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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555-0001

Subject: COLUMBIA GENERATING STATION, DOCKET NO. 50-397
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
RELATED TO ALTERNATIVE SOURCE TERM LICENSE AMENDMENT
REQUEST _

References: 1) Letter dated February 9, 2006 from B Benney (NRC) to JV Parrish
(Energy Northwest), “Request for Additional Information (TAC No.
MC4570)"
2) Letter dated September 30, 2004 from DK Atkinson (Energy
Northwest) to the NRC, “License Amendment Request — Alternative
Source Term”

Dear Sir or Madam:

Transmitted herewith in Enclosure 1 is the Energy Northwest response to the subject
Request for Additional Information (Reference 1). This response provides additional
justification for the Energy Northwest Alternative Source Term (AST) License
Amendment Request (LAR) (Reference 2).

Enclosure 2 of this submittal provides the details of the RADTRAD analysis for the dose
associated with the Condensate Storage Tank as requested in RAl 4. Enclosure 3
provides a proprietary Polestar Topical Report that supports the responses to RAIls 6e,
6h, 9 and 28. Energy Northwest requests Enclosure 3 be withheld from public
disclosure in accordance with 10 CFR 2.390(b). The supporting affidavit for this
request is included in Enclosure 3. Enclosure 4 provides the drop analysis for a fuel
handling accident over the spent fuel pool that supports the response to RAI 14.
Enclosure 5 provides several figures that support the responses to RAls 31 and 33

No new commitments are made in this submittal.

AP
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If you have any questions or require additional information, please contact Michael K.
Brandon at (6509) 377-4758.

| declare under penalty of perjury that the foregoing is true and correct. Executed on
the date of this letter.

Respectfully,

Vice Presidefft, Technical Services oL e
Mail Drop PEO8 '

1. Response to Request for Additional Information

2. CST RADTRAD Analysis

3. Proprietary version of the Polestar Applied Technology, Topical Report
on Alternative Source Term Application, PSAT C110.03, Revision 0
including the Affidavit for Withholding Proprietary Information

4. Drop Analysis for FHA Over the Spent Fuel Pool (Calculation NE-02-
94-15)

5. Source/Receptor Figures for Determining X/Qs

Enclosures:

cc: (without Enclosure 3 unless otherwise noted)
BS Mallett — NRC RIV
RN Sherman - BPA/1399
BJ Benney — NRC NRR (with Enclosure 3)
WA Horin — Winston & Strawn
NRC Senior Resident Inspector/988C
TH Boyce — NRC NRR
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

1) Attachment 2, Section 2, Table 1 states that the fission product inventory is
ORIGEN2-based. Please explain what ORIGEN2-based means. Was the inventory
determined using the ORIGEN 2 code?

Energy Northwest Response:

The inventory was generated using the ORIGEN2 code. However, because the burnup
assumed in the ORIGEN2 analysis was not equivalent to a core with the maximum
burnup stated in Regulatory Guide (RG) 1.183 (62,000 MWD/MTU), the activities of the
long-lived radionuclides (greater than one year) were increased by a factor of 1.6. The
activities for short-lived Kr isotopes were also increased by 25% to be more in line with
core inventories used by other licensees that have performed AST analyses.

Energy Northwest independently validated the adequacy of this source term by comparing
it to the BWROG generic source term (Reference: “BWR Owner’s Group Generic BWR
Source Terms,” NEDC-33043P, rev. 1, dated November 2001) generated using site-
specific parameters. The LOCA dose using the BWROG source term was compared to
the LOCA dose using the modified ORIGEN2 source term. The results showed that the
ORIGEN?2 source term used in this AST analysis was slightly more conservative than the
BWROG source term.

2) The main steam line break (MSLB) accident uses an assumption of 6 seconds for the
maximum time for the main steam isolation valve (MSIV) closure. Please confirm that
this assumption is to be used only for the purpose of radiological analysis for the MSLB
calculation and not as a justification for changing technical specification (TS)
surveillance closure times.

Energy Northwest Response:

The radiological dose calculated for the MSLB event was based on an assumed MSIV
closure time of 6 seconds. This closure time is conservative relative to the maximum
closure time of < 5 seconds as currently specified in TS Surveillance Requirement (SR)
3.6.1.3.6. The 6 second closure time assumption was only used for the purpose of the
radiological analysis and no change to the MSIV closure time has been requested. Energy
Northwest has no plans to request a change to the MSIV closure time and if a change is
desired in the future, it would require NRC review and approval.

3) Regulatory Guide (RG) 1.183, Position 5.1.2, “Credit for Engineered Safeguard
Features,” states:

Credit may be taken for accident mitigation features that are
classified as safety-related, are required to be operable by
technical specifications, are powered by emergency power
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sources, and are either automatically actuated or, in limited cases,
have actuation requirements explicitly addressed in emergency
operating procedures. The single active component failure that
results in the most limiting radiological consequences should be
assumed. Assumptions regarding the occurrence and timing of a
loss of offsite power should be selected with the objective of
maximizing the postulated radiological consequences.

Attachment 2, Page 9 of the Columbia Generating Station (CGS) license amendment
states that credited mitigation features meet these requirements and are automatic except
residual heat removal (RHR) drywell sprays and standby liquid control injection.

Please verify that RHR drywell sprays will be operable by TSs and are powered by
emergency power sources.

Energy Northwest Response:

TS 3.6.1.5 requires two operable RHR drywell spray subsystems during Modes 1, 2, and
3. The divisional power source for each RHR drywell subsystem is automatically aligned
to its associated emergency diesel generator in the event of a loss of offsite power.

4) Attachment 1, Section 51 of 91 states:

A sensitivity calculation was performed to evaluate the
significance of the dose contribution from [engineered safety
features (ESFs)] leakage to the [condensate storage tank (CST)].
The calculation is included in the [alternative source term (AST)
loss-of-coolant accident (LOCA)] analysis in Attachment 5. The
dose contribution from the CST is negligible. The impact to the
30-day [low population zone] dose is less than 2 percent.

a) The LOCA analysis does not contain an Attachment 5. Was this reference to
Attachment 2 of NE-02-04-05?

Energy Northwest Response:

The referenced LOCA analysis is part of Attachment 5 to the September 30, 2004 AST
LAR submittal. The LOCA analysis also has several attachments and the Attachment 2 to
the LOCA analysis does provide the CST dose calculation.

b) Please provide the RADTRAD input and outputs for the CST analysis.
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Energy Northwest Response:

The CST RADTRAD input files may be created by making selected modifications to the
RADTRAD.PSF files Columbia_5f.psf and Columbia_Su.psf found in Appendix F4 of the
LOCA dose calculation NE-02-04-05 submitted with the September 30, 2004 LAR. These
are the files that calculated the dose contribution from ESF leakage. The instructions to
make this adaptation are provided in Enclosure 2 to this submittal.

The modified inputs for the RADTRAD CST analysis and the associated output are also
provided in Enclosure 2. The result of this case are a control room (CR) dose of 0.032
rem TEDE and an LPZ dose of 0.065 rem TEDE. These results agree acceptably with
those in Attachment 2 of the LOCA calculation obtained with STARDOSE, i.e., 0.03 rem
TEDE for the CR and 0.07 rem TEDE for the LPZ.

c) Attachment 2 of NE-02-04-05 states that the liquid leakage to the CST is
0.48 gallons per minute (gpm). If the ESF leakage assumed is 1 gpm and is
doubled to 2 gpm for the analysis; why is the CST leakage not 2 gpm?

Energy Northwest Response:

The current Columbia licensing basis value for ESF leakage is 1 gpm. RG 1.183
recommended multiplying the licensing basis value by 2; therefore, Energy Northwest
used 2 gpm. On the other hand, CST leakage is not part of the current Columbia
licensing basis, and no specific guidance is provided in RG 1.183.

Energy Northwest developed a conservative site-specific estimate of the CST leakage
value. Energy Northwest identified the suction and return lines (and the associated
suction and return valves) connecting the suppression pool (SP) to the CST that could be
potential leakage paths to the CST.

The HPCS and RCIC suction and return valves are not included in the Columbia Local
Leak Rate Testing Program (LLRT); therefore, no leakage data are available for these
valves. The valves are not in the Appendix J Program because they are not Primary
Containment Isolation Valves (PCIVs), and they are not in an airborne pathway.
However, the system operation history indicates that the HPCS and RCIC systems are
essentially leak tight. The following evidence supports this conclusion:

The suction valves from the CST to RCIC and HPCS are similar to the suppression pool
ECCS suction valves. Local leak rate testing of the suppression pool suction valves shows
leakage on the order of 0.00 to 0.02 gpm after 15 years of service without valve seat
maintenance.

The test return valves on the HPCS leading to the CST are Quality Class I gate valves
similar to those on the ECCS systems used for RPV pressure isolation. The RPV isolation
valves are routinely leak tested at 950 psid and yield leak test values less than 0.1 gpm.
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Considering the worst leak test data, the total leak rate from HPCS and RCIC valves is
calculated as follows:

. The maximum leak rate of 0.02 gpm for the SP suction valves was used for the
HPCS and RCIC suction valves.

. The maximum leak rate of 0.1 gpm for the RPV pressure isolation valves was used
for the HPCS and RCIC return valves.

J The sum of the maximum leak rates was then multiplied by 2.

CST Leakage = 2x0.02 + 2x0.1) x2 = 0.48 gpm

This is a conservative estimate for the following reasons:

o The maximum leak rates were used.

. The leak rate tests were performed at a pressure differential that is much higher
than that available between the SP and CST.

. All lines are assumed to leak simultaneously.

. The maximum test leakage was doubled.

. Operating histories of both the HPCS and RCIC systems support the conclusion
that these valves have minimal leakage. An operating characteristic of HPCS for
the last several years has been that the discharge piping tends to pressurize above
the nominal pressure provided by the system "keep fill" pump. Such
pressurization could only occur if the boundaries of the discharge piping are
essentially leak tight. During maintenance on RCIC-P-3 (keep fill pump), the
pump was secured for several hours and the RCIC system maintained pressure
above the system low pressure alarm setpoint. In order for this to occur, one or
both of the RCIC test-return valves would have to be essentially leak-tight.

. The In-Service Testing (IST) Program verifies the functionality of the RCIC and
HPCS system boundary valves. Power operated valves are stroke-time tested.
Check valves are full stroke exercised. Remote position indications are verified.
The IST program reduces the likelihood of significant, undetected leakage through
these valves due to malfunction.

. The boundary valves are configured in pairs. Leakage through two valves in series
is expected to be less than the leakage through a single valve.

d) Please justify not including this dose contribution since this pathway contributes
to the total dose (greater than 1 percent contributes to the reported results).

Energy Northwest Response:

The current Columbia licensing basis does not include postulated CST inleakage as a
contributor to the analyzed CR or offsite doses. Energy Northwest has performed a
conservative sensitivity evaluation of this potential dose source and has
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shown it has a less than minimal impact. A review of other BWR AST SEs, indicates the
Columbia licensing basis is consistent with other BWRs in this regard.

The CST doses, as discussed in the response to part b of this question and in response to
RAI 33, are slightly greater than 0.03 rem TEDE for the CR and 0.07 rem TEDE for the
LPZ. For conservatism, a CR dose value of 0.04 rem TEDE will be used in the following
discussion. Comparing these values to the actual AST calculated licensing basis values of
3.44 and 3.85 rem TEDE (for CR and LPZ, respectively), or to the proposed AST
licensing basis values (rounded up) of 3.5 and 4.0 rem TEDE, respectively, one can make
two observations. The proposed AST licensing basis values do bound the sum of the
actual AST calculated value and the calculated CST value (i.e., 3.44+0.04 <3.5 and
3.85+0.07<4.0). Secondly, CST CR dose is approximately 1% of cither the proposed
AST licensing basis value or the actual AST calculated value and the CST LPZ dose is
approximately 1.8% in the limiting case.

The impact of the CST dose values are considered less than minimal by the standards
associated with 10 CFR 50.59. NEI 96-07, Rev.1, Section 4.3.3, defines a less than
minimal increase in dose as follows:

¢} Less than or equal to 10% of the difference between the current calculated dose
value and the regulatory guideline value.

?) The increased dose does not exceed the current SRP guideline value for the
particular design basis accident. '

The CST dose contribution at Columbia meets this definition of a less than minimal
increase for CR dose and offsite dose as follows:

Control Room | LPZ
LLOCA dose without CST (rem) 3.44 3.85
Regulatory Limit (rem) S 25
Margin (rem) 1.56 21.15
LOCA dose with CST (rem) 3.48 3.92
CST contribution (rem) 0.04 0.07
CST % of margin 2.56 0.33

The calculated “% of margin” is well below the 10% criterion standard for regulatory
analyses to characterize a change as less than minimal.

Since CST dose is not in the current licensing basis and the contribution of this source is
less than minimal by existing regulatory standards, Energy Northwest is not proposing
any changes to the licensing basis relative to the CST. The conversion from a TID source
term to the AST source term provides no compelling reason or regulatory basis to change
this aspect of the current licensing basis.
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5) In the MSLB accident (Calculation NE-02-04-06) an MSLB release can occur from a
variety of locations. These locations appear to impact the volume of the steam
released. Please explain how the analyses determined the worst case transport scenario.

Energy Northwest Response:

The initial dimensions of the plume are established by the mass released and are
independent of the release location. To determine the worst case transport scenarios,
Energy Northwest performed a sensitivity analysis. Several points on the Turbine
Generator Building (TGB) were examined as the source of the puff, the distance from
each point to the local intake was calculated, and the puff model in RG 1.194, Section 5,
was used to calculate the X/Q for each release point. The following table shows that the
X/Q value selected by Energy Northwest represents the worst case scenario.

X/Q as a Function of Distance Using the MSLB Puff Model in RG 1.194

Distance (in) X/Q
20 7.02E-04
25 7.45E-04
30 7.76E-04
35 7.96E-04
40 8.09E-04
45 8.15E-04
50 8.1SE-04
55 8.18E-04
60 8.17E-04
65 8.15E-04
70 8.12E-04
75 S.09E-04
80 8.06E-04
85 8.03E-06
920 8.00E-04
100 7.92E-04

Per the above table, the highest X/Q is 8.18E-4 sec/m®. Energy Northwest used 8.19E-4
sec/m® in the AST submittal.

6) The following questions pertain to the spray removal credit in containment and steam
lines.

a) Per TS Bases B 3.6.2.2, "Suppression Pool Water Level," the suppression pool
volume ranges between approximately 112,000 cubic feet at the low water level
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limit, of 30 feet, 9.75 inches, and approximately 114,000 cubic feet at the high
water level limit, of 31 feet, 1.75 inches.

Chapter 15, Table 15.8-1, states that the minimum suppression pool liquid
volume is 112,197 cubic feet. It also states that the water in the pedestal and
water lower than 12 feet below the vent exit are not included in this volume.

The minimum volume of the suppression pool assumed in the LOCA calculation
(NE-02-04-05) is 137,262 cubic feet. This value includes the pedestal and water
12 feet below the vent exits. Please justify the use of this volume and justify
that the water in the pedestal and 12 feet below the vent exits can, and will, mix
completely with the volume credited for determining the spray decontamination
factor (DF) and for the determination of the doses from emergency core cooling
system leakage.

Energy Northwest Response:

FSAR Table 15.8-1 applies to the initial conditions assumed for an Anticipated Transient
Without Scram (ATWS) event. Since the peak suppression pool temperature and peak
containment pressure occur in as little as 75 minutes for the ATWS events considered in
Section 15.8, it may be appropriate to restrict the water mass considered to the 112,197 ft*
value, ignoring the water deep in the pool and within the pedestal for that short duration.
However, the time frame for acid production and decreasing pH in the suppression pool
and for ESF leakage for the AST LOCA analysis is 30 days, a time frame nearly 600
times longer than the time frame for the ATWS peak containment temperature and
pressure analysis (see the response to 6¢). For this time frame, mixing will be complete,
both because of openings in the pedestal that permit mixing and because of pool cooling
operation that will return suppression pool water at a temperature tens of degrees below
that of the bulk pool tending to eliminate stratification. Also, if the participating water
-volume were less than the 137,262 ft> value used for the pH calculation and for ESF
leakage, all concentrations would increase; and the net result would be an increase in pH
and a greater sequestering of the iodine. The greater sequestering of iodine would be
offset by an increasing fractional leakage rate for ESF leakage (same absolute leakage rate
and a smaller source volume); but the increasing pH would be a compensating effect.

b) Page 5.12 of NE-02-04-05 states:

No maximum DF is established for aerosol removal (as
permitted by Reference 3), and there is no practical need
to limit elemental iodine removal (since Revision I of
Reference 13 establishes a minimum elemental iodine
partition coefficient, H, of 300 as long as the pH is
greater than approximately 7.3).
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Please specify where Reference 13 provides the partition coefficient for sodium
pentaborate at a pH of 7.3 and justify its use if it is not explicitly specified.

Energy Northwest Response:

The Reference 13 data is taken to be representative of the relationship between H and pH.
Much work has been done in the area of iodine re-evolution from water pools (e.g.,
NUREG/CR-5732, NUREG/CR-5950), and the results have been shown to be sensitive to
iodine concentration, water temperature, and pH without regard for the agent affecting
pH control. On that basis, the Reference 13 information was used to define H for
Columbia.

A more rigorous analysis using the modeling of NUREG/CR-5732 would show a value for
H much greater than the value of 300 used to determine the ultimate iodine
decontamination factor (DF) for the LOCA dose analysis. An analysis of aqueous iodine
speciation embodied in the following equation:

F = [L)/([2] + [I]) = (1 + e-76-608y1
(with F expressed as a ratio of gram-atoms/L, not gram-moles/L) from NUREG/CR-5732

combined with the expression for P = [Iz (a@)J/[z (g)] = 105*"®¥T (for T in degrees K,
also from NUREG/CR-5732) is plotted below. In this plot,

H = (12 (aq)] + I'D/[2 (g)] = P/F,

as calculated using NUREG/CR-5732, is about an order of magnitude greater at pH = 7.3
than H from the SRP 6.5.2.
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c)

Page 5.12 of NE-02-04-05 states:

The limited amount of elemental iodine initially present
(4.85%) means that once the DF is applied, the percentage
of elemental iodine remaining airborne would be
approximately 0.04 % of the total release. This is only
27% of the organic iodine percentage; and therefore, this
amount may be neglected (particularly because the pH
reaches 7.3 only after 30 days when the dominant dose
contributor 1-131 has already been through 3.7 halflives).

Energy Northwest Response:

Since this analysis focuses only on the source contribution and does not consider
the entire pathway for the releases, justify this argument considering the total
impact to the dose

The CR dose contribution from organic iodine is 0.28 rem TEDE out of 3.44 rem TEDE
total for the limiting case. Considering the potential for 27% of this dose contribution
being added because of elemental iodine being airborne in the long term, the potential
dose addition could be as great as 0.076 rem TEDE. However, most of this theoretical
dose increase would be the result of leakage through the main steam lines where at least
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1/3 of the additional elemental iodine would be trapped. Therefore, the maximum dose
increase (even with an ultimate iodine DF corresponding to H = 300 from t = 0) would be
about 0.05 rem TEDE or an increase of the CR dose of about 1.5%.

As explained in 6b, the H would be much greater than 300, particularly early in the
accident when the pH would be much higher than the 7.3 value used to determine the H =
300. As noted, by 30 days, the I-131 would have already been through 3.7 half-lives and
the dose would be correspondingly lower both because of the decay and because of the
more favorable atmospheric dispersion. The pH transient for Columbia is as shown:

Figure 1- [H+] Added vs. Time
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Given the above, the maximum CR dose impact of the ignored elemental iodine would be
about 1.5%, and the actual dose impact would be much less.

d) Please justify how elemental and particulate iodine removal in the drywell can
be removed with the same removal coefficients.

Energy Northwest Response:

This treatment is justified by the experimental data and observations documented in the
EPRI report "lodine Behavior within Confinement, Advanced Containment Experiments
Extension (ACEX) Project," 1011037, Final Report, July 2004. The ACE Phase B
experiments on iodine behavior observed:

“The presence of reactive aerosols within containment vessels at gram/cubic meter
concentrations is a very effective sink for both HI and I: such that these iodine

species, which may exist as vapors initially, soon behave as particulates. Since the
transport properties of particles are different from those of vapors this finding has
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important implications for models or computer codes, which seck to predict the
time-dependent behavior of iodine within containment during severe accidents.”

In addition, it is slightly more conservative in the Columbia analysis to treat the elemental
iodine as particulate. The basis for this conclusion is documented in Attachment 2 of the
September 30, 2004 submittal in the comments pertaining to Appendix A of Regulatory
Guide 1.183, Section 3.3.

e) The staff would like to understand the methods used to determine the deposition
velocity and flow rates used for aerosol, elemental and organic deposition in the
steamlines. Please provide LOCA dose analysis Reference 15 entitled, "Aerosol
Removal in the Drywell and Steamlines," Document No. PSAT 206.QA.01.06.

Energy Northwest Response:

The referenced PSAT 206.QA.01.06 is included as Attachment 1 of PSAT CI10.03,
“Polestar Applied Technology, Inc. Topical Report on Alternative Source Term
Application,” Revision 0 which is submitted as Enclosure 3 to this submittal. Calculation
PSAT 206.QA.01.06 refers to four Polestar documents as follows:

e  DPolestar report PSAT CI01.02, “STARNAUA - A Code for Evaluating Severe
Accident Aerosol Behavior in Nuclear Power Plant Containment: A Validation and
Verification Report,” Revision 1.03 (Reference 1 of PSAT 206.QA.01.06).

e  Polestar memo “BWR Inert Acrosol Composition” (Reference 4 of PSAT
206.QA.01.06).

) Polestar memo “Aerosol Size Parameters” (Reference 6 of PSAT 206.QA.01.06).

e  Polestar procedure PSAT 0902H.02, “AP600 Containment Acrosol Calculation
Project Procedure — Assumptions and Input Information,” Revision 2 (Reference 8
of PSAT 206.QA.01.06).

The content of these documents has been consolidated into the Polestar Topical Report in
the following sections:

¢  Polestar report PSAT CI01.02 has been consolidated in Sections V.C.3 and V.C.7.

e  Polestar memo “BWR Inert Aerosol Composition” has been consolidated in Section
V.B.

o  Polestar memo “Aerosol Size Parameters” and the relevant portions of Polestar
procedure PSAT 0902H.02 have been consolidated in Section V.

f) Please confirm that the surface areas used for the aerosol removal in the
steamlines includes only horizontal piping and is calculated using the following

equation:

Area = Diametermema.Xx Horizontal Length
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Energy Northwest Response:

Confirmed. The surface area was calculated using the above equation and based only on
the horizontal sections.

g) Please confirm that the surface areas used for elemental iodine in the steamlines
are calculated using the following equation:

Area = Diameteriema. X Length x
Energy Northwest Response:
Confirmed. The surface area was calculated using the above equation.

h) Calculation NE-02-04-05, determines the flow rates of the leakage into steam lines.
The volumetric flow rate is determined for both the intact and failed lines. Please
describe the models, methods, assumptions and justification for the assumptions and
models used to calculate these flow rates.

Energy Northwest Response:

Section V.D.1 of PSAT CI10.03, “Polestar Applied Technology, Inc. Topical Report on
Alternative Source Term Application,” Revision 0 (Enclosure 3) describes the current
approach used by Polestar to calculate volumetric flow rates into and through the main
steam lines. The Columbia LOCA analysis deviates slightly from this approach. A
comparison of the approaches is as follows:

Volumetric Flow from the Drywell into the Steam Line - Polestar Topical

In the approach outlined in PSAT CI10.03, there are three steps in the process of
converting a measured MSIV mass leakrate (measured in scfh) to a volumetric flow in cfh
for the drywell accident conditions. Note that the drywell is assumed to be the source of
MSIV leakage as stated in RG 1.183 and as explained further in the response to RAI 28
below. The three steps are: (a) obtain the test volumetric flow by dividing the measured
mass flow rate (scfh) times atmospheric pressure by the absolute test pressure, (b) verify
the test pressure to be above critical pressure (to establish that volumetric flow through
the valve would remain constant for a constant temperature; i.e., the maximum
temperature for the accident to be considered), and (c) convert the volumetric flow of
air/nitrogen (at test pressure and standard temperature) to steam (at test pressure and
maximum temperature) by comparing sonic velocities.

Using Columbia inputs for an example application of the PSAT CI10.03 methodology:

(@) The volumetric flow rate under test conditions is CFHis = 16 scfh x 14.7/(25 +
14.7) = 5.92 cfh per steam line,
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(b) Note that the test pressure is above the critical pressure,
() The ratio of the sonic velocities is as follows (¢ is used to identify accident
conditions):

Cp o
e (DT [kmic, M1 _ (0.3)(8>(29)(743R)]°" .
- c Vk=1c, M'T {(0.4)(7)(18)(530R) '
(k - 1)I;)_Tstandan:l

s
} sonic

One may now calculate the volumetric flow rate under accident conditions by
multiplying the result under (a) by this ratio. One finds: Q = 5.92 cfh x 1.391 = 8.23
cfh.

Volumetric Flow from the Drywell into the Steam Line - Columbia Calculations

For the actual Columbia dose calculation (as previously stated), a somewhat different
approach was used from that described in the Polestar Topical. The mass flow rate
was assumed to increase linearly with absolute pressure so that at the accident
pressure the mass flow rate becomes 16 scfh x (52.1 psia/39.7 psia) = 21 scfh. This
mass flow is then converted into a volumetric flow using a perfect gas law assumption
for post-accident density of the containment atmosphere (i.e., paccidgent= pstandard X
(Patm/Paccident) X (Taccident/ Tstandard)) With the following result: 21 x (14.7 psia/52.1 psia) x
(743 R/530 R) = 8.31 cfh. Therefore, for both methods (Polestar Topical and
Columbia LOCA dose calculation), the volumetric flow leaking out of containment via
the main steam line pathway is essentially the same. However, the aerosol transport
analysis presented in PSAT 206.QA.01.06 uses a higher flow rate.

In PSAT 206CT.QA.01.06, the acrosol loading in the main steam line for the
application of the STARNAUA code (to calculate aerosol sedimentation) was calculated
for MSIYV test limits of 25 scfh, 50 scfh, 75 scfh, and 100 scfh. Taking 25 scfh as an
example, the 25 scfh was converted to 5.21E-4 lbm/sec (by using the definition of
standard conditions); and then scaled up by the ratio of accident pressure to test
pressure (i.e., 52.1 psia/39.7 psia) to become 6.91E-4 lbm/sec. The only difference in
what was done for the Columbia aerosol transport calculations as compared to the
Columbia dose calculation (other than the fact that the transport calculations were
done at test limit values of 25 scfh, 50 scfh, 75 scfh, and 100 scfh per line whereas the
dose calculation was done at a test limit value of 16 scfh per line) is that the density
was based on a partial pressure of nitrogen at accident temperature (equal to 19.25
psia) as well as a steam partial pressure of 33.45 psia. In other words, in PSAT
206CT.QA.01.06, the mass flow rate out of containment was determined on the basis
of all nitrogen (no steam), but the volumetric flow was determined on the basis of
nitrogen + steam post-accident density using the all-nitrogen mass flow rate. This is
very conservative (in that it maximizes volumetric flow), but it is non-physical. If
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nitrogen + steam were considered in determining the mass flow at accident pressure,
the mass flow rate would have been considerably less than 6.91E-4 lbm/sec.

If the PSAT 206CT.QA.01.06 method had been applied for 16 scfh per line, the
volumetric flow rate from the containment and into the main steam lines (per line)
would have been 10.9 cfh, about 30% more than that used for the Columbia dose
calculation.

Volumetric Flow from the Space between Closed MSIVs - Polestar Topical

To calculate the volumetric flow out of the volume between the inboard and outboard
MSIVs, Polestar now assumes the pressure in this space to be nearly that of the
drywell but the temperature to be that of the steam line (as stated in Section V.D.1 of
PSAT CI10.03). Therefore, the volumetric flow out of that space must be that into the
space increased by the ratio of the sonic velocities for the two conditions, that is to say
the square root of the ratio of the absolute temperatures (steam line temperature
divided by containment temperature). One would find for Columbia:

Leakrate (@ 16 scfh) = 8.23 cfh x [(460 + 544)/(460 + 283)]'?
= 9.57 cfh

Volumetric Flow from the Space between Closed MSIVs - Columbia Calculations

For the dose calculation, the value used is 11.7 cfh for flow out of the space between
the two closed MSIVs. The 11.7 cfh value was obtained based on two assumptions: (1)
that the density between the MSIVs is only one-half that in the drywell and (2) the
mass flow rate is 1/V2 times that coming out of the drywell. This means the 8.31 cfh
becomes 8.31 x V2 leaving the space between the MSIVs or 11.7 cfh.

The latter assumption (i.e., that the mass flow rate is 1/Y2 times that coming out of the
drywell) is based on a very conservative assumption of incompressible flow; i.e., that
the gauge pressure in the MSIV interstice is equal to one half of the gauge pressure in
the containment (assuming also that the leak paths through each of the two closed
MSIVs in series are identical). The former assumption (i.e., that the density between
the MSIVs is only one-half that in the drywell) is based on the pressures being high
enough so that (Pdrywen - absotute)/ (Pinterstitial - absolute) is approximately the same as (Parywen -
gauge)/ (Pinlcrsﬁxinl - gauge). The fact that (Pdrywell - gauge)/ (Pinlers(itinl - gauge) > (Pdrywcll - absolule)/ (P intersitial
- absolule) means that even if (Pdrw'ell- gauge)/ (Pinterstilial-gauge) = 2, (Pdrywcll-absolule)/ (Pimerstitial-
absotute) Will be less than 2; and the density will not be quite a factor of two lower
between the MSIVs as was conservatively assumed.

For example, the incompressible flow assumption would mean that the pressure
between the MSIVs for Columbia would be one half of the peak accident pressure of
37.4 psig or 18.7 psig. But then the uniform-temperature density ratio would be only
(37.4 + 14.7 psig)/(18.7 + 14.7 psig) = 1.56. In other words, if the temperature
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between the MSIVs were the same as that in the drywell, the density between the
MSIVs would not be one half that in the drywell, it would be only 64% of that in the
drywell.

One reason that this level of apparent conservatism is acceptable is that the
temperature between the MSIVs could be as much as 35% higher than that in the
drywell. When this temperature effect is taken into account, the assumption of the
density between the MSIVs being one half that in the drywell appears appropriate.

For the acrosol transport calculation, the volumetric leak rate into the steam lines
(10.9 cfh being equivalent to 16 scfh) was increased by the ratio of the steam line
temperature to the drywell temperature (i.c., (460 F + 544 F)/(460 F + 283 F)) rather
than by the square root of that ratio (per the Polestar Topical). Therefore, the
volumetric flow leaving the space between the MSIVs according to the methodology of
PSAT 206CT.QA.01.06 would be 14.7 cfh for 10.9 cfh coming in.

The volumetric flow rates into and out of the space between the MSIVs for each of the
three Polestar documents may be compared as follows (all for 16 scfh per main steam
line):

o Columbia acrosol | vy 1ivia LOCA .
Considering space | removal . Polestar Topical
. dose calculation .
between MSIVs calculation . cfh per line
. cfh per line
cfh per line
Into space 10.9 8.31 8.23
Out of space 14.7 11.7 9.57

For the aerosol removal calculation, the key variable is the ratio of flow into the space
to the flow out of the space since that ratio establishes the concentration in the space (a
low concentration being conservative). In other words, the source is CaxQin (the
concentration in the drywell times the volumetric flow into the space), the mass
airborne is CawQin/A (Where A = Qou/Volume), and the concentration in the space is,
therefore, Cspace = CawQin/A/Volume = Caw(Qin/Qour). The ratio Qin/Qou as used for the
Columbia aerosol removal calculation is conservatively 0.74 as compared to 0.86 if
calculated using the Polestar Topical.

For the dose calculation, the higher the flow out of the space between the MSIVs, the
greater the degree of conservatism. For this calculation, the Columbia value of 11.7
cfh is conservative with respect to the 9.57 cfh for the Polestar Topical.

CGS proposes to no longer credit the main steam isolation valve leakage control system
and remove the associated operability requirements from TSs. How is potential leakage
from this system accounted for in the LOCA dose model and controlled by TSs?
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Energy Northwest Response:

The original design function of the main steam isolation valve leakage control (MSLC)
system was to minimize the release of fission products via the main steam lines which
could potentially bypass containment and the standby gas treatment (SGT) system after a
LOCA. The MSLC system performed this function by directing main steam isolation
valve (MSIV) leakage to the SGT system. This leakage was directed to the SGT system by
a blower that served to maintain the pressure in the steam lines negative with respect to
atmosphere. The routing of this leakage to the SGT system provided for filtration of
MSIYV leakage and its exhaust via the plant stack.

The MSIV leakage in the AST LOCA dose model is assumed to flow directly to the
environment without credit for SGT filtration. Additionally, the MSIV leakage was
analyzed as a release from the TGB exhaust, and this provides a conservative X/Q
compared to a release via the plant stack. This analysis bounds any MSIV leakage
through the MSLC system should leakage continue to take place via MSLC. Energy
Northwest is planning to deactivate the MSLC system during the implementation of the
approved AST LAR, and will eventually remove the system completely.

Since the mitigation function of the MSLC function is no longer credited, Energy
Northwest has requested the deletion of the TS requiring the operability of this system.
However, the TS continue to limit and control the amount of flow via this leakage path.
TS 3.6.1.3 requires each MSIV to be operable during power operations and Surveillance
Requirements (SRs) 3.6.1.3.6 and 3.6.1.3.11 limit the stoke time and the leakage rate of
each MSIV. These TS requirements provide adequate controls for this leakage path and
conservatively support the AST LOCA dose model.

8) CGS has requested that credit for the standby gas treatment system (SGTS) is delayed
for the first 20 minutes while a negative pressure condition is being established in
secondary containment. The basis for this 20 minute drawdown needs to be clarified.
Does the 20 minute drawdown include the time for the SGTS to become operational
(time for an initiation signal etc.)?

Energy Northwest Response:

Yes. The AST assumed time of 20 minutes for the secondary containment to be drawn
down to equal to or less than -0.25 inwg from an initial pressure condition of 0.0 inwg,
includes the two minutes assumed for one SGT fan to become operational. This two
minute time interval includes the time from initiation of the accident signal, start and load
of the associated emergency diesel, automatic start and assumed failure of the lead SGT
fan and subsequent start of the lag SGT fan. Note that although only one SGT fan (out of
a total of four - one lead and one lag per train) is required for establishment and long
term maintenance of the required negative pressure in secondary containment, two SGT
fans (one per train) would be automatically started and available to support restoration of
secondary containment integrity. Although a total time of 20 minutes is assumed in the
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dose analysis for restoration of secondary containment, analysis shows that secondary
containment can be established in approximately 16 minutes at an SGT flow rate of 4800
ACFM. (References: Calc NE 02-01-05 R1, Item 5 on Section 3.4 and Appendix D,
Section 25, Calc NE 02-01-05 R1, Conclusions, Section 2.9.)

9) For the calculation of the aerosol removal rates in the drywell, CGS uses guidance from
NUREG-0800, Section 6.5.2. To calculate the spray removal rate for particulate iodine
the sprayed volume is used. Please justify the volume used.

Energy Northwest Response:

See Assumption 1 of Attachment 1 of PSAT CI10.03, “Polestar Applied Technology, Inc.
Topical Report on Alternative Source Term Application,” Revision 0 (Enclosure 3). The
justification for this assumption provides the basis for assuming a well-mixed drywell for
spray removal. A considerable penalty has been taken in the volume of spray flow
credited and in the reduced fall height as a result of the confined volume of the drywell.
The assertion of a well-mixed condition is the result of that same small volume.

10)  Attachment 1, Section 47 states ESF, "Leakage was assumed to start at t =15 minutes
after the event." Please justify this assumption.

Energy Northwest Response:

The basis for this assumption is presented in NE-02-04-01, “Dose Calculation Database,”
Item 8.6, on Page 5.008, which is as follows:

Per FSAR Section 6.3.3.4 "System Performance During the Accident" operator action is
not required during the short-term cooling period following the LOCA. During the long-
term cooling period (after 10 minutes), the operator may take actions to:

. Use ECCS for vessel level control,

J Use ADS or SRYVs for vessel pressure control, or

) Place systems into operation, such as containment cooling, standby liquid control,
or drywell spray.

An assumption to credit drywell spray initiation in 15 minutes is a reasonable time
duration relative to the FSAR analysis for ECCS system performance during a LOCA
that allows operators to spray the drywell after 10 minutes.

The assumption that ESF leakage dose does not begin for 15 minutes post-accident also
parallels the treatment for PWRs in which the ESF leakage dose accumulation does not
begin until recirculation of containment coolant begins. In the development of the AST
for BWRs, it was assumed that emergency core cooling systems did not operate until t =
2.033 hours when the assumed restoration of core cooling arrests core damage and ends
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the activity release to the containment. For Columbia, sprays are assumed to begin at t =
15 minutes. At this time suppression pool water is drawn out of the containment, and
ESF leakage of contaminated water may begin.

It is also the case that until sprays begin, very little activity would be transferred to the
suppression pool except the coolant activity in the blowdown. Once blowdown is
complete, without core cooling and the associated heat and mass transfer from the core to
the containment, there is limited volumetric flow from the drywell atmosphere to the
wetwell, i.e., the containment is essentially quiescent. AEB-98-03 suggests that a
volumetric flow out of the drywell of 3000 cfm be considered for Mark III containment
designs, and there is no fundamental difference between flow out of the drywell for a
Mark I, II, or III containment. Even with twice this flow (approximately the flow out of
the drywell proposed by Perry as documented by AEB-98-03), the transfer of gap activity
from the Columbia drywell to the wetwell would be as follows:

lodine Distribution (Fraction of Core Inventory)
6000 cfm Drywell to Wetwell Flow Assumed
0.025 -
| Total
—DW
002 H....... WW
0.015
0.01
0.005
0 - - x
0 3 6 9 12 15
Minutes

As can be seen from this figure, prior to the initiation of sprays, less than 0.4% of the
core inventory of iodine would have been transferred from the drywell to the suppression
pool.
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11)  Attachment 2, page 9 states that CGS conforms to Regulatory Position 5.1.3.
Regulatory Position 5.1.3 states:

The numeric values that are chosen as inputs to the analyses
required by [Title 10 of the Code of Federal Regulations (10
CFR) Part 50.67] should be selected with the objective of
determining a conservative postulated dose . . .

The ranges of flow rates out of the standby gas treatment system are given in the
proposed TS 5.5 as 4320 to 5280 cubic feet per minute (cfm) for the SGTS and 900 to
1100 cfm for the control room emergency filtration (CREF) system.

a) The modeling of the SGTS appears to use a flow rate of 5000 cfm for the SGTS.
Please justify why the nominal value is conservative when calculating a
postulated dose.

Energy Northwest Response:

The LOCA dose calculated in the model is independent of the SGT flow rate since no
credit was taken for Reactor Building mixing, holdup, or dilution. To demonstrate this
conclusion, Energy Northwest performed the following sensitivity study spanning a range
of SGT flow rates from 4000 cfm to 10,000 cfm. The table below shows that the dose was
not affected. Note that the RB volume was intentionally set equal to 5000 ft* as an
analytical device to provide negligible holdup (i.e., one minute at the 5000 cfm SGTS flow
rate). Using similarly high flow rates of 4,000 cfm to 10,000 cfm with no change in dose
confirms that the holdup corresponding to 5,000 cfm is negligible as intended.

RB Volume (cf) | SGT Flow (cfm) | Dose (rem)
5000 4000 3.44
5000 5000 3.44
5000 10,000 3.44

b) The volumetric flow rate provided in Calculation NE-02-04-1 (Revision 1),
Section 3.10, Section 5.003 states the actual flow rate is 5378+433.5 cfm.
Please clarify the actual range of flows for this system.

Energy Northwest Response:

The SGT fans are single speed fans and the system's flow rate is controlled by vortex
dampers. The 5378:433.5 cfm value represents the capability of the system when started
following an emergency start signal, prior to the achievement of secondary containment
drawdown. A conservative initial flow value of 4800 cfm is assumed in the drawdown
analysis. This value is bounded by the low end of 5378+433.5 value provided in NE-02-
04-1. Note the vortex dampers include a high flow limiter setpoint in the flow control loop
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of each SGT fan that limits the flow to 5378 c¢fm. This limiter functions to restrict
maximum fan flow to prevent a fan motor thermal overload trip. The AST secondary
containment drawdown analysis demonstrates a single SGT fan, operating at a maximum
flow rate of 4800 cfm, is capable of establishing -0.25 inwg in secondary containment
within the assumed drawdown time of 20 minutes. Following the initial secondary
containment drawdown, a flow rate of 4800 cfm or less is required to maintain this
required negative pressure for the required analysis duration of 30 days.

With respect to the flow range of 4320 to 5280 cfm specified in TS 5.5.7 (Ventilation Filter
Test Program) for the SGTS, this range of values is based on RG 1.52, "Design,
Inspection, and Testing Criteria for Air Filtration and Adsorption Units of Post-Accident
Engineered-Safety-Feature Atmosphere Cleanup Systems in Light-Water-Cooled Nuclear
Power Plants” and American National Standards Institute (ANSI) Standard N510-1989,
"Testing of Nuclear Air Treatment Systems" using the analysis value of 4800 cfm plus or
minus a tolerance of 10%. This range of flow is used for the purpose of testing the filters
and is not intended to verify the flow capacity of the system.

12)  Attachment 2, Section 4, states that the nuclides used for CGS are:

. . . the 60 identified as potentially important contributors to
[total effective dose equivalent] in NUREG/CR-4691 (MACCS
Users Guide) [less the two cobalt isotopes which have a minor
impact] plus four additional noble gas isotopes from TID-14844,
plus three other short-lived noble gas isotopes, plus Bal37m for a
total of 66.

The staff believes the list from NUREG/CR-4691 is the same list as the default list
provided for the RADTRAD computer code. The 60 radionuclides that are contained
in the RADTRAD code were selected based upon a study that determined that those 60
radionuclides have the greatest impact on offsite dose assuming that each individual
element has an equal release fraction.

a) Attachment 2, Section 7, Section 4.2.3, states that the models used to
transport radioactive material into and through the control room, and the
shielding models used to determine radiation dose rates from external
sources, should be structured to provide suitably conservative estimates
of the exposure to control room personnel. It states that the CGS
analysis conforms to this guidance. Confirm that the most conservative
radionuclides were used to determine the source for the CGS shielding
studies for the shine doses from external sources to the control room.
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Energy Northwest Response:

The CR filter shine dose has been calculated using the 53 non-noble gas radionuclides used
with STARDOSE in the LOCA dose analysis. Polestar has recently completed a study in
which 31 additional non-noble gas radionuclides were considered for integrated gamma
power over 30 days. When added to the existing 53 radionuclides, the 30-day integrated
gamma power increased by approximately one percent. Therefore, Energy Northwest
considers these radionuclides to be adequate for calculating a dose contribution that is,
itself, only one percent of the total CR TEDE.

b) Please justify the changes to the default RADTRAD list of nuclides.
Energy Northwest Response:

A sensitivity analysis was performed to assess the impact of the changes to the default
RADTRAD list of nuclides. The STARDOSE analysis was rerun with the seven additional
noble gas radionuclides included in the Columbia analysis (i.e., Kr-83m, Kr-89, Xe-131mn,
Xe-133m, Xe-135m, Xe-137, and Xe-138) deleted. The result was a decrease in the CR
dose of 3E-3 rem TEDE. The same case was run again with Co-58 and Co-60 added.
There was no discernable increase in the CR dose to three significant figures.

On this basis, the list of radionuclides used in the Columbia dose analysis, as modified
from the RADTRAD list, is justified. :

13)  Updated Final Safety Analysis Report (UFSAR) Section 4.1.2.1.3, "Fuel Assembly
Description," states:

The core is loaded with FANP and Westinghouse Electric

. Company reload fuel. The Westinghouse Electric Company
reload fuel assemblies are composed of a 10 x 10 array of fuel
rods with a central, cruciform water channel (see
Reference 4.1-8). The FANP reload fuel assemblies are
composed of 10 x 10 array of fuel rods with a single, large,
central water channel (Reference 4.1-20).

Page 62 of Attachment 1 states that the fuel handling accident (FHA) analysis is based
on an 8 x 8 fuel pin array with 250 fuel pins that are postulated to break. On Section
18 of Attachment 2, CGS states that they conform to Regulatory Position 1.1,
Appendix B Regulatory Guide 1.183. This Regulatory Position states, “The number of
fuel rods damaged during the accident should be based on a conservative analysis that
considers the most limiting case.” For the allowed fuel designs in the CGS core please
describe why the proposed analysis, based upon an 8x8 assembly, provides the limiting
radiological consequences for the fuel handling accident.
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Energy Northwest Response:

The 250 failed rods assumed in the Columbia FHA for the 8x8 assembly is more
conservative than the FHA analyzed for the 10x10 assembly for the following reasons:

1. The vendor calculations for the ATRIUM-10 assembly resulted in up to 156 failed

2

14)

rods, whereas Energy Northwest is using 250 rods.

. On a per rod basis, the 8x8 assembly is more conservative since each 8x8 rod
contains a larger amount of fuel than a 10x10 rod, the following calculations
confirm this conclusion:

. The 8x8 assembly contains 176.1 KgU, each assembly has 62 fuel rods, this

results in 2.84 KgU per rod.

. The 10x10 assembly contains 177.8 KgU, each assembly has 91 fuel rods,

this results in 1.95 KgU per rod.

Page 63 of 91 of Attachment 1 states that:

Based on the comparable water depth available for
decontamination and the difference in the postulated drop
distances, Energy Northwest concludes that the consequences of
an FHA over the reactor cavity bound those for an FHA over the
transfer area or over the spent fuel pool. This conclusion is
consistent with the [U.S. Nuclear Regulatory Commission
(NRCQ)] staff conclusion for a similar configuration at the
Fitzpatrick plant as documented in a recent Safety Evaluation
Report (SER) (Reference 32).

The staff reviewed the Fitzpatrick SER and found that the basis of the staff's conclusion
was as follows:

ENO stated that the implied reduction in scrubbing efficiency is
offset by the reduced number of fuel rods (i.e., 81 vs. 125) that
are projected to be damaged by a fuel assembly drop over the
spent fuel pool.

CGS has not provided a similar argument because CGS has not provided a value (and
justifying analysis) for the reduced number of damaged fuel rods for an FHA in the fuel
transfer area or over the spent fuel pool. If CGS plans to use this method of analysis
please provide the number of fuel rods and the analysis justifying this number.
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Energy Northwest Response:

In response to this RAI, Energy Northwest has performed a drop analysis to provide a
quantitative comparison to the referenced Fitzpatrick SE. This drop analysis is provided
as Enclosure 4. For conservatism, a drop height of 4 feet, that bounds the maximum
credible drop height of 17 inches discussed in the September 30, 2004 LAR submittal, was
analyzed and the resulting number of rods postulated to fail is 83. This number is very
comparable to the 81 rods postulated at Fitzpatrick. The conclusion of the Fitzpatrick SE
that the drop over the reactor vessel bounded the drop over the spent fuel pool was based
on a (125-81)/125 or 35% reduction in the initial source term for the drop over the spent
fuel pool. The quantitative reduction in the initial source term for Columbia is (250-
83)/250 or 67%. As previously established, the available water heights are effectively
identical (i.e., the Fitzpatrick SE states an assumed water depth of 21 feet 7 inches and
the Columbia TS requires a water depth of 22 feet) and thus the implied reduction in
scrubbing efficiency would be effectively identical. Therefore, the qualitative conclusion
provided in the Energy Northwest LAR has been substantiated with the attached drop
analysis and the conclusion documented in the Fitzpatrick SE has been shown to be
applicable and bounding to Columbia.

15)  Page 62 of Attachment 1 states, “The TS minimum required water depth available over
the point of fuel assembly impact is approximately 22 [feet], just 1 [foot] lower than the
23 [feet] upon which a DF of 200 is based.” The discussion is focused on the water
level above the point of impact for an FHA over the fuel transfer area or the spent fuel
pool. It compares this depth of water to the 23 feet upon which the DF of 200 is based.
The depth should be compared to a conservative release point of the radioactivity from
the damaged fuel assemblies. Please provide details about the assumptions used to
determine water depth above these release points. Please justify your assumptions. If
the assembly is assumed to lie flat on top of the racks justify why it is not possible that
the fuel assembly could be in any other position.

Energy Northwest Response:

The above discussion was solely intended to demonstrate why the current licensing basis
drop over the reactor cavity bounds a postulated drop over the spent fuel pool and this
conclusion was supported by comparing the configuration at Columbia to that of
Fitzpatrick. As shown in the response to question 14 above, the basis and approach
provided by Energy Northwest is identical to that provided by Entergy and the NRC Staff
has accepted this approach. The plant specific configuration of interest, (i.e., water
height) and drop analysis results at Columbia are both conservative compared to
Fitzpatrick.

16)  Page 19 of 22 of Attachment 2 provides Table 3, "Comparison with
Regulatory Guide 1.183, Appendix B." In Table 3 CGS states that the application
conforms with Regulatory Position 5.3. Regulatory Position 5.3 states:
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If the containment is open during fuel handling operations (e.g.,
personnel air lock or equipment hatch is open),’ the radioactive
material that escapes from the reactor cavity pool to the
containment is released to the environment over a 2-hour time
period.

Footnote 3:

The staff will generally require that technical specifications
allowing such operations include administrative controls to close
the airlock, hatch, or open penetrations within 30 minutes. Such
administrative controls will generally require that a dedicated
individual be present, with necessary equipment available, to
restore containment closure should a fuel handling accident
occur. Radiological analyses should generally not credit this
manual isolation.

Several proposed TS changes (for example TS 3.6.4.1, 3.6.4.2, 3.6.4.3) delete the
requirement for these systems to be operable and do not include any controls in the TS
for manual isolation if a fuel handling accident were to occur. Explain how the
proposed TS and bases provide assurance that the intent of closure as a defense-in-depth
measure is accomplished and that the open penetrations are closed.

Energy Northwest Response:

The TS changes referenced in this question were proposed consistent with the
requirements of the NRC Staff approved TSTF-51. In a letter dated September 29, 2005
(ADAMS accession number ML052850270), Energy Northwest provided additional
justification for the proposed TSTF-51 related changes and a number of commitments
relative to the detection and mitigation of a FHA that included containment closure
contingencies. A specific closure time is not required by TSTF-51. The 2-hour release
period assumed for the FHA is conservative because it results in 100% of the airborne
activity being released over a short period of time when no active mechanism is present to
drive the postulated release. Secondary containment is not a credited mitigative feature
for the FHA event. The administrative controls to manually restore containment are a
defense in depth type measure that does not meet the 10 CFR 50.36 criteria for inclusion
in a plant’s TS. The commitments provided in the September 29, 2005 letter to establish
containment closure in a prompt fashion satisfy the requirements in TSTF-51 and serve to
satisfy the intent of RG 1.183. A commitment to promptly close containment using
administrative controls has been an acceptable basis for approval of the TSTF-51 related
TS changes associated with other licensees’ AST submittals - refer to NRC SEs dated
October 24, 2004 and April 28, 2005 for the Hope Creek and Pilgrim facilities,
respectively.
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17)  General Design Criterion (GDC) 61 and 64 are part of the CGS licensing bases. For
the proposed TSs changes describe how these criteria continue to be met for these
proposed changes.

Energy Northwest Response:

The Columbia design features credited for GDC 61 and 64 are described in FSAR Section
3.1.2.6.2 and 3.1.2.6.5, respectively. Although not explicitly discussed in these FSAR
sections, the Main Steam Leakage Control (MSLC) system is the only design feature that
will be physically deactivated as a result of this LAR. The other proposed relaxations in
the TS (e.g., secondary containment operability not required during fuel handling) do not
change the design of the plant. The AST accident analyses supporting this LAR have
demonstrated MSLC system is not required to meet the 10 CFR 50.67 dose limits and the
other TS relaxations have also been demonstrated as acceptable. Therefore the changes
proposed in this LAR do not adversely impact the plant’s compliance with these 2 GDCs.

18)  Several proposed specification changes delete the Note: Limiting Condition for
Operation (LCO) 3.0.3 is not applicable. For an example see the required action for
TS LCO 3.7.4, Action E. This change appears to deviate from the TSTF-51 traveler.
Please provide a justification for this change.

Energy Northwest Response:

The proposed TSTF-51 based changes, including the deletion of this note, are consistent
with the changes proposed by the Tennessee Valley Authority for the Browns Ferry AST
LAR and approved by the NRC in the associated SE dated September 27, 2004.

The delction of this note is technically justified because the purpose of this note has been
obviated by the deletion of the “during fuel movement of irradiated fuel” operating
condition from the LCO Applicability statement. The purpose of this note was to prevent
an inappropriate entry into LCO 3.0.3 based on some issue associated with the movement
of irradiated fuel and that issue resulting in a TS required shutdown when the issue had
no bearing on Mode 1, 2, or 3 operation. Since the LCO Applicability statement was
modified to delete “during the movement of irradiated fuel” the need for this note no
longer exists. This note was not deleted in TSTF-51 because it is theoretically possible,
depending on how a licensee defined “recently irradiated” to be in Mode 1, 2, or 3
operation and be moving “recently irradiated” fuel. In this case, the original purpose
would still exist and the note would serve a purpose.

19)  Appendix B to 10 CFR, Part 50, establishes quality assurance requirements for the
design, construction, and operation of those structures, systems, and components that
prevent or mitigate the consequences of postulated accidents that could cause undue risk
to the health and safety of the public. Appendix B, Criterion III, "Design Control,"
requires that design control measures be provided for verifying or checking the
adequacy of a design. Generic Letter (GL) 2003-01, "Control Room Habitability,"
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addresses issues with respect to assumed values of unfiltered inleakage. Generally,
these issues can only be resolved by inleakage testing.

Section 4.2 of Attachment 1 provides the test conditions and results of inleakage
testing. This section does not provide a description of the inleakage testing performed
in the normal operating mode credited in the FHA and control rod drop accident
(CRDA). In light of your Appendix B requirements, GL 2003-01, and because the
1100 cfm value for unfiltered inleakage is not based upon a measurement during this
mode of operation, justification should be provided to explain why this number is
appropriate. Please provide information as to how CGS has confirmed the inleakage
characteristics of the control room envelope in the normal operating mode credited for
the duration of the FHA and CRDA. Please provide details regarding your control
room, design, maintenance and assessments to justify the use of and any plans to verify
this number.

a) Does the 1100 cfm unfiltered inleakage include 10 cfm for ingress and egress
into and out of the control room over the duration of the accident?

Energy Northwest Response:

No and the treatment of any ingress or egress inleakage has no meaningful effect on the

resulting dose. The FHA and CRDA dose analyses have used a maximum make-up rate
to the CR of 1100 cfm (all unfiltered) and were based on a conservative X/Q. As shown

on the below graph, the CR operator dose is relatively insensitive to any increases in this
flow rate and the dose would be less if the flow were less.
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More specifically, if one assumed the unfiltered flow rate increased by 50%, the resulting
change in doses would be:

Event CRDose@ |CRDose@ |Doseincrease | % change | % changein
1100 cfm 1650 cfm (rem TEDE) margin to 5
(rem TEDE) | (rem TEDE) rem TEDE

FHA 3.631 3.664 0.033 0.9 2.4

CRDA 0.698 0.716 0.018 2.5 0.4

As shown in the above table, the increase in dose is very small and well within the
definition of a minimal change (i.e., less than 10% change in margin) as defined in 10

CFR 50.59.

b)

How much of the 1100 cfm is due to forced design flow and how much is
assumed for unfiltered inleakage due to inflow other than egress and ingress?
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Energy Northwest Response:

As stated above, the dose to the CR operator asymptotically approaches a maximum
value. The dose to the operator is due to the flow of unfiltered air into the CR volume.
The assumed 1100 CFM is based on the maximum flow of the make-up air to the CR.

Additionally, the X/Qs for these calculations were based on the limiting release point for
each event with the receptor being the local intake. This is conservative because during
normal operation, all three CR intakes (the local and the two remote intakes) are open to
the normal operating ventilation path. The X/Q for the local intake bounds the X/Qs for
the two remote intakes.

c) The use of 1100 cfm of unfiltered inleakage for the design bases FHA and
CRDA meets the requirements of 10 CFR 50.36, Criterion 2. This value is “a
process variable, design feature, or operating restriction that is an initial
condition of a design basis accident or transient analysis that either assumes the
failure of, or presents a challenge to, the integrity of a fission product barrier.”
Since use of the 1100 cfm unfiltered inleakage value meets 50.36, Criterion 2,
and the system which supplies this inflow essentially replaces the TS for the
CREEF system (TS 3.7.3), please justify why CGS has not proposed a limiting
condition for operation for this flow rate or provide a limiting condition for
operation for this value.

Energy Northwest Response:

The assumed 1100 cfm is not credited for the mitigation of the FHA or CRDA analysis.
This value is simply the maximum (i.e., worst case) flow of the normal CR HVAC system.
As discussed above, the dose due to unfiltered flow into the CR asymptotically
approaches a maximum value as the flow rate increases. The flow rate chosen is based on
the upper flow rate limit per TS 5.5.7 and this value is of such magnitude that the
calculated dose is not sensitive to postulated increases above this value. Decreases in the
assumed flow will result in decreases in the dose. TS control of this value is not needed to
ensure the FHA and CRDA dose analyses remain valid or bounding, and as such, does not
meet the criteria of 10 CFR 50.36.

20)  Regulatory Position 5.1.2 of RG 1.183 states:

Credit may be taken for accident mitigation features that are
classified as safety-related, are required to be operable by
technical specifications, are powered by emergency power
sources, and are either automatically actuated or, in limited cases,
have actuation requirements explicitly addressed in emergency
operating procedures. The single active component failure that
results in the most limiting radiological consequences should be
assumed. Assumptions regarding the occurrence and timing of a
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loss of offsite power should be selected with the objective of
maximizing the postulated radiological consequences.

Attachment 2, Table 1 states that the CGS analysis conforms to this regulatory position.
For the FHA and CRDA accident please provide additional details how CGS control
room heating, ventilation, and air conditioning credited for these accidents conforms to
Regulatory Position 5.1.2. State whether the system operation credited is operable by
TS, is powered by emergency power sources, credits the worst case single failure and
models the occurrence and timing of a loss of offsite power. Please provide
justification for these answers.

Energy Northwest Response:

Yes, the air handlers that provide outside air to the CR support the operability of the
CREF system and CR AC system. Both the CREF system and the CR AC system have
TS operability requirements (see TS 3.7.3 and 3.7.4). These air handlers are powered by
the emergency diesel generators in the event of a loss of offsite power.

The AST LAR does propose to delete these operability requirements during the movement
of irradiated fuel. However, as stated in the response to RAI 19, no mitigation credit is
taken for the operation of these air handlers in the FHA and CRDA accidents analyses.
Normal ventilation at it maximum flow rate is conservatively assumed to be operating at
the onset of these events and it is conservative to assume it continues to operate
throughout the event.

21)  Page 19 of Attachment 2 states that CGS conforms to Regulatory Position 5.3.
Regulatory Position 5.3 states:

If the containment is open during fuel handling operations (e.g.,
personnel air lock or equipment hatch is open),’ the radioactive
material that escapes from the reactor cavity pool to the
containment is released to the environment over a 2-hour time
period.

Page 67, Section 4.7.4 states:
For modeling purposes, a fractional release rate of 2.3 volumes
per hours was utilized to ensure that at least 99% of the activity

was released from the reactor building during the first 2 hours.

If less than 100 percent is released from the building how does this conform to
Regulatory Position 5.37



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION RELATED TO
ALTERNATIVE SOURCE TERM LICENSE AMENDMENT REQUEST
Enclosure 1

Page 30 of 45

Energy Northwest Response:

Energy Northwest complies with the intent of Regulatory Position 5.3 for the following
reasons:

The model uses a mechanistic approach based on air exchanges which results in an
exponential transport of the activity to the environment. This model results in the
majority of the release occurring early in the event, vice a linear model that would result
in 100% of the release being evenly distributed over the 2 hour period. In this regard, the
Energy Northwest approach is conservative in that the mean decay time prior to the
release of radioactive nuclides is minimized and thus the dose due to short-lived
radionuclides is overstated. A table of released fraction versus time is provided below for
information:

Released Fraction Time (min)
50% 18
60% 24
70% 31
90% 60

From this table, it can be seen that half of the activity was released in the first 18 minutes
and 90% of the activity was released in the first hour.

If one ignored decay time, the maximum effect of the remaining 1% would be a 1%
increase in the dose. A 1% increase in the calculated doses is bounded by the round-off
included in the proposed AST licensing basis dose values. Note the model could be forced
to release greater than 99% by increasing the fractional release rate, but this would result
in a much more unrealistic model of the plant’s design. Moreover, using any fractional
release rate, there would always be some residue; i.e., there would be no way to obtain a
100% release. Therefore, the modeling approach used by Energy Northwest provides a
conservative and reasonable approach for modeling the release and it meets the intent of
the Regulatory Position.

22)  CGS proposes to remove the following words from Section B.3.6.4.1-3 of the TSs,
“CORE ALTERATIONS and movement of irradiated fuel assemblies must be
immediately suspended if the secondary containment is inoperable.”

Attachment 1, Section 62 states:

The analysis assumed a ground level release from the reactor
building over a 2-hour period. No credit was taken for secondary
containment, the [SGTS] or the CREF system. The assumptions
used in this analysis are consistent with RG 1.183.
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The analysis that supports the removal of this statement assumes a certain containment
configuration and resulting leakage pathways out of containment. Please confirm that
this configuration provides the most bounding atmospheric dispersion factors for all
possible release paths allowed by removing this statement. For example, if this
statement is removed there would appear to be no controls on the configuration of
containment. It might be possible that hatches or scuttles could be opened that would
lead to a more direct leakage pathway to the control room. Please verify that your
analysis bounds all possible containment configurations.

Energy Northwest Response:

The phrase “if the secondary containment is inoperable” does not imply a loss of control
over the Reactor Building. As discussed in response to RAI 16 and in a previous RAI
response dated September 29, 2005 (ADAMS accession number ML052850270), Energy
Northwest provided additional justification for the proposed TSTF-51 related changes and
a number of commitments. These commitments provide for administrative controls for
tracking containment status and contingencies plans for establishing containment closure
and the restoration of a SGT subsystem if needed as a defense in depth to mitigate a FHA
event.

While no credit is taken for CREF filtration, the forced intake of outside air via the
normal CR HVAC is conservatively assumed. As discussed in response to RAI 19, the
assumed flow rate tends to maximize the dose and is appropriately conservative. The
tracer gas testing indicated that the CR unfiltered inleakage will most likely enter the CR
via the CR HVAC system located in the HVAC/mechanical equipment room on top of the
CR. The CR local intake is located on the wall of the mechanical room above the CR;
therefore, the local intake X/Q was the most suitable for representing the atmospheric
dispersion factor for any unfiltered inleakage. Energy Northwest selected the highest X/Q
value from the reactor building sources-to-local intake. The following table shows the
results.

Source X/Q at the Local intake
Roofline stack 6.95E-4 :
Reactor building walls | 8.69E-4
King Kong doors 5.34E-4

The point on the reactor building wall that is closest to the local intake was selected as the
source, this resulted in the highest X/Q value of 8.69E-4. Since this source is the closest to
local intake, no other point in the reactor building produces a higher X/Q.
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23)  Page 5.0 of Calculation NE-02-04-08 states that the “X/Q values take into account that
[the] release [of radioactivity] begins 24 hours after the accident.” The accident is
typically assumed to begin when the fuel assembly is dropped and not at the time of
shutdown. Please justify using an X/Q that models the accident starting at the
shutdown of the reactor.

Energy Northwest Response:

The statement erroneously stated “24 hours after the accident” the corrected statement
should read “24 hours after shutdown.” That is because no fuel transfer will take place
prior to 24 hours post shutdown. Once the fuel transfer begins (24 hrs post shutdown),
Energy Northwest assumed the FHA immediately occurred. This is a conservative
assumption since waiting more than 24 hours will allow the short-lived radionuclides to
decay, thus reducing the amount of radioactivity available for release which leads to a
lower dose.

It should also be noted that the calculation of X/Q used in this evaluation is not time
dependent; therefore, the X/Q value will not change regardless of when the accident
starts.

24)  Please justify the removal of the fuel handling accident reference from the bases of TS
3.3.6.2 (Section B 3.3.6.2-12, “Secondary Containment Isolation Instrumentations.”).

Energy Northwest Response:

The reference in question is TS Bases 3.3.6.2 Reference 2, FSAR 15.7.4 “Fuel Handling
Accident.” This reference was deleted based on the proposed deletion of note (b) to TS
Table 3.3.6.2-1 and other associated revisions to Bases Pages B 3.3.6.2-2 and -6. Note (b)
imposed operability requirements on specific secondary containment isolation functions
during core alterations or movement of irradiated fuel. The current licensing basis credits
these functions in the FHA analysis described in FSAR 15.7.4. These functions are not
credited in the AST FHA and FSAR 15.7.4 will be revised accordingly. Therefore the
deletion of this reference is appropriate.

25)  Page 82 of the submittal states:

Based on the overall reduction in [control room] operator dose
due to AST methodology, similarities in ventilation systems, and
the ability to evacuate the [technical support center (TSC)], an
updated quantitative assessment of the TSC dose based on the
AST source term was not performed.

Likewise, the emergency operations facility (EOF) doses were not reassessed based
upon a qualitative assessment of the doses. The NRC staff requests further information
regarding the qualitative assessment of the TSC and EOF doses.
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a) Does Columbia currently have in its licensing bases commitments to meet
GDC 19 for the TSC and EOF without compensatory actions such as
evacuations?

Energy Northwest Response:

No. The licensing bases for Columbia are contained in Energy Northwest’s response to
NUREG 0737, the Staff’s subsequent SERs (NUREG 0872) and the Staff’s Emergency
Response Facilities Appraisal (see below references). This licensing basis is implemented
through the Columbia Emergency Plan. Compensatory actions include monitoring and
projecting the dose to TSC and EOF personnel. Although relocation of the TSC function
is not anticipated due to similar design features to the CR for protection of TSC
emergency response personnel, the licensing bases commitments include evacuation and
relocation of the TSC function, if required, based on projected dose. Likewise, the EOF
has specific design features (described below) that make evacuation unlikely; however, as
part of the licensing bases, an alternate emergency response location is maintained
available at the Richland Office headquarters approximately 9.5 miles from the plant.

References:

1. Letter GO2-82-541 dated June 17, 1982, GD Bouchey, (WNP-2) to A. Schwencer,
(NRC), “Description of Supply System Emergency Response Facilities”

2. NUREG-0892, Safety Evaluation Report, including Supplement 4 and §

3. Letter dated July 5, 1985RA Scarano, (NRC), to GC Sorensen, (WNP-2), “Emergency
Response Facilities Appraisal”

b) Please provide enough detail regarding the qualitative assessment for the NRC
staff to come to the same conclusion as the Columbia evaluation. Consider that
the reduction in doses due the AST may be due to factors that are independent of
the TSC and EOF doses (such as atmospheric dispersion factors etc. before
isolation).

Energy Northwest Response:

Additional detail for the Technical Support Center: The TSC has been designed to have
the same habitability as the CR under accident conditions. TSC personnel are protected
from gamma radiological hazards by eighteen inch exterior concrete walls and ceilings.

In an emergency, the normal TSC air inlet isolates and make-up air is drawn from the CR
remote air intake system. This change in mode of operation, which also directs the TSC
air through high-efficiency particulate air (HEPA) and charcoal filters, is actuated by the
signal(s) that activate the CREF system. The air supply is monitored for iodine,
particulates and noble gases. An audio signal alarm has been installed in the TSC to alert
personnel of adverse conditions. A portable airborne radiation monitor is also available
for use in the TSC. Radiological protection of TSC personnel during an emergency is also
accomplished by portable monitoring equipment. When a release is present, the health
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physics (HP) technician who is assigned to the TSC is responsible for making periodic
surveys. The radiation protection manager is responsible for monitoring the status of
TSC habitability. If the emergency worker dose limit is projected to exceed 5 REM over
the course of the event for TSC staff, the TSC manager is advised that conditions are
projected that may require evacuating or relocating the TSC functions. The Plant
Emergency Plan Implementing Procedures direct these actions.

Additional detail for the Emergency Operations Facility: The EOF is located in the
shielded lower level of the Plant Support Facility (PSF) approximately 0.75 miles
southwest of the plant. The EOF was designed using the guidance of NUREG 0696,
“Functional Criteria for Emergency Response Facilities.” The EOF is partially under
ground and has 2 feet thick concrete walls and ceiling separating it from the remainder of
the PSF. The protection factor calculated using the class 9 reactor accidents from WASH-
1400 is 4000. The EOF ventilation subsystem receives air from the lower PSF ventilation
subsystem which includes a HEPA filter. The first emergency mode of operation of the
PSF places the upper and lower PSF ventilation subsystem in a recirculation mode,
isolating its suction from outside air. Actuation of this mode occurs nominally at 100
mr/hr on the intake air to the lower PSF ventilation subsystem. A second mode of
operation of the lower floor ventilation subsystem occurs nominally at 50 mr/hr on its
return duct. At this level, the EOF ventilation subsystem is isolated from the remainder
of the PSF ventilation subsystems and the other PSF subsystems are stopped. The EOF
ventilation subsystem also includes a HEPA filter. The final mode of operation stops the
operation of all three subsystems when 50 mr/hr is detected on the radiation detector in
the EOF subsystem.

26)  Page 5.007 of NE-02-04-06 states that consistency with the current licensing basis is
maintained by the position that only the reactor coolant liquid contains the iodine.
UFSAR Section 15.6.4.5 states:

The only activity available for release from the break is that
which is present in the reactor coolant and steam lines prior to the
break. The iodine inventories and the subsequent exposures are
based on the equilibrium conditions and maximum reactor coolant
activity for an iodine spiking event as allowed by the Technical
Specifications.

Iodine partitions into the steam in the steam lines. Justify why the iodine in this steam
is not included in the source term used to calculate the doses in NE-02-04-06.
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Energy Northwest Response:

Energy Northwest is not proposing any changes to the current licensing basis regarding
the source term being the quantity of iodine in the initial mass of liquid (105,000 1bm)
coolant assumed to be discharged. The AST MSLB analysis, using the current licensing
basis, is conservative with respect to the amount of activity released for the following
reasons:

27)

The analysis assumes release duration of 6 seconds, when the maximum closure
time for the MSIVs is 5 seconds. This assumption adds 20% more coolant to the
amount discharged.

The analysis assumes the entire amount of activity present in the discharged liquid
transfers from the liquid to the portion of the liquid that flashed into steam. This
is conservative because the activity will partition between the unflashed liquid and
the flashed portion. Considering the fact that only 38% of the initial liquid flashes
into steam, the amount of activity that is carried by this steam is only 38% of the
total activity released; nonetheless, the analysis assumes 100% of the activity
migrated to the flashed portion. This assumption adds 62% of the total activity to
the amount of activity released.

The amount of initial steam released (the 25,000 1bm) is only 19.2% of the total
quantity of coolant released (the 130,000 Ibm). If the analysis included activity in
the initial 25,000 Ibm of steam, it would increase the activity by 19.2%. The
conservatism applied in Items 1 and 2 above has more than compensated for the
19.2%.

In the discussion above, it was assumed that per unit mass iodine will partition
cqually between the steam and the liquid, in fact a unit mass of liquid will retain
more iodine than a unit mass of steam, this adds to the conservatism.

Attachment 1, Section 14, states, “This change does not affect any accident analysis and
does not affect the operation of the plant during refueling activities." Please justify why
this does not affect any accident analyses if this change establishes an operational
requirement that is consistent with the assumptions in the AST FHA analysis.

Energy Northwest Response:

The TS currently address water level during refueling conditions based on two different
reference points. One being “above the top of irradiated fuel seated within the RPV” and
the other being “above the top of the RPV flange.” The statement referenced in this
question was made in the description of the proposed change to TS 3.9.7 and revised the
depth of water from 22 to 23 feet. The reference point for this particular TS is “above
the top of irradiated fuel seated within the vessel.” Current and routine plant refueling
operations for the activities addressed in the Applicability Statement of TS (i.e., the
movement of new fuel assemblies or the handling of control rods within the RPV) are
performed with water maintained well in excess of the existing 22 feet requirement. The
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normal practice is to flood the reactor cavity to the level of spent fuel pool while
disassembling the upper internals of the reactor that must occur to allow access to the
core as needed to move new fuel within the RPV or to handle control rods within the
RPV. Therefore this change does not affect the operation of the plant during the
applicable refueling activities.

This change is conservative in that it requires a higher water level and provides for a
greater DF. Both, the current licensing basis FHA and the proposed licensing basis FHA
for the limiting drop over the RPV, credit 23 feet of water for the purpose of determining
the assumed DF. Therefore, the assumed DF is not affected by this change. The purpose
of this change was to make the TS value for the required water level consistent with the
assumption used in the licensing basis FHA.

28)  Regulatory Position 6.2, Appendix A, Regulatory Guide 1.183 states:

All the MSIVs should be assumed to leak at the maximum leak
rate above which the technical specifications would require
declaring the MSIVs inoperable. The leakage should be assumed
to continue for the duration of the accident. Postulated leakage
may be reduced after the first 24 hours, if supported by
site-specific analyses, to a value not less than 50% of the
maximum leak rate.

Please justify the 50 percent reduction assumed, and provide the supporting site-specific
analyses.

Energy Northwest Response:

See Section V.D.2.a of PSAT CI10.03, “Polestar Applied Technology Topical Report on
Alternative Source Term Application,” Revision 0 (Enclosure 3). This reference defends
the assertion that the drywell may be regarded as the source of MSIV leakage. This fact
makes the drywell pressure (as presented and discussed in Assumption 2 of NE-02-04-05
submitted with the September 30, 2004 LAR) the relevant pressure to consider when
Jjustifying the 50 percent reduction in the maximum leak rate for the MSIV leakage
pathway.

29)  Did the onsite meteorological measurement program meet the recommendations of
RG 1.23, "Onsite Meteorological Programs," from 1996-1999? If not, please describe
the deviations and provide justification that the deviations did not significantly impact
collection of high quality data.
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Energy Northwest Response:

The tower location, construction and instrument locations meet the RG 1.23
requirements. The instrument accuracies for air temperature, wind speed and wind
direction meet the RG 1.23 requirements. The delta temperature accuracy of +0.2° C
per 65 meters meets the RG 1.97 Rev. 2 accuracy of +£0.15°C per 50 meters.

30) A detailed examination of the 1996-1999 onsite meteorological data revealed a few
irregularities. For example, beginning in mid-June 1996, approximately two months of
the daytime atmospheric stability measurements were shown as invalid while most of
the nighttime measurements were provided as valid. At the end of December 1999 the
hourly stability was listed as Category E for a period of approximately 250 consecutive
hours. Staff made a year-by-year comparison of ARCON96-generated X/Q values
using the 1996-1999 Columbia data and found larger year-to-year differences in the
X/Q values than expected. Therefore, please provide:

a) A summary description of any significant changes in the Columbia onsite
meteorological measurement program since 1996, and

Energy Northwest Response:

In June 1996 the Main D prime computer was removed from service and the data
processing transferred to the Plant Prime computer. The communication path for the
meteorological system to the Plant Prime was changed to the supervisory system from the
CDS Micro serial link.

The Plant Prime computer was unreliable throughout 1999 and in late 1999 it was
removed from service and replaced with networked PCs running SCADA software.

New Meteorological Tower Instrumentation was installed in October 2001. This
modification replaced all of the signal conditioning and sensors with new, redundant
sensors and computers located at the tower.

Infant mortality failures and process problems created with the meteorological system
upgrade severely impacted the 2002 meteorological data.

A total review of the Meteorological data process and the meteorological system was
performed in 2001 and 2002. Numerous corrective actions were cstablished and are being
implemented.

b) Hourly data for a representative period of record (e.g., three years) following
any post-1999 changes in the measurement program. Please include a summary
description of the data (e.g., height and units of measurement) for each
parameter. The data may be provided as "raw" hourly electronic summaries
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(e.g., do not need to be in ARCON96 format) if the format and data description
facilitate ready examination and conversion of the units of the data by a
commercially available computer spreadsheet.

Energy Northwest Response:

As discussed and agreed in a February 2, 2006 telecom between Energy Northwest and
NRC Staff, this request for post 1999 meteorological data was based in part on the
perceived anomalies discussed in the root of this question. These perceived anomalies
were discussed in the February 2 telecom and the NRC agreed that a documented
explanation of the above identified anomalies obviate the need to provide a representative
sample of post 1999 meteorological data.

Energy Northwest’s response to the root of question 30 is provided in three parts below:

(1) A detailed examination of the 1996-1999 onsite meteorological data revealed a few
irregularities. For example, beginning in mid-June 1996, approximately two months of the
daytime atmospheric stability measurements were shown as invalid while most of the nighttime
measurements were provided as valid.

The evaluation of the subject data by a certified meteorologist concluded an aspirator fan
had failed on the upper temperature sensor starting June 19, 1996, and ending August 29,
1996. Such fans serve to continuously move air across the temperature sensor, thus
preventing the reading from being biased due to solar insolation. When the fan failed, the
upper temperature sensor was influenced by solar insolation and this caused unrealistic
delta temperature readings during the day (delta temperature is defined as the upper
tower level temperature value minus the lower tower level temperature value). These
daytime data were flagged as bad by the analyst and were not used in the atmospheric
dispersion analyses. The nighttime data were retained as valid data, since there is no
solar insolation during the night to bias the temperature readings.

(2) At the end of December 1999 the hourly stability was listed as Category E for a period of
approximately 250 consecutive hours.

This was an extended period of slightly stable conditions. Inspection of Hanford
meteorological data for this period supports the results reported by Energy Northwest for
that period.

(3) Staff made a year-by-year comparison of ARCON96-generated X/Q values using the 1996-
1999 Columbia data and found larger year-to-year differences in the X/Q values than expected.
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Energy Northwest performed an independent evaluation that compared wind spced and
direction data collected at Columbia with data collected at Hanford. This evaluation
concluded there was good agreement between these two data sources. A certified
meteorologist performed a study that compared stability class information collected at
Columbia with data collected at Hanford. This study determined that there was good
agreement between these two data sources. In addition, the 4 year average X/Q values
generated from both data sources match up well, while the four-year average values
generated using Columbia data are more conservative than those generated using Hanford
data.

In summary, Energy Northwest acknowledges year to year variations do exist; however,
the meteorological data collected by Energy Northwest compares well with the data
independently collected by Hanford over the same period. These comparisons support the
validity and reasonableness of the data and the resulting X/Qs. The year-to-year
variations noted by the NRC may be due to the absence of a nearby large body of water at
Columbia that would tend to moderate variations.

31) Do each of the three control room air intakes meet applicable design criteria of an ESF,
including single-failure criterion, missile protection, seismic criteria, and operability
under loss-of-offsite alternating current power conditions? The staff was unable to
confirm that the local and remote-1 control room air intakes are in separate 90 degree
windows for all of the postulated release locations evaluated using ARCON96. If two
intakes could concurrently be in a single 90-degree window for a given release point,
then a weighting factor, such as that described in Section 3.3.2.1 of RG 1.194,
"Atmospheric Relative Concentrations for Control Room Radiological Habitability
Assessments at Nuclear Power Plants," should be applied when calculating the effective
X/Q values. Therefore, please provide a figure drawn to scale demonstrating that no
two intakes are within the same 90-degree window for any of the postulated release
points.

Energy Northwest Response:

Design criteria for the three CR intakes: Yes. The three CR air intakes do meet the
applicable design criteria of an ESF including single-failure criterion, missile protection,
seismic criteria, and operability under loss-of-offsite alternating current power conditions.
The remote fresh air intakes are used to pressurize the main CR through emergency filter
units. This limits infiltration of airborne radioactive contaminants and smoke due to a
fire within the plant but external to the CR.

The CR intakes and their associated equipment (isolation valves, purge valves,
instrumentation, etc.) were designed and installed with redundancy and physical
separation as required in the electrical and mechanical design to ensure that no single
failure prevents the system from performing its intended functions. Redundant.
equipment (valves and instrumentation) are safety-related (Class 1E) electrical loads
(Divisions 1 and 2) in conformance with GDC 17, IEEE 308-1974, and RG 1.6, Rev 0 and
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on loss of offsite power, emergency power from the onsite diesel generator sets is
automatically supplied to the equipment. No single failure can result in loss of CR air
conditioning or CREF.

The CR remote air intake structure piping is embedded a minimum of 5 ft. for protection
from tornado-generated missiles. The remote air intake structures are also missile-
hardened. Therefore, the missile protection design criterion is met.

The normal and remote intake pipe, valves, duct and associated instrumentation were
designed, installed and maintained to Seismic Category I, Quality Class 1 requirements.

The CR HVAC was designed with redundant equipment and on loss of offsite power
emergency power from the onsite diesel generator sets is automatically supplied to the
equipment. The normal intake isolation valves are energized to open and fail closed to
their de-energized position via a yoke mounted spring. The remote intake isolation valves
are manual valves.

90 degree window discussion: Energy Northwest acknowledges that for the railway doors
(King Kong doors) source, the local and remote-1 intakes lie in the same 90-degree angle.
However, the calculations of the effective X/Q for this source-receptor combination using
either method [equations 6(b) or 5(b)] provided in RG 1.194] resulted in the identical
effective X/Q as the following calculations show:

The following table provides the ARCON96 X/Q data and the calculated effective X/Q
using equation 6(b) of RG 1.194 assuming no two intakes lie in a 90-degree angle for the
source receptors configurations, which was used in the AST submittal.
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8-24
O0-Xhrs| X-2hrs | 2-8hrs hrs 1-4d 4-30d
Control Room
Intake (cfm) 1300 800 800 800 800 800
Intake |- .0 F.=FlowRate(cfm) - o0
Local 150 150 150 150 150 150
Remote 1 575 325 325 325 325 325
Remote 2 575 325 325 325 325 325
King
Kong Scenario ARCON96 (X/Q) RESULTS (s/m’)
doors
4 Local 5.34E-04 | 5.34E-04 | 1.97E-04 | 8.41E-05 | 7.26E-05 | 7.00E-05
5 Remote-1 | 1.85E-04 | 1.85E-04 | 1.19E-04 | 4.18E-05 | 3.71E-05 | 3.27E-05
6 Remote-2 | 8.99E-04 | 8.99E-04 | 7.12E-04 | 2.90E-04 | 2.42E-04 | 2.12E-04
Effective
X/Q 3.98E-04 | 3.65E-04 | 2.89E-04 | 1.18E-04 | 9.83E-05 | 8.61E-05

Since the remote-1 and local intakes lic in the same 90-degree angle, equation 5(b) of RG
1.194 will be used to calculate the effective X/Q for these 2 intakes as follows:

3
Q L,R1

_R.X/Q) +Fy X/ Qg

F +F,

For the time period X-2 hrs with total intake of 800 cfm:

FL = 150 cfm = local intake leakage flow rate
L: denotes Local Intake
Fr1 = 325 ¢fm = remote-1 flow rate for one train

R1: denotes remote-1 Intake

Frz = 325 ¢fm = remote-2 flow rate for one train

R2: denotes remote-2 Intake

For illustration purposes the X/Q for the first 2 hrs (X-2 hrs) will be used from the table
above:

(X/Q)L = 5.34E-04
(X/Q)r1 = 1.85E-04
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Introducing the above values into equation 5(b) gives the effective X/Q for these 2 intakes
(X/Q)err = 2.95E-04 = (X/Q) L1

Now, since remote-2 is not in the same 90-degree angle, equation 6(b) is used to calculate
the effective X/Q for the combined (X/Q)Lr1 and the remote-2 intake (X/Q)rz.

(l(_) _ max[(FL +F))- (X7 Q) gy Fra - (X/ Q)RZ]
efLRIR2 F +F +Fs

Q

Evaluation of the terms:

(F, +Fay)-(X/ Q) ! (F, +Fyy +Fyy)=[(150 + 325)*2.95E-4] / (150+325+325)=1.75E-04
Frz. (X/Q)rz / (F, +F,, +F,,) = 325 x 8.99E-04 / (150+325+325) = 3.65E-04

Max [1.75E-4, 3.65E-4] = 3.65E-4 same result as that provided in the table above (and
the September 30, 2004 submittal).

Similarly, the effective X/Q for the rest of the time periods was calculated and the results
were exactly the same as those in the table above. This is because the effective X/Q is
governed by the remote-2 X/Q, which yields the maximum among the three intakes
regardless of whether the remote-1 and local intakes are treated as separate or as being in
the same 90-degree angle.

Figures 1 through 6 are provided for all source receptor combinations with 90-degree
angles from each source to cach receptor (intake) shown on the drawing.

32)  The effective atmospheric dispersion factors (X/Q values) shown in Tables 3 through 6
(Sections 5.5 through 5.8) of Calculation No. NE-02-03-14 (attachment to the
September 30, 2004, submittal) are based on the assumption that the local, remote-1
and remote-2 intakes are concurrently drawing air throughout the course of each
accident. Flow into the two remote intakes is assumed to be the same at any point in
time but can change as a function of time. Although closed, the local intake is assumed
to draw 150 cubic feet per minute of filtered flow under all scenarios. The calculations
assume that the intake with the largest associated X/Q value is drawing the
contaminated air and that the contamination is reduced by dilution with clean air from
the other two intakes.

a) Please confirm that cloéure of a remote intake as discussed in the submittal
(e.g., Section 5.3 of Calculation No. NE-02-03-14 item C) would not result in
higher effective X/Q values than those listed in Tables 3 through 6.
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Energy Northwest Response:

The AST analyses support the elimination of the manual action to isolate the “worst”
remote intake. This is a change from the current licensing basis. However, the guidance
provided in abnormal operating procedure ABN-RAD-CR, “Control Room HVAC High
Radiation,” will continue to direct the operator to secure the remote intake with the
higher contamination level within 3 hours of the accident. The action is desired to
maintain the CR radiation levels as low as reasonably achievable (ALARA). The
procedure also directs the operator to monitor the remote air intake radiation levels and
to swap the remote air intakes if conditions dictate. This procedural guidance will ensure
the effective X/Q value in the AST analysis remains bounding.

b) Item 2 on Section 5.3 of Calculation No. NE-02-03-14 states that the filtered
flow rate for the closed local intake is assumed to be 150 cubic feet per second.
Have tests or other procedures been performed to confirm this value? If the
flow could be significantly more or less than 150 cubic feet per second, then the
effective X/Q values listed in Tables 3 through 6 may not be the limiting values.

Energy Northwest Response:

Yes this value has been confirmed and plant procedures will ensure the assumed value is
not exceeded. Periodic verification of this leakage is performed using the Columbia
Operating and Engineering Test Procedure, OSP-WMA-X701, “Normal and Remote
Intake Isolation Valve Leakage Measurement.” The applicable acceptance criterion in
this procedure states the combined leakage from any two closed intakes cannot exceed 150
cfm. The use of the maximum leakage valve provides the worst case effective X/Q.
Therefore, assurance is provided that the listed effective X/Qs will be bounding.

c) What provisions are in place to assess and potentially revise the effective X/Q
values in the event that the flow rates could change to an unanalyzed or more
limiting condition?

Energy Northwest Response:

A deviation from a value assumed or credited in these AST analyses will be entered into
the Energy Northwest Corrective Action Program. Any operability impact will be
assessed via that process. If the deviation impacts the licensing basis and it is desired to
not restore the condition, then the change will be evaluated using the 10 CFR 50.59
process and NRC review and approval will be pursued if required by that process.

33)  Attachment 1 to Calculation No. NE-02-03-14 provides X/Q values for an assumed
release from the CST to the remote-1 intake. It is noted that the CST is closest to this
intake. What are the approximate distances of the CST to the remote-2 and local
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intakes to justify the assumption that a release to the remote-1 intake would be limiting?
Could more than one intake be in the same 90-degree window for this postulated
release?

Energy Northwest Response:

Energy Northwest identified an error was made when the remote-1 intake was
characterized as the closest intake.

Distance from CST to remote-2 = 187.8 m
Distance from CST to remote-1 = 119.6 m
Distance from CST to local intake = 110.1 m

Energy Northwest has assessed the impact of this error. New X/Qs from the CST to local
intake have been calculated and listed in the table below. The revised results for the CST
contribution to the CR LOCA dose, and the new X/Q values did not cause any significant
change (CR LOCA dose with CST contribution of 3.476 vs. 3.478 rem) This change does
not affect the LPZ dose. The contribution of the CST to the CR dose remains
approximately 1% of the dose in both cases. The impact of this change was considered in
the response to RAI 4.

CST Liquid Leakage Source

Local Intake Remote-1
Intake

0 -2hrs 4.57E-04 4.18E-04
2 -8 hrs 2.31E-04 1.59E-04
8 -24 hrs 1.05E-04 6.31E-05
1 - 4 days 7.40E-05 5.78E-05
4 - 30 days 6.44E-05 5.57E-05
LOCA Dose (rem) 3.478 3.476
Dose from CST 0.038 0.036
CST % contribution to LOCA
dose 1.10 1.05

In response to the last question of this RAI regarding the 90-degree window, Energy
Northwest has confirmed that no more than one intake could be in the same 90-degree
window for a release from the CST (see Enclosure 5, Figure 3).

34)  Could more than one release scenario occur for any of the design basis accidents
addressed in this license amendment request? For example, could effluent be released
to the environment from a different location should loss of offsite power or other single
failure occur?
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Energy Northwest Response:

The bounding release scenario was evaluated for each design basis accident where more
than one release scenario was postulated. The safety related equipment credited for
mitigating the events analyzed in the AST analyses is designed to accommodate a single
failure (or to an acceptable level of robustness as is the case for the SLC system) and a
loss of offsite power. The occurrence of a single failure or a loss of offsite power will not
result in a dose greater than the proposed design basis scenario.
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To make the adaptation, described in the response to RAI 4b, the following changes are
made to the Columbia_5f.psf and Columbia_5u.psf files found in Appendix F4 of the
LOCA dose calculation provided in Attachment 5 of the September 30, 2004 AST LAR.

v Compartment 3 volume is changed from 5000 ft* to 18048 ft’.

v Pathway 9 (Compartment 4 to Compartment 3) flow rate is changed from
0.268 cfm to 0.064 cfm.

v Pathway 10 (Compartment 3 to Compartment 6) flow rate is changed from
5000 cfm to 0.064 cfm and all filter efficiencies are changed to 0%.

v Columbia_5f.psf X/Q for the control room is changed from the following
(sec/m’):

Effective Volume Location:

1

6

0.0000E+00 1.4300E-04
2.0000E+00 1.0500E-04
8.0000E+00 4.1400E-05
2.4000E+01 3.5200E-05
9.6000E+01 3.0300E-05
7.2000E+02 3.0300E-05

to the following (sec/m®):

Effective Volume Location:

1

6

0.0000E+00 4.57E-04
2.0000E+00 2.31E-04
8.0000E+00 1.05E-04
2.4000E+01 7.40E-05
9.6000E+01 6.44E~05
7.2000E+02 6.44E-05

v Columbia_5u.psf X/Q for the control room is changed from the following
(sec/m’): '

Effective Volume Location:

1
6

0.0000E+00 6.9500E-04
2.0000E+00 3.3600E-04
8.0000E+00 1.2800E-04
2.4000E+01 9.7200E-05
9.6000E+01  7.6900E-05
7.2000E+402  7.6900E-05
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to the following (sec/m’):

Effective Volume Location:
1

.0000E+00
.0000E+00
.0000E+00
.4000E+01
.6000E+01
.2000E+02

.57E-04
.31E-04
.05E-04
.40E-05
.44E-05
.44E-05

NSOV NONOOG
AN N

This case was run with the results of a control room dose increment of 0.032 rem
TEDE and an LPZ dose increment of 0.065 rem TEDE. The output files are provided
below:

Attachment 1 —- RADTRAD Sensitivity Run for CST, Filtered Make-up to Control Room

BB AT AR AR A AR IR AR AR T R AR A AR H A R A A R AR A R
RADTRAD Version 3.03 (Spring 2001) run on 3/01/2006 at 13:53:50
g T e e R e s S et g

B R R R R R R R R R R R R R R R R R R R R R R
File information

e L L L e e e

Plant file = esfestf.psf
Inventory file = F:\radtrad303\columbia 2006\columbiaesf.NIF
Release file = F:\radtrad303\columbia 2006\columbia.rft

Dose Conversion file = F:\radtrad303\columbia 2006\fgr11&12.inp

Hittin  HE HBREE O # OB 4 HREHE # O # HHEEH
# ## # #A Ad #A B #

# ## # #a# ## #E # #

Bt R R B R A H B R # #

# ## A HE#E # # #

# ## AR HHE # O# #

# AiHH # ## #+# #it #

Radtrad 3.03 4/15/2001
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Columbia AST - ESF - Filtered
Nuclide Inventory File:
F:\radtrad303\columbia 2006\columbiaesf.NIF
Plant Power Level:

3.5560E+03

Compartments:

7
Compartment 1:
DW

3 .

2.0050E+05

OO OO —

Compartment 2:
wWwW

3

1.4420E+05

0

0

0

0

0
Compartment 3:
RB

3

1.8048E+04

OO O OO

Compartment 4:
SP

3

1.3730E+05

SO OO O

Compartment 5:
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CR
1
2.1400E+05

SO OO O

Compartment 6:

Enviro
2

0.0000E+00

SO OO0

Compartment 7:
Dummy

3

1.0000E+06

SO OOCO

Pathways:
12
Pathway 1:
DW to WW
1
2
2
Pathway 2:
WW to DW
2
1
2
Pathway 3:
Failed SL to Dummy
1
7
2

Pathway 4:
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Intact SLs to Dummy
1
-
2
Pathway 5:
DW to RB
1
3
2
Pathway 6:
WW to RB
2
3
2
Pathway 7:
Bypass DW to Dummy
1
7
2
Pathway 8:
Bypass WW to Dummy
2
7
2
Pathway 9:
SP to RB
4
3
2
Pathway 10:
RB SGTS to Enviro
3
6
2
Pathway 11:
Enviro to CR (filtered)
6
5
2
Pathway 12:
CR to Enviro
5
6
2
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End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Source Term:

2

1 0.0000E+00

4 1.0000E+00
F:\radtrad303\columbia 2006\fgr11&12.inp
F:\radtrad303\columbia 2006\columbia.rft
0.0000E+00

1

9.5000E-01 4.8500E-02 1.5000E-03 1.0000E+00
Overlying Pool:

0

0.0000E+00

0

0

0

0

Compartments:

7

Compartment 1:

0

1

1

0.0000E+00

5

0.0000E+00 0.0000E+00
2.5000E-01 6.2000E+00
2.4400E+00 6.2000E-01
2.4000E+01 0.0000E+00
7.2000E+02 0.0000E+00
1

0.0000E+00

5

0.0000E+00 0.0000E+00
2.5000E-01 6.2000E+00
2.4400E+00 6.2000E-01
2.4000E+01 0.0000E+00
7.2000E+02 0.0000E+00
1

0.0000E+00
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SC OO OO

Q
o

mpartment 2:

QOO OO OO —O

Q
=}

mpartment 3:

OO OO OCO~=O0O

C

[e]

mpartment 4:

SO OO OO OO—O

0
o

mpartment 5:

OO O OCOO—O
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0
Compartment 6:

OO OoOOoCcCOoOoOo—~0O

Q
o)

mpartment 7:

SO0 oo OoOo—~0O

Pathways:
12
Pathway 1:

W— OO OOO

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

OO OO OO

P

[+

thway 2:

O OO
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W= OO

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

OO OOOOO

P

4

thway 3:

W= OO OOO

0.0000E+00 1.3800E-01 0.0000E+00 0.0000E+00 0.0000E-+00
2.4000E+01 6.9200E-02 0.0000E+00 0.0000E+00 0.0000E-+00
7.2000E+02 6.9200E-02 0.0000E+00 0.0000E+00 0.0000E+00

QOO OOO

P

-5

thway 4:

W= OOOOO

0.0000E+00 4.1500E-01 8.9700E+01 4.2800E+01 1.0000E-01
2.4000E+01 2.0800E-01 8.9700E+01 4.2800E+01 1.0000E-01
7.2000E+02 2.0800E-01 8.9700E+01 4.2800E+01 1.0000E-01
0
0
0
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o O

Pathway 5:

OO OO Om O

4
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 6.9600E-01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E-+00

(=N N

Pathway 6:

— O 00O 0Oww OO

4

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.0000E-O01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.5000E-01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.5000E-01 0.0000E+00 0.0000E+00 0.0000E+00

SO O OO0

P

8]

thway 7:

OO OO
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0
1
4
0.0000E+00 7.5200E-01 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.6000E-02 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.8000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.8000E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway 8:

— O OO0 OMN OOOOOO0C

4
0.0000E+00 5.4100E-01 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 4.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00

(= o i e I o I e i e ]

P

4]

thway 9:

W= OO OO0

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-01 6.4000E-02 1.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 6.4000E-02 1.0000E+02 0.0000E+00 0.0000E+00
0
0
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OO OO

P

|4

thway 10:

W= OO OOO0O

0.0000E+00 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00

SO OCCO

P

Y]

thway 11:

M= OO OO0

0.0000E+00 8.0000E+02 9.9000E+01 9.5000E+01 9.5000E+01
7.2000E+02 8.0000E+02 9.9000E+01 9.5000E+01 9.5000E-+01

OO OO CO O

P

o]

thway 12:

—_ OO OO0
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2
0.0000E+00 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02
7.2000E+02 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02

OO OO O

Dose Locations:

3
Location 1:
CR
5
0
1
2
0.0000E+00
7.2000E+02
1
4
0.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02
Location 2:
EAB
6
1
2
0.0000E+00
7.2000E+02
1
4
0.0000E+00
8.0000E+00
2.4000E+01
7.2000E+02
0
Location 3:
LPZ
6
1
5

3.5000E-04
3.5000E-04

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

1.8100E-04
1.8100E-04

3.5000E-04
3.5000E-04
3.5000E-04
3.5000E-04



RESPONSE TO REQUEST FOR ADDITIONAL INFORAMTION RELATED TO
ALTERNATIVE SOURCE TERM LICENSE AMENDMENT REQUEST

Enclosure 2

Page 14 of 192

0.0000E+00
8.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02
1

4

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

4.9500E-05
3.6900E-05
1.9500E-05
7.8100E-06
7.8100E-06

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

Effective Volume Location;

1

6

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

4.57E-04
2.31E-04
1.05E-04
7.40E-05
6.44E-05
6.44E-05

Simulation Parameters:

6

0.0000E+00
4.0000E+00
8.0000E+00
2.4000E+01
4.8000E+01
7.2000E+02

5.0000E-02
5.0000E-01

1.0000E+00
2.0000E+00
2.4000E+01
0.0000E+00

Output Filename:

C:\Program Files\radtrad303\ENW\Columbia _5f.00

prd et pd gk

1

End of Scenario File
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L T L e e e
RADTRAD Version 3.03 (Spring 2001) run on 3/01/2006 at 13:53:50
R L b G e e T

L T e e e e s e
Plant Description
A R R R T R R R R R R R AR R R R AR R

Number of Nuclides = 60

Inventory Power = 1.0000E+00 MWth
Plant Power Level = 3.5560E+03 MWth

Number of compartments = 7
Compartment information

Compartment number 1
Name: DW
Compartment volume = 2.0050E+05 (Cubic feet)
Compartment type is Normal
Removal devices within compartment:
Spray(s)
Pathways into and out of compartment 1
Inlet Pathway Number 2: WW to DW
Exit Pathway Number 1: DWto WW
Exit Pathway Number 3: Failed SL to Dummy
Exit Pathway Number 4: Intact SLs to Dummy
Exit Pathway Number 5: DW to RB
Exit Pathway Number 7: Bypass DW to Dummy

Compartment number 2

Name: WW
Compartment volume = 1.4420E+05 (Cubic feet)
Compartment type is Normal

Pathways into and out of compartment 2
Inlet Pathway Number 1: DW to WW
Exit Pathway Number 2: WW to DW
Exit Pathway Number 6: WW to RB
Exit Pathway Number 8: Bypass WW to Dummy

Compartment number 3
Name: RB
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Compartment volume = 1.8048E+04 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 3

Inlet Pathway Number 5: DW to RB

Inlet Pathway Number 6: WW to RB

Inlet Pathway Number 9: SP to RB

Exit Pathway Number 10: RB SGTS to Enviro

Compartment number 4 (Source term fraction= 1.0000E+00
)
Name: SP
Compartment volume = 1.3730E+05 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 4

Exit Pathway Number 9: SP to RB

Compartment number 5
Name: CR
Compartment volume = 2.1400E+05 (Cubic feet)
Compartment type is Control Room
Pathways into and out of compartment 5
Inlet Pathway Number 11: Enviro to CR (filtered)
Exit Pathway Number 12: CR to Enviro

Compartment number 6

Name: Enviro

Compartment type is Environment

Pathways into and out of compartment 6
Inlet Pathway Number 10: RB SGTS to Enviro
Inlet Pathway Number 12: CR to Enviro
Exit Pathway Number 11: Enviro to CR (filtered)

Compartment number 7

Name: Dummy

Compartment volume = 1.0000E+06 (Cubic feet)

Compartment type is Normal

Pathways into and out of compartment 7
Inlet Pathway Number 3: Failed SL to Dummy
Inlet Pathway Number 4: Intact SLs to Dummy
Inlet Pathway Number 7: Bypass DW to Dummy
Inlet Pathway Number 8: Bypass WW to Dummy

Total number of pathways = 12
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T e G T
RADTRAD Version 3.03 (Spring 2001) run on 3/01/2006 at 13:53:50
R R R R R R R R R R R R R

e L L T e T
Scenario Description
L T e S T e e

Radioactive Decay is enabled
Calculation of Daughters is enabled

Release Fractions and Timings
GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.033330hr 0.5000 hrs  1.5000 hrs (gm)
NOBLES  0.0000E+00 5.0000E-02  9.5000E-01 0.000E+00
IODINE  0.0000E+00 5.0000E-02  2.5000E-01 6.261E+02
CESIUM  0.0000E+00 5.0000E-02  2.0000E-01 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00  5.0000E-02 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00  2.0000E-02 0.000E+00
BARIUM  0.0000E+00 0.0000E+00  2.0000E-02 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00  2.5000E-03 0.000E+00
CERIUM  0.0000E+00 0.0000E+00  5.0000E-04 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00  2.0000E-04 0.000E+00

Inventory Power=  3556. 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)

I-131 2 5.580E+04 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 7.880E+04 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 1.088E+05 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 1.206E+05 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 1.006E+05 2.380E+04 8.294E-14 8.460E-09 3.320E-10

Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
I-131 Xe-13lm 0.01 none 000 none 0.00

I-133  Xe-133m 0.03  Xe-133 097 none 0.00

I-135 Xe-135m 0.15  Xe-135 0.85 none 0.00

Iodine fractions
Aerosol = 9.5000E-01
Elemental = 4.8500E-02
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Organic = 1.5000E-03
COMPARTMENT DATA
Compartment number 1: DW

Sprays: Aerosal Removal Data

Time (hr) Removal Coef. (hr*-1)
0.0000E+00 0.0000E+00
2.5000E-01 6.2000E+00
2.4400E+00 6.2000E-01
2.4000E+01 0.0000E+00
7.2000E+02 0.0000E+00

Sprays: Elemental Removal Data
Time (hr) Removal Coef. (hr*-1)
0.0000E+00 0.0000E+00
2.5000E-01 6.2000E+00
2.4400E+00 6.2000E-01
2.4000E+01 0.0000E+00
7.2000E+02 0.0000E+00
Compartment number 2: WW
Compartment number 3: RB
Compartment number 4: SP
Compartment number 5: CR
Compartment number 6: Enviro
Compartment number 7: Dummy
PATHWAY DATA
Pathway number 1: DW to WW
Pathway Filter: Removal Data
Time (hr)  Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
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7.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
Pathway number 2: WW to DW
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 3: Failed SL to Dummy
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 1.3800E-01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 6.9200E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 6.9200E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 4: Intact SLs to Dummy
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 4.1500E-01 8.9700E+01 4.2800E+01 1.0000E-01
2.4000E+01 2.0800E-01 8.9700E+01 4.2800E+01 1.0000E-01
7.2000E+02 2.0800E-01 8.9700E+01 4.2800E+01 1.0000E-01

Pathway number 5: DW to RB
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol  Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 6.9600E-01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 6: WW to RB
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Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E-+00
3.3300E-01 5.0000E-01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.5000E-01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.5000E-01 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 7: Bypass DW to Dummy
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 7.5200E-01 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.6000E-02 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.8000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.8000E-02 0.0000E+00 0.0000E+00 0.0000E-+00

Pathway number 8: Bypass WW to Dummy
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 5.4100E-01 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 4.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 9: SP to RB
Pathway Filter: Removal Data
Time (hr)  Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-01 6.4000E-02 1.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 6.4000E-02 1.0000E+02 0.0000E+00 0.0000E+00

Pathway number 10: RB SGTS to Enviro
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Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E-+00
3.3300E-01 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 11: Enviro to CR (filtered)
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol  Elemental Organic
0.0000E+00 8.0000E+02 9.9000E+01 9.5000E+01 9.5000E+01
7.2000E+02 8.0000E+02 9.9000E+01 9.5000E+01 9.5000E+01

Pathway number 12: CR to Enviro
Pathway Filter: Removal Data
Time (hr)  Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic

0.0000E+00 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02
7.2000E+02 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02

LOCATION DATA

Location CR  is in compartment 5

Location X/Q Data

Time (hr) X/Q (s * m*-3)
0.0000E+00 4.5700E-04
2.0000E+00 2.3100E-04
8.0000E+00 1.0500E-04
2.4000E+01 7.4000E-05
9.6000E+01 6.4400E-05
7.2000E+02 6.4400E-05

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04

Location Occupancy Factor Data
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Time (hr) Occupancy Factor
0.0000E-+00 1.0000E-+00
2.4000E+01 6.0000E-01
9.6000E+01 4.0000E-01
7.2000E+02 4.0000E-01

Location EAB  is in compartment 6

Location X/Q Data

Time (hr) X/Q (s * m"-3)
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04

Location Breathing Rate Data

Time (hr) Breathing Rate (m”3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-04
7.2000E+02 3.5000E-04

Location LPZ is in compartment 6

Location X/Q Data
Time (hr) X/Q (s * m"-3)
0.0000E+00 4.9500E-05
8.0000E+00 3.6900E-05
2.4000E+01 1.9500E-05
9.6000E+01 7.8100E-06
7.2000E+02 7.8100E-06

Location Breathing Rate Data

7.2000E+02

Time (hr) Breathing Rate (m”3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 2.3000E-04

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS

Time Time step
0.0000E+00  5.0000E-02

4.0000E+00  5.0000E-01
8.0000E+00  1.0000E+00
2.4000E+01  2.0000E+00
4.8000E+01  2.4000E+01

0.0000E+00



RESPONSE TO REQUEST FOR ADDITIONAL INFORAMTION RELATED TO
ALTERNATIVE SOURCE TERM LICENSE AMENDMENT REQUEST
Enclosure 2 )

Page 24 0of 192

R A T R R R R R AR T R T
RADTRAD Version 3.03 (Spring 2001) run on 3/01/2006 at 13:53:50
B R R R R R R R R R R T R R R

B # AR AR 4 # HEEH
#O## A # F AR R A

#o#H# A # 4 #H# 7 #

#oAH# A # WA R R O#
#o## # # 4 # # #

#o#H # # # # # #

wnd At #O# #i #

B R R R R R R T T R R R R R R R R A
Dose Qutput

Bt R R R T R R T

Detailed model information at time (H) = 0.0333

CR Doses:

Time (h) = 0.0333 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

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

EAB Doses:

Time (h)= 0.0333 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

LPZ Doses:

Time (h)= 0.0333 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

Detailed model information at time (H)= 0.0500
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CR Doses:

Time (h)= 0.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
EAB Doses:

Time (h)= 0.0500 Whole Body Thyroid @ TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E-+00 0.0000E+00
LPZ Doses:

Time (h)= 0.0500 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E-+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Detailed model information at time (H)= 0.1000

CR Doses:

Time (h)= 0.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E-+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
EAB Doses:

Time (h)= 0.1000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:

Time (h)= 0.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Detailed model information at time (H)= 0.1500

CR Doses:

Time (h)= 0.1500 Whole Body Thyroid  TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
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Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
EAB Doses:

Time (h)= 0.1500 Whole Body Thyroid @ TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:

Time (h)= 0.1500 Whole Body Thyroid @ TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Detailed model information at time (H) = 0.2000

CR Doses:

Time (h)= 0.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
EAB Doses:

Time (h)= 0.2000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:

Time (h)= 0.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Detailed model information at time (H) = 0.2500

CR Doses:

Time (h)= 0.2500 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+0Q0

EAB Doses:
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Time (h)= 0.2500 Whole Body Thyroid @ TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:

Time (h) = 0.2500 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Detailed model information at time (H)= 0.3000

CR Doses:

Time (h)= 0.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2305E-14 1.1480E-10 3.6520E-12
Accumulated dose (rem) 3.2305E-14 1.1480E-10 3.6520E-12
EAB Doses:

Time (h)= 0.3000 Whole Body Thyroid TEDE

Delta dose (rem) 6.9750E-10 1.6280E-07 5.8307E-09
Accumulated dose (rem) 6.9750E-10 1.6280E-07 5.8307E-09
LPZ Doses:

Time (h)= 0.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.9075E-10 4.4523E-08 1.5946E-09
Accumulated dose (rem) 1.9075E-10 4.4523E-08 1.5946E-09
Detailed model information at time (H)= 0.3330

CR Doses:

Time (h)= 0.3330 Whole Body Thyroid TEDE

Delta dose (rem) 8.1755E-14 2.9360E-10 9.3367E-12
Accumulated dose (rem) 1.1406E-13 4.0840E-10 1.2989E-11
EAB Doses:

Time (h)= 0.3330 Whole Body Thyroid = TEDE

Delta dose (rem) 1.2899E-09 3.0671E-07 1.0958E-08
Accumulated dose (rem) 1.9874E-09 4.6951E-07 1.6789E-08
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LPZ Doses:

Time (h)= 0.3330 Whole Body Thyroid  TEDE

Delta dose (rem) 3.5277E-10 8.3878E-08 2.9968E-09
Accumulated dose (rem) 5.4352E-10 1.2840E-07 4.5913E-09
Detailed model information at time (H) = 0.3500

CR Doses:

Time (h)= 0.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 7.7157E-14 2.7861E-10 8.8578E-12
Accumulated dose (rem) 1.9122E-13 6.8701E-10 2.1847E-11
EAB Doses:

Time (h)= 0.3500 Whole Body Thyroid @ TEDE

Delta dose (rem) 9.4614E-10 2.2764E-07 8.1204E-09
Accumulated dose (rem) 2.9336E-09 6.9714E-07 2.4909E-08
LPZ Doses:

Time (h)= 0.3500 Whole Body Thyroid TEDE

Delta dose (rem) 2.5875E-10 6.2254E-08 2.2208E-09
Accumulated dose (rem) 8.0227E-10 1.9066E-07 6.8121E-09
Detailed model information at time (H) = 0.4000

CR Doses:

Time (h)= 0.4000 Whole Body Thyroid TEDE

Delta dose (rem) 4.6305E-13 1.6594E-09 5.2757E-11
Accumulated dose (rem) 6.5427E-13 2.3464E-09 7.4603E-11
EAB Doses:

Time (h) = 0.4000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.0311E-09 9.7516E-07 3.4762E-08
Accumulated dose (rem) 6.9647E-09 1.6723E-06 5.9671E-08
LPZ Doses:

Time (h)= 0.4000 Whole Body Thyroid TEDE
Delta dose (rem) 1.1024E-09 2.6669E-07 9.5067E-09
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Accumulated dose (rem) 1.9047E-09 4.5734E-07 1.6319E-08
Detailed model information at time (H)= 0.4500

CR Doses:

Time (h)= 0.4500 Whole Body Thyroid @ TEDE

Delta dose (rem) 9.3917E-13 3.3695E-09 1.0710E-10
Accumulated dose (rem) 1.5934E-12 5.7160E-09 1.8170E-10
EAB Doses:

Time (h)= 0.4500 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.0317E-09 1.4847E-06 5.2808E-08
Accumulated dose (rem) 1.2996E-08 3.1570E-06 1.1248E-07
LPZ Doses:

Time (h)= 0.4500 Whole Body Thyroid TEDE

Delta dose (rem) 1.6495E-09 4.0604E-07 1.4442E-08
Accumulated dose (rem) 3.5542E-09 8.6338E-07 3.0761E-08
Detailed model information at time (H) = 0.5000

CR Doses:

Time (h)= 0.5000 Whole Body Thyroid TEDE

Delta dose (rem) 1.6225E-12 5.8233E-09 1.8504E-10
Accumulated dose (rem) 3.2160E-12 1.1539E-08 3.6674E-10
EAB Doses:

Time (h)= 0.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 8.2392E-09 2.0629E-06 7.3216E-08
Accumulated dose (rem) 2.1236E-08 5.2200E-06 1.8569E-07
LPZ Doses:

Time (h)= 0.5000 Whole Body Thyroid TEDE

Delta dose (rem) 2.2533E-09 5.6417E-07 2.0023E-08
Accumulated dose (rem) 5.8075E-09 1.4276E-06 5.0784E-08

Detailed model information at time (H) = 0.5333
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CR Doses:

Time (h) = 0.5333 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5622E-12 5.6225E-09 1.7861E-10
Accumulated dose (rem) 4.7782E-12 1.7162E-08 5.4535E-10
EAB Doses:

Time (h) = 0.5333 Whole Body Thyroid TEDE

Delta dose (rem) 6.7932E-09 1.7299E-06 6.1268E-08
Accumulated dose (rem) 2.8029E-08 6.9499E-06 2.4696E-07
LPZ Doses:

Time (h) = 0.5333 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.8578E-09 4.7310E-07 1.6756E-08
Accumulated dose (rem) 7.6653E-09 1.9007E-06 6.7540E-08
Detailed model information at time (H) = 0.5500

CR Doses:

Time (h)= 0.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 9.5151E-13 3.4318E-09 1.0900E-10
Accumulated dose (rem) 5.7297E-12 2.0594E-08 6.5435E-10

EAB Doses:

Time (h)= 0.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.8026E-09 9.7922E-07 3.4633E-08
Accumulated dose (rem) 3.1831E-08 7.9291E-06 2.8160E-07

LPZ Doses:

Time (h)= 0.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.0399E-09 2.6780E-07 9.4714E-09
Accumulated dose (rem) 8.7053E-09 2.1685E-06 7.7011E-08
Detailed model information at time (H) = 0.6000

CR Doses:

Time (h)= 0.6000 Whole Body Thyroid TEDE
Delta dose (rem)  3.7239E-12 1.3314E-08 4.2288E-10
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Accumulated dose (rem) 9.4536E-12 3.3908E-08 1.0772E-09
EAB Doses:

Time (h)= 0.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.3270E-08 3.4325E-06 1.2133E-07
Accumulated dose (rem) 4.5102E-08 1.1362E-05 4.0293E-07
LPZ Doses:

Time (h)= 0.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6292E-09 9.3873E-07 3.3182E-08
Accumulated dose (rem) 1.2334E-08 3.1072E-06 1.1019E-07
Detailed model information at time (H)= 0.6500

CR Doses:

Time (h)= 0.6500 Whole Body Thyroid TEDE

Delta dose (rem) 5.2383E-12 1.8560E-08 5.8939E-10
Accumulated dose (rem) 1.4692E-11 5.2467E-08 1.6666E-09
EAB Doses:

Time (h)= 0.6500 WholeBody Thyroid  TEDE

Delta dose (rem) 1.6248E-08 4.2621E-06 1.5039E-07
Accumulated dose (rem) 6.1350E-08 1.5624E-05 5.5332E-07
LPZ Doses:

Time (h)= 0.6500 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.4436E-09 1.1656E-06 4.1130E-08
Accumulated dose (rem) 1.6778E-08 4.2728E-06 1.5132E-07
Detailed model information at time (H)= 0.7000

CR Doses:

Time (h)= 0.7000 Whole Body Thyroid TEDE

Delta dose (rem) 7.1781E-12 2.4986E-08 7.9342E-10
Accumulated dose (rem) 2.1870E-11 7.7454E-08 2.4601E-09

EAB Doses:
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Time (h) = 0.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.9600E-08 5.2058E-06 1.8341E-07
Accumulated dose (rem) 8.0950E-08 2.0829E-05 7.3673E-07
LPZ Doses:

Time (h)= 0.7000 Whole Body Thyroid TEDE

Delta dose (rem) 5.3601E-09 1.4237E-06 5.0159E-08
Accumulated dose (rem) 2.2138E-08 5.6965E-06 2.0148E-07
Detailed model information at time (H) = 0.7500

CR Doses:

Time (h)= 0.7500 Whole Body Thyroid @ TEDE

Delta dose (rem) 9.6487E-12 3.2740E-08 1.0396E-09
Accumulated dose (rem) 3.1519E-11 1.1019E-07 3.4997E-09
EAB Doses:

Time (h)= 0.7500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.3311E-08 6.2634E-06 2.2036E-07
Accumulated dose (rem) 1.0426E-07 2.7093E-05 9.5709E-07
LPZ Doses:

Time (h)= 0.7500 Whole Body Thyroid TEDE

Delta dose (rem) 6.3751E-09 1.7129E-06 6.0263E-08
Accumulated dose (rem) 2.8513E-08 7.4094E-06 2.6175E-07
Detailed model information at time (H) = 0.8000

CR Doses:

Time (h)= 0.8000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.2759E-11 4.1963E-08 1.3326E-09
Accumulated dose (rem) 4.4278E-11 1.5216E-07 4.8323E-09

EAB Doses:

Time (h)= 0.8000 Whole Body Thyroid TEDE
Delta dose (rem) 2.7370E-08 7.4346E-06 2.6121E-07
Accumulated dose (rem) 1.3163E-07 3.4527E-05 1.2183E-06
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LPZ Doses:

Time (h)= 0.8000 Whole Body Thyroid  TEDE

Delta dose (rem) 7.4852E-09 2.0332E-06 7.1436E-08
Accumulated dose (rem) 3.5999E-08 9.4426E-06 3.3318E-07
Detailed model information at time (H)= 0.8500

CR Doses:

Time (h)= 0.8500 Whole Body Thyroid TEDE

Delta dose (rem) 1.6622E-11 5.2797E-08 1.6769E-09
Accumulated dose (rem) 6.0900E-11 2.0495E-07 6.5092E-09
EAB Doses:

Time (h)= 0.8500 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.1766E-08 8.7191E-06 3.0595E-07
Accumulated dose (rem) 1.6340E-07 4.3246E-05 1.5242E-06
LPZ Doses:

Time (h)= 0.8500 Whole Body Thyroid  TEDE

Delta dose (rem) 8.6873E-09 2.3845E-06 8.3671E-08
Accumulated dose (rem) 4.4686E-08 1.1827E-05 4.1685E-07
" Detailed model information at time #H)= 0.9000

CR Doses:

Time (h)= 0.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.1355E-11 6.5382E-08 2.0769E-09
Accumulated dose (rem) 8.2256E-11 2.7034E-07 8.5862E-09
EAB Doses:

Time (h)= 0.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6487E-08 1.0117E-05 3.5455E-07
Accumulated dose (rem) 1.9988E-07 5.3363E-05 1.8788E-06
LPZ Doses:

Time (h) = 0.9000 Whole Body Thyroid TEDE
Delta dose (tem) ~ 9.9785E-09 2.7667E-06 9.6964E-08
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Accumulated dose (rem) 5.4664E-08 1.4594E-05 5.1382E-07
Detailed model information at time (H) = 0.9500

CR Doses:

Time (h) = 0.9500 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.7078E-11 7.9854E-08 2.5371E-09
Accumulated dose (rem) 1.0933E-10 3.5019E-07 1.1123E-08
EAB Doses:

Time (h)= 0.9500 Whole Body Thyroid TEDE

Delta dose (rem) 4.1525E-08 1.1627E-05 4.0700E-07
Accumulated dose (rem) 2.4141E-07 6.4990E-05 2.2858E-06
LPZ Doses:

Time (h)= 0.9500 Whole Body Thyroid TEDE

Delta dose (rem) 1.1356E-08 3.1798E-06 1.1131E-07
Accumulated dose (rem) 6.6021E-08 1.7774E-05 6.2512E-07
Detailed model information at time (H) = 1.0000

CR Doses:

Time (h)= 1.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.3914E-11 9.6347E-08 3.0618E-09
Accumulated dose (rem) 1.4325E-10 4.4654E-07 1.4185E-08
EAB Doses:

Time (h)= 1.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.6872E-08 1.3250E-05 4.6328E-07
Accumulated dose (rem) 2.8828E-07 7.8241E-05 2.7491E-06
LPZ Doses:

Time (h)= 1.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.2818E-08 3.6237E-06 1.2670E-07
Accumulated dose (rem) 7.8839E-08 2.1397E-05 7.5182E-07

Detailed model information at time (H)= 1.0500
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CR Doses:

Time (h)= 1.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.1990E-11 1.1500E-07 3.6552E-09
Accumulated dose (rem) 1.8524E-10 5.6153E-07 1.7840E-08

EAB Doses:

Time (h)= 1.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.2518E-08 1.4986E-05 5.2337E-07
Accumulated dose (rem) 3.4080E-07 9.3226E-05 3.2725E-06
LPZ Doses:

Time (h) = 1.0500 Whole Body Thyroid TEDE

Delta dose (rem) 1.4363E-08 4.0983E-06 1.4313E-07
Accumulated dose (rem) 9.3202E-08 2.5496E-05 8.9495E-07
Detailed model information at time (H) = 1.1000

CR Doses:

Time (h)= 1.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.1438E-11 1.3593E-07 4.3215E-09
Accumulated dose (rem) 2.3668E-10 6.9746E-07 2.2162E-08
EAB Doses:

Time (h)= 1.1000 Whole Body Thyroid TEDE

Delta dose (rem) 5.8457E-08 1.6833E-05 5.8725E-07
Accumulated dose (rem) 3.9926E-07 1.1006E-04 3.8597E-06
LPZ Doses:

Time (h)= 1.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5987E-08 4.6035E-06 1.6060E-07
Accumulated dose (rem) 1.0919E-07 3.0099E-05 1.0556E-06
Detailed model information at time (H) = 1.1500

CR Doses:

Time (h)= 1.1500 Whole Body Thyroid  TEDE
Deltadose (rem)  6.2391E-11 1.5928E-07 5.0650E-09
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Accumulated dose (rem) 2.9907E-10 8.5673E-07 2.7227E-08

EAB Doses:

Time (h)= 1.1500 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.4683E-08 1.8792E-05 6.5491E-07

Accumulated dose (rem) 4.6394E-07 1.2885E-04 4.5146E-06

LPZ Doses:

Time (h)= 1.1500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.7690E-08 5.1393E-06 1.7911E-07

Accumulated dose (rem) 1.2688E-07 3.5238E-05 1.2347E-06

Detailed model information at time (H) = 1.2000

CR Doses:

Time (h)= 1.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 7.4986E-11 1.8516E-07 5.8896E-09

Accumulated dose (rem) 3.7405E-10 1.0419E-06 3.3116E-08

EAB Doses:

Time (h)= 1.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 7.1190E-08 2.0863E-05 7.2633E-07

Accumulated dose (rem) 5.3513E-07 1.4971E-04 5.2410E-06

LPZ Doses:

Time (h)= 1.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.9469E-08 5.7056E-06 1.9864E-07
Accumulated dose (rem) 1.4635E-07 4.0944E-05 1.4333E-06
Detailed model information at time (H) = 1.2500

CR Doses:

Time (h)= 1.2500 Whole Body Thyroid  TEDE

Delta dose (rem) 8.9363E-11 2.1372E-07 6.7994E-09
Accumulated dose (rem) 4.6342E-10 1.2556E-06 3.9916E-08

EAB Doses:
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Time (h)= 1.2500 Whole Body Thyroid  TEDE

Delta dose (rem) 7.7972E-08 2.3045E-05 8.0150E-07
Accumulated dose (rem) 6.1310E-07 1.7276E-04 6.0425E-06
LPZ Doses:

Time (h)= 1.2500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.1324E-08 6.3023E-06 2.1920E-07
Accumulated dose (rem) 1.6767E-07 4.7246E-05 1.6525E-06
Detailed model information at time (H) = 1.3000

CR Doses:

Time (h)= 1.3000 Whole Body Thyroid = TEDE

Delta dose (rem) 1.0567E-10 2.4506E-07 7.7983E-09
Accumulated dose (rem) 5.6908E-10 1.5007E-06 4.7714E-08
EAB Doses:

Time (h)= 1.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 8.5025E-08 2.5338E-05 8.8041E-07
Accumulated dose (rem) 6.9813E-07 1.9810E-04 6.9229E-06
LPZ Doses:

Time (h) = 1.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.3253E-08 6.9294E-06 2.4077E-07
Accumulated dose (rem) 1.9092E-07 5.4176E-05 1.8933E-06
Detailed model information at time (H) = 1.3500

CR Doses:

Time (h)= 1.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2404E-10 2.7931E-07 8.8903E-09
Accumulated dose (rem) 6.9312E-10 1.7800E-06 5.6604E-08
EAB Doses:

Time (h)= 1.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 9.2344E-08 2.7742E-05 9.6303E-07
Accumulated dose (rem) 7.9047E-07 2.2584E-04 7.8859E-06
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LPZ Doses:

Time (h)= 1.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.5254E-08 7.5868E-06 2.6337E-07
Accumulated dose (rem) 2.1618E-07 6.1762E-05 2.1566E-06
Detailed model information at time (H) = 1.4000

CR Doses:

Time (h) = 1.4000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.4463E-10 3.1659E-07 1.0079E-08
Accumulated dose (rem) 8.3775E-10 2.0966E-06 6.6684E-08
EAB Doses:

Time (h)= 1.4000 Whole Body Thyroid @ TEDE

Delta dose (rem) 9.9925E-08 3.0256E-05 1.0494E-06
Accumulated dose (rem) 8.9040E-07 2.5609E-04 8.9353E-06
LPZ Doses:

Time (h)= 1.4000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7328E-08 8.2745E-06 2.83698E-07
Accumulated dose (rem) 2.4351E-07 7.0037E-05 2.4436E-06
Detailed model information at time (H) = 1.4500

CR Doses:

Time (h)= 1.4500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.6759E-10 3.5702E-07 1.1369E-08
Accumulated dose (rem) 1.0053E-09 2.4536E-06 7.8052E-08
EAB Doses:

Time (h)= 1.4500 Whole Body Thyroid TEDE

Delta dose (rem) 1.0777E-07 3.2881E-05 1.1394E-06
Accumulated dose (rem) 9.9816E-07 2.8898E-04 1.0075E-05
LPZ Doses:

Time (h)= 1.4500 Whole Body Thyroid TEDE
Delta dose (rem) ~ 2.9472E-08 8.9923E-06 3.1160E-07
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Accumulated dose (rem) 2.7298E-07 7.9029E-05 2.7552E-06
Detailed model information at time (H)= 1.5000

CR Doses:

Time (h)= 1.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.9308E-10 4.0070E-07 1.2763E-08
Accumulated dose (rem) 1.1984E-09 2.8543E-06 9.0815E-08
EAB Doses:

Time (h) = 1.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.1586E-07 3.5616E-05 1.2331E-06
Accumulated dose (rem) 1.1140E-06 3.2459E-04 1.1308E-05
LPZ Doses:

Time (h)= 1.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1686E-08 9.7402E-06 3.3723E-07
Accumulated dose (rem) 3.0466E-07 8.8769E-05 3.0925E-06
Detailed model information at time (H)= 1.5500

CR Doses:

Time (h)= 1.5500 Whole Body Thyroid TEDE

Delta dose (rem) 2.2125E-10 4.4777E-07 1.4265E-08
Accumulated dose (rem) 1.4197E-09 3.3021E-06 1.0508E-07
EAB Doses:

Time (h)= 1.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2421E-07 3.8460E-05 1.3305E-06
Accumulated dose (rem) 1.2382E-06 3.6305E-04 1.2638E-05
LPZ Doses:

Time (h)= 1.5500 Whole Body Thyroid TEDE

Delta dose (rem) 3.3970E-08 1.0518E-05 3.6386E-07
Accumulated dose (rem) 3.3863E-07 9.9288E-05 3.4563E-06

Detailed model information at time (H) = 1.6000
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CR Doses:

Time (h)= 1.6000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.5226E-10 4.9832E-07 1.5879E-08
Accumulated dose (rem) 1.6719E-09 3.8004E-06 1.2096E-07
EAB Doses:

Time (h)= 1.6000 Whole Body Thyroid TEDE

Delta dose (rem) 1.3282E-07 4.1414E-05 1.4315E-06
Accumulated dose (rem) 1.3711E-06 4.0447E-04 1.4070E-05
LPZ Doses:

Time (h)= 1.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6322E-08 1.1326E-05 3.9150E-07
Accumulated dose (rem) 3.7496E-07 1.1061E-04 3.8478E-06
Detailed model information at time (H) = 1.6500

CR Doses:

Time (h)= 1.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.8626E-10 5.5247E-07 1.7609E-08
Accumulated dose (rem) 1.9582E-09 4.3528E-06 1.3857E-07
EAB Doses:

Time (h)= 1.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.4167E-07 4.4478E-05 1.5362E-06
Accumulated dose (rem) 1.5127E-06 4.4894E-04 1.5606E-05
LPZ Doses:

Time (h) = 1.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.8743E-08 1.2164E-05 4.2013E-07
Accumulated dose (rem) 4.1370E-07 1.2278E-04 4.2680E-06
Detailed model information at time (H)= 1.7000

CR Doses:

Time (h)= 1.7000 Whole Body Thyroid TEDE
Delta dose (rem) 3.2343E-10 6.1032E-07 1.9457E-08
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Accumulated dose (rem) 2.2816E-09 4.9632E-06 1.5803E-07
EAB Doses:

Time (h)= 1.7000 Whole Body Thyroid TEDE

Delta dose (rem) 1.5076E-07 4.7651E-05 1.6446E-06
Accumulated dose (rem) 1.6635E-06 4.9659E-04 1.7251E-05
LPZ Doses:

Time (h)= 1.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.1231E-08 1.3032E-05 4.4976E-07
Accumulated dose (rem) 4.5493E-07 1.3581E-04 4.7177E-06
Detailed model information at time (H) = 1.7500

CR Doses:

Time (h)= 1.7500 Whole Body Thyroid = TEDE

Delta dose (rem) 3.6392E-10 6.7199E-07 2.1427E-08
Accumulated dose (rem) 2.6455E-09 5.6352E-06 1.7945E-07
EAB Doses:

Time (h)= 1.7500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.6011E-07 5.0932E-05 1.7566E-06
Accumulated dose (rem) 1.8236E-06 5.4753E-04 1.9007E-05
LPZ Doses:

Time (h)= 1.7500 Whole Body Thyroid TEDE

Delta dose (rem) 4.3787E-08 1.3929E-05 4.8039E-07
Accumulated dose (rem) 4.9872E-07 1.4974E-04 5.1981E-06
Detailed model information at time (H) = 1.8000

CR Doses:

Time (h)= 1.8000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.0791E-10 7.3758E-07 2.3524E-08
Accumulated dose (rem) 3.0535E-09 6.3727E-06 2.0298E-07

EAB Doses:
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Time (h)= 1.8000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.6970E-07 5.4323E-05 1.8722E-06
Accumulated dose (rem) 1.9933E-06 6.0185E-04 2.0879E-05
LPZ Doses:

Time (h)= 1.8000 Whole Body Thyroid TEDE

Delta dose (rem) 4.6409E-08 1.4856E-05 5.1200E-07
Accumulated dose (rem) 5.4513E-07 1.6459E-04 5.7101E-06
Detailed model information at time (H)= 1.8500

CR Doses:

Time (h)= 1.8500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.5556E-10 8.0719E-07 2.5749E-08
Accumulated dose (rem) 3.5090E-09 7.1799E-06 2.2873E-07
EAB Doses:

Time (h)= 1.8500 Whole Body Thyroid TEDE

Delta dose (rem) 1.7953E-07 5.7821E-05 1.9914E-06
Accumulated dose (rem) 2.1728E-06 6.5967E-04 2.2871E-05
LPZ Doses:

Time (h)= 1.8500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.9098E-08 1.5813E-05 5.4461E-07
Accumulated dose (rem) 5.9422E-07 1.8041E-04 6.2547E-06
Detailed model information at time (H)= 1.9000

CR Doses:

Time (h)= 1.9000 Whole Body Thyroid TEDE

Delta dose (rem) 5.0704E-10 8.8092E-07 2.8107E-08
Accumulated dose (rem) 4.0161E-09 8.0608E-06 2.5683E-07

EAB Doses:

Time (h)= 1.9000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.8961E-07 6.1428E-05 2.1142E-06
Accumulated dose (rem) 2.3624E-06 7.2110E-04 2.4985E-05
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LPZ Doses:

Time (h)= 1.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.1854E-08 1.6799E-05 5.7820E-07
Accumulated dose (rem) 6.4608E-07 1.9721E-04 6.8329E-06
Detailed model information at time (H) = 1.9500

CR Doses:

Time (h)= 1.9500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.6252E-10 9.5888E-07 3.0601E-08
Accumulated dose (rem) 4.5786E-09 9.0197E-06 2.8743E-07
EAB Doses:

Time (h)= 1.9500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.9993E-07 6.5143E-05 2.2406E-06
Accumulated dose (rem) 2.5624E-06 7.8624E-04 2.7226E-05
LPZ Doses:

Time (h)= 1.9500 Whole Body Thyroid TEDE

Delta dose (rem) 5.4676E-08 1.7815E-05 6.1277E-07
Accumulated dose (rem) 7.0075E-07 2.1502E-04 7.4457E-06
Detailed model information at time (H) = 2.0000

CR Doses:

Time (h)= 2.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.2218E-10 1.0412E-06 3.3234E-08
Accumulated dose (rem) 5.2008E-09 1.0061E-05 3.2067E-07
EAB Doses:

Time (h)= 2.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.1049E-07 6.8966E-05 2.3706E-06
Accumulated dose (rem) 2.7728E-06 8.5521E-04 2.9596E-05
LPZ Doses:

Time (h)= 2.0000 Whole Body Thyroid TEDE
Delta dose (rem) 5.7564E-08 1.8861E-05 6.4833E-07
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Accumulated dose (rem) 7.5832E-07 2.3388E-04 8.0940E-06
Detailed model information at time (H) = 2.0333

CR Doses:

Time (h) = 2.0333 Whole Body Thyroid  TEDE

Delta dose (rem) 4.4056E-10 7.2983E-07 2.3297E-08
Accumulated dose (rem) 5.6413E-09 1.0791E-05 3.4396E-07
EAB Doses:

Time (h)= 2.0333 Whole Body Thyroid TEDE

Delta dose (rem) 1.4589E-07 4.8099E-05 1.6522E-06
Accumulated dose (rem) 2.9187E-06 9.0331E-04 3.1249E-05
LPZ Doses:

Time (h)= 2.0333 Whole Body Thyroid  TEDE

Delta dose (rem) 3.9899E-08 1.3154E-05 4.5186E-07
Accumulated dose (rem) 7.9822E-07 2.4704E-04 8.5459E-06
Detailed model information at time (H) = 2.0333

CR Doses:

Time (h)= 2.0333 Whole Body Thyroid  TEDE

Delta dose (rem) 4.0162E-13 6.6491E-10 2.1223E-11
Accumulated dose (rem) 5.6417E-09 1.0791E-05 3.4399E-07
EAB Doses:

Time (h)= 2.0333 Whole Body Thyroid TEDE

Delta dose (rem) 1.3313E-10 4.4117E-08 1.5147E-09
Accumulated dose (rem) 2.9189E-06 9.0335E-04 3.1250E-05
LPZ Doses:

Time (h)= 2.0333 Whole Body Thyroid = TEDE

Delta dose (rem) 3.6408E-11 1.2065E-08 4.1423E-10
Accumulated dose (rem) 7.9825E-07 2.4705E-04 8.5463E-06

Detailed model information at time (H)= 2.0500
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CR Doses:

Time (h) = 2.0500 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.2497E-10 3.7168E-07 1.1864E-08
Accumulated dose (rem) 5.8667E-09 1.1163E-05 3.5585E-07
EAB Doses:

Time (h)= 2.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 7.4721E-08 2.4741E-05 8.4948E-07
Accumulated dose (rem) 2.9936E-06 9.2809E-04 3.2100E-05
LPZ Doses:

Time (h)= 2.0500 Whole Body Thyroid TEDE

Delta dose (rem) 2.0435E-08 6.7661E-06 2.3232E-07
Accumulated dose (rem) 8.1869E-07 2.5382E-04 8.7786E-06
Detailed model information at time (H) = 2.1000

CR Doses:

Time (h)= 2.1000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.9599E-10 1.1419E-06 3.6453E-08
Accumulated dose (rem) 6.5627E-09 1.2305E-05 3.9230E-07
EAB Doses:

Time (h)= 2.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.3227E-07 7.6915E-05 2.6407E-06
Accumulated dose (rem) 3.2259E-06 1.0050E-03 3.4740E-05
LPZ Doses:

Time (h)= 2.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.3521E-08 2.1035E-05 7.2219E-07
Accumulated dose (rem) 8.8221E-07 2.7485E-04 9.5008E-06
Detailed model information at time (H) = 2.1500

CR Doses:

Time (h)= 2.1500 Whole Body Thyroid  TEDE
Delta dose (rem) 7.2746E-10 1.1837E-06 3.7788E-08
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Accumulated dose (rem) 7.2901E-09 1.3489E-05 4.3009E-07
EAB Doses:

Time (h)= 2.1500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.4313E-07 8.0946E-05 2.7775E-06
Accumulated dose (rem) 3.4690E-06 1.0860E-03 3.7518E-05
LPZ Doses:

Time (h)= 2.1500 Whole Body Thyroid  TEDE

Delta dose (rem) 6.6492E-08 2.2137E-05 7.5960E-07
Accumulated dose (rem) 9.4870E-07 2.9699E-04 1.0260E-05
Detailed model information at time (H) = 2.2000

CR Doses:

Time (h)= 2.2000 Whole Body Thyroid @ TEDE

Delta dose (rem) 7.6131E-10 1.2278E-06 3.9198E-08
Accumulated dose (rem) 8.0515E-09 1.4716E-05 4.6929E-07
EAB Doses:

Time (h) = 2.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.5382E-07 8.4972E-05 2.9139E-06
Accumulated dose (rem) 3.7228E-06 1.1709E-03 4.0432E-05
LPZ Doses:

Time (h)= 2.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.9416E-08 2.3238E-05 7.9690E-07
Accumulated dose (rem) 1.0181E-06 3.2023E-04 1.1057E-05
Detailed model information at time (H) = 2.2500

CR Doses:

Time (h)= 2.2500 Whole Body Thyroid  TEDE

Delta dose (rem) 7.9751E-10 1.2742E-06 4.0683E-08
Accumulated dose (rem) 8.8490E-09 1.5991E-05 5.0997E-07

EAB Doses:
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Time (h)= 2.2500 Whole Body Thyroid TEDE

Delta dose (rem) 2.6435E-07 8.8992E-05 3.0499E-06
Accumulated dose (rem) 3.9872E-06 1.2599E-03 4.3482E-05
LPZ Doses:

Time (h)= 2.2500 Whole Body Thyroid @ TEDE

Delta dose (rem) 7.2295E-08 2.4338E-05 8.3409E-07
Accumulated dose (rem) 1.0904E-06 3.4456E-04 1.1891E-05
Detailed model information at time (H) = 2.3000

CR Doses:

Time (h)= 2.3000 Whole Body Thyroid @ TEDE

Delta dose (rem) 8.3602E-10 1.3229E-06 4.2241E-08
Accumulated dose (rem) 9.6850E-09 1.7314E-05 5.5221E-07
EAB Doses:

Time (h)= 2.3000 Whole Body Thyroid TEDE

Delta dose (rem) 2.7472E-07 9.3006E-05 3.1856E-06
Accumulated dose (rem) 4.2619E-06 1.3529E-03 4.6667E-05
LPZ Doses:

Time (h) = 2.3000 Whole Body Thyroid @ TEDE

Delta dose (rem) 7.5129E-08 2.5435E-05 8.7119E-07
Accumulated dose (rem) 1.1655E-06 3.7000E-04 1.2763E-05
Detailed model information at time (H) = 2.3500

CR Doses:

Time (h)= 2.3500 Whole Body Thyroid TEDE
Delta dose (rem) 8.7681E-10 1.3739E-06 4.3871E-08
Accumulated dose (rem) 1.0562E-08 1.8688E-05 5.9608E-07

EAB Doses:
Time (h) = 2.3500 Whole Body Thyroid TEDE

Delta dose (rem) 2.8493E-07 9.7015E-05 3.3209E-06
Accumulated dose (rem) 4.5468E-06 1.4499E-03 4.9988E-05
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LPZ Doses:

Time (h)= 2.3500 Whole Body Thyroid TEDE

Delta dose (rem) 7.7923E-08 2.6532E-05 9.0819E-07
Accumulated dose (rem) 1.2435E-06 3.9653E-04 1.3671E-05
Detailed model information at time (H) = 2.4000

CR Doses:

Time (h)= 2.4000 Whole Body Thyroid  TEDE

Delta dose (rem) 9.1985E-10 1.4271E-06 4.5572E-08
Accumulated dose (rem) 1.1482E-08 2.0115E-05 6.4166E-07
EAB Doses:

Time (h)= 2.4000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.9499E-07 1.0102E-04 3.4558E-06
Accumulated dose (rem) 4.8418E-06 1.5510E-03 5.3444E-05
LPZ Doses:

Time (h) = 2.4000 Whole Body Thyroid  TEDE

Delta dose (rem) 8.0675E-08 2.7626E-05 9.4509E-07
Accumulated dose (rem) 1.3241E-06 4.2416E-04 1.4616E-05
Detailed model information at time (H) = 2.4400

CR Doses:

Time (h) = 2.4400 Whole Body Thyroid  TEDE

Delta dose (rem) 7.6788E-10 1.1812E-06 3.7724E-08
Accumulated dose (rem) 1.2250E-08 2.1296E-05 6.7938E-07
EAB Doses:

Time (h) = 2.4400 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.4291E-07 8.3686E-05 2.8611E-06
Accumulated dose (rem) 5.0847E-06 1.6346E-03 5.6305E-05
LPZ Doses:

Time (h)= 2.4400 Whole Body Thyroid TEDE
Delta dose (tem)  6.6432E-08 2.2887E-05 7.8246E-07
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Accumulated dose (rem) 1.3906E-06 4.4704E-04 1.5398E-05
Detailed model information at time (H)= 2.4500

CR Doses:

Time (h)= 2.4500 Whole Body Thyroid TEDE

Delta dose (rem) 1.9629E-10 3.0089E-07 9.6089E-09
Accumulated dose (rem) 1.2446E-08 2.1597E-05 6.8899E-07
EAB Doses:

Time (h)= 2.4500 Whole Body Thyroid TEDE

Delta dose (rem) 6.1535E-08 2.1316E-05 7.2837E-07
Accumulated dose (rem) 5.1463E-06 1.6560E-03 5.7033E-05
LPZ Doses:

Time (h) = 2.4500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.6829E-08 5.8296E-06 1.9919E-07
Accumulated dose (rem) 1.4074E-06 4.5287E-04 1.5598E-05
Detailed model information at time (H) = 2.5000

CR Doses:

Time (h)= 2.5000 Whole Body Thyroid TEDE

Delta dose (rem) 1.0125E-09 1.5399E-06 4.9183E-08
Accumulated dose (rem) 1.3458E-08 2.3137E-05 7.3817E-07

EAB Doses:

Time (h)= 2.5000 Whole Body Thyroid TEDE

Delta dose (rem) 3.1471E-07 1.0901E-04 3.7247E-06
Accumulated dose (rem) 5.4610E-06 1.7650E-03 6.0758E-05
LPZ Doses:

Time (h)= 2.5000 Whole Body Thyroid TEDE

Delta dose (rem) 8.6068E-08 2.9811E-05 1.0186E-06
Accumulated dose (rem) 1.4935E-06 4.8268E-04 1.6616E-05

Detailed model information at time (H) = 2.5500
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CR Doses:

Time (h) = 2.5500 Whole Body Thyroid TEDE

Delta dose (rem) 1.0620E-09 1.5995E-06 5.1091E-08
Accumulated dose (rem) 1.4520E-08 2.4736E-05 7.8926E-07
EAB Doses:

Time (h) = 2.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2437E-07 1.1299E-04 3.8586E-06
Accumulated dose (rem) 5.7853E-06 1.8780E-03 6.4617E-05
LPZ Doses:

Time (h) = 2.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 8.8709E-08 3.0901E-05 1.0552E-06
Accumulated dose (rem) 1.5822E-06 5.1358E-04 1.7671E-05
Detailed model information at time (H)= 2.6000

CR Doses:

Time (h)= 2.6000 Whole Body Thyroid TEDE

Delta dose (rem) 1.1137E-09 1.6612E-06 5.3067E-08
Accumulated dose (rem) 1.5634E-08 2.6397E-05 8.4233E-07
EAB Doses:

Time (h)= 2.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.3390E-07 1.1697E-04 3.9922E-06
Accumulated dose (rem) 6.1192E-06 1.9949E-03 6.8609E-05
LPZ Doses:

Time (h) = 2.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 9.1315E-08 3.1990E-05 1.0918E-06
Accumulated dose (rem) 1.6735E-06 5.4557E-04 1.8763E-05
Detailed model information at time (H)= 2.6500

CR Doses:

Time (h)= 2.6500 Whole Body Thyroid TEDE
Delta dose (rem) 1.1674E-09 1.7249E-06 5.5108E-08
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Accumulated dose (rem) 1.6801E-08 2.8122E-05 8.9744E-07

EAB Doses:

Time (h)= 2.6500 Whole Body Thyroid TEDE

Delta dose (rem) 3.4331E-07 1.2095E-04 4.1255E-06

Accumulated dose (rem) 6.4625E-06 2.1159E-03 7.2734E-05

LPZ Doses:

Time (h) = 2.6500 Whole Body Thyroid @ TEDE

Delta dose (rem) 9.3889E-08 3.3077E-05 1.1282E-06
Accumulated dose (rem) 1.7674E-06 5.7865E-04 1.9891E-05
Detailed model information at time (H) = 2.7000

CR Doses:

Time (h) = 2.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2232E-09 1.7907E-06 5.7215E-08
Accumulated dose (rem) 1.8025E-08 2.9913E-05 9.5465E-07
EAB Doses:

Time (h)= 2.7000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.5260E-07 1.2492E-04 4.2584E-06
Accumulated dose (rem) 6.8151E-06 2.2408E-03 7.6993E-05
LPZ Doses:

Time (h)= 2.7000 Whole Body Thyroid TEDE

Delta dose (rem) 9.6430E-08 3.4162E-05 1.1646E-06
Accumulated dose (rem) 1.8638E-06 6.1281E-04 2.1056E-05
Detailed model information at time (H)= 2.7500

CR Doses:

Time (h)= 2.7500 Whole Body Thyroid @ TEDE
Delta dose (rem) 1.2810E-09 1.8585E-06 5.9385E-08
Accumulated dose (rem) 1.9306E-08 3.1771E-05 1.0140E-06

EAB Doses:
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Time (h)= 2.7500 Whole Body Thyroid TEDE

Delta dose (rem) 3.6178E-07 1.2888E-04 4.3911E-06
Accumulated dose (rem) 7.1769E-06 2.3697E-03 8.1384E-05
LPZ Doses:

Time (h)= 2.7500 Whole Body Thyroid  TEDE

Delta dose (rem) 9.8940E-08 3.5246E-05 1.2009E-06
Accumulated dose (rem) 1.9628E-06 6.4806E-04 2.2257E-05
Detailed model information at time (H)= 2.8000

CR Doses:

Time (h) = 2.8000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.3407E-09 1.9282E-06 6.1619E-08
Accumulated dose (rem) 2.0646E-08 3.3700E-05 1.0757E-06
EAB Doses:

Time (h)= 2.8000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.7085E-07 1.3284E-04 4.5235E-06
Accumulated dose (rem) 7.5478E-06 2.5025E-03 8.5907E-05
LPZ Doses:

Time (h)= 2.8000 Whole Body Thyroid TEDE

Delta dose (rem) 1.0142E-07 3.6329E-05 1.2371E-06
Accumulated dose (rem) 2.0642E-06 6.8439E-04 2.3494E-05
Detailed model information at time (H) = 2.8500

CR Doses:

Time (h)= 2.8500 Whole Body Thyroid TEDE

Delta dose (rem) 1.4024E-09 1.9999E-06 6.3915E-08
Accumulated dose (rem) 2.2049E-08 3.5700E-05 1.1396E-06
EAB Doses:

Time (h) = 2.8500 Whole Body Thyroid TEDE

Delta dose (rem) 3.7982E-07 1.3679E-04 4.6555E-06
Accumulated dose (rem) 7.9276E-06 2.6393E-03 9.0563E-05
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LPZ Doses:

Time (h)= 2.8500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.0387E-07 3.7410E-05 1.2732E-06
Accumulated dose (rem) 2.1680E-06 7.2180E-04 2.4767E-05
Detailed model information at time (H) = 2.9000

CR Doses:

Time (h) = 2.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.4660E-09 2.0735E-06 6.6272E-08
Accumulated dose (rem) 2.3515E-08 3.7773E-05 1.2058E-06
EAB Doses:

Time (h)= 2.9000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.8868E-07 1.4074E-04 4.7873E-06
Accumulated dose (rem) 8.3163E-06 2.7800E-03 9.5350E-05
LPZ Doses:

Time (h)= 2.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.0630E-07 3.8489E-05 1.3092E-06
Accumulated dose (rem) 2.2743E-06 7.6029E-04 2.6076E-05
Detailed model information at time (H) = 2.9500

CR Doses:

Time (h)= 2.9500 Whole Body Thyroid TEDE

Delta dose (rem) 1.5315E-09 2.1490E-06 6.8690E-08
Accumulated dose (rem) 2.5046E-08 3.9922E-05 1.2745E-06
EAB Doses:

Time (h)= 2.9500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.9745E-07 1.4468E-04 4.9188E-06
Accumulated dose (rem) 8.7137E-06 2.9247E-03 1.0027E-04

LPZ Doses:

Time (h)= 2.9500 Whole Body Thyroid TEDE
Delta dose (rem) 1.0869E-07 3.9567E-05 1.3452E-06
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Accumulated dose (rem) 2.3830E-06 7.9985E-04 2.7422E-05
Detailed model information at time (H) = 3.0000

CR Doses:

Time (h)= 3.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.5989E-09 2.2264E-06 7.1167E-08
Accumulated dose (rem) 2.6645E-08 4.2149E-05 1.3457E-06
EAB Doses:

Time (h)= 3.0000 Whole Body Thyroid TEDE

Deilta dose (rem) 4.0612E-07 1.4862E-04 5.0500E-06
Accumulated dose (rem) 9.1198E-06 3.0733E-03 1.0532E-04
LPZ Doses:

Time (h) = 3.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.1107E-07 4.0644E-05 1.3811E-06
Accumulated dose (rem) 2.4941E-06 8.4050E-04 2.8803E-05
Detailed model information at time (H)= 3.0500

CR Doses:

Time (h)= 3.0500 Whole Body Thyroid TEDE

Delta dose (rem) 1.6680E-09 2.3055E-06 7.3703E-08
Accumulated dose (rem) 2.8313E-08 4.4454E-05 1.4194E-06
EAB Doses:

Time (h) = 3.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.1470E-07 1.5255E-04 5.1809E-06
Accumulated dose (rem) 9.5345E-06 3.2259E-03 1.1050E-04
LPZ Doses:

Time (h) = 3.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.1341E-07 4.1719E-05 1.4169E-06
Accumulated dose (rem) 2.6075E-06 8.8222E-04 3.0219E-05

Detailed model information at time (H) = 3.1000
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CR Doses:

Time (h)= 3.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.7390E-09 2.3865E-06 7.6297E-08
Accumulated dose (rem) 3.0052E-08 4.6841E-05 1.4957E-06
EAB Doses:

Time (h)= 3.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.2319E-07 1.5647E-04 5.3115E-06
Accumulated dose (rem) 9.9577E-06 3.3824E-03 1.1581E-04
LPZ Doses:

Time (h)= 3.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.1573E-07 4.2792E-05 1.4526E-06
Accumulated dose (rem) 2.7232E-06 9.2501E-04 3.1672E-05
Detailed model information at time (H) = 3.1500

CR Doses:

Time (h)= 3.1500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.8118E-09 2.4693E-06 7.8947E-08
Accumulated dose (rem) 3.1864E-08 4.9310E-05 1.5746E-06
EAB Doses:

Time (h)= 3.1500 Whole Body Thyroid TEDE

Delta dose (rem) 4.3160E-07 1.6039E-04 5.4419E-06
Accumulated dose (rem) 1.0389E-05 3.5427E-03 1.2125E-04
LPZ Doses:

Time (h)= 3.1500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.1803E-07 4.3864E-05 1.4883E-06
Accumulated dose (rem) 2.8413E-06 9.6887E-04 3.3160E-05
Detailed model information at time (H)= 3.2000

CR Doses:

Time (h) = 3.2000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.8863E-09 2.5538E-06 8.1654E-08
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Accumulated dose (rem) 3.3750E-08 5.1864E-05 1.6563E-06
EAB Doses:

Time (h)= 3.2000 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.3992E-07 1.6431E-04 5.5720E-06
Accumulated dose (rem) 1.0829E-05 3.7071E-03 1.2683E-04
LPZ Doses:

Time (h)= 3.2000 Whole Body Thyroid TEDE

Delta dose (rem) 1.2031E-07 4.4935E-05 1.5238E-06
Accumulated dose (rem) 2.9616E-06 1.0138E-03 3.4684E-05
Detailed model information at time (H) = 3.2500

CR Doses:

Time (h)= 3.2500 Whole Body Thyroid TEDE

Delta dose (rem) 1.9625E-09 2.6401E-06 8.4416E-08
Accumulated dose (rem) 3.5713E-08 5.4504E-05 1.7407E-06
EAB Doses:

Time (h)= 3.2500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.4816E-07 1.6822E-04 5.7019E-06
Accumulated dose (rem) 1.1277E-05 3.8753E-03 1.3253E-04
LPZ Doses:

Time (h)= 3.2500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.2256E-07 4.6004E-05 1.5594E-06
Accumulated dose (rem) 3.0842E-06 1.0598E-03 3.6244E-05
Detailed model information at time (H) = 3.3000

CR Doses:

Time (h)= 3.3000 Whole Body Thyroid TEDE

Delta dose (rem) 2.0404E-09 2.7280E-06 8.7232E-08
Accumulated dose (rem) 3.7753E-08 5.7232E-05 1.8279E-06

EAB Doses:
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Time (h)= 3.3000 Whole Body Thyroid TEDE

Delta dose (rem) 4.5633E-07 1.7212E-04 5.8315E-06
Accumulated dose (rem) 1.1734E-05 4.0474E-03 1.3836E-04
LPZ Doses:

Time (h)= 3.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2480E-07 4.7072E-05 1.5948E-06
Accumulated dose (rem) 3.2090E-06 1.1069E-03 3.7838E-05
Detailed model information at time (H) = 3.3500

CR Doses:

Time (h) = 3.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.1200E-09 2.8176E-06 9.0102E-08
Accumulated dose (rem) 3.9873E-08 6.0049E-05 1.9180E-06
EAB Doses:

Time (h) = 3.3500 Whole Body Thyroid TEDE

Delta dose (rem) 4.6441E-07 1.7602E-04 5.9608E-06
Accumulated dose (rem) 1.2198E-05 4.2234E-03 1.4432E-04
LPZ Doses:

Time (h)= 3.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2701E-07 4.8138E-05 1.6302E-06
Accumulated dose (rem) 3.3360E-06 1.1550E-03 3.9469E-05
Detailed model information at time (H) = 3.4000

CR Doses:

Time (h)= 3.4000 Whole Body Thyroid TEDE
Delta dose (rem) 2.2012E-09 2.9089E-06 9.3025E-08
Accumulated dose (rem) 4.2074E-08 6.2958E-05 2.0111E-06

EAB Doses:

Time (h) = 3.4000 Whole Body Thyroid TEDE
Delta dose (rem) 4.7243E-07 1.7992E-04 6.0899E-06
Accumulated dose (rem) 1.2671E-05 4.4033E-03 1.5041E-04
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LPZ Doses:

Time (h)= 3.4000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2920E-07 4.9203E-05 1.6655E-06
Accumulated dose (rem) 3.4652E-06 1.2042E-03 4.1134E-05
Detailed model information at time (H) = 3.4500

CR Doses:

Time (h)= 3.4500 Whole Body Thyroid TEDE

Delta dose (rem) 2.2840E-09 3.0018E-06 9.6000E-08
Accumulated dose (rem) 4.4358E-08 6.5960E-05 2.1071E-06
EAB Doses:

Time (h) = 3.4500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.8037E-07 1.8380E-04 6.2187E-06
Accumulated dose (rem) 1.3151E-05 4.5871E-03 1.5663E-04
LPZ Doses:

Time (h) = 3.4500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.3137E-07 5.0267E-05 1.7007E-06
Accumulated dose (rem) 3.5965E-06 1.2545E-03 4.2835E-05
Detailed model information at time (H) = 3.5000

CR Doses:

Time (h)= 3.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.3685E-09 3.0963E-06 9.9026E-08
Accumulated dose (rem) 4.6727E-08 6.9056E-05 2.2061E-06
EAB Doses:

Time (h) = 3.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.8825E-07 1.8769E-04 6.3473E-06
Accumulated dose (rem) 1.3639E-05 4.7748E-03 1.6298E-04
LPZ Doses:

Time (h)= 3.5000 Whole Body Thyroid TEDE
Delta dose (rem) ~ 1.3353E-07 5.1329E-05 1.7359E-06
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Accumulated dose (rem) 3.7301E-06 1.3058E-03 4.4571E-05
Detailed model information at time (H) = 3.5500

CR Doses:

Time (h) = 3.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.4544E-09 3.1924E-06 1.0210E-07
Accumulated dose (rem) 4.9181E-08 7.2249E-05 2.3082E-06
EAB Doses:

Time (h)= 3.5500 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.9606E-07 1.9157E-04 6.4756E-06
Accumulated dose (rem) 1.4135E-05 4.9664E-03 1.6945E-04
LPZ Doses:

Time (h)= 3.5500 Whole Body Thyroid TEDE

Delta dose (rem) 1.3566E-07 5.2390E-05 1.7710E-06
Accumulated dose (rem) 3.8657E-06 1.3582E-03 4.6341E-05
Detailed model information at time (H) = 3.6000

CR Doses:

Time (h)= 3.6000 Whole Body Thyroid TEDE

Delta dose (rem) 2.5419E-09 3.2901E-06 1.0523E-07
Accumulated dose (rem) 5.1723E-08 7.5539E-05 2.4134E-06
EAB Doses:

Time (h)= 3.6000 Whole Body Thyroid TEDE

Delta dose (rem) 5.0380E-07 1.9544E-04 6.6037E-06
Accumulated dose (rem) 1.4639E-05 5.1618E-03 1.7605E-04
LPZ Doses:

Time (h)= 3.6000 Whole Body Thyroid TEDE

Delta dose (rem) 1.3778E-07 5.3449E-05 1.8060E-06
Accumulated dose (rem) 4.0035E-06 1.4117E-03 4.8147E-05

Detailed model information at time (H) = 3.6500
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CR Doses:

Time (h) = 3.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.6310E-09 3.3892E-06 1.0840E-07

Accumulated dose (rem) 5.4354E-08 7.8928E-05 2.5218E-06

EAB Doses:

Time (h)= 3.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.1147E-07 1.9931E-04 6.7316E-06
Accumulated dose (rem) 1.5151E-05 5.3611E-03 1.8279E-04
LPZ Doses:

Time (h)= 3.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.3988E-07 5.4507E-05 1.8410E-06
Accumulated dose (rem) 4.1434E-06 1.4662E-03 4.9988E-05
Detailed model information at time (H) = 3.7000

CR Doses:

Time (h)= 3.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7215E-09 3.4899E-06 1.1163E-07
Accumulated dose (rem) 5.7076E-08 8.2418E-05 2.6335E-06
EAB Doses:

Time (h)= 3.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.1909E-07 2.0317E-04 6.8592E-06
Accumulated dose (rem) 1.5670E-05 5.5643E-03 1.8965E-04
LPZ Doses:

Time (h)= 3.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.4196E-07 5.5563E-05 1.8759E-06
Accumulated dose (rem) 4.2853E-06 1.5217E-03 5.1864E-05
Detailed model information at time (H) = 3.7500

CR Doses:

Time (h)= 3.7500 Whole Body Thyroid  TEDE
Delta dose (rem) 2.8135E-09 3.5921E-06 1.1490E-07
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Accumulated dose (rem) 5.9889E-08 8.6010E-05 2.7484E-06
EAB Doses:

Time (h)= 3.7500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.2665E-07 2.0703E-04 6.9866E-06
Accumulated dose (rem) 1.6196E-05 5.7713E-03 1.9663E-04
LPZ Doses:

Time (h)= 3.7500 Whole Body Thyroid TEDE

Delta dose (rem) 1.4403E-07 5.6619E-05 1.9107E-06
Accumulated dose (rem) 4.4294E-06 1.5783E-03 5.3775E-05
Detailed model information at time (H)= 3.8000

CR Doses:

Time (h) = 3.8000 Whole Body Thyroid TEDE

Delta dose (rem) 2.9069E-09 3.6958E-06 1.1822E-07
Accumulated dose (rem) 6.2796E-08 8.9706E-05 2.8666E-06
EAB Doses:

Time (h) = 3.8000 Whole Body Thyroid TEDE

Delta dose (rem) 5.3414E-07 2.1088E-04 7.1137E-06
Accumulated dose (rem) 1.6730E-05 5.9822E-03 2.0375E-04
LPZ Doses:

Time (h)= 3.8000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.4608E-07 5.7672E-05 1.9455E-06
Accumulated dose (rem) 4.5754E-06 1.6360E-03 5.5720E-05
Detailed model information at time (H) = 3.8500

CR Doses:

Time (h)= 3.8500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.0017E-09 3.8009E-06 1.2158E-07
Accumulated dose (rem) 6.5798E-08 9.3507E-05 2.9882E-06

EAB Doses:
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Time (h) = 3.8500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.4158E-07 2.1473E-04 7.2407E-06
Accumulated dose (rem) 1.7272E-05 6.1969E-03 2.1099E-04
LPZ Doses:

Time (h)= 3.8500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.4811E-07 5.8725E-05 1.9802E-06
Accumulated dose (rem) 4.7236E-06 1.6947E-03 5.7701E-05
Detailed model information at time (H) = 3.9000

CR Doses:

Time (h)= 3.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.0980E-09 3.9074E-06 1.2499E-07
Accumulated dose (rem) 6.8896E-08 9.7414E-05 3.1131E-06
EAB Doses:

Time (h)= 3.9000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.4896E-07 2.1857E-04 7.3674E-06
Accumulated dose (rem) 1.7821E-05 6.4155E-03 2.1835E-04
LPZ Doses:

Time (h)= 3.9000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.5013E-07 5.9776E-05 2.0148E-06
Accumulated dose (rem) 4.8737E-06 1.7545E-03 5.9715E-05
Detailed model information at time (H)= 3.9500

CR Doses:

Time (h)= 3.9500 Whole Body Thyroid TEDE

Delta dose (rem) 3.1956E-09 4.0154E-06 1.2844E-07
Accumulated dose (rem) 7.2091E-08 1.0143E-04 3.2416E-06
EAB Doses:

Time (h)= 3.9500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.5629E-07 2.2241E-04 7.4938E-06
Accumulated dose (rem) 1.8377E-05 6.6379E-03 2.2585E-04
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LPZ Doses:

Time (h)= 3.9500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.5213E-07 6.0825E-05 2.0494E-06
Accumulated dose (rem) 5.0258E-06 1.8153E-03 6.1765E-05
Detailed model information at time (H) = 4.0000

CR Doses:

Time (h) = 4.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.2945E-09 4.1247E-06 1.3194E-07
Accumulated dose (rem) 7.5386E-08 1.0555E-04 3.3735E-06
EAB Doses:

Time (h)= 4.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.6356E-07 2.2624E-04 7.6201E-06
Accumulated dose (rem) 1.8941E-05 6.8642E-03 2.3347E-04
LPZ Doses:

Time (h)= 4.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5412E-07 6.1874E-05 2.0839E-06
Accumulated dose (rem) 5.1799E-06 1.8772E-03 6.3849E-05
Detailed model information at time (H)= 4.5000

CR Doses:

Time (h)= 4.5000 Whole Body Thyroid TEDE

Delta dose (rem) 3.8752E-08 4.7569E-05 1.5218E-06
Accumulated dose (rem) 1.1414E-07 1.5312E-04 4.8953E-06
EAB Doses:

Time (h)= 4.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.0429E-06 2.4730E-03 8.3144E-05
Accumulated dose (rem) 2.4984E-05 9.3372E-03 3.1661E-04
LPZ Doses:

Time (h)= 4.5000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.6526E-06 6.7632E-04 2.2738E-05
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Accumulated dose (rem) 6.8325E-06 2.5535E-03 8.6587E-05
Detailed model information at time (H)= 5.0000

CR Doses:

Time (h)= 5.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.9980E-08 5.9882E-05 1.9155E-06
Accumulated dose (rem) 1.6412E-07 2.1300E-04 6.8108E-06
EAB Doses:

Time (h) = 5.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.7178E-06 2.8511E-03 9.5540E-05
Accumulated dose (rem) 3.1701E-05 1.2188E-02 4.1215E-04
LPZ Doses:

Time (h) = 5.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.8372E-06 7.7973E-04 2.6128E-05
Accumulated dose (rem) 8.6697E-06 3.3333E-03 1.1272E-04
Detailed model information at time (H) = 5.5000

CR Doses:

Time (h)= 5.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.2211E-08 7.3275E-05 2.3434E-06
Accumulated dose (rem) 2.2633E-07 2.8628E-04 9.1542E-06
EAB Doses:

Time (h)= 5.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 7.3529E-06 3.2246E-03 1.0774E-04
Accumulated dose (rem) 3.9054E-05 1.5413E-02 5.1989E-04
LPZ Doses:

Time (h)= 5.5000 Whole Body Thyroid TEDE

Delta dose (rem) 2.0109E-06 8.8186E-04 2.9465E-05
Accumulated dose (rem) 1.0681E-05 4.2151E-03 1.4218E-04

Detailed model information at time (H) = 6.0000
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CR Doses:

Time (h)= 6.0000 Whole Body Thyroid TEDE

Delta dose (rem) 7.5265E-08 8.7593E-05 2.8004E-06
Accumulated dose (rem) 3.0159E-07 3.7387E-04 1.1955E-05
EAB Doses:

Time (h)= 6.0000 Whole Body Thyroid TEDE

Delta dose (rem) 7.9532E-06 3.5935E-03 1.1975E-04
Accumulated dose (rem) 4.7008E-05 1.9006E-02 6.3965E-04
LPZ Doses:

Time (h)= 6.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.1750E-06 9.8275E-04 3.2750E-05
Accumulated dose (rem) 1.2856E-05 5.1979E-03 1.7493E-04
Detailed model information at time (H)= 6.5000

CR Doses:

Time (h)= 6.5000 Whole Body Thyroid TEDE

Delta dose (rem) 8.8979E-08 1.0270E-04 3.2822E-06
Accumulated dose (rem) 3.9057E-07 4.7657E-04 1.5237E-05
EAB Doses:

Time (h)= 6.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 8.5218E-06 3.9581E-03 1.3159E-04
Accumulated dose (rem) 5.5529E-05 2.2964E-02 7.7124E-04
LPZ Doses:

Time (h) = 6.5000 Whole Body Thyroid TEDE

Delta dose (rem) 2.3305E-06 1.0825E-03 3.5988E-05
Accumulated dose (rem) 1.5186E-05 6.2803E-03 2.1092E-04
Detailed model information at time (H) = 7.0000

CR Doses:

Time (h)= 7.0000 Whole Body Thyroid @ TEDE
Delta dose (rem) 1.0321E-07 1.1847E-04 3.7849E-06
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Accumulated dose (rem) 4.9378E-07 5.9504E-04 1.9022E-05
EAB Doses:

Time (h)= 7.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 9.0611E-06 4.3184E-03 1.4326E-04
Accumulated dose (rem) 6.4590E-05 2.7283E-02 9.1450E-04
LPZ Doses:

Time (h)= 7.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.4780E-06 1.1810E-03 3.9179E-05
Accumulated dose (rem) 1.7664E-05 7.4613E-03 2.5010E-04
Detailed model information at time (H) = 7.5000

CR Doses:

Time (h)= 7.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.1781E-07 1.3481E-04 4.3051E-06
Accumulated dose (rem) 6.1159E-07 7.2986E-04 2.3327E-05
EAB Doses:

Time (h)= 7.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 9.5728E-06 4.6747E-03 1.5477E-04
Accumulated dose (rem) 7.4163E-05 3.1958E-02 1.0693E-03
LPZ Doses:

Time (h)= 7.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.6180E-06 1.2784E-03 4.2326E-05
Accumulated dose (rem) 2.0282E-05 8.7398E-03 2.9242E-04
Detailed model information at time (H) = 8.0000

CR Doses:

Time (h)= 8.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.3267E-07 1.5163E-04 4.8399E-06
Accumulated dose (rem) 7.4426E-07 8.8149E-04 2.8167E-05

EAB Doses:
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Time (h)= 8.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.0058E-05 5.0270E-03 1.6612E-04
Accumulated dose (rem) 8.4222E-05 3.6985E-02 1.2354E-03
LPZ Doses:

Time (h)= 8.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7508E-06 1.3748E-03 4.5430E-05
Accumulated dose (rem) 2.3033E-05 1.0115E-02 3.3785E-04
Detailed model information at time (H) = 9.0000

CR Doses:

Time (h)= 9.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7234E-07 3.1608E-04 1.0078E-05
Accumulated dose (rem) 1.0166E-06 1.1976E-03 3.8245E-05
EAB Doses:

Time (h)= 9.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.1474E-05 1.1096E-02 3.6569E-04
Accumulated dose (rem) 1.0570E-04 4.8080E-02 1.6011E-03
LPZ Doses:

Time (h) = 9.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.3779E-06 1.1633E-03 4.0467E-05
Accumulated dose (rem) 2.7411E-05 1.1278E-02 3.7832E-04
Detailed model information at time (H) = 10.0000

CR Doses:

Time (h) = 10.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.6432E-07 3.1427E-04 1.0005E-05
Accumulated dose (rem) 1.2809E-06 1.5118E-03 4.8250E-05
EAB Doses:

Time (h) = 10.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.3128E-05 1.2460E-02 4.0934E-04
Accumulated dose (rem) 1.2882E-04 6.0540E-02 2.0104E-03
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LPZ Doses:

Time (h) = 10.0000 Whole Body Thyroid @ TEDE |
Delta dose (rem) 4.7150E-06 1.3064E-03 4.5208E-05
Accumulated dose (rem) 3.2126E-05 1.2584E-02 4.2353E-04
Detailed model information at time (H) = 11.0000

CR Doses:

Time (h)= 11.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.6531E-07 3.2071E-04 1.0198E-05
Accumulated dose (rem) 1.5462E-06 1.8326E-03 5.8449E-05
EAB Doses:

Time (h)= 11.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.4606E-05 1.3797E-02 4.5191E-04
Accumulated dose (rem) 1.5343E-04 7.4337E-02 2.4623E-03
LPZ Doses:

Time (h)= 11.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.0163E-06 1.4465E-03 4.9818E-05
Accumulated dose (rem) 3.7142E-05 1.4031E-02 4.7335E-04
Detailed model information at time (H) = 12.0000

CR Doses:

Time (h) = 12.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7228E-07 3.3344E-04 1.0592E-05
Accumulated dose (rem) 1.8185E-06 2.1660E-03 6.9041E-05
EAB Doses:

Time (h) = 12.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 2.5919E-05 1.5107E-02 4.9347E-04
Accumulated dose (rem) 1.7935E-04 8.9444E-02 2.9558E-03
LPZ Doses:

Time (h) = 12.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 5.2840E-06 1.5839E-03 5.4304E-05
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Accumulated dose (rem) 4.2426E-05 1.5615E-02 5.2765E-04
Detailed model information at time (H) = 13.0000
CR Doses:

Time (h) = 13.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 2.8431E-07 3.5115E-04 1.1145E-05
Accumulated dose (rem) 2.1028E-06 2.5171E-03 8.0186E-05

EAB Doses:

Time (h) = 13.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 2.7190E-05 1.6402E-02 5.3451E-04
Accumulated dose (rem) 2.0654E-04 1.0585E-01 3.4903E-03

LPZ Doses:

Time (h)= 13.0000 Whole Body Thyroid TEDE
Delta dose (rem) 5.5432E-06 1.7197E-03 5.8733E-05
Accumulated dose (rem) 4.7969E-05 1.7334E-02 5.8638E-04

Detailed model information at time (H) = 14.0000

CR Doses:

Time (h) = 14.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 3.0621E-07 3.7390E-04 1.1866E-05
Accumulated dose (rem) 2.4090E-06 2.8910E-03 9.2052E-05

EAB Doses:

Time (h) = 14.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 2.8951E-05 1.7734E-02 5.7724E-04
Accumulated dose (rem) 2.3549E-04 1.2358E-01 4.0675E-03

LPZ Doses:

Time (h) = 14.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.9022E-06 1.8593E-03 6.3388E-05
Accumulated dose (rem) 5.3872E-05 1.9194E-02 6.4977E-04

Detailed model information at time (H) = 15.0000
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CR Doses:

Time (h)= 15.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 3.2013E-07 3.9759E-04 1.2605E-05
Accumulated dose (rem) 2.7292E-06 3.2886E-03 1.0466E-04
EAB Doses:

Time (h) = 15.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.9806E-05 1.8975E-02 6.1613E-04
Accumulated dose (rem) 2.6530E-04 1.4256E-01 4.6837E-03
LPZ Doses:

Time (h) = 15.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.0765E-06 1.9895E-03 6.7551E-05
Accumulated dose (rem) 5.9948E-05 2.1183E-02 7.1732E-04
Detailed model information at time (H) = 16.0000

CR Doses:

Time (h) = 16.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.3412E-07 4.2325E-04 1.3405E-05
Accumulated dose (rem) 3.0633E-06 3.7119E-03 1.1806E-04
EAB Doses:

Time (h)= 16.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.0540E-05 2.0195E-02 6.5420E-04
Accumulated dose (rem) 2.9584E-04 1.6275E-01 5.3379E-03
LPZ Doses:

Time (h) = 16.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.2261E-06 2.1174E-03 7.1615E-05
Accumulated dose (rem) 6.6174E-05 2.3301E-02 7.8894E-04
Detailed model information at time (H) = 17.0000

CR Doses:

Time (h) = 17.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 3.4762E-07 4.5032E-04 1.4247E-05
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Accumulated dose (rem) 3.4109E-06 4.1622E-03 1.3231E-04

EAB Doses:

Time (h) = 17.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.1160E-05 2.1394E-02 6.9148E-04
Accumulated dose (rem) 3.2700E-04 1.8414E-01 6.0294E-03
LPZ Doses:

Time (h) = 17.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.3525E-06 2.2430E-03 7.5585E-05
Accumulated dose (rem) 7.2527E-05 2.5544E-02 8.6452E-04
Detailed model information at time (H) = 18.0000

CR Doses:

Time (h) = 18.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6025E-07 4.7837E-04 1.5118E-05
Accumulated dose (rem) 3.7711E-06 4.6406E-03 1.4743E-04
EAB Doses:

Time (h) = 18.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.1673E-05 2.2572E-02 7.2802E-04
Accumulated dose (rem) 3.5867E-04 2.0672E-01 6.7574E-03
LPZ Doses:

Time (h) = 18.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.4571E-06 2.3666E-03 7.9466E-05
Accumulated dose (rem) 7.8984E-05 2.7910E-02 9.4399E-04
Detailed model information at time (H) = 19.0000

CR Doses:

Time (h) = 19.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 3.7175E-07 5.0709E-04 1.6008E-05
Accumulated dose (rem) 4.1429E-06 5.1477E-03 1.6344E-04

EAB Doses:
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Time (h) = 19.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2088E-05 2.3731E-02 7.6384E-04
Accumulated dose (rem) 3.9076E-04 2.3045E-01 7.5212E-03
LPZ Doses:

Time (h) = 19.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.5417E-06 2.4881E-03 8.3263E-05
Accumulated dose (rem) 8.5526E-05 3.0398E-02 1.0273E-03
Detailed model information at time (H) = 20.0000

CR Doses:

Time (h) = 20.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.8195E-07 5.3623E-04 1.6909E-05
Accumulated dose (rem) 4.5248E-06 5.6839E-03 1.8035E-04
EAB Doses:

Time (h) = 20.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2412E-05 2.4871E-02 7.9898E-04
Accumulated dose (rem) 4.2317E-04 2.5532E-01 8.3202E-03
LPZ Doses:

Time (h) = 20.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 6.6077E-06 2.6076E-03 8.6979E-05
Accumulated dose (rem) 9.2133E-05 3.3006E-02 1.1142E-03
Detailed model information at time (H) = 21.0000

CR Doses:

Time (h) = 21.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.9078E-07 5.6558E-04 1.7816E-05
Accumulated dose (rem) 4.9156E-06 6.2495E-03 1.9816E-04
EAB Doses:

Time (h) = 21.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2651E-05 2.5993E-02 8.3347E-04
Accumulated dose (rem) 4.5582E-04 2.8131E-01 9.1537E-03
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LPZ Doses:

Time (h) = 21.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.6565E-06 2.7253E-03 9.0620E-05

Accumulated dose (rem) 9.8790E-05 3.5731E-02 1.2049E-03

Detailed model information at time (H) = 22.0000

CR Doses:

Time (h) = 22.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.9818E-07 5.9502E-04 1.8722E-05
Accumulated dose (rem) 5.3138E-06 6.8445E-03 2.1688E-04
EAB Doses:

Time (h) = 22.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.2814E-05 2.7099E-02 8.6735E-04
Accumulated dose (rem) 4.8863E-04 3.0841E-01 1.0021E-02
LPZ Doses:

Time (h) = 22.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.6897E-06 2.8412E-03 9.4187E-05
Accumulated dose (rem) 1.0548E-04 3.8572E-02 1.2990E-03
Detailed model information at time (H) = 23.0000

CR Doses:

Time (h) = 23.0000 Whole Body Thyroid TEDE
Delta dose (rem) 4.0417E-07 6.2442E-04 1.9627E-05
Accumulated dose (rem) 5.7180E-06 7.4689E-03 2.3651E-04

EAB Doses:

Time (h) = 23.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2908E-05 2.8187E-02 9.0063E-04
Accumulated dose (rem) 5.2154E-04 3.3660E-01 1.0922E-02
LPZ Doses:

Time (h) = 23.0000 Whole Body Thyroid @ TEDE
Delta dose (rem) 6.7088E-06 2.9553E-03 9.7686E-05



RESPONSE TO REQUEST FOR ADDITIONAL INFORAMTION RELATED TO
ALTERNATIVE SOURCE TERM LICENSE AMENDMENT REQUEST
Enclosure 2

Page 74 of 192

Accumulated dose (rem) 1.1219E-04 4.1528E-02 1.3967E-03
Detailed model information at time (H) = 24.0000

CR Doses:

Time (h) = 24.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.0877E-07 6.5371E-04 2.0525E-05
Accumulated dose (rem) 6.1267E-06 8.1226E-03 2.5704E-04
EAB Doses:

Time (h) = 24.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.2938E-05 2.9260E-02 9.3335E-04
Accumulated dose (rem) 5.5448E-04 3.6586E-01 1.1855E-02
LPZ Doses:

Time (h) = 24.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 6.7150E-06 3.0678E-03 1.0112E-04
Accumulated dose (rem) 1.1890E-04 4.4596E-02 1.4978E-03
Detailed model information at time (H) = 26.0000

CR Doses:

Time (h) = 26.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.5816E-07 7.7748E-04 2.4371E-05
Accumulated dose (rem) 6.5849E-06 8.9001E-03 2.8141E-04
EAB Doses:

Time (h) = 26.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.5749E-05 6.1676E-02 1.9627E-03
Accumulated dose (rem) 6.2023E-04 4.2753E-01 1.3818E-02
LPZ Doses:

Time (h) = 26.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 7.0834E-06 4.3665E-03 1.4138E-04
Accumulated dose (rem) 1.2599E-04 4.8962E-02 1.6392E-03

Detailed model information at time (H) = 28.0000
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CR Doses:

Time (h) = 28.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.0957E-07 7.5290E-04 2.3552E-05
Accumulated dose (rem) 6.9945E-06 9.6530E-03 3.0496E-04
EAB Doses:

Time (h) = 28.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 6.5272E-05 6.5788E-02 2.0874E-03
Accumulated dose (rem) 6.8550E-04 4.9332E-01 1.5905E-02
LPZ Doses:

Time (h) = 28.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 7.0321E-06 4.6576E-03 1.5020E-04
Accumulated dose (rem) 1.3302E-04 5.3620E-02 1.7894E-03
Detailed model information at time (H) = 30.0000

CR Doses:

Time (h) = 30.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.8056E-07 7.5579E-04 2.3598E-05
Accumulated dose (rem) 7.3750E-06 1.0409E-02 3.2856E-04
EAB Doses:

Time (h) = 30.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.4503E-05 6.9791E-02 2.2084E-03
Accumulated dose (rem) 7.5000E-04 5.6311E-01 1.8114E-02
LPZ Doses:

Time (h) = 30.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.9492E-06 4.9410E-03 1.5873E-04
Accumulated dose (rem) 1.3997E-04 5.8561E-02 1.9482E-03
Detailed model information at time (H) = 32.0000

CR Doses:

Time (h) = 32.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 3.6106E-07 7.7499E-04 2.4155E-05
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Accumulated dose (rem) 7.7361E-06 1.1184E-02 3.5271E-04
EAB Doses:

Time (h) = 32.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.3518E-05 7.3690E-02 2.3260E-03
Accumulated dose (rem) 8.1352E-04 6.3680E-01 2.0440E-02
LPZ Doses:

Time (h) = 32.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.8431E-06 5.2171E-03 1.6702E-04
Accumulated dose (rem) 1.4681E-04 6.3778E-02 2.1152E-03
Detailed model information at time (H) = 34.0000

CR Doses:

Time (h) = 34.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.4596E-07 8.0374E-04 2.5010E-05
Accumulated dose (rem) 8.0821E-06 1.1988E-02 3.7772E-04
EAB Doses:

Time (h) = 34.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.2382E-05 7.7493E-02 2.4404E-03
Accumulated dose (rem) 8.7590E-04 7.1430E-01 2.2880E-02
LPZ Doses:

Time (h) = 34.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.7207E-06 5.4863E-03 1.7508E-04
Accumulated dose (rem) 1.5353E-04 6.9264E-02 2.2903E-03
Detailed model information at time (H) = 36.0000

CR Doses:

Time (h) = 36.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.3273E-07 8.3792E-04 2.6034E-05
Accumulated dose (rem) 8.4148E-06 1.2825E-02 4.0376E-04

EAB Doses;
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Time (h) = 36.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 6.1149E-05 8.1204E-02 2.5519E-03
Accumulated dose (rem) 9.3705E-04 7.9550E-01 2.5432E-02
LPZ Doses:

Time (h) = 36.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.5879E-06 5.7490E-03 1.8293E-04
Accumulated dose (rem) 1.6012E-04 7.5013E-02 2.4732E-03
Detailed model information at time (H) = 38.0000

CR Doses:

Time (h) = 38.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2019E-07 8.7504E-04 2.7148E-05
Accumulated dose (rem) 8.7350E-06 1.3700E-02 4.3090E-04
EAB Doses:

Time (h) = 38.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.9865E-05 8.4829E-02 2.6607E-03
Accumulated dose (rem) 9.9692E-04 8.8033E-01 2.8093E-02
LPZ Doses:

Time (h) = 38.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.4495E-06 6.0056E-03 1.9058E-04
Accumulated dose (rem) 1.6657E-04 8.1019E-02 2.6638E-03
Detailed model information at time (H) = 40.0000

CR Doses:

Time (h) = 40.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.0790E-07 9.1361E-04 2.8307E-05
Accumulated dose (rem) 9.0429E-06 1.4614E-02 4.5921E-04
EAB Doses:

Time (h) = 40.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.8566E-05 8.8372E-02 2.7669E-03
Accumulated dose (rem) 1.0555E-03 9.6870E-01 3.0859E-02
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LPZ Doses:

Time (h) = 40.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.3095E-06 6.2565E-03 1.9805E-04
Accumulated dose (rem) 1.7288E-04 8.7275E-02 2.8618E-03
Detailed model information at time (H) = 42.0000

CR Doses:

Time (h) = 42.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.9573E-07 9.5272E-04 2.9482E-05
Accumulated dose (rem) 9.3386E-06 1.5567E-02 4.8869E-04
EAB Doses:

Time (h) = 42.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.7280E-05 9.1836E-02 2.8707E-03
Accumulated dose (rem) 1.1128E-03 1.0605E+00 3.3730E-02
LPZ Doses:

Time (h) = 42.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.1711E-06 6.5018E-03 2.0535E-04
Accumulated dose (rem) 1.7905E-04 9.3777E-02 3.0672E-03
Detailed model information at time (H) = 44.0000

CR Doses:

Time (h) = 44.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.8374E-07 9.9183E-04 3.0658E-05
Accumulated dose (rem) 9.6223E-06 1.6559E-02 5.1935E-04
EAB Doses:

Time (h) = 44.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.6031E-05 9.5227E-02 2.9723E-03
Accumulated dose (rem) 1.1688E-03 1.1558E+00 3.6702E-02
LPZ Doses:

Time (h) = 44.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 6.0365E-06 6.7418E-03 2.1250E-04
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Accumulated dose (rem) 1.8509E-04 1.0052E-01 3.2797E-03
Detailed model information at time (H) = 46.0000

CR Doses:

Time (h) = 46.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.7203E-07 1.0306E-03 3.1824E-05
Accumulated dose (rem) 9.8944E-06 1.7589E-02 5.5118E-04
EAB Doses:

Time (h) = 46.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.4837E-05 9.8546E-02 3.0717E-03
Accumulated dose (rem) 1.2236E-03 1.2543E+00 3.9774E-02
LPZ Doses:

Time (h) = 46.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.9078E-06 6.9768E-03 2.1950E-04
Accumulated dose (rem) 1.9099E-04 1.0750E-01 3.4992E-03
Detailed model information at time (H) = 48.0000

CR Doses:

Time (h) = 48.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.6072E-07 1.0690E-03 3.2976E-05
Accumulated dose (rem) 1.0155E-05 1.8658E-02 5.8415E-04
EAB Doses:

Time (h) = 48.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.3709E-05 1.0180E-01 3.1692E-03
Accumulated dose (rem) 1.2773E-03 1.3561E+00 4.2943E-02
LPZ Doses:

Time (h) = 48.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.7863E-06 7.2070E-03 2.2635E-04
Accumulated dose (rem) 1.9678E-04 1.1470E-01 3.7255E-03

Detailed model information at time (H) = 72.0000
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CR Doses:

Time (h) = 72.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.4832E-06 1.5589E-02 4.7879E-04
Accumulated dose (rem) 1.2638E-05 3.4247E-02 1.0629E-03
EAB Doses:

Time (h) = 72.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.8575E-04 1.4537E+00 4.5004E-02
Accumulated dose (rem) 1.8631E-03 2.8098E+00 8.7947E-02
LPZ Doses:

Time (h) = 72.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.3106E-05 1.0292E-01 3.2078E-03
Accumulated dose (rem) 2.5989E-04 2.1762E-01 6.9333E-03
Detailed model information at time (H) = 96.0000

CR Doses:

Time (h) = 96.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.0303E-06 1.9991E-02 6.1176E-04
Accumulated dose (rem) 1.4669E-05 5.4238E-02 1.6747E-03
EAB Doses:

Time (h) = 96.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.5536E-04 1.8235E+00 5.6174E-02
Accumulated dose (rem) 2.4184E-03 4.6334E+00 1.4412E-01
LPZ Doses:

Time (h) = 96.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.9831E-05 1.2910E-01 3.9974E-03
Accumulated dose (rem) 3.1972E-04 3.4672E-01 1.0931E-02
Detailed model information at time (H) = 120.0000

CR Doses:

Time (h) = 120.0000 Whole Body Thyroid @ TEDE
Delta dose (rem) 1.2722E-06 1.3993E-02 4.2767E-04
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Accumulated dose (rem) 1.5941E-05 6.8231E-02 2.1024E-03
EAB Doses:

Time (h) = 120.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.8162E-04 2.1231E+00 6.5278E-02
Accumulated dose (rem) 3.0001E-03 6.7565E+00 2.0940E-01
LPZ Doses:

Time (h) = 120.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.5096E-05 6.0201E-02 1.8596E-03
Accumulated dose (rem) 3.4481E-04 4.0692E-01 1.2790E-02
Detailed model information at time (H) = 144.0000

CR Doses:

Time (h) = 144.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.3718E-06 1.5326E-02 4.6818E-04
Accumulated dose (rem) 1.7313E-05 8.3557E-02 2.5706E-03
EAB Doses:

Time (h) = 144.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.2006E-04 2.3630E+00 7.2593E-02
Accumulated dose (rem) 3.6201E-03 9.1194E+00 2.8199E-01

LPZ Doses:

Time (h) = 144.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.6755E-05 6.7002E-02 2.0676E-03
Accumulated dose (rem) 3.7157E-04 4.7393E-01 1.4858E-02
Detailed model information at time (H) = 168.0000

CR Doses:

Time (h) =168.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.4784E-06 1.6623E-02 5.0768E-04
Accumulated dose (rem) 1.8791E-05 1.0018E-01 3.0782E-03

EAB Doses:
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Time (h) = 168.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.5476E-04 2.5499E+00 7.8305E-02
Accumulated dose (rem) 4.2749E-03 1.1669E+01 3.6030E-01
LPZ Doses:

Time (h) = 168.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.8252E-05 7.2304E-02 2.2301E-03
Accumulated dose (rem) 3.9982E-04 5.4623E-01 1.7088E-02
Detailed model information at time (H) = 192.0000

CR Doses:

Time (h) = 192.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5462E-06 1.7602E-02 5.3750E-04
Accumulated dose (rem) 2.0337E-05 1.1778E-01 3.6157E-03
EAB Doses:

Time (h) =192.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.8115E-04 2.6901E+00 8.2590E-02
Accumulated dose (rem) 4.9560E-03 1.4359E+01 4.4289E-01
LPZ Doses:

Time (h) =192.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.9391E-05 7.6277E-02 2.3519E-03
Accumulated dose (rem) 4.2921E-04 6.2251E-01 1.9440E-02
Detailed model information at time (H) = 216.0000

CR Doses:

Time (h) =216.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.5778E-06 1.8302E-02 5.5881E-04
Accumulated dose (rem) 2.1915E-05 1.3608E-01 4.1745E-03
EAB Doses:

Time (h) =216.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.9845E-04 2.7890E+00 8.5616E-02
Accumulated dose (rem) 5.6545E-03 1.7148E+01 5.2850E-01
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LPZ Doses:

Time (h)=216.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.0137E-05 7.9084E-02 2.4380E-03
Accumulated dose (rem) 4.5935E-04 7.0159E-01 2.1878E-02
Detailed model information at time (H) = 240.0000

CR Doses:

Time (h) =240.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5798E-06 1.8759E-02 5.7270E-04
Accumulated dose (rem) 2.3495E-05 1.5484E-01 4.7472E-03
EAB Doses:

Time (h) =240.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 7.0717E-04 2.8523E+00 8.7548E-02
Accumulated dose (rem) 6.3617E-03 2.0001E+01 6.1605E-01
LPZ Doses:

Time (h) =240.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.0514E-05 8.0877E-02 2.4929E-03
Accumulated dose (rem) 4.8986E-04 7.8247E-01 2.4371E-02
Detailed model information at time (H) = 264.0000

CR Doses:

Time (h) =264.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5583E-06 1.9007E-02 5.8024E-04
Accumulated dose (rem) 2.5053E-05 1.7385E-01 5.3275E-03
EAB Doses:

Time (h) =264.0000 Whole Body Thyroid TEDE

Delta dose (rem) 7.0833E-04 2.8849E+00 8.8540E-02
Accumulated dose (rem) 7.0700E-03 2.2886E+01 7.0459E-01
LPZ Doses:

Time (h) = 264.0000 Whole Body Thyroid  TEDE
Delta dose (rem)  3.0564E-05 8.1801E-02 2.5210E-03
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Accumulated dose (rem) 5.2043E-04 8.6427E-01 2.6892E-02
Detailed model information at time (H) = 288.0000

CR Doses:

Time (h) =288.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5190E-06 1.9078E-02 5.8236E-04
Accumulated dose (rem) 2.6572E-05 1.9293E-01 5.9099E-03
EAB Doses:

Time (h) =288.0000 Whole Body Thyroid TEDE

Delta dose (rem) 7.0309E-04 2.8914E+00 8.8731E-02
Accumulated dose (rem) 7.7731E-03 2.5777E+01 7.9332E-01
LPZ Doses:

Time (h) =288.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.0338E-05 8.1985E-02 2.5264E-03
Accumulated dose (rem) 5.5077E-04 9.4625E-01 2.9418E-02
Detailed model information at time (H) = 312.0000

CR Doses:

Time (h) =312.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.4665E-06 1.9000E-02 5.7992E-04
Accumulated dose (rem) 2.8039E-05 2.1193E-01 6.4898E-03
EAB Doses:

Time (h) =312.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.9257E-04 2.8759E+00 8.8250E-02
Accumulated dose (rem) 8.4656E-03 2.8653E+01 8.8157E-01
LPZ Doses:

Time (h)=312.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.9884E-05 8.1546E-02 2.5126E-03
Accumulated dose (rem) 5.8065E-04 1.0278E+00 3.1931E-02

Detailed model information at time (H) = 336.0000
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CR Doses:

Time (h) =336.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 1.4046E-06 1.8797E-02 5.7367E-04

Accumulated dose (rem) 2.9443E-05 2.3072E-01 7.0634E-03

EAB Doses:

Time (h) =336.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.7782E-04 2.8421E+00 8.7206E-02

Accumulated dose (rem) 9.1435E-03 3.1495E+01 9.6878E-01

LPZ Doses:

Time (h) =336.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.9247E-05 8.0588E-02 2.4828E-03
Accumulated dose (rem) 6.0990E-04 1.1084E+00 3.4414E-02
Detailed model information at time (H) = 360.0000

CR Doses:

Time (h) =360.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.3364E-06 1.8490E-02 5.6427E-04
Accumulated dose (rem) 3.0780E-05 2.4921E-01 7.6277E-03

EAB Doses:

Time (h) =360.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.5973E-04 2.7932E+00 8.5700E-02
Accumulated dose (rem) 9.8032E-03 3.4288E+01 1.0545E+00

LPZ Doses:

Time (h) = 360.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.8467E-05 7.9202E-02 2.4398E-03
Accumulated dose (rem) 6.3836E-04 1.1876E+00 3.6853E-02
Detailed model information at time (H) = 384.0000

CR Doses:

Time (h) =384.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.2643E-06 1.8099E-02 5.5231E-04
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Accumulated dose (rem) 3.2044E-05 2.6731E-01 8.1800E-03
EAB Doses:

Time (h) =384.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.3910E-04 2,7320E+00 8.3817E-02
Accumulated dose (rem) 1.0442E-02 3.7020E+01 1.1383E+00
LPZ Doses:

Time (h) =384.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.7577E-05 7.7467E-02 2.3861E-03
Accumulated dose (rem) 6.6594E-04 1.2651E+00 3.9239E-02
Detailed model information at time (H) = 408.0000

CR Doses:

Time (h) = 408.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.1904E-06 1.7641E-02 5.3828E-04
Accumulated dose (rem) 3.3234E-05 2.8495E-01 8.7183E-03
EAB Doses:

Time (h) = 408.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.1660E-04 2.6610E+00 8.1631E-02
Accumulated dose (rem) 1.1059E-02 3.9681E+01 1.2199E+00
LPZ Doses:

Time (h) = 408.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.6606E-05 7.5453E-02 2.3238E-03
Accumulated dose (rem) 6.9255E-04 1.3405E+00 4.1563E-02
Detailed model information at time (H) = 432.0000

CR Doses:

Time (h) =432.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.1161E-06 1.7130E-02 5.2263E-04
Accumulated dose (rem) 3.4350E-05 3.0208E-01 9.2409E-03

EAB Doses:
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Time (h) =432.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 5.9277E-04 2.5822E+00 7.9210E-02
Accumulated dose (rem) 1.1652E-02 4.2263E+01 1.2991E+00

LPZ Doses:

Time (h) =432.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 2.5578E-05 7.3220E-02 2.2548E-03
Accumulated dose (rem) 7.1812E-04 1.4137E+00 4.3818E-02

Detailed model information at time (H) = 456.0000
CR Doses:

Time (h) =456.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.0427E-06 1.6577E-02 5.0574E-04
Accumulated dose (rem) 3.5393E-05 3.1866E-01 9.7467E-03

EAB Doses:

Time (h) =456.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 5.6810E-04 2.4976E+00 7.6608E-02
Accumulated dose (rem) 1.2220E-02 4.4761E+01 1.3757E+00

LPZ Doses:

Time (h) =456.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 2.4513E-05 7.0820E-02 2.1806E-03
Accumulated dose (rem) 7.4264E-04 1.4846E+00 4.5999E-02

Detailed model information at time (H) = 480.0000

CR Doses:

Time (h) =480.0000 Whole Body Thyroid = TEDE
Delta dose (rem) 9.7100E-07 1.5994E-02 4.8792E-04
Accumulated dose (rem) 3.6364E-05 3.3466E-01 1.0235E-02

EAB Doses:

Time (h) =480.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 5.4296E-04 2.4086E+00 7.3874E-02
Accumulated dose (rem) 1.2763E-02 4.7170E+01 1.4496E+00
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LPZ Doses:

Time (h) =480.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.3428E-05 6.8297E-02 2.1027E-03
Accumulated dose (rem) 7.6606E-04 1.5528E+00 4.8101E-02
Detailed model information at time (H) = 504.0000

CR Doses:

Time (h) =504.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 9.0172E-07 1.5391E-02 4.6947E-04
Accumulated dose (rem) 3.7266E-05 3.5005E-01 1.0704E-02
EAB Doses:

Time (h) = 504.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.1768E-04 2.3167E+00 7.1049E-02
Accumulated dose (rem) 1.3280E-02 4.9486E+01 1.5207E+00
LPZ Doses:

Time (h) =504.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.2337E-05 6.5690E-02 2.0223E-03
Accumulated dose (rem) 7.8840E-04 1.6185E+00 5.0124E-02
Detailed model information at time (H) = 528.0000

CR Doses:

Time (h) =528.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 8.3531E-07 1.4774E-02 4.5062E-04
Accumulated dose (rem) 3.8101E-05 3.6482E-01 1.1155E-02
EAB Doses:

Time (h) = 528.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.9250E-04 2.2229E+00 6.8169E-02
Accumulated dose (rem) 1.3773E-02 5.1709E+01 1.5888E+00
LPZ Doses:

Time (h) = 528.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 2.1251E-05 6.3031E-02 1.9402E-03
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Accumulated dose (rem) 8.0965E-04 1.6816E+00 5.2064E-02

Detailed model information at time (H) = 552.0000

CR Doses:

Time (h) = 552.0000 Whole Body Thyroid TEDE

Delta dose (rem) 7.7209E-07 1.4150E-02 4.3158E-04

Accumulated dose (rem) 3.8873E-05 3.7897E-01 1.1586E-02

EAB Doses:

Time (h) =552.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.6764E-04 2.1283E+00 6.5264E-02

Accumulated dose (rem) 1.4241E-02 5.3838E+01 1.6541E+00

LPZ Doses:

Time (h) =552.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.0178E-05 6.0349E-02 1.8575E-03
Accumulated dose (rem) 8.2983E-04 1.7419E+00 5.3921E-02
Detailed model information at time (H) = 576.0000

CR Doses:

Time (h) =576.0000 Whole Body Thyroid TEDE
Delta dose (rem) 7.1226E-07 1.3526E-02 4.1250E-04
Accumulated dose (rem) 3.9585E-05 3.9250E-01 1.1999E-02

EAB Doses:

Time (h) = 576.0000 Whole Body Thyroid TEDE
Delta dose (rem) 4.4326E-04 2.0337E+00 6.2359E-02
Accumulated dose (rem) 1.4684E-02 5.5871E+01 1.7165E+00

LPZ Doses:

Time (h) =576.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.9126E-05 5.7666E-02 1.7748E-03
Accumulated dose (rem) 8.4896E-04 1,7996E+00 5.5696E-02

Detailed model information at time (H) = 600.0000
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CR Doses:

Time (h) = 600.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.5592E-07 1.290SE-02 3.9355E-04
Accumulated dose (rem) 4.0241E-05 4.0540E-01 1.2392E-02
EAB Doses:

Time (h) = 600.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.1949E-04 1.9397E+00 5.9476E-02
Accumulated dose (rem) 1.5103E-02 5.7811E+01 1.7759E+00
LPZ Doses:

Time (h) = 600.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.8101E-05 5.5002E-02 1.6926E-03
Accumulated dose (rem) 8.6706E-04 1.8546E+00 5.7389E-02
Detailed model information at time (H) = 624.0000

CR Doses:

Time (h) = 624.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.0309E-07 1.2292E-02 3.7482E-04
Accumulated dose (rem) 4.0844E-05 4.1769E-01 1.2767E-02
EAB Doses:

Time (h) = 624.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.9643E-04 1.8471E+00 5.6630E-02
Accumulated dose (rem) 1.5500E-02 5.9658E+01 1.8326E+00
LPZ Doses:

Time (h) = 624.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.7105E-05 5.2374E-02 1.6116E-03
Accumulated dose (rem) 8.8416E-04 1.9070E+00 5.9000E-02
Detailed model information at time (H) = 648.0000

CR Doses:

Time (h) = 648.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 5.5373E-07 1.1689E-02 3.5643E-04
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Accumulated dose (rem) 4.1398E-05 4.2938E-01 1.3124E-02

EAB Doses:

Time (h) = 648.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.7414E-04 1.7561E+00 5.3838E-02

Accumulated dose (rem) 1.5874E-02 6.1414E+01 1.8864E+00

LPZ Doses:

Time (h) = 648.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.6144E-05 4.9794E-02 1.5321E-03

Accumulated dose (rem) 9.0031E-04 1.9568E+00 6.0533E-02

Detailed model information at time (H) = 672.0000

CR Doses:

Time (h) = 672.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.0778E-07 1.1100E-02 3.3846E-04

Accumulated dose (rem) 4.1906E-05 4.4048E-01 1.3462E-02

EAB Doses:

Time (h) =672.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.5269E-04 1.6672E+00 5.1111E-02
Accumulated dose (rem) 1.6227E-02 6.3081E+01 1.9375E+00
LPZ Doses:

Time (h) =672.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.5218E-05 4.7273E-02 1.4545E-03
Accumulated dose (rem) 9.1553E-04 2.0040E+00 6.1987E-02
Detailed model information at time (H) = 696.0000

CR Doses:

Time (h) =696.0000 Whole Body Thyroid TEDE
Delta dose (rem) 4.6511E-07 1.0527E-02 3.2096E-04
Accumulated dose (rem) 4.2371E-05 4.5101E-01 1.3783E-02

EAB Doses:
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Time (h) = 696.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.3211E-04 1.5807E+00 4.8457E-02

Accumulated dose (rem) 1.6559E-02 6.4662E+01 1.9860E+00

LPZ Doses:

Time (h) =696.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.4330E-05 4.4821E-02 1.3789E-03

Accumulated dose (rem) 9.2986E-04 2.0488E+00 6.3366E-02

Detailed model information at time (H) = 720.0000

CR Doses:

Time (h) =720.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.2560E-07 9.9705E-03 3.0398E-04

Accumulated dose (rem) 4.2797E-05 4.6098E-01 1.4087E-02

EAB Doses:

Time (h) =720.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1241E-04 1.4969E+00 4.5885E-02

Accumulated dose (rem) 1.6871E-02 6.6159E+01 2.0319E+00

LPZ Doses:

Time (h) = 720.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.3480E-05 4.2444E-02 1.3057E-03

Accumulated dose (rem) 9.4334E-04 2.0913E+00 6.4672E-02
883

####################################################################
I-131 Summary
R R R R R R B R R R R R T R R R R

DW wWwW RB
Time (hr) 1-131 (Curies) I-131 (Curies)  I-131 (Curies)

0.000  0.0000E+00 0.0000E+00 0.0000E+00
0.033  0.0000E+00 0.0000E+00 0.0000E+00
0.250  0.0000E+00 0.0000E+00 0.0000E+00
0.333  0.0000E-+00 0.0000E+00 5.9386E-01

0.533  0.0000E+00 0.0000E+00 2.8117E+00
0.800  0.0000E+00 0.0000E+00 8.0580E+00
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1.050  0.0000E+00 0.0000E+00 1.5940E+01
1.300  0.0000E+00 0.0000E+00 2.6684E+01
1.550  0.0000E+00 0.0000E+00 4.0282E+01
1.800  0.0000E+00 0.0000E-+00 5.6727E+01
2.033  0.0000E+00 0.0000E+00 7.4634E+01
2.033  0.0000E+00 0.0000E+00 7.4637E+01
2.350  0.0000E+00 0.0000E-+00 1.0082E+02
2.440  0.0000E+00 0.0000E+00 1.0826E+02
2.700  0.0000E+00 0.0000E+00 1.2970E+02
2950  0.0000E+00 0.0000E+00 1.5028E+02
3.200  0.0000E+00 0.0000E+00 1.7082E+02
3.450  0.0000E+00 0.0000E+00 1.9133E+02
3.700  0.0000E+00 0.0000E+00 2.1180E+02
3.950  0.0000E+00 0.0000E+00 2.3222E+02
4300  0.0000E+00 0.0000E+00 2.6076E+02
4,600  0.0000E+00 0.0000E+00 2.8516E+02
4900  0.0000E+00 0.0000E+00 3.0950E+02
5.200  0.0000E+00 0.0000E+00 3.3379E+02
5.500  0.0000E+00 0.0000E+00 3.5803E+02
5.800  0.0000E+00 0.0000E+00 3.8221E+02
6.100  0.0000E+00 0.0000E+00 4.0634E+02
6.400  0.0000E+00 0.0000E+00 4.3041E+02
6.700  0.0000E+00 0.0000E+00 4.5443E+02
7.000  0.0000E+00 0.0000E+00 4.7840E+02
7.300  0.0000E+00 0.0000E+00 5.0231E+02
7.600  0.0000E+00 0.0000E+00 5.2616E+02
7.900  0.0000E+00 0.0000E+00 5.4997E+02
8.000  0.0000E+00 0.0000E+00 5.5789E+02
8.300  0.0000E+00 0.0000E+00 5.8162E+02
8.600  0.0000E+00 0.0000E+00 6.0530E+02
8.900  0.0000E+00 0.0000E+00 6.2893E+02
9.200  0.0000E+00 0.0000E+00 6.5250E+02
9.500  0.0000E+00 0.0000E+00 6.7602E+02
9.800  0.0000E+00 0.0000E+00 6.9948E+02
10.100  0.0000E+00 0.0000E+00 7.2289E+02
10.400  0.0000E+00 0.0000E+00 7.4625E+02
24.000  0.0000E+00 0.0000E+00 1.7510E+03
96.000  0.0000E+00 0.0000E+00 5.5608E+03
720.000  0.0000E+00 0.0000E+00 4.1581E+03
SP CR Enviro
Time (hr) I-131 (Curies) I-131 (Curies)  I-131 (Curies)
0.000  0.0000E+00 0.0000E+00 0.0000E+00
0.033  0.0000E+00 0.0000E+00 0.0000E+00
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0.250  4.2954E+06 0.0000E+00 0.0000E+00
0.333  5.9391E+06 4.2542E-11 4.9629E-06
0.533  9.9022E+06 6.2180E-10 7.3598E-05
0.800  1.8466E+07 3.0440E-09 3.6654E-04
1.050  2.6686E+07 8.1198E-09 9.9202E-04
1.300  3.4891E+07 1.7051E-08 2.1129E-03
1.550  4.3081E+07 3.0885E-08 3.8811E-03
1.800  5.1257E+07 5.0603E-08 6.4483E-03
2.033  5.8873E+07 7.2918E-08 9.6981E-03
2.033  5.8874E+07 7.2919E-08 9.6986E-03
2350  5.9353E+07 9.2403E-08 1.5609E-02
2,440  5.9334E+07 9.9050E-08 1.7611E-02
2.700  5.9278E+07 1.2086E-07 2.4192E-02
2950  5.9224E+07 1.4530E-07 3.1638E-02
3.200 5.9171E+07 1.7293E-07 4.0178E-02
3450 5.9117E+07 2.0357E-07 4.9809E-02
3.700  5.9064E+07 2.3701E-07 6.0529E-02
3.950  5.9010E+07 2.7310E-07 7.2337E-02
4300  5.8936E+07 3.2774E-07 9.0690E-02
4.600  5.8872E+07 3.7812E-07 1.0811E-01
4900  5.8808E+07 4.3153E-07 1.2709E-01
5.200  5.8744E+07 4.8772E-07 1.4761E-01
5.500  5.8680E+07 5.4649E-07 1.6969E-01
5.800  5.8616E+07 6.0765E-07 1.9331E-01
6.100  5.8553E+07 6.7101E-07 2.1847E-01
6.400  5.8489E+07 7.3641E-07 2.4517E-01
6.700  5.8426E+07 8.0368E-07 2.7341E-01
7.000  5.8362E+07 8.7269E-07 3.0317E-01
7.300  5.8299E+07 9.4329E-07 3.3447E-01
7.600  5.8236E+07 1.0154E-06 3.6728E-01
7900  5.8172E+07 1.0888E-06 4.0162E-01
8.000  5.8151E+07 1.1135E-06 4.1341E-01
8300  5.8088E+07 1.1051E-06 4.4977E-01
8.600  5.8025E+07 1.1002E-06 4.8764E-01
8900  5.7962E+07 1.0985E-06 5.2703E-01
9200  5.7899E+07 1.0999E-06 5.6791E-01
9.500  5.7836E+07 1.1039E-06 6.1031E-01
9.800  5.7774E+07 1.1106E-06 6.5420E-01
10.100  5.7711E+07 1.1197E-06 6.9959E-01
10400  5.7648E+07 1.1310E-06 7.4646E-01
24.000  5.4879E+07 2.5462E-06 4.3790E+00
96.000  4.2287E+07 6.6318E-06 6.3223E+01
720.000  4.4172E+06 4.4890E-06 9.5804E+02
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Dummy
Time (hr) 1-131 (Curies)
0.000  0.0000E+00
0.033  0.0000E+00
0.250  0.0000E+00
0.333  0.0000E+00
0.533  0.0000E+00
0.800  0.0000E+00
1.050  0.0000E+00
1.300  0.0000E+00
1.550  0.0000E+00
1.800  0.0000E+00
2.033  0.0000E+00
2.033  0.0000E+00
2.350  0.0000E+00
2.440  0.0000E+00
2.700  0.0000E+00
2950  0.0000E+00
3.200  0.0000E+00
3.450  0.0000E+00
3.700  0.0000E+00
3.950  0.0000E+00
4.300  0.0000E+00
4.600  0.0000E+00
4900  0.0000E+00
5200  0.0000E+00
5.500  0.0000E+00
5.800  0.0000E+00
6.100  0.0000E+00
6.400  0.0000E+00
6.700  0.0000E+00
7.000  0.0000E+00
7.300  0.0000E+00
7.600  0.0000E+00
7.900  0.0000E+00
8.000  0.0000E+00
8.300  0.0000E+00
8.600  0.0000E+00
8.900  0.0000E+00
9.200  0.0000E+00
9.500  0.0000E+00
9.800  0.0000E+00
10.100  0.0000E+00
10.400  0.0000E+00
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24.000  0.0000E+00
96.000  0.0000E+00
720.000  0.0000E+00

R R T R R R R R R B R R R
Cumulative Dose Summary
A R R R R R R R R R R R R R R R

CR EAB LPZ
Time Thyroid TEDE Thyroid TEDE Thyroid TEDE
(hr) (rem) (rem) (rem) (rem) (rem) (rem)
0.000 0.0000E+00 0.0000E+00 0.0000E-+00 0.0000E+00 0.0000E+00 0.0000E+00
0.033 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.250 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.333 4.0840E-10 1.2989E-11 4.6951E-07 1.6789E-08 1.2840E-07 4.5913E-09
0.533 1.7162E-08 5.4535E-10 6.9499E-06 2.4696E-07 1.9007E-06 6.7540E-08
0.800 1.5216E-07 4.8323E-09 3.4527E-05 1.2183E-06 9.4426E-06 3.3318E-07
1.050 5.6153E-07 1.7840E-08 9.3226E-05 3.2725E-06 2.5496E-05 8.9495E-07
1.300 1.5007E-06 4.7714E-08 1.9810E-04 6.9229E-06 5.4176E-05 1.8933E-06
1.550 3.3021E-06 1.0508E-07 3.6305E-04 1.2638E-05 9.9288E-05 3.4563E-06
1.800 6.3727E-06 2.0298E-07 6.0185E-04 2.0879E-05 1.6459E-04 5.7101E-06
2.033 1.0791E-05 3.4396E-07 9.0331E-04 3.1249E-05 2.4704E-04 8.5459E-06
2.033 1.0791E-05 3.4399E-07 9.0335E-04 3.1250E-05 2.4705E-04 8.5463E-06
2.350 1.8688E-05 5.9608E-07 1.4499E-03 4.9988E-05 3.9653E-04 1.3671E-05
2.440 2.1296E-05 6.7938E-07 1.6346E-03 5.6305E-05 4.4704E-04 1.5398E-05
2.700 2.9913E-05 9.5465E-07 2.2408E-03 7.6993E-05 6.1281E-04 2.1056E-05
2.950 3.9922E-05 1.2745E-06 2.9247E-03 1.0027E-04 7.9985E-04 2.7422E-05
3.200 5.1864E-05 1.6563E-06 3.7071E-03 1.2683E-04 1.0138E-03 3.4684E-05
3.450 6.5960E-05 2.1071E-06 4.5871E-03 1.5663E-04 1.2545E-03 4.2835E-05
3.700 8.2418E-05 2.6335E-06 5.5643E-03 1.8965E-04 1.5217E-03 5.1864E-05
3.950 1.0143E-04 3.2416E-06 6.6379E-03 2.2585E-04 1.8153E-03 6.1765E-05
4.300 1.3268E-04 4.2415E-06 8.3023E-03 2.8185E-04 2.2705E-03 7.7082E-05
4,600 1.6408E-04 5.2458E-06 9.8773E-03 3.3473E-04 2.7013E-03 9.1543E-05
4.900 1.9999E-04 6.3945E-06 1.1588E-02 3.9206E-04 3.1691E-03 1.0722E-04
5.200 2.4065E-04 7.6951E-06 1.3434E-02 4.5379E-04 3.6738E-03 1.2410E-04
5.500 2.8628E-04 9.1542E-06 1.5413E-02 5.1989E-04 4.2151E-03 1.4218E-04
5.800 3.3706E-04 1.0778E-05 1.7525E-02 5.9031E-04 4.7927E-03 1.6144E-04
6.100 3.9318E-04 1.2572E-05 1.9769E-02 6.6502E-04 5.4064E-03 1.8187E-04
6.400 4.5479E-04 1.4541E-05 2.2144E-02 7.4398E-04 6.0559E-03 2.0346E-04
6.700 5.2203E-04 1.6689E-05 2.4649E-02 8.2715E-04 6.7410E-03 2.2621E-04
7.000 5.9504E-04 1.9022E-05 2.7283E-02 9.1450E-04 7.4613E-03 2.5010E-04
7.300 6.7394E-04 2.1541E-05 3.0045E-02 1.0060E-03 8.2168E-~03 2.7512E-04
7.600 7.5883E-04 2.4252E-05 3.2935E-02 1.1016E-03 9.0071E-03 3.0126E-04
7.900 8.4980E-04 2.7155E-05 3.5951E-02 1.2013E-03 9.8319E-03 3.2852E-04
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8.000 8.8149E-04 2.8167E-05 3.6985E-02 1.2354E-03 1.0115E-02 3.3785E-04
8.300 9.7709E-04 3.1217E-05 4.0168E-02 1.3404E-03 1.0448E-02 3.4949E-04
8.600 1.0719E-03 3.4240E-05 4.3477E-02 1.4495E-03 1.0795E-02 3.6156E-04
8.900 1.1662E-03 3.7245E-05 4.6909E-02 1.5625E-03 1.1155E-02 3.7406E-04
9.200 1.2603E-03 4.0242E-05 5.0464E-02 1.6795E-03 1.1528E-02 3.8699E-04
9.500 1.3544E-03 4.3238E-05 5.4142E-02 1.8004E-03 1.1913E-02 4.0034E-04
9.800 1.4487E-03 4.6241E-05 5.7941E-02 1.9251E-03 1.2312E-02 4.1411E-04
10.100 1.5435E-03 4.9258E-05 6.1860E-02 2.0537E-03 1.2723E-02 4.2831E-04
10.400 1.6390E-03 5.2294E-05 6.5900E-02 2.1861E-03 1.3146E-02 4.4291E-04
24.000 8.1226E-03 2.5704E-04 3.6586E-01 1.1855E-02 4.4596E-02 1.4978E-03
96.000 5.4238E-02 1.6747E-03 4.6334E+00 1.4412E-01 3.4672E-01 1.0931E-02
720.000 4.6098E-01 1.4087E-02 6.6159E+01 2.0319E+00 2.0913E+00 6.4672E-02

R R R R R R S R AR R R R Y
Worst Two-Hour Doses
R R R R R R R R R B R R R R R

EAB

Time Whole Body Thyroid TEDE
(hr) (rem) (rem) (rem)

96.0 4.6323E-05 1.9720E-01 6.0504E-03

Attachment 2 - RADTRAD Sensitivity Run for CST, Unfiltered Inleakage to Control
Room

A R R R R R R R R R
RADTRAD Version 3.03 (Spring 2001) run on 3/01/2006 at 14:01:23
Rt AR R R R R R R R R R R

HA AR R R B R R R R R
File information
R R R R R R R R R R R R R R R

Plant file = esfcstu.psf
Inventory file = =F:\radtrad303\columbia 2006\columbiaesf.NIF
Release file = F:\radtrad303\columbia 2006\columbia.RFT

Dose Conversion file = F:\radtrad303\columbia 2006\fgr11&12.inp

R HHER HEHHEE B #  # HEHR # & HHH
# ## # it HE #AH# # #
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# #H# # HE#H ## ## # #
BHEHE HiHHE #HEE B H H H HEHE 8 # #
# # # HH# #H#HHE # # #
# ## HHE #HE # # #
# HE#H # HE ## HHHE #
Radtrad 3.03 4/15/2001
Columbia AST - ESF Release - Unfiltered
Nuclide Inventory File:

F:\radtrad303\columbia 2006\columbiaesf.NIF
Plant Power Level:
3.5560E+03
Compartments:
7
Compartment 1:
DW
3
2.0050E+05

OO OO

Compartment 2:
ww

3

1.4420E+05

Compartment 3:
RB

0
0
0
0
0
3
1.8048E+04
0
0
0
0
0

Compartment 4:
Sp
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3
1.3730E+05

OO O OO

Compartment 5:
CR

1
1400E+05

2.
0
0
0
0

0
Compartment 6:
Enviro

2

0.0000E+00

SO O OO

Compartment 7:
Dummy

3

1.0000E+06

SO OO OoO

Pathways:
12
Pathway 1:
DW to WW
1
2
2
Pathway 2:
WW to DW
2
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1
2
Pathway 3:
Failed SL to Dummy
1
7
2
Pathway 4:
Intact SLs to Dummy
1
7
2
Pathway 5:
DWtoRB
1
3
2
Pathway 6:
WW to RB
2
3
2
Pathway 7:
Bypass DW to Dummy
1
7
2
Pathway 8:
Bypass WW to Dummy
2
7
2
Pathway 9:
SP to RB
4
3
2
Pathway 10:
RB SGTS to Enviro
3
6
2
Pathway 11:

Enviro to CR (unfiltered)
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Y L O\

Pathway 12:
CR to Enviro
5
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename: -

Source Term:

2

1 0.0000E+00

4 1.0000E+00
F:\radtrad303\columbia 2006\fgr11&12.inp
F:\radtrad303\columbia 2006\columbia.RFT
0.0000E+00

1

9.5000E-01 4.8500E-02 1.5000E-03 1.0000E+00
Overlying Pool:

0

0.0000E+00

0

0

0

0

Compartments:

7

Compartment 1:

0

1

1

0.0000E+Q0

5

0.0000E+00 0.0000E+00
2.5000E-01 6.2000E+00
2.4400E+00 6.2000E-01
2.4000E+01 0.0000E+00
7.2000E+02 0.0000E+00
1

0.0000E+00
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5

0.0000E+00 0.0000E-+00
2.5000E-01 6.2000E+00
2.4400E+00 6.2000E-01
2.4000E+01 0.0000E+00
7.2000E+02 0.0000E+00
1

0.0000E+00

OO O OO

C

Q

mpartment 2:

OO OO O OO —O

C

[*]

mpartment 3:

COO0OO0OO0OOCO—=O

Q
©

mpartment 4:

OC OO OOOO—O

Compartment 5:
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mpartment 6:

OOOOOOO'—‘OQOOOOOOO'—‘O

C

[e]

mpartment 7:

QOO OO OO—~0O

Pathways:
12
Pathway 1:

W OOoOOOoOOo

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
0
0
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o

Pathway 2:

_H OO OO OYMw OO0

W

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

SO OO0

N O

Pathway 3:

WL OOCOOOo

0.0000E+00 1.3800E-01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 6.9200E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 6.9200E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway 4:

COOCOOMODODOOCOO
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1
3
0.0000E+00 4.1500E-01 8.9700E+01 4.2800E+01 1.0000E-01
2.4000E+01 2.0800E-O1 8.9700E+01 4.2800E+01 1.0000E-01
7.2000E+02 2.0800E-01 8.9700E+01 4.2800E+01 1.0000E-01

OO OCOOCO

Pathway 5:

— OO0 0O Ow

4
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 6.9600E-01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E+00
0

Pathway 6:

— O OO OO OOOOCO

+

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.0000E-01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.5000E-01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.5000E-01 0.0000E+00 0.0000E+00 0.0000E+00
0
0
0
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OO O

P

jor)

thway 7:

P22 OO OOO

0.0000E+00 7.5200E-01 0.0000E-+00 0.0000E+00 0.0000E+00
3.3300E-01 5.6000E-02 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.8000E-02 0.0000E-+00 0.0000E+00 0.0000E-+00
7.2000E+02 2.8000E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway 8:

o OO O OOPN OOOCOOO

0.0000E+00 5.4100E-01 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 4.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00

OO OO0

P

o

thway 9:

OO OO
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W — 0

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E-+00
2.5000E-01 6.4000E-02 1.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 6.4000E-02 1.0000E+02 0.0000E+00 0.0000E+00

SO O OO0

P

0

thway 10:

W= OO OOCO

0.0000E+00 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00

OO O OOCO

P

0

thway 11:

N—= OO OO O

0.0000E+00 5.0000E+01 0.0000E-+00 0.0000E+00 0.0000E+00
7.2000E+02 5.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00

SO OOO
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0
Pathway 12:

N, OOOOO

0.0000E+00
7.2000E+02

OO OOCO

8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02
8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02

Dose Locations:

3
Location 1:
CR
5
0
1
2
0.0000E+00
7.2000E+02
1
4
0.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02
Location 2:
EAB
6
1
2
0.0000E+00
7.2000E+02
1
4
0.0000E+00
8.0000E+00

3.5000E-04
3.5000E-04

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

1.8100E-04
1.8100E-04

3.5000E-04
3.5000E-04
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2.4000E+01
7.2000E+02
0
Location 3:
LPZ
6
1
5
0.0000E+00
8.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02
1
4
0.0000E+00
8.0000E+00
2.4000E+01
7.2000E+02
0

3.5000E-04
3.5000E-04

4.9500E-05
3.6900E-05
1.9500E-05
7.8100E-06
7.8100E-06

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

Effective Volume Location:

1

6

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

4.57E-04
2.31E-04
1.05E-04
7.40E-05
6.44E-05
6.44E-05

Simulation Parameters:

6

0.0000E+00
4.0000E+00
8.0000E+00
2.4000E+01
4.8000E+01
7.2000E+02

5.0000E-02
5.0000E-01
1.0000E+00
2.0000E+00
2.4000E+01
0.0000E+00

Output Filename:

C:\Program Files\radtrad303\ENW\Columbia AST_5u.0o0

b b b ek b
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End of Scenario File
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AR R R R A R R R R AR A R
RADTRAD Version 3.03 (Spring 2001) run on 3/01/2006 at 14:01:23
L L e S s

T T e e e s
Plant Description
R R R R R R R R R R R R R R

Number of Nuclides = 60

Inventory Power = 1.0000E+00 MWth
Plant Power Level = 3.5560E+03 MWth

Number of compartments = 7
Compartment information

Compartment number 1
Name: DW
Compartment volume = 2.0050E+0Q5 (Cubic feet)
Compartment type is Normal
Removal devices within compartment:
Spray(s)
Pathways into and out of compartment 1
Inlet Pathway Number 2: WW to DW
Exit Pathway Number 1: DW to WW
Exit Pathway Number 3: Failed SL to Dummy
Exit Pathway Number 4: Intact SLs to Dummy
Exit Pathway Number 5:DW to RB
Exit Pathway Number 7: Bypass DW to Dummy

Compartment number 2

Name: WW
Compartment volume = 1.4420E+05 (Cubic feet)
Compartment type is Normal

Pathways into and out of compartment 2
Inlet Pathway Number 1: DW to WW
Exit Pathway Number 2: WW to DW
Exit Pathway Number 6: WW to RB
Exit Pathway Number 8: Bypass WW to Dummy

Compartment number 3
Name: RB
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Compartment volume = 1.8048E+04 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 3

Inlet Pathway Number 5: DW to RB

Inlet Pathway Number 6: WW to RB

Inlet Pathway Number 9: SP to RB

Exit Pathway Number 10: RB SGTS to Enviro

Compartment number 4 (Source term fraction= 1.0000E+00

)

Name: SP

Compartment volume = 1.3730E+05 (Cubic feet)
Compartment type is Normal

Pathways into and out of compartment 4
Exit Pathway Number 9: SP to RB

Compartment number $
Name: CR
Compartment volume = 2.1400E+05 (Cubic feet)
Compartment type is Control Room
Pathways into and out of compartment 5
Inlet Pathway Number 11: Enviro to CR (unfiltered)
Exit Pathway Number 12: CR to Enviro

Compartment number 6
Name: Enviro
Compartment type is Environment
Pathways into and out of compartment 6
Inlet Pathway Number 10: RB SGTS to Enviro
Inlet Pathway Number 12: CR to Enviro
Exit Pathway Number 11: Enviro to CR (unfiltered)

Compartment number 7

Name: Dummy

Compartment volume = 1.0000E+06 (Cubic feet)

Compartment type is Normal

Pathways into and out of compartment 7
Inlet Pathway Number 3: Failed SL to Dummy
Inlet Pathway Number 4: Intact SLs to Dummy
Inlet Pathway Number 7: Bypass DW to Dummy
Inlet Pathway Number 8: Bypass WW to Dummy

Total number of pathways = 12
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B R R R R R T R R T R R T T T
RADTRAD Version 3.03 (Spring 2001) run on 3/01/2006 at 14:01:23
R R R R R R R R R R R R R AT R R R

i R R R R T R R R R R
Scenario Description
B R R R R R R T R R R

Radioactive Decay is enabled
Calculation of Daughters is enabled

Release Fractions and Timings
GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.033330hr  0.5000hrs  1.5000 hrs (gm)
NOBLES 0.0000E+00 5.0000E-02  9.5000E-01 0.000E+00
IODINE  0.0000E+00 5.0000E-02  2.5000E-01 6.261E+02
CESIUM  0.0000E+00 5.0000E-02  2.0000E-01 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00  5.0000E-02 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00  2.0000E-02 0.000E+00
BARIUM 0.0000E+00 0.0000E+00  2.0000E-02 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00  2.5000E-03 0.000E+00
CERIUM  0.0000E+00 0.0000E+00  5.0000E-04 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00  2.0000E-04 0.000E+00

Inventory Power=  3556. 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)
[-131 2 5.580E+04 6.947E+05 1.820E-14 2.920E-07 8.890E-09
[-132 2 7.880E+04 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 1.088E+05 7.488E+04 2.940E-14 4.860E-08 1.580E-09
[-134 2 1.206E+05 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 1.006E+05 2.380E+04 8.294E-14 8.460E-09 3.320E-10

Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
[-131 Xe-131lm 0.01 none 000 none 0.00

I-133  Xe-133m 0.03  Xe-133 097 none 0.00

I-135 Xe-135m 0.15  Xe-135 0.85 none  0.00

Iodine fractions
Aerosol = 9.,5000E-01
Elemental = 4.8500E-02
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Organic = 1.5000E-03
COMPARTMENT DATA
Compartment number 1: DW

Sprays: Aerosal Removal Data

Time (hr) Removal Coef. (hr*-1)
0.0000E+00 0.0000E+00
2.5000E-01 6.2000E+00
2.4400E+00 6.2000E-01
2.4000E+01 0.0000E+00
7.2000E+02 0.0000E+00

Sprays: Elemental Removal Data
Time (hr) Removal Coef. (hr*-1)
0.0000E+00 0.0000E+00
2.5000E-01 6.2000E+00
2.4400E+00 6.2000E-01
2.4000E+01 0.0000E+00
7.2000E+02 0.0000E+00
Compartment number 2: WW
Compartment number 3: RB
Compartment number 4: SP
Compartment number 5: CR
Compartment number 6: Enviro
Compartment number 7: Dummy
PATHWAY DATA
Pathway number 1: DW to WW
Pathway Filter: Removal Data
Time (hr)  Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
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7.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
Pathway number 2: WW to DW
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 3: Failed SL to Dummy
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 1.3800E-01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 6.9200E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 6.9200E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 4: Intact SLs to Dummy
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 4.1500E-01 8.9700E+01 4.2800E+01 1.0000E-01
2.4000E+01 2.0800E-01 8.9700E+01 4.2800E+01 1.0000E-01
7.2000E+02 2.0800E-01 8.9700E+01 4.2800E+01 1.0000E-01

Pathway number 5: DW to RB
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E-+00
3.3300E-01 6.9600E-01 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 6: WW to RB
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Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.0000E-01 0.0000E+00 0.0000E+00 ' 0.0000E+00
2.4000E+01 2.5000E-01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.5000E-01 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 7: Bypass DW to Dummy
Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 7.5200E-01 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.6000E-02 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.8000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.8000E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 8: Bypass WW to Dummy
Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 5.4100E-01 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 4.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 9: SP to RB
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

2.5000E-01 6.4000E-02 1.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 6.4000E-02 1.0000E+02 0.0000E+00 0.0000E+00

Pathway number 10: RB SGTS to Enviro
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Pathway Filter: Removal Data
Time (hr)  Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
0.0000E+00 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00

3.3300E-01 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 6.4000E-02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 11: Enviro to CR (unfiltered)

Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)
(cfm) Aerosol  Elemental Organic
0.0000E+00 5.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00

7.2000E+02 5.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
Pathway number 12: CR to Enviro

Pathway Filter: Removal Data

Time (hr)  Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
0.0000E+00 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02

7.2000E+02 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02

LOCATION DATA

Location CR isin compartment 5

Location X/Q Data

Time (hr) X/Q (s * m*-3)
0.0000E+00 4.5700E-04
2.0000E+00 2.3100E-04
8.0000E+00 1.0500E-04
2.4000E+01 7.4000E-05
9.6000E+01 6.4400E-05
7.2000E+02 6.4400E-05

Location Breathing Rate Data

Time (hr) Breathing Rate (m”3 * sec”-1)
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04

Location Occupancy Factor Data
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Time (hr) Occupancy Factor
0.0000E+00 1.0000E+00
2.4000E+01 6.0000E-01
9.6000E+01 4,0000E-01
7.2000E+02 4,0000E-01

Location EAB  is in compartment 6

Location X/Q Data

Time (hr) X/Q (s * m~-3)
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04

Location Breathing Rate Data

Time (hr) Breathing Rate (m”3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-04
7.2000E+02 3.5000E-04

Location LPZ isin compartment 6

Location X/Q Data
Time (hr) X/Q (s * m~-3)
0.0000E+00 4.9500E-05
8.0000E+00 3.6900E-05
2.4000E+01 1.9500E-05
9.6000E+01 7.8100E-06
7.2000E+02 7.8100E-06

Location Breathing Rate Data

7.2000E+02

Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 2.3000E-04

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS

Time Time step

0.0000E+00  5.0000E-02

4.0000E+00  5.0000E-01
8.0000E+00  1.0000E+00

2.4000E+01  2.0000E+00

4.8000E+01  2.4000E+01

0.0000E+00
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T T T e e s g s
RADTRAD Version 3.03 (Spring 2001) run on 3/01/2006 at 14:01:23
R R R R R R R R R T T R R R T R A

B e e s s s e g
Dose Output
L  C  a  a dii

Detailed model information at time (H) = 0.0333

CR Doses:

Time (h)= 0.0333 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+Q0
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
EAB Doses:

Time (h)= 0.0333 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:

Time (h)= 0.0333 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

Detailed model information at time (H) = 0.0500
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CR Doses:

Time (h)= 0.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
EAB Doses:

Time (h)= 0.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E-+00
LPZ Doses:

Time (h)= 0.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Detailed model information at time (H) = 0.1000

CR Doses:

Time (h)= 0.1000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
EAB Doses:

Time (h)= 0.1000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+Q0
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:

Time (h)= 0.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E-+00
Detailed model information at time (H) = 0.1500

CR Doses:

Time (h)= 0.1500 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
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Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
EAB Doses:

Time (h)= 0.1500 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:

Time (h)= 0.1500 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Detailed model information at time (H) = 0.2000

CR Doses:

Time (h) = 0.2000 Whole Body Thyroid @ TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
EAB Doses:

Time (h)= 0.2000 Whole Body Thyroid @ TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+0Q0
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:

Time (h) = 0.2000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Detailed model information at time (H) = 0.2500

CR Doses:

Time (h) = 0.2500 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

EAB Doses:
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Time (h)= 0.2500 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:

Time (h) = 0.2500 Whole Body Thyroid  TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Detailed model information at time (H) = 0.3000

CR Doses:

Time (h)= 0.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.3197E-14 1.4350E-10 4.5578E-12
Accumulated dose (rem) 3.3197E-14 1.4350E-10 4.5578E-12
EAB Doses:

Time (h)= 0.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.9750E-10 1.6280E-07 5.8307E-09
Accumulated dose (rem) 6.9750E-10 1.6280E-07 5.8307E-09
LPZ Doses:

Time (h)= 0.3000 Whole Body Thyroid TEDE

Delta dose (rem) 1.9075E-10 4.4523E-08 1.5946E-09
Accumulated dose (rem) 1.9075E-10 4.4523E-08 1.5946E-09
Detailed model information at time (H)= 0.3330

CR Doses:

Time (h) = 0.3330 Whole Body Thyroid = TEDE

Delta dose (rem) 8.3319E-14 3.6701E-10 1.1652E-11
Accumulated dose (rem) 1.1652E-13 5.1051E-10 1.6210E-11
EAB Doses:

Time (h)= 0.3330 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2899E-09 3.0671E-07 1.0958E-08
Accumulated dose (rem) 1.9874E-09 4.6951E-07 1.6789E-08
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LPZ Doses:

Time (h)= 0.3330 Whole Body Thyroid  TEDE

Delta dose (rem) 3.5277E-10 8.3878E-08 2.9968E-09

Accumulated dose (rem) 5.4352E-10 1.2840E-07 4.5913E-09

Detailed model information at time (H) = 0.3500

CR Doses:

Time (h)= 0.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 7.8105E-14 3.4826E-10 1.1054E-11

Accumulated dose (rem) 1.9462E-13 8.5877E-10 2.7264E-11

EAB Doses:

Time (h)= 0.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 9.4614E-10 2.2764E-07 8.1204E-09

Accumulated dose (rem) 2.9336E-09 6.9714E-07 2.4909E-08

LPZ Doses:

Time (h)= 0.3500 Whole Body Thyroid TEDE

Delta dose (rem) 2.5875E-10 6.2254E-08 2.2208E-09
Accumulated dose (rem) 8.0227E-10 1.9066E-07 6.8121E-09
Detailed model information at time (H) = 0.4000

CR Doses:

Time (h)= 0.4000 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.6258E-13 2.0743E-09 6.5830E-11
Accumulated dose (rem) 6.5720E-13 2.9330E-09 9.3094E-11
EAB Doses:

Time (h)= 0.4000 Whole Body Thyroid = TEDE

Delta dose (rem) 4.0311E-09 9.7516E-07 3.4762E-08
Accumulated dose (rem) 6.9647E-09 1.6723E-06 5.9671E-08
LPZ Doses:

Time (h)= 0.4000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.1024E-09 2.6669E-07 9.5067E-09
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Accumulated dose (rem) 1.9047E-09 4.5734E-07 1.6319E-08
Detailed model information at time (H) = 0.4500

CR Doses:

Time (h)= 0.4500 Whole Body Thyroid  TEDE

Delta dose (rem) 9.2277E-13 4.2119E-09 1.3362E-10
Accumulated dose (rem) 1.S800E-12 7.1450E-09 2.2671E-10
EAB Doses:

Time (h)= 0.4500 Whole Body Thyroid TEDE

Delta dose (rem) 6.0317E-09 1.4847E-06 5.2808E-08
Accumulated dose (rem) 1.2996E-08 3.1570E-06 1.1248E-07
LPZ Doses:

Time (h)= 0.4500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.6495E-09 4.0604E-07 1.4442E-08
Accumulated dose (rem) 3.5542E-09 8.6338E-07 3.0761E-08
Detailed model information at time (H) = 0.5000

CR Doses:

Time (h)= 0.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.5671E-12 7.2791E-09 2.3084E-10
Accumulated dose (rem) 3.1471E-12 1.4424E-08 4.5755E-10
EAB Doses:

Time (h)= 0.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 8.2392E-09 2.0629E-06 7.3216E-08
Accumulated dose (rem) 2.1236E-08 5.2200E-06 1.8569E-07
LPZ Doses:

Time (h)= 0.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.2533E-09 5.6417E-07 2.0023E-08
Accumulated dose (rem) 5.8075E-09 1.4276E-06 5.0784E-08

Detailed model information at time (H) = 0.5333
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CR Doses:

Time (h)= 0.5333 Whole Body Thyroid TEDE

Delta dose (rem) 1.4871E-12 7.0282E-09 2.2280E-10
Accumulated dose (rem) 4.6342E-12 2.1452E-08 6.8035E-10
EAB Doses:

Time (h) = 0.5333 Whole Body Thyroid  TEDE

Delta dose (rem) 6.7932E-09 1.7299E-06 6.1268E-08
Accumulated dose (rem) 2.8029E-08 6.9499E-06 2.4696E-07
LPZ Doses:

Time (h)= 0.5333 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.8578E-09 4.7310E-07 1.6756E-08
Accumulated dose (rem) 7.6653E-09 1.9007E-06 6.7540E-08
Detailed model information at time (H) = 0.5500

CR Doses:

Time (h)= 0.5500 Whole Body Thyroid TEDE

Delta dose (rem) 8.9731E-13 4.2898E-09 1.3596E-10
Accumulated dose (rem) 5.5315E-12 2.5742E-08 8.1631E-10
EAB Doses:

Time (h) = 0.5500 Whole Body Thyroid TEDE

Delta dose (rem) 3.8026E-09 9.7922E-07 3.4633E-08
Accumulated dose (rem) 3.1831E-08 7.9291E-06 2.8160E-07

LPZ Doses:

Time (h)= 0.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.0399E-09 2.6780E-07 9.4714E-09
Accumulated dose (rem) 8.7053E-09 2.1685E-06 7.7011E-08
Detailed model information at time (H) = 0.6000

CR Doses:

Time (h)= 0.6000 Whole Body Thyroid TEDE
Delta dose (rem) 3.4636E-12 1.6643E-08 5.2741E-10
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Accumulated dose (rem) 8.9951E-12 4.2385E-08 1.3437E-09
EAB Doses:

Time (h) = 0.6000 Whole Body Thyroid TEDE

Delta dose (rem) 1.3270E-08 3.4325E-06 1.2133E-07
Accumulated dose (rem) 4.5102E-08 1.1362E-05 4.0293E-07
LPZ Doses:

Time (h)= 0.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6292E-09 9.3873E-07 3.3182E-08
Accumulated dose (rem) 1.2334E-08 3.1072E-06 1.1019E-07
Detailed model information at time (H)= 0.6500

CR Doses:

Time (h)= 0.6500 Whole Body Thyroid TEDE

Delta dose (rem) 4,7511E-12 2.3200E-08 7.3494E-10
Accumulated dose (rem) 1.3746E-11 6.5584E-08 2.0787E-09
EAB Doses:

Time (h)= 0.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.6248E-08 4.2621E-06 1.5039E-07
Accumulated dose (rem) 6.1350E-08 1.5624E-05 5.5332E-07
LPZ Doses:

Time (h)= 0.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.4436E-09 1.1656E-06 4.1130E-08
Accumulated dose (rem) 1.6778E-08 4.2728E-06 1.5132E-07
Detailed model information at time (H)= 0.7000

CR Doses:

Time (h)= 0.7000 Whole Body Thyroid TEDE

Delta dose (rem) 6.2998E-12 3.1233E-08 9.8911E-10
Accumulated dose (rem) 2.0046E-11 9.6817E-08 3.0678E-09

EAB Doses:
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Time (h)= 0.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.9600E-08 5.2058E-06 1.8341E-07
Accumulated dose (rem) 8.0950E-08 2.0829E-05 7.3673E-07
LPZ Doses:

Time (h)= 0.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.3601E-09 1.4237E-06 5.0159E-08
Accumulated dose (rem) 2.2138E-08 5.6965E-06 2.0148E-07
Detailed model information at time (H) = 0.7500

CR Doses:

Time (h) = 0.7500 Whole Body Thyroid  TEDE

Delta dose (rem) 8.1372E-12 4.0924E-08 1.2956E-09
Accumulated dose (rem) 2.8183E-11 1.3774E-07 4.3634E-09
EAB Doses:

Time (h)= 0.7500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.3311E-08 6.2634E-06 2.2036E-07
Accumulated dose (rem) 1.0426E-07 2.7093E-05 9.5709E-07
LPZ Doses:

Time (h)= 0.7500 Whole Body Thyroid TEDE

Delta dose (rem) 6.3751E-09 1.7129E-06 6.0263E-08
Accumulated dose (rem) 2.8513E-08 7.4094E-06 2.6175E-07
Detailed model information at time (H) = 0.8000

CR Doses:

Time (h)= 0.8000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.0289E-11 5.2454E-08 1.6601E-09
Accumulated dose (rem) 3.8473E-11 1.9020E-07 6.0235E-09

EAB Doses:
Time (h)= 0.8000 Whole Body Thyroid TEDE

Delta dose (rem) 2.7370E-08 7.4346E-06 2.6121E-07
Accumulated dose (rem) 1.3163E-07 3.4527E-05 1.2183E-06
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LPZ Doses:

Time (h)= 0.8000 Whole Body Thyroid TEDE

Delta dose (rem) 7.4852E-09 2.0332E-06 7.1436E-08
Accumulated dose (rem) 3.5999E-08 9.4426E-06 3.3318E-07
Detailed model information at time (H)= 0.8500

CR Doses:

Time (h)= 0.8500 Whole Body Thyroid TEDE

Delta dose (rem) 1.2780E-11 6.5997E-08 2.0881E-09
Accumulated dose (rem) 5.1253E-11 2.5619E-07 8.1116E-09
EAB Doses:

Time (h)= 0.8500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1766E-08 8.7191E-06 3.0595E-07
Accumulated dose (rem) 1.6340E-07 4.3246E-05 1.5242E-06
LPZ Doses:

Time (h)= 0.8500 Whole Body Thyroid TEDE

Delta dose (rem) 8.6873E-09 2.3845E-06 8.3671E-08
Accumulated dose (rem) 4.4686E-08 1.1827E-05 4.1685E-07
Detailed model information at time (H)= 0.9000

CR Doses:

Time (h)= 0.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5633E-11 8.1728E-08 2.5851E-09
Accumulated dose (rem) 6.6886E-11 3.3792E-07 1.0697E-08
EAB Doses:

Time (h)= 0.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6487E-08 1.0117E-05 3.5455E-07
Accumulated dose (rem) 1.9988E-07 5.3363E-05 1.8788E-06
LPZ Doses:

Time (h)= 0.9000 Whole Body Thyroid TEDE
Delta dose (rem) ~ 9.9785E-09 2.7667E-06 9.6964E-08
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Accumulated dose (rem) 5.4664E-08 1.4594E-05 5.1382E-07
Detailed model information at time (H) = 0.9500

CR Doses:

Time (h)= 0.9500 Whole Body Thyroid TEDE

Delta dose (rem) 1.8869E-11 9.9817E-08 3.1564E-09
Accumulated dose (rem) 8.5756E-11 4.3774E-07 1.3853E-08
EAB Doses:

Time (h) = 0.9500 Whole Body Thyroid TEDE

Delta dose (rem) 4.1525E-08 1.1627E-05 4.0700E-07
Accumulated dose (rem) 2.4141E-07 6.4990E-05 2.2858E-06
LPZ Doses:

Time (h)= 0.9500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.1356E-08 3.1798E-06 1.1131E-07
Accumulated dose (rem) 6.6021E-08 1.7774E-05 6.2512E-07
Detailed model information at time (H)= 1.0000

CR Doses:

Time (h)= 1.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.2509E-11 1.2043E-07 3.8073E-09
Accumulated dose (rem) 1.0827E-10 5.5817E-07 1.7661E-08
EAB Doses:

Time (h)= 1.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.6872E-08 1.3250E-05 4.6328E-07
Accumulated dose (rem) 2.8828E-07 7.8241E-05 2.7491E-06
LPZ Doses:

Time (h)= 1.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.2818E-08 3.6237E-06 1.2670E-07
Accumulated dose (rem) 7.8839E-08 2.1397E-05 7.5182E-07

Detailed model information at time (H) = 1.0500



RESPONSE TO REQUEST FOR ADDITIONAL INFORAMTION RELATED TO
ALTERNATIVE SOURCE TERM LICENSE AMENDMENT REQUEST
Enclosure 2
Page 130 0f 192

CR Doses:

Time (h) = 1.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.6573E-11 1.4374E-07 4.5431E-09
Accumulated dose (rem) 1.3484E-10 7.0191E-07 2.2204E-08
EAB Doses:

Time (h)= 1.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.2518E-08 1.4986E-05 5.2337E-07
Accumulated dose (rem) 3.4080E-07 9.3226E-05 3.2725E-06
LPZ Doses:

Time (h)= 1.0500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.4363E-08 4.0983E-06 1.4313E-07
Accumulated dose (rem) 9.3202E-08 2.5496E-05 8.9495E-07
Detailed model information at time (H)= 1.1000

CR Doses:

Time (h)= 1.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1077E-11 1.6991E-07 5.3687E-09
Accumulated dose (rem) 1.6592E-10 8.7182E-07 2.7572E-08
EAB Doses:

Time (h)= 1.1000 Whole Body Thyroid " TEDE

Delta dose (rem) 5.8457E-08 1.6833E-05 5.8725E-07
Accumulated dose (rem) 3.9926E-07 1.1006E-04 3.8597E-06
LPZ Doses:

Time (h)= 1.1000 Whole Body Thyroid TEDE

Delta dose (rem) 1.5987E-08 4.6035E-06 1.6060E-07
Accumulated dose (rem) 1.0919E-07 3.0099E-05 1.0556E-06
Detailed model information at time (H)= 1.1500

CR Doses:

Time (h) = 1.1500 Whole Body Thyroid TEDE
Delta dose (rem) ~ 3.6041E-11 1.9909E-07 6.2893E-09
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Accumulated dose (rem) 2.0196E-10 1.0709E-06 3.3862E-08
EAB Doses:

Time (h)= 1.1500 Whole Body Thyroid TEDE

Delta dose (rem) 6.4683E-08 1.8792E-05 6.5491E-07
Accumulated dose (rem) 4.6394E-07 1.2885E-04 4.5146E-06
LPZ Doses:

Time (h)= 1.1500 Whole Body Thyroid TEDE

Delta dose (rem) 1.7690E-08 5.1393E-06 1.7911E-07
Accumulated dose (rem) 1.2688E-07 3.5238E-05 1.2347E-06
Detailed model information at time (H)= 1.2000

CR Doses:

Time (h)= 1.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.1481E-11 2.3145E-07 7.3097E-09
Accumulated dose (rem) 2.4344E-10 1.3024E-06 4.1171E-08
EAB Doses:

Time (h)= 1.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 7.1190E-08 2.0863E-05 7.2633E-07
Accumulated dose (rem) 5.3513E-07 1.4971E-04 5.2410E-06
LPZ Doses:

Time (h)= 1.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.9469E-08 5.7056E-06 1.9864E-07
Accumulated dose (rem) 1.4635E-07 4.0944E-05 1.4333E-06
Detailed model information at time (H) = 1.2500

CR Doses:

Time (h)= 1.2500 Whole Body Thyroid TEDE

Delta dose (rem) 4.7413E-11 2.6715E-07 8.4349E-09
Accumulated dose (rem) 2.9085E-10 1.5695E-06 4.9606E-08

EAB Doses:
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Time (h)= 1.2500 Whole Body Thyroid  TEDE

Delta dose (rem) 7.7972E-08 2.3045E-05 8.0150E-07
Accumulated dose (rem) 6.1310E-07 1.7276E-04 6.0425E-06
LPZ Doses:

Time (h)= 1.2500 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.1324E-08 6.3023E-06 2.1920E-07
Accumulated dose (rem) 1.6767E-07 4.7246E-05 1.6525E-06
Detailed model information at time (H) = 1.3000

CR Doses:

Time (h)= 1.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.3853E-11 3.0632E-07 9.6697E-09
Accumulated dose (rem) 3.4470E-10 1.8758E-06 5.9276E-08
EAB Doses:

Time (h)= 1.3000 Whole Body Thyroid TEDE

Delta dose (rem) 8.5025E-08 2.5338E-05 8.8041E-07
Accumulated dose (rem) 6.9813E-07 1.9810E-04 6.9229E-06
LPZ Doses:

Time (h)= 1.3000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.3253E-08 6.9294E-06 2.4077E-07
Accumulated dose (rem) 1.9092E-07 5.4176E-05 1.8933E-06
Detailed model information at time (H)= 1.3500

CR Doses:

Time (h)= 1.3500 Whole Body Thyroid TEDE

Delta dose (rem) 6.0815E-11 3.4914E-07 1.1019E-08
Accumulated dose (rem) 4.0552E-10 2.2250E-06 7.0294E-08
EAB Doses:

Time (h)= 1.3500 Whole Body Thyroid  TEDE

Delta dose (rem) ~ 9.2344E-08 2.7742E-05 9.6303E-07
Accumulated dose (rem) 7.9047E-07 2.2584E-04 7.8859E-06
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LPZ Doses:

Time (h)= 1.3500 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.5254E-08 7.5868E-06 2.6337E-07
Accumulated dose (rem) 2.1618E-07 6.1762E-05 2.1566E-06
Detailed model information at time (H)= 1.4000

CR Doses:

Time (h) = 1.4000 Whole Body Thyroid TEDE

Delta dose (rem) 6.8315E-11 3.9574E-07 1.2487E-08
Accumulated dose (rem) 4.7383E-10 2.6207E-06 8.2781E-08
EAB Doses:

Time (h)= 1.4000 Whole Body Thyroid TEDE

Delta dose (rem) 9.9925E-08 3.0256E-05 1.0494E-06
Accumulated dose (rem) 8.9040E-07 2.5609E-04 8.9353E-06
LPZ Doses:

Time (h)= 1.4000 Whole Body Thyroid TEDE

Delta dose (rem) 2.7328E-08 8.2745E-06 2.8698E-07
Accumulated dose (rem) 2.4351E-07 7.0037E-05 2.4436E-06
Detailed model information at time (H) = 1.4500

CR Doses:

Time (h)= 1.4500 Whole Body Thyroid TEDE

Delta dose (rem) 7.6366E-11 4.4627E-07 1.4078E-08
Accumulated dose (rem) 5.5020E-10 3.0670E-06 9.6859E-08
EAB Doses:

Time (h)= 1.4500 Whole Body Thyroid TEDE

Delta dose (rem) 1.0777E-07 3.2881E-05 1.1394E-06
Accumulated dose (rem) 9.9816E-07 2.8898E-04 1.0075E-05
LPZ Doses:

Time (h)= 1.4500 Whole Body Thyroid TEDE
Delta dose (rem) 2.9472E-08 8.9923E-06 3.1160E-07
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Accumulated dose (rem) 2.7298E-07 7.9029E-05 2.7552E-06
Detailed model information at time (H)= 1.5000

CR Doses:

Time (h)= 1.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 8.4982E-11 5.0088E-07 1.5797E-08
Accumulated dose (rem) 6.3518E-10 3.5679E-06 1.1266E-07
EAB Doses:

Time (h)= 1.5000 Whole Body Thyroid TEDE

Delta dose (rem) 1.1586E-07 3.5616E-05 1.2331E-06
Accumulated dose (rem) 1.1140E-06 3.2459E-04 1.1308E-05
LPZ Doses:

Time (h)= 1.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1686E-08 9.7402E-06 3.3723E-07
Accumulated dose (rem) 3.0466E-07 8.8769E-05 3.0925E-06
Detailed model information at time (H) = 1.5500

CR Doses:

Time (h)= 1.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 9.4177E-11 5.5971E-07 1.7649E-08
Accumulated dose (rem) 7.2936E-10 4.1276E-06 1.3031E-07
EAB Doses:

Time (h)= 1.5500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.2421E-07 3.8460E-05 1.3305E-06
Accumulated dose (rem) 1.2382E-06 3.6305E-04 1.2638E-05
LPZ Doses:

Time (h)= 1.5500 Whole Body Thyroid TEDE

Delta dose (rem) 3.3970E-08 1.0518E-05 3.6386E-07
Accumulated dose (rem) 3.3863E-07 9.9288E-05 3.4563E-06

Detailed model information at time (H) = 1.6000
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CR Doses:

Time (h)= 1.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.0396E-10 6.2290E-07 1.9638E-08
Accumulated dose (rem) 8.3332E-10 4.7505E-06 1.4994E-07
EAB Doses:

Time (h)= 1.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.3282E-07 4.1414E-05 1.4315E-06
Accumulated dose (rem) 1.3711E-06 4.0447E-04 1.4070E-05
LPZ Doses:

Time (h)= 1.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6322E-08 1.1326E-05 3.9150E-07
Accumulated dose (rem) 3.7496E-07 1.1061E-04 3.8478E-06
Detailed model information at time (H) = 1.6500

CR Doses:

Time (h)= 1.6500 Whole Body Thyroid TEDE

Delta dose (rem) 1.1436E-10 6.9058E-07 2.1767E-08
Accumulated dose (rem) 9.4768E-10 5.4411E-06 1.7171E-07

EAB Doses:

Time (h)= 1.6500 Whole Body Thyroid TEDE
Delta dose (rem) 1.4167E-07 4.4478E-05 1.5362E-06
Accumulated dose (rem) 1.5127E-06 4.4894E-04 1.5606E-05

LPZ Doses:

Time (h)= 1.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.8743E-08 1.2164E-05 4.2013E-07
Accumulated dose (rem) 4.1370E-07 1.2278E-04 4.2680E-06
Detailed model information at time (H) = 1.7000

CR Doses:

Time (h)= 1.7000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.2537E-10 7.6290E-07 2.4042E-08
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Accumulated dose (rem) 1.0730E-09 6.2040E-06 1.9575E-07
EAB Doses:

Time (h)= 1.7000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.5076E-07 4.7651E-05 1.6446E-06
Accumulated dose (rem) 1.6635E-06 4.9659E-04 1.7251E-05
LPZ Doses:

Time (h)= 1.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.1231E-08 1.3032E-05 4.4976E-07
Accumulated dose (rem) 4.5493E-07 1.3581E-04 4.7177E-06
Detailed model information at time (H)= 1.7500

CR Doses:

Time (h)= 1.7500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.3701E-10 8.3999E-07 2.6466E-08
Accumulated dose (rem) 1.2100E-09 7.0439E-06 2.2222E-07
EAB Doses:

Time (h)= 1.7500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.6011E-07 5.0932E-05 1.7566E-06
Accumulated dose (rem) 1.8236E-06 5.4753E-04 1.9007E-05
LPZ Doses:

Time (h)= 1.7500 Whole Body Thyroid TEDE

Delta dose (rem) 4.3787E-08 1.3929E-05 4.8039E-07
Accumulated dose (rem) 4.9872E-07 1.4974E-04 5.1981E-06
Detailed model information at time (H) = 1.8000

CR Doses:

Time (h)= 1.8000 Whole Body Thyroid TEDE

Delta dose (rem) 1.4929E-10 9.2197E-07 2.9044E-08
Accumulated dose (rem) 1.3593E-09 7.9659E-06 2.5126E-07

EAB Doses:
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Time (h) = 1.8000 Whole Body Thyroid = TEDE
Delta dose (rem) 1.6970E-07 5.4323E-05 1.8722E-06
Accumulated dose (rem) 1.9933E-06 6.0185E-04 2.0879E-05

LPZ Doses:

Time (h) = 1.8000 Whole Body Thyroid  TEDE
Delta dose (rem) 4.6409E-08 1.4856E-05 5.1200E-07
Accumulated dose (rem) 5.4513E-07 1.6459E-04 5.7101E-06

Detailed model information at time (H) = 1.8500
CR Doses:

Time (h)= 1.8500 Whole Body Thyroid @ TEDE
Delta dose (rem) 1.6222E-10 1.0090E-06 3.1779E-08
Accumulated dose (rem) 1.5216E-09 8.9749E-06 2.8304E-07

EAB Doses:

Time (h)= 1.8500 Whole Body Thyroid  TEDE
Delta dose (rem) 1.7953E-07 5.7821E-05 1.9914E-06
Accumulated dose (rem) 2.1728E-06 6.5967E-04 2.2871E-05

LPZ Doses:

Time (h)= 1.8500 Whole Body Thyroid  TEDE
Delta dose (rem) 4.9098E-08 1.5813E-05 5.4461E-07
Accumulated dose (rem) 5.9422E-07 1.8041E-04 6.2547E-06

Detailed model information at time (H) = 1.9000

CR Doses:

Time (h)= 1.9000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.7583E-10 1.1012E-06 3.4676E-08
Accumulated dose (rem) 1.6974E-09 1.0076E-05 3.1772E-07

EAB Doses:

Time (h)= 1.9000 Whole Body Thyroid TEDE
Delta dose (rem) 1.8961E-07 6.1428E-05 2.1142E-06
Accumulated dose (rem) 2.3624E-06 7.2110E-04 2.4985E-05
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LPZ Doses:

Time (h)= 1.9000 Whole Body Thyroid TEDE

Delta dose (rem) 5.1854E-08 1.6799E-05 5.7820E-07
Accumulated dose (rem) 6.4608E-07 1.9721E-04 6.8329E-06
Detailed model information at time (H)= 1.9500

CR Doses: .

Time (h)= 1.9500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.9011E-10 1.1986E-06 3.7738E-08
Accumulated dose (rem) 1.8875E-09 1.1275E-05 3.5546E-07
EAB Doses:

Time (h) = 1.9500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.9993E-07 6.5143E-05 2.2406E-06
Accumulated dose (rem) 2.5624E-06 7.8624E-04 2.7226E-05
LPZ Doses:

Time (h)= 1.9500 Whole Body Thyroid TEDE

Delta dose (rem) 5.4676E-08 1.7815E-05 6.1277E-07
Accumulated dose (rem) 7.0075E-07 2.1502E-04 7.4457E-06
Detailed model information at time (H) = 2.0000

CR Doses:

Time (h)= 2.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.0508E-10 1.3015E-06 4.0969E-08
Accumulated dose (rem) 2.0926E-09 1.2576E-05 3.9643E-07
EAB Doses:

Time (h) = 2.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.1049E-07 6.8966E-05 2.3706E-06
Accumulated dose (rem) 2.7728E-06 8.5521E-04 2.9596E-05
LPZ Doses:

Time (h)= 2.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 5.7564E-08 1.8861E-05 6.4833E-07
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Accumulated dose (rem) 7.5832E-07 2.3388E-04 8.0940E-06
Detailed model information at time (H) = 2.0333

CR Doses:

Time (h) = 2.0333 Whole Body Thyroid  TEDE

Delta dose (rem) 1.4264E-10 9.1229E-07 2.8714E-08
Accumulated dose (rem) 2.2352E-09 1.3488E-05 4.2514E-07
EAB Doses:

Time (h) = 2.0333 Whole Body Thyroid = TEDE

Delta dose (rem) 1.4589E-07 4.8099E-05 1.6522E-06
Accumulated dose (rem) 2.9187E-06 9.0331E-04 3.1249E-05
LPZ Doses:

Time (h)= 2.0333 Whole Body Thyroid  TEDE

Delta dose (rem) 3.9899E-08 1.3154E-05 4.5186E-07
Accumulated dose (rem) 7.9822E-07 2.4704E-04 8.5459E-06
Detailed model information at time (H) = 2.0333

CR Doses:

Time (h)= 2.0333 Whole Body Thyroid TEDE

Delta dose (rem) 1.2914E-13 8.3113E-10 2.6156E-11
Accumulated dose (rem) 2.2354E-09 1.3489E-05 4.2517E-07
EAB Doses:

Time (h)= 2.0333 Whole Body Thyroid  TEDE

Delta dose (rem) 1.3313E-10 4.4117E-08 1.5147E-09
Accumulated dose (rem) 2.9189E-06 9.0335E-04 3.1250E-05
LPZ Doses:

Time (h) = 2.0333 Whole Body Thyroid = TEDE

Delta dose (rem) 3.6408E-11 1.2065E-08 4.1423E-10
Accumulated dose (rem) 7.9825E-07 2.4705E-04 8.5463E-06

Detailed model information at time (H) = 2.0500
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CR Doses:

Time (h)= 2.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 7.2218E-11 4.6460E-07 1.4621E-08
Accumulated dose (rem) 2.3076E-09 1.3954E-05 4.3979E-07
EAB Doses:

Time (h)= 2.0500 Whole Body Thyroid TEDE

Delta dose (rem) 7.4721E-08 2.4741E-05 8.4948E-07
Accumulated dose (rem) 2.9936E-06 9.2809E-04 3.2100E-05
LPZ Doses:

Time (h)= 2.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.0435E-08 6.7661E-06 2.3232E-07
Accumulated dose (rem) 8.1869E-07 2.5382E-04 8.7786E-06
Detailed model information at time (H) = 2.1000

CR Doses:

Time (h) = 2.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.2147E-10 1.4274E-06 4.4918E-08
Accumulated dose (rem) 2.5290E-09 1.5381E-05 4.8470E-07
EAB Doses:

Time (h)= 2.1000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.3227E-07 7.6915E-05 2.6407E-06
Accumulated dose (rem) 3.2259E-06 1.0050E-03 3.4740E-05
LPZ Doses: |
Time (h)= 2.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.3521E-08 2.1035E-05 7.2219E-07
Accumulated dose (rem) 8.8221E-07 2.7485E-04 9.5008E-06
Detailed model information at time (H) = 2.1500

CR Doses:

Time (h)= 2.1500 Whole Body Thyroid  TEDE
Delta dose (rem) 2.2780E-10 1.4796E-06 4.6554E-08
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Accumulated dose (rem) 2.7568E-09 1.6861E-05 5.3126E-07
EAB Doses:

Time (h)= 2.1500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.4313E-07 8.0946E-05 2.7775E-06
Accumulated dose (rem) 3.4690E-06 1.0860E-03 3.7518E-05
LPZ Doses:

Time (h)= 2.1500 Whole Body Thyroid  TEDE

Delta dose (rem) 6.6492E-08 2.2137E-05 7.5960E-07
Accumulated dose (rem) 9.4870E-07 2.9699E-04 1.0260E-05
Detailed model information at time (H)= 2.2000

CR Doses:

Time (h)= 2.2000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.3454E-10 1.5348E-06 4.8281E-08
Accumulated dose (rem) 2.9914E-09 1.8396E-05 5.7954E-07
EAB Doses:

Time (h)= 2.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.5382E-07 8.4972E-05 2.9139E-06
Accumulated dose (rem) 3.7228E-06 1.1709E-03 4.0432E-05
LPZ Doses:

Time (h)= 2.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.9416E-08 2.3238E-05 7.9690E-07
Accumulated dose (rem) 1.0181E-06 3.2023E-04 1.1057E-05
Detailed model information at time (H) = 2.2500

CR Doses:

Time (h)= 2.2500 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.4168E-10 1.5928E-06 5.0098E-08
Accumulated dose (rem) 3.2331E-09 1.9988E-05 6.2964E-07

EAB Doses:
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Time (h)= 2.2500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.6435E-07 8.8992E-05 3.0499E-06
Accumulated dose (rem) 3.9872E-06 1.2599E-03 4.3482E-05
LPZ Doses:

Time (h)= 22500 Whole Body Thyroid TEDE

Delta dose (rem) 7.2295E-08 2.4338E-05 8.3409E-07
Accumulated dose (rem) 1.0904E-06 3.4456E-04 1.1891E-05
Detailed model information at time (H) = 2.3000

CR Doses:

Time (h)= 2.3000 Whole Body Thyroid TEDE

Delta dose (rem) 2.4919E-10 1.6537E-06 5.2005E-08
Accumulated dose (rem) 3.4822E-09 2.1642E-05 6.8164E-07
EAB Doses:

Time (h)= 2.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7472E-07 9.3006E-05 3.1856E-06
Accumulated dose (rem) 4.2619E-06 1.3529E-03 4.6667E-05
LPZ Doses:

Time (h)= 2.3000 Whole Body Thyroid TEDE

Delta dose (rem) 7.5129E-08 2.5435E-05 8.7119E-07
Accumulated dose (rem) 1.1655E-06 3.7000E-04 1.2763E-05
Detailed model information at time (H) = 2.3500

CR Doses:

Time (h)= 2.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.5707E-10 1.7174E-06 5.3999E-08
Accumulated dose (rem) 3.7393E-09 2.3359E-05 7.3564E-07
EAB Doses:

Time (h)= 2.3500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.8493E-07 9.7015E-05 3.3209E-06
Accumulated dose (rem) 4.5468E-06 1.4499E-03 4.9988E-05
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LPZ Doses:

Time (h)= 2.3500 Whole Body Thyroid TEDE

Delta dose (rem) 7.7923E-08 2.6532E-05 9.0819E-07
Accumulated dose (rem) 1.2435E-06 3.9653E-04 1.3671E-05
Detailed model information at time (H) = 2.4000

CR Doses:

Time (h)= 2.4000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.6531E-10 1.7838E-06 5.6080E-08
Accumulated dose (rem) 4.0046E-09 2.5143E-05 7.9172E-07
EAB Doses:

Time (h)= 2.4000 Whole Body Thyroid TEDE

Delta dose (rem) 2.9499E-07 1.0102E-04 3.4558E-06
Accumulated dose (rem) 4.8418E-06 1.5510E-03 5.3444E-05
LPZ Doses:

Time (h)= 2.4000 Whole Body Thyroid TEDE

Delta dose (rem) 8.0675E-08 2.7626E-05 9.4509E-07
Accumulated dose (rem) 1.3241E-06 4.2416E-04 1.4616E-05
Detailed model information at time (H) = 2.4400

CR Doses:

Time (h) = 2.4400 Whole Body Thyroid TEDE

Delta dose (rem) 2.1817E-10 1.4766E-06 4.6413E-08
Accumulated dose (rem) 4.2228E-09 2.6620E-05 8.3814E-07
EAB Doses:

Time (h) = 2.4400 Whole Body Thyroid  TEDE

Delta dose (rem) 2.4291E-07 8.3686E-05 2.8611E-06
Accumulated dose (rem) 5.0847E-06 1.6346E-03 5.6305E-05
LPZ Doses:

Time (h) = 2.4400 Whole Body Thyroid TEDE
Delta dose (rem) 6.6432E-08 2.2887E-05 7.8246E-07
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Accumulated dose (rem) 1.3906E-06 4.4704E-04 1.5398E-05
Detailed model information at time (H) = 2.4500

CR Doses:

Time (h)= 2.4500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.5250E-11 3.7611E-07 1.1821E-08
Accumulated dose (rem) 4.2780E-09 2.6996E-05 8.4996E-07
EAB Doses:

Time (h)= 2.4500 Whole Body Thyroid TEDE

Delta dose (rem) 6.1535E-08 2.1316E-05 7.2837E-07
Accumulated dose (rem) 5.1463E-06 1.6560E-03 5.7033E-05
LPZ Doses:

Time (h)= 2.4500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.6829E-08 5.8296E-06 1.9919E-07
Accumulated dose (rem) 1.4074E-06 4.5287E-04 1.5598E-05
Detailed model information at time (H) = 2.5000

CR Doses:

Time (h)= 2.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.8278E-10 1.9249E-06 6.0496E-08
Accumulated dose (rem) 4.5608E-09 2.8921E-05 9.1045E-07
EAB Doses:

Time (h) = 2.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1471E-07 1.0901E-04 3.7247E-06
Accumulated dose (rem) 5.4610E-06 1.7650E-03 6.0758E-05
LPZ Doses:

Time (h)= 2.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 8.6068E-08 2.9811E-05 1.0186E-06
Accumulated dose (rem) 1.4935E-06 4.8268E-04 1.6616E-05

Detailed model information at time (H)= 2.5500
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CR Doses:

Time (h) = 2.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 2.9199E-10 1.9994E-06 6.2829E-08
Accumulated dose (rem) 4.8528E-09 3.0920E-05 9.7328E-07
EAB Doses:

Time (h) = 2.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2437E-07 1.1299E-04 3.8586E-06
Accumulated dose (rem) 5.7853E-06 1.8780E-03 6.4617E-05
LPZ Doses:

Time (h)= 2.5500 Whole Body Thyroid TEDE

Delta dose (rem) 8.8709E-08 3.0901E-05 1.0552E-06
Accumulated dose (rem) 1.5822E-06 5.1358E-04 1.7671E-05
Detailed model information at time (H) = 2.6000

CR Doses:

Time (h)= 2.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.0151E-10 2.0765E-06 6.5243E-08
Accumulated dose (rem) 5.1543E-09 3.2997E-05 1.0385E-06
EAB Doses:

Time (h)= 2.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.3390E-07 1.1697E-04 3.9922E-06
Accumulated dose (rem) 6.1192E-06 1.9949E-03 6.8609E-05
LPZ Doses:

Time (h) = 2.6000 Whole Body Thyroid = TEDE

Delta dose (rem) 9.1315E-08 3.1990E-05 1.0918E-06
Accumulated dose (rem) 1.6735E-06 5.4557E-04 1.8763E-05
Detailed model information at time (H) = 2.6500

CR Doses:

Time (h)= 2.6500 Whole Body Thyroid TEDE
Delta dose (rem) 3.1132E-10 2.1562E-06 6.7737E-08



RESPONSE TO REQUEST FOR ADDITIONAL INFORAMTION RELATED TO
ALTERNATIVE SOURCE TERM LICENSE AMENDMENT REQUEST
Enclosure 2 L

Page 146 of 192

Accumulated dose (rem) 5.4656E-09 3.5153E-05 1.1063E-06
EAB Doses:

Time (h)= 2.6500 Whole Body Thyroid TEDE

Delta dose (rem) 3.4331E-07 1.2095E-04 4.1255E-06
Accumulated dose (rem) 6.4625E-06 2.1159E-03 7.2734E-05
LPZ Doses:

Time (h)= 2.6500 Whole Body Thyroid TEDE

Delta dose (rem) 9.3889E-08 3.3077E-05 1.1282E-06
Accumulated dose (rem) 1.7674E-06 5.7865E-04 1.9891E-05
Detailed model information at time (H) = 2.7000

CR Doses:

Time (h)= 2.7000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.2141E-10 2.2384E-06 7.0311E-08
Accumulated dose (rem) 5.7871E-09 3.7391E-05 1.1766E-06
EAB Doses:

Time (h)= 2.7000 Whole Body Thyroid TEDE

Delta dose (rem) 3.5260E-07 1.2492E-04 4.2584E-06
Accumulated dose (rem) 6.8151E-06 2.2408E-03 7.6993E-05
LPZ Doses:

Time (h)= 2.7000 Whole Body Thyroid  TEDE

Delta dose (rem) 9.6430E-08 3.4162E-05 1.1646E-06
Accumulated dose (rem) 1.8638E-06 6.1281E-04 2.1056E-05
Detailed model information at time (H) = 2.7500

CR Doses:

Time (h)= 2.7500 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.3178E-10 2.3231E-06 7.2962E-08
Accumulated dose (rem) 6.1188E-09 3.9714E-05 1.2495E-06

EAB Doses:
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Time (h)= 2.7500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6178E-07 1.2888E-04 4.3911E-06
Accumulated dose (rem) 7.1769E-06 2.3697E-03 8.1384E-05
LPZ Doses:

Time (h)= 2.7500 Whole Body Thyroid  TEDE

Delta dose (rem) 9.8940E-08 3.5246E-05 1.2009E-06
Accumulated dose (rem) 1.9628E-06 6.4806E-04 2.2257E-05
Detailed model information at time (H) = 2.8000

CR Doses:

Time (h) = 2.8000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.4241E-10 2.4103E-06 7.5690E-08
Accumulated dose (rem) 6.4613E-09 4.2125E-05 1.3252E-06
EAB Doses:

Time (h)= 2.8000 Whole Body Thyroid TEDE

Delta dose (rem) 3.7085E-07 1.3284E-04 4.5235E-06
Accumulated dose (rem) 7.5478E-06 2.5025E-03 8.5907E-05
LPZ Doses:

Time (h)= 2.8000 Whole Body Thyroid TEDE

Delta dose (rem) 1.0142E-07 3.6329E-05 1.2371E-06
Accumulated dose (rem) 2.0642E-06 6.8439E-04 2.3494E-05
Detailed model information at time (H) = 2.8500

CR Doses:

Time (h)= 2.8500 Whole Body Thyroid TEDE

Delta dose (rem) 3.5330E-10 2.4999E-06 7.8494E-08
Accumulated dose (rem) 6.8146E-09 4.4624E-05 1.4037E-06
EAB Doses:

Time (h)= 2.8500 Whole Body Thyroid TEDE

Delta dose (rem) 3.7982E-07 1.3679E-04 4.6555E-06
Accumulated dose (rem) 7.9276E-06 2.6393E-03 9.0563E-05
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LPZ Doses:

Time (h)= 2.8500 WholeBody Thyroid TEDE

Delta dose (rem) 1.0387E-07 3.7410E-05 1.2732E-06
Accumulated dose (rem) 2.1680E-06 7.2180E-04 2.4767E-05
Detailed model information at time (H)= 2.9000

CR Doses:

Time (h)= 2.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6444E-10 2.5919E-06 8.1372E-08
Accumulated dose (rem) 7.1790E-09 4.7216E-05 1.4851E-06
EAB Doses:

Time (h)= 2.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.8868E-07 1.4074E-04 4.7873E-06
Accumulated dose (rem) 8.3163E-06 2.7800E-03 9.5350E-05
LPZ Doses:

Time (h)= 2.9000 Whole Body Thyroid TEDE

Delta dose (rem) 1.0630E-07 3.8489E-05 1.3092E-06
Accumulated dose (rem) 2.2743E-06 7.6029E-04 2.6076E-05
Detailed model information at time (H) = 2.9500

CR Doses:

Time (h)= 2.9500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.7581E-10 2.6863E-06 8.4324E-08
Accumulated dose (rem) 7.5548E-09 4.9903E-05 1.5694E-06
EAB Doses: -

Time (h)= 2.9500 Whole Body Thyroid TEDE

Delta dose (rem) 3.9745E-07 1.4468E-04 4.9188E-06
Accumulated dose (rem) 8.7137E-06 2.9247E-03 1.0027E-04
LPZ Doses:

Time (h)= 2.9500 Whole Body Thyroid  TEDE
Delta dose (rem) 1.0869E-07 3.9567E-05 1.3452E-06
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Accumulated dose (rem) 2.3830E-06 7.9985E-04 2.7422E-05
Detailed model information at time (H) = 3.0000

CR Doses:

Time (h) = 3.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.8741E-10 2.7830E-06 8.7348E-08
Accumulated dose (rem) 7.9422E-09 5.2686E-05 1.6568E-06
EAB Doses:

Time (h)= 3.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.0612E-07 1.4862E-04 5.0500E-06
Accumulated dose (rem) 9.1198E-06 3.0733E-03 1.0532E-04
LPZ Doses:

Time (h)= 3.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.1107E-07 4.0644E-05 1.3811E-06
Accumulated dose (rem) 2.4941E-06 8.4050E-04 2.8803E-05
Detailed model information at time (H) = 3.0500

CR Doses:

Time (h)= 3.0500 Whole Body Thyroid  TEDE

Delta dose (rem) 3.9924E-10 2.8819E-06 9.0443E-08
Accumulated dose (rem) 8.3414E-09 5.5568E-05 1.7472E-06
EAB Doses:

Time (h)= 3.0500 Whole Body Thyroid TEDE

Delta dose (rem) 4.1470E-07 1.5255E-04 5.1809E-06
Accumulated dose (rem) 9.5345E-06 3.2259E-03 1.1050E-04
LPZ Doses:

Time (h) = 3.0500 Whole Body Thyroid TEDE

Delta dose (rem) 1.1341E-07 4.1719E-05 1.4169E-06
Accumulated dose (rem) 2.6075E-06 8.8222E-04 3.0219E-05

Detailed model information at time (H) = 3.1000
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CR Doses:

Time (h)= 3.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.1128E-10 2.9832E-06 9.3608E-08
Accumulated dose (rem) 8.7527E-09 5.8551E-05 1.8408E-06
EAB Doses:

Time (h)= 3.1000 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.2319E-07 1.5647E-04 5.3115E-06
Accumulated dose (rem) 9.9577E-06 3.3824E-03 1.1581E-04
LPZ Doses:

Time (h)= 3.1000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.1573E-07 4.2792E-05 1.4526E-06
Accumulated dose (rem) 2.7232E-06 9.2501E-04 3.1672E-05
Detailed model information at time (H) = 3.1500

CR Doses:

Time (h)= 3.1500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.2353E-10 3.0866E-06 9.6843E-08
Accumulated dose (rem) 9.1762E-09 6.1637E-05 1.9377E-06
EAB Doses:

Time (h)= 3.1500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.3160E-07 1.6039E-04 5.4419E-06
Accumulated dose (rem) 1.0389E-05 3.5427E-03 1.2125E-04
LPZ Doses:

Time (h)= 3.1500 Whole Body Thyroid TEDE

Delta dose (rem) 1.1803E-07 4.3864E-05 1.4883E-06
Accumulated dose (rem) 2.8413E-06 9.6887E-04 3.3160E-05
Detailed model information at time (H)= 3.2000

CR Doses:

Time (h) = 3.2000 Whole Body Thyroid  TEDE
Delta dose (rem) 4.3598E-10 3.1923E-06 1.0015E-07
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Accumulated dose (rem) 9.6122E-09 6.4830E-05 2.0378E-06
EAB Doses:

Time (h)= 3.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.3992E-07 1.6431E-04 5.5720E-06
Accumulated dose (rem) 1.0829E-05 3.7071E-03 1.2683E-04
LPZ Doses:

Time (h) = 3.2000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2031E-07 4.4935E-05 1.5238E-06
Accumulated dose (rem) 2.9616E-06 1.0138E-03 3.4684E-05
Detailed model information at time (H) = 3.2500

CR Doses:

Time (h) = 3.2500 Whole Body Thyroid TEDE

Delta dose (rem) 4.4863E-10 3.3001E-06 1.0352E-07
Accumulated dose (rem) 1.0061E-08 6.8130E-05 2.1413E-06
EAB Doses:

Time (h) = 3.2500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.4816E-07 1.6822E-04 5.7019E-06
Accumulated dose (rem) 1.1277E-05 3.8753E-03 1.3253E-04
LPZ Doses:

Time (h)= 3.2500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.2256E-07 4.6004E-05 1.5594E-06
Accumulated dose (rem) 3.0842E-06 1.0598E-03 3.6244E-05
Detailed model information at time (H) = 3.3000

CR Doses:

Time (h)= 3.3000 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.6146E-10 3.4100E-06 1.0695E-07
Accumulated dose (rem) 1.0522E-08 7.1540E-05 2.2483E-06

EAB Doses:



RESPONSE TO REQUEST FOR ADDITIONAL INFORAMTION RELATED TO
ALTERNATIVE SOURCE TERM LICENSE AMENDMENT REQUEST
Enclosure 2 o

Page 152 0f 192

Time (h)= 3.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.5633E-07 1.7212E-04 5.8315E-06
Accumulated dose (rem) 1.1734E-05 4.0474E-03 1.3836E-04
LPZ Doses:

Time (h)= 3.3000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2480E-07 4.7072E-05 1.5948E-06
Accumulated dose (rem) 3.2090E-06 1.1069E-03 3.7838E-05
Detailed model information at time (H) = 3.3500

CR Doses:

Time (h)= 3.3500 Whole Body Thyroid TEDE

Delta dose (rem) 4.7448E-10 3.5220E-06 1.1045E-07
Accumulated dose (rem) 1.0997E-08 7.5062E-05 2.3587E-06
EAB Doses:

Time (h)= 3.3500 Whole Body Thyroid TEDE

Delta dose (rem) 4,6441E-07 1.7602E-04 5.9608E-06
Accumulated dose (rem) 1.2198E-05 4.2234E-03 1.4432E-04
LPZ Doses:

Time (h)= 3.3500 Whole Body Thyroid TEDE

Delta dose (rem) 1.2701E-07 4.8138E-05 1.6302E-06
Accumulated dose (rem) 3.3360E-06 1.1550E-03 3.9469E-05
Detailed model information at time (H)= 3.4000

CR Doses:

Time (h)= 3.4000 Whole Body Thyroid TEDE

Delta dose (rem) 4.8768E-10 3.6361E-06 1.1402E-07
Accumulated dose (rem) 1.1484E-08 7.8698E-05 2.4727E-06
EAB Doses:

Time (h) = 3.4000 Whole Body Thyroid TEDE

Delta dose (rem) 4.7243E-07 1.7992E-04 6.0899E-06
Accumulated dose (rem) 1.2671E-05 4.4033E-03 1.5041E-04
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LPZ Doses:

Time (h)= 3.4000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2920E-07 4.9203E-05 1.6655E-06
Accumulated dose (rem) 3.4652E-06 1.2042E-03 4.1134E-05
Detailed model information at time (H) = 3.4500

CR Doses:

Time (h)= 3.4500 Whole Body Thyroid TEDE

Delta dose (rem) 5.0105E-10 3.7523E-06 1.1765E-07
Accumulated dose (rem) 1.1986E-08 8.2450E-05 2.5904E-06
EAB Doses:

Time (h) = 3.4500 Whole Body Thyroid  TEDE

Delta dose (rem) 4.8037E-07 1.8380E-04 6.2187E-06
Accumulated dose (rem) 1.3151E-05 4.5871E-03 1.5663E-04
LPZ Doses:

Time (h)= 3.4500 Whole Body Thyroid = TEDE

Delta dose (rem) 1.3137E-07 5.0267E-05 1.7007E-06
Accumulated dose (rem) 3.5965E-06 1.2545E-03 4.2835E-05
Detailed model information at time (H) = 3.5000

CR Doses:

Time (h)= 3.5000 Whole Body Thyroid TEDE

Delta dose (rem) 5.1459E-10 3.8704E-06 1.2134E-07
Accumulated dose (rem) 1.2500E-08 8.6320E-05 2.7117E-06
EAB Doses:

Time (h)= 3.5000 Whole Body Thyroid TEDE
Delta dose (rem) 4.8825E-07 1.8769E-04 6.3473E-06
Accumulated dose (rem) 1.3639E-05 4.7748E-03 1.6298E-04

LPZ Doses:

Time (h) = 3.5000 Whole Body Thyroid TEDE
Delta dose (rem) 1.3353E-07 5.1329E-05 1.7359E-06
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Accumulated dose (rem) 3.7301E-06 1.3058E-03 4.4571E-05
Detailed model information at time (H) = 3.5500

CR Doses:

Time (h)= 3.5500 Whole Body Thyroid TEDE

Delta dose (rem) 5.2828E-10 3.9905E-06 1.2509E-07
Accumulated dose (rem) 1.3028E-08 9.0311E-05 2.8368E-06
EAB Doses:

Time (h)= 3.5500 Whole Body Thyroid TEDE

Delta dose (rem) 4.9606E-07 1.9157E-04 6.4756E-06
Accumulated dose (rem) 1.4135E-05 4.9664E-03 1.6945E-04
LPZ Doses:

Time (h)= 3.5500 Whole Body Thyroid  TEDE

Delta dose (rem) 1.3566E-07 5.2390E-05 1.7710E-06
Accumulated dose (rem) 3.8657E-06 1.3582E-03 4.6341E-05
Detailed model information at time (H) = 3.6000

CR Doses:

Time (h)= 3.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.4214E-10 4.1126E-06 1.2890E-07
Accumulated dose (rem) 1.3571E-08 9.4424E-05 2.9657E-06
EAB Doses:

Time (h)= 3.6000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.0380E-07 1.9544E-04 6.6037E-06
Accumulated dose (rem) 1.4639E-05 5.1618E-03 1.7605E-04
LPZ Doses:

Time (h) = 3.6000 Whole Body Thyroid TEDE

Delta dose (rem) 1.3778E-07 5.3449E-05 1.8060E-06
Accumulated dose (rem) 4.0035E-06 1.4117E-03 4.8147E-05

Detailed model information at time (H)= 3.6500



RESPONSE TO REQUEST FOR ADDITIONAL INFORAMTION RELATED TO
ALTERNATIVE SOURCE TERM LICENSE AMENDMENT REQUEST
Enclosure 2

Page 155 of 192

CR Doses:

Time (h)= 3.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.5614E-10 4.2366E-06 1.3277E-07

Accumulated dose (rem) 1.4127E-08 9.8660E-05 3.0985E-06

EAB Doses:

Time (h)= 3.6500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.1147E-07 1.9931E-04 6.7316E-06

Accumulated dose (rem) 1.5151E-05 5.3611E-03 1.8279E-04

LPZ Doses:

Time (h)= 3.6500 Whole Body Thyroid TEDE

Delta dose (rem) 1.3988E-07 5.4507E-05 1.8410E-06
Accumulated dose (rem) 4.1434E-06 1.4662E-03 4.9988E-05
Detailed model information at time (H) = 3.7000

CR Doses:

Time (h)= 3.7000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.7029E-10 4.3624E-06 1.3670E-07
Accumulated dose (rem) 1.4697E-08 1.0302E-04 3.2352E-06

EAB Doses:

Time (h)= 3.7000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.1909E-07 2.0317E-04 6.8592E-06
Accumulated dose (rem) 1.5670E-05 5.5643E-03 1.8965E-04
LPZ Doses:

Time (h)= 3.7000 Whole Body Thyroid TEDE

Delta dose (rem) 1.4196E-07 5.5563E-05 1.8759E-06
Accumulated dose (rem) 4.2853E-06 1.5217E-03 5.1864E-05
Detailed model information at time (H) = 3.7500

CR Doses:

Time (h) = 3.7500 Whole Body Thyroid  TEDE
Delta dose (rem) 5.8458E-10 4.4902E-06 1.4069E-07
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Accumulated dose (rem) 1.5282E-08 1.0751E-04 3.3759E-06
EAB Doses:

Time (h)= 3.7500 Whole Body Thyroid TEDE .
Delta dose (rem) 5.2665E-07 2.0703E-04 6.9866E-06
Accumulated dose (rem) 1.6196E-05 5.7713E-03 1.9663E-04
LPZ Doses:

Time (h)= 3.7500 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.4403E-07 5.6619E-05 1.9107E-06
Accumulated dose (rem) 4.4294E-06 1.5783E-03 5.3775E-05
Detailed model information at time (H) = 3.8000

CR Doses:

Time (h)= 3.8000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.9901E-10 4.6197E-06 1.4474E-07
Accumulated dose (rem) 1.5881E-08 1.1213E-04 3.5206E-06
EAB Doses:

Time (h) = 3.8000 Whole Body Thyroid TEDE

Delta dose (rem) 5.3414E-07 2.1088E-04 7.1137E-06
Accumulated dose (rem) 1.6730E-05 5.9822E-03 2.0375E-04
LPZ Doses:

Time (h)= 3.8000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.4608E-07 5.7672E-05 1.9455E-06
Accumulated dose (rem) 4.5754E-06 1.6360E-03 5.5720E-05
Detailed model information at time (H)= 3.8500

CR Doses:

Time (h)= 3.8500 Whole Body Thyroid  TEDE

Delta dose (rem) 6.1358E-10 4.7511E-06 1.4884E-07
Accumulated dose (rem) 1.6494E-08 1.1688E-04 3.6694E-06

EAB Doses:
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Time (h)= 3.8500 Whole Body Thyroid  TEDE

Delta dose (rem) 5.4158E-07 2.1473E-04 7.2407E-06
Accumulated dose (rem) 1.7272E-05 6.1969E-03 2.1099E-04
LPZ Doses:

Time (h)= 3.8500 Whole Body Thyroid TEDE

Delta dose (rem) 1.4811E-07 5.8725E-05 1.9802E-06
Accumulated dose (rem) 4.7236E-06 1.6947E-03 5.7701E-05
Detailed model information at time (H) = 3.9000

CR Doses:

Time (h)= 3.9000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.2827E-10 4.8843E-06 1.5299E-07
Accumulated dose (rem) 1.7122E-08 1.2177E-04 3.8224E-06
EAB Doses:

Time (h)= 3.9000 Whole Body Thyroid TEDE

Delta dose (rem) 5.4896E-07 2.1857E-04 7.3674E-06
Accumulated dose (rem) 1.7821E-05 6.4155E-03 2.1835E-04
LPZ Doses:

Time (h)= 3.9000 Whole Body Thyroid TEDE

Delta dose (rem) 1.5013E-07 5.9776E-05 2.0148E-06
Accumulated dose (rem) 4.8737E-06 1.7545E-03 5.9715E-05
Detailed model information at time (H) = 3.9500

CR Doses:

Time (h)= 3.9500 Whole Body Thyroid TEDE

Delta dose (rem) 6.4309E-10 5.0192E-06 1.5720E-07
Accumulated dose (rem) 1.7765E-08 1.2679E-04 3.9796E-06
EAB Doses:

Time (h)= 3.9500 Whole Body Thyroid TEDE

Delta dose (rem) 5.5629E-07 2.2241E-04 7.4938E-06
Accumulated dose (rem) 1.8377E-05 6.6379E-03 2.2585E-04
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LPZ Doses:

Time (h)= 3.9500 Whole Body Thyroid TEDE

Delta dose (rem) 1.5213E-07 6.0825E-05 2.0494E-06
Accumulated dose (rem) 5.0258E-06 1.8153E-03 6.1765E-05
Detailed model information at time (H)= 4.0000

CR Doses:

Time (h)= 4.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.5802E-10 5.1559E-06 1.6147E-07
Accumulated dose (rem) 1.8424E-08 1.3194E-04 4.1411E-06
EAB Doses:

Time (h)= 4.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.6356E-07 2.2624E-04 7.6201E-06
Accumulated dose (rem) 1.8941E-05 6.8642E-03 2.3347E-04
LPZ Doses:

Time (h)= 4.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.5412E-07 6.1874E-05 2.0839E-06
Accumulated dose (rem) 5.1799E-06 1.8772E-03 6.3849E-05
Detailed model information at time (H)= 4.5000

CR Doses:

Time (h)= 4.5000 Whole Body Thyroid TEDE

Delta dose (rem) 7.4501E-09 5.9461E-05 1.8613E-06
Accumulated dose (rem) 2.5874E-08 1.9140E-04 6.0024E-06
EAB Doses:

Time (h)= 4.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.0429E-06 2.4730E-03 8.3144E-05
Accumulated dose (rem) 2.4984E-05 9.3372E-03 3.1661E-04
LPZ Doses:

Time (h) = 4.5000 Whole Body Thyroid  TEDE
Delta dose (rem) 1.6526E-06 6.7632E-04 2.2738E-05
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Accumulated dose (rem) 6.8325E-06 2.5535E-03 8.6587E-05
Detailed model information at time (H) = 5.0000

CR Doses:

Time (h)= 5.0000 Whole Body Thyroid TEDE

Delta dose (rem) 9.0532E-09 7.4852E-05 2.3409E-06
Accumulated dose (rem) 3.4927E-08 2.6626E-04 8.3433E-06
EAB Doses:

Time (h)= 5.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.7178E-06 2.8511E-03 9.5540E-05
Accumulated dose (rem) 3.1701E-05 1.2188E-02 4.1215E-04
LPZ Doses:

Time (h)= 5.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.8372E-06 7.7973E-04 2.6128E-05
Accumulated dose (rem) 8.6697E-06 3.3333E-03 1.1272E-04
Detailed model information at time (H)= 5.5000

CR Doses:

Time (h)= 5.5000 Whole Body Thyroid = TEDE

Delta dose (rem) 1.0725E-08 9.1594E-05 2.8622E-06
Accumulated dose (rem) 4.5652E-08 3.5785E-04 1.1206E-05
EAB Doses:

Time (h)= 5.5000 Whole Body Thyroid TEDE

Delta dose (rem) 7.3529E-06 3.2246E-03 1.0774E-04
Accumulated dose (rem) 3.9054E-05 1.5413E-02 5.1989E-04
LPZ Doses:

Time (h)= 5.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.0109E-06 8.8186E-04 2.9465E-05
Accumulated dose (rem) 1.0681E-05 4.2151E-03 1.4218E-04

Detailed model information at time (H) = 6.0000
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CR Doses:

Time (h)= 6.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.2442E-08 1.0949E-04 3.4189E-06
Accumulated dose (rem) 5.8093E-08 4.6734E-04 1.4624E-05
EAB Doses:

Time (h)= 6.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 7.9532E-06 3.5935E-03 1.1975E-04
Accumulated dose (rem) 4.7008E-05 1.9006E-02 6.3965E-04
LPZ Doses:

Time (h)= 6.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.1750E-06 9.8275E-04 3.2750E-05
Accumulated dose (rem) 1.2856E-05 5.1979E-03 1.7493E-04
Detailed model information at time (H)= 6.5000

CR Doses:

Time (h) = 6.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.4184E-08 1.2837E-04 4.0057E-06
Accumulated dose (rem) 7.2278E-08 5.9571E-04 1.8630E-05
EAB Doses:

Time (h)= 6.5000 Whole Body Thyroid @ TEDE

Delta dose (rem) 8.5218E-06 3.9581E-03 1.3159E-04
Accumulated dose (rem) 5.5529E-05 2.2964E-02 7.7124E-04
LPZ Doses:

Time (h)= 6.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.3305E-06 1.0825E-03 3.5988E-05
Accumulated dose (rem) 1.5186E-05 6.2803E-03 2.1092E-04
Detailed model information at time (H) = 7.0000

CR Doses:

Time (h)= 7.0000 Whole Body Thyroid @ TEDE
Delta dose (rem) 1.5937E-08 1.4809E-04 4.6181E-06
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Accumulated dose (rem) 8.8215E-08 7.4381E-04 2.3248E-05
EAB Doses:

Time (h)= 7.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 9.0611E-06 4.3184E-03 1.4326E-04
Accumulated dose (rem) 6.4590E-05 2.7283E-02 9.1450E-04
LPZ Doses:

Time (h)= 7.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.4780E-06 1.1810E-03 3.9179E-05
Accumulated dose (rem) 1.7664E-05 7.4613E-03 2.5010E-04
Detailed model information at time (H) = 7.5000

CR Doses:

Time (h)= 7.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.7688E-08 1.6852E-04 5.2518E-06
Accumulated dose (rem) 1.0590E-07 9.1232E-04 2.8500E-05
EAB Doses:

Time (h) = 7.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 9.5728E-06 4.6747E-03 1.5477E-04
Accumulated dose (rem) 7.4163E-05 3.1958E-02 1.0693E-03
LPZ Doses:

Time (h)= 7.5000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.6180E-06 1.2784E-03 4.2326E-05
Accumulated dose (rem) 2.0282E-05 8.7398E-03 2.9242E-04
Detailed model information at time (H) = 8.0000

CR Doses:

Time (h)= 8.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.9425E-08 1.8954E-04 5.9034E-06
Accumulated dose (rem) 1.2533E-07 1.1019E-03 3.4403E-05

EAB Doses:
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Time (h) = 8.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.0058E-05 5.0270E-03 1.6612E-04
Accumulated dose (rem) 8.4222E-05 3.6985E-02 1.2354E-03
LPZ Doses:

Time (h) = 8.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7508E-06 1.3748E-03 4.5430E-05
Accumulated dose (rem) 2.3033E-05 1.0115E-02 3.3785E-04
Detailed model information at time (H)= 9.0000

CR Doses:

Time (h) = 9.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.8927E-08 3.9510E-04 1.2296E-05
Accumulated dose (rem) 1.6425E-07 1.4970E-03 4.6700E-05
EAB Doses:

Time (h) = 9.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.1474E-05 1.1096E-02 3.6569E-04
Accumulated dose (rem) 1.0570E-04 4.8080E-02 1.6011E-03
LPZ Doses:

Time (h)= 9.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.3779E-06 1.1633E-03 4.0467E-05
Accumulated dose (rem) 2.7411E-05 1.1278E-02 3.7832E-04
Detailed model information at time (H) = 10.0000

CR Doses:

Time (h)= 10.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6781E-08 3.9283E-04 1.2213E-05
Accumulated dose (rem) 2.0104E-07 1.8898E-03 5.8913E-05
EAB Doses:

Time (h) = 10.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.3128E-05 1.2460E-02 4.0934E-04
Accumulated dose (rem) 1.2882E-04 6.0540E-02 2.0104E-03
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LPZ Doses:

Time (h) = 10.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.7150E-06 1.3064E-03 4.5208E-05
Accumulated dose (rem) 3.2126E-05 1.2584E-02 4.2353E-04
Detailed model information at time (H) = 11.0000

CR Doses:

Time (h) = 11.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.5916E-08 4.0089E-04 1.2452E-05
Accumulated dose (rem) 2.3695E-07 2.2907E-03 7.1365E-05
EAB Doses:

Time (h) = 11.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.4606E-05 1.3797E-02 4.5191E-04
Accumulated dose (rem) 1.5343E-04 7.4337E-02 2.4623E-03
LPZ Doses:

Time (h) = 11.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.0163E-06 1.4465E-03 4.9818E-05
Accumulated dose (rem) 3.7142E-05 1.4031E-02 4.7335E-04
Detailed model information at time (H) = 12.0000

CR Doses:

Time (h) = 12.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.5895E-08 4.1680E-04 1.2936E-05
Accumulated dose (rem) 2.7285E-07 2.7075E-03 8.4300E-05
EAB Doses:

Time (h) = 12.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.5919E-05 1.5107E-02 4.9347E-04
Accumulated dose (rem) 1.7935E-04 8.9444E-02 2.9558E-03
LPZ Doses:

Time (h)= 12.0000 Whole Body Thyroid @ TEDE
Delta dose (rem) 5.2840E-06 1.5839E-03 5.4304E-05
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Accumulated dose (rem) 4.2426E-05 1.5615E-02 5.2765E-04
Detailed model information at time (H) = 13.0000

CR Doses:

Time (h) = 13.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.6569E-08 4.3893E-04 1.3613E-05
Accumulated dose (rem) 3.0942E-07 3.1464E-03 9.7913E-05
EAB Doses:

Time (h) = 13.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7190E-05 1.6402E-02 5.3451E-04
Accumulated dose (rem) 2.0654E-04 1.0585E-01 3.4903E-03
LPZ Doses:

Time (h) = 13.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 5.5432E-06 1.7197E-03 5.8733E-05
Accumulated dose (rem) 4.7969E-05 1.7334E-02 5.8638E-04
Detailed model information at time (H) = 14.0000

CR Doses:

Time (h) = 14.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.8455E-08 4.6737E-04 1.4489E-05
Accumulated dose (rem) 3.4787E-07 3.6138E-03 1.1240E-04
EAB Doses:

Time (h) = 14.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.8951E-05 1.7734E-02 5.7724E-04
Accumulated dose (rem) 2.3549E-04 1.2358E-01 4.0675E-03
LPZ Doses:

Time (h) = 14.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.9022E-06 1.8593E-03 6.3388E-05
Accumulated dose (rem) 5.3872E-05 1.9194E-02 6.4977E-04

Detailed model information at time (H) = 15.0000
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CR Doses:

Time (h) = 15.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.9481E-08 4.9699E-04 1.5396E-05
Accumulated dose (rem) 3.8735E-07 4.1108E-03 1.2780E-04
EAB Doses:

Time (h) = 15.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.9806E-05 1.8975E-02 6.1613E-04
Accumulated dose (rem) 2.6530E-04 1.4256E-01 4.6837E-03
LPZ Doses:

Time (h) = 15.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.0765E-06 1.9895E-03 6.7551E-05
Accumulated dose (rem) 5.9948E-05 2.1183E-02 7.1732E-04
Detailed model information at time (H) = 16.0000

CR Doses:

Time (h) = 16.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.0588E-08 5.2906E-04 1.6379E-05
Accumulated dose (rem) 4.2794E-07 4.6398E-03 1.4418E-04

EAB Doses:

Time (h) = 16.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.0540E-05 2.0195E-02 6.5420E-04
Accumulated dose (rem) 2.9584E-04 1.6275E-01 5.3379E-03
LPZ Doses:

Time (h) = 16.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.2261E-06 2.1174E-03 7.1615E-05
Accumulated dose (rem) 6.6174E-05 2.3301E-02 7.8894E-04
Detailed model information at time (H) = 17.0000

CR Doses:

Time (h)= 17.0000 Whole Body Thyroid @ TEDE
Delta dose (rem) 4.1707E-08 5.6290E-04 1.7416E-05
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Accumulated dose (rem) 4.6965E-07 5.2027E-03 1.6159E-04
EAB Doses:

Time (h) = 17.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.1160E-05 2.1394E-02 6.9148E-04
Accumulated dose (rem) 3.2700E-04 1.8414E-01 6.0294E-03
LPZ Doses:

Time (h) = 17.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.3525E-06 2.2430E-03 7.5585E-05
Accumulated dose (rem) 7.2527E-05 2.5544E-02 8.6452E-04
Detailed model information at time (H) = 18.0000

CR Doses:

Time (h) = 18.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.2790E-08 5.9797E-04 1.8490E-05
Accumulated dose (rem) 5.1244E-07 5.8007E-03 1.8008E-04
EAB Doses:

Time (h) = 18.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1673E-05 2.2572E-02 7.2802E-04
Accumulated dose (rem) 3.5867E-04 2.0672E-01 6.7574E-03
LPZ Doses:

Time (h) = 18.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.4571E-06 2.3666E-03 7.9466E-05
Accumulated dose (rem) 7.8984E-05 2.7910E-02 9.4399E-04
Detailed model information at time (H) = 19.0000

CR Doses:

Time (h) = 19.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.3806E-08 6.3387E-04 1.9589E-05
Accumulated dose (rem) 5.5624E-07 6.4346E-03 1.9967E-04

EAB Doses:
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Time (h) = 19.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2088E-05 2.3731E-02 7.6384E-04
Accumulated dose (rem) 3.9076E-04 2.3045E-01 7.5212E-03
LPZ Doses:

Time (h) = 19.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.5417E-06 2.4881E-03 8.3263E-05
Accumulated dose (rem) 8.5526E-05 3.0398E-02 1.0273E-03
Detailed model information at time (H) = 20.0000

CR Doses:

Time (h) = 20.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.4736E-08 6.7028E-04 2.0704E-05
Accumulated dose (rem) 6.0098E-07 7.1049E-03 2.2038E-04
EAB Doses:

Time (h) = 20.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.2412E-05 2.4871E-02 7.9898E-04
Accumulated dose (rem) 4.2317E-04 2.5532E-01 8.3202E-03
LPZ Doses:

Time (h) = 20.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.6077E-06 2.6076E-03 8.6979E-05
Accumulated dose (rem) 9.2133E-05 3.3006E-02 1.1142E-03
Detailed model information at time (H) = 21.0000

CR Doses:

Time (h) = 21.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.5568E-08 7.0698E-04 2.1827E-05
Accumulated dose (rem) 6.4655E-07 7.8118E-03 2.4220E-04
EAB Doses:

Time (h) = 21.0000 Whole Body Thyroid  TEDE.

Delta dose (rem) 3.2651E-05 2.5993E-02 8.3347E-04
Accumulated dose (rem) 4.5582E-04 2.8131E-01 9.1537E-03
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LPZ Doses:

Time (h) = 21.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.6565E-06 2.7253E-03 9.0620E-05
Accumulated dose (rem) 9.8790E-05 3.5731E-02 1.2049E-03
Detailed model information at time (H) = 22.0000

CR Doses:

Time (h) = 22.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 4.6298E-08 7.4377E-04 2.2952E-05
Accumulated dose (rem) 6.9285E-07 8.5556E-03 2.6515E-04
EAB Doses:

Time (h) = 22.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2814E-05 2.7099E-02 8.6735E-04
Accumulated dose (rem) 4.8863E-04 3.0841E-01 1.0021E-02
LPZ Doses:

Time (h) = 22.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.6897E-06 2.8412E-03 9.4187E-05
Accumulated dose (rem) 1.0548E-04 3.8572E-02 1.2990E-03
Detailed model information at time (H) = 23.0000

CR Doses:

Time (h) = 23.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.6922E-08 7.8052E-04 2.4075E-05
Accumulated dose (rem) 7.3977E-07 9.3361E-03 2.8923E-04
EAB Doses:

Time (h)= 23.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.2908E-05 2.8187E-02 9.0063E-04
Accumulated dose (rem) 5.2154E-04 3.3660E-01 1.0922E-02
LPZ Doses:

Time (h) = 23.0000 Whole Body Thyroid TEDE
Delta dose (rem) ~ 6.7088E-06 2.9553E-03 9.7686E-05
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Accumulated dose (rem) 1.1219E-04 4.1528E-02 1.3967E-03
Detailed model information at time (H) = 24.0000

CR Doses:

Time (h) = 24.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.7444E-08 8.1714E-04 2.5193E-05
Accumulated dose (rem) 7.8721E-07 1.0153E-02 3.1442E-04
EAB Doses:

Time (h) = 24.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.2938E-05 2.9260E-02 9.3335E-04
Accumulated dose (rem) 5.5448E-04 3.6586E-01 1.1855E-02
LPZ Doses:

Time (h) = 24.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.7150E-06 3.0678E-03 1.0112E-04
Accumulated dose (rem) 1.1890E-04 4.4596E-02 1.4978E-03
Detailed model information at time (H) = 26.0000

CR Doses:

Time (h) = 26.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.3434E-08 9.7185E-04 2.9945E-05
Accumulated dose (rem) 8.4065E-07 1.1125E-02 3.4437E-04
EAB Doses:

Time (h) = 26.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.5749E-05 6.1676E-02 1.9627E-03
Accumulated dose (rem) 6.2023E-04 4.2753E-01 1.3818E-02

LPZ Doses:

Time (h) = 26.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 7.0834E-06 4.3665E-03 1.4138E-04
Accumulated dose (rem) 1.2599E-04 4.8962E-02 1.6392E-03

Detailed model information at time (H) = 28.0000
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CR Doses:

Time (h) = 28.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.8174E-08 9.4112E-04 2.8976E-05
Accumulated dose (rem) 8.8882E-07 1.2066E-02 3.7334E-04
EAB Doses:

Time (h) = 28.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.5272E-05 6.5788E-02 2.0874E-03
Accumulated dose (rem) 6.8550E-04 4.9332E-01 1.5905E-02
LPZ Doses:

Time (h) = 28.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 7.0321E-06 4.6576E-03 1.5020E-04
Accumulated dose (rem) 1.3302E-04 5.3620E-02 1.7894E-03
Detailed model information at time (H) = 30.0000

CR Doses:

Time (h) = 30.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.5183E-08 9.4473E-04 2.9067E-05
Accumulated dose (rem) 9.3400E-07 1.3011E-02 4.0241E-04
EAB Doses:

Time (h) = 30.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.4503E-05 6.9791E-02 2.2084E-03
Accumulated dose (rem) 7.5000E-04 5.6311E-01 1.8114E-02
LPZ Doses:

Time (h) = 30.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.9492E-06 4.9410E-03 1.5873E-04
Accumulated dose (rem) 1.3997E-04 5.8561E-02 1.9482E-03
Detailed model information at time (H) = 32.0000

CR Doses:

Time (h) = 32.0000 Whole Body Thyroid  TEDE
Delta dose (rem) 4.3373E-08 9.6874E-04 2.9786E-05
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Accumulated dose (rem) 9.7738E-07 1.3980E-02 4.3220E-04
EAB Doses:

Time (h) = 32.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.3518E-05 7.3690E-02 2.3260E-03
Accumulated dose (rem) 8.1352E-04 6.3680E-01 2.0440E-02
LPZ Doses:

Time (h) = 32.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.8431E-06 5.2171E-03 1.6702E-04
Accumulated dose (rem) 1.4681E-04 6.3778E-02 2.1152E-03
Detailed model information at time (H) = 34.0000

CR Doses:

Time (h) = 34.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.2166E-08 1.0047E-03 3.0873E-05
Accumulated dose (rem) 1.0195E-06 1.4984E-02 4.6307E-04
EAB Doses:

Time (h) = 34.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.2382E-05 7.7493E-02 2.4404E-03
Accumulated dose (rem) 8.7590E-04 7.1430E-01 2.2880E-02
LPZ Doses:

Time (h) = 34.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.7207E-06 5.4863E-03 1.7508E-04
Accumulated dose (rem) 1.5353E-04 6.9264E-02 2.2903E-03
Detailed model information at time (H) = 36.0000

CR Doses:

Time (h) = 36.0000 Whole Body Thyroid TEDE
Delta dose (rem) 4.1259E-08 1.0474E-03 3.2168E-05
Accumulated dose (rem) 1.0608E-06 1.6032E-02 4.9524E-04

EAB Doses:
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Time (h) = 36.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.1149E-05 §.1204E-02 2.5519E-03
Accumulated dose (rem) 9.3705E-04 7.9550E-01 2.5432E-02
LPZ Doses:

Time (h) = 36.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.5879E-06 5.7490E-03 1.8293E-04
Accumulated dose (rem) 1.6012E-04 7.5013E-02 2.4732E-03
Detailed model information at time (H) = 38.0000

CR Doses:

Time (h) = 38.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.0499E-08 1.0938E-03 3.3576E-05
Accumulated dose (rem) 1.1013E-06 1.7126E-02 5.2881E-04
EAB Doses:

Time (h) = 38.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.9865E-05 8.4829E-02 2.6607E-03
Accumulated dose (rem) 9.9692E-04 8.8033E-01 2.8093E-02
LPZ Doses:

Time (h) = 38.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.4495E-06 6.0056E-03 1.9058E-04
Accumulated dose (rem) 1.6657E-04 8.1019E-02 2.6638E-03
Detailed model information at time (H)= 40.0000

CR Doses:

Time (h) = 40.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.9811E-08 1.1420E-03 3.5039E-05
Accumulated dose (rem) 1.1411E-06 1.8268E-02 5.6385E-04
EAB Doses:

Time (h) = 40.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.8566E-05 8.8372E-02 2.7669E-03
Accumulated dose (rem) 1.0555E-03 9.6870E-01 3.0859E-02
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LPZ Doses:

Time (h) = 40.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 6.3095E-06 6.2565E-03 1.9805E-04
Accumulated dose (rem) 1.7288E-04 8.7275E-02 2.8618E-03
Detailed model information at time (H) = 42.0000

CR Doses:

Time (h) = 42.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.9162E-08 1.1909E-03 3.6523E-05
Accumulated dose (rem) 1.1803E-06 1.9459E-02 6.0037E-04
EAB Doses:

Time (h) = 42.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.7280E-05 9.1836E-02 2.8707E-03
Accumulated dose (rem) 1.1128E-03 1.0605E+00 3.3730E-02
LPZ Doses:

Time (h) = 42.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 6.1711E-06 6.5018E-03 2.0535E-04
Accumulated dose (rem) 1.7905E-04 9.3777E-02 3.0672E-03
Detailed model information at time (H) = 44.0000

CR Doses:

Time (h) = 44.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 3.8540E-08 1.2398E-03 3.8006E-05
Accumulated dose (rem) 1.2188E-06 2.0698E-02 6.3838E-04
EAB Doses:

Time (h) = 44.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.6031E-05 9.5227E-02 2.9723E-03
Accumulated dose (rem) 1.1688E-03 1.1558E+00 3.6702E-02
LPZ Doses:

Time (h) = 44.0000 Whole Body Thyroid @ TEDE
Delta dose (rem) 6.0365E-06 6.7418E-03 2.1250E-04
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Accumulated dose (rem) 1.8509E-04 1.0052E-01 3.2797E-03
Detailed model information at time (H) = 46.0000

CR Doses:

Time (h) = 46.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.7944E-08 1.2883E-03 3.9478E-05
Accumulated dose (rem) 1.2568E-06 2.1987E-02 6.7786E-04
EAB Doses:

Time (h) = 46.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.4837E-05 9.8546E-02 3.0717E-03
Accumulated dose (rem) 1.2236E-03 1.2543E+00 3.9774E-02
LPZ Doses:

Time (h) = 46.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.9078E-06 6.9768E-03 2.1950E-04
Accumulated dose (rem) 1.9099E-04 1.0750E-01 3.4992E-03
Detailed model information at time (H) = 48.0000

CR Doses:

Time (h) = 48.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.7375E-08 1.3362E-03 4.0931E-05
Accumulated dose (rem) 1.2941E-06 2.3323E-02 7.1879E-04
EAB Doses:

Time (h) = 48.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.3709E-05 1.0180E-01 3.1692E-03
Accumulated dose (rem) 1.2773E-03 1.3561E+00 4.2943E-02
LPZ Doses:

Time (h) = 48.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.7863E-06 7.2070E-03 2.2635E-04
Accumulated dose (rem) 1.9678E-04 1.1470E-01 3.7255E-03

Detailed model information at time (H) = 72.0000
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CR Doses:

Time (h) = 72.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.1865E-07 1.9486E-02 5.9580E-04
Accumulated dose (rem) 1.7128E-06 4.2809E-02 1.3146E-03
EAB Doses:

Time (h) = 72.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.8575E-04 1.4537E+00 4.5004E-02
Accumulated dose (rem) 1.8631E-03 2.8098E+00 8.7947E-02
LPZ Doses:

Time (h) = 72.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.3106E-05 1.0292E-01 3.2078E-03
Accumulated dose (rem) 2.5989E-04 2.1762E-01 6.9333E-03
Detailed model information at time (H) = 96.0000

CR Doses:

Time (h) = 96.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.0859E-07 2.4989E-02 7.6258E-04
Accumulated dose (rem) 2.1214E-06 6.7797E-02 2.0772E-03
EAB Doses:

Time (h) = 96.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.5536E-04 1.8235E+00 5.6174E-02
Accumulated dose (rem) 2.4184E-03 4.6334E+00 1.4412E-01
LPZ Doses:

Time (h) = 96.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 5.9831E-05 1.2910E-01 3.9974E-03
Accumulated dose (rem) 3.1972E-04 3.4672E-01 1.0931E-02
Detailed model information at time (H) = 120.0000

CR Doses:

Time (h) =120.0000 Whole Body Thyroid @ TEDE
Delta dose (rem) 2.5792E-07 1.7491E-02 5.3325E-04
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Accumulated dose (rem) 2.3793E-06 8.5288E-02 2.6104E-03
EAB Doses:

Time (h) = 120.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.8162E-04 2.1231E+00 6.5278E-02
Accumulated dose (rem) 3.0001E-03 6.7565E+00 2.0940E-01
LPZ Doses:

Time (h) = 120.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.5096E-05 6.0201E-02 1.8596E-03
Accumulated dose (rem) 3.4481E-04 4.0692E-01 1.2790E-02
Detailed model information at time (H) = 144.0000

CR Doses:

Time (h) = 144.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7076E-07 1.9158E-02 5.8378E-04
Accumulated dose (rem) 2.6501E-06 1.0445E-01 3.1942E-03
EAB Doses:

Time (h) = 144.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 6.2006E-04 2.3630E+00 7.2593E-02
Accumulated dose (rem) 3.6201E-03 9.1194E+00 2.8199E-01
LPZ Doses:

Time (h) = 144.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.6755E-05 6.7002E-02 2.0676E-03
Accumulated dose (rem) 3.7157E-04 4.7393E-01 1.4858E-02
Detailed model information at time (H) = 168.0000

CR Doses:

Time (h) =168.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.8756E-07 2.0779E-02 6.3304E-04
Accumulated dose (rem) 2.9376E-06 1.2522E-01 3.8272E-03

EAB Doses:
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Time (h) = 168.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.5476E-04 2.5499E+00 7.8305E-02
Accumulated dose (rem) 4.2749E-03 1.1669E+01 3.6030E-01
LPZ Doses:

Time (h) = 168.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.8252E-05 7.2304E-02 2.2301E-03
Accumulated dose (rem) 3.9982E-04 5.4623E-O1 1.7088E-02
Detailed model information at time (H) = 192.0000

CR Doses:

Time (h) =192.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.0041E-07 2.2003E-02 6.7025E-04
Accumulated dose (rem) 3.2380E-06 1.4723E-01 4.4975E-03
EAB Doses:

Time (h) = 192.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.8115E-04 2.6901E+00 8.2590E-02
Accumulated dose (rem) 4.9560E-03 1.4359E+01 4.4289E-01
LPZ Doses:

Time (h) = 192.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.9391E-05 7.6277E-02 2.3519E-03
Accumulated dose (rem) 4.2921E-04 6.2251E-01 1.9440E-02
Detailed model information at time (H) = 216.0000

CR Doses:

Time (h) =216.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.0902E-07 2.2877E-02 6.9684E-04
Accumulated dose (rem) 3.5470E-06 1.7010E-01 5.1943E-03
EAB Doses:

Time (h) =216.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.9845E-04 2.7890E+00 8.5616E-02
Accumulated dose (rem) 5.6545E-03 1.7148E+01 5.2850E-01
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LPZ Doses:

Time (h) =216.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.0137E-05 7.9084E-02 2.4380E-03
Accumulated dose (rem) 4.5935E-04 7.0159E-01 2.1878E-02
Detailed model information at time (H) = 240.0000

CR Doses:

Time (h) =240.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1365E-07 2.3448E-02 7.1422E-04
Accumulated dose (rem) 3.8607E-06 1.9355E-01 5.9086E-03
EAB Doses:

Time (h) =240.0000 Whole Body Thyroid TEDE

Delta dose (rem) 7.0717E-04 2.8523E+00 8.7548E-02
Accumulated dose (rem) 6.3617E-03 2.0001E+01 6.1605E-01
LPZ Doses:

Time (h) =240.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.0514E-05 8.0877E-02 2.4929E-03
Accumulated dose (rem) 4.8986E-04 7.8247E-01 2.4371E-02
Detailed model information at time (H) = 264.0000

CR Doses:

Time (h) =264.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 3.1479E-07 2.3759E-02 7.2367E-04
Accumulated dose (rem) 4.1755E-06 2.1731E-01 6.6322E-03
EAB Doses:

Time (h) =264.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 7.0833E-04 2.8849E+00 8.8540E-02
Accumulated dose (rem) 7.0700E-03 2.2886E+01 7.0459E-01
LPZ Doses:

Time (h) =264.0000 Whole Body Thyroid TEDE
Delta dose (tem) ~ 3.0564E-05 8.1801E-02 2.5210E-03



RESPONSE TO REQUEST FOR ADDITIONAL INFORAMTION RELATED TO
ALTERNATIVE SOURCE TERM LICENSE AMENDMENT REQUEST
Enclosure 2

Page 179 of 192

Accumulated dose (rem) 5.2043E-04 8.6427E-01 2.6892E-02
Detailed model information at time (H) = 288.0000

CR Doses:

Time (h) =288.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1296E-07 2.3848E-02 7.2637E-04
Accumulated dose (rem) 4.4884E-06 2.4116E-01 7.3586E-03
EAB Doses:

Time (h) =288.0000 Whole Body Thyroid TEDE

Delta dose (rem) 7.0309E-04 2.8914E+00 8.8731E-02
Accumulated dose (rem) 7.7731E-03 2.5777E+01 7.9332E-01
LPZ Doses:

Time (h) =288.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.0338E-05 8.1985E-02 2.5264E-03
Accumulated dose (rem) 5.5077E-04 9.4625E-01 2.9418E-02
Detailed model information at time (H) = 312.0000

CR Doses:

Time (h) =312.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 3.0869E-07 2.3750E-02 7.2338E-04
Accumulated dose (rem) 4.7971E-06 2.6491E-01 8.0820E-03
EAB Doses:

Time (h) =312.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.9257E-04 2.8759E+00 8.8250E-02
Accumulated dose (rem) 8.4656E-03 2.8653E+01 8.8157E-01
LPZ Doses:

Time (h) =312.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.9884E-05 8.1546E-02 2.5126E-03
Accumulated dose (rem) 5.8065E-04 1.0278E+00 3.1931E-02

Detailed model information at time (H) = 336.0000
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CR Doses:

Time (h) =336.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.0246E-07 2.3496E-02 7.1563E-04
Accumulated dose (rem) 5.0996E-06 2.8840E-01 8.7976E-03
EAB Doses:

Time (h) =336.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.7782E-04 2.8421E+00 8.7206E-02
Accumulated dose (rem) 9.1435E-03 3.1495E+01 9.6878E-01
LPZ Doses:

Time (h) =336.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.9247E-05 8.0588E-02 2.4828E-03
Accumulated dose (rem) 6.0990E-04 1.1084E+00 3.4414E-02
Detailed model information at time (H) = 360.0000

CR Doses:

Time (h) =360.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.9468E-07 2.3113E-02 7.0396E-04
Accumulated dose (rem) 5.3943E-06 3.1152E-01 9.5016E-03
EAB Doses:

Time (h) =360.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.5973E-04 2.7932E+00 8.5700E-02
Accumulated dose (rem) 9.8032E-03 3.4288E+01 1.0545E+00
LPZ Doses:

Time (h) =360.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.8467E-05 7.9202E-02 2.4398E-03
Accumulated dose (rem) 6.3836E-04 1.1876E+00 3.6853E-02
Detailed model information at time (H) = 384.0000

* CR Doses:

Time (h) =384.0000 Whole Body Thyroid @ TEDE
Delta dose (rem) 2.8570E-07 2.2624E-02 6.8909E-04
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Accumulated dose (rem) 5.6800E-06 3.3414E-01 1.0191E-02
EAB Doses:

Time (h) =384.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 6.3910E-04 2.7320E+00 8.3817E-02
Accumulated dose (rem) 1.0442E-02 3.7020E+01 1.1383E+00
LPZ Doses:

Time (h) =384.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.7577E-05 7.7467E-02 2.3861E-03
Accumulated dose (rem) 6.6594E-04 1.2651E+00 3.9239E-02
Detailed model information at time (H) = 408.0000

CR Doses:

Time (h) =408.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.7584E-07 2.2051E-02 6.7164E-04
Accumulated dose (rem) 5.9558E-06 3.5619E-01 1.0862E-02
EAB Doses:

Time (h) =408.0000 Whole Body Thyroid TEDE

Delta dose (rem) 6.1660E-04 2.6610E+00 8.1631E-02
Accumulated dose (rem) 1.1059E-02 3.9681E+01 1.2199E+00
LPZ Doses:

Time (h) =408.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.6606E-05 7.5453E-02 2.3238E-03
Accumulated dose (rem) 6.9255E-04 1.3405E+00 4.1563E-02
Detailed model information at time (H) = 432.0000

CR Doses:

Time (h) =432.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.6536E-07 2.1412E-02 6.5216E-04
Accumulated dose (rem) 6.2212E-06 3.7761E-01 1.1514E-02

EAB Doses:
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Time (h) =432.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.9277E-04 2.5822E+00 7.9210E-02
Accumulated dose (rem) 1.1652E-02 4.2263E+01 1.2991E+00
LPZ Doses:

Time (h) =432.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 2.5578E-05 7.3220E-02 2.2548E-03
Accumulated dose (rem) 7.1812E-04 1.4137E+00 4.3818E-02
Detailed model information at time (H) = 456.0000

CR Doses:

Time (h) =456.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.5446E-07 2.0721E-02 6.3112E-04
Accumulated dose (rem) 6.4756E-06 3.9833E-01 1.2146E-02
EAB Doses:

Time (h) =456.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.6810E-04 2.4976E+00 7.6608E-02
Accumulated dose (rem) 1.2220E-02 4.4761E+01 1.3757E+00
LPZ Doses:

Time (h) =456.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.4513E-05 7.0820E-02 2.1806E-03
Accumulated dose (rem) 7.4264E-04 1.4846E+00 4.5999E-02
Detailed model information at time (H) = 480.0000

CR Doses:

Time (h) =480.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.4332E-07 1.9993E-02 6.0894E-04
Accumulated dose (rem) 6.7189E-06 4.1832E-01 1.2755E-02
EAB Doses:

Time (h) = 480.0000 Whole Body Thyroid TEDE

Delta dose (rem) 5.4296E-04 2.4086E+00 7.3874E-02
Accumulated dose (rem) 1.2763E-02 4.7170E+01 1.4496E+00
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LPZ Doses:

Time (h) = 480.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.3428E-05 6.8297E-02 2.1027E-03
Accumulated dose (rem) 7.6606E-04 1.5528E+00 4.8101E-02
Detailed model information at time (H) = 504.0000

CR Doses:

Time (h) = 504.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.3210E-07 1.9238E-02 5.8595E-04
Accumulated dose (rem) 6.9510E-06 4.3756E-01 1.3340E-02
EAB Doses:

Time (h) = 504.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 5.1768E-04 2.3167E+00 7.1049E-02
Accumulated dose (rem) 1.3280E-02 4.9486E+01 1.5207E+00
LPZ Doses:

Time (h) =504.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 2.2337E-05 6.5690E-02 2.0223E-03
Accumulated dose (rem) 7.8840E-04 1.6185E+00 5.0124E-02
Detailed model information at time (H) = 528.0000

CR Doses:

Time (h) = 528.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 2.2090E-07 1.8467E-02 5.6246E-04
Accumulated dose (rem) 7.1719E-06 4.5603E-01 1.3903E-02
EAB Doses:

Time (h) = 528.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.9250E-04 2.2229E+00 6.8169E-02
Accumulated dose (rem) 1.3773E-02 5.1709E+01 1.5888E+00
LPZ Doses:

Time (h) = 528.0000 Whole Body Thyroid TEDE
Deltadose (tem)  2.1251E-05 6.3031E-02 1.9402E-03
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Accumulated dose (rem) 8.0965E-04 1.6816E+00 5.2064E-02
Detailed model information at time (H) = 552.0000

CR Doses:

Time (h) =552.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.0983E-07 1.7688E-02 5.3872E-04
Accumulated dose (rem) 7.3818E-06 4.7371E-01 1.4442E-02
EAB Doses:

Time (h) =552.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 4.6764E-04 2.1283E+00 6.5264E-02
Accumulated dose (rem) 1.4241E-02 5.3838E+01 1.6541E+00
LPZ Doses:

Time (h) = 552.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 2.0178E-05 6.0349E-02 1.8575E-03
Accumulated dose (rem) 8.2983E-04 1.7419E+00 5.3921E-02
Detailed model information at time (H) = 576.0000

CR Doses:

Time (h) = 576.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.9896E-07 1.6907E-02 5.1494E-04
Accumulated dose (rem) 7.5807E-06 4.9062E-01 1.4957E-02
EAB Doses:

Time (h) =576.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.4326E-04 2.0337E+00 6.2359E-02
Accumulated dose (rem) 1.4684E-02 5.5871E+01 1.7165E+00
LPZ Doses:

Time (h) =576.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.9126E-05 5.7666E-02 1.7748E-03
Accumulated dose (rem) 8.4896E-04 1.7996E+00 5.5696E-02

Detailed model information at time (H) = 600.0000
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CR Doses:

Time (h) = 600.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.8835E-07 1.6131E-02 4.9130E-04
Accumulated dose (rem) 7.7691E-06 5.0675E-01 1.5448E-02
EAB Doses:

Time (h) = 600.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.1949E-04 1.9397E+00 5.9476E-02
Accumulated dose (rem) 1.5103E-02 5.7811E+01 1.7759E+00
LPZ Doses:

Time (h) = 600.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.8101E-05 5.5002E-02 1.6926E-03
Accumulated dose (rem) 8.6706E-04 1.8546E+00 5.7389E-02
Detailed model information at time (H) = 624.0000

CR Doses:

Time (h) = 624.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.7805E-07 1.5364E-02 4.6795E-04
Accumulated dose (rem) 7.9471E-06 5.2212E-01 1.5916E-02
EAB Doses:

Time (h) = 624.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.9643E-04 1.8471E+00 5.6630E-02
Accumulated dose (rem) 1.5500E-02 5.9658E+01 1.8326E+00
LPZ Doses:

Time (h) =624.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 1.7105E-05 5.2374E-02 1.6116E-03
Accumulated dose (rem) 8.8416E-04 1.9070E+00 5.9000E-02
Detailed model information at time (H) = 648.0000

CR Doses:

Time (h) = 648.0000 Whole Body Thyroid TEDE
Delta dose (rem) 1.6808E-07 1.4612E-02 4.4502E-04
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Accumulated dose (rem) 8.1152E-06 5.3673E-01 1.6361E-02
EAB Doses:

Time (h) = 648.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.7414E-04 1.7561E+00 5.3838E-02
Accumulated dose (rem) 1.5874E-02 6.1414E+01 1.8864E+00
LPZ Doses:

Time (h) = 648.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.6144E-05 4.9794E-02 1.5321E-03
Accumulated dose (rem) 9.0031E-04 1.9568E+00 6.0533E-02
Detailed model information at time (H) = 672.0000

CR Doses:

Time (h) =672.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5849E-07 1.3875E-02 4.2260E-04
Accumulated dose (rem) 8.2737E-06 5.5060E-01 1.6783E-02
EAB Doses:

Time (h) = 672.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.5269E-04 1.6672E+00 5.1111E-02
Accumulated dose (rem) 1.6227E-02 6.3081E+01 1.9375E+00
LPZ Doses:

Time (h) =672.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.5218E-05 4.7273E-02 1.4545E-03
Accumulated dose (rem) 9.1553E-04 2.0040E+00 6.1987E-02
Detailed model information at time (H) = 696.0000

CR Doses:

Time (h) = 696.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 1.4927E-07 1.3159E-02 4.0076E-04
Accumulated dose (rem) 8.4230E-06 5.6376E-01 1.7184E-02

EAB Doses:
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Time (h) = 696.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.3211E-04 1.5807E+00 4.8457E-02

Accumulated dose (rem) 1.6559E-02 6.4662E+01 1.9860E+00

LPZ Doses:

Time (h) =696.0000 Whole Body Thyroid @ TEDE

Delta dose (rem) 1.4330E-05 4.4821E-02 1.3789E-03

Accumulated dose (rem) 9.2986E-04 2.0488E+00 6.3366E-02

Detailed model information at time (H) = 720.0000

CR Doses:

Time (h) =720.0000 Whole Body Thyroid = TEDE

Delta dose (rem) 1.4045E-07 1.2463E-02 3.7958E-04

Accumulated dose (rem) 8.5634E-06 5.7622E-01 1.7564E-02

EAB Doses:

Time (h) =720.0000 Whole Body Thyroid  TEDE

Delta dose (rem) 3.1241E-04 1.4969E+00 4.5885E-02

Accumulated dose (rem) 1.6871E-02 6.6159E+01 2.0319E+00

LPZ Doses:

Time (h) =720.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.3480E-05 4.2444E-02 1.3057E-03

Accumulated dose (rem) 9.4334E-04 2.0913E+00 6.4672E-02
883

A A R R R R R R R R
I-131 Summary
A R T R A R R R A B

DW wWwW RB
Time (hr) I-131 (Curies) [-131 (Curtes)  1I-131 (Curies)

0.000  0.0000E+00 0.0000E+00 0.0000E+00
0.033  0.0000E+00 0.0000E+00 0.0000E+00
0.250  0.0000E+00 0.0000E+00 0.0000E+00
0.333  0.0000E+00 0.0000E+00 5.9386E-01

0.533  0.0000E+00 0.0000E+00 2.8117E+00
0.800  0.0000E+00 0.0000E+00 8.0580E+00
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1.050  0.0000E+00 0.0000E+00 1.5940E+01
1.300  0.0000E+00 0.0000E+00 2.6684E+01
1.550  0.0000E+00 0.0000E+00 4,0282E+01
1.800  0.0000E+00 0.0000E+00 5.6727E+01
2.033  0.0000E+00 0.0000E+00 7.4634E+01
2.033  0.0000E+00 0.0000E+00 7.4637E+01
2350  0.0000E+00 0.0000E+00 1.0082E+02
2.440  0.0000E+00 0.0000E+00 1.0826E+02
2.700  0.0000E+00 0.0000E+00 1.2970E+02
2950  0.0000E+00 0.0000E+00 1.5028E+02
3.200  0.0000E+00 0.0000E+00 1.7082E+02
3.450  0.0000E+00 0.0000E+00 1.9133E+02
3.700  0.0000E+00 0.0000E+00 2.1180E+02
3.950  0.0000E+00 0.0000E+00 2.3222E+02
4300  0.0000E+00 0.0000E+00 " 2.6076E+02
4.600  0.0000E+00 0.0000E+00 2.8516E+02
4900  0.0000E+00 0.0000E+00 3.0950E+02
5.200  0.0000E+00 0.0000E+00 3.3379E+02
5500  0.0000E+00 0.0000E+00 3.5803E+02
5.800  0.0000E+00 0.0000E+00 3.8221E+02
6.100  0.0000E+00 0.0000E+00 4.0634E+02
6.400  0.0000E+00 0.0000E+00 4.3041E+02
6.700  0.0000E+00 0.0000E+00 4,5443E+02
7.000  0.0000E+00 0.0000E+00 4.7840E+02
7.300  0.0000E+00 0.0000E+00 5.0231E+02
7.600  0.0000E+00 0.0000E+00 5.2616E+02
7.900  0.0000E+00 0.0000E+00 5.4997E+02
8.000  0.0000E+00 0.0000E+00 5.5789E+02
8.300  0.0000E+00 0.0000E+00 5.8162E+02
8.600  0.0000E+00 0.0000E+00 6.0530E+02
8.900  0.0000E+00 0.0000E+00 6.2893E+02
9.200  0.0000E+00 0.0000E+00 6.5250E+02
9.500  0.0000E+00 0.0000E+00 6.7602E+02
9.800  0.0000E+00 0.0000E+00 6.9948E+02
10.100  0.0000E+00 0.0000E+00 7.2289E+02
10.400  0.0000E+00 0.0000E+00 7.4625E+02
24.000  0.0000E+00 0.0000E+00 1.7510E+03
96.000  0.0000E+00 0.0000E+00 5.5608E+03
720.000  0.0000E+00 0.0000E+00 4.1581E+03
SP CR Enviro
Time (hr) I-131 (Curies) I-131 (Curies)  I-131 (Curies)
0.000  0.0000E+00 0.0000E+00 0.0000E+00
0.033  0.0000E+00 0.0000E+00 0.0000E+00
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0.250
0.333
0.533
0.800
1.050
1.300
1.550
1.800
2.033
2.033
2.350
2.440
2.700
2.950
3.200
3.450
3.700
3.950
4.300
4.600
4.900
5.200
5.500
5.800
6.100
6.400
6.700
7.000
7.300
7.600
7.900
8.000
8.300
8.600
8.900
9.200
9.500
9.800
10.100
10.400
24.000
96.000
720.000

192

4.2954E+06
5.9391E+06
9.9022E+06
1.8466E+07
2.6686E+07
3.4891E+07
4.3081E+07
5.1257E+07
5.8873E+07
5.8874E+07
5.9353E+07
5.9334E+07
5.9278E+07
5.9224E+07
5.9171E+07
5.9117E+07
5.9064E+07
5.9010E+07
5.8936E+07
5.8872E+07
5.8808E+07
5.8744E+07
5.8680E+07
5.8616E+07
5.8553E+07
5.8489E+07
5.8426E+07
5.8362E+07
5.8299E+07
5.8236E+07
5.8172E+07
5.8151E+07
5.8088E+07
5.8025E+07
5.7962E+07
5.7899E+07
5.7836E+07
5.7774E+07
5.7711E+07
5.7648E+07
5.4879E+07
4.2287E+07

4.4172E+06

0.0000E+00
5.3177E-11
7.7725E-10
3.8050E-09
1.0150E-08
2.1314E-08
3.8607E-08
6.3254E-08
9.1147E-08
9.1149E-08
1.1550E-07
1.2381E-07
1.5107E-07
1.8162E-07
2.1617E-07
2.5446E-07
2.9626E-07
3.4137E-07
4.0968E-07
4.7266E-07
5.3941E-07
6.0965E-07
6.8311E-07
7.5956E-07
8.3876E-07
9.2051E-07
1.0046E-06
1.0909E-06
1.1791E-06
1.2692E-06
1.3610E-06
1.3919E-06
1.3814E-06
1.3753E-06
1.3732E-06
1.3748E-06
1.3799E-06
1.3883E-06
1.3996E-06
1.4137E-06
3.1828E-06
8.2898E-06

5.6113E-06

0.0000E+00
4.9629E-06
7.3598E-05
3.6654E-04
9.9202E-04
2.1129E-03
3.8811E-03
6.4483E-03
9.6981E-03
9.6986E-03
1.5609E-02
1.7611E-02
2.4192E-02
3.1638E-02
4.0178E-02
4.9809E-02
6.0529E-02
7.2337E-02
9.0690E-02
1.0811E-01
1.2709E-01
1.4761E-01
1.6969E-01
1.9331E-01
2.1847E-01
2.4517E-01
2.7341E-01
3.0317E-01
3.3447E-01
3.6728E-01
4.0162E-01
4.1341E-01
4.4977E-01
4.8764E-01
5.2703E-01
5.6791E-01
6.1031E-01
6.5420E-01
6.9959E-01
7.4646E-01
4.3790E+00
6.3223E+01
9.5804E+02
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Dummy
Time (hr) 1-131 (Curies)
0.000  0.0000E+00
0.033  0.0000E+00
0.250  0.0000E+00
0.333  0.0000E+00
0.533  0.0000E+00
0.800  0.0000E+00
1.050  0.0000E+00
1.300  0.0000E+00
1.550  0.0000E+00
1.800  0.0000E+00
2.033  0.0000E+00
2.033  0.0000E+00
2.350  0.0000E+00
2.440  0.0000E+00
2.700  0.0000E+00
2,950  0.0000E+00
3.200  0.0000E+00
3.450  0.0000E+00
3.700  0.0000E+00
3.950  0.0000E+00
4300  0.0000E+00
4.600  0.0000E+00
4900  0.0000E+00
5.200  0.0000E+00
5.500  0.0000E+00
5.800  0.0000E+00
6.100  0.0000E+00
6.400  0.0000E+00
6.700  0.0000E+00
7.000  0.0000E+00
7.300  0.0000E+00
7.600  0.0000E-+00
7.900  0.0000E+00
8.000  0.0000E+00
8.300  0.0000E+00
8.600  0.0000E+00
8.900  0.0000E+00
9.200  0.0000E+00
9.500  0.0000E+00
9.800  0.0000E+00
10.100  0.0000E+00
10400  0.0000E+00
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24.000  0.0000E+00
96.000  0.0000E+00
720.000  0.0000E+00

R R R R R R AR T A R T R TR R R R R
Cumulative Dose Summary
T T L e s T T g

CR EAB LPZ

Time Thyroid TEDE Thyroid TEDE Thyroid TEDE

(hr) (rem) (rem) (rem) (rem) (rem) (rem)

0.000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.033 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.250 0.0000E+00 0.0000E+00 0.0000E-+00 0.0000E+00 0.0000E+00 0.0000E+00
0.333 5.1051E-10 1.6210E-11 4.6951E-07 1.6789E-08 1.2840E-07 4.5913E-09
0.533 2.1452E-08 6.8035E-10 6.9499E-06 2.4696E-07 1.9007E-06 6.7540E-08
0.800 1.9020E-07 6.0235E-09 3.4527E-05 1.2183E-06 9.4426E-06 3.3318E-07
1.050 7.0191E-07 2.2204E-08 9.3226E-05 3.2725E-06 2.5496E-05 8.9495E-07
1.300 1.8758E-06 5.9276E-08 1.9810E-04 6.9229E-06 5.4176E-05 1.8933E-06
1.550 4.1276E-06 1.3031E-07 3.6305E-04 1.2638E-05 9.9288E-05 3.4563E-06
1.800 7.9659E-06 2.5126E-07 6.0185E-04 2.0879E-05 1.6459E-04 5.7101E-06
2.033 1.3488E-05 4.2514E-07 9.0331E-04 3.1249E-05 2.4704E-04 8.5459E-06
2.033 1.3489E-05 4.2517E-07 9.0335E-04 3.1250E-05 2.4705E-04 8.5463E-06
2.350 2.3359E-05 7.3564E-07 1.4499E-03 4.9988E-05 3.9653E-04 1.3671E-05
2.440 2.6620E-05 8.3814E-07 1.6346E-03 5.6305E-05 4.4704E-04 1.5398E-05
2.700 3.7391E-05 1.1766E-06 2.2408E-03 7.6993E-05 6.1281E-04 2.1056E-05
2.950 4.9903E-05 1.5694E-06 2.9247E-03 1.0027E-04 7.9985E-04 2.7422E-05
3.200 6.4830E-05 2.0378E-06 3.7071E-03 1.2683E-04 1.0138E-03 3.4684E-05
3.450 8.2450E-05 2.5904E-06 4.5871E-03 1.5663E-04 1.2545E-03 4.2835E-05
3.700 1.0302E-04 3.2352E-06 5.5643E-03 1.8965E-04 1.5217E-03 5.1864E-05
3.950 1.2679E-04 3.9796E-06 6.6379E-03 2.2585E-04 1.8153E-03 6.1765E-05
4.300 1.6586E-04 5.2029E-06 8.3023E-03 2.8185E-04 2.2705E-03 7.7082E-05
4.600 2.0510E-04 6.4308E-06 9.8773E-03 3.3473E-04 2.7013E-03 9.1543E-05
4.900 2.4999E-04 7.8347E-06 1.1588E-02 3.9206E-04 3.1691E-03 1.0722E-04
5.200 3.0082E-04 9.4235E-06 1.3434E-02 4.5379E-04 3.6738E-03 1.2410E-04
5.500 3.5785E-04 1.1206E-05 1.5413E-02 5.1989E-04 4.2151E-03 1.4218E-04
5.800 4.2133E-04 1.3188E-05 1.7525E-02 5.9031E-04 4.7927E-03 1.6144E-04
6.100 4.9148E-04 1.5378E-05 1.9769E-02 6.6502E-04 5.4064E-03 1.8187E-04
6.400 5.6849E-04 1.7781E-05 2.2144E-02 7.4398E-04 6.0559E-03 2.0346E-04
6.700 6.5254E-04 2.0403E-05 2.4649E-02 8.2715E-04 6.7410E-03 2.2621E-04
7.000 7.4381E-04 2.3248E-05 2.7283E-02 9.1450E-04 7.4613E-03 2.5010E-04
7.300 8.4243E-04 2.6322E-05 3.0045E-02 1.0060E-03 8.2168E-03 2.7512E-04
7.600 9.4853E-04 2.9628E-05 3.2935E-02 1.1016E-03 9.0071E-03 3.0126E-04
7.900 1.0622E-03 3.3170E-05 3.5951E-02 1.2013E-03 9.8319E-03 3.2852E-04
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8.000 1.1019E-03 3.4403E-05 3.6985E-02 1.2354E-03 1.0115E-02 3.3785E-04
8.300 1.2214E-03 3.8124E-05 4.0168E-02 1.3404E-03 1.0448E-02 3.4949E-04
8.600 1.3399E-03 4.1812E-05 4.3477E-02 1.4495E-03 1.0795E-02 3.6156E-04
8.900 1.4577E-03 4.5480E-05 4.6909E-02 1.5625E-03 1.1155E-02 3.7406E-04
9.200 1.5753E-03 4.9137E-05 5.0464E-02 1.6795E-03 1.1528E-02 3.8699E-04
9.500 1.6930E-03 5.2794E-05 5.4142E-02 1.8004E-03 1.1913E-02 4.0034E-04
9.800 1.8109E-03 5.6460E-05 5.7941E-02 1.9251E-03 1.2312E-02 4.1411E-04
10.100 1.9294E-03 6.0143E-05 6.1860E-02 2.0537E-03 1.2723E-02 4.2831E-04
10.400 2.0487E-03 6.3850E-05 6.5900E-02 2.1861E-03 1.3146E-02 4.4291E-04
24.000 1.0153E-02 3.1442E-04 3.6586E-01 1.1855E-02 4.4596E-02 1.4978E-03
96.000 6.7797E-02 2.0772E-03 4.6334E+00 1.4412E-01 3.4672E-01 1.0931E-02
720.000 5.7622E-01 1.7564E-02 6.6159E+01 2.0319E+00 2.0913E+00 6.4672E-02

B S B R R BB

Worst Two-Hour Doses
B R R R R R R R R R B R R B R R R R

EAB

Time Whole Body Thyroid TEDE
(hr) (rem) (rem) (rem)

96.0 4.6323E-05 1.9720E-01 6.0504E-03
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Engineering Change

o : Print Date: 03/03/06
EC Number 0000004417 000 V * ENERGY
Ao /sub-type: iR S NORTHWEST
Page: 1
Topic SUMMARY UPDATE Last Updated By JFISHE

From Panel TIME100 Last Updated Date: 03/02/06

Text Status UNLOCKED

Minor Revision 002

Document Summary

NOTE: Information obtained from this document summary should be verified

against the original (hardcopy) controlled document prior to use in any

design documents or the formulation of any official position statement.

Document Number: NE-02-94-15

Revision/ Date: 002 / 05-31-1995

Title: Calculation for Predicted Fuel Damage from Fuel Handling Accident
in the Reactor Core and Spent Fuel Pool

Purpose/Scope:

Determine the number of predicted fuel failures from a Fuel Handling

Accident in the reactor core and Spent Fuel Pool. Provide resolution for

PER 294-0322 by reaccomplishing the Fuel Handling Accident analysis

reported in CGS FSAR 15.7.4 using assumptions consistent with the plant

configuration. Original accident source term and reactor power uprate are
retained for historical information but dose consequences are superseded

by NE-02-04-08.

Equipment Reference:

Discipline: " MNuclear

System(s) :

Quality Class: I

Attributes:

Inputs:

AED CAL NE-02-90-59

AED CAL NE-02-04-01

FSAR Section 15.7.4

CVI DWG 812-00,111

Outputs:

AED CAL NE-02-04-08

CVI SPC 981-00,133

FSAR Section 15.7.4

Results/Conclusions:

All of the fuel assemblies in the Columbia Generating Station core are
covered by FHA analyses with maximum drop heights which conservatively
encompass the Technical Specification limits on Refueling Bridge uptravel.
Within the analytical assumptions, which are consistent with the original
FSAR analysis except for drop height, the offsite dose consequences of the
Fuel Handling Accident are within the Standard Review Plan guidelines,

which limit FHA consequences to 25% of the siting criteria in 10CFR100.

GE Power Uprate Analysis Dose release for the Fuel Handling Accident bound

the dose determined for all fuel assemblies residing in the core in Cycle

11. Therefore the dose determined by GE for power uprate can

conservatively be used for all assemblies in Cycle 11 and for future
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Print Date: 03/03/06

EC Number : 0000004417 000 =~ ENERGY

Facility ;02 @\’ ‘"MORTHWEST

Type/Sub-type: CMR Qeapin-Vision- Salution:s
Page: 2

cycles where these assemblies reside in power uprate conditions.
NE-02-04-01 Appendix C provides a qualitative assessment that the Fuel
Handling Accident (FHA) in the core bounds the Spent Fuel Pool. The NRC
requested the predicted number of fuel failures in the Spent Fuel Pool
(SFP) in an RAT on the CGS Alternate Source Term license amendment
request. This calculation demonstrates that the number of fuel failures
assumed in the decse consequences (NE-02-04-08) bounds the spent fuel pool
and the in-core accident. The number of fuel rod failures in the core
also bounds the spent fuel pool accident. Page A.21 calculates the number
of failed rods in the spent fuel pool to be 83, which is less than the
in-core results (105 from Page A.17). Both are less than the 250 rods
assumed in the dose analysis (NE-02-04-08).

The fuel damage from the FHA in the core bounds the FHA in the spent fuel
pool and both are bounded by the assumptions in the dose analysis.
Methodology:

Manual calculation

Key Parameters:

Integrated dose rates

Comments:

Initiating Document: PER 294-0322

Initiating Document: RFTS 95-03-047

Initiating Document: PDC 2406

This calculation has been revised for power uprate.

CMR:

4417 PDC 2406: Alternate Source Term replaces dose analysis. Add Spent
Fuel Pool FHA. Revision 3 markup attached. Summary for Title, Purpose,
Results, -Input/Output updated.
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BDC/PDC Page

Equipment Piece No. . Project Page Cont'd on Page
"' Columbia 1.000 1.100
Discipline Calculation No.
NE-02-94.15
Nuclear Quality Class
1
Remarks

TITLE/SUBJECT/IPURPOSE

Title/Subject

Predicted Fuel Damage from Fuel Handling Accident in the Reactor Core and Spent Fuel Pool

Purpose

Determine the number of predicted fuel failures from a Fuel Handling Accident in the reactor core and Spent Fuel Pool.
Provide resolution for PER 294-0322 by reaccomplishing the Fuel Handling Accident analysis reported in CGS FSAR
15.7.4 using assumptions consisten with the plant configuration. Original accident source term and reactor power uprate
are retained for historical information but dose consequences are superseded by NE-02-04-08.

CALCULATION REVISION RECORD

REV STATUS/ REVISION DESCRIPTION INITIATING TRANSMITTAL
NO. F,P,ORS DOCUMENTS NO.
3 F Alternate Source Term replaces dose analysis. 2406

Add Spent Fuel Pool FHA

PERFORMANCE/VERIFICATION RECORD

’;’é" PERFORMED BY/DATE VERIFIED BY/DATE APPROVED BY/DATE
3 . JO Fisher_ , . ‘513 /cf M. Abu-Shehadeh o D /Ri hey
40 Fe 31310 Into L) A D Pl Y~ Dj/zc’/;/' K3 /},; 05

-

assisting the engineer in performing assessments.

Study Calculations shall be used only for the purpose of evaluating alternate design options or

18645 RS
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Calculation Index

Verification Checklist for
Calculations and CMR'’s

Calculation Reference List
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Document Revision Index

Calculation Output Summary
Calculation Method
Sketches

Manual Calculation

APPENDICES:

Computer Rung

Historical / Information
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Copy of Reference 3
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Appendix A
Appendix B
Appendix C
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Appendix E
Appendix
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2
ITEM PAGE Ng. SEQUENCE

1.200 - 1.202
1.300 - NA

1.400 - NA
2.000 - _2.001
3.000 - NA
4.000 - _None
5.000 - 5.014

A.Q00- A.017 Pages

- Pages

- Pages

- Pages

— N/A  Pages
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E.Q‘! - E.02 Pages
Pages
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Page

Cont'd on Page

ENERGY 1.100 1.200
(5)NORTHWEST | CALCULATION INDEX [
Peapla:Vision:Solutions NE-02-94-15

Revision No.
3
ITEM PAGE NO. SEQUENCE

Calculation Cover Sheet 1.000 - NA

Calculation Index 1.100 - NA

Verification Checklist for Calculations and CMR's 1.200 - 1.203

Calculation Reference List 1.300 - 1.301

Calculation Output Interface Documents Revision Index 1.400 - NA

Calculation Output Summary 2.000 - 2.2

Calculation Method 3.000 - 3.1

Sketches 4.000 - NONE

Manual Calculation 5.000 - 5.15

APPENDICES:

Computer Runs
Appendix A.0-A.21 Pages
Appendix Pages
Appendix Pages
Appendix Pages

Copy of selected references
Appendix E.1-E4 Pages
Appendix Pages
Appendix Pages
Appendix Pages
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) E%EI%T%VE T VERIFICATION CHECKLIST FOR | 7% Gontd On Page
pe:;ple-Vision-Solutions o *_____‘CALCULATIONS AND CMRs 1'203, 1.300
Calculation/CMR _NE-02-94-15 / 4417. Revision3
was verified using the following methods:
@ Checklist Below [:I Alternate Calculation(s)
Verifier Initials
Checklist Item
Clear statement of purpose of 8nalysiS .........ccccevieevriinineenerenre e seneen 14 4.7(

Methodology is clearly stated, sufficiently detailed, and appropriate for the

olge]oloTY=To =T o] o] o= (1o o NN OO ORISR MAS

Does the analysis/calculation methodology (including criteria and assumptions)
differ from that described in the Plant or ISFSI FSAR or NRC Safety
Evaluation Report, or are the resuilts of the analysis/calculation as described in
the Plant or ISFSI FSAR or NRC Safety Evaluation Report affected?

[0 YES TRINO oot s s esmssssssnseassasssassassassssssessassssssesanens ma4S

If Yes, ensure that the requirements of 10 CFR 50.59 and/or 10 CFR 72.48

have been processed in accordance with SWP-LIC-02............cccceueeerirerenrccenns Mo

Does the analysis/calculation result require revising any existing output interface
document as identified in DES-4-1, Attachment 7.3?

[0 YES ['NO ottt sses s b esras s sas s srss s sassesssssansesasssssansens W1 AS

If Yes, ensure that the appropnate actions are taken to revise the output
interface documents per DES-4-1, section 3.1.8 (i.e., document change is

initiated in accordance with applicable ProceaUIES).....coivvernrereerernnissennessenserersen MA
Logical CONSIStENCY Of ANAIYSIS..........c..we.rverreeereeesseermessssessssessssennesssess v 2V.))
e Completeness of documenting references .......oeevvevecirireccnvrierreerueeserensnnnns —mAnd
e Completeness Of INPUL c.....veerciecete e tes et evarseesssreesanesssnnessnasenns A4S
o Accuracy of input data...........ceiiieiiiniii e A2 S
e Consistency of input data with approved criteria.........ccoevrrennecrrenrenniienrnsierenns =SS
e Completeness in stating assUMPHONS.......ccvciieniiniecrnninnr e enes —paad
e Validity of asSUMPliONS......cccvviviieiiiiicc e AL
» Calculation sufficiently detailed ... e, P44
e ArithmetiCal BCCUTACY .....eecrerrerciieiiritcsetrreerteeserseecrresressnrsesasnsesssessanessaernesnnens b s
» Physical units specified and correctly USEd.......cccovvvrerreerriiinesrerereenrmrvenseranees —wAAl
o Reasonableness of output CONCIUSION .........cccveeiiiriiiernreeenienereeerreeceeresneeveens sy
Supervisor independency check (if acting as Verifier).......cccevvvvcerrerirrenererennreennns azd
- Did not specify analysis approach
- Did not rule out specific analysis options
- Did not establish analysis iNPULS .....cccovriiecininrieircrirererecesee s sessressseens
If 2 computer program was USEd: .........ccceuvveeererseentreresenressssvessssreesersesssssssssesarses Va'4 A
- Is the program appropriate for the proposed application?
- Have the program error notices been reviewed to determine if they

pose any limitations for this application?
- Is the program name, revision number, and date of run inscribed

on the output?
- Is the program identified on the Calculation Method Form?

If so, is it listed in Chapter 10 of the Engineering Standards Manual?............... AN A
Other elements considered:
If separate Verifiers were used for validating these functions or a portion of these functions,
each sign and initial below.

Based on the foregoing, the Calculation/CMR is adequate for the purpose intended.
Verifier Signature(s)/Date Verifier Initials

M. Abu-Shehadeh A wo W aieio L) M e, W 2 / t/ob et A=)
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Page Cont'd On Page
% ENERGY 1.301 1.400
NORTHWEST | CALCULATION REFERENCE LIST | Scadnoe . -
People- Vision:Sclutions ' —re v v
Revision No.
3
SEQUENCE ISSUE DATE, DOCUMENT
NO. AUTHOR EDITION TITLE NO.
OR REVISION
9 Energy Northwest 0 Vendor Calculation For Dose Database NE-02-04-01
10 Energy Northwest various Columbia Generating Station FSAR
Final Safety Analysis Report
11 GE Nuclear Energy 0 NF-500 Refueling Mast Inspection GENE-771-78-
Instructions 1194
(Appendix E)
12 General Electric 4 NF500 Refueling Mast Outline CVi 773-00,12
(107E5143)
13 Energy Northwest 0 Columbia Fuel Handling Accident Offsite | NE-02-04-08
and Control Room Doses Using
Requlatory Guide 1.183 Source Terms
14 Framatome ANP 0 Columbia Generating Station Cycle 18 CVv1981-00,133
(AREVA) Reload Analysis (EMF-3164)
15 ABB/Combustion 0 Fuel Assembly Mechanical Design Report | CE NPSD-792-P
Engineering for WNP-2 (DIC 555)
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Page Cont'd On Page

ENERGY
&) NORTHWEST | CALCULATION OUTPUT SUMMARY |22 3000
People-Vision:Scolutions » NE-02-94-15
Discussion of Results T “RevisionNo. " - REV.
3 BAR

NE-02-04-01 Appendix C provides a qualitative assessment that the Fue| Handling Accident (FHA) in the core
bounds the Spent Fuel Pool. The NRC requested the predicted number of fuel failures in the Spent Fuel Pool
(SFP) in an RAIl on the CGS Alternate Source Term license amendment request. This calculation demonstrates
that the number of fuel failures assumed in the dose consequences (NE-02-04-08) bounds the spent fuel pool and
the in-core accident. The number of fuel rod failures in the core also bounds the spent fuel pool accident. Page
A.21 calculates the number of failed rods in the spent fuel pool to be 83, which is less than the in-core results (105
from Page A.17). Both are less than the 250 rods assumed in the dose analysis (NE-02-04-08).

Conclusions

The fuel damage from the FHA in the core bounds the FHA in the spent fuel pool and both are bounded by the
assumptions in the dose analysis.

18652 R3




(E: ENERGY N ~ Page Centd On Paga

W, NORTHWEST CALCULATION METHOD

Calculation Na.

o Vision:Soluti
People CONTINUATION PAGE, NE-02-94-15
Prepared By/Date Venfied by/Cate J/L7 2 > Revision No.
JD Fisher 3/2/2006 M. Abu-Shehadeh W\\NV\\QA‘QL(JO Lk( A 3

Input Interfaces

Spent Fuel Pool Drop Height

Calculation NE-02-04-01 (Reference 9 page C.1) developed a spent fuel pool drop height of 29 inches for ATRIUM-10 fuel
using an assembly length of 176 inches. The assembly length used for the design basis in-core fuel handling accident is 160
in (Reference 1, page US-19). This results in a drop height of (176 - 160 + 29) in or 3.75 1.

FSAR 9.1.2.3.2 (Reference 10) reports,
Accidental drop of a fuel assembly from the maximum possible height consistent with fuel handling operations,
which is 4 ft above the top of fuel rack.

Taking no credit for bail handles protruding above the fuel storage racks, 4 ft is selected as a conservative drop height.

Refueling Mast & Grapple Weight

CVI 773-00,12 (Reference 12) contains the nominal weight of the entire refueling mast (1049 1b). Reference 11
(cf Appendix E for copy of pages) provides the weights and tolerances for the components of the mast and
grapple. The total weight is consistent with Reference 12. Per Reference 12, the grapple head and three, four
and five inch tube assemblies will rest on the fuel assembly in the spent fuel pool because the drop height is not
sufficient to extend any of the mast sections fully. The six inch tube assembly is attached to the refueling bridge.
Combining the weights of the grapple and tube assemblies and their tolerances yields (36 + 171 + 227 + 284
+4*15) b = 778 Ib dry weight. This is heavier than the 350 Ib wet weight assumed for the FHA over the core,
which was selected to bound the grapple head and three inch tube assembly. The remaining tube assemblies
remain attached to the mast for the in-core FHA.

Output Interfaces

Dose Consequences

The fuel handling accident dose consequences evaluated in this calculation are superseded by NE-02-04-08 when RG 1.183
Altemate Source Term is implemented. NE-02-04-08 assumes 250 failed rods from the in-core FHA for determining dose
consequences. This calculation demonstrates that 250 failed rods bounds the number of failed rods from an FHA in the core
or spent fuel pool.

FSAR

FSAR 15.7.4 summarizes the methodology used in this calculaticn and reports the number of fuel failures for GE6 8x8 fuel
(the design basis fuel assembly). ATRIUM-10 and SVEA-96 reload fuel (not lead fuel) results are obtained from separate
analyses referenced in the FSAR (cf. Reference 14 and 15). The 124 rods reported in the FSAR 15.7.4.3.3 Amd 58 were
determined using an older methodology described in FSAR 15.7.4 Amd 33.

REV.
BAR

25291R1
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Page Cont'd On Page
ENERGY :
, ) , .15
@ NORTHWEST MANUAL CALCULATION Caleuiation Vo,
People-Visicn-Solutions - ' 1 . NE-02-94-15
Prepared By/Date Verified by/Date B bl Revision No.
JD Fisher 3/2/2006 M Abu-Shehadeh pagt ganfe ) Mo dhod oD rd 3

Fuel Handling Accident in Spent Fuel Pool
NE-02-04-01 Appendix C provides a qualitative assessment that the Fuel Handling Accident (FHA) in the core
bounds the Spent Fuel Pool. The NRC requested the predicted number of fuel failures in the Spent Fuel Pool
(SFP) in an RAI on the CGS Alternate Source Term license amendment request. This calculation demonstrates
that the number of fuel failures assumed in the dose consequences (NE-02-04-08) bounds the spent fuel pool and
the in-core accident. The number of fuel rod failures in the core also bounds the spent fuel pool accident.

Principal differences between the FHA over the core and in the SFP include:
1. The drop height is much less in the SFP from the same initial elevation.
2. The mass of the NF-500 fuel grapple and tube assemblies falling with the dropped fuel assembly is higher
in the spent fuel pool because the NF-500 cannot fully extend in the spent fuel pool.

Conservative values for the forgoing are selected in Page 3.1.

The calculations are performed in Appendix A with Microsoft Excel 2003 (11.6355.6360 SP1) using the
methodology described in Reference 1. The equations taken from Reference 1 are reported on Page A.18 with
sources referenced. The spreadsheet is validated as follows:

1. Page A.19 duplicates the calculation and results from the NRC approved methodology topical report
(Reference 1, Page US-19). Note that energy from the first impact is lower than reported in Reference 1,
which appears to have rounded up to 31870 ft-Ib. This does not alter the predicted number of rods failed.

2. Page A.20 duplicates the in core accident documented on Page A.17.

Page A.21 calculates the number of failed rods in the spent fuel pool to be 83, which is less than the in-core
results (105 from Page A.17). Both are less than the 250 rods assumed in the dose analysis (NE-02-04-08).

The fuel damage from the FHA in the core bounds the FHA in the spent fuel pool and both are bounded by the
assumptions in the dose analysis.

REV.
BAR
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WASHINGTON PUBLIC POWER

ﬁ SUPPLY SYSTEM

APPENDIX A

Page Cont'd On

A.000 Page A‘aol

Calculaticn Mo.

Prepared By/Date Verified By;/Date P— " 25-02-94-1 5 REV
. - evision No. .
J.C. Chandler 05/20/94 BmMvn $/23 (4 BR
COMPUTER CALCULATIONS
All of the computer runs in this calculation were performed with Quattro Pro for Windows, Version
5.0. The values from the spreadsheet are shown in this appendix.
Except as noted on Page 5.15 ' )
2
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Prepared By. JO Fisher 3/2/2006

[N T A R T

Variable Value

wB 617

WG 350

Hdrop 32.95

Crato 0.519

FE 250

HG 160

HB 160

Nrod 62

Determine number of {

E1D0 =(WB+WG) Hdrop

NiF =ROUND(E1D/2*Cratia/FE,0)
Nitotal =B15+Nrod

Detsrmine number of {

E20 =WG'HG/1240.5°WB*HB/12
N2F =ROUND(0.5°E2D*Cratio/FE,0)

Total number of failed

i LIRS A

Units
b

b

ft

ibib
fidblrod
in

in

rods

ft-ib

rods

fiib

tods

Ventied By: M Abu-Shehadeh

Description

wet weight GE 8x8 fuel assembly
wet weighl grapple component
Drop height in cora (tust impact)

dadding mass fraction of non-fuel components

energy absorbed before dadding fadure in compression

grapple elevation before 2nd impact
GE 828 fuel assembly length
number rods in GE 8x8

polential energy fist impact

tailed rods 4 impacted assemblies

total failed rods first impacl. AB fail in dropped assembly

potential energy second impact

failed rods in impacled assemblies

GE6-corec-eqn

Page A.18
NE-02-94-15
Revision 3

Reference Page Sequence No.

NEDE-24011-P-A-10-US Us-19 1
. . 1
- - 1
- - 1
. - 1
- - 1
. . 1
N - 1

NEDE-24011-P-A-10-US us-19 1
- . 1
- - 1
- . 1
- - 1
- M 1

Yo t«mQ Aoty Wel.Ooe
713/°%



Prepared By: JD Fisher 3/2/2006 Verified By: M Abu-Shehadeh Page A.19
NE-02-94-15
Revision 3

Kephoalr G n-carae fuet handiing sccidont calouwlation in HEDRE-Za0 1= A-10U8 o daonstrale souastong,

Variable Value Units Description Reference Page Sequence
No.

WB 617 b wet weight GE 8x8 fuel assembly  NEDE-24011-P-A-10-US US-19 1

WG 350 b wet weight grapple component " " 1

Hdrop 32,95 ft Drop height in core (first impact) " " 1
cladding mass fraction of non-fuel

Cratio 0.519 Ib/ib components " " 1
energy absorbed before cladding

FE 250 ft-lb/rod  failure in compression " " 1
grapple elevation before 2nd

HG 160 in impact " " 1

HB 160 in GE 8x8 fuel assembly length " " 1

Nrod 62 rods number rods in GE 8x8 " " 1

Determine number of failed rods in first impact

E1D 31863 fi-lb potential energy first impact NEDE-24011-P-A-10-US US-19 1

N1F 33 rods failed rods 4 impacted assemblies " " 1
total failed rods first impact. All fail

Nitotal 95 in dropped assembly " " 1

Determine number of failed rods in impacted assemblies for second impact

E2D 8780 ft-lb potential energy second impact " " 1

N2F 9 rods failed rods in impacted assemblies " " 1

Total number of failed rods in first and second impacts
Notal i0d fcds lziches GE resuliz " " 1

37376

GE6-core



Prepared By: JD Fisher 3/2/2006 Verified By: M Abu-Shehadeh

Ko glicaie BEuZaqeis Row 7 GV S rusuiis for 34 i diop nzighl
Variable Value Units Description Reference
wWB 617 Ib wet weight GE 8x8 fuel assembly  NEDE-24011-P-A-10-US
WG 350 Ib wet weight grapple component "
HIRTEN RI Giep helght in core (frst inzac) R R AS S
cladding mass fraction of non-fuel
Cratio 0.519 Ib/lb components NEDE-24011-P-A-10-US

energy absorbed before cladding

FE 250 ft-lb/rod  failure in compression "
grapple elevation before 2nd

HG 160 in impact "

HB 160 in GE 8x8 fuel assembly length "

Nrod 62 rods number rods in GE 8x8 "

Determine number of failed rods in first impact

E1D 32878 ft-lb potential energy first impact NE-02-94-15

N1F 34 rods failed rods 4 impacted assemblies NE-02-94-15
total failed rods first impact. All fail

N1total 96 in dropped assembly

Determine number of failed rods in impacted assemblies for second impact
E2D 8780 ft-lb potential energy second impact NE-02-94-15
N2F 9 rods failed rods in impacted assemblies NE-02-34-15
Total number of failed rods in first and second impacts

nela! {05 rods Malches Referencr osttis NI VAL SR N

GE6-core (2)

Page
us-19

S0107

Us-19

A.017

A.017

A.017

A.017

A067

Page A.20
NE-02-94-15
Revision 3

Sequence
No.
1
1

—~ AP
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e
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Prepared By: JD Fisher 3/2/2006

Y
al FHA

Coterming vteebar GEG Telurez Jor Spoeat Fus! X0

Verified By: M Abu-Shehadeh

Variable Value Units Description Reference Page

wB 617 Ib wet weight GE 8x8 fuel assembly NEDE-24011-P-A-10-US US-19

W RN crywaght grarsly consenont HE-02.04-15 3

Hdicp 41 fUrep beighiwoccre (Mistimpaih) HE-02.04- 45 20
cladding mass fraction of non-fuel

Cratio 0.519 1b/lb components NEDE-24011-P-A-10-US US-19
energy absorbed before cladding

FE 250 ft-lb/rod  failure in compression " "
grapple elevation before 2nd

HG 160 in impact " "

HB 160 in GE 8x8 fuel assembly length " "

Nrod 62 rods number rods in GE 8x8 " "

Determine number of failed rods in first impact

E1D 5580 ft-Ib potential energy first impact

N1F 6 rods failed rods 4 impacted assemblies e
total failed rods first impact. Ali fail W

N1total 68 in dropped assembly

Determine number of failed rods in impacted assemblies for second impact

E2D 14487 ft-Ib

N2F 15 rods

Total number of failed rods in first and second impacts
ntoind 33 reds

potential energy second impact

failed rods in impacted assemblies

GE6-SFP

Sequence
No.
1

Page A.21

NE-02-94-15

Revision 3
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION RELATED TO

ALTERNATIVE SOURCE TERM LICENSE AMENDEMENT REQUEST
Enclosure 5

Source/Receptor Figures for Determining X/Qs

Figure 1: Site Layout

Figure 2: Reactor Bldg Wall Source to the 3 Control Room Intakes
Figure 3: Condensate Storage Tanks to the 3 Control Room Intakes
Figure 4: King Kong Doors to the 3 Control Room Intakes

Figure 5: Reactor Bldg Roof to the 3 Control Room Intakes

Figure 6: TG Bldg Exhaust to the 3 Control Room Intakes
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