Enclosure (7)

CA06604 WGI
Radiological Consequence
Design Basis Calculation

Using AST

Calvert Cliffs Nuclear Power, Inc.
November 3, 2005



EN-1-100 Forms Appendix | ' ' Revision 5

<
t

ESP No.: | ES200100401 Supp No. | 000 ) Rev. No. 0000 Page 1 of 90

FORM 19, CALCULATION COVER SHEET

A. INITIATION (Control Doc Type - DCALC) _ , Page { of [
DCALCNo.:  CA06604 o RevisionNo.: 0000
Vendor Calculation (Check one): [ Yes X No
Responsible Group: Fuel Operations Support Unit

Responsible Engineer: J.R. Massari

B. CALCULATION

ENGINEERING O civil’ [J Instr & Controls X Nuc Engrg
DISCIPLINE: [J Electrical . [J Mechanical [J Nuc Fuel Mngmt
" [] Other: : [] Reliability Engrg .
|
Title: WASTE GAS INCIDENT FOR ALTERNATE SOURCE TERM '
Unit [ ‘2 X common
Proprietary or Safeguards Calculation ] YES X No
Comments:
Vendor Calc No.: NA - REVISIONNO.:
Vendor Name: ' N/A A
Safety Class (Check one): - X sr O AQ [ NSrR
There are assumptions that require Verification during .
walkdown: . AIT #:
This calculation SUPERSEDES: | . " WASTE GAS INCIDENT PORTIONS OF CA05994 WHEN LAR APPROVED

C. REVIEW AND APPROVAL:

Responsible Engineer: = J- R‘ Massari —\: g//g / oS

Pri d‘ﬁamc and Slgnature /Datc
Independent J.B. Couch . .
Reviewer/Verifier: 8 ju . ? o5
: . " Pnnted d Signatu V Date
Approval: P. 1. Wengloski f % /“/ ,L/ P Q//’{//o f’
Pritfted Name and §1 ature Date

IF the results or conclusions of this calculation or revision might affect a procedure or the basis of a procedure, 2
Change Notification Form (Form 14) shall be forwarded to the Procedure Development Unit with a summary of the
calculation's purpose and results.




1.0

20

2.1
22
23
24
25
26

3.0

4.0

5.0

6.0

7.0

8.0

ATTACHMENT A — ORIGINAL BECHTEL WASTE GAS INCIDENT CALCULATION

ATTACHMENT B - RADTRAD NUCLEAR INVENTORY FILE \_VAS'i‘EGAS..NIF

CA05604 Rev. 0000
Page 2 of 90

Table of Contents

&

INTRODUCTION AND OBJECTIVE

INPUT

REACTOR COOLANT SYSTEM NOBLE GAS INVENTORY

WASTE GAS DECAY TANK VOLUME AND GAS TRANSFER TIME

DOSE CONVERSION FACTORS

ATMOSPHERIC DISPERSION FACTORS
BREATHING RATES

CONTROL ROOM INPUT PARAMETERS

© VO, W

ASSUMPTIONS.

REFERENCES

METHOD OF ANALYSIS

CALCULATION AND COMPUTATIONS

DOCUMENTATION OF COMPUTER CODES

RESULTS AND CONCLUSIONS

ATTACHMENT C — RADTRAD RELEASE FRACTION AND TIMING FILE WASTEGASO.RTF ...cccevsiererreneeneane

ATTACHMENT D - RADTRAD DOSE CONVERSION FACTOR FILE WASTEGAS14.INP

[
(=]

11
12
13
14
15
18
22

24

ATTACHMENT E ~ RADTRAD OUTPUT FILE WASTEGAS0.00 - NO GAS TRANSFER DECAY TIME CREDIT

A'ITACHMENT F—~RADTRAD OUTPUT FILE WASTEGAS4.00 — 4-HOUR GAS TRANSFER DiiICAY TIME

CREDIT

ATTACHMENT G — RADTRAD OUTPUT FILE WASTEGASS.00 - 8-HOUR GAS TRANSFER DECAY TIME

CREDIT

28

49

70



CA06604 Rev. 0000

Page3 of 90
List of Tables
Table 2.1 - 1% Failed Fucliand 100/Ebar pCi/gm RCS Noble Gas ACtiVity....cccerrrerrerneenenerveceeses ..... e
Table 2.2 -1% Failed Fuel Combined RCS & CVCS IX ACHVILY wcucvveenereisncnrcssscsssensnstese s sstescsesssnene :6
for Parent Halogen ISotopes............... . et et Ra RS A RO AR AR RS RS R RS A e RS R - 6
Table 2.3 Submersion Dose Conversion Factors..... rereesaeerassraes s srer s ssaasaseserene retesstssnistsessenssasenssensasanes 6
Table 2.4 Low Population Zone Atmospheric Dispersion FRCLOTS cvrseereersssemeeeeessssseessssseseseeessssssasesessssssneeeesen 7
Table 2.5 Control Room Atmospheric Dispersion Factors... .............. , reersessustissestet st sansatsstsatsanssssenses 7
Table 2.6 Breathing Rates 8
Table 2.7 Control Room Occupa_mcy Factors...ccccicnnmssnsnensnncsnnsniesniccsnnennnaanas ermeeriss s s s anes 8
Table 2.8 Control Room In-leakage Test Results veeserssnsstrraseessassatesresassessrarannasses 8
Table 6.1 Summary of RADTRAD Cases cesteree et ae s s eRsaars s enen nes 12
Table 7-1. Directory Listing of CD-ROM w.....cooneuuvcmmeriniinisimmissssssnnmmss s sssssimsssssisssssssenss etesuesssssnersesasnanes 13.
Table 8.1 Summary of RADTRAD Results for the Waste Gas INCIAENt.v.vvuvvovrvrmvssrssissssssssssssssssssssne 14
Figure 5.1 — Schematic of Waste Gas Incident RADTRAD Model .................................. 11

)



CA06604 Rev. 0000
Page 4 of 90

1.0 INTRODUCTION AND OBJECTIVE

The most limiting waste gas incident is defined as an unexpected and uncontrolled release to the atmosphere of
the radioactive xenon and krypton fission gases that are stored in one waste gas decay tank. As the components
of the waste gas system are subjected to pressures no greater than 150 psig, a failure is not likely.  However, a
non-mechanistic rupture of a waste gas decay tank is analyzed to define the limit of the hazard that could result
from any malfunction in the radloactlve waste gas system.

The original analysis for this event was performed as part of Bechtel Calculation 6750-620-1, “Gaseous Waste
Effluents,” dated December 8, 1970 (included as Attachment A because it is only available on microfilm) to
satisfy the requirements of Draft GDC Criterion 70 that gaseous, liquid, and solid waste system accident dose
consequences be “substantially below” the limits of 10CFR100 (Reference 1). This calculation assumed an
instantaneous and complete release of a waste gas decay tank containing all noble gases from a complete letdown
of the entire volume of one Reactor Coolant System (RCS) that has been operating for an extended period of time
with 1% failed fuel (with specific activities from the preopérational estimates in UFSAR Table 11-5) and
neglecting decay during the time required to transfer gases from the RCS to the waste gas decay tank. A whole
body site boundary dose of 464 mrem was calculated using Eisenbud’s equation, which was approximately a
factor of 50 below the 10CFR100 limits of 25 rem whole body and 300 rem thyroid. This dose was also below
the 500 mrem site boundary whole body dose limit that Branch Technical Position 11-5 of NRC Standard Review
Plan (Rev. 0 - July 1981) later considered as “substantially below” the 10CFR100 limit and consxstent with the
requirements of 10CFR20.

The waste gas incident doses were recalculated in Reference 3 when the 1% failed fuel RCS specific activities
were recalculated for 24-month cycles with Value Added Pellet fuel as part of the engineering to install the
NUKEM waste processing skid. ICRP 30 dose conversion factors and calculational methodology were utilized,
as they had been previously approved by the NRC for other Chapter 14 accidents. The assumption that no
radiological decay occurred during the time that the gases were being transferred from the RCS to the waste gas
decay tank was maintained.- A whole body site boundary dose of 182 mrem was calculated. In addition, a 30-day
control room whole body dose of 87.7 mrem was calculated using the AX2 code, which was well within the
10CFR50 Appendix A GDC 19 limits of 5 rem whole body.

The objective of this calculation is to utilize the alternate source term (AST) methodology of 10 CFR 50.67 and
Regulatory Guide 1.183 (Reference 2) to calculate offsite and control room doses for a Waste Gas Incident. A
bounding control room inleakage value of 3500 cfm was assumed. Also credited was installation of automatic
isolation dampers and radiation monitors at Access Controls 11 and 13 on the Auxiliary Building Roof. This
modification limits activity egress into the control room from either the West Road Inlet or the Turbine Building,
thus limiting the atmospheric dispersion coefficient value. :
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2.0 " INPUT
21 Reactor Coolant System Noble Gas Inventory

Regulatory Guide 1.183 (Reference 2) does not specifically provide guidance for a waste gas decay tank failure,
but requires that if no or minimal fuel damage is postulated for a particular design basis accident, the activity
released should be the maximum coolant activity allowed by the technical specifications. Calvert Cliffs
Technical Specification 3.4.15 requires that in Modes 1 and 2 and in Mode 3 with RCS average temperature
greater than 500°F that the noble gas activity be less than 100/Ebar pCi/gm. Calvert Cliffs UFSAR 14.22,
Regulatory Guide 1.24 (Reference 1), and NRC Standard Review Plan Branch Technical Position 11-5 all require
that evaluation of a waste gas decay tank failure consider the maximum reactor coolant noble gas activity
corresponding to that which would occur during operation for an extended period of time with 1% failed fuel.

Reference 4 calculates the total RCS noble gas equilibrium activities for 1% failed fuel and for the 100/Ebar
pCi/gm condition with an activity distribution based on 1% failed fuel. Both are presented along with their half-
lives in Table 2.1 below. The 100/Ebar pCi/gm noble gas activities will be utilized for this calculation since they
are more limiting than the 1% failed fuel activities and are based on an administrative limit. '

Table 2.1 - 1% Failed Fuel and 100/Ebar pCi/gm RCS Noble Gas Activity

Isotope 1% Failed Fuel 1 OOIEbar_p_Cilgm Half-life
Total Activity (Cf) Total Activity (Ci) (sec) .
Kr-85 3.323E+02 7.997E+03 3.30E+08
Kr-85m 6.332E+03 - -4.198E+02 1.61E+04
Kr-87 . 1.919E+02 2.424E402 - 4.57E403
Kr-88 5.975E+02 7.547E402 1,02E+04
Xe-133 6.538E+04 - 8.257E+04 4.53E405
Xe-133m 9.314E+02 1.476E+03 1.89E+05
Xe-135 1.562E+403 1.973E+403 3.28E+04
| Xe-135m 2.044E+02 2.584E+02 " 9.18E+02
Xe138 1.078E+02 1.362E+02 8.46E+02
Total 75636 95532 -
Reference 4 (Table4,Col.P) | 4(Tabled, Col.S) .| 4 (Table4,Col. A)

In addition, for cases which consider the effects of radiological decay during transfer of the noble gases from the
RCS to the waste gas decay tanks, the 1% failed fuel total equilibrium inventories of parent halogen isotopes
contained in both the reactor coolant and CVCS purification ion exchangers must also be known. These
inventories may be obtained from Reference 4, Table 4, Column H, as that table accounts for halogens trapped on
the CVCS purification ion exchangers contributing to the RCS noble gas inventory by using only the feed-and-
bleed rate as the removal constant. The Reference 4 values are presented in Table 2-2 in terms of Ci/MWt and
total curies for a 2754 MWt core. Only I-133 and I-135 are considered as other parent halogens (e.g., Br-85, Br-
87, Br-88, and 1-138) are not present in sufficient quantities to sxgmﬁcantly alter the concentranons their noble
gas daughters at the decay times considered. '
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Table 2.2 —1% Failed Fuel Combined RCS & CVCS IX Activity for Parent Halogen Isotopes

. Total Activity Half-life

Isotope Total Activity (Ci) (Ci/MW1) (sec)
1-133 3.775E+03 1.371E+00 7.40E+04
1-135 - 1.141E+03 4.142E-01 2.37E+04

2.2

Waste Gas Decay Tank Volume and Gas Transfer Time

As mentioned previously, earlier calculations have conservatively assumed that no radiological decay occurs
during the time that the gases were being transferred from the RCS to the waste gas decay tank. This will

continue to be the primary case evaluated for this calculation. The waste gas decay tank has a volume of 4550
gallons (Ref. 16) or 608.25 ﬂ3

However, NRC Regulatory Guide 1.24 (Reference 1) Section C.b indicates that “radiological decay may be taken
into account in the computation only for the minimum time period required to transfer the gases from the primary
system to the decay tanks.” Hydrogen and fission gases are removed from the RCS during shutdown using a -
mechanical degassing process which involves lowering the Volume Control Tank (VCT) water level to create a
large void space that is filled with nitrogen, allowing it to “soak” for ~1.5 hours to allow the gasses to come out
of solution, and then venting the VCT to the waste gas system while raising the VCT water level (Refs. 10-12).
These purge cycles are begun as soon as Mode 3is achieved, and are repeated several times during the 9 - 11
hours required to complete the degassing process. Several purges of the pressurizer gas space to the waste gas
system (via the quench tank) are also used to speed the degassing process, starting ~ 4 hours after Mode 3 is
achieved. Therefore, based on the actual times required to perform the degassing process, decay times of 4

hours and 8 hours will al

2.3  Dose Conversi

so be evaluated.

on Factors

Dose conversion factors (DCFs) for submersion were obtained from Reference 13 and are summarized in Table

2.3 below. Submersion DCFs may be converted to conventional units of mrem per pCi y cm™ by multiplying by
1.168E23 (Ref. 13, p. 57). This data is included in the Conversion Factor File WasteGas14.INP in Attachment B
for use by RADTRAD. Note that the cloudshine-data in WasteGas14.INP corresponds to the FGR-12 data, while
the inhaled chronic data in WasteGas14.INP corresponds to the worst-case effective data in FGR-11. The
remaining data in WasteGas14.INP is extraneous and not used by RADTRAD. Dose conversion factors for
inhalation were not required for this calculation as only noble gases are released.

Table 2.3 Submersion Dose Conversion Factors

Submersion Dose Conversion Factors
Isotope Thyroid Effective
(Sv/Bq per s/m®) | (Sv/Bq per s/m’)
Kr-85m 7.33E-15 - 7.48E-15
Kr-85 1.18E-16 1.19E-16
Kr-87 4.13E-14 4.12E-14
Kr-88 1.03E-13 1.02E-13
Xe-133 1.51E-15 1.56E-15
Xe-133m 1.36E-15 1.37E-15
Xe-135 1.18E-14 1.19E-14
Xe-135m - 2.04E-14 2.04E-14
Xe138 5.77E-14 5.77E-14
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24  Atmospheric Dispersion Factors
The ventilation stack-to-site boundary, ﬁavo-hour, atmospheric dispersion coefficient of 1.44E-4 sec/m® was
calculated via the Gifford wake model extracted from UFSAR 2.3.6 (Ref. 14), as follows

XQ = 1/[u * (10,0, + cA)] = 1.44E-4 sec/m’
where for 1150 m exclusion area boundary distance and 5% frequency

1= average wind speed = 1 m/sec

o,~ standard deviation of the distribution in the lateral direction = 92 m (UFSAR Table 2-14)
0.~ standard deviation of the distribution in the vertical direction = 24 m (UFSAR Table 2-14)
c= wake factor

A= cross-sectional area of structure from which material is released =0 m

Atmospheric dxspersmn coefficients from containment to low population zone (2 miles; UFSAR Fig.2.3-3/UFSAR
14.24.3) are given in Table 2.4 below. Note that the 0-2 hour valuc was adjusted via the Gifford wake model for a
vent stack release rather than a containment release.

Table 2.4 Low Population Zone Atmospheric Dispersion Factors

Time 2/Q
(hours) (sec/m’)
0-2 3.39E-05
224 2.20E-06
24-720 5.40E-07

The waste gas decay tanks are located on Auxiliary Building elevation -10 ft (below ground level). A failure of a
waste gas decay tank would release the contents into the Auxiliary Building, where it would be drawn into the
ventilation system and discharged to the atmosphere through the plant vent stack. The main control room
inleakage points include the west road inlets, the turbine building, and Access Controls 11 and 13 on the Auxiliary
Building roof. Installation of automatic isolation dampers and radiation monitors at Access Controls 11 and 13 on
* the Auxiliary Building Roof are credited in this work. Atrnospheric dispersion factors for the west road inlets and
turbine building are obtained from Reference 17 and given in Table 2.5 below. The atmospheric dispersion
coefficients corresponding to the Unit 2 vent stack to the turbine bu1ldmg will be conservatively utilized for this
calculation.

.Table.2.5 Control Room Atmospheric Dispersion Factors

" Time vsl-wr 1/Q vs2-tb x/Q
(hours) (sec/m’) (sec/m’)
0-2 9.54E-04 1.68E-03
2-8 6.86E-04 1.34E-03
8-24 2.95E-04 5.14E-04
24-96 2.13E-04 3.84E-04
96-720 ~ 1.56E-04 3.12E-04




. CA06604 Rev. 0000
" Page 8 of 90

25 - Breathilrg Rates
The breathiing rates are extracted from Reference 2 and are given in 'i‘ablé 2.6 below.
Table 2.6 Breathing Rates

Time ' " Off-site Control Room -
(hours) - Breathmg Rate : Breatbmg Rate
o (m®/sec) (m’/sec)
0-8 3.5E-04 '3.5E-04
8-24 1.8E-04 3.5E-04
24-720 . . 2.3E-04 3.5E-04

'2.6  Control Room Input Parameters

The control room volume of 289194 ft* 1.s extracted from Reference 17. The control room occupancy factors are
extracted from Reference 2 and are given in Table 2.7 below. No credit for control room recirculation filters is

utilized in this calculation.
Table 2.7 Control Room Occupancy Factors
Time Occupancy
(hours) Factor
0-24 1.0
24-96 - 0.6
96-720 a o .04

The control room mlcakages for the two trams A1r Condxtlomng Units (ACU) 11 and 12 were measured by
NUCON International Inc. via sulfur hexaflouride (SF) tracer gas tests as documented in Réferences'18-21.. An

“additional inleakage test was performed by Brookhaven National Laboratory (BNL) via a perfluorocarbon-tracer - - - .;

gas (PFT) test as documented in Ref.22. The results are summarized in Table 2.8 below. The latest SF¢ and PFT
tests show fairly good agreement. Aconservative inleakage value of 3500 cfm will be utlhzed in this calculation,
since some sealing was performed after the initial tests .

Table 2.8 Control Room In-leakage Test Results

ACU11 . ACU12
SFg Test 11/11/97 4300+300 cfm 30004300 cfm
SFs Test 11/11/97 36004600 cfm 2550+450 cfm
SF¢ Test 11/11/97 2900250 cfm - 2750+£380 cfm
_ SFg Test 1/18/00 3000250 cfm 2600£200 cfm
PFT Test 5/1/02 2930185 cfm 2930+185 cfm

The control room inleakage points were deduced from the PFT testing carried out by Brookhaven National
Laboratory and include the Auxiliary Building West Road inlet (WR), the Turbine Building inlet (TB), Access
Control 11 (AC11), Access Control 13 (AC13), the Switchgear Rooms (SWGRs), and the Main Steam Isolation -

" Valve Rooms (MSIVs). AC11 and AC13 will be equipped with dampers and radiation monitors, which will

isolate this leakage path in case of an accident. The SWGRs are in continual recirculation mode and thus are also
isolated from the environment. The MSIV rooms are also isolated from the environment, except for the Main
Steam Line Break Accident which occurs in these rooms, due to the thermal buoyancy of the air in these rooms

~and due to the J-neck exhaust. For conservatism, all of the measured inleakage will be assumed to enter the

control room from the most conservative pathway of either the West Road or Turbine Building inlets.
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ASSUMPTIONS

This calculation packége assumes the following:

1.

A non_-'rhcchanistic failure of a waste gas decay tank is assumed to occur immediately and
instantaneously following completion of the RCS degassification process, which is evaluated as
requiring from 0 to 8 hours to complete. The basis for this assumption is that it is consistent with the
requirements of Reference 1 and Branch Technical Positon 11-5.

No automatic or manual actions are taken to isolate or terminate the release before its release to the
environment.

The waste gas decay tank noble gas activity is assumed to be the maximum that could occur
following shutdown and degasification of a reactor coolant system containing the maximum noble
gas inventory allowed by the Technical Specifications.

Decay of parent halogen isotopes in the RCS and CVCS system to noble gas daughters during the gas
transfer time is taken into account.

Only noble gases are assumed to be in the waste gas decay tank. The basis for this assumption is that
the CVCS ion exchangers and filters, and the waste gas system moisture removal equipment would
prevent halogers and particulates from reaching the tank. This assumption is consistent with

previous analysis of this event, the requirements of Reference 1, and Branch Technical Position 11-5.

No credit is taken for control room recirculation filters.
Buildup of daughter nuclides is taken into account as source term nuclides decay.

A control room inleakage rate of 3500 cfm is conservatively assumed.
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5.0 METHOD OF ANALYSIS

This calculation reanalyzes control room habitability and off-site doses for the waste gas incident based on the
alternate source term methodology of Reference 2 and control room inleakage of 3500 cfm. This was
accomplished by utilizing the RADTRAD computcr code (References 5 - 7).

The RADTRAD computer code calculates TEDE and thyroid doses to personnel at the site boundary, low
population zone, and control room per 10 CFR 50.67 resulting from any postulated accident which releases
radioactivity within the containment, spent fuel pool, or within any other area. RADTRAD models the transport
of radioactivity (elemental, particulate, and/or organic) from the sprayed and unsprayed regions of a primary
containment, spent fuel pool, or other area where a release can occur, through the secondary containment if any,
and then to the environment and to the control room. The code includes the capability to model time-dependent
activity release; containment spray, filtration, and leakage; control room filtration and inleakage; primary and
secondary containment purge filters; control room intake and recirculation filters; atmospheric dispersion; and
natural decay. Doses are calculated for individuals residing at the site boundary or low population zone and in the
control room. RADTRAD is documented and benchmarked in References 5 - 9.

The waste gas incident model is constructed assuming that a waste gas decay tank failure occurs at time t=0 and
assuming that 100% of the noble gas isotopes given in Table 2.1 are released at time t=0 to the waste gas decay
tank. The halogen isotopes given in Table 2.2 are also included in the nuclear inventory file WasteGasO.NIF, -
however, their release fraction is set to 0 so they are not actually assumed to be in the waste gas decay tank. This
was done to allow the “delay time” feature of RADTRAD to be utilized to evaluate the various gas transfer times
considered (allowing parent iodines in.the RCS and CVCS ion exchanger to decay to xenon during the transfer
process). Therefore, the decay and daughtering option of RATRAD is utilized. No cleanup mechanisms (spray,
filtration, plateout) are assumed in containment, thus the sprayed/unsprayed classification has no effect on the
results. . The rate of escape of this activity to the environment is assumed to occur with a matter of minutes (an
escape rate of one WGDT volume per minute is utilized) and is transported to the site boundary and to the control
room via appropriate atmospheric dispersion coefficients. While time-dependent control room inleakage can be
modeled by RADTRAD, it is a constant in this work. The control room and site boundary doses are calculated
based on appropriate breathing rates and occupancy factors and on ICRP 30 dose conversion factors. Flgurc 5.1
provides simple schematic of the RADTRAD model utilized for this calculation.

2. Environment
3500 ¢fm
unfiltered
in-leakage
> 3. Control
Room
1. Waste Gas | 053 el | 289194 1¢
Decay Tank Leakage |
608.3 ft* (piping)
3500 cfm
exhaust

Figure 5.1 — Schematic of Waste Gas Incident RADTRAD Model
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6.0 CALCULATION AND COMPUTATIONS
Table 6.1 summarizes the RADTRAD calculations that were performed as described in Section 5.

Table 6.1 Summary of RADTRAD Cases

Parameter . Cases

) : WasteGasQ . WasteGas4 . WasteGas8
Location Waste Gas Decay Tank, Waste Gas Decay Tank, Waste Gas Decay Tank,

‘ Aux. Bldg. El §° Aux. Bldg. E15° Aux. Bldg. E1 5’

Gas Transfer Decay Time 0 hours 4 hours 8 hours
Nuclear Inventory File WasteGas.NIF WasteGas NIF WasteGas NIF
Release Fraction File WasgeGas0.RFT WasgeGasO.RFT WasgeGas0.RFT
DCF File WasteGas14.INP WasteGas14.INP WasteGas14.INP
Case File WasteGas0.PSF -WasteGas4 PSF . WasteGas8.PSF
Qutput File WasteGas0.00 WasteGas4.00 ‘WasteGas8.00
Control Room Inleakage 3500 cfim 3500 cfm 3500 cfm
Control Room Filtration Not Credited - Not Credited Not Credited
Release Point to Environment Unit 2 Vent Stack Unit 2 Vent Stack Unit 2 Vent Stack -
Entrance Point to Control Room Turbine Building Turbine Building Turbine Building

The RADTRAD output provided no indication that the parent halogens were being utilized in the calculation of
noble gas activities for the 4 hour and 8 hour decay cases. Therefore, a manual verification of the site boundary
dose was performed in Excel, and is summarized below. Noble gas activities (A4) were calculated with
contribution from parent nuclides (Ap) using A4(t) = Ageexp(-Aat) + Apol\/(Na-Np)l[exp(-Npt)-exp(-Aat)] from
Reference 15 (p.25). Site boundary doses were then calculated for using the general equation for submersion in a
semi-infinite cloud: Dsl, =x/Quw L A; DCF The results show good agreement with RADTRAD )

Decay T’me (hours) 0 4 8 FGR12
RCS Halflife lambda Parent WGDT WGDT WGDT Submersion
Nuclide Activity Branching Activity  Activity  Activity DCFs - Effective
Daughter Parent G sec  1sec Eraction . ci G SvperBg-secdm"3

o7 402 il 78B4

7697 - 8026 L 1.49E48

420E+02 7 4,61E404 42078E-05 ... . .
Br85 1.25E400 1.72E402 4.0252E-03
8.00E+03'7'3.30E+08 ~2.0427E-09 - %

- Kr-85m’

CKr85
v ... Kr8Sm_ 420E402 161E+04 42078E05 - -
CKABT Lt e T2 ADEN02 < “A.6TE403 - 1.5161E04. . (- 242 var . 4.12E-14
o Br-87 658E-01 5.50E+01 1.2400E-02 00% - - - ) -
CKr-88 1 7 55E402" (1026404 6779605 .. <7 o V7850 285 407 YL 1.02643 -
., .. Br88 1.93E-01 184401 . 42265602 = 100% S S -
‘Xe-133 I 7 B2BE404 4.53E+05 1.5301E-06 1. -7 82574 - 81163 - 79201%. . - 1.56E-15
Xe-133m  1.18E+03 1.80E+05 36632606 © ~ 100% = - - - .
133 378E+03 7.49E+04 02568E06 9% - - - ' -
Xe133m . Y. 1.1BE403 -1.BOE+05 3.6632E06 - - . . 1176 - 1425 1069 . . 1.37E-15
" 1133 3.78E+03 7.49E+04 9.2568E-06 % . - - - -
" Xei135 1 _1.97E+03- 3.28E+04 2115805 - - . -1973  .1553 1363 1.196-14
Xe-135m 2.58E+02 O.18E+02  7.5506E-04 100% - . - -
1135 1.14E+03 2.37E+04 2.9306E-05 85% . . - -
Xe-135m © . .  258E+02 O.18E+02  7.5506E:04 J-. - -258 - 73 . TT °  204E-14
1135 1.14E+03 2.37E+04 2.9306E-05 15% - - - -
Xe138 -1.36E+02 .B.4BE+02 8.1932E-04 .- . 138  10E03 T7.7E-09 577E-14
138 B8.04E-02 6.50E+00 1.0664E-01 100% - - - -
Site Boundary X/Q ~ 1.44E-04 sec/m*3 Total WGDTCI 95532 92479 89938 -

Site Boundary TEDE (mrem) 137.6 96.5 83.0
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7.0 DOCUMENTATION OF COMPUTER CODES

This work employed the RADTRAD computer code, which was verified, benchmarked, and documented in
References 5 — 9 and which models the transport of radionuclides from a primary containment to a secondary
containment and thence to the environment and control room. The installation of RADTRAD is detailed in
Reference & and the validation in Reference 9. RADTRAD was executed on Constellation Energy personal .
computer PC0496 running the Windows NT4 operating system.

The RADTRAD computer code calculated TEDE and thyroid doses to personnel at the site boundary, low
population zone, and control room per the alternate source term methodology 10CFR50.67 and Regulatory Guide
1.183 or calculates whole body and thyroid doses to personnel at the site boundary, low population zone, and
control room per the standard source term methodology of TID-14844 (Reference 10) resulting from any
postulated accident which releases radioactivity within the containment, spent fuel pool, or any other area where
a radionuclide release can occur. RADTRAD models the transport of radioactivity from up to 63 radionuclides
from the sprayed and unsprayed regions of a primary containment, spent fuel pool, or other auxiliary building
area, through the secondary containment if any, and then to the environment and control room. The code
includes the capability to model time-dependent activity; containment spray, filtration, and leakage; control room
filtration and in-leakage; primary and secondary containment purge filters; control room intake filters;
atmospheric dispersion; and natural decay. Doses are calculated for individuals residing at the site boundary or
low population zone and in the control room.

All inputs, outputs, and spreadshects used in this calculation are included on the CD-ROM associated with this
calculation and are summarized in Table 7.1 below. Mrcrosoft Excel was also utilized to prepare input, tabulate
results, and check RADTRAD site boundary dose results.

Table 7-1. Directory Listing of CD-ROM

Volume in drive D is CA06604 -

Volume Serial Number is E687-4ADF

Directory of D:\Waste Gas Incident for AST - CA06604

08/03/2005 06:09 PM <DIR>

08/03/2005 06:09 PM <DIR> .

07/18/2005 10:11 AM 316,928 Final Final Ircs.xls

07/06/2005 05:20 PM 529,520 Primary_ Script_2005_revl.doc

08/03/2005 05:49-PM 620,032 Waste Gas Incident for AST - CR06604b.doc
08/01/2005 05:44 PM 32,256 Waste Gas Incident using AST - CA06604.x1ls
08/01/2005 05:39 PM 2,123 WasteGas.nif .

07/09/2005 02:34 PM : - 839 WasteGasO.RFT .

08/01/2005 05:43 PM 52,814 WasteGas0.00

08/01/2005 05:43 PM 2,873 WasteGaso0.psf

05/18/2004 06:58 PM 11,076 WasteGasl4.inp

08/01/2005 05:46 PM 52,885 WasteGas4.00 \.
08/01/2005 05:46 PM 2,873 WasteGas4.pst

08/01/2005 05:47 PM 52,741 WasteGas8.o00

08/01/2005 05:47 PM 2,873 WasteGas8.psf

13 File(s) 1,680,233 bytes
2 Dir(s) . 0 bytes free
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8.0 RESULTS AND CONCLUSIONS

The RADTRAD calculated Total Effective Dose Equivalent (TEDE) for each of the waste gas incident cases
evaluated are presented in Table 8.1 below. Reference 2 (Table 6) does not provide TEDE acceptance criteria for
the waste gas incident. In all cases, the site boundary TEDE is more than a factor of 50 below the 10CFR100

- limit of 25 rem whole body (i.e., below 500 mrem) originally used as the acceptance criteria for this calculation,
and below the 500 mrem site boundary dose limit established later in Branch Technical Position 11-5 of the NRC
Standard Review Plan (Rev. 0 - July 1981). The NRC reaffirmed the use of the 500 mrem as a site boundary
TEDE limit for evaluation of the waste gas incident in their approval of the Fort Calhoun AST submittal
(Reference 23, Table 2). No limit for this event was previously established for the LPZ, so the site-boundary
dose limit is utilized. The 0-30 day control room dose is below the 5 rem TEDE limit established in

10CFRS50.67(b)(2)(iii).

Table 8.1 Summary of RADTRAD Results for the Waste Gas Incident

Case 0-2 hr Site Boundary 0-30 day Low Population Zone | 0-30 day Control Room

TEDE (mrem) TEDE (mrem) TEDE (mrem)

No Credit For Decay _ v ]

During Gas Transfer 137.14 v 32.28 ' 80.70

4-Hour Gas Transfer 9760  + 2298 v 6238 .

Credit : : . . 4

8-Hour Gas Transfer . 8334 ~ | 1962 v 5480 v

Credit

NRC Limit for Event 500 500 - 5000
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ATTACHMENT A - ORIGINAL BECHTEL WASTE GAS INCIDENT CALCULATION

(best available quality)
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ATTACBMENT B - RADTRAD NUCLEAR INVENTORY FILE WASTEGAS.NIF
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Nuclide Inventory Name:
CCNPP Waste Gas Decay Tank Inventory
Power Level:
2.7540E+03
Nuclides:
14 '
Nuclide 001:
Kr-85
1. _ - _
0.3382974720E+09 e e
0.8500E+02 - o R
7.997E403 : :
none 0.0000E+00
none 0.0000E+00 - o
none 0.0000E+00 T ’ ’
Nuclide 002: I z
Kr-85m ’
1 .
0.1612800000E+05 ~
0.8500E+02
4,.198E+02v
Kr-85 0.2100E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 003:
Kr-87
1 .
0.4578000000E+04
0.8700E+02
2.424E+02- C
Rb-87 0.1000E+01 :
none ° 0.0000E+00
none 0.0000E+00
Nuclide 004:
Kr-88
1 .
0.1022400000E+05"
0.8800E+02
7.547E+02v
Rb-88 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 005:
I-131
2
0.6946560000E+06
0.1310E+03
0.0
Xe-131m 0.1100E-01
" none 0.0000E+00
none 0.0000E+00
Nuclide 006:
I-132
2
0.8280000000E+04
0.1320E+03
0.0
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 007:
I-133
2
0.7488000000E+05



0.1330E+03
3.775E+03
Xe-133m 0.2900E-01
Xe-133 0.9700E+00
none 0.0000E+00
Nuclide 008:
I-134
2
0.3156000000E+04
0.1340E+03
0.0
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 00S:
I-135
2
0.2379600000E+05 '
0.1350E+03 :
1.141E+03 .
Xe-135m 0.1500E+00
Xe-135 0.8500E+400
none 0.0000E+00
Nuclide 010:
Xe-133

1 rapve Lol # Redtt nag

0.45316B0000E+06 —
0.1330E+03 €20 E4b
8.257E+04 -~
none - 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 011:
Xe-135
1
0.3272400000E405 —~ Tsble-l 3.2&€4
0.1350E+03 Red W 3.276E%
1.973E+03~
Cs-135 0.1000E+01
none 0.0D00E+00
none 0.0000E+00
Nuclide 012:
Xe-133m
1
0.1892200000E+06v
0.1330E+03.
1.176E+03.
Xe-133 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 013:
Xe-135m
1
0.9180000000E+03 ¢~
0.1350E+03
2.581E+02 ~ _
Xe-135 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 014:
Xe-138
1
0.8460000000E+03 /"
0.1380E+03

~
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1.362E+027
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00

End of Nuclear Inventory File
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ATTACHMENT C - RADTRAD RELEASE FRACTION AND Tll\ﬂN G FILE WASTEGASO.RTF
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Release Fraction and Timing Name:
Waste Gas Incident, 5m Rel, No Decay for Transfer
Duration (h): Design Basis Accident

End of Release File

1.6666E-02 0.0000E+00 0.0000E+00 0.0000E+00
Noble Gases:
1.0000E+00 O0.0000E+00 O©0.0000E+00 O©0.0000E+00
Todine: : ' :
"0.0000E+00 0.0000E+00 O.000OCE+00 O©0.0000E+00
Cesium: S .
0.0000E+00 0©0.000Q0E+00 O.O0O00OE+00 O0.0000E+00
Tellurium:
0.0000E+00 O©0.000QE+00 O.O0000E+00 0.0000E+00
Strontium: '
0.0000E+00 ©0.0000E+00 O©0.0000E+00 0.0000E+00
. Barium:
0.0000E+00 O.O00O00E+00 O0.0000E+00 0.0000E+00
Ruthenium: )
0.0000E+00 0.0000E+00 O.O00O0OE+00 ©0.0000E+00
Cerium: ’
0.0000E+00 O0.000OE+00 O0.0000E+00 0.0000E+00
Lanthanum:
0.0000E+00 O0.0000E+00 O0.0000E+00 0.0000E+00
Non-Radioactive Aerosols (kg):
0.0000E+00 O0.0000E+00 O.000O0E+00 O0.0000E+00
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ATTACHMENT D - RADTRAD DOSE CONVERSION FACTOR FILE WASTEGAS14.INP
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FGRDCF 10/24/95 03:24:50 beta-test version 1.10, minor FORTRAN fixes 5/4/95
Implicit daughter halflives (m) less than 90 and less than 0.100 of parent
9 ORGANS DEFINED IN THIS FILE:

2.190E-11

GONADS
BREAST
LUNGS
RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
14 NUCLIDES DEFINED IN THIS FILE:

Kr-85 g

* Kr-85m
Kr-87
Kr-88
I-131 D
I-132 D
I-133 D
I-134 D
I-135 D Including:Xe-135m
Xe-133
Xe-135
Xe-133m
Xe-135m
Xe-138

CLOUDSHINE GROUND GROUND GROUND INHALED INHALED INGESTION
SHINE 8HR SHINE 7DAY SHINE RATE ACUTE CHRONIC

Kr-85 C : . . B
GONADS 1.170E-16 8.121E-14 1.704E-12 2.820E-18-1.000E 0.000E 0.000E
BREAST 1.340E-16 7.891E-14 1.656E-12 2.740E-18-1.000E 0.000E 0.000E
LUNGS 1.140E-16 7.056E-14 1.481E-12 2.450E-18-1.000E 0.000E 0.000E
RED MARR 1.090E-16 6.998E-14 1.469E-12 2.430E-18-1.000E 0.000E 0.000E
BONE SUR 2.200E-16 1.287E-13 2.702E-12 4.470E-18-1.000E 0.000E 0.000E
THYROID 1.180E-16 7.459E-14 1.565E-12 2.590E-18-1.000E 0.000E 0.000E
REMAINDER 1.0S0E-16 6.5941E-14 1.457E-12 2.410E-18-1.000E 0.000E 0.000E
EFFECTIVE 1.1S0E-16 7.603E-14 1.596E-12 2.640E-18-1.000E 0.000E 0.000E
SKIN(FGR) 1.320E-14 2.304E-11 4.835E-10 8.000E-16-1.000E 0.000E 0.000E
Kr-85m
GONADS 7.310E-15 2.594E-12 3.653E-12 1.570E-16-~1.000E 0.000E 0.00OE
BREAST 8.410E-15 2.527E-12 3.560E-12 1.530E-16-1.000E 0.000E 0.000E
LUNGS 7.040E-15 2.379E-12 3.351E-12 1.440E-16-1.000E 0.000E 0.000E
RED MARR 6.430E~-15 2.346E-12 3.304E-12 1.420E-16-1.000E 0.000E 0.000E
BONE SUR 1.880E-14 5.286E-12 7.446E-12 3.200E-16-1.000E 0.000E 0.000E
THYROID 7.330E-15 2.395E-12 3.374E-12 1.450E-16-1.000E 0.000E 0.000E
REMAINDER €.640E-15 2.313E-12.3.257E-12 1.400E-16-1.000E 0.000E 0.000E
EFFECTIVE 7.480E-15 2.511E-12 3.537E—12,1.520E-16-1.000E 0.000E 0.000E
SKIN(FGR) 2.240E-14 2.247E-11 3.164E-11 1.360E-15-1.000E 0.000E 0.000E
Kr-87
GONADS 4.000E-14 4.962E-12 5.026E-12 7.610E-16-1.000E 0.000E 0.000E
BREAST 4.500E-14 4.740E-12 4.802E-12 7.270E-16-1.000E 0.000E 0.000E
LUNGS 4.040E-14 4.603E-12 4.663E-12 7.060E-16~1.000E 0.000E 0.000E
RED MARR 4.000E-14 4.70BE-12 4.769E-12 7.220E-16-1.000E 0.000E 0.000E
BONE SUR 6.020E-14 6.514E-12 6.598E-12 9.950E-16-1.000E 0.000E 0.000E
THYROID 4.130E-14 4.473E-12 4.531E-12 6.860E~-16-1.000E 0.000E 0.000E
REMAINDER 3.910E-14 4.590E-12 4.650E-12 7.040E-16-1.000E 0.000E O0.000E
EFFECTIVE 4.120E-14 4.773E-12 4.83SE-12 7.320E-16-1.000E 0.000E 0.000E
SKIN(FGR) 1.370E-13 8.802E-11 B.916E-11 1.350E-14-1.000E 0.000E 0.000E
Kr-88
GONADS 9.900E-14 2.278E-11 2.655E-11 1.800E-15-1.000E 0.000E 0.000E .
BREAST 1.110E-13 2.177E-11 2.537E-11] 1.720E-15-1.000E 0.000E 0.000E
LUNGS 1.010E-13 2.139E-11 2.493E-11] 1.690E-15-1.000E 0.000E 0.000E
RED MARR 1.000E-13 2.552E-11 1.730E-15-1.000E 0.000E 0.000E



BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
I-131
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
I-132
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
" THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
I-133
GONADS
BREAST
LUNGS

RED MARR
'BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
I-134
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
I-135
GONADS
BREAST
LUNGS

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

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE

1.390E-13
1.030E-13
9.790E-14
1.020E-13
1.350E-13

1.780E-14
2.040E-14
1.760E-14
1.680E-14
3.450E-14
1.810E-14
1.670E-14
1.820E-14
2.980E-14

1.090E-13
1.240E-13
1.090E-13
1.070E-13
1.730E-13
1.120E-13
1.050E-13
1.120E-13
1.580E-13

2.870E-14
3.280E-14
2.860E-14
2.770E-14
4.870E-14
2.930E-14
2.730E-14
2.940E-14
5.830E-14

1.270E-13
1.440E-13

1.270E-13

1.250E-13
1.960E-13
1.300E-13
1.220E-13
1.300E-13
1.870E-13

8.078E-14
9.143E-14
8.145E-14
8.054E-14
1.184E-13
8.324E-14
7.861E-14
8.294E-14
1.156E-13

1.610E-15
1.960E-15
1.320E-15
1.070E-15
5.130E-15
1.510E-15
1.240E-15
1.560E-15

2.886E-~-11
2.012E-11
2.139E-11
2.202E-11
5.607E-~11

1.119E-11
1.082E-11
1.016E~11
1.022E-11"
1.675E~11
1.053E-11
9.508E~12
1.067E-11
1.825E-~11

2.523E-11
2.414E-11
2.305E~11
2.360E-11
3.327E-11
2.381E-11
2.283E-11
2.403E-11
8.199E-11

1.585E~11
1.519E-11
1.446E-~11
1.466E-11
2.161E-11
1.502E-11
1.418E~11
1.509E-~11
1.150E-10

1.200E-~11
1.145E-11
1.100E-12
1.127E~11
1.568E-11
1.127E-11
1.091E~11
1.150E-~-11
4.477E-11

3.113E-11
2.971E-11
2.8B6E-~11
2.965E-11
3.983E-11
2.852E-11
2.883E~11
2.989E-11
9.826E-11

1.465E-12
1.505E-12"
1.045E-~12
8.791E-13

4.254E-12
1.181E-12
1.042E-12
1.299E-12

3.363E-11
2.345E-11
2.493E-11
2.567E-11
6.534E-11

1.78SE-10
1.730E-10
1.626E-10
1.635E-10
2.67%E-10
1.685E-10
1.585E-10
1.707E-10
2.920E-10

2.771E-11
2.652E-11
2.532E-11
2.592E-11
3.655E-11
2.616E-11
2.509E-11
2.640E-11
9.007E-11

6.748E-11
6.468E-11
6.156E-11
6.242E-11
9.202E-11
6.393E-11
6.038E-11
6.425E-11
4.897E-10

1.202E-11
1.147E-11
1.102E-11
1.129E-11
1.571E-11
1.129E-11
1.093E-11
1.152E-11
4.485E-11

5.489E~11
5.240E-11
5.089E-11
5.228E-11
7.024E-11
5.030E-11
5.084E-11
5.271E-11
1.733E-10

2.052E-11
2.107E-11
1.464E-11
1.231E-11
5.958E-11
1.653E-11
1.460E-11
1.819E-11

2.280E-15-1.000E
1.590E-15-1.000E
1.690E-15-1.000E
1.740E-15-1.000E
4.430E-15-1.000E

3.940E-16-1.000E
3.810E-16-1.000E -
3.580E-16-1.000E
3.600E-16-1.000E
5.900E-16-1.000E
3.710E-16-1.000E
3.490E-16-1.000E
3.760E-16-1.000E
6.430E-16-1.000E

2.320E-15-1.000E
2.220E-15-1.000E
2.120E-15-1.000E
2.170E-15-1.000E
3.060E-15-1.000E
2.190E-15-1.000E
2.100E-15-1.000E
2.210E-15-1.000E’
7.540E-15-1.000E

6.270E-16-1.000E
6.010E-16-1.000E
5.720E-16-1.000E
5.800E-16-1.000E
8.550E-16-1.000E
5.940E-16-1.000E
5.610E-16-1.000E
5.970E-16-1.000E
4.550E-15-1.000E

2.640E-15-1.000E
2.520E-15-1.000E
2.420E-15-1.000E
2.48B0E-15-1.000E
3.450E-15-1.000E
2.480E-15-1.000E
2.400E-15-1.000E
2.530E-15-1.000E
9.850E-15-1.000E

1.599E-15-1,000E
1.526E-15-1.000E
1.482E-15-1.000E
1.523E-15-1.000E
2.046E-15-1.000E
1.465E-15-1.000E
1.481E-15-1.000E
1.535E-15-1.000E
5.047E-15-1.000E

5.200E-17-1.000E
5.340E-17-1.000E
3.710E-17-1.000E
3.120E-17-1.000E
1.510E-16-1.000E
4.190E-17-1.000E
3.700E-17-1.000E
4_.610E-17-1.000E
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0.000E 0.000E
0.000E 0.000E
0.000E 0.000E
0.000E 0.000E
0.000E 0.000E

2.530E-11
7.880E-11
6.570E-10
6.260E~11
5.730E-11
2.920E-07
8.030E-11
8.890E-09

4.070E-11
1.210E-10
1.020E-10
9.440E-11
8.720E-11
4.760E-07
1.570E-10
1.440E-08

0.000E 0.000E

9.950E-12
1.410E-11
2.710E-10
1.400E-11
1.240E-11
1.740E-09
3.780E-11
1.030E-10

2.330E-11
2.520E~-11
2.640E-11
2.460E-11
2.180E-11
3.870E-09
1.650E-10 °
1.820E-10

0.000E 0.000E

1.950E-11
2.940E-~-11
8.200E-10
2.720E-11
2.520E-11
4.860E~08
5.000E-11
1.580E-09

3.630E-11
4.680E-11
4 .530E-11
4.300E-11
4.070E-11
9.100E-08
1.550E-10
2.800E-0S

0.000E 0.000E

4.250E-12
6.170E-~-12
1.430E-10
6.080E-12
5.310E-12
2.880E-10
2.270E-11
3.550E~-11

1.100E-11
1.170E-11
1.260E-11
1.090E-11
9.320E-12
6.210E-10
1.340E-10
6.660E-11

0.000E 0.000E

1.700E-11
2.340E-11
4.410E-10
2.240E-11
2.010E-11
8.460E-09
4.700E-11
3.320E-10
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

3.610E-11
3.850E-11
3.750E-11
3.650E-11
3.360E-11
1.790E-08
1.540E-10
6.080E-10

0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E



SKIN (FGR)
Xe-135
GONADS
BREAST
LUNGS -
RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
Xe-133m
GONADS
BREAST
LUNGS
RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
Xe-135m
GONADS
BREAST
LUNGS
RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN(FGR)
Xe-138
GONADS
BREAST
LUNGS
RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN(FGR)

4.970E-15

1.170E-~14
1.330E-14
1.130E-14
1.070E-14
2.570E-14
1.180E-14
1.080E-14
1.190E-14
3.120E-14

1.420E~15
1.700E-15
1.190E-15
1.100E-15
3.230E-15
1.360E-15
1.150E-15
1.370E-15
1.040E-14

2.000E-14
2.290E-14
1.980E-14
1.910E-14
3.500E~14
2.040E-14
1.890E-~-14
2.040E-14
2.970E-14

5.590E-14
6.320E-14
5.660E-14
5.600E~14
8.460E-~14
5.770E-14
5.490E~14
5.770E-14
1.070E-13

1.953E-12

5.455E-12
5.325E-12
4.959E-12
4 .958E-12
9.120E-12
5.023E-12
4.829E-12
5.217E-12
4.506E-11

2.734E-11

1.194E-11
1.166E-11
1.086E-11
1.086E-11
1.997E-11
1.100E-11
1.058E-11
1.142E-11
9.867E-11
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6.930E-17-1.000E 0.000E 0.000E

2.530E-16-1.000E
2.470E-16-1.000E
2.300E-16-1.000E

0.000E
0.000E
0.000E

-2.300E-16-1.000E 0.000E

'4.230E-16-1.000E
2.330E-16-1.000E
2.240E-16-1.000E
2.420E-16-1.000E
2.050E-15-1.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E.

0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E

0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E

0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E
0.000E1.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
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ATTACHMENT E -~ RADTRAD OUTPUT FILE WASTEGAS0.00 - NO GAS TRANSFER DECAY
TIME CREDIT



HERHBHBEHHELEHERHHEHTHBE BB LR HEHU B BB U AU B R BB B B R H B R B
RADTRAD Version 3.03 (Spring 2001) run on 8/01/2005 at 17:43:26
#######################################################################

#######################################################################
File information i .
BHREUEEHBURHRE RS S RE I BHR RS HH B HBHAHBURH BB U R B RA R I I BH R A BH B R B

D:\RADTRAD\Defaults\WasteGas0.psf
d:\radtrad\defaults\wastegas.nif
d:\radtrad\defaults\wastegasO.rft
d:\radtrad\defaults\wastegasl4.inp

Plant file

Inventory file
Release file

Dose Conversion file

L3 #hH#  HEdEE # # #  #EBHE & # BREHE
# # # # # #4 # # # & # #
# $# # # # #4 # # # # # #
hiEH#E #ise  HEdE # # # # Huugn 4 # #
# * # # # #4& # . # # #
# # & # & #H # # # #
# L2 T # # # # R #

Radtrad 3.03 4/15/2001

Nuclide Inventory File:
d:\radtrad\defaults\wastegas.nif
Plant Power Level: -

2.7540E+03
Compartments:

3
Compartment 1:
Waste Gas Decay Tank

3

6.0825E+02

O0O0O0OO0

Compartment 2:
Environment

2
0.0000E+00

00000

Compartment 3:

Control Room
1

2.8919E405

[eleNeoNoN]

Pathways:
3
Pathway 1: .
Waste Gas Decay Tank to Environmen
1
2
1

CA06604 Rev. 0000
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Pathway 2:
Environment to Control Room
2
3
2
Pathway 3:
Control Room to Environment
3 ; >
2
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Source Term:

1

1 1.0000E+00
d:\radtrad\defaults\wastegasl4.inp
d:\radtrad\defaults\wastegas0.rft

0.0000E+00

1

9.5000E-01 4 .8500E-02 1.5000E-03
Overlying Pool:

(V]

0.0000E+00

0

0

(o]

0
Compartments:

3
Compartment 1:

FTOO0OO0O0O0O0OOHK

Compartment 2:

0000000 HKR

Compartment 3: |

Q000000 MK

Pathways:

Pathway 1:

.0000E+00 1.0000E+00 6.0800E+02

HNOMHMHOO

1.0000E+00

CA06604 Rev. 0000
Page 30 of 90



Pa

Pa

oOHRMOR

-0000E+00

hway 2:

HHOOOODODOMTMOOOOOOO

.0000E+00

MOOODOOOO

hway 3:

.0000E+00

OCO0OO0OO0OO0OO0OONMKMMOOOOO

3

Location 1:
Site Boundary

2

1

2
0.0000E+00
2.0000E+00
1 .

4 ..
0.0000E+00
8.0000E+00
2.4000E+01
7.2000E+02
0

Location 2:
Low Population Zone

2
1
4
0.0000E+00
2.0000E+00
2.4000E+01
7.2000E+02
1
4
0.0000E+00
8.0000E+00

.0000E+00 -

Dose Locations:

1.0000E+00

1.0000E+00

3.5000E+03

3.5000E+03

1.4400E-04
0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

3.3500E-05
2.2000E-06
S$.4000E-07
0.0000E+00

3.5000E-04
1.8000E-04

6.0B800E+02

6.0800E+02

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00
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2.4000E+01
7.2000E+02
0

Location 3:
Control Room

Effective Volume Location:

3
0
1
2

0.0000E+00

7.2000E+02 |

1
4 .
0.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02

1

)

0.0000E+00
2.0000E+00
8.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02

2.3000E-04
0.0000E+00

3.5000E-04
0.0000E+00

1.0000E+00
6.0000E-01
4.0000E-01
0.0000E+00

1.6800E-03
1.3400E-03
5.1400E-04
3.8400E-04
3.1200E-04
0.0000E+00

Simulation Parameters:

0

Output Filename:

D:

\RADTRAD\Defaults\WasteGas0.00

CORKPKH

End.of Scenario File
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HBUBHURRUBHEBURHB AR R B HBR R BH S B R B R B R B R B R B Y
RADTRAD Version 3.03 (Spring 2001) run on 8/01/2005 at 17:43:26
BHEHHUEBRBEHEHBHBEER BB BB R B H BB BB R R B R R B B R B B

#######################################################################

Plant Description

T T T e T e e L e e E e e L L L T T

Number of Nuclides = 14

2.7540E+03 MWth

Inventory Power =
2.7540E+03 MWth

Plant Power Level =
. Number of compartments . = 3
Compartment information
Compartment number 1 (Source term fraction =
)

Name: Waste Gas Decay Tank

Compartment volume = 6.0825E+02 (Cubic feet)
Compartment type is Normal .

Pathways into and out of compartment 1
Exit Pathway Number

Compartment number 2
Name: Environment
Compartment type is Environment
Pathways into and out of compartment 2
Inlet Pathway Number
Inlet Pathway Number
Exit.Pathway Number

.Compartment number 3
Name: Control Room
Compartment volume = 2.8919E+05 (Cubic feet)
COmpartment type is Control Room
Pathways into and out of compartment 3
Inlet Pathway Number
Exit Pathway Number

Total number of pathways = 3

1.0000E+00

1: Waste Gas Decay Tank to Environment

1: Waste Gas Decay Tank to Environment
3:.Control Room to-Environment
2: Environment to Control Room

2: Environment to Control Room
3: Control Room to Environment



HEBHHEHEHERHRH BU BB EH RHR AR AHBH B R B EAHR S BRI FHE R R R FHEH BU BB R RIS

RADTRAD Version 3.03 (Spring 2001) run on 8/01/2005 at 17:43:26
H$HEHEBEBEBHHEE BB BB LU HERE BB R B BH B B HB R R R B H B R B B

USRS S R R R R B

Scenario Description

CHEBHHBHAHRRRH R R BB BB EHE AR E BH B BH AR B B B R B R R R BHERI BHBR R R

Radioactive Decay is enabled
Calculation of Daughters is enabled

Release Fractions and Timings

(cfm)

Aerosol

GAP EARLY IN-VESSEL LATE RELEASE . RELEASE MASS
0.016666 hr 0.0000 hrs 0.0000 hrs (gm)
NOBLES 1.0000E+00 0.0000E+00 0.0000E+00 2.083E+01
JODINE 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = 1. MWt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Name Inventory life DCF Thyroid Effective
(ci/Mwt) (s) (sv-m3/Bg-s) (Sv/Bq) (sv/Bq)
Kr-85 1 7.997E+03 3.383E+08 - 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 4.198E+02 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 2.424E+02. 4.578E+03 '4.120E-14 - 0.000E+00 0.000E+00
‘Kr-88 1 . 7.547E+02 1.022E+04  1.020E-13 0.000E+00 0.000E+00 -
Xe-133 1 8.257E+04 4.532E+05_ . 1.560E-15 0.000E+00 - 0.000E+00
Xe-135 1 1.973E+03 3.272E+04 1.150E-14 0.000E+00 0.000E+00
Xe-133m 1 1.176E+03 1.892E+05 1.370E-15 0.000E+00 0.000E+00
Xe-135m 1 2.581E+02 9.180E+02 2.040E-14 0.000E+00 0.000E+00
Xe-138 1 1.362E+02 B8.460E+02 5.770E-14 0.000E+00 0.000E+00
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
Kr-85m Kr-85 0.21 none 0.00 none 0.00
Kr-87 Rb-~-87 1.00 ‘none 0.00 none 0.00
Kr-88 Rb-88 1.00 none 0.00 none 0.00
I-133 Xe-133m 0.03 Xe-133 0.97 none 0.00
I-135 Xe-135m 0.15 Xe-135 0.85 none 0.00
Xe-135 Cs-135 1.00 none 0.00 none 0.00
Xe-133m Xe-133 1.00 none 0.00 nene 0.00
Xe-135m  Xe-135 1.00 none .0.00 none 0.00
Iodine fractions
Aerosol - = 9.5000E-01
Elemental = 4.8500E-02
Organic = 1.S000E-03
COMPARTMENT DATA
Compartment number 1: Waste Gas Decay Tank
. Compartment number 2: Environment
Compartment number 3: Control Room
PATHWAY DATA
Pathway number 1: Waste Gas Decay Tank to Environment
Piping: Removal Data
Time (hr) Flow Rate DF )
Elemental Organic
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0.0000E+00

6.0800E+02 1.0000E+00 1.0000E+00 1.0000E+00

Pathway number 2: Environment to Control Room

Pathway Filter: Removal Data

Time ‘(hr)

0.0000E+00

Flow Rate Filter Efficiencies (%)
{cfm) Reroso} ' Elemental . Organic
3.5000E+03 - 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 3: Control Room to Environment

Pathway Filter: Removal Data

Time (hr)

0.0000E+00

LOCATION DATA
Location Site Boundary

Flow Rate Filter Efficiencies (%)
{cfm) Aerosol Elemental Organic
3.5000E+03 0.0000E+00 - 0.0000E+00 0.0000E+00

is in compartment 2

Location X/Q Data

Time (hr)
0.0000E+00
2.0000E+00

X/Q (s * m*-3)
1.4400E-04
_0.0000E+00

Location Breathing Rate Data :

Time (hr)
0.0000E+00
8.0000E+00
2.4000E+01
7.2000E+02

Location Low Population. Zone '

Location X/Q Data

Time (hr)
0.0000E+00
2.0000E+00
2.4000E+01
7.2000E+02

Breathing Rate (m*3 * sec”-1)
' 3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00 -
© is .in compartment 2

X/Q (s * m*-3)
. 3.3S00E-05.
2.2000E-06
5.4000E-07
0.0000E+00

Location Breathing Rate Data

Time (hr)
0.0000E+00
8.0000E+00
2.4000E+01
7.2000E+02

‘Location Control Room

Breathing Rate (m"3 * gec”-1)
3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

is in compartment 3

Location X/Q Data

Time (hr)
0.0000E+00
2.0000E+00
8.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02

" X/0 (s * m*-3)
1.6800E-03
1.3400E-03
5.1400E-04
3.8400E-04
3.1200E-04
0.0000E+00

Location Breathing Rate Data

Time (hr)
0.0000E+00
7.2000E+02

Breathing Rate (m"3 * sec”-1)
3.5000E-04
0.0000E+00

Location Occupancy Factor Data

Time (hr)
0.0000E+0Q0
2.4000E+01
9.6000E+01
7.2000E+02

Occupancy Factor
1.0000E+00
6.0000E-01
4.0000E-01
0.0000E+00
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FHEHHRA R HIA LG REBHBHEHRO R BRI B I G AR RE BB R AR BB RBH B R B R RS HUBR BH B B S

RADTRAD Version 3.03 (Spring 2001) run on 8/01/2005 at 17:43:26

FREGHERRU R BB RADHRRH BB R R B R B H R R R R B B R R

BEBEE  BRBE

. hEEE  H # #
# F# # # # #
# # # # # # #
# # # # # padia
# # # # # #
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Site Boundary Doses:

Time (h) = 0.0167 Whole Body
Delta dose (rem) 5.0557E-02
Accurulated dose (rem) 5.0557E-02

Low Population Zone Doses:

Time (h) = 0.0167 Whole Body
Delta dose (rem) 1.1902E-02
Accumulated dose .(rem) 1.1902E-02
Control Room Doses: '

- Time (h) = 0.0167 Whole Body
Delta dose (rem) 1.9952E-04
Accumulated dose (rem) 1.9952E-04

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

TEDE
5.0557E-02
5.0557E-02

TEDE
1.1902E-02
1.1902E-02

TEDE
1.9952E-04
1.9952E-04

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 0.0167 ci kg -
Kr-85 5.0560E+03 1.2887E-02
Kr-85m 2.6473E+02 3.2168E-08
- Kr-87 1.5187E+02 5.3615E-09 -
Kr-88 4,.7521E+02 3.7898BE-08
Xe-133 5.2199E+04 2.7887E-04
Xe~-135 1.2461E+03 4.8795E-07
Xe-133m 7.4335E+02 1.6582E-06
Xe-135m 1.5626E+02 1.7165E-09
Xe-138 8.1980E+01 8.4837E-10
Waste Gas Decay Tank Transport Group Inventory:
Time (h) = 0.0167 * Atmosphere Sump
Noble gases {atoms) 9.2576E+22 0.0000E+00
Elemental I (atoms) 0.0000E+00 O0.000OCE+00
Organic I (atoms) 0.0000E+00 O.0D00E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Ci/cec) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
.1303E+22
.2791E+17
.7113E+16
.5935E+17
.2627E+21
.1766E+18
.S082E+18
.6570E+15
.7022E+15

WIS EHEVDWN Y

0.0000E+00
0.0000E+00
0.0000E+00

Decay
1.0533E+1l6
5.5218E+14
3.1774E+14
9.9191E+14
1.0875E+17
'2.5971E+15
1.5488E+15
3.3255E+14
1.7479E+14

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 0.0167 Pipe Walls
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported

S.4859E+22
0.0000E+00
0.0000E+00 -
0.0000E+00
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Environment Integral Nuclide Release:

Time (h) = 0.0167
Kr-85

Kr-85m

Kr-87

Kr-88

Xe-133

Xe-135

Xe-133m

Xe-135m

Xe-138

ci
2.9410E+03
1.5399E+02
8.8343E+01
2.7643E+02
3.0363E+04
7:2482E+02
4.3239E+02
9.0905E+01
4.7700E+01

kg
7.4961E-03
1.8712E-08
3.1189E-09
2.2045E-08

'1.6221E-04

2.8383E-07
9.6454E-07
9.9860E-10
4.9362E-10

Environment Transport Group Inventory:

* Time (h) = 0.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
5.3849E+22
0.0000E+00
0.0000E+00
0.0000E+00

Release

Rate/s
8.9752E+20
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci}

Atoms

© 5.3109E+22

1.3257E+17
2.1589E+16
1.5086E+17
7.3449E+20
1.2661E+18
4.3674E+18
4.4546E+15
2.1541E+15

0.0000E+00

-0.0000E+00

0.0000E+00

Bq
1.0882E+14
5.6976E+12
3.2687E+12
1.0228E+13
1.1234E+15
2.6818E+13
1.5999E+13
3.3635E+12 -
1.7649E+12

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 0.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 0.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

5.4859E+22
0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.4943E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) = 0.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
€6.1310E+17
0.0000E+00
0.0000E+00
0.0000E+00

. Transported

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:'

Time (h) = 0.0167
Kr-85

Kr-85m

Kr-87

Kx-88

Xe-133 .

Xe-135

Xe-133m

Xe~-135m

Xe-138

Control Room Transport
Time (h) = 0.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Ci
8.1260E+00
4.2547E-01
2.4408E-01
7.6376E-01
8.3894E+01
2.0027E+00
1.1947E+00

2.5111E-01"

1.3176E-01

kg
2.0712E-05

5.1701E-11-

8.6170E-12
6.0910E-11
4.4820E-07
7.8422E-10
2.6651E-09
2.7584E-12
1.3635E-12

Group Inventory:

Atmosphere
1.4879E+20
0.0000E+00
0.0000E+00

" 0.0000E+00

Sump
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci/ce) I-131 (Thyroid)

Atoms
1.4674E+20
3.6629E+14
5.9647E+13
4.1683E+14
2.0254E+18
3.4983E+15
1.2067E+16
1.2305E+13
5.9501E+12

0.0000E+00

Decay
1.6841E+13

8.8284E+11 -

5.0800E+11
1.5859E+12
1.7388E+14
4.1523E+12
2.4762E+12

'5.3157E+11

2.7943E+11
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Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

0.0000E+00
0.0000E+00

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 0.0167 _ Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I ({atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
©1.4943E+20

0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

: Pathway
Time (h) = 0.0167 Filtered
Noble gases (atoms) 6.1310E+17
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols {(kg) 0.0000E+00
Site Boundary Doses:
Time (h) = 2.0000 Whole Body
Delta dose (rem) B.6579E-02
Accumulated dose (rem) 1.3714E-01

Low Population Zone Doses:

Time (h) = 2.0000  Whole Body
Delta dose (rem) 2.0382E-02
Accumulated dose (rem) 3.2284E-02

Control Room Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 6.3924E-02
Accumulated dose (rem) €.4123E-02

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

TEDE
8.6579E-02
1.3714E-01

TEDE
2.0382E-02

3.2284E-02

TEDE
6.3924E-02
6.4123E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 2.0000 Cci kg
Waste Gas Decay Tank Transport Group Inventory:
Time (h) = . 2.0000 Atmosphere Sump
Noble gases (atoms) 2.0258E-29 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.Q0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/c¢) I-131 (ICRP2 Thyroid).

Total I- (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:

‘Time (h) = 2.0000 Pipe Walls
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
3.3386E+23
0.0000E+00
0.0000E+00 -
0.0000E+00

Environment Integral Nuclide Release:

Time (h) = 2.0000 ci

Kr-85 7.9970E+03
Kr-85m 4.1465E+02
Kr-87 2.3214E402
Kr-88 7.4016E+02
Xe-~133 8.2534E+04
Xe-~135 1.9625E+03
Xe-133m 1.1748E+03

kg .
2.0383E-02
§.0385E-08
8.1953E-09
5.9027E-08
4.4093E-04
7.6847E-07
2.6206E-06

Atoms
1.4441E+23
3.5697E+17
5.6728E+16
4.0394E+17
1.9965E+21
3.4280E+18
1.1866E+19

Bg
2.9589E+14
1.5342E+13
8.5891E+12
2.7386E+13
3.0538E+15
7.2611E+13
4.3466E+13
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Xe-135m
Xe-138

2.0590E+02
1.0870E+02

2.3058E-09
1.1249E-09

Environment Transport Group Inventory:

Time (h) = 2.0000
Noble gases’ (atoms)
Elemental I (atoms)

‘Organic I (atoms)

Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.4642E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release
Rate/s
2.0337E+19

G.0000E+00

0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

1.0286E+16

4.9088E+15

0.0000E+00
0.0000E+00
0.0000E+00

7.7663E+12
4.0219E+12

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

3.3386E+23
0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00

0.0000E+00-

0.0000E+00

Transported

4.0634E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
3.1887E+20
0.0000E+00
0.0000E+00
0.0000E+00

Transported

0.0000E+00
0.0000E+00

0.0000E+00 -

0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) = 2.0000

Kr-85

Kr-85m

Kr-87
Kr-88
Xe-133
Xe-135
Xe-133m "
Xe-135m
Xe-138

Control Room Transport
Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

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

Environment to Control
Time (h) = 2.0000

Noble gases (atoms)
Elemental I (atoms)

" Organic I (atoms)

Cci
5.2890E+00
2.0375E-01
5.3894E-02
3.0636E-01
5.4021E+01
1.1246E+00
7.5754E-01
7.4481E-04
2.4699E-04

kg
1.348B1E-05
2.4759E-11
1.9027E-12
2.4432E-11
2.8860E-07
4.4038E-10
1.6899E-09%
8.1818E-1S
2.5559E-15

Group Inventory:

Atmosphere
9.6827E+19
0.0000E+00
0.0000E+00
0.0000E+00

. Sump
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms
9.5510E+19
1.7541E+14
1.3170E+13
1.6720E+14
1.3068E+18
1.9645E+15

" 7.6515E+1S

3.6498E+10
1.1154E+10

0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00

Transported
"4.0634E+20

0.0000E+00
0.0000E+0C0

Decay
3.0302E+1S
1.4160E+14
6.2787E+13
2.3876E+14
3.1156E+16
7.0717E+14

4.4109E+14.

2.6177E+13
1.2891E+13
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Aerosols (kg) 0.0000E+00 0.0000E+00

Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 2.0000 Filtered Transported
Noble gases (atoms) 3.1887E+20 0.0000E+00
Elemental I (atoms) *0.0000E+00 0.0000E+00
Organic I (atoms} 0.0000E+00 0.0000E+00
Aerosols (kg) ~0.0000E+00 0.0000E+00
Site Boundary Doses:

. Time (h) = 8.0000 ‘Whole Body Thyroid
Delta dose (rem) 0.0000E+00 " 0.0000E+00
Accumulated dose (rem) 1.3714E-01 0.0000E+00
Low Population Zone Doses:

Time (h) =- 8.0000 Whole Body Thyroid -
Delta dose (rem) 2.2879E-55 0.0000E+00
Accumulated dose (rem) 3.2284E-02 0.0000E+00
Control Room Doses:

Time (h) = 8.0000  Whole Body Thyroid
Delta dose (rem) 1.6409E-02 0.0000E+00
Accumulated dose (rem) 8.0532E-02 0.0000E+00

TEDE

0.0000E+00

.1.3714E-01

TEDE
2.2879E-55
3.2284E-02

TEDE
1.6409E-02
8.0532E-02

Waste Gag Decay Tank Compartment Nuclide Inventory:

Time (h) = 8.0000 ci . kg
Waste Gas Decay Tank Transport Group Inventory:
Time (h) = . 8.0000 Atmosphere " Sump
Noble gases (atoms) 1.0583-185 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00 .
.Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)
Total I (Ci) ’

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 8.0000 Pipe Walls Transported’
Noble gases (atoms) 0.0000E+00 3.3386E+23
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 O0.0000E+00
RAerosols (kg) 0.0000E+00 0.0000E+00

- Environment -Integral Nuclide Release:

Time (h) = 8.0000 Cci kg

Kr-85 7.9970E+03 2.0383E-02
Kr-85m 4.1465E+02 5.0385E-08
Kr-87 2.3214E+02 8.1953E-09
Kr-88 7.4016E+02 5.9027E-08
Xe-133 B.2534E+04 4.4093E-04
Xe-135 1.9625E+03 7.6B47E-07
Xe-133m 1.1748BE+03 2.6206E-06
Xe-135m 2.0990E+02 2.3058E-09
Xe-138 1.0870E+02 1.1249E-09

Environment Transport Group Inventory:

Time (h) =

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

Total
Release
1.4642E+23
0.0000E+400
0.0000E+00

Release

Rate/s
5.0842E+18
0.0000E+00
0.0000E+00

Atoms
1.4441E+23
3.5697E+17
5.672BE+16
4.0394E+17
1.9965E+21
3.4280E+18
1.1866E+19
1.0286E+16
4.9088BE+15

Bq
2.9589E+14
1.5342E+13

8.5891E+12

2.7386E+13
3.053BE+1S
7.2611E+13
4.3466E+13
7.7663E+12
4.0219E+12
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Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

0.0000E+00

0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

S

0.0000E+00
0.0000E+00
0.0000E+00

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 8.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

3.33B6E+23

0.0000E+00 .

0.0000E+00
0.0000E+00

Environment to Control Room Transport Group Inventory:

Time (h) = 8.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.0634E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) = 8.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
4.1445E+20
0.0000E+00
0.0000E+00
0.0000E+00

Transported

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) = 8.0000
Kr-85 -

Kr-85m

Kr-87

Kr-88

Xe-133

Xe-135

Xe-133m

Control Room Transport

Time {(h) = 8.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols  (kg}

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)

Total I (Ci)

Environmegt to Control

Time (h) = 8.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

ci
6.7785E-02
1.0321E-03
2.6242E-05
9.0789E-04
6€.7017E-01
9.1220E-03
8.9706E-03

kg -
1.7277E-07
1.2541E-13
9.2644E-16
7.2404E-14
3.5803E-09
3.5720E-12
2.0011E-11

Group Inventory:

Atmosphere
1.2404E+18
0.0000E+00
0.0000E+00
0.0000E+00

Sump
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms
1.2241E+18
8.8854E+11
6.4128E+09
4.9549E+11
1.6211E+16
1.5934E+13
9.0608E+13

0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.0634E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) = 8.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

.Site Boundary Doses:

Pathway
Filtered
4.1445E+20
0.0000E+00
0.0000E+00
0.0000E+00

Transported

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Decay
3.9535E+15
1.7115E+14
6.8227E+13
2.7919E+14
4.0521E+16
8.8569E+14
5.7111E+14
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Time (h) = 24.0000
Delta dose (rem)

Accumulated dose (rem)

Whole Body
0.0000E+00
1.3714E-01

Low Population Zone Doses:

Time (h) = 24.0000
Delta dose (rem)

Accumulated dose (rem)

Control Room Doses:

Time (h) = 24.0000
Delta dose (rem)

Accumulated dose (rem)

Whole Body
8.8607-212
3.2284E-02

Whole Body
1.6551E-04
8.069BE-02

Thyroid
0.0000E+00
0.0000E+00

Thyroid

0.0000E+00"

0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

TEDE
0.0000E+00
1.3714E-01

TEDE
8.8607-212
3.2284E-02

TEDE
1.6551E-04
8.0698E-02

Waste Gas Decay Tank Compartment Nuclidé Inventory:

Time (h) = 24.0000

Waste Gas Decay Tank Transport Group Inventory:

Time (h) = 24.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg) -

ci

Atmosphere
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

kg

Sump
0.0000E+00
0.0000E+GO
0.0000E+00
0.0000E+00

Dogse Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) =. 24.0000
Noble gases {atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

3.3386E+23

"0.0000E+00

0.0000E+00
0.0000E+00

Environment Integral Nuclide Release:

Time (h) = 24.0000
Kr-85

Kr-85m

Kr-87

Kr-88

Xe-~133

Xe~135

Xe-133m

Xe~135m

Xe~138

Ci
7.9970E+03
4.1465E+02
2.3214E+02
7.4016E+02
8.2534E+04
1.9625E+03
1.1748E+03
2.0990E+02
1.0870E+02

kg
2.0383E-02
5.0385E-08
8.1953E-09
5.9027E-08

.4.4093E-04

7.6847E-07

"2.6206E-06

2.3058E-09
1.1249E-09

Environment Transport Group Inventory:

Time (h) = 24.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total-

Release
1.4642E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release

Rate/s
1.6947E+18
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

" 1.4441E+23

3.5697E+17
5.6728E+16

'4.0394E+17

1.9965E+21
3.4280E+18
1.1866E+19
1.0286E+16

4.90BBE+15

0.0000E+00
0.0000E+00
0.0000E+00

Bq
2.9589E+14
1.5342E+13
8.5891E+12
2.73B6E+13
3.0538E+15
7.2611E+13
4.3466E+13
7.7663E+12
4.0219E+12

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 24.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.3386E+23
0.0000E+00
0.0000E+00
0.0000E+00
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Environment to Control Room Transport Group Inventory:

Pathway

Filtered Transported
0.0000E+00 4.0634E+20
0.0000E+00 0.0000E+00
0.0000E+00 O0.0000E+00 -
0.0000E+00 O0.0000E+00

Time (h) = 24.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I’ (atoms)

- Aerosols (kg)

Control Room to Environment Transport Group Inventory:

Pathway

Filtered Transported
4.1569E+20 0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Time (h) = 24.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Compartment Nuclide Inventory:

Time (h) = 24.0000 ci kg Atoms
Kr-8S5 ' © 6.0977E-07 1.5542E-12 1.1011E+13
Kr-85m 7.8108E-10 9.4912E-20 6.7244E+05
Kr-88 1.6450E-10 1.3119E-20 8.9778E+04
Xe-133 5.5270E-06 2.9527E-14 1.3370E+11
Xe-135 2.4227E-08 9.4870E-18 4.2320E+07
Xe-133m

Control Room Transport Group Inventory:

Time (h) = 24.0000 Atmosphere Sump
Noble gases (atoms) 1.1146E+13 0.0000E+00
Elemental I- (atoms) 0.0000E+00 0.0000E+00
. Organic I (atoms) 0.0000E+00 ©.0000E+00
. Aerosols (kg) 0.0000E+00 O0.0000E+00

Dose Effective (Ci/cec) I-131 (Thyroid) . 0.0000E+00
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 0.0000E+00
Total I (Ci) 0.0000E+00

Environment to Control Room Transport Group Inventory:

Pathway

Filtered - Transported
0.0000E+00 4.0634E+20
0.0000E+00 O.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 O0.0000E+00

Time (h) = 24.0000
Noble gases {(atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room to Environment Transport Group Inventory:

Pathway o
Filtered Transported
4.1569E+20 0.0000E+00 .
0.0000E+00 0.0000E+00
0.0000E+00 O.0000E+00-
0.0000E+00 O0.0000E+00 -

Time (h) = 24.0000
- Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg) -

Site Boundary Doses:

Time (h) = 96.0000
Delta dose (rem)

Whole Body  Thyroid  TEDE

Low Population Zone Doses:

Time (h) = 96.0000 Thyroid TEDE

Delta dose (rem)

¥Whole Body

Control Room Doses:

6.5353E-08 1.4578E-16 6.6010E+08

0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.3714E-01 0.0000E+00 1.3714E-01

0.0000E+00 0.0000E+00 O0.0000E+00
Accumulated dose (rem) 3.2284E-02 0.0000E+00 3.2284E-02

Decay
3.9654E+15
1.7130E+14
2.7931E+14
4.0637E+16
8.8714E+14
5.7265E+14
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Time (h) = Thyroid

96.0000 Whole Body TEDE
Delta dose (rem) 7.5697E-10 O0.0000E+00 7.5697E-10
Accumulated dose (rem) 8.0698E-02 0.0000E+00 B8.0698E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 96.0000

Waste Gas Decay Tank Transport Group Ihvéntory:

“Time (h) = 96.0000
Noble gases (atoms)
Elemental I {(atoms)
Organic I (atoms)
Rerosols (kg)

ci kg
Atmosphere Sump -
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0©0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 96.0000
Noble gases (atoms)
Elemental I (atodms).
Organic I {atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.3386E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment Integral Nuclide Release:

Time (h) = 96.0000
Kr-85

Kr-85m

Kr-87

"Kr-88 |

Xe-133

Xe-135

Xe-133m

Xe-135m

Xe-138

Cci
7.9970E+03
4.1465E+02
2.3214E+02
7.4016E+02

8.2534E+04 -
"1.9625E+03

1.1748E+03
2.0990E+02
1.0870E+02

kg
2.0383E-02
5.0385E-08
B8.1953E-09
5.9027E-08
4.4093E-04
7.6847E-07
2.6206E-06
2.3058E-09
1.1249E-09

Environment Transport Group Inventory:

Time (h) = 96.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (éi) I-131 (Thyroid)

Total
Release
1.4642E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release

Rate/s
4.2368E+17
0.0000E+00
0.0000E+00
0.0000E+400

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.4441E+23
3.5697E+17
5.6728E+16
4.0394E+17
1.9965SE+21
3.4280E+18
1.1866E+19
1.0286E+16
4.9088E+15

0.0000E+00
0.0000E+00
0.0000E+00

Bq
2.9589E+14
1.5342E+13
8.5891E+12
2.7386E+13 |

‘3.053BE+15

7.2611E+13
4.3466E+13
7.7663E+12
4.0219E+12

Waste Gas Decay Tank to Environment Transport Group Inventory: .-

‘Time (h) = 96.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.3386E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment to Control Room Transport Gtoup Inventory:

Time (h) = 96.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms}
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
4.0634E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Pathway



Time (h) = 96.0000 Filtered
Noble gases (atoms) 4.1569E+20
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aeroscls (kg) 0.0000E+00

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:

Atoms

Time (h) = 96.0000 " ci kg

Control Room Transport Group Inventory:

Time (h) = 96.0000 Atmosphere Sump

Noble gases (atoms) - 2.1804E-10 0.0000E+00

"Elemental I (atoms) 0.0000E+00 0.0000E+00

Organic I (atoms) 0.0000E+00 0.0000E+00

Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 0.0000E+00
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 0.0000E+00
Total I (Ci) 0.0000E+00

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 96.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
4.,0634E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

. -Pathway
Time (h) = 96.0000 Filtered
- Noble gases (atoms) 4.1569E+20
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Site Boundary Doses:
Time (h) = 720.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 1.3714E-01

Low Population Zone Doses:

Time (h) = 720.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose {rem) 3.2284E-02

Control Room Doses:

Time (h) = 720.0000 Whole Body
Delta dose (rem) 6.4795E-33
Accumulated dose (rem) 8.0698E-02

Transported
0.0000E+00 -
0.0000E+00
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

- TEDE
0.0000E+00
1.3714E-01

TEDE
0.0000E+00
3.2284E-02

TEDE
6.4795E-33
8.0698E-02

Waste Gas Decay Tank Compartment'Nuclide Inventory:

Time (h) = 720.0000 ci kg Atoms
Waste Gas Decay Tank Transport Group Inventory:

Time (h) = 720.0000 Atmosphere - Sump

Noble gases (atoms) 0.0000E+00 0.0000E+00

Elemental I (atoms) 0.0000E+00 0.0000E+00

Organic I (atoms) 0.0000E+00 0.0000E+00

Aerosols (kg) 0.0000E+00 O0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 0.0000E+00
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 0.0000E+00
Total I (Ci) ' 0.0000E+00

Decay

Decay

Waste Gas Decay Tank to Environment Tranéport Group . Inventory:
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Time (h) = 720.0000
Noble gases (atoms)
Elemental I {atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.3386E+23
0.0000E+00
0.0000E+00
0.0000E+00

‘Environment Integral Nuclide Release:

Time (h) = 720.0000
Kr-85

Kr-85m

Kr-87

Kr-88

Xe-133

Xe-135

Xe-133m

Xe-135m

Xe-138

ci
7.9970E+03
4.1465E+02
2.3214E+02
7.4016E+02
8.2534E+04
1.9625E+03
1.1748E+03
2.0990E+02
1.0870E+02

kg .
2.0383E-02
5.0385E-08
8.1953E-09
5.9027E-08
4.4093E-04
7.6847E-07
2.6206E-06
2.3058E-09
1.1249E-09

Environment Transport Group Inventory:

Time (h) = 720.0000
Noble gases (atoms)
Elemental I (atoms)
-Organic I (atoms)
Aerosols (kg)

Dose Effective {(Ci) I-131 (Thyroid)

Total
Release
1.4642E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release

Rate/s
5.6491E+16
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.4441E+23
3.5697E+17
5.672BE+16
4.0394E+17
1.9965E+21
3.4280E+18

1.1866E+19

1.0286E+16
4.9088E+15

0.0000E+00
0.0000E+00
0.0000E+00

Bq
2.9589E+14
1.5342E+13
8.5891E+12
2.7386E+13
3.0538E+15
7.2611E+13
4.3466E+13
7.7663E+12
4.0219E+12

Waste Gas Decay Tank to Environment Transport Group Iﬁventory;

Time {(h) = 720.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 720.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.3386E+23
0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered

" 0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

Transported
4,0634E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) = 720.0000
Noble gases {atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
4 ,1569E+20
0.0000E+00
0.0000E+00
0.0000E+00

Transported -

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) = 720.0000

Control Room Transport Group Inventory:

Time (h) = 720.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Ci kg
Atmosphere Sump
3.4852-207 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 ©0.0000E+00
0.0000E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay
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Environment to Control Room Transbort Group Inventory:

Pathway

Filtered °* Transported
0.0000E+00 4.0634E+20
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 .

Time (h) = 720.0000
Noble gases {atoms)
Elemental I (atoms)
‘Organic I (atoms)
Aerosols (kg)

Control Room to Environment Transport Group Inventory:

: Pathway
Time (h) = 720.0000 Filtered Transported
Noble gases (atoms) 4.1569E+20 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

838

##############################################8#####################

I-131 Summa

####################################################################

Waste Gas Decay Tank Environment
Time (hr) I-131 (Curies) I-131 (Curies)-

0.000 0.0000E+00 0.0000E+00
0.017 0.0000E+00 0.0000E+00
0.417 0.0000E+00 0.0000E+00
0.717 0.0000E+00 0.0000E+00
1.017 0.0000E+00 0.0000E+00
1.317 0.0000E+00 0.0000E+00

. 1.617 0.0000E+00 0.0000E+00 °
1.917 0.0000E+00 0.0000E+00
2.000 0.0000E+00 0.0000E+00
2.300 - 0.0000E+00 0.0000E+00
2.600 0.0000E+00 0.0000E+00
2.900 0.0000E+00 0.0000E+00
3.200 0.0000E+00 0.0000E+00
3.500 0.0000E+00 0.0000E+00
3.800 0.0000E+00 0.0000E+00
4.100 0.0000E+00 0.0000E+00
4.400 0.0000E+00 0.0000E+00
4.700 0.0000E+00 0.0000E+00
5.000 0.0000E+00 0.0000E+00
5.300 0.0000E+00 0.0000E+00
5.600 0.0000E+00 0.0000E+00
5.900 0.0000E+00 0.0000E+00
6.200 0.0000E+00 0.0000E+00
6.500 0.0000E+00 0.0000E+00
6.800 0.0000E+00 0.0000E+00
7.100 0.0000E+00 0.0000E+00
7.400 0.0000E+00 -0.0000E+00
7.700 0.0000E+00 0.0000E+00
8.000 0.0000E+00 0.0000E+00
8.300 0.0000E+00 ~ 0.0000E+00
8.600 0.0000E+00 0.0000E+00
8.900 0.0000E+00 0.0000E+00
9.200 0.0000E+00 0.0000E+00
9.500 0.0000E+00 0.0000E+00
9.800 0.0000E+00 0.0000E+00
10.100 0.0000E+00 0.0000E+00
10.400 0.0000E+00 0.0000E+00_
24.000 0.0000E+00 0.0000E+00
96.000 0.0000E+00 0.0000E+00
720.000 0.0000E+00 0.0000E+00

Control Room
I-131 (Curies)

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

‘0.0000E+00
0.0000E+00-

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

####################################################################
Cumulative Dose Summary
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Time
(hr)
0.000
0.017
0.417
0.717
'1.017
1.317
1.617
1.917
2.000
2.300
2.600
2.900
3.200
3.500
3.800
4.100
4.400
4.700
5.000
5.300
5.600
5.900
6.200
6.500
6.800
7.100
7.400
7.700
8.000
8.300
" 8.600
8.900
9.200
9.500
9.800
10.100
10.400
24.000
96.000
720.000

Site Boundary

Thyroid
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+400
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+400
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

TEDE
(rem)
0.0000E+00
5.0557E-02
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1.3714E-01
1,3714E-01

Low Population Zone.

Thyroid
(xrem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

TEDE
(rem)
0.0000E+00
1.1902E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.228B4E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.22B4E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.228B4E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02
3.2284E-02

Control Room

Thyroid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
‘'0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+4+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

TEDE
(rem)
0.0000E+00
1.9952E-04
2.1508E-02
3.4388E-02
4.4369E-02
5.2147E-02
5.8228E-02
6€.2993E-02
6.4123E-02
6.7620E-02
7.0370E-02
7.2534E-02
7.4239E-02
7.5584E-02
7.6645E-02
7.7485E-02
7.8148E-02
7.8674E-02
7.9090E-02
7.9419E-02
7.9681lE-02
7.9889E-02
8.0054E-02
8.0185E-02
8.0289E-02
8.0372E-02
8.0438E-02
8.0491E-02
8.0532E-02
8:0566E-02

8.0592E-02 -

8.0614E-02
8.0630E-02
8.0644E-02
8.0655E-02
8.0663E-02
8.0670E-02
8.0698E-02
8.0698E-02
8.0698BE-02

####################################################################
Worst Two-Hour Doses

HERERI AR RS

HRHBHERBERRHBBHB RN HHBH RS BT R B BB B S
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ATTACHMENT F —- RADTRAD OUTPUT FILE WASTEGAS4.00 — 4-HOUR GAS TRANSFER
DECAY TIME CREDIT



HEREEEBRBRERBRERUSAEY
RADTRAD Version 3.
BREHBRBEBARRRERBHBHRY

REEREHBHBRERHBBRRRE

BHEHRHHBHEHEBHBG B RHBREBRBLRHBHERRERBREBUREHRU RS
03 (Spring 2001) run on B8/01/2005 at 17:46:26
BEABEHEBHBHESHMIBLBBUBH B BB R B RH R AR BB RH B RIS

BEBBEBEBBESBEERBERER R BRREHB BB REBEHE BB U BB BB HE IS

File information

HEHBREBEBREE BB RRE BN

Plant file
Inventory file
Release file

Dose Conversion file

BREEE Fifs  #
#

# # #
# # # #
FhiaH 13
# # #
# # #
# HEE T

Radtrad 3.03 4/15/200

Nuclide Inventory Fil
d:\radtrad\defaults\w
Plant Power Level:
2.7540E+03 "
Compartments:
3 -
Compartment 1:
Waste Gas Decay Tank
3
6.0825E+402

[eNeNeNoNe]

Compartment 2:
Environment

2

0.0000E+00

[e R oo Ne N

Compartment 3:

Control Room
1
2.8919E+0S

[eNelNoNel]

Pathways:
3

Pathway 1:

Waste Gas Decay Tank
1l
2
1 .

Pathway 2:

HEHBRAHHHH R R R R R AR R R RRBRR R RERARRRIR RS

= D:\RADTRAD\Defaults\WasteGas4.psf
= d:\radtrad\defaults\wastegas.nif
= d:\radtrad\defaults\wastegas0.rft
= d:\radtrad\defaults\wastegasl4.inp

H#H#E
# #
# #
HEHHE
#

#
- # :3:3.14

#hi#

Hid

Itk Ik
I
3t
B

=Wtk

1

e:
astegas.nif

to Environment
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Environment to Control Room
2
3
2

Pathway 3:

Control Room to Environment

3

2

2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:
Source Term:

1
1 1.0000E+00

d:\radtrad\defaults\wastegasl4.inp
d:\radtrad\defaults\wastegas0.rft

4 .0000E+00

1

9.5000E-01 4 .8500E-02
Overlying Pool:

0

0.0000E+00
0
0

0

0
‘Compartments:

3 .
Compartment 1:

=P

0000000

Compartment 2:

000000 ORHR

Compartment 3:

QOO0 O0OOKHKH

Pathways:
3
Pathway 1:

-.0000E+00 1.0000E+00

HHEBHMEOO

1.5000E-03

6.0800E+02

© 1.0000E+00°
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Pa

Pa

4 .0000E+00

.0000E+00

hway 2:

HHOOOOOTOOOOOOOhARR

.0000E+00

TOOODO0OOON

hway 3:

.0000E+00

OCO0OO0OO0O0OOHKODOOOO

Dose Locations:

3

Location 1:
Site Boundary

2

1

2
4.0000E+00
6.0000E+00
1

4 .
4.0000E+00
1.2000E+01
2.8000E+01
7.2400E+02
0

Location 2:
Low Population Zone

2

1

4
4.0000E+00
6.0000E+00
2.8000E+01
7.2400E+02
1

4
4.0000E+00
1.2000E+01
2.8000E+01

1.0000E+00

1.0000E+00

3.5000E+03

3.5000E+03

1.4400E-04
0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

3.3900E-05

2.2000E-06
5.4000E-07
0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04

6.0800E+02

6.0800E+02

0.0000E+00  0.0000E+00

0.0000E+00

0.0000E+00  0.0000E+00 0.0000E+00
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0.0000E+00

7.2400E+02
0
Location 3:
Control Room
3
0
1
2 .
4.0000E+00 3.5000E-04
7.2400E+02 0.0000E+00
1
4
4.0000E+00 1.0000E+00
2.8000E+01 6.0000E-01
1.0000E+02 4.0000E-01
7.2400E+02 0.0000E+00
Effective Volume Location:
1
6
4.0000E+00 1.6800E-03
6.0000E+00 1.3400E-03
1.2000E+01 5.1400E-04
2.8000E+01 3.8400E-04
1.0000E+02 3.1200E-04
7.2400E+02 0.0000E+00
Simulation Parameters:
0

Output Filename:
D:\RADTRAD\Defaults\WasteGas4.00

cCoMpR

End of Scenario File
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#######################################################################
*  RADTRAD Version 3.03 (Spring 2001) run on 8/01/2005 at 17:46:26
HEHH RSB BB R B R BB AR AR R R BB R B R B R B U R R IR B R R BB R R R R S

#######################################################################
Plant Description
#######################################################################

Number of Nuclides = 14

Inventory Power = 2.7540E+03 MWth
Plant Power Level = 2.7540E+03 MWth

Number of compartments = 3
Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00
)
Name: Waste Gas Decay Tank
Compartment volume = 6.0825E+02 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1: Waste Gas Decay Tank to Environment

Compartment number 2

Name: Environment

Compartment type is Environment

Pathways into and out of compartment 2
Inlet Pathway Number 1: Waste Gas Decay Tank to Environment
Inlet Pathway Number 3: Control Room to Environment
Exit Pathway Number - 2: Environment to -Control Room.

Compartment number 3
Name: Control Room
Compartment volume = 2.8919E+05 (Cubic feet)
Compartment type is Control Room
Pathways into and out of compartment 3
" Inlet Pathway Number 2: Environment to .Control Room
Exit Pathway Number 3: Control Room to Environment

Total number of pathways =~ 3



L R e e e e e e P e d
RADTRAD Version 3.03 (Spring 2001) run on . 8/01/2005 at 17:46:26
HERGHUHEHBHREBH AR BHBH BH AU B R RH R R R B RHBH BRI BU R HEH B U B R U R U B E B R RS

REREHBHEHBHEH R HHHRE U BHAHERE R BR U RH BN BB U BHA I U BHEH B R B HE R R U B A B U R AR

Scenario Description
HERHEHHHHBHE U SRR R R R R H U R B R B R R BB R B R H B B B

Time between shutdown and first release = 4.0000E+00 (Hours)

Radiocactive Decay is enabled

Calculation of Daughters is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.016666 hr 0.0000 hrs 0.0000 hrs (gm)
NOBLES 1.0000E+00 0.0000E+00 0.0000E+00 2.083E+01
IODINE 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CESIUM . 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+0C 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = 1. MWt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Name Inventory life DCF Thyroid Effective
(Ci/Mmt) {s) .. (sv-m3/Bg-s) (Sv/Bq) (Sv/Bq)
Kr-85 1 7.997E+03 3.383E+08 1.190E-16 0.000E+00 ,0.000E+00
Kr-85m -1 4.198E+02° 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kx-87 1 2.424E+02 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 7.547E+02 1.022E+04 1.020E-13 0.000E+00 0.000E+00
Xe-133 1 8.257E+04 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe-135 1 1.973E+03 3.272E+04 1.190E-14 0.000E+00 0.000E+00
Xe-133m 1 1.176E+03 1.892E+05 1.370E-15 0.000E+00 0.000E+00
Xe-135m 1 2.581E+02 9.180E+02 2.040E-14 0.000E+00Q 0.000E+00
Xe-138 1 1.362E+02 8.460E+02 5.770E-14 0.000E+00 0.000E+00
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
Kr-85m Kr-85 0.21 . none 0.00 none 0.00
Kr-87 Rb-87 1.00 none 0.00 none 0.00
Kr-88 Rb-88 1.00 none 0.00 none 0.00
I-133 Xe-133m 0.03 Xe-133 0.97 none 0.00
I-135 Xe-135m 0.15 Xe=135 0.85 none 0.00
Xe-135 Cs-135 1.00 none 0.00 none 0.00
Xe-133m Xe-133 1.00 none 0.00 none 0.00
Xe-135m Xe-135 1.00 none 0.00 none 0.00
Iodine fractions
Aerosol = 9.5000E-01
Elemental = 4.8500E-02
‘Organic = 1.5000E-03

COMPARTMENT DATA
Compartment number 1: Waste Gas Decay Tank
Compartment number 2: Environment
Compartment number 3: Control Room

PATHWAY DATA

Pathway number 1: Waste Gas Decay Tank to Environment

Piping: Removal Data
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Time (hr) Flow Rate DF
{cfm) Aerosol Elemental Organic
4 .0000E+00 6.0800E+02 1.0000E+00 1.0000E+00 1.0000E+00

Pathway number 2: Environment to Control Room
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
4 .0000E+G0O 3.5000E+03 0.0000E+00 0.0000E+00 0.0000E+00
Pathway number 3: Control Room to Environment
Pathway Filter: Removal Data
Time (hr) - Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
4 .0000E+00 3.5000E+03 ° 0.0000E+00 0.0000E+00 0.0000E+00

LOCATION DATA

Location Site Boundary is in compartment 2
Location X/Q Data
Time (hr) X/Q (s * m"-3)
4 .0000E+00 1.4400E-04
6.0000E+00 0.0000E+00
Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec™-1)
4 .0000E+00 . 3.5000E-04
1.2000E+01 ’ 1.8000E-04
2.8000E+01 : . 2.3000E-04
7.2400E+02 - 0.0000E+00

Location Low Population Zone is in compartment 2
Location X/Q Data :

Time (hr) X/Q (s * m~-3)
4.0000E+00 3.3500E-05
6.0000E+00 2.2000E-06
2.8000E+01 $.4000E-07
7.2400E+02 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m”*3 * sec”™-1)
4.0000E+00 3.5000E-04
1.2000E+01 1.8000E-04
2.8000E+01 2.3000E-04
7.2400E+02 0.0000E+00

Location Control Room is in compartment 3
Location X/Q Data : .

Time (hr) X/Q (8 * m*-3) -
4.0000E+00 1.6800E-03
6.0000E+00 1.3400E-03
1.2000E+01 5.1400E-04
2.8000E+01 3.8400E-04
1.0000E+02 3.1200E-04
7.2400E+02 0.0000E+00

Location Breathing Rate Data ]

Time (hr) Breathing Rate (m*3 * sec™-1)
4.0000E+00 3.5000E-04
7.2400E+02 0.0000E+00

Location Occupancy Factor Data

Time (hr) Occupancy Factor
4.0000E+00 1.0000E+00
2.8000E+01 6.0000E-01
1.0000E+02 4.0000E-01

7.2400E+02 0.0000E+00



HHEBBERRUBRUBRHBEH RRERBH B RU BHEBHABHBRRH BHERU SRR R RH BB U BR R BHE B RUBHR B R AR |

RADTRAD Version 3.03 (Spring 2001).run on 8/01/2005 at 17:46:26

HHER R RERER R R BB R B HHRR R R R R RHR B R R R R R R R B

LTI #  HEBHE  BERuEE
# £ & # # # #
# # & # # # #
# & # # # #itiad
# # & # # #

# LI # # #

#aHh #iH# # #

. HiHE

Tk

#
#
#
#
#
#
#

HHERBHEHHBHHBHHBHH FBERA R BB R R U RH BB U B U U BRI B BH BB H R U B S U S
Dose, Detailed model and Detailed Inventory Output

HEERHBHRRRBRB R R RERRER B B R BRI R R R R R R R RE R R R R R R R

Site Boundary Doses:

Time (h) = 4.0167
Delta dose (rem)
Accumulated dose (rem)

wWhole Body
3.5927E-02
3.5927E-02

Low Population Zone Doses:

Time (h) = 4.0167 ~ Whole Body
Delta dose (rem) 8.4579E-03
Accumulated dose {(rem) 8.4579E-03
Control Room Doses:

Time (h) = 4.0167 Whole Body
Delta dose (rem) 1.4178E-04
Accumulated dose (rem) 1.4178E-04

Thyroid TEDE
0.0000E+00 3.5927E-02
0.0000E+00 3.5927E-02
Thyroid TEDE

0.0000E+00 B.4579E-03
0.0000E+00 B8.4579E-03

Thyroid TEDE
0.0000E+00 ~ 1.4178E-04
0.0000E+00 1.4178E-04

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 4.0167 Ci kg Atoms Decay
Kr-85 5.0559E+03 1.2887E-02 9.1300E+22 1.0533E+16
Kr-85m + 1.4257E+02 1.7324E-08 1.2274E+17 2.9738E+14
Kr-87 1.7163E+01 6.0591E-10 4.1941E+15 3.5908E+13
Kr-88 .1.7902E+02 1.4277E-08 9.7701E+16 3.7367E+14
Xe-133 5.1125E+04 2.7313E-04 1.2367E+21 1.0651E+17
Xe-135 1.0738E+03 4.2049E-07 1.8758E+18 2.2382E+15
Xe-133m 7.0848E+02 1.5B04E-06 7.1561E+18 1.4761E+15
Xe-135m 7.9238E+01 8.7044E-10 3.88B29E+15 1.6864E+14
Xe-138 6.1630E-04 6.3778E-15 2.7832E+10 1.3140E+09
Waste Gas Decay Tank Transport Group Inventory:

Time (h) = 4.0167 Atmosphere Sump

Noble gases (atoms) 9.2546E+22 0.0000E+00

Elemental I (atoms) 0.0000E+00 O0.0000E+00

Organic I (atoms) 0.0000E+00 0.0000E+00

Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Cifcc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

0.0000E+00"-
0.0000E+00
0.0000E+00

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 4.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I {(atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
5.4842E+22"
0.0000E+00
0.0000E+00
0.0000E+00
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Environment Integral Nuclide Release:

Time (h) = 4.0167
Kr-85

Kr-85m

Kr-87

Kr-88

. Xe-~133

Xe-~135

Xe-133m

Xe-~135m

Xe-138

ci
2.94089E+03
8.2931E+01
9.9837E+00
1.0413E+02
2.9738BE+04
6.2462E+02
4.1211E+02
4.6096E+01
3.5859E-04

kg
7.4959E-03
1.0077E-08
3.5246E-10
8.3047E-089
1.5887E-04
2.4459E-07
9.1930E-07
5.0637E-10
3.7109E-15

Environment Transport Group Inventory:

Time (h) = 4.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
S.3832E+22
0.0000E+00
0.0000E+0Q0
0.0000E+00

Release

Rate/s
8.9724E+20
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
5.3107E+22
7.1396E+16
2.4397E+15
5.6832E+16
7.1937E+20
1.0911E+18

"4.1625E+18

2.2588E+15
1.6194E+10

0.0000E+00
0.0000E+00

_0.0000E+00

Bq
1.0881E+14
3.0684E+12
3.6940E+11
3.B8530E+12
1.1003E+15
2.3111E+13
1.5248E+13
1.7056E+12
1.3268E+07

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 4.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

5.4842E+22

-0.0000E+00

0.0000E+00
0.0000E+00

Environment to Control.Réom Transport Group Inventory:

Time (h) = 4.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

. Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.4939E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) = 4.0167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
6.1290E+17
0.0000E+00
0.0000E+00
0.0000E+00

Transported

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control. Room Compaftment Nuclide Inventéry:'

Time (h) = 4.0167
Kr-85

Kr-85m

Kr-87

Kr-88

Xe~133

Xe-135

Xe~133m

Xe-~135m

Xe-~138

Control Room Transport
Time (h) = 4.0167
Noble gases {atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Cci " kg
8.1258E+00 2.0711E-05
2.2914E-01 2.7843E-11
2.75B4E-02 9.7381E-13
2.8772E-01 2.2946E-11
8.2168E+01 4.3897E-07
1.7258E+00 6.7581E-10
1.1387E+00 2.5401E-09
1.2733E-01 . 1.3988E-12
9.9052E-07 1.0250E-17
Group Inventory:
Atmosphere Sump
1.4874E+20 0.0000E+00
0.0000E+00 ©0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Dose Effective {(Ci/cc) I-131 (Thyroid)

Atoms
1.4674E420
1.9727E+14
6.7407E+12
1.5703E+14

.1.9876E+18

3.0147E+15
1.1501E+16
6.2396E+12
4.4731E+07

0.0000E+00

Decay
1.6840E+13
4 .7545E+11
5.7408E+10
5.9742E+11
1.7030E+14
3.5785E+12
2.3601E+12
2.6955E+11
2.1006E+06
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Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

0.0000E+00
0.0000E+00

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 4.0167 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I  (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
1.4939E+20
0.0000E+00
0.0000E+00
0.0000E+00

Contreol Recom to Environment Transport Group Inventory:

Pathway
Time {(h) = 4.0167 Filtered
Noble gases (atoms) 6.1290E+17
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Site Boundary Doses:
Time (h) = 6.0000 Whole Body
Delta dose (rem) 6.1674E-02
Accumulated dose (rem) 9.7601E-02

Low Population Zone Doses:

Time (h) = 6.0000 - Whole Body
Delta dose (rem) 1.4519E-02
Accumulated dose (rem) 2.2977E-02
Control Room Doses:

Time {(h) = 6.0000 & Whole Body
Delta dose (rem) 4.8340E-02
Accumulated dose (rem). 4.8482E-02

Transported

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

Thyroid TEDE
0.0000E+00 6.1674E-02
0.0000E+00 9.7601E-02
Thyroid TEDE
0.0000E+00 1.4519E-02
0.0000E+00 2.2977E-02
Thyroid “TEDE
0.0000E+00 4.8340E-02

0.0000E+00 4.8482E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 6.0000 ci kg Atoms Decay
Waste Gas Decay Tank Transport Group Inventory:

Time (h) = 6.0000 Atmosphere Sump

Noble gases (atoms) 2.0252E-29 0.0000E+00

Elemental I (atoms) 0.0000E+00 0.0000E+00

Organic I (atoms) 0.0000E+00 0.0000E+00

Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 0.0000E+00

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 0.0000E+00

Total I (Ci)

: 0.0000E+00

Waste Gas Decay Tank to~Envirdnment Transport Group Inventory:’

Time (h) = 6.0000 Pipe Walls
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms). . 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
3.3375E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment Integral Nuclide Release:
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Time (h) =
Kr-85
Kr-85m
Kr-87
Kr-88
Xe-133
Xe-135
Xe-133m

ci
7.9968E+03
2.2331E+02
2.6234E+01
2.7883E+02
8.0836E+04
1.6908E+03
1.1197E+03

kg
2.0383E-02
2.7135E-08
9.2615E-10
2.2237E-08
4.3186E-04
6.6209E-07
2.4976E-06

Atoms
1.4441E+23
1.9225E+17
6.4108E+15
1.5217E+17
1.9554E+21
2.9535E+18
1.1309E+18

Bg
2.9588E+14
8.2623E+12
9.7065E+11
1.0317E+13
2.9909E+15
6.2560E+13
4.1427E+13



Xe-135m
Xe-138

1.0644E+02
8.1718E-04

1.1692E-09
8.4565E-15

Environment Transport Group Inventory:

Time (h) =

Noble gases {atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols {kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.4638E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release
Rate/s

2.0330E+19 .
0.0000E+00

0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

5.2158E+15

3.6503E+10

0.0000E+00
0.0000E+0Q0
0.0000E+00

3.9383E+12
3.0236E+07

Waste Gas Decay Tank to Envirohment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I {(atoms)
Aerosols (kg)

Environment to Control

Time (h) =

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

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+400
0.0000E+00

Transported

3.3375E+23
0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.0621E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to *Environment Transport Group Inventory:

Time (h) =

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

" Pathway
Filtered
3.1877E+20
0.0000E+00
0.0000E+00
0.0000E+00

Transported

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) =

Kr-85
Kr-85m
Kr-87
Kr-88"
Xe-133
Xe-135
Xe-133m
Xe-135m
Xe-138

Control Room Transport

Time (h) =

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

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

Environment to Control

Time (h) =

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

Ci
5.2888E+00
1.0973E-01
6.0906E~-03
1.1541E-01
5.2909E+01
9.6771E-01
7.2201E-01

3.7769E-04 -

1.8568E-09

kg
1.3480E-05

1.3334E-11

2.1502E-13
9.2040E-12
2.8266E-07
3.7894E-10
1.6106E-09
4.1490E-15
1.9215E-20

Group Inventory:

Atmosphere
9.6796E+19
0.0000E+00
0.0000E+00
0.0000E+00

Sump
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms
9.5507E+19
9.4468BE+13
1.4884E+12
6.2986E+13
1.2799E+18

"1.6904E+15

7.2926E+15
1.8508E+10
8.3850E+04

0.0000E+0O
0.0000E+CO
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.0621E+20
0.0000E+00
0.0000E+00

Decay
3.0301E+15
7.6257E+13
7.0956E+12
8.9946E+13
3.0515E+16

.6.0881E+14

4.2040E+14
1.3274E+13

'9.6910E+07
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Aerosols (kg) 0.0000E+00

0.0000E+00

Control Room to Environment Transport Group Inventory:

" pathway
Time (h) = 6.0000 Filtered
Noble gases (atoms) 3.1877E+20
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Rerosols (kg) " 0.0000E+00
Site Boundary Doses:
Time (h) = '12.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 9.7601E-02

Low Population Zone Doses:

Time (h) = 12.0000 Whole Body
Delta dose (rem) 1.8482E-55
Accumulated dose {(rem) 2.2977E-02
Control Room Doses:

Time (h) = 12.0000 Whole Body
Delta dose (rem) 1.3746E-02
Accumulated dose {rem) 6.2227E-02

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

TEDE
0.0000E+00
9.7601E-02

TEDE
1.8482E-55
2.2977E-02

TEDE
1.3746E-02
6.2227E-02

Waste Gas Decay Tank Compartment Nuclide Inventbry:

Time (h) = 212.0000 . ci kg
"Waste Gas Decay Tank .Transport. Group Inventory:
Time (h) = 12.0000 ° Atmosphere Sump
Noble gases (atoms) 1.0580-185 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Cifcc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 12.0000 Pipe Walls
‘Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
RAerosols (kg) 0.0000E+00

Transported
3.3375E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environmént-Integral Nuclide Release:

12.0000 ci

" Time (h) =
Kr-85 7.9968E+03
Kr-85m 2.2331E+02
Kr-87 2.6234E+01
Kxr-88 2.7883E+02
Xe-133 8.0836E+04
Xe-135 1.6908E+03
Xe-133m 1.1197E403
Xe-135m 1.0644E+02
Xe-138 8.1718E-04

kg
2.0383E-02
2.7135E-08
9.2615E-10
2.2237E-08
4.3186E-04
6.6209E-07
2.4976E-06
1.1692E-09
8.4565E-15

Environment Transport Group Inventory:

Total -
Time (h) = 12.0000 Release
Noble gases (atoms) 1.4638E+23
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00

Release

Rate/s
5.0825E+18
0.0000E+00
0.0000E+00

Atoms
1.4441E+423
1.9225E+17
6.4108E+15
1.5217E+17
1.9554E+21
2.9535E+18
1.1309E+19
5.2158E+15
3.6903E+10

‘Bq
2.9588BE+14
8.2623E+12
9.7065E+11
1.0317E+13
2.9909E+15
6.2560E+13
4.1427E+13
3.9383E+12
3.0236E+07
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Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Ci) I-131 (Thyroid) 0.0000E+00
Dose Effective (Ci) I-131 (ICRP2 Thyroid) 0.0000E+00
Total I (Ci) ‘ 0.0000E+00

Waste Gas Decay Tank to Environment Transport Group Inventory:

Pipe Walls Transported
0.0000E+00 3.3375E+23
0.0000E+00 O0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Time (h) = 12.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control Room Transport Group Inventory:

Pathway

Filtered Transported
0.0000E+00 4.0621E+20
0.0000E+00 0.0000E+00
0.0000E+00 O0.C000E+00
0.0000E+00 0.0000E+00

Time (h) = 12.0000
Noble gases (atoms)
Elemental I {(atoms)
Organic I (atoms)
Aerosols (kg)

Control Room to Environment Transport‘Group Inventory:

Pathway

Filtered Transported
4.1432E+20 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Time (h) = 12.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
RAerosols (kg)

Control Room Compartment Nuclide Inventory:

' kg " Atoms

Time (h) = -Ci . ' Decay

' Kr-85 6.7783E-02 1.7277E-07 1.2240E+18 3.9534E+15
Kr-85m 5.5583E-04 . 6.7541E-14 4.7852E+11 ©9.2172E+13
Kr-87 2.9656E-06 1.0470E-16 7.2471E+08 7.7104E+12
Kr-88 3.4202E-04 2.7276E-14 '1.8666E+11 1.0517E+14
Xe-133 6.5637E-01 3.5066E-09 1.5878E+16 3.9687E+16
Xe-135 7.8493E-03 3.0737E-12 1.3711E+13 7.6242E+14
Xe-133m 8.5499E-03 1.9072E-11 8.6358E+13 5.4432E+14
Contrel Room Transport Group Inventory:
Time (h) = 12.0000 Atmosphere Sump
Noble gases (atoms) 1.2400E+18 0.0000E+00

0.0000E+00 * 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

. Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Dose Effective (Ci/cc) I-131 (Thyroid) 0.0000E+00
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 0.0000E+00
Total I (Ci) 0.0000E+00

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 12.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 4.0621E+20
Elemental I (atoms) 0.0000E+00 0.0000E+00

0.0000E+00 0.0000E+00
0.0000E+00 O0.0000E+00

Organic I (atoms)
Aerosols (kg)

Control Room to Environment Transport Group Inventory:

Pathway

Filtered Transported
4.1432E+20 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00. 0.0000E+00

Time (h) = 12.0000
Noble gases (atoms)
Elemental I (atoms}
Organic I (atoms)
Aerosols (kg)

Site Boundary Doses:



Time (h) = 28.0000
Delta dose (rem)

Accumulated dose (rem).

Whole Body
0.0000E+00
9.7601E-02

Low Population Zone Doses:

Time (h) = 28.0000
Delta dose {(rem)

Whole Body

© 8.1697-212 .

Accumulated dose (rem) 2.2977E-02

Control Room Doses:

Time (h) = 28.0000
Delta dose (rem)

Accumulated dose (rem)

Whole Body
1.5438E-04
6.2382E-02

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

TEDE
0.0000E+00
9.7601E-02

TEDE
8.1657-212
"2.2977E-02

TEDE
1.5438E-04
6.23B2E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 28.0000

Atoms

Waste Gas Decay Tank Transport Group Inventory:

Time (h) = 28.0000
Noble gases {atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

“ci kg
Atmosphere Sump
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Waste Gas Decay Tan
Time (h) =- 28.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols {(kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

3.3375E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment Integral Nuclide Release:

Time (h) = 28.0000
Kr-85

Kr-85m

* Kr-87

Kr-88

Xe-133

Xe-135

Xe-133m

Xe-135m

Xe-138

ci
7.9968E+03
2.2331E+02
2.6234E+01
2.7883E+02
8.0836E+04
1.6508E+03
1.1187E+03
1.0644E+02
8.1718E-04

kg
2.0383E-02

©2.7135E-08

9.2615E-10
2.2237E-08
4.3186E-04
6.6209E-07
2.4976E-06
1.1682E-09
8.4565E-15

Environment Transport Group Inventory:

Time (h) = 28.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.4638E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release

- Rate/s

1.6942E+18
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 {(ICRP2 Thyroid)

Total I (Ci)

0.0000E+00
0.0000E+00
0.0000E+00

Atoms
1.4441E+23
1.9225E+17
6.410BE+15
1.5217E+17
1.9554E+21
2.9535E+18
1.1309E+19
5.2158E+15
3.6903E+10

0.0000E+00
0.0000E+00
0.0000E+00

Decay

k to Environment Transport Group Inventory:

Bg
2.9588E+14
B8.2623E+12
9.7065E+11
1.0317E+13
2.9909E+15
€.2560E+13
4.1427E+13
3.93B3E+12
3.0236E+07

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 28.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.3375E+23
0.0000E+00
0.0000E+00
0.0000E+00
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" Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 28.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
4.0621E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 28.0000 Filtered
Noble gases (atoms) 4.1556E+20
Elemental I {atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) = 28.0000 ci kg
Kr-85 6.0975E-07 1.5542E-12
Kr-85m 4.2065E-10 5.1114E-20
Kr-88 6.1971E-11 4.9421E-21 .
Xe-133 5.4130E-06 2.8918BE-14
Xe-135 2.0847E-08 8.1634E-18
Xe-133m 6.228BE-08 1.3895E-16
Control Room Transport Group Inventory:

Time (h) = 28.0000 Atmosphere Sump
Noble gases (atoms) 1.1143E+13 0.0000E+00
Blemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 O©.0000E+00
Aerosols ‘(kg) 0.0000E+00 O.0000E+00

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

1-131 (Thyroid)
1-131 (ICRP2 Thyroid)

Atoms
1.1011E+13
3.6214E+05
3.3821E+04
1.3094E+11
3.6416E+07
6.2914E+08

0.0000E+00
0.0000E+00
0.0000E+00

Environment to Control Room Transport Group Inventory:

. Pathway
Time (h) = 28.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms} 0.0000E+00
Organic I (atoms) 0.0000E+00
Rerosols (kg) 0.0000E+00

Transported

4.0621E+20

0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

oo Pathway
Time (h) =. 28.0000 Filtered
Noble gases (atoms) - 4.1556E+20
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Site Boundary Doses:
Time (h) = 100.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 9.7601E-02

Low Population Zone Doses:

Time (h) = 100.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 2.2977E-02

Control Room Doses:

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

TEDE
0.0000E+00
9.7601E-02

TEDE
0.0000E+00
2.2977E-02

Decay
3.9653E+15
9.2252E+13
1.0522E+14
3.9801E+16
7.6367E+14
5.4579E+14
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Time (h) = 100.0000
Delta dose (rem)
Accumulated dose (rem)

Whole Body

Thyroid

TEDE

7.3771E-10 0.0000E+00 7.3771E-10
6.2382E-02 0.0000E+00 6.2382E-02

Waste Gas Decay Tank Compartment Nuclide Inveptofy:

Time (h) = 100.0000

Waste Gas Decay Tank Transport Group Inventory:

Time (h) = 100.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

ci

Atmosphere
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

kg

Sump
0.0000E+00C
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 100.0000
Noble gases (atoms)
Elemental I {atoms)
Organic I (atoms)
Rerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.3375E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment Integral Nuclide Release:

Time (h}) = 100.0000
Kr-85

Kr-85m

Kr-87

Kr-88

Xe-133

Xe-135

Xe-133m

Xe-135m

Xe-138

ci
7.9968E+03
2.2331E+02
2.6234E+01
2.7883E+02
8.0836E+04
1.6908E+03
1.1197E+03
1.0644E+02
8.1718E-04

kg
2.0383E-02
2.7135E-08
9.2615E-10

©2.2237E-08

4.3186E-04
6.6209E-07
2.4976E-06
1.1692E-09
8.4565E-15

Environment Transport Group Inventory:

Time (h) = 100.0000
'Noble gases (atoms)
Elemental I (atoms)
Organic I {atoms)
Rerosols (kg}

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.4638E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release

Rate/s
4.2355E+17
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.4441E+23
1.9225E+17 .
6.4108E+15

1.5217E+17

1.9554E+21
2.9535E+18"°
1.1309E+19
5.2158E+15
3.6903E+10

0.0000E+00
0.0000E+00
0.0000E+00

Bg
2.9588E+14
8.2623E+12
9.7065E+11
1.0317E+13
2.9909E+15
6.2560E+13
4.1427E+13
3.9383E+12
3.0236E+07

Waste Gas Decay Tank to anironment.Transport Group Inventory:

Time (h) = 100.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 100.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I {(atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.3375E+23
0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
4.0621E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Grbup Inventory:

Pathway
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Time (h) = 100.0000 Filtered
Noble gases (atoms) 4.1556E+20
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
RAerosols (kg) 0.0000E+00

Transported
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

Control Room Compartment Nuclide Inventéry:

Time (h) = 100.0000 ci

kg

Control Room Transport Group Inventory:

Time (h) = 100.0000 Atmosphere
Noble gases (atoms) 2.1799E-10
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Sump .
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Environment to Control Room Transport Group Inventory:

) Pathway
Time (h) = 100.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
4.0621E+20
0.0000E+00
0.0000E+00
0.0000E+00

"Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 100.0000 .Filtered
‘Noble gases .(atoms) 4.1556E+20
Elemental I (atoms) 0.0000E+00D
Organic I (atoms) 0.0000E+00
Aerosols ({kg) 0.0000E+00
Site Boundary Doses:
Time (h) = 724.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 9.7601E-02

Low Population Zone Doses:

Time (h) =-724.0000 Whole Body
Delta dose (xrem) 0.0000E+00
Accumulated dose (rem) 2.2977E-02
Control Room Doses:

. Time (h) = 724.0000  Whole Body
Delta dose (xrem) 6.3458E-33
Accumulated dose (rem) 6.2382E-02

Transported-
. 0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

- Thyroid

0.0000E+00
0.0000E+00

TEDE
0.0000E+00
9.7601E-02

TEDE
0.0000E+00
2.2977E-02

TEDE
6.3458E-33
6.238B2E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 724.0000 Cci

Waste Gas Decay Tank Transport Group Inventory:

Time (h) = 724.0000 Atmosphere
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

kg

Sump

- 0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:
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Time (h) = 724.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.3375E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment Integral Nuclide Release:

Time (h) = Ci kg
Kr-85 7.9968E+03 2.0383E-02
Kr-85m 2.2331E+02 2.7135E-08
Kr-87 2.6234E+01 9.2615E-10
. Kr-88 2.7883E+02 2.2237E-08
Xe-133 8.0836E+04 4.3186E-04"
Xe-135 1.6908E+03 6.6209E-07
Xe-133m 1.1197E+03 2.4976E-06
Xe-135m 1.0644E+02 1.1692E-09
Xe-138 B8.1718E-04 B8.4565E-1S
Environment Transport Group Inventory:
Total " Release
Time (h) = 724.0000 Release Rate/s
.Noble gases (atoms) 1.4638BE+23 5.6473E+16
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 O0.0000E+00

Dose Effective (Ci) I-131 (Thyroid)
Dose Effective (Ci) I-131 (ICRP2 Thyroid)
Total I (Ci)

Atoms
1.4441E+23
1.9225E+17
6.4108E+15
1.5217E+17
1.9554E+21
2.9535E+18
1.1309E+19
5.2158E+15
3.6903E+10

0.0000E+00
0.0000E+00
0.0000E+00

Bq
2.9588E+14
8.2623E+12
9.7065E+11
1.0317E+13
2.9909E+15
6.2560E+13
4.1427E+13
3.9383E+12
3.0236E+07

Waste Gas Decay Tank to Envi:onment-Transport Group Inventory:

Time (h) = 724.0000 Pipe Walls Transported
Noble gases (atoms) 0.0000E+00 3.3375E+23
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 ©0.0000E+00

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 724.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 4.0621E+20
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 ©.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Control Room to Environment Transport Group Inventory:

. Pathway
Time (h) = 724.0000 Filtered Transported
Noble gases (atoms) 4.1556E+20 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Control- Room Compartment Nuclide Inventory:
Time (h) = 724.0000 Ci kg

Control Room Transport Group Inventory:

Time (h) = 724.0000 Atmosphere Sump

Noble gases (atoms) 3.4851-207 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 O0.0000E+00

Dose Effective (Ci/cec) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)
Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay
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Environment to Control Room Transport Group Inventory:

Pathway

Filtered Transported
0.0000E+00 4.0621E+20
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Time (h) = 724.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room to Environment Transport Group Inventory:
Pathway
Filtered Transported
4.1556E+20 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 ©.0000E+00
0.0000E+00 ©0.0000E+00

Time (h) = 724.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I {atoms)
Aerosols (kg)

838

##################################################################8#

I-131 Summary

HERUHBHEBRUBHHBHBHEUB RN BHERB U BHBH B D HE B R AU BH B R R R U R R RE R R

Waste Gas Decay Tank Environment

Time (hr) I-131 (Curies) I-131 (Curies)
4.000 0.0000E+00 0.0000E+00.
4.017 0.0000E+00 0.0000E+00
4.417 0.0000E+00 0.0000E+00
4.717 0.0000E+00 0.0000E+00
5.017 0.0000E+00 0.0000E+00
5.317 0.0000E+00 0.0000E+00
5.617 0.0000E+00 0.0000E+00
5.917 0.0000E+00 0.0000E+00
€.000 0.0000E+00 0.0000E+00
€6.300 0.0000E+00 0.0000E+00
€6.600 0.0000E+00 0.0000E+00
6.900 0.0000E+00 0.0000E+00
7.200 0.0000E+00 0.0000E+GO
7.500 0.0000E+00 0.0000E+00
7.800 0.0000E+00 0.0000E+00
8.100 0.0000E+00 0.0000E+00
8.400 0.0000E+00 0.0000E+00
8.700 "0.0000E+00 0.0000E+0O0
9.000 0.0000E+00 0.0000E+00
9.300 0.0000E+00 0.0000E+00
9.600 0.0000E+00 0.0000E+00
9.900 0.0000E+00 0.0000E+00
10.200 0.0000E+00 0.0000E+00
10.500 0.0000E+00 0.0000E+00
10.800 - 0.0000E+00 0.0000E+00
~11.100 . 0.0000E+00 0.0000E+00
11.400 0.0000E+00 0.0000E+00
11.700 0.0000E+00 0.0000E+00
12.000 0.0000E+00 0.0000E+00
12.300 0.0000E+00 0.0000E+00
12.600 0.0000E+00 0.0000E+00
12.900 0.0000E+00 0.0000E+00
13.200 0.0000E+00 0.0000E+00
13.500 0.0000E+00 0.0000E+00
13.800 0.0000E+00 0.0000E+00
14.100 0.0000E+00 0.0000E+00
14.400 0.0000E+00 0.0000E+00 .
28.000 0.0000E+00 0.0000E+00
100.000 0.0000E+00 0.0000E+00
724.000 0.0000E+00 0.0000E+00

Control Room
" I-131 (Curies)

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

T P T T Py Ty et s

Cumulative Dose Summary

HEHUBERRBUERHBHEREUHBREU BB BRUEH BB RHUH R R B BB B RUH B R R R B R B B
)
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Time

(hr)
4.000
4.017
4.417
4.717
5.017
5.317
5.617
5.917
6.000
6.300
6.600
' 6.900
7.200
7.500
7.800
8.100
8.400
8.700
9.000
9.300
9.600
9.900
10.200
10.500
10.800
11.100
11.400
11.700
12.000
. 12.300
12.600
12.900
13.200
13.500
13.800
14.100
14.400
28.000
100.000
724.000

Site Boundary

Thyroid
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

TEDE
(rem)
0.0000E+00
3.5927E-02
9.7601E-02
9.7601E-02
9.7601E-02
5.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-~02
95.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
"9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
9.7601E-02
5.7601E-02
9.7601E-02
9.7601E-02

Low Population Zone

Thyroid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00Q
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

TEDE
{rem)
0.0000E+00
8.4579E-03
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.28977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02
2.2977E-02

Control Room

Thyroid
{(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

TEDE
{(rem)
0.0000E+00
1.4178E-04
1.5617E-02
2.5282E-02
3.2921E-02
3.8970E-02
4.3766E-02
4.7572E-02
4.8482E-02
$.1317E-02
5.3570E-02
5.5361E-02
5.6786E-02
5.7920E-02
5.8823E-02
5.9542E-02
6.0116E-02
6.0573E-02
6.0937E-02
6.1228E-02
6.1460E-02
6.1645E-02
6.1793E-02
6.1911E-02
6.200SE-02
6.20B1E-02
6.2141E-02
6.2189E-02
6.2227E-02
6.2258E-02
6.2283E-02
6.2303E-02
6.2318E-02
6.2331E-02
6.2341E-02
6.2349E-02
6.2356E-02
6.2382E-02
6.2382E-02
6.2382E-02

BB R R R R R R R
Worst Two-Hour Doses

HEBSEEBREERE BB R R R S R BB BB B R B R
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A'i‘TACHMENT G - RADTRAD OUTPUT FILE WASTEGASS.00 - 8-HOUR GAS TRANSFER
DECAY TIME CREDIT



HEBBRBERSBHER B RS RBEH
RADTRAD Version 3
H#EBHHHREE BB HEBERER

#####################

BHEBEEBEES BB R BRER B BB I I B B  B

.03 (Spring 2001) ‘run on 8/01/2005 at 17:47:03

BHEBRBHBRER BB HAR R B HBH B E R BH RS R HE B U RR BN B
##################################################

File information

#####################

Plant file

Inventory file
Release file

Dose Conversion file

#HkHE #iRE  #
# # # #
# # # #
#Hh#H #Has @
# # #
# # &
# #and  #

Radtrad 3.03 4/15/200

Nuclide Inventory Fil
d: \radtrad\defaults\w
Plant Power Level:
2.7540E+03
Compartments:
3
Compartment 1:
Waste Gas Decay Tank
3
6.0825E+02

[oNeNoNe Nl

Compartment 2:

© Environment

N

0.0000E+00

0000

Compartment 3:

Control Room
1

2.8919E+05

[« RoRoRalal

Pathways:
3
Pathway 1:
Waste Gas Decay Tank
1
2
1
Pathway 2:

##################################################

D:\RADTRAD\Defaults\WasteGas8.psf
= d:\radtrad\defaults\wastegas.nif
= d:\radtrad\defaults\wastegas0.rft
= d:\radtrad\defaults\wastegasl4.inp

#  #habe
# # #
# # # - &
# HEaeR
# #

#H #

# # H#EHE

#HEH

32

IR IR
IE 3R I I Ak e

1

e:
astegas nif

to Environment
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Environment to Control Room
2
3
2

Pathway 3:

Ceontxol Room to Environment
3
2

2 .
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Source Term:

1

1 1.0000E+00
d:\radtrad\defaults\wastegasli4.inp
d:\radtrad\defaults\wastegas0.rft

8.0000E+00

1

Overlying Pool:
0

0.0000E+00
0
0
0

0 .
Compartments:

3
Compartment 1:

FOO0O0OO0OOOHHK

Compartment 2:

QCOO0O0COO0OO0OHHK

Compartment 3:

OCO0O0O0OO0COO0OHKHHKH

Pathways:

Pathway 1:

.0000E+00 1.0000E+00 6.0800E+02

HFRPOKKROO

9.5000E-01 4.8500E-02 1.5000E-03 1.0000E+00

CA06604 Rev. 0000
Page 72 of 90



Pa

8.0000E+00

.0000E+00

[= =00 0 ]

hway 2:

HHOOODOOMTOOODOO

.0000E+00

TOOOO0OO0OO0O™®

hway 3:

.0000E+00

COO0O0OO0CODOHHOOODOO

Dose Locations:

3

Location 1:
Site Boundary

2
1
2
8.0000E+00
1.0000E+01
1
4
B.0000E+00
1.6000E+01
3.2000E+01
7.2800E+02
0

Location 2:
Low Population

2

1

4 .
8.0000E+00
1.0000E+01
3.2000E+01
7.2800E+02
1

4
8.0000E+00
1.6000E+01
3.2000E+01

1.0000E+00

1.0000E+00

3.5000E+03

3.5000E+03

1.4400E-04
0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

Zone

3.3900E-05
2.2000E-06
5.4000E-07
0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04

6.0800E+02

6.0800E+02

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00
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0.0000E+00
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7.2800E+02
o]
Location 3:
Control Room
3
0
1
2 -
8.0000E+00 3.5000E~-04
7.2800E+02 0.0000E+00
"1
4
8.0000E+00 1.0000E+00
3.2000E+01 6.0000E-01
1.0400E+02 4.0000E-01
7.2800E+02 0.0000E+00
Effective Volume Location:
1
6 .
8.0000E+00 1.6800E-03
1.0000E+01 1.3400E-03
1.6000E+01 5.1400E-04
3.2000E+01 ' 3.8400E-04-
1.0400E+02 3.1200E-04
7.2800E+02 0.0000E+00
Simulation Parameters:
[+]

Output Filename:
D:\RADTRAD\Defaults\WasteGas8.00

COoOHP R

End of Scenario File
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HERHEHBERUBREHERBR A B H SR RU R B E R B B U B L B R R B R B B R B B
RADTRAD Version 3.03 (Spring 2001) run on 8/01/2005 at 17:47:03
HERBHHERBEB BB RER R B G R R B HE B R R R B R R B R R B B R B R R B

T T P E T T
Plant Description .
#######################################################################

Number of Nuclides = 14

Inventory Power = 2.7540E+03 MwWth
Plant Power Level = 2.7540E+03 MWth

Number of compartments = 3
Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00
) o i
Name: Waste Gas Decay Tank .
Compartment volume = 6.0825E+02 (Cubic feet) .
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1l: Waste Gas Decay Tank to Environment

Compartment number 2

Name: Environment

Compartment type is Environment

Pathways into and out of compartment 2 )
Inlet Pathway Number 1: Waste Gas Decay Tank to Environment
Inlet Pathway Number 3: Control Room to Environment
Exit Pathway Number 2: Environment to Control Room

. Compartment number 3
Name: Control Room .
Compartment volume = 2.8919E+05 (Cubic feet)
Compartment type is Control Room
Pathways into and out of compartment 3
Inlet Pathway Number 2: Environment to.Control Room.
Exit Pathway Number 3: Control Room to Environment

Total number of pathways = 3



HHBEGHERHHHE RS BEU B U R B R R R E R B R AR B BB BB R HH R BN B B BB B R B B S
RADTRAD Version 3.03 (Spring 2001) run on 8/01/2005 at 17:47:03
HEHBRHREBHRBUBHHBHH BRI B U BB R R R B B H S B R U R B BB

HEHBHH R EHHH R RBER BRI R G AR ERBU R HR BB BH B BH BRI B R B HA R BU HE U R U B B
Scenario Description
#######################################################################

Time between shutdown and first release = 8.0000E+00 {Hours)

Radioactive Decay is enabled
Calculation of Daughters is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.016666 hr 0.0000 hrs 0.0000 hrs (gm)
NOBLES 1.0000E+00 0.0000E+00 "0.0000E+00 2.083E+01
IODINE 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CESIUM -0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
‘TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+400 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = 1. MWt
Nuclide Group Specific ' half Whole Body Inhaled Inhaled
Name Inventory life DCF Thyroid Effective
- . (ci/Mwe) (s) {Sv-m3/Bg-s) (Sv/Bq) (sv/Bq)
Kr-85 1 7.997E+03 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 4.198E+02 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 2.424E+02 4.578E+03 4.120E-14 -0.000E+00 0.000E+00
Kr-88 1 7.547E+02 1.022E+04 1.020E-13 0.000E+00 0.000E+00
Xe-133 1 8.257E+04 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe-135 1 1.973E+03 3.272E+04 1.190E-14 0.000E+00 0.000E+00
Xe-133m 1 1.176E+03 1.892E+05 1.370E-15 0.000E+00 0.000E+00
Xe-135m 1 2.581E+02 9.180E+02 2.040E-14 0.000E+00 0.000E+00
Xe-138 1 1.362E+02 8.460E+02 5.770E-14 0.000E+00 0.000E+00
Nuclide Daughter Fraction ' Daughter Fraction Daughter Fraction
Kr-85m Kr-85 0.21 none 0.00 none 0.00°
Kr-87 Rb-87 1.00 none 0.00 none 0.00
Kr-88 Rb-88 1.00¢ none ) 0.00 none 0.00
I-133 Xe-133m 0.03 Xe-133 0.97 none 0.00
I-135 Xe-135m 0.15 Xe-135 0.85 none 0.00
Xe-135 Cs-135 1.00 none 0.00 none 0.00
Xe-133m Xe~-133 1.00 none 0.00 none 0.00
Xe-135m  Xe-135 1.00 none 0.00 none 0.00
" Iodine fractions
i Aerosol - = 9.5000E-01
Elemental = 4.8500E-02
Organic = 1.5000E-03

COMPARTMENT DATA
Compartment number 1l: Waste Gas Decay Tank
Compartment number 2: Environment
Compartment number 3: Control Room

PATHWAY DATA

Pathway number 1: Waste Gas Decay Tank to Environment

Piping: Removal Data
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Time (hr) Flow Rate DF
. (cfm) Aerosol Elemental Organic
8.0000E+00 6.0800E+02- 1.0000E+00 1.0000E+00 1.0000E+00
Pathway number 2: Environment to Control Room
Pathway Filter: Removal Data
Time (hr) Flow Rate ) Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic *
8.0000E+00 3.5000E+03 0.0000E+00 0.0000E+00 0.0000E+00
Pathway number 3: Control Room to Environment
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
8.0000E+00 3.5000E+03 0.0000E+00 0.0000E+00 0.0000E+00

LOCATION DATA

Location Site Boundary is in compartment 2
Location X/Q Data

Time (hr) Xx/0 (s * m*-3)
8.0000E+00 1.4400E-04
1.0000E+01 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m*3 * sec”-1)
8.0000E+00 ' 3.5000E-04
1.6000E+01 1.8000E-04
3.2000E+01 2.3000E-04
7.2800E+02 : . 0.0000E+00 . ’

Location.Low Population Zone - is in compartment 2
Location X/Q Data

Time (hr) X/Q (s * m*-3)
8.0000E+00 3.3900E-05
1.0000E+01 2.2000E-06
3.2000E+01 ’ 5.4000E-07
7.2800E+02 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m*3 * sec*-1)
8.0000E+00 3.5000E-04
1.6000E+01 1.8000E-04
3.2000E+01 2.3000E-04
7.2800E+02 ) 0.0000E+00

Location Control Room is in compartment 3
Location X/Q Data .

Time (hr) X/Q (s * m*-3) .
8.0000E+00 1.6800E-03 B
1.0000E+01 1.3400E-03
1.6000E+01 5.1400E-04
3.2000E+01 3.8400E-04
1.0400E+02. 3.1200E-04
7.2800E+02 0.0000E+00

Location Breathing Rate Data -

Time (hr) Breathing Rate (m"3 * sec™-1)
8.0000E+00 3.5000E-04
7.2800E+02 0.0000E+00

Location Occupancy Factor Data

Time (hr) Occupancy Factor
8.0000E+00 1.0000E+00
3.2000E+01 6.0000E-01
1.0400E+02 ’ 4.0000E-01

7.2800E+02 0.0000E+00
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RADTRAD Version 3.03 (Spring 2001) run on 8/01/2005 at 17:47:03
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Dose, Detailed model and Detailed Inventory Output
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Site Boundary Doses:

Time (h) = 8.0167
Delta dose (rem)
Accumulated dose -(rem)

Whole Body
3.0666E~-02
3.0666E-02

Low Population Zone Doses:

Time (h) = 8.0167 Whole Body

Delta dose (rem) 7.2193E-03
_ Accumulated dose (rem) 7.2193E-03

Contrdl Room Doses:

Time (h) = B8.0167 Whole Body

Delta dose (rem) 1.2102E-04

Accumulated dose (rem) 1.2102E-04

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00

0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

TEDE
3.0666E-02
3.0666E-02

TEDE
7.2193E-03
7.2193E-03

TEDE
1.2102E-04
1.2102E-04

Waste Gas Decay Tank Compartment Nuclide Inventory:

Atoms
9.1297E+22
6.6101E+16
4.7397E+14
3.6B06E+16
1.2111E+21
1.5601E+18
6.8178E+18

‘2.5526E+15

2.0923E+05-

Time (h) = 8.0167 ci kg
Kr-85 5.0557E+03 1.2886E-02
Kr-85m 7.6780E+01 9.3299E-09
Kr-87 1.9396E+00 6.B474E-11
Kr-88 6.7440E+01 5.3783E-09
.Xe-133 5.0068E+04 -2.6748E-04
Xe-135 8.9314E+02 3.4974E-07
Xe-133m 6.7499E+02 1.5057E-06
Xe-135m 5.2091E+01 5.7222E-10
Xe-138 4.6332E-09 4.7946E-20
Waste Gas Decay Tank Transport Group Inventory:
Time (h) = 8.0167 Atmosphere . Sump
Noble gases (atoms) 9.2517E+22 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyr01d)

Total I (Ci)

0.0000E+00
0.0000E+00
0.0000E+00

Decay
.0533E+16
.6015E+14
.0580E+12
.4077E+14
.0431E+17
.8617E+15
.4064E+15
1.1086E+14
9.878B5E+03

BHEPBPRR

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 8.0167 Pipe Walls
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported -

5.4824E+22

0.0000E+00 .

0.0000E+00
0.0000E+00
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Time (h) = ci kg Atoms Bg
Kr-85 : 2.9408E+03 7.4957E-03 5.3106E+22 1.08B1E+14
Kr-85m 4.4662E+01 5.4271E-09 3.8450E+16 1.6525E+12
Kr-87 1.1283E+00 3.9832E-11 2.7571E+14 4.1745E+10
Kr-88 3.9229E+01 3.1285E-09 2.1410E+16 1.4515E+12
Xe-133 2.9123E+04 1.5559E-04 7.044SE+20 1.0776E+15
Xe-135 5.1952E+02 2.0344E-07 9.0750E+17 1.9222E+13
Xe-133m 3.9263E+02 B8.7585E-07 3.9658E+18 1.4527E+13
Xe-135m 3.0304E+01 3.328%9E-10 1.4850E+15 1.1212E+12
Xe-138 2.6958E-09 2.78%97E-20 1.2174E+05 9.9744E+01
Environment Transport Group Inventory:

Total Release
Time (h) = 8.0167 Release Rate/s
Noble gases .(atoms) 5.3815E+22 8.9696E+20
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Rerosols (kg) . 0.0000E+00 0.0000E+00
Dose Effective (Ci) I-131 (Thyroid) 0.0000E+00
Dose Effective (Ci) I-131 (ICRP2 Thyroid) 0.0000E+00
Total I {Ci) 0.0000E+00
Waste Gas Decay Tank to Environment Transport Group Inventory:
Time (h) = 8.0167 Pipe Walls Transported
Noble gases (atoms) 0.0000E+00 5.4824E+22
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00
Environment to Control -Room Transport Group Inventory:

Pathway .
Time (h) = 8.0167 Filtered °~ Transported
Noble gases (atoms) 0.0000E+00 1.4934E+20
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00
Control Room to Environment Transport Group Inventory:

Pathway B
Time (h) = 8.0167 Filtered Transported
Noble gases (atoms) 6.1271E+17 0.0000E+00 .
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00
Control Room Compartment Nuclide Inventory:
Time (h) = 8.0167 Ci " kg Atoms Decay
Kr-85 8.1255E+00 2.0711E-05 1.4673E+20 1.6840E+13
Kr-85m 1.2340E-01 1.4995E-11 1.0624E+14 2.5605E+11
Kr-87 3.1172E-03 1.1005E-13 7.6177E+11 6.4878E+09
Kr-88 1.0839E-01 8.6440E-12 5.9154E+13 2.2506E+11
Xe-133 8.0469E+01 4.2990E-07 1.9465E+18 1.6678E+14
Xe-135 1.4354E+00 5.6210E-10 ' 2.5074E+15 2.9765E+12
Xe-133m 1.0848E+00 2.4200E-0S 1.0958E+16 2.2485E+12
Xe-135m 8.3709E-02 9.1955E-13 4.1019E+12 1.7720E+11
Control Room Transport Group Inventory:
Time (h) = 8.0167 Atmosphere Sump
Noble gases (atoms) 1.4869E+20 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I {(atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid) 0.0000E+00
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)  0.0000E+00



Total I (Ci)

0.0000E+00

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 8.0167 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
‘Organic I (atoms). 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
1.4934E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 8.0167 Filtered
Noble gases (atoms) 6.1271E+17
Elemental I ({atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Site Boundary Doses:
Time (h) = 10.0000 Whole Body
Delta dose (rem) 5.2670E-02

8.3336E-02

Accumulated dose (rem)

Low Population Zone Doses:

Time (h) = 10.0000 Whole Body
Delta dose (rem) 1.2399E-02
Accumulated dose (rem) 1.9619E-02
Control Room Doses:

Time (h) = 10.0000 Whole Body
Delta dose (rem) 4.2052E-02
Accumulated dose (rem) 4.2173E-02

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

TEDE
'5.2670E-02
8.3336E-02

TEDE
1.2399E-02
1.9619E-02

TEDE
4.2052E-02
4.2173E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 10.0000 ci kg
Waste Gas Decay Tank Transport Group Inventory:
Time (h) = 10.0000 -Atmosphere Sump
Noble gases (atoms) 2.0245E-29 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
‘Aerosols (kg) 0.0000E+00 0.0000E+0CO

‘Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 10.0000 Pipe Walls
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Rerosols (kg) 0.0000E+00

Transported
3.3364E+23
0.0000E+00
0.0000E+00

'0.0000E+00

Environment Integral Nuclide Release:

Time (h) = 10.0000 ci

Kr-85 7.9965E+03
Kr-85m 1.2026E+02
Kr-87 2.9647E+00
Kr-88 1.0504E+02
Xe-133 7.9164E+04
Xe-135 1.4062E+03
Xe-133m 1.0667E+03
Xe-135m 6.9973E+01

kg -
2.0382E-02
1.4613E-08"
1.0466E-10
8.3769E-09
4.2293E-04
5.5065E-07
2.3796E-06
7.6866E-10

Atoms
1.4440E+23
1.0353E+17
7.2449E+14
5.7326E+16
1.9150E+21
2.4564E+18
1.077SE+19
3.4289E+15

Bq
2.9587E+14
4.4497E+12
1.0969E+11
3.8865E+12
2.9291E+15
5.2030E+13
3.9469E+13
2.5890E+12
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Xe-138

6.1433E-09 6.3574E-20 2.7743E+05 2.2730E+02

Environment Transport Group Inventory:

Time (h) = 10.0000
Noble gases (atoms)
"Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.4633E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release

Rate/s
2.0324E+19
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

0.0000E+00

0.0000E+00
0.0000E+400

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 10.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

3.3364E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment to Control Room Transport Group Inventory:

Time (h) = 10.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway

Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.0608E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inveﬂtory:

Time (h) = 10.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
3.1867E+20
0.0000E+00
0.0000E+00
0.0000E+00

Tfansported .

0.0000E+00

. 0.0000E+00

0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) = 10.0000
Kr-85

Kr-85m

Kr-87

Kr-88

Xe-133

Xe-135

Xe-133m

Xe-135m

Control Room Transport
Time (h) = 10.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

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

Environment to Control

Time (h) = 10.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

" Aerosols (kg)

ci
$.2887E+00
$.9095E-02
6.8830E-04
4.3477E-02
5.1814E+01
8.0452E-01
6.8788E-01

. 2.4829E-04

kg
1.3480E-05
7.1809E-12
2.4299E-14
3.4673E-12
2.7681E-07
3.1504E-10
1.5345E-09

2.7275E-15

Group Inventory:

Atmosphere
9.6766E+19
0.0000E+00
0.0000E+00
0.0000E+00

Sump
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms
9.5504E+19
5.0876E+13
1.6820E+11

2.3728E+13.

1.2534E+18
1.4053E+15
€.9479E+15
1.2167E+10

0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway

Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.0608E+20
0.0000E+00
0.0000E+00
0.0000E+00

Decay
3.0300E+1S
4 .1068E+13
8.0187E+11
3.388B4E+13
2,.9883E+16
5.0622E+14
4,0052E+14
B8.7264E+12
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Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 10.0000 Filtered
Noble gases (atoms) 3.1867E+20
Elemental I (atoms) 0.0000E+00
Organic I {atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Site Boundary Doses:
Time (h) = 16.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose {(rem) 8.3336E-02

Low Population 2Zone Doses:

Time (h) = 16.0000 Whole Body
Delta dose (rem) 1.6500E-55
Accumulated dose (rem) 1.9619E-02
Control Room Doses:

Time (h}) = 16.0000 Whole Body
Delta dose (rem) 1.2479E-02
Accumulated dose (rem) 5.4652E-02

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

TEDE

0.0000E+00

8.3336E-02

TEDE
1.6500E-55
1.9619E-02

TEDE
1.2479E-02
5.4652E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 16.0000 ci kg
Waste Gas Decay Tank Transport Group Inventory:
Time (h} = 16.0000 Atmosphere Sump
Noble gases (atoms) 1.0577-185 0.0000E+00
Elemental I (atoms) 0.0000E+00 ©0.0000E+0D0
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) ‘- 0.0000E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) .
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 16.0000 Pipe Walls
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
3.3364E+23
0.0000E+00

. 0.0000E+00

0.0000E+00

Environment Integral Nuclide Release:

Time (h) = 16.0000 Ci

Kr-85 7.9965E+03
Kr-85m 1.2026E+02
Kr-87 2.9647E+00
Kr-88 1.0504E+02
Xe-133 7.9164E+04
Xe-135 1.4062E+03
Xe-133m 1.0667E+03
Xe-135m 6.9973E+01
Xe-138 6.1433E-09

kg.-
2.0382E-02
1.4613E-08
1.0466E-10
8.3769E-09
4.2293E-04
5.5065E-07
2.3796E-06
7.6866E-10
6.3574E-20

Environment Transport Group Inventory:

Total
Time (h) = 16.0000 Release
Noble gases (atoms) 1.4633E+23
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Dose Effective (Ci) I-131 (Thyroid)

Release

Rate/s
5.0810E+18
0.0000E+00
0.0000E+00
0.0000E+00

Atoms
1.4440E+23
1.0353E+17
7.2449E+14
5.7326E+16
1.9150E+21
2.4564E+18
1.0775E+19
3.4289E+15
2.7743E+405

0.0000E+00

Bq

'2.9587E+14

4.4497E+12
1.0969E+11
3.8865E+12
2.9291E+15
5.2030E+13
3.9469E+13
2.5850E+12
2.2730E+02
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Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

0.0000E+00

0.0000E+00

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)’
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

3.3364E+23
0.0000E+00
0.0000E+00

0.0000E+00.

Environment to Control Room Transport Group Inventory:

Time (h) =

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

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.060BE+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) =

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

Pathway
Filtered
4.1419E+20
0.0000E+00
0.0000E+00
0.0000E+00

Transported

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) =
Kr-85
Kr-85m -
Kr-87
Kr-88
Xe-133
Xe-135
Xe-133m

Control Room Transport

Time (h) =

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

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

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I {atoms)
Aerosols (kg)

ci kg
6.7781E-02 1.7276E-07
2.9934E-04 - 3.6374E-14
3.3514E-07 1.1832E-17
1.2884E-04 1.0275E-14
6.4279E-01 3.4340E-09
6.5256E-03 2.5553E-12
8.1457E-03 1.8171E-11
Group Inventory:
Atmosphere Sump
1.2396E+18 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms
1.2240E+18
2.5771E+11
8.1900E+07
7.0317E+10
1.5549E+16
1.1399E+13
8.2276E+13

0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00

~ 0.0000E+00

Transported

4.0608E+20
0.0000E+00

0.0000E+00 .
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I {atoms)
Aerosols (kg)

Site Boundary Doses:

Time (h) =

Pathway
Filtered
4.1419E+20
0.0000E+00
0.0000E+00
0.0000E+00

Whole Body

Transported

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Thyroid

TEDE

Decay
3.9533E+15
4.9639E+13

8.7135E+11

3.9621E+13
3.8866E+16
6.3392E+14
5.1859E+14
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0.0000E+00
8.3336E-02

Delta dose (rem)
Accunulated dose (rem)

Low Population Zone Doses:

Time (h) = 32.0000 Whole Body
Delta dose (rem) 7.7442-212
Accumulated dose (rem) 1.9619E-02
Control Room Doses:

Time (h) = 32.0000  Whole Body
Delta dose (rem) . 1.4714E-04
Accumulated dose {(rem) 5.4799E-02

0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
010000E+00

Thyfoid
0.0000E+00
0.0000E+00

0.0000E+00
8.3336E-02

TEDE
7.7442-212
1.9619E-02

TEDE
1.4714E-04
5.4799%9E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 32.0000 ci kg
Waste Gas Decay Tank Transport Group Inventory:
Time (h) = 32.0000 Atmosphere Sump
Noble gases (atoms) . 0.0000E+00 0.0000E+00
Elemental I {atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to'Environment Transport Group Inventory:

Time (h) = 32.0000 Pipe Walls
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) . 0.0000E+00

Transported
3.3364E+23

0.0000E+00

0.0000E+00
0.0000E+00

Environment Integral Nuclide Release:

Time (h) = 32.0000 Ci

Kr-85 7.9965E+03
Kr-85m 1.2026E+02
Kr-87 2.9647E+00
Kr-88 1.0504E+02
Xe-133 7.9164E+04
Xe-135 1.4062E+03
Xe-133m 1.0667E+03
Xe-135m 6.9973E+01
Xe-138 6.1433E-09

kg
2.0382E-02
1.4613E-08
1.0466E-10
8.3769E-09
4 .,2293E-04
5.5065E-07
2.3796E-06
7.6866E-10
6.3574E-20

Environment Transport Group Inventory:

Total -
Time (h) = 32.0000 Release
Noble gases (atoms) 1.4633E+23
Elemental I (atoms) 0.0000E+00
Organic I (atoms) . 0.0000E+00
Aerosols (kg) - 0.0000E+00

Dose Effective (Ci) I-131 (Thyroid)

Release

Rate/s
1.6937E+18
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.4440E+23
1.0353E+17
7.2449E+14
5.7326E+16
1.9150E+21
2.4564E+18
1.0775E+19
3.4289E+15
2.7743E+05

0.0000E+00
0.0000E+00
0.0000E+00

Bq
2.9587E+14
4.4497E+12
1.0969E+11
3.8865E+12
2.9291E+15
5.2030E+13
3.9469E+13
2.5890E+12
2.2730E+02

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 32.0000 Pipe Walls
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
3.3364E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment to Control Room Transport Group Inventory:
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.

Time '(h) = 32.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway

" Filtered

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.0608E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) = 32.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
4.1543E+20
0.0000E+00
0.0000E+00
0.0000E+00

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) = 32.0000
Kr-85

Kr-85m

Kr-88

Xe-133

Xe-135

Xe-133m

Control Room Transport

Time (h) = 32.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I -(atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)

Total I (Ci)

Environment to Control

Time (h) =~ 32.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

ci kg
6.0973E-07 1.5541E-12
2,2654E-10 2.7527E-20
2.3345E-11 1.8618E-21
5.3008E-06 2.8319E-14
1.7332E-08 6.7868E-18
5.9343E-08 1.3238E-16
Group Inventory:
Atmosphere Sump
1.113%9E+13 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

I-131 (Thyroid)

I-131 (ICRP2 Thyroid)

Atoms
1.1011E+13
1.9503E+05
1.2741E+04
1.2823E+11
3.0275E+07.
5.9940E+08

- 0.0000E+00

0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
4.0608E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) = 32.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Site Boundary Doses:

Time (h) = 104.0000
Delta dose (rem)

Accunulated dose (rem)

Pathway
Filtered
4.1543E+20
0.0000E+00
0.0000E+00
0.0000E+00

Whole Body

0.0000E+00
8.3336E-02

Low Population Zone Doses:

Time (h) = 104.0000
Delta dose (rem)

Accumulated dose (rem)

Control Room Doses:

Time (h) = 104.0000
Delta dose (rem)

Whole Body
0.0000E+00
1.9619E-02

Whole Body

7.1911E-10

Transported
0.0000E+00"
0.0000E+00
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00

TEDE
0.0000E+00
8.3336E-02

TEDE
0.0000E+00
1.9619E-02

TEDE
7.1911E-10

Decay
3.9652E+15
4.9682E+13
3.9638E+13
3.8978E+16
6.3496E+14
5.1999E+14
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Accumulated dose (rem)

5.4799E-02- 0.0000E+00 5.4799E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 104.0000

Waste Gas Decay Tank Transport Group Inventory:

Time (h) = 104.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Ci

Atmosphere
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

kg .

Sump
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Decay

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 104.0000
Noble gases (atoms)
Elemental I {(atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
.0.0000E+00
0.0000E+00
0.0000E+00

- 0.0000E+00

Transported
3.3364E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment Integral Nuclide Release:

Time (h) = 104.0000
Kr-85

Kr-85m

Kr-87

Kr-88

Xe-133

Xe-135

Xe-133m

Xe-135m

Xe-138

ci
7.9965E+03
1.2026E+02
2.9647E+00
1.0504E+02
7.9164E+04
1.4062E+03

"* 1.0667E+03

6.9973E+01
6.1433E-09

kg
2.0382E-02
1.4613E-08
1.0466E-10
8.3769E-09
4.2293E-04
5.5065E-07
2.3796E~06
7.6866E-10
6.3574E-20

Environment Transport Group Inventory:

Time (h) = 104.0000
Noble gases (atoms}
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.4633E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release

Rate/s
4.2341E+17
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.4440E+23
1.03S3E+17
7.2449E+14
5.7326E+16
1.9150E+21
2.4564E+18
1.0775E+19
3.4289E+15
2.7743E+05

0.0000E+00
0.0000E+00
0.0000E+00

Bq
2.9587E+14
4.4497E+12
1.0969E+11
3.8865E+12
2.9291E+15
5.2030E+13

3.9469E+13 -
. 2.5890E+12°

2.2730E+02

Waste Gas Deca& Tank to Environment Transport Group Inventory:

Time (h) = 104.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environmen; to Control

Time (h) = 104.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

‘Transported

3.3364E+23
0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
4.0608E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport'Group Inventory:

Time (h) = 104.0000
Noble gases (atoms)

Pathway
Filtered
4.1543E+20

Transported

,0.0000E+00
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Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:’

Time (h) = 104.0000 ci

kg " Atoms Decay

Control Room Transport Group Inventory:

Time (h) = 104.0000 Atmosphere
Noble gases (atoms) 2.1795E-10
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Sump ]
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 104.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported
4.0608E+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 104.0000 Filtered
Noble gases (atoms) 4.1543E+20
_Elemental I (atoms) =~ 0.0000E+00
Organic.I (atoms)’ 0.0000E+00
* Aerosols (kg)- ‘0.0000E+00
Site Boundary Doses:
Time (h) = 728.0000 Whole Body
Delta dose (rem) 0.0000E+00

Accumulated dose (rem) 8.3336E-02
Low Population Zone Doses:

Time (h) = 728.0000
Delta dose (rem)

Whole Body
0.0000E+00

Accumulated dose (rem) 1.9619E-02°

Control Room Doses:

Time (h) = 728.0000 Whole Body
Delta dose (rem) 6.2142E-33
Accumulated dose (rem) 5.4799E-02

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Thyroid TEDE
0.0000E+00 O0.0000E+00
0.0000E+00 8.3336E-02

Thyroid TEDE
0.0000E+00 O.0000E+00
0.0000E+00 1.9619E-02

Thyroid TEDE
0.0000E+00 6.2142E-33
0.0000E+00 5.4799E-02

Waste Gas Decay Tank Compartment Nuclide Inventory:

Time (h) = 728.0000 ci

kg’ Atoms Decay

Waste Gas Decay Tank Transport Group In?entory:

Time (h) = 728.0000 Atmosphere
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Dose Effective (Cifcc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Sump
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
- 0.0000E+00
0.0000E+00
0.0000E+00

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 728.0000 Pipe Walls

Transported
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Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

0.0000E+00
0.0000E+00
0.0000E+00

"0.0000E+00

3.3364E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment Integral Nuclide Release:

Time (h) =
Kr-85
Kr-85m
Kr-87
Kr-88
Xe-133
Xe-135
Xe-133m
Xe-135m
Xe-138

728.0000

ci
7.9965E+03
1.2026E+02
2.9647E+00
1.0504E+02
7.9164E+04
1.4062E+03
1.0667E+03
6.9973E+01
6.1433E-09

kg
2.0382E-02
1.4613E-08
1.0466E-10
8.3769E-09
4.2293E-04
5.5065E-07
2.3796E-06
7.6866E-10
6.3574E-20

Environment Transport Group Inventory:

Time (h) = 728.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.4633E+23
0.0000E+00
0.0000E+00
0.0000E+00

Release

Rate/s
5.6455E+16
0.0000E+00
0.0000E+00
0.0000E+00

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

~Atoms -
1.4440E+23
1.0353E+17
7.2449E+14
§.7326E+16
1.9150E+21
2.4564E+18
1.0775E+19
3.4289E+15
2.7743E+05

0.0000E+00
0.0000E+00
0.0000E+00

Bq
2.9587E+14
4.4497E+12
1.0969E+11
3.8865E+12
2.9291E+15
5.2030E+13
3.9469E+13
2.5890E+12
2.2730E+02

Waste Gas Decay Tank to Environment Transport Group Inventory:

Time (h) = 728.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pipe Walls
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

3.3364E+23
0.0000E+00
0.0000E+00
0.0000E+00

Environment to Control Room Transport Group Inventory:

Time (h) = 728.0000
Noble gases (atoms)
Elemental I {atoms)
Organic I (atoms)
Aerosols (kg)

Pathway

Filtered
0.0000E+0Q0
0.0000E+00
0.0000E+00
0.0000E+00

Transported -

4.0608BE+20
0.0000E+00
0.0000E+00
0.0000E+00

Control Room to Environment Transport Group Inventory:

Time (h) = 728.0000
Noble gases (atoms)
Elemental I (atoms)
Organic-I ({atoms)
Aerosols (kg)

Pathway
Filtered
4 .1543E+20
0.0000E+00
0.0000E+00
0.0000E+00

Transported

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) = 728.0000

- Control Room Transport
Time (h) = 728.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

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

Environment to Control

ci kg
Group Inventory:
Atmosphere “Sump
3.4849-207 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms

0.0000E+00
0.0000E+00
0.0000E+00

Room Transport Group Inventory:

Decay
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Time (h) = 728.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00.
0.0000E+00
0.0000E+00

Transported
4.0608E+20
0.0000E+00
0.0000E+00
0.0000E+00

Contrql Room to Environment Transport Group Inventory:

Time (h) = 728.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
4.1543E+20
0.0000E+00
0.0000E+00
0.0000E+00

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

838
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Waste Gas Decay Tank

Time (hr) I-131 (Curies)
8.000 0.0000E+00
8.017 0.0000E+00
8.417 0.0000E+00
8.717 0.0000E+00
9.017 0.0000E+00
9.317 0.0000E+00
9.617 0.0000E+00
9.917 0.0000E+00

10.000° 0.0000E+00
10.300 - 0.0000E+00
10.600 0.0000E+00
10.900 0.0000E+00
11.200 0.0000E+00
11.500 0.0000E+00
11.800 0.0000E+00
12.100 0.0000E+00
. 12.400 0.0000E+00
12.700 Q.0000E+00
13.000 0.0000E+00
13.300 0.0000E+00
13.600 0.0000E+00
13.900 0.0000E+00
14.200 0.0000E+00
14.500 0.0000E+00
14.800 0.0000E+00
15.100 0.0000E+00
15.400 0.0000E+00
15.700 0.0000E+00
16.000 0.0000E+00
16.300 0.0000E+00
16.600 0.0000E+00
16.900 0.0000E+00
17.200 0.0000E+00
17.500 0.0000E+00
17.800 0.0000E+00
18.100 0.0000E+00
18.400 0.0000E+00
32.000 0.0000E+00
104.000 0.0000E+00
728.000 0.0000E+00

Environment

I-131 (Curies)

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

‘0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

~0.0000E+00

Control Room
I-131 (Curies)

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00-
0.0000E+00
0.0000E+00

0.0000E+00 _

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00 -

0.0000E+00

0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

FUHHBRBHBHBUBEBRERGHHBER B EUH R BRI R R R BB BB S BB H R B
Cumulative Dose Summary

HERRHEHEHBRURHBRA R HHRRREHBH BN B U ARG RH BN R BUBU PR AR BHBU B BH B U B HES

Site Boundary

Low Population Zone

Control Room
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Time

(hr)
8.000
8.017
8.417
8.717
-9.017
9.317
9.617
9.917
10.000
10.300
10.600
10.900
11.200
11.500
11.800
12.100
12.400
12.700
13.000
13.300
13.600
13.900
14.200
14.500
14.800
15.100
15.400
15.700
16.000
16.300
16.600
16.900
17.200
17.500
17.800
18.100
18.400
32.000
104.000
728.000

Thyroid
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+0Q0O
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

TEDE
(rem)
0.0000E+Q0
3.0666E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
B8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02
8.3336E-02

Thyroid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00_

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00-

0.0000E+00

‘'0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

-0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

TEDE
(rem)
0.0000E+00
7.2193E-03
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9618E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02
1.9619E-02

1.9619E-02

1.9618E-02
1.961%E-02
1.96159E-02
1.9619E-02
1.9619E-02
1.9619E-02

Thyroid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

"0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

TEDE
{rem)
0.0000E+00
1.2102E-04
1.3400E-02
2.1770E-02
2,.8434E~-02
3.3745E-02
3.7981E-02
4,1362E-~02
4.,2173E-02
4.,4708E~-02
4,6732E~02
4.8349E~02
4.9641E-02
5.0674E-02
5.1498E~02
5.2159E-~02
5.2686E-02
5.3108E-02
5.3446E-02
5.3716E-~02
5.3932E-02
5.4105E-~02
5.4243E-~02
5.4354E-~02
5.4442E-~02

5.4513E-02 -

5.4570E-02
5.4616E-~02
5.4652E~02
5.4681E-02
5.4705E-02
5.4724E-02
5.4739E-02
5.4751E~02
5.4760E-02
5.4768E~02
5.4774E-02
5.4799E-02
5.4799E~02
5.4799E-02

####################################################################
Worst Two-Hour Doses

####################################################################
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