
6. 5944e-003

Library : Grove
beccruerels uCi/cm3

2.4215e+006 5.7780e-010
2.0433e+012 4.8757e-004
1.0578e+007 2.5240e-009
1.7551e+012 4.1880e-004
4.1720e+010 9.9550e-006
2.3838e+010 5.6880e-006
3.5660e+010 8.5090e-006
6.2653e+008 1.4950e-007
3.6867e+007 8.7970e-009
6.9401e+008 1.6560e-007
3.7688e+008 8.9930e-008
2.8674e+012 6.8420e-004
8.6918e+011 2.0740e-004
2 .1600e+012 5.1540e-004
2.7081e+013 6.4620e-003
3.5421e+012 8.4520e-004
2.7542e+013 6.5720e-003
3.8811e+005 9.2610e-011
4.6938e+012 1.1200e-003
5.9049e+013 1.4090e-002
2.6109e+013 6.2300e-003
4.4591e+009 1.0640e-006
8.5074e+012 2.0300e-003
6.0139e+011 1.4350e-004
2.4399e+008 5.8220e-008

Ba/cm3

2.1379e-005
1. 8040e+001
9. 3388e-005'
1 .5496e+001
3.6833e-001
2 .10 4 6e-001
3 .1483e-001
5. 5315e-003
3.2549e-004
6 .1272e--003
3 .3274e-003
2. 5315e+001
7. 6738e+000
1. 9070e+001
2 .3909e+002
3. 1272e+001
2 .4316e+002
3. 4266e-006
4.1440e+001
5 .2133e+002

2. 3051e+002
3. 9368e-002
7. 5110e+001
5 .3095e+000
2. 1541e-003
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
9. 1678e-006
5 .0154e+000

4. 9033e-001
1. 7420e-001
1. 0095e+001
4 .3086e-001
9. 50OOe-001
2. 9121e-003
3. 1012e-004
4. 9724e-004
1. 2267e-001
7. 7214e-001
5. 3897e+000
2 .5417e+000

2. 1860e+000
5. 4039e+000
8 .9662e-002
2. 1860e+000
5. 0143e+000
4. 7164e-001
2 .5915e+001

3. 3493e+000
5. 8140e+000
7. 6727e-002
5. 0268e+000
5.5976e+000
1. 0149e+000
4. 2849e+000
4. 1897e+000
7. 8867e+000
7. 9558e+001
2. 0150e+005
1 .4464e+004

7.6398e-001
4.0878e-001
7. 7078e-001
5. 2601e-002
4. 8523e-001
1. 8134e-001

beccruerels
3.3921e+005
1. 8557e+011
1. 8142e+010
6. 4455e+009
3. 7353e+011
1. 5942e+010
3. 5150e+010
1. 0775e+008
1. 1475e+007
1. 8398e+007
4. 5387e+009
2. 8569e+010
1. 9942e+011
9. 4043e+010
8 -0883e+010

1. 9995e+011
3 .3175e+009
8. 0883e+010
1. 8553e+011
1. 7451e+010
9. 5887e+011
1. 2392e+011
2. 1512e+011
2 8389e+009
1. 8599e+011
2. 0711e+011
3. 7550e+010
1. 5854e+011
1. 5502e+011
2. 9181e+011
2. 9437e+012
7 .4555e+015

5. 3517e+014
2. 8267e+010
1.5125e+010
2 .8519e+010

1. 9462e+009
1. 7954e+010
6. 7096e+009

UCi/cmn3

8. 0940e-011
4. 4280e-005
4. 3290e-006
1. 5380e-006
8. 9130e-005
3. 8040e-006
8. 3873e-006
2 .5710e-008

2 .7380e-009
4. 3900e-009
1. 0830e-006
6.8170e-006
4 .7585e-005
2.2440e-005
1.9300e-005
4.7710e-005
7.9160e-007
1. 9300e-005
4. 4270e-005
4. 1640e-006
2. 2880e-004
2. 9570e-005
5. 1330e-005
6. 7740e-007
4. 4380e-005
4.9420e-005
8. 9600e-006
3 .7830e-005
3. 6990e-005
6.9630e-005
7. 0240e-004
1.7790e+000
1.2770e-001
6. 7450e-006
3. 6090e-006
6. 8050e-006
4. 6440e-007
4. 2840e-006
1. 6010e-006

Ba/cm3

2 .9948e-006
1 .6384e+000

1. 6017e-001
5. 6906e-002
3. 2978e+000
1. 4075e-001
3 .1033e-001
9. 5127e-004
1.013le-004
1. 6243e-004
4. 0071e-002
2. 5223e-001
1 .7606e+000
8. 3028e-001
7. 1410e-001
1. 7653e+000
2.9289e-002
7 .1410e-001
1. 6380e+000
1 .5407e-001

8. 4656e+000
1.0941e+000
1. 8992e+000
2.5064e-002
1.6421e+000
1. 8285e+000
3. 3152e-001
1. 3997e+000
1 .3686e+000
2. 5763e+000
2 5989e+001
6.5823e+004
4. 7249e+003
2 .4956e-001
1. 3353e-001
2. 5179e-001
1 .7183e-002
1. 5851e-001
5. 9237e-002

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

k Activity Fluence Rate
MeV photons/sec MeV/cm2 /sec

No Buildup
0.015 1.665e+07 0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
3. 973e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
3. 408e-30
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Duration: 00:00:12

MeV

0 .02
0. 03
0. 04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4 .0

Activity
photons/sec

3. 690e+10
3 608e+15
9 956e+10
3. 871e+11
1 . !81e+11
2. 737e+15
4 296e+11
2 .2 00e+13
4. 917e+14
6. 772e+12
2. 596e+13
2 .710e+13
2. 905e+13
1. 180e+13
5. 515e+12
5. 938e+12
5 . 823e+12
8 .768e+10
8 .904e+03

Fluence Rate
MeV/cm2 /sec
No Buildup
0 . 000e+00
9.185e-104
3.164e-54
2 536e-34
3 .430e-26
1. 342e-14
1. 936e-15
1. 300e-10
1 .059e-07

1. 166e-07
7 . 943e-06
7. 008e-05
4. 016e-04
2. 054e-03
6. 202e-03
1. 525e-01
1. 053e+00
1. 657e-01
6 .758e-08

Fluence Rate
MeV/cm 2 /sec

With Buildup
2. 499e-25
4.631e-19
1. 128e-22
3.983e-21
6. 039e-21
2.109e-10
2.595e-11
9 .291e-07
3 .560e-04

1. 195e-04
3. 484e-03
1. 657e-02
5. 900e-02
1. 516e-01
2. 807e-01
3 .202e+00
1. 393e+01
1. 290e+00
3. 838e-07

Exposure Rate
mR/hr

No Buildup
0. 000e+00

9 .103e-106

1 .400e-56

6. 755e-37
6. 813e-29
2. 123e-17
2 .962e-18
2 . 142e-13
1 .869e-10

2 .211e-10
1. 548e-08
1. 376e-07
7.839e-07
3 .907e-06

1.143e-05
2 . 566e-04
1.628e-03
2 .248e-04
8.361e-11

Exposure Rate
mR/hr

With Buildup
8. 656e-27
4. 590e-21
4. 990e-25
1. 06!e-23
1. 200e-23
3. 338e-13
3. 970e-14
1. 530e-09
6. 284e-07
2 .267e-07
6. 789e-06
3. 252e-05
1. 152e-04
2. 884e-04
5. 175e-04
5. 388e-03
2. 154e-02
1 .750e-03
4. 748e-10

TOTALS: 6.977e+15 1.380e+00 1.893e+01 2.126e-03 2.964e-02
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File Ref:
Date: -

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 48 Hour
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm 163 ft
1.3e+4 cm 430 ft 6.2 in
1.7e+3 cm 57 ft

Dose Points
x Y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 i215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+!l cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85

*Kr-85m
Kr-87
.Kr-88
La-140
La-141

curies
6.5978e-005
5. 5847e+001
1.6390e-009
4 .4910e+001
1. 1037e+000
3 .8907e-001
9. 6129e-001
1. 6854e-002
9. 9618e-004
1. 8564e-002
1. 0180e-002
7 .8312e+001

2 .2540e+001
5. 9034e+001
8. 7498e+002
7. 6749e+001
4.3585e+002

1.3343e+001
3.3595e+003
3.6234e+001
5.2827e-007
1.3830e+000
2.6470e+001
9.5665e-005

becmuerels
2. 4412e+006
2. 0663e+012
6. 0642e+001
1. 6617e+012
4. 0836e+010
1. 4396e+010
3. 5568e+010
6 .2360e+008
3. 6859e+007
6. 8688e+008
3. 7667e+008
2. 8976e+012
8. 3398e+011
2 .1843e+012

3 .2374e+013
2. 8397e+012
1. 6126e+013

4.9368e+01!
1.2430e+014
1.3407e+012
1.9546e+004
5.1170e+010
9.7940e+011
3.5396e+006

uCi /cm 3

5. 8250e-010
4. 9306e-004
1. 4470e-014
3. 9650e-004
9.7440e-006
3 .4350e-006
8 .4870e-006
1. 4880e-007
8 .7950e-009
1. 6390e-007
8. 9880e-008
6. 9140e-004
1. 9900e-004
5. 2120e-004
7. 7250e-003
6 .7760e-004
3 .8480e-003

1.1780e-004
2.9660e-002
3.1990e-004
4.6640e-012
1.2210e-005
2.3370e-004
8.4460e-010

Ba/cm3

2. 1553e-005
1. 8243e+001
5. 3539e-010
1. 4671e+001
3. 6053e-001
1. 2710e-001
3 .1402e-001

5. 5056e-003
3 .2542e-004
6. 0643e-003
3 .3256e-003
2 .5582e+001

7. 3630e+000
1. 9284e+001
2. 8583e+002
2. 5071e+001
1 .4238e+002

4 .3586e+000
1. 0974e+003
1. 1836e+001
1 .7257e-007
4. 5177e-001
8. 6469e+000
3. 1250e-005

1
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0

0

Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te- 127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe--133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 8870e-010
3.8975e+000
4. 9010e-001
1. 6344e-001
7. 5209e+000
4 3460e-001
9 .4754e-001
2. 9109e-003
3 .1069e-004
4. 9713e-004
1. 2255e-001
8. 0294e-001
5. 2948e+000
1 .5959e+000
2. 1815e+000
5 .3088e+000
2. 1147e-003
2. 1815e+000
4.1875e+000
1. 0027e-002
2. 5564e+001
3. 3482e+000
1. 0090e+000
1. 6560e-004
3. 9892e+000
4. 9645e+000
1.0136e+000
3. 5622e+000
4.1036e+000
4. 5295e+000
6. 4301e+001
3 7174e+005
4. 9067e+003
1.3592e+000
4.1750e-001
8.9378e-003
1.0129e-002
4.7991e-001
6.7767e-002

becauerels
6. 9820e+000
1. 4421e+01!
1. 8134e+010
6. 0474e+009
2. 7827e+011
1. 6080e+010
3. 5059e+010
1. 0770e+008
1.1496e+007
1 .8394e+007

4.5345e+009
2. 9709e+010
1. 9591e+011
5. 9049e+010
8. 0716e+010
1.9643e+011
7. 8243e+007
8. 0716e+010
1 5494e+011
3. 7102e+008
9. 4588e+011
1. 2388e+011
3. 7332e+010
6.1270e+006
1. 4760e+011
1. 8369e+011
3. 7504e+010
1. 3180e+011
1. 5183e+011
1. 6759e+011
2. 3791e+012
1. 3754e+016
1. 8155e+014
5. 0290e+010
1. 5447e+010
3. 3070e+008
3. 7479e+008
1. 7757e+010
2 .5074e+009

UCi/cm3

1 6660e-015
3 .4410e-005

4. 3270e-006
1.4430e-006
6. 6400e-005
3. 8370e-006
8. 3656e-006
2. 5700e-008
2.7430e-009
4. 3890e-009
1.0820e-006
7.0890e-006
4. 6747e-005
1.4090e-005
1. 9260e-005
4.6870e-005
1.867De-008
1. 9260e-005
3. 6970e-005
8. 8530e-008
2. 2570e-004
2. 9560e-005
8 9080e-006
1.4620e-009
3. 5220e-005
4. 3830e-005
8. 9490e-006
3. 1450e-005
3. 6230e-005
3. 9990e-005
5.6770e-004
3 .2820e+000
4.3320e-002
1. 2000e-005
3 .6860e-006

7. 8910e-008
8.9430e-008
4.2370e-006
5.9830e-00'7

Ba/cm3

6. 1642e-011
1 .2732e+000

1. 6010e-001
5. 3391e-002
2. 4568e+000
1. 4197e-001
3. 0953e-001
9. 5090e-004
1.0149e-004
1. 6239e-004
4. 0034e-002
2.6229e-001
1. 7296e+000
5. 2133e-001
7. 1262e-001
1. 7342e+000
6. 9079e-004
7. 1262e-001
1. 3679e+000
3. 2756e-003
8. 3509e+000
1. 0937e+000
3 .2960e-001
5. 4094e-005
1. 3031e+000
1. 6217e+000
3. 3111e-001
1 .1637e+000

1. 3405e+000
1. 4796e+.000
2. 1005e+001
1. 2143e+005
1.6028e+003
4. 4400e-001
1. 3638e-001
2. 9197e-003
3 .3089e-003

1. 5677e-001
2 .2137e-002

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

W MeV
Activity

photons/sec
Fluence Rate
MeV/cm 2 /sec
No Buildup
0 . 000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

3.624e-29

Exposure Rate
mR/hr

No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
3. 108e-300.015 1.518e+07
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NeV

0 .02
0. 03
0. 04
0.05
0.06
0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
photons/sec

3. 234e+10
6.611e+15
9.305e+10
3 .130e+11
1. llle+ll
5 .049e+15
3 .130e+11

1. 945e+12
1. 754e+14
3 396e+12
2 .765e+13
1 686e+13
1. 738e+13
8 .726e+12
2 .519e+12
2 .144e+12

1. 943e+il
3. 527e+10
1.833e-01

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 .000e+00
1. 683e-103
2 .958e-54

2 . 050e-34
3 .227e-26
2. 475e-14
1. 411e-15
1. 150e-1l
3. 778e-08
5. 846e-08
8 .462e-06
4. 359e-05
2. 403e-04
1. 519e-03
2 832e-03
5.507e-02
3 . 513e-02
6. 665e-02
1.391e-12

Fluence Rate
MeV/cm 2 /sec
With Buildup
2. 190e-25
8. 486e-19
1. 055e-22
3 . 220e-21
5 .682e-21
3 89le-10
1. 891e-I1
8 .215e-08
1. 270e-04
5. 994e-05
3 .712e-03
1. 030e-02
3. 530e-02
1. 121e-01
1 .282e-01
1 .156e+00

4. 648e-01
5 .189e-01
7 900e-i2

Exposure Rate
mR/hr

No Buildup
0 . 000e+00
1.668e-105
1.308e-56
5. 461e-37
6 .410e-29
3 .917e-17

2. 158e-18
1. 894e-14
6. 667e-11
1. 109e-10
1 .649e-08

8 .555e-08

4. 690e-07
2 .890e-06

5 .221e-06

9. 266e-05
5 .433e-05
9 . 043e-05
1 .721e-15

Exposure Rate
mR /hr

With Buildup
7 587e-27
8 410e-21
4. 664e-25
8. 578e-24
1. 129e-23
6 .157e-13

2. 893e-14
1. 353e-10
2. 242e-07
1. 137e-07
7 .232e-06

2. 023e-05
6 .890e-05

2 133e-04
2. 364e-04
1. 945e-03
7 .187e-04

7. 040e-04
9.774e-15

TOTALS: 1.192e+16 1.615e-01 2.430e+00 2.461e-04 3.914e-03



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page
DOS File:
_rDate:

Time:
ration:

1
ITB96.MS5
June 25, 2008
11:30:27 AM
00:00:11

EC-RADN-1 129
Page 239

File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 96 Hour

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
5.0e+3 cm
1.3e+4 cm 430 ft
1.7e+3 cm

163 ft
6.2 in

57 ft

Dose Points
x y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm 3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

0

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
6.7031e-005
5.7025e+001

4. 0266e+001
1. 0573e+000
1 .4192e-001
9. 5631e-001
1. 6707e-002
9. 9572e-004
1. 8202e-002
1. 0170e-002
7. 9819e+001
2. 0705e+001
6. 0280e+001
1. 1227e+003
5. 0143e+001
1. 3422e+002

1.3263e-001
8.6298e+003
5.5433e-002

2.9041e-005
3.5532e+001
2.0127e-008

Library : Grove
beccmuerels ICi/cm

3

2.4801e+006 5.9180e-010
2.1099e+012 5.0346e-004

1.4898e+01 2 3.5550e-004
3.9122e+010 9.3350e-006
5.2511e+009 1.2530e-006
3.5383e+010 8.4430e-006
6.1815e+008 1.4750e-007
3.6842e+007 8.7910e-009
6.7347e+008 1.6070e-007
3.7630e+008 8.9790e-008
2.9533e+012 7.0470e-004
7.6609e+011 1.8280e-004
2.2304e+012 5.3220e-004
4.1540e+013 9.9120e-003
1.8553e+012 4.4270e-004
4.9662e+012 1.1850e-003

4.9075e+009 1.1710e-006
3.1930e+014 7.6190e-002
2.0510e+009 4.8940e-007

1.0745e+006 2.5640e-010
1.3147e+012 3.1370e-004
7 .44 7 1e+ 0 02 1.7770e-013

Ba/cm3

2.1897e-005
1.8628e+001

1. 3154e+001
3. 4540e-001
4. 6361e-002
3.1239e-001
5 .4575e-003

3 .2527e-004
5. 9459e-003
3. 3222e-003
2 .60 7 4e+001
6. 7636e+000
1.9691e+001
3. 6674e+002
1. 6380e+001
4. 3845e+001

4.33 2 7e-002
2.8190e+003
1.8108e-002

9.4868e-006
1.1607e+001
6.5749e-009



Foa•9iTormatIoý Only
DOS File: iTB96.MS5
Run Date: June 25, 2008
Run Time: 11:30:27 AM
Duration: 00:00:11

EC-RADN-
1 12 9

Page 240

Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-l05
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

2 .3537e+000
4. 8920e-001
1. 4407e-001
4. 1739e+000
4. 1591e-001
9.4263e-001
2. 9109e-003
3. 1148e-004
4. 9701e-004
1. 2255e-001
8. 5935e-001
5.1096e+000
6. 2262e-001
2. 1724e+000
5.1230e+000
1 .1768e-006

2 .1724e+000

2 9200e+000
4. 5318e-006
2. 4862e+001
3. 3470e+000
3. 0389e-002
7. 7078e-010
2 .4137e+000
3 .7899e+000
1. 0085e+000
3. 4037e+000
3 .9371e+000

1. 4940e+000
4.2010e+001
7 .3363e+005

3. 2598e+002
2.1724e+000
4.1036e-001
7. 8686e-007
3 .7570e-004
4. 6949e-001
9. 4600e-003

beccuerels

8 .7086e+010
1. 8100e+010
5 .3308e+009
1. 5443e+011
1. 5389e+010
3 .4877e+010

1.0770e+008
1.1525e+007
1. 8389e+007
4 .5345e+009

3.1796e+010
1. 8905e+011
2. 3037e+010
8. 0381e+010
1. 8955e+011
4. 3543e+004
8. 0381e+010
1. 0804e+011
1. 6768e+005
9. 1989e+011
1 .2384e+011
1. 1244e+009
2. 8519e+001
8. 9307e+010
1. 4023e+011
3 .7315e+010
1. 2594e+011
1. 4567e+011
5.5277e+010
1. 5544e+012
2 .7144e+016
1. 2061e+013
8. 0381e+010
1. 5183e+010
2. 9114e+004
1. 3901e+007
1. 7371e+010
3. 5002e+008

uCi /cm 3

2.0780e-005
4.3190e-006
1.2720e-006
3 .6850e-005

3 .6720e-006
8. 3223e-006
2. 5700e-008
2. 7500e-009
4. 3880e-009
1. 0820e-006
7.5870e-006
4. 5111e-005
5. 4970e-006
1. 9180e-005
4. 5230e-005
1. 0390e-011
1 .9180e-005

2. 5780e-005
4. 0010e-011
2 .1950e-004

2. 9550e-005
2.6830e-007
6. 8050e-015
2. 1310e-005
3 3460e-005
8.9040e-006
3 .0050e-005

3. 4760e-005
1. 3190e-005
3. 7090e-004
6. 4770e+000
2. 8780e-003
1. 9180e-005
3.6230e-006
6. 9470e-012
3. 3170e-009
4 .1450e-006

8. 3520e-008

Bq/cm3

7.6886e-001
1.5980e-001
4.7064e-002
1.3635e+000
1. 3586e-001
3. 0792e-001
9. 5090e-004
1. 0175e-004
1.6236e-004
4. 0034e-002
2. 8072e-001
1. 6691e+000
2. 0339e-001
7 .0966e-001

1.6735e+000
3 .8443e-007

7. 0966e-001
9. 5386e-001
1. 4804e-006
8. 1215e+000
1. 0934e+000
9. 9271e-003
2. 5179e-010
7 .8847e-001

1.2380e+000
3.2945e-001
1 .1118e+000

1 .2861e+000
4. 8803e-001
1 .3723e+001

2. 3965e+005
1. 0649e+002
7. 0966e-001
1. 3405e-001
2. 5704e-007
1. 2273e-004
1. 5336e-001
3. 0902e-003

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

Activity
photons/sec

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 . 000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

3. 537e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
3. 034e-300.015 1.482e+07
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MeV

0.02
0.03
0.04D.0 54

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

2 5 56e+10
1 3 02e+16
8 510e+10
2. 047e+11
9 953e+10
9 9 63e+15
1. 8 32e+11
3 6 02e+11
3 180e+13
3 665e+12
3 3 99e+13
7 6 45e+12
1. 148e+13
7 007e+12
1 677e+12
1 7 60e+12
7 525e+10
4 6 81e+10

Fluence Rate
MeV/cm2 /sec
No Buildup
0. 000e+00

3 .316e-103
2 .705e-54
1 .341e-34

2. 891e-26
4. 884e-14
8 .257e-16
2. 129e-12
6. 848e-09
6. 309e-08
1. 040e-05
1. 977e-05
1 .587e-04

1. 220e-03
1. 886e-03
4. 521e-02
1. 361e-02
8. 847e-02

Fluence Rate
MeV/cm 2/sec
With Buildup

1 .731e-25
1 .672e-18

9. 645e-23
2. 106e-21
5. 090e-21
7. 678e-10
1. 107e-11
1. 521e-08
2 .303e-05
6. 468e-05
4. 562e-03
4. 674e-03
2 .331e-02

9. 003e-02
8. 536e-02
9 .491e-01

1. 800e-01
6. 887e-01

Exposure Rate
mR/hr

No Buildup
0 .000e+00

3 .287e-105
1. 196e-56
3 .571e-37

5 .742e-29
7 .729e-17
1. 263e-18
3. 506e-15
1 .209e-1l
1. 197e-10
2 027e-08
3 . 880e-08
3 . 098e-07
2.320e-06
3.476e-06
7.606e-05
2.104e-05
1.200e-04

Exposure RatemR/hr
With Buildup
5. 995e-27
1. 657e-20
4 .266e-25
5 .610e-24

1. 01e-23
1. 215e-12
1. 693e-14
2. 505e-11
4. 064e-08
1 .227e-07

8. 889e-06
9. 174e-06
4 . 550e-05
1.712e-04
1.573e-04
1.597e-03
2 .783e-04
9. 344e-04

TOTALS: 2.309e+16 1.506e-01 2.026e+00 2.233e-04 3.202e-03
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 240 Hour
Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimen
5.0e+3 cm
1.3e+4 cm
1.7e+3 cm

sions
263 ft

430 ft 6.2 in
57 ft

Dose Points
x y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

0
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
7.019le-005
5.99 8 3e+001

2. 90 3 0e+001
9 .29 4 6e-001
6. 8889e-003
9. 4158e-001
1. 6 2 7 6e-002
9. 9 4 14e-004
1. 7 149e-002
1.0140e-002
8. 3523e+001
1. 5857e+001
6. 3406e+001
1. 5370e+003
1. 39 7 7e+001
2. 5417e+000

8. 4 327e-008
3.6234e+004
4.6700e-011

3.2779e+001

Library : Grove
beccLuerels UCi/cm 3

2.5971e+006 6.1970e-010
2.2194e+012 5.2957e-004

1.0741e+012 2.5630e-004
3.4390e+010 8.2060e-006
2.5489e+008 6.0820e-008
3.4839e+010 8.3130e-006
6.0223e+008 1.4370e-007
3.6783e+007 8.7770e-009
6.3450e+008 1.5140e-007
3.7517e+008 8.9520e-008
3.0903e+012 7.3740e-004
5.8672e+011 1.4000e-004
2.3460e+012 5.5980e-004
5.6870e+013 1.3570e-002
5.1715e+011 1-2340e-004
9.4043e+010 2.2440e-005

3.1201e+003 7.4450e-013
1.3407e+015 3.1990e-001
1.7279e+000 4.1230e-016

1.2128e+012 2.8940e-004

Ba/cm3

2.2929e-005
1.9594e+001

9. 4831e+000
3. 0362e-001
2. 2503e-003
3. 0758e-001
5. 3169e-003
3.2475e-004
5. 6018e-003
3. 3122e-003
2 .7284e+001
5. 1800e+000
2. 0713e+001
5. 0209e+002
4. 5658e+000
8. 3028e-001

2.7547e-008
1.1836e+004
1.5255e-011

1.0708e+001
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0 Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-!05
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

5 .1831e-001

4. 8433e--001
9. 8542e-002
7 .1312e-001
3 .168le-001
9. 2812e-001
2. 9109e-003
3. 1216e-004
4. 9656e-004
1 .2233e-001
9. 5234e-001
4. 5922e+000
3. 6970e-002
2. 1464e+000
4.6043e+000

2.1464e+000
9.9063e-001

2.2880e+001
3.3425e+000
8.3069e-007

5. 3145e-001
1.9391e+000
9. 819!e-001
3. 0050e+000
3. 4750e+000
5. 3575e-002
1. 1712e+001
1. 3954e+006
2.3220e-002
3. 1114e+000
3. 8193e-001

1.9165e-008
4.3959e-001
2.5734e-005

becquerels

1. 9177e+010
1. 7920e+010
3. 6460e+009
2. 6386e+010
1 1722e+010
3 .4340e+010

1. 0770e+008
1. 1550e+007
1. 8373e+007
4 5261e+009
3. 5237e+010
1. 6991e+011
1. 3679e+009
7 9417e+010
1. 7036e+011

7.9417e+010
3.6653e+010

8.4655e+011
1.2367e+011
3.0736e+004

1 .9663e+010

7. 1747e+010
3. 6331e+010
1. 1118e+011
1. 2858e+011
1. 9823e+009
4. 3333e+011
5-1631e+016
8. 5912e+008
1. 1512e+011
1. 4132e+010

7.0909e+002
1.6265e+010
9.5216e+005

uCi/cm3

4. 5760e-006
4. 2760e-006
8 .7000e-007

6 .2960e-006
2 .7970e-006
8. 1941e-006
2. 5700e-008
2. 7560e-009
4. 3840e-009
1. 0800e-006
8. 4080e-006
4. 0543e-005
3 .2640e-007
1. 8950e-005
4. 0650e-005

1.8950e-005
8.7460e-006

2.0200e-004
2.9510e-005
7.3340e-012

4 .6920e-006
1 .7120e-005
8.6690e-006
2. 6530e-005
3. 0680e-005
4. 7300e-007
1. 0340e-004
1 .2320e+001
2. 0500e-007
2 .7470e-005
3. 3720e-006

1.6920e-013
3.8810e-006
2.2720e-010

* Ba/cm3

1 .6931e-001

1. 5821e-001
3 .2190e-002
2 .3295e-001
1 .0349e-001

3. 0318e-001
9.5090e-004
1. 0197e-004
1. 6221e-004
3 .9960e-002

3. lll0e-001
1. 5001e+000
1. 2077e-002
7. 0115e-001
1.5041e+000

7.0115e-001
3.2360e-001

7.4740e+000
1.0919e+000
2.7136e-007

1.7360e-001
6.3344e-001
3.2075e-001
9.8161e-001
1.1352e+000
1.7501e-002
3.8258e+000
4.5584e+005
7.5850e-003
1.0164e+000
1.2476e-001

6.2604e-009
1.4360e-001
8.4064e-006

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

derVy Activity
W .eV Tphotons/sec

0.015 1.466e+07

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 . 000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup
3 .499e-29

Exposure Rate
mR/hr

No Buildup
0 . 000e+00

Exposure Rate
mR/hr

With Buildup
3 .00le-30
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Mey

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0. 6
0. 8
1.0
1.5
2.0
3.0

Activity
Photons/sec

1 .660e+10

2 .477e+16

7 .369e+i0
5. 748e+10
7. 415e+10
1. 895e+16
4 .231e+10
1. 975e+11
3 .738e+13
4. 407e+12
4. 627e+13
7 297e+12
1 071e+13
5. 473e+12
9. 624e+11
1. 335e+12
2. 766e+10
4 319e+10

Fluence Rate
MeV/cm2 /sec
No Buildup

0 .000e+00
6. 307e-103
2 . 342e-54
3 .765e-35
2. 154e-26
9. 290e-14
1. 907e-16
1. 168e-12
8 .050e-09

7 .587e-08

1. 416e-05
1. 887e-05
1. 480e-04
9. 529e-04
1 .082e-03

3 .431e-02
5. 002e-03
8 - 162e-02

Fluence Rate
MeV/cm 2 /sec

With Buildup
1.124e-25
3 180e-18
8.351e-23
5. 914e-22
3 .792e-21
1 .460e-09
2 .556e-12

8 .342e-09

2 .707e-05
7.778e-05
6. 210e-03
4. 461e-03
2. 175e-02
7 . 033e-02
4. 899e-02
7 .202e-01
6. 617e-02
6 354e-01

Exposure Rate
mi/hr

No Buildup
0.000e+00
6 .250e-105
1.036e-56
1.003e-37
4. 278e-29
1.470e-16
2 .917e-19

1. 923e-15
1. 421e-1i
1 .439e-!0
2 .759e-08
3 .704e-08
2. 889e-07
1. 812e-06
1. 995e-06
5. 772e-05
7. 735e-06
1. 107e-04

Exposure Rate
mR_/hr

With Buildup
3. 894e-27
3. 15!e-20
3. 694e-25
1. 576e-24
7. 532e-24
2. 311e-12
3. 910e-15
1 .374e-11

4 - 777e-08
1. 475e-07
1. 210e-05
8 .756e-06
4. 244e-05
1. 338e-04
9. 029e-05
1 .212e-03

1. 023e-04
8. 620e-04

TOTALS: 4.383e+16 1.23le-01 1.574e+00 1.803e-04 2.464e-03
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File Ref:
Date:

By:
Checked:

Case Title: TB Dose
Description: 3' Shield - 480 Hour
Geometry: 13 - Rectangular Volume

E.

E -'iiý

............... . . . . . .. .. .. ....... ....

- - ------- ---

... .......... -

............
...............

.. .............

z

Length
Width
Height

Source Dimensions
5.0e+3 cm
1.3e+4 cm 430 ft
1.7e+3 cm

163 ft
6.2 in

57 ft

Dose Points
x y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir215 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+11 cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
7.5447e-005
6.3443e+001

1.6820e+001
7 .4994e-001
4 .4480e-005
9 .1768e-001
1 .5574e-002
9 .9176e-004

1.5529e-002
1. 0089e-002
8 .7589e+001

9.8870e+000
6 .7065e+001
1. 4362e+003
1.6639e+000
1. 8904e-003

1.0982e+005

1.9527e+001

Library : Grove
beccruerels "Ci/cm

3

2.7915e+006 6.6610e-010
2.3474e+012 5.6013e-004

6.2234e+011 1.4850e-004
2.7748e+010 6.6210e-006
1.6457e+006 3 .9270e-010
3.3954e+010 8.1020e-006
5.7624e+008 1.3750e-007
3.6695e+007 8.7560e-009
5.7457e+008 1.3710e-007
3.7328e+008 8.9070e-008
3.2408e+012 7.7330e-004
3.6582e+011 8.7290e-005
2.4814e+012 5.9210e-004
5.3140e+013 1,2680e-002
6.1564e+010 1.4690e-005
6.9945e+007 1.6690e-008

4.0635e+015 9.6960e-001

7.2250e+011 1.7240e-004

B!/ cm3

2.4646e-005
2.0725e+001

5.4945e+000
2.4498e-001
1.4530e-005
2.9977e-001
5.0875e-003
3.2397e-004
5.0727e-003
3.2956e-003
2.8612e+001
3.2297e+000
2.1908e+001
4.6916e+002
5.4353e-001
6.1753e-004

3.5875e+004

6.3788e+000
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb- 86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

4. 1625e-002
4 .7073e-001
5. 2340e-002
3 .7525e-002
1. 9017e-001
9. 0456e-001
2. 9087e-003
3. 1194e-004
4. 9588e-004
1 .2199e-001
8. 9243e-001
3 .8443e+000
3 .3425e-004
2. 1034e+000
3 .8545e+000

2.1034e+000
1.6344e-001

1.9912e+001
3.3357e+000

4 .2667e-002
1. 0986e+000
9. 2505e-001
2 .4420e+000
2 .8237e+000

2. 0898e-004
1 .3932e+000
1. 1296e+006
7.8935e-010
3.3357e+000
3.3878e-001

3.9394e-001
1.3649e-009

becQuerels

1.5401e+009
1.7417e+010
1.9366e+009
1.3884e+009
7.0364e+009
3 .3469e+010

1. 0762e+008
1. 1542e+007
1.8348e+007
4. 5135e+009
3.3020e+010
1. 4224e+011
1. 2367e+007
7. 7824e+010
1.4261e+011

7.7824e+010
6.0474e+009

7.3675e+011
1.2342e+011

1.5787e+009
4. 0647e+010
3. 4227e+010
9. 0355e+010
1 0448e+011
7 .7321e+006
5. 1547e+010
4.1795e+016
2. 9206e+001
1 .2342e+011
1.2535e+010

1.4576e+010
5.0500e+001

uCi/cm3

3.6750e-007
4.1560e-006
4.6210e-007
3.3130e-007
1.6790e-006
7.9861e-006
2.5680e-008
2.7540e-009
4. 3780e-009
1. 0770e-006
7. 8790e-006
3 .3941e-005
2. 9510e-009
1 .8570e-005
3.4030e-005

1.8570e-005
1.4430e-006

1.7580e-004
2.9450e-005

3 .7670e-007
9. 6990e-006
8. 1670e-006
2. 1560e-005
2 .4930e-005
1 8450e-009
1. 2300e-005
9.9730e+000
6. 9690e-015
2 .9450e-005
2 .9910e-006

3.4780e-006
1.2050e-014

Bq/cm3

1. 3598e-002
1. 5377e-001
1 7098e-002
1 .2258e-002
6. 2123e-002
2. 9549e-001
9. 5016e-004
1.0190e-004
1 6199e-004
3. 9849e-002
2. 9152e-001
1. 2558e+000
1 0919e-004
6. 8709e-001
1. 2591e+000

6.8709e-001
5.3391e-002

6.5046e+000
1.0897e+000

1.3938e-002
3.5886e-001
3.0218e-001
7.9772e-001
9.2241e-001
6 8265e-005
4 .5510e-001

3 6900e+005
2. 5785e-010
1. 0897e+000
1. 1067e-001

1.2869e-001
4.4585e-010

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

A~ercr
Wev

0.015

Activity
photons/sec

1.425e+07

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.O00e+00

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

3.401e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
2.917e-30
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•MeV

0.02
0 .03
0 .04

0.05
0.06
0. 08
0.1
0.15

0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0

Activity
photons/sec

1 .235e+10
2 . 005e+16
6 .281e+10
7 .293e+09
4. 587e+10
1. 534e+16
6. 977e+09
1. 133e+11
2 999e+13
3. 882e+12
4. 319e+13
1. 853e+13
1. 012e+13
4. 710e+12
5. 567e+11
7. 990e+11
8.430e+09
2. 573e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
5. 105e-103
1. 997e-54
4 .777e-36
1. 332e-26
7. 520e-14
3. 144e-17
6. 698e-13
6. 459e-09
6. 684e-08
1 .322e-05

4. 792e-05
1. 400e-04
8 .200e-04
6 .259e-04
2 .053e-02

1. 524e-03
4. 862e-02

Fluence Rate
MeV/cm2 /sec
With Buildup
8. 360e-26
2 574e-18
7. 119e-23
7. 504e-23
2 346e-21
1. 182e-09
4 .214e-13

4. 786e-09
2. 172e-05
6. 853e-05
5. 797e-03
1. 133e-02
2. 056e-02
6. 053e-02
2 .833e-02

4 309e-01
2 .016e-02

3 785e-01

Exposure Rate
mR/hr

No Buildup
0 .000e+00
5. 060e-105
8. 830e-57
1. 273e-38
2. 646e-29
1. 190e-16
4.810e-20
1 .103e-15
1. 40e-11
1. 268e-10
2. 575e-08
9.407e-08
2 .733e-07
1. 560e-06
1.154e-06
3.454e-05
2.357e-06
6. 596e-05

Exposure Rate
mR/hr

With Buildup
2 .896e-27

2. 551e-20'
3 148e-25
1. 999e-25
4. 659e-24
1. 871e-12
6 . 447e-16
7 .88ie-12

3. 833e-08
1 300e-07
1 .129e-05

2. 224e-05
4. 014e-05
1. 151e-04
5 .223e-05

7. 250e-04
3 .118e-05

5. 135e-04

TOTALS: 3.550e+16 7.232e-02 9.562e-01 1.060e-04 1.511e-03
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File Ref:
Date:

By: _

Checked:

Case Title: TB Dose
Description: 3' Shield - 720 Hour
Geometry: 13 - Rectangular Volume

Source Dimensions
Length 5.0e+3 cm
Width 1.3e+4 cm 430 ft
Height 1.7e+3 cm

163 ft
6.2 in

57 ft

Dose Points
x Y z

# 1 5074.92 cm 868.68 cm 6.56e+03 cm
166 ft 6.0 ir28 ft 6.0 ir15 ft 3.1 in

Shields
Shield Name Dimension MaterialDensity

Source 1.13e+l1 cm3  Air 0.00122
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

curies
8.0680e-005
6.5640e+001

9 .7500e+000
6.0496e-001
2. 8724e-007
8 .9424e-601
1. 4906e-002
9. 8927e-004
1.4056e-002
1.0038e-002
8. 9854e+001
6. 0303e+000
6. 9387e+001
9 .9029e+002
1. 9788e-001
1 -0384e-006

2.0252e+005

becq-uerels
2.9851e+006
2.4287e+012

3.6075e+011
2.2383e+010
1.0628e+004
3 .3087e+010
5. 5152e+008
3. 6603e+007
5 2008e+008
3 .7139e+008
3.3246e+012
2. 2312e+011
2.5673e+012
3. 6641e+013
7 .3214e+009

3. 8422e+004

7.4932e+015

uCi/cmM3

7.1230e-010
5.7952e-004

8. 6080e-005
5 3410e-006
2. 5360e-012
7 .8950e-006

1 .3160e-007

8. 7340e-009
1. 2410e-007
8.8620e-008
7. 9330e-004
5 3240e-005
6. 1260e-004
8. 7430e-003
1. 7470e-006
9. 1680e-012

1.7880e+000

Bg/cm3

2.6355e-005
2.1442e+001

3. 1850e+000
1. 9762e-001
9. 3832e-008
2 .9211e-001

4. 8692e-003
3. 2316e-004
4. 5917e-003
3 .2789e-003
2. 9352e+001
1. 9699e+000
2 .2666e+001
3.2349e+002
6.4639e-002
3.3922e-007

6.6156e+004

1.1325e+001 4.1904e+011 9.9990e-005 3.6996e+000
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

3.3425e-003
4.5182e-001
2.7796e-002
1.9742e-003
1.1395e-001
8.8145e-001
2. 9075e-003
3. 1148e-004
4.9520e-004
1.2165e-001
7.2275e-001
3.2173e+000
3.0219e-006
2.0614e+000
3.2258e+000

2.0614e+000
2.6969e-002

1.7341e+001
3.3289e+000

3 .4263e-003
9. 089e-001
8. 6762e-001
1. 9833e+000
2 .2936e+000
8. 1506e-007
1. 6582e-001
5. 5659e+005

3.3459e+000
3.0050e-001

3.5294e-001

becauerels

1 .2367e+008
1. 6717e+010
1. 0284e+009
7. 3047e+007
4. 2160e+009
3. 2614e+010
1. 0758e+008
1.1525e+007
1. 8322e+007
4 .5010e+009

2. 6742e+010
1. 1904e+011
1. 1181e+005
7. 6274e+010
1.1936e+011

7.6274e+010
9.9784e+008

6.4162e+011
1.2317e+011

1. 2677e+008
3. 3703e+010
3. 2102e+010
7. 3382e+010
8. 4865e+010
3. 0157e+004
6. 1354e+009
2. 0594e+016

1.2380e+011
1.1118e+010

1.3059e+010

UCi/cm
3

2. 9510e-008
3 .9890e-006

2. 4540e-007
1.7430e-008
1. 0060e-006
7 .7821e-006
2.5670e-008
2. 7500e-009
4. 3720e-009
1.0740e-006
6. 3810e-006
2. 8405e-005
2 .6680e-011

1. 8200e-005
2. 8480e-005

1.8200e-005
2.3810e-007

1.5310e-004
2.9390e-005

3. 0250e-008
8.0420e-006
7 .6600e-006

1. 7510e-005
2. 0250e-005
7. 1960e-012
1. 4640e-006
4. 9140e+000

2.9540e-005
2.6530e-006

3.1160e-006

Bc_/CM3

1. 0919e-003
1. 4759e-001
9 0798e-003
6. 4491e-004
3 .7222e-002
2. 8794e-001
9 .4979e-004
1.0175e-004
1.6176e-004
3.9738e-002
2 .3610e-001
1. 0510e+000
9. 8716e-007
6 .7340e-001
1.0538e+000

6.7340e-001
8.8097e-003

5.6647e+000
1.0874e+000

1. 1193e-003
2. 9755e-001
2 8342e-001
6. 4787e-001
7. 4925e-001
2. 6625e-007
5 4168e-002
1. 8182e+005

1.0930e+000
9.8161e-002

1.1529e-00i

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

20
20
20

~er~ Activity
photons/sec

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 . 000e+00

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
3 .264e-29

Exposure Rate
mR/hr

No Buildup
0. 000e+00

Exposure Rate
mR_/hr

With Buildup
2. 8OOe-300.015 1.368e+07
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Duration: 00: 00: 11

OeVg

0 .02

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

1. 021e+10
9. 880e+15
5 . 596e+10
1. 250e+09
2 .799e+10
7. 559e+15
2 . 672e+09
7. 080e+10
1 .479e+13

2 638e+12
2. 977e+13
3 .312e+13
8 .992e÷12

4. 192e+12
3. 675e+1i
5. 034e+11
4. 058e+09
1. 492e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 . 000e+00

2 .516e-103

1 779e-54
8 .189e-37

8. 130e-27
3 .706e-14
1. 204e-17
4 .185e-13

3 . 186e-09
4. 542e-08
9 .111e-06

8. 563e-05
1. 243e-04
7. 299e-04
4. 132e-04
1 .293e-02
7 .338e-04
2. 820e-02

Fluence Rate
MeV/cm 2 /sec
With Buildup
6. 913e-26
1.268e-18
6. 342e-23
1. 286e-23
1. 431e-21
5. 825e-10
1.614e-13
2 .990e-09

1. 07!e-05
4. 657e-05
3. 996e-03
2 .025e-02

1. 826e-02
5.387e-02
1. 871e-02
2 .715e-01
9.708e-03
2.195e-01

Exposure Rate
mR/hr

No Buildup
0 . 000e+00
2.493e-105
7 867e-57
2 .182e-39

1. 615e-29
5. 864e-17
1. 842e-20
6. 892e-16
5 623e-12
8. 616e-11
1. 775e-08
1. 681e-07
2 427e-07
1. 388e-06
7. 617e-07
2. 176e-05
1. 135e-06
3 . 826e-05

Exposure Rate
mR /hr

With Buildup
2 394e-27
1. 257e-20
2. 805e-25
3 . 427e-26
2 . 843e-24
9 .218e-13

2. 469e-16
4. 924e-12
1. 891e-08
8. 834e-08
7 .786e-06

3 . 974e-05
3. 565e-05
1. 025e-04
3 .448e-05

4 .568e-04

1. 50le-05
2. 978e-04

TOTALS: 1.753e+16 4.323e-02 6.159e-01 6.373e-05 9.898e-04
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = .1667 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in
152.4 cm 5 ft 0.0 in

a

Dose Points
x Y z

# 1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

0
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies becauerels uCi/cm3Nuclide

Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

Ba/cm3

1.5779e-001 5.8-383e+009 1.5032e-002 5.5618e+002

2 .2170e-001
7. 0760e-002
1. 6680e-001
1.0470e+000
1. 4660e+000
2,1670e+000
2 1080e+000
2. 0330e+000

8.2029e+009
2. 6181e+009
6. 1716e+009
3.8739e+010
5. 4242e+010
8. 0179e+010
7 .7996e+010
7.5221e+010

2.1120e-002
6.7 4 09e-003
1.5890e-002
9.9741e-002
1.3966e-001
2.0644e-001
2.0082e-001
1.9367e-001

7.8144e+002
2.4941e+002
5.8793e+002
3.6904e+003
5.1673e+003
7.6382e+003
7.4302e+003
7.1659e+003
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies becquerels jiCi /cm 3 Bq/cm3

2.0920e-003 7.7404e+007 1.9929e-004 7.3738e+000

Buildup
The material reference is : Shield 1

x
Y
Z

Integration Parameters
Direction
Direction
Direction

25
25
25

Enerqy Activity
MeV photons/sec

0.03 4.716e+09
0.04 1.799e+08
0.06 3.263e+08
.08 1.179e+09
1 1. 070e+07

0.15 4.212e+09

Fluence Rate
MeV/cm 2 /sec
No Buildup
4.025e-108
1.861e-55
2.736e-27
1.539e-19
1.236e-18
6.226e-13

Results
Fluence Rate
MeV/cm 2 //sec
With Buildup

4. 695e-25
4.749e-26
2.035e-24
1.347e-17
2.423e-16
2. 430e-10

Exposure Rate
mR/hr

No Buildup
3. 989e-110
8.233e-58
5.434e-30
2 .436e-22
1.892e-21
1.025e-15

Exposure Rate
mR/hr

With Buildup
4. 653e-27
2. 00e-28
4. 043e-27
2. 132e-20
3 .707e-19
4. 00le-13
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'4Mev

0.2
0.3
0.4
0.5
0.6
0.8
1.
1.5
2.0

TOTALS:

Activity
photons/sec

4.320e+09
9.156e+09
4.687e+10
1.002e+1l
1.153e+11
2.117e+ii
8.188e+10
6.181e+10
1.631e+10

6.582e+11

Fluence Rate
MeV/cm 2 /sec
No Buildup
2 .332e-11
4 .011e-09

3 .714e-07
6. 813e-06
4 .248e-05

1 .005e-03

2 558e-03
4. 583e-02
8 .772e-02

1.372e-01

Fluence Rate
MeV/crm 2 /sec

With Buildup
1.022e-08
1.232e-06
7.226e-05
8.918e-04
3.962e-03
5.496e-02
9.345e-02
8.556e-01
1.099e+00

2.108e+00

Exposure Rate
mR/hr

No Buildup
4 .116e-14
7 609e-12
7 .236e-10
1 .337e-08

8. 291e-08
1. 911e-06
4. 715e-06
7. 711e-05
1 .356e-04

2.195e-04

Exposure Rate
mR/hr

With Buildup
1.803e-11
2. 336e-09

*1.408e-07
S1.750e-06
7. 733e-06
1. 045e-04
1. 723e-04
1 .440e-03

1. 699e-03

3.425e-03
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 0.5 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in
152.4 cm 5 ft 0.0 in

Dose Points
x Y z

# 1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies becauerels uCi/cm3Nuclide

Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

Bg/cm3

1.1560e+000 4.2772e+010 1.1013e-001 4.0747e+003

1.6230e+000
5.1780e-001
1.2220e+000
7.6910e+000
9.9630e+000
1.5760e+001
1.1910e+001
1.4430e+001

6. 0051e+010
1. 9159e+010
4. 5214e+010
2 .8457e+011

3 .6863e+011

5. 8312e+011
4 .4067e+011
5. 3391e+011

1.546!e-001
4. 9328e-002
1.164le-001
7. 3268e-001
9. 4912e-001
1. 5014e+000
1. 1346e+000
1. 3747e+000

5.7207e+003
1.8251e+003
4.3073e+003
2.7109e+004
3.5117e+004
5.5550e+004
4.1980e+004
5.0862e+004
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-105
Rh-106
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc- 99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies

1.5310e-002

becauerels

5.6647e+008

ujCi /CM3

1. 4585e-003

BQ /cm 3

5.3964e+001

Buildup
The material reference is : Shield 1

Integration Parameters
Direction 25
Direction 25
Direction 25

x
Y
Z

Energy ActivitY
MeV photons/sec

0.03 3.236e+10
0.04 1.317e+09
0.06 2.388e+09
0.08 8.654e+09
0.1 7.831e+07
S.15 2.450e+10
.2 2.744e+10

0.3 6.491e+10

Fluence Rate
MeV/cm2 /sec
No Buildup
2. 762e-107
1.363e-54
2.002e-26
1.130e-18
9.048e-18
3. 621e-12
1.48!e-i0
2. 844e-08

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
3 .222e-24

3. 477e-25
1 .490e-23

9. 892e-17
1 .773e-15

1 .413e-09
6 .488e-08
8 .731e-06

Exposure Rate
mR/hr

No Buildup
2. 737e-109
6. 028e-57
3. 977e-29
1 .788e-21

1 .384e-20
5. 963e-15
2 .614e-13
5 395e-11

Exposure Rate
mR/hr

With Buildup
3. 193e-26
1.538e-27
2. 959e-26
1.565e-19
2.712e-18
2.327e-12
1.145e-10
1.656e-08
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MeV

0.4
0.5
0.6
0.8
1.0
1.5
2 .0

Activity
photons/sec

3.259e+i1
7 .051e+11

7 .637e+ii

1 .292e+12

5. 338e+11
4. 214e+1i
1. 062e+11

Fluence Rate
MeV/cm 2 /sec
No Buildup

2 .582e-06

4 .792e-05
2. 813e-04
6. 131e-03
1. 668e-02
3. 125e-01
5. 711e-01

Fluence Rate
MeV/cm 2 /seC

With Buildup
5 . 024e-04
6 .274e-03

2 . 624e-02
3 .354e-01
6. 092e-01
5. 834e+00
7 .152e+00

Exposure Rate
mR/hr

No Buildup
5. 031e-09
9. 407e-08
5. 490e-07
1. 166e-05
3 . 074e-05
5. 257e-04
8. 831e-04

Exposure Rate
mR/hr

With Buildup
9 .790e-07
1. 231e-05
5.121e-05
6. 380e-04
1. 123e-03
9. 815e-03
1. 106e-02

TOTALS: 4.310e+12 9.067e-i01 1.396e+01 1. 452e-03 2. 270e-02
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 1 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

Dose Points
0

x Y z
# 765.81 cm 76.2 cm 139.065 cm

25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

curies
2. 3600e-006
8. 1687e+000
1. 0390e+000
1. 7210e+000
3. 9560e-002
3.5970e-002
3.3270e-002
5. 8550e-004
3. 4320e-005
6 .5190e-004
3 5090e-004
1. 1470e+001
3. 6550e+000
8.6350e+000
5. 6920e+001
6.7290e+001
1. 1490e+002
5.9430e+001
1. 0150e+002
3 .0600e-002
1. 3120e-00 2

9. 7800e-003
2. 1990e-001
1. 6890e-002
6. 3720e-003

beccluerels
8. 7320e+004
3. 0224e+011
3 .8443e+010
6. 3677e+010
1. 4637e+009
1. 3309e+009
1. 2310e+009
2. 1664e+007
1. 2698e+006
2. 4120e+007
1.2983e+007
4.2439e+011
1. 3524e+011
3. 1950e+011
2. 1060e+012
2. 4897e+012
4. 2513e+012
2 .1989e+012

3 .7555e+012
1 .1322e+009

4. 8544e+008
3 .6186e+008

8. 1363e+009
6 .2493e+008

2. 3576e+008

iCi/cm3

2 .2482e-007
7. 7818e-001
9. 8979e-002
1. 6395e-001
3 .7686e-003
3. 4266e-003
3 .1694e-003

5. 5777e-005
3 .2695e-006
6. 2103e-005
3. 3428e-005
1 .0927e+000

3 .4819e-001
8 .2260e-001
5. 4224e+000
6 .4103e+000

1. 0946e+001
5. 6615e+000
9. 6693e+000
2 .9151e-003

1 .2499e-003

9. 3168e-004
2 .0949e-002

1. 6090e-003
6. 0702e-004

Ba/cm3

8. 3185e-003
2. 8793e+004
3.6622e+003
6. 0661e+003
1. 3944e+002
1. 2679e+002
1. 1727e+002
2. 0638e+000
1. 2097e-001
2. 2978e+000
1 .2368e+000
4.0429e+004
1. 2883e+004
3.0436e+004
2. 0063e+005
2 .3718e+005
4. 0500e+005
2.0948e+005
3. 5776e+005
1 .0786e+002

4. 6245e+001
3. 4472e+001
7 .7510e+002
5 .9533e+001

2.2460e+001
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
4. 6100e-001
1 .4180e-002
3 2794e-002
1 .0030e-004
1 0650e-005
1.7120e-005
4 .2230e-003
1. 0810e-001
1. 8880e-001
1 .2200e-001
7. 5410e-002
1. 8930e-001
1. 1200e-001
7. 5410e-002
2.0520e-001
6. 5070e-001
9. 0450e-001
1.1530e-001
1.0720e+000
9.4810e-001
1.9680e-001
2. 0490e-001
3. 4960e-002
6 .9190e-001

1. 4640e-001
4. 6210e-001
3 .3590e+000
1 .7120e-003
1.1870e-002
9. 0700e-002
8 .7810e-003
1.6890e-002
1. 6040e-002

becquerels
1. 7057e+010
5. 2466e+008
1. 2134e+009
3. 7111e+006
3. 9405e+005
6 .3344e+005

1. 5625e+008
3. 9997e+009
6. 9857e+009
4. 5140e+009
2. 7902e+009
7. 0041e+009
4.1440e+009
2. 7902e+009
7. 5924e+009
2.4076e+010
3. 3467e+010
4. 2661e+009
3. 9664e+010
3 .5080e+010

7 .2816e+009
7. 5813e+009
1. 2935e+009
2 .5600e+010

5. 4168e+009
1. 7098e+010
1. 2428e+011
6. 3344e+007
4. 3919e+008
3. 3559e+009
3.2490e+008
6.2493e+008
5.9348e+008

UCi/cm3

4 .39!7e-002
1 3508e-003
3 .1241e-003

9 5550e-006
1. 0146e-006
1. 6309e-006
4. 0230e-004
1. 0298e-002
1. 7986e-002
1. 1622e-002
7. 1839e-003
1.8033e-002
1. 0670e-002
7. 1839e-003
1. 9548e-002
6. 1988e-002
8 .6166e-002

1. 0984e-002
1. 0212e-001
9. 0320e-002
1. 8748e-002
1. 9520e-002
3.3304e-003
6 .5913e-002

1. 3947e-002
4.402le-002
3 1999e-001
1. 6309e-004
1 .1308e-003

8. 6404e-003
8. 3651e-004
1. 6090e-003
1. 5280e-003

Bq/cm3

1. 6249e+003
4. 9981e+001
1. 1559e+002
3 .5353e-001

3 .7539e-002
6. 0344e-002
1 .4885e+001
3. 8103e+002
6. 6548e+002
4. 3002e+002
2. 6580e+002
6. 6724e+002
3. 9477e+002
2. 6580e+002
7. 2328e+002
2. 2936e+003
3. 1882e+003
4. 0641e+002
3. 7786e+003
3. 3418e+003
6. 9367e+002
7 .2223e+002

1. 2323e+002
2. 4388e+003
5. 1603e+002
1. 6288e+003
1. 1840e+004
6. 0344e+000
4. 1839e+001
3.1970e+002
3 .0951e+001

5. 9533e+001
5. 6537e+001

Buildup
The material reference is : Shield 1

x
Y
Z

Integration Parameters
Direction
Direction
Direction

25
25
25

Energy Activity
MeV photons/sec

0.015
0.02
0.03

0.04
:05

0.06

8. 129e+05
1.428e+09
3.205e+11
1. 115e+10
1. 634-e+10
1.731e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0. 000e+00

2. 7 35e-106
1.154e-53
3. 2 84e-34
1. 4 52e-25

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

2 .326e-29
6. 429e-26
3 191e-23
2. 944e-24
1 . 410e-23
1. 080e-22

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00
2.711e-108
5.104e-56
8.749e-37
2.884e-28

Exposure Rate
mR/hr

With Buildup
1.995e-30
2 .227e-27
3.162e-25
1.302e-26
3 .756e-26
2. 145e-25
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MeV

0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
iphotons/sec

6 .441e+10

1. 917e+10
1. 488e+11
2 842e+11
4 .698e+11

2 269e+12
4 984e+12
4 964e+12
7 . 468e+12
3 .416e+12
2. 869e+12
6. 726e+ii
I 395e+08
9 499e+06

Fluence Rate
MeV/cm 2 /sec
No Buildup
8. 411e-18
2. 214e-15
2. 199e-11
1. 534e-09
2 .058e-07

1. 798e-05
3 .388e-04
1. 828e-03
3 .544e-02

1. 067e-01
2. 128e+00
3. 617e+00
8 .208e-03

2. 321e-03

Fluence Rate
MeV/cm 2 /sec

With Buildup
7 .3 62e-16
4 339e-13
8. 582e-09
6. 721e-07
6. 319e-05
3. 499e-03
4. 435e-02
1. 705e-01
I. 939e+00
3. 898e+00
3. 972e+01
4. 531e+01
6. 304e-02
1. 320e-02

Exposure Rate
mR/hr

No Buildup
1 .331e-20
3 .388e-18
3 .622e-14

2 .708e-12
3. 905e-10
3 . 503e-08
6. 650e-07
3 . 569e-06
6 .740e-05

1 . 967e-04
3. 580e-03
5. 594e-03
1 .114e-05

2. 872e-06

Exposure Rate
mR/hr

With Buildup
1 .165e-18

6 .639e-16

1. 413e-11
1 .186e-09

1 . 199e-07
6. 817e-06
8. 705e-05
3. 329e-04
3. 688e-03
7. 186e-03
6. 683e-02
7. 006e-02
8. 553e-05
1. 633e-05

TOTALS: 2.800e+13 5.900e+00 9.116e+01 9.456e-03 1.483e-01
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File Ref:
Date:

By:

Checked:

Case Title: SGTS Filter
Description: Time = 2 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

0
Dose Points

x Y z
# 1 765.81 cm 76.2 cm 139.065 cm

25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb- 95
Nd-147

curies
5. 4350e-005
6. 4 763e+001
1. 5260e+001
4. 1710e+001
9.6060e-001
8 5 570e-001
8.0820e-001
1. 4 220e-002
8. 3380e-004
1. 5830e-002
8. 5250e-003
9 .0960e+001
2. 8920e+001
6. 8460e+001
4.9130e+002
4 .9970e+002
9. 6210e+002
2. 3340e+002
7. 9150e+002
1 .2620e+000
2. 6 720e-001
1. 5160e-001
5 .2870e+000
4. 1040e-001
1. 5440e-001

Library : Grove
becouerels VCi/cm3

2.0110e+006 5.1776e-006
2.3962e+012 6.1696e+000
5.6462e+011 1.4537e+000
1.5433e+012 3.9735e+000
3.5542e+010 9.1511e-002
3.1661e+010 8.1517e-002
2.9903e+010 7.6992e-002
5.2614e+008 1.3547e-003
3.0851e+007 7.9431e-005
5.8571e+008 1.5080e-003
3.1543e+008 8.1213e-004
3.3655e+012 8.6652e+000
1.0700e+012 2.7550e+000
2.5330e+012 6.5218e+000
1.8178e+013 4.6803e+001
1.8489e+013 4.7603e•-001
3.5598e+013 9.1654e+001
8.6358e+012 2.2235e+001
2.9286e+013 7.5401e+001
4.6694e+010 1.2022e-001
9.8864e+009 2.5455e-002
5.6092e+009 1.4442e-002
1.9562e+011 5.0366e-001
1.5185e+010 3.9096e-002
5.7128e+009 1.4709e-002

Bq/cm3

1. 9157e-001
2 .2828e+005
5. 3788e+004
1. 4702e+005
3. 3859e+003
3. 0161e+003
2. 8487e+003
5.0122e+001
2. 9390e+000
5. 5797e+001
3. 0049e+001
3 .2061e+005
1. 0194e+005
2.4131e+005
1 .7317e+006
1. 7613e+006
3 .3912e+006
8. 2268e+005
2 .7899e+006
4. 4483e+003
9 .4182e+002

5 .3435e+002
1.8635e+004
1 .4466e+003

5. 4422e+002

0
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1 .1060e+001

3. 4530e-001
7 .9664e-001
2 .4360e-003
2. 5870e-004
4 .160Oe-004
1. 0260e-001
8 .5590e-001
4. 5829e+000
2. 9550e+000
1. 8320e+000
4 .5950e+000
2. 3270e+000
1. 8320e+000
4. 9480e+000
1. 3460e+001
2. 1960e+001
2. 8020e+000
2.4220e+001
1. 7840e+001
4. 7730e+000
4. 9740e+000
8.4930e-001
1. 5490e+001
3. 5570e+000
1.0970e+001
8 .0900e+001

6.3620e-002
2.9210e-001
4.4740e+000
1.9920e-001
4.1010e-001
3.7410e-001

becouerels
4. 0922e+011
1 2776e+010
2. 9476e+010
9. 0132e+007
9. 5719e+006
1. 5392e+007
3. 7962e+009
3. 1668e+010
1. 6957e+011
1 .0934e+011

6 .7784e+010
1. 7002e+011
8. 6099e+010
6. 7784e+010
1. 8308e+011
4. 9802e+011
8. 1252e+011
1. 0367e+011
8. 9614e+011
6. 6008e+011
1. 7660e+011
1. 8404e+011
3. 1424e+010
5. 7313e+011
1. 3161e+011
4. 0589e+011
2 .9933e+012
2 .3539e+009
1 .0808e+010

1. 6554e+011
7 3704e+009
1. 5174e+010
1. 3842e+010

Buildup

uCi! cm3

1. 0536e+000
3 .2895e-002
7. 5891e-002
2 .3206e-004
2. 4645e-005
3. 9630e-005
9. 7741e-003
8.1536e-002
4 3659e-001
2. 8151e-001
1. 7452e-001
4. 3774e-001
2. 2168e-001
1. 7452e-001
4. 7137e-001
1. 2823e+000
2.0920e+000
2. 6693e-001
2. 3073e+000
1.6995e+000
4. 5470e-001
4. 7384e-001
8. 0908e-002
1- 4756e+000
3. 3885e-001
1. 0450e+000
7 .7069e+000
6. 0607e-003
2.7827e-002
4.2621e-001
1.8977e-002
3.9068e-002
3.5638e-002

3.8984e+004
1 .2171e+003
2. 8080e+003
8. 5863e+000
9. 1186e-001
1. 4663e+000
3. 6164e+002
3. 0168e+003
1. 6154e+004
1. 0416e+004
6.4574e+003
1.6196e+004
8.2021e+003
6.4574e+003
1.7441e+004
4.7443e+004
7.7404e+004
9.8764e+003
8.5370e+004
6.2882e+004
1.6824e+004
1.7532e+004
2.9936e+003
5.4599e+004
1.2538e+004
3. 8667e+004
2 .8515e+005

2. 2425e+002
1.0296e+003
1.5770e+004
7. 0213e+002
1. 4455e+003
1. 3186e+003

The material reference is : Shield 1

x
Y
Z

Integration Parameters
Direction
Direction
Direction

25
25
25

Energy Activity
MeV photons/sec

0.015
0.02
0.03

# 04
05

0.06

1. 927e+07
3 .451e+10
4. 098e+12
1. 159e+11
3.935e+11
1.444e+11

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. O00e+00
0. O00e+00

3. 498e-105
1.199e-52
7.910e-33
1.211e-24

Results
Fluence Rate
MeV/cm 2 //sec
With Buildup
5. 512e-28
1.554e-24
4. 080e-22
3. 060e-23
3. 396e-22
9 007e-22

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00

3.467e-107
5.304e-55
2.107e-35
2.405e-27

Exposure Rate
mR/hr

With Buildup
4 .728e-29
5 .381e-26
4. 044e-24
1 353e-25
9 047e-25
1. 789e-24
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MeV

0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
photons/sec

5. 616e+!1
4 .508e+11

1 .015e+12

3. 875e+12
3. 943e+12
1 815e+13
4. 026e+13
3 .515e+13

4. 336e+13
2 366e+13
2 .161e+13
4. 551e+12
3.200e+09
1.472e+08

Fluence Rate
MeV/cm 2 /sec
No Buildup

7 . 333e-17
5 209e-14
1 500e-10
2 .092e-08

1 .727e-06

1. 438e-04
2. 736e-03
1. 295e-02
2. 058e-01
7 393e-01
1. 603e+01
2. 447e+01
1. 883e-01
3. 599e-02

Fluence Rate
MeV/cm 2 /sec
With Buildup

6 .419e-15

1 . 021e-11
5 852e-08
9. 163e-06
5. 303e-04
2 .799e-02
3 .582e-01

1. 208e+00
1. 126e+01
2 .701e+01
2 .992e+02

3 .065e+02

1. 446e+00
2. 047e-01

Exposure Rate
mR/hr

No Buildup
1 .160e-19

7. 968e-17
2 .469e-13

3 .692e-11

3 . 277e-09
2. 802e-07
5. 37!e-06
2 .527e-05

3. 914e-04
1 .363e-03
2 .696e-02

3 .785e-02
2. 555e-04
4. 452e-05

Exposure Rate
mR/hr

With Buildup
1. 016e-17
1. 561e-14
9. 636e-11
1. 617e-08
1. 006e-06
5 .453e-05
7. 031e-04
2 .357e-03
2. 14!e-02
4. 978e-02
5. 034e-01
4. 740e-01
1. 962e-03
2. 532e-04

TOTALS: 2.014e+14 4.169e+01 6.4ý3e+02 6.690e-02 1.054e+00
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 4 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

Dose Points
0

# 1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensit'

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

0
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

curies
3.8150e-004
3.4198e+002
3.9170e+001
2.9130e+002
6.7310e+000
5.7560e+000
5. 6690e+000
9. 9740e-002
5.8490e-003
1. ll00e-001
5. 9810e-002
4.8030e+002
1. 5200e+002
3. 6150e+002
2 .7480e+003

1. 9430e+003
5. 0700e+003
2 .7050e+002
3. 6150e+003
1. 7380e+001
1. 3170e+000
4. 3260e-001
3.6320e+001
2. 8790e+000
1.0770e+000

Library : Grove
becciuerels uCi/cm3

1.4116e+007 3.6343e-005
1.2653e+013 3.2578e+001
1.4493e+012 3.7315e+000
1.0778e+013 2.7750e+001
2.4905e+011 6.4122e-001
2.1297e+011 5.4834e-001
2.0975e+011 5.4005e-001
3.6904e+009 9.5016e-003
2.1641e+008 5.5720e-004
4.1070e+009 1.0574e-002
2.2130e+009 5.6977e-003
1.7771e+013 4.5755e+001
5.6240e+012 1.4480e+001
1.3376e+013 3.4438e+001
1.0168e+014 2.6179e+002
7.1891e+013 1.8510e+002
1.8759e+014 4.8299e+002
1.0009e+013 2.5769e+001
1.3376e+014 3.4438e+002
6.4306e+011 1.6557e+000
4.8729e+010 1.2546e-001
1.6006e+010 4-1211e-002
1.3438e+012 3.4600e+000
1.0652e+011 2.7427e-001
3.9849e+010 1.0260e-001

Ba/cm3

1. 3447e+000
1. 2054e+006
1 .3807e+005
1 .0268e+006

2.3725e+004
2. 0289e+004
1. 9982e+004
3 .5156e+002

2. 0616e+001
3.9125e+002
2. 1082e+002
1.6929e+006
5. 3576e+005
1. 2742e+006
9 .6861e+006

6. 8486e+006
1. 7871e+007
9.5345e+005
1 .2742e+007

6. 1260e+004
4.6421e+003
1. 5248e+003
1. 2802e+005
1. 0148e+004
3. 7962e+003
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
7.5 7 40e+001
2 .4360e+000
5 .5879e+000

1 .7090e-002
1. 8160e-003
2 .9190e-003

7. 1980e-001
4 .5060e+000

3. 2105e+001
2.0470e+001
1. 2850e+001
3. 2190e+001
1.1950e+001
1 .2850e+001
3. 4190e+001
6. 8530e+001
1. 5390e+002
1. 9660e+001
1. 4680e+002
7.5020 e+001
3 .3280e+001
3. 4800e+001
5 9590e+000
8 .7860e+001

2. 4940e+001
7.3490e+001
5. 5760e+002
8 .1240e-001
2 .1050e+000

4.8830e+001
1. 2180e+000
2. 8740e+000
2. 4180e+000

becoiuerels
2.8024e+012
9.0132e+010
2.0675e+011
6.3233e+008
6.7192e+007
1. 0800e+008
2 .6633e+010

1. 6672e+011
1.1879e+012
7.5739e+011
4 .7545e+011
1. 1910e+012
4. 4215e+011
4 .7545e+011
1.2650e+012
2.5356e+012
5.6943e+012
7.2742e+011
5.4316e+012
2.7757e+012
1.2314e+012
1.2876e+012
2.2048e+011
3. 2508e+012
9. 2278e+011
2. 7191e+012
2. 0631e+013
3. 0059e+010
7. 7885e+010
1. 8067e+012
4. 5066e+010
1. 0634e+011
8 .9466e+010

uCi/cm3
7 .2153e+000
2. 3206e-001
5 .3233e-001
1. 6281e-003
1. 7300e-004
2.7808e-004
6. 8571e-002
4 .2926e-001
3. 0585e+000
1. 9501e+000
1. 2241e+000
3. 0665e+000
1. 1384e+000
1. 2241e+000
3 .2571e+000
6. 5284e+000
1 4661e+001
1. 8729e+000
1. 3985e+001
7. 1467e+000
3 .1704e+000

3. 3152e+000
5. 6768e-001
8.3699e+000
2. 3759e+000
7. 0010e+000
5. 3119e+001
7. 7392e-002
2. 0053e-001
4. 6517e+000
1. 1603e-001
2 .7379e-001
2 .3035e-001

Bq/cm3

2. 6697e+005
8 .5863e+003

1 .9696e+004

6. 0238e+001
6. 4010e+000
1. 0289e+001
2. 5371e+003
1. 5883e+004
1. 1316e+005
7 .2152e+004

4. 5293e+004
1.1346e+005
4. 2121e+004
4. 5293e+004
1. 2051e+005
2. 4155e+005
5. 4246e+005
6. 9297e+004
5. 1744e+005
2. 6443e+005
1. 1730e+005
1. 2266e+005
2. 1004e+004
3. 0969e+005
8. 7908e+004
2. 5904e+005
1. 9654e+006
2. 8635e+003
7.4196e+003
1.7211e+005
4.2932e+003
1.0130e+004
8.5229e+003

Buildup
The material reference is : Shield 1

x
y
z

Integration Parameters
Direction
Direction
Direction

25
25
25

EnerqV Activity
MeV photons/sec

0.015 1.290e+08
0.02 2.395e+11
0.03 2.490e+13

.04 6.632e+11

.05 2.712e+12
0.06 7.762e+11

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0. 000e+00

2.125e-104
6. 863e-52
5.452e-32
6.508e-24

Results
Fluence Rate
MeV/cm 2 //sec
With Buildup
3 . 690e-27
1. 078e-23
2. 479e-21
1.751e-22
2.341e-21
4.842e-21

Exposure Rate
mR hr

No Buildup
0.000e+00
0.000e+00

2. 106e-106
3 . 035e-54
1.452e-34
1.293e-26

Exposure Rate
mR/hr

With Buildup
3 .165e-28
3. 735e-25
2 .456e-23
7 .743e-25
6 236e-24
9 . 617e-24
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0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
photons/sec

3 .138e+12
3 .078e+12

3. 851e+12
2. 342e+13
2 .006e+13

9. 449e+13
2. 01e+14
1. 413e+14
1 .414e+14
9. 555e+13
9. 386e+13
1 .806e+13

2 .728e+10
4. 202e+08

Fluence Rate
MeV/cm 2 /sec
No Buildup
4. 098e-16
3. 556e-13
5. 692e-10
1 .265e-07
8 .790e-06
7 . 487e-04
1 .367e-02
5.203e-02
6.707e-01
2 .985e+00
6.959e+01
9.711e+01
1 . 606e+00
1.027e-01

Fluence Rate
MeV/cm2 /sec

With Buildup
3. 587e-14
6. 969e-11
2. 221e-07
5. 539e-05
2 699e-03
1. 457e-01
1 .790e+00
4. 853e+00
3. 670e+01
1. 090e+02
1 .299e+03

1 .216e+03
1.233e+01
5.840e-01

Exposure Rate
mR/hr

No Buildup
6. 485e-19
5 441e-16
9 373e-13
2 . 232e-10
1 . 667e-08
1. 459e-06
2 .684e-05

1 .016e-04

1. 276e-03
5 . 502e-03
1. 17!e-01
1. 502e-01
2. 178e-03
1. 270e-04

Exposure Rate
mR/hr

With Buildup
5 .677e-17

1 . 066e-13
3 .657e-10

9. 776e-08
5. 119e-06
2 . 839e-04
3 .513e-03

9 .472e-03

6. 980e-02
2. 010e-01
2 .186e+00

1. 881e+00
1. 673e-02
7. 225e-04

TOTALS: 8.686e+14 1.721e+02 2.681e+03 2 .765e-01 4 .368e+00



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page
DOS File:

On Date:
n Time:

Duration:

1
SGTS8.MS5
June 25, 2008
2:58:52 PM
00:00:22

EC-RADN-1129
Page 267

File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 8 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

0 Dose Points
x y z

1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method i Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

curies
1. 0450e-003
8. 8555e+002
1. 4330e+001
7. 8960e+002
1. 8350e+001
1.4470e+001
1. 5500e+001
2.7260e+001
1. 6000e-002
3. 0300e-001
1. 6360e-001
1.2430e+003
3. 9020e+002
9. 3610e+002
7 .7070e+003
2. 7660e+003
1. 2620e+004
3. 2550e+001
6. 7590e+003
9.6570e+001
1 .7790e+000
1. 9590e-001
9. 5260e+001
7 .8740e+000

2 .9160e+000

Library : Grove
becauerels uCi/cm3

3.8665e+007 9.9551e-005
3.2765e+013 8.4361e+001
5.3021e+011 1.3651e+000
2.9215e+013 7.5220e+001
6.7895e+011 1.7481e+000
5.3539e+011 1.3785e+000
5.7350e+011 1.4766e+000
1.0086e+012 2.5969e+000
5.9200e+008 1.5242e-003
1.1211e+010 2.8865e-002
6.0532e+009 1.5585e-002
4.5991e+013 1.1841e+002
1.4437e+013 3.7172e+001
3.4636e+013 8.9177e+001
2.8516e+014 7.3420e+002
1.0234e+014 2.6350e+002
4.6694e+014 1.2022e+003
1.2044e+012 3.1008e+000
2.5008e+014 6.4389e+002
3.5731e+012 9.1996e+000
6.5823e+010 1.6947e-001
7.2483e+009 1.8662,e-002
3.5246e+012 9.0748e+000
2.9134e+011 7.501le-001
1.0789e+011 2.7779e-001

Ba/cm3

3.6834e+000
3. 1214e+006
5. 0510e+004
2 .7832e+006
6. 4680e+004
5. 1003e+004
5. 4634e+004
9 .6085e+004

5 .6396e+001

1. 0680e+003
5. 7665e+002
4. 3813e+006
1. 3754e+006
3.2995e+006
2. 7165e+007
9.7495e+006
4. 4483e+007
1. 1473e+005
2. 3824e+007
3. 4039e+005
6 .2706e+003
6 .9050e+002

3 .35 7 7 e+005
2 .7754e+004
1.0278e+004
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb- 86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-!05
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1.9720e+002
6 .7320e+000
1. 5278e+001
4. 6740e-002
4. 9690e-003
7. 9820e-003
1. 9690e+000
1. 1600e+001
8 .7549e+001
5 .3600e+001
3.5130e+001
8. 7780e+001
1 .7500e+001
3. 5130e+001
9. 0750e+001
9. 8650e+001
4.1990e+002
5.3770e+001
2 .9990e+002
7 .3760e+001

8. 9150e+001
9. 4310e+001
1. 6300e+001
1. 5180e+002
6 .8080e+001

1.8320e+002
1. 4720e+003
4.3820e+000
6. 0280e+000
1. 2590e+002
2.5320e+000
7. 8460e+000
5.6130e+000

beccuerels
7.2964e+012
2.4908e+011
5. 6530e+011
1. 7294e+009
1. 8385e+008
2. 9533e+008
7 .2853e+010
4. 2920e+011
3 .2393e+012
1.9832e+012
1.2998e+012
3.2479e+012
6.4750e+011
1.2998e+012
3.3578e+012
3.6501e+012
1.5536e+013
1.9895e+012
1.1096e+013
2.7291e+012
3. 2986e+012
3.4895e+012
6. 0310e+011
5. 6166e+012
2.5190e+012
6. 7784e+012
5. 4464e+013
1. 6213e+011
2 .2304e+011
4. 6583e+012
9. 3684e+010
2. 9030e+011
20768e+011

uCi/cm3
1. 8786e+001
6. 4132e-001
1. 4555e+000
4 .4526e-003
4.7337e-004
7 .6040e-004

1. 8757e-001
1. 1051e+000
8. 3403e+000
5. 1062e+000
3. 3466e+000
8. 3623e+000
1. 6671e+000
3 .3466e+000
8. 6452e+000
9. 3978e+000
4. 0001e+001
5. 1223e+000
2.8570e+001
7. 0267e+000
8. 4928e+000
8. 9843e+000
1. 5528e+000
1 .4461e+001

6. 4856e+000
1. 7452e+001
1. 4023e+002
4.1745e-001
5.7425e-001
1.1994e+001
2.4121e-001
7.4744e-001
5.3472e-001

Bg/cm3

6 .9508e+005

2. 3729e+004
5. 3853e+004
1. 6475e+002
1. 7515e+001
2. 8135e+001
6. 9403e+003
4. 0887e+004
3 .0859e+005

1. 8893e+005
1. 2383e+005
3 .0940e+005

6. 1683e+004
1. 2383e+005
3 .1987e+005

3 .4772e+005

1. 4801e+006
1. 8953e+005
1.0571e+006
2. 5999e+005
3.1423e+005
3 .3242e+005

5 .7454e+004

5. 3506e+005
2. 3997e+005
6. 4574e+005
5. 1885e+006
1. 5446e+004
2. 1247e+004
4. 4377e+005
8. 9247e+003
2. 7655e+004
1. 9785e+004

Buildup
The material reference is : Shield 1

Integration Parameters
Direction 25
Direction 25
Direction 25

x
Y
Z

Enercy Activity
MeV photons/sec

0.015 3.253e+08
0.02 6.409e+11
0.03 6.461e+13

.04 1.705e+12
W.05 7.161e+12

0.06 1.994e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0. 000e+00

5.514e-104
1.764e-51
1.439e-31
1.672e-23

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
9. 308e-27
2. 885e-23
6. 432e-21
4. 501e-22
6. 180e-21
1. 244e-20

Exposure Rate
mR/hr

No Buildup
0.000e+00
0 .000e+00

5. 465e-106
7.802e-54
3.834e-34
3.322e-26

Exposure Rate
mR/hr

With Buildup
7. 984e-28
9 994e-25
6. 375e-23
1. 990e-24
1. 646e-23
2. 471e-23
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DOS File: SGTS8.MS5
Run Date: June 25, 2008
Run Time:
Duration:

MeV

0.08
0.1
0.15
0 .2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

2:58:52 PM
00:00:22

Activity
photons/sec

8. 679e+12
8. 013e+12
8. 201e+12
5. 860e+13
4 .769e+13
2 .521e+14

4. 743e+14
2 501e+14
2 322e+14
1 .702e+14
1. 715e+14
3 .137e+13

1. 292e+11
1 . 903e+08

Fluence Rate
MeV/cm 2 /sec
No Buildup
1. 133e-15
9. 257e-13
1. 212e-09
3. 164e-07
2. 089e-05
1. 998e-03
3. 224e-02
9. 213e-02
1. 102e+00
5. 318e+00
1. 271e+02
1. 687e+02
7. 604e+00
4. 650e-02

Fluence Rate
MeV/cm 2 /sec
With Buildup

9. 920e-14
1.814e-10
4.730e-07
1.386e-04
6 .414e-03
3.887e-01
4.220e+00
8.593e+00
6. 029e+01
1.943e+02
2 .374e+03
2.113e+03
5.840e+01
2 . 645e-01

Exp•osure Rate
mR/hr

No Buildup
1. 793e-18
1 416e-15
1. 996e-12
5. 584e-10
3. 963e-08
3. 893e-06
6 .327e-05

1. 798e-04
2 096e-03
9 803e-03
2 139e-01
2 . 609e-01
1. 032e-02
5. 753e-05

EC-RADN-1 129
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Exposure Rate
mR/hr

With Buildup
1.570e-16
2.775e-13
7 .789e-10
2 .446e-07

1. 217e-05
7. 574e-04
8.283e-03
1. 677e-02
1 147e-01
3. 581e-01
3 .994e+00

3 .268e+00
7 .923e-02

3 .272e-04

TOTALS: 1.789e+15 3.10le-i-02 4.813e+03 4.973e-01 7.840e+00
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 16 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

Dose Points
Y z

81 cm 76.2 cm 139.065 cm
.5 in 2 ft 6.0 in 4 ft 6.7 in

0

x
# 1 765.

25 ft I

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm 3 Water 0.3
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

curies
1.8470e-003
1. 5363e+003
4.5220e-001
1.367Oe+003
3. 2140e+001
2.1570e+001
2. 7300e+001
4. 7990e-001
2 .8200e-002
5.3240e-001
2. 8830e-001
2. 1560e+003
6. 6510e+002
1.6240e+003
1. 5680e+004
3 .0170e+003
2.0230e+004
1 .2190e-001
6.1120e+003
3. 2620e+002
7 .6510e-001
9 .4660e-003
1.5440e+002
1. 3880e+001
5 .0340e+000

Library : Grove
becuuerels uCi/cm3

6.8339e+007 1.7595e-004
5.6843e+013 1.4635e+002
1.6731e+010 4.3078e-002
5.0579e+013 1.3023e+002
1.1892e+012 3.0618e+000
7.9809e+011 2.0548e+000
1.0101e+012 2.6007e+000
1.7756e+010 4.5717e-002
1.0434e+009 2.6864e-003
1.9699e+010 5.0719e-002
1.0667e+010 2.7465e-002
7.9772e+013 2.0539e+002
2.4609e+013 6.3360e+001
6.0088e+013 1.5471e+002
5.8016e+014 1.4937e+003
1.1163e+014 2.8741e+002
7.4851e+014 1.9272e+003
4.5103e+009 1.1613e-002
2.2614e+014 5.8225e+002
1.2069e+013 3.1075e+001
2.8309e+010 7.2886e-002
3,5024e+008 9.0177e-004
5.7128e+012 1.4709e+001
5.1356e+011 1.3223e+000
1.8626e+011 4.7956e-001

Bo/cm 3

6. 5102e+000
5. 4151e+006
1. 5939e+003
4. 8184e+006
1.1329e+005
7. 6029e+004
9. 6226e+004
1. 6915e+003
9. 9398e+001
1. 8766e+003
1. 0162e+003
7 .5994e+006

2. 3443e+006
5. 7242e+006
5. 5268e+007
1. 0634e+007
7. 1306e+007
4 .2967e+002
2. 1543e+007
1. 1498e+006
2 .6968e+003

3. 3365e+001
5. 4422e+005
4. 8924e+004
1 .7744e+004

0
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3.1520e+002
1.2060e+001
2.6910e+001
8.2400e-002
8.7680e-003
1.4070e-002
3.4700e+000
1 .9870e+001
1. 5350e+002
8. 3300e+001
6. 1900e+001
1. 5390e+002
8.8470e+000
6. 1900e+001
1.5070e+002
4. 8180e+001
7.3690e+002
9.4790e+001
2. 9500e+002
1. 6800e+001
1. 5010e+002
1. 6260e+002
2.8730e+001
1. 6350e+002
1.1930e+002
2. 6850e+002
2 .4170e+003
1. 4960e+001
1. 1250e+001
8. 1410e+001
2. 5780e+000
1. 3780e+001
7.1270e+000

becauerels
1. 1662e+013
4 .4622e+011
9. 9566e+011
3. 0488e+009
3 .2442e+008

5.2059e+008
1. 2839e+011
7. 3519e+011
5. 6793e+012
3. 0821e+012
2 .2903e+012
5. 6943e+012
3.2734e+011
2. 2903e+012
5. 5759e+012
1. 7827e+012
2. 7265e+013
3. 5072e+012
1. 0915e+013
6. 2160e+011
5 .5537e+012
6. 0162e+012
1.0630e+012
6. 0495e+012
4. 4141e+012
9 .9345e+012
8. 9429e+013
5. 5352e+011
4. 1625e+011
3. 0122e+012
9. 5386e+010
5.0986e+011
2.6370e+011

LCCi/cm3

3.0027e+001
1.1489e+000
2.5635e+000
7. 8498e-003
8 .3527e-004
1 .3404e-003

3. 3057e-001
1.8929e+000
1. 4623e+001
7. 9355e+000
5. 8968e+000
1. 4661e+001
8. 4280e-001
5. 8968e+000
1. 4356e+001
4. 5898e+000
7. 0200e+001
9. 0301e+000
2 .8103e+001

1. 6004e+000
1 .4299e+001

1 .5490e+001

2.7369e+000
1. 5576e+001
1. 1365e+001
2. 5578e+001
2. 3025e+002
1. 4251e+000
1. 0717e+000
7 .7554e+000

2 .4559e-001
1. 3127e+000
6.7895e-001

Ba/cm3

1. ll10e+006
4 .2509e+004
9. 4850e+004
2. 9044e+002
3. 0905e+001
4. 9593e+001
1. 2231e+004
7. 0037e+004
5. 4104e+005
2 .9361e+005

2 .1818e+005
5. 4246e+005
3. 1184e+004
2. 1818e+005
5. 3118e+005
1. 6982e+005
2. 5974e+006
3 .3411e+005

1. 0398e+006
5. 9216e+004
5 .2907e+005
5. 7313e+005
1. 0127e+005
5 .7630e+005
4 .2050e+005
9.4640e+005
8 5194e+006
5. 2731e+004
3. 9654e+004
2. 8695e+005
9 .0869e+003

4.8571e+004
2 .5121e+004

Buildup
The material reference is : Shield 1

x
Y
z

Integration Parameters
Direction
Direction
Direction

25
25
25

Enerqy Activity
MeV photons/sec

0.015 5.087e+08
0.02 1.086e+12
0.03 1.106e+14

*.04 2.874e+12
.05 1.176e+13

0.06 3.375e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0. 000e+00

1.352e-103
4.248e-51
3.368e-31
4. 024e-23

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

1 .455e-26
4. 889e-23
1. 0le-20
7. 587e-22
1. 015e-20
2. llle-20

Exposure Rate
mR_/hr

No Buildup
0. 000e+00
0. O00e+00

1.340e-105
1.879e-53
8.972e-34
7.992e-26

Exposure Rate
mR/hr

With Buildup
1.248e-27
1.694e.-24
1.091e-22
3 .355e-24
2 .703e-23
4.194e-23
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Me-

0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
photons/sec

1.719e+13
1.284e+13
1.349e+13
9 .236e+13
7. 876e+13
4 .935e+14

7 .381e+14
3. 508e+14
3. 121e+14
1 .811e+14

1.737e+14
2.911e+13
4.299e+11
9. 194e+06

Fluence Rate
MeV/cm 2 /sec
No Buildup
3 .182e-15

2 .100e-12

2. 817e-09
7 .028e-07
4. 848e-05
5 .478e-03

7. 008e-02
1. 800e-01
2. 053e+00
7. 808e+00
1. 758e+02
2. 114e+02
3 . 349e+01
2 .927e-03

Fluence Rate
MeV/cm 2 /sec
With Buildup

2 .785e-13
4. lle-10
1. 098e-06
3 . 073e-04
1. 485e-02
1 .063e+00

9. 145e+00
1. 673e+01
1 .119e+02

2. 839e+02
3.259e+03
2. 625e+03
2.544e+02
1.644e-02

Exposure Rate
mR/hr

No Buildup
5. 036e-18
3 .212e-15
4. 639e-12
1 .240e-09
9 .195e-08

1. 067e-05
1. 376e-04
3. 514e-04
3. 906e-03
1. 439e-02
2 957e-01
3 .269e-01
4. 544e-02
3. 62ie-06

Exposure Rate
mR_/hr

With Buildup
4 .407e-16

6.289e-13
1. 808e-09
5. 423e-07
2 .816e-05

2. 071e-03
1 795e-02
3 .266e-02
2 .128e-01
5. 232e-01
5. 484e+00
4. 059e+00
3 . 451e-01
2 . 033e-05

TOTALS: 2.623e+15 4.308e+02 6.562e+03 6.868e-01 1.068e+01
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 24 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in
152.4 cm 5 ft 0.0 in

Dose Points
x Y z

# 1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension Material Density

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

curies
2. 2040e-003
1. 8211e+003
9. 6290e-003
1.5970e+003
3 .7970e+001
2. 1700e+001
3 .2460e+001
5. 7020e-001
3.3560e-002
6. 3150e-001
3 .4300e-001
2 .5550e+003
7. 7460e+002
1. 9250e+003
2. 7120e+004
3 .2440e+003
2 .2080e+004
3.1120e-004
3 .7650e+003
5-4720e+002
2 .2210e-001
3.0870e-004
1.6890e+002
1. 6510e+001
5. 8650e+000

Library : Grove
becouerels uCi/cm3

8.1548e+007 2.0996e-004
6.7379e+013 1.7348e+002
3.5627e+008 9.1730e-004
5.9089e+013 1.5214e+002
1.4049e+012 3.6172e+000
8.0290e+011 2.0672e+000
1.2010e+012 3.0923e+000
2.1097e+010 5.4320e-002
1.2417e÷009 3.1971e-003
2.3366e+010 6.0159e-002
1.2691e+010 3.2676e-002
9.4535e+013 2.4340e+002
2.8660e+013 7.3792e+001
7.1225e+013 1.8338e+002
1.0034e+015 2.5836e+003
1.2003e+014 3.0904e+002
8.1696e+014 2.1034e+003
1.1514e+007 2.9646e-005
1.3931e+014 3.5867e+002
2.0246e+013 5.2128e+001
8.2177e+009 2.1158e-002
1,1422e+007 2.9408e-005
6.2493e+012 1.6090e+001
6.1087e+011 1.5728e+000
2.1701e+011 5.5872e-001

Ba/cm3

7 7686e+000
6 .4188e+006
3. 3940e+001
5. 6291e+006
1. 3384e+005
7. 6487e+004
1.1441e+005
2 .0098e+003
1.1829e+002
2. 2259e+003
1. 2090e+003
9 .0058e+006
2. 7303e+006
6. 7852e+006
9. 5592e+007
1. 1434e+007
7. 7827e+007
1 .0969e+000

1. 3271e+007
1. 9288e+006
7. 8285e+002
1. 0881e+000
5. 9533e+005
5. 8194e+004
2 .0673e+004



Fo •akgdormatioB Only
DOS File: SGTS24.MS5
Run Date: June 25, 2008
Run Time: 2:56:38 PM
Duration: 00:00:21

EC-RADN-1129
Page 274

Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb- 127
Sb- 12 9
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3 .4000e+002
1 .4510e+001
3 1996e+001
9. 8050e-002
1. 0440e-002
1 -6750e-002

4. 1290e+000
2. 3260e+001
1. 8152e+002
8. 5600e+001
7 .3610e+001
1. 8200e+002
3. 0200e+000
7. 3610e+001
1. 6880e+002
1. 5880e+001
8. 7290e+002
1. 1280e+002
1. 9580e+002
2. 5840e+000
1.6930e+002
1. 8850e+002
3 .4180e+001
1.4430e+002
1. 4110e+002
2. 6560e+002
2. 6790e+003
2 .5730e+001

1. 3770e+001
2. 5960e+001
1. 7710e+000
1. 6340e+001
6 .1080e+000

becauerels
1 .2580e+013
5. 3687e+011
1. 1838e+012
3. 6279e+009
3. 8628e+008
6. 1975e+008
1. 5277e+011
8 .6062e+011

6. 7163e+012
3. 1672e+012
2. 7236e+012
6. 7340e+012
1. 1174e+011
2 .7236e+012
6. 2456e+012
5. 8756e+011
3. 2297e+013
4. 1736e+012
7. 2446e+012
9. 5608e+010
6. 2641e+012
6 .9745e+012

1. 2647e+012
5. 3391e+012
5. 2207e+012
9 .8272e+012

9. 9123e+013
9. 5201e+011
5. 0949e+011
9. 6052e+011
6. 5527e+010
6. 0458e+011
2. 2600e+011

uCi /cm 3

3.2390e+001
1. 3823e+000
3 .0481e+000

9 .3406e-003

9 .9456e-004

1. 5957e-003
3. 9335e-001
2 .2158e+000
1. 7292e+001
8. 1546e+000
7 .0124e+000

1 .7338e+001

2.8770e-001
7 .0124e+000

1. 6081e+001
1.5128e+000
8. 3156e+001
1. 0746e+001
1. 8653e+001
2. 4616e-001
1. 6128e+001
1 .7957e+001

3. 2561e+000
1. 3747e+001
1 3442e+001
2 .5302e+001
2. 5521e+002
2. 4511e+000
1. 3118e+000
2.4731e+000
1. 6871e-001
1 .5566e+000

5. 8187e-001

BC/cm 3

1. 1984e+006
5. 1144e+004
1. 1278e+005
3 .4560e+002
3 .6799e+001

5. 9040e+001
1 .4554e+004

8 .1986e+004

6. 3982e+005
3 .0172e+005

2 .5946e+005

6. 4151e+005
1. 0645e+004
2. 5946e+005
5. 9498e+005
5. 5973e+004
3. 0768e+006
3 .9759e+005

6. 9015e+005
9. 080e+003
5 .9674e+005

6 .6442e+005

1 .2048e+005
5. 0862e+005
4. 9734e+005
9 .3618e+005
9. 4429e+006
9 .0692e+004

4. 8536e+004
9 .1503e+004

6. 2424e+003
5 .7595e+004
2 .1529e+004

Buildup
The material reference is : Shield 1

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Energy Activity
MeV photons/sec

0.015 5.606e+08
0.02 1.243e+120.03 1.400e+14

.04 3 .310e+12

.05 1.303e+13
0.06 3.901e+12

Fluence Rate
MeV/cm2Lsec
No Buildup

0. 000e+00
0.000e+00

1.194e-103
3.425e-51
2.620e-31
3.271e-23

Results
Fluence Rate
MeeV/cm 2 /sec
With Buildup
1. 604e-26
5 .595e-23

1. 393e-20
8 737e-22
1. 125e-20
2. 434e-20

Exposure Rate
mR/hr

No Buildup
0.000e+00
0 . 000e+00
1.184e-105
1.515e-53
6. 980e-34
6.497e-26

Exposure Rate
mR/hr

With Buildup
1 376e-27
1. 938e-24
1 .381e-22
3 .864e-24

2 .997e-23

4. 834e-23



Fo'aIormatioa Only
DOS File: SGTS24.MS5
Run Date: June 25, 2008
Run Time: 2:56:38 PM
Duration: 00:00:21

EC-RADN-1129
Page 275

MeV

0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2 .0
3 .0
4.0

Activity
photons/sec

2.852e+13
1 390e+13
1. 544e+13
1. 010e+14
1. 086e+14
8 339e+14
8. 029e+14
4. 205e+14
3 .456e+14
1. 523e+14
1. 371e+14
1. 988e+13
7 209e+11
2. 998e+05

Fluence Rate
MeV/cm 2 /sec
No Buildup
3. 724e-15
1. 606e-12
2 .283e-09
5 .453e-07

4 .759e-05
6. 607e-03
5. 457e-02
1 .549e-01

1 .640e+00

4 .758e+00
1. 016e+02
1. 069e+02
4. 242e+01
7 .328e-05

Fluence Rate
MeV/cm 2 /sec
With Buildup

3 .260e-13
3. 147e-10
8. 907e-07
2 389e-04
1. 461e-02
1 286e+00
7 .144e+00

1 .444e+01

8. 972e+01
1 738e+02
1. 898e+03
1 339e+03
3 .258e+02
4. 168e-04

Exposure Rate
mR/hr

No Buildup
5.893e-18
2.457e-15
3 . 759e-12
9.624e-10
9.028e-08
1.287e-05
1.071e-04
3.023e-04
3.119e-03
8.770e-03
1.710e-01
1.653e-01
5.756e-02
9.065e-08

Exposure Rate
mR_/hr

With Buildup
5.159e-16
4.814e-13
1.467e-09
4 .216e-07
2. 772e-05
2. 505e-03
1. 402e-02
2. 819e-02
1. 707e-01
3. 204e-01
3. 193e+00
2 .070e+00
4.421e-01
5.156e-07

TOTALS: 3.142e+15 2.576e+02 3.849e+03 4.062e-01 6.241e+00
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 48 hr

Geometry: 13 - Rectangular Volume

Length
width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

Dose Points
x y z

#1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

curies
2.3020e-003
1.8816e+003
5.7200e-008
1.5670e+003
3.8520e+001
1.3580e+001
3.3550e+001
5 )8830e-001
3. 4760e-002
6. 4790e-001
3.5530e-001
2. 6380e+003
7.5920e+002
1. 9890e+003
3.0370e+004
2 7010e+003
1.5120e+004

4. 6310e+002
9. 2390e+002
3. 3380e-003
6.5820e-009
1. 3600e+002
1. 7100e+001
5 .7050e+000

Library : Grove
becauerels uCi/cm3

8.5174e+007 2.1930e-004
6.9619e+013 1.7925e+002
2.1164e+003 5.4491e-009
5.7979e+013 1.4928e+002
1.4252e+012 3.6696e+000
5.0246e+011 1.2937e+000
1.2414e+012 3.1961e+000
2.1767e+010 5.6044e-002
1.2861e+009 3.3114e-003
2.3972e+010 6.1722e-002
1.3146e+010 3.3847e-002
9.7606e+013 2 .5131e+00 2

2.8090e+013 7.2324e+001
7.3593e+013 1.8948e+002
1.1237e+015 2.8932e+003
9.9937e+013 2.5731e+002
5.5944e+014 1.4404e+003

1.7135e+013 4.4117e+00!
3.4184e+013 8.8014e+001
1.2351e+008 3.1799e-004
2.4353e+002 6.2703e-010
5.0320e+012 1.2956e+001
6.3270e+011 1.6290e+000
2.1109e+011 5.4348e-001

Bq/cm3

8.1140e+000
6.6322e+006
2.01 6 2e-00 4

5.5233e+006
1.3577e+005
4.7866e+004
1.1826e+005
2.0736e+003
1.2252e+002
2. 2837e+003
1 .2524e+003
9. 2983e+006
2. 6760e+006
7. 0108e+006
1. 0705e+008
9. 5204e+006
5. 3294e+007

1.6323e+006
3.2565e+006
1.1766e+001
2.3200e-005
4.7937e+005
6.0274e+004
2.0109e+004
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127mr
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2. 6250e+002
1.5170e+001
3 3070e+001
1. 0160e-001
1. 0840e-002
1. 7350e-002
4. 2780e+000
2. 3160e+001
1. 8481e+002
5. 5680e+001
7.6130e+001
1.8530e+002
7. 3280e-002
7. 6130e+001
1. 4610e+002
3. 4990e-001
8. 9210e+002
1 .1690e+002
3. 5210e+001
5. 7770e-003
1. 3920e+002
1. 7320e+002
3.5370e+001
1.2430e+002
1.4320e+002
1. 5810e+002
2. 2440e+003
4. 7450e+001
1. 4570e+001,
3. 1190e-001
3. 5350e-001
1. 6750e+001
2.3650e+000

beccauerels
9. 7125e+012
5. 6129e+011
1. 2236e+012
3 .7592e+009
4. 0108e+008
6. 4195e+008
1. 5829e+011
8. 5692e+011
6. 8381e+012
2. 0602e+012
2. 8168e+012
6. 8561e+012
2. 7114e+009
2. 8168e+012
5. 4057e+012
1.2946e+010
3. 3008e+013
4. 3253e+012
1. 3028e+012
2. 1375e+008
5. 1504e+012
6 .4084e+012

1. 3087e+012
4. 5991e+012
5. 2984e+012
5. 8497e+012
8. 3028e+013
1 .7557e+012
5. 3909e+011
1.1540e+010
1 .3080e+010
6.1975e+011
8. 7505e+010

uCi/cm3

2 .5007e+001

1. 4452e+000
3. 1504e+000
9 .6788e-003

1. 0327e-003
1. 6528e-003
4 .0754e-001

2 .2063e+000
1. 7606e+001
5. 3043e+000
7. 2524e+000
1. 7652e+001
6 9809e-003
7. 2524e+000
1. 3918e+001
3. 3333e-002
8. 4985e+001
1.1136e+001
3. 3542e+000
5.5034e-004
1. 3261e+001
1. 6500e+001
3. 3695e+000
1. 1841e+001
1. 3642e+001
1. 5061e+001
2. 1377e+002
4. 5203e+000
1. 3880e+000
2. 9713e-002
3. 3676e-002
1. 5957e+000
2. 2530e-001

Bct/cm 3

9 .2525e+005
5.3471e+004
1 .1656e+005

3. 5812e+002
3. 8208e+001
6. 1155e+001
1. 5079e+004
8 .1634e+004

6. 5142e+005
1.9626e+005
2 .6834e+005

6. 5314e+005
2.5830e+002
2 .6834e+005

5. 1497e+005
1. 2333e+003
3. 1444e+006
4. 1205e+005
1. 2411e+005
2. 0363e+001
4. 9065e+005
6. 1049e+005
1. 2467e+005
4. 3813e+005
5. 0475e+005
5. 5727e+005
7. 9096e+006
1. 6725e+005
5. 1356e+004
1. 0994e+003
1. 2460e+003
5.9040e+004
8. 3361e+003

Buildup
The material reference is : Shield 1

Integration Parameters
Direction 25
Direction 25
Direction 25

x
Y
Z

Energy Activity
MeV photons/sec

0.015 5.298e+08
0.02 1.129e+12
0.03 1.326e+14

.04 3.174e+12

.05 1.092e+13
0.06 3.751e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0. 000e+00
1.131e-103
3 .284e-51
2.195e-31
3. 145e-23

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
1. 516e-26
5 082e-23
1 320e-20
8 379e-22
9. 426e-21
2. 340e-20

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00
1.121e-105
1.452e-53
5.848e-34
6.247e-26

Exposure Rate
mR./hr

With Buildup
1.300e-27
1.760e-24
1. 308e-22
3 .706e-24
2.511e-23
4.648e-23
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MeV

0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2 .0
3.0
4.0

Activity
photons/sec

3.146e+13
1. 092e+13
1. 406e+13
8. 345e+13
1. 09e+14
9. 233e+14
5. 666e+14
4. 039e+14
3 004e+14
8. 678e+13
7. 439e+13
5. 712e+12
1. 217e+12
6. 393e+00

Fluence Rate
MeV/cm2 /sec
No Buildup
4. 108e-15
1. 261e-12
2. 079e-09
4 . 505e-07
4. 860e-05
7. 317e-03
3. 851e-02
1 .488e-01
1 425e+00
2 .711e+00
5. 516e+01
3 . 072e+01
7. 163e+01
1. 562e-09

Fluence Rate
MeV/cm 2 /sec

With Buildup
3 596e-13
2 472e-10
8 112e-07
1 973e-04
1 .492e-02

1. 424e+00
5. 041e+00
1 .388e+01
7 .798e+01
9 .903e+01
1. 030e+03
3. 848e+02
5. 501e+02
8. 886e-09

Exposure Rate
mR/hr

No Buildup
6 .50le-18

1. 930e-15
3. 423e-12
7 .951e-!0

9 .220e-08

1. 426e-05
7. 559e-05
2. 904e-04
2 .711e-03
4 . 997e-03
9 .280e-02
4 .751e-02
9 .718e-02

1 .933e-12

Exposure Rate
mR/hr

With Buildup
5. 691e-16
3 .781e-13

1 .336e-09
3 .483e-07

2 .831e-05
2. 774e-03
9 895e-03
2 .708e-02
1 .483e-01

1. 825e-01
1. 733e+00
5. 950e-01
7.464e-01
1.099e-11

TOTALS: 2.765e+15 1.618e+02 2.162e+03 2.456e-01 3.445e+00
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File Ref:
Date:

By:

Checked:

Case Title: SGTS Filter
Description: Time = 96 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

Dose Points
0

x Y z
# 1 765.81 cm 76.2 cm 139.065 cm

25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
T-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

curies
1.8090e-003
1.4540e+003

1.0870e+003
2.8530e+001
3. 8300e+000
2. 5810e+001
4.5090e-001
2. 6870e-002
4. 9110e-001
2. 7440e-001
2 .0350e+003
5 .2770e+002
1. 5370e+003
3. 4280e+004
1. 3670e+003
4. 0960e+003

4.0460e+000
9.5890e+002
5.4330e-007

6.3510e+001
1.3200e+001
3.8870e+000

Library : Grove
becquerels 4Ci/cm 3

6.6933e+007 1.7233e-004
5.3798e+013 1.3851e+002

4.0219e+013 1.0355e+002
1.0556e+012 2.7179e+000
1.4171e+0l1 3.6486e-001
9.5497e+011 2.4588e+000
1.6683e+010 4.2955e-002
9.9419e+008 2.5597e-003
1.8171e+010 4.6784e-002
1.0153e+010 2.6140e-002
7.5295e+013 1.9386e+002
1.9525e+013 5.0271e+001
5.6869e+013 1.4642e+002
1.2684e+015 3.2657e+003
5.0579e+013 1.3023e+002
1.5155e+014 3.9020e+002

1.4970e+011 3.8544e-001
3,5479e+013 9.1349e+001
2.0102e+004 5.1757e-008

2.3499e+012 6.0502e+000
4.8840e+011 1.2575e+000
1.4382e+01l 3.7029e-001

B / cm3

6.3763e+000
5.1250e+006

3.8314e+006
1. 0056e+005
1. 3500e+004
9. 0974e+004
1. 5893e+003
9. 4711e+001
1. 7310e+003
9.6720e+002
7. 1729e+006
1 8600e+006
5. 4176e+006
1 .2083e+008
4. 8184e+006
1. 4437e+007

1.4261e+004
3.3799e+006
1.9150e-003

2.2386e+005
4.6527e+004
1.3701e+004

0
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99mr
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 1260e+002
1. 1220e+001
2. 5441e+001
7 .8560e-002
8 .4070e-003
1. 3410e-002
3. 3060e+000
1.6620e+001
1. 3794e+002
1. 6800e+001
5.8620e+001
1. 3830e+002
3. 1770e-005
5. 8620e+001
7. 8800e+001
1. 2230e-004
6 .7090e+002
9. 0310e+001
8 .2010e-001
2 0800e-008
6.5120e+001
1.0230e+002
2. 7210e+001
9. 1860e+001
1.0620e+002
4. 0300e+001
1.1340e+003
5.8620e+001
1. 1070e+001
2.1230e-005
1. 0140e-002
1.2670e+001
2.5530e-001

beccruerels
4. 1662e+012
4 .1514e+011

9. 4131e+011
2. 9067e+009
3 .1106e+008

4. 9617e+008
1. 2232e+011
6. 1494e+011
5.1036e+012
6. 2160e+011
2. 1689e+012
5.1171e+012
1. 1755e+006
2. 1689e+012
2. 9156e+012
4. 5251e+006
2 .4823e+013
3 .34!5e+012

3.0344e+010
7. 6960e+002
2 .4094e+012
3 .7851e+012
1. 0068e+012
3 .3988e+012
3. 9294e+012
1. 4911e+012
4. 1958e+013
2. 1689e+012
4. 0959e+011
7. 8551e+005
3 .7518e+008
4. 6879e+011
9 .4461e+009

LICi/cm3

1. 0727e+001
1. 0689e+000
2.4236e+000
7. 4839e-003
8 .0088e-004

1 .2775e-003
3 .1494e-001

1. 5833e+000
1. 3140e+001
1. 6004e+000
5. 5844e+000
1. 3175e+001
3. 0265e-006
5. 5844e+000
7 .5068e+000

1. 1651e-005
6. 3913e+001
8. 6033e+000
7.8126e-002
1. 9815e-009
6. 2036e+000
9. 7455e+000
2 .5921e+000
8. 7510e+000
1. 0117e+001
3. 8391e+000
1. 0803e+002
5. 5844e+000
1. 0546e+000
2. 0225e-006
9. 6598e-004
1 .2070e+000
2. 432ie-002

Ba/cm3

3. 9689e+005
3. 9548e+004
8. 9673e+004
2. 7691e+002
2. 9633e+001
4. 7267e+001
1. 1653e+004
5. 8582e+004
4. 8619e+005
5. 9216e+004
2 .0662e+005

4. 8748e+005
1 .1198e-001

2 .0662e+005

2. 7775e+005
4. 3108e-001
2. 3648e+006
3 .1832e+005

2. 8907e+003
7. 3315e-005
2. 2953e+005
3 .6058e+005

9. 5909e+004
3 .2379e+005
3 .7433e+005

1. 4205e+005
3 .9971e+006
2. 0662e+005
3. 9019e+004
7 4831e-002
3.5741e+001
4 .4659e+004
8. 9987e+002

0

Buildup
The material reference is : Shield 1

x
Y
z

Integration Parameters
Direction
Direction
Direction

25
25
25

Eneragy Activitv
MeV photons/sec

0.015 3.999e+08
0.02 6.899e+11
0.03 1.037e+14

04 2.208e+12
.05 5.525e+12

0.06 2.543e+12

Fluence Rate
MeV/cm2 /sec
No Buildup
0. 000e+00
0. 000e+00
8.851e-104
2.285e-51
1.l1le-31
2 . 132e-23

Results
Fluence Rate
MeV/cm22/sec

With Buildup
1. 144e-26
3. 106e-23
1. 033e-20
5. 830e-22
4. 768e-21
1. 586e-20

Exposure Rate
mR/hr

No Buildup
0.000e+00
0.000e+00
8.772e-106
1.011e-53
2.958e-34
4.235e-26

Exposure Rate
mR/hr

With Buildup
9.814e-28
1.076e-24
1. 023e-22
2. 579e-24
1 .270e-23
3.15le-23
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MeV

0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

3 .452e+13
4. 939e+12
8 .595e+12

4 .430e+13
1. 079e+14
1. 035e+15
1.851e+14
3. 033e+14
1.883e+14
4. 455e+13
4. 788e+13
2 .049e+12

1 .263e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
4 .507e-15

5 .706e-13
1. 270e-09
2. 392e-07
4 -728e-05

8. 202e-03
1. 258e-02
1. 17e-01
8. 935e-01
1. 392e+00
3. 550e+01
1. 102e+01
7. 434e+01

Fluence Rate
MeV/cm2 /sec
With Buildup
3. 945e-13
1 .l18e-10

4 957e-07
1. 048e-04
1. 452e-02
1. 596e+00
1. 647e+00
1. 042e+01
4 .888e+01

5 .084e+01

6. 628e+02
1. 380e+02
5. 710e+02

Exposure Rate
mR/hr

No Buildup.
7 . 132e-18
8 .730e-16

2. 092e-12
4 .22!e-10

8. 969e-08
1. 598e-05
2 . 469e-05
2. 181e-04
1 699e-03
2 565e-03
5 973e-02
1.704e-02
1.009e-01

Exposure Rate
mR/hr

With Buildup
6 .243e-16
1 .711e-13

8. 164e-10
1. 849e-07
2 . 754e-05
3 110e-03
3. 232e-03
2 .034e-02

9 .298e-02
9 371e-02
1. 115e+00
2 .135e-01

7. 746e-01

TOTALS: 2.122e+15 1.233e+02 1.485e+03 1.822e-01 2.317e+00
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 240 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

Dose Points
x Y z

# 1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

0
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce- 141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

curies
8.0450e-004
6.1660e+002

3. 3270e+002
1. 0650e+001
7. 8950e-002
1. 0790e+001
1. 8650e-001
1. 1390e-002
1. 9650e-001
1. 1620e-001
8. 5860e+002
1. 6300e+002
6.5180e+002
2. 7540e+004
1. 6340e+002
4. 5490e+001

1.5090e-006
3.7570e+002

5.9410e+000
5.5520e+000
1.1290e+000

Library : Grove
becauerels uCi/cm3

2.9767e+007 7.6640e-005
2.2814e+013 5.8740e+001

1.2310e+013 3.1694e+001
3.9405e+011 1.0146e+000
2.9212e+009 7.5211e-003
3.9923e±011 1.0279e+000
6.9005e+009 1.7767e-002
4.2143e+008 1.0851e-003
7.2705e+009 1.8719e-002
4.2994e+009 1.1070e-002
3.1768e+013 8.1794e+001
6.0310e+012 1.5528e+001
2.4117e+013 6.2093e+001
1.0190e+015 2.6236e+003
6.0458e+012 1.5566e+001
1.6831e+012 4.3336e+000

5.5833e+004 1.4375e-007
1.3901e+013 3.5791e+001

2.1982e+011 5.6596e-001
2.0542e+011 5.2891e-001
4.1773e+010 1.0755e-001

Bq/cm3

2.8357e+.000
2.1734e+006

1. 1727e+006
3. 7539e+004
2 .7828e+002
3. 8032e+004
6. 5737e+002
4. 0147e+001
6. 9262e+002
4. 0958e+002
3. 0264e+006
5. 7454e+005
2. 2974e+006
9. 7072e+007
5. 7595e+005
1. 6034e+005

5.3189e-003
1.3243e+006

2.0941e+004
1.9570e+004
3.9795e+003
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
8.1740e+000
3.3610e+000
1.0636e+001
3.3600e-002
3. 5780e-003
5. 6920e-003
1. 4020e+000
5. 6410e+000
5. 2641e+001
4. 2380e-001
2 .4600e+001
5. 2780e+001

2.4600e+001
1.1350e+001

2.6220e+002
3.8310e+001
9.5200e-006

6. 0910e+000
2.2220ee+001
1. 1250e+001
3. 4440e+001
3. 9830e+001
6. 1400e-001
1. 3420e+002
3. 5660e+001
4. 3770e+000

2.1970e-007
5.0380e+000
2.9500e-004

becquerels
3. 0244e+011
1.2436e+011
3 9352e+011
1. 2432e+009
1. 3239e+008
2. 1060e+008
5. 1874e+010
2. 0872e+011
1. 9477e+012
1. 5681e+010
9. 1020e+011
1. 9529e+012

9.1020e+011
4.1995e+011

9.7014e+012
1.4175e+012
3.5224e+005

2. 2537e+011
8. 2214e+011
4.1625e-011
1. 2743e+012
1. 4737e+012
2. 2718e+010
4. 9654e+012
1. 3194e+012
1. 6195e+011

8.1289e+003
1.8641e+011
1.0915e+007

uCi/cm 3

7. 7869e-001
3. 2018e-001
1. 0132e+000
3. 2009e-003
3. 4085e-004
5. 4224e-004
1. 3356e-001
5. 3738e-001
5. 0148e+000
4. 0373e-002
2. 3435e+000
5. 0280e+000

2.3435e+000
1.0812e+000

2.4978e+001
3.6496e+000
9.0691e-007

5. 8025e-001
2. 1168e+000
1. 0717e+000
3 .2809e+000
3. 7944e+000
5. 8492e-002
1. 2784e+001
3 .3971e+000

4. 1697e-001

2.0930e-008
4.7994e-001
2.8103e-005

Ba/cm3

2. 8811e+004
1. 1847e+004
3 .7488e+004
1. 1843e+002
1.2612e+001
2 .0063e+001

4. 9417e+003
1. 9883e+004
1. 8555e+005
1. 4938e+003
8. 6709e+004
1 .8604e+005

8.6709e+004
4.0006e+004

9.2419e+005
1.3503e+005
3.3556e-002

2. 1469e+004
7. 8320e+004
3. 9654e+004
1. 2139e+005
1. 4039e+005
2. 1642e+003
4. 7302e+005
1. 2569e+005
1. 5428e+004

7.7439e-004
1.7758e+004
1.0398e+000

Buildup
The material reference is : Shield 1

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Enera• Activity
MeV photons/sec

0.015
0.02
0.03

.05
'06

1. 681e+08
1. 903e+11
5. 676e+13
7.798e+11
6 .587e+11

7.634e+11

Fluence Rate
MeV/Cm 2 /sec
No Buildup

0. 000e+00
0. 000e+00

4.844e-104
8. 069e-52
1. 324e-32
6 .401e-24

Results
Fluence Rate
Mey/cm 2 //sec
with Buildup

4.808e-27
8. 567e-24
5. 650e-21
2. 059e-22
5. 684e-22
4. 762e-21

Exposure Rate
mR/hr

No Buildup
0. O00e+00
0. O00e+00

4.800e-106
3.569e-54
3. 527e-35
1.271e-26

Exposure Rate
mR/hr

With Buildup
4.124e-28
2.968e-25
5. 600e-23
9.105e-25
1.514e-24
9. 459e-24
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d~nercrRW Me__V

0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

2.-707e+13
4 .821e+11

2. 176e+12
8. 054e+12
7. 407e+13
8 283e+14
1. 878e+13
1. 435e+14
6. 538e+13
1. 027e+13
1. 523e+13
3. 210e+i1
4. 950e+11

Fluence Rate
MeV/cm 2 /sec
No Buildup
3. 534e-15
5. 570e-14
3. 217e-10
4 348e-08
3. 245e-05
6. 563e-03
1. 276e-03
5. 287e-02
3. 102e-01
3. 209e-01
1. 129e+01
1 .726e+00
2. 913e+01

Fluence Rate
MeV/cm 2 !/sec

With Buildun
3 .094e-13

1. 091e-11
1 .255e-07

1 .905e-05

9. 963e-03
1 .277e+00

1. 671e-01
4 931e+00
1. 697e+01
1. 172e+01
2 . 108e+02
2. 162e+01
2 237e+02

Exposure Rate
mR/hr

No Buildup
5.593e-18
8. 521e-17
5.297e-13
7 674e-1i
6. 156e-08
1. 279e-05
2. 505e-06
1. 032e-04
5. 901e-04
5. 915e-04
1. 900e-02
2. 669e-03
3 952e-02

Exposure Rate
mR/hr

With Buildup
4. 896e-16
1. 670e-14
2 .067e-10

3 361e-08
1. 890e-05
2. 488e-03
3. 279e-04
9. 625e-03
3. 228e-02
2 161e-02
3. 547e-01
3 343e-02
3. 035e-01

TOTALS: 1.253e+15 4.284e+01 4.912e+02 6.249e-02 7.580e-01
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 480 hr

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 247.65 cm 8 ft 1.5 in
Width 278.13 cm 9 ft 1.5 in
Height 152.4 cm 5 ft 0.0 in

-x Dose Points
x y z

# 1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensitv

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-1 4 3

Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La -141
La-142
Mo-99
Nb-95
Nd-147

curies
2.1050e-004
1.4966e+002

4.6930e+001
2.0920e+000
1.2410e-004
2.5600e+000
4.3440e-002
2.7660e-003
4. 3310e-002
2.8140e-002
2. 0660e+002
2. 3320e+001
1.5820e+002
1. 2150e+004
4. 9260e+000
1. 5980e-002

5.4470e+001

1.1610e-001
1.3130e+000
1.4600e-001

Library : Grove
becctuerels UCi/cm3
7 . 7 885e+006 2.0053e-005
5.5373e+012 1.4257e+001

1 .7364e+012
7 . 7 404e+010
4. 5917e+006
9 .4720e+010
1. 6073e+009
1 .0234e+008
1.6025e+009
1. 0412e+009
7. 6442e+012
8 6284e+011
5. 8534e+012
4. 4955e+014
1.8226e+011
5 .9126e+008

2.0154e+012

4.2957e+009
4.8581e+010
5.4020e+009

4. 4707e+000
1. 9929e-001
1. 1822e-005
2. 4388e-001
4. 1383e-003
2. 6350e-004
4. 1259e-003
2 .6807e-003

1. 9682e+001
2 .2216e+000

1. 5071e+001
1.1575e+003
4 .6927e-001

1. 5223e-003

5.1890e+000

1.1060e-002
1.2508e-001
1.3909e-002

Ba/cm3

7.4196e-001
5.2751e+005

1.6542e+005
7.3738e+003
4.3742e-001
9.0234e+003
1.5312e+002
9.7495e+000
1. 5266e+002
9. 9187e+001
7 .2822e+005
8 .2198e+004
5. 5762e+005
4 .2826e+007
1 .7363e+004
5.6326e+001

1.9199e+005

4.0923e+002
4.6280e+003
5.1462e+002
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 0470e-001
5. 3050e-001
2. 5234e+000
8 .1140e-003
8. 7010e-004
1 .3830e-003
3 .4020e-001
9. 4480e-001
1. 0722e+001
9. 3240e-004
5 .8660e+000

1. 0750e+001

5.8660e+000
4.5590e-001

5.5550e+001
9.3040e+000

1. 1900e-001
3. 0640e+000
2 .5800e+000

6. 8100e+000
7. 8760e+000
5. 8290e-004
3. 8870e+000
9. 3050e+000
9. 4490e-001

1.0990e+000
3.8060e-009

becauerels
3.8739e+009
1.9629e+010
9.3366e+010
3.0022e+008
3.2194e+007
5.1171e+007
1. 2587e+010
3. 4958e+010
3. 9670e+011
3. 4499e+007
2. 1704e+011
3 .9775e+011

2.1704e+011
1.6868e+010

2.0554e+012
3.4425e+011

4.4030e+009
1. 1337e+011
9. 5460e+010
2 .5197e+011

2. 9141e+011
2. 1567e+007
1 .4382e+011
3.4429e+011
3 .4961e+010

4.0663e+010
1.4082e+002

UCi/cm3

9.974le-003
5. 0538e-002
2. 4039e-001
7 .7297e-004

8. 2889e-005
1 .3175e-004
3. 2409e-002
9. 0005e-002
1. 0214e+000
8. 8824e-005
5. 5882e-001
1. 0241e+000

5.5882e-001
4.3431e-002

5.2919e+000
8.8634e-001

1. 1336e-002
2. 9189e-001
2 .4578e-001

6 .4875e-001
7. 5030e-001
5. 5529e-005
3 .7029e-001
8. 8643e-001
9. 0015e-002

1.0470e-001
3.625 7 e-010

Bp/cm 3

3 .6904e+002

1. 8699e+003
8.8944e+003
2 .8600e+001

3 .0669e+000

4. 8748e+000
1. 1991e+003
3. 3302e+003
3 .7792e+004

3 .2865e+000
2 .0676e+004

3 .7891e+004

2.0676e+004
1.6069e+003

1.9580e+005
3.2794e+004

4. 1945e+002
1. 0800e+004
9.0939e+003
2 .4004e+004

2. 7761e+004
2 .0546e+000

1. 3701e+004
3. 2798e+004
3. 3306e+003

3.8737e+003
1.3415e-005

Buildup
The material reference is : Shield 1

x
Y
z

Integration Parameters
Direction
Direction
Direction

25
25
25

EnerqV Activity
MeV photons/sec

0.015
0.02
0.03.04

05
0.06

3 .975e+07
3.443e+10
2 .232e+13

1.539e+11
2.035e+10
1. 083e+i1

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0. 00e+00

1.905e-104
1. 593e-52
4 .090e-34

9. 081e-25

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

1.137e-27
1.550e-24
2. 222e-21
4 . 063e-23
1.756e-23
6.756e-22

Exposure Rate
mR/hr

No Buildup
0 . 000e+00
0. 000e+00
1.888e-106
7. 044e-55
1 .090e-36
1. 804e-27

Exposure Rate
mR/hr

With Buildup
9 .754e-29
5.369e-26
2 .203e-23
1.797e-25
4.678e-26
1.342e-24
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MeV

0.08B
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

1.183e+13
1.882e+10
2.962e+11
1.449e+12
3.042e+13
3.650e+14
3.574e+12
4.819e+13
1.711e+13
1.355e+12
2. 188e+12
2.386e+10
7. 176e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup
1. 544e-15
2. 174e-15
4 .378e-ii

7. 825e-09
1 .333e-05
2 . 892e-03
2 .429e-04
1. 775e-02
8. 118e-02
4 .234e-02

1. 622e+00
1 .283e-01
4. 223e+00

Fluence Rate
MeV/cm2 /sec

With Buildup
1. 352e-13
4 260e-13
1 .708e-08
3 428e-06
4. 092e-03
5. 628e-01
3 180e-02
1. 656e+00
4 .442e+00

1. 547e+00
3. 029e+01
1. 607e+00
3 .243e+01

Exposure Rate
mR/hr

No Buildup
2. 444e-18
3. 326e-18
7 .209e-14
1. 381e-1i
2. 528e-08
5. 636e-06
4 .768e-07
3. 465e-05
1 .544e-04

7. 804e-05
2. 730e-03
1. 985e-04
5. 729e-03

Exposure Rate
mRhr

With Buildup
2. 139e-16
6 .518e-16

2. 813e-11
6. 050e-09
7 .761e-06
1. 097e-03
6. 242e-05
3. 231e-03
8. 448e-03
2. 851e-03
5. 096e-02
2 486e-03
4 .400e-02

TOTALS: 5.042e+14 6.118e+00 7.257e+01 8.931e-03 1.131e-01
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File Ref :
Date: .

By:
Checked:

Case Title: SGTS Filter
Description: Time = 720 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in
152.4 cm 5 ft 0.0 in

Dose PointsX

. .........

.... ... ...

.. ......

z

0

x y z
# 1 765.81 cm 76.2 cm 139.065 cm

25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147

curies
5.7560e-005
3.8105e+001

6 .9560e+000
4. 3160e-001
2.0490e-007
6.3790e-001
1.0630e-002
7.0570e-004
1. 0030e-002
7. 1610e-003
5. 2160e+001
3. 5010e+000
4. 0280e+001
4. 7600e+003
1.6670e-001
4. 9850e-006

8.0800e+000

2.3840e-003
3.2240e-001
1.9830e-002

beccruerels
2.1297e+006
1.4099e+012

2.5737e+011
1. 5969e+010
7 5813e+003
2. 3602e+010
3 .9331e+008
2. 6111e+007
3 .7111e+008
2. 6496e+008
1. 9299e+012
1. 2954e+011
1.4904e+012
1.7612e+014
6.1679e+009
1.8445e+005

2.9896e+011

8.8208e+007
1.1929e+010
7.3371e+008

uCi/cm3

5.4834e-006
3.6300e+000

6. 6266e-001
4. 1116e-002
1.9520e-008
6. 0769e-002
1. 0127e-003
6. 7228e-005
9. 5550e-004
6. 8219e-004
4. 9690e+000
3 .3352e-001
3. 8372e+000
4 .5346e+002
1. 5881e-002
4 .7489e-007

7.6973e-001

2.2711e-004
3.0713e-002
1.8891e-003

B!/ cm3

2.0289e-001
1.3431e+005

2.4518e+004
1.5213e+003
7.2223e-004
2 .2484e+003
3. 7468e+001
2. 4874e+000
3. 5353e+001
2 .5241e+001

1. 8385e+005
1. 2340e+004
1. 4198e+005
1.6778e+007
5. 8758e+002
1 .7571e-002

2.8480e+004

8.4030e+000
1.1364e+003
6.9896e+001
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Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1 .4080e-003
8. 1260e-002
6 .2878e-001
2 .0740e-003

2.2220e-004
3.5320e-004
8. 6780e-002
1. 6610e-001
2. 2949e+000
2. 1560e-006
1. 4700e+000
2. 3010e+000

1.4700e+000
1.9240e-002

1.2370e+001
2.3750e+000

2.4430e-003
6. 4980e-001
6. 1900e-001
1. 4150e+000
1. 6360e+000
5. 8150e-007
1. 1830e-001
2. 3870e+000
2.1430e-001

2.5180e-001

beccauerels
5. 2096e+007
3. 0066e+009
2. 3265e+010
7.6738e+007
8 .2214e+006

1. 3068e+007
3.2109e+009
6.1457e+009
8.4913e+010
7.9772e+004
5.4390e+010
8.5137e+010

5.4390e+010
7.1188e+008

4.5769e+011
8.7875e+010

9. 0391e+007
2. 4043e+010
2. 2903e+010
5. 2355e+010
6. 0532e+010
2. 1516e+004
4. 3771e+009
8. 8319e+010
7. 9291e+009

9.3166e+009

uCi /cm3

1 .3413e-004

7 .7412e-003

5. 9900e-002
1. 9758e-004
2. 1168e-005
3. 3647e-005
8. 2670e-003
1. 5823e-002
2 .1863e-001

2 .0539e-007
1. 4004e-001
2 .1920e-001

1.4004e-001
1.8329e-003

1.1784e+000
2.2625e-001

2. 3273e-004
6. 1903e-002
5. 8968e-002
1. 3480e-001
1. 5585e-001
5. 5396e-008
1.12770e-002
2. 2740e-001
2. 0415e-002

2.3987e-002

Bq/cm3

4. 9629e+000
2 .8642e+002

2 .2163e+003
7 .3104e+000
7. 8320e-001
1. 2449e+000
3. 0588e+002
5.8546e+002
8. 0892e+003
7 .5994e-003

5. 1814e+003
8.1105e+003

5.1814e+003
6.7817e+001

4.3601e+004
8.3713e+003

8 .6110e+000

2. 2904e+003
2. 1818e+003
4. 9875e+003
5 .7665e+003
2. 0497e-003
4. 1698e+002
8.4136e+003
7.5536e+002

8.8754e+002

Buildup
The material reference is : Shield 1

x
Y
z

Integration Parameters
Direction
Direction
Direction

25
25
25

Energy Activity
MeV photons/sec

0.015 9.759e+06
0.02 7.282e+09
0.03 8.531e+12

.04 3.382e+10
i.05 8.919e+08

0.06 1.627e+10

Fluence Rate
MeV/cm2 /sec
No Buildup
0 .000e+00

0. 000e+00
7.281e-105
3.499e-53
1.793e-35
1.365e-25

Results
Fluence Rate
MeV/cm2 /sec
With Buildup
2. 792e-28
3. 278e-25
8. 493e-22
8 . 927e-24
7. 697e-25
1. 015e-22

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00

7.216e-107
1.548e-55
4 .776e-38
2.710e-28

Exposure Rate
mR/hr

With Buildup
2 .395e-29
1. 136e-26
8.417e-24
3.948e-26
2. 050e-27
2. 016e-25
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MeV

0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0

Activity
photons/sec

4.620e+12
1. 785e+09
4. 675e+10
4. 900e+ll
1. 166e+13
1 .430e+14

9. 598e+11
1. 681e+13
5 249e+12
2 .195e+11

3. 458e+11
2 926e+09
1. 065e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup
6 .032e-16

2. 062e-16
6 -911e-12
2. 645e-09
5 .l10e-06

1. 133e-03
6 .524e-05
6 .191e-03
2. 491e-02
6 858e-03
2. 564e-01
1. 574e-02
6 .264e-01

Fluence Rate
MeV/cm2 /sec
With Buildup

5.280e-14
4. 04!e-14
2. 697e-09
1. 159e-06
1. 569e-03
2. 204e-01
8. 540e-03
5. 774e-01
1 .363e+00
2 . 505e-01
4 .788e+00
1. 971e-01
4. 811e+00

Exposure Rate
mR/hr

No Buildup
9 546e-19
3 155e-19
1. 138e-14
4. 669e-12
9 . 693e-09
2 207e-06
1. 281e-07
1. 208e-05
4. 738e-05
1. 264e-05
4. 314e-04
2 . 434e-05
8. 499e-04

Exposure Rate
mR/hr

With Buildup
8.356e-17
6. 182e-17
4. 441e-12
2. 045e-09
2 . 976e-06
4 .295e-04

1. 676e-05
1. 127e-03
2 .592e-03

4. 618e-04
8. 055e-03
3 .048e-04

6. 527e-03

TOTALS: 1.920e+14 9.378e-01 1.222e+01 1.380e-03 1.952e-02

0
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 1 hr

Geometry: 13 - Rectangular Volume

Length
width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

Dose Points
x y z

# 1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm 3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Amn-241
Am-242
Am-242m
Am-243
Am-244
Ba-13 5m
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m
Co-61
Cs-132

curies
1. 4245e-002
6 .1366e+000
9. 3120e-004
1. 7551e-003
7. 2525e+000
5. 7398e+000
2. 3062e+003
1 .8884e+004
2. 7461e+004
2 .5854e+003

4. 6670e+002
3. 1607e+002
8. 7536e+003
6. 0632e+003
2. 5214e+002
2. 3062e+002
2 .1246e+002
3. 7464e+000
1. 6134e-003
2. 1887e-001
4. 1516e+000
2 .2369e+000
6. 9733e-002
3. 2772e-002
3. 0410e+000

becQuerels
5. 2705e+008
2. 2706e+0ll
3 .4454e+007
6 .4940e+007
2. 6834e+011
2. 1237e+011
8 5330e+013
6 .9872e+014

1. 0160e+015
9. 5662e+013
1.7268e+013
1.1695e+013
3 .2388e+014
2 .2434e+014
9. 3292e+012
8. 5330e+012
7. 8611e+012
1. 3862e+011
5. 9696e+007
8. 0980e+009
1. 5361e+011
8. 2767e+010
2. 5801e+009
1.2126e+009
1. 1252e+011

gCi/cm 3

1.3570e-003
5. 8460e-001
8. 8710e-005
1. 6720e-004
6. 9090e-001
5. 4680e-001
2. 1970e+002
1. 7990e+003
2. 6160e+003
2.4630e+002
4 .4460e+001

3 .0110e+001

8. 3390e+002
5. 7760e+002
2. 4020e+001
2.1970e+001
2. 0240e+001
3. 5690e-001
1 .5370e-004

2. 0850e-002
3 .9550e-001

2. 1310e-001
6. 6430e-003
3. 1220e-003
2. 8970e-001

BCq/cm 3

5. 0209e+001
2.1630e+004
3. 2823e+000
6. 1864e+000
2. 5563e+004
2. 0232e+004
8. 1289e+006
6. 6563e+007
9. 6792e+007
9. 1131e+006
1. 6450e+006
1 1141e+006
3. 0854e+007
2 .1371e+007
8 .8874e+005
8. 1289e+005
7 .4888e+005
1. 3205e+004
5. 6869e+000
7 .7i45e+002
1 .4634e+004
7 .8847e+003
2 .4579e+002
1. 1551e+002
1. 0719e+004
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w Nuclide
Cs-134
Cs-134m
Cs-136
Cs-137
Cs-138
Cs-139
Eu-152m
Eu-154
Eu-155
Eu-156
1-128
1-130
1-131
1-132
1-133
1-134
1-135
La-!40
La-141
La-142
Mo-99
Mo-101
Nb-95
Nb- 95m
Nb-96
Nb-97
Nb-97m
Nd-147
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd-109
Pm-147
Pm-148
Pm-148m
Pm-149
Pm-151
Pr-142
Pr-143
Pr-144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-243
Rb-86
Rb- 88
Rh-103m
Rh-105
Rh-105m

curies
1.6145e+004
2.6610e+003
5.1436e+003
1.2177e+004
6.2762e+004
1. 5882e+003
1. 2911e-002
5. 9277e-001
2 .4374e-001
1. 5336e+001
1. 8926e+002
2. ll10e+003
9. 0118e+004
1 .3132e+005
1 .8349e+005

1.4738e+005
1. 6029e+005
1.1757e+002
9. 0118e+001
6. 9512e+001
1. 4056e+003
7. 5097e+001
1. 0802e+002
1 .1977e+000

1. 6984e-001
1 .0560e+002

9. 7193e+001
4. 0550e+001
1 .5966e+001

6. 5975e-004
6. 5114e+001
2. 9612e+003
2. 8216e+000
2 .7681e+002
I 4077e+001
1 1284e+001
2. 1761e+000
3 .6047e+001

1 .1977e+001

3. 9732e+000
9 .0548e+001

8 .4964e+001
1. 1883e+000
9. 4086e-004
6 .4043e-001
6 .7801e-002
1. 0938e-001
2. 6925e+001
5 1069e+001
1. 5179e+002
4. 5327e+004
1. 2019e+003
7.8309e+002
2.0973e+002

becauerels
5. 9735e+014
9. 8458e+013
1. 9031e+014
4. 5054e+014
2 .3222e+015

5. 8764e+013
4. 7773e+008
2.1933e+010
9. 0185e+009
5 6744e+011
7 .0027e+012

7 .8106e+013
3 .3344e+015
4 .8588e+015
6 .7891e+015
5. 4531e+015
5.9308e+015
4. 3500e+012
3. 3344e+012
2. 5719e+012
5. 2006e+013
2. 7786e+012
3. 9966e+012
4. 4316e+010
6 .2842e+009
3. 9072e+012
3. 5961e+012
1. 5004e+012
5. 9075e+011
2. 4411e+007
2 .4092e+012
1. 0957e+014
1. 0440e+01!
1.0242e+013
5. 2084e+011
4. 1752e+011
8 0514e+010
1. 3337e+012
4 .4316e+011
1. 4701e+011
3 .3503e+012
3. 1437e+012
4. 3966e+010
3. 4812e+007
2. 3696e+010
2. 5086e+009
4.0471e+009
9. 9623e+011
1. 8895e+012
5. 6162e+012
1. 6771e+015
4. 4471e+013
2.8974e+013
7 .7601e+012

UCi/cm3

1. 5380e+003
2. 5350e+002
4. 9000e+002
1. 1600e+003
5. 9790e+003
1. 5130e+002
1. 2300e-003
5. 6470e-002
2. 3220e-002
1. 4610e+000
1 .8030e+001
2 .0110e+002

8. 5850e+003
1 .2510e+004
1. 7480e+004
1. 4040e+004
1.5270e+004
1. 1200e+001
8. 5850e+000
6. 6220e+000
1. 3390e+002
7.1540e+000
1. 0290e+001
1 .1410e-001

1. 6180e-002
1. 0060e+001
9 .2590e+000
3. 8630e+000
1 .5210e+000

6 .2850e-005
6 .2030e+000
2. 8210e+002
2. 6880e-001
2. 6370e+001
1. 3410e+000
1 .0750e+000
2. 0730e-001
3 .4340e+000
1 .1410e+000

3. 7850e-001
8. 6260e+000
8 0940e+000
1. 1320e-001
8. 9630e-005
6. 1010e-002
6.4590e-003
1. 0420e-002
2. 5650e+000
4 .8650e+000

1. 4460e+001
4. 3180e+003
1. 1450e+002
7. 4600e+001
1 .9980e+001

Ba/cm3

5. 6906e+007
9 .3795e+006

1.8130e+007
4 .2920e+007
2. 2122e+008
5. 5981e+006
4 .5510e+001

2. 0894e+003
8. 5914e+002
5 .4057e+004
6. 6711e+005
7 .4407e+006
3. 1765e+008
4. 6287e+008
6. 4676e+008
5. 1948e+008
5. 6499e+008
4.1440e+005
3 .1765e+005

2. 4501e+005
4 .9543e+006

2.6470e+005
3. 8073e+005
4. 2217e+003
5. 9866e+002
3.7222e+005
3. 4258e+005
1 .4293e+005
5. 6277e+004
2 .3255e+000
2 .2951e+005
1. 0438e+007
9. 9456e+003
9 .7569e+005
4 .9617e+004
3 .9775e+004
7 .6701e+003
1 .2706e+005
4 .2217e+004
1. 4005e+004
3 .1916e+005

2. 9948e+005
4. 1884e+003
3 .3163e+000
2. 2574e+003
2. 3898e+002
3. 8554e+002
9. 4905e+004
1 .8001e+005

5 .3502e+005
1 .5977e+008

4.2365e+006
2.7602e+006
7.3926e+005



FoPa~formatieh Only
DOS File: SGTSGR.MS5
Run Date: August 29, 2005
Run Time: 2:17:01 PM
Duration: 00:00:34

w Nuclide
Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb- 12 5
Sb-126
Sb-126m
Sb-127
Sb-129
Sm-151
Sm-153
Sr-89
Sr-90
Sr-91
Sr-92
Sr-93
Tc-99
Tc-99m
Tc-101
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m.
Te-132
Te-133
Te-133m
Te-134
Y-90
Y-91
Y-91m
Y-92
Y-93
Zr-89
Zr-93
Zr-95
Zr-97

curies
4. 8056e+002
1 .2019e+003
7 .3491e+002

4 .8056e+002

2. 9717e+001
1 .3646e+001
1. 9252e+002
6 .5093e+000

8. 6769e-001
1. 3090e+003
4.2157e+003
3 .8189e-002

2 .9392e+001

1. 4486e+004
1. 8349e+003
1. 7058e+004
1. 5126e+004
8 1962e+001
1. 5504e-002
1. 2555e+003
2 .8059e+002

1. 3625e-001
4. 2492e+001
1 .3090e+003
2. 2317e+002
4 .4844e+003

9 .3551e+002
6 .2112e+003
2. 9612e+003
2 .1456e+004
2. 0490e+003
6.5870e+003
1.0128e+004
7 .6535e+000
7 .5537e+001

4.1579e+001
7. 6818e+001
5 .6643e+001

3. 0767e-002
1. 6690e-005
1. 0760e+002
1. 0235e+002

becguerels
1.7781e+013
4 .4471e+013
2 .7191e+013

1. 7781e+013
1. 0995e+012
5. 0491e+011
7. 1232e+012
2. 4084e+011
3. 2105e+010
4. 8433e+013
1 .5598e+014

1. 4130e+009
1. 0875e+012
5. 3598e+014
6. 7891e+013
6. 3114e+014
5. 5968e+014
3. 0326e+012
5. 7366e+008
4. 6452e+013
1. 0382e+013
5. 0414e+009
1 .5722e+012

4 .8433e+013

8 .2573e+012
1. 6592e+014
3 .4614e+013
2. 2981e+014
1. 0957e+014
7. 9388e+014
7. 5815e+013
2. 4372e+014
3. 7472e+014
2. 8318e+011
2. 7949e+012
1. 5384e+012
2 .8423e+012

2 .0958e+012

1. 1384e+009
6. 1755e+005
3. 9810e+012
3 .7868e+012

uCi/cm3

4.5780e+001
1 .1450e+002

7 .0010e+001

4. 5780e+001
2. 8310e+000
1. 3000e+000
1-8340e+001
6. 2010e-001
8 .2660e-002
1 .2470e+002
4.0160e+002
3. 6380e-003
2 .8000e+000

1. 3800e+003
1. 7480e+002
1. 6250e+003
1 .4410e+003

7. 8080e+000
1.4770e-003
1. 1960e+002
2. 6730e+001
1. 2980e-002
4 .0480e+000

1 .2470e+002
2 .1260e+001

4 .2720e+002
8. 9120e+001
5. 9170e+002
2. 8210e+002
2 .0440e+003

1. 9520e+002
6. 2750e+002
9. 6480e+002
7.2910e-001
7.1960e+000
3.9610e+000
7.3180e+000
5.3960e+000
2.9310e-003
1.5900e-006
1.0250e+001
9.7500e+000
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1. 6939e+006
4. 2365e+006
2. 5904e+006
1. 6939e+006
1.0475e+005
4. 8100e+004
6 .7858e+005

2. 2944e+004
3 .0584e+003

4. 6139e+006
1 .4859e+007

1. 3461e+002
1. 0360e+005
5. 1060e+007
6.4676e+006
6. 0125e+007
5. 3317e+007
2 .8890e+005
5. 4649e+001
4. 4252e+006
9. 8901e+005
4. 8026e+002
1. 4978e+005
4. 6139e+006
7. 8662e+005
1. 5806e+007
3. 2974e+006
2. 1893e+007
1. 0438e+007
7. 5628e+007
7. 2224e+006
2. 3218e+007
3. 5698e+007
2. 6977e+004
2.6625e+005
1. 4656e+005
2. 7077e+005
1. 9965e+005
1. 0845e+002
5. 8830e-002
3 .7925e+005
3. 6075e+005

Buildup
The material reference is : Shield 1

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Results



Foraformatiiqa Only
DOS File: SGTSGR.MS5
Run Date: August 29,
Run Time: 2:17:01 PM
Ouration: 00:00:34

y Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4 .0
5.0

*

1. 159e+Il
1. 2 64e+13
I. 3 65e+15
3 3 49e+13
1. 045e+14
2 . 6 82e+13
1. 964e+14
1. 4 83e+14
7. 9 01e+14
1. 394e+15
1. 150e+15
4. 2 25e+15
9. 9 55e+15
9. 6 98e+15
1 . 7 28e+16
7. 8 78e+15
7 . 4 31e+15
2 . 083e+15
2. 659e+14
1. 6 20e+13
2. 405e+12

6. 4 05e+16

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0 .000e+00

1 .165e-102

3. 466e-50
2. 10le-30
2. 249e-22
2. 565e-14
1. 714e-11
1. 168e-07
7 .525e-06

5. 039e-04
3 .348e-02

6 .766e-01
3. 572e+00
8 .197e+01

2 461e+02
5. 510e+03
1. 121e+04
1 .565e+04

3 . 960e+03
1. 525e+03

Fluence Rate
MeV/cm2 /sec

With Buildup
3. 315e-24
5 .692e-22

1. 358e-19
8 .842e-21

9. 023e-20
1. 673e-19
2. 245e-12
3 .358e-09
4. 557e-05
3 .296e-03
1. 547e-01
6 . 514e+00
8. 857e+01
3 332e+02
4 . 485e+03
8. 991e+03
1. 029e+05
1. 403e+05
1 202e+05
2 .252e+04
7. 007e+03

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000eo00

1 .154e-104

1. 533e-52
5. 598e-33
4. 466e-25
4. 059e-17
2. 622e-14
1. 923e-10
1 .328e-08

9 .559e-07

6. 523e-05
1. 328e-03
6. 972e-03
1. 559e-01
4. 536e-01
9.271e+00
1.733e+01
2. 123e+01
4. 899e+00
1. 748e+00

EC-RADN- 1129
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Exposure Rate
mR/!hr

With Buildup
2. 843e-25
1 . 972e-23
1 .346e-21

3 .910e-23

2. 404e-22
3 .323e-22

3 .553e-15

5 .137e-12

7. 504e-08
5 .88e-06

2. 935e-04
1. 269e-02
1. 739e-01
6. 503e-01
8. 531e+00
1. 657e+01
1. 731e+02
2. 170e+02
1. 631e+02
2 786e+01
8. 033e+00

3.818e+04 4.068e±05 5.510e+01 6.150e+02
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 1 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in
152.4 cm 5 ft 0.0 in

Dose Points
x Y z

# 1 765.81 cm 76.2 cm 139.065 cm
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7 in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : ICRP-38
Nuclide
Cs-135m
Eu-157
Eu-158
La-143
Nd-151
Pm-150
Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
Y-94
Y-95

curies
1.4916e+003
1.4203e+000
2.4164e-001
4. 9777e+000
4. 3343e-001
2. 3986e-001
5. 7503e+001
2. 0301e+000
1. 2229e+001
8. 8501e+001
2. 1456e+002
1. 2765e+003
5 6538e+002
1. 9630e+003
1. 1263e+002
2. 6390e+001
1. 3300e+002
3 .6950e-001
1. 3384e+000
1. 0991e+001

becquerels
5.5191e+013
5. 2550e+010
8 .9408e+009

1. 8418e+0l1
1. 6037e+010
8. 8748e+009
2.1276e+012
7. 5115e+010
4. 5248e+011
3.2746e+012
7. 9388e+012
4. 7229e+013
2 .0919e+013

7. 2630e+013
4.1675e+012
9. 7642e+011
4. 9210e+012
1. 3671e+010
4. 9520e+010
4. 0665e+011

Buildup

UCi/cm3

1. 4210e+002
1. 3530e-001
2. 3020e-002
4. 7420e-001
4. 1290e-002
2 .2850e-002
5. 4780e+000
1. 9340e-001
1. 1650e+000
8. 4310e+000
2. 0440e+001
1. 2160e+002
5. 3860e+001
1. 8700e+002
1. 0730e+001
2 .5140e+000

1. 2670e+001
3. 5200e-002
1 .2750e-001
1. 0470e+000

Bp/cml
5. 2577e+006
5. 0061e+003
8. 5174e+002
1. 7545e+004
1. 5277e+003
8. 4545e+002
2. 0269e+005
7. 1558e+003
4. 3105e+004
3. 1195e+005
7. 5628e+005
4. 4992e+006
1 .9928e+006

6 .9190e+006

3. 9701e+005
9. 3018e+004
4. 6879e+005
1 .3024e+003
4 .7175e+003
3 .8739e+004

The material reference is : Shield 1



Fcq formatign Only
DOS File: SGTSI38.MS5
Run Date: August 29,
Run Time: 2:17:36 PM
Duration: 00:00:31

x
Y
z

2005

Int
Direction
Direction
Direction
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:egration Parameters
25
25
25

Enercrg Activity
MeV photons/sec

0.015 2.565e+08
0.02 5.818e+10
0.03 7.219e+12
0.04 1.806e+11
0.05 1.510e+10
0.06 1.363e+10
0.08 3.105e+10
0.1 6.335e+11
0.15 2.298e+12
0.2 1.792e+13
0.3 6.818e+13
0.4 9.286e+12
0.5 3.250e+13
0.6 7 558e+13
0.8 2 906e+14

8.101e+13
2.051e+13
1.587e+13

3.0 9.974e+11

TOTALS: 6.228e+14

Fluence Rate
MeV/cm2 /sec
No Buildup

0 .O00e+00

0 . 000e+00
6. 16le-105
1. 869e-52
3 .036e-34
1 .143e-25
4 .054e-18

7. 319e-14
3 397e-10
9 .672e-08

2 . 987e-05
7 358e-05
2 .209e-03
2 -784e-02
1. 379e+00
2. 531e+00
1. 521e+01
8. 535e+01
5 .869e+0.1

1.632e+02

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup
7. 339e-27
2. 619e-24
7 .187e-22

4 .768e-23
1. 303e-23
8 .503e-23

3. 549e-16
1. 434e-11
1. 326e-07
4. 237e-05
9. 171e-03
1. 432e-02
2.891e-01
2 .596e+00

7. 543e+01
9. 245e+01
2. 840e+02
1. 069e+03
4. 508e+02

1.974e+03

Exposure Rate
mR/hr

No Buildup
0.000e+00
0. 000e+00
6.106e-107
8.266e-55
8 .087e-37

2.270e-28
6. 415e-21
1. 120e-16
5. 594e-13
1. 707e-10
5. 667e-08
1. 434e-07
4 335e-06
5. 433e-05
2 .622e-03

4 665e-03
2. 559e-02
1. 320e-01
7. 963e-02

2.445e-01

Exposure Rate
mR/hr

With Buildup
6.295e-28
9 073e-26
7. 123e-24
2. 109e-25
3 .472e-26
1 .689e-25

5. 616e-19
2.194e-14
2 .183e-10

7 .477e-08

1. 740e-05
2. 790e-05
5. 675e-04
5. 068e-03
1. 435e-01
1. 704e-01
4. 777e-01
1. 653e+00
6. l16e-01

3. 062e+00
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File Ref:
Date:

By:
Checked:

Case Title: SGTS Filter
Description: Time = 1 hr

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
247.65 cm 8 ft 1.5 in
278.13 cm 9 ft 1.5 in

152.4 cm 5 ft 0.0 in

Dose Points
x Y z

# 1 765.81 cm 76.2 cm 139.065
25 ft 1.5 in 2 ft 6.0 in 4 ft 6.7

cm
in

Shields
Shield Name Dimension MaterialDensity

Source 1.05e+07 cm3 Water 0.43
Shield 1 91.44 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo -99
Nb-95
Nd-147

curies
1.4245e-002
2.3062e+003
1.8884e+004
2.7461e+004
2.5214e+002
2.3062e+002
2 .1246e+002
3 .7464e+000
2. 1887e-001
4 .1516e+000
2 .2369e+000
1.6145e+004
5. 1436e+003
1. 2177e+004
9. 0118e+004
1. 3132e+005
1 .8349e+005
1 .4738e+005
1. 6029e+005
1. 1757e+002
9 .0118e+001
6. 9512e+001
1.4056e+003
1.0802e+002
4.0550e+001

becqiuerels
5.2705e+008
8. 5330e+013
6. 9872e+014
1. 0160e+015
9 .3292e+012

8. 5330e+012
7. 8611e+012
1. 3862e+011
8. 0980e+009
1. 5361e+011
8. 2767e+010
5.9735e+014
1.9031e+014
4. 5054e+014
3 .3344e+015

4. 8588e+015
6.7891e+015
5.4531e+015
5.9308e+015
4.3500e+012
3.3344e+012
2.5719e+-012
5.2006e+013
3.9966e+012
1.5004e+012

UCi/cm3

1. 3570e-003
2. 1970e+002
1 .7990e+003
2. 6160e+003
2. 4020e+001
2. 1970e+001
2. 0240e+001
3.5690e-001
2 .0850e-002

3. 9550e-001
2. 1310e-001
1. 5380e+003
4 .9000e+002

1. 1600e+003
8. 5850e+003
1 .2510e+004

1 .7480e+004
1. 4040e+004
1.5270e+004
1. 1200e+001
8. 5850e+000
6. 6220e+000
1. 3390e+002
1. 0290e+001
3. 8630e+000

Ba/cm3

5. 0209e+001
8. 1289e+006
6. 6563e+007
9. 6792e+007
8. 8874e+005
8. 1289e+005
7 .4888e+005
1. 3205e+004
7. 7145e+002
1. 4634e+004
7. 8847e+003
5. 6906e+007
1. 8130e+007
4 .2920e+007
3. 1765e+008
4 .6287e+008

6 4676e+008
5 1948e+008
5. 6499e+008
4. 1440e+005
3. 1765e+005
2.4501e+005
4.9543e+006
3.8073e+005
1.4293e+005
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w Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2. 9612e+003
9. 0548e+001
8 4964e+001
6. 4043e-001
6 .7801e-002
1. 0938e-001
2. 6925e+001
1. 5179e+002
1. 2019e+003
7. 8309e+002
4 .8056e+002
1.2019e+003
7. 3491e+002
4. 8056e+002
1.3090e+003
4. 2157e+003
1 .4486e+004
1. 8349e+003
1 .7058e+004
1.5126e+004
1.2555e+003
1. 3090e+003
2. 2317e+002
4. 4844e+003
9. 3551e+002
2. 9612e+003
2. 1456e+004
7. 6535e+000
7. 5537e+001
7. 6818e+001
5.6643e+001
1. 0760e+002
1.0235e+003

becauerels
1. 0957e+014
3. 3503e+012
3 .1437e+012

2. 3696e+010
2. 5086e+009
4. 0471e+009
9 .9623e+011

5. 6162e+012
4. 4471e+013
2. 8974e+013
1. 7781e+013
4.4471e+013
2. 7191e+013
1. 7781e+013
4. 8433e+013
1 .5598e+014

5. 3598e+014
6 .7891e+013
6. 3114e+014
5 .5968e+014

4. 6452e+013
4. 8433e+013
8. 2573e+012
1. 6592e+014
3 .4614e+013
1. 0957e+014
7. 9388e+014
2. 8318e+011
2. 7949e+012
2. 8423e+012
2. 0958e+012
3 .9810e+012

3. 7868e+013

UCi /cm3

2 .8210e+002

8. 6260e+000
8. 0940e+000
6. 1010e-002
6. 4590e-003
1. 0420e-002
2 .5650e+000

1 4460e+001
1. 1450e+002
7. 4600e+001
4. 5780e+001
1. 1450e+002
7.0010e+001
4.5780e+001
1.2470e+002
4.0160e+002
1.3800e+003
1.7480e+002
1. 6250e+003
1. 4410e+003
1. 1960e+002
1. 2470e+002
2. 1260e+001
4. 2720e+002
8. 9120e+001
2 .8210e+002

2 .0440e+003

7. 2910e-001
7 .1960e+000

7. 3180e+000
5. 3960e+000
1. 0250e+001
9 .7500e+001

Ba/cm3

1 .0438e+007

3. 1916e+005
2 .9948e+005

2 .2574e+003
2. 3898e+002
3. 8554e+002
9 .4905e+004
5. 3502e+005
4 .2365e+006
2 .7602e+006
1. 6939e+006
4.2365e+006
2.5904e+006
1.6939e+006
4.6139e+006
1.4859e+007
5 .1060e+007

6. 4676e+006
6. 0125e+007
5. 3317e+007
4 .4252e+006

4. 6139e+006
7. 8662e+005
1. 5806e+007
3 .2974e+006

1. 0438e+007
7 .5628e+007

2 .6977e+004

2.6625e+005
2. 7077e+005
1. 9965e+005
3. 7925e+005
3 .6075e+006

Buildup
The material reference is : Shield 1

Integration Parameters
Direction 25
Direction 25
Direction 25

x
Y
Z

Energy Activity
MeV photons/sec

0.015
0.02

0.3
0.05
0.06

5. 215e+09
9.109e+12
1. l10e+15
2.524e+13
1 . 044e+14
2.667e+13

Fluence Rate
MeV/cm2 /sec
No Buildup
0.000e+00
0 . 000e+00

9.472e-103
2. 612e-50
2. 098e-30
2. 236e-22

Results
Fluence Rate
MeV/cm 2 /sec

With Buildui
1.492e-25
4.101e-22
1.105e-19
6. 664e-21
9.007e-20
1.664e-19

Exposure Rate
mR/hr

No BuilduD
0 .000e+00

0 .000e+00

9.387e-105
1.155e-52
5.589e-33
4.441e-25

Exposure Rate
mR/hr

With Buildup
1 .280e-26

1. 420e-23
1. 095e-21
2 . 947e-23
2. 400e-22
3 -304e-22



Foga{!formatic3i Only
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O qy Activity
MeV photons/sec

2005 EC-RADN- 1129
Page 299

0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1. 042e+14
1 206e+14
5 465e+14
1 080e+15
8 642e+14
3 944e+15
8 746e+15
9 .387e+15
1. 639e+16
6 .734e+15
5. 434e+15
1. 258e+15
8. 597e+ii
6. 751e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup

1 .361e-14
1 .393e-11
8 .077e-08

5 .828e-06

3 .786e-04
3. 125e-02
5. 945e-01
3 457e+00
7. 77.8e+01
2. 104e+02
4 .029e+03
6 .767e+03
5. 059e+01
1. 650e+01

1.116e+04

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 191e-12
2. 730e-09
3 152e-05
2. 553e-03
1. 162e-01
6. 081e+00
7 .782e+01
3 .225e+02
4 .255e+03
7 . 685e+03
7. 522e+04
8. 475e+04
3 .886e+02

9 385e+01

1.728e+05

Exposure Rate
mR/ hr

No Buildup
2. 154e-17
2 .131e-14
1. 330e-10
1. 029e-08
7. 182e-07
6. 089e-05
1 . 167e-03
6 748e-03
1 479e-01
3 .877e-01
6 .779e+00
1. 046e+01
6. 864e-02
2. 041e-02

1.788e+01

Exposure Rate
mR/hr

With Builduo
1. 885e-15
4. 177e-12
5. 190e-08
4 506e-06
2 .205e-04
1. 185e-02
1. 527e-01
6. 294e-01
8. 094e+00
1 .417e+01
1. 266e+02
1. 311e+02
5. 272e-01
1. 16!e-01

2.813e+02TOTALS: 5.589e+16
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1
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6:13:42 PM
00:00:26

File Ref:
Date:

By:
Checked:

ii
II

II
II
II
II
II

II
I,

Case Title: Control Room
Description: AST - 10 GBB-103; Time = .1667 hr

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points
x Y z

# 1 732.3328 cm 655.8788 cm 0 cm
24 ft 0.3 in 21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122

Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

I
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies becauerels UCi/cm3

4.8699e+001 1.8019e+012 7.2974e+001

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

Ba!/cm3

2.7001e+006

3 .7925e+006
1 .2103e+006
2. 8542e+006
1 .7619e+007
2. 4916e+007
3 .6452e+007

3. 5453e+007
3 .4192e+007

6 .8402e+001

2. 1829e+001
5.1479e+001
3 .1779e+002
4 .4939e+002
6.5746e+002
6. 3944e+002
6. 1669e+002

2.5309e+012
8. 0766e+011
1. 9047e+012
1. 1758e+013
1. 6627e+013
2 .4326e+013
2. 3659e+013
2 .2817e+013

1. 0250e+002
3 .2710e+001
7. 7140e+001
4. 7620e+002
6 .7340e+002

9. 8520e+002
9 .5820e+002

9 .2410e+002

f
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DOS File: 10CS166.MS5
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Bcr/cm
3

Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru -103
Ru-105
Ru-106
Sb- 127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies becoruerels UCi /cm3

6.4538e-001 2.3879e+010 9.6710e-001 3.5783e+004

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercry Activity
MeV photons/sec

0.03 1.436e+12
5.551e+10)• 1.007e+ll

08 3.586e+li

0.1 3.301e+09

Fluence Rate
MeV/cm2 /sec
No Buildup
4.638e-143
1.974e-70
1 .033e-31
2. 833e-21
2.437e-:19

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
8.816e-23
9. 037e-24
3.845e-22
2. 908e-19
6.357e-17

Exposure Rate
mR/hr

No Buildup
4.597e-145
8.732e-73
2. 05!e-34
4.483e-24
3.728e-22

Exposure Rate
mR/ hr

With Buildup
8.737e-25
3.997e-26
7.638e-25
4.602e-22
9 .725e-20



FoPadormatiQc3 Only
DOS File: IOCS166.MS5
Run Date: August 10, 2005
Run Time: 6:13:42 PM
Duration: 00:00:26

Activity Flue
MeV photons/sec MeV

EC-RADN- 1129
Page 303

9nce Rate
/cm 2 /sec

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

1 . 280e+12
1 .313e+12
2 .790e+12
1. 423e+13
3 .045e+13
3. 528e+13
6. 444e+13
2 490e+13
1 878e+13
4. 953e+12

No Buildup
9. 261e-13
7 .285e-11
2. 587e-08
3. 626e-06
8 960e-05
7. 065e-04
2 328e-02
7 550e-02
1 . 998e+00
4. 791e+00

6. 888e+00

Fluence Rate
MeV/cm 2 /sec

With Buildup
5 .003e-10

4. 4 92e-08
1. 096e-05
9. 472e-04
1. 537e-02
8. 470e-02
1. 589e+00
3 .364e+00
4 .394e+01

6 .932e+01

1.183e+02

Exposure Rate
mR/hr

No Buildup
1. 525e-15
1 .286e-13
4. 907e-11
7. 066e-09
1 .759e-07
1. 379e-06
4 .428e-05
1 .392e-04

3. 36!e-03
7. 408e-03

1.095e-02

Exposure Rate
mR/hr

With Buildup
8 239e-13
7 .927e-!1

2. 079e-08
1. 845e-06
3 018e-05
1 653e-04
3 .023e-03
6 .202e-03

7 393e-02
1. 072e-01

1.905e-01TOTALS: 2.004e+14

.0

S
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1

10CS05.MS5
August 10, 2005 ECORADN 1129

6:12:06 PM Page 304

00:00:26

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 0.5hr

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points
x Y z

# 1 732.3328 cm 655.8788 cm 0 cm
24 ft 0.3 in 21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35

X Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies beccauerels UCi/cm3

1.4602e+002 5.4027e+012 2.1881e+002

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

Ba/cm3

8.0960e+006

1.1370e+007
3. 6267e+006
8. 5581e+006
5.2762e+007
7. 1040e+007
1 .0811e+008

8 .1696e+007

9. 9012e+007

2.0507e+002
6. 54136+001
1. 5436e+002
9 .5163e+002

1 .2813e+003

1 .9500e+003
1 .4735e+003
1 .7858e+003

7.5877e+012
2. 4203e+012
5. 7112e+012
3 .5210e+013

4. 7408e+013
7 .2149e+013

5. 4519e+013
6.6075e+013

3.0730e+002
9. 8020e+001
2 3130e+002
1 .4260e+003
1. 9200e+003
2 .9220e+003

2. 2080e+003
2. 6760e+003
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DOS File: 10CS05.MS5
Run Date: August 10, 2005
Run Time: 6:12:06 PM
Duration: 00:00:26A&
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Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies beccuere Is UCi/cm3 Bcr/ cm3

1.9339e+000 7.1556e+010 2.8980e+000 1.0723e+005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Energy Activity
MeV photons/sec

0.03 4.029e+12
.4 1.664e±11

3.016e+ll
.08 1.074e+12
0.1 9.893e+09

Fluence Rate
MeV/cm 2 /sec
No Buildup
1.30!e-142
5.918e-70
3 .095e-31
8.484e-21
7.302e-19

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

2. 474e-22
2 .709e-23
1.152e-21
8 .709e-19
1.905e-16

Exnosure Rate
mR/hr

No Buildup
1.290e-144
2.617e-72
6. 147e-34
1.343e-23
1.117e-21

Exposure Rate
mR/hr

With Buildup
2.452e-24
1.198e-25
2.289e-24
1.378e-21
2.914e-19



Folaformati(n Only
OOS File: 10CS05.MS5
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MActivity
MeV photons/sec

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

3.042e+12
3. 405e÷12
8. 108e+12
4 036e+13
8 767e+13
9. 708e+13
1. 618e+14
6. 663e+13
5 .243e+13

1 320e+13

Fluence Rate
MeV/cm 2 /sec
No Buildup

2 .201e-12
1 890e-10
7. 516e-08
1. 029e-05
2 .580e-04

1. 944e-03
5. 844e-02
2. 020e-01
5. 578e+00
1. 276e+01

1.861e+0l

Fluence Rate
MeV/cm2 /sec

With Buildup
1. 89e-09
1 .165e-07

3. 184e-05
2 . 687e-03
4. 426e-02
2 330e-01
3 .989e+00

9. 001e+00
1 .227e+02

1. 847e+0 2

3. 207e+0 2

Exposure Rate
mR hr

No Buildup
3.624e-15
3 335e-13
1. 426e-10
2 .005e-08

5 . 064e-07
3. 794e-06
1 .112e-04

3 .723e-04

9. 385e-03
1. 974e-02

2.961e-02

Exposure Rate
mR/hr

With Buildup
1. 958e-12
2 .056e-i0

6. 039e-08
5.236e-06
8. 688e-05
4. 549e-04
7. 588e-03
1. 659e-02
2. 064e-01
2 .856e-01

5.168e-01TOTALS: 5.393e+14
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
10CSI.MS5 EC-RADN- 1129

August 30, 2005 Page 307

1:27:15 PM
00:00:33

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 1 hr

Geometry: 7 - Cylinder Volume - Side Shields

II

II
II
II
II

II

II
II
II

z

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points

6

-x

x
# 1 732.3328 cm

24 ft 0.3 in

y z
655.8788 cm 0 cm

21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm 3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide_
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
3 .0230e-004
3 .4065e+002
1-4041e+002
2. 3263e+002
5. 3481e+000
4 .8622e+000
4 .4972e+000
7. 9146e-002
4. 6393e-003
8.8089e-002
4.7434e-002
4.7842e+002
1.5242e+002
3.6010e+002
2.5339e+003
3.2713e+003
5.1125e+003
2.6453e+003
4.5179e+003
3.6697e+000
1.7738e+000
1.3213e+000
2.9730e+001
2.2836e+000

beccmuerels
1. 185e+007
1. 2604e+013
5. 1951e+012
8. 6075e+012
1. 9788e+011
1. 7990e+011
1.6640e+011
2. 9284e+009
1. 7166e+008
3. 2593e+009
1 .7551e+009
1. 7701e+013
5. 6395e+012
1. 3324e+013
9. 3754e+013
1. 2104e+014
1 .8916e+014

9. 7877e+013
1. 6716e+014
1 3578e+011
6.5630e+010
4 .8889e+010

1. 1000e+012
8. 4494e+010

UCi/cm3

4. 5300e-004
5. 1046e+002
2. 1040e+002
3 .4860e+002

8. 0140e+000
7 .2860e+000

6 .7390e+000
1 1860e-001
6. 9520e-003
1. 3200e-001
7 .1080e-002

7. 1690e+002
2 .2840e+002
5. 3960e+002
3.7970e+003
4.9020e+003
7.6610e+003
3.9640e+003
6.7700e+003
5.4990e+000
2.6580e+000
1.9800e+000
4.4550ei-001
3.4220e+000

Bq/cm3

1. 6761e+00!
1 .8887e+007

7 .7848e+006
1. 2898e+007
2. 9652e+005
2. 6958e+005
2 .4934e+005

4. 3882e+003
2 .5722e+002

4. 8840e+003
2. 6300e+003
2. 6525e+007
8. 4508e+006
1. 9965e+007
1 .4049e+008

1. 8137e+008
2. 8346e+008
1 .4667e+008

2. 5049e+008
2. 0346e+005
9. 8346e+004
7. 3260e+004
1. 6483e+006
1. 2661e+005



Fo~aygormatiqcn Only
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w Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
8. 6153e-001
6. 2323e+001
1. 9159e+000
4 .4329e+000
1. 3554e-002
1. 4394e-003
2. 3150e-003
5. 7091e-001
4.5085e+000
2 .5518e+001

1. 6490e+001
1. 0197e+001
2. 5586e+001
1. 5135e+001
1 .0197e+001
2. 7735e+001
8 .7955e+001
1 .2226e+002
1. 5589e+001
1. 4495e+002
1. 2820e+002
2. 6607e+001
2. 7695e+001
4. 7254e+000
9. 3561e+001
1. 9793e+001
6.2470e+001
4. 54!2e+002
2 .1168e-001
1. 6016e+000
9.2360e+000
1. 1872e+000
2. 2823e+000
2. 1689e+000

becquerels
3.1877e+010
2.3059e+012
7.0889e+010
1. 6402e+011
5. 0149e+008
5. 3260e+007
8 .5655e+007
2. 1124e+010
1. 6682e+011
9.4418e+011
6. 1013e+011
3 .7729e+011
9. 4667e+011
5. 6000e+0!l
3. 7729e+011
1. 0262e+012
3. 2543e+012
4. 5235e+012
5. 7679e+011
5. 3630e+012
4. 7432e+012
9. 8445e+01!
1. 0247e+012
1. 7484e+011
3. 4618e+012
7 .3235e+011
2. 3114e+012
1. 6803e+013
7. 8322e+009
5. 9260e+010
3. 4173e+011
4. 3926e+010
8. 4445e+010
8. 0247e+010

UCilcm
3

1. 2910e+000
9. 3390e+001
2. 8710e+000
6. 6426e+000
2 .0310e-002
2. 1570e-003
3. 4690e-003
8. 5550e-001
6. 7560e+000
3. 8239e+001
2 .4710e+001
1. 5280e+001
3. 8340e+001
2 .2680e+001
1. 5280e+001
4. 1560e+001
1. 3180e+002
1. 8320e+002
2. 3360e+001
2. 1720e+002
1. 9210e+002
3.9870e+001
4.1500e+001
7. 0810e+000
1. 4020e+002
2. 9660e+001
9. 3610e+001
6. 8050e+002
3 .1720e-001
2. 4000e+000
1. 3840e+001
1.7790e+000
3.4200e+000
3.2500e+000

Bcx/cm 3

4. 7767e+004
3. 4554e+006
1. 0623e+005
2. 4578e+005
7 .5147e+002
7 .9809e+001

1. 2835e+002
3. 1654e+004
2. 4997e+005
1 4148e+006
9. 1427e+005
5.6536e+005
1. 4186e+006
8. 3916e+005
5. 6536e+005
1 5377e+006
4. 8766e+006
6. 7784e+006
8. 6432e+005
8. 0364e+006
7. 1077e+006
1. 4752e+006
1. 5355e+006
2. 6200e+005
5. 1874e+006
1. 0974e+006
3 .4636e+006
2.5179e+007
1. 1736e+004
8. 8800e+004
5. 1208e+005
6. 5823e+004
1. 2654e+005
1. 2025e+005

I.

Buildup
The material reference is : Shield 1

Enercay
MeV

0.015

0.05

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Activity
photons/sec

1. 099e+08
1.930e+ll
2 .340e+13

6.380e+ll
2.209e+12

Fluence Rate
MeV /cm 2 /sec
No Buildup

0. 000e+00
0.000e+00

7. 558e-142
2 . 269e-69
2.888e-42

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup
1 . 939e-27
5. 359e-24
1. 437e-21
1. 039e-22
1.176e-21

Exposure Rate
mR /hr

No Buildup
0. 000e+00
0.000e+00
7 .490e-144
1.004e-71
7.692e-45

Exposure Rate
mR/hr

With Buildup
1. 663e-28
1.856e-25
1.424e-23
4. 593e-25
3.132e-24
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Run Time: 1:27:15 PM
Duration: 00:00:33
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M__gy Activity
MeV photons/sec

0.06 7 . 6 5!e+!!
0.08 2.91 4 e+12
0.1 2.540e+12
0.15 8.410e+12
0.2 2.3 2 6e+13
0.3 2 . 2 1 6e+13
0.4 1.019e+14
0.5 2. 2 74e+14
0.6 2.333e+14
0.8 3. 4 4 8e+14
1.0 1.5 7 8 e+14
1.5 1.327e+14
2.0 3.039e+13
3.0 1.82 3 e+10
4.0 1.283e+09

Fluence Rate
MeV/cm 2 /sec
No Buildup

7 .850e-31

2. 302e-20
1. 875e-16
6 .085e-12

1 .291e-09

2 .054e-07

2. 598e-05
6. 690e-04
4. 671e-03
1. 246e-01
4. 783e-01
1. 412e+01
2. 939e+01
2 . 461e-01
8. 135e-02

4.445e+01

Fluence Rate
MeV/cm 2 /sec

With Buildup
2 923e-21
2. 363e-18
4. 890e-14
3. 287e-09
7 .958e-07

8-7(03e-05
6. 787e-03
1 .148e-01
5. 600e-01
8. 504e+00
2.131e+01
3 .05e+02

4. 253e+02
2. 128e+00
5. 139e-01

7.690e+02

Exposure Rate
mR/hr

No Buildup
1. 559e-33
3 .643e-23

2 868e-19
1. 002e-14
2 .278e-12
3. 897e-10
5. 063e-08
1. 313e-06
9 .117e-06

2. 370e-04
8. 816e-0 4

2. 375e-02
4. 545e-02
3 .339e-04
1. 006e-04

7. 077e-02

Exoosure Rate
mR/hr

With Buildup
5. 805e-24
3 .739e-21
7. 481e-17
5. 414e-12
1. 405e-09
1. 651e-07
1. 322e-05
2 253e-04
1 093e-03
1. 617e-02
3 .929e-02

5. 225e-01
6. 577e-01
2. 887e-03
6 .357e-04

1.240e+00TOTALS: 1.315e+15

0
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 2 hr

Geometry: 7 - Cylinder Volume - Side Shields

'I

It
II

II

II

II

z

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points

0

x
1 732.3328 cm

24 ft 0.3 in

Y z
655.8788 cm 0 cm

21 -ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
9. 0691e-004
7. 2979e+002
2.5466e+002
6. 9603e+002
1. 6029e+001
1. 4274e+001
1. 3480e+001
2. 3724e-001
1. 3907e-002
2. 6407e-001
1. 4221e-001
1. 0244e+003
3. 2573e+002
7 .7144e+002
5. 6791e+003
6. 6247e+003
1. 1118e+004
2 .6981e+003
9. 1492e+003
1 .6857e+001
4. 4578e+000
2 .5285e+000

8. 8222e+001
6.8469e+000

beccuerels
3. 3556e+007
2. 7002e+013
9.4223e+012
2. 5753e+013
5. 9309e+011
5. 2815e+011
4. 9877e+0ll
8. 7778e+009
5. 1457e+008
9. 7704e+009
5. 2618e+009
3. 7902e+013
1.2052e+013
2. 8543e+013
2 .1012e+014

2. 4511e+014
4.1136e+014
9. 9828e+013
3. 3852e+014
6. 2371e+011
1. 6494e+011
9. 3556e+010
3. 2642e+012
2. 5334e+011

aCi /CM3

1 .3590e-003
1 .0936e+003

3 8160e+002
1. 0430e+003
2. 4020e+001
2. 1390e+001
2. 0200e+001
3. 5550e-001
2. 0840e-002
3. 9570e-001
2. 1310e-001
1. 5350e+003
4 .8810e+002

1 .1560e+003

8 .5100e+003

9. 9270e+003
1. 6660e+004
4. 0430e+003
1 .3710e+004

2. 5260e+001
6 .6800e+000

3 .7890e+000
1.3220e+002
1 .0260e+001

. Ba/cm3

5. 0283e+001
4. 0462e+007
1. 4119e+007
3 .8591e+007

8. 8874e+005
7 .9143e+005

7 .4740e+005

1. 3153e+004
7 .7108e+002
1 .4641e+004
7 .8847e+003

5 .6795e+007

1 .8060e+007

4 .2772e+007
3 .1487e+008

3. 6730e+008
6. 1642e+008
1 .4959e+008

5. 0727e+008
9. 3462e+005
2 4716e+005
1 .4019e+005
4. 8914e+006
3 .7962e+005



FoiPagormatioR Only
DOS File: 10CS2.MS5
Run Date: August 10, 2005
Run Time: 6:14:08 PM
Duration: 00:00:34An
w Nuclide

Nd-147
Np -239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.5753e+000
1.8459e+002
5.75 4 5e+000
1.3287e+001
4. 0634e-002
4 .3163e-002
6. 9403e-003
1. 7117e+000
9.6430e+000
7.6476e+001
4. 9296e+001
3 .0564e+001
7. 66 7 7 e+001
3. 881 2 e+001
3. 0564e+001
8.2550e+001
2. 2463e+002
3. 6637e+002
4. 67 4 7e+001
4. 0401e+002
2. 9 7 50e+002
7. 9614e+001
8. 2950e+001
1. 4 168e+001
2 .5839e+002
5. 9333e+001
1. 8305e+002
1. 3494e+003
8. 8356e-001
4. 8415e+000
5.2686e+001
3.3227e+000
6.8402e+000
6.2410e+000

becouerels
9.5285e+010
6.8297e+012
2.1,292e+011
4.9164e+011
1. 5035e+009
1. 5970e+009
2. 5679e+008
6 .3334e+010
3. 5679e+011
2. 8296e+012
1.8240e+012
1. 1309e+012
2. 8371e+012
1. 4361e+012
1. 1309e+012
3. 0543e+012
8. 3112e+012
1. 3556e+013
1 .7296e+012
1.4948e+013
1. 007e+013
2. 9457e+012
3. 0692e+012
5. 2420e+011
9. 5606e+012
2. 1953e+012
6. 7729e+012
4. 9926e+013
3. 2692e+010
1. 7914e+011
1 .9494e+012

1. 2294e+011
2. 5309e+011
2. 3092e+011

UCi/cm3

3.8590e+000
2.7660e+002
8.6230e+000
1. 9911e+001
6. 0890e-002
6. 4680e-002
1. 0400e-002
2 .5650e+000

1. 4450e+001
1. 1460e+002
7. 3870e+001
4. 5800e+001
1. 1490e+002
5 .8160e+001

4 .5800e+001

1.2370e+002
3. 3660e+002
5. 4900e+002
7. 0050e+001
6.0540e+002
4. 4580e+002
1. 1930e+002
1.2430e+002
2. 1230e+001
3 .8720e+002
8 .8910e+001

2 .7430e+002
2 0220e+003
1. 3240e+000
7 .2550e+000
7.8950e+001
4.9790e+000
1.0250e+001
9.3520e+000

EC-RADN-1 129
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Ba/cm3

1. 4278e+005
1. 0234e+007
3. 1905e+005
7. 3671e+005
2 .2529e+003
2. 3932e+003
3. 8480e+002
9. 4905e+004
5. 3465e+005
4. 2401e+006
2. 7332e+006
1. 6946e+006
4 .2513e+006
2. 1519e+006
1. 6946e+006
4. 5769e+006
1. 2454e+007
2. 0313e+007
2 .5919e+006

2 .2400e+007

1. 6495e+007
4. 4141e+006
4. 5991e+006
7. 8551e+005
1 .4326e+007
3. 2897e+006
1. 0149e+007
7. 48!4e+007
4. 8988e+004
2. 6843e+005
2. 9212e+006
1. 8422e+005
3. 7925e+005
3. 4602e+005

0

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enerqv Activity
MeV uhotons/sec

0.015

0.05

3 .214e+08
5.757e+ll
5. 988e+13
1. 534e+12
6. 564e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. O00e+00
0. 000e+00
1.934e-141
5. 456e-69
8.580e-42

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

5.67!e-27
1.598e-23
3.676e-21
2.497e-22
3.493e-21

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 .000e+00

1.917e-143
2.413e-71
2.286e-44

Exposure Rate

With Buildup
4.864e-28
5. 537e-25
3. 643e-23
1.104e-24
9.306e-24



Fokaeformatidn Only
DOS File: 10CS2.MS5
Run Date: August 10,
Run Time: 6:14:08 PM
Duration: 00:00:34

w Activity
MeV photons/sec

0 .06
0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1. 686e+12
6 566e+12
7 .499e+12
1. 391e+13
5 921e+13
4 .779e+13
2 114e+14
4 .769e+14
4 464e+14
5. 351e+14
2 863e+14
2. 583e+14
5. 378e+13
4 .785e+10
2 456e+09

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
1.730e-30
5. 187e-20
5. 535e-16
1. 007e-1l
3 .286e-09
4. 430e-07
5. 389e-05
1. 403e-03
8. 939e-03
1 .933e-01

8. 678e-01
2. 748e+01
5. 201e+01
6. 458e-01
1. 557e-01

Fluence Rate
MeV/crn 2 /sec
With Buildup
6. 441e-21
5.324e-18
1. 444e-13
5. 438e-09
2 .026e-06

1. 877e-04
1. 408e-02
2. 408e-01
1 . 072e+00
1. 320e+01
3. 867e+01
6. 046e+02
7. 526e+02
5. 585e+00
9 .833e-01

Exposure Rate
mRl/hr

No Buildup
3 436e-33
8 208e-23
8. 468e-19
1. 658e-14
5 .800e-12

8 .404e-10
1. 050e-07
2.754e-06
1. 745e-05
3 .677e-04

1 . 600e-03
4 .624e-02

8. 043e-02
8 .761e-04
1. 926e-04

EC-RADN- 1129
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Exposure Rate
mR/hr

With Buildup
1.279e-23
8.426e-21
2.209e-16
8.955e-12
3. 576e-09
3.560e-07
2.743e-05
4. 726e-04
2 .092e-03

2. 510e-02
7. 128e-02
1. 017e+00
1. 164e+00
7. 577e-03
1. 217e-03

TOTALS: 2.474e+15 8.137e+01 1.417e+03 1.297e-01 2.289e+00
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 4 hr

Geometry: 7 - Cylinder Volume - Side Shields

II

II

II

II

II
II

z

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points
x

# 1 732.3328 cm
24 ft 0.3 in

Y z
655.8788 cm 0 cm

21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

em

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
9. 0491e-004
7 .2789e+002
9. 2894e+001
6. 9136e+002
1. 5969e+001
1. 3654e+001
1. 3447e+001
2. 3657e-001
1 .3874e-002
2. 6327e-001
1. 4188e-001
1. 0217e+003
3 .2346e+002
7. 6944e+002
5.6257e+003
4.2296e+003
1.0377e+004
5.5362e+002
7 .4008e+003
3. 9700e+001
3. 1251e+000
1. 0264e+000
8 .6153e+001
6. 8269e+000

Library : Grove
becquerels uCi/cm3

3.3482e+007 1.3560e-003
2.6932e+013 1.0907e+003
3.4371e+012 1.3920e+002
2.5580e+013 1.0360e+003
5.9087e+011 2.3930e+001
5.0519e+011 2.0460e+001
4.9753e+01l 2.0150e+001
8.7531e+009 3-5450e-001
5.1334e+008 2.0790e-002
9.7408e+009 3.9450e-001
5.2494e+009 2.1260e-00!
3.7803e+013 1.5310e+003
1.1968e+013 4.8470e+002
2.8469e+013 1.1530e+003
2.0815e+014 8.4300e+003
1.5649e+014 6.3380e+003
3.8395e+014 1.5550e+004
2.0484e+013 8.2960e+002
2.7383e+014 1.1090e+004
1.4689e+012 5.9490e+001
1.1563e+0l1 4.6830e+000
3.7976e+010 1.5380e+000
3.1877e+012 1.2910e+002
2.5259e+011 1.0230e+001

Bq/cm3

5. 0172e+001
4. 0357e+007
5. 1504e+006
3. 8332e+007
8 .854!e+005

7. 5702e+005
7. 4555e+005
1. 3117e+004
7. 6923e+002
1. 4596e+004
7 .8662e+003

5. 6647e+007
1 .7934e+007
4. 2661e+007
3. 1191e+008
2. 3451e+008
5.7535e+008
3 .0695e+007

4. 1033e+008
2 2011e+006
1 .7327e+005
5. 6906e+004
4 .7767e+006
3 .7851e+005



Foraibformatiqn Only
DOS File: 10CS4.MS5
Run Date: August 10, 2005
Run Time: 6:15:50 PM
Duration:

e
00:00:34

Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2. 5559e+000
1. 7965e+002
5 .7751e+000
1 .3255e+001
4. 0534e-002
4. 3070e-003
6. 9203e-003
1 .7077e+000
9 .5897e+000

7 .6143e+001

4.8562e+001
3.0484e+001
7. 6344e+001
2. 8335e+001
3 0484e+001
8. 1082e+001
1. 6256e+002
3. 6510e+002
4. 6634e+001
3 .4828e+002
1. 7798e+002
7. 8946e+001
8.2550e+001
1. 4134e+001
2.0841e+002
5. 9160e+001
1.7431e+002
1 .3227e+003

1. 8619e+000
4. 9803e+000
1.1031e+002
2. 8896e+000
6. 8202e+000
5. 7358e+000

becauerels
9. 4569e+010
6. 6470e+012
2. 1368e+011
4 .9042e+011

1 .4998e+009
1 5936e+008
2 5605e+008
6. 3186e+010
3 5482e+011
2. 8173e+012
1 .7968e+012
1 .1279e+012

2. 8247e+012
1 .0484e+012

1.1279e+012
3. 0000e+012
6. 0149e+012
1. 3509e+013
1. 7254e+012
1. 2887e+013
6. 5852e+012
2. 9210e+012
3. 0543e+012
5. 2297e+011
7 .7112e+012
2. 1889e+012
6. 4494e+012
4.8939e+013
6. 8889e+010
1 .8427e+011
4. 0815e+012
1 .0691e+011
2.5235e+011
2. 1222e+011

UCi/cm3

3. 8300e+000
2. 6920e+002
8. 6540e+000
1 .9862e+001
6. 0740e-002
6. 4540e-003
1 .0370e-002

2. 5590e+000
1 .4370e+001
1. 1410e+002
7 .2770e+001

4. 5680e+001
1. 1440e+002
4.2460e+001
4 .5680e+001

1. 2150e+002
2. 4360e+002
5 .4710e+002

6. 9880e+001
5. 2190e+002
2.6670e+002
1. 1830e+002
1.2370e+002
2. 1180e+001
3. 1230e+002
8. 8650e+001
2. 6120e+002
1. 9820e+003
2. 7900e+000
7 .4630e+000
1. 6530e+002
4 .3300e+000
1. 0220e+001
8 .5950e+000

EC.RADN- 1129
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Ba/cm3

1.4171e+005
9.9604e+006
3.2020e+005
7.3489e+005
2.2474e+003
2.3880e+002
3.8369e+002
9.4683e+004
5.3169e+005
4.2217e+006
2 .6925e+006
1 .6902e+006

4. 2328e+006
1. 5710e+006
1. 6902e+006
4 .4955e+006
9. 0132e+006
2 .0243e+007

2 .5856e+006

1. 9310e+007
9. 8679e+006
4 .3771e+006
4. 5769e+006
7. 8366e+005
1. 1555e+007
3 .280e+006
9 .6644e+006

7. 3334e+007
1 .0323e+005

2 .7613e+005
6. 1161e+006
1 .6021e+005

3. 7814e+005
3 1802e+005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercry
MeV

0.015

0.05

Activity
ohotons/sec

3.059e+08
5.681e+II
5.653e+13
1.478e+12
6. 434e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 .000e+00

0 .000e+00

1.826e-141
5.258e-69
8 . 410e-42

Results
Fluence Rate
MeV/cm 2 //sec
With Buildup
5 .398e-27
1. 577e-23
3.471e-21
2.407e-22
3.424e-21

Exposure Rate
mR/hr

No Buildup
0 . 000e+00
0.000e+00
1.810e-143
2.326e-71
2.240e-44

Exposure Rate
mR /hr

With Buildup
4.630e-28
5.464e-25
3.440e-23
1.064e-24
9.122e-24



Foparormaiio3b Only
DOS File: 10CS4.MS5
Run Date: August 10,
Run Time: 6:15:50 PM
Duration: 00:00:34

0 y Activity
MeV photons/sec

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

1. 670e+12
6. 493e+12
7 .296e+12
8. 770e+12
5. 431e+13
4 .230e+13
1. 940e+14
4 158e+14
3 .045e+14

3 .021e+14

2. 003e+14
1. 948e+14
3. 733e+13
6 .271e+10
9. 969e+08

1. 835e+15

2005

Fluence Rate
MeV/cm 2 /Sec
No Buildup
1. 714e-30
5. 130e-20
5.385e-16
6. 346e-12
3 .014e-09

3. 921e-07
4. 945e-05
1 . 223e-03
6. 097e-03
1. 091e-01
6. 072e-01
2. 072e+01
3. 610e+01
8. 464e-01
6 .319e-02

5.846e+01

Fluence Rate
MeV/cm2 /sec

With Buildup
6. 380e-21
5. 266e-18
1. 405e-13
3. 428e-09
1 858e-06
1. 661e-04
1 .292e-02
2 . 099e-01
7 309e-01
7. 450e+00
2 706e+01
4. 559e+02
5 .224e+02

7. 320e+00
3. 992e-01

1.021e+03

Exposure Rate
mR/hr

No Buildup
3 .404e-33
8. 118e-23
8. 239e-19
1. 045e-14
5 .320e-12
7. 438e-10
9 636e-08
2 .401e-06

1. 190e-05
2. 076e-04
1. 119e-03
3. 487e-02
5. 583e-02
1 .148e-03
7. 817e-05

9.326e-02

EC-RADN-I 129
Page 315

Exposure Rate
mR/hr

With Buildup
1 .267e-23
8.333e-21
2. 149e-16
5. 646e-12
3 .280e-09

3. 151e-07
2. 517e-05
4. 120e-04
1. 427e-03
1. 417e-02
4. 988e-02
7. 670e-01
8 .078e-01

9. 930e-03
4. 938e-04

1.651e+00

0
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1

10CS8.MS5
August 10, 2005 EC-RADN- 1129
6:18:05 PM Page316
00:00:34

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 8 hr

Geometry: 7 - Cylinder Volume - Side Shields

z

0

X

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points
X Y z

1 732.3328 cm 655.8788 cm 0 cm
24 ft 0.3 in 21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

m Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
9. 0157e-004
7 .2410e+002
1. 2372e+001
6.8135e+002
1 .5843e+001

1 .2493e+001
1 .3373e+001
2. 3530e-001
1. 3807e-002
2. 6153e-001
1. 4114e-001
1. 0170e+003
3. 1912e+002
7.6544e+002
5.5202e+003
2.1769e+003
9. 0358e+003
2. 3310e+001
4. 8402e+003
8. 2483e+001
1. 5362e+000
1. 6910e-001
8. 2216e+001
6. 7 935e+000

becquerels
3. 3358e+007
2. 6792e+013
4. 5778e+011
2. 5210e+013
5. 8618e+011
4. 6223e+011
4. 9482e+011
8.7062e+009
5. 1087e+008
9. 6766e+009
5 .2223e+009

3 .7630e+013
1 .1807e+013

2. 8321e+013
2.0425e+014
8. 0544e+013
3. 3432e+014
8 .6248e+011

1 .7909e+014
3. 0519e+012
5 .6840e+010

6. 2568e+009
3 .0420e+012
2. 5136e+011

aCi/cm3

1. 3510e-003
1. 0851e+003
1. 8540e+001
1. 0210e+003
2. 3740e+001
1.8720e+001
2. 0040e+001
3. 5260e-001
2. 0690e-002
3. 9190e-001
2. 1150e-001
1. 5240e+003
4 .7820e+002
1.1470e+003
8. 2720e+003
3. 2620e+003
1. 3540e+004
3 .4930e+001
7 .2530e+003
1 .2360e+002

2. 3020e+000
2. 5340e-001
1. 2320e+002
1. 0180e+001

Bq/cm3

4. 9987e+001
4. 0147e+007
6. 8598e+005
3 .7777e+007
8 .7838e+005
6. 9264e+005
7 .4148e+005
1. 3046e+004
7. 6553e+002
1 .4500e+004
7. 8255e+003
5. 6388e+007
1. 7693e+007
4.2439e+007
3. 0606e+008
1. 2069e+008
5. 0098e+008
1. 2924e+006
2. 6836e+008
4. 5732e+006
8. 5174e+004
9. 3758e+003
4 .5584e+006

3 .7666e+005

m
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DOS File: 10CS8.MS5
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Page 317Run Time :
Duration:

o
6:18:05 PM
00:00:34

Nuclide curies
Nd-147 2.5165e+000
Np-239 1.7024e+002
Pr-143 5.8092e+000
Pr-144 1.3182e+001
Pu-238 4.0341e-002
Pu-239 4.2883e-003
Pu-240 6.8869e-003
Pu-241 1.6990e+000
Rb-86 9.4829e+000
Rh-103m 7.5544e+001
Rh-105 4.6260e+001
Rh-106 3.0324e+001
Ru-103 7-5743e+001
Ru-105 1.5102e+001
Ru-106 3.0324e+001
Sb-127 7.8346e+001
Sb-129 8.5152e+001
Sr-89 3.6250e+002
Sr-90 4.6407e+001
Sr-91 2.5886e+002
Sr-92 6.3664e+001
Tc-99m 7.6944e+001
Te-127 8.1415e+001
Te-127m 1.4068e+001
Te-129 1.3107e+002
Te-129m 5.8759e+001
Te-131m 1.5816e+002
Te-132 1.2706e+003
Y-90 3.7431e+000
Y-91 5.1952e+000
Y-92 1.0704e+002
Y-93 2.1855e+000
Zr-95 6.7735e-002
Zr-97 4.8442e+000

becquerels
9 .3112e+010
6. 2988e+012
2. 1494e+011
4.8774e+011
1 .4926e+009
1. 5867e+008
2. 5482e+008
6 .2865e+010
3. 5087e+011
2 .7951e+012
1. 7116e+012
1. 1220e+012
2. 8025e+012
5. 5877e+011
1. 1220e+012
2 .8988e+012

3 .1506e+012

1. 3412e+013
1.7170e+012
9. 5778e+012
2. 3556e+012
2. 8469e+012
3. 0124e+012
5 .2050e+011

4. 8494e+012
2. 1741e+012
5. 8519e+012
4. 7013e+013
1. 3849e+011
1. 9222e+011
3. 9605e+012
8. 0865e+010
2. 5062e+009
1. 7924e+011

UCi /cm 3

3. 7710e+000
2 .5510e+002

8. 7050e+000
1.9753e+001
6. 0450e-002
6. 4260e-003
1. 0320e-002
2. 5460e+000
1. 4210e+001
1. 1320e+002
6.9320e+001
4. 5440e+001
1. 1350e+002
2. 2630e+001
4.5440e+001
1.1740e+002
1. 2760e+002
5. 4320e+002
6. 9540e+001
3. 8790e+002
9. 5400e+001
1. 1530e+002
1. 2200e+002
2. 080e+001
1. 9640e+002
8. 8050e+001
2 .3700e+002
1. 9040e+003
5. 6090e+000
7 .7850e+000
1. 6040e+002
3 .2750e+000
1. 0150e-001
7. 2590e+000

Ba/cm3

1 3953e+005
9. 4387e+006
3. 2208e+005
7 .3088e+005
2. 2367e+003
2 .3776e+002
3. 8184e+002
9 .4202e+004
5. 2577e+005
4. 1885e+006
2. 5648e+006
1. 6813e+006
4 .1995e+006

8 .3731e+005
1 .6813e+006
4. 3438e+006
4 .7212e+006
2. 0098e+007
2.5730e+006
1 .4352e+007
3. 5298e+006
4 .2661e+006
4. 5140e+006
7. 7996e+005
7. 2668e+006
3 .2579e+006
8 .7690e+006
7. 0448e+007
2. 0753e+005
2 .8805e+005
5. 9348e+006
1. 2117e+005
3 .7555e+003
2. 6858e+005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Enercry Activity
MeV ohotons/sec

0.015. 2
"23

0.04
0.05

2 .807e+08

5. 531e+i1
5. 309e+13
1.426e+12
6.181e+12

Fluence Rate
MeVcm2 /sec
No Buildup
0.000e+00

-0.O00e+00
1.715e-141
5.072e-69
8.080e-42

Results
Fluence Rate
MeV/cm2 /sec

with Buildup
4.953e-27
I. 536e-23
3.259e-21
2.322e-22
3.290e-21

Exoosure Rate
mR/hr

No Buildup
0.000e+00
0 . 000e+00

1. 699e-143
2. 243e-71
2.152e-44

Exposure Rate
mR/hr

With Buildup
4.248e-28
5.319e-25
3.230e-23
1.027e-24
8.764e-2 4
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DOS File: 10CS8.MS5
Run Date: August 10,
Run Time: 6:18:05 PM
Duration: 00:00:34

lo cr Activity
MeV ohotons/sec

2005
EC-RADN- 1129
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0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1. 640e+12
6. 354e+12
6. 914e+12
6 968e+12
4. 964e+13
3 .611e+13

1. 811e+14
3 .436e+14
1. 978e+14
1. 810e+14
1. 270e+14
1. 251e+14
2. 276e+13
1. 104e+ll
1. 642e+08

Fluence Rate
MeV/cm 2 /sec
No Builduo
1. 682e-30
5. 019e-20
5. 104e-16
5. 042e-12
2 .755e-09
3 .347e-07

4. 61 7 e-05
1. 01le-03
3. 961e-03
6. 538e-02
3 .850e-01

1. 330e+01
2. 202e+01
1. 490e+00
1. 041e-02

3.728e+01

Fluence Rate
MeV/cm2 /sec

With Buildup
6.264e-21
5.152e-18
1.331e-13
2.724e-09
1. 699e-06
1.418e-04
1.206e-02
1.735e-01
4.749e-01
4 . 463e+00
1.716e+01
2.927e+02
3.185e+02
1.288e+01
6. 576e-02

6.464e+02

Exposure Rate
mR/hr

No Buildup
3 342e-33
7. 943e-23
7 .808e-19

8. 302e-15
4 .862e-12

6. 349e-10
8 .997e-08

1. 984e-06
7. 731e-06
1 .244e-04

7 .096e-04

2. 238e-02
3 .404e-02

2. 02le-03
1. 288e-05

5.931e-02

Exposure Rate
mR/hr

With Buildup
1.244e-23
8 .154e-21

2 .037e-16

4. 485e-12
2 .998e-09

2. 690e-07
2 .350e-05
3. 405e-04
9. 269e-04
8. 488e-03
3 162e-02
4. 924e-01
4. 926e-01
1. 748e-02
8. 136e-05

1. 044e+00TOTALS: 1.347e+15
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Pennsylvania Power & Light Co.

1
10CS16.MS5 EC-RADN-1129
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6:13:07 PM
00; 00 :34

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 16 hr
Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

z

i

Dose Points
x Y

# 1 732.3328 cm 655.8788 cm
24 ft 0.3 in 21 ft 6.2 in

z
0 cm

0.0 in

ý-ýýýX

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
8. 9557e-004
7. 1716e+002
2. 1922e-001
6. 6280e+002
1. 5582e+001
1. 0457e+001
1. 3233e+001
2 3270e-001
1. 3674e-002
2 .5819e-001
1. 3981e-001
1. 0070e+003
3. 1051e+002
7 .5810e+002

5. 3154e+003
1 .4047e+003
6. 8536e+003
4. 1335e-002
2. 0714e+003
1. 5749e+002
3 .7097e-001
4 5900e-003
7 .4875e+001
6. 7 334e+000

beccquerels
3.3136e+007
2. 6535e+013
8 .1112e+009

2. 4524e+013
5. 7655e+011
3 .8692e+0l1

4 .8963e+0l1

8 .6099e+009

5 .0593e+008

9. 5532e+009
5. 1729e+009
3 .7260e+013
1. 1489e+013
2 .8050e+013

1 .9667e+014

5.1976e+013
2. 5358e+014
1. 5294e+009
7. 6643e+013
5. 8272e+012
1. 3726e+010
1. 6983e+008
2. 7704e+012
2. 4914e+011

LCi /cm 3

1. 3420e-003
1. 0747e+003
3. 2850e-001
9.9320e+002
2 .3350e+001
1. 5670e+001
1. 9830e+001
3 .4870e-001
2. 0490e-002
3. 8690e-001
2. 0950e-001
1. 5090e+003
4.6530e+002
1. 1360e+003
7. 9650e+003
2. 1050e+003
1.0270e+004
6. 1940e-002
3. 1040e+003
2. 3600e+002
5. 5590e-001
6. 8780e-003
1.1220e+002
1. 0090e+001

Bq/cm 3

4.9654e+001
3. 9762e+007
1. 2155e+004
3. 6748e+007
8. 6395e+005
5. 7979e+005
7. 3371e+005
1 .2902e+004

7 .5813e+002

1. 4315e+004
7 .7515e+003
5. 5833e+007
1.7216e+007
4.2032e+007
2.9470e+008
7.7885e+007
3 7999e+008
2 .2918e+003

1 .1485e+008

8. 7320e+006
2. 0568e+004
2 .5449e+002

4. 1514e+006
3. 7333e+005
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Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.4405e+000
1.5282e+002
5.8479e+000
1.3044e+001
3.9954e-002
4.2516e-003
6.8202e-003
1.6824e+000
9.2760e+000
7. 4412e+001
4. 0387e+001
3. 0010e+001
7 .4608e+001
4 .2897e+000
3. 0010e+001
7 .3074e+001
2. 3364e+001
3 .5729e+002
4 .5960e+001
1. 4301e+002
8. 1482e+000
7 .2740e+001
7. 8813e+001
1. 3927e+001
7. 9280e+001
5 .7865e+001
1 .3020e+002
1. 1718e+003
7 .2206e+000
5. 4462e+000
3. 9206e+001
1 .2499e+000

6 .6801e+000
3 4555e+000

becauerels
9. 0297e+010
5. 6544e+012
2 .1637e+01i

4. 8263e+011
1. 4783e+009
1. 5731e+008
2. 5235e+008
6 .2247e+010

3 .4321e+011
2 .7533e+012
1. 4943e+012
1. 1104e+012
2. 7605e+012
1. 5872e+01l
1. 1104e+012
2. 7037e+012
8. 6445e+011
1. 3220e+013
1 7005e+012
5. 2914e+012
3 .0148e+011

2 .6914e+012

2. 9161e+012
5.1531e+011
2. 9334e+012
2. 1410e+012
4. 8173e+012
4. 3358e+013
2. 6716e+011
2. 0151e+011
1 .4506e+012

4 .6247e+010

2. 4716e+O0!
1. 2785e+011

UCi/cm3

3. 6570e+000
2 .2900e+002
8 .7630e+000
1.9546e+001
5 9870e-002
6. 3710e-003
1. 0220e-002
2. 5210e+000
1. 3900e+001
1. 1151e+002
6. 0520e+001
4 .4970e+001
1. 1180e+002
6. 4280e+000
4.4970e+001
1. 0950e+002
3 .5010e+001

5. 3540e+002
6.8870e+001
2.1430e+002
1. 2210e+001
1. 0900e+002
1. 1810e+002
2.0870e+001
1 .1880e+002

8. 6710e+001
1. 9510e+002
1. 7560e+003
1. 0820e+001
8 .1610e+000

5. 8750e+001
1. 8730e+000
1. 0010e+001
5. 1780e+000

Ba/cm3

1. 3531e+005
8 .4730e+006
3 .2423e+005
7 .2322e+005
2 .2152e+003
2 .3573e+002
3 .7814e+002
9 .3277e+004

5. 1430e+005
4. 1257e+006
2 .2392e+006
1. 6639e+006
4. 1366e+006
2 .3784e+005

1.6639e+006
4. 0515e+006
1. 2954e+006
1. 9810e+007
2 .5482e+006

7. 9291e+006
4. 5177e+005
4. 0330e+006
4. 3697e+006
7. 7219e+005
4. 3956e+006
3 .2083e+006

7 .2187e+006
6. 4972e+007
4. 0034e+005
3. 0196e+005
2 .1738e+006
6 .9301e+004
3. 7037e+005
1. 9159e+005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercwy ActiVity
MeV photons/sec

0.015 2.468e+08U 5.265e+i1
4.881e+13

0.04 1.362e+12
0.05 5.701e+12

Fluence Rate
MeV/cm2 /sec
No Buildup
0 .000e+00

0 .000e+00

1.576e-141
4. 845e-69
7 .452e-42

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
4 .354e-27
1.462e-23
2.996e-21
2 .218e-22
3. 034e-21

Exposure Rate
mR/hr

No Buildup
0.000e+00
0.000e+00
1.562e-143
2. 143e-71
1.985e-44

Exposure Rate
mR/hr

With Buildup
3.734e-28
5 .063e-25
2.969e-23
9.809e-25
8.083e-24
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Q Activity
MeV photons/sec
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0 06
0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1. 581e+12
6 .089e+12

6 .221e+12
6. 480e+12
4 .384e+13
3 .051e+13

1. 682e+14
2. 576e+14
1 . 568e+14
1. 349e+14
7 040e+13
6. 324e+13
1. 041e+13
2. 075e+11
4 . 458e+06

Fluence Rate
MeV/cm2 /sec
No Buildup

1 .622e-30

4 .810e-20

4. 592e-16
4. 689e-12
2 .433e-09
2. 829e-07
4. 288e-05
7. 578e-04
3 .140e-03

4 .874e-02
2. 134e-01
6 .728e+00
1. 007e+01
2. 801e+00
2 .826e-04

Fluence Rate
MeV/cm 2 /sec

With Buildup
6. 040e-21
4. 938e-18
1. 198e-13
2 533e-09
1 500e-06
1. 198e-04
1. 120e-02
1. 300e-01
3 765e-01
3. 327e+00
9. 510e+00
1. 480e+02
1. 457e+02
2. 422e+01
1 785e-03

Exposure Rate
mR/hr

No Buildup
3 .222e-33
7. 612e-23
7. 025e-19
7 .722e-15
4. 294e-12
5. 366e-10
8. 356e-08
1. 487e-06
6 .130e-06

9 .270e-05
3 .934e-04
1. 132e-02
1. 558e-02
3. 800e-03
3 .496e-07

Exposure Rate
mR/hr

With Buildup
1 .200e-23
7. 814e-21
1. 833e-16
4 .172e-12

2 . 648e-09
2 .273e-07
2. 182e-05
2. 552e-04
7. 349e-04
6 .327e-03

1. 753e-02
2. 490e-01
2. 254e-01
3 .286e-02
2. 208e-06

TOTALS: 1.013e+15 1. 987e+01 3 .313e+02 3 .119e-02 5. 321e-01
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6:14:43 PM
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 24 hr

Geometry: 7 - Cylinder Volume - Side Shields

*1~
I'

I,

I'

Ii
II

II

II

II

z

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points
x

# 1 732.3328 cm
24 ft 0.3 in

Y z
655.8788 cm 0 cm

21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
8.8956e-004
7. 1022e+002
3. 8859e-003
6 .4458e+002
1. 5322e+001
8. 7555e+000
1. 3100e+001
2. 3010e-001
1.3540e-002
2. 5486e-001
1. 3841e-001
9. 9634e+002
3 .0210e+002
7. 5076e+002
5 .1178e+003
1 .2913e+003
5. 2012e+003
7. 3274e-005
8 .8689e+002

2 .2029e+002
8. 9624e-002
1. 2459e-004
6.8135e+001
6. 6640e+000

Library : Grove
beccruerels gCi/cm 3

3.2914e+007 1.3330e-003
2.6278e+013 1.0643e+003
1.4378e+008 5.8230e-003
2.3850e+013 9.6590e+002
5.6692e+011 2.2960e+001
3.2395e+C1l 1.3120e+001
4.8469e+011 1.9630e+001
8.5136e+009 3.4480e-001
5.0099e+008 2.0290e-002
9.4297e+009 3.8190e-001
5.1210e+009 2.0740e-001
3.6864e+013 1.4930e+003
1.1178e+013 4.5270e+002
2.7778e+013 1.1250e+003
1.8936e+014 7.6690e+003
4.7778e+013 1.9350e+003
1.9245e+014 7.7940e+003
2.7111e+006 1-0980e-004
3.2815e+013 1.3290e+003
8.1507e+012 3.3010e+002
3.3161e+009 1.3430e-001
4.6099e+006 1.8670e-004
2.5210e+012 1.0210e+002
2.4657e+011 9.9860e+000

BS/cm3

4 9321e+001
3. 9377e+007
2.1545e+002
3. 5738e+007
8. 4952e+005
4 .8544e+005

'7. 2631e+005
1 .2758e+004
7. 5073e+002
1 .4130e+004
7. 6738e+003
5. 5241e+007
1. 6750e+007
4. 1625e+007
2 .8375e+008
7.1595e+007
2. 8838e+008
4. 0626e+000
4. 9173e+007
1 .2214e+007
4. 9691e+003
6. 9079e+000
3. 7777e+006
3 .6948e+005
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ýDOS File: IOCS24.MS5
Run Date: August 10, 2005
Run Time: 6:14:43 PM
IDuration: 00:00:34

AM Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2 3664e+000
1.3720e+002
5. 8552e+000
1. 2913e+001
3 9567e-002
4. 2142e-003
6. 7601e-003
1 .6663e+000
9. 0691e+000
7. 3281e+001
3. 4541e+001
2. 9703e+001
7. 3474e+001
1. 2186e+000
2. 9703e+001
6.8135e+001
6. 4098e+000
3 5222e+002
4 .5513e+001
7. 9013e+001
1. 0424e+000
6. 8335e+001
7. 6077e+001
1. 3794e+001
5. 8232e+001
5.6931e+001
1. 0717e+002
1 .0811e+003
1 .0357e+001
5. 5503e+000
1. 0424e+001
7.1472e-001
6.5940e+000
2.4651e+000

beccmuerels
8.7556e+010
5.0766e+012
2.1664e+011
4.7776e+011
1.4640e+009
1.5593e+008
2.5013e+008
6.1655e+010
3.3556e+011
2.7114e+012
1 .2780e+012
1. 0990e+012
2 .7185e+012

4. 5087e+010
1. 0990e!+012
2. 5210e+012
2. 3716e+011
1. 3032e+013
1. 640e+012
2.9235e+012
3 .8568e+010

2. 5284e+012
2.8148e+012
5. 1037e+01!
2.1546e+012
2. 1064e+012
3. 9655e+012
4. 0000e+013
3. 8321e+011
2.0536e+011
3. 8568e+011
2. 6445e+010
2. 4398e+011
9. 1211e+010

UCi/cm3

3. 5460e+000
2. 0560e+002
8 7740e+000
1.9349e4001
5. 9290e-002
6. 3150e-003
1. 0130e-002
2.4970e+000
1. 3590e+001
1 .0981e+002

5. 1760e+001
4. 4510e+001
1 .1010e+002

1. 8260e+000
4. 4510e+001
1. 0210e+002
9 .6050e+000

5.2780e+002
6. 8200e+001
1 .840e+002

1.5620e+000
1.0240e+002
1. 1400e+002
2. 0670e+001
8 7260e+001
8 5310e+001
1. 6060e+002
1. 6200e+003
1 .5520e+001

8. 3170e+000
1. 5620e+001
1 .0710e+000

9. 810e+000
3 .6940e+000

EC-RADN- 1129
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Bq/cm3

1. 3120e+005
7. 6072e+006
3 .2464e+005
7 .1592e+005

2. 1937e+003
2. 3366e+002
3 .7481e+002

9. 2389e+004
5. 0283e+005
4 .0630e+006

1 .9151e+006

1. 6469e+006
4. 0737e+006
6 .7562e+004
1. 6469e+006
3. 7777e+006
3 .5539e+005

1. 9529e+007
2.5234e+006
4. 3808e+006
5. 7794e+004
3 .7888e+006
4. 2180e+006
7. 6479e+005
3 .2286e+006

3. 1565e+006
5 .9422e+006

5 9940e+007
5. 7424e+005
3. 0773e+005
5. 7794e+005
3. 9627e+004
3. 6560e+005
1. 3668e+005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercrv Activity
MeV photons/sec

0.015

0.05

2 .263e+08
5. 017e+11
4. 537e+13
1. 308e+12
5. 260e+12

Fluence Rate
MeV/cm 2 /sec
No BuilduQ

0 .000e+00

0 .000e+00

1.465e-141
4 .653e-69

6.876e-42

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
3.992e-27
1.393e-23
2.785e-21
2. 130e-22
2.800e-21

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 .000e+00

1.452e-143
2.058e-71
1.832e-44

Exposure Rate
mR/hr

With Buildup
3.424e-28
4. 824e-25
2 .760e-23
9.418e-25
7.458e-24



FoPaformatioI Only
DOS File: !0CS24.MS5

Run Date: August 10,
Run Time: 6:14:43 PM
Duration: 00:00:34

Q gy Activity
MeV photons/sec

0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1. 526e+12
5. 840e+12
5. 607e+12
6 182e+12
3 967e+13
2. 786e+13
1. 595e+14
1 995e+14
1 .485e+14
1 .208e+14
4 .786e+13
3 909e+13
5. 424e+12
2 902e+11
1 210e+05

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
1. 566e-30
4. 614e-20
4 139e-16
4. 473e-12
2 .202e-09

2 .583e-07

4 .067e-05
5. 871e-04
2. 974e-03
4 .366e-02
1. 451e-01
4 .158e+00

5. 246e+00
3 .917e+00

7. 670e-06

1.351e+01

Fluence Rate
MeV/cm 2 /sec
With Builduw
5. 829e-21
4. 736e-18
1 .080e-13

2 .417e-09

1. 358e-06
1. 094e-04
1. 062e-02
1.007e-01
3. 566e-01
2 . 980e+00
6. 466e+00
9. 147e+01
7. 591e+01
3 .387e+01
4 .845e-05

2.112e+02

Exposure Rate
mR/hr

No Buildup
3 .10e-33
7 .301e-23
6 332e-19
7. 366e-15
3. 886e-12
4. 900e-10
7 .923e-08
1 .152e-06

5. 805e-06
8 304e-05
2. 675e-04
6. 996e-03
8. 112e-03
5. 314e-03
9 .489e-09

2. 078e-02

EC-RADN- 1129
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Exposure Rate
m_/hr

With Buildup
1 .158e-23

7 .495e-21
1. 652e-16
3. 979e-12
2 396e-09
2. 076e-07
2. 070e-05
1. 977e-04
6. 960e-04
5. 668e-03
1. 192e-02
1. 539e-01
1. 174e-01
4 .596e-02

5. 994e-08

3.357e-01TOTALS: 8.602e+14
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 48 hr

Geometry: 7 - Cylinder Volume - Side Shields

II

II

II
II
II

z

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points

a

x
# 1 732.3328 cm

24 ft 0.3 in

Y z
655.8788 cm 0 cm

21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensitv
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

0

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
8. 7088e-004
6 .9001e+002

2. 1635e-008
5. 9293e+002
1. 4568e+001
5. 1365e+000
1 2693e+001
2. 2256e-001
1 .3153e-002
2. 4511e-001
1. 3440e-001
9. 6697e+002
2 .7828e+002
7 .2940e+002
4 .5653e+003

1.0130e+003
2 .2703e+003
4. 0854e-013
6. 9537e+001
3 .4915e+002
1. 2626e-003
2. 4918e-009
5. 1452e+001,
6. 4692e+000

Library : Grove
becuuerels UCi/cm3

3.2222e+007 1.3050e-003
2.5531e+013 1.0340e+003
8.0050e+002 3.2420e-008
2.1938e+013 8.8850e+002
5.3902e+011 2,1830e+001
1.9005e+011 7.6970e+000
4.6963e+011 1.9020e+001
8.2346e+009 3.3350e-001
4.8667e+008 1.97i0e-002
9.0692e+009 3.6730e-001
4.9729e+009 2.0140e-001
3.5778e+013 1.4490e+003
1.0296e+013 4.1700e+002
2.6988e+013 1.0930e+003
1.6891e+014 6.8410e+003
3.7482e+013 1.5180e+003
8.4001e+013 3.4020e+003
1.5116e-002 6.1220e-013
2.5729e+012 1.0420e+002
1.2919e+013 5.2320e+002
4.6716e+007 1.8920e-003
9.2198e+001 3.7340e-009
l.9037e+012 7.7100e+001
2.3936e+011 9.6940e+000

BF/cm3

4.8285e+001
3.8257e+007
1.1995e-003
3.2874e+007
8. 0771e+005
2. 8479e+005
7. 0374e+005
1. 2339e+004
7 .2927e+002
1. 3590e+004
7. 4518e+003
5. 3613e+007
1. 5429e+007
4.0441e+007
2. 5312e+008
5. 6166e+007
1 .2587e+008
2 2651e-008
3. 8554e+006
1. 9358e+007
7. 0004e+001
1. 3816e-004
2. 8527e+006
3. 5868e+005

40
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DOS File: 10CS48.MS5
Run Date: August 30, 2005
kun Time: 4:23:05 PM
; 0 ion: 00:00:34

w Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2 1582e+000
9 9300e+001
5. 7358e+000
1. 2511e+001
3. 8432e-002
4. 1021e-003
6. 5633e-003
1. 6183e+000
8 .4885e+000

6. 9886e+001
2. 1061e+001
2. 8796e+001
7.0071e+001
2 .7921e-002
2. 8796e+001
5. 5276e+001
1.3233e-001
3 .3747e+002
4. 4198e+001
1. 3320e+001
2. 1855e-003
5. 2653e+001
6.5533e+001
1. 3380e+001
4. 7027e+001
5.4175e+001
5. 9787e+001
8.4885e+002
1 .7931e+001
5. 5062e+000
1. 1752e-001
1. 3373e-001
6 .3357e+000
8. 9490e-001

becquerels
7 9852e+010
3. 6741e+012
2. 1222e+011
4. 6292e+011
1. 4220e+009
1. 5178e+008
2. 4284e+008
5. 9877e+010
3. 1408e+011
2. 5858e+012
7 .7926e+011
1. 0654e+012
2. 5926e+012
1. 0331e+009
1. 0654e+012
2. 0452e+012
4. 8963e+009
1 .2487e+013

1. 6353e+012
4. 9284e+011
8.0865e+00 7

1. 9482e+012
2. 4247e+012
4. 9507e+011
1. 7400e+012
2.0045e+012
2. 2121e+012
3. 1408e+013
6. 6346e+011
2.0373e+011
4 .3482e÷009

4. 9482e+009
2. 3442e+011
3. 3111e+010

gCi/cm3

3 .2340e+000
1 .4880e+002
8 .5950e+000

1. 8748e+001
5 .7590e-002

6. 1470e-003
9. 8350e-003
2. 4250e+000
1.2720e+001
1. 0472e+002
3. 1560e+001
4. 3150e+001
1. 0500e+002
4 .1840e-002

4 .3150e+001

8. 2830e+001
1.9830e-001
5.0570e+002
6. 6230e+001
1. 9960e+001
3 .2750e-003
7 .8900e+001
9. 8200e+001
2.0050e+001
7.0470e+001
8.1180e+001
8.9590e+001
1.2720e+003
2 .6870e+001
8. 2510e+000
1. 7610e-001
2 .0040e-001

9. 4940e+000
1. 3410e+000

EC-RADN- 1129
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Ba/cm3

S.1966e+005
5 .5056e+006

3. 1802e+005
6. 9368e+005
2. 1308e+003
2. 2744e+002
3. 6390e+002
8.9725e+004
4. 7064e+005
3. 8748e+006
1. 1677e+006
1. 5966e+006
3 .8850e+006

1. 5481e+003
1 .5966e+006

3 .0647e+006

7 .3371e+003

1. 8711e+007
2 .4505e+006
7. 3852e+005
1. 2117e+002
2 .9193e+006

3. 6334e+006
7. 4185e+005
2. 6074e+006
3. 0037e+006
3. 3148e+006
4. 7064e+007
9. 9419e+005
3. 0529e+005
6. 5157e+003
7 .4148e+003

3. 5128e+005
4 .9617e+004

0s

Buildup
The material reference is Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Energy Activity
MeV photons/sec

0.015 2.004e+08
2 4.269e+11

3.724e+13
.04 1.177e+12

0.05 4.132e+12

Fluence Rate
MeV/cm2 /sec
No Buildup
0. 000e+00
0. 000e+00

1.203e-141
4.186e-69
5. 401e-42

Results
Fluence Rate
MeV/cm /sec
With Buildup

3. 536e-27
1.185e-23
2.286e-21
1.916e-22
2.199e-21

Exposure Rate
mR./hr

No Buildup
0.000e+00
0.000e+00
1.192e-143
1.851e-71
1.439e-44

Exposure Rate
mR/hr

With Buildup
3. 033e-28
4.106e-25
2 .266e-23
8. 473e-25
5.858e-24
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Run Date: August 30, 2005
Run Time: 4:23:05 PM
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Duration: 00:00:34

W Activity
MeV photons/sec

0.06 1.378e+12
0.08 5.173e+12
0.1 4.129e+12
0.15 5.278e+12
0.2 3 .076e+13
0.3 2.414e+13
0.4 1.404e+14
0.5 9.975e+13
0.6 1.296e+14
0.8 9 .702e+13
1.0 2.769e+13
1.5 2.276e+13
2.0 1.720e+12
3 .0 4 .600e+11
4.0 2.420e+00

TOTALS: 6.332e+14

Fluence Rate
MeV/cm2 /sec
No Buildup
1. 414e-30
4. 087e-20
3 .047e-16

3. 819e-12
1 .707e-09
2. 238e-07
3. 580e-05
2. 935e-04
2. 594e-03
3. 505e-02
8. 395e-02
2. 422e+00
1. 664e+00
6. 209e+00
1 534e-10

1.042e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup
5. 264e-21
4 .195e-18

7. 949e-14
2. 063e-09
1. 053e-06
9. 479e-05
9. 350e-03
5. 036e-02
3 .ll0e-01

2 393e+00
3. 741e+00
5. 327e+01
2. 407e+01
5.369e+01
9.691e-10

1. 375e+02

Exposure Rate
mR/hr

No Builduo
2 .808e-33

6 . 467e-23
4 .662e-19

6 .289e-15

3 .013e-12

4. 245e-10
6. 975e-08
5 .761e-07
5.063e-06
6.667e-05
1.548e-04
4. 075e-03
2. 573e-03
8.423e-03
1.898e-13

1.530e-02

Exposure Rate
mR/hr

With BuilduP
1. 046e-23
6. 639e-21
1. 216e-16
3. 397e-12
1. 858e-09
1. 798e-07
1. 822e-05
9. 885e-05
6. 071e-04
4. 551e-03
6. 896e-03
8. 963e-02
3 .722e-02

7. 284e-02
1. 199e-12

2.119e-01

0I

0I
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 96 hr

Geometry: 7 - Cylinder Volume - Side Shields

II

II

IL

'I
I'

'I
II

II

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points
x

# 1 732.3328 cm
24 ft 0.3 in

y z
655.8788 cm 0 cm

21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

x×

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
8.3484e-004
6.5087e+002

5.0164e+002
1. 3173e+001
1. 7678e+000
1. 1912e+001
2. 0814e-001
1 .2399e-002
2. 2669e-001
1 .2666e-001
9. 109.2e+002
2. 3617e+002
6 .8803e+002

3. 6283e+003
6.2456e+002
4.3257e+002

4.2736e-001
4.4251e+002
2.5079e-007

2.9316e+001
6.0935e+000

becquerels
3.0889e+007
2.4082e+013

1. 8561e+013
4.8741e+011
6. 5408e+010
4. 4074e+011
7 .7013e+009
4. 5877e+008
8. 3877e+009
4. 6865e+009
3. 3704e+013
8.7383e+012
2.5457e+013
1.3425e+014
2.3109e+013
1.6005e+013

1.5812e+010
1.6373e+013
9.2791e+003

1.0847e+012
2. 2 546e+011

UCi/cm 3

1.2510e-003
9.7533e+002

7.5170e+002
1 .9740e+001
2. 6490e+000
1. 7850e+001
3. 1190e-001
1. 8580e-002
3. 3970e-001
1. 8980e-001
1.3650e+003
3. 5390e+002
1 .0310e+003
5.4370e+003
9.3590e+002
6.4820e+002

6.4040e-001
6.6310e+002
3.7580e-007

4.3930e+001
9.1310e+000

Ba/cm3

4.6287e+001
3.6087e+007

2 .7813e+007
7 .3038e+005
9. 8013e+004
6. 6045e+005
1. 540e+004
6. 8746e+002
1. 2569e+004
7.0226e+003
5. 0505e+007
1. 3094e+007
3. 8147e+007
2 .0117e+008

3 .4628e+007

2 .3983e+007

2.3695e+004
2.4535e+007
1.3905e-002

1.6254e+006
3.3785e+005



FoPadormatiok Only
DOS File: 10CS96.MS5
RZun Date: August 10, 2005
Run Time: 6:18:40 PM
Duration: 00:00:33

qw Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb- 86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 7938e+000
5 .1986e+001
5. 1792e+000
1. 1742e+001
3. 6263e-002
3 .8806e-003
6 .1909e-003
1.5262e+000
7.4342e+000
6 .3650e+001
7 .7545e+000
2 .7061e+001
6 3818e+001
1 .4661e-005
2 .7061e+001
3 .6377e+001
5. 6450e-005
3.0971e+002
4. 1689e+001
3.7858e-001
9.6030e-009
3.0057e+001
4.7214e+001
1.2559e+001
4.2403e+001
4.9036e+001
1.8605e+001
5.2326e+002
2.7047e+001
5.1065e+000
9.7632e-006
4.6800e-003
5.8486e+000
1.1785e-001

becquerels
6. 6371e+010
1. 9235e+012
1. 9163e+011
4. 3444e+011
1. 3417e+009
1 .4358e+008
2 .2906e+008

5.6470e+010
2. 7506e+011
2. 3550e+012
2. 8692e+011
1 0012e+012
2. 3613e+012
5. 4247e+005
1 .0012e+012

1. 3459e+012
2. 0887e+006
1. 1459e+013
1. 5425e+012
1 .4008e+010
3.5531e+002
1.1121e+012
1. 7469e+012
4. 6469e+011
1. 5689e+012
1. 8143e+012
6.8840e+011
1. 9361e+013
1. 0007e+012
1. 8894e+011
3. 6124e+005
1.7316e+008
2.1640e+011
4.3605e+009

aCi/cm
3

2. 6880e+000
7 .7900e+001
7 .7610e+000
1. 7595e+001
5 .4340e-002

5 .8150e-003
9. 2770e-003
2 .2870e+000
1.1140e+001
9.5378e+001
1. 1620e+001
4. 0550e+001
9 .5630e+001
2.1970e-005
4. 0550e+001
5 .4510e+001

8 .4590e-005
4. 6410e+002
6. 2470e+001
5. 6730e-001
1 .4390e-008
4.5040e+001
7. 0750e+001
1.8820e+001
6. 3540e+001
7 .3480e+001
2. 7880e+001
7. 8410e+002
4.0530e+001
7. 6520e+000
1.4630e-005
7.0130e-003
8.7640e+000
1.7660e-001
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Bq/cm3
9. 9456e+004
2. 8823e+006
2. 8716e+005
6. 5101e+005
2. 0106e+003
2. 1516e+002
3 .4325e+002
8 4619e+004
4. 1218e+005
3. 5290e+006
4 .2994e+005

1. 5003e+006
3 .5383e+006

8. 1289e-001
1 .5003e+006

2 0169e+006
3. 1298e+000
1. 7172e+007
2. 3114e+006
2. 0990e+004
5. 3243e-004
1. 6665e+006
2. 6178e+006
6. 9634e+005
2 .3510e+006
2 .7188e+006
1. 0316e+006
2. 9012e+007
1. 4996e+006
2. 8312e+005
5. 4131e-001
2. 5948e+002
3 .2427e+005

6. 5342e+003

0l

Buildup
The material reference is . Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercy Activity
MeV photons/sec

0.015

0.05

1. 846e+08
3. 184e+11
2 .613e+13

9 .983e+ii

2. 549e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 . O00e+00
0.O00e+00

8.440e-142
3. 551e-69
3. 3 32e-42

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

3. 257e-27
8.839e-24
1 .604e-21

1.625e-22
1.357e-21

Exposure Rate
mR/hr

No Buildup
0.O00e+00
0. O00e+00

8. 365e-144
1.570e-71
8.877e-45

Exposure Rate
mR/hr

With Buildup
2.794e-28
3.062e-25
1. 590e-23
7.188e-25
3.614e-24
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DOS File: 10CS96.MS5
Run Date: August 10,
Run Time: 6:18:40 PM
Duration: 00:00:33

Activity
MeV photons/sec

0.06
0.08
0.1

0 .15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0

1. 140e+12
4. 101e+12
2 .279e+12
3 .932e+12
1. 921e+13
1. 985e+13

J. 112e+14
3 .584e+13

1. 034e+14
7 308e+13
1 888e+13
2. 066e+13
9. 322e+11
5.830e+ii

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
1 169e-30
3 240e-20
1 .682e-16

2 .845e-12
1. 066e-09
1. 840e-07
2. 835e-05
1 .055e-04

2.070e-03
2.640e-02
5.722e-02
2.198e+00
9.017e-01
7.869e+00

1.105e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup
4. 353e-21
3 326e-18
4. 388e-14
1 .537e-09

6. 573e-07
7. 793e-05
7. 406e-03
1. 809e-02
2. 481e-01
1. 802e+00
2. 550e+00
4. 836e+01
1. 305e+01
6. 805e+01

1.341e+02

Exposure Rate
mR/hr

No Buildup
2 . 323e-33
5 .127e-23

2. 573e-19
4 .685e-15
1 .882e-12

3. 490e-10
5. 525e-08
2. 070e-07
4. 040e-06
5. 022e-05
1. 055e-04
3 . 698e-03
1. 394e-03
1. 068e-02

1.593e-02
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Exposure Rate
mR/hr

With Buildup
8.647e-24
5.263e-21
6.713e-17
2. 531e-12
1 .160e-09

1. 478e-07
1. 443e-05
3. 552e-05
4. 844e-04
3 . 428e-03
4 .700e-03
8. 136e-02
2. 018e-02
9. 232e-02

2.025e-01TOTALS: 4.451e+14

0

0
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6:15:17 PM
00:00:33

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 240 hr
Geometry: 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points
x Y z

# 1 732.3328 cm 655.8788 cm 0 cm
24 ft 0.3 in 21 ft 6.2 in 0.0 in

Shields
shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
7.3474e-004
5.4595e+002

3.0384e+002
9.7298e-000
7.2073e-002
9.8566e+000
1.7030e-001
1. 0404e-002
1.7945e-001
1. 061le-001
7 .6010e+002

1.4435e+002
5. 7711e+002
1 .8172e+003

1 .4628e+002

2. 9923e+000

9.9233e-008
3.4301e+002

5.4241e+000
5.0691e+000

becquerels
2.7185e+007
2.0200e+013

1 .1242e+013

3 6000e+011
2 .6667e+009

3. 6469e+011
6. 3013e+009
3 .8494e+008

6. 6396e+009
3. 9260e+009
2. 8124e+013
5. 3408e+012
2. 1353e+013
6 .7235e+013
5. 4124e+012
1 .1072e+011

3.6716e+003
1.2691e+013

2.0069e+011
1.8756e+011

UCi/cm3

1.1010e-003
8.1810e+002

4.5530e+002
1. 4580e+001
1. 0800e-001
1. 4770e+001
2 .5520e-001

1. 5590e-002
2. 6890e-001
1 .5900e-001

1. 1390e+003
2. 1630e+002
8 6480e+002
2 .7230e+003
2. 1920e+002
4. 4840e+000

1.4870e-007
5.1400e+002

8.1280e+000
7.5960e+000

B a/ cm3

4.0737e+001
3.0270e+007

1.6846e+007
5.3946e+005
3.9960e+003
5.4649e+005
9.4424e+003
5.7683e+002
9. 9493e+003
5.8830e+003
4 .2143e+007
8 .0031e+006

3 .1998e+007

1 .0075e+008
8 .1104e+006

1. 6591e+005

5.5019e-003
1.9018e+007

3.0074e+005
2.8105e+005

e
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DOS File: 10CS240.MS5
Run Date: August 10, 2005
Run Time: 6:15:17 PM
Duration: 00:00:33

Nuclide
Nd-147
Np--239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-2 4 1

Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 0310e+000
7. 4608e+000
3. 3147e+000
9 .7156e+000
3. 0457e-002
3. 2673e-003
5. 1972e-003
1 .2800e+000

4. 9950e+000
4 .8062e+001

3 .8699e-001

2.2463e+001
4.8189e+001
2.1235e-015
2.2463e+001
1.0364e+001
4.3784e-015
2.3944e+002
3.4982e+001
8.6954e-006

5. 5609e+000
2. 0294e+001
1. 0277e+001
3 .1452e+001

3 .6370e+001

5 .6056e-001
1 .2259e+002
3 .2559e+001
3. 9934e+000

2.0060e-007
4.6006e+000
2.6934e-004

beccnuerels
3.8148e+010
2 .7605e+011
1 .2264e+011

3 .5948e+011

1. 1269e+009
1 .2089e+008

1.9230e+008
4. 7358e+010
1. 8482e+011
1. 7783e+012
1. 4319e+010
8. 3112e+011
1. 7830e+012
7 .8568e-005

8 3112e+011
3. 8346e+011
1. 6200e-004
8. 8593e+012
1. 2943e+012
3 .2173e+005

2. 0575e+011
7. 5087e+011
3.8025e+011
1. 1637e+012
1. 3457e+012
2. 0741e+010
4. 5358e+012
1. 2047e+012
1.4775e+011

7.4223e+003
1.7022e+011
9.9655e+006

UCi/cm3

1. 5450e+000
S.1180e+001
4. 9670e+000
1 .4559e+001
4. 5640e-002
4 .8960e-003

7. 7880e-003
1. 9180e+000
7 4850e+000
7 .2020e+001
5 .7990e-001
3 .3660e+001
7. 2210e+001
3. 1820e-015
3 .3660e+001
1. 5530e+001
6. 5610e-015
3. 5880e+002
5. 2420e+001
1. 3030e-005

8. 3330e+000
3. 0410e+001
1. 5400e+001
4. 7130e+001
5 .4500e+001
8. 4000e-001
1. 8370e+002
4. 8790e+001
5. 9840e+000

3.0060e-007
6.8940e+000
4.0360e-004
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Bq/ cm 3

5. 7165e+004
4. 1366e+005
1 .8378e+005

5. 3868e+005
1. 6887e+003
1. 8115e+002
2. 8816e+002
7. 0966e+004
2. 7695e+005
2 .6647e+006

2. 1456e+004
1 .2454e+006
2. 6718e+006
1. 1773e-010
1 .2454e+006
5.7461e+005
2.4276e-010
1. 3276e+007
1.9395e+006
4.821!e-001

3 .0832e+005

1. 1252e+006
5. 6980e+005
1 .7438e+006

2. 0165e+006
3. 1080e+004
6 .7969e+006
1. 8052e+006
2 .2141e+005

1.1122e-002
2. 5508e+005
1.4933e+001

0s

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Energy Activity
MeV photons/sec

0.015

0.05

1. 534e+08
1 .737e+ii
1. 089e+13
6. 965e+ii
6. 017e+ii

Fluence Rate
MeV/cm2 /sec
No Buildup
0.000e+00
0.000e+00

3.517e-142
2.477e-69
7 .865e-43

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

2. 707e-27
4.824e-24
6.685e-22
1.134e-22
3.202e-22

Exposure Rate
mR/hr

No Buildup
0 .O00e+00

0.000e+O0
3.485e-144
1.096e-71
2. 095e-45

Exposure Rate
mR/hr

With Buildup
2.322e-28
1.671e-25
6.625e-24
5.015e-25
8.531e-25
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Run Date: August 10,
Iun Time: 6:15:17 PM

juton: 00:00:33

Activits
MeV photons/sec

2005 EC-RADN- 1129
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0.06
0 .08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

6. 764e+11
2. 103e+12
4. 395e+11
1. 966e+12
5. 046e+12
1. 113e+13
5. 571e+13
1 .273e+13
6. 470e+13
4. 293e+13
9 122e+12
1. 382e+13
2. 895e+11
4. 519e+11

Fluence Rate
MeV/cm2 /sec
No Buildup

6. 940e-31
1. 66!e-20
3 .244e-17
1. 422e-12
2. 801e-10
1. 031e-07
1. 420e-05
3. 745e-05
1 .295e-03
1. 551e-02
2 .765e-02
1 .471e+00
2 .800e-01

6. 099e+00

Fluence Rate
MeV/cm 2 /sec

With Buildup
2.584e-21
1.705e-18
8.462e-15
7.685e-10
1. 727e-07
4. 369e-05
3 .709e-03

6 .426e-03
1. 553e-01
1. 059e+00
1.232e+00
3.235e+01
4.052e+00
5.275e+01

Exposure Rate
mR/hr

No Buildup
1. 378e-33
2. 629e-23
4 . 963e-20
2 . 342e-15
4. 943e-13
1 .957e-10

2 .767e-08
7. 351e-08
2 529e-06
2. 950e-05
5. 097e-05
2. 475e-03
4 .330e-04
8. 275e-03

Exposure Rate
mR/hr

With Buildup
5. 132e-24
2 .699e-21

1. 295e-17
1 .265e-12
3. 048e-10
8 .289e-08
7. 227e-06
1. 26!e-05
3 - 032e-04
2 .014e-03

2 .272e-03

5 .443e-02

6. 265e-03
7. 156e-02

TOTALS: 2.335e+14 7.895e+00 9.161e+01 1.127e-02 1.369e-01



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page
DOS File:

ate:
Wime:
Duration:

1
I0CS480.MS5
August 10, 2005
6:16:59 PM
00:00:33

EC-RADN- 1129
Page 334

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 480 hr
Geometry: 7 - Cylinder Volume - Side Shields

II

II

II

II

z

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5.0 in

Dose Points
x

# 1 732.3328 cm
24 ft 0.3 in

Y z
655.8788 cm 0 cm

21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm3 Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
5.9066e-004
4.0751e+002

1.3173e+002
5.8712e+000
3.4828e-004
7.1806e+000
1.2192e-001
7.7611e-003
1. 2152e-001
7. 9013e-002
5. 6263e+002
6. 3511e+001
4.3077e+002
5. 7318e+002
1 .3020e+001

7. 5142e-004

1.5289e+002

3.2586e-001
3.6850e+000

Library : Grove
beccuerels uCi/cml
2.1854e+007 8.8510e-004
1.5078e+013 6.1064e+002

4.8741e+012 1.9740e+002
2.1724e+011 8.7980e+000
1.2887e+007 5.2190e-004
2.6568e+011 1.0760e+001
4.5111e+009 1.8270e-001
2.8716e+008 1.1630e-002
4.4963e+009 1.8210e-001
2.9235e+009 1.1840e-001
2.0817e+013 8.4310e+002
2.3499e+012 9.5170e+001
1.5938e+013 6.4550e+002
2.12OBe+013 8.5890e+002
4.8173e+011 1.9510e+001
2.7803e+007 1.1260e-003

5.6568e+012 2.2910e+002

1.2057e+010 4.8830e-001
1.3635e+011 5.5220e+000

Ba/cm3

3.2749e+001
2.2594e+007

7. 3038e+006
3. 2553e+005
1 .9310e+001
3. 9812e+005
6 .7599e+003
4. 3031e+002
6. 7377e+003
4. 3808e+003
3. 1195e+007
3 .5213e+006

2. 3884e+007
3 .1779e+007

7 .2187e+005
4. 1662e+001

8.4767e+006

1.8067e+004
2.0431e+005



FOpayormat.aiqn Only
WOS File: 10CS480.MS5

Run Date: August 10,
Run Time: 6:16:59 PM

ZjA ion: 00:00:33

2005

Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-l05
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
4.0975e-001
2.9376e-001
1 .4888e+000
7 .0779e+000

2 .2776e-002
2. 4418e-003
3. 8819e-003
9. 5496e-001
2. 5733e+000
3. 0091e+001
2 .6173e-003

1. 6463e+001
3. 0170e+001

1.6463e+001
1.2793e+000

1.5589e+002
2.6113e+001
1.6123e-013

3. 3407e-001
8.6020e+000
7. 2406e+000
1. 9113e+001
2. 2102e+001
1. 6356e-003
1. 0911e+001
2. 6120e+001
2.6493e+000

1.0531e-014
3.0838e+000
1.0684e-008

becQuerels
1. 5161e+010
1. 0869e+010
5. 5087e+010
2. 6188e+011
8 .4272e+008
9. 0346e+007
1 .4363e+008
3. 5334e+010
9. 5211e+010
1. 1134e+012
9.6840e+007
6. 0914e+011
1. 163e+012

6.0914e+011
4.7334e+010

5.7679e+012
9.6618e+011

5.9655e-003

1. 2361e+010
3. 1827e+011
2. 6790e+011
7. 0717e+011
8. 1778e+011
6. 0519e+007
4 .0371e+011
9 .6643e+011
9. 8025e+010

3.8963e-004
1.1410e+011
3.9531e+002

UCi/cm3

6. 1400e-001
4 .4020e-001

2 .2310e+000
1 .0606e+001

3 .4130e-002
3. 6590e-003
5.8170e-003
1 .4310e+000

3.8560e+000
4.5091e+001
3.9220e-003
2.4670e+001
4.5210e+001

2.4670e+001
1.9170e+000

2,3360e+002
3.9130e+001
2.4160e-013

5. 0060e-001
1 .2890e+001
1 .0850e+001

2.8640e+001
3. 3120e+001
2. 4510e-003
1. 6350e+001
3.9140e+001
3. 9700e+000

1-5780e-014
4.6210e+000
1.6010e-008

EC-RADN- 1129
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Bci/cm
3

2.2718e+004
1. 6287e+004
8. 2547e+004
3. 9243e+005
1 .2628e+003
1. 3538e+002
2. 1523e+002
5 .2947e+004

1. 4267e+005
1 .6684e+006

1 .4511e+002

9. 1279e+005
1. 6728e+006

9.1279e+005
7.0929e+004

8.6432e+006
1.4478e+006
8.9392e-009

1. 8522e+004
4. 7693e+005
4. 0145e+005
1 .0597e+006

1. 2254e+006
9. 0687e+001
6 .0495e+005

1 .4482e+006

1. 4689e+005

5.8386e-010
1.7098e+005
5.9237e-004

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Energ-y Activity
MeV photons/sec

0.015

0.05

1. 116e+08
9 .663e+10

3.890e+12
4.222e+ii
5.711e+10

Fluence Rate
MeV/cm2 /sec
No Buildup

0. 000e+00
0. 000e+00
1.256e-142
1.502e-69
7.466e-4 4

Results
Fluence Rate

seV/cm
2
/Sec

With Buildup
1.968e-27
2.683e-24
2.388e-22
6.874e-23
3.040e-23

Exposure Rate
mR/hr

No Buildup
0.000e+00
0.000e+00
1.245e-144
6.642e-72
1.989e-46

Exposure Rate
mR/hr

With Buildup
1.688e-28
9.293e-26
2.367e-24
3. 040e-25
8.097e-26



FQgformati)n Only
DOS File: 10CS480.MS5
Run Date: August 10,
R.un Time: 6:16:59 PM
Duration: 00:00:33

Activity
MeV photons/sec

EC-RADN-
112 9

Page 3362005

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

2 .950e+11

7. 073e+11
5 .253e+10
8 .221e+11
7 726e+1i
4. 281e+12
1 766e+13
5. 540e+12
4 123e+13
2 496e+13
3 .706e+12
6 117e+12
6 . 599e+10
2. 014e±ll

Fluence Rate
MeV/cm2 /sec
No Buildup

3 .027e-31
5. 588e-21
3 877e-18
5 .949e-13

4 .288e-11

3 .969e-08

4. 501e-06
1. 630e-05
8 .256e-04
9 .017e-03

1. 123e-02
6 .508e-01

6 383e-02
2 .719e+00

3.454e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 127e-21
5. 736e-19
1. 01le-15
3 .214e-10
2. 644e-08
1. 681e-05
1. 176e-03
2. 797e-03
9 .899e-02

6. 155e-01
5. 006e-01
1. 432e+01
9 .236e-01
2. 35le+01

3. 997e+01

Exposure Rate
mR/hr

No Buildup
6. 013e-34
8. 843e-24
5. 93ie-21
9 .796e-16
7. 568e-14
7 529e-11
8. 770e-09
3. 200e-08
1 .612e-06

1. 715e-05
2.071e-05
1. 095e-03
9. 870e-05
3. 688e-03

4 . 922e-03

Exposure Rate
mR/hr

With Buildup
2 .239e-24
9. 077e-22
1.547e-18
5 .292e-13
4. 666e-11
3 .189e-08

2 .291e-06

5 490e-06
1 - 932e-04
1. 171e-03
9 .227e-04

2. 409e-02
1. 428e-03
3 .190e-02

5.971e-02TOTALS: 1.109e+14

0



For Information Only

Page
DOS File:te:

ime:
Duration:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
10Cs720.MS5 - \
August 30, 2005 3y5
1:24:43 PM
00: 00:32

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: AST - 10 GBB-103; Time = 720 hr
Geometry: 7 - Cylinder Volume - Side Shields

0

I-- :
II

Source Dimensions
Height 1.3e+3 cm 43 ft 0.4 in
Radius 12.725 cm 5-0 in

Dose Points
x Y z

# 1 732.3328 cm 655.8788 cm 0 cm
24 ft 0.3 in 21 ft 6.2 in 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.67e+05 cm' Water 1
Shield 1 101.346 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .927 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
4.7248e-004
3.0422e+002

5.7104e+001
3 .5436e+000
1. 6824e-006
5.2373e+000
8 .7288e-002
5.7938e-003
8 .2350e-002
5. 8786e-002
4. 1649e+002
2. 7948e+001
3. 2159e+002
1.8078e+002
1. 1592e+000
1. 8872e-007

6.6327e+001

1. 9 573e-002
2.6460e+000

becquerels
1.7482e+007
1.1256e+013

2.1129e+012
1.3111e+011
6.2247e+004
1.9378e+011
3.2297e+009
2.1437e+008
3. 0469e+009
2. 1751e+009
1 .5410e+013

1. 0341e+012
1 .1899e+013

6. 6889e+012
4. 2889e+010
6 .9828e+003

2.4541e+012

7.2420e+008
9.7902e+010

UCi/cm3

7.0800e-004
4.5588e+002

8.5570e+001
5. 3100e+000
2. 5210e-006
7 .8480e+000

1. 3080e-001
8. 6820e-003
1. 2340e-001
8. 8090e-002
6. 2410e+002
4 .1880e+001

4. 8190e+002
2. 7090e+002
1. 7370e+000
2 .8280e-007

9.9390e+001

2.9330e-002
3.9650e+000

Bq/cm3

2.6196e+001
1.6867e+007

3. 1661e+006
1. 9647e+005
9. 3277e-002
2. 9038e+005
4. 8396e+003
3 .2123e+002
4. 5658e+003
3. 2593e+003
2. 3092e+007
1. 5496e+006
1. 7830e+007
1. 0023e+007
6. 4269e+004
1. 0464e-002

3.6774e+006

1.0852e+003
1.4671e+005

0s



Fo0aY<hformati(2n Only
DOS File: 10CS720.MS5
Run Date: August 30, 2005
Run Time: 1:24:43 PM
;;&,~ion: 00:00:32

Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1.6283e-001
1.1565e-002
6.6701e-001
5.1624e+000
1.7030e-002
1.8238e-003
2.8996e-003
7.1205e-001
1.3260e+000
1.8843e+001
1.7698e-005
1.2072e+001
1.8892e+001

1.2072e+001
1.5796e-001

1.0150e+002
1.9493e+001

2. 0067e-002
5. 3347e+000
5. 0811e+000
1. 1618e+001
1. 3434e+001
4 .7735e-006
9.7098e-001
1. 9593e+001
1 .7578e+000

2.0667e+000
4.2363e-013

becauerels
6. 0247e+009
4. 2790e+008
2. 4679e+010
1. 9101e+011
6. 3013e+008
6. 7482e+007
1. 0728e+008
2 .6346e+010
4. 9062e+010
6. 9718e+011
6 .5482e+005

4. 4667e+011
6. 9902e+011

4.4667e+011
5.8445e+00 9

3.7556e+012
7.2124e+011

7 .4247e+008
1.9738e+011
1 8800e+011
4 .2988e+011
4. 9704e+011
1 .7662e+005
3. 5926e+010
7. 2494e+011
6. 5038e+010

7.6470e+010
1.5674e-002

UCi/cm3

2. 4400e-001
1. 7330e-002
9. 9950e-001
7 .7358e+000
2. 5520e-002
2. 7330e-003
4. 3450e-003
1.0670e+000
1. 9870e+000
2. 8236e+001
2. 6520e-005
1. 8090e+001
2 .8310e+001

1.8090e+001
2.3670e-001

1.5210e+002
2.9210e+001

3. 0070e-002
7. 9940e+000
7. 6140e+000
1. 7410e+001
2. 0130e+001
7. 1530e-006
1. 4550e+000
2. 9360e+001
2. 6340e+000

3.0970e+000
6.3480e-013

EC-RADN- 1129
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Bq/cm3

9. 0280e+003
6 .4121e+002
3 .6982e+004

2. 8622e+005
9. 4424e+002
1. 0112e+002
1. 6077e+002
3 .9479e+004
7. 3519e+004
1. 0447e+006
9. 8124e-001
6.6933e+005
1.0475e+006

6. 6933e+005
8. 7579e+003

5.6277e+006
1. 0808e+006

1. 1126e+003
2. 9578e+005
2. 8172e+005
6. 4417e+005
7. 4481e+005
2 .6466e-001
5.3835e+004
1. 0863e+006
9. 7458e+004

1.1459e+005
2.3488e-008

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercry Activity
MeV photons/sec

0.015 8.010e+070 2. 5.979e+10

1.883e+12
.0 4 2.716e+!!

0.05 7.321e+09

Fluence Rate
MeV/cm 2 /sec
No Buildup

0o 000e+00
0 .000e+00

6.081e-143
9. 661e-70
9. 570e-45

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

1.413e-27
1. 660e-24
1.156e-22
4. 422e-23
3.896e-24

Exposure Rate
mPR/hr

No Buildup
0 .000e+00

0 .000e+00

6. 026e-145
4. 273e-72
2. 549e-47

Exposure Rate
mR/hr

With Buildup
1.212e-28
5.750e-26
1.145e-24
1.956e-25
1.038e-26



FOpapformatioi Only
DOS File: IOCS720.MS5
Run Date: August 30,
Run Time: 1:24:43 PM
Dur tion: 00:00:32

jActivity

MeV photons/sec

2005
EC-RADN- 11 29
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0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

1 . 299e+il
2.433e+11
1.453e+10
3. 801e+÷!
2. 072e+11
1 .700e+12
5 . 618e+12
2 . 683e+12
2. 951e+13
1. 671e+13
1. 758e+12
2 .825e+12
2. 377e+10
8.738e+10

Fluence Rate
MeV/cm 2 /sec
No Buildup
1. 333e-31
1. 922e-21
1. 073e-18
2. 750e-13
1 .150e-11
1. 576e-08
1. 432e-06
7 .894e-06

5. 908e-04
6 .037e-03

5. 331e-03
3. 005e-01
2 .299e-02
1. 179e+00

1.515e+00

Fluence Rate
MeV/cm 2 /sec

With Buildup
4. 964e-22
1 . 973e-19
2. 798e-16
1 .486e-10
7 . 089e-09
6. 675e-06
3. 740e-04
1. 355e-03
7 .084e-02

4. 121e-01
2 375e-01
6 .610e+00

3. 326e-01
1. 020e+01

1.786e+01

Exposure Rate
mR/hr

No Buildup
2. 648e-34
3 042e-24
1. 641e-21
4. 529e-16
2. 0 2 9e-14
2. 989e-11
2. 790e-09
1 .550e-08

1. 153e-06
1 .148e-05
9. 826e-06
5 .056e-04

3. 555e-05
1. 600e-03

2. 164e-03

Exposure Rate
mR/hr

With Buildup
9. 859e-25
3 .123e-22

4 .281e-19
2. 447e-13
1. 251e-1i
1 .266e-08
7. 288e-07
2. 659e-06
1. 383e-04
7 .838e-04

4 .379e-04

1. 112e-02
5.144e-04
1. 384e-02

2. 684e-02TOTALS: 6.411e+13

9

9
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For Information Only

Page : 1
DOS File: ASTCS166.MS5

ate: August 10, 20
Wime: 4:53:17 PM
Duration: 00:02:37

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

EC-RADN- 1129
05 Page 341

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 0.1667 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
x

# 1 152.4 cm
5 ft 0.0 in

# 2 167.64 cm
5 ft 6.0 in

# 3 228.6 cm
7 ft 6.0 in

# 4 289.56 cm
9 ft 6.0 in

# 5 441.96 cm
14 ft 6.0 in

# 6 594.36 cm
19 ft 6.0 in

Y
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft

z
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
.0 cm

0 0 in
0 cm

0.0 in

*0 a

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies becouerels UCi/cm3Nuclide

Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

Ba/cm3

5.9360e+001 2.1963e+012 7.2974e+001 2.700!e+006

0
8.3378e+001
2.6608e+001
6.2749e+001

3.0850e+012
9.8448e+011
2.3217e+012

1.0250e+002 3.7925e+006
3.2710e+001 1.2103e+006
7.7140e+001 2.8542e+006



Fo~aIrormat*2ok Only
OOS File: ASTCS!66.MS5
Run Date: August 10, 2005
Pun Time: 4:53:17 PM
i0 ion: 00:02:37

w Nuclide curi es
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

3.8736e+002
5.4777e+002
8.0140e+002
7.7944e+002
7.5170e+002

becq-uerels
1.4332e+013
2.0267e+013
2.9652e+013
2.8839e+013
2.7813e+013

UCi/cm3

4.7620e+002
6.7340e+002
9.8520e+002
9.5820e+002
9.2410e+002

EC-RADN-1 129
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BQ/cm
3

1.7619e+007
2.4916e+007
3.6452e+007
3.5453e+007
3.4192e+007

7.8668e-001 2.9107e+010 9.6710e-001 3.5783e+004

Fj

Buildup
The material reference is : Shield 2

,so

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Results - Dose Point # 1 - (152.4,457.2,0) cm



FoPagrdormaticih Only
DOS File: ASTCSl66.MS5
Run Date:
Run Time:
Duration:

MeV

0 03
0.04
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

August 10,
4:53:17 PM
00:02:37

Activity
photons/sec

1. 750e+12
6. 766e+i10
1. 227e+il
4 .371e+!i
4 024e+09
1. 560e+12
1. 600e+12
3.401e+12
1.734e+13
3 .712e+13
4.301e+13
7.855e+13
3 .036e+13
2.289e+13
6.038e+12

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
3.181e-131
4.962e-64
4.573e-28
2.554e-18
1.166e-16
2.290e-10
1. 283e-08
2. 987e-06
3. 169e-04
6 .374e-03

4 .280e-02

1. 110e+00
3 .022e+00

6. 010e+01
1. 214e+02

EC-RADN- 1129
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Fluence Rate
MeV/cm 2 /sec

With Buildup
1 .269e-21
1. 301e-22
5. 536e-21
2. 440e-16
2. 592e-14
9 996e-08
6 256e-06
1. 009e-03
6. 725e-02
9. 034e-01
4 .297e+00
6. 473e+01
1. 169e+02
1 175e+03
1 .582e+03

Exposure Rate
mR/hr

No Buildup
3 . 153e-133
2 .195e-66

9. 082e-31
4. 041e-21
1. 784e-19
3. 771e-13
2. 265e-11
5. 667e-09
6. 176e-07
1. 251e-05
8. 355e-05
2 110e-03
5. 571e-03
1.011e-01
1. 878e-01

Exposure Rate
mR /hr

With Buildup
1 .258e-23
5 .754e-25
1. 00e-23
3 .862e-19

3 .966e-17

1 .646e-10

1. 104e-08
1. 914e-06
1. 310e-04
1. 773e-03
8. 388e-03
1. 231e-01
2. 155e-01
1. 976e+00
2. 446e+00

TOTALS: 2.442e+14 1. 857e+02 2. 943e+03 2. 967e-01 4.771e+00

Ene ry
MeV

0.04

0 .08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

Results - Dose Point # 2 - (167.64,457.2,0) cm
Activity Fluence Rate Fluence Rate Exposure Rate

Dhotons/sec MeV/cM 2 /sec MeV/cm2 /sec mR/hr
No Buildup With Buildup No Builduo

1.750e+12 2.847e-131 1.126e-21 2.821e-133
6.766e+10 4 .559e-64 1.154e-22 2.016e-66
1.227e+11 4.158e-28 4.912e-21 8.258e-31
4.371e-ii 2.326e-18 2 223e-16 3.680e-21
4.024e+09 1.063e-16 2.364e-14 1.626e-19
1.560e+12 2.090e-10 9.121e-08 3.441e-13
1.600e+12 1.17!e-08 5.708e-06 2.067e-ll
3.401e+12 2.726e-06 9.204e-04 5.170e-09
1.734e+13 2.891e-04 6.132e-02 5.633e-07
3.712e+13 5.812e-03 8.235e-01 i.141e-05
4.301e+13 3.902e-02 3.917e+00 7.617e-05
7.855e+13 1.011e+00 5.898e+01 1.923e-03
3.036e+13 2.754e+00 1.065e+02 5.076e-03
2.289e+13 5.473e+01 1.070e+03 9.209e-02
6.038e+12 1.106e+02 1.440e+03 1.710e-01

Exposure Rate
mRu//hr

With Buildup
1.116e-23
5. 105e-25
9 .756e-24
3 .517e-19

3 .617e-17

1 .502e-10

1 .007e-08
1 .746e-06
1. 195e-04
1. 616e-03
7. 645e-03
1 .122e-01

1 .963e-01

1. 799e+00
2 .227e+00

TOTALS: 2.442e+14 1. 691e+02 2. 680e+03 2. 702e-01 4. 344e+00

Results - Dose Point # 3 - (228.
Enercgv Activity

MeV photons/sec

0.03 1.750e+12
0.04 6.766e+10

g1.227e+ll
4. 371e+ii
4 .024e+09

0.15 1.560e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
2.105e-131
3.347e-64
3. 036e-28
1.706e-18
7.815e-17
1.539e-10

Fluence Rate
MeV/cm 2 /sec
With Buildup

7. 493e-22
7.681e-23
3.268e-21
1.63le-16
1.738e-14
6.715e-08

6,457.2,0) cm
Ex~posure Rate

mR/hr
No Buildup
2. 086e-133
1.480e-66
6 .029e-31
2.700e-21
1.196e-19
2 . 534e-13

Exposure Rate
mR/hr

With Buildup
7. 426e-24
3.397e-25
6.492e-24
2.58le-19
2.659e-17
1.106e-10



Fo~agformatiCi Only
DOS File: ASTCS166.MS5
Run Date: August 10, 2005
Run Time: 4:53:17 PM.
Duration: 00:02:37

EC-RADN- 1129
Page 344

Wcx Activity
MeV photons/sec

0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

1. 600e+12
3. 401e+12
1 . 734e+13
3 .712e+13
4 .301e+13
7. 855e+13
3. 036e+13
2. 289e+13
6. 038e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
8. 625e-09
2. 007e-06
2 .128e-04

4. 278e-03
2. 871e-02
7. 438e-01
2. 025e+00
4. 023e+01
8. 123e+01

1.243e+02

Fluence Rate
MeV/cm 2 /sec
With Buildup

4 .203e-06
6 .776e-04
4.513e-02

6. 059e-01
2 .881e+00

4. 337e+01
7. 827e+01
7. 858e+02
1 058e+03

1.969e+03

Exposure Rate
mP./ hr

No Buildup
1. 522e-i1
3. 807e-09
4 .147e-07

8. 397e-06
5. 605e-05
1. 415e-03
3 .732e-03
6. 768e-02
1 .256e-01

1.985e-01TOTALS: 2.442e+14

Results - Dose Point # 4 - (289.56,457.2,0) cm
Energ~y Activity

MeV photons/sec

0.03 1.750e+12
0.04 6.766e+10
0.06 1.227e+11
0.08 4.371e+11
0.1 4.024e+09

0 5 1.560e+12
1.600e+12

0.3 3.401e+12
0.4 1.734e+13
0.5 3.712e+13
0.6 4.301e+13
0.8 7.855e+13
1.0 3.036e+13
1.5 2.289e+13
2.0 6.038e+12

TOTALS: 2.442e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
1.649e-131
2 . 600e-64
2 377e-28
1. 338e-18
6 136e-17
1. 210e-10
6. 787e-09
1 . 580e-06
1. 676e-04
3 370e-03
2 263e-02
5. 862e-01
1. 596e+00
3 .172e+01

6.406e+01

9.798e+01

Fluence Rate
MeV/cm 2 /sec

With Buildup
5.375e-22
5. 509e-23
2. 344e- 2 1
1. 279e-16
1. 365e-14
5. 282e-08
3 .309e-06
5 .337e-04
3. 556e-02
4 .775e-01
2 .271e+00
3 . 419e+01
6.171e+01
6. 197e+02
8. 343e+02

1.553e+03

Exposure Rate
mR/hr

No Buildup
1. 634e-133
1. 150e-66
4. 721e-31
2. 118e-21
9 388e-20
1. 992e-13
1 198e-i1
2 998e-09
3 .266e-07
6. 615e-06
4. 416e-05
1. 115e-03
2. 942e-03
5. 336e-02
9. 906e-02

1.565e-01

Exposure Rate
mR./hr

With Buildup
7 .419e-09

1. 285e-06
8 .794e-05
1. 189e-03
5. 624e-03
8 .250e-02
1. 443e-01
1. 322e+00
1. 636e+00

3.192e+00

Exposure Rate
inK/ hr

With Buildup
5.327e-24
2 .437e-25
4 656e-24
2. 025e-19
2. 088e-17
8. 698e-11
5.839e-09
1 .012e-06
6 .928e-05
9 372e-04
4 .432e-03

6 . 503e-02
1. 137e-01
1 043e+00
1. 290e+00

2.517e+00

Exposure Rate
mR/hr

With Buildup
2.782e-24
1 273e--25
2 .432e-24

1. 294e-19
1. 339e-17
5 .597e-11

3 .765e-09
6. 542e-07
4 .484e-05

6. 072e-04
2. 874e-03
4. 22!e-02

Results - Dose Point # 5 - (441.96,457.2,0) cm
Energv Activity

MeV photons/sec

0.03 1.750e+12
0.04 6.766e+10
0.06 1.227e+11
0.08 4.371e+11
0.1 4.024e+09
0.15 1.560e+12
0.2 1.600e+12
0.3 3-401e+12
* 1. 734e+13

3. 712e+13
4 .301e+13

0.8 7.855e+13

Fluence Rate
MeV/ CM 2 /sec
No Buildup
1.016e-131
1. 638e-64
1. 513e-28
8. 551e-19
3. 930e-17
7. 774e-11
4 369e-09
1. 020e-06
1. 084e-04
2. 181e-03
1 .466e-02
3. 802e-01

Fluence Rate
MeV/cm 2 /sec
With Buildup

2.807e-22
2. 877e-23
1 .224e-21
8. 179e-17
8 .752e-15
3 .399e-08
2. 133e-06
3 .449e-04
2 30le-02
3 . 093e-01
1 472e+00
2. 219e+01

Exposure Rate
m.R / hr

No Buildup
1. 007e-133
7. 246e-67
3. 005e-31
1. 353e-21
6. 013e-20
1.280e-13
7. 711e-12
1. 935e-09
2. llle-07
4. 281e-06
2. 861e-05
7. 232e-04
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j n:
MeV

1.0
1.5
2.0

00: 02 : 37

Activity
photons/sec

3. 036e+13
2.289e+13
6 .038e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup

1. 036e+00
2.061e+01
4.164e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup

4.009e+01
4.029e+02
5.423e+02

Exposure Rate
mR /hr

No Buildup
1. 910e-03
3.468e-02
6.440e-02

Exposure Rate
mR/hr

With Builduo
7.390e-02
6.778e-01
8.386e-01

TOTALS: 2.442e+14 6. 369e+01 1. 009e+03 1. 017e-01 1. 636e+00

Results - Dose Point # 6 - (594.36,457.2,0) cm
Energy Activity

MeV photons/sec

0.03 1.750e+12
0.04 6.766e+10
0.06 1.227e+ll
0.08 4.371e+ii
0.1 4.024e+09
0.15 1.560e+12
0.2 1.600e+12
0.3 3.401e+12
0.4 1.734e+13
0.5 3.712e+13
0.6 4.301e+13

7. 855e+13
3. 036e+13

1.5 2.289e+13
2.0 6 .038e+12

TOTALS: 2.442e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
7.125e-132
1. 169e-64
1.090e-28
6. 180e-19
2. 846e-17
5.647e-11
3.180e-09
7.444e-07
7.922e-05
1.596e-03
1. 073e-02
2.787e-01
7.594e-01
1.508e+01
3 . 036e+01

4.649e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 706e-22
1 .748e-23

7 .439e-22
5. 913e-17
6. 345e-15
2. 473e-08
1. 555e-06
2. 521e-04
1. 685e-02
2 .266e-01
1. 079e+00
1. 627e+01
2 .937e+01

2. 941e+02
3. 942e+02

7. 353e+02

Exposure Rate
mR/hr

No Buildup
7.06le-134
5. 168e-67
2. 164e-31
9 .779e-22
4 .354e-20
9. 300e-14
5. 613e-12
1. 412e-09
1. 544e-07
3. 133e-06
2 .095e-05
5 300e-04
1 .400e-03

2. 537e-02
4.695e-02

7.427e-02

Exposure Rate
maR / hr

With Buildup
1.690e-24
7. 732e-26
1. 478e-24
9 .358e-20
9. 707e-18
4 .072e-11

2 .745e-09

4. 782e-07
3. 282e-05
4. 449e-04
2 106e-03
3. 094e-02
5. 413e-02
4. 949e-01
6. 095e-01

1.192e+00

0m
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Page
DOS File:

ate:
Wime:
Duration:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1

ASTCS05.MS5 EC-RADN 1129
August 10, 2005 page-346

4:43:50 PM
00:02:35

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 0.5 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points
x

# 1 152.4 cm
5 ft 0.0 in

# 2 167.64 cm
5 ft 6.0 in

# 3 228.6 cm
7 ft 6.0 in

# 4 289.56 cm
9 ft 6.0 in

# 5 441.96 cm
14 ft 6.0 in

# 6 594.36 cm
19 ft 6.0 in

Y
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft

30 ft
6.6 in

z
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in

*0 a

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies becauerels UCi/cm3

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

Bq/cm3

1.7799e+002 6.5B56e+012 2.1881e+002 8.0960e+006

2.4997e+002 9.2489e+012 3.0730e+002
7.9733e+001 2.9501e+012 9.8020e+001
1.8815e+002 6.9615e+012 2.3130e+002

1.1370e+007
3.6267e+006
8.5581e+006
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Nuclide curi

EC-RADN- 1129
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es

1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

1.1600e+003
1.5618e+003
2.3769e+003
1.7961e+003
2.1768e+003

becquerels
4.2919e+013
5.7787e+013
8.7944e+013
6.6455e+013
8.0540e+013

UCi/cm3

1.4260e+003
1.9200e+003
2.9220e+003
2.2080e+003
2.6760e+003

Bq/cm3

5.2762e+007
7.1040e+007
1.0811e+008
8.1696e+007
9.9012e+007

2.3573e+000 8.7222e+010 2.8980e+000 1.0723e+005

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25

Results - Dose Point # 1 - (152.4,457.2,0) cm
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DOS File: ASTCS05.MS5
Run Date:
Run Time:
Duration:

MeV

0 03
0.04
0.06
0.08
0.1
0.15
0-2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

August 10,
4:43:50 PM
00:02:35

Activity
photons/sec

4.912e+12
2. 028e+11
3. 677e+!i
1. 309e+12
1 .206e+10
3 .708e+12
4. 150e+12
9. 883e+12
4. 920e+13
1. 069e+14
1. 183e+14
1. 972e+14
8. 122e+13
6.391e+13
1.609e+13

2005
EC-RADN- 1129
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Fluence Rate
MeV/cm 2 /sec
No Builduy
8. 926e-131
1. 487e-63
1. 370e-27
7. 647e-18
3. 494e-16
5. 442e-10
3 .328e-08

8. 680e-06
8. 992e-04
1. 835e-02
1. 178e-01
2. 785e+00
8. 086e+00
1. 678e+02
3. 236e+02

Fluence Rate
MeV/cm2 /sec

With Buildup
3. 56!e-21
3 .900e-22

1. 659e-20
7. 309e-16
7 .768e-14
2 376e-07
1. 623e-05
2. 932e-03
1 .908e-01
2. 601e+00
1. 182e+01
1 .625e+02
3 127e+02
3 .280e+03
4 .215e+03

Exposure Rate
mR/hr

No Buildup
8. 846e-133
6. 578e-66
2. 722e-30
1. 210e-20
5 345e-19
8 .962e-13

5. 874e-11
1. 646e-08
1. 752e-06
3. 602e-05
2. 299e-04
5. 297e-03
1 . 490e-02
2 . 823e-01
5. 004e-01

Exposure Rate
mR/hr

With Buildup
3. 530e-23
1 .725e-24
3. 295e-23
1. 157e-18
1. 188e-16
3. 912e-10
2. 864e-08
5. 562e-06
3. 718e-04
5. 105e-03
2 308e-02
3. 091e-01
5. 765e-01
5. 518e+00
6. 518e+00

TOTALS: 6.573e+14 5.024e+02 7.985e+03 8. 032e-01 1.295e+01

Results - Dose Point # 2 - (167.64,457.2,0) cm
Energy

MeV. 3
0.040 .06
0 .O8

0.1
0.15
o.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

Activity
photons /sec

4.912e+12
2. 028e+11
3. 677e+11
1. 309e+12
1 .206e+10
3 .708e+12
4. 150e+12
9. 883e+12
4. 920e+13
1. 069e+14
1. 183e+14
1. 972e+14
8 .122e-13

6. 391e+13
1 . 609e+13

Fluence Rate
MeV/cm 2 /sec
No Buildup
7. 987e-131
1 367e-63
1. 246e-27
6. 965e-18
3 .186e-16

4. 966e-10
3. 038e-08
7. 919e-06
8. 202e-04
1. 673e-02
1.074e-01
2.538e+00
7.367e+00
1.528e+02
2.946e+02

Fluence Rate
MeV/cm2 /sec
With Buildup

3.160e-21
3. 460e-22
1. 472e-20
6.656e-16
7.084e-14
2.168e-07
1.481e-05
2. 674e-03
1.740e-01
2. 371e+00
1. 078e+01
1 .481e+02

2. 849e+02
2. 986e+03
3. 837e+03

Exposure Rate
mRh/_hr

No Buildup
7 .916e-133
6. 044e-66
2. 475e-30
1. 102e-20
4. 874e-19
8 .178e-13

5. 361e-11
1. 502e-08
1. 598e-06
3. 285e-05
2 . 096e-04
4 .828e-03
1. 358e-02
2. 57!e-01
4. 556e-01

Exposure Rate
mR/hr

With Buildup
3.132e-23
1. 530e-24
2. 923e-23
1 .053e-18

1 .084e-16

3. 570e-10
2 .613e-08

5. 073e-06
3. 390e-04
4 654e-03
2 .103e-02

2. 816e-01
5. 251e-01
5. 025e+00
5. 934e+00

TOTALS: 6.573e+14 4.575e+02 7.270e+03 7.314e-01 1. 179e+01

Eneroy
MeV

0.03
0.04

6

0.1

Results - Dose Point # 3 - (228.
Activity Fluence Rate Fluence Rate

ohotons/sec MeV/cm 2 /sec MeV/cm 2 /sec
No Buildup With Buildup

4.912e+12 5.905e-131 2.103e-21
2.028e+ii 1.003e-63 2.302e-22
3.677e+ii 9.097e-28 9.794e-21
1.309e+12 5.110e-18 4.885e-16
1.206e+10 2.342e-16 5.208e-14
3.708e+12 3.657e-10 1.596e-07

6,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
5.853e-133
4. 437e-66
1.807e-30
8. 086e-21
3.583e-19
6.022e-13

Exposure Rate
mR/hr

With Buildup
2.084e-23
1.018e-24
1.945e-23
7.730e-19
7. 968e-17
2. 628e-10
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Activity
MeV photons/sec

2005 EC-RADN- 1129
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0.2
0.3
0.4
0.5
0.6
0.8
1 .0
1.5
2.0

4 .150e+12

9 883e+12
4 920e+13
1. 069e+14
1. 183e+14
1. 972e+14
8 . 122e+13
6 391e+13
1. 609e+13

Fluence Rate
MeV/cm2 /sec
No Buildup
2 237e-08
5 832e-06
6 038e-04
1 232e-02
7 900e-02
1 867e+00
5. 417e+00
1. 123e+02
2 . 164e+02

3.361e+02

Fluence Rate
MeV/cm2 /sec

With Buildup
1 .090e-05

1. 969e-03
1. 280e-01
1 .745e+00
7 .927e+00

1. 089e+02
2 . 094e+02
2 . 194e+03
2. 819e+03

5.341e+03

Exposure Rate
mR/hr

No Buildup
3. 948e-11
1. 106e-08
1. 176e-06
2 .418e-05
1. 542e-04
3. 551e-03
9 .986e-03
1 .890e-01

3 347e-01

5.374e-01TOTALS: 6.573e+14

Energy Activ
MeV photons

0.03
0.04
0.06
0.08
0.1

0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

4.912e
2 028e
3 .677e

1. 309e
1 .206e
3. 708e
4 150e
9 - 883e
4 920e
1 . 069e
1. 183e
1. 972e
8 . 122e
6. 391e
I. 609e

Results - Dose Point # 4 - (289.56,457.2,0) cm
ity Fluence Rate Fluence Rate Exposure Rate
/sec MeV/cm2 /sec MeV/cm2/sec mR/hr

No Buildup With Buildup No Buildup
+12 4.627e-131 1.508e-21 4.586e-133
+11 7.794e-64 1.651e-22 3. 4 4 7e-66
+11 7.123e-28 7.025e-21 1.415e-30
+12 4.008e-18 3.832e-16 6.342e-21
-+10 1.839e-16 4.091e-14 2.813e-19
+12 2.875e-10 1.255e-07 4 .735e-13
+12 1.760e-08 8.582e-06 3 .107e-11
+12 4.592e-06 1.55!e-03 8.710e-09
+13 4.756e-04 1.009e-01 9.266e-07
+14 9.703e-03 1.375e+00 1.905e-05
+14 6.225e-02 6.247e+00 1-215e-04
+14 1.471e+00 8.582e+01 2.799e-03
+13 4.270e+00 1.651e+02 7 .872e-03
+13 8.856e+01 1.730e+03 1.490e-01
+13 1.707e+02 2.223e+03 2 .639e-01

Exposure Rate
MR /hr

With Buildup
2.924e-08
3.735e-06
2.495e-04
3 . 424e-03
1. 547e-02
2. 071e-01
3. 860e-01
3 . 692e+00
4. 359e+00

8.663e+00

Exposure Rate
mR hrc r

With Buildup
1. 495e-23
7. 304e-25
1. 395e-23
6 063e-19
6 258e-17
2. 067e-10
1. 515e-08
2 .941e-06
1. 966e-04
2. 698e-03
1. 219e-02
1. 632e-01
3 .043e-01

2. 911e+00
3. 437e+00

TOTALS: 6.573e+14 2. 651e+02 4 .212e+03 4.238e-01 6. 831e+00

4

Resu
EnerqV Activity

MeV photons/sec

0.03 4.912e+12
0.04 2.028e+11
0.06 3.677e+11
0.08 1.309e+12
0.1 1.206e+i10
0.15 3.708e+12
0.2 4 150e+12
0.3 9.883e+12

4.920e+13
1.069e+14

0 6 1.183e+14
0.8 1.972e+14

Fluence Rate
MeV/cm2 /sec
No Buildup
2.852e-131
4. 911e-64
4 .533e-28

2. 561e-18
1. 178e-16
1. 848e-10
1. 133e-08
2. 963e-06
3 .074e-04
6. 280e-03
4 . 032e-02
9. 544e-01

Fluence Rate
MeV/cm 2 /sec

With Buildup
7.876e-22
8.625e-23
3 .669e-21

2. 449e-16
2 . 623e-14
8 .077e-08

5. 533e-06
1. 002e-03
6 .529e-02

8 .907e-01

4. 05ie+00
5. 571e+01

Exposure Rate
mR /hr

No Buildup
2.826e-133
2.172e-66
9. 005e-31
4. 053e-21
1. 02e-19
3 .043e-13

2. 000e-1l
5. 621e-09
5. 990e-07
1 .233e-05

7. 870e-05
1. 815e-03

Exposure Rate
mR/hr

With Buildup
7.806e-24
3. 814e-25
7. 287e-24
3. 876e-19
4 .012e-17
1. 330e-10
9 .766e-09
1 .901e-06
1 .272e-04
1 .748e-03

7 .907e-03
1. 060e-01

Its - Dose Point # 5 - (441.96,457.2,0) cm
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tDuration:

MeV 3

1.0
1.5
2.0

00:02:35

Activity
photons/sec

8 . 122e+13
6.391e+13
1.609e+13

Fluence Rate
MeV/cmI2 /sec
No Buildup
2.772e+00
5.756e+01
1.l10e+02

Fluence Rate
MeV/cm2 /sec

With Buildup
1.073e+02
1.125e+03
1.445e+03

Exposure Rate
mR/hr

No Buildup
5.110e-03
9 . 684e-02
1.716e-01

Exposure Rate
mR/hr

With Buildup
1.977e-01
1. 893e+00
2.234e+00

TOTALS: 6.573e+14 1.723e+02 2.738e+03 2. 754e-01 4. 441e+00

Results- Dose Point # 6 - (594.36,457.2,0) cm
Enercfv Activity

MeV photons/sec

0.03 4.912e+12
0.04 2.028e+il
0.06 3.677e+11
0.08 1.309e+12
0.1 1.206e+10
0.15 3.708e+12
0.2 4.150e+12
0.3 9.883e+12
0.4 4 .920e+13
0.5 1.069e+14
0.6 1.183e+14

1. 972e+14
8. 122e+13

.5 6 .391e+13
2.0 1.609e+13

TOTALS: 6.573e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
1.999e-131
3. 503e-64
3. 265e-28
1. 851e-18
8 .528e-17

1. 342e-10
8. 249e-09
2 .163e-06

2 .248e-04
4 .596e-03

2. 953e-02
6. 995e-01
2. 032e+00
4. 210e+01
8. 089e+01

1.258e+02

Fluence Rate
MeV/ cm2 /sec
With Buildup

4. 786e-22
5 .240e-23

2. 229e-21
1. 77!e-16
1. 90!e-14
5. 877e-08
4 . 034e-06
7. 325e-04
4 .779e-02

6. 525e-01
2 . 969e+00
4. 084e+01
7. 857e+01
8 . 213e+02
1. 050e+03

1.995e+03

Exposure Rate
mR/hr

No Buildup
1.981e-133
1. 549e-66
6 .485e-31
2. 929e-21
1. 305e-19
2 .210e-13
1. 456e-1!
4 i03e-09
4. 379e-07
9. 022e-06
5. 765e-05
1. 330e-03
3 745e-03
7. 083e-02
1 .251e-01

2.01le-01

Exposure Rate
mR/hr

With Buildup
4 . 743e-24
2. 318e-25
4 .428e-24
2 803e-19
2. 909e-17
9 .677e-ii

7. 120e-09
1 .389e-06

9. 312e-05
1 .281e-03

5. 795e-03
7 .767e-02

1. 448e-01
1. 382e+00
1 . 624e+00

3.236e+00

0
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File Ret:

Date:
By:

Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 1 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

0

# 1

# 2

# 3

# 4

#5

# 6

as 0

x
152.4 cm

5 ft 0.0 in
167.64 cm

5 ft 6.0 in
228.6 cm

7 ft 6.0 in
289.56 cm

9 ft 6.0 in
441.96 cm

14 ft 6.0 in
594.36 cm

19 ft 6.0 in

Y
457.2

15
457.2

15
457.2

15
457.2

15
457.2

15
457.2

cm
ft
cm
ft
cm
ft
cm
ft
cm
ft
cm

z
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

15 ft 0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm=3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Arr--241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm- 2 4 2
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

curies
3.6849e-004
4. 1523e+002
1. 7115e+002
2. 8357e+002
6. 5189e+000
5. 9267e+000
5 .4818e+000
9. 6474e-002
5. 6550e-003
1. 0737e-001
5 .7819e-002
5. 8315e+002
1. 8579e+002
4. 3893e+002

becaiuerels
1.3634e+007
1. 5363e+013
6. 3325e+012
1. 0492e+013
2.4120e+011
2. 1929e+01i
2 .0283e+011

3 .5695e+009

2. 0924e+008
3. 9728e+009
2. 1393e+009
2 .1577e+013

6. 8742e+012
1. 6240e+013

UCi/cm3

4.5300e-004
5.1046e+002
2.1040e+002
3. 4860e+002
8. 0140e+000
7 .2860e+000
6. 7390e+000
1. 1860e-001
6. 9520e-003
1. 3200e-001
7 .080e-002
7. 1690e+002
2. 2840e+002
5. 3960e+002

BQ/cm 3

1.6761e+001
1. 8887e+007
7. 7848e+006
1. 2898e+007
2 .9652e+005

2. 6958e+005
2. 4934e+005
4 3882e+003
2. 5722e+002
4. 8840e+003
2 .6300e+003
2. 6525e+007
8. 4508e+006
1. 9965e+007

0
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ijo ion:
00: 03 :24

Nuclide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb- 95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-9 7

curies
3 .0886e+003
3.9875e+003
6. 2318e+003
3 .2245e+003
5. 5070e+003
4. 4731e+000
2. 1621e+000
1. 6106e+000
3. 6239e+001
2 .7836e+000
1 .0502e+000
7 .5967e+001

2. 3354e+000
5. 4034e+000
1. 6521e-002
1 .7546e-003
2 .8218e-003

6 .9590e-001
5 .4956e+000
3 .1105e+001
2 .0100e+001
1.2429e+001
3 .1187e+001
1.8449e+001
1.2429e+001
3 .3807e+001
1. 0721e+002
1. 4902e+002
1. 9002e+001
1. 7668e+002
1. 5626e+002
3. 2432e+001
3. 3758e+001
5.7600e+000
1. 1404e+002
2. 4127e+001
7. 6146e+001
5. 5355e+002
2. 5802e-001
1. 9523e+000
1. 1258e+001
1. 4471e+000
2 .7820e+000

2 .6437e+000

beccuerels
1.1428e+014
1.4754e+014
2. 3058e+014
1.1931e+014
2. 0376e+014
1. 6550e+011
7 .9999e.010

5 9593e+010
1. 3408e+012
1. 0299e+011
3 .8856e+010

2 .8108e+012

8. 6409e+010
1 .9993e+011

6. 1128e+008
6. 4920e+007
1 .0441e+008

2. 5748e+010
2. 0334e+011
1. 1509e+012
7 .4370e+011
4. 5989e+011
1. 1539e+012
6. 8261e+011
4 .5989e+011

1 .2508e+012
3. 9668e+012
5.5138e+012
7. 0307e+011
6.5371e+012
5. 7817e+012
1 .2000e+012
1.2490e+012
2. 1312e+011
4. 2196e+012
8. 9268e+011
2. 8174e+012
2 0481e+013
9. 5469e+009
7. 2233e+010
4. 1655e+011
5. 3543e+010
I *0293e+011
9.7816e+010

UCi/cm3

3.7970e+003
4. 9020e+003
7. 6610e+003
3. 9640e+003
6. 7700e+003
5 .4990e+000

2. 6580e+000
1. 9800e+000
4. 4550e+001
3 .4220e+000
1 .2910e+000

9 3390e+001
2. 8710e+000
6. 6426e+000
2. 0310e-002
2. 1570e-003
3 .4690e-003
8. 5550e-001
6. 7560e+000
3. 8239e+001
2. 4710e+001
1. 5280e+001
3. 8340e+001
2. 2680e+001
1. 5280e+001
4. 1560e+001
1. 3180e+002
1.8320e+002
2. 3360e+001
2.1720e+002
1. 9210e+002
3. 9870e+001
4. 1500e+001
7. 0810e+000
1. 4020e+002
2 .9660e+001

9. 3610e+001
6 .8050e+002

3. 1720e-001
2. 4000e+000
1. 3840e+001
1. 7790e+000
3. 4200e+000
3 .2500e+000

Bct/cm3

1 .4049e+008

1. 8137e+008
2. 8346e+008
1 .4667e+008

2. 5049e+008
2. 0346e+005
9 .8346e+004

7. 3260e+004
1. 6483e+006
1. 2661e+005
4. 7767e+004
3 .4554e+006
1 .0623e+005

2. 4578e+005
7. 5147e+002
7 .9809e+001

1 .2835e+002
3. 1653e+004
2 4997e+005
1 .4148e+006
9. 1427e+005
5.6536e+005
1. 4186e+006
8. 3916e+005
5 6536e+005
1. 5377e+006
4. 8766e+006
6. 7784e+006
8. 6432e+005
8. 0364e+006
7. 1077e+006
1. 4752e+006
1. 5355e+006
2. 6200e+005
5. 1874e+006
1 .0974e+006

3. 4636e+006
2. 5179e+007
1. 1736e+004
8 .8800e+004

5. 1208e+005
6. 5823e+004
1 .2654e+005
1 .2025e+005

Buildup
The material reference is : Shield 2

0m Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Results - Dose Point # 1 - (152.4,457.2,0) cm



Fo~a~ormatioi Only
DOS File: ASTCSI.MS5
1.un Date: August 10,
kun Time: 4:46:26 PM

WDur tion: 00:03:24

e Activity
MeV photons/sec

2005 EC-RADN- 1129
Page 353

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

IS:

1.340e+08
2 .3 53e+11
2. 852e+13
7 776e+ll
2. 693e+12
9. 326e+l1
3 .552e+12

3 . 096e+12
1. 025e+13
2 .835e+13
2. 701e+13
1 .243e+14

2. 772e+14
2 844e+14
4 .203e+14
1. 923e+14
1. 617e+14
3. 704e+13
2. 222e+!0
1. 564e+09

1. 603e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0 .000e+00
5. 183e-130
5. 703e-63
8. 948e-38
3. 476e-27
2. 075e-17
8. 969e-14
1. 505e-09
2 .274e-07
2. 373e-05
2 271e-03
4. 760e-02
2. 830e-01
5 .937e+00

1 .914e+01

4. 247e+02
7. 450e+02
5 .133e+00
1. 525e+00

1. 202e+03

Fluence Rate
MeV/cm 2 /sec

With Buildup
2. 792e-26
7. 716e-23
2. 068e-20
1. 495e-21
1. 693e-20
4. 208e-20
1 .983e-15
1 .994e-11

6. 568e-07
1. 108e-04
8 .015e-03
4. 819e-01
6 . 746e+00
2. 841e+01
3. 464e+02
7. 405e+02
8. 300e+03
9. 706e+03
4. 072e+01
8. 930e+00

1.918e+04

Results - Dose Point # 2 - (167.

Exposure Rate
mR/hr

No Builduo
0 . 000e+00
0.000e+00
5.137e-132
2 .522e-65

2. 384e-40
6. 903e-30
3 . 284e-20
1 .372e-16

2. 478e-12
4 .013e-10

4. 501e-08
4. 425e-06
9 .343e-05

5 524e-04
1. 129e-02
3. 529e-02
7. 146e-01
1. 152e+00
6 .964e-03

1 . 887e-03

1. 923e+00

64,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0.000e+00
0. 000e+00
4.597e-132
2.318e-65
2. 172e-40
6. 277e-30
2. 990e-20
1 .251e-16
2 .261e-12
3. 662e-10
4. 106e-08
4. 036e-06
8 519e-05
5. 036e-04
1 .029e-02

3. 215e-02
6 508e-01
1 049e+00
6. 339e-03
1. 717e-03

1.751e+00

Exposure Rate
mR/hr

With Buildup
2 395e-27
2. 673e-24
2. 050e-22
6. 613e-24
4 .509e-23

8. 357e-23
3. 138e-18
3 .05le-14

1. 082e-09
1. 956e-07
1. 520e-05
9. 389e-04
1. 324e-02
5. 546e-02
6 .588e-01

1. 365e+00
1. 397e+01
1. 501e+01
5. 524e-02
1 .105e-02

3.113e+01

Exposure Rate
mR/hr

With Buildup
2.125e-27
2. 371e-24
1. 819e-22
5. 867e-24
4 000e-23
7 .415e-23

2 . 858e-18
2. 782e-14
9. 869e-10
1. 785e-07
1 .387e-05
8. 561e-04
1. 207e-02
5. 055e-02
6. 003e-01
1 .243e+00

1 .272e+01

1. 366e+01
5. 028e-02
1. 005e-02

2.835e+0l

Enercpy Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

,#T o

1. 340e+08
2 .353e+i1
2 852e+13
7 776e+li
2 . 693e+12
9. 326e+ii
3 552e+12
3 . 096e+12
1. 025e+13
2 835e+13
2 .701e+13
1 .243e+14

2 772e+14
2 844e+14
4. 203e+14
1 . 923e+14
1. 617e+14
3 .704e+13
2 .222e+10

1 . 564e+09

1.603e+15

Fluence Rate
MeV/cm2 /sec
No Buildup
O.000. e+00
0.O00e+00

4.638e-130
5. 240e-63
8.155e-38
3.160e-27
1. 890e-17
8. 178e-14
1. 373e-09
2. 075e-07
2. 165e-05
2. 071e-03
4 .340e-02
2 .580e-01

5 410e+00
1 .744e+01

3 .868e+02

6. 784e+02
4. 672e+00
1.388e+00

1. 094e+03

Fluence Rate
MeV/cm 2 /sec

With Buildup
2.477e-26
6. 845e-23
1. 835e-20
1. 327e-21
1. 502e-20
3 .733e-20
1. 806e-15
1. 818e-11
5. 993e-07
1 .01le-04

7 .310e-03
4. 394e-01
6. 149e+00
2. 590e+01
3. 156e+02
6. 745e+02
7 . 558e+03
8. 836e+03
3 .706e+01

8. 125e+00

1. 746e+04

Results - Dose Point # 3 - (228.6,457.2,0) cm
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Run Date: August
Run Time: 4:46:2
Duration: 00:03:

W Activi
MeV photons,

.MS5
10, 2005

6 PM
24
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ts
/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1.340e+08
2 .353e+11
2 .852e+13

7 .776e+11

2 693e+12
9 . 326e+11
3 .552e+12

3. 096e+12
I. 025e+13
2. 835e+13
2 701e+13
1 243e+14
2 .772e+14
2. 844e+14
4 203e+14
1 .923e+14

1. 617e+14
3 704e+13
2 .222e+10
1 .564e+09

1 .603e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 .000e+00
0. 000e+00

3 .429e-130
3 .846e-63

5. 931e-38
2 .30]e-27

1. 387e-17
6. 012e-14
1 .01le-09

1. 528e-07
1. 594e-05
1.525e-03
3 .194e-02

1. 898e-01
3. 980e+00
1. 283e+01
2. 843e+02
4 984e+02
3 431e+00
1. 019e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 648e-26
4. 555e-23
1. 221e-20
8. 828e-22
9. 993e-21
2. 484e-20
1. 325e-15
1. 337e-!1
4 412e-07
7. 447e-05
5. 382e-03
3. 234e-01
4. 525e+00
1. 905e+01
2 321e+02
4. 959e+02
5. 553e+03
6 . 490e+03
2. 721e+01
5. 965e+00

Exposure Rate
mR/hr

No Buildup
0 .000e+00

0 000e+00
3 399e-132
1 .70!e-65
1 .580e-40
4. 583e-30
2 .194e-20

9. 197e-17
1. 565e-12
2. 697e-10
3. 024e-08
2 .971e-06
6. 270e-05
3. 706e-04
7. 570e-03
2. 364e-02
4. 783e-01
7 .707e-01
4 . 655e-03
1. 261e-03

wS 8 .041e+02 1 . 283e+04 1.287e+00

Enerqvf Activ:
MeV photons

0.015
0.02
0. 03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.52.0
3 .0

1 .340e

2 .353e

2 . 852e
7 .776e
2 .693e

9 326e
3 .552e

3 .096e

1. 025e
2. 835e
2 701e
1. 243E
2. 772E
2 . 844E
4. 203E
1 . 923e
1. 617c
3 -704E
2 . 222E
-1 . 564e

1 603E

Results - Dose Point
ity Fluence Rate F
/sec MeV/cm2 /sec

No Buildup IA
•+08 0.000e+00
+11 0. 000e+00

3+13 2.687e-130
+ii1 2 .988e-63

3+12 4 .636e-38
+ii1 1.807e-27

3+12 1.087e-17
3+12 4.721e-14
•+13 7.950e-10
•+13 1.202e-07
•+13 1.255e-05
•+14 1.201e-03
9+14 2.516e-02
•+14 1.496e-01
•+14 3-137e+00
9+14 1.011e+01
•+14 2.241e+02
9+13 3.930e+02
9+10 22.706e+00

9+09 8.037e-01

9+15 6.341e+02

# 4 - (289.56,457.2,0) cm
luence Rate Exposure Rate
[eV/cm2 /sec mR/hr
ith Buildup No Buildup
1.182e-26 0.000e+00
3.267e-23 0.000e+00
8.758e-21 2.663e-132
6.332e-22 1.322e-65
7.168e-21 1.235e-40
1.782e-20 3.588e-30
1.040e-15 1.721e-20
1.050e-11 7.222e-17
3.471e-07 1.309e-12
5.862e-05 2.122e-10
4.239e-03 2.381e-08
2.548e-01 2.340e-06
3.565e+00 4.940e-05
1.501e+01 2.920e-04
1.829e+02 5.966e-03
3.909e+02 1.864e-02
4.379e+03 3.771e-01
5.118e+03 6.078e-01
2.146e+01 3.672e-03
4.704e+00 9.942e-04

Exposure Rate
mR/hr

With Buildup
1. 414e-27
1 .578e-24

1. 210e-22
3. 904e-24
2. 662e-23
4. 934e-23
2. 097e-18
2. 045e-14
7. 266e-10
1. 314e-07
1 .021e-05

6. 301e-04
8 .881e-03

3 718e-02
4. 414e-01
9. 140e-01
9 344e+00
1. 004e+01
3 .692e-02

7 379e-03

2 .083e+01

Exposure Rate
mR/hr

With Buildup
1.014e-27
1. 132e-24
8. 680e-23
2 .800e-24

1. 909e-23
3. 539e-23
1. 645e-18
1. 607e-14
5 .716e-10

1 .035e-07
8. 040e-06
4 .964e-04

6. 998e-03
2. 930e-02
3. 479e-01
7. 206e-01
7 368e+00
7. 915e+00
2 . 912e-02
5. 820e-03

1.642e+011. 012e+04 1. 014e+00

Results - Dose Point # 5 - (441.96,457.2,0) cm
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Duration: 00:03:24
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WgY Activity
MeV photons/sec

0.01
0.0:
0.0:
0.04
0.0
0.0(
0.0O
0.1
0.1E
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0
4.0

5 1.340e+08
2 .353e+li
2 .852e+13
?.776e+11

5 2.693e+12
9. 326e+il

S 3 .552e+12
3 . 096e+12
.1 025e+13

2 .835e+13
2 .701e+13
1. 243e+14
2. 772e+14
2. 844e+14
4. 203e+14
1. 923e+14
1. 617e+14
3 .704e+13
2 .222e+10

1 .564e+09

S: 1.603e+15

Fluence Rate
MeV/cm2 /sec
No Buildup
0.000e+00
0. 000e+00
1. 656e-130
1. 883e-63
2 .940e-38
1. 150e-27
6. 949e-18
3. 023e-14
5. 108e-10
7. 741e-08
8. 101e-06
7. 764e-0 4

1. 629e-02
9. 690e-02
2. 034e+00
6. 564e+00
1. 457e+02
2. 555e+02
1. 758e+00
5. 21le-0!

4.122e+02

Fluence Rate
MeV/cm2 /sec
With Buildup

6 .174e-27

1.706e-23
4. 574e-21
3 307e-22
3. 743e-21
9 .306e-21
6. 646e-16
6. 732e-12
2 .233e-07

3 .779e-05
2 .739e-03
1. 649e-01
2. 310e+00
9. 735e+00
1. 188e+02
2 540e+02
2. 847e+03
3 327e+03
1. 392e+01
3 .044e+00

6.576e+03

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 -000e+00
1. 641e-132
8. 328e-66
7 .833e-41

2 .284e-30
1 .100e-20
4 .625e-17

8 .412e-13

1. 366e-10
1. 537e-08
1. 513e-06
3 .197e-05

1. 891e-04
3. 870e-03
1. 210e-02
2. 451e-01
3. 951e-01
2 385e-03
6. 447e-04

6.594e-01

36,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0.000e+00
0.000e+00

1.151e-132
5. 940e-66
5. 623e-41
1. 645e-30
7 -947e-21
3 349e-17
6 .111e-13

9. 945e-11
1 122e-08
1 106e-06
2 .340e-05
1 385e-04
2 836e-03
8. 867e-03
1 .793e-01
2. 880e-01
1 726e-03
4 637e-04

Exposure Rate
MR/hr

With Buildup
5. 296e-28
5. 911e-25
4. 533e-23
1. 463e-24
9. 972e-24
1. 848e-23
1 .052e-18

1. 030e-14
3. 678e-10
6. 671e-08
5. 196e-06
3. 213e-04
4 . 534e-03
1. 900e-02
2. 259e-01
4 .68!e-01

4. 790e+00
5. 145e+00
1. 889e-02
3. 766e-03

1.068e+01

Exposure Rate
mR/hr

With Buildup
3.218e-28
3. 591e-25
2 .754e-23
8. 886e-25
6. 059e-24
1. 123e-23
7. 604e-19
7 .467e-15
2. 676e-10
4. 864e-08
3 .798e-06
2 352e-04
3 322e-03
1 393e-02
1. 656e-01
3 .429e-01

3 .497e+00

3 .740e+00

1. 361e-02
2. 693e-03

Results - Dose Point # 6 - (594.
Enerqg Activity

MeV photons/sec

0.015
0.02
0.03
0 .04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

O1A4 S

1.340e+08
2.353e+11
2. 852e+13
7 .776e+li
2 . 693e+12
9. 326e+ll
3 552e+12
3 .096e+12

1. 025e+13
2 .835e+13
2. 701e+13
1. 243e+14
2 772e+14
2 844e+14
4. 203e+14
1 .923e+14

1 .617e+14

3 .704e+13
2 .222e+10

1. 564e+09

1 .603e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0. 000e+00
1. 161e-130
1. 343e-63
2. ille-38
8 .282e-28
5 .022e-18
2. 189e-14
3. 711e-10
5. 635e-08
5 .912e.-06
5. 676e-04
1. 192e-02
7 .097e-02
1. 491e+00
4 .810e+00

1. 065e+02
1. 863e+02
1. 272e+00
3. 748e-01

Fluence Rate
MeV/cm 2 /sec
With Buildup

3.752e-27
1. 037e-23
2 .779e-21

2. 009e-22
2 .274e-21
5. 654e-21
4. 805e-16
4. 881e-12
1. 625e-07
2. 756e-05
2 002e-03
1. 207e-01
1. 692e+00
7. 135e+00
8.705e+01
1. 860e+02
2. 079e+03
2.418e+03
1.003e+01
2.177e+00

3.008e+02 4.791e+03 3.08e+2 4791÷03 4.814e-01 7.779e+00



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page 1
DOS File: ASTCS2.MS5 EC-PADN- 129

ate: August 10, 2005 Page 356
W'ime: 4:55:54 PM
Duration: 00:03:24

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 2 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

60 &

X
# 1 152.4 cm

5 ft 0.0 in
# 2 167.64 cm

5 ft 6.0 in
# 3 228.6 cm

7 ft 6.0 in
# 4 289.56 cm

9 ft 6.0 in
# 5 441.96 cm

14 ft 6.0 in
# 6 594.36 cm

19 ft 6.0 in

Y
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft

z
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in

x

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm' Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

curies
1- 1055e-003
8. 8956e+002
3. 1041e+002
8 .4842e+002
1. 9539e+001
1. 7399e+001
1 .6431e+001
2. 8918e-001
1. 6952e-002
3. 2188e-001
1. 7334e-001
1. 2486e+003
3. 9704e+002
9. 4034e+002

Library : Grove
becquerels UCi/cm3

4.0902e+007 1.3590e-003
3.2914e+013 1.0936e+003
1.1485e+013 3.8160e+002
3.1391e+013 1.0430e+003
7.2294e+011 2-4020e+001
6.4378e+011 2.1390e±001
6.0796e+011 2.0200e+001
1.0700e+010 3.5550e-001
6.2723e+008 2.0840e-002
1.1909e+010 3-9570e-001
6.4137e+009 2.1310e-001
4.6199e+013 1.5350e+003
1.4690e+013 4.8810e+002
3.4792e+013 1.1560e+003

Ba/cm3

5.0283e+001
4. 0462e+007
1. 4119e+007
3 .8591e+007

8 .8874e+005

7.9143e+005
7.4740e+005
1. 3153e+004
7. 7108e+002
1. 4641e+004
7 .8847e+003

5. 6795e+007
1 .8060e+007

4 .2772e+007
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Nuclide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6.9224e+003
8.0750e+003
1.3552e+004
3 .2887e+003
1. 1152e+004
2. 0547e+001
5. 4338e+000
3 .0821e+000
1. 0754e+002
8. 3459e+000
3. 1391e+000
2. 2500e+002
7 .0143e+000

1. 6197e+001
4. 9530e-002
5. 2613e-002
8. 4598e-003
2. 0865e+000
1. 1754e+001
9. 3218e+001
6 .0089e+001
3. 7256e+001
9. 3464e+001
4. 7310e+001
3 .7256e+001
1. 0062e+002
2.7380e+002
4. 4658e+002
5. 6981e+001
4 .9246e+002
3. 6263e+002
9 .7043e+001
1. 0lle+002
1. 7269e+001
3. 1496e+002
7.2323e+001
2. 2313e+002
1. 6448e+003
1.0770e+000
5. 9015e+000
6. 4221e+001
4. 0501e+000
8. 3378e+000
7 .6073e+000

becmuerels
2. 5613e+014
2.9878e+014
5. 0142e+014
1.2168e+014
4. 1263e+014
7.6026e+011
2.0105e+011
1. 1404e+011
3. 9789e+012
3. 0880e+011
1. 1615e+011
8 3249e+012
2 5953e+011
5. 9927e+011
1. 8326e+009
1. 9467e+009
3 .1301e+008
7 .7199e+010
4. 3491e+011
3. 4491e+012
2. 2233e+012
1. 3785e+012
3. 4582e+012
1. 7505e+012
1. 3785e+012
3. 7230e+012
1.0131e+013
1. 6523e+013
2 1083e+012
1- 8221e+013
1. 3417e+013
3 .5906e+012

3. 7411e+012
6. 3896e+011
1.1654e+013
2. 6759e+012
8. 2557e+012
6. 0857e+013
3. 9849e+010
2. 1836e+011
2. 3762e+012
1 .4985e+0l1

3 .0850e+011

2. 8147e+011

UCi/cm3

8. 5100e+003
9.9270e+003
1 .6660e+004
4.0430e+003
1 .3710e+004

2. 5260e+001
6 .6800e+000
3 .7890e+000

1. 3220e+002
1. 0260e+001
3. 8590e+000
2. 7660e+002
8.6230e+000
1. 9911e+001
6 .0890e-002

6. 4680e-002
1. 0400e-002
2. 5650e+000
1 .4450e+001
1. 1460e+002
7. 3870e+001
4. 5800e+001
.1. 1490e+002
5. 8160e+001
4. 5800e+001
1.237Oe+002
3. 3660e+002
5. 4900e+002
7. 0050e+001
6 .0540e+002
4. 4580e+002
1.1930e+002
1.2430e+002
2.1230e+001
3 .8720e+002
8 .8910e+001
2.7430e+002
2. 0220e+003
1 .3240e+000
7 .2550e+000
7 8950e+001
4. 9790e+000
1. 0250e+001
9. 3520e+000

Ba!/cm
3. 1487e+008
3. 6730e+008
6. 1642e+008
1 .4959e+008
5. 0727e+008
9 .3462e+005
2 .4716e+005
1. 4019e+005
4. 8914e+006
3 .7962e+005
1. 4278e+005
1. 0234e+007
3 .1905e+005

7 .3671e+005
2 .2529e+003
2. 3932e+003
3 .8480e+002
9 .4905e+004
5. 3465e+005
4 .2401e+006
2 .7332e+006
1 .6946e+006

4. 2513e+006
2 .1519e+006

1. 6946e+006
4. 5769e+006
1. 2454e+007
2. 0313e+007
2. 5919e+006
2. 2400e+007
1. 6495e+007
4. 4141e+006
4. 5991e+006
7. 8551e+005
1.4326e+007
3.2897e+006
1. 0149e+007
7 .4814e+007
4 .8988e+004

2. 6844e+005
2. 9212e+006
1. 8422e+005
3 .7925e+005
3. 4602e+005

I10

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Results - Dose Point # 1 - (152.4,457.2,0) cm
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DOS File: ASTCS2.MS5
Run Date: August 10,
Run Time: 4:55:54 PM

r on: 00:03:24

Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0. 5
0.6
0.8
1.0
1.5
2.0
3 .0
4.0

wS-

3.918e+08
7. 018e+11
7 -299e+13
1. 870e+12
8 . 001e+12
2. 055e+12
8. 003e+12
9 141e+12
1 . 696e+13
7. 218e+13
5. 826e+13
2. 577e+14
5. 813e+14
5 442e+14
6. 522e+14
3 .489e+14
3 .149e+14
6 555e+13
5. 832e+10
2 . 994e+09

3.015e+15

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. O00e+O0
0. O00e+00
1. 326e-129
1. 371e-62
2. 659e-37
7 659e-27
4. 676e-17
2. 648e-13
2 .489e-09

5. 789e-07
5. 117e-05
4 .710e-03
9. 983e-02
5. 416e-01
9. 213e+00
3. 474e+01
8 .269e+02
1. 318e+03
1. 347e+01
2 .918e+00

2.206e+03

Fluence Rate
MeV/cm 2 /sec
With Buildup
8. 164e-26
2 301e-22
5. 292e-20
3 .595e-21

5. 029e-20
9. 272e-20
4. 468e-15
5. 888e-11
1 .086e-06

2. 822e-04
1 .728e-02
9. 995e-01
1. 415e+01
5. 437e+01
5. 375e+02
1. 343e+03
1. 616e+04
1. 718e+04
1. 069e+02
1. 709e+01

3.541e+04

t # 2 - (167.
Fluence Rate
MeV/cm 2 /sec

With Buildup
7 .243e-26
2.042e-22
4. 696e-20
3 .190e-21

4 462e-20
8 .227e-20

4. 070e-15
5 .369e-11
9. 914e-07
2. 575e-04
1. 576e-02
9. 113e-01
1 .290e+01

4. 956e+01
4 . 897e+02
1. 224e+03
1 . 472e+04
1. 564e+04
9 .725e+01
1. 555e+01

3.224e+04

Exposure Rate
mR_/hr

No Buildup
0. 000e+00
0 .000e+00

1. 315e-131
6. 064e-65
7. 083e-40
1 521e-29
7 399e-20
4. 052e-16
4. 099e-12
1.022e-09
9. 706e-08
9. 178e-06
1. 959e-D4
1. 057e-03
1 .752e-02
6 .403e-02
1. 391e+00
2. 039e+00
1. 828e-02
3 610e-03

3. 535e+00

64,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0. O00e+00
0. O00e+00

1.1 7 6e-131
5.572e-65
6. 4 55e-40
1.383e-29
6.738e-20
3.694e-16
3 .740e-12
9 325e-10
8. 855e-08
8 371e-06
1. 787e-04
9. 637e-04
1. 597e-02
5. 834e-02
1. 267e+00
1. 856e+00
1. 664e-02
3. 285e-03

3.219e+00

EC-RADN- 1129
Page 358

Exposure Rate
mR/hr

With Buildup
7. 003e-27
7. 971e-24
5 .245e-22
1. 590e-23
1. 340e-22
1 .842e-22

7. 071e-18
9. 009e-14
1.789e-09
4. 981e-07
3.278e-05
1. 947e-03
2.777e-02
1.061e-01
1.022e+00
2.476e+00
2.719e+01
2.656e+01
1.450e-01
2.114e-02

5.755e+01

Exposure Rate
mR/hr

With Buildup
6.213e- 2 7
7. 072e-24
4.654e-22
1.411e-23
1.189e-22
1.634e-22
6 .440e-18
8.215e-14
1. 633e-09
4. 545e-07
2 990e-05
1 776e -03
2 532e-02
9. 673e-02
9. 315e-01
2 -256e+00
2. 476e+01
2 .418e+01
1.319e-01
1. 924e-02

5.240e+01

Enercgy Activ
MeV photons

0.015
0 .02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

OALS:

3.918E
7 018E
7 2 299E
1. 870e8 0 01 e
2 055e
8 003E
9 .141E
1. 696E
7 .218E
5 826E
2 5 7 7E
5. 813e
5. 442E
6. 522E
3 .489

3 .149e

6. 555E
5. 832•
2 994E

3.015e

Results - Dose Poin
ity Fluence Rate
;/sec MeV/cm 2 /sec

No Buildup
008 0.O00e+00

3+11 0.000e+00
•+13 1.187e-129

•+12 1.260e-62
+-12 2.423e-37
9+12 6.964e-27

•+!2 4.258e-17
•+12 2.415e-13
+13 2.27le-09

a+13 5.283e-07
÷+13 4.668e-05
•+14 4.296e-03
•+14 9.103e-02

a+14 4. 937e-01
•+14 8.396e+00

?+14 3.165e+01
?+14 7.531e+02
e+!3 1.200e+03
?+10 1.226e+01
e+09 2.656e+00

e+15 2.009e+03

Results - Dose Point # 3 - (228.6,457.2,0) cm
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Run Time: 4:55:54 PM
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Activity
MeV photons/sec

2005 EC-RADN- i 129
Page 359

0.015
0.02
0.03
0.04
o .05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

3.918e+08
7. 018e+11
7 .299e+13
1. 870e+12
3. 001e+12
2 055e+12
8. 003e+12
9. 141e+12
1. 696e÷13
7 . 218e+13
5. 826e+13
2 . 577e+14
5. 813e+14
5. 442e+14
6. 522e+14
3. 489e+14
3. 149e+14
6. 555e+13
5. 832e+10
2. 994e+09

3.015e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0.000e+00

8.776e-130
9.248e-63
1.762e-37
5. 084e-27
3. 124e-17
1. 775e-13
1. 672e-09
3 .891e-07

3 .438e-05
3 .163e-03

6. 700e-02
3. 633e-01
6. 176e+00
2 327e+01
5. 535e+02
8. 819e+02
9. 005e+00
1 .950e+00

Fluence Rate
MeV/CM2 /sec
With Buildup
4. 820e-26
1 .359e-22
3. 124e-20
2 .122e-21

2. 969e-20
5. 474e-20
2 .986e-15

3. 948e-11
7. 299e-07
1. 896e-04
1. 161e-02
6 .707e-01
9 .490e+00
3. 646e+01
3. 601e+02
8. 997e+02
1 .081e+04

1 149e+04
7 .141e+01
1. 141e+01

Exposure Rate
mR /hr

No Buildup
0 000e+00
0 000e+00

8 697e-132
4 .090e-65

4 .695e-40

1. 010e-29
4. 944e-20
2. 716e-16
2 .754e-12
6 .867e-10
6 521e-08
6 .163e-06

1 .315e-04
7 09!e-04
1. 75e-02
4. 290e-02
9. 312e-01
1. 364e+00
1. 222e-02
2 . 412e-03

* S:

1. 476e+03 2 .369e+04 2 .365e+00

Enerqy Activ.
MeV photons

0.015
0.02
0.03
0.04
0.05
0.06
0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

EWAS:

3. 918e
7 . 018e
7 .299e
1. 870e
B. 001e
2. 055e
8. 003e
9. 141E
1. 696e
7 .218e
5. 826E
2. 577e
5. 813e
5. 442E
6. 522E
3 .489E
3 149E
6. 555E
5. 832E
2. 994E

3.015€

Results - Dose Point
ity Fluence Rate F
/sec MeV/cm 2 /sec

No Buildup W
9+08 0.000e+00

9+11 0.000e+00
±+13 6.876e-130

9+12 7.185e-63
±+12 1.377e-37

9+12 3. 981e-27
•+12 2.450e-17
m+12 1.394e-13
•+13 1.315e-09
9+13 3.062e-07
m+13 2.707e-05
•+14 2.491e-03
•+14 5.278e-02
•+14 2.863e-01
m+14 4.867e+00

•+14 1.835e+01
m+14 4.364e+02
a+13 6.955e+02

e+10 7.102e+00
m+09 1.538e+00

a+15 1.164e+03

# 4 - (289.56,457.2,0) cm
luence Rate Exposure Rate
[eV/cm2 /sec mR/hr
ith Buildup No Buildup
3.457e-26 0.000e+00
9-745e-23 0.000e+00
2.241e-20 6.815e-132
1-522e-21 3-178e-65
2.130e-20 3.669e-40
3.927e-20 7.908e-30
2.343e-15 3.878e-20
3.101e-ll 2.132e-16
5.741e-07 2.166e-12
1.493e-04 5,404e-10
9.140e-03 5.134e-08
5.284e-01 4.854e-06
7.478e+00 1.036e-04
2.873e+01 5.588e-04
2.839e+02 9.258e-03
7.093e+02 3.382e-02
8.526e+03 7.342e-01
9.058e+03 1.075e+00
5.632e+01 9.636e-03
9.003e+00 1.903e-03

Exposure Rate
. mnR/hr.

With Buildup
4 . 134e-27
4. 706e-24
3 .097e-22

9 .387e-24
7. 910e-23
1. 087e-22
4. 726e-18
6. 039e-14
1. 202e-09
3 .347e-07

2. 201e-05
1. 307e-03
1. 863e-02
7. 116e-02
6. 850e-01
1. 658e+00
1. 819e+01
1. 776e+01
9. 688e-02
1. 412e-02

3. 850e+01

Exposure Rate
ma.R /hr

With Buildup
2.965e-27
3 376e-24
2. 221e-22
6. 733e-24
5. 674e-23
7. 799e-23
3. 707e-18
4 744e-14
9. 455e-10
2. 634e-07
1. 734e-05
1. 030e-03
1. 468e-02
5. 608e-02
5. 400e-01
1. 307e+00
1. 434e+01
1 .401e+01

7. 641e-02
1. 114e-02

3.036e+011. 868e+04 1. 865e+00

Results - Dose Point # 5 - (441.96,457.2,0) cm



Fola[formaticn Only
OOS File: ASTCS2.MS5
Run Date: August 10,
Run Time: 4:55:54 PM
wuion: 00:03:24

Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3O0
4.0

doS:

3 .918e+08
7. 018e+1l
7 .299e+13
1 870e+12
8 001e+12
2 055e+12
8. 003e+12
9. 141e+12
1 . 696e+13
7. 218e+13
5. 826e+13
2. 577e+14
5 .813e+14
5. 442e+14
6. 522e+14
3 . 489e+14
3 149e+14
6 555e+13
5 .832e+10
2 .994e+09

3. 015e+15

2005

Fluence Rate
MeV/cm2 /sec
No Buildup

0 000e+00
0 000e+00
4 .238e-130
4. 527e-63
8. 737e-38
2 . 534e-27
1 .566e-17

8. 927e-14
8. 450e-10
1. 971e-07
1 .747e-05

1. 610e-03
3 .416e-02
1. 854e-01
3 .157e+00

1. 191e+01
2. 836e+02
4. 521e+02
4. 613e+00
9 .972e-01

7.567e+02

Fluence Rate
MeV/cm2 /sec

With Buildup
1. 806e-26
5. 089e-23
1. 170e-20
7 .951e-22

1. 112e-20
2 05le-20
1. 498e-15
1 .988e-11

3. 694e-07
9. 624e-05
5. 907e-03
3. 420e-01
4. 845e+00
1. 863e+01
1. 843e+02
4 . 608e+02
5. 543e+03
5. 888e+03
3. 654e+01
5. 826e+00

1. 214e+04

Results - Dose Point # 6 - (594.

EC-RADN- 11,29
Page 360

Exposure Rate
mR/hr

No Buildup
0 .O00e+00

0 . 000e+00
4 .200e-132
2. 002e-65
2 327e-40
5. 033e-30
2. 478e-20
1. 366e-16
1. 391e-12
3. 479e-10
3. 314e-08
3. 138e-06
6. 705e-05
3. 619e-04
6 .005e-03

2 195e-02
4.772e-01
6. 992e-01
6.258e-03
1.234e-03

1.212e+00

36,457.2,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0. 000e+00

2 .944e-132

1. 428e-65
1 671e-40
3 625e-30
1 .791e-20
9. 890e-17
1 011e-12
2 .532e-10

2. 418e-08
2 294e-06
4 907e-05
2 651e-04
4. 401e-03
1. 609e-02
3 .490e-01
5. 097e-01
4. 530e-03
8. 873e-04

8.849e-01

Exposure Rate
mR/hr

With Buildup
1. 549e-27
1.763e-24
1. 160e-22
3. 516e-24
2. 963e-23
4 . 073e-23
2 .370e-18
3. 041e-14
6 .083e-10

1. 699e-07
1 .121e-05

6. 664e-04
9. 510e-03
3. 636e-02
3 .505e-01

8 .494e-01

9 .326e+00

9. 105e+00
4. 958e-02
7. 207e-03

1. 973e+01

Exposure Rate
mR/hr

With Buildup
9.410e-28
1. 071e-24
7. 048e-23
2. 136e-24
1. 800e-23
2 475e-23
1. 713e-18
2 .205e-14
4. 426e-10
I .238e-07
8 19ie-06
4 .878e-04

6. 967e-03
2 . 665e-02
2. 569e-01
6. 222e-01
6 . 809e+00
6 618e+00
3. 572e-02
5. 154e-03

1.438e+01

Energcy ACtivity
MeV photons/sec

0.015
0.02
0.03
0. 04

* 0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

E0AS

3. 918e+08
7 018e+1l
7. 299e+13
1. 870e+12
8 .001e+12
2 .055e+12

8. 003e+12
9. 141e+12
1. 696e+13
7 .218e+13
5 .826e+13
2. 577e+14
5 .813e+14

5 442e+14
6. 522e+14
3 489e+14
3. 149e+14
6. 555e+13
5. 832e+10
2 . 994e+09

3.015e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. O00e+00
0. 000e+00

2.971e-130
3,229e-63
6 .272e-38
1. 825e-27
1 .132e-17
6 464e-14
6. 138e-10
1 .435e-07
1. 275e-05
1.177e-03
2 .500e-02
1. 358e-01
2 .314e+00
8 .728e+00

2. 074e+02
3 .296e+02
3 339e+00
7. 172e-01

5.523e+02

Fluence Rate
MeV/cm 2 /sec
With Buildu=
1 . 097e-26
3. 092e-23
7. 112e-21
4. 831e-22
6 .758e-21
1. 246e-20
1 .083e-15

1. 441e-i1
2 .688e-07

7 . 017e-05
4. 318e-03
2 .503e-01

3 549e+00
1. 365e+01
1. 351e+02
3 375e+02
4. 047e+03
4 .280e+03
2 . 633e+01
4 . 166e+00

8.847e+03



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
DOS ile: ASTCS4.MS5 EC-RADN- 1129
R te: August 10, 2005 Page 361
PW ime: 5:28:40 PM
Duration: 00:03:24

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 4 hour

Geometry: 7 - Cylinder Volume - Side Shields

z

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

# 1

# 2

# 3

# 4

X
152.4

5 ft 0.0
167.64

5 ft 6.0
228.6

7 ft 6.0
289.56

9 ft 6.0
441.96

14 ft 6.0
594.36

19 ft 6.0

OS 0 0

cm
in
cm
in
cm
in
cm
in
cm
in
cm
in

Y
457.2

15
457.2

15
457.2

15
457.2

15
457 .2

15
457.2

15

cm
ft
cm
ft
cm
ft
cm
ft
cm
ft
cm
ft

z
0

0.0
0

0.0
0

0.0
0

0.0
0

0.0
0

0.0

cm
in
cm
in
cm
in
cm
in
cm
in
cm
in

# 6

X

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

curies
1. 030e-003
8. 8725e+002
1 .1323e+002
8 .4272e+002

1. 9466e+001
1 .6643e+001

1. 6391e+001
2. 8836e-001
1 .6911e-002
3 .2090e-001
1. 7294e-001
1 . 2 454e+003
3. 9427e+002
9. 3790e+002

becauerels
4. 0812e+007
3 .2828e+013

4.1895e+012
3 .1181e+013

7 .2023e+011
6. 1579e+011
6 .0646e+011

1. 0669e+010
6. 2572e+008
1. 1873e+010
6 .3987e+009
4.6079e+013
1.4588e+013
3.4702e+013

gCi/cm3

1.3560e-003
1. 0907e+003
1 3920e+002
1. 0360e+003
2. 3930e+001
2. 0460e+001
2. 0150e+001
3. 5450e-001
2. 0790e-002
3 .9450e-001
2. 1260e-001
1. 5310e+003
4. 8470e+002
1. 1530e+003

Ba/cm3

5.0172e+001
4. 0357e+007
5. 1504e+006
3 .8332e+007
8. 8541e+005
7. 5702e+005
7. 4555e+005
1. 3117e+004
7. 6923e+002
1. 4597e+004
7 .8662e+003
5. 6647e+007
1 .7934e+007
4. 2661e+007



FoPagEormatidh Only
DOS File: ASTCS4.MS5
Run Date: August 10, 2005
Run Time: 5:28:40 PM
•uýtion: 00:03:24

w Nuclide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-10 6
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6 .8573e+003
5. 1556e+003
1. 2649e+004
6. 7483e+002
9. 0210e+003
4.8392e+001
3 8093e+000
1 .2511e+000
1. 0502e+002
8. 3215e+000
3 1155e+000
2. 1898e+002
7. 0395e+000
1. 6156e+001
4. 9408e-002
5. 2499e-003
8 .4354e-003
2 .0816e+000
1 .1689e+001

9. 2813e+001
5. 9194e+001
3 .7158e+001
9. 3057e+001
3. 4539e+001
3. 7158e+001
9. 8833e+001
1 .9815e+002

4. 4503e+002
5. 6843e+001
4 .2453e+002
2 .1694e+002

9.6230e+001
1. 0062e+002
1.7229e+001
2. 5404e+002
7. 2111e+001
2. 1247e+002
1. 6122e+003
2 .2695e+000
6. 0707e+000
1. 3446e+002
3 .5222e+000

8. 3134e+000
6. 9915e+000

becquerels
2. 5372e+014
1 .9076e+014

4 .6801e+014

2 .4969e+013
3. 3378e+014
1. 7905e+012
1 .4095e+011

4. 6290e+010
3. 8856e+012
3. 0790e+011
1. 1527e+011
8. 1022e+012
2.6046e+011
5. 9779e+011
1. 8281e+009
1.9425e+008
3. 1211e+008
7. 7019e+010
4 .3250e+011
3.4341e+012
2.1902e+012
1.3748e+012
3.4431e+012
1.2779e+012
1. 3748e+012
3. 6568e+012
7. 3317e+012
1. 6466e+013
2 .1032e+012

1. 5708e+013
8 0269e+012
3. 5605e+012
3. 7230e+012
6. 3746e+011
9. 3994e+012
2. 6681e+012
7. 86!4e+012
5. 9653e+013
8.3971e+010
2. 2462e+011
4. 9751e+012
1. 3032e+011
3. 0759e+011
2. 5869e+011

aCi/cm3

8 .4300e+003
6. 3380e+003
1. 5550e+004
8 .2960e+002

1. 1090e+004
5. 9490e+001
4. 6830e+000
1. 5380e+000
1. 2910e+002
1.0230e+001
3 .8300e+000
2 .6920e+002
8.6540e+000
1. 9862e+001
6. 0740e-002
6. 4540e-003
1. 0370e-002
2 .5590e+000

1.4370e+001
1. 1410e+002
7 .2770e+001
4. 5680e+001
1. 440e+002
4. 2460e+001
4 .5680e+001

1. 2150e+002
2 .4360e+002
5. 4710e+002
6. 9880e+001
5.2190e+002
2. 6670e+002
1. 1830e+002
1.2370e+002
2. llS0e+001
3. 1230e+002
8. 8650e+001
2. 6120e+002
1. 9820e+003
2. 7900e+000
7. 4630e+000
1.6530e+002
4. 3300e+000
1. 0220e+001
8. 5950e+000

EC-RADN- 1129
Page 362

Ba/cm
3

3 .1191e+008

2. 3451e+008
5. 7535e+008
3 .0695e+007

4. 1033e+008
2. 2011e+006
1 .7327e+005

5. 6906e+004
4. 7767e+006
3. 7851e+005
1. 4171e+005
9. 9604e+006
3. 2020e+005
7 .3489e+005

2. 2474e+003
2 .3880e+002
3 .8369e+002
9 .4683e+004
5. 3169e+005
4. 2217e+006
2 .6925e+006
1. 6902e+006
4 .2328e+006
1. 5710e+006
1. 6902e+006
4. 4955e+006
9. 0132e+006
2. 0243e+007
2. 5856e+006
1. 9310e+007
9 .8679e+006
4. 3771e+006
4.5769e+006
7 .8366e+005
1. 1555e+007
3. 2800e+006
9 .6644e+006

7. 3334e+007
1. 0323e+005
2. 7613e+005
6. 1161e+006
1. 6021e+005
3 .7814e+005
3. 1802e+005

0

0
Buildup

The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Results - Dose Point # 1 - (152.4,457.2,0) cm



FoPa4Eformatiob Only
DOS File: ASTCS4.MS5
Run Date: August 10,
Run Time: 5:28:40 PM
Duration: 00:03:24

w Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
o.6
0.8
1.0
1.5
2.0
3.0
4.0

3 .729e+08
6. 925e+ii
6 891e+13
1 802e+12
7 843e+12
2 .036e+12
7 915e+12
8. 893e+12
1 . 069e+13
6. 619e+13
5. 156e+13
2 .365e+14
5 . 068e+14
3 .712e+14
3 682e+14
2 .442e+14
2 374e+14
4- 550e+13
7 .644e+10
1 .215e+09

2.236e+15

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0.O00e+00
1.252e-129
1. 322e-62
2. 606e-37
7 .586e-27

4. 624e-17
2 .577e-13

1 .569e-09

5. 309e-07
4.528e-05
4. 322e-03
8 .703e-02
3 . 694e-01
5 201e+00
2.431e+01.
6.235e+02
9.151e+02
1.766e+01
1.185e+00

Fluence Rate
MeV/cm2 /sec

With Buildup
7. 771e-26
2 .271e-22
4. 997e-20
3 .465e-21
4 ..930e-20
9. 185e-20
4. 419e-15
5. 729e-11
6. 850e-07
2. 588e-04
1. 530e-02
9 .172e-01

1. 233e+01
3. 708e+01
3. 034e+02
9 .401e+02
1 219e+04
1. 192e+04
1 .401e+02
6. 936e+00

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00

1 .241e-131
5. 845e-65
6. 943e-40
1. 507e-29
7. 317e-20
3 . 942e-16
2 .584e-12

9. 370e-10
8. 590e-08
8.422e-06
1. 708e-04
7. 210e-04
9. 893e-03
4 .480e-02
1. 049e+00
1. 415e+00
2.395e-02
1.465e-03

EC-RADN- 1129
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EnercrV
MeV

0.015
0.02
0 .03
0 .04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0(.a
1.0
1.5
2.0
W030 0S

1. 587e+03 2.555e+04 2. 545e+00

Exposure Rate
rR/ hr

With Buildup
6. 665e-27
7 .866e-24

4. 952e-22
1. 532e-23
1. 313e-22
1 .824e-22

6. 993e-18
8 .765e-14
1. 128e-09
4. 568e-07
2. 90!e-05
1 .787e-03

2 .421e-02
7 239e-02
5. 772e-01
1 .733e+00
2 .050e+O1

1. 844e+01
1 .900e-01

8. 581e-03

4.155e+01

Exposure Rate
mR/hr

With Buildup
5. 913e-27
6 979e-24
4.393e-22
1 .360e-23
1. 165e-22
1. 619e-22
6. 369e-18
7. 992e-14
1. 029e-09
4 .168e-07

2. 646e-05
1. 629e-03
2 .207e-02

6. 597e-02
5 .259e-01

1. 579e+00
1. 867e+01
1 .678e+01

1. 729e-01
7.808e-03

3.783e+01

Results - Dose Point # 2 - (167.64,457.2,0) cm
Activity Fluence Rate Fluence Rate Exposure Rate

photons/sec MeV/cm 2 /sec MeV/cm 2 /sec mR/hr
No Buildup With Buildup No Buildup

3.729e+08 0.000e+00 6.894e-26 0.000e+00
6.925e+!l 0.000e+00 2.015e-22 0.000e+00
6.891e+13 1.121e-129 4.433e-20 i.llle-131
1.802e+12 1.214e-62 3.074e-21 5.371e-65
7.843e+12 2.375e-37 4.374e-20 6.328e-40
2.036e+12 6.898e-27 8.149e-20 1.370e-29
7.915e+12 4.211e-17 4.025e-15 6.664e-20
8.893e+12 2.349e-13 5.224e-11 3.594e-16
S.069e+13 1.432e-09 6.250e-.07 2.358e-12
6.619e+13 4,845e-07 2.362e-04 8. 552e-10
5.156e+13 4.131e-05 1.395e-02 7.837e-08
2.365e+14 3.942e-03 8.363e-01 7.68!e-06
5.068e+14 7.936e-02 1.124e+01 1.558e-04
3.712e+14 3.367e-01 3.380e+01 6.573e-04
3.682e+14 4.740e+00 2.765e+02 9.016e-03
2.442e+14 2.215e+0! 8.564e+02 4.032e-02
2.374e+14 5.678e+02 1.l10e+04 9. 554e-01
4.550e+13 8.332e+02 1.085e+04 1.288e+00
7.644e+10 1.607e+01 1.275e+02 2-180e-02
1.215e+09 1.078e+00 6.311e+00 1.334e-03

2. 236e+15 1 . 446e+03 2 .326e+04 2.318e+00

Results - Dose Point # 3 - (228.6,457.2,0) cm



FoPa? ormatio4 Only
bOS File: ASTCS4.MS5
Run Date: August 10, 2005
Run Time: 5:28:40 PM EC-RADN- 1129
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MeV

0.015
0.02
0.03
0 .04
0.05
0.06
0 .08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

00 :03 :24

Activity
photons/sec

3 .729e+08
6. 925e+ii
6 .891e+13

1 .802e+12
7. 843e+12
2 .036e+12
7. 9 15e+12
8. 893e+12
1. 069e+13
6 619e+13
5 .156e+13

2. 365e+14
5. 068e+14
3.712e+14
3.682e+14
2.442e+14
2. 3 74e+14
4.550e+13
7.644e+10
1. 215e+09

2. 236e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0.000e+00
8.285e-130
8. 913e-63
1.727e-37
5.036e-27
3.090e-17
1.727e-13
1.054e-09
3. 568e-07
3. 042e-05
2.902e-03
5.841e-02
2.478e-01
3 .487e+00
1 629e+01
4. 173e+02
6 .122e+02

1 .180e+01

7 .915e-01

1. 062e+03

Fluence Rate
MeV/cm2 /sec

with Buildup
4. 588e-26
1. 341e-22
2. 950e-20
2. 046e-21
2. 910e-20
5 .422e-20

2. 954e-15
3 .841e-11

4 602e-07
1. 739e-04
1. 027e-02
6 .155e-01

8. 273e+00
2 . 486e+01
2. 033e+02
6. 296e+02
8. 153e+03
7 . 972e+03
9. 359e+01
4 .633e+00

1.709e+04

Results - Dose Point # 4 - (289.

Exposure Rate
mR/hr

No Buildup
0 000e+00
0 O00e+00
8. 211e-132
3. 942e-65
4 602e-40
1 .000e-29

4. 890e-20
2 .642e-16

2. 736e-12
6 .298e-10
5. 77!e-08
5. 655e-06
1. 146e-04
4. 837e-04
6. 632e-03
3. 002e-02
7. 021e-01
9. 466e-01
1. 601e-02
9 .791e-04

1. 703e+00

56,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0.000e+00
0 000e+00
6. 434e-132
3. 063e-65
3. 597e-40
7 833e-30
3 835e-20
2 075e-16
1. 365e-12
4 .956e-10
4. 544e-08
4. 454e-06
9. 032e-05
3. 81e-04
5 .227e-03

2 .366e-02
5. 536e-01
7.465e-01
1 . 263e-02
7 .723e-04

1 . 343e+00

Exposure Rate

With Buildup
3. 935e-27
4. 644e-24
2 .923e-22

9. 047e-24
7. 753e-23
1 .077e-22

4. 674e-18
5. 876e-14
7. 578e-10
3. 069e-07
1 .948e-05

1 .199e-03

1. 624e-02
4 .853e-02

3. 867e-01
1 .160e+00

1. 372e+01
1. 233e+01
1 .270e-01
5. 732e-03

2.779e+01

Exposure Rate
mR/hr

With Buildup
2.822e-27
3. 331e-24
2 .097e-22

6 .490e-24
5. 561e-23
7. 725e-23
3. 666e-18
4. 615e-14
5 961e-10
2. 416e-07
1. 534e-05
9 . 448e-04
1. 280e-02
3. 825e-02
3 .048e-01

9. 149e-01
1. 082e+01
9 .722e+00
1 .00e-01

4. 521e-03

2.191e+01

Enerqv Activity
MeV Photons/sec

0.015
0 .02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

&ALS

3 . 729e+08
6 925e+li
6 . 891e+13
1. 802e+12
7. 843e+12
2. 036e+12
7. 915e+12
8. 893e+12
1. 069e+13
6. 619e+13
5. 156e+13
2 365e+14
5. 068e+14
3.712e+14
3. 682e+14
2. 442e+14
2.374e+14
4.550e+13
7 .644e+10

1.215e+09

2 .236e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0.000e+00
6.492e-130
6. 925e-63
1. 350e-37
3 . 943e-27
2. 423e-17
1. 356e-13
8. 291e-10
2 .808e-07
2. 395e-05
2. 286e-03
4. 601e-02
1. 952e-01
2 .748e+00

1 .284e+01

3. 291e+02
4. 827e+02
9 .308e+00
6. 243e-01

8.375e+02

Fluence Rate
MeV/cm /sec

With Buildup
3.291e-26
9.616e-23
2.116e-20
1.467e-21
2. 088e-20
3. 889e-20
2. 317e-15
3. 017e-ll
3 .620e-07

I. 369e-04
8. 089e-03
4. 849e-01
6 519e+00
1 960e+01
1 603e+02
4 .963e+02
6 . 429e+03
6 .287e+03
7 .381e+01

3 . 654e+00

1.348e+04

Results - Dose Point # 5 - (441.96,457.2,0) cm



FofageformatiSn only
DOS File: ASTCS4.MS5
Run Date: August 10,
Pun Time: 5:28:40 PM
a u ion; 00:03:24

Activity
MeV photons/sec

* 0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

.S

3 . 729e+08
6. 925e+11
6. 891e+13
1 . 802e+12
7. 843e+12
2 036e+12
7. 915e+12
8. 893e+12
1. 069e+13
6. 619e+13
5. 156e+13
2 .365e+14

5. 068e+14
3 712e+14
3 .682e+14

2. 442e+14
2 374e+14
4. 550e+13
7. 644e+10
1. 215e+09

2 .236e+15

2005

Fluence Rate
MeV/cm2 /sec
No Builduo
0.000e+00
0. 000e+00

4.00le-130
4 364e-63
8. 564e-38
2. 510e-27
1. 548e-17
8 .685e-14

5 .327e-10

1. 808e-07
1. 546e-05
1 . 478e-03
2. 978e-02
1. 265e-01
1. 782e+00
8 334e+00
2. 139e+02
3 .138e+02

6. 046e+00
4. 048e-01

5. 444e+02

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 719e-26
5. 022e-23
1. 105e-20
7 . 663e-22
1. 090e-20
2. 031e-20
1. 481e-15
1. 934e-11
2. 329e-07
8. 826e-05
5. 228e-03
3. 138e-01
4. 224e-+00
1. 271e+01
1. 040e+02
3. 224e+02
4. 180e+03
4. 087e+03
4. 789e+01
2. 365e+00

8. 760e+03

Exposure Rate
mR /hr

No Buildup
0 000e+00
0 000e+00

3. 965e-132
1. 930e-65
2. 281e-40
4. 985e-30
2 .450e-20
1. 329e-16
8 . 773e-13
3. 191e-10
2. 933e-08
2. 879e-06
5. 845e-05
2 469e-04
3 390e-03
1. 536e-02
3. 598e-01
4. 853e-01
8.203e-03
5. 008e-04

8.729e-01

36,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0.000e+00
0 . 000e+00

2 .780e-132
1. 377e-65
1. 638e-40
3 591e-30
1. 771e-20
9. 622e-17
6 .373e-13
2 .322e-10

2 140e-08
2. 105e-06
4 .278e-05
1. 808e-04
2 .485e-03
1 126e-02
2 632e-01
3. 538e-01
5. 938e-03
3. 602e-04

EC-RADN-1 129
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Exposure Rate
mR/hr

With Buildup
1 .474e-27

1. 740e-24
1. 095e-22
3 389e-24
2. 904e-23
4. 035e-23
2 .344e-18

2. 959e-14
3. 835e-10
1. 558e-07
9. 917e-06
6. 115e-04
8. 291e-03
2. 480e-02
1. 979e-01
5. 943e-01
7. 032e+00
6 . 320e+00
6. 498e-02
2. 926e-03

1.425e+01

Exposure Rate
mR/hr

With Buildup
8.956e-28
1. 057e-24
6. 654e-23
2 . 059e-24
1 765e-23
2 .451e-23
1. 695e-18
2. 145e-14
2. 790e-10
1. 136e-07
7. 249e-06
4 .476e-04
6 074e-03
1. 818e-02
1 .450e-01

4. 354e-01
5 134e+00
4 . 593e+00
4 .682e-02

2 .092e-03

Results - Dose Point # 6 - (594.
Ener__y Activity

MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Os

3. 729e+08
6. 925e+11
6. 891e+13
1 802e+12
7 843e+12
2. 036e+12
7 .915e+12
8. 893e+12
1. 069e+13
6. 619e+13
5 .156e+13

2 .365e+14
5 . 068e+14
3 712e+14
3 682e+14
2. 442e+14
2 374e+14
4 550e+13
7 .644e+10

1. 215e+09

2. 236e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0 .000e+00

2.805e-130
3. 112e-63
6. 148e-38
1 .808e-27

1. 119e-17
6 .289e-14
3 .870e-10
1. 316e-07
1. 128e-05
1 .080e-03

2. 180e-02
9 .263e-02
1 306e+00
6 . 107e+00
1. 564e+02
2 .288e+02
4 .376e+00
2. 911e-01

Fluence Rate
MeV/cm 2 /sec

With Buildup
1.044e-26
3. 051e-23
6. 714e-21
4 .656e-22

6. 625e-21
1. 234e-20
1. 071e-15
1. 402e-11
1. 694e-07
6. 435e-05
3. 821e-03
2 .297e-01
3 . 094e+00
9. 313e+00
7 .626e+01

2 .362e+02
3. 052e+03
2. 970e+03
3. 451e+01
1 .691e+00

3.974e+02 6.383e+03 6.372e-01 1.038e+01



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

page 1
DOS File: ASTCS8.MS5 EC-RADN-1129

ate: August 10, 2005 Page 366

Wime: 5:32:05 PM
Duration: 00:03:24

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 8 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

# 1

# 2

# 3

# 4

# 5

# 6

0

x
152.4

5 ft 0.0
167.64

5 ft 6.0
228.6

7 ft 6.0
289.56

9 ft 6.0
441.96

14 ft 6.0
594.36

19 ft 6.0

of

cm
in
cm
in
cm
in
cm
in
cm
in
cm
in

Y
457.2

15
457.2

15
457.2

15
457.2

15
457 .2

15
457 .2

15

cm
ft
cm
ft
cm
ft
cm
ft
cm
ft
cm
ft

z
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in

I ------- X

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-!34
Cs-136
Cs-137

curies
1 .0990e-003
8. 8263e+002
1. 5081e+001
8. 3052e+002
1. 9311e+001
1.5228e+001
1.6301e+001
2 .8682e-001
1. 6830e-002
3. 1879e-001
1.7204e-001
1.2397e+003
3.8899e+002
9.3302e+002

becauerels
4. 0661e+007
3. 2657e+013
5. 5800e+011
3. 0729e+013
7 .1451e+011

5. 6342e+011
6. 0315e+01!
1 .0612e+010

6 .2271e+008
1. 1795e+010
6. 3656e+009
4. 5868e+013
1. 4393e+013
3 .4522e+013

aCi/cm3

1.3510e-003
1 .0851e+003

1. 8540e+001
1 .0210e+003

2.3740e+001
1. 8720e+001
2.0040e+001
3. 5260e-001
2 .0690e-002

3 .9190e-001

2. 1150e-001
1.5240e+003
4. 7820e+002
1.1470e+003

4.9987e+001
4. 0147e+007
6. 8598e+005
3 .7777e+007
8 .7838e+005
6. 9264e+005
7 .4148e+005
1. 3046e+004
7. 6553e+002
1 .4500e+004
7. 8255e+003
5. 6388e+007
1 .7693e+007
4 .2439e+007

0



Fo~aeormatic-% Only
DOS File: ASTCS8.MS5

Run Date: August 10, 2005
Run Time: 5:32:05 PM
0 ion: 00:03:24

Nuclide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh- 105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6 .7288e+003

2.6534e+003
1. 1014e+004
2 .8413e+001

5. 8999e+003
1 .0054e+002

1.8725e+000
2 .0613e-001
1. 0022e+002
8 .2808e+000
3 .0675e+000
2 .0751e+002
7 0810e+000
1. 6068e+001
4. 9172e-002
5. 2272e-003
8. 3947e-003
2. 0710e+000
1. 1559e+001
9. 2083e+001
5. 6388e+001
3 .6963e+001
9. 2325e+001
1. 8408e+001
3. 6963e+001
9. 5498e+001
1.0379e+002
4. 4186e+002
5. 6567e+001
3. 1553e+002
7 .7602e+001
9. 3790e+001
9.9240e+001
1. 7147e+001
1 .5976e+002
7 .1623e+001

1. 9279e+002
1. 5488e+003
4. 5626e+000
6. 3326e+000
1. 3048e+002
2. 6640e+000
8. 2564e-002
5. 9048e+000

becquerels
2 .4896e+014

9. 8177e+013
4. 0752e+014
1. 0513e+012
2. 1830e+014
3. 7200e+012
6. 9284e+010
7. 6266e+009
3 .7080e+012
3. 0639e+011
1.1350e+011
7. 6778e+012
2. 6200e+011
5. 9452e+011
1. 8194e+009
1.9341e+008
3 .1060e+008

7.6628e+010
4 .2768e+011
3. 4071e+012
2. 0863e+012
1. 3676e+012
3 .4160e+012

6. 8110e+011
1. 3676e+012
3. 5334e+012
3. 8404e+012
1.6349e+013
2.0930e+012
1. 1675e+013
2. 8713e+012
3. 4702e+012
3. 6719e+012
6. 3445e+011
5. 9111e+012
2. 6501e+012
7. 1331e+012
5. 7305e+013
1 .6882e+011

2. 3431e+011
4. 276e+012
9 .8569e+010
3. 0549e+009
2 .1848e+011

UCi/cm3

8. 2720e+003
3. 2620e+003
1. 3540e+004
3 .4930e+001
7 .2530e+003
1 .2360e+002
2. 3020e+000
2. 5340e-001
1. 2320e+002
1 .0180e+001

3 .7710e+000
2 .5510e+002

9. 7050e+000
1 .9753e+001
6 0450e-002
6. 4260e-003
1. 0320e-002
2. 5460e+000
1. 4210e+001
1. 1320e+002
6. 9320e+001
4. 5440e+001
1. 1350e+002
2 .2630e+001
4. 5440e+001
1. 1740e+002
1. 2760e+002
5.4320e+002
6.9540e+001
3.8790e+002
9.5400e+001
1.1530e+002
1.2200e+002
2. 1080e+001
1. 9640e+002
8 .8050e+001

2. 3700e+002
1. 9040e+003
5. 6090e+000
7 .7850e+000
1. 6040e+002
3 .2750e+000
1. 0150e-001
7 .2590e+000

EC-RADN- 1129
Page 367

Bci/cm
3

3 .0606e+008

1. 2069e+008
5. 0098e+008
1. 2924e+006
2. 6836e+008
4. 5732e+006
8 .5174e+004

9.3758e+003
4. 5584e+006
3. 7666e+005
1.3953e+005
9.4387e+006
3.2209e+005
7.3088e+005
2.2367e+003
2.3776e+002
3. 8184e+002
9. 4202e+004
5. 2577e+005
4. 1885e+006
2. 5648e+006
1. 6813e+006
4. 1995e+006
8. 3731e+005
1. 6813e+006
4 .3438e+006
4.7212e+006
2. 0098e+007
2. 5730e+006
1.4352e+007
3. 5298e+006
4.2661e+006
4. 5140e+006
7.7996e+005
7. 2668e+006
3. 2578e+006
8.7690e+006
7. 0448e+007
2. 0753e+005
2 .8805e+005

5. 9348e+006
1 .2117e+005
3 .7555e+003
2. 6858e+005

0

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Results - Dose Point # 1 - (152.4,457.2,0) cm



FoPaEormaticai Only
DOS File: ASTCS8.MS5
Run Date: August 10,
Run Time: 5:32:05 PM

n; 00:03:24
Activity

MeV photons/sec

2005 EC-RADN-1 129
Page 368

0. 015
0 .02
0.03
0.04
0.05
0.06
0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2-0
3.0
4.0

Ss:

Enercfr

3. 422e+08
6. 742e+i1
6. 472e+13
1 738e+12
7 534e+12
1 .999e+12

7 .745e+12
8 428e+12
8. 493e+12
6. 050e+13
4. 401e+13
2. 208e+14
4. 188e+14
2 .411e+14
2 .206e+14
1 548e+14
1. 524e+14
2. 774e+13
1. 346e+11
2 .002e+08

1. 642e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0. 000e+00
1. 176e-129
1 .275e-62
2 504e-37
7. 449e-27
4. 525e-17
2. 442e-13
1 247e-09
4 . 853e-07
3 .866e-05

4. 036e-03
7. 192e-02
2. 400e-01
3. 116e+00

1. 541e+01
4. 003e+02
5. 580e+02
3 .108e+01

1. 952e-01

1. 008e+03

Fluence Rate
MeV/cm 2 /sec
With Buildup
7. 131e-26
2. 211e-22
4. 693e-20
3. 342e-21
4. 736e-20
9. 018e-20
4. 324e-15
5. 429e-11
5. 442e-07
2 .366e-04
1. 306e-02
8 .563e-01

1. 019e+01
2 .409e+01
1. 818e+02
5. 960e+02
7. 823e+03
7. 270e+03
2 .465e+02
1. 143e+00

1.615e+04

Results - Dose Point # 2 - (167.

Exposure Rate
mR_/_hr

No Buildup
0. 000e+00
0. O00e+00
1. 166e-131
5. 638e-65
6. 670e-40
1 .479e-29

7 160e-20
3 736e-16
2. 053e-12
8. 565e-10
7 333e-08
7 . 863e-06
1.412e-04
4 .684e-04

5. 926e-03
2. 841e-02
6 .734e-01
8. 629e-01
4 .216e-02
2. 414e-04

1.614e+00

64,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0 . 000e+00
0. 000e+00
1. 043e-131
5. 180e-65
6. 079e-40
I .345e-29
6. 521e-20
3 .406e-16
1 .873e-12
7. 86e-10
6. 690e-08
7. 172e-06
1 .287e-04

4. 270e-04
5. 40le-03
2. 588e-02
6 133e-01
7. 857e-01
3 .838e-02
2. 197e-04

1.469e+00

Exposure Rate
mRm/ hr

With Buildup
6.116e-27
7. 657e-24
4.651e-22
1.478e-23
1.262e-22
1.791e-22
6. 843e-18
8. 306e-14
8. 96e-!0
4 176e-07
2. 477e-05
1. 668e-03
2 00le-02
4. 703e-02
3. 457e-01
1 . 099e+00
1.316e+01
1 .124e+01

3 .345e-01
1. 414e-03

2.625e+01

Exposure Rate
mR/hr

With Buildup
5.426e-27
6. 794e-24
4. 126e-22
1.31le-23
1 .119e-22

1. 589e-22
6 .232e-18

7 . 574e-14
8. 177e-10
3 810e-07
2 .259e-05
1. 521e-03
1. 824e-02
4. 286e-02
3. 150e-01
1 .001e+00

1. 198e+01
1. 023e+01
3. 044e-01
1 .286e-03

2. 390e+01

Activity
MeV photons/sec

0.015
0 .02

0.03
S0.04
0.05
0.05
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

3.422e+08
6. 742e+11
6. 472e+13
1 .738e+12
7. 534e+12
1. 999e+12
7 .745e+12
8 428e+12
8 .493e+12
6 . 050e+13
4 401e+13
2. 208e+14
4 .188e+14

2 .411e+14

2 .206e+14
1. 548e+14
1. 524e+14
2 .774e+13
1. 346e+11
2 002e+08

1. 642e+15

Fluence Rate
MeV/cm2 /sec
No Buildup
0.000e+00
0 .000e+00
1. 052e-129
1. 171e-62
2. 282e-37
6. 772e-27
4. 120e-17
2 .227e-13

1. 138e-09
4. 429e-07
3. 527e-05
3. 681e-03
6. 558e-02
2 .188e-01

2 .839e+00
1. 404e+01
3. 645e+02
5. 081e+02
2. 829e+01
1 .776e-01

9.183e+02

Fluence Rate
MeV/cm2 /sec
With Buildup

6.327e-26
1.961e-22
4. 163e-20
2.965e-21
4.202e-20
8. 00le-20
3. 938e-15
4. 951e-11
4 . 966e-07
2 - 159e-04
1. 191e-02
7. 808e-01
9 .292e+00

2 .196e+01

1. 656e+02
5 .429e+02
7. 123e+03
6. 618e+03
2. 244e+02
1. 040e+00

1.471e+04

Results - Dose Point # 3 - (228.6,457.2,0) cm



FoPal/dormatio4 Only
DOS File: ASTCS8.MS5
Run Date: August 10, 2005
Run Time: 5:32:05 PM
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Durat ion:

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0
4.0

ewS-

00 :03 :24

Activity
photons/sec

3 .422e+08
6.742e+i!
6.472e+13
1.738e+12
7.534e+12
1. 999e+12
7.745e+12
8.428e+12
8.493e+12
6.050e+13
4.401e+13
2.208e+14
4.188e+14
2.411e+14
2.206e+14
1.548e+14
1.524e+14
2.774e+13
1.346e+Ii
2.002e+08

1.642e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 .O00e+00

0 . 000e+00
7. 781e-130
8 .598e-63

1 . 660e-37
4. 945e-27
3. 023e-17
1- 637e-13
8.376e-10
3 .262e-07
2. 597e-05
2 .710e-03
4. 827e-02
1. 610e-01
2. 089e+00
1. 032e+01
2. 679e+02
3 . 733e+02
2 077e+01
1. 304e-01

6. 747e+02

Fluence Rate
MeV/cm 2 /sec
With Buildup

4.210e-26
1. 305e-22
2 770e-20
1. 973e-21
2 .796e-20
5. 324e-20
2. 890e-15
3. 640e-11
3. 656e-07
1 590e-04
8. 768e-03
5 .747e-0!
6. 837e+00
1. 615e+01
1. 218e+02
3. 991e+02
5. 234e+03
4 861e+03
1. 647e+02
7. 634e-01

1.081e+04

Exposure Rate
mR /_hr

No Buildup
0 O00e+00
0. O00e+00
7. 711e-132
3 . 803e-65
4. 421e-40
9. 822e-30
4. 784e-20
2 . 504e-16
1-379e-12
5. 757e-10
4. 926e-08
5 .280e-06

9 .474e-05

3. 142e-04
3. 973e-03
1. 903e-02
4. 508e-01
5. 773e-01
2. 818e-02
1. 613e-04

1.080e+00

56,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0. 000e+00
0. 000e+00

6 .042e-132

2. 954e-65
3 455e-40
7 690e-30
3. 752e-20
1 .966e-16

1. 085e-12
4. 530e-10
3. 879e-08
4. 159e-06
7. 464e-05
2. 476e-04
3 131e-03
1 .500e-02

3. 554e-01
4 .552e-01

2 223e-02
1. 272e-04

8.514e-01

Exposure Rate
mRn / hr

With Buildup
3.61!e-27
4.521e-24
2.746e-22
8.727e-24
7.448e-23
1. 057e-22
4. 573e-18
5 .569e-14
6. 020e-10
2. 806e-07
1. 663e-05
1. 120e-03
1. 342e-02
3 153e-02
2 317e-01
7. 357e-01
8. 806e+00
7 .517e+00
2 .235e-01
9. 444e-04

1.756e+01

Exposure Rate
mR/hr

With Buildup
2.590e-27
3.243e-24
1. 969e-22
6.260e-24
55.343e-23
7.585e-23
3.587e-18
4.374e-14
4.736e-10
2. 208e-07
1. 310e-05
8. 821e-04
1. 057e-02
2. 485e-02
1. 826e-01
5. 800e-01
6. 944e+00
5. 928e+00
1 763e-01
7. 448e-04

1.385e+01

Results - Dose Point # 4 - (289.
Enercgv ActivitV

MeV photons/sec

0.015
0. 02
0.03
0 .04

0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

3.422e+08
6 .742e+ll
6 472e+13
1 738e+12
7 . 534e+12
1. 999e+12
7 .745e+12
8 .428e+12
8. 493e+12
6. 050e+13
4 401e+13
2. 208e+14
4. 188e+14
2. 411e+14
2 206e+14
1. 548e+14
1. 524e+14
2. 774e+13
1. 346e+ll
2. 002e+08

1.642e+15

Fluence Rate
MeVLcm 2 /sec
No Buildup
0.000e+00
0 .000e+00

6. 097e-130
6. 680e-63
1. 297e-37
3. 872e-27
2 371e-17
1. 285e-13
6. 587e-10
2 . 567e-07
2. 045e-05
2 . 134e-03
3. 803e-02
1. 268e-01
1. 646e+00
8. 139e+00
2. 112e+02
2. 944e+02
1. 638e+01
1. 029e-01

5.321e+02

Fluence Rate
MeV/cm2/sec

With Buildup
3.020e726
9.361e-23
1.987e-20
1.415e-21
2.006e-20
3.819e-20
2 .267e-15
2. 859e-11
2 .876e-07
1 .251e-04
6. 906e-03
4 . 527e-01
5 .387e+00

1 . 273e+01
9. 600e+01
3 . 147e+02
4 .127e+03
3 .834e+03

1 .299e+02

6 .021e-01

8.521e+03

Results - Dose Point # 5 - (441.96,457.2,0) cm



Fo~a~dormatic5i Only
1OS File: ASTCS8.MS5
qun Date: August 10,
aun Time: 5:32:05 PMWOrion: 00:03:24

ActivitV
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

3 . 422e+08
6 742e+ii
6 .472e+13

1 .738e+12
7. 534e+12
1. 999e+12
7 .745e+12
8. 428e+12
8. 493e+12
6 .050e+13

4. 401e+13
2. 208e+14
4 188e+14
2. 411e+14
2 206e+14
I . 548e+14
1. 524e+14
2 774e+13
I. 346e+!l
2. 002e+08

1. 64 2e+15

2005

Fluence Rate
MeV/cm2 /sec
No Buildup

0. 000e+00
0 .000e+00

3.758e-130
4. 209e-63
8.228e-38
2. 464e-27
1. 515e-17
8. 231e-14
4 .232e-10
1. 652e-07
1 .320e-05

1 - 380e-03
2. 46le-02
8. 217e-02
1 . 068e+00
5. 283e+00
1 . 373e+02
1. 914e+02
1. 064e+01
6. 669e-02

Fluence Rate
MeV/crm2/sec
With Buildup
1. 577e-26
4. 889e-23
1. 038e-20
7. 392e-22
1 .047e-20
1. 994e-20
1. 449e-15
1. 833e-11
1. 850e-07
8. 067e-05
4. 463e-03
2. 930e-01
3 .490e+00
8 .255e+00
6. 232e+01
2. 044e+02
2 . 683e+03
2. 492e+03
8. 430e+01
3. 896e-01

Exposure Rate
mR /hr

No Buildup
0. 000e+00
0 000e+00

3 .724e-132

1. 862e-65
2. 192e-40
4. 895e-30
2 398e-20
1 .259e-16
6 .970e-13

2 .916e-10

2. 503e-08
2 .688e-06

4. 831e-05
1. 604e-04
2. 031e-03
9 .739e-03
2. 310e-01
2 959e-01
1. 444e-02
8.250e-05

EC-RADN- 1129
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4WS:

Enercgv
MeV.

0.015
0. 02
0. 03
0 .04
0.05
0.060
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

3.458e+02 5. 539e+03 5. 534e-01

Exposure Rate
mR/hr

With Buildup
1. 353e-27
1. 694e-24
1. 029e-22
3 .269e-24
2 .790e-23
3 .961e-23

2. 293e-18
2. 804e-14
3 .047e-10

1. 424e-07
8. 466e-06
5 .709e-04
6 851e-03
1. 611e-02
1. 185e-01
3 .768e-01
4 515e+00
3. 854e+00
1. 144e-01
4. 820e-04

9.002e+00

Exposure Rate
mR/hr

With Buildup
8.219e-28
1 .029e-24

6 .249e-23

1 .986e-24

1 .695e-23

2. 407e-23
1. 658e-18
2. 033e-14
2. 217e-10
1. 038e-07
6. 188e-06
4. 179e-04
5. 019e-03
1 .181e-02

8 .689e-02

2. 760e-01
3. 296e+00
2 .801e+00

8 .240e-02
3 .447e-04

Results - Dose Point
Activity

photons/sec

3.422e+08
6. 742e+11
6 .472e+13

1. 738e+12
7. 534e+12
1. 999e+12
7. 745e+12
8 .428e+12

8. 493e+12
6. 050e+13
4 .401e+13

2. 208e+14
4. 188e+14
2. 411e+14
2. 206e+14
1. 548e+14
1. 524e+14
2 774e+13
1. 346e+ii
2 .002e+08

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 000e+00
0 000e+00

2 .634e-130

3. 002e-63
5. 906e-38
1. 775e-27
1 095e-17
5. 961e-14
3 075e-10
1 203e-07
9 632e-06
1 . 009e-03
1. 80le-02
6. 018e-02
7.825e-01
3 . 872e+00
1. 004e+02
1. 395e+02
7. 703e+00
4 .797e-02

F.
# 6 - (594.36,457.2,0) cm
luence Rate Exposure Rate
[eV/cm2 /sec mR/hr
ith Buildup No Buildup
9.582e-27 0.000e+00
2.971e-23 0.000e+00
6.306e-21 2.611e-132
4.491e-22 1.328e-65
6.364e-21 1.573e-40
1.212e-20 3.525e-30
1.048e-15 1.733e-20
1.329e-i1 9.119e-17
1.346e-07 5.063e-13
5.882e-05 2.123e-10
3.262e-03 1.827e-08
2.145e-01 1.965e-06
2.557e+00 3.536e-05
6.050e+00 1.175e-04
4.568e+01 1.488e-03
1.497e+02 7.137e-03
1.959e+03 1.689e-01
1.811e+03 2.157e-01
6.074e+01 1.045e-02
2.786e-01 5.934e-05

1. 642e+15 2 . 524e+02 4.036e+03 4.040e-01 6.560e+00
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page 1Page IEC-RADN- 1129
DOS File: ASTCS16.MS5 PageC371

ate: August 10, 2005
W 'ime: 4:49:51 PM
Duration: 00:03:24

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 16 hour

Geometry: 7 - Cylinder Volume - Side Shields

2

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

0

# I

# 2

# 3

# 4

# 5

# 6

,I 0 , a

x
152.4 cm

5 ft 0.0 in
167.64 cm

5 ft 6.0 in
228.6 cm

7 ft 6.0 in
289.56 cm

9 ft 6.0 in
441.96 cm

14 ft 6.0 in
594.36 cm

19 ft 6.0 in

Y
457.2

15
457.2

15
457.2

15
457.2

15
457 .2

15
457.2

15

cm
ft
cm
ft
cm
ft
cm
ft
cm
ft
cm
ft

z
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

curies
1.0916e-003
8 .7417e+002
2. 6721e-001
8. 0791e+002
1. 8994e+001
1 .2747e+001
1. 6131e+001
2. 8365e-001
1 .6667e-002
3 .1472e-001

1.7042e-001
1.2275e+003
3.7849e+002
9.2407e+002

becquerels
4.0391e+007
3.2344e+013
9.8870e+009
2.9893e+013
7.0277e+01l
4 7162e+011
5. 9683e+011
1 .0495e+010

6. 1669e+008
1. 1645e+010
6 .3054e+009
4. 5417e+013
1. 4004e+013
3 .4190e+013

UCi/cm3

1.3420e-003
1. 0747e+003
3 .2850e-001
9. 9320e+002
2. 3350e+001
1.5670e+001
1 .9830e+001
3. 4870e-001
2 .0490e-002
3 .8690e-001
2 .0950e-001
1.5090e+003
4. 6530e+002
1. 1360e+003

Ba/cm
3

4.9654e+001
3. 9762e+007
1.2155e+004
3 .6748e+007

8. 6395e+005
5. 7979e+005
7. 3371e+005
1 .2902e+004

7. 5813e+002
1. 4315e+004
7 .7515e+003
5. 5833e+007
1. 7216e+007
4. 2032e-+-007



Fo~ayormatii2.i Only

DJOS File: ASTCS16.MS5
Pun Date: August 10, 2005
Pun Time: 4:49:51 PM
burtion: 00:03:24

Nuclide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc -9 9m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te- 132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6.4790e+003
1.7123e+003
8.3540e+003
5.0384e-002
2.5249e+003
1.9197e+002
4.5219e-001
5: 5948e-003
9.1268e+001
8. 2076e+000
2 9747e+000
1. 8628e+002
7 1282e+000
1. 5900e+001
4. 8701e-002
5. 1824e-003
8. 3134e-003
2. 0507e+000
1. 307e+001
9. 0703e+001
4.9229e+001
3 .6580e+001
9 .0943e+001
5. 2288e+000
3 6580e+001
8. 9072e+001
2.8479e+001
4. 3552e+002
5. 6022e+001
1. 7432e+002
9. 9321e+000
8 .8665e+001
9 .6067e+001

1.6976e+001
9. 6637e+001
7 .0533e+001
1. 5870e+002
1. 4284e+003
8. 8014e+000
6. 6385e+000
4 .7790e+001
1. 5236e+000
8. 1425e+000
4. 2120e+000

beccruerels
2. 3972e+014
6. 3355e+013
3 .0910e+014

1. 8642e+009
9 .3422e+013

7. 1030e+012
1.6731e+010
2. 0701e+008
3. 3769e+012
3. 0368e+011
1. 1007e+01l
6. 8923e+012
2. 6374e+011
5. 8829e+011
1. 8019e+009
1. 9175e+008
3. 0759e+008
7.5875e+010
4. 1835e+011
3. 3560e+012
1. 8215e+012
1. 3535e+012
3. 3649e+012
1. 9347e+011
1. 3535e+012
3. 2957e+012
1. 0537e+012
1. 6114e+013
2.0728e+012
6. 4498e+012
3 .6749e+011

3. 2806e+012
3. 5545e+012
6. 2813e+011
3. 5756e+012
2. 6097e+012
5.8720e+012
5. 2851e+013
3. 2565e+011
2 .4562e+011
1.7682e+012
5. 6372e+010
3 .0127e+011

1. 5584e+011

UCi/cm3

7.9650e+003
2. 050e+003
1. 0270e+004
6 .1940e-002

3. 1040e+003
2. 3600e+002
5. 5590e-001
6. 8780e-003
1.1220e+002
1 .0090e+001

3 6570e+000
2 .2900e+002
8. 7630e+000
1 .9546e+001

5. 9870e-002
6. 3710e-003
1. 0220e-002
2. 5210e+000
1. 3900e+001
1 1151e+002
6. 0520e+001
4.4970e+001
1. 1180e+002
6. 4280e+000
4.4970e+001
1. 0950e+002
3. 5010e+001
5 .3540e+002
6.8870e+001
2.1430e+002
1 .2210e+001
1. 0900e+002
1. 1810e+002
2. 0870e+001
1. 1880e+002
8. 6710e+001
1. 9510e+002
1. 7560e+003
1. 0820e+001
8. 1610e+000
5. 8750e+001

EC-RADN_ 129
Page 372

Baf/cmn3

2 .9470e+008
7. 7885e+007
3 .7999e+008
2 .2918e+003
1.1485e+008
8 .7320e+006
2 .0568e+004
2. 5449e+002
4 .1514e+006
3 .7333e+005
1. 3531e+005
8 .4730e+0 0 6
3.2423e+005
7 .2322e+005
2 .2152e+003
2. 3573e+002
3 .7814e+002
9. 3277e+004
5. 1430e+005
4. 1257e+006
2. 2392e+006
1. 6639e+006
4. 1366e+006
2.3784e+005
1. 6639e+006
4 .0515e+006
1. 2954e+006
1. 9810e+007
2. 5482e+006
7. 9291e+006
4 .5177e+005
4 .0330e+006
4. 3697e+006
7. 7219e+005
4. 3956e+006
3 .2083e+006
7. 2187e+006
6. 4972e+007
4 0034e+005
3 .0196e+005
2. 1738e+006

0o

1 .8730e+000 6 .9301e+004
1.0010e+001 3.7037e+005
5-1780e+000 1.9159e+005

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Results - Dose Point # 1 - (152.4,457.2,0) cm



FoPalpformatia Only
OOS File: ASTCS16.MS5
kun Date:
iun Time:
Ouration:

August 10,
4:49:51 PM
00:03:24

Meghy Activito s
MeV iphotons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

3 . 008e+08
6. 417e+i!
5. 949e+13
1. 660e+12
6 . 949e+12
1. 927e+12
7 422e+12
7 583e+12
7 899e+12
5 . 343e+13
3 720e+13
2. 051e+14
3. 139e+14
1. 912e+14
1. 644e+14
8. 581e+13
7. 709e+13
1. 269e+13
2 .530e+i1
5. 434e+06

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. O00e+00
0. O00e+00
1. 08!e-129
1 .218e-62
2 .309e-37
7. 183e-27
4. 336e-17
2. 197e-13
1. 159e-09
4. 286e-07
3. 267e-05
3. 748e-03
5. 391e-02
1. 903e-01
2. 322e+00
8. 543e+00
2 024e+02
2. 553e+02
5. 843e+01
5. 297e-03

5 . 273e+02

Fluence Rate
MeV/cm 2 /sec

With Buildup
6 .268e-26
2. 104e-22
4. 314e-20
3. 193e-21
4. 368e-20
8. 696e-20
4. 144e-15
4. 885e-11
5. 061e-07
2. 089e-04
1. 104e-02
7 .953e-01

7. 641e+00
1. 910e+01
1 355e+02
3 .304e+02
3. 956e+03
3 .326e+03
4. 635e+02
3. 102e-02

8. 239e+03ýS: 1.235e+15

EC-RADN-1129
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Exposure Rate
mR/hr

No Buildup
0.O00e+00
0 .O00e+00

1. 071e-131
5. 386e-65
6 .152e-40
1. 427e-29
6 862e-20
3 361e-16
1. 909e-12
7. 564e-10
6.197e-08
7 303e-06
1. 058e-D4
3. 714e-04
4 .417e-03
1. 575e-02
3. 406e-01
3. 948e-01
7 .927e-02
6 553e-06

8.353e-01

64,457.2,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0 .000e+00

9. 588e-132
4. 949e-65
5. 607e-40
1. 297e-29
6. 249e-20
3 .065e-16

1. 742e-12
6. 903e-10
5. 654e-08
6. 661e-06
9. 649e-05
3 .386e-04
4. 026e-03
1. 435e-02
3 .102e-01

3 .595e-01

7 .216e-02
5 .964e-06

7.606e-01

Exposure Rate
mR /hr

With Buildup
5.376e-27
7 .289e-24
4. 275e-22
1. 412e-23
1. 164e-22
1. 727e-22
6 .558e-18

7 .474e-14

8. 334e-10
3. 688e-07
2. 093e-05
1. 550e-03
1. 500e-02
3 . 729e-02
2. 577e-01
6. 090e-01
6. 656e+00
5. 144e+00
6. 288e-01
3 . 837e-05

1.335e+0l

Exposure Rate
mR/hr

With Buildup
4.770e-27
6. 467e-24
3. 793e-22
1. 253e-23
1 .032e-22

1. 532e-22
5. 972e-18
6. 815e-14
7. 605e-10
3 .365e-07
1 .909e-05

1 .413e-03

1. 367e-02
3. 398e-02
2. 348e-01
5. 548e-01
6. 061e+00
4 . 682e+00
5. 723e-01
3 .492e-05

1.215e+01

Results - Dose Point # 2 - (167.
Enercjy Activity

MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

0 4;,L

3. 008e+08
6 417e+11
5. 949e+13
1 660e+12
6. 949e+12
1 . 927e+12
7. 422e+12
7 .583e+12

7 .899e+12
5. 343e+13
3 .720e+13
2 .051e+14

3 139e+14
1 912e+14
I .644e+14

8 .581e+13

7 .709e+13
1 269e+13
2 .530e+!I

5. 434e+06

1 .235e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 000e+00
0 000e+00

9 674e-130
1. 19e-62
2 .105e-37

6. 531e-27
3. 949e-17
2 003e-13
1. 058e-09
3. 911e-07
2. 981e-05
3 419e-03
4. 916e-02
1. 735e-01
2 .117e+00

7. 784e+00
1. 843e+02
2. 325e+02
5. 318e+01
4. 821e-03

4.801e+02

Fluence Rate
MeV/cm 2 /sec
With Buildup

5.561e-26
1. 867e-22
3. 827e-20
2. 833e-21
3 876e-20
7. 715e-20
3. 774e-15
4. 454e-11
4. 618e-07
1. 907e-04
1 .007e-02

7. 252e-01
6. 965e+00
1. 741e+01
1 235e+02
3 010e+02
3 .602e+03

3. 028e+03
4. 218e+02
2. 823e-02

7.502e+03

Results - Dose Point # 3 - (228.6,457.2,0) cm



FoPadormat-iod Only
DOS File: ASTCS16.MS5
Run Date:
PRun Time:

" u ion :

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

S S:

August 10,
4:49:51 PM
00:03:24

Activitv
Dhotons/sec

3.008e+08
6.417e+1I
5 . 949e+13
1. 660e+12
6 -949e+12
1 .927e+12
7. 422e+12
7 .583e+12

7 . 899e+12
5 343e+13
3 .720e+13
2. 051e+14
3 .139e+14
1. 912e+14
1 644e+14
8 .581e+13
7 .709e+13
1 .269e+13
2 .530e+11
5 434e+06

1.235e+15

2005
EC-RADN-1 129
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Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0.000e+00

7. 153e-130
8.213e-63
1.531e-37
4.768e-27
2.897e-1 7

1.473e-13
7.791e-i0
2. 881e-07
2. 195e-05
2 .517e-03

3 .618e-02

1. 276e-01
1. 557e+00
5. 724e+00
1 .355e+02

1 .708e+02
3. 906e+01
3. 540e-03

3.528e+02

ts Dose Poin

Fluence Rate
MeV/cm2 /sec

With Builduy
3 701e-26
1. 242e-22
2. 547e-20
1. 885e-21
2. 579e-20
5. 134e-20
2 .770e-15
3.275e-11
3. 400e-07
1. 404e-04
7 . 410e-03
5. 337e-01
5. 125e+00
1. 281e+01
9. 079e+01
2. 213e+02
2. 647e+03
2. 224e+03
3. 097e+02
2 . 072e-02

5.511e+03

t # 4 - (289.
Fluence Rate
MeV/cm 2 /sec
With Buildup

2.654e-26
8 911e-23
1. 827e-20
1. 352e-21
1. 850e-20
3. 682e-20
2. 172e-15
2. 572e-11
2. 675e-07
1. 105e-04
5. 836e-03
4. 205e-01
4. 038e+00
1 009e+01
7. 156e+01
1. 744e+02
2 . 087e+03
1 .754e+03
2. 443e+02
1. 634e-02

4 .346e+03

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 .000e+00
7. 089e-132
3. 633e-65
4. 078e-40
9. 471e-30
4. 585e-20
2 -253e-16
1. 283e-12
5- 084e-10
4 .163e-08
4. 904e-06
7. 102e-05
2 .491e-04
2. 961e-03
1. 055e-02
2. 279e-01
2 .64ie-01

5.299e-02
4. 379e-06

5. 589e-01

56,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0 .000e+00

0 000e+00
5. 554e-132
2. 822e-65
3. 187e-40
7 .416e-30
3. 596e-20
1.769e-16
1 009e-12
4. 000e-10
3 .278e-08
3. 862e-06
5. 595e-05
1. 963e-04
2. 334e-03
8. 317e-03
1. 797e-01
2. 083e-01
4. 179e-02
3. 454e-06

4.407e-01

Exposure Rate
MIR /hr

With Buildup
3. 174e-27
4. 303e-24
2. 524e-22
8 337e-24
6. 870e-23
1. 020e-22
4. 383e-18
5. 010e-14
5. 599e-10
2 .478e-07
1. 406e-05
1. 040e-03
1 .006e-02
2 . 500e-02
1. 727e-01
4. 079e-01
4. 453e+00
3. 439e+00
4 202e-01
2. 563e-05

8.929e+00

Exposure Rate
mR/hr

With Buildup
2.277e-27
3 . 087e-24
1 .810e-22

5 980e-24
4. 928e-23
7. 314e-23
3. 438e-18
3 .935e-14
4. 404e-10
1. 950e-07
1 107e-05
8. 193e-04
7 .927e-03
1. 970e-02
1 361e-0i
3 .215e-01
3 511e+00
2. 712e+00
3. 314e-01
2. 022e-05

7.041e+00

Resull
Enercry Activity

MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

'ETAS

3. 008e+08
6. 417e+i1
5. 949e+13
1. 660e+12
6 949e+12
1 .927e+12

7. 422e+12
7 583e+12
7 .899e+12

5. 343e+13
3 .720e+13
2. 051e+14
3 139e+14
1. 912e+14
1. 644e+14
8 581e+13
7 .709e+13
1. 269e+13
2.530e+ii
5. 434e+06

1.235e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0 .000e+00

5. 604e-130
6. 381e-63
1. 196e-37
3 .734e-2 7

2 .272e-17
1 156e-13
6. 126e-10
2. 267e-07
1.728e-05
1. 982e-03
2. 850e-02
1. 006e-01
I . 227e+00
4. 512e+00
1. 068e+02
1. 347e+02
3 .081e+01

2. 792e-03

2.782e+02

Results - Dose Point # 5 - (441.96,457.2,0) cm



Fo~agef ormaticSa only
IDOS File: ASTCS16.MS5
Run Date:
Run Time:

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

, S

August 10,
4:49:51 PM
00:03:24

Activity
photons/sec

3.008e+08
6.417e+11
5.949e+13
1.660e+12
6.949e+12
1.927e+12
?.422e+12
7 .583e+12

7. 899e+12
5. 343e+13
3. 720e+13
2. 051e+14
3. 139e+14
1 .912e+14

1. 644e+14
8. 581e+13
7 .709e+13
1 .269e+13

2. 530e+11
5. 434e+06

1.235e+15

2005

Fluence Rate
MeV/cm2 /sec
No Buildup
0 .O00e+00

0. O00e+00
3 .454e-130
4. 021e-63
7. 589e-38
2. 376e-27
1. 452e-17
7 .406e-14
3. 936e-10
1 .459e-07
1. 15e-05
1 .281e-03
1. 845e-02
6. 514e-02
7. 959e-01
2. 929e+00
6. 943e+0l
8. 756e+01
2 .001e+01

1. 810e-03

EC-RAON.1129
Page 375

Fluence Rate
MeV/cm2/sec

With Buildup
1. 386e-26
4. 654e-23
9. 540e-21
7 .061e-22

9 .661e-21

I. 923e-20
1 .389e-15

1. 649e-11
1. 721e-07
7. 125e-05
3. 772e-03
2 721e-01
2 . 616e+00
6. 545e+00
4. 646e+01
1. 133e+02
1. 357e+03
1. 140e+03
1. 585e+02
1. 058e-02

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 .000e+00
3. 423e-132
1 .778e-65

2. 022e-40
4. 720e-30
2 .298e-20

1 .133e-16

6 .482e-13

2. 576e-10
2. 116e-08
2 .497e-06

3 621e-05
1.272e-04
1. 514e-03
5. 399e-03
1. 168e-01
1. 354e-01
2. 715e-02
2. 239e-06

1. 808e+02 2 .825e+03 2 .864e-01

Exosure Rate
mR /hr

with Buildup
1. 189e-27
1. 612e-24
9. 455e-23
3 .123e-24

2 .574e-23

3. 820e-23
2. 198e-18
2. 523e-14
2. 834e-10
1. 257e-07
7. 154e-06
5. 303e-04
5. 136e-03
1. 277e-02
8 .836e-02
2. 089e-01
2. 283e+00
1. 763e+00
2. 150e-01
1. 308e-05

4.577e+00

Exposure Rate
mR/hr

With Buildup
7.225e-28
9. 794e-25
5. 745e-23
1 .898e-24

1. 564e-23
2 321e-23
1 .589e-18

1. 829e-14
2. 062e-10
9. 168e-08
5. 230e-06
3 .881e-04

3 .763e-03
9 363e-03
6. 477e-02
1. 530e-01
1. 667e+00
1 .282e+00
1. 549e-01
9 356e-06

Enercv Activ
MeV photons

* 0.015
0 .02
0.03
0.04
*0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2-0
3.0

Es.

3 . 008E
6. 417E
5 949E
I 660E
6 949E
1 .927e

7 .422e

7. 583e
7 .899e

5. 343e
3 .720•
2. 051
3 139
1 .912

1. 644
8 581T
7 .709€

1 .269E
2 .530E
5.434•

1.235

Results - Dose Point
ity Fluence Rate I
;/sec MeV/cm 2 /sec

No Buildup v
9+08 0.000e+00
9+11 0.000e+00
9+13 2.421e-130
9+12 2.868e-63
e+12 5.448e-38
?+12 1.712e-27
?+12 1.049e-17
e+12 5.363e-14
e+12 2.860e-10
e+13 1.062e-07
e+13 8.140e-06
E+14 9.368e-04
e+14 1.350e-02
e+14 4.772e-02
?+14 5833e-01
e+13 2.147e+00
e+13 5.078e+01
e+13 6.383e+01
e+li 1,448e+01
e+06 1.302e-03

e+15 1.319e+02

M

# 6 - (594.36,457.2,0) cm
luence Rate Exposure Rate
.eV/cm2 /sec mR/hr
ith Buildup No Buildup
8.423e-27 0.000e+00
2.828e-23 0.000e+00
5.796e-21 2.400e-132
4.290e-22 1.268e-65
5.870e-21 1451e-40
1.169e-20 3.400e-30
1.004e-15 1.661e-20
1.196e-11 8.205e-17
1.252e-07 4.709e-13
5. 195e-05 1. 875e-10
2.757e-03 1.544e-08
1.992e-01 1.825e-06
1.917e+00 2.650e-05
4.797e+00 9.313e-05
3.405e+01 1.109e-03
8.301e+01 3.957e-03
9. 907e+02 8. 544e-02
8.287e+02 9.87!e-02
1.142e+02 1.965e-02
7.562e-03 1.611e-06

2. 058e+03 2.090e-Dl 3.335e+00



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page 1
TDOS ile: ASTCS24.MS5 EC-RADN- 1129

te: August 10, 2005 Page 376
Oime: 4:59:19 PM
Duration: 00:03:24

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 24 hour

Geometry: 7 - Cylinder Volume - Side Shields

F-.

z

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

6

# 1

# 2

# 3

# 4

# 5

# 6

x
152.4

5 ft 0.0
167.64

5 ft 6.0
228.6

7 ft 6.0
289.56

9 ft 6.0
441.96

14 ft 6.0

cm
in
cm
in
cm
in
cm
in
cm
in

Y
457.2

15
457.2

15
457.2

15
457.2

15
457.2

15

cm
ft
cm
ft
cm
ft
cm
ft
cm
ft

z
0

0.0
0

0.0
0

0.0
0

0.0
0

0.0

cm
in
cm
in
cm
in
cm
in
cm
in

of *

594.36 cm
19 ft 6.0 in

457.2 cm 0 cm
15 ft 0. 0 in40

X

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

curies
1.0843e-003
8.6570e+002
4. 7367e-003
7. 8570e+002
1. 8677e+001
1 .0672e+001
1 .5968e+001
2. 8047e-001
1. 6505e-002
3 .1065e-001
1. 6871e-001
1. 2145e+003
3. 6824e+002
9. 1512e+002

Library : Grove
becauerels aCi/cm3

4.0120e+007 1.3330e-003
3.2031e+013 1.0643e+003
1.7526e-?-008 5,8230e-003
2.9071e+013 9.6590e+002
6.9103e+011 2.2960e+001
3.9488e+01l 1.3120e+001
5.9081e+011 1.9630e+001
1.0378e+010 3.4480e-001
6.1067e+008 2.0290e-002
1.1494e+010 3.8190e-001
6.2422e+009 2.0740e-001
4.4935e+013 1.4930e+003
1.3625e+013 4.5270e+002
3.3859e+013 1.1250e+003

Bq/cm3

4 .9321e+001

3. 9377e+007
2.1545e+002
3. 5738e+007
8. 4952e+005
4. 8544e+005
7 .2631e+005
1.2758e+004
7. 5073e+002
1 .4130e+004
7 .6738e+003
5. 5241e+007
1. 6750e+007
4.1625e+007

0



FoPagormatioa Only
5OS File: ASTCS24.MS5
Pun Date: August 10, 2005
Run Time: 4:59:19 PM

A" ion : 00:03:24

Nuclide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
*Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6.2383e+003
1.5740e+003
6. 3399e+003
8. 9316e-005
1. 0811e+003
2. 6852e+002
1. 0924e-001
1. 5187e-004
8. 3052e+001
8. 1230e+000
2. 8845e+000
1. 6724e+002
7.1371e+000
1. 5739e+001
4 .8229e-002
5. 1369e-003
8 .2401e-003
2. 0312e+000
1. 1055e+001
8 .9324e+001
4.2104e+001
3. 6206e+001
8. 9560e+001
1. 4853e+000
3 .6206e+001

8. 3052e+001
7. 8131e+000
4. 2933e+002
5. 5477e+001
9. 6311e+001
1. 2706e+000
8. 3296e+001
9 .2732e+001
1. 6814e+001
7. 0981e+001
6. 9395e+001
1. 3064e+002
1. 3178e+003
1. 2625e+001
6.7654e+000
1. 2706e+001
8. 7119e-001
8 .0376e+000
3. 0048e+000

beccruerels
2.3082e+014
5.8238e+013
2.3458e+014
3.3047e+006
3.9999e+013
9. 9351e+012
4.0421e+009
5. 6192e+006
3.0729e+012
3. 0055e+011
1. 0672e+011
6 .1880e+012

2 6407e+011
5. 8236e+011
1. 7845e+009
1. 9006e+008
3. 0489e+008
7. 5153e+010
4. 0902e+011
3 .3050e+012
1.5578e+012
1. 3396e+012
3.3137e+012
5. 4958e+010
1. 3396e+012
3. 0729e+012
2. 8908e+011
1.5885e+013
2. 0526e+012
3.5635e+012
4. 7012e+010
3. 0820e+012
3 .4311e+012

6. 2211e+011
2. 6263e+012
2. 5676e+012
4.8336e+012
4. 8758e+013
4. 6711e+011
2 .5032e+011

4 .7012e+011
3. 2234e+010
2 .9739e+011
1 .1118e+011

uCi/cm3

7.6690e+003
1.9350e+003
7.7940e+003
1.0980e-004
1.3290e+003
3. 3010e+002
1 .3430e-001
1. 8670e-004
1. 0210e+002
9 .9860e+000

3 .5460e+000

2 .0560e+002

8.7740e+000
1.9349e+001
5.9290e-002
6.3150e-003
1.0130e-002
2.4970e+000
1.3590e+001
1.0981e+002
5.1760e+001
4.4510e+001
1. 1010e+002
1. 8260e+000
4. 4510e+001
1. 0210e+002
9 .6050e+000

5. 2780e+002
6. 8200e+001
1.1840e+002
1.5620e+000
1.0240e+002
1. 1400e+002
2.0670e+001
8. 7260e+001
8. 5310e+001
1. 6060e+002
1. 6200e+003
1. 5520e+001
8. 3170e+000
1. 5620e+001
1 .0710e+000

9 .8810e+000

3. 6940e+000

EC-RADN-1 129
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Ba!/cm3

2. 8375e+008
7. 1595e+007
2. 8838e+008
4. 0626e+000
4. 9173e+007
1 .2214e+007
4. 9691e+003
6 .9079e+000

3. 7777e+006
3. 6948e+005
1. 3120e+005
7 .6072e+006

3. 2464e+005
7. 1592e+005
2. 1937e+003
2. 3366e+002
3 .7481e+002
9. 2389e+004
5 .0283e+005

4. 0630e+006
1. 9151e+006
1. 6469e+006
4. 0737e+006
6. 7562e+004
1. 6469e+006
3. 7777e+006
3. 5539e+005
1.9529e+007
2. 5234e+006
4. 3808e+006
5. 7794e+004
3. 7888e+006
4 .2180e+006

7.6479e+005
3. 2286e+006
3. 1565e+006
5. 9422e+006
5. 9940e+007
5 .7424e+005

3. 0773e+005
5. 7794e+005
3 .9627e+004

3 .6560e+005

1. 3668e+005

0e

Buildup
The material reference is : Shield 2

0 Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Results - Dose Point # 1 - (152.4,457.2,0) cm



FoPaIg ormatio3i Only
DOS File: ASTCS24.MS5
Run Date:
Run Time:

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

eJS:

EnergQy
MeV

0.015
0 .02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

0 4

0 5s

August 10, 2005
4:59:19 PM
00: 03 24

EC-RADN- 1129
Page 378

Activity
photons/sec

2.758e+08
6. 115e+ll
5. 530e+13
1 .594e+12

6. 412e+12
1. 860e+12
7. 119e+12
6 .835e+12
7. 535e+12
4. 836e+13
3 .396e+13

1. 945e+14
2 .432e+14

1 811e+14
1 .473e+14
5 .834e+13
4 .764e+13
6. 611e+12
3 .538e+11

1. 475e+05

1.049e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0 000e+00
1. 005e-129
1. 169e-62
2. 131e-37
6. 932e-27
4. 159e-17
1 .980e-13
1. 106e-09
3. 878e-07
2 . 983e-05
3 .554e-03
4. 177e-02
1. 802e-01
2. 081e+00
5. 808e+00
1 .251e+02
1 330e+02
8. 171e+01
1. 438e-04

3. 479e+02

Fluence Rate
MeV/cm 2 /sec

With Buildup
5. 748e-26
2. 005e-22
4 .010e-20

3. 066e-21
4. 030e-20
8. 392e-20
3. 975e-15
4 .403e-11

4. 828e-07
1. 891e-04
1. 008e-02
7. 542e-01
5. 919e+00
1. 809e+01
1. 214e+02
2 .246e+02

2. 445e+03
1. 732e+03
6. 482e+02
8. 420e-04

5.196e+03

Exposure Rate
mR/hr

No Buildup
0.000e+00
0.000e+00
9.960e-132
5. 172e-65
5 676e-40
1 377e-29
6. 582e-20
3. 030e-16
1. 821e-12
6. 845e-10
5 659e-08
6. 925e-06
8 .198e-05

3 .517e-04

3 . 957e-03
1. 071e-02
2. 105e-01
2 .056e-01

1. 109e-01
1. 779e-07

5.421e-01

64,457.2,0) cm
Exposure Rate

mR /hr
No Buildup
0. O00e+00
0. O00e+00
8.913e-132
4.752e-65
5 173e-40
1. 252e-29
5. 994e-20
2 .763e-16
1 .662e-12

6. 247e-10
5. 163e-08
6. 316e-06
7. 476e-05
3 .207e-04
3. 607e-03
9. 755e-03
1.917e-01
1.872e-01
1.009e-01
1.619e-07

4.936e-01

Results - Dose Point # 2 - (167.

Exposure Rate
mR/hr

With Buildup_
4 930e-27
6. 946e-24
3 .974e-22

1 356e-23
1. 074e-22
1. 667e-22
6. 290e-18
6 .736e-14
7. 951e-10
3 337e-07
1. 911e-05
1. 469e-03
1. 162e-02
3. 531e-02
2. 309e-01
4. 14ie-01
4. 114e+00
2. 679e+00
8. 794e-01
1. 042e-06

8.365e+00

Exposure Rate
mR/hr

With Buildup
4. 374e-27
6 .162e-24

3. 526e-22
1. 203e-23
9. 526e-23
1. 479e-22
5. 729e-18
6. 143e-14
7 .255e-10
3. 045e-07
1. 743e-05
1 340e-03
1. 059e-02
3 .218e-02
2 .104e-01

3 .772e-01
3 .746e+00
2 .439e+00
8. 003e-01
9. 478e-07

7. 617e+00

Activity
photons/sec

2.758e+08
6.115e+ii
5.530e+13
1. 594e+12
6. 412e+12
1. 860e+12
7. 119e+12
6 .835e+12
7 .53 5e+12
4. 836e+13
3. 396e+13
1. 945e+14
2 .432e+14

1. 811e+14
1 .473e+14
5 .834e+13

4 .764e+13
6.611e+12
3.538e+11
1.475e+05

1.049e+15

Fluence Rate
MeV/cm 2/sec
No Buildup
0.000e+00
0.O00e+00

8. 993e-130
1.074e-62
1. 942e-37
6 .303e-27
3.788e-17
1.806e-13
1.009e-09
3. 539e-07
2.722e-05
3 .242e-03
3 .808e-02
I 643e-01
1 - 896e+00
5 .292e+00

1 .139e+02

1 .211e+02
7 . 437e+01
1. 309e-04

3.168e+02

Fluence Rate
MeV/ cm2 /sec

With Buildup
5.100e-26
1. 779e-22
3. 558e-20
2. 720e-21
3. 576e-20
7. 446e-20
3. 620e-15
4. 015e-l1
4 .406e-07
1. 725e-04
9. 191e-03
6. 877e-01
5. 396e+00
1. 649e+01
1. 106e+02
2 .046e+02

2. 226e+03
1. 577e+03
5. 899e+02
7 .662e-04

4 . 731e+03

Results - Dose Point # 3 - (228.6,457.2,0) cm



Fo~a~formaqio• Only
DOS File: ASTCS24.MS5
Run Date: August 10, 2005
Run Time: 4:59:19 PM
Duration: 00:03:24

EC-RFADN-1 129
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TcL Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

2. 758e+08
6. 115e+l1
5. 530e+13
1. 594e+12
6 .412e+12
1. 860e+12
7 119e+12
6. 835e+12
7. 535e+12
4. 836e+13
3 396e+13
1. 945e+14
2. 432e+14
1. Blle+14
1. 473e+14
5. 834e+13
4 764e+13
6. 611e+12
3. 538e+11
1. 475e+05

1. 049e+15

Fluence Rate
MeV/cm2 /sec
No Buildup
0.000e+00
0.000e+00

6.649e-130
7 .886e-63

1. 412e-37
4. 602e-27
2 .779e-17
1 .327e-13

7. 432e-10
2. 607e-07
2 .004e-05
2. 387e-03
2 .803e-02

1. 209e-01
1 .395e+00

3. 891e+00
8. 374e+01
8. 895e+01
5. 462e+01
9 .608e-05

Fluence Rate
MeV/ cm2 /sec

With Buildup
3. 393e-26
1. 184e-22
2. 367e-20
1 .810e-21
2 .379e-20
4. 954e-20
2. 657e-15
2 .952e-11

3 .243e-07

1. 270e-04
6 .766e-03
5. 061e-01
3. 970e+00
1. 213e+01
8 .133e+01

1. 504e+02
1. 636e+03
1 .158e+03

4. 331e+02
5 624e-04

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 000e+00
6. 590e-132
3. 488e-65
3. 762e-40
9 140e-30
4. 398e-20
2. 031e-16
1. 224e-12
4. 60e-10
3 .802e-08

4. 650e-06
5. 502e-05
2. 359e-04
2. 653e-03
7 .173e-03

1. 409e-01
1. 376e-01
7. 410e-02
1. 189e-07

wS :

Energy!

MeV

0.015
0 .02

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2 03.0

TOTALS :

2.327e+02 3 .476e+i03 3.62'7e-01

Results - Dose Point
Activity

photons/sec

2.758e+08
6. 115e+11
5. 530e+13
1. 594e+12
6. 412e+12
1. 860e+12
7 .119e+12

6. 835e+12
7. 535e+12
4. 836e+13
3 396e+13
1. 945e+14
2 . 4 32e+14
1. 811e+14
1. 473e+14
5. 834e+13
4. 764e+13
6. 611e+12
3. 538e+11
1. 4 75e+05

1.049e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 .O00e+00

0. O00e+00
5.210e-130
6.127e-63
1 .104e-37

3. 603e-27
2 .180e-17

1. 042e-13
5 .844e-10

2. 051e-07
1. 578e-05
1 880e-03
2 .208e-02
9. 525e-02
1. 099e+00
3. 068e+00
6. 602e+01
7. 015e+01
4. 308e+01
7 .578e-05

1.835e+02

F

IV

# 4 - (289.56,457.2,0) cm
luence Rate Exposure Rate
4eV/cm2 /sec mR/hr
ith Buildup No Buildup
2.434e-26 0.000e+00
8.491e-23 0.000e+00
1.698e-20 5.163e-132
1.298e-21 2.710e-65
1.707e-20 2.941e-40
3.554e-20 7.157e-30
2.084e-15 3.449e-20
2.319e-11 1.595e-16
2.551e-07 9.624e-13
1.000e-04 3.620e-10
5.329e-03 2.993e-08
3.987e-01 3.663e-06
3.129e+00 4.335e-05
9.559e+00 !.859e-04
6.411e+01 2.091e-03
1.186e+02 5.654e-03
1.290e+03 1.llle-01
9.135e+02 1.085e-01
3.416e+02 5.845e-02
4.436e-04 9.375e-08

Exposure Rate
mR/hr

With Buildup
2.911e-27
4 .00e-24

2 .346e-22

8. 005e-24
6 -339e-23
9 .84le-23

4. 204e-18
4. 516e-14
5. 341e-l0
2.242e-07
1. 283e-05
9. 861e-04
7 793e-03
2. 368e-02
1. 547e-01
2. 773e-01
2. 752e+00
1. 791e+00
5. 876e-01
6. 958e-07

5. 596e+00

Exposure Rate
mR/hr

With Buildup
2. 088e-27
2.941e-24
1.683e-22
5. 742e-24
4.547e-23
7 . 059e-23
3 .298e-18
3. 547e-14
4.202e-10
1.765e-07
1. 01le-05
7. 769e-04
6. 141e-03
1. 866e-02
1. 219e-01
2. 186e-01
2 .170e+00

1 .413e+00

4. 635e-01
5 .488e-07

4.413e+002. 741e+03 2. 860e-01

Results - Dose Point # 5 - (441.96,457.2,0) cm



Fctqformati:n Only
0OS File: ASTCS24.MS5
Run Date:
Run Time:

MeV

0.015
0.02
0.03
0 04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0. 8
1.0
1.5
2.0
3.0
4.0

0 5

August 10,
4:59:19 PM
00:03:24

Activity
photons / sec

2.758e+08
6.115e+i1
S. 530e+13
1. 594e+12
6. 412e+12
1. 860e+12
7 119e+12
6. 835e+12
7 535e+12
4. 836e+13
3 396e+13
1. 945e+14
2.432e+14
1 . 811e+14
1.473e+14
5.834e+13
4.764e+13
6. 611e+12
3.538e+11
1. 475e+05

1.049e+15

2005
EC-RADN- 1129

Page 380

Fluence Rate
MeV/cm 2/sec
No Buildup
0.O00e+00
0.O00e+00

3.211e-130
3.861e-63
7. 002e-38
2.293e-27
1.393e-17
6.675e-14
3. 755e-10
1. 321e-07
1. 018e-05
1 .215e-03
1. 429e-02
6 170e-02
7. 130e-01
1. 991e+00
4 .291e+01
4. 560e+01
2 .798e+01
4 914e-05

1.193e+02

Fluence Rate
MeV/cm 2 /sec

With BuilduQ
1.271e-26
4.434e-23
8.868e-21
6.780e-22
8.914e-21
1.856e-20
1 .332e-15

1 .486e-I1

1. 642e-07
6 447e-05
3 .444e-03
2. 581e-01
2 .027e+00

6 199e+00
4. 162e+01
7 .705e+01
8. 387e+02
5 938e+02
2 .217e+02
2. 871e-04

1.781e+03

Exposure Rate
mR/hr

No Buildup
0. O00e+00
0. O00e+00
3. 182e-132
1 .708e-65
1. 865e-40
4. 555e-30
2 .204e-20
1. 021e-16
6. 184e-13
2 .331e-10
1. 932e-08
2.368e-06
2 .805e-05

1 .204e-04
1. 356e-03
3. 671e-03
7 .220e-02
7. 052e-02
3 .796e-02
6.079e-08

1.859e-01

36,457.2,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0. 000e+00

2. 231e-132
1.218e-65
1. 339e-40
3 .281e-30
1 . 593e-20
7 .395e-17
4. 492e-13
1 .697e-10

1. 410e-08
1 .731e-06
2 .053e-05
8. 821e-05
9. 939e-04
2. 690e-03
5 .280e-02
5 .141e-02
2. 748e-02
4. 372e-08

Exposure Rate
mR /hr

With Buildup
1. 090e-27
1.536e-24
8 .789e-23

2. 999e-24
2 .375e-23
3 .686e-23

2. 108e-18
2 .274e-14
2. 703e-10
1.138e-07
6. 533e-06
5. 028e-04
3. 979e-03
1 .210e-02

7 . 916e-02
1. 420e-01
1. 411e+00
9 .183e-01

3. 007e-01
3. 551e-07

2.868e+00

Exposure Rate
mR/hr

With Buildup
6.625e-28
9. 333e-25
5. 340e-23
1. 822e-24
1 .443e-23

2 .240e-23
1. 524e-18
1. 649e-14
1. 967e-10
8. 297e-08
4 .775e-06
3. 681e-04
2. 915e-03
8. 868e-03
5. 802e-02
1. 040e-01
1. 030e+00
6. 675e-01
2. 167e-01
2. 540e-07

Results - Dose Point # 6 - (594.
Enercry Activity

MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

U*;Ls:

2 .758e+08
6 ll5e+11
5. 530e+13
1 594e+12
6 412e+12
1. 860e+12
7 119e+12
6 835e+12
7 535e+12
4 836e+13
3 . 3 96e+13
1. 945e+14
2 .432e+14
1 811e+14
1 473e+14
5 .834e+13

4 .764e+13
6. 611e+12
3. 538e+11
1. 475e+05

1 . 049e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0.000e+00

2.251e-130
2 .754e-63
5. 026e-38
1.652e-27
1.007e-17
4 834e-14
2 .728e-10
9 .612e-08

7 .433e-06
8 .883e-04

1. 046e-02
4 .519e-02

5. 226e-01
1.459e+00
3 .138e+01
3. 324e+01
2. 025e+01
3 534e-05

Fluence Rate
MeV/cm2 /sec
With Buildup

7.724e-27
2 .694e-23
5. 388e-21
4. 120e-22
5 .416e-21
1. 128e-20
9. 632e-16
1. 078e-il
1. 194e-07
4 70le-05
2. 517e-03
1. 889e-01
1 .485e+00

4 . 543e+00
3. 051e+01
5. 644e+01
6. 123e+02
4 316e+02
1. 597e+02
2 . 053e-04

8.692e+01 1.297e+03 1.355e-01 2.089e+00



For Information Only
MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page 1
00S File: ASTCS48.MS5 EC-RADN- 1129

ite: August 30, 2005 Page 381
me: 4:25:12 PM

o'pration: 00:03:25

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 48 hour

Geometry: 7 - Cylinder Volume - Side Shields

z

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

00 0 0

# 1

# 2

# 3

# 4

# 5

# 6

X
152.4 cm

5 ft 0.0 in
167.64 cm

5 ft 6.0 in
228.6 cm

7 ft 6.0 in
289.56 cm

9 ft 6.0 in
441.96 cm

14 ft 6.0 in
594.36 cm

19 ft 6.0 in

15
457.2

15
457.2

15
457 .2

15
457.2

15
457.2

15

ft
cm
ft
cm
ft
cm
ft
Cm
ft
cm
ft

Y
457.2 cm

30 ft
6.6 in

z
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 in
0 cm

0.0 ine Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am- 241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

curies
1.0615e-003
8 .4108e+002
2 .6372e-008
7 .2274e+002

1. 7757e+001
6. 2610e+000
1. 5472e+001
2 .7128e-001
1. 6033e-002
2. 9878e-001
1. 6383e-001
1. 1787e+003
3 .3920e+002
8 .8909e+002

becquerels
3. 9277e+007
3. 1120e+013
9.7575e+002
2. 6741e+013
6. 5702e+011
2. 3166e+011
5. 7245e+011
1. 0037e+010
5. 9322e+008
i .1055e+010

6 .0616e+009

4. 3611e+013
1 .2551e+013
3 .2896e+013

UCi/cm3

1.3050e-003
1. 0340e+003
3. 2420e-008
8 .8850e+002

2. 1830e+001
7. 6970e+000
1. 9020e+001
3. 3350e-001
1. 9710e-002
3. 6730e-001
2. 0140e-001
1. 4490e+003
4. 1700e+002
1. 0930e+003

Bq/cm3

4.8285e+001
3. 8257e+007
1. 1995e-003
3. 2875e+007
8. 0771e+005
2. 8479e+005
7. 0374e+005
1. 2339e-+-004
7 .2927e+002
1. 3590e+004
7.4518e+003
5.3613e+007
1.5429e+007
4.0441e+007



Fopa.4ormatiop Only

DOS File: ASTCS4
Run Date: August
Run Time: 4:25:1
Duration: 00:03:

8.MS5
30, 2005

2 PM
25

EC-RADN- 1129
Page 382

Nuciide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
5. 5647e+003
1. 2348e+003
2. 7673e+003
4. 9799e-013
8. 4760e+001
4 .2559e+002
1. 5390e-003
3. 0374e-009
6.2716e+001
7. 8855e+000
2. 6307e+000
1. 2104e+002
6 .9915e+000
1. 5250e+001
4. 6846e-002
5. 0002e-003
8 0002e-003
1. 9726e+000
1. 0347e+001
8 5187e+001
2 .5672e+001

3 .5100e+001
8 5411e+001
3 .4034e-002
3. 5100e+001
6 .7377e+001
1. 613!e-001
4.1136e+002
5. 3874e+001
1. 6236e+001
2.6640e-003
6. 4180e+001
7. 9880e+001
1. 6309e+001
5. 7323e+001
6. 6035e+001
7 .2876e+001
1. 0347e+003
2. 1857e+001
6. 717e+000
1. 4325e-001
1. 6301e-001
7 .7228e+000
1. 0908e+000

becquerels
2. 0590e+014
4. 5688e+013
1. 0239e+014
1. 426e-002
3. 1361e+012
1. 5747e+013
5. 6944e+007
1.1238e+002
2.3205e+012
2. 9176e+011
9. 7335e+010
4. 4785e+012
2. 569e+011
5.6426e+011
1 .7333e+009
1. 8501e+008
2 .9601e+008

7. 2986e+010
3. 8284e+011
3. 1519e+012
9. 4987e+011
1. 2987e+012
3 .1602e+012

1. 2593e+009
1. 2987e+012
2.4930e+012
5. 9683e+009
1.5220e+013
1.9933e+012
6. 0074e+011
9. 8569e+007
2. 3747e+012
2. 9556e+012
6. 0345e+011
2. 1210e+012
2. 4433e+012
2. 6964e+012
3. 82B4e+013
8.0871e+011
2. 4833e+011
5. 3001e+009
6. 0315e+009
2. 8574e+011
4. 0360e+010

uCi/cm3

6. 8410e+003
1. 5180e+003
3 .4020e+003
6. 1220e-013
1. 0420e+002
5. 2320e+002
1. 8920e-003
3. 7340e-009
7 .7100e+001
9. 6940e+000
3 .2340e+000
1. 4880e+002
8. 5950e+000
1. 8748e+001
5.7590e-002
6. 1470e-003
9. 8350e-003
2. 4250e+000
1.2720e+001
1 .0472e+002

3 .1560e+001

4. 3150e+001
1. 0500e+002
4. 1840e-002
4. 3150e+001
8.2830e+001
1 .9830e-001

5.0570e+002
6. 6230e+001
1 .9960e+001

3 .2750e-003
7. 8900e+001
9. 8200e+001
2. 0050e+001
7.0470e+001
8 1180e+001
8. 9590e+001
1. 2720e+003
2. 6870e+001
8. 2510e+000
1. 7610e-001
2. 0040e-001
9. 4940e+000
1 .3410e+000

BS/ cm3

2. 5312e+008
5. 6166e+007
1 .2587e+008

2 .2651e-008
3. 8554e+006
1. 9358e+007
7 .0004e+001

1. 3816e-004
2. 8527e+006
3. 5868e+005
1. 1966e+005
5. 5056e+006
3. 1802e+005
6 .9368e+005

2. 1308e+003
2. 2744e+002
3. 6390e+002
8. 9725e+004
4 .7064e+005
3 .8 7 48e+006
1. 1677e+006
1.5965e+006
3. 8850e+006
1. 5481e+003
1. 5965e+006
3. 0647e+006
7. 3371e+003
1. 8 7 11e+007
2. 4505e+006
7. 3852e+005
1. 2117e+002
2. 9193e+006
3. 6334e+006
7. 4 185e+005
2. 6074e+006
3. 0037e+006
3. 3148e+006
4 .7064e+007
9. 9419e+005
3 .0529e+005
6. 5157e+003
7 .41 4 8e+003
3. 5128e+005
4. 9617e+004

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Results - Dose Point # 1 - (152.4,457.2,0) cm



FoPadormat-iod3 Only
DOS File: ASTCS48.MS5
Run Date:
Run Time:
Duration:

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Enercrv

MeV

0.015
0-02
0.03
0.04
0-05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
.0

ALS

August 30,
4:25:12 PM
00:03:25

Activity
photons/sec

2 .443e+08

5. 204e+11
4. 539e+13
1.434e+12

5. 036e+12
1. 680e+12
6. 306e+12
5. 032e+12
6 .433e+12
3 .750e+13
2 .942e+13

1 .712e+14
1. 216e+14
1. 579e+14
1. 183e+14
3 376e+13
2 .775e+13
2. 097e+12
5. 607e+li
2 950e+00

7.719e+14

2005
EC-RADN- 1129

Page 383

Fluence Rate
MeV/cm2 /sec
No Buildup

0 .000e+00

0. 000e+00
8 248e-130
1. 052e-62
1. 674e-37
6 260e-27
3 .684e-1 7

1 .458e-13

9. 443e-10
3. 008e-07
2. 584e-05
3. 129e-03
2 .088e-02

1. 572e-01
1. 670e+00
3. 361e+00
7. 286e+01
4 .217e+01

1. 295e+02
2. 876e-09

2. 497e+02

Fluence Rate
MeV/cm 2 /sec

With Buildup
5.091e-26
1. 706e-22
3. 291e-20
2 .758e-21
3 166e-20
7. 578e-20
3 .521e-15

3 .242e-11
4. 122e-07
1 .466e-04

8. 729e-03
6. 639e-01
2. 959e+00
1. 578e+01
9. 746e+01
1. 300e+02
1. 424e+03
5 494e+02
1. 027e+03
1. 684e-08

3.247e+03

Exposure Rate
mR/hr

No Buildup
0 O00e+00
0 O00e+00
8. 175e-132
4 . 653e-65
4 . 458e-40
1. 243e-29
5. 830e-20
2. 231e-16
1. 555e-12
5. 308e-10
4 . 902e-08
6. 096e-06
4. 099e-05
3. 068e-04
3. 177e-03
6. 195e-03
1. 226e-01
6 521e-02
1.757e-01
3.558e-12

3 .732e-01

64,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0.000e+00
0. 000e+00
7. 315e-132
4. 275e-65
4. 063e-40
1. 130e-29
5 .309e-20
2 .034e-16
1 .419e-12
4. 844e-10
4. 473e-08
5 560e-06
3 737e-05
2 .797e-04
2. 896e-03
5. 644e-03
1 .l16e-01
5. 937e-02
1. 599e-01
3 .238e-12

3.398e-01

Exposure Rate
mR/hr

With Buildup
4. 367e-27
5. 911e-24
3. 262e-22
1 .220e-23
8. 433e-23
1. 505e-22
5. 572e-18
4 .960e-14

6. 788e-10
2 .588e-07

1. 656e-05
1. 294e-03
5. 809e-03
3. 080e-02
1. 854e-01
2 .396e-01
2. 396e+00
8. 495e-01
1 .394e+00
2. 083e-11

5.102e+00

Exposure Rate
mR/hr

With Buildup
3.874e-27
5. 244e-24
2 .894e-22

1. 082e-23
7 .482e-23
1. 335e-22
5. 074e-18
4. 522e-14
6. 194e-10
2 361e-07
1. 5loe-05
1. 179e-03
5. 295e-03
2. 807e-02
1. 689e-01
2. 183e-01
2. 182e+00
7. 734e-01
1. 268e+00
1. 896e-11

4.645e+00

Results - Dose Point # 2 - (167.
Activity

photons/sec

2.443e+08
5. 204e+ll
4 539e+13
1. 434e+12
5. 036e+12
1. 680e+12
6 .306e+12
5 .032e+12

6. 433e+12
3 .750e+13
2. 942e+13
1. 712e+14
1. 216e+14
1 579e+14
1 .183e+14

3.376e+13
2 .775e+13
2.097e+12
5. 607e+i1
2.950e+00

7 .719e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 . 000e+00
0. 000e+00

7. 381e-130
9. 666e-63
1. 525e-37
5 .691e-27

3 .355e-1 7

1. 329e-13
8 .618e-10

2 .745e-07
2 .358e-05
2. 854e-03
1. 904e-02
1. 433e-01
1. 522e+00
3 .062e+00

6. 635e+01
3 .840e+01

1. 179e+02
2 . 617e-09

2.274e+02

Fluence Rate
M4eV/cm 2 /sec
With Buildup

4.517e-26
1. 514e-22
2. 920e-20
2. 447e-21
2. 809e-20
6 .723e-20
3. 207e-15
2. 956e-11
3 .761e-07
1 .338e-04
7. 962e-03
6. 053e-01
2 .698e+00

1. 438e+01
8 .880e+01
1. 184e+02
1. 297e+03
5. 001e+02
9 349e+02
1 .532e-08

2 . 957e+03

Results - Dose Point # 3 - (228.6,457.2,0) cm



Fodagcformati4n Only
IDOS File: ASTCS48.MS5 EC-RADN- 1129

Page 384Run Date:
Run Time:
~~~ion:

MeV

0.015
0.02
0 .03

0 .04
0.05
0. 06
0.08
0.1
0.15
0 .2
0.3
0.4
0.5
0. 6
0.8
1.0
1.5
2.0
3.0
4.0

&*S
Enerry

MeV

0.015
0 .02
0 .03
0 .04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

0 4o 5:

August 30,
4:25:12 PM
00:03:25

Activity
photons/sec

2.443e+08
5.204e+11
4. 539e+13
1. 434e+12
5- 036e+12
1. 680e+12
6. 306e+12
5 .032e+12

6. 433e+12
3 .750e+13
2 . 942e+13
1. 712e+14
1 .216e+14
1. 579e+14
1 .183e+14

3 .376e+13

2 .775e+13
2 .097e+12

5. 607e+11
2. 950e+00

7.719e+14

2005

Fluence Rate
MeV/cm2 /sec
No Buildup
0. 000e+00
0. 000e+00

5 457e-130
7 . 095e-63
1 109e-37
4. 155e-27
2. 462e-17
9 .773e-14
6 345e-10
2 021e-07
1 .736e-05
2. 101e-03
1. 401e-02
1. 054e-01
1. 120e+00
2. 252e+00
4. 877e+01
2. 821e+01
8.657e+01
1.922e-09

1. 670e+02

ts - Dose Poin

Fluence Rate
MeV/cm 2 /sec

With Buildup
3 006e-26
1 007e-22
1. 943e-20
1. 628e-21
1. 869e-20
4. 474e-20
2 353e-15
2. 173e-11
2 769e-07
9. 852e-05
5. 862e-03
4. 455e-01
1. 985e+00
1. 058e+01
6. 530e+01
8. 704e+01
9. 527e+02
3. 673e+02
6. 865e+02
1. 125e-08

2.172e+03

.t # 4 - (289.
Fluence Rate
MeV/cm 2 /sec
With Buildup
2. 156e-26
7 .226e-23
1 394e-20
1. 168e-21
1. 341e-20
3 .209e-20
1. 846e-15
1. 707e-11
2. 178e-07
7. 755e-05
4 617e-03
3. 510e-01
1. 564e+00
8. 338e+00
5. 147e+01
6. 862e+01
7. 512e+02
2. 897e+02
5. 414e+02
8. 872e-09

1. 713e+03

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00

5 .408e-132

3. 138e-65
2.955e-40
8 .254e-30
3 .896e-20

1 .495e-16
1. 045e-12
3. 568e-10
3 .294e-08
4 . 093e-06
2.751e-05
2.058e-04
2. 130e-03
4 151e-03
8 .205e-02
4 .362e-02
1. 175e-01
2. 377e-12

2.496e-01

56,457.2,0) cm
Exoosure Rate

mR/hr
No Buildup
0 . 000e+00
0. 000e+00
4. 238e-132
2. 438e-65
2. 310e-40
6 .463e-30
3. 055e-20
1. 74e-16
8 .216e-13
2. 807e-10
2 .593e-08

3 .224e-06
2. 167e-05
1 .622e-04

1. 679e-03
3 .272e-03

6.469e-02
3. 440e-02
9 263e-02
1.875e-12

1.969e-01

Exposure Rate
mR/hr

With Buildup
2. 578e-27
3 .490e-24

1. 926e-22
7. 202e-24
4. 979e-23
8 .886e-23

3. 724e-18
3 325e-14
4. 560e-10
1 .739e-07
1. 112e-05
8. 681e-04
3. 896e-03
2. 065e-02
1 .242e-01
1. 604e-01
1. 603e+00
5. 68!e-01
9. 314e-01
1. 392e-11

3. 412e+00

Exposure Rate
mR/hr

With Buildup
1. 849e-27
2. 503e-24
1. 381e-22
5. 166e-24
3 571e-23
6 .374e-23

2. 921e-18
2. 612e-14
3 .587e-10

1. 369e-07
8. 757e-06
6. 839e-04
3. 070e-03
1 .627e-02

9. 790e-02
1. 265e-01
1 .264e+00
4. 480e-01
7 346e-01
1. 098e-11

2. 691e+00

Resull
Activity

photons/sec

2.443e+08
5 .204e+il
4 539e+13
1. 434e+12
5. 036e+12
1. 680e+12
6 306e+12
5. 032e+12
6 .433e+12
3.750e+13
2. 942e+13
1.712e+14
1.216e+14
1. 579e+14
1 183e+14
3 .376e+13
2 .775e+13
2. 097e+12
5. 607e+ii
2. 950e+00

7 .719e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0. 000e+00

4. 276e-130
5.512e-63
8 670e-38
3. 254e-27
1. 931e-17
7. 674e-14
4 .989e-10

1 .59!e-07
1. 367e-05
1. 655e-03
1 .104e-02

8 308e-02
8.825e-01
1 .775e+00
3. 845e+01
2 .224e+01

6 .828e+01

1. 516e-09

1.317e+02

Results - Dose Point # 5 - (441.96,457.2,0) cm



FoPaformatio, Only
DOS File: ASTCS48.MS5
Run Date:
Run Time:
Duration:

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0
4.0

dwS:

Enercry
MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0 .8
1.0
1.5
2 .0
3 .0

August 30,
4:25:12 PM
00:03:25

Activity
ihotons/sec

2. 443e+08
5 .204e+11
4. 539e+13
1 .434e+12

5 036e+12
1. 680e+12
6. 306e+12
5. 032e+12
6 .433e+12

3 .750e+13
2. 942e+13
1 .712e+14
1 .216e+14
1. 579e+14
1. 183e+14
3 .376e+13
2.775e+13
2. 097e+12
5.607e+l!
2.950e+00

7.719e+14

2005

Fluence Rate
MeV/ cm 2 /sec
No Buildup
0. 000e+00
0. 000e+00
2. 635e-130
3. 474e-63
5. 499e-38
2. 071e-27
1. 234e-17
4. 915e-14
3 .206e-10

1. 024e-07
8. 823e-06
1. 070e-03
7 .145e-03
5. 381e-02
5. 724e-01
1. 152e+00
2. 499e+0l
1. 446e+01
4 .435e+01
9. 827e-10

8.559e+01

Fluence Rate
MeV/cm /sec

With Buildup
1. 126e-26
3. 774e-23
7. 279e-21
6. 00e-22
7. 00le-21
1. 676e-20
1. 180e-15
1. 094e-11
1. 402,e-07
5. 00e-05
2 .984;e-03

2. 272!e-01
1. 013;e+00
5 4061e+00
3. 341ie+0l
4.4 58e+01
4. 884e+02
1 .883e+02

3.513e+02
5. 741e-09

1.113e+03

t # 6 - (594.
Fluence Rate
MeV/cm2/seC
With Buildup

6.84!e-27
2 .293e-23
4 .422e-21
3 706,e-22
4. 254e-21
1. 018e-20
8. 531e-16
7. 934e-12
1. 020e-07
3. 645e-05
2. 8le-03
1. 663e-01
7. 424e-01
3. 963e+00
2. 449e+01
3. 266e+01
3 .566e+02
1 .369e+02
2. 531e+02
4. 106e-09

Exposure Rate
mR /hr

No Buildup
0. 000e+00
0. 000e+00

2 612e-132
1. 536e-65
1. 465e-40
4. 113e-30
1. 952e-20
7. 519e-17
5 279e-13
1. 807e-10
1. 674e-08
2 .084e-06

1. 402e-05
1. 050e-04
1. 089e-03
2. 124e-03
4. 205e-02
2. 236e-02
6. 017e-02
1. 216e-12

1.279e-01

36,457.2,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0.000e+00

1.831e-132
1.096e-65
1 .052e-40

2. 963e-30
1. 411e-20
5 .445e-17
3. 835e-13
1. 316e-10
1. 222e-08
I. 524e-06
1. 026e-05
7 .693e-05

7. 980e-04
1. 557e-03
3 .075e-02
1. 630e-02
4. 355e-02
8. 744e-13

Exposure Rate
mR/hr

With Buildup
9 .657e-28

1. 307e-24
7. 214e-23
2. 698e-24
1. 865e-23
3. 329e-23
1 .867e-18

1. 674e-14
2. 308e-10
8 .824e-08

5. 660e-06
4 .426e-04

1. 989e-03
1. 055e-02
6. 355e-02
8. 218e-02
8. 218e-01
2. 912e-01
4 .766e-01
7. 103e-12

1.748e+00

Exposure Rate
mR/hr

With Buildup
5.868e-28
7. 943e-25
4 383e-23
1. 639e-24
1. 133e-23
2. 023e-23
1.350e-18
1. 214e-14
1. 679e-10
6 .434e-08
4. 137e-06
3 .240e-04

1. 457e-03
7 .734e-03

4. 659e-02
6. 020e-02
6. OOOe-01
2. 117e-01
3 .434e-01

5. 079e-12

EC-RAON- 1129
Page 385

Resul
Activity

photons/sec

ts - Dose Poin

2.443e+08
5. 204e+ll
4. 539e+13
1. 434e+12
5. 036e+12
1. 680e+12
6 306e+12
5. 032e+12
6. 433e+12
3 .750e+13
2 . 942e+13
1. 712e+14
1. 216e+14
1. 579e+14
1. 183e+14
3.376e+13
2 .775e+13
2. 097e+12
5. 607e+ll
2. 950e+00

7.719e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0 . 000e+00
1.847e-130
2.477e-63
3.948e-38
1.492e-27
8. 916e-18
3 .559e-14

2 329e-10
7 .454e-08
6 .440e-06

7. 820e-04
5.229e-03
3. 941e-02
4. 195e-01
8. 445e-01
1. 828e+0l
1. 054e+01
3. 210e+0l
7. 068e-10

6.223e+Ol 8.086e-i-02 9.305e-02 1.271e+00



For Information Only

Page : 1
OOS File: ASTCS96.MS5

~ate: August 10, 200
Wime: 5:23:02 PM
Ouration: 00:03:17

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

EC-RAON-1 129
5 Page 386

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 96 hour

Geometry: 7 - Cylinder Volume - Side Shields

z z

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

0

* a 0

# 1

# 2

# 3

# 4

# 5

# 6

X
152.4 cm

5 ft 0.0 in
167.64 cm

5 ft 6.0
228.6

7 ft 6.0
289.56

9 ft 6.0
441.96

14 ft 6.0
594.36

19 ft 6.0

in
cm
in
cm
in
cm
in
cm
in

15
457.2

15
457.2

15
457.2

15
457.2

15

ft
cm
ft
cm
ft
cm

ft
cm
ft

0.0
0

0.0
0

0.0
0

0.0
0

0.0

in
cm
in
cm
in
cm
in
cm
in

Y
457.2 cm

15 ft
457.2 cm

z
0 cm

0. 0 in
0 cm

0 Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

curies
1.0176e-003
7.9337e+002

6.1146e+002
1. 6057e+001
2. 1548e+000
1 .4520e+001
2. 5371e-001
1. 5114e-002
2. 7633e-001
1. 5439e-001
1. 1103e+003
2. 8788e+002
8. 3866e+002

beccuerels
3.7652e+007
2.9355e+013

2. 2624e+013
5. 9412e+011
7. 9728e+010
5. 3724e+011
9. 3873e+009
5. 5921e+008
1. 0224e+010
5. 7125e+009
4 .1083e+013

1. 0651e+013
3. 1030e+013

gCi/cm3

1.2510e-003
9.7533e+002

7.5170e+002
1. 9740e+001
2. 6490e+000
1 .7850e+001
3. 1190e-001
1. 8580e-002
3. 3970e-001
1. 8980e-001
1. 3650e+003
3. 5390e+002
1. 0310e+003

4
3

Ba cm3

.6287e+001

.6087e+007

2 .7813e+007

7. 3038e+005
9. 8013e+004
6. 6045e+005
1 .1540e+004

6.8746e+002
1 .2569e+004

7 .0226e+003

5. 0505e+007
1. 3094e+007
3. 8147e+007



Fo~ape ormatio• Only
OOS File: ASTCS96.MS5
Pun Date: August 10, 2005
3.un Time: 5:23:02 PM
Durion: 00:03:17

w Nuclide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
4.4227e+003
7.6130e+002
5.2727e+002

5.2093e-001
5.3939e+002
3.0569e-007

3. 5734e+001
7 .4275e+000
2 .1865e+000
6. 3367e+001
6. 3131e+000
1 .4312e+001
4 .4202e-002
4 .7302e-003
7. 5463e-003
1. 8603e+000
9. 0617e+000
7. 7585e+001
9. 4522e+000
3 .2985e+001
7 .7789e+001
1 .7871e-005
3 .2985e+001
4 .4341e+001
6 .8809e-005
3 .7752e+002
5. 0816e+001
4 .6146e-001
1. 1705e-008
3. 6637e+001
5.7551e+001
1.5309e+001
5.1686e+001
5.9772e+001
2.2679e+001
6. 3782e+002
3 .2969e+001
6 .2244e+000
1. 1901e-005
5 .7047e-003
7 .1290e+000

1 .4365e-001

beccruerels
1.6364e+014
2.8168e+013
1.9509e+013

1.9274e+010
1.9957e+013
1.1311e+004

1. 3222e+012
2 .7482e+011

8. 0901e+010
2 .3446e+012

2. 3358e+011
5. 2955e+011
1. 6355e+009
1. 7502e+008
2. 7921e+008
6. 8832e+010
3. 3528e+O11
2. 8706e+012
3. 4973e+011
1. 2204e+012
2. 8782e+012
6. 6124e+005
1. 2204e+012
1 .6406e+012

2. 5459e+006
1 3968e+013
1. 8802e+012
1. 7074e+010
4. 3310e+002
1 .3556e+012
2. 1294e+012
5. 6643e+011
1. 9124e+012
2 .2115e+012

8. 3911e+011
2. 3599e+013
1 .2198e+012
2. 3030e+011
4. 4032e+005
2 .1107e+008

2. 6377e+0l1
5. 3152e+009

UCi/cm3

5.4370e+003
9.3590e+002
6.4820e+002

6.4040e-001
6.6310e+002
3.7580e-007

4. 3930e+001
9. 1310e+000
2 .6880e+000

7. 7900e+001
7. 7610e+000
1. 7595e+001
5 .4340e-002
5 .8150e-003
9. 2770e-003
2.2870e+000
1.1140e+001
9. 5378e+001
1. 1620e+001
4. 0550e+001
9. 5630e+001
2.1970e-005
4. 0550e+001
5. 4510e+001
8. 4590e-005
4. 6410e+002
6. 2470e+001
5. 6730e-001
1 .4390e-008
4. 5040e+001
7 .0750e+001

1.8820e+001
6. 3540e+001
7. 3480e+001
2.7880e+001
7. 8410e+002
4. 0530e+001
7. 6520e+000,
1. 4630e-005
7.0130e-003
8. 7640e+000
1. 7660e-001

EC-RADN-1 129
Page 387

Bq/cm
3

2.0117e+008
3.4628e+007
2.3983e+007

2.3695e+004
2.4535e+007
1.3905e-002

1. 6254e+006
3. 3785e+005
9. 9456e+004
2. 8823e+006
2. 8716e+005
6. 5101e+005
2. 0106e+003
2. 1516e+002
3. 4325e+002
8 .4619e+004

4 1218e+005
3. 5290e+006
4. 2994e+005
1. 5004e+006
3. 5383e+006
8. 1289e-001
1. 5004e+006
2. 0169e+006
3. 1298e+000
1 .7172e+007

2 .3114e+006
2 .0990e+004

5 .3243e-004

1. 6665e+006
2 .6178e+006
6. 9634e+005
2 3510e+006
2. 7188e+006
1.0316e+006
2. 9012e+007
1.4996e+006
2. 8312e+005
5. 4131e-001
2 .5948e+002

3 .2427e+005
6. 5342e+003

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Results - Dose Point # 1 - (152.4,457.2,0) cm



FoPalgormatioI Only
DOS File: ASTCS96.MS5
Run Date:
Run Time:
D)uration:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0

August 10,
5:23:02 PM
00: 03 :17

Activity
photons/sec

2.250e+08
3.881e+!1
3 .185e+13

1. 217e+12
3. 107e+12
1. 389e+12
4. 999e+12
2. 778e+12
4. 792e+12
2. 341e+13
2. 419e+13
1. 356e+14
4.369e+13
1.260e+14
8.907e+13
2.3 01e+13
2.519e+13
1.136e+12
7.106e+i1

5.425e+14

2005 EC-RAON- 1129
Page 388

Fluence Rate
MeeV/cm 2 /sec
No Buildup

0 000e+00
0 .000e+00

5. 789e-130
8. 925e-63
1 033e-37
5. 177e-27
2. 920e-17
8 .048e-14

7. 035e-10
1. 878e-07
2. 125e-05
2 .478e-03
7.502e-03
1.254e-01
i.258e+00
2.291e+00
6. 613e+01
2.286e+01
1.641e+02

Fluence Rate
MeV/cm2 /sec

With Buildup
4. 690e-26
1. 272e-22
2. 310e-20
2. 340e-21
1. 953e-20
6. 267e-20
2. 791e-15
1 .789e-11

3 071e-07
9. 155e-05
7. 177e-03
5 .258e-01
1. 063e+00
1 .259e+01

7. 341e+01
8. 859e+01
1 .293e+03
2. 978e+02
1. 302e+03

Exposure Rate
mR/hr

No Buildup
0 . 000e+00
0 .000e+00

5. 737e-132
3 .947e-65

2 751e-40
1. 028e-29
4. 622e-20
1. 231e-16
1 .158e-12

3. 314e-10
4. 030e-08
4. 829e-06
1. 473e-05
2. 448e-04
2. 393e-03
4 .222e-03

1. 113e-01
3 . 534e-02
2. 227e-01

TOTALS:

4•nercTy

MeV

0.015
0. 02
0. 03
0.04
0.05
0.06
0 .08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

~LS

Energy

MeV

0.015

2. 568e+02 3. 068e+03 3. 762e-01

Results - Dose Point
Activity

photons/sec

2 .250e+08
3.881e+il
3.185e+13
1.217e+12
3.107e+12
1.389e+12
4. 999e+12
2 .778e+12
4 .792e+12
2 341e+13
2 .419e+13

1 356e+14
4 369e+13
1. 260e+14
8. 907e+13
2 .301e+13

2. 519e+13
1. 136e+12
7. 106e+11

5.425e+14

Fluence Rate
MeV/cm2 /sec
No Buildup

0 .000e+00

0 000e+00
5. 180e-130
8 .200e-63
9 .41e-38
4. 707e-27
2. 660e-17
7. 338e-14
6. 420e-i0

1. 714e-07
1. 938e-05
2 .260e-03
6.84!e-03
1.143e-01
1.147e+00
2.087e+00
6.023e+01
2.081e+01
1.494e+02

2.338e+02

F

# 2 - (167.64,457.2,0) cm
luence Rate Exposure Rate
eV/cm2 /sec mR/hr
ith Buildup No Buildup
4.161e-26 0.000e+00
1.129e-22 0.000e-00
2.049e-20 5.134e-132
2.076e-21 3.627e-65
1.733e-20 2.507e-40
5.560e-20 9.349e-30
2.542e-15 4.209e-20
1.632e-11 1.123e-16
2.802e-07 1.057e-12
8.354e-05 3.025e-10
6.546e-03 3.677e-08
4.795e-01 4.404e-06
9.692e-01 1.343e-05
1.147e+01 2.231e-04
6.688e+01 2.18ie-03
8.070e+01 3.847e-03
1.177e+03 1.013e-01
2.711e+02 3.218e-02
1.185e+03 2.027e-01

Exposure Rate
mR/hr

With Buildup
4 .022e-27

4. 408e-24
2. 289e-22
1. 035e-23
5 .204e-23
1. 245e-22
4. 417e-18
2.738e-14
5. 057e-10
1 .616e-07

1. 361e-05
1. 025e-03
2. 087e-03
2. 457e-02
1. 396e-01
1. 633e-01
2 175e+00
4 .604e-01

1 .766e+00

4.732e+00

Exposure Rate
m-R/ hr

With Buildup
3.569e-27
3. 911e-24
2. 031e-22
9. 182e-24
4. 617e-23
1. 104e-22
4. 023e-18
2. 496e-14
4. 614e-10
1. 474e-07
1. 242e-05
9. 342e-04
1. 902e-03
2 .240e-02
1. 272e-01
1. 488e-01
1 .980e+00

4. 192e-01
1. 608e+00

4.308e+00

Exposure Ratem___!hr
With Buildup

2.375e-27

2. 793e+03

Results - Dose Point # 3 - (228
Activity Fluence Rate Fluence Rate

photons/sec MeV/cm2 /sec MeV/cm2 /sec
No Buildup With Buildup

2.250e+08 0.000e+00 2.769e-26

3.425e-01

6,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0.000e+00



Foaa~formatidn Only
DOS File: ASTCS96.MS5
Run Date:
Run Time:
Duration:

MeV 2

0 .02
0.03
0 .04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

August 10,
5:23:02 PM
00:03 :17

Activity
photons/sec

3.881e+11
3.185e+13
1.217e+12
3.107e+12
1.389e+12
4.999e+12
2.778e+12
4 .792e+12
2 .341e+13
2 .419e+13
1 .356e+14
4 .369e+13
1 .260e+14
8. 907e+13
2. 301e+13
2. 519e+13
1. 136e+12
7 .106e+11

2005
EC-RADN- 1129

Page 389

Fluence Rate
MeV/cm2 /sec
No Buildup

0. 000e+00
3.830e-130
6 . 019e-63
6.845e-38
3. 437e-27
1.951e-17
5.394e-14
4.727e-10
1 .262e-07
1 .427e-05
1 .664e-03

5 035e-03
8 .412e-02

8. 434e-01
1. 535e+00
4. 427e+01
1. 529e+01
1 .097e+02

Fluence Rate
MeV/cm 2 /sec
With Buildup

7 512e-23
1 364e-20
1. 381e-21
1. 153e-20
3 .700e-20
1. 865e-15
1. 200e-11
2. 063e-07
6. 151e-05
4. 819e-03
3. 529e-01
7. 131e-01
8 .441e+00

4. 918e+01
5. 933e+01
8. 648e+02
1. 991e+02
8. 700e+02

Exposure Rate
mR/hr

No Buildup
0. O00e+00
3. 796e-132
2. 662e-65
1. 823e-40
6. 826e-30
3. 088e-20
8. 253e-17
7. 784e-13
2 228e-10
2 708e-08
3. 242e-06
9. 883e-06
1 .642e-04
1 . 604e-03
2 . 829e-03
7. 448e-02
2 .364e-02
1. 489e-01

Exposure Rate
mR/hr

With Buildup
2 .602e-24

1. 351e-22
6 .10e-24

3. 072e-23
7. 349e-23
2. 952e-18
1. 835e-14
3 397e-10
1. 086e-07
9 .142e-06

6. 876e-04
1 .400e-03

1. 648e-02
9. 355e-02
1. 094e-01
1 .455e+00
3. 079e-01
1. 180e+00

TOTALS: 5.425e+14 1.717e+02 2. 052e+03 2. 516e-01 3. 165e+00

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
.1 .0
1.5
2.0
3.0

TOTALS:

Mercy
Mev

Results - Dose Point # 4 - (289.
Activity

photons/sec

2.250e+08
3. 881e+11
3 .185e+13

1 .217e+12

3. 107e+12
1. 389e+12
4 999e+12
2. 778e+12
4. 792e+12
2 341e+13
2. 419e+13
1. 356e+14
4 369e+13
1. 260e+14
8 .907e+13

2 301e+13
2. 519e+13
1. 136e+12
7 .106e+11

5.425e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 . 000e+00
0.000e+00
3.00le-130
4.676e-63
5. 350e-38
2.691e-27
1.531e-17
4 .236e-14
3. 717e-10
9 .931e-08
1. 124e-05
1. 311e-03
3. 966e-03
6 . 628e-02
6. 647e-01
1. 210e+00
3. 490e+01
1. 206e+01
8 654e+01

1. 354e+02

Fluence Rate
MeV/cM 2 /sec

With Buildup
1.986e-26
5.389e-23
9.781e-21
9.909e-22
8. 272e-21
2. 654e-20
1. 463e-15
9. 423e-12
1. 623e-07
4 .842e-05

3 .796e-03
2 .780e-01
5 .619e-01

6 .652e+00

3 . 877e+01
4 . 677e+01
6. 819e+02
1. 570e+02
6 .862e+02

1.618e+03

56,457.2,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0. 000e+00
2. 974e-132
2 .068e-65

1. 425e-40
5 345e-30
2. 422e-20
6. 480e-17
6. 2le-13
1 .753e-10
2. 132e-08
2. 554e-06
7. 786e-06
1. 294e-04
1 .264e-03
2 .230e-03
5.872e-02
1 .864e-02

1. 174e-01

1. 984e-01

96,457.2,0) cm
Exposure Rate

mR/ hr
No Buildup
0. 000e+00

Exposure Rate
mR/hr

With Buildup
1.703e-27
1 .867e-24

9 .693e-23

4. 382e-24
2 .204e-23

5. 272e-23
2. 316e-18
1.442e-14
2 . 672e-10
8 .546e-08

7. 200e-06
5 .417e-04
1. 03e-03
1. 298e-02
7 374e-02
8 .621e-02

1. 147e+00
2 -428e-01
9 310e-01

2.496e+00

Exposure Rate
mR/hr

With Buildup
8.896e-28

Results - Dose Point # 5 - (441.
Activity

photons/sec
Fluence Rate
MeV/cm2 /sec
No Buildup
0. 000e+00

Fluence Rate
MeV/cm2 /sec

With Buildup
1.037e-260.015 2.250e+08



Foia~ ormat:ioq Only
OOS File: ASTCS96.MS5
I.un Date
Run Time
DiMeV1on

MeV

August 10, 2005
5:23:02 PM
00: 03 :17

EC-RADN- 1129
Page 390

0.02
0 .03
0 .04

0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0

1.15

2.0
3.0

Activity
photons / sec

3.881e+li
3 .185e+13
1 .217e+12
3 .1 0 7e+12
1 .389e+12
4 999e+12
2 .778e+12
4 7 9 2e+12
2 341e+13
2 .419e+13

1. 356e+14
4 .3 6 9e+13
1 .260e+14
8. 907e+13
2 .301e+13
2. 51 9e+13
1.136e+12
7 106e+ll

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
1. 849e-130
2. 947e-63
3. 393e-38
1. 713e-27
9 .780e-18
2. 713e-14
2. 388e-10
6. 394e-08
7 .254e-06
8. 472e-04
2. 567e-03
4. 294e-02
4. 311e-01
7. 853e-01
2. 268e+01
7. 838e+00
5. 621e+01

Fluence Rate
MeV/cm2 /sec

With Buildup
2 .814e-23

5 108e-21
5. 175e-22
4 320e-21
1. 386e-20
9. 354e-16
6. 041e-12
1. 044e-07
3 122e-05
2 .453e-03
1. 799e-01
3 641e-01
4 .314e+00
2. 517e+01
3. 038e+01
4 .433e+02

1 021e+02
4. 452e+02

Exposure Rate
mR/hr

No Buildup
0 .000e+00
1. 833e-132
1. 303e-65
9. 040e-41
3. 402e-30
1. 548e-20
4. 150e-17
3. 933e-13
1. 128e-10
1 376e-08
1 65le-06
5. 039e-06
8 381e-05
8. 201e-04
1 .448e-03
3.817e-02
1.212e-02
7. 626e-02

Exposure Rate
mR/hr

With Buildup
9. 748e-25
5. 062e-23
2. 289e-24
1. 151e-23
2. 753e-23
1. 480e-18
9. 242e-15
1. 719e-10
5. 510e-08
4. 653e-06
3 .506e-04

7. 147e-04
8 .420e-03

4. 787e-02
5. 60le-02
7 .459e-01

1. 578e-01
6. 041e-01

TOTALS: 5.425e+14 8. 799e+01 1. 051e+03 1. 289e-01 1. 621e+00

Results - Dose Point # 6 - (594.

SActivit
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

2 .250e+08
3 881e+l1
3. 185e+13
1 .217e+12
3. 107e+12
1 .389e+12

4. 999e+12
2.778e+12
4.792e+12
2. 341e+13
2.419e+13
1. 356e+14
4.3 6 9e+13
1.260e+14
8. 907e+13
2.301e+13
2.519e+13
1.136e+12
7. 106e+li

5.425e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0. 000e+00

1.296e-130
2 . 102e-63
2.436e-38
1.234e-27
7 .068e-18

1.964e-14
1. 735e-10
4. 654e-08
5 .294e-06
6 .194e-04

1. 879e-03
3. 145e-02
3. 160e-01
5. 755e-01
1. 659e+01
5 .714e+00
4. 069e+01

6.392e+01

Fluence Rate
MeV/cm2 /sec
With Buildup

6.302e-27
1. 710e-23
3. 104e-21
3 144e-22
2 625e-21
8 422e-21
6. 763e-16
4 .380e-12
7 596e-08
2. 276e-05
1. 793e-03
1. 317e-01
2 - 667e-01
3 .162e+00
1. 845e+01
2 .226e+01
3. 237e+02
7 . 419e+01
3. 208e+02

7.629e+02

36,457.2,0) cm
Exposure Rate

mR /hr
No Buildup
0. 000e+00
0 000e+00

1 285e-132
9 .296e-66
6. 489e-41
2 450e-30
1. 118e-20
3 .005e-17
2. 857e-13
8. 214e-11
1 .004e-08

1 .207e-06
3 .688e-06

6. 138e-05
6 010e-04
1. 061e-03
2 .791e-02
8. 836e-03
5.520e-02

9.368e-02

Exposure Rate
mR/hr

With Buildup
5.405e-28
5. 923e-25
3. 076e-23
1. 391e-24
6. 992e-24
1. 673e-23
1. 070e-18
6 .700e-15
1. 251e-i0
4. 017e-08
3 .40!e-06
2 . 566e-04
5. 236e-04
6. 171e-03
3. 509e-02
4 103e-02
5.446e-01
1.147e-01
4.352e-01

1.178e+00
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m me: 5:02:43 PM
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 240 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

0

# 1

# 2

# 3

# 4

# 5

# 6

X
152.4

5 ft 0.0
167 .64

5 ft 6.0
228.6

7 ft 6.0
289.56

9 ft 6.0
441.96

14 ft 6.0
594.36

19 ft 6.0

94P 0

cm
in
cm
in
cm
in
cm
in
cm
in
cm
in

Y
457.2

15
457.2

15
457.2

15
457.2

15
457.2

15
457.2

15

cm
ft
cm
ft
cm
ft
cm
ft
cm
ft
cm
ft

z
0

0.0
0

0.0
0

0.0
0

0.0
0

0.0

0
0.0

cm

in
cm
in
cm
in
cm
in
cm
in
cm
in

x

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

z

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies beccuerels UCi/cm3

8.9560e-004 3.31.37e+007 1.1010e-003
6.6548e+002 2.4623e+013 8.1810e+002

Nuclide
Am- 241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

4
3

Bq/cm3

.0737e+001

.0270e+007

3 .7036e+002
1. 1860e+001
8 .7851e-002
1 .2015e+001
2. 0759e-001
1 .2682e-002
2 .1873e-001

1 .2934e-001
9. 2651e+002
1 .7595e+002
7. 0346e+002

1. 3703e+013
4. 3882e+Oll
3. 2505e+009
4. 4454e+011
7 .6808e+009

4. 6922e+008
8. 0932e+009
4 .7855e+009
3 .4281e+013

6. 5100e+012
2. 6028e+013

4. 5530e+002
1. 4580e+001
1. 0800e-001
1.477Oe+001
2. 5520e-001
1 .5590e-002

2 .6890e-001

1. 5900e-001
1. 1390e+003
2 .1630e+002
8.6480e+002

1.6846e+007
5. 3946e+005
3. 9960e+003
5. 4649e+005
9. 4424e+003
5. 7683e+002
9. 9493e+003
5. 8830e+003
4. 2143e+007
8.0031e+006
3. 1998e+007
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Run Date: August 10, 2005
Run Time: 5:02:43 PM
; ion: 00:03:16

Nuclide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99mn
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.2150e+003
1.7831e+002
3.6475e+000

1.2096e-007
4.1811e+002

6. 6116e+000
6. 1789e+000
1. 2568e+000
9. 0943e+000
4 .0404e+000

1. 1843e+001
3.7125e-002
3.9826e-003
6.3351e-003
1.5602e+000
6.0886e+000
5.8584e+001
4.7171e-001
2.7380e+001
5.8738e+001
2.5884e-015
2.7380e+00i
1.2633e+001
5.3370e-015
2.9186e+002
4.2641e+001
1.0599e-005

6. 7784e+000
2 .4737e+001

1. 2527e+001
3. 8337e+001
4. 4332e+001
6. 8329e-001
1.4943e+002
3. 9688e+001
4. 8676e+000

2.4452e-007
5.6079e+000
3.2830e-004

becauerels
8.1955e+013
6.5973e+012
1.3496e+011

4.4755e+003
1.5470e+013

2. 4463e+011
2. 2862e+011
4. 6500e+010
3 .3649e+011

1. 4949e+011
4. 3818e+011
1. 3736e+009
1.4736e+008
2 .3440e+008

5.7727e+010
2. 2528e+011
2.1676e+012
1 .7453e+010
1.0131e+012
2 .1733e+012
9. 5769e-005
1.0131e+012
4.674le+011
1. 9747e-004
1. 0799e+013
1. 5777e+012
3. 9217e+005

2 .5080e+011

9. 1526e+011
4. 6350e+011
1. 4185e+012
1. 6403e+012
2. 5282e+010
5. 5289e+012
1. 4684e+012
1. 8010e+011

9.0472e+003
2.0749e+011
1.2147e+007

UCi/cm3

2.7230e+003
2.1920e+002
4.4840e+000

1.4870e-007
5.1400e+002

8. 1280e+000
7 .5960e+000

1. 5450e+000
1. 1180e+001
4. 9670e+000
1 .4559e+001
4. 5640e-002
4. 8960e-003
7 .7880e-003
1 .9180e+000

7 .4850e+000
7.2020e+001
5 .7990e-001
3. 3660e+001
7 .2210e+001
3. 1820e-015
3. 3660e+001
1.5530e+001
6. 5610e-015
3. 5880e+002
5 .2420e+001
1. 3030e-005

8. 3330e+000
3. 0410e+001
1. 5400e+001
4.7130e+001
5 .4500e+001
8. 4000e-001
1. 8370e+002
4. 8790e+001
5. 9840e+000

3.0060e-007
6.8940e+000
4.0360e-004

EC-RADN-1129
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Bq/cm
3

1.0075e+008
8.1104e+006
1.6591e+005

5.5019e-003
1.9018e+007

3 .0074e+005

2 .8105e+005

5. 7165e+004
4 .1366e+005

1 .8378e+005

5. 3868e+005
1 .6887e+003

1. 8115e+002
2 .8816e+002

7 .0966e+004

2. 7694e+005
2 .6647e+006

2. 1456e+004
1. 2454e+006
2. 6718e+006
1.1773e-010
1. 2454e+006
5. 7461e+005
2.4276e-010
1. 3276e+007
1. 9395e+006
4. 8211e-001

3.0832e+005
1. 1252e+006
5. 6980e+005
1. 7438e+006
2. 0165e+006
3 .1080e+004

6. 7969e+006
1. 8052e+006
2 .2141e+005

1.1122e-002
2.5508e+005
1.4933e+001

9
Buildup

The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Results - Dose Point # 1 - (152.4,457.2,0) cm



Fo~a~eormatic Only
DOS File: ASTCS240.MS5
Run Date:
Run Time:
Duration:

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

MeV

0 015
0 .02
0.03
0.04
0.05
0.06

0.1
0.15
0.2

0.3
0.4
0.5
0.6
0.8
1 .0
1.5
2.0
3.0

*S:

Energy

MeV

0.015

August 10,
5:02:43 PM
00: 03 : 16

Activity
photons/sec

1.870e+08
2. l18e+11
1 .327e+13

8 .490e+11
7. 334e+!i
8 245e+11
2 .563e+12

5. 357e+11
2. 396e+12
6. 151e+12
1.356e+13
6. 791e+13
1. 551e+13
7. 887e+13
5.232e+13
1. 112e+13
1. 685e+13
3. 529e+11
5. 509e+li

2.846e+14

2005

Fluence Rate
MeV/cm2 /sec
No Buildup
0.O00e+00
0.000e+00

2.412e-130
6. 226e-63
2. 4 37e-38
3. 073e-27
1.498e-17
1 552e-14
3.517e-10
4.933e-08
1.191e-05
1.241e-03
2. 664e-03
7. 849e-02
7. 391e-01
1. 107e+00
4. 425e+01
7 . 098e+00
1. 2 72e+02

1.805e+02

EC-RADN- 1129
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Fluence Rate
MeV/cm 2 /sec

With Buildup
3. 898e-26
6. 944e-23
9. 624e-21
1. 632e-21
4 .610e-21

3. 720e-20
1. 431e-15
3. 451e-12
1. 535e-07
2. 405e-05
4. 024e-03
2. 634e-01
3 .776e-01
7. 880e+00
4. 312e+01
4 .282e+01
8. 648e+02
9. 247e+01
1. 009e+03

2 . 061e+03

t # 2 - (167.
Fluence Rate
MeV/cm2/sec

With Buildup
3.458e-26
6. 161e-23
8 538e-21
1. 448e-21
4. 090e-21
3 .300e-20
1. 303e-15
3 .147e-12

1. 401e-07
2 .194e-05

3. 670e-03
2 .401e-01

3 .442e-01

7 .182e+00

3 .929e+01

3 .900e+01

7 .875e+02
8. 418e+01
9. 185e+02

1. 876e+03

Resul
Activity

iphotons/sec

ts - Dose Poin

1. 870e+08
2 .118e+11

1. 327e+13
8 490e+11
7 334e+i!
8 245e+11
2 563e+12
5.357e+ii
2. 396e+12
6 151e+12
1. 356e+13
6. 791e+13
1 551e+13
7 887e+13
5 232e+13
1 112e+13
1 685e+13
3. 529e+!l
5. 509e+ii

2.846e+14

Fluence Rate
MeV/cm2 /sec
No Buildup
0.O00e+00
0 .000e+00

2. 158e-130
5 . 721e-63
2. 2 21e-38
2. 794e-27
1 .364e-17
1. 415e-14
3. 210e-10
4 . 502e-08
1. 087e-05
1. 132e-03
2. 429e-03
7 155e-02
6 736e-01
1 .009e+00

4 .030e+01
6. 462e+00
1. 158e+02

1 .643e+02

Exposure Rate
mR./ hr

No Buildup
0 .000e+00
0. Oe00eO0
2. 390e-132
2 754e-65
6. 493e-41
6. 103e-30
2 370e-20
2. 375e-17
5. 792e-13
8. 707e-11
2. 260e-08
2. 418e-06
5. 229e-06
1. 532e-04
1 .406e-03
2 041e-03
7 .445e-02
1. 098e-02
1 .726e-01

2. 616e-01

64,457.2,0) cm
Exposure Rate

Rn./ hr
No Buildup

0. 000e+00
0 000e+00
2. 139e-132
2. 530e-65
5. 917e-41
5. 549e-30
2. 158e-20
2. 165e-17
5 .286e-13
7. 946e-11
2. 062e-08
2. 206e-06
4. 768e-06
1. 397e-04
1 .281e-03

1. 859e-03
6. 780e-02
9 .993e-03

1. 571e-01

2.382e-01

.6,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0. 000e+00

Exnosure Rate
mR/hr

With Buildup
3 .343e-27

2.406e-24
9.538e-23
7.220e-24
1.228e-23
7. 389e-23
2. 265e-18
5 .280e-15
2. 528e-10
4. 245e-08
7. 633e-06
5. 132e-04
7. 411e-04
1. 538e-02
8. 202e-02
7 .892e-02

1. 455e+00
1. 430e-01
1. 369e+00

3. 145e+00

Exoosure Rate
mR hr

With Buildup
2.966e-27
2 134e-24
8 .462e-23

6. 406e-24
1 .090e-23

6. 555e-23
2. 063e-18
4. 815e-15
2 307e-10
3. 873e-08
6. 962e-06
4. 679e-04
6. 756e-04
1. 402e-02
7 .473e-02
7. 189e-02
1 325e+00
1. 302e-01
1 .246e+00

2.863e+00

Exposure Rate
ImR./ hr

With Buildup
1.974e-27

Results - Dose Point # 3 - (228
Activity Fluence Rate Fluence Rate

Photons/sec MeV/cm2 /sec MeV/cm 2 /sec
No Buildup With Buildup

1.870e+08 0.000e+00 2.301e-26



Fo~acformatia4n Only
DOS File: ASTCS240.MS5
Run Date: August 10, 2005
Run Time: 5:02:43 PM
Duration: 00:03:16

0 gy Activity Fluence Rate
___ Photons/sec MeV/ m2 /sec

No Buildup
0.02 2.118e+li 0.000e+00
0.03 1.327e+13 1.596e-130
0.04 8.490e+ll 4.199e-63
0.05 7.334e+ll 1.615e-38
0.06 8.245e-11 2.040e-27
0.08 2.563e+12 1.00le-17
0.1 5.357e+ll 1.040e-14

0.15 2.396e+12 2.363e-10
0.2 6.151e+12 3.316e-08
0.3 1.356e+13 8.003e-06
0.4 6.791e+13 8. 334,e-04
0.5 1.551e+13 1.788e-03
0.6 7.887e+13 5.265e-02
0.8 5.232e+13 4.954e-01
1.0 1.112e+13 7.417e-01
1.5 1.685e+13 2.962e+01
2.0 3.529e+ii 4.748e+00
3.0 5.509e+11 8.505e+01

TOTALS: 2.846e+14 1.207e+02

EC-RADN- 1129
Page 394

Fluence Rate
MeV/cm 2 /sec

With Buildup
4 .00e-23

5 .682e-21

9. 638e-22
2 .722e-21

2. 196e-20
9. 565e-16
2. 314e-12
1. 03!e-07
1. 616e-05
2 .702e-03
1 .767e-01
2. 533e-01
5. 283e+00
2. 889e+01
2. 867e+01
5 .786e+02
6. 183e+01
6. 744e+02

1.378e+03

*Me=V

0.015
0. 02
0.03
0. 04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0

TOTALS:

MeV

0.015

Results - Dose Point # 4 - (289.
Activity

photons/sec

1. 870e+08
2 118e+ll
1. 327e+13
8. 490e+li
7 334e+li
8 .245e+11
2. 563e+12
5. 357e+11
2 396e+12
6. 151e+12
1. 356e+13
6. 791e+13
1. 551e+13
7 .887e+13

5. 232e+13
1 .112e+13

1. 685e+13
3. 529e+11
5 .509e+11

2.846e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0. 000e+00
1. 250e-130
3 .263e-63

1. 263e-38
1. 597e-27
7 .848e-18

8. 170e-15
1. 858e-10
2 . 609e-08
6 302e-06
6. 564e-04
1. 409e-03
4 .149e-02

3 905e-01
5.846e-01
2. 335e+0l
3.744e+00
6.708e+01

9.519e+01

Fluence Rate
MeV/cm2/sec

With Buildup
1.651e-26
2 .941e-23

4. 075e-21
6 .913e-22

1. 952e-21
1. 575e-20
7. 503e-16
1. 817e-12
8. 114e-08
1 .272e-05
2 128e-03
1. 392e-01
1 . 996e-01
4 .164e+00
2 . 277e+01
2. 260e+01
4. 562e+02
4. 876e+01
5 .319e+02

1.087e+03

Exposure Rate
mR/hr

No Buildup
0.000e+00
1.582e-132
1.857e-65
4. 303e-41
4. 052e-30
1. 583e-20
1. 592e-17
3. 892e-13
5. 852e-11
1. 518e-08
1. 624e-06
3 .510e-06

1. 028e-04
9 .424e-04
1 .367e-03
4. 983e-02
7. 342e-03
1. 154e-01

1.750e-01

56,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0.000e+00
0.000e+00

1. 239e-132
1. 443e-65
3. 364e-41
3. 172e-30
1. 242e-20
1. 250e-17
3. 060e-13
4. 605e-1i
1. 195e-08
1 .279e-06
2 .765e-06
8. 098e-05
7 .427e-04

1. 078e-03
3. 929e-02
5 .790e-03
9 .0le-02

1.380e-01

96,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0.O00e+00

Exposure Rate
mR/hr

With Buildup
1.420e-24
5. 63!e-23
4 .262e-24
7. 250e-24
4. 362e-23
1. 514e-18
3. 540e-15
1. 699e-10
2. 852e-08
5. 125e-06
3. 444e-04
4 . 971e-04
1. 031e-02
5. 495e-02
5 .285e-02
9. 735e-01
9. 561e-02
9 .150e-01

2 . 103e+00

Exposure Rate
mR/hr

With Buildup
1.416e-27
1. 019e-24
4. 039e-23
3 .057e-24

5 .201e-24
3. 129e-23
1. 187e-18
2. 780e-15
1. 336e-10
2. 245e-08
4. 037e-06
2. 713e-04
3 917e-04
8. 127e-03
4. 332e-02
4. 167e-02
7 676e-01
"7. 540e-02

7 .217e-01

1.658e+00

Exposure Rate
mR /hr

With Buildup
7.394e-28

Results - Dose Point # 5 - (441.
Activity Fluence Rate

photons/sec MeV/cm 2 /sec
No Buildup

1.870e+08 0.000e+00

Fluence Rate
MeV/cm2 /sec
With Buildup
8 .620e-27
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DOS File: ASTCS240.MS5
Run Date:
Run Time:
Duration:

MeV

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

August 10,
5:02:43 PM
00:03:16

Activity
ohotons/sec

2.118e+ii
1 .327e+13

8. 490e+Ii
7. 334e+Ii
8 .245e+ii
2. 563e+12
5. 357e+!i
2 396e+12
6. 151e+12
1. 356e+13
6. 791e+13
1 .551e+13

7 887e+13
5. 232e+13
1. 112e+13
1. 685e+13
3. 529e+11
5. 509e+11

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup

0 .000e+00
7. 706e-131
2. 056e-63
8. 009e-39
1. 017e-27
5 015e-18
5. 232e-15
1 .194e-10

1. 680e-08
4. 067e-06
4. 243e-04
9 .116e-04

2 . 687e-02
2. 533e-01
3 .795e-01
1. 518e+01
2 .434e+00

4. 357e+01

EC-RADN-1129
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Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 536e-23
2. 128e-21
3 . 610e-22
1 .020e-21
8. 227e-21
4. 796e-16
1. 165e-12
5 .221e-08

8 201e-06
1.37 5e-03
9 .012e-02

1 .293e-01
2 .700e+00
1. 478e+01
1. 468e+01
2 . 966e+02
3 .170e+01
3. 451e+02

Exposure Rate
mR/hr

No Buildup
0 .000e+00

7. 637e-133
9. 093e-66
2 .133e-41

2. 019e-30
7 .936e-21
8 .0.05e-18

1. 966e-13
2. 965e-11
7 .715e-09
8 .268e-07

1 .789e-06
5. 246e-05
4. 817e-04
6. 996e-04
2. 554e-02
3 .764e-03
5. 911e-02

Exposure Rate
mR /hr

With Buildup
5. 320e-25
2. 109e-23
1. 597e-24
2 .716e-24
1. 634e-23
7. 590e-19
1. 783e-15
8 .597e-11

1. 447e-08
2 609e-06
1 .756e-04
2. 538e-04
5. 270e-03
2 .812e-02

2. 707e-02
4. 991e-01
4 .901e-02

4. 682e-01

TOTALS: 2.846e+14 6. 184e+01 7.058e+02 8. 965e-02 1. 077e+00

0.015
0.02
0.03
0.04
0.05
0. 06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

Results - Dose Point # 6 - (594.
Activity

photons/sec

1.870e+08
2.118e+ii
1.327e+13
8.490e+ii
7 334e+li
8. 245e+ii
2. 563e+12
5.357e+11
2 .396e+12
6. 151e+12
1 356e+13
6. 791e+13
1- 551e+13
7 887e+13
.5. 232e+13
1. 112e+13
1 .685e+13

3. 529e+11
5 509e+11

2. 846e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0 000e+00
5. 402e-131
1 .466e-63

5. 749e-39
7 322e-28
3. 624e-18
3. 789e-15
8. 675e-11
1. 223e-08
2. 968e-06
3. 102e-04
6. 672e-04
1. 968e-02
1. 856e-01
2 782e-01
1. ll0e+01
1. 774e+00
3. 154e+01

4.490e+01

Fluence Rate
MeV/cm 2 /sec

With Buildun
5. 238e-27
9. 332e-24
1 .293e-21
2 .194e-22

6. 195e-22
4. 999e-21
3 .468e-16
8 .447e-13

3 .798e-08
5. 979e-06
1 005e-03
6 597e-02
9. 472e-02
1. 979e+00
1. 084e+01
1. 076e+01
2. 166e+02
2 .304e+01
2. 487e+02

5.120e+02

36,457.2,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0 000e+00
5. 354e-133
6 .485e-66

1. 532e-41
1. 454e-30
5. 735e-21
5 .797e-18
1. 428e-13
2. 158e-11
5. 631e-09
6. 045e-07
1 .310e-06

3. 842e-05
3 .531e-04

5. 127e-04
1. 868e-02
2. 744e-03
4 .279e-02

6.511e-02

Exposure Rate
mR/hr

With Buildup
4. 493e-28
3 232e-25
1 .282e-23
9 .702e-25
1. 650e-24
9. 928e-24
5. 488e-19
1. 292e-15
6. 255e-11
1. 055e-08
1 .907e-06

1. 285e-04
1. 859e-04
3 .863e-03

2 . 061e-02
1. 983e-02
3. 644e-01
3. 563e-02
3 .374e-01

7.820e-01
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me: 5:12:52 PM

10ration : 00:03:28

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 480 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

00 0 9

# 1

# 2

# 3

# 4

# 5

# 6

x
152.4

5 ft 0.0
167.64

5 ft 6.0
228.6

7 ft 6.0
289.56

9 ft 6.0
441.96

14 ft 6.0
594.36

19 ft 6.0

cm
in
cm
in
cm
in
cm
in
cm
in
cm
in

Y
457.2

15
457.2

15
457.2

15
457.2

15
457.2

15
457.2

15

cm
ft
cm
ft
cm
ft
cm
ft
cm
ft
cm
ft

z
0

0.0
0

0.0
0

0.0
0

0.0
0

0.0
.0

0.0

cm
in
cm
in
cm
in
cm
in
cm
in
cm
in0

z
x

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm 3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

curies
7.1998e-004
4.9672e+002

1. 6057e+002
7. 1566e+000
4 .2453e-004

8 .7526e+000
1 .4862e-001

9. 4603e-003
1 .4813e-001
9. 6311e-002
6. 8581e+002
7.7415e+001
5.2508e+002

Library : Grove
beccuerels uCi/cm3

2.6639e+007 8.8510e-004
1.8379e+013 6.1064e+002

5. 9412e+012
2 .6480e+011

1. 5708e+007
3. 2385e+0!I
5. 4988e+009
3 .5003e+008

5. 4807e+009
3. 5635e+009
2. 5375e+013
2. 8644e+012
1. 9428e+013

1.9740e+002
8. 7980e+000
5 .2190e-004
1. 0760e+001
1. 8270e-001
1. 1630e-002
1. 8210e-001
1. 1840e-001
8. 4310e+002
9. 5170e+001
6. 4550e+002

Bq/cm3

3.2749e+001
2.2594e+007

7.3038e+006
3 .2553e+005
1. 9310e+001
3 .9812e+005

6 .7599e+003
4. 3031e+002
6 .7377e+003

4. 3808e+003
3. 1195e+007
3. 5213e+006
2. 3883e+007
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Run Date: August 10, 2005
Run Time: 5:12:52 PM
D ion: 00:03:28

Nuclide curi
1-131 6.9866E
1-132 1.5870E
1-133 9.1593e
1-134
1-135
La-140 1.8636e
1½a-i Al

es
~+002
~+001
~-004

~+002

La-142

Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-!05
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

3.9720e-001
4. 4918e+000
4. 9945e-001
3. 5808e-001
1 .8148e+000

8 .6274e+000

2. 7763e-002
2. 9764e-003
4 .7318e-003
1 .1640e+000

3 .1366e+000

3 .6679e+001
3. 1903e-003
2. 0068e+001
3. 6776e+001

2.0068e+001
1.5594e+000

1.9002e+002
3.1830e+001
1.9653e-013

4. 0721e-001
1. 0485e+001
8. 8258e+000
2. 3297e+001
2. 6941e+001
1. 9937e-003
1. 3300e+001
3 .1838e+001

3 .2294e+000

1.2836e-014
3.7589e+000
1.3023e-008

becuuerels
2.5851e+013
5.8720e+011
3.3890e+007

6.8953e+012

1.4696e+010
1.6620e+011
1. 8480e+010
1 .3249e+010

6 .7147e+010
3 .1922e+011

. 0272e+009
1 .1013e+008

1. 7508e+008
4. 3069e+010
1. 1606e+011
1. 3571e+012
1. 804e+008
7 .4250e-011

1 .3607e+012

7.4250e+011
5.7696e+010

7.0307e+012
1.1777e+012
7.2715e-003

1. 5067e+010
3. 8795e+01!
3 .2656e+011

8. 6199e+01l
9. 9682e+011
7. 3768e+007
4. 9209e+011
1. 1780e+012
1 .1949e+011

4.7493e-004
1.3908e+011
4.8186e+002

UCi/cm3

8.5890e+002
1.9510e+001
1.1260e-003

2.2910e+002

4.8830e-001
5. 5220e+000
6. 1400e-001
4 .4020e-001
2. 2310e+000
1 .0606e+001

3 .4130e-002
3. 6590e-003
5. 8170e-003
1 .4310e+000
3. 8560e+000
4. 5091e+001
3 .9220e-003
2. 4670e+001
4. 5210e+001

2.4670e+001
1.9170e+000

2.3360e+002
3.9130e+001
2.4160e-013

5. 0060e-001
1. 2890e+001
1. 0850e+001
2. 8640e+001
3. 3120e+001
2. 4510e-003
1. 6350e+001
3. 9140e+001
3. 9700e+000

1.5780e-014
4.6210e+000
1.6010e-008

EC-RADN-1 129
Page 397

Bq/cm3

3. 1779e+007
7.2187e+005
4. 1662e+001

8.4767e+006

1 . 8067e+004
2.0431e+005
2.2718e+004
1. 6287e+004
8.2547e+004
3.9243e+005
1.2628e+003
1. 3538e+002
2 .1523e+002
5. 2947e+004
1. 4267e+005
1 .6684e+006

1. 4511e+002
9. 1279e+005
1. 6728e+006

9.1279e+005
7.0929e+004

8. 6432e+006
1.4478e+006
8.9392e-009

1. 8522e+004
4.7693e+005
4.0145e+005
1 .0597e+006
1.2254e+006
9. 0687e+001
6. 0495e+005
1. 4482e+006
1. 4689e+005

5. 8386e-010
1.7098e+005
5. 9237e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Results - Dose Point # 1 - (152.4,457.2,0) cm
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Duration: 00:03:28

0.015
0 .02

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2 .0
3 .0

TOTALS:

OnerQ-
,MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

40 S

Enercry
MeV

Activity
photons/sec

1. 360e+08
1 178e+1i
4. 742e+12
5 147e+1i
6. 962e+10
3. 596e+11
8. 622e+ii
6. 403e+10
1 . 002e+12
9. 418e+11
5 . 219e+12
2. 152e+13
6 .753e+12
5. 026e+13
3. 042e+13
4 .517e+12
7 .456e+12
8. 044e+10
2. 455e+ii

1 -52e+14

Fluence Rate
MeV/cm2 /sec
No Buildup
0.000e+00
0.000e+00

8.617e-131
3 .775e-63
2. 314e-39
1 .340e-27

5. 037e-18
1. 855e-15
1. 471e-10
7 . 553e-09
4. 584e-06
3 . 934e-04
1. 160e-03
5. 002e-02
4 297e-01
4. 497e-01
1. 958e+01
1. 618e+00
5. 671e+01

7.884e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup
2. 834e-26
3. 862e-23
3 438e-21
9 .897e-22

4. 376e-22
1. 623e-20
4 .814e-16

4 .124e-13

6 .421e-08
3. 683e-06
1. 548e-03
8. 347e-02
1 .644e-01

5. 022e+00
2. 507e+01
1 .739e+01
3. 827e+02
2 .108e+01

4 .498e+02

9.013e+02

Results - Dose Point # 2 - (167.
Activity

photons/sec

1.360e+08
1. 178e+ii
4 742e+12
5. 147e+ii
6 . 962e+10
3. 596e+ii
8. 622e+ii
6 .403e+10
1. 002e+12
9. 418e+ii
5. 219e+12
2 152e+13
6 .753e+12
5 026e+13
3. 042e+13
4. 517e+12
7 .456e+12
8. 044e+10
2. 455e+11

1 .352e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0. 000e+00
7. 71e-131
3. 468e-63
2. 108e-39
1 219e-27
4. 587e-18
1. 691e-15
1. 342e-10
6 . 893e-09
4 .182e-06

3. 588e-04
1. 057e-03
4. 560e-02
3 .916e-01

4.097e-01
1.783e+01
1.473e+00
5.162e+01

7.177e+01

Fluence Rate
MeV/cm 2 /sec

With Buildup
2.514e-26
3. 427e-23
3. 050e-21
8. 780e-22
3 .883e-22

1. 440e-20
4 384e-16
3 .761e-13
5. 859e-08
3 360e-06
1.412e-03
7. 61!e-02
1.498e-01
4. 577e+00
2.284e+01
1.584e+01
3.484e+02
1.919e+01
4.094e+02

8.205e+02

Exposure Rate
mR/hr

No Buildup
0 .000e+00

0 .000e+00

8. 540e-133
1. 669e-65
6 163e-42
2 662e-30
7 .971e-21

2. 838e-18
2. 422e-13
1. 333e-11
8. 695e-09
7. 665e-07
2 .276e-06
9. 764e-05
8. 173e-04
8 .289e-04

3. 294e-02
2. 502e-03
7 .694e-02

1.141e-01

64,457.2,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0 000e+00

7 642e-133
1. 534e-65
5. 617e-42
2. 420e-30
7 .259e-21
2. 588e-18
2 .211e-13
1. 217e-11
7. 933e-09
6. 99!e-07
2. 076e-06
8 .901e-05

7.449e-04
7. 552e-04
3.000e-02
2. 278e-03
7.003e-02

1.039e-01

.6,457.2,0) cm
Exposure Rate

mR /hr
No Buildup
0.000e+00

Exposure Rate
mR/hr

With Buildup
2 .430e-27
1. 338e-24
3. 407e-23
4 377e-24
1 .166e-24

3. 223e-23
7 .618e-19

6.310e-16
1. 057e-10
6. 500e-09
2 . 937e-06
1. 626e-04
3 .226e-04
9. 803e-03
4. 769e-02
3 206e-02
6. 438e-01
3 .259e-02
6. 103e-01

1. 377e+00

Exposure Rate
mnR /hr

With Buildup
2.156e-27
1.187e-24
3. 023e-23
3. 883e-24
1. 034e-24
2.859e-23
6.938e-19
5.754e-16
9. 648e-11
5. 930e-09
2. 679e-06
1 .483e-04
2. 941e-04
8 . 934e-03
4. 345e-02
2. 920e-02
5. 862e-01
2. 967e-02
5. 554e-01

1.253e+00

Exposure Rate
mR/hr

With Buildup
1.435e-27

Results - Dose Point # 3 - (228
Activity Fluence Rate Fluence Rate

photons/sec MeV/cm 2 /sec MeV/cm 2 /sec
No Buildup

0. 000e+00
With Buildup

1. 673e-260.015 1.360e+08
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Run Date:
Run Time:
Duration:

0 .o2

0.03
0.04
0.05
0.06
0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0

August 10,
5:12:52 PM
00: 03 : 28

Activity
photons/sec

1.17 8e+11
4. 742e+12
5. 1 4 7e+11
6 .962e+10

3 .596e+11

8 . 6 2 2 e+11
6. 403e+10
1. 002e+12
9 .418e+11
5 .219e+12
2. 152e+13
6 .753e+12
5. 0 2 6e+13
3. 042e+13
4. 51 7 e+12
7. 456e+12
8. 044e+10
2. 4 55e+11

2005 EC-RADN-1129
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Fluence Rate
MeV/cm 2 /sec
No Buildup

0 . 000e+00
5. 701e-131
2 . 546e-63
1. 533e-39
8. 898e-28
3. 366e-18
1 .243e-15
9 .884e-11

5. 077e-09
3 .080e-06

2. 641e-04
7 783e-04
3 356e-02
2. 881e-01
3. 013e-01
1. 311e+01
1. 082e+00
3. 791e+01

Fluence Rate
MeV/ cm2 /sec

With BuilduD
2. 280e-23
2.030e-21
5.843e-22
2.584e-22
9. 579e-21
3.217e-16
2.765e-13
4 313e-08
2. 474e-06
1. 040e-03
5. 602e-02
1. 02e-01
3 367e+00
1. 680e+01
1. 165e+01
2 . 560e+02
1. 409e+01
3. 006e+02

Exposure Rate
mR/hr

No Buildup
0.000e+00

5. 650e-133
1.126e-65
4 .085e-42

1. 767e-30
5. 326e-21
1 .902e-18

1. 628e-13
8 .960e-12

5 .842e-09

5. 147e-07
1 .528e-06

6 550e-05
5 479e-04
5. 553e-04
2 .205e-02

1. 674e-03
5. 143e-02

Exposure Rate
mR/hr

With Buildup
7. 899e-25
2 .012e-23

2. 584e-24
6. 882e-25
1 .903e-23

5. 091e-19
4 .230e-16
7. 103e-11
4 367e-09
1. 972e-06
1. 091e-04
2. 164e-04
6. 572e-03
3. 95e-02
2. 47e-02
4. 308e-01
2 .179e-02

4. 078e-01

TOTALS: 1.35 2 e+14 5. 272e+01 6. 027e+02 7 . 632e-02 9. 207e-01

0.015
0 .02

0.03
0.04
0.05
0.06
0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0*

Results - Dose Point # 4 - (289.
Activity

photons/sec

1.360e+08
1. 178e+11
4. 7 4 2 e+12
5 .14 7 e+11
6 .962e+10

3 596e+11
8. 622e+11
6 .403e+10

1 002e+12
9. 418e+11
5. 2 1 9 e+12
2. 152e+13
6. 753e+12
5. 026e+13
3 . 0 4 2e+13
4 .517e+12

7. 456e+12
8. 0 4 4e+10
2. 455e+i1

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0 . 000e+00

4 -467e-131
1. 978e-63
1 199e-39
6. 967e-28
2. 640e-18
9. 763e-16
7 772e-11
3. 995e-09
2 .425e-06

2 .08le-04

6 .132e-04

2 644e-02
2. 270e-01
2. 375e-01
1. 033e+01
8. 535e-01
2 990e+01

Fluence Rate
MeV/cm 2 /sec

With Buildup
1.200e-26
1. 636e-23
1. 456e-21
4. 191e-22
1 .853e-22

6. 871e-21
2 .524e-16

2. 172e-13
3 .393e-08
1. 948e-06
8. 188e-04
4. 413e-02
8. 687e-02
2. 654e+00
1 .324e+01

9 .182e+00

2 .019e+02

1. 112e+01
2. 371e+02

56,457.2,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0.O00e+00

4. 427e-133
8.747e-66
3. 193e-42
1. 384e-30
4. 178e-21
.1. 494e-18
1. 280e-13
7. 051e-12
4 599e-09
4. 054e-07
1 204e-06
5. 161e-05
4. 318e-04
4 378e-04
1 .739e-02
1. 320e-03
4 .056e-02

Exposure Rate
mR/hr

With Buildup
1.029e-27
5. 666e-25
1. 443e-23
1 .854e-24

4. 937e-25
1. 365e-23
3. 994e-19
3 .323e-16

5. 588e-11
3. 437e-09
1.553e-06
8. 599e-05
1. 705e-04
5. 180e-03
2. 519e-02
1. 693e-02
3. 397e-01
1 .719e-02
3 .217e-01

7.261e-01

Exposure Rate

With Buildup
5.375e-28

1. 3 52e+14 4 . 158e+01 4. 753e+02

Results - Dose Point # 5 - (441.

4 Activity Fluence Rate
photons/sec MeV/cm 2 /sec

No Buildup'
0.015 1.360e+08 0.000e+00

Fluence Rate
MeV/cm2 /sec
With Buildun

6.267e-27

6. 019e-02

96,457.2,0) cm
Exposure Rate

mR/hr
No Buildun
0.000e+00
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Run Date:
Run Time:
Duration:

August 10, 2005
5:12:52 PM
00:03:28
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WCFY Activity
MeV photons/sec

0 .02
0.03
0 04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0

1.178e+ii
4. 742e+12
5. 147e+ii
6. 962e+10
3. 596e+ii
8. 622e+11
6 .403e+10
1. 002e+12
9 .418e+ii
5 .219e+12
2 152e+13
6 .753e+12
5. 026e+13
3. 042e+13
4. 517e+12
7 .456e+12
8. 044e+i10
2 455e+11

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00

2 .753e-131
1. 246e-63
7. 602e-40
4. 434e-28
1 .687e-18
6. 253e-16
4. 994e-11
2. 572e-09
1. 565e-06
1. 345e-04
3. 968e-04
1. 713e-02
1. 473e-01
1. 542e-01
6. 716e+00
5. 548e-01
1. 942e+01

2.701e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup

8. 542e-24
7. 604e-22
2 . 189e-22
9 678e-23
3. 589e-21
1. 613e-16
1. 392e-13
2. 183e-08
1. 256e-06
5. 292e-04
2. 856e-02
5. 628e-02
1. 721e+00
8 596e+00
5. 965e+00
1. 313e+02
7. 225e+00
1. 538e+02

3. 087e+02

Exposure Rate
mR./ hr

No Buildup
0. O00e+00

2 .729e-133
5. 512e-66
2. 025e-42
8. 808e-31
2 669e-21
9. 566e-19
8 .224e-14

4. 539e-12
2. 968e-09
2. 620e-07
7 .789e-07
3 .343e-05
2 .801e-04

2. 842e-04
1. 130e-02
8. 580e-04
2. 635e-02

3. 910e-02TOTALS: 1.352e+14

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
S.0
1.5
2.0
3.0

TOTALS:

Results - Dose Point # 6 - (594.36,457.2,0) cm

Exposure Rate
mR/hr

With Buildup
2. 959e-25
7. 536e-24
9.680e-25
2. 578e-25
7. 128e-24
2. 553e-19
2. 130e-16
3. 595e-11
2 .216e-09
1. 004e-06
5. 565e-05
1 .105e-04

3 .359e-03
1. 635e-02
1. 100e-02
2 .208e-01
1. 117e-02
2. 087e-01

4.716e-01

Exposure Rate
mR/hr

With Buildup
3.266e-28
1.798e-25
4. 579e-24
5.882e-25
1. 567e-25
4. 331e-24
1. 846e-19
1. 544e-16
2. 616e-11
1 .616e-09

7 338e-07
4. 074e-05
8. 094e-05
2 .462e-03
1 .198e-02

8 055e-03
1. 612e-01
8. 121e-03
1. 504e-01

3.423e-01

Activity
photons/sec

1 .360e+08
1. 178e+11
4. 742e+12
5. 147e+11
6. 962e+10
3. 596e+11
8. 622e+11
6. 403e+10
1. 002e+12
9 .418e+11
5 .219e+12
2. 152e+13
6 753e+12
5. 026e+13
3 . 042e+13
4. 517e+12
7. 456e+12
8 . 044e+10
2 .455e+!i

1.352e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.o000e+00
0.000e+00
1.930e-131
8.889e-64
5.458e-40
3. 194e-28
1. 219e-18
4. 528e-16
3. 628e-11
1. 872e-09
1. 142e-06
9. 832e-05
2. 904e-04
1 .254e-02
1. 079e-01
1. 130e-01
4 .912e+00

4 045e-01
1. 406e+01

1.961e+01

Fluence Rate
MeV/cm2 /sec

With Buildup
3.808e-27
5 .190e-24

4. 620e-22
1. 330e-22
5. 880e-23
2. 180e-21
1. 166e-16
1. 009e-13
1 .588e-08

9 .155e-07

3 868e-04
2. 09ie-02
4 123e-02
1 .261e+00

6 . 301e+00
4. 370e+00
9. 583e+01
5. 252e+00
1. 108e+02

2.239e+02

Exposure Rate
mR/hr

No Buildup
0.000e+00
0 .000e+00

1. 913e-133
3 . 932e-66
1. 454e-42
6. 343e-31
1. 929e-21
6. 927e-19
5. 974e-14
3 .304e-12
2 .167e-09

1. 916e-07
5. 701e-07
2 449e-05
2 . 053e-04
2. 083e-04
8 .264e-03
6. 255e-04
1. 907e-02

2. 840e-02
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 720 hour

Geometry: 7 - Cylinder Volume - Side Shields

f

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

# 1

# 2

x
152.4 cm

5 ft 0.0 in
167.64 cm

0

so 0 a

5 ft 6.0
# 3 228.6

7 ft 6.0
# 4 289.56

9 ft 6.0
# 5 441.96

14 ft 6.0
# 6 594.36

19 ft 6.0

in
cm
in
cm
in
cm
in
cm
in

Y
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft
457.2 cm

15 ft

0.0
0

0.0
0

0.0
0

0.0
0

0.0
0

0.0

in
cm
in
cm
in
cm
in
cm
in
cm
in

z
0 cm

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition
Shield 2
Air Gap
Wall Clad

Air 0.00122
91.44 cmConcrete2.35

Air 0.00122
.953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 ; Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137

curies
5.7592e-004
3.7083e+002

6. 9606e+001
4. 3194e+000
2. 0507e-006
6. 3839e+000
1. 0640e-001
7 .0623e-003
1. 0038e-001
7. 1656e-002
5.0767e+002
3.4067e+001
3.9200e+002

becciuerels
2.1309e+007
1.3721e+013

2. 5754e+012
1 .5982e+011

7.5875e+004
2 .3620e+011
3. 9367e+009
2. 6130e+008
3 .7140e+009
2. 6513e+009
1. 8784e+013
1. 2605e+012
1. 4504e+013

oCi/cm3

7.0800e-004
4.5588e+002

8.5570e+001
5. 3100e+000
2. 5210e-006
7. 8480e+000
1 .3080e-001
8. 6820e-003
1. 2340e-001
8 8090e-002
6 .2410e+002
4 .1880e+001

4 .8190e+002

Bqcm3

2.6196e+001
1.6867e+007

3. 1661e+006
1. 9647e+005
9 .3277e-002

2 .9038e+005
4 .8396e+003
3 .2123e+002

4 .5658e+003
3. 2593e+003
2 .3092e+007

1. 5496e+006
1. 7830e+007

o
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WW
Nuclide
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te- 127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.2036e+002
1.4129e+000
2.3004e-007

8.0848e+001

2.3858e-002
3 2253e+000
1. 9848e-001
1. 4097e-002
8. 1303e-001
6. 2926e+000
2. 0759e-002
2 .2231e-003
3. 5344e-003
8. 6794e-001
1 6163e+000
2 .2968e+001
2.1572e-005
1. 4715e+001
2. 3028e+001

1.4715e+001
1.9254e-001

1.2372e+002
2.3761e+001

2. 4460e-002
6. 5026e+000
6. 1935e+000
1. 4162e+001
1. 6375e+001
5 .8185e-006
1.1836e+000
2. 3883e+001
2.1426e+000

2.5192e+000
5.1637e-013

becquerels
8.1533e+012
5.2279e+010
8.5115e+003

2.9914e+012

8.8275e+008
1 .1934e+011

7 3437e+009
5 .2159e+008
3. 0082e+010
2. 3283e+011
7 .6808e+008

8 .2256e+007
1. 3077e+008
3 .2114e+010
5. 9803e+010
8. 4981e+011
7 9818e+005
5. 4446e+011
8. 5205e+01!

5.4446e+011
7.1240e+009

4.5778e+012
8.7914e+011

9. 0502e+008
2 .4060e+011
2 .2916e+011
5. 2399e+011
6. 0586e+011
2.1529e+005
4. 3792e+010
8 .8366e+011
7 .9276e+010

9.3211e+010
1.9106e-002

gCi/cm3

2.7090e+002
1.7370e+000
2.8280e-007

9.9390e+001

2.9330e-002
3. 9650e+000
2. 4400e-001
1. 7330e-002
9 .9950e-001

7 .7358e+000
2.5520e-002
2. 7330e-003
4. 3450e-003
1. 0670e+000
1.9870e+000
2. 8236e+001
2 .6520e-005

1. 8090e+001
2. 8310e+001

1.8090e+001
2.3670e-001

1.5210e+002
2.9210e+001

3 .0070e-002

7. 9940e+000
7 .6140e+000

1. 7410e+001
2.0130e+001
7. 1530e-006
1. 4550e+000
2. 9360e+001
2 .6340e+000

3.0970e+000
6.3480e-013

BCT/cm 3

1.0023e+007
6.4269e+0'04
1.0464e-002

3.6774e+006

1. 0852e+003
1.4671e+005
9. 0280e+003
6 .4121e+002

3 .6982e+004

2. 8622e+005
9 .4424e+002

1. 0112e+002
1. 6076e+002
3 .9479e+004

7. 3519e+004
1. 0447e+006
9. 8124e-001
6 .6933e+005

1.0475e+006

6.6933e+005
8.7579e+003

5.6277e+006
1.0808e+006

1. 1126e+003
2. 9578e+005
2. 8172e+005
6 .4417e+005
7. 4481e+005
2. 6466e-001
5. 3835e+004
1 .0863e+006

9 .7458e+004

1.1459e+005
2.3488e-008

.9

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Results - Dose Point # 1 - (152.4,457.2,0) cm
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DOS File: ASTCS720.MS5
Run Date.
Run Time:
Duration

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

August 30,
1:20:27 PM
00: 03 : 16

Activity
photons/sec

9.763e+07
7 .287e+10
2 .295e+12
3. 311e+ll
8. 924e+09
1 .584e+11

2 .966e+11

1. 7 7 2e+10
4. 633e+ii
2. 525e+11
2. 072e+12
6.848e+12
3.270e+12
3.597e+13
2.037e+13
2.143e+12
3.443e+12
2. 897e+10
1.065e+1l

7.815e+13

2005 ~C-- ýAr t -w
RC- C- '-A-,,3

Fluence Rate
MeV/cm2 lsec
No Buildup
0. O00e+00
0 .O00e+00

4. 170e-131
2. 428e-63
2. 966e-40
5 .903e-28

1. 733e-18
5. 133e-16
6. 80le-ll
2. 025e-09
1. 820e-06
1 .252e-04
5. 616e-04
3. 580e-02
2. 877e-01
2. 134e-01
9. 041e+00
5 827e-01
2. 460e+01

3.476e+01

F'luence Rate
MeV/cm 2 /sec
•ith Buildup
2. 035e-26
2 390e-23
1 664e-21
6 366e-22
5. 610e-23
7. 146e-21
1. 656e-16
1. 141e-13
2. 968e-08
9. 874e-07
6. 147e-04
2. 656e-02
7 . 960e-02
3. 594e+00
1. 678e+01
8 .253e+00
I. 767e+02
7. 591e+00
1. 952e+02

4. 082e+02

# 2 - (167.
luence Rate

MIeV/cm 2 /sec
rith Buildup
1.805e-26
2. 120e-23
1. 476e-21
5. 648e-22
4. 977e-23
6 340e-21
1. 508e-16
1. 041e-13
2. 709e-08
9 010e-07
5. 606e-04
2. 422e-02
7. 256e-02
3. 276e+00
1. 529e+01
7. 518e+00
1. 609e+02
6. 911e+00
1 .776e+02

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 .000e+00

4 . 133e-133
1. 074e-65
7. 900e-43
1. 172e-30
2 .742e-21
7 .852e-19

1. 120e-13
3 .575e-12

3.452e-09
2 .439e-07
1. 102e-06
6. 987e-05
5. 472e-04
3. 933e-04
1. 521e-02
9. 01le-04
3. 338e-02

5.050e-02

64,457.2,0) cm
Exposure Rate

mR /hr
No Buildup
0. O00e+00
0. O00e+00
3. 698e-133
9. 867e-66
7 .200e-43
1. 066e-30
2. 497e-21
7. 160e-19
1. 022e-13
3 .262e-12
3 .149e-09

2. 224e-07
1 .005e-06

6. 370e-05
4 .987e-04
3 .584e-04

1 .385e-02
8. 205e-04
3. 038e-02

Results - Dose Point
Activity Fluence Rate F

photons/sec MeV/cm 2 /sec
No Buildup w

9. 7 63e+07 0.000e+00
7.287e+10 0.000e+00
2.295e+12 3.732e-131
3.311e+l1 2.231e-63
8.924e+09 2.703e-40
1.584e+ll 5.367e-28
2.966e+11 1.578e-18
1.772e+10 4.680e-16
4.633e+11 6.206e-11
2.525e+11 1.848e-09
2.072e+12 1.660e-06
6.848e+12 1.142e-04
3.270e+12 5.121e-04
3.597e+13 3.263e-02
2.037e+13 2.622e-01
2.143e+12 1.944e-01
3.443e+12 8.234e+00
2.897e+10 5.306e-01
1.065e+li 2.239e+01

Exposure Rate
mR/hr

With Buildup
1 .745e-27
8 .277e-25
1. 649e-23
2. 815e-24
1. 494e-25
1. 419e-23
2 .621e-19

1. 746e-16
4. 888e-ii
1. 743e-09
1. 166e-06
5. 175e-05
1. 562e-04
7. 015e-03
3. 193e-02
1. 521e-02
2. 973e-01
1. 174e-02
2. 648e-01

6.281e-01

Exposure Rate
mR/hr

With Buildup
1.548e-27
7. 344e-25
1 .463e-23
2. 498e-24
1-326e-25
1 .259e-23
2 387e-19
1. 592e-16
4 .461e-1i
1. 590e-09
1. 063e-06
4 .718e-05
1 .424e-04
6 .394e-03

2. 909e-02
1 .386e-02
2 .707e-01
1. 069e-02
2.410e-01

5.719e-01

Exposure Rate
mR/hr

With Buildup
1. 030e-27

S :

Enerq

MeV

0.015

7. 8 15e+13 3.165e+01

Results - Dose Poir
Activity Fluence Rate

photons/sec MeV/cm 2 /sec
No Buildup

9.763e+07 0.000e+00

3.716e+02

it # 3 - (228.
Fluence Rate
MeV/cm 2 /sec

With Buildup
1.201e-26

4 .598e-02

6,457.2,0) cm
Exposure Rate

mR /hr
No Buildup
0.O00e+00
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1OS File: ASTCS720.MS5
Run Date:
Pun Time :
Ouration:

0.02
0.030.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

August 30,
1:20:27 PM
00:03:16

Activity
photons/sec

7.287e+10
2 .295e+12

3. 311e+11
8. 924e+09
1 584e+ii
2 .966e+!i

1. 772e+10
4. 633e+!i
2. 525e+11
2. 072e+12
6. 848e+12
3. 270e+12
3. 597e+13
2. 037e+13
2 .143e+12

3. 443e+12
2. 897e+10
1. 065e+11

2005 EC-RADN- 1129
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Fluence Rate
MeV/cm 2 /sec
No Buildup

0 . 000e+00
2 .759e-131
1. 638e-63
1 .966e-40

3 .919e-28

1. 158e-18
3 . 440e-16
4. 569e-11
1. 361e-09
1 .223e-06
8 . 404e-05
3 769e-04
2. 401e-02
1. 929e-01
1 .430e-01
6 . 051e+00
3. 898e-01
1. 645e+01

Fluence Rate
MeV/cm2 /sec

With Buildup
1 .411e-23
9. 824e-22
3. 758e-22
3. 312e-23
4. 219e-21
1. 07e-16
7 .651e-14

1. 994e-08
6. 634e-07
4. 128e-04
1. 782e-02
5 339e-02
2. 410e+00
1. 125e+01
5. 527e+00
1. 182e+02
5. 076e+00
1. 304e+02

Exposure Rate
mR /hr

No Buildup
0.000e+00

2. 734e-133
7.242e-66
5.236e-43
7. 783e-31
1.832e-21
5.263e-19
7.525e-14
2 .403e-12
2. 319e-09
1 .638e-07

7 398e-07
4. 687e-05
3. 668e-04
2. 635e-04
1 .018e-02

6. 028e-04
2.231e-02

Exposure Rate
mR/hr

With Buildup
4. 887e-25
9. 736e-24
1 .662e-24

8. 822e-26
8. 380e-24
1. 752e-19
1. 170e-16
3 .284e-11

1 .171e-09

7. 829e-07
3. 473e-05
1 .048e-04

4. 703e-03
2. 139e-02
1. 019e-02
1 .989e-01

7. 850e-03
1 .769e-01

TOTALS: 7.815e+13 2.325e+01 2. 730e+02 3 .377e-02 4. 201e-01

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.i
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0

TOTALS:

Results - Dose Point # 4 - (289.
Activity

photons/sec

9.763e+07
7. 287e+10
2. 295e+12
3. 311e+ll
8. 924e+09
1. 584e+11
2 .966e+ii

1. 772e+10
4. 633e+ii
2. 525e+11
2 .072e+12

6. 848e+12
3. 270e+12
3 .597e+13

2. 037e+13
2 .143e+12

3. 443e+12
2 .897e+10

1. 065e+11

Fluence Rate
MeV/cm2./sec
No Buildup
0.O00e+00
0. O00e+00
2. 162e-131
1. 272e-63
1. 536e-40
3. 068e-28
9 .082e-19

2 .701e-16
3 .593e-i1

1. 071e-09
9. 626e-07
6.619e-05
2. 969e-04
1.892e-02
1. 520e-01
1.127e-01
4. 771e+00
3. 074e-01
1. 297e+01

Fluence Rate
MeV/cm 2 /sec
With Buildup

8.616e-27
1. 012e-23
7. 046e-22
2. 696e-22
2. 376e-23
3. 026e-21
8. 682e-17
6. 009e-14
1. 569e-08
5. 222e-07
3 .251e-04
1 404e-02
4 .207e-02

1. 899e+00
8. 865e+00
4 357e+00
9. 322e+01
4. 003e+00
1. 029e+02

56,457.2,0) cm
Exposure Rate

mR/hr
No Buildup

0. 000e+00
0. O00e+00

2.143e-133
5.627e-66
4 . 093e-43
6. 094e-31
1 .437e-21
4. 133e-19
5. 917e-14
1. 891e-12
1 .826e-09

1. 290e-07
5. 829e-07
3. 693e-05
2. 891e-04
2 .077e-04
8 . 027e-03
4 .753e-04
1 .760e-02

Exposure Rate
mR/hr

With Buildup
7.390e-28
3. 505e-25
6. 983e-24
1. 192e-24
6 328e-26
6. 01le-24
1. 374e-19
9. 194e-17
2. 583e-11
9. 217e-10
6. 166e-07
2. 736e-05
8. 258e-05
3. 707e-03
1. 686e-02
8. 032e-03
1. 568e-01
6. 191e-03
1 .395e-01

3 .313e-01

Exposure Rate
mR /_hr

With Builduo
3.860e-28

7.815e+13 1. 833e+01 2. 153e+02

4 Results - Dose Point # 5 - (441.
_Activity Fluence Rate Fluence Rate

MeV photons/sec MeV/cm2 /sec MeV/cm2 /sec
No Buildun With Builduc

0.015 9.763e+07 0.000e+00 4.500e-27

2.663e-02

96,457.2,0) cm
Exposure Rate

mR/hr
No Buildup
0.000e+00
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DOS File: ASTCS720.MS5
Run Date:
Run Time:
Duration:

0 .02
0. 03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

August 30,
1:20:27 PM
00: 03 : 16

Activity
photons/sec

7.287e+10
2.295e+12
3 . 31!e+ll
8 .924e+09
I. 584e+11
2. 966e+11
1. 772e+10
4 633e+ii
2. 525e+11
2. 072e+12
6 .848e+12
3 .270e+12
3 . 597e+13
2. 037e+13
2. 143e+12
3.443e+12
2. 897e+10
1 . 065e+ii

2005 EC.RADN- 1129
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Fluence Rate
MeV/cm2/sec
No Buildup

0 .000e+00
1. 332e-131
8. 017e-64
9. 745e-41
1. 953e-28
5. 803e-19
1. 730e-16
2. 309e-11
6. 896e-10
6. 213e-07
4. 279e-05
1 . 922e-04
1. 226e-02
9. 859e-02
7 .316e-02

3 . 101e+00
1. 998e-01
8. 425e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup

5 .285e-24
3. 680e-22
1. 408e-22
1. 241e-23
1. 580e-21
5. 550e-17
3 .853e-14
1. 009e-08
3 .367e-07
2. 10le-04
9. 088e-03
2 .726e-02
1 .231e+00
5. 755e+00
2 .831e+00
6 .061e+01

2.602e+00
6. 674e+01

Exposure Rate
mR/hr

No Buildup
0.000e+00
1. 32 1e-133
3. 546e-66
2. 596e-43
3 . 8 7 9e-31
9 .183e-22

2 . 6 47e-19
3 .802e-14

1. 2 17e-12
1. 1 7 8e-09
8. 3 3 7e-08
3. 772e-07
2. 3 92e-05
1. 875e-04
1. 349e-04
5 . 2 17e-03
3 090e-04
1. 143e-02

Exposure Rate
mR/hr

With Buildup
1. 831e-25
3. 647e-24
6. 226e-25
3. 305e-26
3. 139e-24
8 783e-20
5. 894e-17
1. 662e-11
5 942e-10
3. 985e-07
1 .771e-05
5. 350e-05
2. 404e-03
1. 095e-02
5. 218e-03
1. 020e-01
4. 024e-03
9. 054e-02

TOTALS: 7.815e+13 1. 191e+01 1.398e+02 1. 7 3 0e-02 2. 152e-01

0.015
0 .02
0 .03
0 .04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

U

Results - Dose Point # 6 - (594.
Activity

photons/sec

9.763e+07
7. 287e+10
2. 295e+12
3 .311e+11

8 .924e+09

1. 584e+ll
2 .966e+li

1. 772e+10
4. 633e+11
2. 525e+11
2 .072e+12

6. 848e+12
3 .270e+12
3 .597e+13

2 .037e+13

2. 143e+12
3 .443e+12
2. 897e+10
1 .065e+11

7.815e+13

Fluence Rate
MeV/cm2 /sec
No Buildup
0 . 000e+00
0. 000e+00

9 341e-132
5. 718e-64
6. 996e-41
1 407e-28
4 .194e-19

1. 253e-16
1. 677e-11
5. 020e-10
4 .534e-07

3. 128e-05
1. 407e-04
8. 977e-03
7. 226e-02
5 362e-02
2 .268e+00

1. 457e-01
6. 098e+00

8.647e+00

Fluence Rate
MeV!cm2 /sec

With Buildup
2.734e-27
3 .21le-24
2 .236e-22
8. 554e-23
7 538e-24
9 .603e-22

4. 013e-17
2 793e-14
7 344e-09
2 .455e-07
1. 536e-04
6. 652e-03
1 .997e-02

9. 025e-01
4. 218e+00
2. 074e+00
4.425e+01
I. 89!e+00
4.808e+01

1.014e+02

36,457.2,0) cm
Exposure Rate

mR /hr
No Buildup
0.000e+00
0 . O00e+00
9. 2 5 7e-134
2. 529e-66
1. 8 6 4e-43
2 . 7 94e-31
6 . 6 3 6e-22
1. 917e-19
2 . 7 6 2e-14
8. 8 60e-13
8. 6 01e-10
6.0 9 5e-08
2. 7 61e-07
1. 7 52e-05
1. 3 7 4e-04
9. 883e-05
3.816e-03
2 . 2 53e-04
8.2 7 4e-03

1. 2 57e-02

Exposure Rate
mR/hr

With Buildup
2.345e-28
1. 112e-25
2. 216e-24
3. 783e-25
2. 008e-26
1. 907e-24
6. 350e-20
4. 273e-17
1. 209e-11
4. 333e-10
2. 913e-07
1 .296e-05
3. 920e-05
1. 762e-03
8. 023e-03
3. 822e-03
7. 445e-02
2. 925e-03
6. 523e-02

1.563e-01
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File Ref:
Date:

By:
Checked: _

Case Title: Control Room
Description: 14 inch core spray - Time = 0.1667 hour

Geometry: 7 - Cylinder Volume - Side Shields

V

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
x Y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

# 1
0

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm 3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies becquerels aCi/cm3

5.9360e+001 2.1963e+012 7.2974e+001

BC!/cm 3

2. 7 00!e+006

3. 7 925e+006
1 .2103e+006
2. 8542e+006
1. 7619e+007
2. 4916e+007
3. 6452e+007
3. 5453e+007
3. 4 192e+007

8. 3378e+001
2 .6608e+001

6. 2749e+001
3 .8736e+002
5. 4777e+002
8. 0140e+002
7. 7944e+002
7. 5170e+002

3. 0850e+012
9 .8448e+011

2. 3217e+012
1. 4332e+013
2 .0267e+013

2. 9652e+013
2. 8839e+013
2 .7813e+013

1. 0250e+002
3 .2710e+001
7 .7140e+001
4 .7620e+002
6. 7340e+002
9. 8520e+002
9 .5820e+002

9. 2410e+002



FoPa~dormatiob Only
DOS File: !CS166.MS5
Run Date: August 28, 2005
R.un Time: 2:12:48 PM
Duration: 00:00:28

EC-RADN- 1129
Page 408

I"
Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru- 103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curi es becquerels gCi/cm3 Ba /cm 3

7.8668e-001 2.9107e+010 9.6710e-001 3.5783e+004

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enerqy Activity
MeV photons/sec

0.03 1.750e+12
i 6.766e+10

1.227e+11
4.37lefii

0.1 4.024e+09

Fluence Rate
MeV/cm 2 /sec
No Buildup
7.329e-195
8.373e-96
1.818e-43
1.508e-29
3.240e-26

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
6.700e-22
6. 868e-23
2. 922e-21
2. 477e-20
1 .054e-21

Exposure Rate
mR./hr

No Buildup
7.264e-197
3 .703e-98
3.611e-46
2.387e-32
4.957e-29

Exposure Rate
mR/hr

With Buildup
6. 640e-24
3 .037e-25
5 .804e-24
3.919e-23
1.613e-24



Fc~a•qformati3n Only

DOS File: ICS166.MS5
Run Date: August 28,
Run Time: 2:12:48 PM
Duration: 00:00:28

q L hActivityOeV photon s/sec

2005
EC-RADN- 1129

Page 409

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS:

1. 560e+12
1 .600e+12

3 .401e+12

1 .734e+13

3 712e+13
4 301e+13
7. 855e+13
3 036e+13
2 289e+13
6 038e÷12

2. 442e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
3 .037e-18
1. 052e-15
2 .093e-12

8 .882e-10

4 .963e-08
7. 414e-07
6. 401e-05
4 .212e-04
3. 629e-02
1. 799e-01

2.167e-01

Fluence Rate
MeV/cm 2 /sec

With Buildup
3. 208e-15
1. 391e-12
1. 852e-09
4. 557e-07
1. 589e-05
1. 586e-04
7 392e-03
3. 022e-02
1. 201e+00
3. 777e+00

5.016e+00

Exposure Rate
mR/hr

No Buildup
5. 00le-21
1 .857e-18

3. 969e-15
1 .731e-12
9. 742e-11
1. 447e-09
1. 218e-07
7. 763e-07
6. 106e-05
2 .782e-04

3.402e-04

Exposure Rate
mR/hr

With Buildup
5. 282e-18
2. 455e-15
3 .512e-12

8. 879e-10
3. 120e-08
3. 097e-07
1. 406e-05
5. 571e-05
2. 021e-03
5 .841e-03

7.93!e-03

0
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Pennsylvania Power & Light Co.

1
lCS05.MS5 EC-RADN- 1129
August 28, 2005 Page410

2:11:06 PM
00:00:28

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 0.5 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

z

Dose Points
x Y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

# 1

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm 3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

SO Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies becQuerels aCi/cm3

1.7799e+002 6.5856e+012 2.1881e+002

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
T-133
1-134
I-135
La-140
La-141
La-142
Mo-99
Nb-95

Ba/cm3

8.0960e+006

1. 1370e+007
3. 6267e+006
8. 5581e+006
5. 2762e+007
7. 1040e+007
1 .0811e+008

8. 1696e+007
9 .9012e+007

2.4997e+002
7. 9733e+001
1 .8815e+002

1. 1600e+003
1. 5618e+003
2. 3769e+003
1. 7961e+003
2 .1768e+003

9.2489e+012
2.9501e+012
6.9615e+012
4.2919e+013
5.7787e+013
8.7944e+013
6.6455e+013
8.0540e+013

3. 0730e+002
9.8020e+001
2 .3130e+002
1. 4260e+003
1. 9200e+003
2. 9220e+003
2. 2080e+003
2 6760e+003

io



Fopaygormat~ici Only
DOS File: 1CS05.MS5
Run Date: August 28, 2005
Run Time: 2:11:06 PM
Iuration: 00:00:28

EC-RADN- 1129
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MW
Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb- 12 9
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies becruerels "Ci/cm3  Ba/cm3

2.3573e+000 8.7222e+010 2.8980e+000 1.0723e+005

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

EnercFw Activity
MeV Photons/sec

0.03 4. 912e+12
4 2.028e+11

3. 677e+11
08 1.309e+12

0.1 1.206e+10

Fluence Rate
MeV/cm2/sec
No Buildup
2.057e-194
2.510e-95
5. 448e-43
4. 517e-29
9.710e-26

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

1.880e-21
2. 059e-22
8.757e-21
7 .418e-20
3.159e-21

Exposure Rate
mR/hr

No Buildup
2. 038e-196
1.110e-97
1.082e-45
7.148e-32
1.486e-28

Exposure Rate
mR/hr

With Buildup
1 . 863e-23
9.105e-25
1.739e-23
1.174e-22
4.832e-24



Fcpradformatign Only
DOS File: lCS05.MS5
Run Date: August 28, 2005
Run Time: 2:11:06 PM
Duration: 00:00:28

EC-RADN-1 129
Page 412

Activity
Me. photons/sec

0.15 3.708e+12
0.2 4.150e+12
0.3 9.883e+12
0.4 4.920e+13
0.5 1.069e+14
0.6 1.183e+14
0.8 1.972e+14
1.0 8.122e+13
1.5 6.391e+13
2.0 1.609e+13

TOTALS: 6.573e+14

Fluence Rate
MeV/cm 2 /sec
No Buildup
7 .218e-18
2 .729e-15
6. 080e-12
2. 520e-09
1. 429e-07
2. 040e-06
1 . 607e-04
1. 127e-03
1 .013e-01

4 794e-01

5.820e-01

Fluence Rate
MeV/Cm 2 /sec

With Buildup
7 623e-15
3. 608e-1 2

5. 380e-09
1. 293e-06
4. 576e-05
4 . 365e-04
1. 856e-02
8 086e-0 2

3 354e+ 00
1. 006e+01

1.352e+01

Exposure Rate
mR/hr

No Buildup
1. 189e-20
4. 817e-18
1. 153e-14
4. 910e-12
2. 805e-10
3. 981e-09
3 056e-07
2 . 077e-06
1. 705e-04
7. 413e-04

9.142e-04

Exposure Rate
mR/hr

With Buildup
1. 255e-17
6. 368e-15
1. 020e-11
2. 519e-09
8. 983e-08
8. 519e-07
3. 529e-05
1. 490e-04
5. 642e-03
1. 556e-02

2.139e-02

60
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
ICSI.MS5 EC-RADN- 1129
August 28, 2005 Page413

2:11:35 PM
00:00:36

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 1 hour

Geometry: 7 - Cylinder volume - Side Shields

K7j~
Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points
x Y

152.4 cm 457.2 cm
5 ft 0.0 in 15 ft 6

30 ft
6.6 in

z
195.58 cm
ft 5.0 in

#1
a

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm 3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff ; 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
3. 6849e-004
4. 1523e+002
1 .7115e+002
2. 8357e+002
6. 5189e+000
5. 9267e+000
5 .4818e+000
9. 6474e-002
5. 6550e-003
1. 0737e-001
5.7819e-002
5.8315e+002
1.8579e+002
4. 3893e+002
3. 0886e+003
3 .9875e+003
6 .2318e+003
3 .2245e+003
5. 5070e+003
4 .4731e+000
2. 1621e+000
1 .6106e+000

3 .6239e+001
2 .7836e+000

becciuerels
1. 3634e+007
1. 5363e+013
6. 3325e+012
1. 0492e+013
2. 4120e+011
2.1929e+011
2. 0283e+011
3. 5695e+009
2 .0924e+008
3. 9728e+009
2. 1393e+009
2. 1577e+013
6 .8742e+012
1 .6240e+013

1.1428e+014
1. 4754e+014
2. 3058e+014
1. 1931e+014
2. 0376e+014
1. 6550e+011
7 .9999e+010

5. 9593e+010
1. 3408e+012
1. 0299e+011

p Ci /cm 3

4.5300e-004
5 .1046e+002

2. 1040e+002
3 .4860e+002

8. 0140e+000
7 .2860e+000
6 .7390e+000
1 .1860e-001
6. 9520e-003
1. 3200e-001
7. 1080e-002
7 .1690e+002

2. 2840e+002
5. 3960e+002
3. 7970e+003
4.9020e+003
7 .6610e+003

3. 9640e+003
6.7700e+003
5.4990e+000
2.6580e+000
1.9800e+000
4.4550e+001
3.4220e+000

Ba/cm 3

1.6761e+001
1. 8887e+007
7 .7848e+006
1. 2898e+007
2. 9652e+005
2. 6958e+005
2 .4934e+005

4. 3882e+003
2. 5722e+002
4. 8840e+003
2. 6300e+003
2. 6525e+007
8. 4508e+006
1 .9965e+007

1. 4049e+008
1 .8137e+008

2. 8346e+008
1 .4667e+008
2 .5049e+008

2. 0346e+005
9 .8346e+004

7. 3260e+004
1. 6483e+006
1. 2661e+005

As



FOwa§formatici Only

DOS File: 1CSl.MS5
Run Date: August 28, 2005
Run Time: 2:11:35 PM
Duration: 00:00:36

Nuclide
Nd-14 7
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-13!m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1 0502e+000
7. 5967e+001
2. 3354e+000
5 .4034e+000
1. 652!e-002
1 .7546e-003
2. 8218e-003
6. 9590e-001
5. 4956e+000
3. 1105e+001
2. 0100e+001
1.2429e+001
3. 1187e+001
1. 8449e+001
1.2429e+001
3. 3807e+001
1. 0721e+002
1 .4902e+002

1. 9002e+001
1. 7668e+002
1. 5626e+002
3. 2432e+001
3. 3758e+001
5. 7600e+000
1. 1404e+002
2 .4127e+001
7.6146e+001
5. 5355e+002
2. 5802e-001
1. 9523e+000
1. 1258e+001
1. 4471e+000
2. 7820e+000
2. 6437e+000

becauerels
3 .8856e+010

2 .8108e+012

8. 6409e+010
1. 9993e+011
6.1128e+008
6.4920e+007
1. 0441e+008
2. 5748e+010
2. 0334e+011
1. 1509e+012
7.4370e+011
4. 5989e+011
1.1539e+012
6. 8261e+011
4. 5989e+011
1. 2508e+012
3 .9668e+012

5.5138e+012
7. 0307e+011
6. 5371e+012
5. 7817e+012
1. 2000e+012
1. 2490e+012
2. 1312e+011
4. 2196e+012
8. 9268e+011
2.8174e+012
2. 0481e+013
9 .5469e+009

7. 2233e+010
4. 1655e+011
5. 3543e+010
1. 0293e+01!
9. 7816e+010

gCi/cm3

1 .2910e+000
9. 3390e+001
2. 8710e+000
6. 6426e+000
2. 0310e-002
2. 1570e-003
3 .4690e-003

8 .5550e-001

6. 7560e+000
3.8239e+00!
2. 4710e+001
1. 5280e+001
3. 8340e+001
2. 2680e+001
1. 5280e+001
4. 1560e+001
1. 3180e+002
1.8320e+002
2. 3360e+001
2. 1720e+002
1. 9210e+002
3.9870e+001
4. 1500e+001
7. 0810e+000
1. 4020e+002
2. 9660e+001
9 .3610e+001

6. 8050e+002
3 .1720e-001

2 .4000e+000

1 .3840e+001
1. 7790e+000
3. 4200e+000
3 .2500e+000

EC-RADN- 1129
Page 414

Ba/cm3

4 .7767e+004
3 .4554e+006
1 .0623e+005

2 .4578e+005

7. 5147e+002
7 9809e+001
1. 2835e+002
3. 1653e+004
2 .4997e+005
1. 4148e+006
9. 1427e+005
5.6536e+005
1. 4186e+006
8. 3916e+005
5. 6536e+005
1. 5377e+006
4. 8766e+006
6. 7784e+006
8. 6432e+005
8. 0364e+006
7. 1077e+006
1.4752e+006
1 5355e+006
2. 6200e+005
5. 1874e+006
1. 0974e+006
3 .4636e+006
2. 5179e+007
1. 1736e+004
8. 8800e+004
5. 1208e+005
6. 5823e+004
1. 2654e+005
1. 2025e+005

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Enerqy Activity
MeV photons/sec

0.015

0.O4
0.05

1.340e+08
2.353e+ll
2.852e+13
7 .776e+i1
2. 693e+12

Fluence Rate
MeV/cm2 /sec
No Buildup
0 .000e+00

0. 000e+00
1.194e-193
9. 623e-95
3.210e-58

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

1. 474e-26
4. 073e-23
1.092e-20
7 . 893e-22
8.935e--21

Exposure Rate
m.R/hr

No Buildup
0 .000e+00

0. 000e+00
1.184e-195
4. 256e-97
8.550e-61

Exposure Rate
m__/hr

With Buildup
1.264e-27
1.411e-24
1.082e-22
3.491e-24
2.380e-23



F•Pj forma-tign Only

DOS File: ICSI.MS5
Run Date: August 28,
Run Time: 2:11:35 PM
Duration: 00:00:36

w Activity
MeV photons/sec

0.06 9.326e+11
0.08 3.552e+12
0.1 3.096e+12
0.15 1.025e+13
0.2 2.835e+13
0.3 2.701e+13
0.4 1 243e+14
0.5 2.772e+14
0.6 2.844e+14
0.8 4.203e+14
1.0 1.923e+14
1.5 1.617e+14
2.0 3.704e+13
3.0 2.222e+10
4.0 1.564e+09

TOTALS: 1.603e+15

2005 EC-RADN-1129
Page 415

Fluence Rate
MeV/cm 2 /sec
No Buildup
1. 382e-42
1 .226e-28
2 . 493e-23
1 .996e-17

1 .864e-14
1 .662e-11
6 364e-09
3 .706e-07
4. 901e-06
3 425e-04
2 668e-03
2. 565e-01
1. 104e+00
2. 169e-02
1. 168e-02

1. 397e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup
2. 221e-20
2 .013e-19

8 .108e-19

2. 108e-14
2. 464e-11
1. 471e-08
3 .265e-06
1. 187e-04
1. 049e-03
3. 955e-02
1. 915e-01
8 .487e+00
2 317e+01
2. 596e-01
9 .972e-02

3.225e+01

Exposure Rate
mR/hr

No Buildup
2 .745e-45
1. 940e-31
3. 813e-26
3. 286e-20
3. 290e-17
3 153e-14
1. 240e-11
7. 274e-10
9 .567e-09

6. 515e-07
4. 918e-06
4. 315e-04
1. 707e-03
2. 943e-05
1. 445e-05

2.188e-03

Exposure Rate
mR/hr

With Buildup
4. 412e-23
3 .185e-22

1 .241e-21
3 .471e-17
4. 349e-14
2 .790e-11
6 362e-09
2 .330e-07
2 .047e-06

7. 523e-05
3. 529e-04
1 428e-02
3. 583e-02
3. 522e-04
1. 234e-04

5.102e-02

S.

Se
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
1CS2.MS5 EC-RADN-11 2 9

August 28, 2005 Page4 16
2:13:17 PM
00:00:36

File Ref:.
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 2 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
x y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

# 1
0

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

z

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1.1055e-003
8. 8956e+002
3. 1041e+002
8. 4842e+002
1. 9539e+001
1 .7399e+001
1. 6431e+001
2 .8918e-001

1. 6952e-002
3 .2188e-001
1. 7334e-001
1 .2486e+003
3. 9704e+002
9 .4034e+002
6 .9224e+003

8. 0750e+003
1. 3552e+004
3 .2887e+003
1. 1152e+004
2 .0547e+001

5. 4338e+000
3. 0821e+000
1.0754e+002
8. 3459e+000

Library : Grove
becauerels gCi/cm

3

4.0902e+007 1.3590e-003
3.2914e+013 1.0936e+003
1.1485e+013 3.8160e+002
3.1391e+013 1.0430e+003
7.2294e+011 2-4020e+001
6.4378e+011 2.1390e+001
6.0796e+011 2.0200e+001
1.0700e+010 3.5550e-001
6.2723e+008 2.0840e-002
1.1909e+010 3.9570e-001
6.4137e+009 2.1310e-001
4.6199e+013 1.5350e+003
1.4690e+013 4.8810e+002
3.4792e+013 1.1560e+003
2.5613e+014 8.5100e+003
2.9878e+014 9.9270e+003
5,0142e+014 1.6660e+004
1.2168e+014 4.0430e+003
4.1263e+014 1.3710e+004
7.6026e+011 2.5260e+001
2.0105e+011 6.6800e+000
1.1404e+011 3.7890e+000
3.9789e+012 1.3220e+002
3.0880e+011 1.0260e+001

Bq!cm3

5.0283e+001
4. 0462e+007
1. 4119e+007
3. 8591e+007
8 .8874e+005

7. 9143e+005
7.4740e+005
1. 3153e+004
7 .7108e+002
1 .4641e+004
7 .8847e+003

5.6795e+007
1. 8060e+007
4. 2772e+007
3. 1487e+008
3. 6730e+008
6. 1642e+008
1 .4959e+008

5 0727e+008
9. 3462e+005
2 .4716e+005

1 .4019e+005

4 .8914e+006

3 .7962e+005
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DOS File: 1CS2.MS5
Run Date: August 28, 2005
Run Time: 2:13:17 PM
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w Nucl ide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr -92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3. 1391e+000
2 .2500e+002
7. 0143e+000
1. 6197e+001
4. 9530e-002
5. 2613e-002
8. 4598e-003
2. 0865e+000
1. 1754e+001
9 3218e+001
6. 0089e+001
3 .7256e+001
9 .3464e+001
4. 7310e+001
3 .7256e+001
1 .0062e+002

2. 7380e+002
4. 4658e+002
5. 6981e+001
4. 9246e+002
3. 6263e+002
9. 7043e+001
1. 0111e+002
1. 7269e+001
3 .1496e+002
7.2323e+001
2 .2313e+002
1. 6448e+003
1. 0770e+000
5. 9015e+000
6.4221e+001
4. 0501e+000
8. 3378e+000
7. 6073e+000

becQuerels
1 .1615e+011

8. 3249e+012
2 .5953e+011
5. 9927e+011
1. 8326e+009
1. 9467e+009
3. 1301e+008
7. 7199e+010
4.3491e+011
3 .4491e+012

2 .2233e+012
1. 3785e+012
3 .4582e+012
1.7505e+012
1. 3785e+012
3 .7230e+012
1. 0131e+013
1. 6523e+013
2. 1083e+012
1. 8221e+013
1. 3417e+013
3 .5906e+012
3. 7411e+012
6. 3896e+0ll
1. 1654e+013
2. 6759e+012
8. 2557e+012
6. 0857e+013
3. 9849e+010
2.1836e+0!1
2. 3762e+012
1.4985e+011
3. 0850e+011
2. 8147e+011

gCi/cm3

3 .8590e+000
2 .7660e+002
8.6230e+000
1 .9911e+001

6 .0890e-002
6. 4680e-002
1. 0400e-002
2. 5650e+000
1. 4450e+001
1. 1460e+002
7. 3870e+001
4. 5800e+001
1. 1490e+002
5 .8160e+001

4. 5800e+001
1.2370e+002
3. 3660e+002
5. 4900e+002
7. 0050e+001
6.0540e+002
4. 4580e+002
1. 1930e+002
1. 2430e+002
2. 1230e+001
3. 8720e+002
8 .8910e+001
2. 7430e+002
2.0220e+003
1. 3240e+000
7. 2550e+000
7. 8950e+001
4. 9790e+000
1. 0250e+001
9. 3520e+000

Ba/cm3

1 .4278e+005

1 .0234e+007

3 .1905e+005

7. 3671e+005
2 .2529e+003
2. 3932e+003
3 .8480e+002

9 .4905e+004

5. 3465e+005
4. 2401e+006
2. 7332e+006
1 .6946e+006

4. 2513e+006
2 .1519e+006

1. 6946e+006
4. 5769e+006
1 .2454e+007
2. 0313e+007
2 .5919e+006

2 .2400e+007

1.6495e+007
4. 4141e+006
4. 5991e+006
7 .8551e+005

1.4326e+007
3 .2897e+006
1. 0149e+007
7 .4814e+007

4. 8988e+004
2. 6844e+005
2. 9212e+006
1. 8422e+005
3. 7925e+005
3. 4602e+005

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Enercry Activity
MeV photons/sec

0.015- 23
0.0 4
0.05

3 918e+08
7. 018e+11
7 .299e+13
1. 870e+12
8 .001e+12

Fluence Rate
MeV/cm2 /sec
No Buildup
0.000e+00
0.000e+00

3. 056e-193
2.314e-94
9. 537e-58

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

4.310e-26
1.215e-22
2.794e-20
1.898e-21
2. 655e-20

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00

3. 029e-195
1. 023e-96
2.541e-60

Exposure Rate
m.R/hr

With Buildup
3 . 697e-27
4.208e-24
2.769e-22
8.393e-24
7. 072e-23
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Wgy Activity
MeV photons/sec

0.06 2.055e+12
0.08 8.003e+12
0.1 9.141e+12

0.15 1.696e+13
0.2 7.218e+13
0.3 5.826e+13
0.4 2.577e+14
0.5 5.813e+14
0.6 5.442e+14
0.8 6.522e+14
1.0 3.489e+14
1.5 3.149e+14
2.0 6.555e+13
3.0 5.832e+i0
4.0 2 .994e+09

Fluence Rate
MeV/cm 2 /sec
No Builduo
3.045e-42
2.762e-28
7.360e-23
3.301e-17
4.747e-14
3.584e-11
1.320e-08
7.773e-07
9.380e-06
5.315e-04
4. 841e-03
4.993e-01
1.953e+00
5.692e-02
2 .235e-02

Fluence Rate
MeV/cm 2 /sec
With Buildup
4. 895e-20
4.535e-19
2 394e-18
3. 487e-14
6 .275e-11
3 .171e-08
6.772e-06
2 .489e-04

2. 007e-03
6. 138e-02
3. 474e-01
1. 652e+01
4. 101e+01
6. 813e-01
1. 908e-01

Exoosure Rate
mR/hr

No Buildup
6.048e-45
4.370e-31
1.126e-25
5.436e-20
8.378e-17
6.799e-14
2.572e-11
1.526e-09
1.83le-08
1.01le-06
8.923e-06
8.401e-04
3.021e-03
7. 7 22e-05
2 .765e-05

Exposure Rate
mR /hr

With Buildup
9 .722e-23
7. 177e-22
3. 663e-21
5. 741e-17
1. 107e-13
6 016e-l!
1. 320e-08
4 .886e-07

3 .918e-06

1. 167e-04
6 .403e-04
2. 780e-02
6 341e-02
9. 243e-04
2. 361e-04

TOTALS: 3.015e+15 2.537e+00 5.881e+01 3.976e-03 9.314e-02
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2:15:30 PM
00: 00 : 41

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 4 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points
x Y

152.4 cm 457.2 cm
5 ft 0.0 in 15 ft 6

30 ft
6.6 in

z
195.58 cm
ft 5.0 in

#1

a

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1.1030e-003
8. 8725e+002
1.1323e+002
8 .4272e+002

1. 9466e+001
1. 6643e+001
1. 6391e+001
2. 8836e-001
1. 691!e-002
3 .2090e-001
1.7294e-001
1 .2454e+003
3. 9427e+002
9. 3790e+002
6 8573e+003
5. 1556e+003
1. 2649e+004
6 .7483e+002
9. 0210e+003
4. 8392e+001
3. 8093e+000
1 .2511e+000
1. 0502e+002
8. 3215e+000

Library : Grove
becauerels aCi/cm3

4.0812e+007 1.3560e-003
3.2828e+013 1.0907e+003
4.1895e+012 1.3920e+002
3.1181e+013 1.0360e+003
7.2023e+011 2.3930e+001
6.1579e+011 2.0460e+001
6.0646e+011 2.0150e+001
1.0669e+010 3.5450e-001
6.2572e+008 2.0790e-002
1.1873e+010 3.9450e-001
6.3987e+009 2.1260e-001
4.6079e+013 1.5310e+003
1.4588e+013 4.8470e+002
3.4702e+013 1.1530e+003
2-5372e+014 8.4300e+003
1.9076e+014 6.3380e+003
4.6801e+014 1.5550e+004
2.4969e+013 8.2960e+002
3.3378e+014 1.1090e+004
1.7905e+012 5.9490e+001
1.4095e+01l 4.6830e+000
4.6290e+010 1.5380e+000
3.8856e+012 1.2910e+002
3.0790e+011 1.0230e+001

Bq/cm3

5.0172e+001
4 .0357e+007
5. 1504e+006
3. 8332e+007
8. 8541e+005
7. 5702e+005
7. 4555e+005
1.3117e+004
7. 6923e+002
1. 4597e+004
7 .8662e+003

5. 6647e+007
1. 7934e+007
4. 2661e+007
3. 1191e+008
2. 3451e+008
5. 7535e+008
3 .0695e+007

4. 1033e+008
2. 2011e+006
1. 7327e+005
5. 6906e+004
4 .7767e+006
3. 7851e+005
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vw Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu- 238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3.1155e+000
2. 1898e+002
7. 0395e+000
1. 6156e+001
4. 9408e-002
5. 2499e-003
8. 4354e-003
2 .0816e+000
1 .1689e+001
9 .2813e+001
5. 9194e+001
3 .7158e+001
9. 3057e+001
3. 4539e+001
3. 7158e+001
9. 8833e+001
1. 9815e+002
4. 4503e+002
5. 6843e+001
4 .2453e+002
2. 1694e+002
9. 6230e+001
1. 0062e+002
1.7229e+001
2. 5404e+002
7 .2111e+001
2. 1247e+002
1. 6122e+003
2. 2695e+000
6.0707e+000
1.3446e+002
3.5222e+000
8.3134e+000
6.9915e+000

becquerels
1.1527e+011
8.1022e+012
2.6046e+011
5.9779e+011
1.8281e+009
1.9425e+008
3.1211e+008
7.7019e+010
4.3250e+011
3.4341e+012
2.1902e+012
1.3748e+012
3.4431e+012
1.2779e+012
1 .3748e+012

3 .6568e+012
7 .3317e+012
1. 6466e+013
2 1032e+012
1. 5708e+013
8. 0269e+012
3 .5605e+012

3 .7230e+012
6. 3746e+011
9. 3994e+012
2. 6681e+012
7. 8614e+012
5 9653e+013
8. 3971e+010
2 .2462e+011
4 .9751e+012
1. 3032e+011
3 .0759e+011
2. 5869e+011

UCi/cm3

3. 8300e+000
2. 6920e+002
8. 6540e+000
1. 9862e+001
6 .0740e-002
6. 4540e-003
1. 0370e-002
2 .5590e+000

1.4370e+001
1. 1410e+002
7.2770e+001
4. 5680e+001
1. 1440e+002
4. 2460e+001
4 5680e+001
1 .2150e+002
2. 4360e+002
5 4710e+002
6 .9880e+001

5. 2190e+002
2. 6670e+002
1.1830e+002
1. 2370e+002
2. 1180e+001
3.1230e+002
8. 8650e+001
2.6120e+002
1. 9820e+003
2. 7900e+000
7.4630e+000
1. 6530e+002
4 .3300e+000
1. 0220e+001
8. 5950e-+000

Ba/cm3

1 .4171e+005
9. 9604e+006
3 .2020e+005
7 .3489e+005

2 .2474e+003

2 3880e+002
3 .8369e+002
9 .4683e+004

5. 3169e+005
4. 2217e+006
2. 6925e+006
1. 6902e+006
4. 2328e+006
1. 5710e+006
1. 6902e+006
4. 4955e+006
9. 0132e+006
2.0243e+007
2 .5856e+006

1. 9310e+007
9. 8679e+006
4. 3771e+006
4. 5769e+006
7. 8366e+005
1. 1555e+007
3 2800e+006
9. 6644e+006
7 3334e+007
1. 0323e+005
2. 7613e+005
6 1161e+006
1. 6021e+005
3 .7814e+005
3 .1802e+005

S.

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Energy Activity
MeV photons/sec

0.015

0.05

3 .729e+08
6. 925e+ll
6. 891e+13
1. 802e+12
7. 843e+12

Fluence Rate
MeV/cm2 /sec
No Buildup

0. 000e+00
0. 000e+00

2.885e-193
2 .230e-94
9.348e-58

Results
Fluence Rate
MeV/cm 2 !sec
With Buildup

4.102e-26
1. 199e-22
2. 638e-20
1.829e-21
2.502e-20

Exposure Rate
mR/hr

No Buildup
0 . 000e+00
0.000e+00
2.860e-195
9. 862e-97
2 .490e-60

Exposure Rate
mR/hr

With BuilduP
3.518e-27
4.152e-24
2.614e-22
8.090e-24
6. 933e-23
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stv
/se

0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0
4.0

TOTALS:

2 036e+12
7 915e+12
8 893e+12
1 .069e+13
6. 619e+13
5. 156e+13
2. 365e+14
5. 068e+14
3.712e+14
3 . 682e+14
2 .442e+14
2 .374e+14
4. 550e+13
7.644e+10
1. 215e+09

2.236e+15

Fluence Rate
MeV/cm2 /sec
No Buildup
3. 016e-42
2 731e-28
7. 161e-23
2. 081e-17
4. 354e-14
3. 172e-11
1. 211e-08
6. 776e-07
6. 398e-06
3 00le-04
3. 387e-03
3 .765e-01
1 .356e+00
7 .460e-02
9. 072e-03

1.820e+00

Fluence Rate
MeV/cm2 /sec
With Buildup
4. 848e-20
4. 485e-19
2 .329e-18
2 .198e-14

5 .755e-11
2. 807e-08
6. 215e-06
2. 170e-04
1 369e-03
3 .465e-02
2. 431e-01
1. 246e+01
2. 846e+01
8. 929e-01
7.746e-02

4.217e+01

Exposure Rate
mR/hr

No Buildup
5.99!e-45
4. 322e-31
1 .096e-25

3 .427e-20

7 . 684e-17
6 017e-14
2. 360e-11
1. 330e-09
1 .249e-08
5. 707e-07
6 .244e-06
6 335e-04
2 . 097e-03
1. 012e-04
1. 122e-05

2.849e-03

Exposure Rate
mR/hr

With Buildup
9 .630e-23
7 .098e-22

3 .564e-21
3 620e-17
1. 016e-13
5. 324e-11
1. 211e-08
4 .260e-07

2. 672e-06
6. 591e-05
4. 481e-04
2. 096e-02
4. 401e-02
1. 211e-03
9. 582e-05

6.680e-02

0
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DOS File:
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ime:

uration:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
1CS8.MS5 EC-RADN- 1 12 9

August 28, 2005 Page 422

2:18:25 PM
00:00:41

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 8 hour

Geometry: 7 - Cylinder Volume - Side Shields

[4) Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
x y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

#1
0

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices40 Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1. 0990e-003
8. 8263e+002
1. 5081e+001
8 .3052e+002
1. 9311e+001
1.5228e+001
1. 6301e+00i
2.8682e-001
1. 6830e-002
3. 1879e-001
1. 7204e-001
1. 2397e+003
3. 8899e+002
9. 3302e+002
6 .7288e+003
2 .6534e+003
1 .1014e+004

2. 8413e+001
5.8999e-+ 003
1. 0054e+002
1. 8725e+000
2 .0613e-001
1 .0022e+002

8 .2808e+000

Library : Grove
becquerels gCi/cm

3

4.0661e+007 1.3510e-003
3.2657e+013 1.0851e+003
5.5800e+0!i 1.8540e+001
3.0729e+013 1.0210e+003
7.1451e+01l 2.3740e+001
5.6342e+011 1.8720e+001
6.0315e+011 2.0040e+001
1.0612e+010 3.5260e-001
6.2271e+008 2.0690e-002
1.1795e+010 3..9190e-001
6.3656e+009 2.1150e-001
4.5868e+013 1.5240e+003
1.4393e+013 4.7820e+002
3.4522e+013 1.1470e+003
2.4896e+014 8.2720e+003
9.8177e+013 3.2620e+003
4.0752e+014 1.3540e+004
1.0513e+012 3.4930e+001
2.1830e+014 7.2530e+003
3.7200e+012 1.2360e+002
6.9284e+010 2.3020e+000
7.6266e+009 2.5340e-001
3.7080e+012 1.2320e+002
3.0639e+011 1.0180e+001

Ba/cm3

4.9987e+001
4 .0147e+007

6. 8598e+005
3. 7777e+007
8 .7838e+005
6. 9264e+005
7 .4148e+005
1. 3046e+004
7. 6553e+002
1.4500e+004
7.8255e+003
5.6388e+007
1.7693e+007
4.2439e+007
3 .0606e+008

1 .2069e+008
5. 0098e+008
1. 2924e+006
2. 6836e+008
4. 5732e+006
8. 5174e+004
9. 3758e+003
4. 5584e+006
3..7666e+005



Fcgf ormati2n Only
DOS File: 1CS8.MS5
Run Date: August 28, 2005
Run Time: 2:18:25 PM
Duration: 00:00:41

MW
Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3.0675e+000
2.0751e+002
7.0810e+000
1.6068e+001
4.9172e-002
5.2272e-003
8.3947e-003
2.0710e+000
1.1559e+001
9.2083e+001
5.6388e+001
3.6963e+001
9.2325e+001
1 .8408e+001

3 .6963e+001

9. 5498e+001
1.0379e+002
4 .4186e+002
5. 6567e+001
3 .1553e+002

7. 7602e+001
9. 3790e+001
9. 9240e+001
1 7147e+001
1.5976e+002
7. 1623e+001
1. 9279e+002
1. 5488e+003
4.5626e+000
6. 3326e+000
1. 3048e+002
2. 6640e+000
8. 2564e-002
5. 9048e+000

becquerels
1. 1350e+011
7.6778e+012
2. 6200e+011
5. 9452e+011
1. 8194e+009
1. 9341e+008
3. 1060e+008
7. 6628e+010
4. 2768e+011
3 .4071e+012
2 .0863e+012

1. 3676e+012
3 .4160e+012
6. 8110e+011
1. 3676e+012
3. 5334e+012
3. 8404e+012
1.6349e+013
2.0930e+012
1 1675e+013
2. 8713e+012
3. 4702e+012
3. 6719e+012
6.3445e+011
5. 9111e+012
2. 6501e+012
7.1331e+012
5. 7305e+013
1. 6882e+011
2. 3431e+011
4. 8276e+012
9. 8569e+010
3. 0549e+009
2. 1848e+011

UCi/cm3

3 .7710e+000
2. 5510e+002
8. 7050e+000
1. 9753e+001
6. 0450e-002
6. 4260e-003
1.0320e-002
2.5460e+000
1.4210e+001
1.1320e+002
6.9320e+001
4.5440e+001
1.1350e+002
2.2630e+001
4.5440e+001
1.1740e+002
1.2760e+002
5 .4320e+002
6.9540e+001
3. 8790e+002
9. 5400e+001
1 .1530e+002
1 .2200e+002
2.1080e+001
1.9640e+002
8.8050e+001
2.3700e+002
1.9040e+003
5. 6090e+000
7 .7850e+000
1. 6040e+002
3 .2750e+000
1. 0150e-001
7 .2590e+000

EC-RA DN- 129
Page 423

Ba/ cm
3

1 .3953e+005
9. 4387e+006
3 .2209e+005

7 .3088e+005
2 .2367e+003
2. 3776e+002
3 .8184e+002

9. 4202e+004
5 .2577e+005
4. 1885e+006
2 .5648e+006

1. 6813e+006
4. 1995e+006
8.3731e+005
1 .6813e+006

4 .3438e+006
4. 7212e+006
2 .0098e+007

2. 5730e+006
1. 4352e+007
3 .5298e+006

4 .2661e+006
4. 5140e+006
7. 7996e+005
7 .2668e+006
3 .2578e+006
8..7690e+006
7 .0448e+007

2. 0753e+005
2. 8805e+005
5. 9348e+006
1. 2117e+005
3 .7555e+003
2. 6858e+005

00

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Energy Activity
MeV photons/sec

0.015

0.05

3. 422e+08
6. 742e+ii
6.472e+13
1.738e+12
7 .534e+12

Fluence Rate
MeV/cm2/sec

No Buildup
0 . 000e+00
0.000e+00

2.710e-193
2.151e-94
8.981e-58

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup
3 .764e-26
1.167e-22
2. 477e-20
1.764e-21
2, 5OOe-20

Exuosure Rate
mR/hr

No BuilduD
0.000e+00
0. 000e+00

2.686e-195
9. 513e-97
2. 392e-60

Exposure Rate
mR /hr

With Buildup
3.229e-27
4.042e-24
2.455e-22
7.803e-24
6.660e-23



FoxaformatiQL2 Only
DOS File: ICS8.MS5
Run Date: August 28,
Run Time: 2:18:25 PM
Duration: 00:00:41

e Activity
___ ohotons/sec

2005
EC-RADN- 1129

Page 424

0.06
0 .8
0.1
0.15
0.2
0o3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

1. 999e+12
7 .745e+12
8 .428e+12

8 . 493e+12
6 .050e+13

4.401e+13
2 . 208e+14
4 188e+14
2. 411e+1 4

2 206e+14
1. 548e+1 4

1. 524e+14
2. 774e+13
1. 346e+11
2 . 002e+08

1. 642e+15

Fluence Rate
MeV/cm 2 /sec
No Buildup
2. 961e-42
2. 673e-28
6. 786e-23
1. 653e-17
3 979e-14
2 .708e-11
1. 131e-08
5 . 600e-07
4. 156e-06
1. 797e-04
2. 148e-03
2 .417e-01

8. 268e-01
1. 313e-01
1. 495e-03

1. 204e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup

4.760e-20
4.389e-19
2.208e-18
1 .746e-14
5 .260e-11
2 396e-08
5 .802e-06

1. 793e-04
8. 894e-04
2. 076e-02
1. 54!e-01
7 . 999e+00
1. 736e+01
1. 572e+00
1. 276e-02

2.712e+01

Exposure Rate
m.R/hr

No Buildup
5. 882e-45
4. 229e-31
1. 038e-25
2. 723e-20
7. 023e-17
5. 136e-14
2 .204e-l1
1 .099e-09

8 113e-09
3. 419e-07
3. 959e-06
4 .067e-04

1 .278e-03
1. 782e-04
1. 849e-06

1.869e-03

Exposure Rate
mR/hr

With Buildup
9. 455e-23
6. 945e-22
3. 377e-21
2. 876e-17
9 .284e-14
4 .545e-1i

1. 131e-08
3. 520e-07
1. 736e-06
3. 948e-05
2. 841e-04
1. 346e-02
2.684e-02
2. 132e-03
1. 579e-05

4. 277e-02

U
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DOS File:
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uration:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
lCSI6.MS5 EC-RADN- 1129
August 28, 2005 Page 425

2:12:11 PM
00:00 :36

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 16 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

#1

Dose Points
x Y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

Shields

0

Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

S. Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1. 0916e-003
8. 7417e+002
2. 6721e-001
8. 0791e+002
1. 8994e+001
1. 2747e+001
1. 6131e+001
2. 8365e-001
1. 6667e-002
3. 1472e-001
1 .7042e-001
1 .2275e+003
3 .7849e+002
9 .2407e+002
6 .4790e+003
1 .7123e+003
8. 3540e+003
5. 0384e-002
2 .5249e+003
1. 9197e+002
4. 5219e-001
5. 5948e-003
9. 1268e+001
8 .2076e+000

Library : Grove
becauerels UCi/cm 3

4.0391e+007 1.3420e-003
3.2344e+013 1.0747e+003
9.8870e+009 3.2850e-001
2.9893e+013 9.9320e+002
7.0277e+011 2.3350e+001
4.7162e+011 1.5670e+001
5.9683e+011 1.9830e+001
1.0495e+010 3.4870e-001
6.1669e+008 2.0490e-002
1.1645e+010 3.8690e-001
6.3054e+009 2.0950e-001
4.5417e+013 1.5090e+003
1.4004e+013 4.6530e+002
3.4190e+013 1.1360e+003
2.3972e+014 7.9650e+003
6.3355e+013 2.1050e+003
3.0910e+014 1.0270e+004
1.8642e+009 6.1940e-002
9.3422e+013 3.1040e+003
7.1030e+012 .2.3600e+002
1.6731e+010 5.5590e-001
2.0701e+008 6.8780e-0031
3.3769e+012 1.1 2 20e+002
3.0368e+011 1.0090e+001

Ba/cm3

4.9654e+001
3 .9762e+007
1. 2155e+004
3 .6748e+007

8. 6395e+005
5 .7979e+005
7. 3371e+005
1. 2902e+004
7 5813e+002
1. 4315e+004
7. 7515e+003
5. 5833e+007
1. 7216e+007
4. 2032e+007
2. 9470e+008
7 .7885e+007
3 .7999e+008
2. 2918e+003
1. 1485e+008
8 .7320e+006
2. 0568e+004
2 .5449e+002

4. 1514e+006
3. 7333e+005



FoPa• ormatic2i Only
DOS File: ICS16.MS5

:Run Date: August 28, 2005
Run Time: 2:12:11 PM
Duration: 00:00:36

Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.9747e+000
1. 628e+002
7 1282e+000
1. 5900e+001
4. 8701e-002
5. 1824e-003
8 .3134e-003
2. 0507e+000
1. 1307e+001
9.0703e+001
4.9229e+001
3.6580e+001
9.0943e+001
5.2288e+000
3.6580e+001
8.9072e+001
2.8479e+001
4.3552e+002
5.6022e+001
1.7432e+002
9 .9321e+000

8. 8665e+001
9 .6067e+001

1. 6976e+001
9 .6637e+001

7. 0533e+001
1. 5870e+002
1.4284e+003
8 8014e+000
6. 6385e+000
4. 7790e+001
1.5236e+000
8.1425e+000
4. 2120e+000

beccuerels
1. 1007e+011
6. 8923e+012
2. 6374e+011
5. 8829e+011
1 .8019e+009

1. 9175e+008
3. 0759e+008
7.5875e+010
4.1835e+011
3 .3560e+012
1. 8215e+012
1.3535e+012
3 .3649e+012
1 .9347e+0l1
1 .3535e+012
3. 2957e+012
1. 0537e+012
1. 6114e+013
2. 0728e+012
6. 4498e+012
3 .6749e+011
3 .2806e+012

3.5545e+012
6. 2813e+011
3. 5756e+012
2 .6097e+012

5. 8720e+012
5.2851e+013
3.2565e+011
2.4562e+011
1.7682e+012
5.6372e+010
3.0127e+01!
1.5584e+011

UCi/cm 3

3. 6570e+000
2. 2900e+002
8. 7630e+000
1. 9546e+001
5. 9870e-002
6. 3710e-003
1.0220e-002
2. 5210e+000
1. 3900e+001
1. 1151e+002
6. 0520e+001
4 .4970e+001
1. 1180e+002
6. 4280e+000
4. 4970e+001
1. 0950e+002
3 .5010e+001

5. 3540e+002
6.8870e+001
2.1430e+002
1. 2210e+001
1. 0900e+002
1 .1810e+002

2.0870e+001
1. 1880e+002
8 6710e+001
1- 9510e+002
1 .7560e+003
1.0820e+001
8 .1610e+000

5. 8750e+001
1. 8730e+000
1. 00!0e+001
5. 1780e+000

EC.RADN-1
12 9
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Ba/cm3

1.3531e+005
8.4730e+006
3.2423e+005
7.2322e+005
2.2152e+003
2.3573e+002
3.7814e+002
9.3277e+004
5.1430e+005
4.1257e+006
2.2392e+006
1.6639e+006
4.1366e+006
2.3784e+005
1. 6639e+006
4. 0515e+006
1. 2954e+006
1. 9810e+007
2. 5482e+006
7. 9291e+006
4. 5177e+005
4. 0330e+006
4. 3697e+006
7. 7219e+005
4. 3956e+006
3.2083e+006
7.2187e+006
6.4972e+007
4. 0034e+005
3. 0196e+005
2.1738e+006
6. 9301e+004
3. 7037e+005
1. 9159e+005

0m

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercry
MeV

0.015

0.05

Activity
photons/sec

3. 008e+08
6.417e+11
5.949e+13
1.660e+12
6. 949e+12

Fluence Rate
MeV/cm2 /sec
No Buildup
0. 000e+00
0. 000e+00

2.491e-193
2. 055e-94
8.283e-58

Results
Fluence Rate
MeV/cm2 //sec
With Buildup

3.309e-26
1.111e-22
2.277e-20
1.685e-21
2.306e-20

Exposure Rate
mR /hr

No Buildup
0. 000e+00
0. 000e+00
2.469e-195
9 .088e-97
2 .207e-60

Exposure Rate
mRm/mhr

With Buildup
2. 838e-27
3.848e-24
2.257e-22
7 .454e-24
6. 143e-23



F(PgIformati~n Only
DOS File: lCSI6.MS5
Run Date: August 28,
Run Time: 2:12:11 PM
Duration: 00:00:36

a Activity
MeVj photons/sec

0.06
0 .08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0
4.0

1. 927e+12
7. 422e+12
7 . 583e+12
7 . 899e+12
5 343e+13
3 .720e+13

2. 051e+1 4

3. 139e+14
1. 912e+1 4

1. 644e+14
8. 581e+13
7 709e+13
1 269e+13
2. 530e+l1
5. 434e+06

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
2. 856e-42
2. 561e-28
6. 106e-23
1. 538e-17
3 .514e-14

2. 288e-11
1. 050e-08
4. 198e-07
3 .295e-06

1. 340e-04
1. 191e-03
1 .222e-01

3.783e-01
2 .469e-01
4 .057e-05

7.488e-01

Fluence Rate
MeV/cm 2 /sec
With BuilduP
4. 590e-20
4 .206e-19

1. 986e-18
1. 624e-14
4. 645e-I1
2. 025e-08
5 .389e-06

1 .344e-04

7. 052e-04
1. 547e-02
8. 543e-02
4 .045e+00

7 .941e+00

2. 955e+00
3. 464e-04

1.504e+01

Exposure Rate
mR/hr

No Buildup
5,672e-45
4. 053e-31
9.341e-26
2.532e-20
6.203e-17
4.341e-14
2.047e-11
8.240e-10
6.432e-09
2.549e-07
2.195e-06
2. 056e-04
5.850e-04
3 .350e-04
5.019e-08

1.128e-03

EC-RA ON- 1129
Page 427

Exposure Rate
mR/hr

With Buildup
9. 18e-23
6. 655e-22
3. 039e-21
2. 675e-17
8 .199e-14

3 .841e-li

1 .050e-08

2. 639e-07
1. 376e-06
2. 943e-05
1. 575e-04
6. 806e-03
1. 228e-02
4 . 009e-03
4. 285e-07

2o.328e-02TOTALS: 1.235e+15

0



For Information Only
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
ICS24.MS5 EC-RADN- 1129
August 28, 2005 Page 428
2:13:54 PM
00: 00:39

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 24 hour

Geometry: 7 - Cylinder Volume - Side Shields

7

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
x Y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

# 1

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

1
z

p. Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1.0843e-003
8. 6570e+002
4. 7367e-003
7. 8570e+002
1. 8677e+001
1. 0672e+001
1 .5968e+001

2 .8047e-001

1. 6505e-002
3. 1065e-001
1. 6871e-001
1. 2145e+003
3. 6824e+002
9. 1512e+002
6. 2383e+003
1.5740e+003
6. 3399e+003
8. 9316e-005
1 .0811e+003
2. 6852e+002
1. 0924e-001
1. 5187e-004
8. 3052e+001
8. 12 30e+000

beccuerels
4. 0120e+007
3 .2031e+013
1. 7526e+008
2. 9071e+013
6 .9103e+011

3. 9488e+011
5. 9081e+011
1. 0378e+010
6 .1067e+008

1. 1494e+010
6. 2422e+009
4. 4935e+013
1. 3625e+013
3. 3859e+013
2. 3082e+014
5. 8238e+013
2. 3458e+014
3. 3047e-006
3 .9999e+013

9.9351e+012
4.0421e+009
5.6192e+006
3.0729e+012
3.0055e+011

UCi/cm3

1. 3330e-003
1 .0643e+003

5. 8230e-003
9. 6590e+002
2 .2960e+001

1. 3120e+001
1. 9630e+001
3 .4480e-001

2. 0290e-002
3 .8190e-001

2. 0740e-001
1 .4930e+003
4. 5270e+002
1 .1250e+003

7. 6690e+003
1. 9350e+003
7. 7940e+003
1. 0980e-004
1. 3290e+003
3. 3010e+002
1 .3430e-001
1.86770e-004
1. 0210e+002
9 .9860e+000

Ba/cm 3

4.9321e+001
3.9377e+007
2.1545e+002
3.5738e+007
8.4952e+005
4.8544e+005
7.2631e+005
1.2758e+004
7.5073e+002
1.4130e+004
7.6738e+003
5. 5241e+007
1. 6750e+007
4. 1625e+007
2. 8375e+008
7. 1595e+007
2 .8838e+008

4 .0626e+000

4. 9173e+007
1. 2214e+007
4. 9691e+003
6. 9079e+000
3. 7777e+006
3 .6948e+005

.It
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Duration:ID9 00:00:39

Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2. 8845e+000
1. 6724e+002
7. 1371e+000
1. 5739e+001
4. 8229e-002
5. 1369e-003
8. 2401e-003
2. 0312e+000
1. 1055e+001
8 .9324e+001

4. 2104e+001
3. 6206e+001
8. 9560e+001
1. 4853e+000
3 .6206e+001

8. 3052e+001
7. 8131e+000
4 .2933e+002
5. 5477e+001
9. 6311e+001
1 .2706e+000
8.3296e+001
9. 2732e+001
1. 6814e+001
7. 0981e+001
6. 9395e+001
1. 3064e+002
1. 3178e+003
1. 2625e+001
6 .7654e+000
1.2706e+001
8.7119e-001
8.0376e+000
3.0048e+000

beccuerels
1 .0672e+011

6. 1880e+012
2 .6407e+011
5. 8236e+011
1 .7845e+009
1 .9006e+008

3. 0489e+008
7.5153e+010
4. 0902e+011
3 .3050e+012
1. 5578e+012
1. 3396e+012
3 .3137e+012

5 .4958e+010
1. 3396e+012
3 .0729e+012
2. 8908e+011
1. 5885e+013
2.0526e+012
3 .5635e+012
4 .7012e+010
3. 0820e+012
3. 4311e+012
6. 2211e+011
2. 6263e+012
2.5676e+012
4.8336e+012
4. 8758e+013
4 .6711e+011
2. 5032e+011
4.7012e+011
3.2234e+010
2.9739e+011
1.1118e+011

UCi/cm3

3. 5460e+000
2 .0560e+002

8 7740e+000
1. 9349e+001
5.9290e-002
6 3150e-003
1. 0130e-002
2. 4970e+000
1. 3590e+001
1. 0981e+002
5. 1760e+001
4. 4510e+001
1. 1010e+002
1. 8260e+000
4 .4510e+001
1. 0210e+002
9. 6050e+000
5. 2780e+002
6. 8200e+001
1 .1840e+002

1 .5620e+000
1.0240e+002
1. 1400e+002
2.0670e+001
8. 7260e÷001
8. 5310e+001
1. 6060e+002
1. 6200e+003
1. 5520e+001
8 3170e+000
1.5620e+001
1. 0710e+000
9 .8810e+000

3. 6940e+000

Ba/ cm3

1 .3120e+005

7 .6072e+006
3 .2464e+005
7. 1592e+005
2 .1937e+003

2 .3366e+002
3 .7481e+002
9. 2389e+004
5. 0283e+005
4. 0630e+006
1. 9151e+006
1 .6469e+006

4. 0737e+006
6. 7562e+004
1. 6469e+006
3. 7777e+006
3.5539e+005
1. 9529e+007
2. 5234e+006
4. 3808e+006
5. 7794e+004
3 .7888e+006

4. 2180e+006
7.6479e+005
3 .2286e+006
3 .1565e+006

5. 9422e+006
5.9940e+007
5 .7424e+005.

3. 0773e+005
5. 7794e+005
3. 9627e+004
3 .6560e+005

1. 3668e+005

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

EnercTy Activity
MeV photons/sec

0.015 2.758e+08

# 20 6.115e+ 
ii

5.530e+13

1.594e+12
.05 6.412e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 .000e+00

0 .000e+00

2.316e-193
1.973e-94
7 .643e-58

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

3. 034e-26
1. 058e-22
2.117e-20
1.618e-21
2.128e-20

Exposure Rate
mR/hr

No Buildup
0 .000e+00

0. 000e+00
2.295e-195
8.726e-97
2. 036e-60

Exposure Rate
mR/hr

With Buildup
2 .603e-27

3. 666e-24
2 .098e-22

7.158e-24
5 . 668e-23
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0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1 . 8 6 0e+12
7 .119e+12

6 .835e+12
7. 5 3 5e+12
4 .836e+13
3 .396e+13

1. 945e+14
2. 432e+14
1. 811e+14
1 .4 7 3e+14
5 . 834e+13
4. 764e+13
6 611e412
3 . 538e+11
1 .4 7 5e+05

Fluence Rate
MeV/cm 2 /sec
No Buildup

2 .756e-42
2. 457e-28
5 . 503e-23
1 467e-17
3. 180e-14
2. 090e-l1
9. 960e-09
3 .252e-07
3. 121e-06
1. 200e-04
8. 094e-04
7 554e-02
1. 970e-01
3 .453e-01
1. 101e-06

6.187e-01

Fluence Rate
MeV/cm 2 /sec

With Buildup
4. 430e-20
4 .034e-19

1. 790e-18
1. 549e-14
4 .204e-11
1 .849e-08

5. l10e-06
1. 042e-04
6. 679e-04
1. 386e-02
5. 808e-02
2. 500e+00
4 136e+00
4. 132e+00
9. 402e-06

1.084e+01

Exposure Rate
mR/hr

No Builduo
5. 474e-45
3. 888e-31
8 .420e-26

2 .416e-20
5 613e-17
3 .964e-14

1. 941e-11
6 383e-10
6. 092e-09
2 .283e-07
1 .492e-06
1. 271e-04
3. 047e-04
4. 684e-04
1. 362e-09

9.019e-04

Exposure Rate
mR/hr

With Buildup
8 .799e-23

6 384e-22
2. 739e-21
2. 551e-17
7. 420e-14
3 .507e-11

9 .957e-09

2. 044e-07
1. 304e-06
2 .637e-05

1. 071e-04
4. 206e-03
6 396e-03
5 606e-03
1. 163e-08

1.634e-02TOTALS: 1.049e+15

A,
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1
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00:00:36

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 48 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
x Y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

#1

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35.
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

S. Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1 .0615e-003
8 .4108e+002
2 .6372e-008

7. 2274e+002
1. 7757e+001
6. 2610e+000
1 .5472e+001
2. 7128e-001
1. 6033e-002
2. 9878e-001
1. 6383e-001
1. 1787e+003
3. 3920e+002
8. 8909e+002
5. 5647e+003
1. 2348e+003
2.7673e+003
4.9799e-013
8.4760e+001
4.2559e+002
1.5390e-003
3.0374e-009
6.2716e+001
7.8855e+000

becquerels
3. 9277e+007
3.1120e+013
9 .7575e+002
2.6741e+013
6. 5702e+011
2. 3166e+011
5. 7245e+011
1. 0037e+010
5. 9322e+008
1. 1055e+010
6. 0616e+009
4 .3611e+013
1. 2551e+013
3 .2896e+013
2. 0590e+01 4

4. 5688e+013
1 0239e+014
1 8426e-002
3 .1361e+01 2

1. 5747e+013
5. 6944e+007
1 .1238e+002

2. 3205e+012
2.9176e+011

aCi/cm3

1.3050e-003
1. 0340e+003
3 .2420e-008
8. 8850e+002
2. 1830e+001
7. 6970e+000
1. 9020e+001
3. 3350e-001
1. 9710e-002
3. 6730e-001
2. 0140e-001
1. 4490e+003
4. 1700e+002
1. 0930e+003
6 .8410e+003

1. 5180e+003
3 .4020e+003
6. 1220e-013
1.0420e+002
5 .2320e+002
1. 8920e-003
3 .7340e-009
7 .7100e+001
9. 6940e+000

Bmcm3

4.8285e+001
3. 8257e+007
1. 1995e-003
3. 2875e+007
8.0771e+005
2. 8479e+005
7. 0374e+005
1. 2339e+004
7 .2927e+002

1. 3590e+004
7 .4518e+003
5. 3613e+007
1.5429e+007
4.0441e+007
2. 5312e+008
5 .6166e+007

1. 2587e+008
2 .2651e-008
3 .8554e+006

1. 9358e+007
7. 0004e+001
1. 3816e-004
2. 8527e+006
3 .5868e+005
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Nuclid
Nd-147

Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99rr
Te-127
Te-127
Te-129
Te-129

MS5
30, 2005

4 PM
36

EC-RADN- 1129
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re

m'i

curies
2. 6307e+000
1. 2104e+002
6 .9915e+000
1. 5250e+001
4. 6846e-002
5. 0002e-003
8 .0002e-003
1.9726e+000
1. 0347e+001
8 .5187e+001

2 .5672e+001
3. 5100e+001
8. 5411e+001
3. 4034e-002
3. 5100e+001
6. 7377e+001
1.613le-001
4 .136e+002
5. 3874e+001
1. 6236e+001
2. 6640e-003
6 .4180e+001
7. 9880e+001
1. 6309e+001
5. 7323e+001
6. 6035e+001
7. 2876e+001
1. 0347e+003
2. 1857e+001
6. 7117e+000
1. 4325e-001
1. 630!e-001
7.7228e+000
1. 0908e+000

beccuerels
9.7335e+010
4. 4785e+012
2. 5869e+011
5. 6426e+011
1. 7333e+009
1 .8501e+008

2. 9601e+008
7. 2986e+010
3. 8284e+011
3 .1519e+012
9 .4987e+011

1 .2987e+012
3 .1602e+012

1. 2593e+009
1. 2987e+012
2 .4930e+012
5. 9683e+009
1.5220e+013
1. 9933e+012
6 0074e+011
9. 8569e+007
2. 3747e+012
2 .9556e+012

6. 0345e+011
2. 1210e+012
2. 4433e+012
2 .6964e+012

3. 8284e+013
8. 0871e+011
2 .4833e+011
5. 3001e+009
6. 0315e+009
2. 8574e+011
4. 0360e+010

UCi /cm 3

3 .2340e+000
1. 4880e+002
8 5950e+000
1. 8748e+001
5. 7590e-002
6,1470e-003
9. 8350e-003
2. 4250e+000
1 .2720e+001
1 .0472e+002
3. 1560e+001
4 3150e+001
1. 0500e+002
4. 1840e-002
4.3150e+001
8. 2830e+001
1. 9830e-001
5. 0570e+002
6. 6230e+001
1. 9960e+001
3 .2750e-003
7 .8900e+001

9. 8200e+001
2. 0050e+001
7 .0470e+001
8. 1180e+001
8. 9590e+001
1. 2720e+003
2.6870e+001
8 .2510e+000

1. 7610e-001
2. 0040e-001
9. 4940e+000
1 .3410e+000

Ba/cm3

1 .1966e+005
5. 5056e+006
3. 1802e+005
6. 9368e+005
2. 1308e+003
2. 2744e+002
3. 6390e+002
8. 9725e+004
4. 7064e+005
3. 8748e+006
1. 1677e+006
1. 5965e+006
3. 8850e+006
1. 5481e+003
1. 5965e+006
3. 0647e+006
7. 3371e+003
1. 8711e+007
2 .4505e+006
7. 3852e+005
1 .2117e+002
2. 9193e+006
3. 6334e+006
7. 4185e+005
2. 6074e+006
3. 0037e+006
3. 3148e+006
4.7064e+007
9. 9419e+005
3 .0529e+005
6. 5157e+003
7. 4148e+003
3. 5128e+005
4. 9617e+004

-e -. )±±m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Energy/ Activity
MeV photons/sec

0.015

5
2.443e+08
5.204e+11
4. 539e+13
1.434e+12
5. 036e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0 .000e+00

0 .000e+00

1.901e-193
1.775e-9 4

6. 003e-58

Results
Fluence Rate
MeV/cm 2 /sec
With Buildu_

2.687e-26
9.008e-23
1. 737e-20
1.456e-21
1.671e-20

Exposure Rate
mR /hr

No Buildup
0. O00e+00
0.000e+00
1.884e-195
7.850e-97
1.599e-60

Exposure Rate
mRh/hr

With Buildup
2. 305e-27
3. 120e-24
1 .722e-22

6. 439e-24
4.452e-23
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etv
/sec

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8

1.0
1.5
2.0
3.0
4.0

1. 680e+1 2

6 .306e+12
5. 032e+12
6 .433e+12
3 .750e+13
2. 942e+13
1. 712e+14
1 216e+14
1. 579e+14
1. 183e+14
3 .376e+13
2 .775e+13
2 . 097e+12
5. 607e+li
2 .950e+00

Fluence Rate
MeV/cm 2 /sec
No Buildup
2. 489e-42
2 .176e-28
4. 052e-23
1 .252e-17
2 466e-14
1. 8lOe-ll
8 .768e-09
1. 626e-07
2 .722e-06

9 .637e-05

4 .684e-04

4. 400e-02
6. 248e-02
5. 472e-01
2. 202e-11

6.543e-01

Fluence Rate
MeV/cm 2 /sec

With Buildup
4. OOOe-20
3. 573e-19
1. 318e-18
1 .323e-14

3. 260e-11
1. 602e-08
4 .498e-06

5. 207e-05
5. 825e-04
1. 113e-02
3 .361e-02
1 .456e+00

1. 312e+00
6. 550e+00
1. 880e-10

9. 363e+00

Exposure Rate
mR/hr

No Buildup
4.943e-45
3 .444e-31

6. 199e-26
2. 062e-20
4 353e-17
3 .434e-14
1 .708e-11
3. 191e-10
5 313e-09
1. 833e-07
8. 633e-07
7 .402e-05
9 .661e-05
7. 424e-04
2.725e-14

9.141e-04

Exposure Rate
mR/hr

With Buildup
7 946e-23
5. 655e-22
2. 017e-21
2. 178e-17
5. 754e-14
3. 038e-11
8. 765e-09
1. 022e-07
1. 137e-06
2. 117e-05
6. 195e-05
2 .450e-03
2 .028e-03

8. 886e-03
2. 326e-13

1.345e-02TOTALS: 7.719e+14

s.

*I*-
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 96 hour

Geometry: 7 - Cylinder Volume - Side Shields

I
v

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
x Y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

#1

0

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm' Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

-1

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1.0176e-003
7.9337e+002

6.1146e+002
1. 6057e+001
2. 1548e+000
1. 4520e+001
2. 5371e-001
1. 5114e-002
2. 7633e-001
1. 5439e-001
1. 1103e+003
2. 8788e+002
8. 3866e+002
4 .4227e+003

7.6130e+002
5. 2727e+002

5.2093e-001
5.3939e+002
3.0569e-007

3.5734e+001
7.4275e+000

Library : Grove
becauerels
3.7652e+007 1.2
2.9355e+013 9.7

2.2624e+013 7.5
5.9412e+011 1.9
7.9728e+010 2.6
5.3724e+011 1.7
9.3873e+009 3.1
5.5921e+008 1.8
1.0224e+010 3 .3
5.7125e+009 1.8
4.1083e+013 1.3
1.0651e+013 3.5
3.1030e+013 1.0
1.6364e+014 5.4
2.8168e+013 9.3
1.9509e+013 6.4

1.9274e+010 6.4
1.9957e+013 6.6
1.1311e+004 3.7

1.3222e+012 4.3
2.7482e+011 9.1

Ci /CM3

510e-003
533e+002

170e+002
740e+001
490e+000
850e+001
190e-001
580e-002
970e-001
980e-001
650e+003
390e+002
'310e+003
370e+003
590e+002

:820e+002

040e-001
310e+002

'580e-007

3930e+001
.310e+000

Bq/cm3

4.6287e+001
3.6087e+007

2.7813e+007
7. 3038e+005
9 .8013e+004
6. 6045e+005
1.1540,e+004
6. 8746e+002
1 .2569e+004
7. 0226e+003
5. 0505e+007
1. 3094e+007
3. 8147e+007
2. 0117e+008
3. 4628e+007
2. 3983e+007

2.3695e+004
2.4535e+007
1.3905e-002

1.6254e+006
3.3785e+005
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F" Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2 .1865e+000

6. 3367e+001
6. 3131e+000
1. 4312e+001
4 4202e-002
4. 7302e-003
7 .5463e-003

1 .8603e+000

9. 0617e+000
7 .7585e+001
9 .4522e+000
3 .2985e+001

7. 7789e+001
1 .7871e-005
3 .2985e+00!
4 .4341e+001
6. 8809e-005
3 .7752e+002
5. 0816e+001
4.6146e-001
1. 1705e-003
3 .6637e+001

5. 7551e+001
1. 5309e+001
5 .1686e+001

5. 9772e+001
2. 2679e+001
6. 3782e+002
3. 2969e+001
6.2244e+000
1.1901e-005
5.7047e-003
7.1290e+000
1.4365e-001

beccruerels
8 .0901e+010

2 .3446e+012
2. 3358e+011
5 .2955e+011
1. 6355e+009
1. 7502e+008
2. 7921e+008
6 .8832e+0!0

3. 3528e+011
2. 8706e+012
3 .4973e+011
1. 2204e+012
2. 8782e+012
6 .6124e+005

1. 2204e+012
1.6406e+012
2 5459e+006
1 .3968e+013
1. 8802e+012
1. 7074e+010
4. 3310e+002
1. 3556e+012
2 .1294e+012
5. 6643e+011
1.9124e+012
2 .2115e+012
8. 391le+011
2. 3599e+013
1. 2198e+012
2. 3030e+011
4. 4032e+005
2. 1107e+008
2. 6377e+011
5. 3152e+009

UCi/cm3

2. 6880e+000
7. 7900e+001
7. 7610e+000
1. 7595e+001
5. 4340e-002
5. 8150e-003
9.2770e-003
2.2870e+000
1. 1340e+001
9. 5378e+001
1 .1620e+001

4 .0550e+001

9. 5630e+001
2. 1970e-005
4 .0550e+001

5.4510e+001
8.4590e-005
4.6410e+002
6.2470e+001
5. 6730e-001
1. 4390e-008
4.5040e+001
7. 0750e+001
1.8820e+001
6. 3540e+001
7. 3480e+001
2. 7880e+001
7. 8410e+002
4. 0530e+001
7. 6520e+000
1. 4630e-005
7 .0130e-003
8 .7640e+000
1 .7660e-001

BQ/ cm'
9 .9456e+004

2 .8823e+006

2. 8716e+005
6. 5101e+005
2 .0106e+003

2 .1516e+002

3. 4325e+002
8. 4619e+004
4. 1218e+005
3. 5290e+006
4. 2994e+005
1. 5004e+006
3. 5333e+006
8 .1289e-001

1. 5004e+006
2. 0169e+006
3. 1298e+000
1. 7172e+007
2. 3114e+006
2. 0990e+004
5. 3243e-004
1. 6665e+006
2.6178e+006
6. 9634e+005
2. 3510e+006
2. 7188e+006
1. 0316e+006
2. 9012e+007
1.4996e+006
2.8312e+005
5.4131e-001
2.5948e+002
3.2427e+005
6.5342e+003

we

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

EnercrV Activity
MeV ohotons/sec

0.01 
50.2

0.05

2.250e+08
3.881e+ll
3. 185e+13
1. 217e+12
3 .107e.12

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0. 000e+00

1. 334e-193
1.506e-94
3. 704e-58

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
2.476e-26
6.717e-23
1.219e-20
1.235e-21
1.031e-20

Exposure Rate
mR/hr

No Buildup
0.000e+00
0 . 000e+00
1.322e-195
6.660e-97
9.867e-61

Exposure Rate
mR /hr

With Buildup
2. 123e-27
2 .327e-24

1.208e-22
5.463e-24
2.747e-23
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/sec

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

1.389e+12
4 .999e+12

2 . 778e+12
4 .792e+12
2.341e+13
2 .419e+13
1.356e+14
4 .369e+13
1. 260e+14
8 . 907e+13
2 301e+13
2 .519e+13

1. 136e+12
7 .106e+11

Fluence Rate
MeV/cm 2 /sec
No Buildup
2. 058e-42
1. 725e-28
2 .237e-23
9. 330e-18
1. 540e-14
1. 488e-11
6. 945e-09
5. 841e-08
2. 172e-06
7. 259e-05
3 .192e-04

3. 993e-02
3. 386e-02
6. 936e-01

7.677e-01

Fluence Rate
MeV/cm 2 /sec

With Buildup
3 308e-20
2. 833e-19
7. 276e-19
9. 854e-15
2. 035e-11
1. 317e-08
3. 563e-06
1. 871e-05
4 .648e-04

8 .382e-03
2 .291e-02

1. 322e+00
7. 109e-01
8 301e+00

1 .037e+01

Exposure Rate
mR/hr

No Buildup
4. 088e-45
2 730e-31
3. 422e-26
1. 536e-20
2 .718e-17
2. 823e-14
1 .353e-ll
1. 147e-10
4 .239e-09
1. 381e-07
5. 884e-07
6 .719e-05

5. 236e-05
9. 409e-04

1.061e-03

Exposure Rate
mR/hr

With Buildup
6. 571e-23
4 .483e-22

1 113e-21
1. 623e-17
3 .592e-14

2. 498e-11
6 .942e-09
3. 672e-08
9 .072e-07

1. 594e-05
4 .222e-05
2. 224e-03
1 .099e-03

1. 126e-02

1.464e-02TOTALS: 5.425e+14
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File Ref:
Date:

By: -
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 240 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

#1

Dose Points
x Y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

Shields

0

Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

0 Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-13 7m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nh-95

curies
8.9560e-004
6.6548e+002

3.7036e+002
1. 1860e+001
8. 7851e-002
1. 2015e+001
2. 0759e-001
1 .2682e-002
2.1873e-001
1. 2934e-001
9.2651e+002
1. 7595e+002
7. 0346e+002
2. 2150e+003
1. 7831e+002
3. 6475e+000

1.2096e-007
4.1811e+002

6.6116e+000
6.1789e+000

Library : Gr
beccruerels
3.3137e+007
2.4623e+013

1. 3703e+013
4 3882e+011
3 .2505e+009
4 .4454e+-01
7 .6808e+009

4. 6922e+008
8 .0932e+009

4 .7855e+009
3 .4281e+013
6. 5100e+012
2. 6028e+013
8. 1955e+013
6. 5973e+012
1 .3496e+011

4.4755e+003
1.5470e+013

2.4463e+011
2.2862e+011

ove
ACi /cm 3

1.1010e-003
8.1810e+002

4.5530e+002
1. 4580e+001
1 .0800e-001

1. 4770e+001
2. 5520e-001
1. 5590e-002
2 .6890e-001

1. 5900e-001
1. 1390e+003
2 .1630e+002

8 .6480e+002

2..7230e+003
2.1920e+002
4.4840e+000

1.4870e-007
5.1400e+002

8.1280e+000
7.5960e+000

BQ/cm 3

4.0737e+001
3.0270e+007

1. 6846e-+-007
5 .3946e+005

3. 9960e+003
5. 4649e+005
9. 4424e;003
5 .7683e+002
9. 9493e+003
5. 8830e+003
4 .2143e+007
8. 0031e+006
3. 1998e+007
1. 0075e+008
8. 1104e+006
1. 6591e+005

5.5019e-003
1.9018e+007

3.0074e+005
2.8105e+005
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ww Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1 .2568e+000
9. 0943e+000
4. 0404e+000
1 1843e+001
3 .7125e-002
3. 9826e-003
6. 3351e-003
1. 5602e+000
6 .0886e+000

5. 8584e+001
4 .7171e-001

2. 7380e+001
5. 8738e+001
2. 5884e-015
2. 7380e+001
1.2633e+001
5. 3370e-015
2 .9186e+002

4 .2641e+001
1. 0599e-005

6. 7784e+000
2. 4737e+001
1. 2527e+001
3 .8337e+001
4 .4332e+001
6. 8329e-001
1. 4943e+002
3. 9688e+001
4. 8676e+000

2.4452e-007
5.6079e+000
3.2830e-004

becq-uerels
4 .6500e+010

3 .3649e+011
1 .4949e+011

4. 3818e+011
1 .3736e+009
1 .4736e+008
2 .3440e+008
5. 7727e+010
2 .2528e+011
2. 1676e+012
1. 7453e+010
1.0131e+012
2. 1733e+012
9. 5769e-005
1.0131e+012
4.6741e+011
1. 9747e-004
1. 0799e+013
1. 5777e+012
3. 9217e+005

2. 5080e+011
9.1526e+011
4 .6350e+011
1. 4185e+012
1. 6403e+012
2. 5282e+010
5. 5289e+012
1. 4684e+012
1 .8010e+011

9.0472e+003
2.0749e+011
1.2147e+007

MCi/cm3

1 .5450e+000

1 .1180e+001

4.9670e+000
1. 4559e+001
4. 5640e-002
4. 8960e-003
7 .7880e-003
1. 9180e+000
7. 4850e+000
7. 2020e+001
5. 7990e-001
3 .3660e+001
7. 2210e+001
3. 1820e-015
3. 3660e+001
1.5530e+001
6. 5610e-015
3. 5880e+002
5. 2420e+001
1. 3030e-005

8. 3330e+000
3. 0410e+001
1. 5400e+001
4 .7130e+001
5. 4500e+001
8 .4000e-001
1. 8370e+002
4. 8790e+001
5. 9840e+000

3.0060e-007
6.8940e+000
4.0360e-004

EC-RADN- 1129
Page 438

Bc/cm3

5 .7165e+004
4. 1366e+005
1. 8378e+005
5. 3868e+005
1. 6887e+003
1 .8115e+002

2. 8816e+002
7. 0966e+004
2. 7694e+005
2. 6647e+006
2. 1456e+004
1. 2454e+006
2. 6718e+006
1.1773e-010
1. 2454e+006
5. 7461e+005
2. 4276e-010
1. 3276e+007
1. 9395e+006
4. 8211e-001

3 .0832e+005

1. 1252e+006
5. 6980e+005
1. 7438e+006
2. 0165e+006
3 .1080e+004

6 .7969e+006
1. 8052e+006
2.2141e+005

1.1122e-002
2. 5508e+005
1. 4933e+001

S.

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enerciv Activity
MeV photons/sec

0.015

0 05

1.870e+08
2.118e+il
1. 327e+13
8. 490e+11
7.334e+i1

Fluence Rate
MeV/cm 2 /sec
No Builduo
0.000e+00
0.O00e+00

5.557e-194
1.051e-94
8.742e-59

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
2. 058e-26
3. 666e-23
5.080e-21
8.618e-22
2.434e-21

Exposure Rate
mR/hr

No Buildup
0.000e+00
0 . 000e+00
5.508e-196
4.647e-97
2.329e-61

Exposure Rate
mR/hr

With Buildup
1 .765e-27
1. 270e-24
5. 035e-23
3.811e-24
6.483e-24



Fo~apformatioa Only
DOS File: ICS240.MS5
Run Date: August 28,
Run Time: 2:14:35 PM
Duration: 00:00:53

W Activity
Mey photons/sec

0.06
0.08
0.1
0.15
0 .2.
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0

8.245e+11
2. 563e+12
5.357e+11
2. 396e+12
6.151e+12
1.356e+13
6.791e+13
1. 551e+13
7. 887e+13
5. 232e+13
1 112e+13
1. 685e+13
3. 529e+11
5. 509e+1i

2005

Fluence Rate
MeV/cm2 /sec
No Buildup
1. 222e-42
8 .845e-29

4 .314e-24

4 .665e-18

4. 045e-15
8 .344e-12

3. 478e-09
2. 074e-08
1. 359e-06
4. 264e-05
1. 543e-04
2 . 672e-02
1 .052e-02

5. 376e-01

5.750e-01

Fluence Rate
MeV/cm 2 /sec
With Buildup
1. 964e-20
1 .452e-19

1 .403e-19
4. 927e-15
5 .347e-12
7. 383e-09
1. 785e-0 6

6. 643e-06
2 .909e-04

4. 924e-03
1 107e-02
8. 843e-01
2 .208e-01
6 .43 5e+00

7.556e+00

Exposure Rate
MR/hr

No Buildup
2. 426e-45
1. 400e-31
6. 600e-2 7

7 .682e-21

7. 139e-18
1. 583e-14
6. 778e-12
4 .072e-i1

2 .653e-09

8 l10e-08
2. 844e-07
4 .495e-05
1.626e-05
7.294e-0 4

7. 910e-0 4
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Exposure Rate
mR/hr

With Buildup
3. 900e-23
2. 299e-22
2 .147e-22

8. 114e-18
9. 437e-15
1 .40le-li

3. 477e-09
1 304e-08
5. 678e-07
9. 366e-06
2. 04le-05
1 .488e-03
3 .414e-04
8. 730e-03

1.059e-02TOTALS: 2.846e+14

p.
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 480 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
x Y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

#I

0

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

S. Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
7.1998e-004
4.9672e+002

1. 6057e+002
7. 1566e+000
4 .2453e-004
8. 7526e+000
1. 4862e-001
9. 4603e-003
1. 4813e-001
9. 6311e-002
6. 8581e+002
7.7415e+001
5.2508e+002
6.9866e+002
1.5870e+001
9.1593e-004

1.8636e+002

3.9720e-001
4.4918e+000

Library : Grove
-becuuerels UCi/cm3

2.6639e+007 8.8510e-004
1.8379e+013 6.1064e+002

5.9412e+012 1.9740e+002
2.6480e+011 8.7980e+000
1.5708e+007 5.2190e-004
3.2385e+011 1.0760e+001
5.4988e+009 1.8270e-001
3.5003e+008 1.1630e-002
5.4807e+009 1.8210e-001
3.5635e+009 ].1840e-001
2.5375e+013 8.4310e+002
2.8644e+012 9.5170e+001
1.9428e+013 6.4550e+002
2.5851e+013 8.5890e+002
5.8720e+011 1.9510e+001
3.3890e-007 1.1260e-003

6.8953e+012 2.2910e+002

1.4696e+010 4.8830e-001
1.6620e+011 5.5220e+000

Ba/cm3 .
3 .2749e+001
2.2594e+007

7.3038e+006
3. 2553e+005
1. 9310e+001
3. 9812e+005
6. 7599e+003
4. 3031e+002
6. 7377e+003
4. 3808e+003
3 .1195e+007

3. 5213e+006
2. 3883e+007
3 .1779e+007

7 .2187e+005

4 1662e+001

8.4767e+006

1.8067e+004
2.0431e+005
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ww Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
4. 9945e-001
3 5808e-001
1. 8148e+000
8 .6274e+000

2 .7763e-002
2. 9764e-003
4 .7318e-003
1. 1640e+000
3. 1366e+000
3. 6679e+001
3 .1903e-003

2. 0068e+001
3.6776e+001

2.0068e+001
1.5594e+000

1.9002e+002
3.1830e+001
1.9653e-013

4.072le-001
1.0485e+001
8. 8258e+000
2. 3297e+001
2. 6941e+001
1. 9937e-003
1. 3300e+001
3. 1838e+001
3. 2294e+000

1.2836e-014
3.7589e+000
1.3023e-008

becauerels
1. 8480e+010
1. 3249e+010
6. 7147e+010
3. 1922e+011
1 .0272e+009
1. 1013e+008
1. 7508e+008
4. 3069e+010
1. 1606e+011
1. 3571e+012
1 .1804e+008

7 .4250e+011
1. 3607e+012

7.4250e+011
5.7696e+010

7.0307e+012
1.1777e+012
7.2715e-003

1. 5067e+010
3 .8795e+011
3. 2656e+011
8. 6199e+011
9. 9682e+011
7. 3768e+007
4. 9209e+011
1. 1780e+012
1. 1949e+011

4.7493e-004
1.3908e+011
4.8186e+002

UCi/cm3

6. 1400e-001
4. 4020e-001
2.2310e+000
1. 0606e+001
3. 4130e-002
3. 6590e-003
5. 8170e-003
1. 4310e+000
3. 8560e+000
4 .5091e+001

3. 9220e-003
2.4670e+001
4. 5210e+001

2.4670e+001
1.9170e+000

2.3360e+002
3.9130e+001
2.4160e-013

5. 0060e-001
1. 2890e+001
1 .0850e+001
2. 8640e+001
3 .3120e+001

2. 4510e-003
1. 6350e+001
3.9140e+001
3. 9700e+000

1.5780e-014
4.6210e+000
1.6010e-008
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Bq/cm
3

2. 2718e+004
1 .6287e+004

8. 2547e+004
3. 9243e+005
1. 2628e+003
1. 3538e+002
2. 1523e+002
5. 2947e+004
1. 4267e+005
1 .6684e+006

1. 4511e+002
9. 1279e+005
1 .6728e+006

9.1279e+005
7.0929e+004

8.6432e+006
1.4478e+006
8.9392e-009

1. 8522e+004
4 .7693e+005
4.0145e+005
1. 0597e+006
1. 2254e+006
9. 0687e+001
6. 0495e+005
1. 4482e+006
1. 4689e+005

5.8386e-010
1.7098e+005
5.9237e-004

S.

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Energy Activity
MeV photons/sec

0.015

0.05

1. 360e+08
1.178e+11
4. 742e+12
5. 147e+1l
6. 962e+10

Fluence Rate
MeV/cm2 /sec
No Buildup
0.000e+00
0.000e+00

1. 985e-194
6.369e-95
8.298e-60

Results
Fluence Rate
MeV/cm2 /sec
With Buildu•p

1.496e-26
2.039e-23
1.815e-21
5.224e-22
2.310e-22

Exposure Rate
mR/hr

No Buildup
0 .000e+00

0. 000e+00
1.968e-196
2.817e-97
2.211e-62

Exposure Rate
mR/hr

With Buildup
1.283e-27
7. 063e-25
1 .799e-23
2.311e-24
6.154e-25



Fopawormatio31 Only
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Run Time: 2:16:52 PM
Ouration: 00:00:50

W = Activity
MeV photons/sec

2005
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0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

3. 596e+11
8 622e+11
6 403e+10
1 002e+12
9. 418e+11
5 .219e+12
2 152e+13
6 753e+12
5. 026e+13
3 .042e+13

4. 517e+12
7 456e+12
8. 044e+10
2. 455e+11

Fluence Rate
MeV/cm2 /Sec
No Buildup
5. 329e-43
2. 975e-29
5. 155e-25
1. 951e-18
6 194e-16
3. 211e-12
1. 02e-09
9 030e-09
8 .664e-07

2 .479e-05
6 .267e-05
1.182e-02
2. 397e-03
2.396e-01

2.539e-01

Fluence Rate
MeV/cm2 /sec

With Buildup
8. 566e-21
4. 886e-20
1. 677e-20
2. 061e-15
8. 187e-13
2 .841e-09

5. 656e-07
2. 892e-06
1. 854e-04
2 . 863e-03
4 . 4 97e-03
3. 913e-01
5. 032e-02
2. 868e+00

3.317e+00

Exposure Rate
mR/hr

No Buildup
1. 058e-45
4. 708e-32
7. 887e-28
3. 213e-21
1. 093e-18
6. 090e-15
2. 148e-12
1. 772e-11
1 .691e-09
4 .715e-08
1. 155e-07
1 . 989e-05
3 .707e-06
3. 251e-04

3 . 489e-04

Exposure Rate
mR /hr

With Buildup
1. 701e-23
7. 731e-23
2. 566e-23
3 393e-18
1. 445e-15
5 .389e-12

1. 102e-09
5 .677e-09

3. 619e-07
5. 445e-06
8. 289e-06
6. 583e-04
7 .782e-05
3 . 891e-03

4. 64!e-03TOTALS: 1.352e+14

p.
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Page
DOS File:

u~ate:
iime:

irat ion:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
1CS720.MS5 EC-RADN- 1129
August 28, 2005 Page 443
2:17:43 PM
00:00:42

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 14 inch core spray - Time = 720 hour

Geometry: 7 - Cylinder Volume - Side Shields

V

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
x Y z

152.4 cm 457.2 cm 195.58 cm
5 ft 0.0 in 15 ft 6 ft 5.0 in

#1
a

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm' Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

S.
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
5.7592e-004
3.7083e+002

6.9606e+001
4. 3194e+000
2. 0507e-006
6. 3839e+000
1. 0640e-001
7. 0623e-003
1.0038e-001
7. 1656e-002
5. 0767e+002
3. 4067e+001
3. 9200e+002
2. 2036e+002
1 .4129e+000
2. 3004e-007

8.0848e+001

2.3858e-002
3.2253e+000

beccquerels
2.1309e+007
1.3721e+013

2. 5754e+012
1 5982e+011
7. 5875e+004
2. 3620e+011
3. 9367e+009
2. 6130e+008
3 .7140e+009
2 .6513e+009

1. 784e+013
1 .2605e-+012
1. 4504e+013
8. 1533e+012
5 .2279e+010
8. 5115e+003

2.9914e+012

8.8275e+008
1.1934e+01l

aCi /cm 3

7.0800e-004
4.5588e+002

8.5570e+001
5. 3100e+000
2. 5210e-006
7 .8480e+000

1. 3080e-001
8. 6820e-003
1. 2340e-001
8. 8090e-002
6. 2410e+002
4 1880e+001
4 .8190e+002

2 .7090e+002
1 .7370e+000
2. 8280e-007

9.9390e+001

2.9330e-002
3.9650e+000

Bq/cm3

2.6196e+001
1.6867e+007

3. 1661e+006
1 .9647e+005

9. 3277e-002
2 .9038e+005

4. 8396e+003
3. 2123e+002
4. 5658e+003
3 .2593e+003
2. 3092e+007
1. 5496e+006
1. 7830e+007
1. 0023e+007
6. 4269e+004
1. 0464e-002

3.6774e+006

1.0852e+003
1.4671e+005

I.
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WW
Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1. 9848e-001
1. 4097e-002
8. 1303e-001
6. 2926e+000
2. 0759e-002
2 .2231e-003
3 .5344e-003

8. 6794e-001
1 .6163e+000

2. 2968e+001
2. 1572e-005
1. 4715e+001
2. 3028e+001

1.4715e+001
1.9254e-001

1.2372e+002
2.3761e+001

2.4460e-002
6,5026e+000
6.1935e+000
1.4162e+001
1.6375e+001
5.8185e-006
1.1836e+000
2.3883e-001
2.1426e+000

2.5192e+000
5.1637e-013

becQuerels
7. 3437e+009
5 .2159e+008

3 .0082e+010

2 .3283e+011

7 .6808e+008

8 .2256e+007
1. 3077e+008
3 .2114e+010
5 .9803e+010

8 .4981e+011

7. 9818e+005
5. 4446e+011
8.5205e+011

5.4446e+011
7.1240e+009

4.5778e+012
8.7914e+011

9. 0502e+008
2 .4060e+011
2. 2916e+011
5. 2399e+011
6. 0586e+011
2.1529e+005
4. 3792e+010
8. 8366e+009
7. 9276e+010

9.3211e+010
1.9106e-002

MCi/cm3

2. 4400e-001
1. 7330e-002
9. 9950e-001
7 .7358e+000
2. 5520e-002
2. 7330e-003
4. 3450e-003
1. 0670e+000
1. 9870e+000
2. 8236e+001
2. 6520e-005
1. 8090e+001
2. 8310e+001

1.8090e+001
2.3670e-001

1.5210e+002
2.9210e+001

3.0070e-002
7 .9940e+000

7. 6140e+000
1 .7410e+001
2.0130e+001
7.1530e-006
1 .4550e+000
2. 9360e-001
2 .6340e+000

3.0970e+000
6.3480e-013

BC/cm3

9 .0280e+003

6 .4121e+002
3. 6982e+004
2 .8622e+005

9. 4424e+002
1. 0112e+002
1. 6076e+002
3. 9479e+004
7. 3519e+004
1. 0447e+006
9. 8124e-001
6. 6933e+005
1. 0475e+006

6.6933e+005
8.7579e+003

5.6277e+006
1.0808e+006

1.1126e+003
2.9578e+005
2.8172e+005
6.4417e+005
7.4481e+005
2.6466e-001
5,3835e+004
1.0863e+004
9.7458e+004

.. 1459e+005
2.3488e-008

S.

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Energv Activity
MeV photons/sec

0.015 9.763e+07
0 4 7. 287e+10

2.295e+12
3.311e+!i

0.05 8.924e+09

Fluence Rate
MeV/cm 2 /sec
No Buildup
0. 000e+00
0. 000e+00

9. 609e-195
4 .097e-95

1.064e-60

Results
Fluence Rate
MeV/cm2/sec

With Buildup
1.074e-26
1.261e-23
8.784e-22
3 .360e-22
2. 961e-23

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00

9.523e-197
1.812e-97
2.834e-63

Exposure Rate
mR/hr

With Buildup
9. 212e-28
4 .370e-25
8. 705e-24
1.486e-24
7. 889e-26
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hACtivito
___~ photons/se~c
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Page 445

0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2 .0
3.0

I. 584e+11
2 966e+11
1 772e+10
4 633e+11
2 525e+ii
2 072e+12
6 848e+12
3 .270e+12
3 . 597e+13
2. 037e+13
2 .143e+12

3 .443e+12
2 897e+10
1. 065e+11

Fluence Rate
MeV/cm 2 /sec
No Builduo

2 .347e-43
1. 024e-29
1 .426e-25
9. 020e-19
1. 661e-16
1.275e-12
3 .508e-10
4 .373e-09
6 200e-07
1. 660e-05
2 .974e-05
5. 459e-03
8. 633e-04
1 .040e-01

1. 103e-01

Fluence Rate
MeV/cm 2 /sec

With Builduo
3 .772e-21
1.681e-20
4.640e-21
9.526e-16
2. 195e-13
1 .128e-09

1. 800e-07
1. 400e-06
1 .327e-04

1 917e-03
2. 134e-03
1 .807e-01

1.812e-02
1. 244e+00

1.447e+00

Exposure Rate
mR / hr

No Buildup
4.661e-46
1. 620e- 3 2

2 .182e- 2 8

1.485e- 2 1
2.931e-1 9

2.418e-15
6. 834e-13
8.583e-12
1. 210e-09
3 . 157e-08
5. 481e-08
9.185e-06
1.335e-06
1.410e-04

1. 516e-04

Exposure Rate
MR /hr

With Buildup
7.493e-24
2 . 660e-23
7 . 099e-24
1 .569e-18

3 . 875e-16
2. 139e-12
3. 506e-10
2. 749e-09
2 .590e-07

3. 646e-06
3. 933e-06
3. 040e-04
2 . 803e-05
1 .688e-03

2. 028e-03TOTALS: 7.815e+13

p.

S.
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File Ref: _____

Date: ____ __

By: __ _ _ _

Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 0.1667 hour
Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in

0

# 1
x

2636.52 cm
86 ft 6.0 in

Y
762 cm

25 ft

Shields
Shield Name Dimension MaterialDensity
Source l.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

z

S. Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies beccnuerels aCi/cm3Nuclide

Am- 241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

BQ/cm
3

8.1148e+001 3.0025e+012 7.2974e+001 2.7001e+006

1.1398e+002
3. 6374e+001
8. 5780e+001
5. 2953e+002
7 .4882e+002

1 0955e+003
1 .0655e+003
1. 0276e+003

4. 2173e+012
1. 3458e+012
3 .1738e+012
1. 9593e+013
2 .7706e+013
4 .0535e+013
3 .9424e+013

3 .8021e+013

1. 0250e+002
3. 2710e+001
7 .7140e+00!
4 .7620e+002
6 .7340e+002
9. 8520e+002
9. 5820e+002
9. 2410e+002

3 .7925e+006
1. 2103e+006
2. 8542e+006
1 .7619e+007
2. 4916e+007
3. 6452e+007
3. 5453e+007
3. 4192e+007
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4"
Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies beccxuerels uCi /cm 3 Ba/cm3

1.0754e+000 3.9790e+010 9.6710e-001 3.5783e+004

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Energy Activity
MeV photons/sec

0.03 2.393e+12
4 9.249e+10

406 1.677e+i1
.0 8 5.975e+ll
0.1 5.501e+09

Fluence Rate
MeV/cm 2 /sec
No Buildup
6.465e-133
1.342e-65
1.400e-29
8.063e-20
3.724e-18

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
1. 353e-23
1.387e-24
5. 901e-23
7. 754e-18
8.380e-16

Exposure Rate
mR /_hr

No Buildup
6.408e-135
5.936e-68
2 .78!e-32
1.276e-22
5.697e-21

Exposure Rate
mR/hr

With Buildup
1.341e-25
6. 133e-27
1.172e-25
1.227e-20
1.282e-18
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B gx Activity Fluenc
MeV photons/sec MeV/c:

EC-RADN- 1129
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:e Rate
m2 / sec

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

2.133e+12
2.187e+12

4. 650e+12
2.371e+13
5. 074e+13
5 880e+13
1. 074e+14
4 .150e+13
3 .129e+13

8. 254e+12

No Buildup
7 426e-12
4 201e-10
9. 870e-08
1 048e-05
2 102e-04
1. 405e-03
3. 593e-02
9 .643e-02

1. 847e+00
3 612e+00

5. 593e+00

Fluence Rate
MeV/cm 2 /sec

With Buildu;
3 . 280e-09
2. 067e-07
3 344e-05
2 .220e-03

2 963e-02
1. 399e-01
2. 070e+00
3 .671e+00
3 534e+01
4. 589e+01

8.714e+01

Exposure Rate
mP./ hr

No Builduo
1. 223e-14
7. 414e-13
1 .872e-10

2 . 042e-08
4. 126e-07
2 .742e-06
6. 834e-05
I. 777e-04
3 108e-03
5. 586e-03

8.943e-03

Exposure Rate
mR/hr

With Buildup
5 .401e-12
3 .648e-10

6. 343e-08
4 326e-06
5. 816e-05
2 .730e-04
3 937e-03
6 767e-03
5. 946e-02
7. 096e-02

1.415e-01TOTALS: 3.339e+14

, 0
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DOS File:
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Pennsylvania Power & Light Co.

1
RHR05.MS5
September 2, 2005 EC-RADN-1129
2:49:24 PM Page 450
00:00:25

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 0.5 hour

Geometry: 7 - Cylinder Volume - Side Shields

Y Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in
# 1

x
2636.52 cm

86 ft 6.0 in

y
762 cm

25 ft

Shields
Shield Name Dimension MaterialDensity
Source l.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

z

S. Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies becaruerels UCi/cm3

2.4332e+002 9.0027e+012 2.1881e+002

Ba/cm3

8.0960e+006

1.1370e+007
3. 6267e+006
8. 5581e+006
5. 2762e+007
7. 1040e+007
1. 0811e+008
8. 1696e+007
9. 9012e+007

3.4172e+002
1. 0900e+002
2. 5721e+002
1. 5857e+003
2. 1350e+003
3 .2493e+003
2 .4553e+003
2. 9757e+003

1.2644e+013
4. 0329e+012
9 .5166e+012

5. 8671e+013
7. 8996e+013
1 .2022e+014
9. 0846e+013
1 .1010e+014

3. 0730e+002
9. 8020e+001
2 .3130e+002
1. 4260e+003
1 .9200e+003

2. 9220e+003
2. 2080e+003
2. 6760e+003
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W Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies beco-uerels UCi /cm 3 Ba/cm3

3.2226e+000 1.1924e+011 2.8980e+000 1.0723e+005

go

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercrv
MeV

0.03

0.1

Activity
photons/sec

6.714e+12
2.773e+Ii
5.026e+11
1.789e+12
1.649e+10

Fluence Rate
MeV/cm2 /sec
No Buildup
1.814e-132
4.023e-65
4.196e-29
2.415e-19
1.116e-17

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
3.796e-23
4.157e-24
1.768e-22
2.322e-17
2.51e-15

Exposure Rate
mR./hr

No Buildup
1.798e-134
1. 779e-67
8.334e-32
3.821e-22
1.707e-20

Exposure Rate
mR/hr

With Buildup
3.762e-25
1.838e-26
3.512e-25
3. 675e-20
3.842e-18
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Duration: 00:00:25

W Activity Fluenc
MeV photons/sec MeV/c]
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:e Rate
ml2/sec

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

5. 068e+12
5. 673e+12
1. 351e+13
6 .726e+13
1.461e+14
1. 618e+14
2.695e+14
1.l10e+14
8.736e+13
2.199e+13

No Buildup
1.765e-11
1 . 090e-09
2. 868e-07
2. 974e-05
6 .052e-04

3. 865e-03
9. 019e-02
2. 580e-01
5. 158e+00
9. 625e+00

1. 514e+01

Fluence Rate
MeV/cm2/sec
With Buildu-p
7. 795e-09
5.361e-07
9. 715e-05
6. 299e-03
8. 531e-02
3 .848e-01

5. 196e+00
9. 822e+00
9 .868e+01

1. 223e+02

2. 364e+02

Exposure Rate
mR/hr

No Buildup
2. 906e-14
1. 923e-12
5 .440e-10
5 .795e-08
1. 188e-06
7. 543e-06
1. 716e-04
4 .756e-04
8. 678e-03
1. 488e-02

2.422e-02

Exposure Rate
mR/hr

With Buildup
1. 284e-11
9. 462e-10
1 .843e-07

1. 227e-05
1. 675e-04
7. 511e-04
9 .884e-03

1. 811e-02
1 .660e-01

1 891e-01

3.840e-01TOTALS: 8.986e+14

Se
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1

RHR!.MS5 EC-RADN-112 9

September 2, 2005 Page 453

2:49:49 PM
00:00:33

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 1 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in
# 1

X
2636.52 cm

86 ft 6.0 in

Y
762 cm

25 ft

Shields
Shield Name Dimension MaterialDensity
Source 1.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

S. Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
5 .0374e-004
5. 6763e+002
2. 3396e+002
3. 8764e+002
8 .9116e+000
8. 1020e+000
7. 4938e+000
1. 3188e-001
7. 7306e-003
1. 4678e-001
7. 9041e-002
7. 9719e+002
2. 5398e+002
6 .0004e+002
4. 2223e+003
5. 4510e+003
8 .5190e+003
4 .4080e+003
7 .5282e+003

6.1149e+000
2 .9557e+000
2 .2018e+000
4. 9540e+001
3. 8053e+000

becquerels
1.8638e+007
2. 1002e+013
8. 6567e+012
1. 4343e+013
3 .2973e+011
2.9978e+011
2. 7727e+011
4. 8797e+009
2 .8603e+008
5. 4310e+009
2. 9245e+009
2. 9496e+013
9. 3973e+012
2. 2201e+013
1. 5622e+014
2. 0169e+014
3. 1520e+014
1. 6309e+014
2.7854e+014
2.2625e+011
1.0936e+0ll
8.1465e+010
1.8330e+012
1. 4 079e+011

ACi/cm3

4.5300e-004
5. 1046e+002
2.1040e+002
3. 4860e+002
8. 0140e+000
7 .2860e+000
6. 7390e+000
1. 1860e-001
6. 9520e-003
1. 3200e-001
7. 1080e-002
7 .1690e+002

2 .2840e+002
5. 3960e+002
3. 7970e+003
4-9020e+003
7. 6610e+003
3. 9640e+003
6 .7700e+003
5. 4990e+000
2 .6580e+000
1. 9800e+000
4. 4550e+001
3 .4220e+000

Bq/cm3

1. 6761e+001
1 .8887e+007

7 .7848e+006
1 .2898e+007

2. 9652e+005
2. 6958e+005
2 .4934e+005
4. 3882e+003
2. 5722e+002
4. 8840e+003
2. 6300e+003
2. 6525e+007
8 .4508e+006
1. 9965e+007
1. 4049e+008
1. 8137e+008
2 .8346e+008

1. 4667e+008
2.5049e+008
2. 0346e+005
9 .8346e+004

7. 3260e+004
1. 6483e+006
1 .2661e+005



Fola~ormatioa Only
DOS File: RHRI.MS5
Run Date: Septembe:
Run Time: 2:49:49
Duration: 00:00:33

SO Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127

S Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

r 2, 2005
PM

curies
1. 4356e+000
1. 0385e+002
3. 1926e+000
7 .3866e+000
2. 2585e-002
2. 3986e-003
3. 8575e-003
9. 5132e-001
7. 5127e+000
4. 2522e+001
2. 7478e+001
1. 6991e+001
4. 2634e+001
2.5220e+001
1. 6991e+001
4. 6215e+001
1. 4656e+002
2 .0372e+002
2.5976e+001
2. 4153e+002
2. 1362e+002
4. 4335e+001
4. 6148e+001
7. 8741e+000
1. 5590e+002
3.2982e+001
1. 0409e+002
7. 5672e+002
3. 5273e-001
2. 6688e+000
1. 5390e+001
1 .9782e+000

3 .8030e+000
3. 6140e+000

becmuerels
5. 3117e+010
3 .8424e+012

1 .1812e+011

2 .7330e+011
8. 3563e+008
8. 8748e+007
1. 4273e+008
3. 5199e+010
2 .7797e+011
1. 5733e+012
1 .0167e+012

6. 2868e+011
1.5775e+012
9 .3315e+011
6. 2868e+0i1
1 .7099e+012
5. 4228e+012
7. 5376e+012
9. 6112e+011
8. 9365e+012
7. 9038e+012
1. 6404e+012
1.7075e+012
2. 9134e+011
5. 7684e+012
1. 2203e+012
3. 8515e+012
2. 7998e+013
1. 3051e+010
9 .8746e+010

5 .6943e+011

7 .3195e+010

1.4071e+011
1. 3372e+011

UCi/cm3

1 .2910e+000

9. 3390e+001
2. 8710e+000
6.6426e+000
2. 0310e-002
2. 1570e-003
3 .4690e-003

8 5550e-001
6. 7560e+000
3. 8239e+001
2 .4710e+001

1. 5280e+001
3. 8340e+001
2 .2680e+001
1. 5280e+001
4 .1560e+001

1. 3180e+002
1. 8320e+002
2. 3360e+001
2. 1720e+002
1. 9210e+002
3.9870e+001
4 .1500e+001

7 .0810e+000

1.4020e+002
2. 9660e+001
9. 3610e+001
6. 8050e+002
3. 1720e-001
2. 4000e+000
1. 3840e+001
1. 7790e+000
3 .4200e+000
3. 2500e+000
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Bg/cm3

4. 7767e+004
3. 4554e+006
1. 0623e+005
2 .4578e+005

7. 5147e+002
7 .9809e+001

1 .2835e+002
3. 1653e+004
2. 4997e+005
1.4148e+006
9. 1427e+005
5. 6536e+005
1. 4186e+006
8. 3916e+005
5. 6536e+005
1. 5377e+006
4. 8766e+006
6. 7784e+006
8. 6432e+005
8. 0364e+006
7. 1077e+006
1. 4752e+006
1 5355e+006
2. 6200e+005
5. 1874e+006
1 .0974e+006

3. 4636e+006
2 .5179e+007

1. 1736e+004
8. 8800e+004
5 .1208e+005

6. 5823e+004
1. 2654e+005
1. 2025e+005

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercrv
MeV

0.015
,0 2

6 04
0.05

Activity
photons/sec

1.831e+08
3 .217e+ll
3. 899e+13
1. 063e+12
3.681e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0 . 000e+00

1.054e-131
1.543e-64
2.629e-39

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
2. 976e-28
8.224e-25
2 .204e-22
1. 594e-23
1 . 804e-22

Exposure Rate
mR/hr

No Buildui ,
0.000e+00
0.000e+00

1.044e-133
6.822e-67
7. 004e-42

Exposure Rate
mR /hr

With Buildup
2.552e-29
2.849e-26
2.185e-24
7.049e-26
4.806e-25



FoRag•formatidn Only
DOS File: RHR!.MS5
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Run Time: 2:49:49 PM
Duration: 00:00:33
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MeV

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
photons/sec

1 .275e+12
4 . 855e+12
4 .232e+12

1. 401e+13
3 875e+13
3 . 693e+13
1. 699e+14
3 .789e+14

3 . 887e+14
5. 746e+14
2. 629e+14
2. 211e+14
5. 064e+13
3 .038e+10
2. 138e+09

Fluence Rate
MeV/cm2 /sec
No Buildup
1.064e-28
6..552e-19
2.865e-15
4. 880e-11
7. 443e-09
7. 839e-07
7 .511e-05

1. 57 0e-03
9. 287e-03
1. 923e-01
6. 109e-01
1. 305e+01
2. 216e+01
1 .451e-01

4. 155e-02

Fluence Rate
MeV/cm2 /sec
With Builduup

4 .485e-22
6. 301e-17
6 . 446e-13
2. 155e-08
3 662e-06
2. 656e-04
1. 591e-02
2 .213e-01

9. 247e-01
1. 108e+01
2. 326e+01
2.497e+02
2. 815e+02
1. 118e+00
2. 356e-01

Exposure Rate
mR /hr

No Buildup
2 114e-31
1. 037e-21
4. 383e-18
8. 035e-14
1. 314e-i1
1. 487e-09
1. 463e-07
3. 081e-06
1 .813e-05

3 .657e-04

1 .126e-03

2 .196e-02

3 . 427e-02
1. 969e-04
5. 140e-05

Exposure Rate
mnR/hr

With Buildup
8. 908e-25
9. 971e-20
9. 862e-16
3. 549e-11
6. 463e-09
5. 038e-07
3 .00e-05
4 .343e-04
1 .805e-03

2. 107e-02
4. 287e-02
4 .202e-01
4. 353e-01
1. 517e-03
2 .915e-04

TOTALS: 2.191e+15 3 . 622e+01 5. 681e+02 5.800e-02 9. 235e-01

0
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 142inch RHR - Time = 2 hour

Geometry: 7 - Cylinder Volume - Side Shields

V
Height
Radius

Source Dimensions
1.5e+3 cm

15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in
# 1

x
2636.52 cm

86 ft 6.0 in

Y
762 cm

25 ft

Shields
.- Shield Name Dimension MaterialDensity

Source 1.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 crnConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

I"
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1. 5112e-003
1. 2161e+003
4. 2434e+002
1. 1598e+003
2. 6710e+001
2. 3786e+001
2 .2462e+001
3. 9532e-001
2. 3174e-002
4 .4002e-001
2. 3697e-001
1. 7069e+003
5. 4277e+002
1 .2855e+003
9 .4631e+003
1. 1039e+004
1. 8526e+004
4 .4958e+003
1. 5246e+004
2 .8089e+001

7. 4282e+000
4 .2134e+000
1. 4701e+002
1. 1409e+001

becQuerels
5. 5915e+007
4. 4994e+013
1. 5701e+013
4. 2913e4013
9 8828e+011
8 .8007e+01l

8. 3111e+011
1. 4627e+010
8. 5744e+008
1. 6281e+010
8. 7678e+009
6. 3156e+013
2 .0082e+013

4. 7562e+013
3 .5014e+014

4.0844e+014
6. 8546e+014
1. 6635e+014
5 .6408e+014

1. 0393e+012
2. 7484e+011
1. 5589e+011
5. 4392e+012
4. 2214e+011

aCi/cm3

1,3590e-003
1 0936e+003
3. 8160e+002
1.0430e+003
2 .4020e+001

2. 1390e+001
2. 0200e+001
3. 5550e-00!
2 .0840e-002

3. 9570e-001
2. 1310e-001
1 5350e+003
4. 8810e+002
1 .1560e+003

8. 5100e+003
9. 9270e+003
1. 6660e+004
4.0430e+003
1. 3710e+004
2. 5260e+001
6. 6800e+000
3 7890e+000
1.3220e+002
1 0260e+001

Ba/cm3

5.0283e+001
4. 0462e+007
1. 4119e+007
3. 8591e+007
8. 8874e+005
7 .9143e+005

7. 4740e+005
1. 3154e+004
7. 7108e+002
1. 4641e+004
7 .8847e+003

5. 6795e+007
1 .8060e+007

4. 2772e+007
3. 1487e+008
3. 6730e+008
6. 1642e+008
1 .4959e+008
5. 0727e+008
9. 3462e+005
2. 4716e+005
1. 4019e+005
4. 8914e+006
3.7962e+005

S.



Fola1eormati~ih Only
DOS File: RHR2.MS5
Run Date: September 2, 2005
Run Time: 2:51:22 PM
Duration: 00:00:33

Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-! 03
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
4 .2912e+000

3. 0758e+002
9. 5888e+000
2. 2141e+001
6 .7710e-002
7 .1924e-002

1. 1565e-002
2. 8523e+000
1. 6068e+001
1. 2743e+002
8. 2143e+001
5. 0930e+001
1. 2777e+002
6.4674e+001
5.0930e+001
1. 3755e+002
3.7430e+002
6 1049e+002
7. 7896e+001
6 .7320e+002
4. 9573e+002
1. 3266e+002
1. 3822e+002
2. 3608e+001
4. 3057e+002
9. 8868e+001
3 .0502e+002

2 .2485e+003
1. 4723e+000
8.0676e+000
8 .7792e+001
5. 5366e+000
1. 1398e+001
1. 0399e+001

becauerels
1.5877e+011
1.1380e+013
3.5478e+011
8. 1922e+011
2 5053e+009
2. 6612e+009
4 .2790e+008
1. 0553e+011
5. 9453e+011
4 .7150e+012
3 .0393e+012

1. 8344e+012
4. 7274e+012
2. 3929e+012
1.8844e+012
5. 0895e+012
1. 3849e+013
2. 2588e+013
2. 8821e+012
2. 4909e+013
1. 8342e+013
4. 9085e+012
5. 1142e+012
8. 7349e+011
1. 5931e+013
3. 6581e+012
1. 1286e+013
8. 3193e+013
5. 4475e+010
2 .9850e+011
3. 2483e+012
2.0486e+011
4. 2173e+011
3.8478e+011

aCi /cm 3

3 8590e+000
2 .7660e+002
8. 6230e+000
1. 9911e+001
6 .0890e-002

6. 4680e-002
1. 0400e-002
2 .5650e+000
1 .4450e+001
1 .1460e+002

7 .3870e+001
4 .5800e+001

1. 1490e+002
5. 8160e+001
4. 5800e+001
1.2370e+002
3. 3660e+002
5 .4900e+002
7 .0050e+001

6 .0540e+002
4 .4580e+002
1. 1930e+002
1 .2430e+002
2. 1230e+001
3 .8720e+002
8. 8910e+001
2 .7430e+002
2.0220e+003
1.3240e+000
7 .2550e+000
7 .8950e+001
4. 9790e+000
1. 0250e+001
9 .3520e+000
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Ba /cm3

1. 4278e+005
1 .0234e+007

3. 1905e+005
7. 3671e+005
2. 2529e+003
2. 3932e+003
3. 8480e+002
9. 4905e+004
5. 3465e+005
4 .2401e+006

2. 7332e+006
1. 6946e+006
4. 2513e+006
2. 1519e+006
1. 6946e+006
4. 5769e+006
1 .2454e+007
2. 0313e+007
2. 5919e+006
2. 2400e+007
1 .6495e+007

4. 4141e+006
4 .5991e+006

7. 8551e+005
1. 4326e+007
3 .2897e+006

1. 0149e+007
7 .4814e+007

4. 8988e+004
2. 6843e+005
2. 9212e+006
1. 8422e+005
3. 7925e+005
3. 4602e+005

-0

Buildup
The material reference is ; Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercqv Activity
MeV photons/sec

0.015
2

400

5. 356e+08
9. 594e+11
9. 978e+13
2. 556e+12
1. 094e+13

Fluence Rate
MeV/cm2 /sec
No Buildup
0 .000e+00

0 .000e+00

2.696e-131
3 .709e-64
7.812e-39

Results
Fluence Rate
MeV/ cm2 /sec
With Builduo

8. 702e-28
2.453e-24
5. 641e-22
3 . 832e-23
5.361e-22

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0 .000e+00

2. 672e-133
1.640e-66
2.081e-41

Exposure Rate
mR/hrK

With Buildup
7.464e-29
8. 496e-26
5.591e-24
1.695e-25
1.428e-24
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Run Time:
Duration:

MeV

0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0
4.0

Activity
photons/sec

2.809e+12
1. 094e+13
1. 250e+13
2. 318e+13
9. 867e+13
7 - 964e+13
3. 523e+14
7. 947e+14
7 .439e+14
8. 916e+14
4. 770e÷14
4 305e4-14
8. 96!e+13
7 .973e+10
4. 092e+09

Fluence Rate
MeV/cm2 /sec
No Buildup
2.345e-28
1 .476e-18

8. 458e-15
8. 072e-11
1 .895e-08

1. 691e-06
1 .558e-04

3 .292e-03
1. 777e-02
2. 983e-01
1. 108e+00
2. 541e+01
3 .922e+01

3 .808e-01

7. 951e-02

Fluence Rate
MeV/cm 2 /sec

With Buildup
9 883e-22
1.420e-16
1. 903e-12
3. 565e-08
9 324e-06
5. 727e-04
3. 300e-02
4. 641e-01
1. 770e+00
1. 719e+01
4 .220e+01
4. 862e+02

4. 982e+02
2 .934e+00

4. 509e-01

Exposure Rate
mR/hr

No Buildup
4.658e-31
2.336e-21
1.294e-17
1. 329e-13
3 345e-11
3 .207e-09
3. 035e-07
6 .462e-06

3. 469e-05
5. 675e-04
2. 043e-03
4 .276e-02
6. 065e-02
5. 167e-04
9. 836e-05

Exposure Rate
mR/hr

With Buildup
1. 963e-24
2 .247e-19

2. 912e-15
5. 870e-11
1. 646e-08
1. 086e-06
6 . 429e-05
9 .109e-04

3. 454e-03
3. 269e-02
7. 778e-02
8. i8le-01
7. 704e-01
3 980e-03
5. 578e-04

TOTALS: 4.122e+15 6. 652e+01 I. 049e+03 1.067e-01 1. 708e+00
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Pennsylvania Power & Light Co.

1
RHR4.MS5 EC-RADN-1129
September 2, 2005 Page 459
2:53:01 PM
00:00:33

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 4 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in
# 1

X
2636.52 cm

86 ft 6.0 in

Y
762 cm

25 ft

z

Shields
Shield Name Dimension MaterialDensity
Source l.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

w - Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La- 140
La-141
La-142
Mo-99
Nb-95

curies
1. 5079e-003
1 .2129e+003
1.5479e+002
1. 1520e+003
2 .6610e+001
2. 2752e+001
2 .2407e+001
3. 9420e-001
2. 3118e-002
4. 3868e-001
2. 3641e-001
1. 7025e+003
5. 3899e+002
1.2821e+003
9. 3742e+003
7. 0479e+003
1. 7292e+004
9 .2252e+002
1. 2332e+004
6. 6153e+001
5. 2075e+000
1.7103e+000
1. 4356e+002
1. 1376e+001

Library : Grove
becquerels aCi/cm3

5.5791e+007 1.3560e-003
4.4877e+013 1.0907e+003
5.7272e+012 1.3920e+002
4.2625e+013 1.0360e+003
9.8458e+011 2.3930e+001
8.4181e+0ll 2.0460e+001
8.2905e+011 2.0150e+001
1.4586e+010 3.5450e-001
8.5538e+008 2.0790e-002
1.6231e+010 3.9450e-001
8.7472e+009 2.1260e-001
6.2991e+013 1,5310e+003
1.9942e+013 4.8470e+002
4.7439e+013 1.1530e+003
3.4684e+014 8.4300e+003
2.6077e+014 6.3380e+003
6.3979e+014 1.5550e+004
3.4133e+013 8.2960e+002
4.5629e+014 1.1090e+004
2.4477e+012 5.9490e+001
1.9268e+011 4.6830e+000
6.3279e+010 1.5380e+000
5.3117e+012 1.2910e+002
4.2090e+011 1.0230e+001

Ba/cm3

5. 0172e+001
4. 0357e+007
5. 1504e+006
3. 8332e+007
8. 8541e+005
7. 5702e+005
7 .4555e+005
1. 3117e+004
7 .6923e+002

1 .4597e+004
7. 8662e+003
5. 6647e+007
1 .7934e+007
4 .2661e+007
3 .1191e+008

2 .3451e+008
5. 7535e+008
3 .0695e+007

4. 1033e+008
2. 2011e+006
1. 7327e+005
5. 6906e+004
4 .7767e+006
3 .7851e+005



Fo~apformatici Only
DOS File: RHR4.MS5
'Run Date: September 2, 2005
Run Time: 2:53:01 PM
Duration: 00:00:33

EC-RADN- 1129
Page 460

ww Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru- 103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
4. 2590e+000
2.9935e+002
9 .6232e+000

2. 2086e+001
6 .7543e-002
7. 1768e-003
1. 1531e-002
2. 8456e+000
1.5979e+001
1. 2688e+002
8.0920e+001
5. 0796e+001
1 .2721e+002
4. 7216e+001
5. 0796e+001
1. 3511e+002
2 .7088e+002
6. 0838e+002
7 .7707e+001
5. 8035e+002
2. 9657e+002
1. 3155e+002
1. 3755e+002
2. 3552e+001
3. 4728e+002
9. 8579e+001
2. 9045e+002
2 .2040e+003
3 .1025e+000
8. 2989e+000
1- 8381e+002
4 .8150e+000

1. 1365e+001
9. 5576e+000

becCuerels
1. 5758e+011
1 .076e+013

3. 5606e+011
8. 1720e+011
2 .4991e+009

2. 6554e+008
4. 2666e+008
1. 0529e+011
5. 9124e+011
4.6945e+012
2. 9940e+012
1. 8795e+012
4 .7069e+012
1.7470e+012
1.8795e+012
4. 9990e+012
1. 0023e+013
2. 2510e+013
2. 8751e+012
2.1473e+013
1 .0973e+013

4. 8673e+012
5. 0895e+012
8. 7143e+011
1 .2849e+013

3. 6474e+012
1. 0747e+013
8. 1547e+013
1.1479e+011
3. 0706e+011
6. 8011e+012
1. 7815e+011
4 .2049e+011
3. 5363e+011

UCi/cm3

3. 8300e+000
2. 6920e+002
8. 6540e+000
1. 9862e+001
6. 0740e-002
6. 4540e-003
1 .0370e-002
2 5590e+000
1. 4370e+001
1. 1410e+002
7.2770e+001
4 .5680e+001
1. 1440e+002
4. 2460e+001
4. 5680e+001
1. 2150e+002
2. 4360e+002
5 .4710e+002
6. 9880e+001
5 2190e+002
2. 6670e+002
1. 1830e+002
1. 2370e+002
2. 1180e+001
3 .1230e+002
8. 8650e+001
2. 6120e+002
1. 9820e+003
2 .7900e+000
7 .4630e+000
1.6530e+002
4. 3300e+000
1. 0220e+001
8. 5950e+000

Bqcm3

1.4171e+005
9. 9604e+006
3.2020e+005
7. 3489e+005
2. 2474e+003
2. 3880e+002
3 .8369e+002

9 .4683e+004

5. 3169e+005
4. 2217e+006
2. 6925e+006
1 .6902e+006

4 .2328e+006

1. 5710e+006
1. 6902e+006
4. 4955e+006
9. 0132e+006
2 .0243e+007

2. 5856e+006
1. 9310e+007
9 .8679e+006

4. 3771e+006
4. 5769e+006
7 .8366e+005
1 .1555e+007

3 .2801e+006
9. 6644e+006
7 .333.4e+007

1 .0323e+005

2. 7613e+005
6. 1161e+006
1 .6021e+005

3 .7814e+005
3 .1802e+005

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enerciy Activity
MeV photons/sec

0.015

0.05

5. 098e+08
9. 467e+ll
9 .420e+13
2.463e+12
1. 072e+13

Fluence Rate
MeV/cm2 /sec
No Builduo
0.000e+00
0. 000e+00

2.545e-131
3.575e-64
7. 658e-39

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

8.283e-28
2.420e-24
5.326e-22
3. 693e-23
5.255e-22

Exposure Rate
mR/hr

No Builduo
0.000e+00
0. 000e+00

2. 522e-133
1.581e-66
2.040e-41

Exposure Rate
mR/hr

With Buildup
7.104e-29
8.384e-26
5.278e-24
1.633e-25
1.400e-24



Firagineformati3n Only
DOS File: RHR4.MS5
Run Date: September 2, 2005

EC-RADN-I 129
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Run Time:
Duration:

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

2:53:01 PM
00:00:33

ActivitY
photons/sec

2.783e+12
1.082e+13

1 .216e+13

1. 461e+13
9 .049e+1

3

7 .048e+13
3. 233e+1 4

6. 928e+1 4

5 074e+14
5. 034e+1 4

3 .338e+14.
3. 246e+1 4

6. 220e+1 3

1. 045e+11
1. 661e+09

Fluence Rate
MeV/cM 2 /sec
No Buildup
2.323e-28
1. 460e-18
8. 229e-15
5. 089e-11
1 .738e-08
1 .496e-06
1. 429e-04
2. 870e-03
1. 212e-02
1. 684e-01
7.756e-01
1.916e+01
2.722e+01
4.991e-01
3 .227e-02

Fluence Rate
MeV/cm 2 /sec

With Buildup
9.790e-22
1.404e-16
1.852e-12
2 .248e-08
8. 551e-06
5. 068e-04
3 . 028e-02
4 .046e-01

1 .207e+00
9. 704e+00
2 .953e+01

3. 666e+02
3 .458e+02
3.845e+00
1. 830e-01

Exposure Rate
aR / hr

No Buildup
4.614e-31
2 .311e-21
1 .259e-17

8. 380e-14
3 .068e-11

2 .838e-09
2 .785e-07

5 .634e-06

2 .366e-05

3 .204e-04
1. 430e-03
3 .224e-02
4 .210e-02

6. 772e-04
3 . 993e-05

Exposure Rate
mR/hr

With Buildup
1. 944e-24
2.222e-19
2.833e-15
3. 701e-11
1. 509e-08
9. 614e-07
5. 899e-05
7 .941e-0

4

2. 356e-03
1. 846e-02
5. 443e-02
6. 169e-01
5 .347e-01

5. 216e-03
2 .264e-04

TOTALS: 3.057e+15 4 .788e+01 7 .573e+02 7 .683e-02 1.233e+00
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RHR8.MS5
September 2, 2005 EC-RADNe 129
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00 00: 33

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 8 hour

Geometry: 7 - Cylinder Volume - Side Shields

V
Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in

0

X
2636.52 cm

86 ft 6.0 in

Y
762 cm

25 ft

Shields

Shield Name Dimension MaterialDensitv
Source !.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

z

a
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am- 241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1.5023e-003
1. 2066e+003
2. 0616e+00!
1. 1354e+003
2. 6399e+001
2. 0817e+00!
2. 2284e+001
3. 9209e-001
2. 3007e-002
4. 3579e-001
2. 3519e-001
1. 6947e+003
5. 3176e+002
1 .2755e+003
9. 1985e+003
3 .6273e+003
1. 5056e+004
3. 8842e+001
8 .0653e+003

1. 3744e+002
2 .5598e+000
2. 8178e-001
1. 3700e+002
1 .1320e+001

beca'uerels
5.5586e+007
4. 4644e+013
7. 6281e+011
4. 2008e+013
9.7676e+011
7 7022e+011
8. 2453e+011
1. 4507e+010
8. 5127e+008
1. 6124e+010
8. 7020e+009
6. 2703e+013
1.9675e+013
4 .7192e+013
3. 4034e+014
1. 3421e+014
5. 5709e+014
1 .4372e+012

2. 9842e+014
5.0854e+012
9.4713e+010
1.0426e+010
5.0689e+012
4.1885e+011

gCi/cm
3

1. 3510e-003
1. 0851e+003
1. 8540e+001
1. 0210e+003
2. 3740e+001
1.8720e+001
2. 0040e+001
3. 5260e-001
2. 0690e-002
3 .9190e-001

2. lS0e-001
1. 5240e+003
4. 7820e+002
1.14770e+003
8. 2720e+003
3. 2620e+003
1. 3540e+004
3 .4930e+001
7 .2530e+003
1. 2360e+002
2. 3020e+000
2. 5340e-001
1. 2320e+002
1. 0180e+001

Bd/cm3

4.9987e+001
4. 0147e+007
6. 8598e+005
3 .7777e+007
8. 7838e+005
6 .9264e+005
7 .4148e+005
1. 3046e+004
7. 6553e+002
1. 4500e+004
7 .8255e+003

5 .6388e+007
1 .7693e+007
4 .2439e+007
3 .0606e+008

1 .2069e+008
5 .0098e+008
1 .2924e+006
2. 6836e+008
4. 5732e+006
8. 5174e+004
9 .3758e+003
4 .5584e+006

3 .7666e+005

a



F5oaleormatiQ2a Only
DOS File: RHR8.MS5
Run Date: Septembe
Run Time: 2:55:13Duration: 00:00:33

I* Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99-m
Te-127B . Te-127m
Te-129
I T-129m

r 2, 2005
PM

curies
4. 1934e+000
2. 8367e+002
9. 6800e+000
2 .1966e+001

6. 7220e-002
7. 1457e-003
1.1476e-002
2. 8312e+000
1. 5802e+001
1. 2588e+002
7. 7084e+001
5 .0529e+001
1. 2621e+002
2. 5165e+001
5 .0529e+001
1. 3055e+002
1. 4189e+002
6. 0404e+002
7. 7328e+001
4. 3134e+002
I 0608e+002
1. 2821e+002
1. 3566e+002
2.3441e+001
2 .1840e+002
9. 7912e+001
2. 6354e+002
2. 1172e+003
6 .2372e+000

8 .6569e+000
1 .7836e+002
3. 6418e+000
1. 1287e-001
8. 0720e+000

beccruerels
1.5515e+011
1. 0496e+013
3 .5816e+011

8. 1274e+011
2. 4872e+009
2 .6439e+008

4. 2461e+008
1.0475e+011
5 8466e+011
4.6576e+012
2. 8521e+012
1 .8696e+012

4 .6698e+012

9 .3109e+011

1 .8696e+012

4. 8303e+012
5. 2500e+012
2. 2349e+013
2 .8612e+012

1. 5960e+013
3. 9251e+012
4.7439e+012
5.0196e+012
8. 6732e+011
8 0807e+012
3. 6227e+012
9 .751!e+012
7.8338e+013
2.3078e+011
3.203le+011
6.5995e+012
1.3475e+011
4.1761e+009
2.9866e+011

UCi/cm3

3 .7710e+000
2. 5510e+002
8. 7050e+000
1. 9753e+001
6. 0450e-002
6. 4260e-003
1. 0320e-002
2 .5460e+000

1 .4210e+001
1. 1320e+002
6. 9320e+001
4. 5440e+001
1. 1350e+002
2. 2630e+001
4.5440e+001
1.1740e+002
1. 2760e+002
5. 4320e+002
6. 9540e+001
3. 8790e+002
9. 5400e+001
1.1530e+002
1. 2200e+002
2. 1080e+001
1. 9640e+002
8. 8050e+001
2 .3700e+002
1.9040e+003
5. 6090e+000
7 .7850e+000

1.6040e+002
3 .2750e+000
1. 0150e-001
7 .2590e+000

EC-RADN- 129
Page 463

Bq/cm3

1. 3953e+005
9. 4387e+006
3. 2209e+005
7. 3088e+005
2. 2367e+003
2. 3776e+002
3. 8184e+002
9. 4202e+004
5. 2577e+005
4. 1885e+006
2. 5648e+006
1. 6813e+006
4 .1995e+006

8. 3731e+005
1 .6813e+006

4. 3438e+006
4. 7212e+006
2. 0098e+007
2. 5730e+006
1. 4352e+007
3. 5298e+006
4. 2661e+006
4.5140e+006
7. 7996e+005
7. 2668e+006
3. 2578e+006
8 .7690e+006
7. 0448e+007
2. 0753e+005
2. 8805e+005
5. 9348e+006
1. 2117e+005
3. 7555e+003
2. 6858e+005

Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr--95
Zr-97

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Enercsv

MeV

0.015

0,05

2" Activity
photons/sec

4. 678e+08
9-.216e+l1
8.847e+13
2.376e+12
1.030e+13

Fluence Rate
MeV/cm 2 !/sec
No Buildup
0. O00e+00
0. 000e+00

2.390e-131
3. 448e-64
7 .356e-39

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
7. 600e-28
2. 356e-24
5. 002e-22
3.562e-23
5. 048e-22

Exposure Rate
mR/hr

No Buildup
0 .00e+00

0. O00e+00
2 .369e-133
1.525e-66
1.960e-41

Exposure Rate
mR/hr

With Buildup
6.519e-29
8.162e-26
4.957e-24
1.576e-25
1.345e-24



Folagimformatich Only
DOS File: RHR8.MS5
Run Date: September 2, 2005 EC-RA DN-I 129

Page 464Run Time:
Duration:

MeV

0.06
0 .08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

2:55:13 PM
00 : 00: 33

ACtivity
Photons/sec

2 . 7 32e+12
1.059e+13

1.152e+1 3

1.161e+13

8.271e+13
6.017e+13

3.018e+14

5.725e+14

3 .296e+1 4

3.015e+14
2.116e+14

2 . 084e+1 4

3.793e+ 1 3

1.839e+11
2 .737e+08

Fluence Rate
MeV/cm 2 /sec
No Buildup
2 .281e-28

1. 429e-18
7 .799e-15
4. 043e-11
1 .589e-08

1 .277e-06
1. 335e-04
2. 372e-03
7. 875e-03
1. 009e-01
4 .917e-01
1 .230e+01
1 . 660e+01
8 .786e-01
5. 317e-03

Fluence Rate
MeV/cm2/sec

With Buildup
9. 612e-22
1. 374e-16
1 .755e-12
1 786e-08
7. 816e-06
4 .327e-04

2 .827e-02

3 .343e-01
7 .842e-01

5. 813e+00
1. 872e+01
2 .354e+02
2. 109e+02
6.768e+00
3. 016e-02

Exposure Rate
mR/hr

No Buildup
4. 530e-31
2 .261e-2!
1. 193e-17
6. 657e-14
2 .804e-11

2. 423e-09
2 .600e-07

4 .656e-06
1. 537e-05
1. 919e-04
9 .063e-04

2. 070e-02
2. 567e-02
1. 192e-03
6. 578e-06

Exoosure Rate
mR /hr

With Buildup
1. 909e-24
2 .174e-19
2. 685e-15
2 940e-11
1. 380e-08
8. 207e-07
5. 508e-05
6. 563e-04
1. 531e-03
1 106e-02
3 .451e-02

3. 960e-01
3. 261e-01
9. 182e-03
3. 731e-05

TOTALS: 2.245e+15 3. 039e+Ol 4.787e+02 4 . 869e-02 7.791e-01

00
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
RHR16.MS5 EC-RADN-1129
September 2, 2005 Page 465
2:50:23 PM
00: 00:33

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 16 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
1.5e+3 cm

15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in
# 1

X
2636.52 cm

86 ft 6.0 in

Y
762 cm

25 ft

z

Shields
Shield Name Dimension MaterialDensity
Source 1.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-2 41
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1. 4923e-003
1. 1950e+003
3. 6529e-001
1. 044e+003
2 .5965e+001

1. 7425e+001
2. 2051e+001
3. 8775e-001
2. 2785e-002
4. 3023e-001
2. 3296e-001
1. 6780e+003
5 .1741e+002

1. 2632e+003
8.8571e+003
2 .3408e+003

1. 1420e+004
6 .8877e-002

3 .4516e+003
2 .6243e+002

6. 1816e-001
7. 6483e-003
1. 2477e+002
1. 1220e+001

becauerels
5. 5215e+007
4. 4216e+013
1. 3516e+010
4. 0864e+013
9 6071e+011
6. 4473e+011
8. 1589e+011
1. 4347e+010
8. 4304e+008
1. 5919e+010
8. 6197e+009
6. 2086e+013
1. 9144e+013
4.6740e+013
3.2771e+014
8 .6608e+013

4. 2255e+014
2. 5485e+009
1.2771e+014
9. 7100e+012
2 .2872e+010

2 .8299e+008

4. 6164e+012
4. 1514e+011

gCi/cm3

1. 3420e-003
1. 0747e+003
3. 2850e-001
9. 9320e+002
2. 3350e+001
1. 5670e+001
1.9830e+001
3 .4870e-001
2. 0490e-002
3 .8690e-001

2. 0950e-001
1 .5090e+003

4. 6530e+002
1. 1360e+003
7 .9650e+003

2 .050e+003

1.02770e+004
6. 1940e-002
3. 1040e+003
2. 3600e+002
5. 5590e-001
6.8780e-003
1.1220e+002
1.0090e+001

Ba/cm3

4.9654e+001
3. 9762e+007
1. 2155e+004
3. 6748e+007
8. 6395e+005
5 .7979e+005
7. 3371e+005
1. 2902e+004
7. 5813e+002
1. 4315e+004
7.7 515e+003
5. 5833e+007
1. 7216e+007
4. 2032e+007
2. 9470e+008
7. 7885e+007
3. 7999e+008
2 .2918e+003
1. 1485e+008
8. 7320e+006
2. 0568e+004
2. 5449e+002
4. 1514e+006
3. 7333e+005



Fo~agformatioh Only
DOS File: RHR16.MS5
Run Date: September 2, 2005
Run Time: 2:50:23 PM
Duration: 00:00:33

WW Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
4. 0666e+000
2. 5465e+002
9 .7445e+000
2.1736e+001
6. 6575e-002
7. 0846e-003
1. 1365e-002
2 .8034e+000

1. 5457e+001
1. 2399e+002
6. 7298e+001
5. 0007e+001
1. 2432e+002
7. 1479e+000
5. 0007e+001
1. 2176e+002
3. 8931e+001
5.9536e+002
7. 6583e+001
2. 3830e+002
1. 3578e+001
1.2121e+002
1. 3133e+002
2. 3207e+001
1. 3211e+002
9. 6422e+001
2. 1695e+002
1. 9527e+003
1. 2032e+001
9. 0750e+000
6.5330e+001
2 .0828e+000
1.1131e+001
5. 7579e+000

becquerels
1. 5046e+011
9. 4220e+012
3 .6054e+011

8. 0422e+011
2 .4633e+009
2. 6213e+008
4.2049e+008
1.0372e+011
5.7190e+011
4.5878e+012
2 .4900e+012

1 .8502e+012

4. 5999e+012
2 .6447e+0i1

1. 8502e+012
4. 5053e+012
1. 4405e+012
2 .2028e+013
2. 8336e+012
8 .8172e+012

5. 0237e+01!
4 .4847e+012

4. 859!e+012
8. 5868e+011
4. 8879e+012
3.5676e+012
8. 0272e+012
7 .2249e+013
4 .4518e+011
3. 3578e+011
2. 4172e+012
7 .7063e+010
4. 1185e+011
2. 1304e+011

UCi/cm3

3. 6570e+000
2 .2900e+002
8 .7630e+000
1 .9546e+001

5. 9870e-002
6. 3710e-003
1. 0220e-002
2. 5210e+000
1. 3900e+001
1. 1151e+002
6. 0520e+001
4 .4970e+001
1. 1180e+002
6 .4280e+000

4. 4970e+001
1 .0950e+002

3 .5010e+001

5. 3540e+002
6. 8870e+001
2. 1430e+002
1. 2210e+001
1. 0900e+002
1- 1810e+002
2. 0870e+001
1. 1880e+002
8. 6710e+001
1. 9510e+002
1. 7560e+003
1.0820e+001
8. 1610e+000
5. 8750e+001
1. 8730e+000
1. 0010e+001
5 .1780e+000

EC-RADN- 1129
Page 466

Bq/cm3

1. 3531e+005
8.4730e+006
3.2423e+005
7.2322e+005
2 .2152e+003
2. 3573e+002
3 .7814e+002
9. 3277e+004
5. 1430e+005
4. 1257e+006
2 .2392e+006
1.6639e+006
4. 1366e+006
2 .3784e+005

1. 6639e+006
4 .0515e+006

1. 2954e+006
1 9810e+007
2 5482e+006
7. 9291e+006
4 .5177e+005

4. 0330e+006
4. 3697e+006
7 .7219e+005
4. 3956e+006
3. 2083e+006
7 .2187e+006
6 .4972e+007

4. 0034e+005
3. 0196e+005
2. 1738e+006
6. 9301e+004
3 .7037e+005
1. 9159e+005

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Energv Activity
MeV photons/sec

0.015 4.112e+08
2 8.772e+11

3 8.132e+13
.04 2.270e+12

0.05 9.500e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup

0. 000e+00
0 .O00e+O0

2.197e-131
3 .294e-64
6.785e-39

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
6.681e-28
2 . 243e-24
4.598e-22
3. 403e-23
4. 656e-22

Exposure Rate
mR/hr

No Buildup
0 .000e+00

0 .O00e+00

2.178e-133
1.457e- 6 6
1.808e-41

Exposure Rate
mR/hr

With Buildup
5.731e-29
7 .769e-26
4 . 557e-24
1.505e-25
1 .240e-24



Fcdageformatidn Only
DOS File: RHRl6.MS5
Run Date: September 2, 2005 EC-RADN- 1129

Page 467Run Time: 2:50:23 PM
Duration: 00:00:33

W Activity
MeV photons/sec

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 0
4.0

2.635e+12
1. 015e+13
1. 037e+13
1 . 080e+13
7 .305e+13
5 . 085e+13
2 .803e+14
4 .292e+14
2 . 613e+14
2 .248e+14
1. 173e+14
1. 054e+14
1 .735e+13
3 .458e+11
7 .428e+06

Fluence Rate
MeV/cm 2 /sec
No Buildup
2. 199e-28
1. 369e-18
7. 017e-15
3. 760e-11
1 403e-08
1. 079e-06
1. 240e-04
1. 778e-03
6. 244e-03
7. 521e-02
2. 726e-01
6. 221e+00
7. 595e+00
1. 652e+00
1. 443e-04

1.582e+0l

Fluence Rate
MeV/cm 2 /sec

With Buildup
9 .269e-22

1. 317e-16
1. 579e-12
1 . 661e-08
6 .903e-06
3 .657e-04

2. 626e-02
2 506e-01
6 .217e-01
4 .333e+00
1 038e+01
1. 190e+02
9 .648e+01

1. 272e+01
8. 185e-04

2 .438e+02

Exposure Rate
mR/hr

No Builduo
4. 368e-31
2 .167e-21

1. 074e-17
6. 192e-14
2 .476e-1i
2. 04 7 e-09
2. 415e-07
3. 490e-06
1 .219e-05
1.431e-04
5.024e-04
1. 047e-02
1.174e-02
2.241e-03
1.786e-07

2.511e-02

Exposure Rate
mR/hr

With Buildup
1. 841e-24
2. 084e-19
2. 416e-15
2. 735e-11
1. 218e-08
6. 936e-07
5. 116e-05
4 . 919e-04
1. 214e-03
8. 242e-03
1. 913e-02
2. 003e-01
1. 492e-01
1. 726e-02
1. 013e-06

3. 958e-01TOTALS: 1.688e+15

D.



For Information Only

Page
DOS File:

._ate:
ime:

_buration:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1

RHR24.MS5 EC-RADN-112 9

September 2, 2005 Page 468

2:51:56 PM
00:00:33

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 24 hour

Geometry: 7 - Cylinder Volume - Side Shields

Y Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

50 ft
6.0 in

Dose Points

# 1
x

2636.52 cm
86 ft 6.0 in

Y
762 cm

25 ft

z
0 cm

0.0 in

Shields
-Shield Name Dimension MaterialDensity
Source 1.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

A0
Source Input

Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1. 4823e-003
1. 1834e+003
6 .4752e-003
1. 0741e+003
2 .5532e+001

1. 4589e+001
2. 1829e+001
3. 8342e-001
2. 2562e-002
4. 2467e-001
2 .3063e-001

1. 6602e+003
5. 0340e+002
1. 2510e+003
8.5279e+003
2. 1517e+003
8. 6669e+003
1 .2210e-004
1. 4778e+003
3. 6707e+002
1. 4934e-001
2. 0761e-004
1. 1354e+002
1 .1104e+001

Library : Grove
becquerels UCi/cm3

5.4845e+007 1.3330e-003
4.3788e+013 1.0643e+003
2.3958e+008 5.8230e-003
3.9741e+013 9.6590e+002
9.4467e+011 2.2960e+001
5.3981e+011 1.3120e+001
8.0766e+011 1.9630e+001
1.4186e+010 .3.4480e-001
8.3481e+008 2.0290e-002
1.5713e+010 3.8190e-001
8.5333e+009 2.0740e-001
6.1428e+013 1.4930e+003
1.8626e+013 4.5270e+002
4.6287e+013 1.1250e+003
3.1553e+014 7 .6690e+003
7.9614e+013 1.9350e+003
3.2068e+014 7.7940e+003
4.5176e+006 1.0980e-004
5.4680e+013 1.3290e+003
1.3582e+013 3.3010e+002
5.5256e+009 1.3430e-001
7-6816e+006 1.8670e-004
4.2008e+012 1.0210e+002
4.1086e+011 9.9860e+000

Bq/cm3

4.9321e+001
3 .9377e+007

2. 1545e÷002
3. 5738e+007
8. 4952e+005
4. 8544e+005
7 .2631e+005
1 .2758e+004
7 .5073e+002

1 .4130e+004
7. 6738e+003
5.5241e+007
1 .6750e+007
4.1625e+007
2. 8375e+008
7. 1595e+007
2. 8838e+008
4. 0626e+000
4. 9173e+007
1 .2214e+007
4 .9691e+003

6. 9079e+000
3. 7777e+006
3 .6948e+005



Fotaaf ormation Only
0OS File: RHR24.MS5
1un Date: September 2, 2005
Run Time: 2:51:56 PM
Duration: 00:00:33A&
ww Nuclide

Nd-147
Np-239
Pr-143
Pr-144
Pu-23 8

Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3. 9432e+000
2 .2863e+002

9. 7567e+000
2. 1516e+001
6. 5930e-002
7. 0223e-003
1. 1265e-002
2. 7767e+000
1. 5112e+001
1. 2211e+002
5. 7557e+001
4. 9495e+001
1 .2243e+002
2. 0305e+000
4.9495e+001
1. 1354e+002
1. 0681e+001
5 .8691e+002
7. 5838e+001
1. 3166e+002
1 .7369e+000
1. 1387e+002
1. 2677e+002
2. 2985e+001
9.7033e+001
9. 4865e+001
1. 7859e+002
1. 8014e+003
1 .7258e+001
9. 2485e+000
1 .7369e+001
1. 1910e+000
1. 0988e+00l
4. 1077e+000

becquerels
1. 4590e+0!I
8 .4592e+012

3. 6100e+011
7. 9611e+011
2 .4394e+009
2. 5982e+008
4 .1679e+008

1. 0274e+011
5. 5915e+011
4. 5180e+012
2. 1296e+012
1. 8313e+012
4. 5300e+012
7 .5129e+010

1. 8313e+012
4 .2008e+012
3 .9519e+011

2. 1716e+013
2. 8060e+012
4. 8714e+012
6. 4267e+010
4. 2131e+012
4 .6904e+012

8.5045e+011
3 .5902e+012

3 .5100e+012
6.6077e+012
6 .6653e+013

6. 3855e+011
3. 4219e+011
6. 4267e+011
4 .4065e+0!0
4. 0654e+011
1. 5199e+011

gCi/cm3

3.5460e+000
2 .0560e+002

8 .7740e+000

1 .9349e+001

5 .9290e-002

6. 3150e-003
1. 0130e-002
2. 4970e+000
1.3590e+001
1. 0981e+002
5 1760e+001
4. 4510e+001
1. 1010e+002
1. 8260e+000
4 .4510e+001
1. 0210e+002
9. 6050e+000
5. 2780e+002
6. 8200e+001
1. 1840e+002
S.5620e+000
1. 0240e+002
1. 1400e+002
2 .0670e+001
8.7260e+001
8. 5310e+001
1 .6060e+002

1. 6200e+003
1. 5520e+001
8. 3170e+000
1.5620e+001
1. 0710e+000
9 .8810e+000

3. 6940e+000

EC-RADN- 1129
Page 469

Bq/cm3

1. 3120e+005
7 .6072e+006
3. 2464e+005
7 .1592e+005

2. 1937e+003
2. 3366e+002
3 .7481e+002

9. 2389e+004
5. 0283e+005
4. 0630e+006
1. 9151e+006
1. 6469e+006
4. 0737e+006
6 .7562e+004
1. 6469e+006
3 .7777e+006

3. 5538e+005
1. 9529e+007
2. 5234e+006
4. 3808e+006
5. 7794e+004
3. 7888e+006
4. 2180e+006
7 .6479e+005
3. 2286e+006
3. 1565e+006
5. 9422e+006
5. 9940e+007
5 .7424e+005
3:. 0773e+005
5. 7794e+005
3. 9627e+004
3. 6560e+005
1. 3668e+005

be

Buildup
The material reference is : Shield 2

Integration Parameters
Radial
Circumferential
Y Direction (axial)

25
25
25

Enercrv Activity
MeV photons/sec

0.015

0.05

3. 771e+08
8. 359e+ll
7. 560e+13
2. 180e+12
8.765e+12

Fluence Rate
MeV/cm2 /sec
No Buildup

0. 000e+00
0 .000e+00
2.043e-131
3. 163e-64
6. 260e-39

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

6.126e-28
2 . 137e-24
4.274e-22
3.268e-23
4.296e-22

Exoosure Rate
mR hr

No Buildup
0.000e+00
0. 000e+00
2.024e-133
1.399e-66
1.668e-41

Exposure Rate
mR/hr

With Buildup
5.255e-29
7. 403e-26
4 .236e-24
1.445e-25
1.144e-24



Foja~dormatio3i Only
DOS File: RHR24.MS5
Run Date: September 2, 2005
Run Time:
IDuration :

MeV

0.06
0 .08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1 .5
2.0
3.0
4.0

2:51:56 PM
00 : 00 : 33

EC-RAON- 1129
Page 4 70

Activity
Photons/sec

2. 543e+12
9 .732e+12
9 344e+12
1. 030e+13
6. 610e+13
4. 643e+13
2. 658e+14
3. 325e+14
2 .475e+14
2 .014e+14

7. 976e+13
6. 513e+13
9. 038e+12
4. 836e+ii
2 016e+05

Fluence Rate
MeV/cm 2 /sec
No Buildup
2 .122e-28

1. 313e-18
6. 325e-15
3 .587e-1i

1.270e-08
9. 856e-07
1. 175e-04
1 . 377e-03
5. 913e-03
6. 738e-02
1. 853e-01
3. 845e+00
3. 956e+00
2. 310e+00
3 .918e--06

Fluence Rate
MeV/cm 2 /sec

With Buildup
8. 945e-22
1. 263e-16
1 .423e-12
1. 584e-08
6. 247e-06
3. 339e-04
2 .490e-02
1. 942e-01
5 888e-01
3. 882e+00
7. 056e+00
7. 356e+01
5. 025e+01
1 .779e+01
2 .222e-05

Exposure Rate
mR/hr

No Buildup
4 .216e-31
2. 078e-21
9. 676e-18
5 . 907e-14
2 .241e-11

1. 870e-09
2 .290e-07
2 .704e-06
1. 154e-05
1. 282e-04
3 .416e-04
6. 469e-03
6. 117e-03
3. 134e-03
4. 847e-09

Exposure Rate
mR/hr

With Buildup
1. 777e-24
1. 999e-19
2. 178e-15
2. 609e-11
1. 103e-08
6. 334e-07
4. 851e-05
3 .811e-04

1. 149e-03
7. 384e-03
1. 301e-02
1. 238e-01
7 .770e-02
2. 414e-02
2 .749e-08

TOTALS: 1.433e+15 1. 037e+01 1. 534e+02 1. 620e-02 2.476e-01

I.

~I.
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MicroShield v5. 0 1 (5.01-00076)
Pennsylvania power & Light Co.

Page
DOS File:

I. ate:
ime:

Duration:

1
RHR48.MS5
September 2, 2005
2:53:35 PM
00: 00 : 33

EC-RADN- 1129
Page 471

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 48 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in
# 1

x
2636.52 cm

86 ft 6.0 in

Y
762 cm

25 ft

Shields

Shield Name Dimension MaterialDensity
Source l.lle+06 cm 3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

li

Source Input
Grouping Method : Standard Indices

Number of Groups ; 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1 4512e-003
1.1498e+003
3. 605!e-008
9. 8801e+002
2. 4275e+001
8. 5591e+000
2. 1150e+001
3. 7085e-001
2. 1918e-002
4 .0844e-001

2 .2396e-001
1. 6113e+003
4. 6370e+002
1. 2154e+003
7 .6072e+003

1. 6880e+003
3. 7830e+003
6. 8077e-013
1. 1587e+002
5. 8180e+002
2. 1039e-003
4. 1522e-009
8.5735e+001
1.0780e+001

Library : Grove
becmuerels UCi/cm3

5.3693e+007 1.3050e-003
4.2542e+013 1.0340e+003
1.3339e+003 3.2420e-008
3.6556e+013 8.8850e+002
8.9817e+011 2.1830e+001
3.1669e+011 7.6970e+000
7.8256e+0l1 1.9020e+001
1.3722e+010 3.3350e-001
8.1095e+008 1.9710e-002
1.5112e+010 3.6730e-001
8.2864e+009 2.0140e-001
5.9618e+013 1-4490e+003
1.7157e+013 4.1700e+002
4.4970e+013 1.0930e+003
2.8147e+014 6.8410e+003
6.2457e+013 1.5180e+003
1.3997e+014 3.4020e+003
2.5188e-002 6.1220e-013
4.2872e+012 1.0420e+002
2.1527e+013 5.2320e+002
7.7844e+007 1.8920e-003
1.5363e+002 3.7340e-009
3.1722e+012 7.7100e+001
3.9885e+011 9.6940e+000

Bp/cm3

4.8285e+001
3. 8257e+007
1 .1995e-003

3. 2874e+007
8. 0771e+005
2.8479e+005
7. 0374e+005
1. 2339e+004
7. 2927e+002
1. 3590e+004
7. 4518e+003
5. 3613e+007
1.5429e+007
4. 0441e+007
2. 5312e+008
5 .6166e+007

1 .2587e+008
2 .2651e-008
3. 8554e+006
1.9358e+007
7.0004e+001
1.3816e-004
2.8527e+006
3.5868e+005



Fo~ahformaticoh Only
DOS File: RHR48.MS5
Run Date: September
Run Time: 2:53:35 P
Duration: 00:00:33

,* Nuclide
Nd-147 3
Np-239 1
Pr-143 9
Pr-144 2
Pu-238 6
Pu-239 6
Pu-240 1
Pu-241 2
Rb-86 1
Rh-103m 1
Rh-105 3
Rh-106 4
Ru-l03 1
Ru-105 4
Ru-106 4
Sb-127 9
Sb-129 2
Sr-89
Sx-90 7
Sr-91 2
Sr-92
Tc-99m 8
Te-127 1
Te-127m 2
Te-129 7
Te-129m 9

2, 2005
V1

curies
.5962e+000
.6547e+002
.5576e+000
.0848e+001
.4040e-002
.8355e-003
.0937e-002
.6966e+000
.4145e+001
.1645e+002
.5095e+001
.7983e+001
.1676e+002
.6526e-002
, 7983e+001
.2107e+001
.2051e-001
.6234e+002
.3648e+001
.2196e+001
. 6418e-003
.7737e+001
.0920e+002
.2296e+001
,8363e+001
.0272e+001
.9624e+001
.4145e+003
.9879e+001
.1751e+000
.9582e-001
.2284e-001
.0557e+001
.4912e+000

beccruerels
1. 3306e+011
6 .1222e+012

3. 5363e+011
7. 7137e+011
2. 3695e+009
2 .5291e+008

4. 0465e+008
9.9774e+010
5 .2335e+011
4. 3088e+012
1 .2985e+012
1. 7754e+012
4. 3201e+012
1. 7215e+009
1. 7754e+012
3 .4080e+012
8. 1589e+009
2 .0807e+013
2 .7250e+012
8. 2123e+011
1. 3475e+008
3. 2463e+012
4. 0403e+012
8. 2494e+011
2. 8994e+012
3 .3401e+012

3 .6861e+012
5 .2335e+013
1. 1055e+012
3. 3948e+011
7 .2455e+009

8 .2453e+009
3. 9062e+011
5. 5174e+010

MCi/cm3

3.2340e+000
1.4880e+002
8.5950e+000
1.8748e+001
5.7590e-002
6.1470e-003
9.8350e-003
2.4250e+000
1.2720e+001
1.0472e+002
3.1560e+001
4.3150e+001
1.0500e+002
4.1840e-002
4.3150e+001
8.2830e+001
1.9830e-001
5.0570e+002
6 .6230e+001

1. 9960e+001
3 .2750e-003
7. 8900e+001
9. 8200e+001
2 .0050e+001

7.0470e+001
8. 1180e+001
8. 9590e+001
1.2720e+003
2.6870e+001
8.2510e+000
1.7610e-001
2.0040e-001
9.4940e+000
1.3410e+000
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BC/ cm 3

1 1966e+005
5. 5056e+006
3 .1802e+005

6 9368e+005
2 1308e+003
2 .2744e+002
3. 6389e+002
8.9725e+004
4. 7064e+005
3. 8748e+006
1. 1677e+006
1 .5965e+006

3. 8850e+006
1. 5481e+003
1. 5965e+006
3. 0647e+006
7. 3371e+003
1. 8711e+007
2. 4505e+006
7. 3852e+005
1. 2117e+002
2. 9193e+006
3. 6334e+006
7 .4185e+005
2. 6074e+006
3. 0037e+006
3. 3148e+006
4.7064e+007
9. 9419e+005
3 .0529e+005

6. 5157e+003
7 .4148e+003
3. 5128e+005
4. 9617e+004

Te-13!m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

9

2

2

3

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercry Activity
MeV photons/sec

0.015 3.340e+08
2 7.114e+ll

b3 .6.205e+13

004 -.961e+12
D.05 6.884e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.000e+00
0.000e+00
1.676e-131
2.845e-64
4.917e-39

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
5.426e-28
1.819e-24
3.508e-22
2. 940e-23
3.374e-22

Exposure Rate
mR/hr

No Buildup
0.000e+00
0.000e+00
1.661e-133
1.258e-66
1.310e-41

Exposure Rate
mR/hr

With Buildup
4.654e-29
6.300e-26
3.477e-24
1. 300e-25
8.989e-25



Fo~ageformaticia Only
DOS File: RHR48.MS5
Run Date: September 2
Run Time: 2:53:35 PM
Duration: 00:00:33

w Activity
MeV photons/sec

0.06
0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3 .0
4.0

2 .296e+12
8.620e+12
6. 879e+12
8. 794e+12
5 126e+13
4 022e+13
2 340e+14
1. 662e+14
2. 159e+14
1 .617e+14
4 615e+13
3 .793e+13
2 . 866e+12
7 . 665e+11
4 .033e+00

2005

Fluence Rate
MeV/cm 2 /sec
No Buildup
1. 917e-28
1 . 163e-18
4. 657e-15
3. 062e-11
9. 846e-09
8. 538e-07
1. 035e-04
6 .886e-04

5. 158e-03
5 .409e-02
1. 072e-01
2 .239e+00

1. 254e+00
3. 661e+00
7. 836e-11

7.322e+00

Fluence Rate
MeV/cm2 /sec
With Buildup
8. 077e-22
1. 119e-16
1. 048e-12
1. 352e-08
4. 844e-06
2. 893e-04
2. 192e-02
9 .707e-02
5. 136e-01
3 .117e+00

4. 083e+00
4 .284e+01

1. 593e+01
2. 820e+01
4. 444e-10

9.481e+01

Exposure Rate
mR/hr

No Buildup
3. 807e-31
1. 841e-2!
7 .124e-18
5 .043e-14

1 .738e-11
1. 620e-09
2. 016e-07
1. 352e-06
1. 007e-05
1 . 029e-04
1. 977e-04
3.768e-03
1.940e-03
4.96.7e-03
9.694e-14

1.099e-02
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Exposure Rate
m_._/hr

With Buildup
1. 604e-24
1.770e-19
1.603e-15
2.227e-11
8. 550e-09
5. 487e-07
4 .270e-05
1. 905e-04
1 . 002e-03
5. 928e-03
7 525e-03
7. 208e-02
2.464e-02
3. 826e-02
5.497e-13

1.497e-01TOTALS: 1.055e+15

S.

~II.



For Information Only

rage
DOS File:

Satate:
ime:

rion:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
RHR96.MS5 EC-RADN- 1129
September 2, 2005 Page474

2:55:47 PM
00:00:32

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 96 hour

Geometry: 7 - Cylinder Volume - Side Shields

Y Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in

0

# 1
X

2636.52 cm
86 ft 6.0 in

Y
762 cm

25 ft

rI
Shields

X Shield Name Dimension MaterialDensity
Source 1.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

0* Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove .
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
1.3911e-003
1.0846e+003

8.3589e+002
2.1951e+001
2. 9457e+000
1 .9849e+001

3 .4683e-001
2 .0661e-002
3 .7775e-001
2 .1106e-001
1. 5179e+003
3 .9354e+002
1. 1465e+003
6. 0459e+003
1. 0407e+003
7 .2080e+002

7.1212e-001
7.3737e+002
4.1789e-007

4.8850e+001
1.0154e+001

becquerels
5.1471e+007
4.0129e+013

3. 0928e+013
8.1218e+011

1 .0899e+011

7. 3442e+011
1. 2833e+010
7. 6446e+008
1. 3977e+010
7 .8091e+009
5. 6162e+013
1. 4561e+013
4. 2419e+013
2 .2370e+014
3. 8507e+013
2.6670e+013

2.6349e+010
2.7283e+013
1.5462e+004

1.8075e+012
3.7569e+011

gCi/cm3

1.2510e-003
9.7533e+002

7.5170e+002
1.9740e+001
2. 6490e+000
1 .7850e+001
3. 1190e-001
1. 8580e-002
3. 3970e-001
1. 8980e-001
1. 3650e+003
3. 5390e+002
1. 0310e+003
5.4370e+003
9. 3590e+002
6. 4820e+002

6.4040e-001
6.6310e+002
3.7580e-007

4.3930e+001
9.1310e+000

BQ/cm 3

4.6287e+00!
3.6087e+007

2. 7813e+007
7. 3038e+005
9. 8013e+004
6. 6045e+005
1. 1540e+004
6 .8746e+002

1 .2569e+004
7.0226e+003
5. 0505e+007
1. 3094e+007
3. 8147e+007
2 0117e+008
3 .4628e+007
2. 3983e+007

2.3695e+004
2.4535e+007
1.3905e-002

1.6254e+006
3.3785e+005



FoiagformatiaRi Only
DOS File: RHR96.MS5
Run Date: September 2, 2005
Run Time: 2:55:47 PM
Duration: 00:00:32

PW Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu -238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.9891e+000
8.6625e+001
8.6302e+000
1. 9565e+001
6. 0426e-002
6. 4663e-003
1. 0316e-002
2. 5431e+000
1. 2388e+001
1. 0606e+002
1. 2921e+001
4. 5092e+001
1 .0634e+002

2. 4431e-005
4. 5092e+001
6. 0615e+001
9 .4064e-005

5 .1608e+002
6. 9467e+001
6. 3084e-001
1. 6002e-008
5. 0084e+001
7. 8674e+001
2. 0928e+001
7. 0656e+001
8. 1710e+001
3. 1003e+001
8.7192e+002
4. 5069e+001
8. 5090e+000
1. 6269e-005
7. 7985e-003
9. 7456e+000
1. 9638e-001

becauerels
1. 1060e+011
3 .2051e+012

3. 1932e+011
7. 2392e+011
2 .2358e+009
2. 3925e+008
3. 8169e+008
9. 4096e+010
4.5834e+011
3 .9243e+012
4. 7809e+011
1. 6684e+012
3. 9346e+012
9. 0393e+005
1. 6684e+012
2 .2428e+012
3. 4804e+006
1. 9095e+013
2. 5703e+012
2. 3341e+010
5. 9206e+002
1.8531e+012
2. 9109e+012
7. 7433e+011
2. 6143e+012
3. 0233e+012
1 .1471e+012
3. 2261e+013
1.6676e+012
3. 1483e+011
6. 0194e+005
2 .8854e+008

3. 6059e+011
7. 2660e+009

gCi/cm 3

2 .6880e+000

7 .7900e+001
7. 7610e+000
1. 7595e+001
5 .4340e-002
5 .8150e-003
9 .2770e-003
2. 2870e+000
1.1140e+001
9.5378e+001
1.1620e+001
4. 0550e+001
9. 5630e+001
2. 1970e-005
4. 0550e+001
5. 4510e+001
8. 4590e-005
4. 6410e+002
6.2470e+001
5.6730e-001
1. 4390e-008
4.5040e+001
7. 0750e+001
1.8820e+001
6. 3540e+001
7. 3480e+001
2 .7880e+001
7 .8410e+002

4. 0530e+001
7. 6520e+000
1. 4630e-005
7. 0130e-003
8. 7640e+000
1. 7660e-001
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Bp/cm3

9. 9456e+004
2. 8823e+006
2. 8716e+005
6. 5101e+005
2 .0106e+003
2 .1516e+002
3 .4325e+002
8 .4619e+004
4 .1218e+005

3. 5290e+006
4-2994e+005
1. 5004e+006
3. 5383e+006
8 .1289e-001

1 .5004e+006

2. 0169e+006
3. 1298e+000
1 .7172e+007
2. 3114e+006
2. 0990e+004
5. 3243e-004
1.6665e+006
2. 6178e+006
6 .9634e+005
2. 3510e+006
2 .7188e+006
1 .0316e+006
2. 9012e+007
1 .4996e+006
2. 8312e+005
5. 4131e-001
2. 5948e+002
3 .2427e+005

6. 5342e+003

9.

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enerciy Activity
MeV photons/sec

0.015

0.05

3 .076e+08
5. 305e+ii
4. 354e+13
1. 664e+12
4. 248e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
0.O00e+00
0.000e+00

1.177e-131
2.414e-64
3 .034e-39

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

4.998e-28
1. 356e-24
2. 462e-22
2. 494e-23
2. 082e-22

Exposure Rate
mR./hr

No Buildup
0. O00e+00
0.O00e+00

1.166e-133
1. 068e-66
8.083e-42

Exposure Rate
mR/hr

With Buildup
4.287e-29
4.698e-26
2 .440e-24
1.103e-25
5.546e-25



Fo-aieformatidn Only
DOS File: RHR96.MS5
Run Date: September 2, 2005
Run Time: 2:55:47 PM
Duration: 00:00:32

W Activity
MeV Photons/sec

EC-RADN- 1129
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0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

1. 899e+12
6 .834e+12

3 797e+12
6. 552e+12
3. 201e+13
3. 307e+13
1. 854e+14
5 972e+13
1. 722e+14
1. 218e+14
3. 145e+13
3. 443e+13
1. 553e+12
9. 715e+ll

7.416e+14

Fluence Rate
MeV/cm2 /sec
No Buildup
1. 585e-28
9 .222e-19

2. 570e-15
2. 281e-11
6 . 148e-09
7. 020e-07
8 . 196e-05
2. 474e-04
4. 115e-03
4. 074e-02
7 308e-02
2. 033e+00
6. 799e-01
4. 640e+00

7.471e+00

Fluence Rate
MeeV/cm 2 /sec

With Buildup
6. 680e-22
8 .868e-17

5. 784e-13
1. 008e-08
3. 025e-06
2 .378e-04

1.736e-02
3 .487e-02
4. 098e-01
2. 347e+00
2.782e+00
3.889e+01
8. 636e+00
3.574e+01

8.886e+01

Exposure Rate
mR /hr

No Buildup
3. 148e-31
1 .459e-21

3 .932e-18
3.757e-14
1. 085e-11
1. 332e-09
1 . 597e-07
4 .856e-07

8. 032e-06
7 .750e-05
1 347e-04
3 420e-03
1. 051e-03
6 .296e-03

1.099e-02

Exposure Rate
mR/hr

With Buildup
1 . 327e-24
1 .403e-19

8. 850e-16
1. 659e-11
5. 338e-09
4. 511e-07
3 382e-05
6. 845e-05
7. 998e-04
4. 465e-03
5. 129e-03
6. 543e-02
1. 336e-02
4. 849e-02

1.378e-01

D*

1 .
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DOS File:
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Duration:

1
RHR240.MS5
September 2, 2005
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00:00:32
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 240 hour

Geometry: 7 - Cylinder Volume - Side Shields

Y. Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

50 ft
6.0 in

Dose Points

# 1
x

2636.52 cm
86 ft 6.0 in

Y
762 cm

25 ft

z
0 cm

0.0 in

Shields
Shield Name Dimension MaterialDensity
Source l.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

.618 Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142.
Mo-99
Nb-95

curies
1.2243e-003
9.0973e+002

5. 0629e+002
1. 6213e+001
1 .2010e-001
1. 6424e+001
2. 8378e-001
1 .7336e-002
2 .9902e-001
1. 7681e-001
1.2666e+003
2. 4053e+002
9. 6166e+002
3. 0280e+003
2.4375e+002
4.9862e+000

1.6535e-007
5.7157e+002

9.0383e+000
8.4468e+000

beccruerels
4.5300e+007
3.3660e+013

1.8733e+013
5. 9988e+011
4 .4436e+009
6.0770e+011
1. 0500e+010
6 .4143e+008

1. 1064e+010
6. 5419e+009
4 .6863e+013

8. 8994e+012
3. 5581e+013
1. 1204e+014
9. 0188e+012
1. 8449e+011

6.1181e+003
2.1148e+013

3.3442e+011
3.1253e+011

aCi /cm 3

1.1010e-003
8.1810e+002

4.5530e+002
1. 4580e+001
1 .0800e-001

1. 4770e+001
2. 5520e-001
1.5590e-002
2 .6890e-001
1. 5900e-001
1. 1390e+003
2. 1630e+002
8. 6480e+002
2.7230e+003
2 .1920e+002

4. 4840e+000

1.4870e-007
5.1400e+002

8.1280e+000
7.5960e+000

Bc/cm3

4.0737e+001
3.0270e+007

1.6846e+007
5.3946e+005
3.9960e+003
5.4649e+005
9.4424e+003
5.7683e+002
9 .9493e+003

5.8830e+003
4. 2143e+007
8. 0031e+006
3 .1998e+007

1. 0075e+008
8 .1104e+006

1. 6591e+005

5.5019e-003
1.9018e+007

3.0074e+005
2.8105e+005



Fciageformati2n Only
DOS File: RHR240.MS5
Run Date: September 2, 2005
Run Time: 2:52:29 PM
Duration: 00:00:32LA

vW Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1.7180e+000
1.2432e+001
5.5233e+000
1.6189e+001
5.0752e-002
5.4444e-003
8.6603e-003
2.1328e+000
8.3233e+000
8.0086e+001
6.4485e-001
3.7430e+001
8.0298e+001
3.5384e-015
3.7430e+001
1.7269e+001
7.2958e-015
3.9899e+002
5.8291e+001
1.4489e-005

9 .2663e+000
3. 3816e+001
1. 7125e+001
5 .2409e+001
6. 0604e+001
9. 3408e-001
2. 0427e+002
5 .4254e+001
6. 6542e+000

3.3427e-007
7.6661e+000
4.4880e-004

beccuerels
6.3567e+010
4.5999e+011
2.0436e+011
5.9901e+011
1.8778e+009
2.0144e+008
3.2043e+008
7. 8914e+010
3 .0796e+011
2. 9632e+012
2. 3859e+010
1. 3849e+012
2. 9710e+012
1. 3092e-004
1.3849e+012
6 .3897e+011

2 .6995e-004
1 .4762e+013

2. 1568e+012
5. 3611e+005

3. 4285e+011
1. 2512e+012
6. 3362e+011
1. 9391e+012
2. 2423e+012
3. 4561e+010
7. 5582e+012
2. 0074e+012
2. 4621e+011

1.2368e+004
2.8365e+011
1.6606e+007

UCi/cm3

1. 5450e+000
1. llS0e+001
4. 9670e+000
1. 4559e+001
4. 5640e-002
4. 8960e-003
7. 7880e-003
1 .9180e+000

7 .4850e+000
7 .2020e+001
5 .7990e-001
3. 3660e+001
7. 2210e+001
3 .1820e-015

3. 3660e+001
1.5530e+001
6. 5610e-015
3. 5880e+002
5. 2420e+001
1. 3030e-005

8. 3330e+000
3. 0410e+001
1. 5400e+001
4 .7130e+001
5 4500e+001
8. 4000e-001
1.8370e+002
4. 8790e+001
5. 9840e+000

3.0060e-007
6.8940e+000
4.0360e-004

EC-RADN- 1129
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Bcr/cm
3

5 .7165e+004
4. 1366e+005
1. 8378e+005
5. 3868e+005
1. 6887e+003
1. 8115e+002
2. 8816e+002
7 .0966e+004

2 .7695e+005
2 .6647e+006

2. 1456e+004
1. 2454e+006
2. 6718e+006
1. 1773e-010
1. 2454e+006
5. 7461e+005
2. 4276e-010
1. 3276e+007
1. 9395e+006
4. 821!e-001

3. 0832e+005
1. 1252e+006
5. 6980e+005
1.7438e+006
2. 0165e+006
3. 1080e+004
6. 7969e+006
1 .8052e+006

2. 2141e+005

1.1122e-002
2.5508e+005
1.4933e+001

0.

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercgy Activity
MeV photons/sec

0.015

0.3.4
0.05

2. 557e+08
2. 895e+ll
1. 814e+13
1. 161e+12
1. 003e+12

Fluence Rate
MeV/cm2 /sec
No Buildup
0.000e+00
0.000e+00
4.902e-132
1.684e-64
7.161e-40

Results
Fluence Rate
MeV/cm 2 /sec

With Buildup
4.155e-28
7.402e-25
1. 026e-22
1. 740e-23
4.914e-23

Exposure Rate
mR_/hr

No Buildup
0. 000e+00
0.000e+00
4.858e-134
7.449e-67
1. 908e-42

Exposure Rate
mR/hr

With Buildup
3. 563e-29
2.564e-26
1.017e-24
7. 696e-26
1.309e-25



Foia~ieformatij3n Only
DOS File: RHR240.MS5
Run Date: September 2, 2005 EC-RADN- 1129

Page 479Run Time:
Duration:

MeV

0.06
0.08
0.1
0.15
0.2
0. 3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

2:52:29 PM
00:00:32

Activity
photons/sec

1. 127e+12
3. 504e+12
7. 324e+ii
3 .276e+12
8. 408e+12
1. 854e+13
9. 284e+13
2. 121e+13
1. 078e+14
7. 153e+13
1. 520e+13
2 304e+13
4 .824e+11

7.530e+li

Fluence Rate
MeV/cm2 /sec
No Buildup
9 408e-29
4 728e-19
4. 958e-16
1. 141e-11
1. 615e-09
3. 936e-07
4 .05e-05

8 .786e-05
2 . 576e-03
2 393e-02
3. 532e-02
1 .360e+00
2. lle-01
3. 597e+00

Fluence Rate
MeV/cm 2 /sec
With Buildup
3. 965e-22
4. 547e-17
1. 16e-13
5 .038e-09
7. 946e-07
I 333e-04
8. 695e-03
1.238e-02
2. 565e-01
1 379e+00
1. 345e+00
2. 602e+01
2 .682e+00

2. 771e+01

Exposure Rate
mR/hr

No Buildup
1. 869e-31
7. 483e-22
7 .585e-19

1. 878e-14
2 .850e-12
7 466e-10
7 998e-08
1 .725e-07
5. 028e-06
4 .552e-05

6. 511e-05
2 .288e-03

3 .265e-04
4. 880e-03

Exposure Rate
mR/hr

With Buildup
7. 875e-25
7 .196e-20

1. 707e-16
8 .296e-12
1. 402e-09
2. 529e-07
1. 694e-05
2 431e-05
5. 006e-04
2. 623e-03
2. 479e-03
4 378e-02
4. 147e-03
3 .759e-02

TOTALS: 3.890e+14 5.230e+00 5. 941e+01 7.61le-03 9. 116e-02

S.
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File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 480 hour

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

Dose Points

50 ft
6.0 in

z
0 cm

0.0 in

a

# 1
x

2636.52 cm
86 ft 6.0 in

y
762 cm

25 ft

Shields
Shield Name Dimension MaterialDensity
Source l.lle+06 cm3 Water 1
Transition Air 0.00122
Shield 2 91.44 cmConcrete2.35
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

S. Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

curies
9.8423e-004
6.7904e+002

2. 1951e+002
9. 7834e+000
5.8035e-004
1. 1965e+001
2. 0316e-001
1 .2933e-002
2. 0250e-001
1. 3166e-001
9 .3753e+002
1. 0583e+002
7. 1780e+002
9. 5510e+002
2 .1695e+001
1. 2521e-003

2.5476e+002

5.4299e-001
6.1405e+000

becauerels
3.6417e+007
2.5124e+013

8.1218e+012
3.6198e+011
2.1473e+007
4.4271e+011
7.5170e+009
4.7850e+008
7 .4923e+-009
4. 8714e+009
3 .4689e+013
3. 9157e+012
2. 6558e+013
3.5339e+013
8. 0272e+011
4. 6328e+007

9.4261e+012

2.0091e+010
2.2720e+0!I

UCi/cm3

8.8510e-004
6.1064e+002

1.9740e+002
8. 7980e+000
5. 2190e-004
1. 0760e+001
1. 8270e-001
1. 1630e-002
1.8210e-001
1. 1840e-001
8. 4310e+002
9. 5170e+001
6. 4550e+002
8. 5890e+002
1. 9510e+001
1. 1260e-003

2.2910e+002

4.8830e-001
5.5220e+000

Ba/cm3

3.2749e+001
2.2594e+007

7.3038e+006
3. 2553e+005
1. 9310e+001
3. 9812e+005
6. 7599e+003
4 .3031e+002
6 .7377e+003

4. 3808e+003
3. 1195e+007
3 .5213e+006

2 .3883e+007
3.1779e+007
7 .2187e+005

4 .1662e+001

8.4767e+006

1.8067e+004
2.0431-e+005

S.



Foauief ormaticRn Only
DOS File: RHR480.MS5
Run Date: September 2, 2005
Run Time: 2:54:09 PM
Duration: 00:00:32LA

IF Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
6. 8277e-001
4. 8950e-001
2. 4809e+000
1. 1794e+001
3. 7953e-002
4. 0688e-003
6.4685e-003
1 .5913e+000
4. 2879e+000
5. 0141e+001
4. 3613e-003
2. 7433e+001
5. 0274e+001

2.7433e+001
2.1317e+000

2.5976e+002
4.3513e+001
2.6866e-013

5. 5667e-001
1 .4334e+001
1. 2065e+001
3. 1848e+001
3. 6829e+001
2 .7255e-003
1. 8181e+001
4 .3524e+001
4. 4146e+000

1.7547e-014
5.1386e+000
1.7803e-008

beccnuerels
2 .5262e+010

1 .8112e+010

9. 1792e+010
4. 3638e+011
1. 4042e+009
1. 5055e+008
2. 3933e+008
5. 8877e+010
1. 5865e+011
1 8552e+012
1. 6137e+008
1. 0150e+012
1. 8601e+012

1.0150e+012
7.8873e+010

9.6112e+012
1.6100e+012
9.9404e-003

2 .0597e+010

5.3035e+011
4.464le+011
1. 1784e+012
1. 3627e+012
1. 0084e+008
6. 7270e+011
1. 6104e+012
1. 6334e+011

6.4925e-004
1.9013e+011
6.5872e+002

UCi/cm
3

6. 1400e-001
4. 4020e-001
2 .2310e+000
1 .0606e+001

3. 4130e-002
3. 6590e-003
5. 8170e-003
1. 4310e+000
3 .8560e+000

4. 5091e+001
3. 9220e-003
2 .4670e+001

4. 5210e+001

2.4670e+001
1.9170e+000

2.3360e+002
3.9130e+001
2.4160e-013

5. 0060e-001
1. 2890e+001
1. 0850e+001
2.8640e+001
3 .3120e+001

2. 4510e-003
1. 6350e+001
3. 9140e+001
3 .9700e+000

1.5780e-014
4.6210e+000
1.6010e-008

EC-RADN- 1129
Page 481

Bq/cm3

2 .2718e+004
1. 6287e+004
8. 2547e+004
3. 9243e+005
1. 2628e+003
1. 3538e+002
2. 1523e+002
5. 2947e+004
1. 4267e+005
1. 6684e+006
1 .4511e+002
9. 1279e+005
1. 6728e+006

9.1279e+005
7.0929e+004

8.6432e+006
1.4478e+006
8.9392e-009

1. 3522e+004
4. 7693e+005
4 .0145e+005

1. 0597e+006
1. 2254e+006
9 .0687e+001

6. 0495e+005
1. 4482e+006
1. 4689e+005

5.8386e-010
1.7098e+005
5.9237e-004

so

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Enercf Activity
MeV photons/sec

0.015

0.05

1. 859e+08
1. 610e+11
6.482e+12
7. 036e+11
9.517e+10

Fluence Rate
MeV/cnM2 /sec
No Buildup
0.000e+00
0 . 000e+00

1.751e-132
1.021e-64
6.797e-41

Results
Fluence Rate
MeV/cm2 ,/sec

With Buildup
3.020e-28
4.117e-25
3. 665e-23
1.055e-23
4. 664e-24

Exposure Rate
mR/hr

No Buildup
0 .000e+00

0 .000e+00

1.736e-134
4.516e-67
1.81le-43

Exposure Rate
mR /hr

With Buildup
2.591e-29
1.426e-26
3.632e-25
4 .665e-26
1 .243e-26



FcRagef ormat
DOS File:
Run Date:

idn Only
RHR480.MS5
September 2, 2005
2:54:09 PM
00: 00:32

EC-RAON-1 129
Run Time:
Duration:

MeV

0.06
0. 08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

4.916e+ii
1 179e+12
8. 753e+10
1. 370e+12
1 .287e+12
7. 134e+12
2 942e+13
9 .232e+12

6.871e+13
4.159e+13
6.175e+12
1.019e+13
1.100e+ll
3.356e+11

Fluence Rate
MeV/cm 2 /sec
No Buildup
4. 104e- 2 9
1 .590e-19

5. 925e-1 7

4. 770e-12
2. 473e-10
1. 514e-0 7

1. 301e-05
3. 825e-05
1 642e-03
1. 392e-02
1. 435e-02
6. 018e-01
4. 813e-02
1. 603e+00

Fluence Rate
MeV/cm 2 /sec

With Buildup
1.729e-22
1.530e-17
1'.333e-14
2 . 107e-09
1 .217e-07
5. 130e-05
2 .756e-03
5 391e-03
1. 635e-01
8. 017e-01
5. 462e-01
1. 151e+01
6. 114e-01
1 .235e+01

Exposure Rate
mR/ hr

No Buildup
8 .15le-32.
2. 517e-22
9 064e-20
7. 855e-15
4. 364e-13
2. 873e-10
2. 535e-08
7. 507e-08
3 .204e-06

2. 647e-05
2. 645e-05
1. 012e-03
7- 442e-05
2. 175e-03

age 482

Exposure Rate
mR_/ hr

With Buildup
3. 435e-25
2. 420e-20
2 040e-17
3 .469e-12

2. 147e-10
9 .732e-08

5. 369e-06
1 058e-05
3 .191e-04

1. 525e-03
1 . 007e-03
1 . 937e-02
9. 454e-04
1- 675e-02

TOTALS: 1.848e+14 2 . 283e+00 2. 599e+01 3.318e-03 3. 994e-02

S.
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
RHR720 -MS5 EC-RADN- 1129

September 2, 2005 Page 483

2:54:41 PM
00:00:32

File Ref:
Date:

By:
Checked:

Case Title: Control Room
Description: 12 inch RHR - Time = 720 hour

Geometry: 7 - Cylinder Volume - Side Shields

Y Height
Radius

Source Dimensions
1.5e+3 cm
15.24 cm

50 ft
6.0 in

Dose Points

#1
X

2636.52 cm
86 ft 6.0 in

Y
762 cm

25 ft

z
0 cm

0.0 in

Shield Name
Source
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension MaterialDensity

l.lle+06 cm3 Water 1
Air 0.00122

91.44 cmConcrete2.35
Air 0.00122

.953 cm Iron 7.86

z

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
MO-99
Nb-95

curies
7.8730e-004
5.0694e+002

9. 5154e+001
5. 9047e+000
2. 8034e-006
8. 7270e+000
1. 4545e-001
9 .6544e-003

1. 3722e-001
9 .7956e-002
6. 9400e+002
4. 6571e+001
5. 3587e+002
3. 0124e+002
1 .9315e+000
3. 1447e-007

1.1052e+002

3.2615e-002
4.4091e+000

Library * Grove
beccruerels gCi/cm3

2.9130e+007 7.0800e-004
1.8757e+013 4.5588e+002

3.5207e+012 8.5570e+001
2.1847e+011 5.3100e+000
1.0372e+005 2.5210e-006
3.2290e+011 7.8480e+000
5.3816e+009 1.3080e-001
3.5721e+008 8.6820e-003
5.0772e+009 1.2340e-001
3.6244e+009 8.8090e-002
2.5678e+013 6.2410e+002
1.7231e+012 4.1880e+001
1.9827e+013 4.8190e+002
1.1146e+013 2.7090e+002
7.1467e+010 1.7370e+000
1.1636e+004 2.8280e-007

4.0893e+012 9.9390e+001

1.2068e+009 2.9330e-002
1.6314e+011 3.9650e+000

Ba /cm 3

2.6196e+001
1.6867e+007

3.1661e+006
1 .9647e+005

9. 3277e-002
2. 9038e+005
4. 8396e+003
3 .2123e+002
4. 5658e+003
3 .2593e+003
2. 3092e+007
1. 5496e+006
1. 7830e+007
1.0023e+007
6. 4269e+004
1. 0464e-002

3.6774e+006

1.0852e+003
1.4671e+005



Foaeformatidn Only
DOS File: RHR720.MS5
Run Date: September
Run Time: 2:54:41 PM
Duration: 00:00:32

I* Nuclide
Nd-147 2.
Np-239 1.
Pr-143 1.
Pr-144 8.
Pu-238 2.
Pu-239 3.
Pu-240 4.
Pu-241 1.
Rb-86 2.
Rh-103m 3.
Rh-105 2.
Rh-106 2.
Ru-103 3.
Ru-105
Ru-106 2.
Sb-127 2.
Sb-129
Sr-89 1.
Sr-90 3.
Sr-91
Sr-92
Tc-99m 3.
Te-127 8.

I* Te-127m 8.
Te-129 1.

60 M 1~ ~1) L) .

2, 2005

curies
7133e-001
9271e-002
1114e+000
6022e+000
8378e-002
0391e-003
8316e-003
1865e+000
2095e+000
1398e+001
9490e-005
0116e+001
1481e+001

0116e+001
632le-00!

6914e+002
2482e+001

3438e-002
8893e+000
4668e+000
9360e+001
2385e+001
9541e-006
6180e+000
2648e+001
9290e+000

4439e+000
0590e-013

becouerels
1. 0039e+010
7. 1303e+008
4 .1123e+010

3. 1828e+011
1 .0500e+009

1 .1245e+008

1.7877e+008
4. 3901e+010
8. 1753e+010
1. 1617e+012
1. 0911e+006
7.4429e+011
1 .1648e+012

7.4429e+011
9.7388e+009

6.2580e+012
1.2018e+012

1. 2372e+009
3. 2891e+011
3. 1327e+011
7 .1632e+011

8. 2823e+011
2.9430e+005
5 .9865e+010

1. 2080e+012
1. 0837e+011

1.2742e+011
2.6118e-002

aCi/cm3

2. 4400e-001
1 .7330e-002
9. 9950e-001
7. 7358e+000
2.5520e-002
2 .7330e-003
4. 3450e-003
1. 0670e+000
1. 9870e+000
2 .8236e+001
2. 6520e-005
1. 8090e+001
2. 8310e+001

1.8090e+001
2.3670e-001

1.5210e+002
2.9210e+001

3.0070e-002
7. 9940e+000
7. 6140e+000
1. 7410e+001
2.0130e+001
7.1530e-006
1 .4550e+000
2. 9360e+001
2 .6340e+000

3.0970e+000
6.3480e-013

EC-RADN- 1129
Page.% L"134

Ba/cm3

9 .0280e+003
6. 4121e+002
3 .6981et004

2. 8622e+005
9 .4424e+002

1. 0112e+002
1.6076e+002
3.9479e+004
7. 3519e+004
1. 0447e+006
9. 8124e-001
6.6933e+005
1. 0475e+006

6.6933e+005
8.7579e+003

5.6277e+006
1.0808e+006

1. 1126e+003
2.9578e+005
2. 8172e+005
6. 4417e+005
7. 4481e+005
2. 6466e-001
5. 3835e+004
1 0863e+006
9 .7458e+004

1.1459e+005
2.3488e-008

r-I F~X

Te-131m
Te-132

Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

7.
1.
3.
2.

3.
7.

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 25
Circumferential 25
Y Direction (axial) 25

Energy Activity
MeV photons/sec

0.015

0.05

1. 335e+08
9.962e+10
3 .137e+12

4.526e+11
1. 220e+10

Fluence Rate
MeV/cm2 /sec
No Buildup
0 . 000e+00
0.000e+00
8 .476e-133
6. 567e-65
8.713e-42

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
2.169e-28
2.547e-25
1.774e-23
6.785e-24
5.979e-25

Exposure Rate
mR/hr

No Buildup
0. 000e+00
0. 000e+00
8.400e-135
2.905e-67
2.321e-44

Exposure Rate
mR/hr

With Buildup
1. 860e-29
8.823e-27
1.758e-25
3. 00le-26
1.593e-27



Foiag•formatioh Only
DOS File: RHR720.MS5
Run Date: September 2
Run Time: 2:54:41 PM
Duration: 00:00:32

~ Activity
MeV photons/sec

0.06
0.08
0.1
0.15
0.2
.0.3
0.4
0.5
0.6
0.8

1.0
1.5
2.0
3.0

TOTALS:

2.165e+i!
4. 055e+11
2 422e+10
6.333e+li
3. 452e+li
2 .832e+12
.9. 361e+12
4 .471e+12
4. 917e+13
2 .784e+13
2. 930e+12
4 707e+12
3 .961e+10
1. 456e+31

1.068e+14

2005

Fluence Rate
MeV/cm2 !/sec
No Buildup
1. 807e-29
5 .472e-20

1. 639e-17
2 .205e-12
6. 631e-11
6 .012e-08

4. 139e-06
1. 852e-05
1. 175e-03
9 .317e-03
6. 809e-03
2. 779e-01
1. 733e-02
6. 955e-01

1.008e+00

Fluence Rate
MeV/cm 2 /sec

With Buildup
7 . 617e-23
5.262e-18
3.689e-15
9.740e-10
3 .262e-08
2 .037e-05
8.767e-04
2.611e-03
1.170e-01
5.368e-01
2.592e-01
5.316e+00
2.202e-01
5.358e+00

1.181e+01

Exposure Rate
mR /hr

No Buildup
3. 590e-32
8 659e-23
2 .508e-20

3. 632e-15
1.170e-13
1 .140e-10
8. 065e-09
3. 636e-08
2 .293e-06
1.772e-05
1.255e-05
4.675e-04
2.680e-05
9.436e-04

1.471e-03
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Exposure Rate
mR/hr

With Buildup
1. 513e-25
8. 327e-21
5. 644e-18
1 .604e-12

5. 758e-!1
3 .864e-08

1. 708e-06
5. 125e-06
2. 283e-04
1. 021e-03
4 .778e-04
8. 944e-03
3. 405e-04
7 .269e-03

1.829e-02


