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CONTROL ROD DROP ACCIDENT CRHE AND OFFSITE DOSES -AST

1.6  PURPOSE

This calculation documents the design basis evaluation of the Control Room Habitability
Envelope (CRHE) and offsite radiological doses foliowing a postulated control rod drop
accident (CRDA) using the Alternate Source Term (AST) methodology described in USNRC
Regulatory Guide 1.183 (Reference 1). The doses are calculated using the RADTRAD
computer code ( Reference 4).

The previous calculations EC-RADN-1073 (Reference 8) and EC-RADN-1111 (Reference 7)
- used the TID-14844 methodology described in NUREG-0800, SRP 15.4.9 (Reference 2).

2.0 CONCLUSIONS and RECOMMENDATIONS

The ofisite dose acceptance criteria for the CRDA is provided in USNRC Regulatory Guide
1.183, Table 6. The CRHE dose acceptance criteria for the CRDA is provided in 10CFR50.67,
Accident Source Term, subsection 10CRF50.67(b)(2)iii). The offsite dose acceptance criteria
is 6.3 Rem TEDE at the exclusion area boundary (EAB) and the low population zone (LPZ).
The CRHE dose acceptance criteria is 5 Rem TEDE.

Two CRDA cases were analyzed. The first case adhered to the guidance in Regulatory Guide
1.183 and is applicable when the plant is at power. The results are based on a postulated
2000 rods failing in the core. The second case is during low power operation with the
mechanical vacuum pump (MVP) running. At low power with fewer than 30 rods failing, main
steam line dose rates may be too low to be reliably sensed by the MSLRMs to generate a trip
signal for the mechanical vacuum pump. Failure to trip the vacuum pump would result in an
unfiltered release of fission products fo the environment from the turbine burldmg vent stack.
The reported doses for both cases are:

Dose Summary for Centrpl Rod Drop Accident
- 2000 Failed Rods 30 Failed Rods

with Condenser  with
Leakage MVP Running
TEDE, rem TEDE, rem
Acceptance Criterion - ‘ "
Offsite 6.3 6.3
EAB 0.19 23
LPZ 0.05 0.18
Acceptance Criterion - |
CRHE 0.49 1.8
Acceptance Criterion - &N | 5N
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3.0 INPUT and ASSUMPTIONS

The input data and assumptions used in this analysis are described in this section and

summarized in Table 1.

Description
Core Thermal Power
Number of Fuel Bundies in Core

Number of ATRIUM-10 Rods per
Bundle

Core Inventory (Ci/MW1)

Number of Fuel Rods Damaged by
CRDA

Fuel Melfing in Damaged Rod
Core Radial Peaking Factor

Gap Activity Released to Reactor
Coolant from Damaged Rods

Fraction of Fuel Activity Released to
Reactor Coolant from Melted Regions

Aclivity in Reactor Coolant Transported ‘

Table 1

Control Rod Drop Analysis Input and Assumptions Summary

Value
4032 Mwit
764
87.8

Table 2
2,000

0.77%
1.6

10% noble gases and iodines
12% Cs and Rb

100% noble gases

"~ 50% iodines

Table 3 - others
100% noble gases

Source
Reference 5
Reference 6
See section 3.1

"Reference 13
See section 3.2

See section 3.2
" Reference 14
RG 1.183, Appendix C

- RG 1.183, Tabie 1 and
Appendix C

RG 1.183, Appendix C

.

to Condenser 10% iodine
_ . 1% others
Activity in the Condenser Available for 100% noble gases RG 1.183, Appendix C
Release to Environment 10% iodine
1% others
Leak Rate from Condenser to 1%/day RG 1.183, Appendix C
Environment : .
Removal Rate from Condenser to 1212%/day Reference 8
Environment with MVP running . .
Number of Rods Damaged by CRDA - 30 Reference 8
Needed to Cause MVP Trip and
Isolation
Radioiodine Species Released from 97% Elemental RG 1.183, Appendix C
Condenser 3% Organic '
Holdup in Turbine Building None RG 1.183, Appendix C
Accident Duration 24h RG 1.183, Appendix C
CRHE Volume 518,000 f° ‘Reference 9
Accident Duration 26n KG 1.183, APpencix

- . -
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Control Rod Drop Analysis Input and Assumptions Summary
Description Value . Source
CRHE Isolation and CREOAS Start-up  None : S_ee section 3.3
CRHE Air Intake Flow 6391 cfm (maximum) Reference 20
CRHE Unfiltered Inleakage = 500 c¢fm See section 3.4
CRHE Ingressfegress Flow ‘ 10 cfm’ '

Operator and Offsite Breathing Rates 3.5E-04 m/s onsite and offsite  RG 1.183

Operator Occupancy Factors 1.0for24 h RG 1.183
Offsite X/Q EAB: 8.3F-04 slm 0to2h  Reference 10

CRHE X/Qs Table 4 ~ Reference 12

Table 1

1.8E-04 m’/s offsite 8to 24 h

LPZ: 4.9ELQ5 slm Oto8h
3.5E-05s/m> 81024 h

3.1

Reactor Core Sources

. Core thermal power used for this accident is 4032 MWt per SSES EPUMELLA+ Design

Report Request T0200, Core Design. (Reference 5). The thermal power is taken as.

- 102% of the 3952 MWt uprate reactor power.

There are 764 ATRIUM-10 fuel bundles i in the reactor core (EC—PUPC-1001 Tab!es
A28-5 and A28-7, Reference 6).

There are 87.8 rods per ATRIUM-10 bundle averaged over the core. The total number
of equivalent fuel rods per bundle is based on information in Reference 11 as follows:

Total # Rod Locations 91

# Full Length Rod Locations 83

# Part Length Fuel Rod Locations 8§
Full Length Fuet Active Height, iinch ~ 149.45
Part Length Fuel Active He;ght lnch 90.0

From this data, the equivalent number of full fength rods per bundle is:

No. Rods per bundle = [(83 x 149.45) + (8 x 90)} / 149.45 = 87.8
End of cycle reactor core inventories are given ?in Table 2. The AST nuclide activities

are for a core with average burn up of 39 GWD/MTU using 4.25 wt% and 4.50 wi%
enrichment ATRIUM-10 fuel (EC-FUEL-1615, Reference 13).

CIHIGINTICH AT IRIUIVIEE TV IUSE (VST UELR~ 1019, Reieciiue 1o}
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Table2
Core Activity at End of Cycle
Aclivity, Activity, Activity,

Nuclide Ci CilMWH Nuclide Ci
Co-58 581E+05  1.47E+02  |-131 1.07E+08
Co-60 3.19E+05 7.81E+01 1-132 1.57E+08 .
Kr-83m 1.31E+07 3.25E+03 1-133 2.22E+08
Kr-85 1.48E+06 = 3.67E+02 i-134 2.45E+08
Kr-85m 2.68E+07 6.65E+03 -~ 1-135 2.11E+08
Kr-87 5.37E+Q7 1.33E+04 Xe-131m 1.47E+06
Kr-88 7.45E+07 1.85E+04 Xe-133m  6.99E+06
Kr-89 0.24E407 2.28E+04 Xe-133 2.12E+08
Rb-86 2.17E+05 5.38E+01 Xe-135m 4.63E+07

'{Sr-89 1.03E+08 2.55E+04 Xe-135 7.03E+07
Sr-g0 1.31E+07 3.25E+03 Xe-137. 2.02E+08
Sr-61 1.31E+08  3.25E+04 Xe-138 1.89E+08
Sr-92 1.38E+08 3.45E+04 Cs-134 2.30E+07
Y-90 1.36E+07 3.37E+03 Cs-136 7.34E+06
Y-91 1.34E+08 3.32E+04 Cs-137 1.73E+07
Y-92 1.40E+08 3.47E+04 Ba-138 1.95E+08
Y-93 1.07E+08 2.65E+04 Ba-140 = 1.96E+08
Zr-95 1.92E+08 4.76E+04  La-140 2.09E+08

12r-97 1.90E+08 4.71E+04 La-141 1.78E+08
Nb-26 1.92E+08 4.76E+04 La-142 1.74E+08
Mo-99 2.02E+08  501E+04 Ce-141 1.80E+08
Tc-99m - 3.79E+08 4.44E+04 Ce-143 1.67E+08
Ru-103 1.726+08 4.27E+04 " Ce-144 1.51E+08
Ru-105 1.19E+08 2.95E+04 Pr-143 1.61E+08
Ru-106 6.85E+07 1. 70E+04  Nd-147 - 7.24E+07
Rh-105 1.11E+08 2.75E+04 Np-238 2.12E+08
Sb-127 9.40E+06 2.33E+03 Pu-238 4 56E+05
Sb-12¢9 3.47E+07 8.61E403 Pu-239 4.83E+04
Te-127 9.32E+06 2.31E+03 Pu-240 7.78E+04
Te-127m 1.68E+06 3.84E+02 Pu-241 1.92E+07
Te-129 3.20E+07 8.16E+03 Am-241 - 2.54E+04
Te-120m  6.66E+06  1.65E+03 Cm-242 6.67E+06
Te-131m 2.15E+07  5.33E+03 Cm-244 3.90E+05
Te-132 1.54E+08 3.82E+04 :
Notes:
1. Core activity from EC-RADN-1615, Table 3.1

‘12. Core power at 4032 MWt
3. Kr-89, Xe-137 and Xe-138 neglected due to short half hves
4. Xe-131m is neglected due to its smalt yield. ’

Activity,
CilMWit
2.65E+04
3.85E+04
5.51E+04
6.08E+04
5.23E+04
3.60E+02
1.73E+03
5.26E+04
1.15E+04
1.74E+04
5.01E+04
4.69E+04
5.70E+03
1.62E+03
4.29E+03

4.84E+04 "

4.86E+04
5.18E+04
4.41E+04
4.32E+04
4.46E+04
4.14E+04
3.75E+04
3.99E+04
1.80E+04
5.26E+05
1.13E+02
1.20E+01

1.93E+01

4.76E+03
6.30E+00
1.65E+03
9.67E+01
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3.2

1.

Fuel Damage from CRDA

2000 fuel rods are assumed to experience cladding damage as the result of 2 CRDA.
Currently, 1000 rods are assumed in the CRDA design basis accident for the pre-uprate
core in accordance with EC-PUPC-1001 and EC-RADN-111 (References 6 and 7).
Compliance check calculations are performed for each unit and cycle to verify that the
number of rods is less than 1000. For these compliance checks, rods with 170 cal/lgm
or more energy deposiled in the fuel are assumed to fail. It is expected that that the
number of rods will not substantially change based on favorable results from
compliance checking analyses and on scoping studies performed for extended power
uprate. In order to establish a conservative bound for assessing accident doses, it is
assumed that 2000 fuel rods fail. '

No fuel melting is postulated for the CRDA (Reference 19). However, 0.77% of the fuel
within a failed fuel rod is assumed to melt. This fuel melt assumption is intended to
ensure compatibility with the same assumption made in GE's Topical Report NEDO-
31400A, which evaluated the elimination of certain main steam radiation monitor
(MSLRMs) safety functions (Reference 15).

SSES's original design relied on the MSLRMs to provide early indications of gross fuel
failures and input to the reactor protection system trip, MSIV trip closure, main steam
line drain line valve closure, and mechanical vacuum pump trip. NEDO-31400A was a
generic safety evaluation justifying the removal of some of the MSLRM functions in
order to reduce inadvertent scram frequency. The NRC found the safety evaluation
acceptable for use by licenses provided they complied with requirements identified by
the NRC. The CRDA was the bounding accident impacted by the MSLRM change and
addressed in NEDO-31400A. |

SSES relied on NEDO-31400A in its safety evaluation of the removal of the MSLRM
input functions (50.59 Safety Evaluation E-01-1, MSLRM MSIV Closure and Scram
Deletion, Reference 18). As part of SSES’s evaluation, EC-RADN-1111 was performed
in order to assess the impact of fuel melt relative to the licensing basis CRDA analysis’.
EC-RADN-1111 neither used the AST methodology nor determined CRHE doses.
Inclusion of fuel melt assumption here provides information on the potential impact of
fue! melt and similarity to assumptions invoked in NEDO-31400A's generic analyses.

The activity release assumes the breached rods have operated with a radial peaking
factor of 1.6. This factor corresponds to the worst case fuel bundle considered in SSES
fuel handling accidents (Reference 14, Table 8.1).

The gap release is 10% of the core inventory noble gases and iodines, and 12% of the
alkali metals (taken as Cs and Rb). These fractions are based on Regulatory Gunde
1.183, Table 3, Note 11.

The release to the reactor coclant aftributed to fuel melting consists of 100% of the

- noble gases and 50% of the iodines within the region that melts per Regulatory Guide

T NEDO-31400A and EC-RADN-1111 used the TID 14844 methodology.

noble gases and 50% of the iodines within the region that melts per Regulatory Guide
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3.3

1.183, Appendix C.1. Solids released from the melted fuel are in accordance wuth the
fractions shown in Regulatory Guide 1.183, Table 1.

Thirty fuel rods are required to reliably cause the MSLRMs to generate a high-high main
steam radiation signal to iniliate an automatic trip of the mechanical vacuum pump.
This number was determined for a core with 79 rods per bundle, a radial peaking factor
of 1.5, and power of 3616 MWt (EC-RADN-1073, Reference 8). With the uprate core
with ATRIUM-10 fuel, the corresponding number of fuel rod perforatcons requnred to
generate a high- hlgh radiation signal is -

No. of Rods = 30 rods (87.8 rods per bundie / 79 rods per bundle) * (3616 MWt * 1 5)
(4032 MWt * 1.6) .

or 28 rods. Therefore, 30 rod perforations will be retained in this calculation as the
number needed to cause the mechanical vacuum pump to trip.

Transport of Activity to the Environment

The transport assumptions identified in this section are from Regulatory Gusde 1.183,
Appendix C. The assumptions are similar to NUREG-OSOO SRP 15.49 gu:dance used in
previous SSES licensing basis CRDA accident analyses?.

1.

3.4

Activity released from the fuel is assumed to instantaneously mix in the reactor coolant.
Of this activity, 100% of the noble gases, 10% of the radioiodine, and 1% of the
remaining nuclides are assumed to reach the condenser and turbine.

Of the activity reaching the condenser and turbine, 100% of the noble gases, 10% of the |
iodine, and 1% of the particulate nuclides are available for release to the environment.

The turbine and condenser leak to the atmosphere at 1% per day for 24 hours, after
which time, the leakage is assumed to terminate.

If the mechanical vacuum pump is running.:it removes activity from the main condenser
at the rate of 1212%/day (Reference 8). The rate is based on a realistic condenser
volume of 195,000 ft* and extraction of non-condensable gases at 75 c¢fm by the

- mechanical vacuum pump.

Radioiodine chemical species released from the main condenserfturbine is 97%
elemental and 3% organic iodine.
Control Room Habitabllity Design Parameters

No credit is given for isolation or filtration of the CRHE's air supply. The control room
emergency outside air filtration system (CREOAS) does not automatically start-up for

2 SRP 15.4.9's activity transpbrt considered noble gases and iodines. The AST methodology now also considers
the alkali metals when no fuel melt occurs plus other core solids if fuel melt occurs.
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3.5

3.6

this accident. Manual actuation by the control room operator is possible, but is not
credited.

The CRHE’s nominal CREOAS inlet air flow rate is 56810 cfm. This analysis uses 6391
cfm, the maximum value for which the system is in compliance with Technical
Specification 5.5.7 (Reference 20). The use of the maximum flow rate results in the
greatest uptake of activity during the accident.

Unfiitered inleakage is 500 cfm. This amount bounds the leakage and error band from
the December 2004 CRHE tests. Unfiltered ingress/egress leakage through doors of 10
cfim is assumed based on NUREG-0800, SRP Section 6.4.

The control structure habitability envelope volume is 518,000 cu ft (EC-030-0502,
Reference 9). The control room with volume of 110,000 ft® is located within this volume.
The CRHE and control room are served by CREOAS.

Dose Parameters

. Offsite breathing rates are 3.5E-04 m®s for the first 8 hours and 1.8E-04 m3/s for 8 to 24

hours. The breathing rate for CRHE personnel is 3.5E-04 m%/s These breathing rates
are identified in Regulatory Guide 1.183.

Control room occupancy is based on a maximum exposed individuval. This accident
duration is 24 hours and the individual is assumed present in the control room 100% of
the time during this period. The occupancy is consistent with the recommendatlons of
Regulatory Guide 1.183 and NUREG-0800, SRP Section 6.4.

Doses are calculated in terms of the TEDE as required by Regulatory Guide 1.183. The
dose conversion factors for the CEDE are based on Federal Guidance Report 11 and
the EDE on Federal Guidance Report 12. The dose conversion factors adopted from
FGR 11 and 12 are shown in Reference 4, Table 1.4.3.3-2. Three additional noble gas
nuclides (Kr-83m, Xe-133m and Xe-135m) were added to the RADTRAD dose

“conversion library. The dose conversion factors have been recompiled into a

RADTRAD file for this AST calculation and are included as Attachment 2.
Dispersion Parameters

. ¥X/Q for the EAB is 8. 3E—O4 s/m® (0 to 2 h). x/Q values for the LPZ are 4.9E-05 s/m® (0

to 8 h) and 3.5 E-05 s/m® (8 to 24 h) (EC-ENVR- 1057 Tables 2.3-92 and 2.3-106,
Reference 10).

. Ground level releases are assumed from the turbine building vents via the turbine

building's normal ventilation system. Two sets of CRHE x/Qs are shown in Table 3.
The sets correspond to the CRHE's new air intake (Unit 2 reactor building) location (EC-
ENVR-1058, Reference 11).
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Table 3
CRHE x/Q Values Without Occupancy Correction

RB Unit 2 CRHE Outside Air Intake Location

Oto2h 2to8h 8to24h
xQ, xQ, - X,
Release Point s/m®  s/m® s/m®
TB Unit 1 Exhaust Vent 1.24E-03 9.55E-04 3.14E-04

TB Unit 2 Exhaust Vent 1.36E-03 1.03E-03 3.36E-04

Notes:
1. ARCON96 values from EC-ENVR-1059.

4.0 METHOD

The offsite and CRHE doses are calculated using the RADTRAD 3.03 computer program and
the input and assumptions listed in Table 1. The RADTRAD control files used in the model are
provided in Attachments 1, 2 and 3. '

4.1 Applicability of Design Basis Analysis

The pre-AST design basis CRDA analysis for SSES foliows the guidance in NUREG-0800,
SRP Section 15.4.9. This guidance, like Regulatory Guide 1.183, Appendix C, presumed the
instantaneous transport of radioactivity from failed fuel to the condenser/turbine, which then
leaks to the environment at 1%/day from the isolated condenser. Regulatory Guide 1.183's

methodology is also bounding afthough SSES'’s condenser is not initially isolated for a CRDA. -

The MSIVs and main steam drain lines no longer automatically trip closed following a CRDA.
The operators manually scram the reactor and close all MSIVs and drain line valves in the
event of a main line steam radiation monitor (MSLRM) high radiation alarm in accordance with
procedures ON-179-001 and ON-279-001 (Reference 27). The MSLRMs in the original SSES
design provided input to automatically trip the MSIVs and drain line valves closed on a high-
high radiation trip. These MSLRM trip functions were eliminated (as well as input to the RPS)
as part of BWR generic efforts to reduce spurious reactor scrams and reactor vessel isolations
(Reference 18).

A second flow path from the condenser is through the steam jet air ejectors (SJAEs) tf the
SJAEs are running, CRDA activity is transported from the condenser and processed in the
ofigas system. The SJAEs operate until manually shutdown in response to alarms from the
pretreatment offgas system radiation monitor alarms (SSES improved Technical Specification
3.7.5 and SSES Technical Requirements Manual 3.7.7, References 18, 21 and 23).

Justification for removal of the MSLRM functions and the acceptability of the offgas pathway
including manual shutdown are based on the safety evaluations in NEDO-31400A (Reference
15) and 50.59 Safety Evaluation E-01- 1 MSLRM MSIV Ciosure and Scram Deletion
(Reference 18).

156) and 50.59 Safety Evaluation E-01-1, MSLRM MSIV Closure and Scram Deletion
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Regulatory Guide 1.183, Appendix C's methodology remains bounding without automatic
closure of the MSIVs or shutdown of the SJAEs. The assumption in Regulatory Guide 1.183 of
the instantaneous release and fransport of radioactivity to the condenserfturbine essentially
gives no credit to the closure of the MSIVs. With sufficient steam available, the SJAEs operate
and some of the activity in the condenser is transported to the augmented offgas system.

The dose resutlting from radioactivity released through the augmented offgas system prior to its
manual shutdown is small and can be neglected. lodine releases are accepted as negligible in
NEDO-31400A because of the retention of iodine in the offgas system’s large charcoal beds.
Similarly, NEDO-31400A demonstrates that hold-up of the noble gases by the offgas system
can result in greatly reduced offsite doses. SSES's offgas system has activated charcoal hold-
up times of 65 hours for kryptons and 39 days for xeons (Reference 18). With these hold-ups,
the estimated dose at the SSES EAB due to noble gases is !ess than 0.09 rem (2000 rods with
melt) assuming no shutdown of the SJAEs and offgas path®. The SJAE and offgas pathway's
dose is small compared to the dose resulting from condenserfturbine leakage assumed in
Regulatory Guide 1.183. In fact, processing some of the condensers activity would have a net
beneficial effect since it becomes unavailable for leakage to the environment.

Certain other MSLRM isolation functions have been retained to control post-CRDA doses. A
high-high radiation signal from MSLRM “A” or “B” shuts down the condenser's mechanical
vacuum pump, if running, and closes its suction valves. This eliminates a potential
unprocessed offgas release from the turbine building. (The vacuum pump is run at low loads
prior to startup of the SJAESs, and then shutdown.) The MSLRM's trip output also closes the
reactor recirculation sample valves, which isolates a potential path via the reactor building.

These {unctions are covered in the Improved Techn:cal Specifications (References 21, 22, 23).

4.2 Condenser Activities Available for Release to the Environment

Table 4 summarizes the release paths from the fuel to the main condenser. The fractions
shown in the table are derived from Regulatory Guide 1.183 and are summarized in sections
3.2 and 3.3 above.

? The estimated dose follows directly from the evaluation in Reference 18, Table 2. Table 2 shows that SSES's
EAB dose is only 8.8% of the generic 0.55 rem licensing basis dose determined in NEDO-31400A. Using 2000
failed rods (instead of 1000 faited rods assumed in Reference 18) and the updated site X/Qs (Reference 10), the
EAB dose is less than 17.8% of the NEDO-31400A dose, or 0.09 rem .

? The estimated dose follows directly from the evaluation in Reference 18, Table 2. Table 2 shows that SSES's
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Table 4
Release and Transport Pathway Fractions from Fuel to Environment
Fraction Fraction
Failed Fuel Melted Fuel Coolant to Condenser to
Gapto Coolant  Core to Coolant Condenser . Release
Nuclide Group fg fm f_1 f2
Nobles 0.4 1 ' 1 1
lodines 0.1 0.5 0.1 0.1
Alkalis . 012 0.25 0.01 0.01
Tellriums 0 0.05 0.01 _ 0.01
Ba, Sr 0 0.02 0.01 0.01
Noble metals 0 0.0025 0.01 . 0.01
Lanthanides 1] 0.0005 0.01 ' 0.01
Ceriums ] 0.0002 0.01 0.01
Notes:
1. Release fractions from RG 1.183, Tables 1 and 3.
2. Transport fractions from RG 1.183, Appendix C.

The fraction F¢y of the core activity available for release from failed rods is
Fei=Fr*fgi™ fai ¥ fq

The fraction Iﬂ.-i of the core inventory available for release fro_m melted rods is
Foi=Fm* i’;r *fma * f1a ™ f2u

where -

F = fraction of failed rods in the reactor core
F f = fraction of melted fuel in failed rods
fg; = gap release fract:on of activity from damaged rods for group i
fi = melt fraction of activity from damaged rods released to the coolant for group
5 i
~ fus ; = fraction of activity in the coolant that reaches the condenser for group i

fzJ = fraction of activity in the condenser available for release to the environment
I for group i

ORIy
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The total available activity release by nuclide group Fy, is the sum of the respective Fe; and Fy. -
values. The total release fractions are shown in Table 5. These values are used in the
RADTRAD release fraction and timing (.rft) file to specnfy the activities available for release
from the condenser.

-Table §
Fractions of Core Inventories
Available for Release from Condenser
Fuel bundles in core 764
Average no. rods per fuel bundle 87.8
Rods with fafled clad 2000
Percent of faled rods in core, F_¢ 2.98%
Percent of failed rod melted, F_m 0.77%
: Fuel Failure Fuel Meit Total
Nuclide Group F c Fd F_t
Nobles 2.98E-03 2.30E-04 3.21E-03
lodines » 2 .98E-05 1.15E-06 3.10E-05
Alkalis 3.58E-07 5.74E-09 3.64E-07
Tellriums 0 1.15E-09 1.15E-09
Ba, St 0 459E-10  4.50E-10
Noble metals 0 5.74E-11 5.74E-11
Lanthanides 0 1.15E-11 1.15E-11
Ceriums 0 4.50E-12 4.59E-12

4.3 Radiotogical and Transport Model

RADTRAD 3.03 is used for the dose models.and calculations. The model consists of the main
condenserfiurbine, CRHE and environment compartments with four interconnecting transport
- pathways. ‘

The activity is released immediately to the condenser/turbme compartment Activity is then
leaked from the compartment at the rate of 1%/day to the environment. The release is
terminated at 24 h. Offsite and CRHE doses are calculated using the input parameters
described in sections 3.4 to 3.6 above.

The worst case x/Q corresponding to the unit 2 turbme buuldmg exhaust vents shown in Table
4 are used for the CRHE dose assessment. The total CRHE unfiltered inleakage is 510 cfm.
The air intake is 6391 cfm throughout the accident with CREOAS not credited.

Nuclide release (.rfit) and dose conversion factor (.inp) files are shown in Attachments 1 and 2.
- Nuclide inventories appear in the nuclear inventory (.nif) file in Attachment 3. These
inventories are on a normalized Ci/MWt core basis.  Observe that the radial peaking factor
used in the calculation is applied as a source multiplier to the condenser/turbme compartment

Nuclide inventories appear in the nuclear inventory (.nif) fi|e in Attachmeni 3. These '
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in the RADTRAD model. The physical and flow models are shown as part of the RADTRAD
input in Attachment 4.

4.4 Releases from Mechanical Vacuum Pump at Low Power

The mechanical vacuum pump draws non-condensable gases from the main condenser and
discharges to the turbine building vent stack. The vacuum pump's period of operation is
relatively short, usually during start-up from criticality to a maximum of 5% reactor power.. The
MVP operates prior to start-up of the SJAEs.

A CRDA with limited rod damage could result in the MSLRM’s high-high setpomt not being
reached. The mechanical vacuum pump would not be automatically shutdown and |solated
In this case there is an unfiltered release path for fission product activity to the environment.*

Approximately 30 rods need to perforate in order for the high-high radiation setpoint to be
reached. The number of rods corresponds to an analytical limit of 30X full power background
main steam radiation without hydrogen injection (Reference 8). The nominal setpoint is £ 16X
full power background per the Technical Requirements Manual, Table 2.2-1. item 2.2.101
(Reference 24).

Bounding calculations are performed for offsite and CRHE doses. The calculations are similar
to the design basis CRDA analysis described above. 30 rods are assumed damaged and the
mechanical vacuum pump continues to operate for 24 hours. No credit is taken for CRHE
isolation.

The physical model is the same as Attachment 5 with the exceptuons that the main condenser
compartment source multiplier and leakage path are modified. The source multiplier is
reduced to account for 30 rods instead of 2000 rods failing. The condenser leakage path is
increased to 1212%/day to account for operatlon of the mechanical vacuum pump, see section
3.3, input #6. : :

The release fraction and timing file, dose conversion, and nuclide inventory files are the same
as the design basis analysis. The output is in Attachment 5.

* Procedure ON-070-001 (Reference 28) for investigation of turbine building abnormal releases identifies the
mechanical vacuum pump as a possible source. ON-070-001 advises shutting down the pump to determine if the
condenser is the source of high radiation. .

4 - . mar meme mm s e & -
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5.0 RESULTS

The reported offsite and CRHE doses based on the resuits of the RADTRAD computer runs
are listed in Table 6. _

‘ e Table &
Offsite and CRHE Dose Resuilts - Control Rod Drop Accident
' 2000 Failed Rods with 30 Failed Rods with
Condenser Leakage MVP Running
‘ TEDE, rem TEDE, rem
Acceptance Criterion - Offsite 6.3 - 6.3
EAB 0.19 23
LPZ 0.05 0.18
Acceptance Criterion - CRHE 5.0 5.0
CRHE , 0.49 1.8
Notes: : ‘
1. RADTRAD output files are in Attachments 4 and 5.
2. CRHE doses do not credit operation of CREOAS.
3. Accident duration is 24 hours.

The EDE doses included in the TEDE are based on the CRHE volume of 518,000 ft* used in
RADTRAD. No additional finite cloud reduction for the actua! control room volume of 110,000
ft® is applied since the EDE contributions are small contributors (~6%) to the reported CRHE

TEDE doses. -
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- Attachment 1 RADTRAD Control File Release Fraction and Timing
CRDA_SSES_AST_2000_melt.rft
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Release Fractlion and Timing Name: CRDA-2000 rods w/rielt Release. Activity
Instaatanecusly

3R

Duraticn (h}:

0.1000E~C2

Nobie CGases:

0.32108~02
Zodire:
€.3100E-04
Cesiun:
0.3640E~06
Telivrium:
C.1150E~08
Stroancium:
0.45%0=~0¢
Barium:
0.45%0E~09%
Ruthenium:
0.5740E-~10
Cerium:
0.45%0E~11
Leathanum:
D.1150E~10

Non-Radioactive Aerosols

0.0000E+00

Cesign 3Basis Accident

0.000E+00
3.0006E+00
¢.0600=+00
0.0000E+60
6.0000200
9.00GOE+00
0.0000E+0Q
9.0000E+00C
C.00002+00
0.0000E+00

0.CO0CE+0D

End of Release File

Attachment t

0.0090E+00 0.0G000Z+00

0.000CE-00
0.CO00E+00
0.0000E+00
0.CCCO=+00
0.0090E+CO
0.C000E+00
0.0000E+0C
9.0006E-00
€.0000E+00

{kg):
0.0000E+G0

0.0300E+CC
C.CCCCE+00
0.0000E+00
0.0000E+GO
0.0000z-00
0.9900E+00
0.0CCCE+00
0.0000E+00

0.0000E+00

0.0000E-00

: Pagel9
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Attachment 2 RADTRAD Control File Dose Conversion File
CRDA_Expanded_Fgr11&12.inp
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FGRDCF 13

Irpiicit daughter

GOUADS
EREAST

" LUKGS

RE> MARR
BCXE SUR
TEYROZID

Attachmem 2

72e/95 03:24:50 Dbeta-test version 1..C, mincr FORTRAN fixeg 5/4/95

S CRGANS DEFIKEL IN TEIS FILE:

REMAILDEIR - -

EFFECTIVE
SXIN(TGR)
. €
Co-58
Co-50
Kr-85
Kr-8§5m
Kr-87
Kr-28
Ro-€6
sz-88
Sr-cQ
Sr-¢1
Sr-982
Y-20
v-81
Y-¢2
Y-¢3
2r-95
2r-97
Nb-95
¥o-59
TC-%9m
Ru-103
Ru-10%
Ru-106
Rh-105
Sb-127
Sk-129%
Te-227

" Te~127n

Te-12¢%
Te-12%n
Te-131n

‘Te-132

I-13:
1-122
I-323
I-334
I-13S
Xe-133
Xe-135
Cs-134
Cs~-:36
Cs=-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-14.
Ce~143
Ce-144
Pr-143
Nd-347
Mp-23¢
Pu-238
Pu-238
Pu=-240
Pu-241
Am-~241
Cn-242
Ca-244
Kr-83m
Xe-133m
Xe=-I35m

Ca-244
Kr=A3im

3 NUCLIDES DEFINED IN THIS FILZ:
Y .
Y

Includizg:Y-~-91m

sncluding:Nb-%7m , Including:Nb-¢7

Inciuding:Rh-103m

Including:Rh~106

Including:Te~129
Including:Te~-131

UDUOUODDORNEETDELE SN D11 o8 o ol o = o€ 16 T

Including:Ze-235n

Incleding:Ba-137m

Including:Pzr-:44m, Including:Pr-144

AT AR UK BRSO OO OO

Added
Added
Added .
CLOUDSHZINE GROUND GROUND GROUND INHALED INHRLED
SHINFE BHR SHTNE 7DAY SHIME RATFE ACHUTE CHERONTC
w

BAABA i b mii. cmei terin emime m cmemm sem e em wereewerm -

hallflives {(m} less than 50 and less than 0.10C of psrent

THGESTION
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Co-5¢
GORADS 4.8602-14
BREAST 5.300E~14
LUKNGS 4.64CE~14
RED MRRR  4.530E-14
BCKE SUR  7.410:z-14
TEYROID 4.7762-14
" REMAINDER 4.440E-14
EFTECTZVE &.76CE-12
SKIN(FGR) - §.5E0E~14
Co-69
GONADS 1.230E-13
BREAST 1.39CE-12
LUNGS 1.240E-13
RED MAPR .1.239=2-:%
BONE SUR 1.780E-13
THYROID :.27CE-13
REMAINDZR 1.200:5-13
EFFECTIVE 1.260E-13
SXIN(FGR) 1.450E-13
Kr-g5
GONADS 1.170E-16
BREAST 1.340E-1¢
LUNGS 1.140E-16
RED MARR 1.090E-16
BOKE SUR  2.2002-16
SHYROID 1.:80E-16
REMAINDER 1.0°CE-16€
EFFECTIVE 1.190E-16
SKIN(FGR) 1.320=-:
Xz-85m )
GONADS 7.310E-15
BREAST '§.410E-15
LUKCS 7.049z-15
RED MARR  6.430E-15
BONE SUR  :.880E~-14
THYROID 7.330g-15
REMAINKDER 6.640E-15
EFFECTIVE 7.480E-15
SKIN(FGR) 2.240E-14
- Kr-87 :
GCNADS 4.0COE-14
BREAST 4.500E-14
LUNGS 4.040E-14
RED MARR  4.000=-1
BCNE SUR  6.020E-14
" THYROID 4.130E-14
REMAINLCER 3.919:2-1i4¢
EFFECTIVE 4.120E-14
SKIN(FGR) 1.370E-13
Kr-88
GORADS . $.500=-i4
BREAST 1.110E-13
LUNGS 1.03CE-13
RED MARR  1.000E-13
BONE SIR  1.3%02-13
THYROID 1.030E-13
REMAIMDER 9.790E-14
EFFECTIVE 1.020E-13
SKIN(FGR} 1.350E-13
Rb-86 o
GONADS 4.710E-15
BREAST §.340z-15
LUNGS 4.710E-15
REC MARR  4.€40E-15
BONE SUP. 7.0G50E-15
THYROID 4.840L-15
REMAINDER 4.5208-15
EFFECTIVE 4.8510E-15
SXIN(FGR) 4.850E-14
Sr-g% .
GOKADS 1.7302-17
BREAST %.080E-17
LUNGS 7.080E-17
RED MARR  €.390E-17
BONEZ SUR  1.%40=-16
THYROID 7.600E-17
REMAINDER 6.720E-17
. BREAST 9.080E-17
LUNGS

7.0ROF~17

2.7202-11
2.585E~11
2,732e-11
3.2782-11

7.956E-11
6.73S%E-11
6.5372-11
6.710E-11
8.956E~-11
6.480E~11
6.508E-11
6.768E-11

7.948E-11

8.121E-1¢
7.621E-14
7.056E-14
5.998E-14
1.287£-13
7.455E-14
6.941E~-14
7.6032-24
2.304E-~12

2.594E-12
2.5278-12
2.379E-12
2.346E-12
5.266E-12
2.395E-12
2.313E-12
2.511E~12
2.2478-11

4.962E-12
§4.74CE-12
4.603E~3%

4.708E~12
6.514E-12
&.473E-12
4.5%08-12
4.773E-12
8.802E-11

2.278E-11
2.:77E-11
2.13%E-11
2,1902-11
2.8B€E-11
2.012E-11

2.13¢E-11

2.202E-1%
5.607E~-11

2.788E-12
2.662E-12
2.553E-12
2.619E~-12
3.6358~1

2.5992-12
2.542E-12
2.€65E~-12
2.210=-10

.345E-14
1.560E-13
6.063E-14
5.603E-14
7.2312E-14
& ABAr-14

Attachmem 2

$.8282-10
5.5656-13
5.31¢E-106
5.4302-10
7.7163-10
5.330E-19
$.258E-10
5.553E-10
£.6£4E-10

1.48GE~CY
1.4313E-0¢
1.37:2-09
1.407E-09
1.87SE-C2
1.359E-0¢
1.3652-09
1.41SE~09
1.€67E-0%

1.704E-12
1.656E-12
1.4B1E-12
1.468=-12
2.702E-12
1.565E-12
1.457E-12
1.596E-12
4.835E-10

3.653z-1

3.5€0E-12
3.351E-12
3.304E-12
7.4462-12
3.374g-12
3.257E-12
3.537g-:2
3.164E-12

5.026E-12
4£.802E-12
4.663E-12
4.765E-12
6.598E-12
4.53:18-12
4.650E-12
4.835e-12
8.9%:62-11

2.655E-11
2.537e~11
2.493=2~11
2.552E-11
3.363E-11
2.345g-21
2.4932-11
2.567E-11
6.534E-11

5.187g-12
4.953E-11
4.750E-11
4.873E-11
€.764E-12
4.836E-11
4.725E~-21
4.5582-11
4.111E-09

1.436E-12
1.447=2~12
1.14ZE-12
1.073E-12
3.131E-12
1.2138-12
1.124E-12
1.4472-12
1.14%2-12

9.970E-1€-1.C00E+0C
%.520E-26-1.0C0E+30
¢.:00E-16~:.000E+0)
¢.290E-1€-1.C00E+QC
1,320E-15-1.000Z+00
$.4602-16-1.000E+00
8.950E-16-1.000E~00
¢.50CE-1£-1.C002+0C
1.1402-15-1.000E+00

2.450E-15-1.090E-00
2.3450E-15-1.000=+00
2.270E-15-1.0COE+00
2.3302-15-2.00CE+CC
3.i10BE-15-1.000E+00
2.250E-15-1.000=430
Z.2€02-15-1.0COE+00
2.350E-15-1.00CE~00
2.76CE-15-1.000E+00

2.8202-18-1.0C0E+C9
2.740E-18~1,00CE-CC
2.450E-18-1.C00=+00
2.430E~18-1.0C0E+00
4.4702-18-~1.000E+00
2.5%0E~18-1.000E+0C
2.43CE-16-1.000=400
2.649=2-18-1.000E+0Q
8.0COE-16-1.000E-CO

i.570E~16-1.0C0E+00
1.5302-16-1.00CE+00
1.440E-16-1.00CE~00
1.42CE-1€-1.000=+00
3.200=-16-1.000E400
1.450E-16-1.000E-00
1.400E-16-1.000E+00
1.520E-1€-1.000E+00
1.360=-15-1.000E+00

7.€3CE-1€-1.009E+00
7.270E~16-1.0C0E+QD
7.060E~16~1.000E+00
7.220E-15~1.000E+00
9.990E-16-1.000E+00
€.880E~16-1.000E+00
7.040E-16-2.000E-00
7.32CE-16-1.0002+00
1.350E-14-1.0C0E+0D

1.800E-15-1.000E+00
1.7Z0E-15-1.0002+00
1.6505-15~1.000E+00
1.730E-15-1.000E+00
2.280E-15-1,000Z+00
1.590E-15-1.000E+00
1,690=-15-1.000E+00
1.740E-15-1,G00E+00
4.43CE-15-1.0095400

9.740E-17-1.00CE-00
€.300E-17-1.0002+00
8.520E-17-1.0002+00
9,150E~17~1.000E+09
1.2702-16-1.000E-00
$.080E-17-1.0005+00
8.880E-17-1.000E+00
9.310E-17-1.000E<00
7.720E-15~1.000E+00

2.490E-18-1.000E+00
2.510=-18-1.00CE+C0O
1.980E-18-1.000E+00
1.660E~18-1.000E+00
5.430E-18-1.000E+00
2.110=-18-1.00CE-00
1.950E-18-1.000£+00
2.510=-18-1.00CE+00
1.0908-10-1.000C+00

1.0G4GE-CS
1.79C6E-10
8.530=-11
2.600E-10
1.250E-10
€.310E-12
1.58CE-0S
§.0%0E-10
€.0022+00

6.17GE-10
9.370E-10
1.600z-06
$.230E-10
£.%3CE-10
8.720z-10
1.5%0E-09
Z.94CE-0%
0.C00E-CO

4.760E~08
1.84CE-08
3.4502-07
1.720-08
1.350E-08
1.62CE-GS
3.600E-08
5.910E-08
0.000E+00

3.19CE-CS
1.1002-02
8.770e-10
1.320E-09
9.320E-19
7.880E-10
4.970=2-0¢
2.770E-09
0.00CE<00

0.C00=+0C C.000=+0C
C.0GOE+00 0,000E+00
0.000E+C9 0.00CE-GO
0.000E~00 0.000Z+00
0.000E+00 0,000E+0D
0.000E+00 0.000E-0C
0.0CG0E+00 0.000Z+0C
0.000=+00 G.0QCJE+CD
0.000E+00 0.03CE-CO

0.0002+00
0.0COE+0C
0.000E=09
0.000E-00
0.000Z+06
0.00GE+00
9.00CE+00
0.000E+00
0.000E+0C

G.0GOE+00
0.000E+CD
0.00GE-CO
0.0092+2¢C
G .0GOE+00
0.00GE+00
0.0CG0E+0C
C.000E+00
0.000E+02

0.000E=00
0.6002+00
©.0GOE+00
0.000E+00
0.000E~CO
0.000E+0C
0.000E+00
0.000E-+00
0.0002+00

G.0o0z+00
0.000E+00
0.000E+00
G.CO0E~OL
€.000Z+00
0.00CE+0)
0.000E~00
0.0002+40C
0.000E+00

0,000E+00
0.000E+0G
0.000E+00
0.000E+00
0.000E-GO

0.C00E+00
©.000E+00
0.000E+00
0.000E+00
G.000E+00
0.0002+00 0.0GOE+0D
©.000E+00 0.000E<CO
0.000E+C0 -0.000T+00
0.000E+C0 C.000E+00

1.340E-0¢
1.33CE-09
3.3002-0%
2.320E-0%
4.2%0E-09
1,330E-CS
1.3802-0%
1.7%0E~0¢
0.000E+00

2.150E-0%
2.1402-0¢
2.140E-09
3.720E-GS
6.8€0E-09
2.140=-0¢
2.330E-0%
2.530E-CS
G.000E+00

7.950E-12
7.960E-12
8.250E-08
1.070E-10
1.5%0E-10
7.96CE-12
3.970E~-08
7.960E-12
¢.350E-08

8.050E-12
7.980E-12
7.970E-12
1.08CE-10
1.610E-10
7.%708-12
8.250E-98
7.980E-12
3.030B-12
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GONRNS

EC-RADN-1127
EFFECTIVE 7.7302-17
SKIN(ZGR) 3.6902-314
Sz-80 .

GONRDS 7.7803-18
BREAST 9.490z-18
LUNGS 6.4402-38
FEC MARR  5.440:=-18
BCNE SUR  2.2B0z-17
TEVRCID 7.330s5-18
REMAINDER &.11:0E-18
SFFECTIVE 7.5302-18
SKIN{FGR} 9.200z-:%
w-Gl
GONADS §.819=-2
3REAST 5.477=-14
LUNGS 4.8032-14
RZD MARR  £.6%12-14
BONE SUR  7.674Z-34
THYROID 4.9382-14
REMAINDER 4£.610T-24
EFFECTIVE 4.524E-14
SKIN(FGR} &.938E-14
Sr-92
GONADS 6.610E~14
BREAST 7.480B-14
LUNGS 6.670E~14
RED MARR  6.62CE-14
BONE SUR  9.490E-14
THYROID 6.B20E-14
REMAINDER 6.45CE-14
EFFECTIVE &6.790E-14
SXIN(FGR) 8.560E-14
T-%0
GONADS 1.89CE-16
BREAST 2.200E-16
LUNGS 1.776E-16
RED MARR  1.620E-16
BONE SUR  4.440E-16
THYROID 1.670E-16
REMAINRDER 1.580E-16
EFFECTIVE 1.900E-16
SKIN(FGR) 6.240E-14
v-¢1
GONADS 2.560E~16
BREAST 2.930E-16
LUKGS 2.500E-16
RED MARR 2.4i0E-16
BONE SUR  4.580E-16
THYROID 2.600=2-:6
REMAINDER 2.390Z-i6
EFFECTIVE 2.600=-16
SKIN{FGR) 3.8502-i4
Y-92
GONADS 1.270=-14
BREAST 1.440=-14
LUNGS i.2708-14
RED MARR 1.2502-14
BCNE SUR  1.550E+14
TEYRCID 1.3005+14
REMAINDER 1.2202+14
EFFECTIVE 1.300E+14
SKIE{FGR) -.140--;3
y-23
GONADS £.670E-15
BREAST 5.300E+15
LUNGS 4.680=-15
RED MARR  4.5802-15
BONE SUR  7.5802-15
TEYRCID 4.790=-15
REMAINDER 4.510E-15
EFFECTIVE 4.8005-15
SKIN{FGR) 8.500=~-14
2r-95%5
GONADS 3.530=-14
BREAST 4.0102-14
LUNGS 3.510E-14
KRED MARR  3.430B-14
3082 SJR. 5.€20E-14
.2xr-85

6.523E-14
1.514E-10

$.5SCE-15
1.008E-14
6.307E-15
.558E-15

.171B6-15%
.422E-15
.17SE~15
.0326~12

PO W

2.15%E-11
2.05SE-11
1.970E-11
2.011E~11
2.852E-11
2.035E-11
1.948E-11
2.057E-11
1.748E-10

1.593E-11
1.520E-11
1.483E-11
1.520E-11
2.010E-11
1.44€E-11
1.471E-11
1.532E-11
2.280E-11

1.586E-12
1.578E-13
1.313E-13
1.261E-13
3.228E-12
1.388E-13
1.291E-12
1.468E-13
2.897E-10

1.756E-12
1.713e-12
1.526E-13
1.521E-13
2.%03E-13
1.5864E-13
:.509E-13
i.650E-13
1.98%E-20

5.855E-12
3.680E-22
3.535E-12
3.608E~1
5.091E-12
3.57%E-12
3.506E~-12
3.680E-12
2,02zE-1i0

2.108s-12
2.026E-12
1.637E-12
1.9728-12
2.9485-32
1.908s-1

1.819E-12
2.021s-12
2.726E-10

2.182E-:1
2.084E-11
1.982E-11
2.030E-121
2.875E~-11

.3%3E-14 E.

Attachment 2

1.30%9E-12
3.841E-0¢

2.014E-13
2.116E-13
1.324g-13
1.267=-13
025E-13
1.5¢58-13
1.343E8-13
1.717E-13
8.465E-11

5.062E-1:
4.838E-11
4.62¢€E-11
4.722E-11
6.709E-12
4.782E~11
4.573E-12
4.832E-11
3.987E-10

1.830=-11
1.745E~11
1.703e-11
1.745E-11
2.308E-11
1.661E~11
1.685E~11
1.75¢E-1Z
2.618E-11

1.6C1E~12
1.593E-12
1.32€E-12
1.272E-12
3.259%E-12
1.3¢6E-12
1.303E-12
1.482E-12
2.924E-09

3.546E-12
3.45%E-12
3.082E-12
3.07GE-12
5.862E~12
3.157E-12
3.047E-12
3.332E-12
4.016E-09

4£.872E-12
4.652E-12
4.4€8E-12
4.560E-12
6.435E-12
4.523E-12
4.431E-12
4.652E-12
2.556E-10

4.98%E-12
4.7942-12
4.585E~-12
4.68%E-12

€.577E-12
4.516£-12
4.543E-12
4,7€4E-12
6.452E-10

4.421E-10
4.223E-10
4.030E-10
4.112E-10
5.824E-10C

2.270E-18-1.000E-(C)
€.€60E-15-1.00GE=00

3.33CE-1%-1.000E+0QQ
3.500E-15-2.000E-00
2.190E-19-1.00CE-CO
i.93CE-19-1.000E~CO
8.3:0E-1%-1.00CE~-CC
2.490E-19-:.00CE-CO
2.230E-19-1.00CE-CO
2.840E-19-2.00CE-CO
1.400E-16-%.00CE-CO

1.026E-15-1.000E+-00
5.806E-16-1.000E-CO
9.376E-16~1.030E~CO
$.57CE-16-1.000E-CO
1.320E-15-1.000E+C0O

9.693E-16-1.000E-CO &.

9.268E-16~1.030E~CO
¢.793E~-16-1.000E+00
§.080E~15-1.0G00E+00

1.390E-15-1.000E+00
1.240E-15-1.000E+00
1.2:0E-15-1.0002+00
1.240E-15-1.000E+00
1.640E-15-1.0002+00
1.180E-15-1.0032400
1.200E-15-1.000Z+00
1.25CE-15-1.C00=Z+00
1.86CE-15-1.C002+0C

5.750E-18-1.0002+00
5.720E-18-1.0002+00
4.7€0E-18-1.0C0E+00
4.570E-18-1.000E+00
1,170E~17-1.000E+00
5.020E-18-1.0C0E+00
4.680E-16~1.00CE+0D
5.320=-18-1.0G0E+00
1.0502-14-1,0C0E+0D

6.1102-18-1.000E+GO
5.260z-18-1.000E+00
5.310E~-18-1.000E+00
5.250E-18-1.000E+00
1.0102-27-1,000E+CO
5.440=-18-1.000E-00
5.250E-18-1.000E-00
5.740E-18-1.000E-GO
€6.920E-15~1.000E+00

2.650E-16-1,00CE+00
2.530E-16-1.000E+00
2.430E-16-1.000E+00
2.480E-16-1,000E+00
3.500E-16-1.000E+00
2.460E-16-1.000E+00
2.410E~16-1.000E+00
2.530E-16-1,000E+00
i.390E-14-1.000E+00

¢.510E-17-1.000E+00
9.140E- 17-1 0002+0C
8.740E-17-1.000E+00C
8.900E-17-1.0002+00
1.330E~16-1.0002+00
8.€10E-17-1,0002+00
8.660E-17-1.000E+00
9.120E-17-1.0002+00
1.230E-14-1.000E+0C

7.590E-16-1.G002+00
7.250E-16-1.000E+00
6.920E-16-1.0002+00
7.060E-16-1.C002+00
:.000E-15-1,0002+00

3.9NR-14 2.1R2F-31 ¢.421F=-10 7.590F-16-1.000%+0N

1.1zCE-C8

C¢.GOCE-CO

Z.€SCE-10
2.6%0E-10
2.860E-06
3.280E-08
7.090=2-08
2.6590E-1C
5.730E-0%
3.5102-07
0.C002+00

€. 6s9e-1
1.7758-11
2.170E-0%
2.275E-11
1.308E-11
$302-12
5.8022~10
4.547E-10
C.0002+00

1.020E-11
€6.420E-12
1.050E-09
6.980E-12
4.360E~12
3.920B-12
2.900E-10
2_180E-10
0.000E+00

5.1%0E-13
5.17CE-13
9.3:0E~09
1.;202-11
1.532CE-11
$.170E-13
3.870E-0¢
2.280E-09
0,000E~00

8.200E-12
8.9205-12
%.870E-08
3.150E-10
3.180E-10
8.500E-1

4,.2002-0¢
1.3202-08
0.000E+00

2.6108-12
1.500E-12
1.240E-02
2.070E-12
1.510E-12
1.050E-12
2.030E-10
2.110E-10
0.900E+00

5.310E-12
1.740E-12
2,520E-09
4.040E-12
3.140E-12
9.260E-13
2.250E-10
5.820B-10
0.000E+00

1.880E-09
1.910E-0S
2.170E-0%
1.300E-08
1.050E-07

3 ARNF-NQ

2.500E-0¢%
0.00CE+00

5.040E-12
5.040E-11
5.04CeE-11
6.450E-CY
1.39CE-CE
$.0¢CE-11
6.70CE-CS
3.230E-09
0.000E+CS

1 2.520E-10
3.676E-12
1.055E~12
5.65¢E-11
2.07¢E-11
1.968E-12
2.557E~09
8.455E-10
0.G00E+0C

8.180E-11
1.700E-11
7.220E-12
2.290E-1i
8.490E-~12
1.3CG0E-12
1.720E-08
5.430E-1)
C.000E+00

1.430E-14
1.270E~-14
1.260E-14
3.700E-13
3.670E-13
1.260E-14
$.€80E-09
2.91CGE-03
0.000E-0Q

Page 23

3.540E-12 .

5.540E-12
2.020E-13
6.590z-1

€.130E-1i2
1.290E-13

8.570£-09

2.5702-0¢
0.000E+Q0

1.9602-11
3.550E-12
1.330=-12
4.910E-12
1.750E-12
1.770E-13
1.700E-0¢

5.150E-10

0.000E+0Q0

2.200E-11
3.130E-12
8.670E-13
4.930E-12
1.730E-12
1.260E-13
4.090E-09
1.230E-09
C.000E+QQ

8.16CE-10
1.050E-10
2.340E-11
2.140E-10
4.86CE-10
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EC-RADN-1127

THYEOID
REMATMDER
ZTFECTIVE
SXIN(FGR}
2r-57
GONADS
BREAST
ZUNGS

RED MARR
BONE SUR
THYROID
REMAIRDER
EFF=CT:IVE
SKIN(FGR}
No-85
GOREDS
BREAST
LUAGS

RED MARR
BONE SUR
TAYROID
REMAINDER
EFFECTIVE
SKIN(FGRI
Mo-¢9
GONADS
BREAST
LUNGS

RZD MARR
BONE SUR
THYRCID
REMAINDER
ZFFECTIVE
SRIV(FCRY
ch99m
GOMADS
BREAST
LUNGS

RED MARR
BCKXE SUR

" THYROID

REMAINDER
EFFECTIVE
SKIN{FGR)
‘Ru-103
GONADS
BREAST
LUNGS
RED MARR
BONE SUR
THYROID
REMAINDER

. ZFFECTIVE

SXIN(TGR)
Ru-195

GONADS

BREAST

_UNGS ,
RED MARR
BONE SUR
TAYROLIE |
REMAINDER
EFFECTIVE
SKIN(FGR)
Ru-1908

‘| GONADS

BREAST
LUNGS
RED MARS
BOKNE. SUR

| REYBROID

REMAINDER
EFFECTIVE
SKIN{FGR}
Rh-105
GONADS
BREAST
REMASwwnn
EFFECTIVE
2BRYST

3.610E-i¢ 2.67¢6=-11
2.380E-14 1.9638-11
3.8002-14 2.078E-1i
4,50CE-14 2.56:2~11

4.331B-1¢ Z.179E~11
4,%28E-14 2.083g8-11
4,322z-14 1.892E-1:
4.224E-14 2.024E2-11

- 6.897E-14 Z2.881lE-11}

4.443E-14 2.061E-12
4.339=-14 1.9568~-11
4.432E-14 2.078e-11
¢.835£-14 2.281E-10

3.660E~14 2.253E-11
4.1602-:4 2.150E-11

3.650E-14 2.0ESE-11

3.560E-14 2.101E-11
5.7%0E-14 2.657E-11
3.750E-14 2.144E-11
3.490E-24 2.032E~11
3.740E-14 2.1472-~11
4.300E-14 2.598E-11

7.130E~15 4.282E-12
8.1302-15 4.1162-12
7.06CE~15 3.867E-12
6.8292-18 3.923E-12
1.240E-14 €.105=-%

7.270E-15 4.033E-12

.6.7492-:5 3.812E-12

7.28GE-15 4.9061E-12
3.140=-14 1.03SE-1Q

5.75CE-15 2.334E-12
6.650z-15 2.258E-12
5.490E~-15 2.227E~12
4.610e-15 2.07CE-12
1.630GE-14 5.3832-12
5.75CE-15 2.145E-~12
5.3180=-15 2,070E-12
5.820E-15 2.277E-12
7.340E-15 2,7310E-12

2.191E-14 1.404E-11
2.5122-34 1.350E-21
2.180E-14 1.273E-1%
2.100%8~14 :,287E-11
3.892E-14 1.95E8E-11
2.241E-14 1.331E-1i
2.080E-i4 1.242E-11
2,251E-14 1.332E-1:
2.7742-14 1.783E-11

3.720E-14 1.327E-11
4.240E-14 1.27:E~il
3.70CE-14 '1,210E-1%
3.599E8-24 1.230E-11
5.2B0E-14 1.809E-11
3.800E-14 1.26CE-11
3.540E-14 1.189=-i1
3.8i1CE-14 1.265E-1:2
€.720x-14 7.3€8c-~11

1.010E-14 6.411E-12
1.:60E-:4 €.1528~12
1.0iCE-14 5.836E-12
$.750E-15 5.893E-12
1.720E-14 8.883E-12
1.03GE~14 6.066E-12
€.630E-15 5.721E-12
$.040E-14 6.0%5E-12
1.090E-12 £.082E-10

3.540E-15 2.3127E-12
4.180E-15 2.063E-12
2.630E-15 }.%ZSE~12
:.040E-14 6.095E-12
3.9%0= 13 £.990¢c 12

Attacbment 2

7.799E2-11
7.455E-:1
7.127E~1Z
7.27¢=-11
2.031E-10
7.3727E-11
7.0352-21%
7.438E-11
8.1482-10

4.435E-10
4.2312-:0
4.045E-10
4.135£-10
$.515E-10
4.22CE-10
4.0002-10
4.226E-10
5.112E-10

4.403E-11
§.233E~11
3.877E-12
4.035e-11
£.278E-12
4.147p-11
3.820e-:1
4.176E~13%
1.068E-02

3.877E-12
3.782g-:2
3.533E-12
3:.439=-12
8.942E-12
3.5€4E-12
3.43¢%E-12
3.783E-12
4.5022-22

2.783E-10
2.577E-10
2.522E-10
2.551E-iC
3.882E-10
2.638z-10
2.472E~10
2.6418~10
3.543e-10

1.861E-21
1.783E-12
1.697=-11
1.725€e-11
2.537E-11
1.7652-11
1.667E-12
1.7732-11
1.033E~10

1.34902-%¢
1.286E-10
1,220E-10
1.232g-10
1.856E-10
1.266E-10
1.196E-10
1.274E-10
8.5312-0¢

1.4i1e-11
1.36%8-1

1.298E-18
1.274E-10
2.£03B-2%

7.220E-16-1,000E+00 1.440E-0%
6.£302-16-1.0002+00 2.280Qz-3¢
7.230E-1€-1.0002+0C &.39CE-C9
8.¢19E-16-1.000E+03 0.C00Z+00

9.253E-16~1.000E+00 1.840E-10
8.846E-16-1.000E-00 4.7CEE-11
§.456E-16-1.0002+00 4,108E-09
8.6345-26-1.00CE~C0 6.3762-1

1.224E~15~1.0002400 3.504E-11
€.755E-16-1.000E+00 2.3152-31
8.3458-16~1,000=+00 2.041E-09
€.6824E-16-1.000E4+00 1.17.2-0¢
2.587=-15-1.000E-CQ C.000E+00

7.850E-16-1.09CE~CO 4.320E-10
7.4902-16-1.C002+0C 4£.070E-10
7.1€CE-15-1.000E+00 E.320zZ-0¢
7.320E-26-1,000E<-00 4.420E-10
1,.030E-15-1.0C0E+00 5.130£-10
7.470E-16~1.000E+00 3.580E-10
7.080E-16-1.0002+00 1.070E-0%
7.480E-16-1.00CE+00 1.5702-9¢
©.0502-16-1.000E+-GO C.0COE+GO

1.550E~16~1,000E+00 $.5102-11
1.450=2-16~-1.600E+00 2.75CE~11
1.40CE-16-1.0CCE+0C 4.2902-0¢
1.429E-26~1.C00E+00 5.240E-11
2.220E-16-1.0C0E+00 4.130E-11
1.4€0=-16-1,.00CE<C0O 1.520E-11
1.380E~16-1.0002+400 1.740E-0S
1.470E-16-1.000E400 1.070E-05%
3.760=-15-1.000E+00 0.000E+0QC

1.2402-16-1.000E+00 2.770E-12
1.200E-16-1.0G0E+00 2.150=-12
1.13CE-16-2,000E+00 2.280E-11
1.1002-16-1,0002+00 3.360E-12
2.860E-1€-1.000E+00 2.6202-12
1.1402-36~1.000E-00 5.010E-11
I.100E-1€-1.000E+00 1.020E-11
1.210£-16~1.00CE<C0 8.800E-12
1.440E-16~1.000=+0C 0.000E+00

4.852E-16~1.0005+00 3.07CE-10
4£.705E~1€-1.0C0E+00 3.110=-10
4.432E~16~1.000E+00 1.561E-08
4.483E-15-1.000E+00 3.190:E-10
6.823E-16-1.000E400 2.370E-10
4.638E-16-1.000E+00 2.570E-10
&€.346E-1€~1.000E4+00 1.250E-09
4,6425-16-1.000E+00 2.421E~09
6.22%E~1€-1.000E+00 0.CODE+00

8.070E-16-1.000=+00 i.590E-11
7.73CE-16-1.000E+00 6.610E-12
7.360E-16-1.000E+00 5.73CE~10

7.480E-16~-1.000E+00 7.7002-12-

1.100E-15-1.000E+00 4.620E-12
7.660E~16-1.000E+00 4.150=-12
7.230E-16-1.000E+00 1.8610E~10
7.65%02-16~1.C00E+00 .230E-10
4&.480E~15-1.0GOE+00 0.G0G0Z+00

2.230E-16-1.000E+00 1.300E-0¢
2.140E-16-1.000E+00 1.780E-09
2.030E-:16-1.C00E+00 1.040E-06
2.050E-1€~1.0CO0E+00 1.760E-0%
3.090E-16-1.000E+00 1.610E~05
2.1105-1€-1.0002+30 1.720E~0%
1.990E-16-1.000E+00 1.200E-08
2.120E-16-1.000E+00 1.290E-07
1.420E-14-1.0C0E+00 0.000E+00

17.980E-17-1.000E+00 2.1102-11
7.740E-17-1.00GE+00 5.610E-12
2.250E-13-1.C00£+00 %.280E-30
2.1202~16-1.000E400 1.290E-07
1.4308 2f 1.0002:00 5.2202°20
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8.270E-12
2.530e~-0¢%
1.020E-09
0.00CE-CC

6.228E~10
§8.137=-:1
1.770E-11
1.302E-16 .
4.558E-11
2.67ix-12
€.850E-09
2.293e-0¢
0.0G0=+00

8.0592-10
1.070E-10
2.740E-11
1.9%0E-10
2,940E-10
1.180E-11
1.470E-09
6.9508-10
0.000E+00

2.180=-10
3.430E-11
1.510=2-31
8.320E-11
6.320E-11
1.030E-12
4.28CE-05
1.3602-09
G.000E<0C

5.750E~12
3.570E-12
3.140B-12
€.2S90E-12
4.060=-12
8.466E-11
3.340E-21
1.680E-11
0.000E+00

5.720E-10
1.200z-:0
7.310E-11
1.6860E-10
9.631E-13
6.250E-11
2.110E-0°
8.271E-10
0.600=+00

9.670E-21
1.590E-11
6.21CE~12
2.3502-11
8.890E-12
1.820E-12
8.540E-10

'2,870E-10
0.C00E+00

1.640E-0¢
1.440E-09
1.420E-09
1.460=-09
1.430E-C9
1.410E-0¢
2.110E-08
7.400E-02
0.000E+00

5.8002~11
8.970E-12
2.940E-33
7.400E-0S
9.0002 28



EC-RADN-1127
PED MARR 3.380B-15
BCNE EUR  T7.83CE-15
THEYROID 3.683=-1¢8
REMAINCER 3.3%CGE-15
2TFECTIVE 3.720E-18
SKIJ(YGR; 1.0705-14
Sb-127
GORADS 3.260%-14
BREAST 3.720E-14
LUNGS " 3.240E-14
RED MAFRR 3.2402-24
BCNE SUR  5.520E-14
THYRCID 3.330%-14
REMAINDER 3.050=-.
EFFECTIVE 3.330E-14
SKIN(FGR) 5.58CE-14
Sb-12%

GONADS 6.970E-14
BRZAST 7.33ICE-14
LUNGS 6.889z~:

RED MARR 6.660E~1¢
BONE SUR 1.C70E~-13
THYROID 7.269E-14
REMAIRDER 6.710E-14
EFFSCTIVE 7.140E-14
SXIM(FGR) 1.05CE-13
Te-127

GONADS 2.3702-1

BRIZAST 2.73CE-1¢
LINGS 2.320=-16
RED MARR 2.216E-16
BOKE SUX 4.€5CE~1¢6
TEVRQID 2.400z-16
REMAINCER 2.2]10E-16
EFFECTIVE 2.420E-16
SKIK(FGR) 1.140E-1i4
Te-127n

GONADS 1.900E-26
BRERST 2.890E-16
LUNGS 7.620E-17
RED MARR 6.430E-17
BOME SUR  3.94CE-1¢
THYRCID 1.500=-16
AEMAINDER 8.840E-17
‘EFFECTIVE 1.470E-16
SKIK(FGR) 8.4%0E-16
Te-12% ) )

CNADS 2.710%-15
BREAST 3.120E-15
LUNGS Z2.640E-15
RED MARR 2.540E-15
BOHE SUR £.580E-15
THYROID 2.740E~15
REMATNDER 2.520E~15
EFFECTIVE 2.7S0E-15
SKIN(FGR) 3.570E-14
Te-12¢%m
GONADS 3.321e-15%
3REAST 3.838E-15
LUKRGS 3.176E~15
RED MARR 2.071E2-15
BONE SUR 5.772E-15
THYR2:ID 3.343iE-15
REMAINDER 3.948E-~15
EFFECTIVE 3.337E-15
SKIN(FGR} 3.811E-14
Te-:31m
GONADS 7.292E-14
BREAST 8.28€E-14
LUGRGS T.265E-14
REDC MARR 7.09%72~14
BONE SUR 1.3174E-13
THYROID T7.47T1E-14
REMAINDER 6.%65E-14
EFFECTIVE 7.463E-1¢
SKIN(FGR) 1.038E-13
Te-132
SONE"Sur 1.278E-13

© THIROID 7.471E~14
GOKRDS™™"  [.0Z0E-14

1,985z2-:1
1,904E-12
1.809E-11
1.8342-11
2.72CE-1i
1.884E-11
1.775%e-11
i.89CE~11
7.2€72-11

2.336E-11

2.2z22g-11
2.141E-1%

'2.190E-11

3.0332-2

2.174E-11
2.125g-11
2.238E~11
8.273E-11

1,i91E-13
1.1585-13
1.060E-13
1.058E-13
1.862E-33
1. 106E-13
1.036E-12
1.1258-13
1.173E-11

4.689E-13
$.150E-12
1.602E-13
1,249E-~13
©.6052-13
2.77SE-13
1.699E-13
3.251E-13
1.496E-12

3.88¢E-13
3.800E-13
3.2¢8E-13
3.298E-13
$.753E-13
3.5256-13
3.262E-13
3.580E-13
3.42%E-11

'2.206E-12

2.181E-12
1.7418-12
1.729E-12
3.287E-12
1.623E~12
1.746E-12
1.874E-12
:1.501E-10

4.020E-11
3.853E-11
3.657E-11
3.736E-11
5.447E-11
3.743iE-11
3.626E-11
3.825E-11
1.033e-10

5.957E-11
3.741E-11
8.6128-12

Attachment 2

Z.281E-1:
2.210e-11
2.31€E-il
1.250E-11
1.347=-11
3.112g-12

2.441E-10
2.341E-10
2.2242-3GC
2.255e-10
3.345e-10
2.317e-3i0
2.183E-10
2.3242-10
9.75%%-10

3.233z-21
3.074E-11
2.552E-11
3.028E-:1
4.196E-11
3.007E~11
2.93¢%E-11
3.096E-11
1.144E~20

2.6612-13
2.588E-13
2.370E-13

2.3652-13.

4.162E-13
2.472-13
2.31€E-13
2.525E-13
2.622E-11

9.6428-12
1.05%E-12
3.295E-12
2.567E-12
i1.892E-11
S.714E-12
4.111E-12
€.684E-12
3.07€E-i1

3.6222-13
3.832E-13
3.326E-13
3.328E-13
5.602E-13
2,8852-13
3.285%E-13
3.621E-13
3.458E~11

4.799E-11
4.73%E-13
3.815E-11
3.783E-11
7.147E-11
4.201z-11
3.822E-11
$.308E-11
3.3602-09

2.343E-20
2.246E-10
2.131E-10
2.1788-:

3.18%E-10
Z2.181E-10
2.113=-10
2.22%E-10
6.188E-10

3.289E-10
Z.181E-10
7.708E-11

7.3C0E-17-1.000E+CO
1.25CE-16-1.0002+00
7.440=-17-1,0C0E+02
7.970E~17-2.00CE-00
7.620E-17-1.000=400
1.769z2-16-1.000E+00

7.1002-16-1.0C02+00
6.810E-16-1,00CE~00
6.470E-16-1.C00=+00
6.5602~26-1.0C0E+00
€.730E-16-1.000E+00
5.7402-16-1.000E+00
6.350E-16-1.000E-00
6.7€0E-16-1.000=+00
2.8502~15-1.000E+G0

*.4402-15-1.000E-00
1.370E-15-%.090E+00
1.320E-15-1.000E+00
1,3502-15-1.00CE~GO
1.670E~15-1.000E+00
1,.340E-15-1.000E+00
1.310E-15-1.090E+00
1.380E~15-1.CG00E+00
5.100=-15-1.00CE-00

5.480E-18~1.0CCE+00
5.330E-18-1.000E+00
4.§8CE-12-1.C00=+00
4.8702~-28-1.000E400
8.570E-18-1.0G005+00
5.C90E-18-1.0C0E+00
4,770E~-18-1.000E+0C
5.180E-16-1.000E+00
5.400=-16~1.000E-00

1,630E-17-1.000E+00
1.790E-17-1.000E+00
5.570E-18-1.000E+00
4,340E-18-1.000E+0C
3.i3CE-17-1.C0GE+00
9.660E-18-1.000E+00
6.950E-18-1.000E+00
1,130E-17-1.000E+00
5.2005-27-1.09CE+00

6$.510E-17-1.000E+C0O
6.360E-17-1.000E+00
5.520E-17-1,000E+00
5.5202-17-1.00CE+00
$.630E~17-1.000E+0D
5.%00E-17-1.000E+00
5.460E-17~1.000Z+90
6.010E-17~1,0C0E+00
5.7902-15-1.000E+00

6.5612-17~1.000E-00
8.454E-17-1.C00Z+00
6.808E~-17-1.000E+00
€.768E-17-1,000E+00
1.275E-16-1.000E+0Q0
7.4952-27~1.000E-00
€6.819E-17-1.000=+00
7.686E-17~1.000E+CO
€.G01E-15-1.09CE+00

1.535£-15-1.000E+00
1.472E-15-1.G00E+00
1.397E-15-1.000E+00
1.4272-15-1.00CE~00
2.090E-15-1.,0002+00
1.429E~-15-1.000E+00
1.385E-15-1.000=+00
1.461E~15-1.000E+00
4.0565~15-1.000E+00

2.090E-15-1.000E+00
1.429E-15-1.000E+00
2.830E-16-1.000E-C0

%.77CE-12
4.4€0=-22
2.880E-12
4.530E-10
Z.5802-10
0.00CE~00

2.520E-10
9.12CE-11
€.%402-0¢
1.610E-19
i,.340E-10
6.250E-11
2.330E-0¢
1.6302-09
0.09CE-CC

2.15CE-11
1.2802-11
8.980E-10
1.700E-11
1.460E-12
¢,720E-12
1.870E-.C
1.740E-10
0.00CE+OU

2.020E-12
1.880E-12
4.270E-10
4.096E~12
4.0%0E-12
1.84CE-12
1.1102-20
8.60CE-11
0.000E+00

1.100E-10
1.1002-10
3.340E-08
$.3€60E-0¢%
2.040E-08
9.660E-11
1.6802-09
5.810E-09
0.000E+00

5.050E-13
5.390E-13
1.530E-10
6.1902~23
6.220E-13
5.096E-13
7.2808-12
2.090E-11
0.0002+00

1.783E-10
1.6%4E-10
4.04CE-C8
3.100=-09
7.050E-09
1.563E-1C
3.275E-09
6.484E~-C9
0.¢00=+00

2.345E-10
9.309e-11
2.296E-09
1.417E-1C
2.276E-10
3.669E-08
9.509E-10
1.758E-09
0.000E+00

2.27ﬁE-10
3.66%E-08
4.1308-1G

1.470e-12
6.75CE-12
2.%102-2

1.270E-08
3.690E-10
0.000=+00

6.140E-2

-7.€C0E-11

:.570E-11
1.3308-10
5.240E-11
4,640=~12
5.87GE-09
1.6502-09
0.000E+00

1.510E-10
Z2.560E-2

¢.3%0E-12
3.670E-11
1.340=-2

1.470E~-12
I.45CE-0¢
4.840E-10
0.00CE-0C

4.020E-12
3.000E-22
2.850e-12
§.57GE~12
€.4€0=-12
2.860E-12
§.130E-10
1.8708-10
0.00GE=00

1.25CE-10
9.740=-21
$.620E-11
5.430E-0¢
2.0702-08
¢.430E-11
2.8602-0¢
2.230E-09
0.090E~-00

1.5%90E-12
6.050E-1

4.910E-13
7.640E-~13
5.4C0E-13
3.36CE-13
1.790E-10
5.45CE-11
0.000E400

2.420E-10C
1.6642-10
1.593E~10
3.500E-0¢%
7.9¢0E-09
1.572E-10
7.15€E-0¢
2,.9528E~CS
0.600E+00

3.248E-10
4.383E-08
3.1538-0¢
2.514E-G9
0.000E+00

3.238E-10
4_383E-08
3.41CE-IC
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| EC-RADN-1127

; ERZRST 1.180E-14

! LUNGS £.6592-15
RED MARR  8,950E-13
BONE SUR  2.420E-14
THYROID 1.02CE-14
REMAINDER 9.16CE-15
EFFECTIVE 1.030E-12
SKIN{FGR} 1.3992-24
1-131
GONADS i.78CE-14
EREAST 2.040E~-14
~UNGS 1.760E-1
RED MARR  1.€80E-14
BORE SUR  3.450E-1¢
THYROID 1.810E-14
REMAINDER 1.6705-14
EFFECTIVE 1.820E-14
SKIN(FGR) 2.580E-14
1-132
GONADS 1.060E~-13
BREAST 1.240E-13
LUNGS 1.090E-13
RED MARR  1.070E-13
BORE SUR  1.730E-13
THEYROID 1.120E-13
REMAINDER 1.050E-13
EFFECTIVE 1.120E-13
SKIN(FGR) 1.580E-12
1-133
GONADS 2.870E-14
BREAST 3.280E-14
LUNGS 2.860E-24
RED MZRR  2.770E-14
3ONE SUR  4.870E-14
THYROLD 2.93CE-14
REMAINCER 2.730E-14
EFFECTIVE 2.%40E-1i4
SKIN{FGR) 5.830E-14
1-134
GONADS 1.270E-13
BRZAST 1.440z-3
LUNGS 1,270E-13
RED MARR  1.250E-13
BORE SUR 1.560E-13
THYROZD 1.300E-13
REMAINDER 1.220E-13
EFFECTIVE 1.300E-13
SKIN(TGR) 1.870E-13
I-135
GONADS 8.078E-14
BREAST 5.143E-14
LUNGS 8.1455-24
RED MARR  8.054E-14
BONT SUR  1.1i84E-13
THYROID 8.324E-14
REMAINDER 7.B61E-14
EFFECTIVE 8.294E-14
SKIN{FGR) 1.156E-13
Xe-133
GONADS 1.610E-15
BREAST 1.960E-15
LUNGS 1.320E-15
RED MARR  1.G70E-15
BOKE SUR  5.130E-15
THYROID 1.510E-15
REMAINDER 1.Z240E-15
EFFECTIVE 1.560E-15
SKIN(FGR) 4.9702-15
Ye-135
GCNADS 1.370E-14
BREAST 1.33GE-14
LUNGS 1,130E-14
RED MARR  1.070E-14
BOKE SUR  2.570E-1¢&
THYROID 1.180E-14
REMAINDER 1.080E-14
EFFECTIVE 1.190E-14

| BEIBLTRY 2 1208-14

‘RED MARR 1.070E~-14

DOYR ,,£OR,

2.520E-14

Attachment 2

6.7562-22 7.843E-:l1
5.727B-12 €.479=-1%
5.583E-12 6.322E-11
1.2735-11 1.441E-10
$.978E~22 6.7628-:1
5.6445-12 €.355z-11
6.33%E-12 7.171E-11
8.313E-12 5.4CSE-11

1.1152-:1 1,789E-10
1.082E-1: 1.730E-1D
1.016E-11 1.626E-10
1.022E-11 1.635E-10
1.6752-11 2.679z~10
1.053E-12 1.685E-10
9.908E-12 1.58SE-10
1,C€7E-11 1.707E-10
1.6252-11 2,.%20=2-10

2.823E~11 2.771E-11
2.4142-11 2.652E-i1
2.305e-11 2.5322-11
2.360E-11 2.5%2E-11
3.327E-11 3.855E-11
2.381E-11 2.616E-11
2.283z-11 2.509E-11
2.4032-11 2.640E-1%
8.25%E-11 5.007E-11

1.5852-11 6.748E-11
1.5192-11 €.468E-11
1.446E-11 6.156E-11
:,466E~11 6.242E-11
2.1€1=-11 9.2022-11
1.502e-1% €,3%3E-11
1.418E-1i 6.038E-11
1.502%E-11 6.425E-11
1.1508-20 4.897E-10

1.Z200E-11 1.202E-11
1.143E-11 '1.147E-11
1.100E-11 1,102E-11
1.1278-11 1.12%E~-11
1.568E~11 1.571E-11
1.127e-11 1.129E-11
1.08i-311 1.093=-12
1.350E-12 1.152E-11
4.477E-11 4.48B3E-11

3.1132-11 5.489E-12
2.971E-12 S5.240E-11
2.886E-11 5.0BS%E-11
2.965E-11 5.228F-11
3.8835-11 7.024E-11
2.852E-11 5.030E-11
2.883E-11 5.084E-11
2.988E-11 5.27iE-11
§.82€65~-11 1.733E-10

1.465€E-12 2.052E-11
1.5058-32 2.107£~-11
1.0458-12 1.464E-11
8.7%1E-13 1.221E-11
4.254E-12 5.958E-11
1.181E-32 1.653E-11
1.0422-12 1.460E-11
1.2%9E-12 1.819%E-11
1.953E-12 2.734E-11

5.4558-22 1.194e-11
5.325E-12 1.166E~-11
4.955E-12 1.086E-11
4.%59E-12 1.086E-11
9,120z-12 1.9978-11
5.023E-12 1.100E-11
4.82%9E-12 1.0S8E-11
5.217E-12 1.142E-11
4.596E-11 ©.862E-11
£¢.95%9E-12 1.086E-11
7.3302 12 3.607C 13

2.430E-1€-1.00CE-GGC -
2.0£0E-16-2.000E+0C
2.0102-:6-1.003=+00
4.580E-1€~1.0COE+09
2.150E-1€6-1.900E~-CO
2.030E-16-1.000E+00
2.2892-:6-1.CO00Z+00
2.920E-16-1.0C0E+(0

3.940E-16~1.0002400
3.810z-16-1.000E+00
3.5802-16-1.0C0E+00
3.£00E-1€-1.00CE-00
5.50CE-16-:.000E+0C
3.710E~26-1.C00=+00
3.4S0E~-16-1.0C0E+0D
3.760E-16-1,000E+C0
6.430E-16~2.000E+00

2.320E-15-1.000E+02
2.220E-15-1.000E+C0
2.120E-15-1.000E+00
2.179E-15-1.0002+00
3.0602-15-1,000E+00
2.190E-15-1.000E+00
2.100E-15-1.000E+00
2.210E-15-1.000E+00
7.540E-15-1.0C0E+C0

6.270E-16-1,000E+00
6.010=~36-1.CCIE+0D
5.720E-146-1.000E+00
5.890E-16-1,000E+00
8.550E-16~1.C00=+00
5.9402~26-1.000E+00
5.610E-16-1.000E-00
$.970E~16-1.000E+00
4.550E-15-1.CO00E+00

2.640E-15-1.000E+00
2,.52CE-15-1.000E400
Z2.420E-15-1.000E+00
2.480E-15-1.0C0E+G0
3.450E-15-1.00CE+00
2.48CE-15-2.000E+00
2.400&-25-1.0092+00
2.5302-15-1.0CG0E+00
¢.850E-15-1.000E-00

1.598E~15-1.000E+00
1.526E-15~1.0C0E+00
1.482E-15-1.000E+00
1.523E-15-1,000E+00
2.646E-15-1.000E+00
1.465E-15-1.000E+C0
1.481E-15-1.000E+00
i.535E-15-1.0002+00
5.0472-15-1.000E+00

5.200E-17-1.0005+00
5.340E-17-1,0002+00
3.71095-317-1.000E+00
3.1208-17-1.0CCE+C0
1.510E-16-1.000£+00
4.190E-17-3,0002+00
3.700E-17-1.000E+00
4.6108-17-1.000E+00
6.930E-17-1.00GE+00

2.530E-16-1.000E+00
2.470£~-16-1.900E+CO
2.300E-1€-1.000E+00
2.300E-16-1.000E+00
4.2302-16-1.000E+00
2.3302-1€-1.000E-00
2.240E-16-1.090E+00
2.420E-16-1,000E+00
2.090E-15-1.000E+00
2.300E-16-1.000E+00
4.030F8 15 1.000B:00

3.830E-10
i.87CE-GS
4.270E~-:C
7.120E-10
6.280E~0E
7.850E-10
2.5502-0%
C.000E+GO

2.5302-11
7.8802-12
6.570E-10
6.26CE-11
5.7308-11
2.520=-07
8.030E-13
8.89GE-C9
0.000E-00C

%.950E-12
1.410E-11
2.710E-10
1.4002-11
1.240E-11
1.740E-09
3.780z-11
1.030E-10
0.00GE=+00

1.950E-11
2.940E-1i
8.200E-10
2.720€-31
2.520z-11
4.860E-08
5.00CE-11
1.580E-09
0.000=+00

4.25CE-12
€.170E-12
1.430E~10
6.080E-12
5.310E-12
2.880E-10
2.270E~1%
3.550E~11
0.000E+00

1.7C0E-11
2.34CE-11
4.410%5-10
2.240g-11
2.010e~11
8.460E-CS
4.700E-11
3.320E-10
0.0G0E+00

0.000=400
0.000E+00
0.900E+00
0.00GE=00
0.0002+00
0.000E+00
G.00GE+00
0.00CE+00
0.000E+00

0.000E+C9
0.60CE-00
©0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0002+00
0.000E+00
0 .000E+Q0
0.000E+00
©0.000E:00

3.500E-10
3.3G0E-10
4,44CE-10
2.300E-i0
£.950E-08
1.4%0E-0%
2.540z-0%
0.000E+02

£.070E-11
1.210E-10
1.020E~10
€.440E-11
8.72CE-11
4.760E-07
1.370=-10
1,440E-08
C.000E+C0

2.3302-11
2.520E-12
2.840E-11
2.4¢60z-11
2.150E-11
3.870E-C9
1.650E-10
1.8208-10
©.0C0E+00

3.6302-2
4.680E-12
4.530E~11

4.30CGE-11

4.070=-:

$.1002-08
1.550E-10
2.800E-0%
0.000Z+00

1.100E-11
1.170E-11
1.260E~11
1.050E-11
€.32CE-12
6.210E-1C
1.3402-10
6.660E~1%
0.00CE-CO

3.610E-11
3.850E-11
3.750E-11
3.650E-11
3.360E-12
1.750E-08
1,540E-20
€.080=-10
0.0C0E+00

0.000E+0G0
0.0002+00
G.000E+QD
C.000E+CO
0.000E+00
0.0002+00
0.000E+00
0.90CE+CO
0.000£400

0.000E+00
C.000E-CO
0.000E+00
0.000E+CC
0.0C0E+00
0.000E+00
0.000E+00
0.000E+00
G.QC0E+00
0.000E+C0
0.000E+00




EC-RADN-1127
Cs-234
CORADS 7.400z-14
BREAST 8.439z-14
LIUNGS 7.370=-14
REC ¥ARR K 7.:i%0Q0E-14
BONE SUR  :1.20CE-13
THYROID 7.57CE-14
REMAINDER 7.C€9z-14
EFFECTIVE 7.570=-24
SKIK(FGR}) ©.450E-14
Cs~136
GORADS 1.04CE-13
BREAST 1.180t-13
LUNGS 1.640=-23
RED MARR 1.010E-13
SCNE SUR . 1.660E-13
THYRCID 1.070E-13
REMAINDER 9.950E-~14
EFFECTIVE 1.06JE-13
SKIN{FGR) 1.250E-13
Cs-137
GONADS 2.6€9E-14
BREAST 3.047E-24
LUNGS 2.649e-i4
RED MARR  2,.583E-14
BOHE SUR £.382E-14
THYROID Z2.725E-14
REZMAINDER 2,536FE-14
EFFECTIVE 2.7252-1
SKIN(FGR) 4.3%2E-14
Ba-13¢%
GCNADS 2.13CE-15
BREAST 2.450E~15
LUNGS 2.C0302-15
RED MARR. 1.8702-i%5
BOKE SUR 5.250E-15
THYROILD 2.13CE-15
KEMAINDER  1.920E-15
EFFECTIVE 2.170E-15
SKIN(FCR) 6.1605-14
Ba-140
GCNADS 8.4iCE~-15
BREAST 9,640E-15
LUNGS §.2702-15
RED MARR  7.930E-15
BONE SUR  1.550E-1¢
THYRCID 8.530E-15
REMAINDER 7.89CE-15
EFFECTIVE 8.5802-15
SKIN(FGR) 2.5202-14
La-140
GONADS 1.140E-13
ERERST 31.2920E~-13
LUNGS 1.150E-13
RED MARR  1.140=-:3
BONE SUR 1.69%0E-13
THYROID 1.:80E-13
REMAINDER >.11CE-13
EFFECTIVE 1.170E-13
SKIN(FGR} 1.660r-13
La-141 _
GORALS 2.330E-15
BREAST 2.640E-15
LUNGS 2.34CE-~15
RED MARR  2.3102-1%
BONE 8SUR  3.4%0z-1i5
THYROID 2.350E-15
REMAIKDER 2.260E-15
EFFECTIVE 2.3%0E-15
SKIN(FGR) €.5E0E-14
La-~142
GONADS 1.4CG0E-13
BREAST 1.570E-13
LUNGS 1.420E-13
RZD MARR  1.420E-13
BONE SUR 1.95CE~-i3
THYROZD 1.450E-12
BEMAINDFR 1,380=-13
BREAST 1.570E-13

TUMGS.. - o--.

1.430E-13

4,.8607E-11
¢.406E-21
£.2042-12
4.2622-1%
6.3105B-11
4.377e-11
§.147E-11
£ .377E-11
€.2482~11

6.223E-11
5.966E-11
S5.71CE-Z1
5.824E-12
€.4222-12
5.852E-11
5.652E-11
5.¢6€E-11
7.251E-11

1.586%E-11
1.596E-13
1.5172-11
1.542E-11
2.23BE-11
1.588E-11
1.490E~-11
1.56852-11
5.2532-11

3.368E-13
3.297E-13
3.0022-13
2.%32E-13
6.841E-13
3.044E-13
2.932E-13
3.227=2-13
7.241=2-11

5.451E-12
5.28CE-22
£.8522-12
4.88902-12
8.020E-12
5.10%E-12
4.766E-22
5.1372-12
5,5€52-11

6.027E-11
5.758E-11
5.596E-11
5.73i2-11
7.775E-11
S.462E-11
5.565E~-11
5.812E~11
2.2i7z-10

7.315E-13
7.007E-13
6.713E-23
6.652E-13
9.5232-13
€.560E-13
6.682E-13
7.007E-13
1.€67E-10

1.9782-11
1.885E-11
1.846E-11
1.90CE-il
2.484E-11
1.7€8E~11
1.8%3=-12
1.885E-11
1.846€-11
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9.646E-10
9.2245-10
6.802=-2

8.922z-10
1.278E-09
9.163E-1G
2.6E1E-16
9.1€3=-10
1.3082-0¢

1.i02E-09
Z.056E~0%
1.011E-0S
1.031=-08
1.4%:=2-0¢
1,03€E-09
1.001E-09
1.056E-09
Z.28B4E-09

3.530z-10
3.376E-10
3.209E-10
3.260E-10
4.734E-10
3.356-10C
3,.152E-10
3.353E-10
1.110E-09

3.429E-:3
3.357=-13
3.057E-13
2,985E-13
€.965E-13
3.100E-13
2,985E-13
3.28¢E-13
7.373E-11

9.607E~-11
5.305=-11
8.550E-12
8.501E-11
1.413E-10
9.0035-11
§.399z-2

%.083E-11
¢.808E-10

4£.425E-10
4.228=2-10
4.109z-10
4.268E~10
5.709E-19
4£.0.CE~10
§.082°E-1C
4.2€7=-10
1.62€E-09

©.€75E-13
9.267E-123
8.879E-13
5.063E-13
1.312g-12
8.716E-13
8.838E-13
9.2€7E-13
2.204=z-10

2.034E-11
1.938E-11
i.898E-11
1.¢54E-11
2.5542-11
1.8188-12
1.965E-11"
1.938E-11
1.80€E-11

1.60CE-15-1.0G0E+00
1.53CE-15-1.3C0E+C0D
:.4€02-325-2.00CE=CC
1.4832-15-1.030E~00
2.1208-15-1.C09E+00
1.520E-15-1.000=2+0C
1.44CE-15-1,.0C0E+Q0
1.520E-15-1,000E+09
2.1702-25-1.000E~CO

2.180E-15-1.C09=+00
2.0S%0E-15-1.000E400
2.00CE-15-1.00CE+03
2.040E-15-:.000E-00
2.%502-15-1.000E+00
2.050E~15-1.0002+00
1.980E-15-1.000E+00
2.0%CE~15-1.000E+00
2.540E-:5-1.000E+00

5.8408-15-1.000=+00
5.585E-1€-1.006GE+00
5.309E-18-1.900E+00
5.394E-16-3.000E=00
7.832FE-16-1.000E400
5.55€2-16-1.0002+00
5$.215E-1€-1.0G0E+00
£.546E~1€~1.0C0E+00
1.836E-15~1.000E-00

4.7202-317-1.C902+0GC
4.650E-17-1.0002+00
4.270E-17-1.0C0E+00
4.17CE-17-1.00CE+00
S.730E-17-1 ,000E~-00
4.230=-17-1.6002+00
4.170E-17-1.000%+00
4.550E-17-1.000E+00
1.030E-14-1.000E-GO

1.8%102-16-1.000E400
1.850E-1€-1.000E+00
1.700E-1€-1,0CCE+00
1.710E-16-1.000E+GO
2.810E-26-1.000E+00
Z.790E-16-1.000=+00
1.670E-16-1.0002+00
1.8C0E-1£~1.0COE+00
1.950E~15-1,000E-G0

2.240E-15-1.000E+00
2.140E-15-1.0002+00
2.080E-15~1.000E+00
2.3130E-15-1.000E+00
2,890E-15-1.00CGE~C0
2.030E-15-1.000E+00
2.070E-15-1.0G0=+0C
2.160E-15-1.000E+00
8.240E-15-1.0C0E+00

4.740E~17~1.000E+00
4.5402-17-1.C002+0C
4.350E-17-1.000E+00
4.44CE-17-1.0C0E+G0
6.43CE-17-1.000E+C0
4,270E-17-1.000E+00
4£.3302-17-1.C00E+00
4.540E-17-1.0002+00
1.080E-14-1.000E+D0

2.,54CE-15-1.00CGE=CO
2.4202-i5-1.000E+00
2.3702-15-1.000=+00
2.440E-15~1.000E+00
3.190E-15-1.000E+00
2.27CE-15-1.000E-00
2.380E-15-1.000E+00
2.4202-i5-1.000E+00
2.3302-15-1,000=100

~.3COE-O8
1.080E-08
1.18CE-C8
1.1802-08
1.1032-08
1,2102-28
1.350E-G8
1.25CE-08
0.000E+CO

1.8802-0¢
1. E70E-09
2.320E-G9
1.860E-089
1.700E-09
1.730E-0¢%
2.150E-09
1.980E-0%
C.009z+00

8.760E-0S
7.8£0E-CS
8.820E-0¢
8.3002-05
7.940E-09
7.930B-09
9.120E-0%
8.63CE-GS
0.000E=0C

2.560E-12
2.460E-12
2.530E-10
3.410E-12
2.4902-2

2.4002-12
4.820E-11
4.640E-11
0.000E+00

£4.3C0E-10
2.870E-10
1.660E-CS
1.290E-09
2.410E-0¢
2.560E-10
:.410E-09
1.02CE-09
0.000E-00

4.540E-10
1.450E-10
4.210E-09
2.140E-1C
1.4102-:0
6.870E-11
2.120E-09
i.310E-09
0.000E~00

1.010E-11
9.840E-12
6.460E-10
2.%3CE~11
1.200E-1C
$.400=~12
2.280E-10
1.570E-10
0.000E+CO

1.660E-11
1.330E-12
3.010E-10
1.38CE-11
1.110E-11
8.740z-12
2.030E-13
1.330E-12
3.010E 12

2.0&CE-08
1.7ZGE-08§
1.7€3E-C8
1.8702~08
1.740E-28
:1.760E-08
2.21CE-08
1.%80E-C8
C.000E+G0

3.040E-0¢
2.650E-09
2.620E-09
2.850E-09
2.710E-0¢
Z.740E-0¢
3.520E-09
3.040z-05
9.000E+00

1.390E-08
1.2402-08
1.270&-08
i.320e-08
1.25CE-08
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1.2€0E-08

1.450E-08
1.3502-08
0.0CO0E+20

1.5£0E-12
5.170E-13
2.8302~13
8.5%0E-13
4.380E-13
2.660E-13
3.570E-10
1.080=-10
0.0G0Z+0C

9.%6CE-10
1.5%3z~10

6.630E-11

4,3%0E-10
5.530E-10
5.25CE-]11
7.379E-09
2.560=E-0%
0.000E+00

1.340E-CS
1.800E-10
4.010=-11
2.B10E-10
5.770E-11
6.400E-12
6.2€0E-09
2.280=-09%

0.000E+0C

3.770E-12
7.070E-13
2.720E-13
1.0702-12
6.060E-13
5.290E-14
1.240E-08
3.7402-10
c.000z+0C

6.990E-11
1.540E-11
8.400z~12
1.930E-:1
7.400E-12
1.16CE~12
5.200E-12
1.540E-11
8.200T 10



EC-RADN-1127

EFFECTIVE
SXIN({FGR}
Ce-:41
GOMADS
BREAST
LUKNGS

RZD MARR
BONE SUR
THYROzZD
PEMAINDER
ZFFZCTIVE
SKIN(EGR}
Ce-143
GONADS
BREAST
LIKGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SXIN(FGR)
Ce-144
GOIADS
BREAST
LUNGS

RED MARR
BECNE SUR
TEYROID
KEMAINDER
EFFECTIVE
SKIN(FGR)
Pr-143
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
TIYROID
REMATNDER
EFFECTIVE
SRIN(¥GR)
Nd-147
GONADS
BREAST
LINGS
RED MARR
BCHNE SUR
TEYROID
KREMAINDER
EFFECTIVE
SKIN(FGR}
Np~23%
GONADS
BREAST
LUNGS

RED MARR
BCNE SUR
THEYRCID
REMAINDER
CFFECTIVE
SRIN(FGR}
Pu-23§
GONADS
BREAST
LUKGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFEZCTIVE
SKIK (FGR)
Pu-239
GCNADS
BREAST
LUNGS

RED MARR
BONE . SUF.
Pu-23%
GONADS

- 2.980E-15

1.440E-23
2.1602-13

1.5162-z21
$.11iE-11

3 2.213E-12
2.170E-12
1.651E-12
1.860E-12
£.26€E~12
2.003E-12
1.894E-12
3.430E-15 2.118E-12
1.020e-14 3.7862-:2

3.1702-15
2.820=-15
§.41G2-15
3.350E-15

7.900E-12
7.688E-12
6.853E-12
6.787E-12
1.323E-11

1.2802-24
1.470=2-14
1.230E-14
1.170E-14
2.520E-14
1.280E-14
1.170E-14 6,734E-12
1.220E-14 7.396E~-12
3.960E-14 1.058E-10

2.725e-15
3.12%E-15
2.635E-15
2.507E-15

6.328E-13
6.274E-13
5,.228E-13
4.755E-1i3
5.441E-15 i.646E-12
Z.753E-15 5.529E-13
2,.534E-25 5.086E-13
2.7732-:5 5.209E-13
8.5742-14 7.648E-13

2.3130E-17
2.550E-17
1.86CE-17
1.620e-17
5.930E-17
Z.050E-17
1.7€0E-17
2.100z-17
1.760z2-14

2,.264E-14
2.330E-14
1.6422-14
1.453E-14
5.454E-14
1.802E-14
1.642E-14
2.002E-14
$.711E-11

6.130E-15
7.120E-15
5.820E-15
5.40CE-15
2.320E-14
5.120E-15
5.5302-15
6.1502~15
1.950=~14

4,2i8E-12
4.132E-12
3.648E~-12
3.505=z-12
§.265E-12
3.87€E~12
3.562E-12
3.961E-12
3.3i35E-11

7.530E-15
8.730E-15
7.18CE-15
€.500E-15
2.00CE-14
7.52CE-1%&
6.780E-18
7.690=-15
1.6002-14

4.€91E-12
4.€36E-12
4.1158-12
4.005z-1

1.60:i2-11
4.1872-12
4.005E-12
4,471E-12
7.215E-12

6.560z-18
1.2702-17
1.060E-18
1.680E-18
©.300E-~18
4.010E-18 9.792%-15
1.99CE-18 9.216=-15
5£.880E-18 2.4138-14
4.090E-17 2,77€E-13

4.2%1E~14
5.558E-14
2.267E-15
5.587E~15
3.5142-24

4.840=-18
7.550E-18
Z2.650E-18
2.670E-18
9.4702-18

1.768E~14
2.238E-14
2.267E~15
3.456E-15
1.673E-14

4.R407=-1R 1.TRAF-12

7.211E-12
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1.9708-11
9.36€5-21

4.3322-12
4.2472-1%
3.820E-13
3.641E-12
1.011E-10
3.922E-11
3.708E-11
4.146E-11
7.426E-11

4.65£E-11
4.8252-11
4.325E-11
4,259E~12
8.3C2E-11
4.525E-11
4.226E-11
4.642E-11
6.638E-10

1.31¢E-11
1.307E-11
1.069E-11
$.5072-12
3.4292-11
1.1528-11
1.060E-1Z
1.231E~11
1.584E-11

4.032E-13
4,14%E-13
2.923E-13
2.659E-13
$.711E-13
3.20€2-13
2.923E-13
3.564E~-13
1.017E~CS

7.233E-11
7.088E-11
6.257E-21
6.013=-11
1.418E-10
6.648E-12
6.111E-11
6.735E-11
5.377E-10

4.380E~11
4.329E-11
3.842E-21
3.740E2-11
9.349=-12
3.919=-11
3.740E-12
4.175E-1}
6.737E-11

€.011E-13
1.167E-12
4.75%E-14
1.173E-13
7.378E-~1

2.056Z-13
1.9352-13
5.0€8E-13
5.830E8-12

3.713E-13
4.899E-13
4.760E-14
7.258E-14
3.514E-13

3 713E-13

2.460E-15-2,0C0=+00
Z.170E-14~Z.000E+30C

7.730E-17~-1.000E+00
7.560E-17-1.000E+00
€.80CE-17~-1,00CE+00
6.450E-17-1.00CE+00
1.800E-1€~1.000E~00
6.9680E~-17-1.0600E~-CO
6.600E~17-1.0002+00
7.3802~-27-1.9G02+00
1.320E-:6~1.0C02+00C

2.980E-1€~1.000E+0C
2.900E~16~1.000E+00
Z.600E-16-1.000E+00
2.560E~16-1,000E+00
4.590E-18-1.000E+00
2.720E-16-1.000E=GO
2.5402-16~1.000=2+00
2.7502-16~1.000=+00
3.9502-15-1.0002+00

6.088E-17-1,000E+00
5.622E-17-1.000E+00
5.362E-17-1.000E+00
5.247E-17-1.000E+00
1.127E-1€-1.C00E+00
5.418E-17-1.000E+CO
5.283E~17-1.000E-00
S5.766E-17-1.000=+00
1.250E-14-1,000=+00

7.9302-1¢-2,000E+00
€.160E-19-1 000E+00
5.750E-19-1.00CE+00
$.230E-19-1.020E+00
i.%20E-18-1.000E+00
6.32CE-19-1,000E+00
5.750E-15-1.000E+00
7.010E-19-1.000=+00
2.000E-15-1.000=+00

1.480E-16-1.000E+00
1.450E-16-1.000E+00
Z.280E-16-1.00CE+00
1.230E-16~1.000E+00
2.%00E-16-1.000E+00
1.36CE~1€~1.000E+C0
1.250E-16-1.0002+00
1.350E~16~1.000=+0G

.100E~15-1.000E+0GC

1.710E-16-1.000E+00
1.650E-16-1.000E+00
1.500E-16-1.000E+00
i1.460E~-16-1.000E+GO
3.65CE-1€-1.C00E~C0Q
1.530E-1£~1.000E-00
1.460E-1€~1.000E+00
1.630E~16~1.000=2+00
2.630E-16-1.0002+00

1.4602-18-1,000E+00
1.930E-18-1.000E+00
7.870E-20-1.000E+00
1.940E~-19-1.000E+00
1.220E-1E-1.00CE+Q0
3.400E-19-1.000E+00
3.200E-19-1.000E~00
8.380E-19-1.000E+00
$.640E-18-1.000E+00

6.140E-15-1,0COE+00
7.770£~19-1.000E+Q0
7.870=2-20-1.000E+00
1.200£-1%~-1.000E+00
5.810E-19-1.000E+00

6£_140F<-16.1 ALOF+ON

6.840E-11 1.730=-10
0.000E+03 3.0GOZ+00

S.54CE-11
4.480E-11
1.6702-08
8.5€0z-11
2.54)2-10
2.550:2-21
1.260E-29
2.420E-0¢
0.0C0E+Q0

1.08GE-19
1.110E-11
1.43CE-12
3.390E~-11
2.300E-11
1.8002-13
2.500=-0¢
7.830E-1¢
0.000=+00

?7.530E-11
1.68CE-12
3.880E-09
2.%€0E-11
1.640z-11
6.230E-12
1.4292-05
$.160E-10
0.000E+00

2.320E-10
Z2.320E-11
3.820E-12
5.070E-12
1.620E-11
4.350E-13
3.8902-0%
1.2302-0¢
0.000E+00

2.350E-10
3.480E-10
7.911E-07
2.880E-059
4,720E-0%
2.920E-10
1.910E-08
1.016E-07
0.000E+00

€.¢87E-11
1.223E-11
€.551E-12
8.%23z~11
1.289=-1¢
5.154E-22
1.8902-08
5.711E-08
0.000E+03

4.370E-15
2.220E-18
1.330E-08
1.4802-11
1.4%0z-11
1.680E-18
1.970E-0%
2,190E-09
0.000E+00

8.59%CE-18
1.09CE-18
1.910E-19
1.030E-12
1.030=-12
2.6602-20
4.2208-09
1.270E-09
0.000E+00

€.410E-11
3.450=-11
1.660E-08 2.440E-3i2
$.150z-11 5.050E~1

3.260E-10 2.220z-11
1.820E-11 2.640=-13
1.760E-0% 3.760E-09
1.850E-0% 1.180E-09
0.00CE+0J 0.000E+00

1.790E~10
1.870E-11

1.620E-10
1.720E-11
2.400E-12
4.660z-11
3.5502-11
2.070E-13
2.770E-09
€.820E-10
0.000E+00

7.450E-11
1.630E-11
2.360E-09
2,080z-10
2.030E-0¢
7.620E-12
$.530E-10
€.780E-10
0.000E+00

1.040E-05 2.330E-09
4.400E-10 1.800E-13
3.200E~C4 8.640E-14
5.8002-05 1.270E-08
7.2502~04 1.5890=-07
3.860E~-20 7.990T-14
2.740E-05 2.180E-08
7.7%0E-05 1.340E-08
0.000E+00 0.0CCGE+0D

1.200E-05 2.640E-09
3.990E-10 1.210E~-13
3.230E-04 7.890E-14
£.570-05 1.410=-08
8,210=-04 1.7602-07

1.7200F-08 2 RANF-NG
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EC-RADN-1127

THYROID
REMAINDER
EFFECTIVE
SKIN (SGR)
Pu-24G
COKADS
BREASY
LUNGS

RZD MARR
BONE SUR
TEYROID
REMAINDER
EFFECTIVE
SKIN(EGR)
Pu-z2¢41
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
TRYROID
REMAINDER
EFTECTIVE
SKIN(FGR)
Am-241
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROZD
REMAINDER
EFFECTIVE
SKIN(FGR)
Cm-242
GOHADS
EREAST
LUNGS
RZD MARR
BONE SUR
THYROID
REMAZNDZR
EFFECTIVE
SKIN({FGR)
Cr-244
GONADS
3REAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
- SKIN(FGR)
K=-83n
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN(FGR)
Xe-133n
GONADS
BREAST

- LUNGS

RED MARR
30NE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN{TGR)
Xe-135m
GORADS
BREASY
PGS s
EFFECTIVE
£TXYLTA DY

7.150=-20

3.880=-18 5.126E-15
2.E€0E-1€ 4.838E-15
4.240E-18 1.0572-14
1.860z-27 1.057E-13

6.360E-1€ 4,118E-14
1.23CE-17 £,325E-14
1.6S0=-18 2.24SE-1S
1.£650E-18 5.3€€E-18
9.2€CE-18 3.358=2-14
3.529E-38 9.446E-15
1.960E-18 6.870E-15
4.75CE-18 2.313E2-14
3.920E-17 2.644E-13

8.670E-20
€.480E-20
5,639z-2C
2.31S0E-19 1.383E-16
6.960E-20 4.522=2-:

€.0902-20 4.251E-17
7.250E-20 5.558E-17
1.170E-15 2.033E~3i6

8.580E-16 9.360E-13
1.070E-15 1.014E-12
6.74CE-16 5.7892-13
5.2108-16 §.B38E-13
2.870E-15 2.678E-12
7.830E-16 6.365E-13
€.2403-16 5.933E-13
8.180E-16 7.520E-13
1.2B0E-15 2.3%6E-12

7.830E-18 4.893E-14
1.480E-17 6.159E-14
1.1302-18 3.022E-15
1.89C0E-186 6.5€2E~1

1.060E-17 4.231E-14
4.%10E-18 1.261E-14
2.270E-18 1,079z2-14
5.690E-18 2.751E-14
4.2%0E-17 2.700E-13

€,900E-18 4.522E-14
1.330E-17 S5.702E-14
7.08CE-19 2.552E-15
1.4€0=-18 5.87SE~-15
8.820E-18 3.859E~14
£,130E-18 1.14€E-14
1.8102-18 9,E21E-15
4.910E-18 Z.329E-14
3.910E-17 2.506E-13

5.872E-315
9.4%BE~15
1.266E-1€
5.617E-16
3.437E-15
7.€98E-16
1.363e-25
3.437E-15
1.167E-13

1.710E-18
5.050&-18
i.640E~-1%
3.830E-19
2.250e-18
€.430E-1%
$.300E-19
1,.500E-18
3.560E-17

1.420E-15
1.700E~15
1.190E-15
1.100E~15
3.230E-15

1.337e-12
1,383E-12
8.609=2-13
7.844€-13
2.59%E-12
1.360E-15 1.C28%-12
1.150E-15 8.855E-13
1,370E~15 1.112E-12
1.040E-14 1.894E-12

2.000E-14
2.290E-14

5.92%E-13
5.691£-13
1.980E-14 5.343E-13
1.370E-15 1.112E-12
1.580C 14 1.96¢+E 13

Attachment 2

8.€45E-1i3
1.11¢E-12
4.723z-14
1.131E-13

“1.137E~13

1.6842-13
1.863E~13
4.857E-13
5.5822-12

1.36€62-15
1.5172-15
€.584E-16
8.403E-16
2.908E-15
9.421E~1%
$.007E-1¢€
1.:678-18
4.28BE-15

1.966£-11
2.125%E-112
1,216E-11
1.016E-11
S5.625E-11
1.337e~11
1.2488-:1
1.6863E-11
5.632E-11

1.013E-12
1.275E-12
6.257E-14
:.35¢E~-13
8.75%2~13
2.610E-13
2.235E-13
5.657E-13
5.58%E-12

$.4%25-13
1.1¢7E~12
5.441E-13
1.233e-12
8.101E-13
2.406E-13
2.062E-13
5.308E-13
5.2€0E-12

5.855E-15
9,280E-15
1.331e-36

1.7¢0E~19-1.000E-Q0 -
1.6502-15-1.0002+00
3.€70E-:5-~1.9COE+00
3.670E-1£-1.000E+00

1.430E-18-1.000E+00
1.85CE-18-1.030E+G0
7.810E-20-1.000=+0C
1.8708-15-1.000E+00
1.18CE-16-1.000E+00
3.260=2-19~1.00024+0C
3.080E-15-1.000E+00
€.03CE-19-1.000E-00
€.160E-18-1.0600=+0C

2.33CE~231~1.00CE~00
2.5102-21-1.0092+00
1.420E-21-1.0C0E+00
1.390E-22~1.000E=00
4.8102-21-1.0092400
1.570E-21-1.000E+00
1.4%0E8-21-1.000E-00
1.230E-21-1.0002+00
7.060E-21~2.000E+00

3.250=~-17-1.000E+00
3.520E-17-1.000E+00
2.0i0E-17-1.000E+00
1.680%-17-1.000E+00
9.300E~17-1.020E<00
2,210E-17-1.000E400
2.0602-17-1.0C0E+00
2.750E-17-1.00CE~00
8.320E-17-1.0002+90

1.700E-18-1.000E+C0
2.140E-16-1.0002+00
1.050E-:5-1.000E+090
2.280E-19-~1.000E~00
1.470E-16-1.000E+50
4.380E-15-1.000E+00
3.75CE-1%-1,000E+00
€.560E-19-1.000E+00
9.380E-18~1.000E+00

1.5702-18-1.0C0E+00
i.980E-18-1.00CE<00Q
9.000E-20-1.C00=+00D
2.0402-25-1,.000E+00
1.340E-18-1.00CE+00
3.980E-19-1.000=+00
3.410E-1%-1.000E+GD
8.7€CE-19-1.000E+00
8.700E-16-1.0002+00

€.15CGE~19-1.000E+00
1.050£-18-1.000E+00
1.400E-206-1.000E+00

3,75CE-10
3.020=2-0%
8.330E-05
0.00CE-CO

1.20CE-05
4.330=-10
3.230E-0¢
£€.570E-05
8.213z-94
3.760E-10
3.02CE-05
8.3302~-05
0.0COE+Q0

2.7€08-07
2.240E-11
3.1B0E-06
1.4305-06
1.7802-05
9.150E-12
€.020E-07
1.340E-06
0.000E+CO

3.250E-05
2.6702-0%
1.840E-05
1.740E-04
2.1705-03
1.6COE-09
7.820E-G5
1.200=-04
0.0COE+09

5.700E-07
£.440E-10
1.550E-05
3.200=-06
&.870E-05
9.410E-10
2.450E-06
4.€70E-C6
0.000E+0C

1.59CE-05
1.040E-0%
1.930E-0%
9.380E-05
1.1702-03
1.010E-0S
4.780E-08
6.7002-05
0.000E+00

G.000E+00
0.000E-00
0.COOE+0C

$.902E-16 6.2i0E-20-1.000E+00 G.000E+00

3.612E-15
8.088E-16
1.4€4E~15
3.6122-15
1.226E-13

1.1688E-11
1.230E-11
7.656E-12
6.9755-12
2.311E-i1
9.138E-12
7.8742-12
9.892E-12
1.6B4E-11

5.92%e-13
5.€91E-13
%.3432-12
9.892E-12
2.80¢2 12

3.800£-15%-1.000E400
8.510E-26-1.000E+G0
1.560E-19-1.000=400
3.8002-1¢-1.000E+00
1.250E-17-1.000E+00

4.8%0E-17-1,00QE+00
5.060E-17-1.000E+00
3.150E-17-1.G00E+00
2.870E~17-1.000E+J0
9.510E-17-1,000E+00
3.750E~17-1.0C00E+00
3.2402-17-1.000E+00
4.070E-17-1.000E~00
€.93CE-17-1.000Z+00
4.480E-16-1.000E-00
4,300E-1€-1.0002+00
4.0402-16-1.000E+00
4.070E~17-1.000E-00
£.030z 13 1.000T°:00

0.00CE+CQ
0.000E+00
C.000E+00
9.00CE=CO
0.G00E+00

0.000E+GO
0.000£+00
0.900E+00
0.00GE-GO
0.000E+00
0.000E+Q0
0.000E+00
C.000E+00
0.000E+00

C.000E+00
0.000E+CO
0.0002+00
0.0002+00
0.0c0E100

7.500e~14
2.120E-0%
1.400=-08
0.0COE+00

2.6402-09
1.73CE-13
8.220z-24
3.410E-08
1.760E-07
7.510E-14
2.3130E-08
:.400E-C&
0.000£+00

5.€60E-1%
2.790E-15
4.480=-15
2.780E-10
3.480E-09
1.0102-15
1.850E-19
2.070E-10
0.0COE+00

2.700E-07

2.620E-11 .

3.360=-21.

1.450E~06
1.8iGE-CS

1.320=-11

6.560E-07
9.84CE-C7
0.000=+2C

5.200E-0%
8.950=-12
8.B40E-12
3.570E-08
4.460E-07
8.820E-12
4.020E-08
3.1C00E-08
0.000E+CO

1.330E-07
8.82CE-12
6.8102-12
7.820E-07
9.770E-06
8.440E-12
4.150E-07
$.450E-07
©.0GOE+00

0.6Q0s+0C
0.0COE+00
0.00CE=00
0.000=400
0.0COE+00

0.000E-00 -

0.000=+00C
0.0COE+00
0.090E+CO

0.000E+00
0.000E-00
0.000E+00
0.0Q0E+00
0.000E+00
0.000+00
0.000E+00
0.GO0E+00
0.000E+00

0.009E+00
0.000E+00
0.00CE~00
0.G00E+00
0.000%:00



EC-RADN-1127

RZD MARR
BOKE SUR

THYROZD

REMAINDER
E?F"CTIVE

SKIH(=

GR}

1.910E-14 5.400E-13 5.4COE-13 4.080%

Attachment 2

~1.00GE+00 0.C00=+2C

9.000E-CO

3.50CE-1¢ 8.246E-13 £.246E-13 6. 2305-16 1.00CE+C0 0.000E+GY 0.000E-CO
5.612E-13 £,6i2E-13 4.240E-1£-1,G0JE-CO 0.0COE+GS 0.CO0E+0G
1.890E-14 5.242%-13 £,241E-13 3.380E-18-1.0002+0CG C.Q0CE+CO G.0C0Z+00
5.6122-23 5.612E-13 4.240E-16-1.3002+90 0.006E-00 C.J00E+00

2.04CE-14

2.0402-14
2.970E-:4

1.66€E-12 1.86FZ-12

1.410E-13-1.00CE+0C 0.000=+0C

0.G00E+0D
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Attachment 3 RADTRAD Control File Inventory File CRDA_SSES_AST.nif



EC-RADN-1127

Huclide Inventory Name: SSES_AST-LOCA.NIF + k=
2WR Core Inventory PReference: EC-FUEL-16i5 Rl

Power Level:
0.1000=+01
Nuclides:
63
Huclide 001:

Co-58
7
0.€117120009=+07
0.5800E+02
0.2470E+03
Aone 0.00COE+00
none 0.03COE+0C
none 0.00COE+00
Nuclide 002:
Co-60
7

0.16€34010382+09
0.6C00E+02 .
0.72102+02

none 0.0000E+00

none 0.0000E+00
none 0.0000E+00
Nuclide 003:

Kr-8%

1
0.3382974720E40S
0.8500=+02
0.3€70=+03

none 0.C000E+0D
none 0.0000E+09
fone 0.000CE+00 .

Ruclice CO04:
Xr-85mn
1
0.1612800000E+05
0.85C0E+02
0.6650E+04
Kr~85 0.2100E<00

none 0.000CE+00
none 0.000CE~00
Kuclicde 005:

Kr-87

1
0.457800C000E+04
0.8700E+02
0.1330E+CS

Pb-87 0.1000=+01
none 0.0000E+00
none G.0000=+00
Nuciide 0C6:

Kr-8§

1
0.1022400C000E+05
0.8800E+02
0.1850E=05

Rb-88 0.1000E+01

none 0.00C0E+90

none 0.00002+00

Nuclide 007:

Rb-86

3
0.16122Z4000E+07
G.8600E+02
€.5380E+02

none 0.000QE+00

none 0.0000E+Q0

none 0.00COE+C0

Nuclide 008:

Sr-8%

5.

- 0.4363200000=+07
0.8900E+02
0.2550E+05S

norie 0.0000=+00

none 0.0000E+00

none 0.00002+0C
0.4363200000E+07
0.8300E+02

Attachmem 3

63m, xe 123:im,

133nm,

135m
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EC-RADN-1127 ’ Attachment 3

Nuclide 006%:
Sr-SG

5
C.21893731202~-C¢
C.2C002402
C.32502404

Y-90 0.10002+01
aone C.0C00=+00
“one 0.0GJ0E-CO
Huclice €10:

Sr-%}

5
0.24200C00GOE+05
0.9:CO0E+02
0.3250E+05

Y-¢1ln 0.5800E+00
Y-91 0.4200E+00
none 0.0000E+CD
Nuclice 01i:

Sr-92

5
0.97550000005+04
0.9200E+02
0.3450E+05

Y-%2 0.100CE~C1
rione 0.000CE~GO
rone 0.CO0OGE~CO
tluclide Cl2:

¥-30

S
0.23C40C00C0E+06
0.5000E+02
0.33706E+04

none 0.C00CE~CO
none 0.0000E~CO
nore 0.COOCE=CO
Nuclicde C13:

Y-£1

¢
0.50552649C0E+07
0.5:200E+02
0.2320E+05

=one 0.0000E+CO
none 0.0000E-00
none 0.0C00E+00
Ruclide 014:

Y-$2

e
06.127440000CE+0S
0.%9200E-02
0.247CE+ 05

none 0.0G00E+00
none 0.0C00=+00
none 0.0000E+00
Ruclide 015:

¥-93

S

0.363600C09CE-GS
- 0.%300E+C2
0.2650E<GCS
2x-%3 0.20002+01
nene C.00002+00
none G.0000=4+00C
Kuciide 016:
2z2-¢%

¢
0.5527872CG00E-Q7
0.9500E+02
0.47¢0E+05

Kb~%Sm  0.7009=-02
Rb-¢& C.9509Z+0¢C

nocne G.9000z+00
Nucliide 017:
Zr-27

E

0.6084000000E+05
0.97002+02
0.47102+05

. Neciide 017:
2r=%7
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- EC-RADN-1127

‘He~%7a 0.95002+00
Nb-97 0.53008-02
nocne | 0.00COE+0QQ
Nuclice C:g:

hb-25

g
0.3036560000E-07
3.95002+02
0.4780E+05

none 0.0000E+CQ
noene 0.0000E+CO
none 0.000CE=-CO
Huclide G19:

Mo-9¢%

7
0.237600GI00E+06
0.5%93CE~(C2
0.503i0E-CS

Tc-9%m 0.5809E+00
TCc~9% 0,1200E+00

none 0.0900£-00 -
Ruclide €20:
Tc-t9%n

7

0.216720C000E+05
0.9%002+02
0.4440E+05
Tc-9¢2 0.1000E-01
none 0.0000E+00
nocne 0.00002+00
Kuciide 021:
fu-103
7
0.3353792600=+07
0.1030E+03
0.4270E+05
Rh-103mn 0.1000E+01
none 0.0000Z+00
none 0.00002+00
Nuclide 022:

© Pu-10%

7
0.15%8400000E+05
0.1050E+03
0.295CE~C5

Rh-105 0.1000E+01
ncne 0.0000E+0Q
none 3.0000E+00
Nuclice 023:

Ru~106

?
0.3181248000E+08
0.10602<023
C.2700E+0S

Rh-106 0.1000E+01
one 0.0000E+00
none 0.0000E+00
Nuciide 024:

‘h-105

7
0.212728600002+06
0.10502+03
0.2750E+05

none 0.0000£+00
none 0.0000=4+00
none 0.06002400
Nuclide 025:

Sk-127

4
0.332€400000E+06
0.1270E403
0.2330E+04

Te-127m 0.1800E+00
Te-127 0.8200E+00

none 0.0000E+00
Nuclide 026:
Sb-12¢

4

Te-127m 0.1800E+00

Te-127 0.B200%+00
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0.15552006002+05
0.12802+03
3.8610E+0¢4
Te-12%m 0.2200E-03
Te-128  0.7700E+0C
none 0.600CE+00
Ruclide 027:
Te-127
4
0.33€6C00000z+05%
0.1270E+03
0.2310E+G4
none G.0090E-0Q
none G.9C00E~0C
none 0.0000=+0C
Nuclide OzZg:
Te-12n

4
0.9417600C00E+07

0.12702+03 .
0.3%40E+03 :
Te~127 0.9%800E-+00
none 0.0000E+G0"
none 0.00002+00
Nuclide 029:
Te-129

4
0.4176000000=+04
0.1250E+03
0.8160E+04

=129 0.10005+01
none 0.0000E+00C
nose 0.0000E+00
Huclice 030:
Te~12%m
4
0.2993040000E~07
0.1290E+03
0.1659E+04
Te-125 0.6500E+00
- I-128% 0.3500E<00
none 0.0009=+0C
Nuclide 031:
Te-1i3im

4
0.1080000000E+4+0¢
0.13310E+403
0.5330c+04 :

Te-131 0.2200E+00
I-131 0.780CE+00
none 0.0000E+00
Nuclide 032:

Te-132

4
0.28152C0000E+0%6
0.1320E+03
0.3620E-+05

i-132 0.10002+01 -

noce 0.0000E+00
none 0.0000E+00
Ruclide C33:
I-131
2
0.6%465¢0000E+06
0.13102+403
0.2650E+05
Xe-13Im 0.1190E-01

none 0.0000E+00
none 0.0000=+00
Nuclide 0349:
I-132

2 -
0.8280000000E+0¢
0.1320E+03
0.38%0E+05
none G.0000=+00
none 0.0000E+00
nene 0.0000E~00

0.8280000000E+04
0.1320E+03
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Kuclide 635:

=132
2
CG.748806G2022+08
C.133CE-C*
0.53108~C%

¥e-133m €.2300E-0:

Xe-233 . 2730E+G0

none £.3C0CE+00

Huclide 237:

1-13¢
0.31563C2CG0E-C4
G.134CE+G3
C.ECECE~DY

ncone G.CICO0S+0C

nche ©.COC0=+0C

ne-e C.23C02+00

Neeirde 37

z-138

2
G.2373650U00ESCS
2.13508+)2
J.582202+33%

Xe~135m $.1S00E+00

Xe-133 0.8560E+00

none 5.Z000E+00

Kociide O3€:

Xe-133
€.433263G000E+06
C.2330E402
G.52607-0%

none ¢.0000=+00

none 2.2IC0E+00

none $.0CGIE+00

Nuclide C39:

%e-125

0.327246CRLOE+05
0.135GE=-C3
0.1740E-0S
Cs-135 6.:CBCE+C1
nore 0.0GG0E~CO
none 3.0GO0E+0Q
Nuclide £4C:
Cs-134
3
0.65072771292+08
G.134CE+CC
0.373CE+D3
none G.G60GE~00
noze C.COJCE+00
necne C.0000E+00
Nuclide 041:
Cs-1i3€
3
0.1231843G00E-C7
0.1360E+03
0.1820E+04
none 0.0300E+00
none 0.COO0GE+00
nene 0.COBOE+GO
Kuclide 04Z2:
Cs~-137
3
0.946728000CE+0¢
0.1370=2+03
0.4220=+04
Ba-137m 90.9%509=+00
none 0.00G0E+00
none 0.0000=+00
Nueclide 043:
Ba-13¢
6
0.4962000000=+04
0.1350E+03
0.4540E+05
Neclide 043:
Ra-13¢

Attachment 3
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none 0.9CO00E~00
none 3.0C00=+06
none 0.00002+0C
Keciice 044

3a-14C
&
0.119C73€0C0=+27

C.140CE+03

0.48€CE~05
La-340 0.100CE=0:
none 0.C00CE+(0D
none C¢.003CE=00
Ruclide 945:
La-240
g

0.144%720002+36

0.14002403

0.5180E+05 :
ncne 0.CO0COE+00

none 0.GJ00E+03
ncne 0.C000E+00
Nuclide 046:
La-141
S
C.1414E800000E+05
0.1410E+03
0.4410E~05
Ce-:41 0.1000E+01
none - 0.90002Z+00C
none 0.00002+2C
Nuclide 047:
Za-142
°
G.55500G00002404
0.1420E+03
0.4320E+05
ncne 0.0000E<00
none 0.C00CE=(G0
ncae 0.000GE~00
Nuclide 048:
Ce~141
s .

0.2808086400E-C7
0.14108+03
0.44€0E+05 ’
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclicde 049:
Ce~143
8
0.21880000CG0E+D6
C.2430E+03
C.4140E+05
Pr-143 0,10002+01
none C,0000=+00
none 0.0000=+00
Ruclide 050:
Ce-144
8
0.245£3520002+08
0.1440E+03
0.2750E+05
Pr-144m 0.1800E-01
pr-144 0.%300E+CO

none 0.000CE-CO
Nuclide 051:
Pr-143
] .
0.217158400CE~+07
0.:430E-+03
0.3%90E+05
none 0.00002+30
none 0.0C00E+00
ncne 0.00002+00
Nuociide 052:
Kd-147
-]
.none 0.0000E+00

nane Q. anNas+nn

Attachment 3
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C.S466720030E-CE

C.31470E+23

G.18002+05
‘Pra~147 0.10C0E+0Z
none 0.00C0E+00
ncne " 0.00C0E+00
NMuclide 053:

Np-235

8

0.20347200GOE+06
9.23%0E+03
0.526CE=(¢
©~239 0.10002+91
none 0.00002400
ncne 0.00C0E+00
Nuclide 054:
Pu-238
g
0.2768E62E824E+10
G.2380E+03
0.311382+03
U-234 0.1000E+0?
a0ne 0.0000E+C0
none G.0000E+0C
Ruclide 035:
Pu-229
§
0.7594336440E+12
0.2390E+03
¢.1200=+02
y-235 0.1000E+01
none 6.CO000E-CO

none 0.0000E<00C .

Nuclide 05€:
Pu-240
-8
0.20625203125+12
0.24002+03
.2630E+02
0-236 0.1000E+01
=one 0.0090E+00
none 0.0000E+00
Kuclide 937:
pu-241
§
0.5344294400E+0°
0.2410E+03
0.4760E+04
U-237 0.2400E-04
Am-243 G.10002+01
none 0.0000E+C0
Nuclide 058:
Am~241

13
0.1362915472E+11
0.2410E+03
0.630CE~01

Kp-237 0.10GOE+0:

ncne 3.00COE+00

none 0.000GE+CO

Nuclice 05%:

Cm-242

€
0,1406522000E~08
0.2420E-03
0.1650E+04

Pu~228 0.1000E+01

none 0.0000E+00

noxe 0.0000E-+0Q0

Nuclide C&0:

Cn-244

]
0.57:5081360E+CY
0.2440E<03
0.9670E+02

Pu-240 0.1000=+01

none 0.0000E+00

none - 0.0000E+CD
0.57:15081360E+CS
0.2440E-03

Attachment 3
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Nuclide G61:
Kr-83m
1 .
0.684C000090E+G4
0.8300E+02
0.3250E+04
none 0.0000E+00
nore 0.0000E+00
none 0.000CE+CO
Ruclide 062:
Xe-133m
1 .
0.19870320C0E+0¢€
0.133CE-03
0.17302+04
Xe-133 0.100CE+0:
aone 0.0000E~CO
ngae 0.0000=+00
Nuclide 063:
Xe-135m
1
© 0.%36C00600CE+03
0.1350E+03
0.15002+05
Ye-135 0.1000E+01
Cs-135 0.4500E-04
none 0.000CE~CO

End ef Nucleer inventory File
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SRR BRI NI R AN EREA NI AN R AR R RO RN RN EANIN B GRRER R ERREAN RS
RADTRAD Version 3.03 (Spring 20C1) run on 8/15/2005 at 16:00:5%
EAREARAGF AR AN SRR F R IR AN E AN PN FIR AR AN 3§

AR BN EAEA ARG ANSAEAG RN LN RE RN RACEANSREAEARAREIRERRNEAREIEFI
File infcrration )
ARSI AP RE AN C VAR GR AR AN AI R E VAR AR AN FANEAREN N

2lant £ile

Inventory file
Release file

Dese Conversicn file

C:\Program Files\radtrad3.03\PPL_AST_MSL\CRDA_500cfm_2000_noCRECAS.psf
c:\program files\radtrad3.03\ppl_ast_msli\crda_sses_ast.nif

c:\program files\radtrac3.03\ppl_ast_msl\crda_sses_sst_2000_melt.rft
c:\program files\rad:rad3.03\ppl_ast_msl\crda_expanded fcrils12.inp

Sedke 3k 4E3N g8 # LR 1221 SN § EdNed
] i 3 E} i 8 LI £ 3 § 3
2 g 3 2 ¥ ¢ 2 & § & ¥ ]
. #RER LI IO 3 2 1] § E £ & e3ed 8 £ #
E £ ¢ $ § 2E K ¥ § #
¥ ’ A L | % ¥ ¥ i ¢
§ 112 2 | LI L | (311 §

Radtrad 3.03 4/15/2001
SSES
Nuclide Inventory File: :
c:\program files\radrrad3.03\ppl_ast msl\czda_sses ast.nif
Plant Pcwer level:
£.0320E+03
Compartments:
3
Compartment I:
SSES Condenser/Turbkine
3
1.CO0CE+02

(=R NN~

Compartment Z:
Environnent

2
C.003CE=CD

OO0 O

Ccnpartnent 3:
Cenzzol Bldg
1
5.2800E-05

D000

Pathways:
4

Pathway 1:
§SE5 Condenser/Tirbine to Environs - 24 hr Re
1
2
4
Pathway 2: : L
Environs to Control Bldg - €391 cfm Air Intaxel lifli-
2

3
2
Pathway 3:
Envizons to Control 3ldg - 510 ¢fm Inleakage

et et mrieen g - em e sme meemea

2
3
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3
2
Pathwey 4: )
Control Bldg to Environs - Control Foom Exhaust
3
2
2

- End of Plant Model File
Scenaric Descripticn KRame:

Plant ¥odel Filenane:

Source Terma:

1

1 Z.€000E-00 - :
c:\progranm files\zactrad3.03\ppl_ast_mS1l\crds_expanded_forll§lZ.inp
c:\progran files\radtrad3.03\ppl ast_ms:\crda_sses_ast_2000_melt.:I:

G.0CO0E-CO

1 . :
C.0020E<G0- &5,700GE-01  3.00002-02 1.GCOOE+00
Overlying Pcol: ‘

.GOOOE+00

OO0 O0O0O0O0

Ix
o
w i

mpartments:

rtment 1:

0

8
k¢

o

3

QOODOOOI

0
[}
2]

paztment 2:

(2]
[+]
OtD«bhAC)% CODOQOA O

artment 3:

hways:

hway 1:

0000Z+00 1.0000=+00
4000=+01 0.0000=+00
7.2000=402 0.0000E+00Q

)

SMNOWHWOOOOODOOODODDOOAALIE OO0

WO
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Pathway 2:
b}

.COJCE+0Q
-9GO0E=~CO
.2C00e-C2

Pa

ONb'QOOC’O;OOOOQQ SMEOQWMOOODO
x
™
~
W
.

.0000E+00
.2000E+02

MTOOOOOO

)
[T}

hway 4:

-00092+00
40COE+01

.

DOOGCOoOONAONFOIDOOO

Dose Locations:
3

Locatien 1:

EAB -~ CRDA
2
2
3
0.0000E+09D
2.CO0CE+00
7.2000E+02
1
4
:0.00CO0E+00
5, 0000E+00
12.400CE+01L
17.2000E+02
‘o

Lecation 2:

LEZ - CRDA
2
1
5
0.0GO0E-CO
2.0000E+00
2.4000=401
$.6000E+01
7.2000E+02
1

b.vveva- uv

8.0000E+00

9 snnaTina

EC-RADN-1127

6.3%10E+G3
€.36:0E-C2
G.009GE-0OC

5.1000E+02
0.CO00E~00D

6.90102+403
€.9010E+03

8.300CE-04
8.3000E-04
0.0000=+00

3.5000E-04
1.800CE-04
2.3000E-04
G.0000Z+00

4.9000=-05
3.5000E-05
0.0000E+00
9.0000E+00
0.0000E+CO

T AUV v

3.5000E-05

O AN/ANT AN

Attachment 4

J3.00COE+00  0.0000z+00 0.COICE+CY
0.000GE+00  0.0J0COE+CD  C.0COOE-CO
0.CO00CE<C0  J.000CE~GO  0.0000E+00

0.C00CE<-CO  0.0000=+00  0.COO0CE+00
0.0000E+00  0.0C00=+00  0.0000E«CO

9.0000E+00  0.000CE-CO  0.0GO00E+0O
0.0000E+00  0.C000E+0C  0.COOOE+00
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¢.C03CE~CO
§.C00CE+00
2.4000B+02
7.2000E+02
3
Lecaticn 2
CRC: & CR

.00C0o=+0C
.20002402

B NN O

C.0C00E+C0
2.4C00E-01
9.600CE+0L
7.20C0E+02

1

g
0.0000E+00
2.9000E+00
8.C000E+0Q
2.4000E+01
7.200CE+02

3.50C0E-04
1,.80002-04
2.30092~04
G.0C00=+20

2,5000E-04
0.CO000E-0C

- .CGO0CE~CO
6.0000E-C1
4.0900E-01

0.0000E+00
Effective Volure Location:

1.3600£-03
1.0300E-02
3.3€0CE-04
0.C00CE+00
0.0000E-00

Simulation Parameters:

1
0.0000E+0D

0.0000E~00

Output Filename:

C:\Program Files\radtracl.o4d

3
:
0
End of Scepario File

Attachment 4
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ERREANESAEERNEAN AR ARG AN FARE NGRS RN F RSN AN EA RS NN E AR AR NS
RADIRAD Vezsion 3.G3 (Spring 2001 =un en §£/15/20C5 &z 16:00:54
EAFSAEEANE NG P AN E ARG ANE R IO R AR d N RN RE AN AN EREFIEF NS

BEARERNES AR F A E AN AN A R AR AR RGN ANF AR AR AE AP R A SRR R by Y
Planc DPescription )
BN AN AR AR R ARG IR AR ANEANEAL I GFAFARERN

lumber of Huclides = 63

inventery Power = 1.0000E+00 Mvith
Plsnt Power Level = 4.0320E+03 M#th

Kumber of cenmpartments - 3
Ceppartxent information

Ccmpartment number 1 ({Scurce term fraction =  1.8C00zZ=00
} .
Kanme: SSES Condensexr/Tarbine
Compartment volume = 1.CG000E+CZ (Cubic feet)
Compartment type is Normal .
Pathways into and cut of compartment 1
Exit Pathway MNumbder 1: SSES Condensexr/Turbine to Envirens - 24 hr Release

Compartment Mumber 2

Name: Znvircnment

Conpartment type is Environment

Pathways into and out of cocmpartment 2 .
Inlet Pathway Numker 1: SSES Condenser/Turbine to Environs - 24 hr Release
Inlet Pathway Number 4: Controi Bidg tc Environs -~ Control Room Exhaust
Eyxit Pathway Nunber : Environs to Control Bldg - 6261 cfm Air Intake
Zxit Pathway Kunber 3: Environs to Control Eldg ~ 510 c¢fm Inleszkage

Cempartmens number 3

Kame: Control Bldég ] .

Compartament volume =  5,18002+35 {(Cubic feet)

Comparcment type is Control Roon

Pathways into anc out of ccmpartment 3 ]
Inlet Pathway Number 2: Environs to Control Bldg -~ 63%1 cfm Air Intake
Inlet Pathway Number 3: Environs to Control Bldg - 510 cfm Inlezkage
Exit Pathway Number 4: Conirol Bldg to Environs - Control Room Exhaust

Total nimber of pathways = 4
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FEIANEAF AR R AR AR AN E AR R AR R AN E AR N AN S ONE AR RN AR R AR ERRER RN 2R
BACTPAD Version 3.33 {Spring 203J1) run on 8/:5/2035 at 1€:C0:34
REARERSRRAN AR PR AN P AR E AR AR A R NN AR AR ERRE R RAREN R AN EANESNE

RERRERNEAEARTANAREION AN AR AL T RE AP LF AR IR RE R AN EAN RSN NS ARE

Scenario Cescription ]
REAREA AN A SRR AN AN PR P A AR AN RRE AR RSB E AR AR

Radioactive Cecay is erekbled’
Calculation of Daughters is enablec

Relesse rractions and Timings

GA® EARLY IK-VESSEL LATE RELEASE RELTASZ MASS
0.001800 hr 0.000G hrs 0.0000 rrs (gm)
NOBLES - 3.21002-02 0.000CE+00 0.60002+00 1.592g~-01
I0DINE 3.:10032~0S 0.G000E+00 0.0600Z+00C 3.541E-02
CESIUM 3.6400z-07 0.0000E+00 0.0C00E+00 7.885E-02
TELLURIUM 1.3500E-08 0.0000E+00 0.0CO0E+0C 1.115E-06
STRONTIUM 4.5S00E~10 0.0000E+00 0.0000E+0C . 4.574E-05
BARIUM 4.5600E~10 0.0000E+00 0.0000E+00 1.234E-0€
RUTHENIUM 5.740CE~11 0.00002+0C 0.0000E-CO 1.534e-06
CZRIGM 4.5500E-12 0.0000E+0G 0.0000E~00 6.407E-06
LANTHANUM 1.1500E~11 - 0.0000=+0C 0.0000E~CO 4.302E-07
Inventory Power = 4032. MWt
Kuclide Group Specific half whole Bocdy Inhaled Inhaled
Nare invenzory iife oCcs T™hyroid Effective
{Ci/Mwt; {s) {Sv-m3/Bg-s} (Sv/Bq) {Sv/3q)
Co-58 7 1.470E402 6.1172+06 4.760E-14 §.720E-10  2.%40E-0¢
Co-€0 7 7.%10E+01 1.663%+08 3.260E-13 1.620E-08 5.210=-08
Kr-g85 1 3.6705+02 23.383=+08 1.390E-186 O0.00CE-00 0.000=+00
Kr-g5m 1 €.650E+03 1.613%+04 7.480E-15 9.00CE+00 0.0002+00
Kr-87 - 1 1.330E~04 4.578E+03 4.120E-14 0.000E4CO 0.000£+00
Kr-g8 1 1.850E+C4 1.022=+04° 1.020E-13 0.090E+00 09.000E+0C
Rb-86 3 - 5.360E-01  1.6125~06 . 4.810E-15 31,.330E-09 1.790=-0%
Sr-89 5 2.550E-C4 4.363E-C6E 7.730E-17  7.960E-12 i.120E-08
Sr-90 5 3.250E+03 9.190E-02 7.530E-18 2.690E-10 3.5202-07
Sr-91 S 3.25CE=04 3.420E-+04 4.224E-1¢ 9.930E~12 4.547E-10
Sr-92 5 3.450E+04 5.756E+03 6.7S0E-14 3.920E-12 2.180E-10
Y-90 & 3.370E+03 2.2304E+05 1.900E-16€ 5.170E-13 . 2.280E-0S
Y-91 ] 3.320E+04 5.055E+06 2.6C0E-16€ 8.500E-12 1.3Z0E-08
¥-92 9 3.470E4C4 1.274E+04 1.300E-14 1.050E-12 2.110E-10
Y-$3 9 2.€50E+04 3.€36E+04 4.800E-15 ©.260E-13 5.820E-10
r-9% 9 4£.760E+04 5.528E+06  3.60GE-14 1.440E-09 6.3SCE-CS
2r-97 9 4.710E+04 6.084E+04 '4.4322-14 2.315E-11 1.171E-0%
Kb-%5 9 4.760E+04 3.037E+06 3.749=-14 3.580E-10 1.570E-0%
Mo-S9 7 5.010E404 2.376E+05 7.2802-15 1.520e-11 1.070E-C9
Tc-%9m 7 4.440E+04 2.167E+04 - 5.899:-15 5.010E-11 8.800E~12
Ru-103 7 4.270E+04 3.324E+06 2.2518-14 2.5708-10  2.421e-09
Ru-105 7 2.950E+04 1.598E+04 3.8108-14 4.1502-12 1.230E-10
Ru~106 3 1.7GOE+04 3.iB1E+07 1.G40E-14 1.720=2-09 1.2%CE-07
Rh-105 2 2.750E+04 1.273E+05 3.720e~:5  2.880z-i2 2.580E-10
Sb-127 4 2.3302403 3.32€E+05 3.3308-1 6.1502-11 1.630E-09
Sh-129 4 8.610=+403 1.555E+04 7.140z-24 $.729E-12 1.74C0E-10
Te-127 4 2.3102+403 3.366E+04 2.420E-16 1.8402-:2 8.600E-11
Te-1272 4 3.540=402 $.41BE+06€ 1.470E-16- 9.660z-:i1 5.810E~09
. Te-129 4 8.1€0=403 4.376E+03 2.750E-15 5.090°-~:3° 2.0%E-11
Te-129n 4 1.650=+03 2.903E+06 3.337e-15 1.563E-10 6.484E-09
Te-13In 4 5.330E-03 1.080T+0% 7.462E-14 3.6€92-08 1.758E-09
Te-132 4 3.820E-04 2.815E+05 1.030E-14 €.280E-08 2.550E-09
I-132 2 2.650E<04 6.947E405 1.820~14 2.520=-07 8.890E-09%
I-132 2 3.890E-04 8.2B80E+03 2.120E-13 1.740E-0% 1.030E-10
1-133 2 5.510E-04  7.4885+04 2.940E-14 &£.860E-08  1.580E-09
1-134" 2 5.050E~C4 3.156E+03 i.300E-13 2.880E-10 3.550E-11
I-135; 2 $.230E+C4 2.23502-04 8.2%4E-14 8.480E-05 - 3.320=-10
Xe-123 1 5.26CE+04 4.532E+05 1.560E-15" 0.000E+C0  0.000E+08
Xe-135 1 1.740E+04 3.272E<G4 1.1%0E-14 0.000E+00 0.0002+00
Cs-13% 3 5.700E+C3 €.507E+07 7.570E-14  1.1i0E-0OE :.2%0E-08
Cs~13¢ 3 1.620E+403 1.132E+0€ 1.060E-13 1.730E-0% 1.980E-0¢
Cs-137 3 4.290E+403 9.467E+05 2.725e-14 7.930E-09 8.630E-05
Ba-13¢ [ 4.840E404 4.962E+03 2.170E-15 2.400E-12 4.640E~11
Ba-140 6 4.860E+04 :.101E+06 8.580=-15  2.560E-10 1.010E-0S
La-140 S 5,180E404 1.450E+05 - 1.1702-13 6.870E-11  1.3:0E-09
La-141 ] 4.4102+04 1.41SE+04 2.390E-15 $.400E-12 1.570E-10
ta-142 -] 4.320E+04 5.550=2+02 1.4408-13 8.740E-12 6.840E-11
Ce-i47 £ 4.450E+04 2.80%Z+06  3.430E-15 2.5%80E-12 2.420E~-09
Ba-13¢ 6 4.840E404 £.962E+03 2.1708-15 2.400E-12 4.€40E-11
Be 1442 3

4.9608+04 2.01E406 8.580z-15 2.560E-10 1.010E-0%
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COMPARTMENT DATA

Compartment
Cempartment

Conpartment

ntnber

numrber

number

PATHWAY DATA

1: SSES Condenser/Tuzbine

2: Environnmerzt

'3: Control Bldg.

EC-RADN-1127 Attachment 4
Ce-143 g 4.240E+94 1.3882425 1.2502-24 £.230=-12 . %.3605f18
Ce~244 §  3.750zZ+04 2.4562+07 2.773=-1% 2,520=z-10 1.,010E-07
Pr-143 -] 3.6602+04 1.17ZE+06 2.100E-17 ).680E-18 2.1%0=-08
Na-147 ¢ 1.800E-C4 S.4B7E-CS €.19CE-15  1.BZCE-:i1l 1.8505-0%
Np-23% 8 $.2€CE-C5 2.035E+CS 7.€69CE-15 7.620E-12 €.760E-10
Pu-238 8 1.130E~0Z Z.765E+0% £ .E60E-18 3.B6CE-10 F.79CE-C5 -
Pc-23¢ 8 1.200E+0> 7.5%4E+1: 4.240E-18  3,750E-10  &,330E-05
Pu-24C 8 1.930E+0: 2.063E+1: 4.750E-18 -2.760BE-10 8.33CE-05
Pu-241 ] 4.760=+03 4.544=+08 7.250z-20C 9.1502-12 1.340E-06
Am-241 g 6.303E+00 1.364Z+:iC 8.160E-16 1.600=-05 1.200E-04
Cr-242 L 1.6532+03 1.407E+07 5.690E-18 $.410E-30 4.673=-06
Cm-244 4 5.670E-C1 S5,7.3E-C8 4,%1CE~18 31.,020E~-08 €.,700E-05
Xr-83m 1 3.250E+Q3 €.84CE+G3 1.50CE-18 0.00CE-C0 0.000E+00
Xe-133n 1 1.730E403 1.987E+05 1.370E-15 G.000E+CO 0.000E-0C
Ye~135m 1 1.500E+04 ¢.3605+02 2.040E-14 C.0COE+0Q 0.00CE=C0
wuelide Dauchier Fraction . Caucghter ' Fraction  Daughter Fraction
Kr-85m Kr-gS 0.21 none 0.0 ~ nore €.00
Kr-87 Rb-87 1.00 aone 0.09 none 0.00
Kr-88 Rb-88 i.00 none 0.00 nons 0.60
sr-¢0 v-90 1.00 none 0.2C none 0.CO
Sx=5%2 ¥-91lm 0.58 v-¢1 C.42 none 8.00
Sr-92 Y-92 1.0C none 0.00 none 0.00
Y-%3 2r-%3 1.00- none 0.00 none 0.00
Zr-9% Nb-95m 0.01 Eb-95 0.%9 none ¢.00
2r-97 nb-97m 0.%5 Nb-82? 0.05 none 0.00
Mo-69 Tc~2%m 0.8¢ TCc-59 0.12 none 0.00
Tc~5%n Tc-%9 1.00 none 0.60 aone 0.00
Ru-103 Rh~1G3m 1.00 none 0.00 none 9.00
Ru~105 fh-105 1.00 none c.00 none 09.00
Ru-106 Rh-106 1.90 none 0.00 none ‘0.00
Sh-127 Te-127x c.:8 Te-127 0.82 none - 0.00
Sh-129 Te-12%m 0.22 Te-125% 0.77 none 0.00
Te-127m  Te-127 0.¢9 none 0.00 none 0.00
Te-129 I-12¢% 1.00 none 0.60 none 0.00
Te-12%m  Te~129 0.865 I-12% 0.35 none 0.00
7e-131m Te-131 0.22 I-131 0.78 none 0.¢6
Te~132 1-332 1.00 none 0.0C none 0.00
I-121 Xe-131m 0.01 none 0.00 none 0.00
1-133 Xe=133n 0.03 Xe-133 0.¢7 none 0.00
I-135 Xe-135m 0.15 Ze-135 0.85 none 0.00
Xe-135 €s-135 . 1.C0 ncne 0.00 none c.00
Cs-137 Ba-137n 0.35 aone 0.00 none c.00
Ba-140 La-140 1.00 none 0.00 none 0.00
La-141 Ce-14% 1.00 rone 0.00 none 0.00
Ce-142 Pz~143 1.00 none 0.0C aone 0.00
Ce-144 Pr-144m 0.02 Pr-144 0.98 none 0.00
Hd-147 Pr-147 1.00 nore 0.00 rone 0.00
Np-239 2u-23% 1.00 nene 0.00 none - 0.00
. Pu-238 U-234 1.00 ncne 0.CO none 0.00
Pu-239 U-23% 1.00 none 0.00 none 0.00
Pu-240 U-236 .00 one 0.00 none 0.00
Pu-241 U-237 0.60 AR-24: 1.00 none 0.00
An-241 Kp-237 1.00 none 0.00 none 0.C0
Ctn-242 Pu-238 1.00 none - 0.00 none 0.00
Cm-244 Pu-240 1.00 none 0.00 none 0.00
Xe-333m Xe-133 1.00 ncne 0.00 rone 0.09
Xe-135m  Xe~-135 1.60 Ce~-13% 0.00 none 0.00
Todine fractions
Aerosol = 0.0000E~CO
Elemental = 9.7000E-01
Ozganic = 3.0000E-02

Pathway number 1: SSES Condenser/Turbine to Environs - 24 hr Release

Convecticn Data

T o

LR

Thvt

- PATHWAY DATHB

\day

FTVnw RWata 1% 4 Aavy

A Auw BuLe \© s

“eay
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0.60G0E+00 1.09COE+00
2.4000E+0: 9.0000E+05
7.2000E+02 0.600CE+00

Pathway number 2Z: Environs to Control 3ldg - 6391 cfm Air Ircake
Pathway Filter: Removal Data

Tire (hr) Fiow Rate Filter Efficiencies (%)

- - fefmy Aerosol Elemenzal Organic
0.06002<00 6.3%102+03  0.00GOE+00  0.0000E+00  0.0G00E+00
1.0000=+0C 6.3%102403  0.00GOE+00  O0.000CE-00 0.09CCE+00
7.20602+02 0.0000E+00 0.0000E+00  0.0000E-00 0.000CE+00

Pathway nunber 3: Envizons to Control 31ldg - S19 cfm Inleakage
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter EfSiciencies (%)
tcfm} Aerosol Zlerentcal Oxganic
0.00002400  5.1000E+02 0.0000E<QC  0.000CE=00 0.00COE+00
7.2000E+02 0.0000E<00 0.C00CE-00 (0.0030E-0Q0 0.0000E+00
Pathway umber 4: Control Eldg to Environs - Control Room Exhaust
Pethway Filter: Removal Data
Time (hr) Flow Rate Filter Zfficiencies (%)
(cfm) Aerosol Zlemental rganic
0.0009=+00 6.9010E+03 0.0000E-CO 0.0000E+0G  0.COOCE-CO
2.4000E+01 €.9010E+03 O0.CODCE~-00 0.0000=+0C  0.00JCE-CO

LCCATION DATA .
Location EAB - CRDA is in cormpartment 2

Location X/Q Data

Time (hr) X/Q (s * m"~-3)
0.0000=+00 8.3000E-04
2.0000E+90 §.3000E-04
7.2000E+02 "~ 0.0000=+00

Lecation Breathing Rate Data

Time {hr) reathing Rate (m"3 * sec”-1)
0.0000E~00 3.5000E-04
8.9000E+00 1.89000E-04
2.4000E+01 2.3000E-04
7.20CGO0E+02 0.0000E+0C

Location 1”2 ~ CRDA is in compartment 2

Location X/Q Data

Time (hr) X/Q (s * m"-3)
0.00005+00 ¢.5000E-05
§.00095400 3.5000E-05
2.4000=+01 0.0000E+0G
9.6000E+01 0.0600=+00
7.2000E+02 0.0000E+00
Loczation Brezthing Rate Data :
Time (hr) Breathing Rate (m~3 ~ séc~-1)
0.0000E=00 3.5000E-0Q4 ;
8.0000E+00 . 1.8000E-C4
2.40002+01 2.300CE-04
7.20002+02 0.0000E+0C
. Locaticn CRDA € CR is in compartment 3
| Location X/Q Data
| Time, (hr) x/0 (s * n~-3)
‘ 0.00005*00 1,3600E-G3
2.0C00E+00 1.6300E-03
8.0000E+0C 3.3€00E-04
2.40002+01 0.C000E+0C
7.2000=+02 0.C000Z+00
Location Breathing Rate Data
Time (hr) Breathing Rate {(m"3 * sec”-1}
0.0900E+00 3.5000E-04
7.2000E+02 0.00COE+00

fL.acatinn Rraathi=ama Rate Nara
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Location OccupasCcy Factor LCata
T:ne {h:) Occupancy FaZtor
0.COICE~CD 1.0000=+3¢C
2.400CE+CL £.00202-31
$.6000E+0L 4.0000E-01
7.200CE+02 @.C0J0E+D0

USER SPECIFIED TIME STE? DATA - SUPPLEMENTAL TIME STEPS
Time Time step
€.0000E+CO 0.0G00CE+00
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Detailed model information at time (M) = 0.0010

EARB - CROR Poses:

Time (h) = 0.0910 whole Body Thyroid TEDE

Delta dose (xzem) 4.3223e-05 4.90132-04 5.8786E-05

Accumulated dose (rem) 4.3223E-05 4.%013E-04 5.8786E-05

L¥Z - CRDA Doses:

Time (h) = 0.00i0 - Whcle Body Thyreid TEDE

Deita dose (rem) 2.5517E-D0€ Z.8936E-05 3.4705E-06

Accumulated dose (rem) 2.5517E-06 2,8936E-05 3.4705£-0€

CRDA € CR boses:

Time (h) = 0.0010 #hole 3ody Thyzoid TEDZ

Selta dose {(rem) 1.55319E~08 2.4187E~-G7 9.2252E-0¢

Accumzlatec dose (rem) 1.5515E-0S 2.4167E-07 65.22528-0¢

SSES Condenser/Turbine Compartment Nuclide Inventory:

" ime (hy = 0.001Q Ci ka Atcns Decay
Co~58 5.4434E-05 31.711SE-12 1.7774E+13 5.46G3E+06
Co-€0 2.9291E-05 2.55:2E-1% 2.8G08E-14 2,9382E+06
Kr-g85 7.6000E+03 1.9371E-02 11,37242+23 7.6236E+14
Kr-85m 1.37€924+05 1.€731E~0% 1.1854E+20 1,3813E-1¢
xr-§7 2.7927E+05 9.7181E-06 6.7269E+19 2.7819E+14
Kr-£8 3.6301E+05 3.0545E-G5 2.03503E+20 3.84245+i6
Rb-§6 1.2633E-01 1.5526E-09 1.0872E+16 1.2673E+10
5r-89 . 7.5508E2-02 2.5%90E-09 1.7566E+436 7,.5743E+09
Sr-5%0 . 5.62362-03 7.0550E-08 4.7207E+17 9.6535E+08
§z-91 ©.6229E-0Z 2.654€E~-11 1.%567E+14 9.6531E+09
sr-92 : 1.02138~-01 6.1254E~12 5.3187E-13 1.024€E+10C
Y-S0 . 2.500SE~-04 4.5%68E-13 3.0758E+412 2.5081E+07
Y-91 2.4631E-03 1.00442-10 €.646€S+14 2.4707E+08
Y-92 2.58502-03 2.€206E-13 1.7612E+12 2,.5858BE-C§
v-93 31.9659E-03 5.8923E-13 3.8155E+12 1.97205+08
Zr-95 3.5314E-03 1.6438E~10 1.0420E+15 3,5424E+08
Zr-97 3.4941E-03 1.8278E-12 1.1348E+313 3.5051E+08
Kb-35 ) 3.5314%-03 $.0310=-31 S5.724EE+14 3.5424E+08
Mo-$9 . 1.8552E-02 3.8681E-11 2.3529E+14 1,8610E+09 -
Te-9%m : 1.€441E-02 3.1268E-12 1.90Z0E+13 1,64522+09
Pu-:102 1.5€12E-02 4.8992E-10 2.8645E+15 1.5861E+0S
Ru-105 1,0522E-02 1.6248E-12 9.31%05+12 1.0557E40¢
Ru-106 6.2551-03 1.EB818=-0% 1.06S0E+1é 6.3147E+0E
Rh-105 1.0183E-02  :.2065E-11 6.S9195E+13 1.02152+0%
Sb-:27 1.7286E-02 6.4728E-11 3.0693E+14 1.7340E+40%
Sb-12¢ 6.3866E-02 1.1357E-11 S.3019E+13 6,.4069E+0¢
Te-127 1.7138E-02 6.4%37E~12 3.07%2E+13 1.7191E+09
Te-127m 2.92302-03 3.09895-1C 1.4694E+1S 2.9321E-C§
Te-12¢ 6.053€E~02 2.8906E~-12 1.3424E+13 &.0717Z+09
Te-12%m 1.2241E-02 £.0634E-10 1.8%6%E~15 1,2Z79E+0%
Te-131m 3.9542E-02 4.¢588E-11 2.27%6E+14 3.%€65E+09
Te-132 2.8340E-01 9.3348E-10 4.258PE+15 2.B428E+10
T3, 5.29096E+02 4.2349=-08 1.5451E+420 $.3161E<14
Te-127m 2.9230E-03 3.09892-iC 1.46%94E+15 2.9321E-C8

TAz220 £.0836E~03 7.B02%65-13 1.3282E+23 §.02122+009
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I-132 F.7T77E+03  7,5350B-07 3.4376E+18 7.£G27E+14
I-133 1.1023E404 ~ ©.7271E-06 4.4043E+1% 1.15538+15
1-134 1.215CE-04 £.5544=-07 2.0468z+18 1.2152E+15
1-135 1.04SE2+04 2.87802-06 1.32B84E+1% 1.049%1E+15
Ye-133 2.0BS3E+D6 5.8192E-02 2.634SE+22 1.0526Z+17
Ye-235 3.6034E40S 1.4110E~-04 6.2944E-20 3.6245E+i6
Cs-134 1.3385E-C1 :.03452-05 4.6453E+2S 1.3427E+12
Cs-13¢ 4.27352+0C 5.83132-08 2.5821E+17 4.2871E-11
Cs-137 1.0074E+01 1.1582E-04 5.0910E+23 1.0105E+12
5a-13¢ 1.43253E-0: 8.7574E-12 3.7341E~13 1.43722+10
3a~140 ) 1.4361E-C1 1.9657Z-09% B.4557Z+25 1.4436E+10
Le-140 i 3.8448E-03 6.%172E-12 2.97552+13 2.8554E-CE
La-141 3.2711B-03 5,7842E-13 2.4704E+12 3.281€E+08
wa-142 3.2035E-03 2.237¢E-13 $.4907E+11 3.23141E+0§
Ce-14: 1.3207E~CG3 4.63492-121 1.97962+14 1.3248E+08
Ce-243 1.225¢2-03 '1.8460E-12 - 7.7739E+12 1.2297E-08
Ce-144 1.1204E-03 3.483iS5E-10 1.4560E+]5 :.1139=+08
Pr-143 2.9601E-03 4.3559E-11 1.85i2E-14 2.5€%3E+08
Nc-147 1.3354E-03 1.6507E-11 6.7624=+:i3 1.3396E=C3
Np-239 1.5575E-62 6.7137E-11 3.6217E+14 1,5624E+0¢
Pu-238 3.3460E-06 1.6545E-10 4.5455E+14 3,3565E+0S
Pu-239 3.55332~07 5.7167E-05 1.4405E+16 3.5644E+04
Pu-2490 5.7149E-07 2.5020E-09 6.2%322+15 5,7327E+C4
Pu-241 1.4025E-04 1.36835-09 3.4120E+15 1.41392+07
An-241 4.6739E-07 1.3616E-10 3.4023E+14 4.6884E+04
Cmn-242 1.2243i2-04 3.6934E-11 9.1811E+13 1.2273E+07
Cm-244 7.1741E-06 8.867SE-11 2.1888E+14 7.18€4E+05
Kr-83m €.7278BE+04 3.3856E-0€ 2.4564E+19 6.7457E+415
Xe-133m 3.5825E+04 §.3921E-0% 3.79%3E-20 3.5237E+15
Xe-135m 3.09%i2+05 2.4711E-06 1.5484=-15 3.1118E+1é

SSES Condenser/Turbine Transport Group Inventocy:
Time (1) = 0.0010 Atnesphere Sump

Noble gases (atoms) 1.8504E+23 0.000CGE+0C
Elemental I {atoms) 2.5155E+20 ©0.0000E+00

Organic 1 (atoms) 7.7798E-+18 0.0000Z+00
Rerosols (kg) 1.2631£-04 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid) 2.6468E-03
Dose E“fective (Ci/ce) I-131 (ICRP2 Thy:zoid) 3.3%122-03
Tota:l I (Ci) 4 _6T704E+04

SSES Ccndenser/Turkine te Environs - 24 hr Release Transport Group Inventory:
Time (h} = 0.0C10 Leakage Transport

Noble gases (atcas) 3.4382E+16
Zlemenzal I (atoms; 5.2406E+13
Organic I (atoms) 1.6208E-12
Aerosols (kg) 2.63152-11

Detailed ncdel infcrmaticn at time (¥) = 1.0600
EAB - CRDA Dcses:

Tine (h) = 1.0020 Whole Body Thyrcid TEDZ
Delta dose (rew} T7.2436E-02 %.7141E-01 1.0321E-01
Accumulated dose (rem) 7.247SE-02 ¢.7190E-01 1,.032€E-01

LPZ - CRDA Doses:

Time (h) = 1.0000  Whole Body Thyroid TEDE )
Deita dose (rem) 4,2764E-03 5.7348E-02 €.0928E-03
Accunuiated dose (remn) 4,278%E-03 5.7377E-02 6.0953E-03

CRDA @ CR Doses:

Time (h) = 1.0090  ¥®hole Body Thyroid TEDE
Celta dose (rem) 2.54308-03 4.9402E-01 1.8180=-02
Accurilazed dose (rem) 2Z.5431E-03 4.9403E-~01 1.8180E-02

SSES Condenser/Turbine Compartment Nuclide Inventory:

Time (h) = 2.0000 Ci kg Atoms Decay

Co-58 5.4389%-05 1.7105B-12 1.77€0E+23 7.2457E-C%
Co-60 2.9276E-05 2.5%01E-11 2.59%8E+14 3.8S96E+09
Kr-85 " 7.5965E+03 1.9363E-02 1.3719E+23 1,0116g+18
Kr=85m 1.1792E+05 1.43292-05 1.0152E-20 1.6986E+19
Kr-87 1.5562E+05 5.6353E-06 3.9007E+15 2.8267E+1%
¥r=8R ., PR ?AQQIFLAE 2 Jaxge-nc 1 £QU3[NN 4 EREdRC T
Co~-58 5.4389=-05 1.71056-12 1.77€0E+23 7.2457E-C%
Co-60 2.0938E.05 2.5%20E-¥3 2.0575Ev26 8.9237=+2°



EC-RADN-1127 . Attachment 4

Rb-£6 1.2609E-02 :.54962-0% 1.0851E+1€ 1.6807E-13
S5r-§% 7.54332-02 2.556%2-09 1.758%E-1€ 1.G0B0E+12
Sr-%0 | ©€.6:652-03 7.0521E-0§ 4.7187=+17 1.2812E+12
Sr-¢1 ] 8.2427E-02 2.4€670E-11 1.632£2+14 1 235€E+13
Sr-92 . 7.907CE-02 6.2%06E-12 4.1177E+13 :,2001E+13 .
v-80 3.5087E-04 6.449.E-: 4,3153E+12 3.£32¢E-10
¥y-91 . 2.480_F~03 Z.031132-10 6.6524E314 3.29%01=+11
t-22 1.82252-02 1.8940E-12 ,23%8Z+33 1.3512%+:i2
v-3 1.8348E-93 5.49%996E~13 3.56122+12 2.529%97E+11
Zr-9% - - 3.5283E-03 1.6424E-10 1,C411E+15 4.7005E+11
2r~97 3.3525E-03 1.75337E-- 1.0858E+132 4.3581E-11
Rb-%5 3.525%=-03 5.0271E-1: 5.72248-14 4.7014E+l11
Ho-¢9 1.83513-02 3.8261E-11 2.3274z+24 2.45370E+12
Tc-S3n 1.6423E-02 3.1232E-12 1.89%8E+13 2.175%E+12
Ru-1C3 . 1.5794E-02 4.8%36E-10 2.86i2E+15 2.1044E~12
Ru-1C5S 9.3410E-G3 1.38%8%-: 7.9700E<12 1.34€52+12
Ru-106 €.2920E-G3 :.8807E-09 1.0665E+1€ B.3B807E+1l
Rh-105 1.03782-02 1.2058E-11 6.9158E+13 1.3547E+12
Sb-127 1.71502-02 6.4218E-11 3.G451E+14 2.2928E+12
Sb-12% . 5.43852-02 ©.,6712E-12 4.5148E+13 7.85702+12
Te-127 1.7124E-02 6.4886E-22 3,07€8EZ+13 2.272SE+12
Te-127m 2.921%E-03 3,057€E-10 1.4688=+:5 3.8916E+1l
Te-129 © 5.7860E-C2 Z.762¢E-12 1.2898E+13 7.7004E-12
Te-129m 1.22375~02 4.061SE-10 1.8%962E+15 1.6297:5+12
Te-131n 3.8623E-02 4,B436E-11 2.2266E+14 5.2042E+12
Te-132 2.807BE-01 ©.2487t-:0 4.2195E+15 3,7564E+13
1-131 5.2785E+03 4,2577E-05 1.959732+20 7.0431E+17
I-132 5.75349E+03 S5.5735E-07 2,5429E+18 B,.9428E+17
1-133 1.0654Z404 9.4047E-06 4.2584E+19 1.442°E+18
I-134 5.5125E+03 2.0684E-07 5,2866E+17 1.1187E+18
I-135 ] £.4142E403 2.68072-96 1.15588+15% 1.3220E+18
Xe-133 1.0831E-G€ 5.7863E-03 2.€200E+422 1.4464E+20
Ae-135 ' - '5.4232E+405 1.3404E-C4 5,87¢4E+20 4.692€E+15
Cs-134 1.33792401 1.0341F-05 4.6472E+1% 1.7820=+i5
Cs-136 4,.262€B+00 5.8160E-08 2.9753E+17 5.6837E+14
Cs~137 1.067CE+QY 1.1577E-04 S.0B8BE+20 1.3412E+15
Ba-13¢ 8.€640E-0Z 5.2568E-12 2,2948E+13 1.49%93E+13
Ba-:140 1.4352E-01 1.%€05E-05 8.4330E+15 1.91382+413
La-140 6.2253E-03 1.1207E-11 4.8208E-13 6.5473E+11
La-141 2.7416E~03 4.8477E~13 2.0705E+12 3.9933E+11
© La-142 2.0435E-03 :.4275E-13 &.0541E+11 3.4365E-11l
Ce-14:z 2.3216E-03 4.6382E-11 1.SE1GE+14 1.7591T+i1
Ce~-143 1.199%52-03 1.80£9E-12 7.6093E+12 1,6151E+11
Ce~144 1.1026E-03 3.4797E-10 1.5552E+15 1.4783E+11
.2r~143 2.%552E-03 4.3885E-11 :.848iE+14 3.9384E-11
Kd~147 1.3313E-03 1.6457E-11 €.7415E+13 1.77S6E+11
Np-239 : 1.53798-02 6.6292E-11 1.6704E+14 2.0610Z+1i2
Pu-238 3.3448E-06 1.9537E-10 4.9436E+14 4.434%E+08
Pu-23% 3.5523E-07 5.7152E-09 :.4401E+16 4.7311E+07
Pu-240 5.7125E-07 2.5070E-09 €.2905E+15 7.€087E+07
Pu-24: 1.408SE-04 1.3677E-09 3.4176E+1S 1.87€5E2+i0
Am-241 4.67222-07- 1.3613E-10 3.4026E+14 6.222BE+07
Cr-242 . 1.2234E-04 2J.6%13E-1 $.2856E+13 1.62%6E+10
Ccn-244 7.1710E-06 8.8638E-11 2.1877E+14 9.5513E-08
Xr-83r . 4.6710E+04 2.3506E-0€ 1.7055E+19 7.5Q76E+18
Xe-123m 3.5368E+04 §8.254%E~C5 3.7513E+420 4.740:i=+i8
Ze-i35m 2.3142E404  2.5920E-07 1,1563E~18 1.4554E+19
SSES Condenser/Turbine Transport Gzoup Inventory:
Time (h) = 1.00900C htmosphere Sunp
¥ocble gases (atoms) 1.€468E+23 0.0000E+Q0
Elemental I (atoms) 2.46132+20 0.0000E+00
Crganic I (etoms) 7.6122E+18 0.95003z+00
Aerosols (xg) 1.2626E-04 0.0000E+00
Dose Effective (Ci/cc) 1-131 (Thyroid) 2,6006E-03
Dcse Effective [Ci/cc) I-131 (ICRP2 Thyroid) 3.2528E-03
Total I (Ci) 3.6612E+04

SSES Condenser/Turbine to Environs - 24 hr Release Transport Group Inventory:
Tine (h) = 1.0000 Leakage Transport ’

Noble gases (atcms) 6.8662E+19
Elementsl I (atcms) 1,0370E+17
Organic I {atoms) 3.2071E+15
Aeroscls (kg) 5.25532-08

Detailed model informetion at time (H) = 2.0000

Elementsl I (actems) 1.0370E+17
Oroanir T farnmel T 2ATiTLIR
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EAS - CRDA Coses: ’
Tire (h) = 2.0000 Whole Body Thyzoid " TEDE

Cel:za dose (ren} 5.3267E-02 9.5£01E-0: B.3422E-C2

Accumulated dose {rem} 1,2575E-01 1,%279E-00 1.8&86SE-G1

» LPZ - CRDA Doses:

Time (%)} = 2.0000  Whole Body Thyroid TEDE

Del-a dose {rem) © 3.1447E-03 5.643%E-02 4£.9242E-03

Accumulated dese {rem} 7.4236E-03 1.1362E-0% 1.1021E-C2

CRDA @ CR Doses:

Time (h) =  2,0000 %hole Bedy Thyroid TEDE -

Celta dose (rem) 4.35182-03 31.0808BE+00 3.B441E-02

Recunulated dose {(rem) 6.6%249=-03 1.574SE+00 5.6620E-02

SSES Condenser/Turbine Compartmext Nuclide Inventory:

Time (h) = 2.0000° Ci xg Atoms Cecay
Co-58 S.4344E-05 :.709CE-12 1.7745E+13 1.4487E+10
Cc-60 . 2.9265E-05 2.5890E-11 2.5985E+3i4 7.7985E+09
Kr-85 7.593SE+03 1.9356E-02 1.37132423 2,0235E+1f
Kr-85m 1.0098E<05 1.22702-05 8.6S31E+19 3,1535E=19
Kr-g87 $.2511E+04 3.2660E-06 2.2607E+19 4.4654E+1S
Xr-88 T 2.34%42+05 1.87376-05 1.2822E+20 B8.0T708E+i¢
b-8% , 1.25842-01 1.5466E-09 1.083CE+16 3.3585Z+13
Sr-89 7.535%E~02 2.593SE-0% 1.7552E+16 2.00%3E+13
Sr-¢0 $.6155E~03 7.0491E-08 4.7168E+17 2.5823E+12
S$r-91 i 8.3100E~02 2.29242-i1 1,.5171E+14 2.3641E+13
Sr-92 ‘ 6€.2200E~02 4.868%E-12 3.1871E+13 2.1292E-12
Y-¢0 - 4.5058E~04 8.2ZB1BE-13 5.5416E+12 $,2024Z+10
y-¢1 2.49572-03 1.0176E-10 &.7345E+14 6,.€0262+11
Y-92 2.744SE~02 2.8526E-12 1.8673T+13 4.3606E+12
v-93 1.7124E~03 5.13278-13 3.32353+12 4.8912E+11
2r-95 3.5253E~03 1,64102-1C 1.0402E+15 $.3SB1E~11
2r-27 3.2164E~03 1.6825E-12 1.0446E+13 §.%322E+11
Nb-95 3.52645~03 ©.0233E-11 5.719%E+14 9.4019T+il
Mo-5¢ 1.€151E~02 3.7684SE-11 2.32021E+14 4.B880E+12
© Te-59m 1.6387E-02 3.1164E-12 1.BS57S+13 4.348B8E+12
Ru-103 1.5775E~02 4.B8S0E-10 2.B579Z+15 4.2068E+12
Ru-105 7.9875E-03 1,18832-12 6.B151E+12 2.4982E+12
Ru-106 6.2889E~03 1.RP7S8E-09 1.0679E+1€ 1.6759E+12
-Rh-1G5 1.01442-02 1.2018E-1! 6.8925E+13 2,.7073E+12
Sb-127 1.7014E~02 6.3712E-11 3.0211E+}4 4.568iE+12
Sb-12¢ 4.6304E~02 8.2341E-12 3.84392+i3 1.4548E+13
Te-127 ‘ 1.7103E~02 €.4B08E-12 3.073iE+13 4.5442E+12
Te-127m 2.9207E-03 3.05€4E-10  1.4683E+15 7.7826E-11
Te-329 5.328SE~C2 2.5444E-12 1,1878E+13 1.4927E+13
Te-129m 1.2231E-02 4.05S9E-10 1.89S3E<15 3.2592E+1i2
Te-131m 3.77262-02 4.7310E-11 2.174SE+14 1.0289E+13
Te-132_. 2.7819E-01 9.1633E-10 4.1B05EZ+i5 7,47S1E+13
1-131 5.2573E+03 4.2407E-05 1.9495E+20 1.4060E-18
1-132 4.2547E403 4,1219E-07 1,.8B05SE+18 1.5558E+18
I-1323 1.0300E+04 9.0926E-06 4.1i171E+1% 2.83832+18
I-134 2.4991E+03  9.3681E-08 <4£.2101E<17 1.6261i2+18
z-135 © B.4734Z+03 2.4128E-0€ 1.0763E+19 . 2.5122E+18
Xe-133 v 1.0769E+06 5.7534E-03 2.6051E+22 2.884%E+20
Ye-135 3.1825E+405 1.2462E-04 5.5592E+20 9.0905E+1%
Cs-13¢ 1.3373E+01 1.033£Z-05 4.6451E+19 3.5636E+1%
Cs-136 4.2514E-G0 5.BOOSE-08 2.5686E+17 1,1354E+15 .
Cs~137 1.0065E+01 1.1572E-04 5.0867E-20 2.6822E+15
3a-13¢% 5.23762-02 3.2021E-12 1.3873E+13 2.4062E+13
Ba-140 3.4314E-~01 1.9552E-G9 6.41043Z+15 3.822%E+13
La-140. 8.5679E-03 1.54155-11 6.6306E+13 1.6243E-12
La-141 2.2573E-03 4.06222-13 1.7350E+12 7.3404E+11
La~142 1.303CE-03 5.1021E-14 3.B601E+11 5,6284E+11
Ce-141 1.3223E-03 4.€4C0E-11 1.583i8E~14 3.51%7E+11
Ce-143 1.17455-03 1.7686E-12 7.4480E+12 3.3963E+11
Ce-144 1.1093E-03 3.477SE-10 1.4S45E+15 2.9562E+11
r-143 2.9502E-03 4.36811E-11 1.8450E+1¢ 7.8711E-11
Ns-147 1.3273E-03 1.6407E-11 6.7214B+13 3.5462E+11
Np-239 1.5185E~02 6.5457S-11 1.€4S3E+14 4.0665Z+12
Pu~238 3.3435E~C6 1.9530E-10 4.9417E-14 8.9091E+08
Pu-239 3.5514E-07 5.7136E-09 1.4397E+16. 9.4620E+07
Pu-240 $.7102E~07 2.S505%E-09 6£.2879E+15 1.5216E+08
Pu-241 1.4083E-04 1.2611E-0%¢ 2.816LE+15% 3,I52IE-10
Nd-147 1.3273E-03 1.6407E-11 6.7214E+13 3.5462E+11

Me-2139 1.5365E-07 £.54522-33 1.52G2B+28 34,.08£53+10
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Am—241 4.87052-07 1.3608=-10 3.4004=+14 1.2445E-C8
Cm-242 1.2227E~-04 3.€8%1E-1: 9.1802E+13 3.25862+1C
Cn-244 7.1280E-GE 5.86801E-11 2.1867E<14 :.510iZ+29
Kr-83m 3.24XSE-04 1.6314E-06 1.1837E+i% 1.2720E+19
Xe-133x 3.4916E404 8.1790=2-05 3.7034Z+20 G.4208E~-1§
%e-135m 2.95975+03 3.35985-08 1.4987E+17 1.57395+1¢
SSES Condenser/Turbine Transport Gzoup Inventory:

Time th) = 2,0000 tmosphere Surp

Noble gases (atoms) 1.6436E+23 0.0000=+00

Elemental I (atoms) 2.417i£+20 0.9000=+00

Organic I (atoms) 7.47542+18 0.00C0E+00

Rerosols (kag} 1.2621E-04 0.0000E~CO

Dose Effective (Ci/fcc) I-131 (Thyroid) 2.5588E-03

Dose Effective (Ci/cc) I-131 (ICRP2 Thyzoid) 3.1470E-03

Total : (Ci} 3.0785E-C4

SSES Condenser/Turbine to Environs - 24 hr Release Transport Group inventory:
Time (h) = 2.0000 Leakage Transpcrt

Ncble gases (atoms) 1.3722E+20
Elemental I (atoms} 2.0539z+27
Organic I (atoms) 6.3524E+1%
Aercsois (kg} 1.0513%E-07

Detailed model informaticr at time (H) = 8.0000

EAE - CRDA Doses:

Tine (h) = 8.00C9 “hole Body  Thyroid TECT
Delta dose (rem) 1.5621E-02 5.4504E+00 3.2694E-01
Accumalated dose {remj 2.8i¢S5E-C1 7.3783E+00 5.3:3622-01
LPZ - CRDA Doses:

Time (h) = 8.0000 whole Body Thyroid TEDE
Delta dose {(rem) $.2Z18E-03 3.2177E-01 1.9301E-02
Accunulated dose {rem) 1.6645E-02 4.35598-01 3.0322E-02
CRDA & CR Doses:

Time (k) = 8.0000 Ahole 3edy  Thyroid TEDE
Delta dose (zem) 1.43362-02 6.842€E+00 2.2872E-01
Accumulated dose {rem} 2.1231E-02 8.4184E+00 2.8534E-01

SSES Condenser/Turbdine Compartment Nuclide Inventory:

~ine th} = 6.00060 ci kg Atoms Cecay
cc-58 ) 5.4076E~05 1.70062-12 1.7657E+13 5.7811E+10
Co-€0 2.51902-05 2.5823E-11  2.583i8E+14 3.1i57E+10
Kr-85 7.59752E+03 :.9308E-02 1.367SE+23 8.0850E+18
Kz-85n 3.98C8E+04 4.8372E-06 3.4271E+12 8.4053S+19 .
Kr-87 3.5058E+03 1.23778-07 @.5671E+17 6.6387E+19
Kr-88 5.4187E+04 4.3214E-0€ 2.5573E~-1%9 1.7913E+20
Ro-3% 1.2437E-02 1.5284E-09 1.07035+26 1.3356E+14
Sr-89 7.4913E-02 2.57B6E-03 1.744BE+16 8.01405+13
Sr-90 ©.5913E-03 7.0214E-08 4.704SE+17 1.0227E+13
Sr-91 5.3504E-02 1.4769E-11 9.7677E-13 7.7562E+13
Sr-92 1.31582-02 1.0468E-12 6.8521E+i2 4.626%E+i3
Y-S0 1.0250E-03 1.883G6E-12 1.2606Z+13 6.80175+i1
Y-21 2.5654E-03 1.04€1E~-10 6.9228E+14 2.6846E+12
Y-82 2.7245eE-02 2.8315Z-12 1,.8534E+13 2.9423E+13
Y-23 1.1316E-03 3.3918E-13 2.1963E+12 1.6096E+12
Zr-95 3.50659E-03 1.6324E-10 1.0348Z+i3 3.7498E+:22
22-97 2.5085E-03 1.3122E-12 B8.146€E+12 3,1691E+12
Kb-¢5 3.5124E-03 5.00028-11 S.7053E+14 3.7563E+12
Mo-8¢ 1.7000E-02 3.544€E-11 2.1561E+14 1,892%E-13
Tc-99m . 1.55112-02 3.0260E-12 1.B407E+i3 1.7208E+13
Ru-103 1.5667E-02 4.8543E-~10 2.8382E+15 1,.6771E2+13
Ru~105 3.1227E-03 4.64555-13 2.6644E+12 6.6379E+12
Ru-106 6.2702E-03 1.B7425-09 :.064BE+16 €.6944E+12
Rh-105 9.5652E-03 1.1332E-11 6.4596E+13 1.0612E+13
Sb-127 1.6225E-02 6.0756E-11 2.8809E+14 1.7B45E+13
5b-129 1.7637E-02 3.1364E-12 1.4642E+13 3,8284E+13
Te-127 1.686CE-02 6.38862-12 3.029%94E+13 1.807%E-~13
Te-127m 2.5135E-03 3.088S5E-10 1.4647E+15 3.1095S+i2
Te~129 2.71422-02 1.2961E-~12 6.05042+12 4.5346E+13
p-129m 1.21322-02 £.0601E~-10 1.886QE+15 1.3012E+13
- Sb-127 1.6225E~-02 6.0756E~11 2.8B09%E+14 1.7845E+13

Fo-126.. 1.3€77E-02 1.1764E-12 1.0662E+413 3.92Q4E<13
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Te-132m
Te-132
=131 .
I-132
I-133
I-124
1-135

© Xe~133
Ye~235
Cs-134
Cs-136
Cs-137
3a-13¢
3a-149
La-:40
La-241
La=-:42
Ce-141
Ce-143
Ce-144
Pr-143
Nd~-147
Np-23¢
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Ccn-242
Cn-244
Kz-83n
Xe-133m
¥e~-1235m

SSSS Condenser/Turbine
Time () = 8.0000
Koble gases (atoms)
zlemental I (atcms)
Orcanic I {atoms)
Rerosocls (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

- SSES Condenser/Turbine to Environs - 24 hr Release Transport Group Inveniory:
8.0000 Leakage Transport

Time (h} =

Nokle cases (atoms)
Elemental I (atcas)
rganic I (atons)

Rerosols (ko)

Detailed model information at time (H)} =

EAB - CRDA Doses:

Tine th} = 24.0000
Celta dose {rem) ]
Accur:lated dase {(rem}

LPZ - CRDA Doses:

Time {(h) = 24.0000
Delta dose {rem}
Accumulated dcse {rem)

CRDA B CR Doses:

Time (h) = 24.0000
Selta dose (rem)
Accumulated dese (rexm)
SSES Condenser/Turbine
Time (h) = 24.0000
Co-58

Co-€0

Kr=dg

SSES Condenser/Turbine

e v

Attachment 4

1.88E6E-14
3.954.2+15
1.90312+20
3.0764E+27
3.3€25E+1¢
3.6S54E+15
5.7227E~1E
2.5175E-22
3.54%52+420
4.6324E+1%

3.2760E-02
2.6312E-01
5.1324E<C3
6.%6035+C2
8.41252+03
2,163EE+01
4.5053E+403
2.0407E+06
2.0320E+C5
1.3336E~C1

4.1083e-11
g,6€TCE~10
4.139¢E-05
6.7431E-08
7.42€2E-0¢&
8.13352-20
2.282%z=-36
5.55%%E-03
7.S571E-05
1.0208E-05

‘§.1851E+00 5.7103E-C8 Z.5285BE+17
1.00402Z+01 1.1543E-04 5.C733E+20
2.5565E-03 1.56292-13 6.77i3E+11
1.4085E-0% 5.9Z40E-3% 8.z761E-+IS
2.1€33E-02 3.8920E-11 1.€74IE+14
7.8533E-04 1.4083E-13 6.0064E+:1
8.7553E-C5 6.1182E-15 Z.5938E+iC
1.3193E-03 4.8302E-11 1.%776E+14
1.03282~-03 1.55532-12 6.5497E+12
1,1C0582-02 3.4671E-iC 1.44%9E+15
2.91942-03 £.3355E-11 1.825BE+14
1.3032E-03 1.61J0E-11 §£.5996E+13
1,4073E-02 €.0661E-11 1.52865E+14
3.3358E-06 1.9%4B5E-10 4.%303E+14
3.5454E-07 5.7040E-09% 1.4372E+1%6
5.6599E~07 2.4997z-0¢ 6.2722E+15
1.40472-04 1.3636E-02 3.4075zZ+15
4.€66C4E~07 :.3579E-10 3.3930E+:4
1.23183E-04 3.675%E-11 9.147SE+13
7.1499E-06 8.8377E-11 2.1812E+14
3.6232E+03 1.8233E-07 1.322%E-1%
3.2320=+04 7.5710=-05 3.4281E-<20
8.0158z+02 8.9781E-0%9 4.0050z+16
Transport Group Inventorsy:®
Atmosphere semp

1.6273E~23 0.0C00E+00

2.2307E+20 0.0000E+00

6.8%91E+18 0.00C0E+00

1.258682-04 Q.000CE+0D
I-131 (Thyroid)
1-132 (ICRP2 Thyroid)

2.3545E-03
2.747%E-03
1.876BE+04

5,4603E+20
7.8492E+17
2.4276E+16
4.2030E-07

24.0000

TEDE
3.0989z-01

Whoie Body
1.0474E-01

Thyroic
6.€055=2400

3.86€9=-01 1,3984E+01 8.2351E-01
Whole Body Thyroic¢ TEDE‘
4.41€8E-02 2.78555-01 1.3068Z-02
2.10€28-02 7.1414E-01 4.33%0E-02
#hole Body Thyroid TZDE
3.9913E-03 6.1044=+00 1.9368z~01
2.5222E-02 1.4523E+0} §.79C2E-01

Compartnent Nuciide Inventory:

ci . xg Azonms
5.3367E-05 1.€783E-12 1,7426E+13
2.8989=-05 2.5545E-11 2.5740E+14

? KR2A4ATANOT T C17aran? 1T MMEAT.NT
Compartnent Nuclide Inventory:

DRRVFR L] Al Pl IiVL Ve LeDdoIVm-ao

3.84C7E+33
2.5104E+14
5.5574E+1¢
3,1267E-18
1.02805-1¢
2.04232z+18
7.5325E+18
1.1346E+21
Z.S587E+20
1.4236E~1¢
4.5065E~15
1.07152+1€
3.72472+13
1.5371E+24
1.3702E+13
1.8657E=12
5.2257E+11
1.40795412
1.2004E+12
1.1807E+12
2,13268-12
1.4057E+12
1.57822+12
3.5559E+09
3.7820E+08
£.0794E+08
1.4993E+11
4.9730:+08
1.30138+11
7.6314E+0¢
2.3221E+19
3.6274E+19
1.6602E+19

Decay
1.7228E+11
9.3142E+10

2 A% 0

LrMAIILTLAD
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Kr-g5mn
Kr-£7
Re-£8
Rb-£8
Sr-E¢
Sr-9C
Sr-921
Sr-92
¥-52
CY-21
Y-92
v-53
Zr-9%
Zr-87
Kb-%&
Mp-55
Te-9%9m
Ru-iC3
Ru-1CS
Ru-306
Rh-105
Sb-327
Sb-129
Te-127
Te-127m
Te-128
Te-129m
Te-131lm
Te-132
i-131
I-132
I-133
i-134
I-135
Xe-133
Ye-135
Cs-134
Cs-136
Cs-137
3a-13¢%
3a-140
La-1490
La-141
La-142
- Ce~141
Ce-143
Ce-144
Pr-143
Kd-147
Kp-239
Pu-238
Pu-238
Pu-240
Pu-24%
Am-24%
Cn-242
Cn-244
Rr-83n
Ye-133m
Xe~135m

SSES Condenser/Tuxbire
Tine th) = 24.0000
Nobie gases (atoms)
Zlemental 1 (atoms}
Ozganic I (acems)
Aercsols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I {Ci)

SSES: Condenser/Turbine to Environs - 24 hr Release Transport Group Inven:tory:

Attachmen_t 4

3.3283E+03 £.041922-07
5.€8C1E~C1 2.0053E-il
1.0841E+C3 8.64552-08
1.2032E-01 1.4B13iE-6¢
7.3738E-02 2.S53EiE-C¢
9.5272E-03 5.9844E-C8
-.€53SE-02 4.5624E-12
2.1828E-0£4 :.73652-14
2.37B1E-03 4.3710E-1i2

- 2.631¢E-G3  1.0732E-10

2.4036E-03 2.497¢E~13
3.74%1E-04 :.1237g-13
3.458€E-03 1.&C9%%E-10
1.2928E-03 6.7625E-13
3.49%52E-03 B8.9385E-11
1.4275e-02 2.9754E-11
1.43052-02 2.7205£-12
1.5381E-02 4.7656E~10

2.55i8p-04° 3.79¢€1E-14

6.22072~03 1.8594E-09
7.2340E-03 8.5705E-12
1.4294E-02 5.3526E-~11
1.3447e-03 2.3%:12E-13
1.5952E-02 6.0471E-12
2.8935%5E-03 3.0675E-10
1.2256E-02 5.8331E-13
1.1944E-02 3.9647E-10
2.2485E-02 2.8198E-11
2.2€6E1E-01 7.4710E-10
4.8135E+03 3.8827E-05
§.8341E+0C §5.6521E-10
4.2031E+403 4,3282E-0¢
€.9094E-05 2.5%0CE-15
2.3592E+402 2.3803E-07
9.4960E+05 5.0732E-03
6.0926E+04 2.3858E-05
1.3240z+401 1.0233E-CS

4.0132E400 §.4757E-05

9.5731E400 1.1466E-04
§.1343E-07 4.$730E-17
1.3493£-01 1.8431E-GS
4.5580E-02 8.9200E-11
4.6598E-05 8.3104E-15
6.5339E-08 4.5644E-18
1.2557E-03 4,5475E-11
7.3333E-04 1.1040E-12
1.0967E-03 3.4384E-10
2.8321E-03 4.2057E-11
1.24128-03 1.5343E-11
1.1489E-02 4.9522E-11
3.3153E-06 1.9365E-10
3.5283E-07 5.6768E-0S
§.6581E-07 2.4831E-CY
1.3953£-04 1.3545E-0%
4.6335£-07 1.3500E-10
1.2068E-04 3.6412E-11
7.1031$5-06 8.7784E-11
1.0500E+01 5.2840E-10
2.62955404 6.1597E-05
3.81928402 4.2777E-CY

Z2.8637=428
1.388:32+34
5.9164Z+.7
2.03722+36
2.27174E2456
4.87342427
3.01632+33
1.13€7E401
2.92482+ 2
7.1C2:5+349
1.€353c412
L2765T+21
.0205E+15
.198435+12
.66€2E+34
.B105=+23
.65492413
.78632+15
.17722411
.0564E+16
.91555+13
.5381E+14
1.11€38422
2.86755+13
1.4546=Z+15
2.72315+4312
1.85082+15
1,29€3=+:4
3.4084z+35
1.78492+20
2_5T78€6E+15
1,.95582+1¢
1.1640T+10
1.061E82+:8
2.2%712422
2.0643z420
4.55885+19
2,42472417
5,.04002+420
.15452408
.9282=4195
.8369=5+14
.5454E+10
93572407
.94222+14
64912412
.4380E+15
.77115+414
€.2856E+13
1.24765+414
4.90002+14
1.4304E+16
6.23062+15
3.38462+15
3.3734E+14
9.0610E+13
2.166€E+14
3.8338E+15
2.78%1E+420
1.9082E+16

SIS R R PR R T SO PO )

WaN

I db B b b )

Transpoxt‘Group Inventory:

Atmosphere. Surp
1.5924E+22 (0.0C00E-CO
1.6318E+20 0.0000E~CO
5.9745E+18 0.0000E+00
1.2504E-94 0.0000E-CO
I-131 (Thyroid)

I-13% (ICRP2 Thyroid}

Time - (h) = 24,0000 Leakace Transport

Noble gases (atoms)
Elemental I (atoms)
Organic I {(atoms)
derosols_Ixe). . .. _

1.6152E+21
2.1673E+18
6.7030E+16

JRURR 0033 23§ > ¢ T P

Time (h) = 24,0000 Leakage Transport

......... eene

— ey = v

1.926€E-03
2.1874E-03
1.0558E+04

1.1537E-20
6.7243E+1¢
2.08:2E-20
3.9445E+14
2.3852E+14
3.0607E=13
1.4465E-14
5.2596E~13
4.2691E-12
8.23%2E+12
5.29927E~13
3,0692E+12
1.1171E13
7.0771E<12
1.1228E-13
5.2167E+13
4.8198Z+13
4.98493+13
9.07775+12
2.0003E+13
2.8509:+13
5.0321E+13
5.17735+13
5.2192E+13
$.29625+12
7.5742E+13

'3.8711E+13

2,6583E+13
8.1208E+24
1.€1531Z+19
3.4318E+18
2.81432+:%
2.0469z+18
1.2174z+1¢
3.2536E+21
5.4766E+20
4£.2551E+16
1.3249E+16
3.203%E+16
3.7923E+13
£.4550=+14
B.9365E+13
2.4254E+12
9.4847E+i1
4.193€2+12
3.08388+:22
3.5274E+12
9.2602E+12
4.1162E+12
4.2924E+13
1.064€6E+10
i.13198+02
1.817€E+09
4.4826E+1]
1.4875E+0°%
3.8850E+12
2.261€6E+10
2.4539E+1¢9

9.85C€E+1% .

1.7319E+18
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EC-RADN-1127

Zetailed model informatioz &t time

ZABE -~ CRCR Doses:

Tine t(h) = ¢€.0000
Celca dose (rem}
Accumuelated cose (rem)

LPZ - CEDA Doses:

Time (h} = 96.600G
Deltz dose (rem)
Rccumiulaced dcse {rem;

CRDA @ CR Dcses:

Time (h} = 96.0000
2elta cdose (rem)
Accunuliated cose {rzem)

SSES Condenser/Turbine

Time (h) = 96.0000
Co-58
Co-60
Kr-85
Kr-85m
Kr-58
RD-E6
Sr-2%9
Sr~-%9
Sr-51
Y-90
Y-¢1
¥-92
Y-93
Zr~%5
zZr-%7
fib-25
Mo-29
Tc-%5m
Ru-1iC3
Ru-10%
Ru-106
Rh~10S
S$h-127
Sh-126
Te-127
Te=-12%m
Te-12$
e~1Z%m
Te-131lm
Te-132
I-131
I-132
I-133
I-135
Xe-123
Xe-135
Cs-134
Cs~-136
Cs-137
Ba-140
La-140
La-141
Ce-141
Ce=143
Ce-144
Pr-143
rd-147
Kp-239
Pu-235
=-239
Pu-240
Pu-241
An-241
- Op-262
. Pu—-238
02238

¥hele Bedy
3.00COE+0C
3.866%E-01

®hole Body
0.0000E+00
2.10€2E-02

¥hole 3edy
7.792¢E-05
2.530CE-02

Cemparment

oo
5.1822E-05
2.8957E-05
7.5204E+03
4.8304E-02
2.5311E-05
1.0781E-03
7.6763E-02
9.5253E-03
8.6498E-C5
6.27€7E-03

- 2.5854E-03

2.39842-09
2.67¢0=-06
3.34802-03
6.7456E-05
3.4880E-03
€.7017E-03
£.8708E-03
1.4588E-02
3.3518E-09
€.1857E-03
1.7727E-03
8.329CE-03
1.29Z3E-C§
1.0811E-02
2.87€3E-03
$.7053E-03
1.3228E-02
4.2602E-03
1.1981E-01
3.7165E+03
i.43C1E-01
4£.45C8E+02
4.3971E-01
©.4487E+05
2.5991E+02
1.3202E+01
3.4242E-00
9.8722E+CO
1.1461E-01
1.0210E-01
1.43568-10
1.2157£-03
1.61582-04
1.08872-03
2.48222-03
i.0271E-03
4.7511E~03
3.3229E-06
3.546€E-07
5.€581E-07
1.3947E-04
4.6518E-07
1.1915E-0¢
3.3229€E-06
3.5266E-07

Attachment 4

(¥) = $6.0900

Thyroid
0.GO00E+00
1.3%84E+0%

~hyroid
¢.9CO00E-CO
F.2414E-01

Thyroid
2.351:=-01
1.4756=401

TESE
0.0000E+00
8.2351E-01}

TELE .
0.003CE-00
4.3390E-C2

TEDE .
7.3501E-03
4.8€37E-01

ttuclide Inventory:

kg
1.6297E-12
2.5617E~11
1.9168E~02
5.8696E-12
2.01888-15
1.3259E-0¢
2.4357=-08
6.5630=-08
2.3862E-14
1.1537e~11
1.0543E-10
2.4926E-~19
8.0297E~16
1.5%84E-10
3.5287E-14
8.9200E~11
1.3973E-11
1.30€7E-12
4,51592~10
4.9863=z-19
1.54892-0%
2.1002g-12
3.1:8%E~11
Z.2985E-18
4,0963E-12
3.0494E-10
4.6362E-13

.3.7272E~-10

5.3425E-12
3.9465E-10
2.9978E-05
1.3855E-11
3.9290E~-07
1.2521E~10
3.4451=-03
1.0178E-07
:.0205E-05
4.€720E-08
1.1464E-04
.565€E-09
.8369E-10
.$385E-20
.2654E-11
.4331E-13
3.4134E-10
3.6862E-11
1.2696E-11
2,.0480E-11
1.9410E-10
5.7058£-09
2.4831E-09
1.3539E-0¢%
1.35542-10
3.5%49E-11
1.9410e-10
§.3D0SPE-00

LS N S

Atomxs
1.6522E+13
2.5712E+14
1.3580E+23
4.1585E+:3
1.3814=+i0
©.2780E+15
1.€4B1E+16
4.6725E+17
1.57¢1E+11
7.71%6E+13
6.5767E+14
1,6316E+06
5.1996E-0%
9.8791E+14
2.1507E+11
5.6545E+24
8.4598z+13
7.94842+12
2.6427E+15
2.8598E+06
1.0504E+186
1.204€E+13
1.478CE+14
i.0730E+07
1.9424E+13
*.4460E-15
2,1643E-12
1.7400E+15
2.45602+13
1.8005E+1¢&
1.37812+20
6.32082+13
1.7750E+18

5.5853E+14

1.55%9E+22
4.5401E+17
4.5861E+18%
2.0688E+17
5.039CE+20
§.7343E+1S
7.%0:7E~14
1.0842E-CS
1.8222E+14
1.02472+12
1.42755+15
1.5523E+14
5.2C11Z2+13
S.1603E+13
4.G6112E+14
1.4377E+16
6.2306E+15
3.3832E+15
3.3868E+14
8.9460E~13
4.G9112E+14
1.837IK+41¢6

decay
6.76€5E+11
2.71018411
$.,6315E+19
1.1824E+20
2.0871E+20
1.4882E+1S
$.3133E+14
1.2157E+14
1_746SE+14
4.7€82E+13
3.3394E-13
5.4745E+13
3.79175412
4.38078+13
1.1056=2+13

"4,.4705E+13

1.4822E+14
1.4133E+14
1.9352E+14
$.2955E+12
7.94%4E+13
6.5836E+13
1.9624E+14
5.288%E+13
1.7542E+14
3.6977E+13
1.45362+:4
1.49680E+14
2.01€5z+14
2.42002+15
%.682BE+19
3.435%E+18
4.1961E+19
1.3236E+19%
1.080SE+22
6.5471E+20
1.6935E~17
4,8852%E+16
1.2768E+17
1.6393E+15
E.7666E+14
2.46492+12
1.623528+13
6.68832+12
1.4C07E+13
3.4764E+13
1.4961E+13
1.1610E+12
4.2477E+10
4,5256E-0%
7.2440E+0%
1,7861E+12
9.9359z+0°
1,538%52+12
4.2477E+10
4.8286E-D5
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Cm-244
Xz-83m
Xe-133n
¥e-13tn

SSES Condenser/Turbine
Time {h} = 96.9000
Nckle gases l(atoms)
Elemen:al I {atoms)
Orgaric I (atens)
Aerosols {xg)

Cose Effective (Ci/cc}
Dose Effective (Ci/cc)
7ozal I {Ci)

S$SES Corndenser/Turbine to Environs - 24 hr Release Transport Group Inventory:

Attachment 4

7.36%72-06 8.T756E-11 2.165%E~i4
4.304%18-11 2.0€78E-21 1.S5S003E+04
1.0673E+G4 2.5003E-CS 1.1321E+20
2.009CE-01 2.2502E-12 1.0038E+13
Transport Group Inventory:
Atmnosphecze Sunp

1.5232E+23 0.00033400

1.3540E+20 ©.0C00z+00

£.1877E+3i8 0.0C00E+00

1.24%€2-04 0.0000E+0C

1-131 (Thyroid) 1.3387E-03
I-131 (ICRP2 Thyroid)  1.3545E-03
’ 4.16Z2E-C3

Time (h) = 9€.C00C ILeakage Transport

Noble gases {atons)
Elemental 1 (atoms)
Organic I (atoms)
Aerosois (kg)

1.€1%ZE+21
2.1673E+18
6.7020E+16
1.25678-06

Detailed mcdel information et time (H) = 720.0000

ER3 - CRDA Doses:

Time (h) = 720.0000
Delta dose (rem)
Accumulated dose (rem)

LPZ - CRDA Doses:

Time (h) = 720.0000
Pelta dose (rem)
Accunulated dose {reml

CRDA & CR Doses:

Time -th) = 720.0000
Delta dcse (rem)
Accumulated dose (rem)

SSES Condenser/Turbine

Time (h} = 726.0000
Co-5€
Co~60
Kr-8§5
Rob-86
Sr-8%
S5r-%0
v-%0
v=-91
2r-95
Nb-85
Mo-2%
Tc~%9m
Rua-103
Ru-106
Rh-10S
Sb-127
Te-127
Te-12Tn
Te-12%
Te-129m
Te-131m
Te-132.
I-131
I-132
I-133
Xe-133
Cs-134
Cs~136
Cs-137
Ba-140
La~140

. fe-1¢1
- Cs=-134

Ce-11¢

Whole Body Thyroid TEDE
0.0000E<~00 O0.0000E+00 0.0C00E+00
3.8€6SE-01 1.39B4E+01 8.23513-0%

#hole Body  Thyrcid TEDZ
0.0000E+00 0.0000E+00 0.0000E+Q0
2.10628-02 7.1414E-01 4.3390E-02

whole Body Thyroid ~ TEDE
2.2159E-30 1.06€9E-26 3.2936E-28
2.530CE-02 1.4758E+01 4.E637E-01

Compartment Nuclide Inventory:

Ci kg Atons
4.0176E-05 1.2€35E-12 1.31192+13
2.8688E-05 2.537%E-11 2.54722+14
7.4858E+03 1.9080E-02 1.35182+423
4.1040E-02 '5.0438E-10. 3.5310E+15
4.9525E~02 1.7047E-09 1.1535E+16
©_.S0%2E-03 6.9712E-08 4.6646E+17
$.55942-03 1,7570E-11 1.1757E~14
1.9002E-03 7.74858-11 5.1277E~14
2.5261£~02 1.17598-10 7.453%E+14
3.2342E-03 8.2710E-11 5.2430E+14
5.5518E-06 1.99155-i4 1.2115E+11
6.7929E-06 1.8624E-15 -1.1329E+10
9.2195E-03 2.8568E-iC 1.8703E+15
5.8902E-03 1.7€06E-0% 1.00022+16
8.6366E-03 1.0232E-17 5.8686E+07
7.7208E-05 2.8911E-13 1.3709E+12
2.6078E-03 ©.8814E-13 4.6856E+12
2.4840E-03 2.6€335E-10 1.2487E+1S
5.6787E~03 2.7116E-13 1.2659E<12
6.5672E-03 2,38002-10 1.0177E+15
2.33355-09 2.9263E-18 i.3452E+07
4.74718-04 1.5636E-12 7.1337E+12
3.9506E~02 3.18€62-06 1.4645E+19
5.6661E-04 5.4893E-14 2.5043E+11
4.1452E-C7 3.6592E-16 1.6565E+09
2.10296+04 1.1235E-04 5.0869Z+20
1.2891E+0) 9.9634E-06 4.47772+19
§.6514E-01 1.1804E-C2 5.2270E+16
©.9548E+00 1.1445E-04 5.0308E+20
2.78542-02 3,.8047E-10 1.6366E+1S
3.2355E-02 5.86211E-131 2.504CE+14
6.9822E-04 2.4505E-11 1,0466E-14
1.2691E+01 9.9634F-06 4.47772+19
£.6514K-01 1.16804E-C2 5.2270F+1A

©.09165+10
2.4342E+1¢
2.84725+20
1.7497E+26

pecay
4.4795E+12
2,7£66E-12
7.1995E+20
7.2342E+15
5.877%E+15

9.1301E+14

7.9836E+14
2.1836E+14
2.863ZE+14
3.2594E+14
2.3310E+34
2.23%6E+24
1.165S%E+15
5.8125E<14
7.788B2E-13
3.0276E+14
5.2943E+14
2.6057E+14
6.1977E+14
B.7212E+14
2.2621E+14
4,2134%+15
1.79992+20
2,4278E+18
4,3741E+18
2.6014E~22
1.2537E+18
2.0344E+17
9.5577E-17
6.7371E+15
6.5143E+15
©.3756E+13
1.2537e+18
2 NILAF=1T



EC-RADN-1127

Ce<1:3
Ce-144
Bz-143
Kd-147
Np-23¢
Pu-238
Pu-23%
Pu~240
Pu-241
Am-24:
Cm-242
Cm-244
Xe-:33n

SSES Condenser/Turbine
Time th} = 720.C000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms}
Aercsals (kqg}

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

SSZS Condenser/Turbine To Environs - 24 hr Release Transport Group Inventory:

Attachment 4

2.081SE+0¢
1,33988~15
4.1398E-+13
1.6076E+33
2.4502E+1C
£.00222+14
1.442%E+18
6.2312E+15
3.3717E+~15
3.5021E-14
€.COB3E+13
Z.1600E+:4
4.47€8T+16

3.2823E-10
1.02:8E-02
6.6195E-04
1.9897z-04
2.2559z-06
3.3844E-0€
3.58932-07
5.638€z-07
1.3300E-04
4.8102E-07
1.0866E-04
7.0804E-06
4.22072+00

4.9427=-19%
3.2037E-10
9.8302E-12
2_45%5E-12
$.7241E-15
1.¢76SE-10
5.7243E-C%
2.4833E-0¢
1.3493=2-0¢
1.40152-10
3.2182E-11
8.7517E-12
9.8671E-09

Transport Greoup Inventory:
Atnosphere mp
1.356%E+23 0.0000E+00
1.4205E-12 0.0000zZ+00
4.3967E+17 0.0000E+00
1.2451e-04 0.0000E+00
1-121 (Thyroid} 1.3%

I-131 (ICRP2 Thyrecid) 1.3551E-04
3.950€E+02

Time (k) = 720.0000 Leakage Transpert

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (xg)

837

1.6192E+21
2.1673E+18
6.7030E+16
1.2567E-06

5.6896E+13
1.67¢8E-14
3.2126z+21
3.4055E+10
5.4275E+410
1.335%E+13
4.52€2E=10
1,0213E-13
6.80225+11
3.77942+20

PERNERERARRAV RN IR RN TR ANF SR AN AR AT ANERRUER RN EERRANES

I-131 Sumnaczy

SERIENERRERNRRNERNG I ERRERIOF ARG RRRRE RN INNEDNNFINFRER RGN BRI

SSES Condenser/Turbin

Environment

Time (hr) I-131 (Curies}) I-131 (Curies)
0.000 2.9442E+03 3.40772~04
0.00: 5.25%%6E-03 1.1041E~03
0.401 5.2%12E+03 8.8351E~01
c.701 5.28482403 1.5444E+C0
1.000 5.2785E+03 2.2023E~00
1.300 5.2721E+03 2.8616E+00
1.600 5.2€58E+03 3.5201E+00
1.500 5.2594E+C2 4.1778=+00
2.000 £.2573E+03 4.3968E+00
2.300 5.2510E+03 5.0535E+00
2.6G0 5.2447=403 5.70%4E+00
2.900 5.2384E+03 €.3€44E~00
3.200 5.2321E+403 7.0167E~0G -
3.500 5.2258E+403 7.67225+00
3.800 5.219SE+03 8.32492+00
4,100 5.2133E+03 8.57692+00
4,400 5.2070c+03 9.6280E+0Q
4,700 5.20072+03 1.0278E+0L
5.0c0 5.19452403 1.0928E+(Q1
5.300 5.1882E+03 1.1577E+01
5.€00 5.1820E+03 1.2225E+01
5.500 5.1758E+03 1.2872E+01
£.200 5.1696E+03 1.3519E+03
6.500 5.1634E+03 1.41642+0:
6.800 $.1571E+03 1.4809E+01
7.100 5.150%E+03 1.5453E+01
7.400 5.14482403 1.6097E+01
7.700 5.138€2+03 1.673%E+01
8.000 5.1324E+403 1.7361E+01
2,300 5.1262E+03 1.8022E401
8.600 5.1201E+03 1.86622+01
8.200 5.113¢E<03 1.9302E+0:
5.200 $.1078E+03 1.9941E+01
$.500 5.1016E+03 2.0579E+01
9$.800 5.0%55E+03 2.1216E+01

10,100 5.0894E+03 2.1852E+01
10.400 5.0833E+03 2.24E8E+-01
24.000 4.8135E403 5.0480E4+01
5.200 5.3078E+03 1.9941E+01
6 8nA 2 NRIGRL01

S8 INtAFR4NT

Control Bldg
I-131 (Curies)

1.5092E-06
4.88922-06
3.3470=2-03
5.2323E-03
§.7066E-03
7.8€65SE-03
8.7756E-03
$.4880E~03
$.68862-03
9.5709E-03
$.4777E-03
9.4020E-03
5.3402E-03
9.2893E-03
$.2470E-03
€.2113=2-03

9.18102-03 .|

©.1548E~03

9.1116E-03

&.0611E-02

$.04672-03

$.0330E-03

£.0159E-03 | - -
9_0074E-03 |

B.%952e-03
B.%833E-03

9.131%E~03

. 9.0933E-03
$.0766E~03 |

7.6838E-03

6.6617E~03
5.8577=~03
5.2251E-03
4.7271E-03
4.3350E-03
4.02€0E-03
3.7825E-03
2.7472e-03
5.2251E-03
& 79771Eg-03
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26.0C0
720.00C

é

3.71
3.950

5E+403
£2402

Attachment 4

5.C48CE-C1
5.04608+01

2.1465E-28

S.44¢

¢-24€

AR RGN AN EANE AN EE AN E AR AN IR IR IR AN AR F TN EANRRE RS 2NN 44
Cumuiative Dose Surmary
AN IR ACENE ARG AN AR NG A R MR ANANAINEAEN IR AN E NN

Time

thr)
©¢.000
9.001
0.401
0.701
1.000
1.300
1.608
1.900
2.000
Z2.300
2.600
2.5%00
3.200
3.509
3.800
4,100
4.400
4.7C0
5.000
5.300
5.600
5.900
5§.20¢C
£.500
6.800
7.100
7.420
7.700
g.0ce
8.300
E.600
8.500
©.200
9.500
5.800
10.100
10.400
24.000
$6.000
. 720.000

ERGIAGEINGPICARENAGENE RN

ZAB -
Thyzoid
(ren)
0.00C0E+00
£.5013E-04
3.5151E-G1
6.82952-01
$.7150E-01
i.2€04E+00
1.5474E+00
1.83302+00
1.9279E+00
2.2137E+00
2.4242=400
2.7754E400
3.0554E+00
3.3341E400
3.61152400
3.6878E200
4.162¢E+00
4.4368Z+00
4.70%6E+00
£.9813E+00
5.2518E~00
5.5213E+00
5.78S7E+00
€.057CE+CO
6.3233E+00
6.588€E+00
6.8528E+00
7.1160E-CO
7.37832+400
7.5127E+00
7.6465E<-CO
7.77992400
7.9128E+00
£.0452E+00
8.1772E-0G
8.3067E+00
8.43%7E+00
1.3984E-C1
1.3%B4E+01
1.3984E+0]

CROA
TEDE

{rem)

LeZ -
Thyroic
{rem)

CRDBA
TEDE
{rem)

0.00095+00 0.COOGE<00 C.J003E+00

5.873€E-05

2.8%365-05

3.47C5E-06

4.4772E-02 2.31132-02 2.6432E-03

7.5079E~02
1.0326z-01
1.2688E-01
1.5506E-01
1.7897E-01
1.8669E-01
2.0211E-01
2.3054E~01
2.5107E-01
2.7077E-01
2.8972E-01
3.0796E-01
3.2557E-01
3.4259E-01
3.5506E-01
3.7503E-01
3.2C52E~01
4.055%E~C1
4.2025E-01
4.34532-02
4.4845E-01
4.6207E-01
4.75372-03
4.8836E-01
5.0113E-C1
5.1362E-01
5.21925-01
5,3002E-01
5.37¢2E-01
5.45842-01
5.5318E~01
$.6057E~C1
5.6781£-01
5.74518-01
8.2351E-GL
§.2351E~01
8.23512-01

4.0319E-02
5.7377E-02
7.£406z~02
¢.1351E-02
i.0621E-01
1.13822-01
1,30572-01
1.4725E-01
1.6385E-C1
1.8038E-01
1.9683E-01
2.1321E-01
2.2952E-01
2.45762-01
2.6193E-01
2.7804E-01
2.94072-01
3.1005£-01
3.2596E-01
3.4180E-01
3.575ez-01
3.7330E-0i
3.8896E-C1
4.0456E-01
4.2010E-02
4.3559E-01
4.41255-01
4.4650z-01
4.5252E-01
4.5813E-01
4.63712-01
2.€527E-02
4.7482E-01
4.8034E-01
7.14148-01
7.1414E-01

7.1434E-01

4.4324E-03
6.0563E-03
7.6675E-03
9.1541E-03
1.05662-02
1.1021E-02
1.2345E-02
1.3610E-C2
1.4822=z-02
1.5985E-02
1.7104E-02
1.8181E-02
1.9221E-02
2.0225E-02
2.3198E-02
2.2140z-02
2.3055E-02
2.3944E-02
2.4810E-02
2.8653E-02
Z.6476E-02
2.727%E-02
2.8064E-02
2.8832E-02
2.$585E-02
2.03222-02
3.05672E-02
3.1014E-02
3.13472-02
3.1672E-02
3.19¢1E-02
3.2302E-02
3.2607=-02
3.2907E-02
4.339CE-02
4.32502-02
4.33%0E-02

CPROA
Thyroid .
(rem)
0.9C00E-00
2.43167E-07
$.2165E-02
2.6125E-01
2.54032-01
7.7755E~-01
1.099%E+C0
1.452:E4+00
1.5749E+00
1.%43¢E+00
2.3077E=00
2.6671E+00
3.0226E+00
3.374%E+00
3.7244E-00
4.0712E+0C
4.4158E+00
4.7583E~0G0
5.0988=+00
5.4376E+00
5.7746E+00
6.210:i5+G0
6.4440E400
6.7765E+00
7.1076E~G0
7.4373E+0C
7.7656E+00
8.0327E+00
8.41845+00
8.7i89E+00C
8.5768E+00
$.20155-00
9.395SE+00
9.5778E+00
£.7393e-00
2.88828+00
1.0927E+401
1.4523E+01
1.4758E+01
1.4758E+01

e CR
. TECE
{ren)

0.CO00CE+00
9.2252z-09
3.4631E-03
©.704CE-03
1.81202-02
2.838€E-02
3.9971E-02
5.2308E-02
5.€6208-02
€.%515E-02
8.2135E-02
8.4519E-02
1.0670E-01
1.1870£-01
1.3053E-01
1.4223E-01
1.5380E-01
1.6524E-01
1.7658z-01
1.8782E-01
1.9827E-01
2.1003E-01
2.2100=-01
2.31iS%0E-01
2.4272g-01
2.5348=-01
2.6416E-01
2.7478E-01
2.8534E-01
2.9550€E-01
3.033%E-02
3.1063E~01
3.1701E-01
3.2273E-01
3.2791E-01
3.32€82-01
3.2712E-01
4.7902E-02
4.8637E-01
4.8637E-01

RELDREENGRANEP LSRR NEERUBNORNFASRARGENERNENS
Worst Two—Four Deses

!6!!i!!#!in!!G!9iiSﬁi!!i!!Q!!li!!ii!ii!!i!!#é!i!#i!fi!ﬁl!i!ﬁi!f!!ﬁ!

EA3 - CRDA
Tine  Whole Sody
thr) (rem)
0.0 1.2573E-01

Thyroid
{rem)
1.5279E+

TEDE
{rem}

00

1.86€69E-01
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Attachment 5 RADTRAD Output CRDA_500cfm_MVP_30_noCREOAS_AST.out
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!iiiilEl!‘i§lﬁki‘!*faili!é‘f!ii54@'*‘#i!Sie5!ii!353?55’*!"‘5!!!‘9!“!%
RADTRAD Version 3.02 (Spring 2001) run on 8/15/2005 az 16:02:i26
FEAGRNG SN AN RN RN AR RAGRRFARA B NEAN AN ANEANF IR ANEAF RN

ii?Q!Q#i!ﬁié!é9&#!@!##!#5!#:!8#!5?6?!é!f?i!!G!itsii!E!!iiiiit!;i!iii!ii
File information
GQ#!li!!ii!?!!ﬁ!ii!iiﬁiéiiiiéiiii&éii!iﬂi!f#ti!fi!i!i#i!ié?i!iiéi??ii!#

Plant file- = C.\?:OHram Files\radirad3.03\PPi_AST_MSL\CRDA_S500cfn_MVP_3C_noCRECAS.pSf
Inventory file = c:\program files\radtzad3.03\ppl_ast_msl\crca_sses_ast.nif

Release file = C:\pr ogram files\zadtrad3.03\ppl_ast_msl\crda_sses_ast_2000_meit.rZt
Dose Conversion file = c:\progranm files\radtrad3.03\ppl_ast_msl\crda_expanded_f£grlisl2.inp

EdE €22 #EMNR ¥ ¢ § ERF3y 3 § fiNex
§ 3 4 ¥ $ W 3% LI 2 #
£ LI | 4 § 28 3 3 LI # £
(1211 §#8E  Ja4d 4 % § §# 3sise & # ¥
1 ¢t @ 3 t& 2 i § 4
i L2 & @ % & # ¥ i
# LLE L | L2 % £221] 8

Ractrad 3.03 4/15/2001
SSES

Nuclide Inventory Tile:
c:\pzogran files\radtrad3.03\ppl_ast ms-\c:da sses_ ast.nif
Piant Power Level:
4£.03208+03
Conpartments:

3
Ccmpartment 1:
SSES Concenser/Turbine
3

1.0000E-02

(= = N~ N )

-Compaztment 2:
Envircnment
2 .
¢.CO00CE~-0C

Qoo 0o

Cempazcment 3: ’ :
Control Bldg '
1
5.1800E+05 ‘

DOoOOQO

Pathways:
4
Pathway 1:
SSES Condenser/Turbine to Environs - 24 hr Release

-

2
4
Pathway 2:
Tavirons to Control Bldg - 6391 cfm Air Intake
£
3
2
Pathway 3:
Envircens to Control Bldg - 510 cfm Inleakage

BESNVERE
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2
Pathway 4: .
Contrel Blég to Znvirons - Coatrol Rocm Exhaust
"3
Z
2
End of Plant Model Tile
- Scenaric descripiion Nane:

Flant Model Filename: -

Scurce Term:
1 i
1 2.40002-02
c:\progran files\radtrad3.03\ppl_ast_mslilcrda_expanded forll&l2.inp
c:\program files\raderad3.C3\ppi_ast_msl\crda_sses_ast_ 2000 neit.rft
0.0000E+00
1 .
0.0000E+~00  9.7000E-0:  3.000CE-02 1.0000E+00
Overlying Pool: .
0
0.000CE+00
0
o]
¢
¢
Compartrents:
3
Cempartment I:

Compartment 2:

CHOOOOOOORK

Compartment 3:

OO0 OCOOFROHDOODOMNO O h

Pathways:
q
Pathway 1:

WP OODODOOOOOO

0.000CE+00 1.2120E+03
2.4000E+0% 0,0000E+00
7.2000E+02 0.000CE+0Q0
[

Facthwav 2:
2

- <0..009REL0N0 1 219Acan2
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WHOOOOO

0.0090E+CO
1.0000£+00
7.2000E8+02

tTOOOOO0

ol
'}
-2
%
L
~
to

.0C00E~-00
.20005+02

Pe

hway 4:

0000E+CO
4000=+01

DOO0OO0O0COMNONFHFOODDOM OOODOONONHOOOOO

pose Locations:
3
Location 1:
EAB - CRDA
2
1
3
0.0000=+00
2.00002+00
7.29C0E+02
1
q
0.0000E+CO
£.0000=+00
2.49C08+01
7.2000E+02
0

Location 2:
LPZ - CRDA
2

1
3
0.0G00E-CO
8.0000E-CO
2.4000z+01
9.600G0E+01
7.2060E+02
1
4
0.0000E+00Q
2.4000z+01
0. goo0K+02

27

6.32102+02
6.3%10E+03
0.0000E+00

5.10002+02
0.0000E+00

6.9010E+03
6.9010E+03

8.30COE~04
2.3000E-0¢
0.0000E+C0

3.50C0E-04
1.8000E-04
2.3000E-0G4
0.0G00E-00

4.90002-05
3.5000E-05
0.0000E+00
0.0000E+00
0.0000E+CO

3.5000E-04
0.0000E+00

0.0000E100

0.0000£+00

Attachment §
0.0300E<GG  0.CODOE+CO
0.C00CE<00  G.00D0E-GO
0.0600+00 ¢.0CO0E+00
0.0000E<00  0.0000E-00
0.0000E+00 0.0000E+00
0.C00CE+00  0.0060Z+00

0.0000E+00

0.C00CE-CO
0.0C00E+00
0.0GGOZ+J0

0.0000=+00
0.0000E+00

0.0000E+C0
0.0900E+00



EC-RADN-1127
8.00005+0G  1.80C0E-04
2.50093+01  2.3000E-04
7.2600Z+02  0.0000E+03

¢ v
Location 3:

CRD2 @ CR
k]
o]
1
2 .
0.00002+00 3.5000E~04
7.2000=+02 0.CO00CE-0O
1 ;
4

0.00COE+00  1.0000E-00
2.40C0E+0:  6.0000E-01
$.6000E+0X  4.00005-01
7.2000E+02  0.0CO0Z+00

Effective Voiume Location:
1

5 -

0.0C00E+00  1.3€0GE-03

2.00002+00  1.0300E-03

2.0000E+00  3.3600E-04

2.4000E+01 . 0.0000E+0C

7.2000E+02  0.0000E+00Q
Simuiation Paramete:s:

1

0.0000E+00  0.0000£+00
Output Tilename:
C:\Program Files\radtrad3.océl

1

[ e W]

End of Scenaric File

Attachmem 5
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FAREANEAR IR AR AR AR DN R AR AN BN E NN RN RN BN EARANEAN AN
RADTRAD Version 3.03 (Spring 2001} run on 8/15/200% at 26:02:28
SAREARS AR AR R IR R F AR AN A AN A AN A VA F BRI RN RN A

BN AR RN OO IR R R R E AR RGN AR RE AN AL PR AE AR A28
Plant Cescription
BRI IR RN R R AN AR R IR IR IR RN DR RS 2N

Kumber of Nuclicdes = €3

Inventory Power =  ,0000E+Q0 Mith
plant Pcwer Level = 4.0320E+03 ¥kth

Number of compartments = 3
Cempartiment infcrmation

Compartment number 1 ({Source zerm fraction = - 2.40G0E-02
) )
Name: SSES Condenser/Turbine
Conpartment volume =  1.0003Z+92 (Cubic feet}
Compartment type is Normal
Pathways into and out of compartmen: 1
Exit Pathway Kumber 1: SSES Condenser/Turbine to Environs - 24 hr Release

Compartment nTumber 2

Name: Environment

Compartment type is Envirecamen

Pathways into and ocut cf compartment 2
Inlet Pathway Numwber 1: SSES Condenser/Turbine to Environs -~ 24 hr Release
Inlet Pathway Nutber 4: Contzol Bldg to Environs - Cecn:troi PRoon Exhaust
Exit Pathway Runber 2: Enxvirons to Contirol Bidg - 6351 cim Air Intake
Exit Patkway Number 3: 2nvirons to Control Bidg - 510 cfm Irleakage

Compartnent rnumber - 3

Rare: Control 3ldg

Compartaent volume = 5.180CE+05 (Cubic feet)

Compartment {ype is Control Room

Pathways into and out of ccmpartment 3
Inlet Pathway Number 2: EZnvirons to Control Bidg - 631 ¢fm Air Intake
Inlet Pathway Number 3: Environs to Cecntrol Bldg - 510 cfm Inleakage
Exit Pathway Number 4: Control Bldg to Envirecns - Control Room Exhaust

Total number of pathways = q
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EAREAGANEEERN AP AFARERASAAFR AN AN AR N AR AR ERLINPANEANERNEANEANENE
PADTRAD Versicrn 3.03 (Spring 2001} run on &/15/2005 at 16i02:26

SREAREARSARARVEARERRAN AR RNV EI LI ACRENERNENFINFNRRRR N RRA RN RNy

CORERAEIASAERAERAIE AR NN ARE AR AN AR TR NN RN RN RN RN

Scenario description
SEANEARENESNE NG RANANEANEANEANEAGFANIARINCAERNEINCRERRFINEARFAREIRERRES

Radiocactive Decay is enabled
Calculation cf Daughters is enabled

Release Fractions and Timings

GAP " EARLY IN-VESSEL IATE RELZASE REILEASE MASS
0.001C00 hrr 0.0000 hrs 0.C000 hrs . {gm)
NOBLES 3.2100E-C3 0.COOCE~CO 0.C000E+CD 1.592E+01
ICDINZ 3.:000E-05 C.000CE=CO 0.0000E+0D 3.541E-02
CESIUM 3.€4G0z-07 G.000CE=CQ 0.000GE+00 7.8BSE-02
TELLURIIM 1.15060=-0¢  C.0CO0E+CO Q.0000E+00 1.1:5E-08
STRONTIUM -4.59C0E-10 ¢.3000E+00 C.009GE-03 4&.574€E-05
SARIUM £.5900E-10 0.9000E+00 0.009CE+00 1.234E-06
RUTHENIUM 5.740GE~11 0.0000=Z+00 0.000CE+Q0 1.534E-C6
CERIUM £.59C0E-12 0.0000=+0C 0.0000E+CO 6.407E-06
LANTRARUM 1.1500E~-11 0.0600E+00 0.9000E=G0 4.302E-07
Inventory Power = 4032. MWt
Nuclicde Group Specific raif #hole Body Inhaled Inhaled
Name Inventory life pCgE Thyzoid Effective
{Ci/vwz) (s} (Sv-m3/Bg-s} (Sv/Bg) {Sv/Bq)
Co-58 7  1.470E+02 6.117E+Q€ 4.760E-14 B,.720E-10 2.94CE-09
Co-€0 - 7 7.9103+01 1.663E+08 1.2608-13 1.620E-08 5.910E-08
Kr-85 1 3.670E+02 3.383E+08 1.190E-16 0.000E+00 9.00CE+00
Kr-E5m 1 6.650E+403 1.€13E+04 7.480E~-15 0.00GE+00  0.09CE+0C
Kr-87 1 1.3305404 - 4.578E+03 4.1202-14 0.000E+CO  0.00CE-+CO
Kr-68 1 1.850z+04 1.022E+04 1.020=-13 3.000E+Q0 0.000E-00
Rb-65 3 5.380=+01 1.€12E+0€ 4.8102-: i,.330E-0% 1.790E-0¢
Sr-89 5 2.550E+04 £.363E+0¢€ 7.7308-17 7.96CE-12 1.120E-08
Sr-%0 5 3.2502+03 9.190E+08  7.530E-18 2.690E-10  3.5102-07
Sr-9z 5 3.2502+04 3.42CE+C4 4.924E-14 9.630E-12 4.547E-20
Sr-52 5 - 3.450E+04 9.756E<03 6.7%0E-14 3,520E-12 2,1892-10
Y-90 9 3.370E+03 Z2.394E~CS 1,900E-16 5.170E-13 2.280E-0¢
¥Y-91 L] 3.320E+04 5.05SSE+(CéE 2.€00E-1% 8.500=-12 1.3202-~-08
Y-92 'S . 3.470E+04 1.274E+04 3,.300E-14 1.050E-22 2.110E-10
Y-93 9 2.650E+04 3,636E+04 4.800E-15 5.2€9£~13 5.820E-10
2x-55 % 4.760E+04 5.528E406  3,600E-14 1.440E-09 6.3%0E-09
2r-97 -9 4.710E+C4 €.064=2+04 4.432E-14 2.315E-11 1.171E-09
Nb-85 9 4.76CE+C4  3.0372406 3.740E-14 3.580E-10 1.570E-09
Mc-95 7 5.010E+04 2.37€=E+05 7.280E-15 1.520E-11 1.070E-GS
Tc-9%n 7 4.440E-04 2.1678+404 5.890E-15 5.010E-11 €.80CE-12
Ru-103 ki 4.270E+04 2.394E+0¢é 2,251E-14 2.570E-10 - 2.421E-0%
Ru-3105 7 2.950E+04 1.5%BE+04 3.810E-14 = £.150E-12  3.230E-10
Ru-1C€ K 1.7002+049 3.:81E+07 1.040E-24 1.72GE~0S 1.290E-07
Rh-105 © 7  2.750S+04 1.273E+05 3.720E-15 2,.880CE~-12 2,580E-iC
Sb-127 4 2.330=+03 3.326E+405 3.330E-14  §.150E-11 1.630E-0¢
Sb-12% 4 8.610=+03 1.555E+04 7.140E-14°  9.720E-12 1.740E-10
Te~127 4 2.310E+03 3.366E-04 2.420E-16 1.840E-12 8.600E-11
Te-127Tm 4  3.9402+02 9.418E-0& 1.470E-16 9.6€0E-1]1 -5.8102-0¢
Te-122 4 8.1602+03 4£.176E-03 2.750E-1S 5.090E-13 2.050E~11
Te-12%= 4 1.650E+03 2.S03E+0& 3.337E-15 1.5632-10 6.484E~-0¢
Te-13lm 4  5,330E+03 1.08CE-GS 7.463E-14 3.6€92-08 1.758E-09
Te-132 & 3.820E+04 2.815E~05 :.030E-14 6.2802-08 - 2.550E-09
I-133 2 2.E50E+04 6.547E~05 1,.820E-14 2.%20E-07 8.8°0E-09
1-132 2  3.560E+04 8.260E~C3 1.120E-13 - 1.740E-0% 1.030E-10
I-133 . 2 . 5.510E+04 7.488E+C4  2.940E-14  4.8602-08 1.580E-0¢%
1-134 2 6.080E4G4 3.156E+03 1.300E-13 2.880E-10 3.550E-11
1-135 2 ;. $.230E+04 2.380E+04 §.294E-14 = 8.460E-0S 3.320E~10
Xe-133 i 9$.260E+04  ¢.532E+05 1.560E-15 O©0.CCOE+00  0.00CE+00
Ye-135 1 1 3.740E+04 3.272E+04 1.190E-14 0.0C0E+00 0.00CE+00
Cs-134 3 ' 5.70CE+03 €.507=+07 7.570E-14 1.110E-08 1.250E-08
Cs-138 3 1.820E+03 1.132Z+06 1.060E-13 1.730E-0S 1.980E-09
Cs-137 3 4.29CE-03 9.467E+08 2.725E-14 7.930E-09 8.630E~09
3a-13¢9 6  4.860E+04 4§.962T+03 2.170E-15 2.400E-12 4.640E-11
Ba=-140 6 4.860E+04 1.10:T+06 8.S80E-1S 2.560E-10 1.010E-0%
La-140 9 5.180E+04 1.450=+05 1.170E-13 6.870E-11 1,310E-09%
La-141 S 4.410E+404 1.415E+04 2.390E-15 9.400E-12 1,570E-10
La-142 9 4,320E+04 5.550Z+03 1.440E-13 8.740E-12 6.840E-11
Ce-141 8 4.460E+04 2.808:+06 3.430E-15 2.550E-11 2.420E-0G9
Ba-13¢9 6 4.84CE-~04 4.962=+03 2.170E-15 2.400E-12 4.640E-11
Ra-120 & & RANF4NA 1 10'T+NA A RROP=1K 2 GANR-10 1 D1NF-0S
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COMPARTMZINT DATA

Compartment xumber
Compa:iment aurber
Conpariment number

FATHWAY . DATA

1: SSES Condenser/Turbine

2: Envircament

2: Control Bldg

EC-RADN-1127 Attachment 5
Ce=-143 g 4.140=+04 1.188E40% 1,2%0E-14 6.2203-12
Ce-_44 8 3.750=+04 2.456E+07 2.773E~15 2.9208-10
pr-143 4 3.6%0T+04 1.1722+06 2.10CE-17 1.680E-18
Nd-347 -3 1.8002+04 <.4875+405 €.19%0E-15 1.620E-1%
Np-23% 8 5.260E+05 2.035E+05 7.69CE-15 7.€20E-12
Pu-238 8 Z.130E+02 2.769E+0¢ 4,.85CE-18 ~ 3.860E-10
Pu-23¢ 8 2.200E+0) 7.594E+11 4,2¢0E-18 3.7S0E-10
2u=-24C 8 2.930E+02 2.063E+1: 4,.750E-18 3.786E-10
Pu-2481 g £,76CE-03 4.544E+08 7.250E-20 $,1%0E-12
An-241 ] €.30CE<G0 1.3€4E+10 8.1602-16 1.600E-0%
Cn-242 9 1.€5CE~C3 1.407E+(Q7 5.6¢0=-18 5.410=-:C
Cn-24¢ 9 $.67CE-01 5.713E+Q8 4.910=-:8 1.0190=-09
Kr-83n K 3.25CE-03 6.840E~C3 1.500E-18 0.000E+00
Xe-133m 1 1.73CE<(3 1.5E7E~CS5 1.370E-15 G.0COE+0D
Xe-135a 1 1.50CE+04 5,3¢0E-Q2 2.040E-14 0.000E+00
Nuclide Daughzer Fractioa Daughter Fracticn Caughter
Kr-25m Xr-85 ¢.21 ncne 0.00 none
Ke-87 Rb-87 1.60 nene 0.09 none
Kr-88 Rb-88 1.00 none 0.00 none
Sr-%0 ¥-90 1.00 noze 0.00 none
Sr-81 ¥-91m 0.58 Y-51 0.42 none
Sr-92 Y-92 1.00 none 0.00 none
Y-¢3 2r-93 1.00 none 0.00 none
2r-%5 Hb-95m 0.01 Nb-95 0.23 necre
2r-97 Nb-97m 0.95 Nb-57 0.05 nore
Mo~99 Tc~-9¢mn 0.88 Tc-99 0.12 none
Te-9%m TC-59 1.00 none 0.00 none
Ru-:03 Rh-103n 1.00 none 0.00 none
Ru-i0$ R"-195 1.00 none 0.00 none
Ru-106 Rh-106 1.00 none 0.00 none
S$b-127 Te-127m 0.18 Te-127 0.82 none
5b-12¢ Te-12%m 0.22 Te-229 0.77 none
Te-127m  Te-127 0.96 noxe ¢.00 ncne
Te-129 I-12¢ 1,00 none 0.00 none
Te-129m  Te-129% 6.65 I1-129 0.35 none
Te-13im Te-331 0.22 1-131 0.78 none
Te-132 1-132 1.00 none G.00 none
I-:31 Xe-131ln 0.01 none 0.00 none
I-133 Xe-133n 0.03 Xe-133 0.97 none
I-135 ¥e-135a 0.15 Xe-135 0.8% none
Xe-135 Cs-135 1.00 none 0.00 none
Cs—-137 Ba-137m 0.95 none 0.00 none
Ba-140 La-140 1.00 none 0.00 none
La-141 Ce-14: 1.00 none 0.C0 none
Ce-143 Pr-143 1.00 none 0.00 cne
Ce-14¢ Pr-144m 0.02 ?r~-144 0.98 none
Nd-~147 Pm-147 1.00 aone 0.00 none
Np-239 Pu-239 1.00 none 0.0¢ none
- Pu-238 U-234 1.00 none 0.00 none
Pu-239 U-235% 1.00 none 0.00 none
Pu-2460 U-236 1.00 ncne 0.00 none
Pu-241 v-237 0.0C Am~241 1.00 none
Am~241 = Np-237 1.00 none 0.00 none
m-242 Pu-238 1.00 - none 0.00 nene
Cm-244 Pu-2490 1.00 none 0.00 nene
Xe-133m  Xe-133 1.00 none 0.00 none
Xe-135m  Xe-13S 1.00 Cs-135 0.00 noxe
Jodine fracticns
herosol = C.00002+00
Elemental = ¢.7000=-01
Organic = 3.0000E-02

6.780E-1C
7.790E-05
£.330z-05
£.3202-05
1.349z-06
1.200E-04
4.670E-05
6.760E-C5
0.30GE+GCO
0.000E+00
9.0002+00

Fracticn
0.00
0.00
0.90
0.00
¢.00C
0.00
a.00
0.09
0.00
0.00
0.00
0.C0
0.00
0.00
G.00
¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
G.0C
0.00
€.00
0.00
0.00

0.00

Pathway number 1: SSES Condenser/Turbine to Environs - 24 hr Release

Convection Data
Time thr}

. PATHWAY DATA

Tlow Rate (&% /. dav)
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9.0009+0C 1.2120E:02
2.4000z+01 0.0C00+00
7.2000E+02 9.00C0E+00

fathway number 2: Environs to Control 3ldg ~ 6391 cim Air Intake
Pathway Filter: Removal Data

Fiiter Efficiencies (%)

Time (hr) Flow Rate

: t{ctfm) Aerosol Elemental Organic
0.00002+00 €.391GE+03  0.9000Z4+00 0.0000E+00  0.0000E+CO
1.C0C0E+00 6.35:CE~G3  0.00COE+0C  0.0000E-GO  0,0000=+40C
7.200CE-C2 0.0000E+00  0.0000E-GO  0.0000E~00  Q.0CO0E+00

Pathway number 3: Environs to Control Bldg -~ 510 cfa Inleakage

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Rerosol Zlemental Organic
0.0000z+00 5.1000E+02 0.0000E+00 0.CO0CE+00 0.0600E+00
7.2000E+02 0.0000E+-C0  0.0000E<00 0.00002400 ©.000QE+0Q

Pathway rumber 4: Control Blda to Envircns - Control Room Exhaust

Pathway Filter: Removal Data

Time {hr)

0.0000E+00C
2.400CE-+01

LOCATION DATA

Location ZAB

Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elenmental Organic
6.9010E+03 0.0000E+00 0.0000E+00 0.0000E+00
6.90102403 0.CO00E+0C  0.0000=+0C  0.0000E+0C

~ CRDA is in ccmpartment 2

Location X/Q Data

Time (hr)
0.0000E400
2.000CE+00
7.2000E+02

X/Q (s * m~-3)
8.3000E-04
8.30002-04
0.0000E+00

Location Breathing Rate Data

Time (hx)
0.0600E+00
8.0000=+50
2.40COE+02
7.2000E+02

location LPZ

Location X/Q
Tine (hr)
0.0000E+00
8.00002+00
2.4000E+02
$.6000E+01
7.2000E~02

3reathing Rate ("3 * sec”-1)
3.5G00E~04
1.80002-04
2.3000E~04
0.0000E+00
= CRDA is in compsrtment 2
bata
X/0 (s * m*~3)
4.9000E-0S
3.5000E-05
0.c090E=00
0.0000%+00Q
0.00002+00

Location Breathing Rate Data

Tine (hr)
0.0000E+00
8.0000E+00
2.4000E+01
7.20G0E+02

Location CRDA @ CR

Breathing Rate (m~3 * sec~-1)
3.5000E-04
1.8600z~04
2.30G0E-04
0.000GE+00

is in compartament 3

Location X/Q Data

Zime (hrx)
0.0000E+00
2.0000E+QC
8.00002+00
2.4000=+01
7.2000E+02

X/Q (s * mr=3)
1.3600E-03
1.0300E-03
3.3€00E-04
0.0000E~CO
0.0000E+00

L.ocation Breathing Rate Data

Time thr)
0.0000E+00
7.2000E+02

Breathing Rate (m*3 * sec”-1)
3.5000E-04
0.0000E+00

Tocartinn Rreathina Rate Nara
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wocation Occupancy Factor Data
Tire (hr}) Cccupancy Factor
0.C00CE+Q0 1_000CE~0C
2.400CE~Q1 $.000CE-01
$.6C00E+0L 4.0090=-91
7.2C000E+02 0.0G00E+00

USER SPECIFIEC TIME STEF DATA ~ SUSPLEMENTAL TiME STEPS
Time Time step
0.0C00=+0C 0.00C0E+GD
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A A U i U
WA s A A A TR A

at 16:02:26

AFERAERNGRNT I F RN RN RN F R PN D N R EAVANEIRFAP ARG R4S
Dose, Detailecd mocel and Letailed Inventory Output
FREFAAERSHENCARRRRR ARG ARG RN E i SN E RN AR RN RO AN RN ST

tailed model infozpation at time
EAR - CRDA Doses:

0.0010  wWrole Body

Time (h) =
Celta dose {rem) 7.8566E-04
Accurulated dose (rem} T7.8566E-C4

LPZ ~ CRDA Doses:

Tine (h) = 0.0010 Whole Body
Delta dose (rem} 4.5382E-05
Accumula:ed dose (rem) 4.6382E-05
CRDA @ CR Doses:

Time (h) = 0.0010 Wnole Body
Celta dose (rem) 2.8202E~08
Accumulated cdose (rem) 2.8202z-08

SSES Condenser/Turbine Compartment

- Time (h) = 0.0010 ci
Co-58 8.16302-07
Co-60 4,35252-07
Kr-8% 1.1397E+02
Kz-85nm 2.0648E-03
Xr-87 4.1ZB8CE+03
Kr-88 5.74372+03
Rb-8& 1.85455-03
Sr-89 1.1323E-03
Sx-%0 1.4432E-04

r-91 1.44315-03
Sr-92 1.5316E-03
v-90 3.750¢42~06
¥-51 3.6937E-05
¥-62 3.8826E-05
¥-93 2.94B1E-05
2r-95 5.2957E-05
Zr-97 5.239%E-05

- Nb-§5 5.29578-05
Mo-99 2.7821E-04
Tc-59nm 2.465€E-04
Ru-103 2.3712E-04
]u-105 1.637%E-04
Ru-~166 9.44022-05
Rh-105 1.52712-04
Sb-127 2.5%22E-04
Sb-12¢ 9.5775E-04
Te-127 2.5700E-C4
7e-127n 4.3835E-05
Te-129 9.0781E-04
Te-12%n 1.83572-04
Te-131m 5.9298E-04
Te-132 4.2459E-03
I=13%. 1.9475E401
Te-127n 4.3835E-05
Pan]2d @.0103E~08

(=) =

Thyrecid
6.5021E-03
8.S091E-03

Thyroid
5.25%6E-04
5.2596E~04

Thyroid
4.3930E-05
4.3930E-06

C¢.0010

TEDE
1.0685E-03
1.0685E-03

TEDE
6.3083E-0S
€.3083E-05

TEDE
1.6765E-07
1.676%E-07

Nuclide inventory:

kg

2.5672E-1

3.8858E-13
2.994%E-04
2.509CE-07
1.4573E-07
4.58065~07
2.3284E~11
3.8976E-11
1.0580E-0%
3.€80SE-13
1.2185E-12
6.85343-15
1.5062E-12
4.0350E-15
B.8363E-15
2.4651E-12
2.74102-14
1.35432-12
5.800€E-13
4.65%0E-14
7.3470E-12
2.43€65-14
2.8217e-11
1.80%2E-13
9.7068E-13
1.7032E~13
9.7381E-14
4.6471E-12
4.32482-14
6.09365-12
7.4363E-13
2.399%E-11
5.4105€-01
4.6471£-12
34.22882-3¢

Atoms
2.€6555+11
3.9002E+12
Z.0581E+21
1.7776E418
1.0088E+18
3,1247E+18
1.63045+14
2.6373E+14
7.0793E+15
2.6344E~12 .
7.9761E+11
4.$1262+310
9.9674E+12
Z.6412E+10
5.7218E+10
1.5626E+13
1.70178+411
8.58505+412
3.5285E+412
2.8523E+11
4.2956E+13
1.3975E+11
1.6031E414
1.0377E+12
4.6028E412
7.$509E+12
4.81776+11
2.2036E+13
2.0236E+11
2.8447E413
3.4185E+12
€.36865E+13
2.8470E+1S
2.2CG36E+13
2.93765:13

Decay
8.1868E+04
4.4064E+04
1.2433E+13
2.07155+14
4.1420Z+14
5.7624E+14
1.S005E+08
1.135%E+08
1.4477E+07
1.4477E408
1.536€6E+08
3.7614E+405
3.7053E-06

3.8779E+06 -

2.9575E406
5.31252+06

5.2565E+06

5.3125E+0¢

2.7509E=07

2.4733E+07
2,.31872407
1.6432E+07
5.4700E+06
1.5318E+07
2.6004E+07
¢.6084E+07
2.5781E+07
4.3973E+06
9.1056E+07
1.8415E+07
$.9485E+07
4.2633E+08
2.97235E+17
4.3973E+06
P.IPELE D2
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I~232 1.16642402 1.130CE-08 $.1551E+i6 1.1702E-13
I-133 1.6524E+402 1.4587E-07 6.604SE+17 1.65772~+13
I-134 1.8220E+0Z $6.62595-0% 3.06942-16 1.E284B+:3
I-13% 1.5683E-02 4.4€58E-08 1.99212+1i7 2.5734E+13
Ae-133 1,.63352+04 8.7267E-05 3.$524E+2C 1.6386E+15
Ze~135% 5.4037E+403 2.11€0E-0¢ ©.¢392E+18 £.4206E<14
Cs-134 2.0072E-01 2.55142Z-07 €.5722E-17 2.013€E+2C
Cs-136 6.4001E-C2 E.7447E-1C 3.87222+415 &.4253E406¢
Cs-137 1.51072-01 1.7368E-056 7.6345E+i8 1.5155E+10
Ba-139 2.1481E-03 1.3133E-13 5.8898E+11 2.1554E+08
Ba-140 2.1581E-03 2.947%=-11 1.2580T-14 2.:6492+08
La-14C ) 5.7657E-05 1.0373E-i3 4.4621:=+11 5.7218E+06
La-141 4.5055E-0S 8.6740E-15 2.7047E+10 4.3213g+C<€
la-142 4.8041E-05 3,3555E-15 1.4232E+10 4.8202E-0%
Ce~141 1.%805E-05 6.9308E-13 2,968€62-12 1.98672+06
Ce-143 : 1.8383E-05 2.7682=-14 1.16562+11 1.8442E:0¢
Ce-144 1.6€52E-05 $.2209E-12 2.1834E+13 1.6705E-06
Pr-143 4,4391E-0G5 6.5922E-13 . 2,7761E+12 4.45313+06
nd-147 2,00262-05  2.4754E-13 :.0141=+12 2.0082E+(06
Np-~23¢ 2.3357E-~04 1.00€€2-12 2.5369z+12 2.3431E+0?7
Pu-238 5.0178E-08 2.93108-12 7.4164E+12 5.0336E+03
Pu-23% 5.32B6E-09 8.572%E-11 - 2.1601E+1¢ 5.34552+02
Pu-24¢ 8.5702E-05 3.76:1E-11 9.4374E~13 8.5973E+02
2u-241 2.1137E-06 2.0512E-11 5.1272E+13 2.1204E+QS
An-241 7.00%1E-09 2.04228-12 5.,1030E+i2 7.03i2E-Q2
Cm~-242 1.8357E-06 5.5388E-13 1.3783E+12 1.8415E+05
Cm-244 © 1.0758E-07 1,.3298E-12 3.2820E+12 1.0792E+04
Kr-83m 1.00892+03 S.07712-08 3.€837Z+417 1.0:23E+14
Xe-133m 5.3724E+02 1.2585E-06 5.6984£+18 5.3894E-+13
Xe-135a 4.6475E-03 5.2054E-08 2.3220E+17 4.6687E+14

SSES Condenser/Turbine Transport Group Inventory:

Time (h) = 0,0010 Atmosphere Sunp

Noble gases (atoms) 2.474%E+21 0.CC00E+00

Elenentel I {atoms) 3.7722E+18 0.CO090E=DO

Organic I {atoms) 1,18667E+17 (C.0C00E+CO

Aerosols (kg) 1.8942E-06 0.0000=+00

vose Effective (Ci/cc) I-131 {Thyrecid} 3.9692E-0S
Dose Effective (Cifcc) I-131 (ICRP2 Thyroid) 5.0855E-05
Total I (Ci) 7.00392+02

SSES Condenser/Turbine to Environs - 24 hr Release Transport Group Inventory:
Time (h) = 0.0010 Leakage Transport

Noble gases (atcms) 6.2497E+17
Zlerental 1 (atoms) £.5258E+14
Organic I (atoms) 2.9461E+13
Aerosols (kg) 4.7833E-10
betailec model information at time (H) = 1.0000

EAB - CRDA Doses:

Time th) = 1.0000 Whcle Body  Thyroid TEDE

Celta dose (rem) 1.05S01E+00 :.3878E+01 1,4898E+0C

Accunulated dose {zem; 1.0509E<-C0C 1.3587E201 1,4S%0SE+00

1LP?Z - CRDA Doses:

Time (h) = 21,0000 Whoie Body Thyroid TEDE ‘ i
Delta dose (rem)’ 6.19952~02 8.1532E-01 6.7952E-02 o
Accunuiated dose (rem} &6.2041E-02 8.1984=-01 8.8015e-02. !
CRDA @ CR Dcses: .

Time th) = 1.C000 Wwhole Body Thyroid TEDE ;
Celta dcse (ren) . 3.9141E-02 7.5821E+00 ‘2.78515-01:
Accumulated dose (rem) 3.S141E-C2 7.5621E+00 2.7851E~01°
SSES Condenser/Turbine Compartment Nuclide Inventory:

Time (h) = 1.0000 ci kg ARtoms ' Decay

Co-58 4,9269E-07 1.5494E-14 1.6088E+11 8.3236E+07
Co-50 2.6522E-07 2.3463E-13 2.354%E+12 4 _47S7E+07
Kr-§5 6.8518E+01 1.7541E-04 1.2427E+21 1.1622E+16
Kr-85m 1.0662E~03 1.298CE-07 9.1963E+17 1.9638E~17
Kr-87 1.44€0E4+03 5.1048E-08 3.5335E+17 3.3204T+:7
T8 \uj; = 1.vuuy T ALIFTAT 2 474 AT Y 4RBRT e £ DELRYTT
-Co-58 4.9269E-07 1.54942-14 1.6088E+11 8.3236E+07

R:-68 2.7177E+03 2.2675E-07 1.9532B+18 35.2313E+17
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Rb-86 1,1422E-03 1.4037E-31 $.82S6E+13 :.93088+12
Sr-£% 6.8332E-04 2.3521E-11 1.5%9:5E<14 1.1545E+11
Sr-96 8.714CE-G5 £.3882E-10 4.27452+:5 1.47i8E-10
Sr-%i . 8.30052-04 2.23472-3i3 1,478%E+12 1.4237E+11
Sr-%2 7.162€E-04 5.6985E-14 3.7301E+11 :.3932B+1:Z
Y-S0 3.1784E-06 5.£420E-15 3.9091E-10 4.4S5S35E+0f
Y-91 2.248€E-05 G.1608E-13 6.06242+12 3.7784E-(CY
Y-82 Z.E509%E-04 1,.7187E~-314 1.1231E41:  1,.45143+10
Y-23 - 1.6621E-05 4.98:5E~15 3,226CE+10 2.9142E+09
2z=-%5 : 3.1%82E~65 1.4878E-12 65.43125+12 5,3998E+(CY
2r-%7 3.03692-05 1.5885E-14 9.8627z+i0 5.2449E+0¢
NE-¢5 3.1%76E-05 8.1773E-12 5.1837E+12 5.40CG7E+0%
Mo-5C 1.6623E-04 3.4659E-13 2.1083E~12 2.8237E-10
Tc-%5nm 1.4€77E~04 2.8292E-14 1.72102+21 2.4996E+:i0
Ru-103 1.4307E~G4 4.4329=-12 Z2.S5918E+13 Z.4274E+10
Ru-105 8.4617E~05 1.258BE-14 7.2197E<10 1.5568E+10
R2-108 5.69%7E-05 1.7036E-11 ©.6788=Z+23 $§.6274=+0¢
Rh-105 9.2197E-05 1.0%23E-13 6.2648E+11 1.5562E+10
Sb-127 1.5535E-04 5.8:732-13 2,7585E+12 2.6346E+10
Sb-12¢ 4.9265E-94 §.7608E-14 4.0898E+11 9.C858E-10.
Te-127 1.5512E~04 5.B778E-14 2.7872Z431 2.6110E+10
Te~127m 2.6468E-05 2.60€60=~12 1.33C€E+13 4.4705E+09
Te~129 5.2414E-04 2.5028E-14 1.1684E+11 §.8€14E+10
Te-129%m 1.1085E-04 3.6796BE-12 1.7177E+13 1.8721E+10
Te-131m 3.4988E-04 4.3877E-13 2.01798+412 5.9840E+10
Te-132 . 2.5435E-03 8.37822-12 3.8223E+13 £.3168E+11
I-131 4.7816E401 3.8569E-07 1.773CE+18 8.0920E+15%
z-132 $.2118E+01 S5.0492E-09 2.3035E+16 1.040iE+16
I-132 9.6508E+01 8.5194E-08 3.8575E+17 :.65%8E+14
1-134 4.9935e-01 1.87192-0% 8.4124E+15 1,3271E+16
I-135 8.52792+01 2.4283E-08 1.0832E+17 1.5252E+16
Xe-133 9.8112E+03 5.241i6E-05 2.37332+420 1.6619E+18
Xe~-335 - 3.1008E+03 1.21422-06 5.4165E+18 5.4017E+17
Cs-134 1.2119=-01 5.3671E-08 4.2097E-17 2.C471E+13
Cs-136 3.86138-02 3.268SE-10 2.3329T+415 6.52873+12
Cs-:37 $.1218E~-02 :1.0487E-06 4,6098E+18 1.5407E+13
Ba-13% 7.8484E-04 4.7982E-i4 2.07BBE-11 1.7584E-11
3a-140 1.3001E-03 1.775%E-11 7.6392E+13 2.1987E8+11:
La-140 5.642%E-05 1.0152E-13 4.3670E+11 7.36%S7E+09°
La-241 2,4835E-05 4.3914=-15 1.8756E+10 4.6Z08E+09 .
La-142 1.85123-05 1.2931E-15 5.4842E:09% 4.02i3E+0¢
Ce-141 i.1972E~05 4.2016E-13 1.7%452+12 2.02072+09
Ce-143 1.0870E-05 1.6368E-14 &.8930E+10 :.8569E+09
Ce-124 1.0054E-05 3.1521E-3i2 1.3182e~13 1.6S82E+0%
‘Pr-143 2.8770E-05 3.9754E-13 1.6742E+12 4.5244E40%
Nd-147 1.2060E-05 1.4808E~13 6.1072B+11 2.03%9E+09
¥p-23% 1.3931E-04 &.0051E-13 1.5131E<12 2.3€88E+10
Bu-238 3.02%92-98 1.76%2E~12 4.4782E+12 5.1175E+06
Pu-239 3.2279E-09 5.2772E-1% 1.3045Z+14 5.4348E+05 .
Pu-240 S5.1748E-09 2.2710E-11 5.6584E+13 8.7404E+0S
Pu-241 1.2763E-06 1.2389%9E-3i1 23,055SE<13 2.1557E-08
Am-241 4.2324E-09 1.2332E-12 3.0814Z+12 7.14834E+05 '
cm-242 . 1.1082E-06 3.343BE-13 8.320%E+1) 1,8720E+0&
Cn-244 6.4550E-08 £.0294E-13 1.98i7E+12 1.,0972E+07
Xz-83m 4.23132402 2.12923E-08 1.54495+17 8.7547Z+16
Xe-133m 3.2038E+62 7.5050E-07 3.3982E+18 5.4480E+1€ -
Xe-135m 2.0964E+02 2.3480%-09 1.0474E+1€ 1.8388E+17
SSES Concenser/Turbine Transport Group Inventory:
Time (h) = 1.0000 Atmosphere Stmp
Noble gases (atoms) 1.4518E+21 0.COQO0E+00
Elemental I (atoms) 2,2295E+18 0.0000E+00

zganic I (atoms) 6.8957E+16 0.0000E+00
Aerosols (kg) 1.1437e-6€ 0.0000=+00
Dose Effective (Ci/cc) I-131 (Thyroid) © 2.3558E-0S
Dose Effective (Ci/cc} I-131 (ICRP2 Thyroid) 2.9468=-05
Tetal I (Ci) 3.31656E+02

SSES Condenser/Turbine o Environs - 24 hr Release Transport Group Ipqen;o
Tine (%) = 1.0000 Lieakage Transpo:t A

Noble' gases (atoms) S.80455420
Elemental I (atoms} 1.4B20E+18
rganic I (atoms) 4.5834E~1€
hexcsols {(kg) 7.5094E~-07

Detailed model information at time (H) = 2.0000
R e R Y L L ] AR AYL RV ISR T

Elemental I (atoms) 1.4B20E+18

Nvrranis~ T Tarmame) a rnaanrn. .y



EC-RADN-1127
EAB - CROA Doses:

Tire (k) = 2.C000
Celta cdose (zem)
Accum:lated cose (rem}

LPZ - CRDA Doses:

Time (h) = 2.0000
Delta dose {rem)
Accumulated decse (rem)

CRDA @ CR Doses:

Time (k) = 2.0300
Celta dose {(rem)
Accumulated dose (rem)

SSES Condenser/Turbine

Time (h) = 2.000C
Co-58
Co-69
Kr-85
Kr-65m
Kr-87
Kr-58
Rb-8¢€
Sr-€%
Sz-%0
Sr~21
Sr-92
¥-90
Y-g1
Y-92
Y-93
2x-95
2r-97
Wb~-9%
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-10€
Rh-105
Sb-127
Sb-12%9
Te-127
Te-12Tm
Te-12%
Te-129m
Te~131nm
Te-132
1-131
I-132
1-133
1-134
i-i35
Re-333
Xe-135
Cs-134
Cs=136
Cs=-137
Ba-13¢%
Ba-140
La-340
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
NE-147
Np-23%
Pu-238
Pu-239
Pu-240
pPu-124%L
NE-147
'a 238

Whoie Body
4,6432E-01
1.5352E4+00

Whole Body
2.7412E-02
8.5453E-02

®hole Sody
5.1467£-02
9.0826E-02

Compartmenc

ci
2,9722£-07
1.6006E-07
4.1533e-C1
$.5226E+02
5.0596E+02
1.2850=403
6.8825E-04
4.12152-04
5.2589E-05
4.5448E-04
3.3471E-04
Z2.4643E-0€
1.36498-05
1.5013E-04
©.3656E-06
1.9280E-05
1.7591E~05
1.92%8E~05
9.5273E-05
8.9622e-05
8,6279E-05
4.3686=-05
3.43%5E-05
5.54B0=~05
9.3055E-05
2.5324E-04
9.3543E-05
1.5974E-05
2.91422-04
6.6892E-05
2.0633E-04
1,5215eE-03
2.8754E+01
2.3270E+01
5.6334E+01
1.36682+01
§.6343E+401
5.8500E+02
1.7406E+03
7.313%E-02
2.3252E-02

.5.5050E-02

2.864€E~04
7.8286E-C4
4.6860E-05
1.2564€E-05
7.1262E-06
7.2308E-06
6.4235E-06
6.0668E-06
i.6135E-05
7.2592E-06
8.3052E-05
1.8286E~0§
1.9423E-09
3.1230E-09
1.9233E-03
7.2592E-06

*.1023£~07

Attachment 5

Thyroid
8.2480E+00
2.2135E-C1

Thyroid
4.8693E-01
1.3068E+00

Thyroid
1.2705E+0%
2.0267E+01

TEDE
7.2452E-01
2.21848+00

TEDZ
4.2773E-Q2
1.307¢E-01

TEDE
4.52232-01
7.3074E-01

Nuclide Inventory:

kg
9,.3472E-15
1.41€0E~13
1.0586E-04
6.7107E~C8
1.7862E-08
1.02¢7E-07
B8.4565E-12
1.4187E-12
3.8553E~-10
1.2538E-13
2.6625%E-14
4.52%5E-15
5.5657E-11
1.56028-14
2.8072E-1S
8.9748E-13
9,2020E-1S
4.9350E-13
2.06%8E-13
1.7044E~-14
2.86733=-12
6.498¢E~15
1.0261E~11
6.5730E-14
3.4845E-12
4.5034E-14
3.5445E-14
1.6935E~12
1.3916E~-14
2,2204z-12
2.5875E-13
5.0116E~22
2.3193E-07
2.2544E-0%
4.97302-08
$.1236E-10
1.315¢2-08
3.1467E-05
6.8158E-07
5.6529E-08
3.172€6E-10
6.32¢0E-07
1.75123E-14
1.0694E~-11
§.4306E~14
2.2217E-15
4,9781E-16
2.5377E-13
9.6728E-15
1.90Z1E-12
2.3961E-13
8.5732E-14
3.5800E-13
1.0€81E-12
3.124¢SE-11
1.3705e-11
2.3%%1E-13
8.9732E-14
7.87T710E~1L2

Azoms
9.7051E+10
1.4212E+12
7.5001E+20
4.7544E+27
1.2364E+17
7.0127E+17
5.9230E+13
9.5993E~13
2.57STE+LS
8.2971E+11
1.74312+11
3.0308E+10
3.6833T+12
1.0213E+11
1.8178E+10
5.6BC2E+12
5.7130E+20
3,1284E+12
1.2591E+12
1.03€8E+11
1.5630E+13
3.7274E410
5.5408E+13
3.769%E+11
1.6523E+12
2.1023E+11
1.6807E+11
8.0302E+12
6.49632+10
1.0366E+13
1.1895=E+22
2.2B84E+13
1.06€62E+18

11,0285E+18€

2.2517E+17
2.30262+15
5.8B66E+1¢€
1.42482420
3.04C4E+18
2.5405E+17
1.4048E+15
2.7520E+18
7.98742+410
£.5998E+13
3.6264E+11
$.4889E+09
2.11312E+0%
1.0839E+12
4.073SE+10
7.9948E+12
1.0021E+12
3.6761C+11
€.0205E+11
2.70275412
7.8739E+13
3.4390E+13
1.00%1E=12
3.6761E+11
f.Ep8ep+l s

Decay
1,334€2+08
7.1835E+407
1.8640C+16
2.97%4E+17
4.48275+17
7.7352E+17
3.0946E+11
1.851iE+}11
2.3€03E-10
2,22272+11
. 2.0444E+11
§.0704E+08
6.0753E+09
3.5026E+10
4.5587E+09%
8.6580E+0¢%
8.28392+09
.8.660%E+DY
4.5105=2+10
4.0068E+10
3.8757E+10
2.3608E+10
1.5438E+10
2.4844E+10
4.2132E+10
1.3758=+11
4.1864E+-10
7.1692E+09
1.3850E+11
3.0023E+10
9.513%E+10
6.8997E~11
1.2959E+16
1.5087E%16
2.6289E+16
1.€905E+16
2.3543E+16
2.€538E+413
8.4611E+17
3.282EE+13
1.0463E~13
2.4708E+13
2.4004E+11
3.52298+11
1.400SE+10
€.3593E+0¢%
5.56S8E+09
3.2417E-0%
2.95468+09
2.7232E+0%
7.2522E+09
3.2681E+0%
3.78132+10
B.2065E+06
8,7160E+05
1.4017E+406
7.2%22E+0%
3.2681E+09
3.457UE+0B



EC-RADN-1127

Am-241
Cm-242
Cm-24¢
Kr=-83m
Xe-133m
Xe-235m:

SSES Condenser/Turkbine
Time (h) = 2,0C00
Nokble gases {atenms)
Slemental I (atcms}
Orceric I (atems)
hezosols (kg)

Dose Effect:ve (Ci/cc)
Dose Effective {Ci/cc)
Tetal I (Ci)

SSES Condenser/Turbine to Envizons - 24 hr Release Transport Group Inventory:
2.0000 _eakage Transport

Tirme (h) =

Nobie gases {atons) -
Elemental I (atoms)
Organic I (atons)
Rerosols (kg¢)

Detailed mocel information at time (4) =

EA3 - CRDA Doses:

Time (h) = 8.0000
Delta dose (zem)
Accumulated dose (rem}

LPZ - CRDA Doses:

Time (h) = 8.0000
Delta dose (rem)
Accumulazed dose (rem)

CRDA & CR Doses:

Time (h) = 8.0000
Delta dose (rem)
Accurulated dose (rem)
SSES Concdenser/Turbine
Time (h) = €.0000
Co-58
Co-60
Kr-85%
RKr-85m
Kr-87
Xz-88
Rk-86
Sr-8%
Sr-50
gr-§i1
Sr-¢2
Y-20
Y-51
Y-22
¥-93
Zr-95
2r-87
Kb-95
Mo-59
TCc-9%m
Ru-1C3
Ru-105
Ru-~106
Rh-105
Sh-127
Sb-129
Te~327
Te-3127m
Te-129
Te-12%n
Sb-127
Sh-129

Attachment 5

1,8558E+12
5.6208E+21
1.:1660=2+12
6.4737E+1€
2.0255E+18
8.196%E+14

2.5544E-09
6.8870E-C7
3.5203E-08
1.77302+02
1.905<5+02
1.6406E+0%

7.4428E-13
2.0176E~13
4.8458E-13
8,922235-0¢
4,¢733E-07
1.8375E-10

Frensport Group Invencory:
tmospheze Suxp

§.9892E+20 0.0900E<00
1.32i%E+18 0.C0J30E+0C
4.08385Z+:6 0.0609z+00C
§.90242~07 C.000C0E+GD
1-131 {Thyroid)

I-131 {ICRP2 Thyroid)

1.39¢3E-CS
1.7212E-05
1.6837E+02

1.571€=+2}
2.35%4E+18
7.2972E+1¢
1.2044E-06
8.0000
whole Bedy Thyrzoid TEDE
4.1756E-01 1.1S67E4+0:1 7.8062E-01
1.93282400 3.3702E+01 2.%96CE+00
Whoie Body  Thyroid TECE
2.4651E-02 ©.8285E-01 4.6085£-02
1.1410E-01 1.S896E+00 1.7687=-01
whole Body Thyroig TEDE
7.2122E-02 2.8325E+01 $.6094E-01
1.6275E-01 4.8552E401 1.6917E-00

Compartment Huclide Inventory:

Atoms
4.677€2409
6.8660E+10
3.6238E-15
5.0787E+15
2.2655E+14
7.8342E+15
Z.8353E+12
4.6221E+12
1.2464E+14
2.5876E+10
1.8152E+0%
3.3394E409
1.8339E+1:
4.5095E+09
5.8183E+08
2.7413E+11
2.1581E+09
1.5114E+11
5.7118E+10
4.87622+09
7.51862+11
7.0582E+08
2.8207E+12
1.72:8E+10
7.63192+10
3.8788E+09
8.0251E+05
3.8800E+11
1.6028E+09
4.9%538+11
7.63195+10
2.8788E+08

ci g
1.4325E-08 4.50S1E-:
7.7326E-0%  6.84072-15
2.00672400 5.2149E-08
1.0545E+01 1.2814E-0S%
9.2871E-01 3.2787E-11
1.4355E<C1 1.1448E-09
3.2946E-05 4.0450E-13
1.98452-05 6.830SE-13
2.5408E-0€ 1.8627E-11
1.4174E-05 3.91002-15
3.9856E-06 2.7731E-16
2.7152E-07 4.9907E-16
6.7961E-07 2.77i2E-14
7.2176E-C6 7.5008=-16
2.5978E-07 8.9852E~17
5.29032-07 4.3245E-14
6.6452E-07 3.4761E-16
9.3232E-07 2.3842E-14
4.5035E-06 §.3899E-15
4.21515-06 8.0161E-16
4.1503E~06 1.2860E-13
8.2724E-07 1.2306E-16
1.661CE-0€ 4.96492-13
2.533%8-06 3.0021E-15
4,29825-06 1.€09SE-14
4.€723E-06 ©.3097E-16
4.4664E-06 1.6924E-15
7.7i62E-07 8.1825E-14
7.1903E-06 2.4334E-16
3.2242E-06 1.0701E-13
4.29825-06 1.6095E-14
4 £7723R-066 8.3082E-18

1.1464E+0€
3.60195+08
1.75G5E+07
1.2424E417
8.6561E-16
1.92812417

Decay
2.0615g-C8
1.1101E+08
2.88055+:6
4.0456E+17
5.1071E+17
9.9378BE+17
4.774¢ec+i1
2.8588E+11
3.6474E+10
3.2120E+11

2.60588+11 -

1.€226E+09
9.4463E+09
7.6905E+10
€.60512408

1.3373E+10 -

1.231CE+10
1.3383E+10
6.8579z+10
6.1755E+10
5.2646E+10
3.2026E+10
2.38558+10
3.6357E+10
©.4€23E+10
1.8608E-11
6.4617E+10
1.1079E+10
1.9772E+11
4 .6385E+410
©€.4€23E+10
1.8508E+13
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Te-i31lm
Te-132
I-13:
I-132
Z-133
I-134
I-135
Xe-133
Xe~-135
Cs-134
Cs-136
Cs-137
Ba-13¢
ga-14C
La-140
La-141
La-142
Ce-14:
Ce-143
Ce-144
Pr-143
Rd-147
Np-239
Pu-238
Pu-23¢
Pu-240
Pu-241
Am-241
Cm-242
Cn-244
Kr-83m
Xe-133n
Xe-135m

SSES Condeaser/Turbine
Time (h)} = 8.0000
Hoble gases (atoms)
Elemental I (atoms)
Ozganic I (atcms)
herosols (kgl

Dose Effective (Ci/cc)
Dose Effective {Ci/cc)
Total = {Ci)

SSES Condenser/Turkine to Environs - 24 hr Release Transpert Group lnventory:

Attachment 5

8.6784E~06 1.0883E-14 5.C031E+10
6.9704E~05 2.2960E-13 1.0475E+1z
1.35962+09 1.0GS67E-08 5.041654+:16
1.843%2-01 :.7863Z-:1 8.31496E+12
2.2286E-00 1.9673T-0¢ 8.%077E~15
5.7480%-03 2.1547E-13 9.6B34E+1:
1.1535E400 3.3985E-10 1.5i6024+15
2.7570E<02 1.67295-06 6.665iE+18
5.3830E-01 2.2072E-08 5.4C30E+16
3.53292-03 2.7306E-0% 1.2272E+16
1.10878-03 1.5127E-1: 6.6983E+13
Z.6598E-03 3.0S76E-08 1.3441Z+17
6.7723E-07 4.1403E-17 1.7$3BE+08
3.7313E-05  5.0968E~13 2.1524E~12
5.73072-0€ 1.C3:0E-14 4.43S0E+10
2.1069E-07 3.7255E-17 -1.591ZE+08
2.3194E-08 1.62025-18 6.E713Z+06
3.4950E-07 1.22665-14 . 5,2388E+10
2.7361E-G? 4.1201E-16 1.7351E+0%
2.9294E-07 &.1846E-14 3.8410E+1:
7.73392-07 1.1485E-14 +£.8367E+10
3.4524E-07 4.267€E-15 - 1,7483E+10
3.7280E~06 1.6C70E~14 4.0491E<10
8.8368E-10 S5.1618E-14 1.3061E+11
5.3621E-11 1.5110E-12 3.8074E+12

. 1.508SE~1C 6.€2198-13 1.6616Z+12

3.7213E-08 3.6124E-13 ¢©.0268E+il
1.234€2-10 3.5971E-14 8.9885E-10
3.2274E-08 5.737%9E-15 2.4233E+10
1.8941E-0¢ 2.3412E-14 S5.7783E+10
9.5981E-01 4.83002-: 3.50442+14
8.5619E+00 2.00562-08 £.08145+ié
2.12353-01 2.3784E-12 1.06iGE-13

Transport Gzoup inventory:
Atmosphere - Sunp
4.3110E+1% 0.0000E+00
5.9094z+16 0.000CE+00
1.8277E+i5 0.0000E+00
3.3348E-08 0.0000E+QC

1-131 (Thyroid) 6.23742-07
I-131 (iCRP2 Thyroid)  7.2796E-07
: 4.5738E+00

Time (h) = 8.0000 Lleakage Transport

Noble gases (atoms)
Elemental I (atcms)

Organic I {atoms)
Rerosols tkg)

2.4252E+21
3.5886E+18
1.1099E+17
1.8613E-06

Detailed model information at time (H) = 24.000C

EAB ~ CRDA Doses:

Tine th) = 24.0000
Delta cdose {rem)
‘Accumulated dose (rem)

LPZ -~ CRDA Doses:
Tire (k) = 24.0000
Delta dose (rem)
Accumulated dose (rem}
CRDR & CR Doses:

Time (h) = 24.0000
Celta dese (ren)
Accumulated dose {rem)
SSES Condensexr/Turbine
Time (h) = 24.0000

Co-58
Co-60

' SSES Condensex/Turbine

Rr-py

Whole Body  Thyroid | TEDE
6.3612E~03 2.7902=-01 - i.5655E-02

.43%4E+11
.036%E~12
.©954E416
.B764E+18
.9342E+:6
L822458438
.31575+16
.0BB6E~18
L2242E+18

[T, I N N IR R TV S S Y

1.€1322+13
3.8180E+13
2.7686E+11
5.4316E+1:
3.03662+10
2.3137£+05
6.535%E~09
5.C123E+0¢
.4730E+06
.2077E20%
.1192E+10
.036SE+03
.7728E+10
.26825+07
.3473£406
.1660E+0¢€
.341°%E+08
. T7726E+0€
.637SE+08
71902407
1.5057E+17
1.3274E~17

D) =N L b DR e O e

'1,8465E+17

1.9397E+00 3.3983E+01 3.0117£+00

- whole Body Thyroic TEDE

2.9354E-C4 1.17€6E-02 6.6015E-04
1.14432-01 2.00i4E-C0 1.7753E~01

%hole Body Thyroid TEZDE
1.26188-03 1.300%£+00 4.1807E-02
1,6401E~01 4.9893E+01 1.7335E+CC

Compartment Nuclide Inventory:

Ci kg Atoms
£.4073E-12 1.3860E-19 1.4391E-06
2.3940E-12 2.117SB-18 2.1257E407
S, AemAe na v OO~ AL T tTAYIPLIR
Compartment Nuclide Inventory:

V. 2133~ VY L2008 VF ascdeciniiv

Decay
2.0%77E+08
1.1296E-08

2 CITITF4TR

LA P YY)

.072€E+13 -
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‘Xr-85m 2.7470E-04 3.33802-34 2,3849E+11 4.0E82E+17
Kx~87 4.6908E-0E 1.65602Z-:18 1,1463E+07 5.1083E-17
Xr-88 | £.95272-C% 7.136¢7E-15 4.885CE+10 ¢€.9623E-17
Rb-E6 9.55285-09 1.2232E-16 8.5654E-08 4.85755+11
Sz-8¢ _ £.08952-09 2.0%61E~16 1.4153E-CS 2.9088T+11
Sr-%0 7.8679E-10 5.7680E-15 3.8595E+10 3.7.15E+10
Sr-$1 . 1.3656Z-09 3.7678E-19 2.48342+06 3,3435E+11

- Y-9C 1.863%E-10 3.6098E-1% 2.41S4E+06 1.T702CE~CS
¥-91 2.17358-10 E€.8625E-18 §.8652E407 .6193E~0%
Y-92 - 1.98502-10 2.0629E-20 1.3503E+05 7.B8269E-10
v-¢3 3.0561E-11 6.2800E-21 6.00$2E+0¢ 6.6761E+09
2r-55 2.8362E-10 1.3255Z-17 6.4280E+07 1.3607Z+10
2r-97 1.0876E-10 5.58472-20 3.4672E+05 - 1,2465Z+10
No-55 2.8665E-10 7.3817E-18 4.6793E<07 :.3619Z+10
Mo-59 . 1.178%E-09 2.4580EB-1€ 1.4352E<Q7 7.00%4Z+10
?c-95n 1.1814E-09 2.2467E-1% 1.3667=+06 §.2757E+10
Rg=-103 i.2702E-09 3.5357E-17 2,.3C115+08 €.0852E+10
Ru-105 2.16742-31 3.1350E-21 1.7%805+04 2,2i87E+10
Ru-106 5.13738-20 1.5356E-1§ 8.7239E+38 2.4274E+10
Rh-135 . £,9741E-1C 7.C778E-1% £.05945+06 3.89B0E+10
Sb-127 1.1805E-09 4.4204E-18 2.0961E+07 6.56%2E-10
$h-129 1.1205B-10 1.97472-20 §.2186E+04 1.8699E~11
Te-127 1.3380E-09 4.99%402-1¢ 2.3€81E+06 6.5732E~1C
Te-127n 2.3695E~10 2.5333E-i7 1.2012E-08 1.1273S+10
Te-126 1.0088E-09 4.8172E-20 2.2488E-05 1.99202+11
Te-12%m 9.8636E-10 3.2742E-17 1.5285E+08 4,71SGE+10
Te-131m 1.8565E-09 2.3287E-18 1.0705Z+07 1.4584E+11
Te-132 1.8731E-08 6.159%E-17 2.814EZ+08 1.0742E~12
I-131 3.9752E8-04  3.2065E-12 :.4740E+13 2.0295E-16
1-132 4.81802-07 4.6677E-17 2.1255E+08 1.8794E+16
1-133 _ 4.049922-04 3.5744Z-12 1.6185E+12 3,987iE+i€
i-135 6.9033E-05 1.9657%-14 8,76B7E+10 3.34082+16
Xe-133 . 7.8422E-02 4.1896Z-310 1.8%70E-15 ¢.1575Z+18
Xe-135 £.0315E-03 1.9703E-32 8.789CE<12 1.2361E+1g
Cs-134 1.0934E-06 8.4507E-13 3.7678E-12 5.1€1BE+13
Cs-136 3.3343E-Q7 4.5220E-15 2.0024E+10 1.6411E+13
Cs-137 8.2361E-07 ©.4688E-12 4.16225+33 3,8852E+13
Ba-140 1.1143E-08 1.5221E-16 6.54742408 5.5254E-11
La-140 4.0945E~-09 7.3€64E-12 3,168T7E+07 3.2050E+10
Ce-141 1.0701E-10 3.7555E-18 1.6040E+07 5.1004E+0%
Ce-143 €.0544E-11 5.11705-20 3.8394E+05 4,5394E+09
Ce-144 5.05695-11 2.8396E-17 1.1875E<08 4.2B1€2+09
Pr-143 2.338EE-10 3.4732E~-18 1.4627E+07 1.1387E+10
Nd-147 1.0251E~10 1.2671E-18 5.1909E+06 5.1236E+0%

. Np-23% 9.4878E-10 4.08S7E-18 1,0305E+07 5,8647E+10
Pu-238 2.7379E-13 1.59¢3E-17 4.046£2+)7 1,2905E~07
Pu-23% 2.9140E-14 4.6681E-1€ 1.1813E+40% 1.3708E-06
Pu-240 4.6727E~14 2.0506E-1¢ 5.1454E+408 2.2041Z+06
Pu-241 3.1523E~11 1.1186E-16 2,7951E+08 5,4359E+08
An-241 3.8265E-14 1.1148E-17 2.785%E+07 1.50282+06
cm-242 9.96612-12 3.0070S-18 7,4BZSE+06 &.7194E+08
Cm-244 5S.8650E-13 7.2455Z-18 1.7892E-07 2.7668E+07
Xr-83n 8.6715E-07 4.3637E-17 3.1661E-08 1,5071E+17
Xe-133m 2.171€E-03 5.0869E-12 2.3033S+313 1,3485E+17
Ye-135n 3.1541E-05 3.5327E-16 1.57592+0% 1.948%E+17

SSES Condenser/Turbine Tramnspor:z Group Inventory:

Time () = 24.0000" Atmosphere Sump

Noble gases {(atoms) 1.3150E+16 0.0000E+0Q

Elemental I {atoms) 1.59538+13 0.0000E+00

Organic I {atoms) 4.9340E+11 .0000z+00

Aerosols (ka) 1.0326E-21 0.8000=+00

Dose Effective (Ci/cc) I-131 (Thyzoid) 1.6489E-10
Dose Effective (Ci/cc) I-131 (ICRP22 Thyroid} 1.8064E-10
Total I (Ci) 8.71952-04

SSES Condenser/Turbine ¢ Envircns ~ 24 hr Release Transpor: Group Inventory:
Time th) = 24.0000 Leakage Traasport

Noble gases (atoms) 2.4682E+21
Elemental I (atoms) 3.6465E+18
Organic I (atoms) 1.1278E+17
Aerosals (kg) :.894€E-06

Detailed model information at time (&) = 56.0000

EARB - CRDA Coses:

cmyrrerm e o e e mene i e

Aerosols (kg) 32.8946E-06




EC-RADN-1127

Tine {h} = 96.00C0
Celta dcze (rem;
Accumulated dose (rem)

LPZ - CRDA Doses:

Time (h} = $€.0000
Deita dose (ren)
Accumnulated dose (rem)

CRDA @ CR Doses:

Time (h) = ¢6.0G300
Celta cdose (rem)
Accumilated dose (rem)

SSES Concenser/Tirbine

Time (2) = 96.0000
Co-58
Co-60
Xz-85
{z-85m
Rb-86
Sr-89
SI-%0
Sr~21
¥-90
Y-91
2r-55%
Zz=-57
Nb-¢5
Mo-9%
Tc~-99m
Re-103
Ru-106
Rh-~105
Sb-127
Te-127
Te-127m
Te-129%
Te-12%m
Te-131m
Te-132
I-131
I-132
I-133
I-135
Xe-133
Xe~235
Cs-134
Cs~136
Cs-13?
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm~242
Cr-244 .
Xe-133m
Xe-135m

SSES Condenser/Turbine
Tixze ¢(h) = 96.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

.Doss Effective, {Lileny
-Time (h) = 96.0000

“hole Bocy
G.COCOE+00
1,8397E+G0

Whole Eocdy
C.COOCE+CO
1.3440E-01

#whole 3cdy
2.152:2-08

1.64012-01

Ccmpartment

Ct
4.27¢7E~12
2.3914E-12
6.2106E-04
3.9862E-0¢
8.9032E-09
5.843%E-09
7.8654E~10
7.14332-12
5.1836z2-:0
2.1351E-10
2.764%E-10
5.5708E~12
2.88052-30
$.5345E-10

 5.6742E-10

1.2047e-C5
5.1084Z-1C
1.4840E-10
6.8784E-10
8.%277E-10
2.3754E-10
8.01832-10
$.272¢E-10
3.5182E-10

. 9.85472-05

3.06%32-94
1.1810E-G8
3.6757E-05
3.6313E-08
$.32552-02
2.1464E-05
1.0504E-06
2.8278E-07
8.23462-07
9.4631E-09
8.4320E-09
1.003%E-10
1.3344E-11
€.9209E~-11
2.0499E-10
8.4820E-11
3.9236E-10
2.74412-13

.2.5289E-14

4.6727E-14
1.1518E~11
3.841¢&=-14

- 9.83%6E-12

5.8632E-13
9.8145E-04
1.65912-08

Attachment §

Thyroid
0.96092-€0
3.398iE+401

Thyroig
0.00C0E+IC
2.C014E+00

Thyroid
6.4937E-05
4.,9893e-C1

ZDE
G.00C0=+5C
3.C1:i7E409

TEDE
0.CO00CE+GO
"1.7753E-C1

TEDE
2.0301E-06
1,7335E+00

Nuclice Inventory:

ko
.3456g-1¢%
.1156E-18
1.5830E-05 -
4.B473E-19
1.09422-16
2.0115E~16
5.7€68E~15
1.9706E-21
9.52752-19
€.70642-38
1.2670B-17
2.9141E-21
7.36€5E-18
1.15402-18
1.07¢1E-19
3,7327E-17
1.5269E-16
1.73442-1%
2.5757E-18
3.3825E-19
2.51638-17
3.6288=-20
3.0781E-17
4.4121E-19
3.25%2E-17
2.47572-12
1.1442E-18
3.2447E-14
1.0340E-17
2.€453E-10

[ SR

8.4051g-15 -

8.4274E-13
2.85%83E-15
$.4€79E-12
1.2928E-16
1.5170E-17
3.5234E-18
2.009¢E-20
2,81898-17
3.0442E-18
1.0485E-18
1.6313E-18
1.6029=-17
4.7121E-16
2.0506E-1%
1,1181E-16
1.1193E-17
2.968EE-18
7.2472E-18
2.0648E-12
1.8583=z-19

Atcoms
1.3975E-06
2.1234E+07
1.1215E+16
3.4343E+06
7.6621E+08
1.3611E+09
3.85BEE+10
1.3041E+04
6.37S1E+06
5.7617E~07
8.15852+07
1.8092E+04
4.6€27E+07
7.0194E<CE
6.5641E+05
2.1824E+08
8.6747E+0E
©.9477E+05
1.22132+407
1.6041E+0¢€
1.1341E+08
1.7874E+05
1.4370E+08
2.0282E+06
1.4865E+08
1.1381E+13
5.2200E+06
3.48922+11
4.6126E+07
1.2882E+15
3.74%4E+10
3.7874E+12
1.7085E+10
4.1614E+13
5.5614E+08
§.952552+07
1.5048E+07
8.4620E+04

"1.1786SE-08

1.2820E+07
4.2953E+06
4.2616E+05
4.0552E-07
1.18732+08
5.1455E+G8
2.7940E+0E
2,.796%E+07
7.38792+06
1,.7887E+07
9.3493E+12
8.2895E+05

Transport Group lnventory:

Atmosphere
1.2513E+16
1.1182E+13
3.4584E+11
1.0321E-11

Surp
0.0000E~00
0.0000E+00
0.0000E+00
0.0000E+00

Trd3LpdTh 6288l saveniund 2 NEET 0

Atmosphere

Surp

Yoblaurseceadetres) e, 1 251 Tidfiulufnncm An

4. AVIDETIY

Decay
2.0881c+08
1.1258E+08
2.9317E+16
4.C€62E+17
4.8584E+11
2.9094E4+11
3.7122E+10
3.2433E+11
1.7056E+09
G.6216Z+0%
1.3610E+10
1.2466E+10
1.3621E+10
7.0102E+10
6.2805E+10
6.0904E+10Q
2.427SE+10
3.8S83E+10
6.57012+10

.6.5742E+10

1.1276E+10
1.9%20E+11
4.72072+10
1.4585E+11
1.0743E=+12
2.0298BE+16
1.87942+:6
3.9872E+16
3.3408E+1€
4.1581E+18
1.23622+:8
5.1628E+13
1.6414E+13
3.8860E+13
5.5264E+11
3.2215E410
5.1014E+09
4.5397E+G9

4.28255+05

1.138SE+10
5.1245E+09
5,8653E~10
1.2208E+07
1.3711E+06
2.2045E+08
5.427CE~C8
1.8031E+06
4,7203E+08
2.7673E+07
1.3486E+17
1.2489E+17
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Attachment 5

Dose Effective (Ci/cc) ¥-131 (ICRPZ Thyroid)

Total I (Ci}

SSES Condenser/Turbine to Environs - 24 hr Release Transport Group Iaventory:

Time (h) =~ 96,0000 Leakage Transport

Nebie gases (atoms)
Elemental I (atcms!}
Ozganic I ({(atoms;
herosols (kg}

2.46825+21

3.€465E+18

1.1278E~-17

1.88462-06

petailed model information et time

EAB - CRDA Doses:

Time {h) = 720.0000
Deita dose {rem)
Accunulated dose (rem)

LPZ - CRDA Doses:

Time (hi = 720.0900
Delta dcse (renm)
Accunulated dose {(ren)

CRDA @ CR Doses:

Time (h)} = 72C.0000
Jelta dose (rem)
Accuma_ated dose (rem)

SSES Condenser/Tuzbine

Tirce (h) = 720.0000
Co-38 -
Co-£C
Xz-85
Rb-86
sr-3%
sr-50
v-50
Y-¢1
Zz-55
Nb-55
Mo-59
Ru-~103
Ru~106
Sb-127
Te~127
Te-127n
Te-12¢
Te~129m
Te-132
i~-i31
1-132
¥e-133
Cs-134
Cs-138
Cs-137
Ba-140
La-140
Ce=-141
Ce-144
Pr-143
Nd~-147
Pu-238
Pu-235
Pu-240
Pu-241
Am-241
Cm-242
Cm~-244
Xe~133m

SSES Condenser/Turbine
Time (h) = 720.0000
Noble gases {atoms)
EJ.‘!‘Q‘V‘ AT T {necnman
Xe~-133m

—hmMSLRL L {OLWLID

#hole Body
0.0000E+00
1.593972+00

whole Body
0.0000E+C0
1.1440E-01

Whole Body
6.12042-34
i.6401E-01

Compartnent

Ci
3.317¢E-12
2.36%i2-12
6.1821E-04
3.3893E-0¢
4.0859E~09
7.8531E-10
7.8%45E-10
1.56S3E-10
2.0861E-10
2.6709E-10
7.8882E-13
7.6141E-~10
4.8694E-10
€.3761E-12
2.1836E-10
2.0514E-10
4.6897E-10
5.4234E-10
3.9203E-11
3.2625E-05
4.8679¢32-11
1.7366E-03
1.0648E-06
7.1447E-08
8.2210E-07
2.3003E-098
2.6720E-09
5.7662E-11
8.4386=-11
5.4666E~13
1.6431E-11
2.7950E-13
2.93%4E-14
4.6731E-14
1.1479E~11
3.9725E-~14
E.BOE5E-12
5.84728-13
3.48S6E-07

1.1186E-10
3.4373E-04

(d} = 720.0000

Thyroid
0.0000E-CO
3.3581E+01

Thyroid
6.0000E+00
2.0014E+00

Thyroid
2.94655-30
4.9893E+01

TEDE
0.0000E+0C
3.01172+00

TEDE
0.0000=+00
1.7753E-01

TED=
$.1135e8-32
1.7335E+G0

Nuclide Inventory:

xg

1,0434E-15%
2.0559=-2

1.5757E-09
4.1654E-17
1.407g2-16
5.7571E-15
1.45i0E-18
€.3950E~18
9.71907E-18
6.83052-:8
1.6647E-21
2.3592E-17
1.4540E-%6
2.2876E-20
8.16045-20
2.1748E~17
2.2393E-20
1.8003E-17
1,2913E-19
2.63126E-13
4.5333E-21
$.277%E-12
8.2261E-13
9.7484E-16
9.4514E-12
3.1422E-17
4.80736-18
2.02378-18
2,6458=2-17
£.1181E-19
2.0321E-19
1.6326=-17
§.7220E-16
2.0508E-16
1.11438-16

‘1.1574E-17

2.6577E-18
7.2275E-18
§.1652E-16

Atons
1.0834E-06
2.1036E+07
1.1164E+}1¢€
2.9168E+08
$.5257£+08
3.6522E+10
9.7092E+96
4.2347E+07
6.1557E+07
4.32982+07
1.000SE+04
1.3794E+08
8.2604=408
1.1322E-C5
3.8695E+05

©1.0313E+0€

3i.0454E-05
8.40435+07
5.EC12E+05
1.2098E+12
2.0682E+04
4.2010E<13
3.6978E+i2
4.3164E+09
4.1546E+13
1,35162+08
2.0675E+07 -
£.6432E+06
1.10652408
3.418EE+06
§.320SE+05
4.13102+07
1.1916E-0%
5.1452E+08
2.7844E+08
2.8922E+07
6.6137E+06
1.7838E+07
3.6971E+0¢8

Transport Group Inventory:

tmosphere
1.1206E+16
3.33925+13
3.4856E-07

Ao ISILTLL

Sump
0.00002+00
7.2299E+18
§.1652E~1€

v . vuuustUy

1. /839E+0/
3.6971E8+0¢

Decay
2.1012z+08
1.131BE+C8
2.5365E+16
4.863iE+11

-2.93135E+11

3.7168E+10
1.7678E+0S

9.6368E+05

1.3630z+10
1.3645E+10
7.0108E+10
6.0c852+10
2.4321E+10
6.5713c410
6.5771E+10
1.1294E+10
1.9624E+11
4.,7267E+10
1.0744E+12
2.0309E+16
1.8794E-16
4.1594E+18
5.1718E+13
1.6427E+13
3.89282+13
5.5306E+11
3.2580E+10
5.1078E+09
4.2898E-02
1.139%E+10
5.1279E+09%
1.2931E~-07
1.3735E+0%
2.2084E+06
5.4465E+08
1.80€4E+06
4.7281E+08
2.7722E+07
1.34876+17

L. T'122E+07

1.3487E+17
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Orgcanic 1 {atoms) 3.82538+41iC (©.0600=+0C
nerosolis (kg) 1.0282z-11 C.0COOE+QOC
Dose Effective {Ci/cc) 1-131 (Thyroid) 1.1522=8~-11

Dose Tffective {Ci/cc) I-131 (ICRPZ Thyrcid} 1.2522e-:1
Total I (Ci} . 3.2625z-05

SSES Condensez/Turbine to Environs - 24 »r Release Transport Group Inventory:

Time (h; = 720.000C¢ ZLearzage Transport

Noble gases (atoms) 2.4682E+21

Elemental I (atoms) 3.€465E+1§

Organic I (atcas) 1.1278E4+17

Aerosols (xg) 1.8%4€z-06
837

FAEASEAFFAGANERPINGRANEIREANF AN ARG IRTRNSER RN IFIRGRA
) I-131 Sumnary

ARPANEREONGAUBREARNINNEARERNEIREINFAEARSAINHESARENRGIIENY

SSES Condenser/Turbin Environment

Time (hr) I-131 (Curies) I-131 (Curies)
¢.009 4.4158E+01 6.1%4EE-03
0.001 7.9475E401 2.0069E-02
0.402 6.4845E+01 1.45442401
0.70) 5.5669E+01 2.3653E401
1.000 4.7816E+01 3.14502+01
1.300 4.1049E+0x 3.81672+01
1,600 3.5241+01 4.3934E+402
1.900 3.0254=401 4.88B4E+01
2.000 2.8754E+01 - 5.0374E+01
2,300 2.4685E+01 5.4413E+01
2.800 2.1192E+01 5.7e81E-01
2.9C0 1.8193E+01 6.05858E+01
3.200 1.5€i8E+01" 6.3414E-01
3.500 1.3408E~01 6.56C8E+01
3.800 1.1511E+Q1 8.74%1E+C1
4.100 9.85820E+00 6.9105E+01
4,400 8.4836E+00 7.0457E+01
4.700 7.2831E+00 7.16895+01
5.600 6.2525E+00 7.2712E401
5.300 5.3677E4+09 7.3590E+01
$.600 4.6082E+00 7.4344%8402
5.%0C 3.9561E+00 7.45922403
6.200 3.39€32+00 7.5547E+401
6.500 2.9157E400 7.6024E+01
6.800 2.5031E+00 7.6434E401
7.100 2,148%E400 7.6786E+01
7.400 1.8448E+Q0 7.7088E+01
1.700 1.5837E+00 7.7347E+01
8.000 1.3596E+-00 7.756SE-01

8.300 - 1.1672E~00 7.7760E<01 ~
8.660 1.0021E-00 7.7924E+01
'8.900 8.6026E-01 7.E065E+C1
$.200 7.3852E-01 7.818€E+01
$.500 6.3402E~01 "7.8250E+01
9.800 5.4430E-Q1 7.8379E+01
10.100 4.6728E-01 7.8455E+01
10.400 4,01158-0% 7.852124+01
24.000 3.9752E-04 7.8%18B2+02
96.000 3.0693E-04 7.8518T+02
720.000 3.26252-05 7.8518E+031

SEARGAREINERANGANNRATR LR RO ORERRGRRFRTERAARERAGRNRE
Cumulative Dose Sumrnary

LEAMEIREDD
FEARREINENS

Control Bldg
I-131 (Curies)
2.7434E-05
8.5870E-0S
S.4798E-02
7.88238-02
9.26132-02
9,21532-02
1.0058E-01
9.84€6E-02
9,7207E-02
B.8406E~02
7.579CE-02
7.1555E-02
6.3838BE-C2
5.6695E-02
5.0158E-02
4,4228E~02
3.6887E-G2
3.41G5E-02
2.9845E-02
2.606EE-C2
2.27292-02
1.97882-02
1.7204E-02
1,.4¢40=-02
1.25592-02
1.1230E~02
9.7237E-03
£.4126E-03
7.2731E-03
5.9014E-03
4.7871E-C3
3.9067E-03
3.1876E-03
2.605%E-03
2.1344E-03
1.7517E-03
1.4404E-03 .
7.5B7€EE~07
5.928€E-32
1.5050~24¢

SEEISFANERES

FEARZAGRRER SNSRI ARR ORI FRERRIR ARV NERIRTEAE RN NI RAERIRENS

CRDﬁ € CR

. EA3 - CRDA LPZ - CRDA
Time Thyroid TEDE Thyroid TEZDE Thyroid ! TEDE
(“r}' {rem) (rem) {rem) {ren) (ren) | {rem)

0.000 0.0000E+00 ©.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.000CE~CO
0.00]1 8.9091E-03 1.0685E-03 5.25%6E-04 6.3083E~05 4.3530£-06 1.676SE-07
0.401 6.4453=+00 7.3852E-C1 3.805:iE-91 4.3600E~02 1.5622E+00 5.8706E-C2
0.701 1.04€3Z+01 1.1566E+00 6.1768=E-01 6.82B2E-~02 4.2096E+00 1.5643E-01
1.000 1.3887E+01 1.490SE+00 8.19B4E-01 8.801SE~02 7.5621E+00 2.7851E-01
1.300 1.6826E+01 1.7622E+00 9.9335E-01 1.04903E-01 i.1300E+401 4.1307E-01

1,600 1.95340E+0: 1.9828E+00 1.1418E~-00 1.1706E-01 1.51

73E+01 5.53i07E-C2

1.900 2.1650=+01 2.162%E+400 1.25R7E-D0 1.276SF~01 1.9014E-01 6.5673E-01
0.401 €.4453=+00 7.3852E-01 3.805:iE-01 4.3600E-02 1.5622E+00 5.8706E-02
0.701 1.Q463402 1.1866K+00 6.1768R-01 £.872428-02 4. .2096F+00 1 SRAIW-N1
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2.000
2.3G0
2.¢6G0
2.500
3.200
3.500
3.800
4.200
§.400
§.700
5.000
5.300
5.600
$.809
6.200
6.500
6.8C0
7.100
7.400
7.700
8.c00
8.300
€.600
£.900
9.200
9.500
9.800
10.100
10.400
24.000
96.000
720.900

2.2154Z+0C
2.3534=+0C
2.5375E+01 2.46682+00
2.6653E+01 2.56C1E+00
2.774€E401 2.6371E+0D
2.8692E+01 2.70C7E+G0
2.94832+01 2.7534E+00
3.0168E+01 2.7971E+00

2.2135E-01
2.3881E+C1

Attachment 5

1.3068E+00 1.3079=-01 Z.0267E+01 7.3074=-01

Z.409%E-0C 1.38342-01
1.45€60E-0C Z.4563E-01
1.5735E+400 1.5114E-G1
1,63E0=+00 1.8568E-C1
1.69335+00 1.5544E-01
1.7408E400 1.6255E-01
1.7810E+00 1.55132-01

3.07552401
3.1257E+03%
3.168€E+02
3.2054E+01
3.236%E+G1

2.8334E+C0 1.8156E+4C0 1.67272-01
2.8536E-00 1.8453E+00
2.8888E+00 1.8706E-00
2.90572+0C 1.8924E+00
2.92732+00 1.310%E+00

1.€906E-02
I1.7054E-01
1.7178E-01
1.7282g-C1

2.3825E+01
2,7037E+02
2.%517E+01
3.24642-C1
3.47622+01
3.€775E+01
3.8547E+01
4.01023E+02
4.1464E-01
4.2654E~C1
4.3691E401
4.45932+01

3.263%E~C1 2.9419E+00

1.52622+00

1.7368E-01 4.5377=+01

J.286%E+01 2.9542E+00 1.%4052+00 1.7441E-01 4.60S8E+01
3.30€7E+01 2.9645E+03 1.9521E+00 1.73015-01 4.6£47BE+0}

3.32362+01 2.9732E+00
3.3382z+01 2.9804E+00
3.35052+01 2.5885E~00
3.3511E+02 2.9517E40C
3.3702E+01 2.9560=+00
3.3742E+01 2.9985E+00
3.3776E+01 3.0006E+00
3.3806E+01 3.C023E+CO
3.3831E+01
3.3852E+01
3.2671E+01
3.3886E+01
3.3900E-01
3.3581E-01
3.3881E+01
3.3591E+01

3.0050E+00
3.0060E4+00
3.0069E+00
3.007€E+00
3.0117E+00
3.0:17E+00
3.0:117E+400

1.9621E+400
1.97C7E+C0
1.5780E+00C
1.9843E+00
1.9896E400
1.8513z+00
1.962€E+00
1.9940E+00

3.0038E+00 1.9951E+00 1.7720E-01

1.5960E+~0C
:.5967E+00
1.5974E+00
1.49502+00
2.001£2+00
2.0G14=+00
2.0014E+00

1.7552E-01 4.7157E+02
1.7595E-01 4.7598E+01
1.7631E-01 4.7575E+C1
2.7662E~01 4.83088+01
1.7687E-01 4.85922+01
1.7698E-01 4.8830c+01
1,7706£-01 4.9022=+01
1.77142-01 4,%178E+01
4.9305E+01
1.7725E-01 4.S408E+0>
1.7729E-01 4.9492E-01
1.7733E-01 4.95612+01
1.7736E-01 4,9618=+01
1.7753E-01 4.9893E+01
1.7753E~01 4.5893E+01
1,77532-01 4.9893E+0.

8.55C65-01
9.6648E-21
1.0€57E+00
1.1537E+00
1.2313E<00
1.26542400
1.3552E+00
1.4114E+00
1.457CE+00
1.4966E+00
1.5310E-CO
1.5606E:00
1.58675+00
1.60S0E+00
1.6283E+00
1.6450E+00
1.6594E+00
1.6718E+00
1.6825E+00
1.6817E-00
1.6994E+00
1.70562+00
1.71062+00
1.7247E+00
1.7180E400
1.7207E+00
1.7228E400
1.72475+00
1.7335E+00
1.7335E+00
1.7335E400

L e P T T P Ty R T PP YT AT YT R ITT YT XTI ITIY

EARENRINRAREISEISERAELNG

Worst Two-Hour Doses
FRGEAREASEARUNRARERRT RN ANEIERAFRRERERAEEY

ZAB - CRDA
Time  Wwhole Body Thyroid TEDE
hr) {rem) {rem)} ({rem)
0.6 1.5152E+00 2.2135E+01  2.2154E+00
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