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Discussion of Results

CR Dose QA Results

Control Room Dose Following a LOCA (rem)

Revision No.

0

These results are based on removal of the MSIV-LCS, a secondary containment drawdown time of 20 minutes, no
credit for secondary containment holdup, an MSIV allowable leakage of 16 scfh per line at test conditions, an
MSIV single failure to close, and 75 cfm of unfiltered control room inleakage (two train Control Room
Emergency Filtration (CREF) operation) and 50 cfm of unfiltered control room inleakage (one train CREF
operation). Dose conversion factors are based on Reference 1 which is consistent with Reference 2. The results
are summarized below.

REV
BAR.

Control Room Intake Flow Whole Reg Limit
Body* CEDE TEDE (TEDE)
Minimum — both CREF trains start and run
indefinitely 0.41 2.80 3.21 5
Minimum - secure one CREF train at eight
hours 0.44 2.97 3.41 5
Minimum - single failure of one CREF train to
start — Licensing Basis Case 0.44 3.01 3.44 5
Maximum - single failure of one CREF train to
start 0.42 2.72 3.14 5
* »Effective Cloudshine” from Reference 1
Offsite Dose QA Results
Offsite Doses Following a LOCA at EPZ and LPZ Locations (rem)
Whole Reg Limit
Body* CEDE TEDE (TEDE)
EAB Dose (rem)** 226 4.04 25 )
LPZ Dose (rem) 2.74 3.85 25

* “Effective Cloudshine” from Reference 1
** The EAB dose represents the highest dose over a 2-hour period following the accident

Conclusions

CR Dose Results - The conclusion from these results is that the DBA-LOCA CR dose is below the 5.0 rem
TEDE regulatory limit for control room operator exposure given in Reference 3 for DBA-LOCA.

Offsite Doses Results - The conclusion from these results is that the DBA-LOCA offsite doses are well below the
25 rem TEDE regulatory limit from Reference 3 for DBA-LOCA.
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Prepared by / Date%é»v 7J2I,6‘l Verified by/Date: ﬂ 1/’ 2.2)-0 ]/ Revision No.

Anal&sis Method (Check appropriate boxes)
[ Manual (As required, document source of equations in Reference List)
XI Computer [] Main Frame [C] Personal

[0 in-House Program
[ Computer Service Bureau Program

[(dBscs [cpc [ pcc [J OTHER
Xl Verified Program: Code name/Revision STARDOSE, version 1.01

REV
BAR.

] Unverified Program:

Approach/Methodology

The STARDOSE computer code (Reference 4) is used for the dose calculation, in parallel with RADTRAD
(Reference 5) being used in a check calculation. The licensing-basis case is the case with minimum intake flow
and the failure of a CREF train to start. Only the licensing-basis case is confirmed with RADTRAD. The case
with two trains initially operating (and minimum intake flow) but with one train secured at eight hours produces
essentially the same control room dose as the licensing-basis case.

The analysis is presented as follows:
1. Design input summary,
2. Assumptions,
3. Physical description of the plant,
4. Treatment of atmospheric dispersion (control room and offsite X/Qs),
5. Description of phenomenology related to the AST application, including source term, spray removal in
containment, and natural removal in the steam lines,
Dose calculation and results using the STARDOSE computer code, and
Check calculation using RADTRAD.

N

The plant model used for the dose calculation is shown on Figure 1, page 4.000, and widely discussed in Section
5.

18694 R3
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N
Figure 1 - Columbia Plant Model
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SPesf Suppression Pool (for Paraliel Treatment of ESF Leakage Only)
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Revision No. 0
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5. Calculation

5.1 Design Input

Core Power - 3556 MWt

Prepared by / Date:, \\% 1,240‘! Verified by/Date: BI .21 <0 y
\

The control room and offsite doses for the DBA-LOCA are carried out in this section.

(Reference 6, Item 1.1)
The T.S. value was increased by 2% to account for power measurement uncertainties in accordance

REV
BAR.

with SRP 15.6.5.
Core Inventory @ t=0 (Reference 6, Item 1.2)
Nuclide CVMWt Nuclide CilMWt Nuclide Ci/MWt
Kr83m 3.57E+03|  I134Part 6.03E+04| Y93 3.56E+04
Kr8Sm 7.35E+03|  [135Pant SO3E+04|  Zr95 4.27E+04
Kr85s 4.11E+02| Rb86 447E+01 | Zr97 4.33E+04
Kr87 1.34E+04| Csl34 6.27E+03|  Nb9S 4.27TE+04
Kr88 1.90E+04 |  Csl36 1.39E+03|  Lal40 4.71E+04
Kr89 2.20E+04)  Cs137 5.05E+03| Lal4] 4.36E+04
Xel3lm 2.79E+02|  Sb127 3.31E+03| Lal42 4.17E+04
Xel33m 1.66E+03|  Sb129 9.48E+03|  Pri43 3.78E+04
Xel33 S43E+04| Tel27m 4.66E+02| Nd147 1.71E+04
Xel35m L1IE+04|  Tel27 3.31E+03| Am241 7.67E+00
Xel35 1.31IE+04| Tel29m 1.39E+03| Cm242 1.74E+03
Xel37 4.65E+04| Tel29 8.90E+03| Cm244 1.41E+02
Xel38 3.59E+04|  Tel3Im 420E+03 | Celdl 4.43E+04
11310rg 2.79E+04|  Tel32 3.99E+04| Celd3 4.01E+04
11320rg 3.94E+04| Bal37m 3.01E+03| Celd4 3.25E+04
11330rg 544E+04| Bal39 4.72E+04| Np239 7.01E+05
11340rg 6.03E+04|  Bal40 4.58E+04 |  Pu238 9.56E+01
11350rg S.03E+04| Mo99 490E+04 |  Pu239 1.89E+01
1131Elem 2.79E+04|  Tc99m 4.34E+04|  Pu240 3.11E+01
1132Elem 3.94E+04| Rul03 4.70E+04|  Pu24i 8.85E+03
1133Elem S44E+04|  Rul0S 3.46E+04|  Sr89 2.02E+04
1134Elem 6.03E+04|  Rul06 2.04E+04| Sr90 3.34E+03
1135Elem 5.03E+04| Rh10S 327E+04|  SM91 2.59E+04
1131Part 2.79E+04| Y90 2.04E+03| S92 3.01E+04
1132Part 3.94E+04| Y91 2.73E+04
1133Part 544E+04| Y92 2.90E+04
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Revision No. 0

\V,

Volume of Drywell — 200,540 i3
Volume of Wetwell — Vapor: 144,184 ft3

Volume of Wetwell - Water: 137,262 fi3*
*Includes water in pedestal and water lower than 12’ below vent exit

Volume of Control Room (free volume) — 214,000 fi3
Volume of One Main Steam Line between MSIVs — 64.8 fi3

Secondary Containment Mixing Fraction - 0%
(5000 ft’ used to represent zero volume)

Secondary Containment Drawdown time — 20 Minutes

Volumetric Flowrate, Drywell to Environment, Non-MSIV

Secondary Containment Bypass (before drawdown)
0.54 % DW Volume per Day

Secondary Containment Bypass (after drawdown)
0.04 % DW Volume per Day

Volumetric Flowrate, Wetwell to Environment

Secondary Containment Bypass (before drawdown)
0.54 % WW Volume per Day

Secondary Containment Bypass (after drawdown)
0.04 % WW Volume per Day

Volumetric Flowrate, Drywell to Secondary Containment:

0 % DW Volume per Day (before drawdown)
0.5 % DW Volume per Day (after drawdown)

Volumetric Flowrate, Wetwell to Secondary Containment:

0 % WW Volume per Day (before drawdown)
0.5 % WW Volume per Day (after drawdown)

Volumetric Flowrate, Sec. Cont. to Enviro. - Through SGTS

5000 cfm (before drawdown)
5000 cfm (after drawdown), see filter bypass

Volumetric Flowrate, Sec. Cont. to Enviro. — Bypassing SGTS
50 cfm (after drawdown)

Filter Efiiciency - Standby Gas Treatment System

0% efficiency for all species (before drawdown)
99% efficiency for all species except noble gases (after drawdown)

(Reference 6, ltem 3.1)
(Reference 6, Item 3.2)
(Reference 6, ltem 3.3)

(Reference 6, ltem 3.5)
(Reference 6, ltem 3.6)
(Reference 6, Item 3.11)

(Reference 6, Item 8.5)

(Reference 6, Item 3.7)
(Reference 6, Item 3.7)

(Reference 6, ltem 3.8)
(Reference 6, Item 3.8)

(Reference 6, Item 3.18)

(Reference 6, Item 3.19)

(Reference 6, Item 3.10)

(Reference 6, Item 3.17)

(Reference 6, ltem 4.1)

REV
BAR.
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Volumetric Flowrate, ESF Leakage - 1 gpm (0.134 cfm) (Reference 6, ltem 3.9)

Vol. Flowrate, Environment to CR (Unfiltered) (Reference 6, Item 3.12)

50 cfm (single CREF train, including 10 cfm ingress/egress)
75 cfim (two CREF trains, including 10 cfm ingress/egress)

Vol. Flowrate, Environment to CR (Charcoal Filter): (Reference 6, Items 3.13 and 3.15)

800 cfm min, 900 cfim max (single CREF train)
1300 cfm min, 1600 cfm max (two CREEF trains)

Filter Efficiency - CREF Filter (Reference 6, ltem 4.2)

Particulate: 99%
Elemental: 95%
Organic: 95%

Vol. Flowrate, DW to All Main Steam Lines: 16 scfh per valve* (Reference 6, Item 3.14)
*Rounded off from16.1 scth

MSI1V Test Conditions: Test Pressure > 25 psig (Reference 6, ltem 7.2)
Assumed Drywell Conditions for Converting Bypass SCFH to CFH (including MSIV):

Calc Pressure = 37.4 psig, Calc Temp. =283 F (Reference 6, Item 7.3)
X/Q (sec/m3) (Reference 6, Item 5.1)

Effective X/Qs for Control Room with 800 cfm intake flow (single-train CREF, min flow)

Time Frame | Turbine SCN SGTS Turbine SCN SGTS
Building' | Bypass'® | Release' | Building? | Bypass*® | Release?

0-2hrs 8.81E-04 | 2.82E-04 | 1.43E-04 | 4.70E-03 | 7.02E-04 | 6.95E-04
2-8hrs 3.75E-04 | 2.17E-04 | 1.05E-04 | 2.00E-03 | 3.19E-04 | 3.36E-04
8-24hrs 1.93E-04 | 8.77E-05 | 4.14E-05 | 1.03E-03 | 1.30E-04 | 1.28E-04
1-4 days 1.50E-04 | 7.42E-05 | 3.52E-05 | 8.01E-04 | 1.056-04 | 9.72E-05

4 - 30 days 1.44E-04 | 6.40E-05 | 3.03E-05 | 7.69E-04 | 9.00E-05 | 7.69E-05
1 - To Filtered Intake 2 — To Unfiltered Inleakage
3 - Average of “KK doors SC bypass” and “RBW SC bypass”

REV
BAR.
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Effective X/Qs for Control Room with 900 cfm intake flow (single-train CREF, max flow)

REV
BAR.

Time Frame | Turbine SCN SGTS Turbine SCN SGTS
Building' | Bypass'® | Release' Building? Bypass>® | Release?
0-2hrs 7.83E-04 | 2.90E-04 | 1.47E-04 | 4.70E-03 7.02E-04 | 6.95E-04
2-8hrs 3.33E-04 | 2.23E-04 | 1.08E-04 | 2.00E-03 3.19E-04 | 3.36E-04
8-24 hrs 1.72E-04 { 8.99E-05 | 4.25E-05 1.03E-03 1.30E-04 | 1.28E-04
1 - 4 days 1.34E-04 | 7.62E-05 { 3.61E-05 | 8.01E-04 1.0SE-04 | 9.72E-05
4 - 30 days 1.28E-04 | 6.56E-05 { 3.10E-05 7.69E-04 | 9.00E-05 | 7.69E-05

1 - To Filtered Intake 2 - To Unfiltered Inleakage
3 - Average of “KK doors SC bypass” and “RBW SC bypass”

Effective X/Qs for Control Room with 1300 cfm intake flow (two-train CREF, min flow)

Time Frame | Turbine | SCN SGTS Turbine SCN SGTS
Building' | Bypass'® | Release' | Building? | Bypass>® | Release?
0-2hrs 5.42E-04 | 3.08E-04 | 1.56E-04 4.70E-03 7.02E-04 | 6.95E-04
2-8hrs 2.31E-04 | 2.36E-04 | 1.15E-04 2.00E-03 3.19E-04 | 3.36E-04
8-24 hrs 1.19E-04 | 9.52E-05 | 4.51E-05 1.03E-03 1.30E-04 | 1.28E-04
1 - 4 days 9.24E-05 8.07E-05 | 3.83E-05 8.01E-04 1.05E-04 | 9.72E-05
4 - 30 days 8.87E-05 | 6.97E-05 | 3.30E-05 7.69E-04 9.00E-05 | 7.69E-05

1 — To Filtered Intake 2 — To Unfiltered Inleakage
3 — Average of “KK doors SC bypass” and “RBW SC bypass”

0-8hr
8-24hr
1 - 30 days

EAB, LPZ and Environment Breathing rates (m’/s)

3.5E4
1.8E-4
2.3E4

X/Qs for EAB
0-30days 1.81E-04
X/Qs for LPZ
0-8hr 4.95E-05
8-24hr 3.69E-05
1 — 4 days 1.95E-05
4-30days 7.81E-06
X/Qs for CST
0-2hr 4.18E-04
2-8hr 1.59E-04
8-24hr 6.31E-05
1 -4 days 5.78E-05
4-30days 5.57E-05
Breathing Rates (Reference 6, Item 5.3)
CR Breathing Rates (m%s)
0-30days 3.5E-4
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BAR.

CR Occupancy Factors (Reference 6, Item 5.4)
Values in fractions:
0-24hr 1.0
1 -4 days 0.6
4-30days 04
Normal Operational Steam Line Temperature - 544 F (Reference 6, Item 7.1)
DW Spray flow rate — 7450 gpm/train (2 trains available) (Reference 6, Item 3.16)

Spray Initiation Time — 15 minutes (conservative value based on
the radiological criteria of item below) (Reference 6, Iltem 8.6)

Drywell Spray Initiation Based on Radiation (TSG entry condition)
~ 14,000 R/Hr in Drywell (Reference 6, Item 8.9)

5.2 Assumptions

Assumption 1 The nuclides listed in Section 5.1 of this document meet the requirements of Section 3.4 of
Reference 3 (RG 1.183).

Justification  The nuclides used for Columbia are the 60 identified as being potentially important contributors
to TEDE in Reference 7 (NUREG/CR-4691, MACCS User’s Guide) (less the two cobalt isotopes
which have a minor impact) plus four additional noble gas isotopes from Reference 8 (TID-
14844), plus three other short-lived noble gas isotopes, plus Bal37m for a total of 66.

The differences between the NUREG/CR-4691 isotope subset and Columbia’s can generally be
categorized as two types; neglect of activation products that are not part of the fuel, and addition
of noble gases that do have an impact. The favorable control room dose impact of neglecting Co-
58 and Co-60 is approximately an order of magnitude less than the adverse dose impact of adding
Kr-83m, Kr-89, Xe-131m, Xe-133m, Xe-135m, Xe-137, and Xe-138. Therefore, the resulting
changes are more conservative than the NUREG/CR-4691 (or the NUREG/CR-6604,; i.e.,
RADTRAD) isotope subset, and this isotope subset also more accurately reflects the contents of

the fuel.

Assumption 2: Columbia’s containment leakage is reduced by 50% afier 24 hours into the event.

Justification Assuming volumetric leakage from the containment varies as (AP/p)'? (approximately correct for a
flowpath with some degree of resistance rather than an idealized “nozzle™), the variation of leakage
vs. pressure for Columbia would be as follows:
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Figure 1 - Fraction of Max Leakage vs. Pressure
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This figure shows that the leakrate would be expected to become about one-half of the
maximum leakrate when the pressure is reduced by about a factor of eight. The factor of

eight reduction in AP is concurrent with about a factor of two reduction in density, so the
AP/p ratio goes down by about a factor of four from the accident peak.

As long as both trains of spray are operating, there is no difficulty in reducing the drywell pressure
to less than 5 psig by 24 hours. If one train were to fail, however, it’s possible that the drywell
pressure could remain above 5 psig (but less than 10 psig) at 24 hours. This is evident from
Reference 9, Figure 6.2-10 where it may be observed that with one heat exchanger operating, the
drywell pressure begins to decrease after reaching its second peak 8 to 10 hours into the event (the
highest drywell pressure of 52.1 psia (37.4 psig) having been reached at the first peak) with the
pressure reaching 24.2 psia (9.5 psig) by about 14 hours. At about 14 hours, one can anticipate
(from the shape of the curve) that by 24 hours the pressure may still be greater than 19.7 psia (5
psig). Studies have confirmed, however, that the control room dose with one RHR loop failed (and
no leak rate reduction at 24 hours) is more favorable than that corresponding to the failure of an
MSIV to close.

Assumption 3: Accident time = time afier release + two minutes.

Justification:  Unless otherwise stated, all times given in this calculation are accident times, beginning at t = 0 with
the assumed DBA-LOCA leading to core damage. Even for the largest LOCA, there is a two-minute
delay for BWRs between the start of the accident and the start of release. This is consistent with
Reference 3.
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5.3 Physical Description of the Plant

Columbia is 8 BWR/S with a Mark II containment. The current rated power is 3486 MWt. However, the power
level is increased by 2% to 3556 MWt in the analysis which follows to account for power measurement
uncertainties in accordance with Reference 3.

5.3.1 Core Inventory

The core inventory is given in the Design Input section. These inventories are based on a plant-specific pre-1995
ORIGEN-2 run that has been adjusted. The three adjustments were (1) a power uprate scale factor of +5.28% to
bound an uprate in power level to 3556 MWt, (2) a +25% correction for abnormally low krypton values (based on
comparisons to other core inventory tables), and (3) a +60% increase in the activity of longer lived isotopes (half-
lives greater than one year). This last correction is based on the ratio of the burn-up being assumed for the current
calculation and that used as input to the available ORIGEN analysis (a ratio of 1.6). The one-year half-life
threshold for applying the 1.6 factor is based on the assumption that isotopes with less than one-year half-lives
will have reached equilibrium in the core. The use of the 1.6 multiplier for isotopes with half-lives greater than
one year is conservative. These source term changes result in a conservative source term (in terms of activity
available).

To confirm the conservatism of the Columbia-specific source term (in terms of activity available), the LOCA
radiation dose which was calculated using the Columbia-specific source term was compared to that calculated
using the generic BWROG source term for Cycle 28 using the same meteorological data and same dose input
parameters (10 and 11). The results showed that the doses for the Columbia-specific source term were 2.4%
greater than that for the Cycle 28 generic source term. This shows that the Columbia-specific source term is
bounding and more conservative than the generic source term which, in itself; is also conservative. Therefore,
since the Columbia-specific source has resulted in doses that are more conservative than the generic source term,
this analysis continues to use the Columbia-specific source term as the basis for AST analysis.

5.3.2 Containment

Columbia’s Mark II containment consists of two compartments with the following free volumes (from the Design
Input section):

Drywell: 200,540 ft’
Wetwell: Gas 144,184 f°
Water 137,262 ft°

The two volumes are connected by a vent system, which allows any steam accidentally released from the reactor
vessel (located in the drywell) to flow into the suppression pool. Non-condensables would then collect in the
wetwell gas space above the pool. When the drywell pressure is reduced by condensation in the drywell
(principally due to spray operation), a portion of these non-condensables will return to the drywell through
vacuum breakers. Note that suppression pool scrubbing of activity carried to the suppression pool by the process
described just above is not credited at all in this analysis.

At the end of the release phase (i.e. at 2.033 hours), it is assumed that both volumes become well mixed.

The containment is permitted by Technical Specification to leak at a maximum rate of 0.5 %/day (see Design
Input). Because of post-accident containment depressurization this leak rate will decrease with time. NRC
regulatory guidance (Reference 3) permits a factor of two reduction in this leak rate after 24 hours (see
Assumption 2). This leakage is collected within the reactor building or secondary containment after drawdown is
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co:hplete (20 minutes per the Design Input section). Prior to drawdown, the containment leakage is assumed to
leak directly to the environment.

5.3.3 Reactor Building

The reactor building has a large free volume; but in this analysis, the large free volume is ignored. No holdup is
credited. (To accomplish this, the reactor building volume is artificially made equal to one minute’s exhaust
flow). Leakage into this structure is collected, processed, and directed up the plant vent by the Standby Gas
Treatment System (SGTS) creating a “secondary containment”. The SGTS has a flow rate of 5000 cfm (see
Design Input). During the pre-drawdown period, the secondary containment is assumed to be completely
bypassed. After this period, the filter efficiency for all forms of iodine and for particulates is 99% (see Design
Input); however, there continues to be a filter bypass of 50 cfim, which reduces the filter efficiency to an effective
value of 98% (see Design Input).

5.3.4 Reactor Building Bypass Leakages

MSIV leakage is the most important secondary containment bypass leakage. Per the Design Input section, it is
limited to 16 scfh per valve, or 64 scfh for four steam lines at a test pressure of 39.7 psia (25 psig). Accident
conditions assume a maximum DW pressure of 52.1 psia (37.4 psig) with a temperature of 283 F (see Design
Input). As a result, 16 scfh corresponds to a mass flow of:

16(52.1/39.7) = 21 scfh
at accident pressure, that translates into a volumetric flow rate of:
(21X14.7/52.1X743R)/(530R) = 8.31 cfh or 0.1384 cfm.

(Note that MSIV testing actually uses 528R as standard temperature rather than 530R, but the difference is
negligible).

If the main steam lines and the main condenser were to remain intact (and because operation of the MSIV
Leakage Control System or LCS is not credited), this MSIV leakage would eventually collect in the main
condenser. However, for Columbia it is assumed that only the seismically-qualified main steam lines between the
MSIVs and from the outboard MSIVs to the turbine stop valves remain intact. Because of the undefined
condition at the turbine stop valves (e.g., the possibility of these valves remaining open and piping failed beyond),
there may be the opportunity for significant free convection of outside air into that portion of the line.
Accordingly, that portion of the pig)ing is ignored; and only that portion between the MSIVs (average diameter of
about 2 ft with a volume of 64.8 ft” — see Design Input) is available for retention. With consideration of a single
failure of an MSIV to close, even this credit is available for only three of the four steam lines.

There is also bypass directly from the containment to the environment, in addition to the MSIV leakage described
above. The current limit for this bypass is 0.04 %/day (see Design Input).

5.3.5 Suppression Pool

The pH of the suppression pool determines the fraction of dissolved iodine which may appear in elemental form
as opposed to the more soluble iodide or iodate forms. Columbia’s suppression pool pH is controlled to prevent
acids produced from dissolved carbon dioxide and nitrogen in the suppression pool and from post-accident
decomposition of chloride-bearing electrical insulation in the containment from lowering the suppression pool pH
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to a point where iodine conversion to the elemental form becomes a concern. Per Reference 12, pH will remain
above 7 and consequently, no iodine re-evolution is considered.

5.3.6 ESF Leakage

Engineered Safety Feature (ESF) leakage is that leakage associated with leaking fluid systems within the reactor
building but outside primary containment (e.g. containment spray). For Columbia, it is assumed to be limited to
one gpm (see Design Input). However, in accordance with Reference 3 (Appendix A, 5.2), the maximum ESF
system liquid leak rate has been increased by a factor of two for conservatism, resulting in an "as analyzed” value
of two gpm. Therefore, a two gpm (0.268 cfm) ESF leakage is assumed from the suppression pool into the
reactor building, beginning when DW spray operation is assumed to start (at t = 15 minutes — see spray-related
discussion, below). Per Reference 3, 10% of the iodine in the leaked suppression pool water is released to the
secondary containment atmosphere as mostly elemental iodine with three percent organic iodine.

5.3.7 Control Room

The control room has a free volume of 2.14ES i (see Design Input) and is assumed to leak (i.e., exchange with
the environment) at a rate of 50 cfm in addition to the filtered intake flow rate of 800 cfm (minimum value) for
the licensing basis case. This case has also been run with maximum flow (900 cfm) to verify that the minimum
flow is limiting.

If both CREF trains are assumed to start as designed, then operators are permitted to secure one train not earlier
than eight hours after the start of the accident. Such a case is included in this analysis. A case is also included in
which both trains run indefinitely (both cases analyzed for minimum flow). A summary of the analyzed cases is
as follows:

No. of Trains Duration Filtered flow rate, cfm Unfiltered inleakage, cfim
1 30 days 800 50
1 30 days 900 50
2 First 8 hours 1300 75
1 Rest of 30 days 800 50
2 30 days 1300 75

The control room filter for the intake flow is 95% efficient for organic and elemental iodine forms and 99%
efficient for particulates (see Design Input).

The operator can secure CREF from the control room. Operator response to abnormal conditions and annunciator
signals is part of the operator training curriculum.
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5.4 Atmospheric Dispersion

The Columbia site is located in Washington State near the Tri-Cities. The distance to the Exclusion Area
Boundary (EAB) is 1950 meters. The low population zone (LPZ) distance is 4827 meters. Offsite X/Qs are
provided in Design Input.

For the control room X/Qs, the situation is more complex. Two sets of X/Qs are to be considered for the control
room filtered intake, one based on a high estimate of intake flows and one based on a low estimate of intake
flows. A third set of X/Qs is provided for unfiltered inleakage. These are all provided in the Design Input.

X/Qs referred to as Turbine Building X/Qs are used for the DW leakage through the main steam lines (either
failed or intact), SGTS Release X/Qs are used for releases through the plant roofline vent (short stack), and
finally, the SCN Bypass X/Qs are the average of the king-kong door and reactor building wall X/Qs, and are used
for other-than-MSIV reactor building bypass leakages.

5.5 Discussion of Phenomenology

§.5.1 Source Term

The source term is the containment source term; i.e., the quantity, type, and timing of the release of radioactivity
from a damaged reactor core to the containment as required by 10CFR100 and now 10CFR50.67. The
Alternative Source Term originally described in NUREG-1465 is also detailed in RG 1.183 (Reference 3).

The first two release periods of Reference 3 are used for DBA-LOCAS, with a 120-second delay allowed for
BWRs. Therefore, the gap release phase lasts from t = 120 seconds to t = 1920 seconds, and the early in-vessel

release phase (sometimes referred to as the fuel release phase) lasts from t = 1920 seconds to t = 7320 seconds.

Per References 6 (Items 2.1, 2.3, and 2.4) and 3, the source term (in terms of release fractions and rates) is as
follows:
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Table 1 — Columbia Source Term

Release Time Frame :;?3112;1 of Core Inventory Released (total* and per
0 —0.033 hours No Release
0.033 -0.533 hours |Gases Xe,Kr-0.1/hr 0.05 total
Elemental 1 — 4.9E-3/hr 2.4E-3 total
Organic I - 1.5E-4/hr 7.5E-5 total
Acrosols 1, Br—-0.095/hr 0.0475 total
Cs, Rb-0.1/hr 0.05 total
0.533 -2.033 hours  |Gases Xe, Kr—-0.63/hr 0.95 total
: Elemental I - 8.1E-3/hr 1.2E-2 total
Organic I - 2.5E-4/hr 3.8E-4 total
Aerosols 1, Br—0.158/hr 0.2375 total
Cs, Rb-0.133/r 0.2 total
Te Group - 0.033/hr 0.05 total
Ba, Sr—-0.013/hr 0.02 total
Noble Metals — 1.7E-3/hr | 2.5E-3 total
La Group - 1.3E-4/hr 2E-4 total
Ce Group — 3.3E-4/hr 5E-4 total

*Total releases from tables in Section 3.2 of Reference §
**Per hour release = total/0.5 hours (0.033 - 0.533 hours) and total/1.5 hours (0.533 —2.033 hours)

5.5.2 Containment Spray

Per Reference 3, reduction in containment airborne activity by containment spray systems may be credited. The
following discussion addresses this specific topic.

Timing for Spray Operation

Spray initiation is assumed to be called for 15 minutes into the event (see Design Input), due to a high radiation
level in containment (assumed and confirmed in dose analysis) as well as for containment pressure control. Per
Reference 9, 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:

a. Use ECCS for vessel level control,

b. Use ADS or SRVs for vessel pressure control, or

c. 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 conservative time duration relative to the
FSAR analysis for ECCS system performance during a LOCA (which would allow operators to spray the drywell
after 10 minutes since the radiation level in the drywell will exceed the threshold of 1.4E4 rads/hour (see
Reference 6) only a few minutes afier the start of the gap release). Regarding spray shut off, it is expected that
after 24 hours, essentially all the activity that can be removed by the sprays will have been removed. Therefore,
the sprays are assumed to be turned off at the end of the first day into the accident.

A review of Reference 6 indicates that the total initial gamma source strength of noble gas (i.e., 100% of the core
inventory) is about 4E15 MeV/sec/MWt. For the 3556 MWt Columbia reactor, the total noble gas gamma source

REV
BAR.

18694 R3




@ ENERGY
ZVNORTHWEST

Page No.

5.11 5.12

MANUAL CALCULATION

Cont'd on page

Calculation No. NE-02-04-05

People-Vision-8olutions

Revision No. 0

Verified by/Date: Ao U. 32 -6Y

Prepared by / Date: >\{ “ 7' zl, 04
Y

strength at t = 0 would then be about 1.4E19 MeV/sec. Per Reference 4, this will be released at a rate of 5% over
one-half hour (i.e., 2.8E-5 per second); thus, the gamma energy will appear in the containment atmosphere ata
rate of about 4E14 MeV/sec?,

The Columbia drywell has a volume of 200,540 ft*. The amount of nitrogen in the drywell is, therefore, estimated
to be (assuming 530 R in the drywell to conservatively maximize density):

N; density = 28 Ibm/lb-mole x 14.7 Ibff/in® x 144 in*/ft?/ 530 R / 1544 fi-1bf/lb-mole-R
= 0.0724 lbo/ft*

Nz mass = 200,540 ft* x density of nitrogen = 200,540 f* x 0.0724 Ibm/f’
= 1.45E4 Ibm of nitrogen at the start of the accident
= 6.6E6 grams.

Since 1.4E4 rads/hour is equivalent to 1.4E6 ergs/gram/hour or 390 ergs/gram/sec, the total energy being
absorbed in the drywell air corresponding to 1.4E4 rads/hour would be about 2.6E9 ergs per second or about
1.6E15 MeV/sec. Applying the finite source correction factor from Reference 3 (1173/V*** with V in cubic
feet), the gamma energy that would need to be generated in the Columbia drywell atmosphere in order to permit
1.6E15 MeV/sec to be absorbed would be approximately 3E16 MeV/sec. With the gamma energy generation rate
increasing at 4E14 MeV/sec?, it would require about 75 seconds for the gamma energy generation rate (due only
to noble gas) to reach the level of 3E16 MeV/sec. With a delay of 120 seconds from the start of the accident to
the start of the release, one can be confident that within 195 seconds (3.3 minutes) of the start of the accident, the
gamma energy level in the drywell atmosphere would reach the rate of 1.4E4 rads/hour.

Aerosol Removal Rates

Guidance from both Revisions 1 and 2 of NUREG-0800, Section 6.5.2 (Reference 13) has been used in the
calculation. From Reference 13, the expression for spray removal rate of particulate, Ay, is given as:

(Equation 1)

h = spray fall height

F = spray flow rate

E = collection efficiency
V = volume being sprayed
D = spray droplet diameter

where:

The SRP section suggests that E/D be set equal to 10 per meter initially (i.e., a one percent collection efficiency
for a one mm droplet) and then reduced to 1.0 per meter when 98% of the mass has been removed.

Proprietary Information Removed
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Consequently, per Equation 1, the initial DW spray removal rate amounts to 6.2/hr, then drops down to 0.62/hr
when 98% of the activity has been removed from the DW. Confirmation of the timing of this reduction
(occurring at 2.44 hours) is discussed in Section 5.6.5, and the spray lambda vs. time is shown on Table 2 below.

Table 2 — Aerosol DW Spray Removal Rates

Time Frame DW Spray Removal
Rate (1/hr)
0-0.25hr 0
0.25-2.44 hr 6.20
244-24 hr 0.62
24 —-720 hr 0

Note that no credit for natural deposition in the drywell is taken, even when the sprays are not operating.
Consequently, the aerosol removal rates from t = 0 to 0.25 hours are simply 0. 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 1 of Reference 13 establishes a minimum elemental iodine partition coefficient, H, of 300 as long
as the pH is greater than approximately 7.3). A pH of 7.3 is the minimum post-release pH value from Reference
12 (reached after 30 days); and given a water-to-gas-phase volume ratio of 0.4 (suppression pool volume of
137,262 ft’ divided by the sum of the drywell and wetwell gas volumes of 344,724 ft’ — see Design Input), the
corresponding DF would be 121 (see equation on page 6.5.2-11 of Revision 1 of Reference 13):

DF =1 + H x (water-to-gas-phase volume ratio) = 1 + 300(0.4) = 121

. 137,262 /° _
V..~ (200,540+ 144,184) f1* ~

Ras

water-to-gas phase volume ratio = 04

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 I-131 has already been through 3.7 half-
lives).

5.5.3 Natural Removal in Steam Lines

Since the main steam lines for Columbia are seismically qualified up to the turbine stop valves, it is assumed that
the steam lines remain intact up to that point. However, as noted under Physical Description of the Plant, above,
only the piping between the two MSIVs in three of the four main steam lines is actually credited for removal of
activity. This is because of modeling uncertainties introduced by the unqualified status of the turbine stop valves.

The treatment of natural removal in the steam lines begins with the assumption that one steam line has failed
catastrophically in the drywell very close to the inboard MSIV. This failure ultimately results in core damage and
eliminates that portion of the line between the vessel and the inboard MSIV as a flowpath in which natural
deposition can occur. Moreover, for this steam line it is assumed that the outboard MSIV fails to close, thus
creating an unrestricted flowpath from the inboard MSIV to the point where the steam lines are assumed to
release activity to the environment (i.e., at the turbine stop valves).
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Even though natural deposition occurs in the intact steam lines between the vessel and the inboard MSIVs, it is
not credited to avoid double crediting the removal via sprays and pipe deposition for the same particles.

Natural deposition efficiency is function of the flow rate through each intact steam line. The higher the flow, the
lower the deposition. According to Section 5.3.4, the MSIV leakage from the drywell is 8.31 cfh per line. This
volumetric flow rate is the one used for the DW-to-environment junction through the failed line, as this line is
leaking directly to the environment.

As for the intact lines, it was chosen to model deposition as filters for which removal efficiencies are calculated
according to the Reference 14 model for acrosol deposition and a modified “Bixler” approach (in which
Reference 1 is used for the deposition velocity but Reference 14 is used for the “well-mixed” relationship between
removal efficiency and lambda) for gaseous iodine removal. Therefore, since there is no control volume
representing the gas space between the inboard and outboard MSIVs of these intact lines, leakage through the
intact line is also from the drywell into the environment, but this time through a filter. This same volumetric flow
of 8.31 cfh per line is then used for this junction as well. One must keep in mind, however, that the volumetric
flow out of each intact steam line (should a control volume be modeled) would be greater than the inflow due to
gas expansion in the space between the MSIVs where the pressure is different from both the upstream pressure in
the drywell of 52.1 psia (37.4 psig) and the downstream pressure (atmospheric pressure in the environment). In
fact, the conditions that would conservatively maximize the volumetric flow going out to the environment (i.c., in
terms of minimizing the pressure between the MSIVs) would be to consider the gas flow incompressible.

For incompressible flow, the volumetric flow varies with the square-root of the pressure difference. Since the
volumetric flow through both MSIVs must be the same, the gauge pressure in the space between the MSIVs must
be 1/2 that of the drywell and the mass flowrate to the environment would be 1/¥2 that of a single MSIV (21 scth
reduced to 14.85 scfh). Then, assuming the density in the space between the MSIVs would also be 1/2 that of the
drywell (i.e., making the further conservative assumption that the ratio of gauge pressures for the drywell and the
space between the MSIVs may also be used to approximate the ratio of the absolute pressures), the volumetric
flow out of the space between the MSIVs would be V2 that corresponding to the original 21 scfh in-flow (i.e.,
1/¥2 the mass flowrate but one-half the density). Since the density in the drywell is assumed to be air at 52.1 psia
and 283 F (743 R) or 0.19 Ibm/ft’, and one half this value is 0.095 Ibm/ft’, the conversion from the 14.85 scfh to
actual cfh is simply:

Flow between MSIVs = 14.35 scfh (0.075 Ibm/ft® (standard)/0.095 Ibm/ft*) = 11.7 cfh

Consequently, the maximum volumetric flow going out of each of the three intact steam lines would reach 11.7
cfh, a conservative value that is actually used when calculating the deposition efficiencies in the lines (which
appear as filter efficiencies). Note that this is the flow out of the space between the closed MSIVs, not out of the
drywell. The leakage from the drywell remains 8.31 cfh per line.

The natural deposition models used for the three intact steam lines are taken from References 14 and 1. The
deposition efficiencies are as follows:

AEB-98-03 Model for Aerosol Removal: (Reference 14, Appendix A)

Combining Equations 2, 3 and 4 of Appendix A of Reference 14, one obtains an expression of the equivalent filter
efficiency for aerosol deposition such as:
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n=1- u,A
1+
0
Where: u; = settling velocity (m/s)

Q = volumetric flow rate into volume (m*/s)
A = settling area = length of pipe x pipe diameter (m?)

With: Q=11.7 cfh (9.21¢-5 m*/s)
A=41.2517(3.83m% [equivalent length of 20.63 ft, and 2 ft diameter]

To determine u,, one must account for the impact of drywell sprays on the sedimentation velocity of the remaining
particles (i.e., remaining after being sprayed).
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Reference 1.

elementa!l iodine removal, as follows:
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U, = exp(@ -12.5)

L
14+-2L
1000

Where: U.; = deposition velocity (cm/s)

Q = pipe gas flow (m*/s)
A, = total pipe surface area (m?)
T = steam line wall temperature (K)

Moadified Bixler Model for Elemental lodine Removal: (Reference 1, Equation 29 p. 212, as modified)

The following expression for elemental iodine deposition velocity, U.;, has been taken from Supplement 2 to

Normally, in the Reference 1 Bixler model, the efficiency would be calculated from a plug flow expression.
However, the AEB-98-03 well-mixed expression can be modified to produce a more conservative result for

REV
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With: Q=11.7 cfh (9.21e-5 m¥s)
A,=129.6 f2 (12.0 m?, and -
T =544 F (558 K) (see Design Input)

One obtains: 1. = 0.427 with U,; = 5.7E-4 cm/sec = 5.7E-6 m/sec
Modified Bixler Model for Organic lodine Removal: (Reference 1, Equation 31 p. 213, as modified)

The following expression for organic iodine deposition velocity, U, has been taken from Supplement 2 to
Reference 1.

U, = exp(z.s—;.)9 -19.3)

Normally, in the Reference 1 Bixler model, the efficiency would be calculated from a plug flow expression.
However, the AEB-98-03 well-mixed expression can be modified to produce a more conservative result for
organic iodine removal, as follows:

1
(Y
100Q
Where: U, = deposition velocity (cm/s)

Q = pipe gas flow (m*/s)
A, = total pipe surface area (m?)
T = steam line wall temperature (K)

With: Q=11.7 cfh (9.21e-5 m’s)
A, =129.6 f* (12.0 m?), and
T =544 F (558 K) (see Design Input)

One obtains: 1 = 0.001 with U,; = 6.4E-7 cm/sec = 6.4E-9 m/sec
5.6 Dose Calculation with STARDOSE

The dose calculation model consists of six control volumes representing the damaged core and reactor cooling
system (CORE), the drywell portion of the primary containment (DW), the wetwell portion of the primary
containment (WW), the suppression pool (SP), the reactor building or secondary containment (RB), and finally,
the control room (CR). These control volumes are arranged as shown on Figure 1 with the various junctions that
connect them. These junctions are associated with volumetric flows which determine the rate at which
radioactivity is exchanged between the control volumes. In addition, removal processes such as sedimentation in
pipes and filtration are modeled within and between the control volumes, as appropriate.

REV
BAR.
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5.6.1 Core-Related Junctions

The core junctions affect the release of radioactivity to the drywell (1) and to the suppression pool (2) in parallel.
That’s why there are actually two similar SP volumes shown on Figure 1, one being used only for ESF leakage
iodine release considerations (SP). The drywell and suppression pool releases are an example of conservative
“double-counting” in that the same radioactivity is assumed to be in both places at the same time. In fact, the
release of radioactivity to the suppression pool is assumed in the analysis to be complete within the first two hours
of the accident, even though it actually takes several hours for the sprays and other mechanisms to remove the
radioactivity from the containment atmosphere and get it into the water of the suppression pool.

Note that there is twice as much iodine activity transferred to the SP than what is transferred to the DW. Indeed
elemental and organic iodine species only account for 5% of the core iodine inventory. Therefore, in order to get
10% of the core inventory of iodine into the SP control volume in the correct chemical form, the release of the 5%
elemental and organic iodine had to be doubled. The particulate iodine is then filtered out with an “imaginary”
filter in the SP-to-RB junction (3). In addition, an imaginary 50% efficient filter for noble gas is used between the
suppression pool and the reactor building so as to limit the noble gas release to that corresponding to 30% of the
core inventory of iodine rather than 60%.

5.6.2 Containment Transport and Environmental Release-Related Junctions

Referring to Figure 1, these junctions are:

*  Drywell-to-wetwell mixing flow rate (4) of one wetwell volume per minute (to ensure well-mixed
conditions), effective after the end of the release phase (i.e., after 2.033 hours),

* Containment leakage of 0.50% of the drywell and wetwell volumes per day (Junctions 5 & 6) collected
into the RB after drawdown (20 minutes) but directly released to the environment before that,

=  SGTS exhaust flow, via plant vent (7) at a rate of 5000 cfm, (the filter efficiency afier drawdown is
assumed to be 99% with 50 cfm of filter bypass which reduces the efficiency to 98%),

= Secondary containment bypass pathways such as leakage through one failed steam line (8) at a rate of
8.31 cfh, leakage through three intact steam lines (9) where deposition phenomena are modeled, and other
RB bypass (10), corresponding to 0.04% of the containment volume per day.

§.6.3 Control Room-Related Junctions

Control room junctions (Figure 1) exist to take activity out of the environment (afier it has been diluted by the
appropriate X/Q) and bring it into the control room. For the licensing basis case, one CREF train is assumed to
fail leaving one train to operate indefinitely. Therefore, the filtered flow (Junction 11 with a filter efficiency of
95% for the gaseous iodine species, 99% for the particulates) is assumed to be 800 cfm min or 900 cfm max for
this case with an unfiltered inleakage (Junction 12) of 50 cfm. Different X/Qs are applied to these two inflows as
previously explained. Since the min flow creates the highest control room dose, this case has been identified as
the licensing basis.

The combined flows are released from the control room back into the environment via Junction 13 at a total flow
rate of 850 cfm min or 950 ¢fm max.

REV
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Two cases are also presented in which both CREF trains are assumed to start as designed. In one of these cases,
the control room operator is assumed to secure one of the two trains not earlier than eight hours after the start of
the activity release. In the other of these cases, both trains are assumed to operate indefinitely. Minimum two-
train intake flow of 1300 cfm min and an unfiltered inleakage of 75 cfm are used for these cases. During two-
train operation, the flow leaving the control room is 1375 cfim (min value).

5.6.4 Calculation

The STARDOSE computer code (Reference 4) is used for the control room and offsite dose calculations. Two
different input files are needed to run this code:

= The INPUT.DAT file is the model file that represents the control volumes and junctions as presented on
Figure 1.

= The LIBFILEL.TXT file is a library file, which contains all the radionuclide input data: isotope names
(column 1), parent and daughter isotopes (column 2 and 3), core inventory (column 5), isotope decay
constants (column 6), and dose conversion factors. The radionuclides considered are those from
Reference 7 (except the cobalt isotopes which are not significant) plus additional Kr and Xe isotopes, in
particular those included in Reference 8 (see Assumption 1). Core inventories per MWt are from the
Design Input section. Dose conversion factors are taken from the default FGR11&12 file (found in
Reference 1 to reflect Reference 2) for CEDE doses inhaled (column 12) and whole body exposure
(column 8). Radioactive decay rates are from Reference 16.

The first case analyzed is one with an assumed failure of one CREF train to start. This case (with minimum
control room air intake flow) is the licensing-basis case.

A second case analyzed (with minimum control room air intake flow) is one involving normal, two-train
operation of CREF. At eight hours, one train of CREF is assumed to be secured, and the control room air intake
flow is reduced from 1300 cfm to 800 cfm with the unfiltered inleakage also being reduced from 75 cfm to 50
cfin. A third case analyzed assumes indefinite operation of both CREF trains.

Both minimum and maximum control room air intake flow rate cases were run to determine the most limiting
condition. The case with the assumed CREF failure was selected to make this comparison. The minimum case is
limiting.

For each of the four control room air intake rate cases in this dose calculation, two STARDOSE runs with two
different INPUT.DAT files but one common LIBFILE1.TXT file were necessary, due to the difference of X/Qs
between the CR intake and the CR unfiltered inleakage. These eight main input files are shown in Appendix A,
whereas the LIBFILE1.TXT file is reproduced in Appendix B. The CR dose for each case was obtained by
adding up the CR TEDE of the “intake” run (CR unfiltered inleakage turned off) to the CR TEDE dose of the
“inleakage” run (CR intake volumetric flow turned off). Note that TEDE equals CEDE plus Whole Body
(“Effective Cloudshine”) dose. STARDOSE outputs provide CEDE and Whole Body doses, not TEDE.
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The offsite doses are calculated by STARDOSE along with the CR doses for each run. As the offsite X/Qs were

not modified when running two CR combined cases, the offsite dose results are identical.

To summarize, the major assumptions implemented in the INPUT.DAT file for all cases are as follows:

For the licensing-basis case, the control room air intake flow is 800 cfm and the unfiltered inleakage is 50 cfm.

No credit for MSIV-LCS,

Credit for spray removal in the drywell (SRP model), recogmzmg spray droplet impingement in a

somewhat congested drywell,
No credit for natural deposition in containment,
0.50%/day containment leakage,

16 scfh of MSIV leakage, credit for aerosol and iodine deposition in three intact steam lines between the
inboard and outboard MSIVs; one line being assumed to leak directly into the environment,

0.04%/day of containment volume bypassing the reactor building,

1 gpm of ESF leakage analyzed as 2 gpm, with 10% iodine release fraction,
Secondary containment drawdown time of 20 minutes,

5000 cfm through the SGTS, with 50 cfm bypassing the filters,

No credit for holdup in the secondary containment,

Control room air intake filters: 95% efficient for gaseous iodine, 99% for particulates.

5.6.5 STARDOSE Resulis

Control room and LPZ dose results are shown in Appendix C, while calculation of the maximum 2-hour EAB
dose is detailed in Appendix D. Appendix E confirms the time at which the Reference 13 reduction in spray
aerosol removal rate (from 6.2/hr down to 0.62/hr) occurs. This confirmation is based on the moment when the

airborne fraction of Cs-137, a long-live isotope, is reduced to 2% of its released inventory.

Tables 4 and 5 below present the control room and offsite doses for Columbia, respectively.

Table 4 — CR Dose Results (rem)

REV
BAR.

30-day 30-day 30-day

WB* CEDE TEDE
Single-train operation for 30 days, minimum flow 0.44 3.01 3.44
Single-train operation for 30 days, maximum flow 0.42 2.72 3.14
Two-train operation for 8 hours 0.44 2.97 3.41
Two-train operation for 30 days 0.41 2.80 3.21

*"Effective Cloudshine” from Reference 1
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Table 5 —Offsite Dose Results (rem)

WB* CEDE TEDE
EAB (2 hour)** 2.26 1.77 4.04
LPZ (30 day) 2.74 .11 3.85

*”Effective Cloudshine” from Reference 1
** The EAB dose represents the highest dose over a 2-hour period post-accident

Sensitivity information is included in Attachments 2 and 3. In Attachment 2, it is shown that the dose due to
liquid bypass leakage (via the CST) is negligible (about +0.9% in the control room); and in Attachment 3, it is
shown that the control room dose due to shine from the control room filters is negligible (about +1.0%). In
Reference 17, the control room shine dose from the reactor building, from the primary containment, and from the
plume outside the control room are all shown to be negligible.

5.7 Dose Calculation with RADTRAD
Refer to Appendix F for a confirmatory licensing-basis case analyzed with RADTRAD.

5.8 Conclusions

CR Dose Results - The conclusion from the results of the STARDOSE analysis is that the DBA-LOCA CR dose
is below the 5.0 rem TEDE regulatory limit for control room operator exposure given in Reference 3 for DBA-
LOCA.

Offsite Doses Results - The conclusion from the results of the STARDOSE analysis is that the DBA-LOCA
offsite doses are well below the 25 rem TEDE regulatory limit from Reference 3 for DBA-LOCA.
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Control Room Eiltered Intake Case, Min Intake, 2 Trains CREF Indefinitely:

edit_time
0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.25 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0
end_edit_time

participating_isotopes
Kré3m Kr85m  Kr85 Kr87 Kr8s Kr89
Xel3lm Xel33m Xel33 Xel3d5m Xel3S Xel3? Xel3s

I1310rg I131Elem Il131Part
I1320rg I132Elem I132pPart
I1330rg I133Elem I133part
I1340rg I134Elem Il34pPart
I1350rg I135Elem Il13S5Part

Rb86 Cs134 Csl36 Cs137

Sbl127 $b129 Tel27m Tel2? Tel29m Tel29 Tel3lm Tel32
8al137m Ball® Bal40

Mo%9 Tc99m  Rul03 Rul0S RulOé6 Rh105

Y90 Y91 Y92 Y93 2r95 2r97 NDb95

Lal40 Lalql Lal42 Pri43 Nd147 Am241 Cm242 Cm244
Celdl Celq3 Celdd Np239%9 Pu238 Pu239 Pu240 Pu24l
Sr89 Sr90 Sr91 Sr92

end_participating_isotopes

core
thermal power 3556
elemental_ iodine_frac 0.0485
organic_iodine_frac 0.0015
particulate_iodine_frac 0.95

release_frac
to_control_volume DW
Time N_Gas 1_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0 0 0 0 0 0 0 0 0

0.533 0.1 0.1 0.1 0 0 0 0 0 0

2.033 0.633 0.167 0.133 0.033 0.0133 0.00167 0.00033 0.00013 0.0133
720 0 0 0 0 0 0 0 0 0
end_to_control_volume

to_control_volume SP

Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0 0 0 0 0 [ 0 Q 0

0.533 0 0.2 0 0 0 0 0 0 0

2.033 0 0.334 0 (] o (| 0 0 0

720 o 0 0 0 0 0 0 0 0
end_to_control_volume

end_release_frac

end_core

control_volume

obj_type OBJ_CV

name Dw

air_volume 2.0054e+005

water_volume 0

surface_area 1

has_recirc_filter false

removal rate_to_surface

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
0.25 0.00 0.001 0.00 0.001 0.001 0.001

2.44 0.00 6.20 0.00 6.20 6.20 6.20

24.00 0.00 0.62 0.00 0.62 0.62 0.62

720.0 0.00 0.00 0.00 0.00 0.00 0.00
end_removal_rate_to_surface

frac_4_daughter_resusp_from surface

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles

720 1 0 0 0 0 0
end_frac_4_daughter_resusp_from_surface
end_control_volume
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breathing_rate

end_flow_rate
end_junction

Time (hr) Value (cms)

720 0.00035

end_breathing_rate

occupancy_factor

Time (hr) Value {frac)

24 1

96 0.6

720 0.4

end_occupancy_factor

end_control_volunme

junction

junction_type AIR_JUNCTION
downstream location AIR_SPACE
upstream CORE
downstream DW
has_filter false
flow_rate

Time (hr) Value (cfm)

720 1

Prepared by / Date: >\g " 1[2['0‘{ Verified by/Date: /2. )/ 2.2 $o ;/ Revision No. 0
control_volume \V {
obj_type OBJ_CV

name WW

air_volume 1.442e+005

water_volume 1.373e+005

surface_area 0

has_recirc_filter false
removal_rate_to_waterpool

Time NobleGas Elemlodine orglodine Partlodine Solubles Insolubles
720 0 0 0 0 0 0
end_removal_rate_to_waterpool
frac_4_daughter_resusp_from water

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 0 0 0 0 0 0
end_frac_4_daughter_ resusp_from_water

decontamination_factor

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 1 1 1 1 1 1
end_decontamination_factor

end_control_volume

control_volume

obj_type OBJ_CV

name RB

air_volume 5000

water_volume (]

surface_area 0

has_recirc_filter false
end_control_volume

control_volume

obj_type OBJ_CV

nane SP

air_volume 1.373e+005

water_volume 0

surface_area 0

has_recirc_filter false
end_control_volume

control_volume

obj_type OBJ_CR

name Control_Room

air_volume 2.14e+005

water_volume 0

surface_area 0

has_recirc_filter false
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junction \;7 '
junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream CORE
downstream SP
has_filter false
flow_rate
Time (hr) Value (cfm)
720 1

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_ location WATER_POOL
upstream Dw
downstream W
has_filter false
flow_rate

Time (hr) Value (cfm)

2.033 0

720 1.442e5

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream . ww
downstream DW
has_filter false
flow_rate

Time (hr) Value (cfm)

2.033 1}

720 1.442e5

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream location AIR_SPACE

upstream bW
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

24 0.1384

720 0.0692

end_flow_rate

X over_Q 4_ctrl_room

Time {hr) Value (s/m*3)

2 5.42E-04
8 2.31E-04
24 1.19E-04
96 9.24g-05

720 8.87E-05

end_X_over_Q 4_ctrl_ room
X_over Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.81le-4

end_X over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)

8 4.95e-5
24 3.69e-5
96 1.95e-5

720 7.8le-6
end_X_over_Q_4_low_population_zone
end_junction
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end_frac_4_daughter_resusp
X_over_Q 4_ctrl_room

Time (hr) vValue (s/m*3)
2 5.42E~-04
8 2.31E-04
24 1.19E-04
96 9.24E-05

720 8.87E-05

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time {hr) Value (s/m*3)
720 1.81le-4

end_X_over_Q 4_site_boundary
X_over Q 4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e~5
24 3.69%e-5
96 1.95e~-5

720 7.81e-6
end_X_over_Q_4_low_population_zone
end_junction

junction
junction_type

end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value (cfm)
0.333

24

720
end_flow_rate
end_junction

[~ =N

.5
.25

AIR_JUNCTION

downstream_location AIR_SPACE
upstream Dw
downstream RB
has_filter false
flow_rate

Time thr) Value (cfm)

0.333 0

24 0.696

720 0.348

AIR_JUNCTION
AIR_SPACE

wW
RB
false

. L}
ENERGY Appendix A IF\’zge No. 205ntd on page
NORTHWEST STARDOSE “INPUT.DAT”
People -Vision-Solutions FILES Calculation No. NE-02-04-05
Prepared by / Date: >\$ - ')lzl' o4 | Verified by/Date: /g z / 7-28-5 ¢ Revision No. 0
junction ‘\J .
junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream DW
downstream environment
has_filter true
flow_rate
Time {thr) Value (cfm)
24 0.4152
720 0.2076
end_flow_rate
filter_efficiency
Time NobleGas Elemlodine Orglodine PartIlodine Solubles Insolubles
720 1] 0.427 0.001 0.897 0.897 0.897
end_filter_efficiency
frac_4_daughter_resusp
Time NobleGas ElemIodine orglodine Partlodine Solubles Insolubles
720 1 0 0 0 0 0
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junction
junction_type

U

end_X_over_Q_4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1l.8le-4

end_X_over_Q 4_site_boundary
X_over Q 4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.6%e~-5
96 1.95e-5

720 7.8le-6
end_X_over_Q 4_low_population_zone
end_junction

junction
junction_type

end_flow_rate
X_over O 4_ctrl room

Time (hr) Value (s8/m*3)
2 3.08E-04
8 2.36E-04
24 9.52E-05
96 8.07E-05

720 6.97E-05

end X _over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.8le-4
end_X_over Q 4_site_boundary
X_over_Q 4_low_population_zone

Time {hr) Value (s/m*3)
8 4.95e-5
24 3.69e-5
96 1.95e-5

720 7.81e-6
end_X_over_Q 4_low_population_zone
end_junction

junction
junction_type
downstream location
upstream

Verified by/Date: EL // 2.2L -5 y
=4,

AIR_JUNCTION

downstream location AIR_SPACE
upstream W
downstream environment
has_filter false
flow_rate

Time {hr) Value {cfm)

0.333 0.752

24 0.056

720 0.028

end_flow_rate

X_over_Q_4_ctrl_room

Time (hr) Value (s/m*3)

2 3.08E-04

8 2.36E-04

24 9.52E-05

96 8.07E-05

720 6.97E-05

AIR_JUNCTION

downstream_location AIR_SPACE

upstream W
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0.541

24 0.04

720 0.02

AIR_JUNCTION
AIR_SPACE

SP
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downstream
has_filter U
flow_rate
Time (hr)
0.25 0

720 0.268
end_flow_rate
filter_efficiency
Time NobleGas
720 0.5 0 0
end_filter_efficiency
end_junction

Value (cfm)

Elemlodine

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 5000
end_flow_rate
filter_efficiency

Time NobleGas ElemIodine
0.333 0 0 0 0
720 0 0.98 0.98 0.98
end_filter_efficiency
frac_4_daughter_resusp

Time NobleGas ElemlIodine
720 1 1 0 0
end_frac_4_daughter_resusp
X_over_Q 4_ctrl_room
Time (hr) Value
0.333 3.08E-4

2 1.56E-04

8 1.15E-04

24 4.51E-05

96 3.8B3E-05

720 3.30E-05

end X over_Q 4 _ctrl_room
X_over_Q 4 _site_boundary

Time (hr) Value (s/m*3)

720 1.8le-4

end_X_over_Q 4_site_boundary
X_over_Q 4 low_population_zone
Time (hr} Value (s/m*3)

8 4.95e-5

24 3.69%e-5

96 1.95e-5

720 7.81le-6
end_X_over_Q 4 low_population_zone
end_junction

Value (cfm)

(s/m*3)

Junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 1300
end_flow_rate
filter_efficiency

Time NobleGas

720 0 0.95
end filter_ efficiency
frac_4_daughter_resusp
Time NobleGas

Value (cfm)

ElemIodine
0.95 0.99

ElemIodine

RB L
true

Orglodine PartlIodine Solubles

0.99999 0 0

AIR_JUNCTION
AIR_SPACE

RB
environment
true

Orglodine partlodine Solubles

0 0
0.98 0.98

Orglodine Partlodine Solubles

0 0

AIR_JUNCTION
AIR_SPACE

environment
Control_Room
true

Orglodine Partlodine Solubles

0.99 0.99

Oorglodine PartIodine Solubles

Insolubles

Insolubles

Insolubles

Insolubles

Insolubles
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Revision No. 0

720 1 1 0 0
end_frac_4_daughter_resusp
end_junction

junction
junction_type
downstream location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 1375
end_flow_rate
X _over_Q_4_ctrl_room
Time (hr) Value
720 0
end_X_over_Q 4_ctrl_room

X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)

720 0

end X over Q 4_site_boundary

X _over_Q_4_low_population_zone
Time (hr) Value (s/m*3)

720 0

end_X_over_Q 4_low_population_zone
end_junction

Value (cfm)

(s/m*3)

environment
breathing_rate_sb

Time (hr) Value {(cms)
8 0.00035

720 0.0
end_breathing_rate_sb
breathing_rate_lpz

Time (hr) Value (cms)
8 0.00035
24 0.00018

720 0.00023
end_breathing_rate lpz
end_environment

0 0

AIR_JUNCTION
AIR_SPACE

Control_Room
environment
false
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Revision No. 0

edit_time
end_edit_time

participating_isotopes

release_frac
to_control_volume DW

0.033 " 0 0 0 0
0.533 0.1 0.1 0.1 0
2.033 0.633 0.167 0.133 0.033
720 0 0 0 0

end_to_control_volume
to_control_volume SP

0.033 0 0 0 0
0.533 0 0.2 0 0
2.033 0 0.334 0 0
720 0 0 0 0
end_to_control_volume
end_release_frac

end_core

control_volume

obj_type

name

air_volume

water_volume 0
surface_area 1
has_recirc_filter
removal_rate_to_surface

Time NobleGas ElemIodine
0.25 0.00 0.001 0.00 0.001
2.44 0.00 6.20 0.00 6.20
24.00 0.00 0.62 0.00 0.62
720.0 0.00 0.00 0.00 0.00

end_removal_rate_to_surface
frac_4_daughter_resusp_from_surface
Time NobleGas Elemlodine
720 1 0 0 0

end_control_volume
control_volume

obj_type
name

Kr83m Kr85m  Kr85 Kr87 Krg8 Kr89

Xel3lm Xel33m Xel33 Xel3Sm Xel35 Xel37 Xel38

I1310rg Il131Elem I13lpPart

I1320rg I132Elem I132Part

I1330rg I133Elenm I133Part

I1340rg I134Elem Il34Part

I1350rg I135Elem I135Part

Rb86 Csl134 (Csl36 Cs137

Sb127 Sbl129 Tel27m Tel27 Tel29m Tel29 Tel3lm Tel32
Bal37’m Bal39 Bal40

Mo%9 Tc99m Rul03 Rul05 Rul06 Rh10S

Y30 Y91 Y92 Y93 2r95 2r97 Nb95

Lal40 Lal4l Lal42 Pr143 Nd147 Am241 Cm242 Cm244
Cel4l Celd3 Celd4 Np239 Pu238 Pu239 Pu240 Pu241
Srg89 Sr90 Sr9l1 Sr92

end_participating_isotopes

core

thermal_power 3556

elemental_iodine_frac 0.0485

organic_iodine_frac 0.0015

particulate_iodine_frac 0.95

Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0 0 0 0 0

0 0 0 0 0

0.0133 0.00167 0.00033 0.00013 0.0133
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

OBJ_CV

DW

2.0054e+005

false

Orglodine Partlodine Solubles
0.001 0.001

6.20 6.20

0.62 0.62

0.00 0.00

orglodine Partlodine Solubles
0 0

end_frac_4_daughter_resusp_from_surface

OBJ_CV

Control Room Wxfiltered Inleakage Case, Min Intake, 2 Trains CREF Indefinitely:

0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.25 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0

Insolubles

Insolubles
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Calculation No. NE-02-04-05

breathing_ rate

end_flow_rate
end_junction

junction
junction_type
downstream_location

Time (hr) Value (cms)

720 0.00035

end_breathing_rate

occupancy_factor

Time (hr) value (frac)

24 1

96 0.6

720 0.4

end_occupancy_factor

end_control_volume

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream CORE
downstream oW
has_filter false
flow_rate

Time (hr) Value (cfm)

720 1

AIR_JUNCTION
AIR_SPACE

‘\ 84 , Revision No. 0
Prepared by / Date.A’ 1 12: ok Verified by/Date: L // —.28-0 }/
air_volume K;f 1.442e+005
water_volume 1.373e+005
surface_area 0
has_recirc_filter false
removal rate_to_waterpool
Time NobleGas Elemlodine Orglodine Partlodine Solubles Insolubles
720 0 0 o 0 0 0
end_removal_rate_to_waterpool
frac_4_daughter_resusp_from_water
Time NobleGas ElemIodine Orglodine PartlIodine Solubles Insolubles
720 0 0 0 0 0 0
end_frac_4_daughter_resusp_from water
decontamination_factor
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 1 1 1 1 1 1
end_decontamination_factor
end_control_volume
control_volume
obj_type OBJ_CV
name RB
air_volume 5000
water_volume 0
surface_area 0
has_recirc_filter false
end_control_volume !
control_volume
obj_type OBJ_CV
name SP
air_volume 1.373e+005
water_volume 0
surface_area 0
has_recirc_filter false
end_control_volume
control_volume
obj_type OBJ_CR
name Control_Room
air_volume 2.14e+00S
water_volume 0
surface_area 0
has_recirc_filter false
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Prepared by / Date:f\é"\ f2)o4
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Revision No. 0

upstream \\)

downstream
has_filter

flow_rate

Time (hr) Value
720 1
end_flow_rate
end_junction

(cfm)

junction
junction_type
downstream location
upstream

downstream
has_filter

flow_rate

Time {hr) Value
2.033 0

720 1.442e5
end_flow_rate
end_junction

{cfm)

Junction
junction_type
downstream location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 Q

720 1.442e5
end_flow_rate
end_junction

{cfm)

junction
junction_type
downstream_location
upstream
downstream
has_£filter
flow_rate
Time (hr)
24 0.1384
720 0.0692
end_flow_rate
X _over_Q 4 ctrl room
Time (hr) Value
2 4.70e-3

8 2.00e-3

24 1.03e-3

96 0.01e-4

720 7.69e~4
end_X_over_Q_4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.8le-4

end X over_Q 4 _site_boundary
X_over_Q 4_low_population_zone

Value (cfm)

(s/m*3)

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.6%e-5
96 1.95e-5

720 7.8le-6

end_X_over_Q 4 low_population_

end_junction

junction
junction_type
downstream location

CORE
sp
false

AIR_JUNCTION

WATER_POOL
W
WW
false

AIR_JUNCTION
AIR_SPACE
WHW
DwW
false

AIR_JUNCTION
AIR_SPACE
DW

environment

false

zone

AIR_JUNCTION
AIR_SPACE
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end_frac_4_daughter_resusp
X _over_Q 4_ctrl_room

Tinme (hr) value (s/m*3)
2 4.70e~3
8 2.00e-3
24 1.03e-3
96 8.01le-¢
720 7.69%9e-4

end_X_over Q 4_ctrl room
X_over_Q 4 site_boundary

Time (hr) value (s/m*3)
720 1.8le-4

end X_over_Q 4_site_boundary
X_over_Q_4_low_population_zone

Time {hr) value (s/m*3)
8 4.95e-5
24 3.69e-5
96 1.95e-5
720 7.8le-6

end X over_ O 4_low_population_zone
end_junction

end_flow_rate
end_junction

junction
junction_type
downstream location
upstream

downstream
has_filter

flow_rate

Time (hr) Value (cfm)
0.333 0
24 0
720 0
end_flow_rate
end_junction

.5
.25

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream DwW
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0

24 0.696

720 0.348

AIR_JUNCTION
AIR_SPACE

WW
RB
false

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream DW
downstream

environment

ENERGY Appendix A et o A oneeee
A-11 -
NORTHWEST STARDOSE “INPUT.DAT”
People- Vision.Bolutions FILES Calculation No. NE-02-04-05
: i . . Revision No. 0
Prepared by / Date: A;o- 7 ] 24[04 | Verified by/Date: Bl -25-0¥
upstream \\] [
downstream environment
has_filter true
flow_rate
Time {hr) Value (cfm)
24 0.4152
720 0.207¢
end_flow_rate
filter_efticiency
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0 0.427 0.001 0.897 0.897 0.897
end_filter_efficiency
frac_4_daughter_resusp
Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 1 0 0 0 0 0
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end flow_rate
X _over_Q 4_ctrl_room

Time (hr) Value (s/m*3)
2 7.02E-4
8 3.19E-4
24 1.30E-4
96 1.05E~-4

720 9.00E-5

end X_over Q 4_ctrl_room
X_over_Q_ 4_site_boundary

Time (hr) Value (s/m*3)
720 1.81e-4

end _X_over_Q 4_site_boundary
X_over_Q_4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.6%e-5
96 1.95e-5

720 7.8le-6
end X_over_Q 4_low_population_zone
end_junction

end_flow_rate
X_over_Q 4 _ctrl_room

Time {hr) Value (s/m*3)
2 7.02e-4
8 3.19E-4
24 1.30E-4
96 1.05E-4

720 9.00E-5
end_X_over_Q 4 _ctrl_room
X_over_Q_4_site_boundary

Time (hr) Value (s/m*3)
720 1.81le-4

end X over_Q 4 site_boundary
X_over_Q 4_low_population_zone

Time {hr) Value (s/m*3)
8 4.95e-5
24 3.69e-5
96 1.95e-5

720 7.81le-6
end_X_over_Q 4_low population_zone
end_junction

junction

junction_type
downstream_location
upstream

downstream

has_filter

flow_rate

Time {hr) vValue (cfm)
0.25 0

junction

junction_type AIR_JUNCTION
downstream location AIR_SPACE
upstream

downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0.541

24 0.04

720 0.02

AIR_JUNCTION
AIR_SPACE

true

. Appendix A Page No. Cont'd on page
ENERGY ppen | Fageno. | com
NORTHWEST STARDOSE “INPUT.DAT

People- Vision-Bolutions FILES Calculation No. NE-02-04-05
Prepar . 22 i . - Revision No. 0
epared by / Date A’P“ [ llo‘{ Verified by/Date Bl 287058

has_filter \;) false )

flow_rate

Time thr) Value (cfm)

0.333 0.752

24 0.056

720 0.028
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Prepared by / Date: 7 i 7,24]6‘[

Revision No. 0

720 0.268 U
end_flow_rate
filter_efficiency
Time NobleGas

720 0.5 0 0
end_filter_ efficiency
end_junction

Elemlodine

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time {hr)
720 5000
end_flow_rate
filter_efficiency :
Time NobleGas ElemIodine
0.333 0 0 0 0
720 0 0.98 0.98 0.98
end filter efficiency
frac_4_daughter_resusp

Time NobleGas ElemIodine
720 1 1 0 0
end_frac_4_daughter_resusp
X_over_Q_4_ctrl_room
Time (hr) Value
0.333 7.02E-4

2 6.95E-4

8 3.36E-4

24 1.28E-4

96 9.72E-5

720 7.69E-5

end _X_over_Q 4_ctrl_room

X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)

720 l.8le-4

end X over_Q_4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)

8 4.95e~5

24 3.69%e~5

96 1.95e-5

720 7.8le-6

end_X over_Q 4_low_population_zone
end_junction

value (cfm)

(s/m*3)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time {hr)
720 75
end_flow_rate
end_junction

Value (cfm)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 1375

Value {cfm)

Verified by/Date: g2y P-2 5.’0‘1
(

Orglodine Partlodine Solubles

0.999%3% 0 0

AIR_JUNCTION
AIR_SPACE

RB
environment
true

Orglodine Partlodine Solubles
0 0

0.98 0.98

Orglodine PartIodine Solubles

0 0

AIR_JUNCTION
AIR_SPACE

environment
Control_Room
false

AIR_JUNCTION
AIR_SPACE

Control Room
environment
false

Insolubles

Insolubles

Insclubles
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end flow_rate
X_over_ QO 4_ctrl_room

Time thr) Value (s/m*3)
720 0

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 0

end X_over Q 4_site_boundary
X _over_Q 4 _low_population_zone
Time {hr) Value (s/m*3)
720 0

end_X_over_Q 4_low_population_zone
end_junction

environment
breathing_rate_sb

Time (hr) Value (cms)
8 0.00035

720 0.0
end_breathing_rate_sb
breathing_rate_lpz

Time (hr) Value (cms)
8 0.00035
24 ¢.00018

720 0.00023
end_breathing rate_lpz
end_environment
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Prepared by / DateA{r«; 7[2]'64 Verified by/Date: 2 / 2.25%8Y Revision No. 0

Control Room\Fjltered intake Case, Min Intake, Normal CREF:

edit_time
0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.25 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0
end_edit_time

participating_isotopes
Kr83m Kr85Sm  Kr85 Kr87 Kr88 KrB9
Xel3lm Xel33m Xel33 Xel35m Xel35 Xel3? Xel38

I1310rg I131Elem Il31lpPart
11320rg I132Elem Il132part
I1330rg I133Elem I133Part
I1340rg I134Elem I134Part
11350rg I135Elem I135Part

RbB6 Csl134 Csl136 Csl37

Sbl127 Sbl129 Tel2’m Tel2? Tel29m Tel29 Tel3lm Tel32
Bal3’m Bal3s Bal40

Mo99 Tc99m Rul03 Rul05 Rul06  Rh105

Y90 Y91 Y92 Y93 2r95 Zr97 Nb9S

Lal40 Lal4l Lal42 Pri43 Nd147 Am241 Cm242 Cm244
Cel4l Cel43 Celéds Np239 Pu238 Pu239 Pu240 Pu24l
Sr89 Sr90 Sr9l Sr92

end_participating_isotopes

core

thermal_power 3556
elemental_iodine_frac 0.0485
organic_iodine_frac 0.0015
particulate_iodine_frac .95

release_frac
to_control_volume DW
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0 0 0 c 0 0 0 0 0
0.533 0.1 0.1 0.1 0 0 0 0 0 0
2.033 0.633 0.167 0.133 0.033 0.0133 0.00167 0.00033 0.00013 0.0133
720 0 0 0 0 0 0 0 0 0

end_to_control_veclume
to_control_volume SP
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 o 0 0 0 0 0 0 0 0
0.533 o 0.2 0 0 0 0 0 0 0
2.033 0 0.334 0 0 (] 0 0 0 0
720 0 0 0 o 0 0 0 0 0
end_to_control_volume

end_release_frac

end_core

control_ volume

obj_type OBJ_CV

name DW

air_volume 2.0054e+005

water_volume 0

surface_area 1

has_recirc_filter false

removal rate_to_surface

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
0.25 0.00 0.001 0.00 0.001 0.001 0.001

2.44 0.00 6.20 0.00 6.20 6.20 6.20

24.00 0.00 0.62 0.00 0.62 0.62 0.62

720.0 0.00 0.00 0.00 0.00 0.00 0.00
end_removal_rate_to_surface

frac_4_daughter_resusp_from surface

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles

720 1 0 0 0 0 0
end_frac_4_daughter_resusp_from_surface
end_control_volume

control_volume
obj_type OBJ_CV
name WW
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air_volume \\) 1.442e+005 N
water_volume 1.373e+005
surface_area 0
has_recirc_filter false
removal_rate_to_waterpool
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0 0 0 0 0 0
end_removal_rate_ to_waterpool
frac_4_daughter_resusp_from water
Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 0 0 0 0 0 0
end_frac_4_daughter_resusp_from_water
decontamination_factor
Time NobleGas Elemlodine Orglodine Partlodine Solubles Insolubles
720 1 1 1 1 1 1
end_decontamination_factor
end_control_volume
control_volume
obj_type OBJ_CV
name RB
air_volume 5000
water_volume 0
surface_area 0
has_recirc_filter false
end_control_volume
control_volume
obj_type OBJ_CV
name SP
air_volume 1.373e+005
water_volume 0
surface_area 0
has_recirc_filter false
end_control_volume
control_volume
obj_type OBJ_CR
name Control_Room
air_volume 2.14e+005
water_volume o
surface_area 0
has_recirc_filter false

breathing_rate

Time thr) Value (cms)
720 0.00035
end_breathing rate
occupancy_factor

Time {hr) Value (frac)
24 1

96 0.6

720 0.4
end_occupancy_factor
end_control_volume

junction

junction_type
downstream_location
upstream

downstream

has_filter

flow_rate

Time {hr) value (cfm)
720 1

end flow_rate
end_junction

junction
junction_type
downstream_location

AIR_JUNCTION

AIR_SPACE
CORE
oM
false

AIR_JUNCTION
AIR_SPACE
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Revision No. 0

upstream

downstream
has_filter

flow_rate

Time {hr) value
720 1
end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 0

end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 0

end_flow_rate
end_junction

junction
junction_type
downstream location
upstream
downstream
has_filter
flow_rate
Time {hr)
24 0.1384
720 0.0692
end_flow_rate
X_over_Q_4_ctrl room
Time (hr) Value
2 5.42e~-4

8 2.31e-4

24 1.93e-4

96 1.50e-4

720 1.44e-4

Value

720 1.442e5

720 1.442e5

CORE
SP
false

{cfm)

AIR_JUNCTION

WATER_POOL
DwW
WW
false

(cfm)

AIR_JUNCTION
AIR_SPACE
WW
Dw
false

{cfm)

AIR_JUNCTION
AIR_SPACE
Dw
environment
false

(cfm)

(s/m*3)

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.8le-4

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e~-5
24 3.69e~-5
96 1.95e-5

720 7.8le-6
end_X_over_Q_4_low_population_zone
end_junction

junction

junction_type
downstream_location

AIR_JUNCTION
AIR_SPACE
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upstream U oW N
downstream environment
has_filter true
flow_rate
Time (hr) Value (cfm)
24 0.4152

720 0.2076

end_flow_rate

filter_efficiency

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0 0.427 0.001 0.897 0.897 0.897

end filter_efficiency

frac_4_daughter_resusp

Time NobleGas ElemIodine OrgIodine PartIodine Solubles Insolubles
720 1 0 0 0 0 0

end_frac_4_daughter_resusp

X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)

2 5.42e~4
8 2.31e-4
24 1.93e~-4
96 1.50e-4
720 1.44e-4

end_X_over_Q_4_ctrl_room
X_over_Q 4_site_boundary

Time {hr) Value (s/m*3)
720 1.8le-4

end X_over_Q_4_site_boundary
X_over_Q 4_low_population_zone

Time {hr) value (s/m*3)
8 4.95e-5
24 3.69e-5
96 1.95e-~5

720 7.81e-6
end_X_over_Q_4_low_population_ zone
end_junction

junction

junction_type AIR_JUNCTION
downstream location AIR_SPACE
upstream ow
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0

24 - 0.696

720 0.348

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream location AIR_SPACE
upstream L1
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0

24 0.5

720 0.25

end flow_rate

end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream DW
downstream environment
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Prepared by / Datf)\fln- 1 ,u lo‘l Verified by/Date: AL ,/ 5. 25.0Y Revision No. 0
has filter false
flow_rate U
Time (hr) Value (cfm)

0.333 0.752

24 0.056

720 0.028
end_flow_rate

X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)
2 3.08E-4

] 2.36E-4

24 8.77E-5

96 7.42E-5

720 6.40E-5

end_X_over_Q 4_ctrl_room

%X _over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.81e-4

end X _over_Q 4_site boundary
X_over_Q 4_low_population_zone

Time {hr) Value (s/m*3)
8 4.9%e-5
24 3.69e-5
96 1.95e-5

720 7.81e-6
end X_over_Q 4_low_population_zone
end_junction

junction

junction_type

AIR_JUNCTION

downstream_location AIR_SPACE

upstream L
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0.541

24 0.04

720 0.02

end_flow_rate
X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)
2 3.08E-4
8 2.3€EE-4
24 8.77E-5
96 7.42E-5
720 6.40E-S

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time {hr) Value (s/m*3)
720 1.81e-4

end_X_over_Q 4_site_boundary
X_over_Q_4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.69%e-5
96 1.95e-5

720 7.8le~6
end_X_over_Q 4_low_population_zone
end_junction

junction

junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
0.25 0

vValue (cfm)

AIR_JUNCTION
AIR_SPACE
SP
RB
true
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Revision No.

0

720 0.268 \)

end_flow_rate
filter efficiency
Time NobleGas
720 0.5 0 0
end_filter_efficiency
end_junction

ElemIodine

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 $000
end_flow_rate
filter_efficiency

Time NobleGas ElemIodine
0.333 0 0 0 0
720 0 0.98 0.98
end _filter efficiency
frac_4_daughter_resusp
Time NobleGas ElemIodine
720 1 1 0 0
end_frac_4_daughter_resusp
X_over_Q 4_ctrl_room
Time {hr) Value
0.333 23.08E-4

2 1.56E-4

8 1.15E-4

24 4.14E-5

96 3.52E-5

720 3.03e-5
end_X over_Q 4 ctrl_room
X_over_Q_4_site_boundary

Time (hr) Value (s8/m*3)

720 1.81le-4
end_X_over_Q 4 site_boundary
X_over_Q 4_low _population_zone
Time (hr) value (s/m*3)

8 4.95e-5

24 3.69%-5

96 1.95e-5

720 7.8le-6

end_X_over_Q 4_low_population_zone
end_junction

Value (cfm)

{s/m*3)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time {hr)
] 1300
720 800
end_flow_rate
filter_efficiency

Time NobleGas

720 0 0.95
end_filter efficiency
frac_4_daughter_resusp
Time NobleGas ElemIodine
720 1 1 0 0
end_frac_4_daughter_resusp
end_junction

Value (cfm)

ElemlIodine
0.95 0.99

0.98

Verified bylDate: 77,/ 5.4 o }/
1

Orglodine PartlIodine Solubles

0.99999 0 0

AIR_JUNCTION
AIR_SPACE

RB
environment
true

Orglodine PartlIodine Solubles
] 0

0.98 0.98

Orglodine Partlodine Solubles

0 0

AIR_JUNCTION
AIR_SPACE

environment
Control_Room
true

Orglodine PartIodine Solubles

0.99 0.99

Orglodine Partlodine Solubles

0 0

Insolubles

Insolubles

Insolubles

Insolubles

Insolubles

25291 R1




ENERGY Appendix A P?ge No. C?nt'd on page
NORTHWEST | STARDOSE “INPUT.DAT" [%2! A-22

People- Vision- Solutions FILES Calculation No. NE-02-04-05

Prepared bleate:Aflfv 1 2]'6‘( Verified by/Date: ¢, o 9.25 - 0}/ Revision No. 0
[§

junction \u,

junction_type AIR_JUNCTION
downstream_ location AIR_SPACE

upstream Control_Room
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

8 1375

720 850

end_flow_rate
X_over Q 4_ctrl_room

Time (hr) Value (s/m*3)
720 0

end X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 0

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) value (s/m*3)
720 0

end_X_over_Q 4_low_population_zone
end_junction

environment
breathing_rate_sb

Time (hr) Value (cms)
8 0.00035

720 0.0
end_breathing_rate_sb
breathing_rate_lpz

Time (hr) Value (cms)
8 0.00035
24 0.00018

720 0.00023
end_breathing_rate_lpz
end_environment
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Control Room Unfiltered Inleakage Case, Min Intake, Normal CREF:

edit_time
0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.25 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0
end_edit_time

participating_isotopes
Kr83m Kr85m  Kr8S Kr87 Kr88 Kr89
Xel3dlm Xel33m Xel33 Xel35m Xel3S Xel37 Xel3s

I1310rg I131Elem I131Part
I1320rg I132Elem Il32Part
11330rg I133Elem 1133Part
11340rg I134Elem Il134Part
I11350rg I13SElem I135Part

Rb86 Cs134 Csl36 Csl137

sb127 Sbl129 Tel27m Tel27 Tel29m Tel29 Tel3lm Tel32
Bal3m Bal39 Bal4o0

Mo99 Tc99m  Rul03 Rul05 Rul06 Rh105S

Y90 Y91 Y92 Y93 2r95 2r97 Nb95

Lal40 Lal4l Lal42 Pr143 Nd147 Am241 Cm242 Cm244
Celdl Cel4d3 Cel44 Np239 Pu238 Pu239 Pu240 Pu24l
Srg9 Sr90 Sr91 Sr92

end_participating_isotopes

core
thermal power 3556
elemental_iodine_frac 0.0485
organic_iodine_frac- 0.001S
particulate_iodine_frac 0.95

release_frac
to_control_volume DW
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 O 0 0 0 0 0 o 0 0
0.533 0.1 0.1 0.1 0 0 0 0 0 0
2.033 0.633 0.167 0.133 0.033 0.0133 0.00167 0.00033 0.00013 0.0133
720 0 0 0 0 0 0 0 0 0

end_to_control_volume
to_control_volume SP
Time N_Gas I_Grp CsGrp TeGrp BaGrp BMtls CeGrp LaGrp SrGrp

0.033 0 0 0 0 0 0 0 0 0
0.533 0 0.2 0 0 0 0 0 0 0
2.033 0 0.334 © 0 0 0 0 0 0
720 0 0 0 0 o o 0 0 0
end_to_control_volume

end_release_frac

end_core

control_volume

obj_type OBJ_CV

name Dw

air_volume 2.0054e+005

water_volume 0

surface_area 1

has_recirc_filter false

removal_rate_to_surface

Time NobleGas ElemlIodine Orglodine Partlodine Solubles Insolubles
0.25 0.00 0.001 0©.00 0.001 0.001 0.001

2.44 0.00 6.20 0.00 6.20 6.20 6.20

24.00 0.00 0.62 0.00 0.62 0.62 0.62

720.0 0.00 0.00 0.00 0.00 0.00 0.00
end_removal_rate_to_surface

frac_4_daughter_resusp_from_surface

Time NobleGas ElemIodine OrgIodine PartIodine Solubles Insolubles

720 1 0 0 0 0 0
end_frac_4_daughter_resusp_from_surface
end_control_volume

control_volume
obj_type OBJ_CV
name ww
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Calculation No. NE-02-04-05

breathing_ rate

end_flow_rate
end_junction

junction
junction_type
downstream_location

Time (hr) Value (cms)

720 0.00035

end breathing_rate

occupancy_factor

Time {hr) Value {frac)

24 1

96 0.6

720 0.4

end_occupancy_factor

end_control_volume

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream CORE
downstream Dw
has_filter false
flow_rate

Time (hr) Value (cfm)

720 1

AIR_JUNCTION
AIR_SPACE

: 1 Io i : . Revision No. 0
Prepared by / Date A{ i~ 1' 1jo4 | Verified by/Datehé Cof J=25 -0 ¥
air_volume U 1.442e+005 ¢

water_volume 1.373e+005

surface_area 0

has_recirc_filter false

removal_rate_to_waterpool

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 0 0 0 0 0 0

end_removal_rate_to_waterpool

frac_4_daughter_resusp_from water

Time NobleGas Elemlodine Orglodine Partlodine Solubles Insolubles
720 0 0 0 0 0 0
end_frac_4_daughter_resusp_from_water

decontamination factor

Time NobleGas ElemIodine OrgIodine Partlodine Solubles Insolubles
720 1 1 1 1 1 1

end_decontamination_factor

end_control_volume

control_volume

obj_type OBJ_CV

name RB

air_volume 5000

water_ volume 0

surface_area 0

has_recirc_filter false

end_control_volume

control_volume

obj_type OBJ_CV

name SP

air_volume 1.373e+005

water_volume 0

surface_area 0

has_recirc_filter false

end_control_volume

control_volume

obj_type OBJ_CR

name Control Room

air_volume 2.14e+005

water_volume 0

surface_area 0

has_recirc_filter false
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Revision No. 0

Prepared by / Dati/\gfv 1)1:'0‘/
\J

upstream

downstream
has_filter
flow_rate

Time (hr) Value
720 1
end_flow_rate
end_junction

(cfm)

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2,033 0

720 1.442e5
end_flow_rate
end_junction

(cfm)

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) value
2.033 0

720 1.442e5
end_flow_rate
end_junction

{cfm)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time {hr)
24 0.1384
720 0.0692
end_flow_rate
X_over _Q 4_ctrl_room
Time (hr) Value
2 4.70e-3

8 2.00e-3

24 1.03e-3

96 8.0le-4

720 7.69e-4
end_X_over_Q_4_ctrl_room
X_over Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.81e-4
end_X_over_Q_4_site_boundary
X_over _Q 4_low_population_zone

Value {cfm)

(s/m*3)

Time {hr) Value (s/m*3)
8 4.95e-5
24 3.€69e-5
96 1.95e-5

720 7.8le-6
end_X_over_Q 4_low_population_zone
end_junction

junction

CORE
3 4
false

AIR_JUNCTION
WATER_POOL

DW
WW
false

AIR_JUNCTION
AIR_SPACE

Ww
DW
false

AIR_JUNCTION
AIR_SPACE

DwW
environment
false

junction_type
downstream_location

AIR_JUNCTION
AIR_SPACE
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upstream \\] DW S
downstream environment
has_filter true
flow_rate
Time (hr) value (cfm)
24 0.4152

720 0.2076

end_flow_rate

filter_efficiency

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 0 0.427 0.001 0.897 0.897 0.897

end _filter_efficiency

frac_4_daughter_resusp

Time NobleGas ElemIodine orglodine Partlodine Solubles Insolubles
720 1 0 0 0 0 0

end_frac_4_daughter_resusp

X_over_Q 4_ctrl_room

Time (hr) value (s/m*3)
2 4.70e-3
8 2.00e-3
24 1.03e-3
96 8.0le-4

720 7.69%e-4
end_X_over Q 4 ctrl_room
X_over_Q 4_site_boundary

Time (hr) value (s/m*3)
720 l.81e-4
end_X_over_Q_4_site_boundary
X_over_Q 4_low_population_zone

Time {hr) Value (s/m*3)
8 4.95e-5
24 3.69e-5
96 1.95e-5

720 7.8le-6
end X_over_Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream DwW
downstream ' RB
has_filter false
flow rate

Time (hr) Value (cfm)

0.333 0

24 0.696

720 0.348

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream ww
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0

24 0.5

720 0.25

end_flow rate

end_ junctxon

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream DW
downstream environment
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Revision No. 0

environment

has_filter \J false
flow_rate

Time (hr) Value (cfm)

0.333 0.752

24 0.056

720 0.028

end_flow_rate

X_over_ Q 4_ctrl room

Time (hr) Value (s/m*3)

2 7.02E-4

8 3.19E-4

24 1.30E-4

96 1.05E-4

720 9.00E-5

end_X_over_Q 4 _ctrl_room

X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)

720 1.8le-4

end X_over_Q 4_site_boundary

X_over_Q 4_low_population_zone

Time (hr) value (s/m*3)

8 4.95e-5

24 3.69e-5

96 1.95e-5

720 7.8le-6

end _X_over_Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream wWW
downstream

has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0.541

24 0.04

720 0.02

end_flow_rate

X_over_Q_4_ctrl room

Time (hr) Value (s/m*3)

2 7.02E-4

8 3.19E-4

24 1.30E-4

96 1.05E-4

720 9.00E-5

end X over_Q 4_ctrl_room

X_over_Q 4_site_boundary

Time (hr) value (s/m*3)

720 l.8le-4

end_X_over_Q 4_site_boundary

X_over_Q 4_low_population_zone

Time (hr) Value (s/m*3)

8 4.95e-5

24 3.69e-5

96 1.95e-5

720 7.81e-6

end_X_over_Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream SP
downstream RB
has_filter true
flow_rate

Time {hr) Value (cfm)

0.25 0
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Calculation No. NE-02-04-05

end_frac_4_daughter_resusp
X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)
0.333 7.02E-4
2 €.95eE-4
8 3.36E-4
24 1.28E-4
96 9.72E-5

720 7.69E-5

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) value (s/m*3)
720 1.81e-4

end_X over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Time (hr) Value (s/m*3)
8 4,95e~5
24 3.6%e-5
96 1.95e-S

720 7.8le-6
end_X_over_Q 4_low_population_zone
end_junction

junction
junction_type

AIR_JUNCTION

downstream_location AIR_SPACE

upstream environment
downstream Control_Room
has_filter false
flow_rate

Time (hr) Value (cfm)

8 75

720 S0

end_flow_rate

end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE

upstream Control_Room
downstream environment
has_filter false
flow_rate

Time (hr) value (cfm)

. i . Revision No. 0
Prepared by / Date./\f ol 7]2! ,b‘l Verified by/Date: AC 21 54
720 0.268 U 4
end_flow_rate
filter efficiency
Time NobleGas Elemlodine Orglodine PartIodine Solubles Insolubles
720 0.5 0 0 0.59999 0 0
end_filter_efficiency
end_junction
junction
junction_type AIR_JUNCTION
downstream location AIR_SPACE
upstream RB
downstream environment
has_filter true
flow_rate
Time (hr) Value (cfm)
720 5000
end_flov_rate
filter_efficiency
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
0.333 0 0 0 0 -0 0
720 0 0.98 0.98 0.98 0.98 0.98
end_filter_efficiency
frac_4_daughter_resusp
Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 1 1 0 0 0 0
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8 1375 U
720 850

end_flow_rate

X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)
720 0
end_X_over_Q_4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) value (s/m*3)
720 0

end X _over_Q 4_site_boundary
X_over_Q_4_low_population_zone
Time (hr) value (s/m*3)
720 0
end_X_over_Q_4_low_population_zone
end_junction

environment
breathing_rate_sb

Time (hr) Value (cms)
8 0.00035

720 0.0
end_breathing_rate_sb
breathing_rate_lpz

Time (hr) value (cms)
8 0.00035
24 0.00018
720 0.00023

end_breathing_rate_lpz
end_environment

Control Room Filtered Intake Case, Min Intake, One CREF Failed:

edit_time
0.0 0.25 0.5 0,75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.25 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0
end_edit_time

participating_isotopes
Kr83m Kr85m Kr8s Kr87 Kr88 Kr89
Xel3lm Xel33m Xel33 Xel3S5m Xel3S Xel37 Xel38

I1310rg I131lElem I131Part
I1320rg I132Elem I132Part
I1330rg I133Elem I133Part
I1340rg I134Elem Il34Part
I11350rg I135Elem I13SPart

Rb86 Cs134 Csl36 Csl37

sbl27 Sb129 Tel27m Tel27 Tel29m Tel29 Tel3lm Tel32
Bal37Tm Bal3g Bal40

Mo99 Tc99m Rul03 Rul05 Rul06 Rh105

Y90 Y91 Y92 Y93 Zr9s 2r97 Nb95

Lal40 Lalql Lal42 Pri143 Nd147 Am241 Cm242 Ccm244
Celdl Celd3 Celdd Np239 Pu238 Pu239 Pu240 Pu241
341 Sr90 Sr9l Sr92

end_participating_isotopes

core
thermal_ power 3556
elemental_iodine_frac 0.0485
organic_iodine_frac 0.0015
particulate_iodine_frac 0.95

release_frac
to_control_volume DW
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 © 0 0 0 0 0 0 0 0
0.533 0.1 0.1 0.1 0 0 0 0 0 0
2.033 0.633 0.167 0.133 0.033 0.0133 0.00167 0.00033 0.00013 0.0133
720 0 0 0 0 0 0 0 0 0

end_to_control_volume
to_control_volume SP
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp
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Calculation No. NE-02-04-05

: i : Revision No. 0
Prepared by / Date.f\gl‘v 7’2!]04 Verified by/Date: ¢, o/ o.25-0Y
0.033 0 0N\ ) © 0 0 0 0 0 0
0.533 0 0.2 0 0 0 0 0 0 0
2.033 0 0.334 0 0 0 0 0 0 0
720 0 0 0 0 0 0 0 0 0
end_to_control_volume
end_release_frac
end_core
control_volume
obj_type OBJ_CV
name Dw
air_volume 2.0054e+005
water_volume 0
surface_area 1
has_recirc_filter false
removal_rate_to_surface
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
0.25 0.00 0.001 0.00 0.001 0.001 0.001
2.44 0.00 6.20 0.00 6.20 6.20 6.20
24.00 0.00 0.62 0.00 0.62 0.62 0.62
720.0 0.00 0.00 0.00 0.00° 0.00 0.00
end_removal_rate_to_surface
frac_4_daughter_resusp_from_surface
Time NobleGas Elemlcodine orglodine Partlodine Solubles Insolubles
720 1 0 0 0 0 0
end_frac_4_daughter_resusp_from_surface
end_control_volume
control_volume
obj_type OBJ_CV
name WW
air_volume 1.442e+005
water_volume 1.373e+005
surface_area 0
has_recirc_filter false
removal _rate_to_waterpool
Time NobleGas ElemIodine OrgIodine PartIodine Solubles Insolubles
720 0 Y 0 0 0 0
end_removal rate_to_waterpool
frac_4_daughter resusp_from_water
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0 0 0 0 0 0
end_frac_4_daughter_resusp_from_water
decontamination_factor
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 1 1 1 1 b 1
end_decontamination_factor
end_control_volume
control_volume
obj_type OBJ_CV
name RB
air_volume 5000
water_volume 0
surface_area 0
has_recirc_filter false
end_control_volume
contrel_volume
obj_type OBJ_CV
name ] 4
air_volume 1.373e+005
water_volume 0
surface_area 0
has_recirc_filter false
end_control_volume
control_volume
obj_type OBJ_CR
name Control_Room
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breathing_rate
Time (hr) value
end breathing_rate
occupancy_factor
Time {hr) Value
24 1

96 0.6
720 0.4
end_occupancy_factor
end_control_ volume

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate

Time (hr) Value
720 1
end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate

Time (hr) Value
720 1
end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 o

end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time thr) Value
2.033 0

end_flow_rate
end_junction

720 0.00035

720 1.442e5

720 1.442e5

2.14e+005

air_volume ‘\~)

water_volume 0
surface_area 0
has_recirc_filter false

(cms)

(frac)

AIR_JUNCTION

AIR_SPACE
CORE
DW
false

(cfm)

AIR_JUNCTION

AIR_SPACE
CORE
SP
false

(cfm)

AIR_JUNCTION

WATER_POOL
DW
WwW
false

(cfm)

AIR_JUNCTION
AIR_SPACE
ww
oW
false

{cfm)

junction

junction_type AIR_JURCTION
downstream location AIR_SPACE
upstream DW
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downstream lhj environment t
has_filter false

flow_rate

Time {hr) Value (cfm)

24 0.1384

720 0.0692
end_flow_rate
X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)
2 8.8le-4¢
8 3.75e-4
24 1.93e-4
96 1.50e-4

720 l.44e-4

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.8le-4
end_X_over_Q 4 site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)

8 4.95e-5
24 3.69%e-5
96 1.95e-5

720 7.81e-6
end X _over_Q 4_low _population_zone
end junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE

upstream oW
downstream environment
has_filter true
flow_rate

Time {hr) Value (cfm)

24 0.4152

720 0.2076

end_flow_rate

filter_efficiency

Time NobleGas ElemIodine Orglodine PartlIodine Solubles Insolubles
720 0 0.427 0.001 0.897 0.897 0.897
end_filter_efficiency

frac_4_daughter_resusp

Time NobleGas Elemlodine Orglodine Partlodine Solubles Insolubles
720 1 0 0 0 0 0

end_frac_4_daughter_resusp

X_over_Q 4_ctrl_room

Time (hr) value (s/m*3)
2 8.81e-4
8 3.75e-4
24 1.93e-4
13 1.50e-4
720 1.44e-4

end_X_over_Q 4_ctrl_room

X _over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.81e-4

end X_over_Q 4_site_boundary
X_over_Q_ 4_low_population_zone

Time {hr) Value (s/m*3)
8 4.95e-5
24 3.69%e-5
96 1.95e-5

720 7.81e-6
end_X_over_Q 4_low_population_zone
end_junction

junction
junction_type AIR_JUNCTION
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0

downstream_locatioA/
upstream

downstream
has_filter

flow_rate

Time (hr) Value
0.333 0

24 0.696
720 0.348
end_flow_rate
end_junction

(cfm)

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value (cfm)
0.333

24

720
end_flov_rate
end_junction

ooo

S
.25

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) value
0.333 0.752
24 0.056
720 0.028
end_flow_rate
X_over_Q_4_ctrl_room
Time (hr) Value
2 2.82E-4

8 2.17E-4

24 8.77E-5

96 7.42E-S

720 6.40E-S
end_X_over_Q 4 _ctrl_room
X_over _Q 4 site boundary

Time (hr) value (s/m*3)
720 1.8le-4
end_X_over_Q_4_site_boundary
X_over_Q_4 low_population zone

(cfm)

{(s/m*3)

Time (hr) value (s/m*3)
8 4.95e-5
24 3.69e-5
96 1.95e-5
720 7.981e-6

end_X_over_Q 4_low_population_zone
end_junction

junction
junction_type

AIR_SPACE

pbw
RB
false

AIR_JUNCTION
AIR_SPACE

Ww
RB
false

AIR_JUNCTION
AIR_SPACE

DW
environment
false

AIR_JUNCTION

downstream_location AIR_SPACE

upstream W
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0.541

24 0.04

720 0.02
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end flow_rate \J
X_over_Q 4_ctrl_room
Time (hr) Value
2 2.82E-4

8 2.17E-4

24 8.77E-S

96 7.42E-5

720 6.40E-5
end_X_over_Q 4 _ctrl room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1l.81le-4

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) value (s/m*3)
e 4.95e-5

24 3.69e-5

96 1.95e-5

720 7.8le-6

(s/m*3)

end_junction

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
0.25 0

720 0.268
end_flow_rate
filter_efficiency
Time NobleGas
720 0.5 0 0
end_filter efficiency
end_junction

Value (cfm)

ElemIodine

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 5000
end_flow_rate
filter_efficiency

Time NobleGas ElemIodine
0.333 0 0 0 0
720 0 0.98 0.98 0.98
end_filter efficiency
frac_4_daughter_resusp

Time NobleGas ElemIodine
720 1 1 0 0
end_frac_4_daughter_resusp
X_over_Q 4_ctrl_room

Value {cfm)

Time thr) Value (s/m*3)
0.333 2.82E-4
2 1.43E-4
8 1.0SE-4
24 4.14E-5
96 3.52E-5

720 3.03E-S

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time {hr) Value (s/m*3)
720 1.81le-4

end_X_over _Q 4_low_population_zone

AIR_JUNCTION
AIR_SPACE

SP
RB
true

Orglodine PartlIodine Solubles

0.99999 0 0

AIR_JUNCTION
AIR_SPACE

RB
environment
true

Orglodine Partlodine Solubles
0 0

0.98 0.98

Orglodine PartIodine Solubles

¢] 0

Insolubles

Insolubles

Insolubles
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end X_over_Q_4 si\MLboundary
X_over_Q_4 low_populatzon zone
Time (hr) Value (s/m*3)

8 4.95e-5

24 3.69e-5

96 1.95e-5

720 7.8le-6

end X_over_Q 4_low_population_zone
end_junction

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 800
end_flow_rate
filter_efficiency

Time NobleGas

720 0 0.95
end_filter efficiency
frac_4_daughter_resusp
Time NobleGas ElemIodine
720 1 1 0 0
end_frac_4_daughter_resusp
end_junction

Value (cfm)

ElemIodine
0.95 0.99

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 850
end_flow_rate
X_over_Q 4_ctrl room
Time (hr) Value
720 0
end_X_over Q 4_ctrl room

X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)

720 0

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)

720 0

end_X_over_Q 4_low_population_zone
end_junction

Value (cfm)

{(s/m*3)

environment
breathing_rate_sb

Time (hr) Value {cms)
8 0.00035

720 0.0
end_breathing_rate_sb
breathing_rate_lpz

Time (hr) Value (cms)
8 0.00035
24 0.00018

720 0.00023
end_breathing_rate_lpz
end_environment

AIR_JUNCTION
AIR_SPACE

environment
Control_Room
true

OrgIodine Partlodine Solubles

0.99 0.99

Orglodine Partlodine Solubles

0 0

AIR_JUNCTION
AIR_SPACE

Control_Room
environment
false

Insolubles

Insolubles
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Control Room Uhfiltered Inleakage Case, Min Intake, One CREF Failed:

edit_time
0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2,75 3.0 3.25 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0
end_edit_time

participating_isotopes
Kr83m Kr85m  Kr8S Krg8? Kr88 Kr89
Xel3lm Xel33m Xel33 Xel35m Xel35 Xel3? Xel3s

I1310rg I131Elem Il31lPart
I1320rg I132Elem Il32Part
I1330rg I1133Elem I133part
I1340rg I134Elem Il34Part
I1350rg 1135Elem Il135Part

Rb86 Cs134 Csl36 Cs137

Sbl127 Sb129 Tel27m Tel2? Tel29m Tel29 Tel3lm Tel32
Bal37m Bal39 Bal40

Mo99 Tc99m  Rulo3 Rul05 Rul0é6 Rh10S

Y90 Y9l Y92 Y93 2xr95 Zr97 Nb95

Lal40 Lal4l Lal42 Pri143 Nd147 Am241 Cm242 Cm244
Celdl Cel43 Celdd Np239 Pu238 Pu239 Pu240 Pu24l
Sr89 Sr90 Sr9l Sr92

end_participating_isotopes

core
thermal power 3556
elemental_ iodine_frac 0.0485
organic_iodine_frac 0.0015
particulate_iodine_frac 0.95

release_frac
to_control_volume DW
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0 0 0 0 0 0 0 0 0
0.533 0.1 0.1 0.1 0 0 0 0 0 0
2.033 0.633 0.167 0.133 0.033 0.0133 0.00167 0.00033 0.00013 0.0133
720 0 0 0 0 0 0 0 0 0

end_to_control_volume
to_control_volume SP
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0 0 0 0 0 0 0 0 0
0.533 0 0.2 0 0 0 0 0 0 0
2.033 0 0.334 0 0 0 0 0 0 0
720 0 0 0 0 o 0 0 0 0
end_to_control_volume

end_release_frac

end_core

control_volume

obj_type OBJ_CV

name DW

air_volume 2.0054e+005

water_volume 0

surface_area 1

has_recirc_filter false

removal_rate_to_surface

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
0.25 0.00 0.001 0.00 0.001 0.001 0.001

2.44 0.00 6.20 0.00 6.20 6.20 6.20

24.00 0.00 0.62 0.00 0.62 0.62 0.62

720.0 0.00 0.00 0.00 0.00 0.00 0.00
end_removal_rate_to_surface

frac_4_daughter_resusp_from_surface

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles

720 1 0 0 0 0 0
end frac_4_daughter_resusp_from_surface
end_control_volume

control_volume
obj_type OBJ_CV
name WW
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air_volume U 1.442e+005 ’
water_volume 1.373e+005
surface_area 0
has_recirc_{filter false
removal_ rate_to_waterpool
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0 0 0 0 0 0
end_removal_rate_to_waterpool
frac_4_daughter_resusp_from_water
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0 0 0 0 0 0
end_frac_4_daughter_resusp_from water
decontamination_factor
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles

720 1 1 1 1 1 1
end_decontamination_factor
end control_volume

contrel_volume

obj_type OBJ_CV
name " RB
air_volume 5000
water_volume 0
surface_area 0
has_recirc_filter false
end_control_volume

control _volume

obj_type 0BJ_CV
name SP
air_volume 1.373e+005
water_volume 0
surface_area 0
has_recirc_filter false
end_control_volume

control_volume

obj_type OBJ_CR
name Control_Room
air_volume 2.14e+005
water_volume 0
surface_area ’ 0
has_recirc_filter false

breathing_rate

Time (hr) Value (cms)

720 0.00035

end_breathing_rate

occupancy_factor

Time (hr) Value {frac)

24 1

96 0.6

720 0.4

end_occupancy_factor

end_control_volume

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream CORE
downstream Dw
has_filter false
flow_rate

Time thr) Value (cfm)

720 1

end_flow_rate
end_junction

junction
junction_type
downstream_location

AIR_JUNCTION
AIR_SPACE
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upstream
downstream
has_filter
flow_rate
Time (hr) Value
720 1
end_flow_rate
end_junction

)

{cfm)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
2.033

720
end_flow_rate
end_junction

Value (cfm)

0
1.442e5

junction
junction_type
downstream_ location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 0

720 1.442e5
end_flow_rate
end_junction

(cfm)

Junction
junction_type
downstream location
upstream
downstream
has_filter
flow_rate
Time (hr)
24 0.1384
720 0.0692
end_flow_rate
X_over_Q 4_ctrl room
Time (hr) Value
2 4.70e-3

8 2.00e-3

24 1.03e-3

96 8.0le-4

720 7.69e-4
end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary
Time (hr) Value
720 1.8le-4
end_X_over_ Q_4_ site_boundary

Value (cfm)

X_over_Q 4_low_population_zone

Time {hr) Value (s/m*3)
8 4.95e-5
24 3.6%e-5
96 1.95e-S
720 7.8le-6

(s/m*3)

(s/m*3)

Verified by/Date: LS -2 &0 ;j

CORE
SP
false

AIR_JUNCTION

WATER_POOL
bW
WW
false

AIR_JUNCTION
AIR_SPACE
ww
DwW
false

AIR_JUNCTION
AIR_SPACE
DW
environment
false

end X_over_ Q 4_low_population_zone

end_junction

junction
junction_type
downstream_location

AIR_JUNCTION
AIR_SPACE
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upstream U DW
downstream environment
has filter true
flow_rate
Time (hr) value (cfm)

24 0.4152

720 0.2076

end_flow_rate

filter_efficiency

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0 0.427 0.001 0.897 0.897 0.897
end_filter efficiency

frac_4_daughter_resusp

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 1 0 0 0 0 0

end_frac_4_daughter_resusp

X_over Q 4_ctrl_room

Time {hr) value (s/m*3)

2 4.70e-3
8 2.00e-3
24 1.03e-3
96 B.0le-4

720 7.6%e-4

end X_over_Q 4_ctrl_room

X _over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 l1.8le-4
end_X_over_Q_4_site_boundary
X_over_Q 4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.69%e-5
96 1.95e-5

720 7.81e-6
end_X over Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream DW
downstream RB
has_filter false
flow_rate

Time thr) value (cfm)

0.333 4]

24 0.696

720 0.3486

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream wW
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0

24 0.5

720 0.25

end_flow_rate

end_junction

junction

junction_type AIR_JUNCTION
downstream_ location AIR_SPACE
upstream DW
downstream environment
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has_filter false
flow _rate
Time  (hr) value (cfm)
0.333 0.752
24 0.056
720 0.028
end_flow_rate
X_over_Q 4_ctrl_room
Time (hr) Value (s/m*3)
2 7.02E-4
8 3.19E-4
24 1.30E-4
96 1.05E-4
720 9.00E-5
end X _over_Q 4_ctrl_room
X_over_Q 4_site_boundary
Time (hr) Value (s/m*3)
720 1.81e-4
end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)
B 4.95e-5
24 3.69%e-5
96 1.95e-5
720 7.81le-6
end X over_Q 4_low_population_zone
end_junction
junction
junction_type AIR_JUNCTION
downstream_ location AIR_SPACE
upstream WW
downstream environment
has_filter false
flow_rate
Time (hr) Value (cfm)
0.333 0.541
24 0.04
720 0.02
end flow_rate
X_over_Q 4_ctrl_ room
Time {hr) Value (s/m*3)
2 7.02E-4
8 3.19E-4
24 1.30E-4
96 1.05E-4
720 9.00E-5
end_X over_Q 4 ctrl_room
X _over Q 4 site boundary
Time (hr) vValue (s/m*3)
720 1.8le-4
end_X_over_Q 4_site_boundary
X_over_Q 4 low_population zone
Time (hr) value (s/m*3)
8 4.95e-5
24 3.6%e-5
26 1.95e-5
720 7.8le-6
end_X_over_Q 4_low_population_zone
end_junction
junction
junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream SP
downstream RB
has_filter true
flow_rate
Time (hr) vValue (cfm)
0.25 0

25291 R1




ENERGY
NORTHWEST

Paopla Vision:8olutions

Appendix A
STARDOSE “INPUT.DAT”
FILES

Cont'd on page
A-41

Page No.
A-40

Calculation No. NE-02-04-05

Prepared by / Date:/\% ‘lltllb‘l

Revision No. 0

720 0.268 \)
end_flow_rate
filter_efficiency
Time NobleGas

720 0.5 0 0
end_filter efficiency
end_junction

ElemIodine

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 5000
end_flow_rate
filter_efficiency

Time NobleGas ElemIodine
0.333 0 0 0 0
720 0 0.98 0.98
end_filter_efficiency
frac_4_daughter_resusp
Time NobleGas Elemlodine
720 1 1 0 0
end_frac_4_daughter_resusp
X_over_Q_ 4 _ctrl_room
Time (hr) Value
0.333 7.02E-4

2 6.95E-4

] 3.36E-4

24 1.28E-4

96 9.72E-5

720 7.69E-5
end_X_over_Q 4_ctrl_room

X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)

720 1.81e-4

end X _over_Q 4_site_boundary
X_over_Q_4_low_population_zone
Time (hr) Value (s/m*3)

8 4.95e-5

24 3.69e-5

96 1.95e-5

720 7.8le-6
end_X_over_Q 4 low_population_zone
end_junction

Value (cfm)

(s/m*3)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time thr)
720 50
end_flow_rate
end_junction

Value (cfm}

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time thr)
720 850

Value (cfm)

0.98

Verified by/Date: A7 //7’ 260 V

OrgIodine Partlodine Solubles

0.99999 0 0

AIR_JUNCTION
AIR_SPACE

RB
environment
true

Orglodine partlodine Solubles
0 0

0.98 0.98

Orglodine Partlodine Solubles

o 0

AIR_JUNCTION
AIR_SPACE

environment
Control_Room
false

AIR_JUNCTION
AIR_SPACE

Control_Room
environment
false

Insolubles

Insolubles

Insolubles

25291 R1




; A ENERGY Appegdix A i iigf No. gznzt'd on page
"A/NORTHWEST | STARDOSE “INPUT.DAT

People- Vision:Solutions FILES Calculation No. NE-02-04-05

Prepared by / Date},\gl- 1 l'u‘oq Verified by/Date:j D // -.25.0 V Revision No. 0
7 4

end_flow_rate \ )
X_over_Q 4 _ctrl_rodm

Time {hr) Value (s/m*3)
720 0

end_X_over_Q 4_ctrl_room

X _over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 0

end X _over_Q 4_site_boundary
X_over_Q_4_low_population_zone
Time (hr) value (s/m*3)
720 Y]
end_X_over_Q_4_low_population zone
end_junction

environment
breathing_rate_sb

Time (hr) Value (cms)
8 0.00035

720 0.0

end_breathing_ rate_sb
breathing_rate_lpz

Time (hr) Value (cms)
8 0.00035
24 0.00018

720 0.00023
end_breathing_rate_lpz
end_environment

Control Room Filtered Intake Case, Max Intake, One CREF Failed:

edit_time
0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.25 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0
end_edit_time

participating_isotopes
Kr83m Kr85m  Kr85 Kr8?7 Krgs Kr89
Xel3lm Xel33m Xel33 Xel35m Xel35 Xel3?7 Xel38

I1310rg I131Elem I131Part
11320rg I132Elem I132Part
11330rg I133Elem I133Part
I11340rg 1134Elem Il34Part
I1350rg I135Elem Il135Part

Rb86 Csl34 Cs136 Cs137

Sbl127 Sbl129 Tel27m Tel2? Tel29%m Tel29 Tel3lm Tel32
Bald’m Bal3ls Bal4D

Mo99 Tc99m Rulo3 Rul0S RulOé Rh105

Y90 Y91 Y92 Y93 2r95 2r97 Nb95

Lal40 Lal4l Lal42 Pri43 Nd147 Am241 Cm242 Cm244
Cel4l Celd3 Celd4 Np239 Pu238 Pu239 Pu240 Pu241
Sr89 Sr9Q Sr9l Sr92

end_participating_isotopes

core
thermal_power 3556
elemental_iodine_frac 0.0485
organjic_iodine_frac 0.0015
particulate_iodine_frac 0.95

release_frac
to_control_volume DW
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 O 0 ] 0 0 0 0 0 0
0.533 0.1 0.1 0.1 0 0 0 0 0 0
2.033 0.633 0.167 0.133 0.033 0.0133 0.00167 0.00033 0.00013 0.0133
720 0 0 0 0 0 0 0 0 0

end_to_control_volume
to_control_volume SP
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp
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STARDOSE “INPUT.DAT”

FILES

Cont'd on page
A-43

Page No.
A-42

Calculation No. NE-02-04-05

Revision No. 0
Prepared by / Date \{Af ‘7,1.1 0q Verified by/Date: Afé }/ > 2 g-07
0.033 0 0 0 0

0.533 o0 0 0 0 0 0 D 0

2.033 o0 0 334 0 0 0 0 0 0 0

720 0 0 0 0 0 0 0 0 0
end_to_control_volume

end_release_frac

end_core

control_volume

obj_type OBJ_CV

name DwW

air volume 2.0054e+005

water_volume 0

surface_area 1

has_recirc_filter false

removal_rate_to_surface

Time NobleGas ElemlIodine Orglodine PartIodine Solubles Insolubles
0.25 0.00 0.001 0.00 0.001 0.001 0.001

2.44 0.00 6.20 0.00 6.20 6.20 6.20

24.00 0.00 0.62 0.00 0.62 0.62 0.62

720.0 0.00 0.00 0.00 0.00° 0.00 0.00

end_removal_rate_to_surface

frac_4_daughter_resusp_from_surface

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 1 0 0 0 0 0
end_frac_4_daughter_resusp_from_surface

end_control_volume

control_volume

obj_type OBJ_CV

name WiW

air_volume 1.442e+005

water_volume 1.373e+005

surface_area 0

has_recirc_filter false

removal_rate_to_waterpool

Time NobleGas Elemlodine Orglodine Partlodine Solubles Insolubles
720 0 0 0 0 0 0

end_removal _rate_to_waterpool

frac_4_daughter_resusp_from water

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0 0 o 0 Q 0
end_frac_4_daughter_resusp_from water

decontamination_factor

Time RobleGas Elemlodine Orglodine Partlodine Solubles Insolubles
720 1 1 1 1 1 1

end_decontamination_factor

end_control_volume

control_volume

obj_type OBJ_CV

name RB

air_volume 5000

water_volume 0

surface_area 0

has_recirc_filter false

end_control_volume

control_volume

obj_type OBJ_CV

name SP

air_volume 1.373e+005

water_volume 0

surface_area 0

has_recirc_filter false

end_control volume

control_volume

obj_type OBJ_CR

name Control_Room
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FILES

Cont'd on page
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Page No.
A-43

Calculation No. NE-02-04-05

Prepared by / Date: ) o, 7’zjc “

Verified by/Date: /4,/ 2.25-0¥

Revision No. 0

air_volume \\j 2.14e+005
water_volume 0
surface_area 0
has_recirc_filter false

breathing_rate

Time {hr) Value

720 0.00035

end_breathing_rate
occupancy_factor
Time (hr) Value
24 1

96 0.6
720 0.4
end_occupancy_factor
end_control_volume

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate

Time (hr) Value
720 1
end_flow_rate

end _junction

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate

Time (hr) Value
720 1
end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 0

720 1.442e5

end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time thr) Value
2.033 0

720 1.442eS

end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream

(cms)

(frac)

AIR_JUNCTION

AIR_SPACE
CORE
DW
false

(cfm)

AIR _JUNCTION

AIR_SPACE
CORE
SP
false

{cfm}

AIR_JUNCTION
WATER_POOL
DW
WwW
false

(cfm)

AIR_JUNCTION
AIR_SPACE
ww
DW
false

(cfm)

AIR_JUNCTION
AIR_SPACE
DW
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end_X_over_Q 4_site_boundary
X_over_Q_ 4_low population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.69%e-5
96 1.95e-5
720 7.8le-6

end X _over_Q 4_low population_zone
end_junction

junction
junction_type

AIR_JUNCTION

ENERGY Appendix A s s e
A-44
NORTHWEST STARDOSE “INPUT.DAT”
People-:Vision-8olutions FILES Calculation No. NE-02-04-05
Prepared by / Date: \ l ’ Verified by/Date: - Revision No. 0
pared by A~ jafeq ed by LSS 280
downstream \\) environment
has_filter false
flow_rate
Time (hr) Value (cfm)
24 0.1384
720 0.0692
end_flow_rate
X over _Q 4_ctrl room
Time (hr) Value (s/m*3)
2 7.83E-04
e 3.33E-04
24 1.72B-04
96 1.34E-04
720 1.28E-04
end_X_over_Q_4_ctrl_room
X_over_Q 4_site_boundary
Time (hr) Value (s/m*3)
720 1l.81e-4
end_X_over_Q 4_site_boundary
X_over_Q_ 4_low_population_zone
Time (hr) Value (s/m*3)
8 4.95e-5
24 3.6%e-5
96 1.95e-5
720 7.81e-6
end_X_over_Q 4 low_population_zone
end_junction
junction
junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream Dw
downstream environment
has_filter true
flow_rate
Time (hr) Value (cfm)
24 0.4152
720 0.2076
end flow_rate
filter_efficiency
Time NobleGas ElemIodine Orglodine PartlIodine Solubles Insolubles
720 0 0.427 0.001 0.897 0.897 0.897
end filter_efficiency
frac_4_daughter_resusp
Time NobleGas ElemIodine OorgIodine PartIodine Solubles Insolubles
720 1 0 0 0 0 0
end_frac_4_daughter_resusp
X_over Q 4_ctrl_room
Time thr) Value (s/m*3)
2 7.83E-04
8 3.33E-04
24 1.72E-04
96 1.34E-04
720 1.28E-04
end_X_over_Q _4_ctrl_room
X_over_Q 4_site_boundary
Time (hr) Value (s/m*3)
720 1.8le-4
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end_X_over Q_4_site_boundary
X_over_Q_4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.69e-5
96 1.95e-5

720 7.8le-6
end_X over Q_4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream W
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0.541

24 0.04

720 0.02

ENERGY Appendix A I
NORTHWEST STARDOSE “INPUT.DAT”
Paople -Vision-8Baolutions FILES Calculation No. NE-02-04-05
Prepared by / Date: Aﬂ-f 1’2|l5‘{ Verified by/Date: 22 / 2250 Revision No. 0
downstream 1ocat1&\) AIR_SPACE
upstream DW
downstream RB
has_filter false
flow_rate
Time (hr) Value (cfm)
0.333 0
24 0.69¢6
720 0.348
end_flow_rate
end_junction
junction
junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream WW
downstream RB
has_filter false
flow_rate
Time (hr) value (cfm)
0.333 0
24 0.5
720 0.25
end_flow rate
end_junction
junction
junction_type AIR_JUNCTION
downstream location AIR_SPACE
upstream DwW
downstream environment
has_filter false
flow_rate
Time (hn) Value (cfm)
0.333 0.752
24 0.056
720 0.028
end_flow rate
X_over_Q 4_ctrl room
Time (hr) Value (s/m*3)
2 0.00029
g 0.0002225
24 0.0000899
96 0.00007615
720 0.0000656
end_X_over_ QO 4 ctrl room
X_over_Q 4_site_boundary
Time {hr) Value (s/m*3)
720 1.8le-4
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Appendix A
STARDOSE “INPUT.DAT”
FILES

Cont'd on page
A-47

Page No.
A-46

Calculation No. NE-02-04-05

Prepared by / Date: %4 ' ')Iu o4

Verified by/Date: > - f 2.25-02

Revision No. 0

end_flow rate
x_over_Q_4_ctrl_room
Time {hr) Value
2 0.00029

e 0.0002225

24 0.0000899

96 0.00007615
720 0.0000656
end X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.8le-4
end_X_over_ Q 4_site_boundary
X_over_Q_4_low_population_zone
Time (hr) Value (s/m*3)
8 4.95e-5

24 3.69e-5

96 1.95e-5

720 7.81le-6

(s/m*3)

end_junction

junction
junction_type
downstream location
upstream
downstream
has_filter
flow_rate
Time (hr)
0.25 0

720 0.268
end_flow_rate
filter_efficiency
Time NobleGas
720 0.5 0 0
end_filter_efficiency
end_junction

Value (cfm)

ElemIodine

junction
junction_type
downstream location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 5000
end_flow_rate
filter efficiency

Time NobleGas ElemIodine
0.333 0 0 0 0
720 0 0.98 0.98 0.98
end_filter_efficiency
frac_4_daughter_resusp

Time NobleGas . ElemIodine
720 1 1 0 0
end_frac_4_daughter_resusp
X_over_Q 4_ctrl_room
Time (hr) Value
0.333 2.90E-04

2 1.47E-04

8 1.08E-04

24 4.25E-05

96 3.61E-05

720 3.10E-05
end_X_over_Q_4_ctrl_room
X_over_Q 4 31te boundary

Time (hr) value (s/m*3)
720 1.81e-4

Value (cfm)

(s/m*3)

end_X_over_Q_4_low_population_zone

AIR_JUNCTION
AIR_SPACE

SP
RB
true

Orglodine PartIodine Solubles

0.99999 0 0

AIR_JUNCTION
AIR_SPACE

RB
environment
true

Orglodine Partlodine Solubles
0 0

0.98 0.98

Orglodine PartIodine Solubles

0 0

Insolubles

Insolubles

Insolubles
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ENERGY Appendix A :?4978 No. gznst'd on page

NORTHWEST | STARDOSE “INPUT.DAT”

People- Vision-Bolutions FILES Calculation No. NE-02-04-05

Prepared by / Date:A(‘v 1 ,2!'6’( Verified byDate: 127,/ 5.5 .- Y Revision No. 0
2 :

end_X_over_Q 4_sil\e/boundary
X_over_Q 4_low population_zone

Time thr) Value (s/m*3)
8 4.95e-~5
24 3.69e~5
96 1.95e-5

720 7.81e-6
end_X over_Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE

upstream environment
downstream Control_Room
has_filter true
flow_rate

Time {hr) Value (cfm)

720 900

end flow_rate

filter_efficiency )

Time NobleGas Elemlodine Orglodine Partlodine Solubles Insolubles
720 0 0.95 0.95 0.99 0.99 0.99

end_filter efficiency

frac_4_daughter_resusp

Time NobleGas ElemIodine OrgIodine Partlodine Solubles Insolubles
720 1 1 0 0 0 0

end_frac_4_daughter_resusp

end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE

upstream Control_Room
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

720 950

end_flow rate
X_over Q 4_ctrl _room

Time (hr) Value (s/m*3)
720 0

end_X_over_Q 4_ctrl_room

X _over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 0

end_X_over_Q 4_site_boundary
X_over_Q 4_low population_zone
Time (hr) value (s/m*3)
720 0

end_X_over_Q 4_low_population_zone
end_junction

environment
breathing_rate_sb

Time (hr) vValue (cms)
8 0.00035

720 0.0

end_breathing rate_sb
breathing rate_lpz

Time (hr) Value (cms)
8 0.00035
24 0.00018

720 0.00023
end_breathing rate_lpz
end_environment

Control Room Unfiltered Inleakage Case, Max Intake, One CREF Failed:
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People-Vision-Bolutions FILES

NORTHWAEST | STARDOSE “INPUT.DAT”

Page No. Cont'd on page
A48 A-49

Calculation No. NE-02-04-05

Revision No. 0

edit_time
end_edit_time
participating_isotopes

Kr83m Kr85m Kr8e5s Kr87 KrB88 Kr89
Xel3lm Xel33m Xel33 Xel3d5m Xel3S Xel3? Xel38

I1310rg I131Elem I131part
I1320rg I132Elem Il32prart
I1330rg I133Elem I133pPart
I1340rg I134Elenm Il34pPart
11350rg I135Elem I135part

Rb86 Csl34 Csl36 Cs137

Sb127 Sb129 Tel27m Tel27 Tel29m Tel29 Tel3lm Tell2
Bal37m Bal39 Bal40

Mo99 T¢c99m Rul03 Rul05S Rul06 Rh105

Y90 Y91 Y92 Y93 2r9s 2r97 Nb9S

Lal4o Lal4l Lal42 Prl43 Nd147 Am241 Cm242 Ccm244
Celql Celd3 Cel4q Np239 Pu238 Pu239 Pu240 Pu241
Sr89 Sr90 Sr9l Sr92

end_participating_isotopes

core
thermal power 3556
elemental_iodine_frac 0.0485
organic_iodine_frac 0.0015
particulate_iodine_frac 0.95

release_frac

to_control_volume DW

Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp
0.033 © 0 0 0 0 0 0 0
0.533 0.1 0.1 0.1 0 0 0 0 0

720 (1} ] (4} 0 4] 0 4] [
end_to_control_volume

to_control_volume SP

Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0 0 0 0 0 0 0 0
0.533 0 0.2 0 0 0 0 0 0
2.033 0O 0.334 0 0 0 0 0 0
720 o 0 0 0 0 0 0 0
end_to_control_volume

end release_frac

end core

control volume

obj_type 0BJ_CV

name Dw

air_volume 2.0054e+005
water_volume Y

surface_area 1

has_recirc_filter false

removal rate_to_surface

Time NobleGas ElemIodine Orglodine Partlodine
0.25 0.00 0.001 0.00 0.001 0.001 0.001

2.44 0.00 6.20 0.00 6.20 6.20 6.20

24.00 0.00 0.62 0.00 0.62 0.62 0.62

720.0 0.00 0.00 0.00 0.00 0.00 0.00
end_removal_rate_to_surface
frac_4_daughter_resusp_from_surface

Time NobleGas ElemIodine Orglodine PartIodine

720 1 0 0 0 0 0
end_frac_4_daughter_resusp_from_surface
end_control_volume

control_volume

obj_type OBJ_CV
name wWW
air_volume 1.442e+005
water_volume 1.373e+005

Prepared by / Daff\gw by lﬂvllb‘l Verified by/Date: 54% 2. 2';,0/

0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.25 3.5 3.75 4.0 8.0

0
0

2.033 0.633 0.167 0.133 0.033 0.0133 0.00167 0.00033 0.00013 0.0133

0

o000

Solubles

Solubles

24.0 48.0 96.0 240.0 720.0

Insolubles

Insolubles
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STARDOSE “INPUT.DAT”
FILES

Cont'd on page
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Page No.
A-49

Calculation No. NE-02-04-05

breathing_rate

junction_type

Time {hr) vValue (cms)

720 0.00035

end_breathing_rate

occupancy_factor

Time (hr) Value (frac)

24 1

96 0.6

720 0.4

end_occupancy_factor

end_control_volume

junction

junction_type AIR_JUNCTION
downstream location AIR_SPACE
upstream CORE
downstream DwW
has_filter false
flow_rate

Time (hr) Value (cfm)

720 1

end_flow_rate

end_junction

junction

AIR_JUNCTION

downstream_location AIR_SPACE
upstream CORE
downstream sp

Prepared by / Date: \§ & , ,o Verified by/Date: Revision No. 0
pared by / Date: \§ &v Flat{of Date: o7,/ 2 25 >¥

surface_area 0 4 ’

has_recirc_filter false

removal_rate_to_waterpool

Time NobleGas Elemlodine Orglodine Partlodine Solubles Insolubles
720 0 0 0 0 0 0

end_removal_rate_to_waterpool

frac_4_daughter_resusp_from water

Time NobleGas ElemlIodine Orglodine PartIodine Solubles Insolubles
720 0 0 0 0 0 0

end_frac_4_daughter_resusp_from water

decontamination_factor

Time NobleGas ElemIodine OrgIodine PartIodine Solubles Insolubles
720 1 1 1 1 1 1

end_decontamination_factor

end_control_volume

control_volume

obj_type OBJ_CV

name RB

air_volume 5000

water_ volume 0

surface_area 0

has_recirc_filter false

end_control_volume

control_volume

obj_type OBJ_CV

name SP

air_volume 1.373e+005

water_volume 0

surface_area 0

has_recirc_filter false

end_control_volume

control_volume

obj_type OBJ_CR

name Control_Room

air_volume 2.14e+005

water_volume 0

surface_area 0

has_recirc_filter false
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STARDOSE “INPUT.DAT”
FILES

Page No.
A-50

Cont'd on page
A-51

Calculation No. NE-02-04-05

Prepared by / Datezr\ﬁ‘h 7’2!!0‘(

Verified by/Date:

Revision No.

0

has_filter

flow_rate \
Time (hr) Value
720 1
end flow_rate
end_junction

(cfm)

junction
junction_type
downstream location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 0

720 1.442e5
end_flow_rate
end_junction

(cfm)

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 0

720 1.442e5
end_flow_rate
end_junction

(cfm)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time thr)
24 0.1384
720 0.0692
end_flow_rate
X_over_Q 4_ctrl_room
Time {hr) Value
2 4.70e-3

8 2.00e-3

24 1.03e-3

96 8.01le-4

720 7.69e-4
end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.8le-4

end_X over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Value {cfm)

(s/m*3)

Time (hr) Value {(s/m*3)
8 4,95e-5
24 3.69e-5
96 1.95e-5
720 7.8le-6

end_X_over Q_4_low_population_zone
end_junction

junction
junction_type

s 2.25-0F

false

AIR_JUNCTION
WATER_POOL

DW
Ww
false

AIR_JUNCTION
AIR_SPACE

Ww
Dw
false

AIR_JUNCTION
AIR_SPACE

DW
environment
false

AIR_JUNCTION

downstream_location AIR_SPACE
upstream DW
downstream environment
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ENERGY Appendix A B P
NORTHWEST STARDOSE “INPUT.DAT”
People-: Vision-Bolutions FILES Calculation No. NE-02-04-05
Ao I ] i : . Revision No. 0

Prepared by / Dateg(« 7|24 | Verified by/Date: »%)/ 2280 ;/

has_filter \/ true

flow_rate

Time (hr) Value (cfm)

24 0.4152

720 0.2076

end_flow_rate

filter_efficiency

Time NobleGas Elemlodine Orglodine PartlIodine Solubles Insolubles

720 0 0.427 0.001 0.897 0.897 0.897

end_filter efficiency

frac_4_daughter_resusp

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles

720 1 0 0 0 0 0

end_frac_4_daughter_resusp
X_over_Q 4_ctrl room

Time thr) Value (s/m*3)
2 4.70e-3
8 2.00e-3
24 1.03e-3
96 8.01le-4

720 7.69e-4

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1l.8le-4

end_X_over_Q 4_site_boundary
X _over_Q 4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.6%e-5
96 1.95e-5

720 7.8le-6
end_X_over_Q 4_low_population_zone
end_junction

junction
junction_type

AIR_JUNCTION

downstream_location AIR_SPACE
upstream DW
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0

24 0.6€96

720 0.348

end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value (cfm)
0.333

24

720
end_flow_rate
end_junction

[~ =N -]

.5
.25

junction
junction_type

AIR_JUNCTION
AIR_SPACE

wWW
RB
false

AIR_JUNCTION

downstream_location AIR_SPACE

upstream Dw
downstream environment
has_filter false
flow_rate
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Page No.
A-52

Calculation No. NE-02-04-05

Prepared by / DateAf | Iz'l"“’

Verified by/Date: Z 4// 2.2 'Y ‘07/
{

Revision No. 0

Time (hr) vVa (cfm)
0.333 0.752

24 0.056

720 0.028
end_flow_rate
X_over Q 4_ctrl_room

Time (hr) Value (s/m*3)
2 7.02E-4

8 3.19E-4

24 1.30E-4

96 1.05E-4

720 9.00E-5

end_X_over _Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.81le-4

end_X_over Q_4_site_boundary
X_over_Q 4 low_population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.69e-5
96 1.95e-5
720 7.8le-6

end_X_over_Q 4_low population_zone
end_junction

junction

junction_type
downstream_location

upstream

downstream
has_filter

flow_rate

Time (hr) Value (cfm)
0.333 0.541
24 0.04
720 0.02

end_flow_rate
X_over Q 4_ctrl room

end_X over_Q 4_ctrl_room
X_over_Q 4_site_boundary
Time (hr) Value
720 1l.8le-4

end_junction

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time {hr)
0.25 0

720 0.268
end_flow_rate

Value {cfm)

Time (hr) Value {s/m*3)
2 7.02E-4
8 3.19E-4
24 1.30E~-4
96 1.05E-4
720 9.00E-5

(s/m*3)

end_X over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Time (hr) Value {s/m*3)
8 4.95e-5
24 3.69%e-5
96 1.95e-5
720 7.8le-6

AIR_JUNCTION
AIR_SPACE
Ww
environment
false

end_X over_Q 4_low_population_zone

AIR_JUNCTION
AIR_SPACE
34
RB
true
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Calculation No. NE-02-04-05

Prepared by / Date:AQw 1‘1!, o

Revision No.

0

filter_efficiency
Time NobleGas
720 0.5 0 0
end filter efficiency
end_junction

ElemIodine

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 5000
end_flow_rate
filter_efficiency

Time NobleGas ElemIodine
0.333 0 0 0 0
720 0 0.98 0.98 0.98
end_filter efficiency :
frac_4_daughter_resusp
Time NobleGas ElemIodine
720 1 1 0 0
end_frac_4_daughter_resusp
X_over_Q 4_ctrl_room
Time (hr) Value
0.333 7.02E-4

2 6.95E-4

8 3.36E-4

24 1.28E-4

96 9.72E-5

720 7.69E-5
end_X _over_Q_4_ctrl_room
X_over_Q 4 _site_boundary

Time (hr) Value (s/m*3)

720 1.8le-4

end_X_over_Q 4_site_boundary
X_over _Q 4_low_population_zone
Time (hr) Value (s/m*3)

8 4.95e-5

24 3.69e-5

96 1.95e-5

720 7.8le-6

end_X_over_Q 4_low_population_zone
end_junction

Value (cfm)

{s/m*3)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 S0
end_flow_rate
end_junction

Value (cfm)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 950
end flow_rate
X_over_Q 4_ctrl_room

Value ({cfm)

Verified by/Date: & / 2.28 oY

Orglodine PartIodine Solubles

0.99999 0 0

AIR_JUNCTION
AIR_SPACE

RB
environment
true

Orglodine PartIodine Solubles
0 0

0.98 0.98

Orglodine Partlodine Solubles

0 0

AIR_JUNCTION
AIR_SPACE

environment
Control_Room
false

AIR_JUNCTION
AIR_SPACE

Control_Room
environment
false

Insolubles

Insolubles

Insolubles

25291 R1
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Prepared by / Date'r\../.-i-u 7‘2(,6‘( Verified by/Date: 7{?’? oy Revision No. 0
Time {hr) vaNyg  (s/m*3)
720 0

end_X_over_Q 4_ctrl_room

X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)

720 0

end_X_ over_Q 4_site_boundary

X _over_Q 4_low_population_zone
Time (hr) Value (s/m*3)

720 0

end X_over_Q 4_low_population_zone
end_junction

environment
breathing_rate_sb

Time (hr) Value (cms)
8 0.0003S

720 0.0
end_breathing_rate_sb
breathing_rate_lpz

Time (hr) value (cms)
8 0.00035
24 0.00018

720 0.00023
end_breathing rate_lpz
end_environment

25291 R1
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Page No.
B-1

Cont'd on page
B2

Calculation No. NE-02-04-05

: a l 21fo i : Revision No. 0

Prepared by / Date A\( 7 4 Verified by/Date 2, / 5. 285-82

n_isotopes 76 N/ n_isotope_groups 11 {

Kr83m N_Gas NONE  NONE 3.57E+03  1.04E-04 0 1.49E-05 0 0 0 ©O0 0 O 0 0 O 0

Kr85m N_Gas NONE  NONE 7.35E403  4.39E-05 0 2.778=02 0 O0 0.05 O0 0.22 0 0 0 O O

Kr85 N_Gas NONE  NONE 4.11E402  2.04E-09 0 4.40E-04 O O 0.05 0 0.22 ©0 0 0 O O

Kr87 N_Gas NONE  NONE 1.34E404  1.52E-04 0 1.52E-01 0 0 0.3 0 1.48 0 O 0 0 0O

Kr88 N Gas NONE  NONE 1.90E+04  6.88E-05 0 3.778-01 ©0 ©0 0.08 0 0.3 0 0 0 0 0O

Kr89 N Gas NONE  NONE 2.20E+04  3.63E-03 0 3.238-01 ©0 0 0.35 0 1.5 0 0 0 0 0

Xel3lm N_Gas NONE  NONE 2.79E402  6.68E-07 0 1.498-03 0 ©0 0.02 0 0.04 0 O O O 0O

Xe133m N _Gas NONE  NONE 1.66E+03  3.49E-06 0 S.0703 0 0 0.03 0 0.13 0 0 0 0 0

Xe133 N _Gas 1I133Part NONE 5.43E+04 1.526-06 0 5.77E-03 0 0 0.01 O 0.04 0 O 0 0 O

Xel35m N Gas NONE  NONE 1.11E+04  7.40E-04 0 7.556-02 0 ©0 0.02 0 0.09 0 0 0 0 O

Xe135 N _Gas Il3SPart NONE 1.31E+04 2.09E-05 O 4.40E-02 0 O 0.06 O ©0.26 O 0 O O O

Xel37 N _Gas NONE  NONE 4.65E404  2.96E-03 0 3.03-02 0 O 0.46 0 2 0 0 0 0 O

Xe138 N _Gas NONE  NONE 3.59E+04  6.80E-04 0 1.998-01 0 O 0.15 0 0.65 0 0 O 0 O

11310rgOrg_ 1 NONE  NONE 2.79E+04  9.96E-07 1.08E+06 6.73E-02 0 O 0.03 3.298404 0.13 0 0 0 0 O
11320rg0Org_ 1 NONE  NONE 3.94E404  8.27E-05 6.44E+03 4.148-01 O O 0.11 3.81E+02 0.48 0 O O 0 O
I1330rgOrg_1 NONE  NONE 5.44E+04  9.22E-06 1.80E+05 1.098-01 ©0 O 0.09 S.85E+03 0,39 ©O0 O 0 0 0
11340rgOrg_I NONE  NONE 6.03E+04  2.23E-04 1.07E403 4.81E-01 O O ©0.14 1.31E402 O0.61 0 0 0 0 0
11350rgOrg_I NONE  NONE 5.03E+04  2.86E-05 3.13E+04 3.07E-01 O O 0.08 1.23E403 0.35 ©O0 0 O 0 O

I131Elem Elm I Tel3lm NONE 2.79E+04 9.96E-07 1.08E+06 6.73E-02 O O 0.03 3,29E404 0.13 0 0 O 0 O
I132Elem Elm I Tel32 NONE 3.94E+04 8.27E-05 6.44E+03 4.14E-01 O 0 0.11 3.81E+02 0.48 0 0 O 0 O
I133Elem Elm_I NONE NONE 5.44E+04 9.22E-06 1.80E+05 1.09E-01 O O 0.09 5.85E403 0.39 0 0 O O O
1134Elem Elm I NONE NONE 6.03E+04 2.23E-04 1.07E403 4.81E-01 0 O 0.14 1.,31E402 0.61 0 O 0 O O
1135Elem Elm I NONE NONE 5.03E+04 2.86E-05 3.13E+04 3.07E-01 O O 0.08 1.23E403 0.35 0 0 O O O
I131Part Prt_I NONE NONE 2.79E+04 9.96E-07 1.08E+06 6.73E-02 O O 0.03 3.29E+04 0.13 0 O O O O
1132Part Prt_ I NONE NONE 3.94E+04 8.27E-05  6.44E+03 4.14E-01 O O 0.11 3.81E+02 0.48 0 O O 0 O
I133Part Prt_I NONE Xe133 5.44E+04 9.22E-06 1.80E+05 1.09E-01 © O 0.09 5.85E403 0.39 0 0 0 0 O
I134Part Prt_I  NONE NONE 6.03E+04 2.23E-04 1.07E403 4.81E-01 0 O 0.14 1,31E402 0.61 0 0 0 0O O
I135Part Prt_I NONE Xel35 5.03E+04 2.86E-05 3.13E+04 3.07E-01 O O 0.08 1.23E+03 0.35 O 0 0 0 O
Rb86  CsGrp NONE  NONE 4.47E401  4.29E-07 4.92E403 1.78E-02 O O O 6.62E+03 O O O O O O

Cs134 CsGrp NONE  NONE 6.27E403  9.55E-09 4.11E+04 2.80E-01 O O O 4.63E404 0 0 O 0 O O

Cs136 CsGrp NONE  NONE 1.39E403  6.16E-07 6.40E+03 3.92E-01 O O O 7.338403 0 O O O O O

Cs137 CsGrp NONE  Bal3m 5.05E403  7.30E-10 2.93E404 1,01E-01 O O O 3.,19E404 0 0 0 O O O

Sb127 TeGrp NONE  Tel2? 3.31E+03  2.07E-06 2.28E402 1.,238-01 O O O 6.038403 0 0 O 0 0 O

Sb129 TeGrp NONE  Tel29 9.48E403  4.42E-05 3.60E4+01 2.64E-01 O 0 O 6.44E402 O O O O 0 O

Tel27m TeGrp NONE  NONE 4.66E402  7.64E-08 3.57E+02 5.44E-04 O O O 2.156404 O O O O O O

Tel27 TeGrp Sbl27 NONE 3.31E+03  2.06E-05 6.81E400 B8.958-04 O O O 3.18E402 O 0 O O O O

Tel29m TeGrp NONE  NONE 1.39E403  2.36E-07 5.78E402 1.23E-02 0 O O 2.40E404 0 0 O O O O

Tel29 TeGrp Sbl29 NONE 8.90E+03  1.57E-04 1.88E400 1.02E-02 O O O 7.738401 O 0 0 O O O

Tel3lm TeGrp NONE  I131Elem  4.20E403  6.42E-06 1.36E405 2.76E-01 O O O 6.50E403 O 0 O O O O

Tel32 TeGrp NONE  1132Elem  3.99E404  2.51E-06 2.32E405 3.81E-02 O O O 9.44E403 0 0 0 0 O O

Bal37m BaGrp Cs137 NONE 3.01E+03  4.53E-03 0 0 0 0 0 0 0 0 0 0O 0 O

Bal39 BaGrp NONE  NONE 4.72E+04  1.39E-04 8.88E+00 8.038-03 O 0 0 1.72E+02 0 O O O O O

Bal40 BaGrp NONE  Lal40 4.58E404  6.27E-07 9.47E+02 3.17E-02 O O 0 3.748403 0 0 O O O O

Mo99  NMtls NONE  Tc99m 4.90E+04  2.87E-06. 5.62E+01 2.69E-02 O O O 3.96E403 0 0 0O O O O

Tc99m NMtls Mo99  NONE 4.34E404  3.18E-05 1.85E402 2.186-02 0 O O 3.26E401 6 0 0 0 O O

Rul03 NMtls NONE  NONE 4.70E+04  2.03E-07 9.51E+02 8.33E-02 O O O B.96E+03 0 0 O O0 O O

Rul05 NMtls NONE  Rh105 3.46E404  4.22E-05 1.54E401 1.41E-01 O O O 4.556402 0 0 O 0 O O

Ru106 NMtls NONE  NONE 2.04E404  2.20E-08 6.36E+03 3.85-02 O 0 0 4.77E405 0O 0 0O O O O

Rh105 NMtls Rul05 NONE 3.27E+404  5.40E-06 1.07E+01 1.38e-02 O O 0 9.55E402 0 0 0 0 O O
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Cont'd on page
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Calculation No. NE-02-04-05

. 4 ! i : - Revision No. 0

Prepared by / Date: I 4 7,7,1 o4 Verified by/Date: f Z / >. 250
\W 2

Y90 LaGrp Sr9  NONE 2.04E+03  2.99E-06 1.91E400 7.03E-04 O O O 8.44E403 O 0 O O O O
Y91 LaGrp Sr91  NONE 2.73E+04  1.38E-07 3.158401 9.62E-04 O O O 4.88E404 O O O O 0 O
Y92 LaGrp Sr92  NONE 2.90E+04  5.35E-05 3.89400 4.81E-02 O 0 O 7.81E+02 O O O O O O
Y93 LaGrp NONE  NONE 3.56E+04  1.91E-05 3.43E+00 1.78E-02 0 0 O 2.,15E403 O 0 O O O O
Zr95  LaGrp NONE  Nb95 4.27E+04  1.27E-07 5.33E403 1.33E-01 O 0 O 2.36E404 O 0O O O O O
z2r97  LaGrp NONE  NONE 4.33E404  1.13E-05 8.57E+01 1.64E-01 O O O 4.338403 0 0 O 0 0 O
Nb9S  LaGrp 2r95  NONE 4.27E+04  2.29E-07 1.32E4+03 1.38E-01 0 O 0 5,81E+403 @ 0 0 O O O
Lald40 LaGrp Bald40 NONE 4,71E+04 4.77E-06 2.54E+402 4.33E-01 0 0 0 4.85E+03 0 0 0 0 0 0
Laldl LaGrp NONE  Celdl 4.36E404  4.94E-05 3.48E401 8.84E-03 O O O B8.44E402 O O O O 0 O
Lald42 LaGrp NONE  NONE 4.17E+404  1.26E-04 3.23E401 5.338-01 0 O O 2.53E+02 0 0 0 0 O O
Pr143 LaGrp Cel43 NONE 3,78E+04  5.85E-07 6.22E-06 7.77E-05 O 0 O B8.10E403 0 O O 0 O O
Nd147 LaGrp NONE  NONE 1.71E+04  7.10E-07 6.73E+01 2.29E-02 O O O 6.85E403 0 O 0O 0 O O
Am241 LaGrp NONE  NONE 7.67E+00  4.80E-11 5.92E403 3.03E-03 O O O 4.44E+08 0 0 O 0 O O
Cm242 LaGrp NONE  NONE 1.74E+03  4.94E-08 3.48E403 2.11E-05 O 0 O 1.73E407 O0 0 O O 0 O
Cm244 LaGrp NONE  NONE 1.41E402  1.25E-09 3.74E403 1.82E-05 O O O 2.488408 O O O O O O
Celd4l CeGrp Lal4l NONE 4.43E+04 2.51E-07 9.44E+01 1.27E-02 0 0 0 8.95E+03 0 0 0 0 0 0
Celd43 CeGrp NONE  Prld3 4.01E+04  6.03E-06 2.31E401 4.778-02 O O O 3.3984+03 0 O O 0 0 O
Cel44 CeGrp NONE  NONE 3.25E404  2.77E-08 1.08E403 1.03E-02 O O O 3,748405 O 0 0O O O O
Np239 CeGrp NONE  NONE 7.01E405  3.44E-06 2.82E401 2.85E-02 O O O 2.51E403 0O O 0 0 0 O
Pu238 CeGrp NONE  NONE 9.56E+01  2.40E-10 1.43E403 1.81E-05 O O O 2.88E408 0 0 O O O O
Pu239 CeGrp NONE  NONE 1.89E+01  9.00E-13 1.398403 1.57E-05 O O O 3.08E+08 O 0 O O O O
Pu240 CeGrp NONE  NONE 3.11E401  3.30E-12 1.398403 1.76E-05 O 0 O 3.08E+08 O 0 0 O 0 ©
Pu241 CeGrp NONE  NONE 8.85E403  1.67E-09 3.39E401 2.68E-07 O O O 4.96E+06 O 0 O O 0 O
Sr89  SrGrp NONE  NONE 2.02E+04  1.59E-07 2.95E401 2.86E-04 O O O 4.14E404 O 0 O 0 O O
$r90  SrGrp NONE Y90 3.34E+403  8.00E-10 9.958402 2.79E-05 O O O 1.30E406 O 0 O O © O
Sr91  SrGrp NONE Y91 2.59E+04  2.01E-05 3.67E+01 1.82E-01 O O O 1.68E403 O 0 0O O O O
Sr92  SrGrp NONE Y92 3.01E+04  7.29E-05 1.45E401 2.51E-01 O O O 8.07E+02 O O O O O O

25204-R4
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Page No.
C-1

Cont'd on page
C-2

Calculation No. NE-02-04-05

Prepared by / Dat%ﬁh 1 ,ulo 4

Verified by/Date: BL) 9-28-0Y

Revision No. 0

Control Room\Ejltered Intake Case, Min Intake, 2 Trains CREF Indefinitely:

Control_Room

Total dose:
Noble gas
Org iodine
Elem iodine
Part iodine
Cesium
Tellurium
Barium
Noble metal
Lanthanides
Cerium
Strontinum

environment

EAB dose:
LPZ dose:

Noble gas
Org iodine
Elem iodine
Part iodine
Cesium
Tellurium
Barium
Noble metal
Lanthanides
Cerium
Strontinum

STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology,

thyroid

4.08E+000
0.00E+000
8.60E-001
2.23E+000
9.42E-001
8.91E-003
3.30E-002
6.08E-005
3.28E-005
$.11E-006
2.08E-006
6.78E~006

thyroid
6.15E+001
2.48E+001

thyrd_eab
0.00E+000
3.62E+000
8.51E+000
4.73E+001
4.46E-001
1.62E+000
2.94E-003
1.58E~003
2.14E-004
1.01E-004
3.40E-004

wbody

3.03E-001
2.93E-001
3.23E-005
9.65E-003
1.04E-004
9.30E-006
2.34E-006
3.30E-007
2.73E-007
3.59E-007
1.17E-007
1.40E-006

wbody
1.58E+001
2.74E+000

wbody_eab
1.48E+001
2.12E-002
8.68E-001
1.47E-001
8.86E-003
2.41E-003
3.22E-004
2.73E-004
1.93E-004
1.10E-004
1.71E-003

Tue Jun 29 16:53:53 2004

skin

5.59E+000
5.54E+000
2.72E-004
4.77E~002
7.39E-004
0.00E+000
0.00E+000
0.00E+000
0.00E+000
0.00E+000
0.00E+000
0.00E+000

skin
2.02E+001
2.74E+000

skin_eab

1.99E+001
9.98E-003
2.40E-001
5.17E-002
0.00E+000
0.00E+000
0.00E+000
0.00E+000
0.00E+000
0.00E+000
0.00E+000

CEDE
1.78E-001
0.00E+000
2.65E-002
9.62E-002
2.94E-002
9.92E-003
1.59E-003
2.42E-004
1.84E-003
1.02E-003
3.55E-003
7.38E-003
CEDE
3.12E+000
1.11E+000
CEDE_eab thyrd_lpz
0.00E+000 0.00E+000
1.13e-001 3.47E+000
2.73E-001 7.77E+000
1.48E+000 1.30E+001
4.96E-001 1.23E-001
7.82E-002 4.48E-001
1.18E-002 8.14E-004
8.87E-002 4.37E-004
4.81E-002 5.99E-005
1.71E-001 2.80E-005
3.55E-001 9.41E-005
Inc.

wbody_lpz
2.61E+000
3.50E-003
9.07E-002
4.02E-002
2.40E-003
6.56E-004
8.70E-005
7.39E-005
4.62E-005
2.98E-005
4.68E-004

skin_lpz

2.70E+000
1.59E-003
2.54E-002
1.41E-002
0.00E+000
0.00E+000
0.00E+000
0.00E+000
0.00E+000
0.00E+000
0.00E+000

CEDE_lpz

0.00E+000
1.07E-001
2.48E-001
4.09E-001
1.37e-001
2.16E-002
3.27e-003
2.46E-002
1.34E-002
4.74E-002
9.84E-002

2&"04 24

(oA AR
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NORTHWEST FROM STARDOSE

peoplg ‘Vision - Bolutions “RES ULTS .OUT” F"_ES Calculation No. NE-02-04-05

. ; . Revision No. 0
Prepared by / Date./\{h | l?-llo‘( Verified by/Date: 3L / -0~ 07/

Control Room\Uhfiltered Inleakage Case, Min Intake, 2 Trains CREF Indefinitely:

Control_Room

thyroid wbody skin CEDE
Total dose: 5.20E+001 1.06E-001 1.87E+000 2.62E+000

Noble gas 0.00E+000 9.99E-002 1.84E+000 0.00E+000
Org iodine 7.52E+000 2.B7E-004 2.41E-003 2.31E-001
Elem iodine 5.83E+000 1.19E-003 6.97E-003 1.83E-001
Part iodine 3.69E+001 4.03E-003 2.87E-002 1.1SE+000
Cesium 3.45E-001 3.60E-004 O0.00E+000 3.84E-001
Tellurium 1.40E+000 9.99E-005 O.00E+000 6.77E-002
Barium 2.59E-003 1.40E-005 O.00E+000 1.03E-002
Noble metal 1.40E-003 1.16E-005 O.00E+000 7.83E-002
Lanthanides 2.16E-004 1.51E-005 O0.00E+000 4.33E-002
Cerium 8.85E-005 4.96E-006 O0.00E+000 1.S1E-001
Strontinum 2.88E-004 6.02E-005 O0.00E+000 3.14E-001
environment
thyroid wbody skin CEDE

EAB dose: 6.15E+001 1.58E+001 2.02E+001 3.12E+000
LPZ dose: 2,.48E+001 2.74E+000 2.74E+000 1.11E+000

thyrd_eab wbody eab skin_eab CEDE_eab thyrd_lpz wbody_lpz skin_lpz CEDE_lpz

Noble gas 0.00E+000 1.4BE+001 1.99E+001 0.00E+000 0.00E+000 2.6l1E+000 2.70E+000 0.00E+000
Org iodine 3.62E+000 2.12E-002 9.98E-003 1.13E-001 3.47E+000 3.50E-003 1.59E-003 1.07E-001
Elem iodine 8.51E+000 8.68E-001 2.40E-001 2.73E-001 7.77E+000 9.07E-002 2.54E-002 2.48E-001
Part iodine 4.73E+001 1.47E-001 5.17E-002 1.48E+000 1.30E+001 4.02E-002 1.41E-002 4.09E-001
Cesium 4.46E-001 8.B6E-003 0.00E+000 4.96E-001 1.23E-001 2.40E-003 O0.00E+000 1.37E-001
Tellurium 1.62E+000 2.41E-003 0.00E+000 7.82E-002 4.4BE-001 6.56E-004 0.00E+000 2.16E-002
Barium 2.94E-003 3.22E-004 0.00E+000 1.18E-002 8.14E-004 8.70E-005 O0.00E+000 3.27E-003
Noble metal 1.58E-003 2.73E-004 0.00E+000 8.87E-002 4.37E-004 7.39E-005 O0.00E+000 2.46E-002
Lanthanides 2.14E-004 1.93E-004 0.00E+000 4.81E-002 5.99E-005 4.62E-005 0.00E+000 1.34E-002
Cerium 1.01E-004 1.10E-004 0.00E+000 1.71E-001 2.80E-005 2.9BE-005 O0.00E+000 4.74E-002
Strontinum  3.40E-004 1.71E-003 0.00E+000 3.55E-001 9.41E-005 4.6BE-004 O0.00E+000 9.84E-002

STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology, Inc.
Tue Jun 29 16:44:53 2004
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» APPENDIX C S P
ENERGY EXCERPTS eogeNo. [ Rotd onpage

NORTHWEST FROM STARDOSE

Peaople-Vision-8Solutions “RESULTS.OUT” FILES Calculation No. NE-02-04-05

Prepared by / Date:A(lm ’)"ulb‘l Verified by/Date: /4 Y D.25-0Y Revision No. Y

Control Room Kiltered Intake Case, Min Intake, Normal CREF:

Control_Room

thyroid wbody skin CEDE
Total dose: 4.76E+000 3.34E-001 6.43E+000 2,07E-001
Noble gas 0.00E+000 3.22E-001 6.37E4000 0.00E+000

Org iodine 1.18E+4000 3.89E-005 3.36E-004 3.64E-002
Elem iodine 2.54E+000 1.20E-002 5.91E-002 1.12E-001
Part iodine 9,.89E-001 1.06E-004 7.58E-004 3.09E-002
Cesium 9.39E-003 9.80E-006 O0.00E+000 1.05E-002
Tellurium 3.50E-002 2.44E-006 O0.00E+000 1.69E-003
Barium 6.47E-005 3.50E-007 0.00E+000 2.58E-004
Noble metal 3.S50E~-005 2.87E-007 O0.00E+000 1.96E-003

Lanthanides 5.60E-006 4.22E-007 0.00E+000 1.09E-003
Cerium 2.21E-006 1.23E-007 O.O00E+000 3.78E-003
Strontinum  7.18E-006 1.43E-006 O0.00E+000 7.87E-003

environment

thyroid wbody skin CEDE
EAB dose: 6.15E+001 1.58E+4001 2.02E+001 3.12E+000
LPZ dose: 2.48E+001 2.74E+000 2.74E+000 1.11E+000

thyrd_eab wbody_eab skin_eab CEDE_eab thyrd_lpz wbody lpz skin_lpz CEDE_lpz

Noble gas 0.00E+000 1.48E+001 1.99E4001 O0.00E+000 O0.00E+000 2.61E+000 2.70E+000 0.00E+000
Org iodine 3.62E+000 2.12E-002 9.98E-003 1.13E-001 3.47E+000 3.50E-003 1.59E-003 1.07E-001
Elem iodine 8.51E+000 8.68E-001 2.40E-001 2.73e-001 7.77E+000 9.07E-002 2.54E-002 2.48E-001
Part iodine 4.73E+001 1.47E-001 5.17E-002 1.48E+000 1.30E+001 4.02E-002 1.41E-002 4.09E-001
Cesium 4.46E-001 8.86E-003 O0.0CE+000 4.96E-001 1.23E-001 2.40E-003 0.00E+000 1.37E-001
Tellurium 1.62E+000 2.41E-003 0.00E+000 7.82E-002 4.48E-001 6.56E-004 0.00E+000 2.16E-002
Barium 2.94E-003 3.22E-004 O0.00E+000 1.18E-002 8.14E-004 8.70E-005 O.COE+000 3.27E-003
Noble metal 1.58E-003 2.73E-004 O0.00E+000 B8.87E-002 4.37E-004 7.39E-005 O0.00E+000 2.46E-002
Lanthanides 2.14E-004 1.93E-004 0.00E+000 4.81E-002 5.99E-005 4.62E-005 0.00E+000 1.34E-002
Cerium 1.01E-004 1.10E-004 O0.00E+000 1.71E-001 2.80E-005 2.98BE-005 O0.00E+000 4.74E-002
Strontinum 3.40E-004 1.71E-003 ©0.00E+000 3.55E-001 9.41E-005 4.68E-004 0.00E+000 9.84E-002

STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology, Inc.
Tue Jun 29 04:51:16 2004
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APPENDIX C Page No. | Contd
ENERGY EXCERPTS cd . |cs o
NORTHWEST FROM STARDOSE P———
People *Vision-8olutions “RESULTS.OUT” FILES alculation No.
Prepared bleate:)\fla ‘le.llw Verified by/Date: /gf/ 0.28-0 ),/ Revision No. 0

Control Room Unifiltered Inleakage Case, Min Intake, Normal CREF:

Control_ Room

thyroid wbody skin CEDE
Total dose: 5.49E+001 1.10E-001 1.99E+000 2.76E+000
Noble gas 0.00E+000 1.04E-001 1.95E+000 0.0CE+000
Org iodine 8.15E+000 3.03E-004 2.56E-003 2.51E-001
Elem iodine 6.18E+000 1.17E-003 6.93E-003 1.94E-001
Part iodine 3.87E+001 4.11E-003 2.94E-002 1.21E+000
Cesium 3.63E-001 3.78E-004 0.00E+000 4.04E-001
Tellurium 1.48E+000 1.04E-004 0.00E+000 7.14E-002
Barium 2.74E-003 1.48E-005 0.00E+000 1.09E-002
Noble metal 1.48E-003 1.22E-005 0.00E+000 8.29E-002
Lanthanides 2.35E-004 1.75E-005 0.00E+000 4.60E-002
Cerium 9.36E-005 5.22E-006 O0.00E+000 1.60E-001
Strontinum  3.04E-004 6.13E-005 O0.00E+000 3.32E-001
environment

thyroid wbody skin CEDE
EAB dose: 6.15E4001 1.S5BE+001 2.02E+001 3.12E+000
LPZ dose: 2.48E+001 2.74E+000 2.74E+000 1.11E+000

thyrd eab wbody_eab skin_eab CEDE_eab  thyrd_ lpz wbody_lpz skin_lpz CEDE_lpz
Noble gas 0.00E+000 1.48E+001 1.99E+001 O0.00E+000 O0.00E+000 2.61E+000 2.70E+000 0.00E+000
Org iodine 3.62E+000 2.12E-002 9.98E-003 1.13E-001 3.47E+000 3.50E-003 1,59E-003 1.07E-001
Elem iodine 8.51E+000 B8.68E-001 2.40E-001 2.73E-001 7.77E+000 9.07E-002 2.54E~002 2.48E-001
Part iodine 4.73E+001 1.47E-001 5.17E-002 1.48E+000 1.30E+001 4.02E-002 1.41E~002 4.09E-001
Cesium 4.46E-001 8.86E-003 O0.00E+000 4.96E-001 1.23E-001 2.40E-003 O0.00E+000 1.37E-001
Tellurium 1.62E+000 2.41E-003 0.00E+000 7.82E-002 4.4BE-001 6.56E-004 0.00E+000 2.16E-002
Barium 2.94E-003 3.22E-004 0.00E+000 1.18E-002 B8.14E-004 8.70E-005 O0.00E+000 3.27E-003
Noble metal 1.58E-003 2.73E-004 0.00E+000 8.B7E-002 4.37E-004 7.39E-005 O0.00E+000 2.46E-002
Lanthanides 2.14E-004 1.93E-004 O0.00E+000 4.81E-002 5,99E-005 4.62E-005 0.00E+000 1.34E-002
Cerium 1.01E-004 1.10E-004 O0.00E+000 1.71E-001 2.80E-005 2.98E-005 0.00E+000 4.74E-002
Strontinum  3.40E-004 1.71E-003 0.00E+000 3.55E-001 9.41E-005 4.68E-004 0.00E+000 9.84E-002

STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology, Inc.
Tue Jun 29 04:54:52 2004
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APPENDIX C e Toore
ENERGY EXCERPTS ot | e onpage

NORTHWEST FROM STARDOSE

Peaple-Vision:8olutions “RESULTS.OUT” FILES Calculation No. NE-02-04-05

Prepared by / Date:)\(,k 7[ 74'04 Verified by/Date: _z,7, / 5.20-0 ;/ Revision No. 0

Control Room Eitered Intake Case, Min Intake, One CREF Failed:

Control_Room

thyroid wbody skin CEDE
Total dose: 5.22E+000 3.37E-001 6.S0E+000 2.28E-001
Noble gas 0.00E+000 3.26E-001 6.44E+000 0.00E+000
Org iodine 1.27e4000 4.42E-005 3.BOE-004 3.90E-002
Elem iodine 2.58E+000 1.11E-002 5.50E-002 1.11E-001
Part iodine 1.30E+000 1.25E-004 9.18E-004 4.07E-002
Cesium 1.25e-002 1.30E-005 O0.00E+000 1.39E-002
Tellurium 4,79E-002 3.24E-006 O0.00E+000 2.31E-003
Barium 8.92E-005 4.79E-007 0.00E+000 3.55E-004

Noble metal 4.84E-005 3.85E-007 O0.00E+000 2.71E-003
Lanthanides 8.06E-006 6.70E-007 O0.00E+000 1.51E-003
Cerium 3.05E-006 1.69E-007 O0.00E+000 5.23E-003
Strontinum 9.79E-006 1.79E-006 0.00E+000 1.09E-002

environment

thyroid wbody skin CEDE
EAB dose: 6.15E+001 1.S8E+001 2.02E+001 3.12E+000
LPZ dose: 2.48E+001 2.74E+4000 2.74E+000 1.11E+000

thyrd_eab wbody_eab skin_eab CEDE_eab  thyrd_lpz wbody_lpz skin_lpz CEDE_lpz

Noble gas 0.00E+000 1.48BE+001 1.99E+001 0.00E+000 O0.00E+000 2.61E+000 2.70E+000 O.O0E+000
Org iodine 3.62E+000 2.12E-002 9.98E-003 1.13E-001 3.47E+000 3.50E-003 1.59E-003 1.07E-001
Elem iodine 8.51E+000 8.6BE-001 2.40E-001 2.73E-001 7.77E+000 9.07E-002 2.54E-002 2.48E-001
Part iodine 4.73E+001 1.47E-001 5.17E-002 1.48E+000 1.30E+001 4.02E-002 1.41E-002 4.09E-001
Cesium 4.46E-001 8.86E-003 0.00E+000 4.97E-001 1.23E-001 2.40E-003 0.00E+000 1.37E-001
Tellurium 1.62E+000 2.41E-003 0.00E+000 7.8B2E-002 4.4BE-001 6.56E-004 O0.00E+000 2.16E-002
Barium 2.94E-003 3.22E-004 O0.00E+000 1.18E-002 B8.14E-004 B8.70E-005 0.00E+000 3.27E-003
Noble metal 1.58E-003 2.73E-004 O0.00E+000 8.8B7E-002 4.37E-004 7.39E-005 0.00E+000 2.46E-002
Lanthanides 2.14E-004 1.93E-004 O0.00E+000 4.B1E-002 5.99E-005 4.62E-005 0.00E+000 1.34E-002
Cerium 1.01E-004 1.10E-004 O0.00E+000 1.71E-001 2.80E-005 2.98E-005 O0.00E+000 4.74E-002
Strontinum 3.40E-004 1.71E-003 O0.00E+000 3.S5E-001 9.41E-005 4.68E-004 0.00E+000 9.84E-002

STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology, Inc.
Mon Jun 28 23:01:10 2004
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APPENDIX C oo oo
ENERGY EXCERPTS oo [ ggraonpage

NORTHWEST FROM STARDOSE

paople Vision -Bolutions “RESULTS-OUT” FILES Calculation No. NE-02-04-05

) . . Revision No. 0
Prepared by / Date./\{,.\ 7]2(]0‘{ Verified by/Date: ! 7z ]7 _2C- 0?/ evision No

Control Room Uffiltered Inleakage Case, Min Intake, One CREF Failed:

Control_Room

thyroid wbody skin CEDE
Total dose: S5.50E+001 9.88E-002 1.84E+000 2.7BE+000
Noble gas 0.00E+000 9.31E-002 1.81E+000 0.00E+000
Org iodine 7.94E+4000 2.79E-004 2.39E-003 2.44E-001
Elem iodine 6.16E+000 1.13E-003 6.70E~003 1.93E-001
Part iodine 3.90E+001 3.73E-003 2.74E-002 1.22E+000

Cesium 3.71E-001 3.87E-004 O0.00E+000 4.13E-001
Tellurium 1.49E4000 1.01E-004 0.00E+000 7.18E-002
Barium 2.77E-003 1.49E-005 0.00E+000 1.10E-002

Noble metal 1.50E-003 1.20E-005 0.00E+000 8.42E-002
Lanthanides 2,50E-004 2.07E-005 O0.00E+000 4.70E-002
Cerium 9.46E-005 5.24E-006 0.00E+000 1.62E-001
Strontinum  3.04E-004 5.58E-005 0.00E+000 3.37E-001

environment

thyroid wbody skin CEDE
EAB dose: 6.15E+001 1.58E+001 2.02E+001 3.12E+000
LPZ dose: 2.48E+001 2.74E+000 2.74E+000 1.11E+000

thyrd_eab wbody_eab skin_eab CEDE_eab  thyrd_lpz wbody_lpz skin_lpz CEDE lpz

Noble gas 0.00E+000 1.48E+001 1.99E+001 0.00E+000 O0.00E+000 2.61E+000 2.70E+000 O.00E+000
Org iodine 3.62E+000 2.12E-002 9.98E-003 1.13E-001 3.47E+000 3.50E-003 1.59E-003 1.07E-001
Elem iodine 8.51E+000 8.68E-001 2.40E-001 2.73E-001 7.77E+000 9.07E-002 2.54E-002 2.48E-001
Part iodine 4.73E+001 1.47E-001 5.17E-002 1.48E+000 1.30E+001 4.02E-002 1.41E-002 4.09E-001
Cesium 4.46E-001 8.86E-003 O0.00E+000 4.97E-001 1.23E-001 2.40E-003 0.00E+000 1.37E-001
Tellurium 1.62E+000 2.41E-003 0.00E+000 7.82E-002 4.48E-001 6.56E-004 0.00E+000 2.16E-002
Barium 2.94E-003 3.22eE-004 0.00E+000 1.1BE-002 8.14E-004 8.70E-005 O0.00E+000 3.27E-003
Noble metal 1.58E-003 2.73E-004 0.00E+000 8.8B7E-002 4.37E-004 7.39E-005 O0.00E+000 2.46E-002
Lanthanides 2.14E-004 1.93E-004 0.00E+000 4.81E-002 5.99E-005 4.62E-005 O0.00E+000 1.34E-002
Cerium 1.01E-004 1.10E-004 0.00E+000 1.71E-001 2.80E-005 2.98E-005 O0.00E+000 4.74E-002
Strontinum 3.40E-004 1.71E-003 0.00E+000 3.55E-001 9.41E-005 4.68E-004 0.00E+000 9.84E-002

STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology, Inc.
Mon Jun 28 22:50:13 2004
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— APPENDIX C o Teom
ENERGY EXCERPTS e No. | Koprdonpage

NORTHWEST FROM STARDOSE

peop'a Vision - 8olutions “RESULTS.OUT" FILES Calculation No. NE-02-04-05

Prepared bleatw&- ? lz:[oq Verified bylDate:  _r.2,7 . 9,245y Revision No. 0

Control Room\Ejitered Intake Case, Max Intake, One CREF Failed:

Control_Room

thyroid wbody skin CEDE
Total dose: 4.92E+000 3.29E-001 6.28E+000 2.15E-001
Noble gas 0.00E+000 3.18E-001 6.22E+000 O.00E+000
Org iodine 1.16E+000 4.12E-005 3.52E-004 3.57E-002
Elem iodine 2.S50E+000 1.08E-002 5.33E-002 1.08E-001
Part iodine 1.21E+000 1.20E-004 8.72E-004 3,77E-002
Cesium 1.15e-002 1.20E-005 O0.00E+000 1.28E-002
Tellurium 4.39E-002 3.01E-006 O.00E+000 2.12E-003
Barium 8.16E-005 4.38E-007 O0.00E+000 3.24E-004
Noble metal 4.41E-005 3.55E-007 O0.00E+000 2.4BE-003
Lanthanides 7.23E-006 5.78E-007 O0.00E+000 1.38E-003
Cerium 2.79E-006 1.55E-007 O0.00E+000 4.77E-003
Strontinum B.98E-006 1.69E-006 O0.00E+000 9.91E-003
environment
thyroid wbody skin CEDE

EAB dose: 6.15E+001 1.58E+001 2.02E+001 3.12E+000
LPZ dose: 2.48E+001 2.74E+000 2.74E+000 1.11E+000

thyrd_eab wbody_eab skin_eab CEDE_eab thyrd_lpz wbody_lpz skin_lpz CEDE_lpz

Noble gas 0.00E+000 1.48E+001 1.99E+001 0.00E+000 O0.00E+000 2.61E+000 2.70E+000 0.00E+000
Org iodine 3.62E+000 2.12E-002 9.98E-003 1.13E-001 3.47E+000 3.50E-003 1.59E-003 1.07E-001
Elem iodine B8.51E+000 8.68E-001 2.40E-001 2.73E-001 7.77E+000 9.07E-002 2,54E-002 2.48E-001
Part iodine 4.73E+4001 1.47E-001 5.17E-002 1.48E+000 1.30E+001 4.02E-002 1.41E-002 4.09E-001
Cesium 4.46E-001 8.86E-003 O0.00E+000 4.97E-001 1.23E-001 2.40E-003 0.00E+000 1.37E-001
Tellurium 1.62E+000 2.41E-003 0.00E+000 7.82E-002 4.48E-001 6.56E-004 0.00E+000 2.16E-002
Barium 2.94E-003 3.22E-004 0.00E+000 1.18E-002 8.14E-004 8.70E-005 O0.00E+000 3.27E-003
Noble metal 1.58E-003 2.73E-004 0.00E+000 8.87E-002 4.37E-004 7.39E-005 0.00E+000 2.46E-002
Lanthanides 2.14E-004 1.93E-004 0.00E+000 4.81E-002 5.99E-005 4.62E-005 0.00E+000 1.34E-002
Cerium 1.01E-004 1.10E-004 O0.00E+000 1.71E-001 2.80E-005 2.98E-005 O.00E+000 4.74E-002
Strontinum 3.40E-004 1.71E-003 0.00E+000 3.55E-001 9.41E-005 4.68E-004 0.00E+000 9.84E-002

STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology, Inc.
Tue Jun 29 05:42:22 2004
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People-Vislon:-8olutions

“RESULTS.OUT” FILES

APPENDIX C core o, conta
ENERGY EXCERPTS ce o oA P
NORTHWEST FROM STARDOSE

Calculation No. NE-02-04-05

Prepared by / DateA{ Ao 7]1«1]0‘1 ‘

Verified by/Date: LLy -25-0 Y

Revision No. 0

Control Room\Uhfiltered Inleakage Case, Max Intake, One CREF Failed:

Control_Room

thyroid wbody skin CEDE
Total dose: 4,9S5E+001 9.17E-002 1.69E+000 2.S50E+000
Noble gas 0.00E+000 B8.64E-002 1.65E+000 0.00E+000
Org iodine 7.14E+4000 2.56E-004 2.1BE-003 2.20E-001
Elem iodine 5.54E+000 1.04E-003 6.17E-003 1.74E-001
Part iodine 3.51E+001 3.47E-003 2.53E-002 1.10E+000
Cesium 3.32E-001 3.47E-004 O0.00E+000 3.70E-001
Tellurium 1.34E+000 9.18E-00S O0.00E+000 6.46E-002
Barium 2.4BE-003 1.34E-005 0.00E+000 9.87E-003
Noble metal 1.34E-003 1.08E-005 0.00E+000 7.54E-002
Lanthanides 2.20E-004 1.75E-005 0.00E+000 4.20E-002
Cerium 8.49E-005 4.72E-006 O0.00E+000 1.45E-001
Strontinum 2.74E-004 5.19E-005 0.00E+000 3.02E-001
environment

thyroid wbody skin CEDE
EAB dose: 6.15E+001 1.58E+001 2.02E+001 3.12E+000
LPZ dose: 2.48E+001 2.74E+000 2.74E+000 1.11E+000

thyrd_eab wbody_eab skin_eab CEDE_eab thyrd_lpz wbody lpz skin_lpz CEDE_lpz
Noble gas 0.00E+000 1.48E+001 1.99E+001 O0.00E+000 O0.00E+000 2.61E+000 2.70E+000 0.00E+000
Org iodine 3.62E+000 2.12E-002 9.98E-003 1.13E-001 3.47E+000 3.50E-003 1.59E-003 1.07E-001
Elem iodine 8.51E+000 8.68E-001 2.40E-001 2.73E-001 7.77E+000 9.07E-002 2.54E-002 2.48E-001
Part iodine 4.73E+001 1.47E-001 S5.17E-002 1.48E+000 1.30E+001 4.02E-002 1.41E-002 4.09E-001
Cesium 4,46E-001 B8.86E-003 0.00E+000 4.97E-001 1.23E-001 2.40E-003 0.00E+000 1.37E-001
Tellurium 1.62E4+000 2.41E-003 O0.00E+000 7.82E-002 4.4BE-001 6.56E-004 O0.00E+000 2.16E-002
Barium 2.94E-003 3.22E-004 O0.00E+000 1.18E-002 8.14E-004 B8.70E-005 O0.00E+000 3.27E-003
Noble metal 1.58E-003 2.73E-004 O0.00E+000 8.B7E-002 4.37E-004 7.39E-005 0.00E+000 2.46E-002
Lanthanides 2.14E-004 1.93E-004 O0.00E+000 4.Bl1E-002 5.99E-005 4.62E-005 0.00E+000 1.34E-002
Cerium 1.01E-004 1.10E-004 O.00E+000 1.71E-001 2,.80E-005 2.98E-005 O0.00E+000 4.74E-002
Strontinum 3.40E-004 1.71E-003 0.00E+000 3.S5E-001 9.41E-005 4.68E-004 0.00E+000 9.84E-002
STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology, Inc.

Tue Jun 29 05:30:16 2004
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Page No.
D-1

Cont'd on page
E-1

Calculation No. NE-02-04-05

. . . Revision No. 0
Prepared by / DateA{l—» 17 ’2! lﬂ’( Verified by/Date: /{[)/7 .25 -0y
Hour CEDE WB TEDE Hour 2-hr delta
0.25 0.286 0.038 0.324
0.5 0.577 0.094 0.671
0.75 0.776 0.176 0.952
1 1.05 0.341 1.391
1.25 1.35 0.571 1.921
15 1.65 0.855 2.505
1.75 1.85 1.19 3.14
2 2.26 1.56 3.82 0 3.82
225 2.42 1.88 4.3 0.25 3.976
25 2.49 2.17 4.66 0.5 3.989
2.75 255 2.44 4.99 0.75 4.038
3 2.59 27 5.29 1 3.899
3.25 2.64 294 5.58 1.25 3.659
35 2.68 3.17 5.85 1.5 3.345
3.75 2.72 3.39 6.11 1.75 2.97
4 2.76 3.6 6.36 2 2.54
Breakdown
CEDE WwWB TEDE
0.75 2.55 2.44 4.99
2.75 0.776 0.176 0.952
2 hr delta 1.774 2.264 4.038
Columbia EAB Dose
4.5 - _
1
M= Y
3.5
3 N
g 25 \
o _
@ 2
1.5
1
0.5
0 —_—

0.5

1

1.5

Start of 2-Hr Interval - Hrs
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Peopla-Vlslon- Solutions REMOVAL AT T = 2.44 HOURS Calculation No. NE-02-04-05

: i . Revision No. 0
Prepared by / Date.Af LY 7’2{’6‘{ Verified by/Date: P L4 ,/ 2.2 }/ evision No

Y

edit time 2.440000

Dw

air_space water_pool surface recirc thyroid wbody skin CEDE
Cs137 5.09E+004 0.00E+000 4.39E+006 0.00E+000 0.00E+000 0.00E+000 0.00E+000 0.00E+000
WW

air_space water_poocl surface recirc thyroid wbody skin CEDE
Cs137 3.88E+004 0.00E+000 0.00E+000 0.00E+000 O0.00E+000 O0.00E+000 O0.0CE+000 0.00E+000

Total Cs137 in DW and WW at t = 2.44 hours = 8.97E4 Ci
Total Csl137 released = 5.05E3 Ci/MWt x 3556 MWt x 0.25 = 4.49E6 Ci

Fraction remaining at 2.44 hours = 8.97E4/4.49E6 = 0.02

Z529TRT
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v,

The RADTRAD computer code (main body Reference §) was used to perform a check calculation for the minimum flow
case, a single failure of one CREF train to start (single train operation). Note that due to known code imperfections or
due to the fact that RADTRAD is less flexible than STARDOSE, it was necessary to adapt the plant model to that specific
code to be able to perform runs equivalent to those performed with STARDOSE.

Multiple-Pathways-to-Environment Issue

Each release pathway to the environment was treated separately and control room and offsite doses were added up in the
end. Note that for each of these single leakage pathway runs, the other releases were not removed, but diverted to a
“dummy” volume instead of the environment, so that the remaining activity in each of the control volumes was correctly
evaluated.

There is one set of X/Qs for each of these pathways, and in RADTRAD the control room X/Qs are linked to the control
room volume, not to the release pathway, as it is the case in STARDOSE. This means that to use different sets of X/Qs,
different runs are needed.

ESF Release

As explained in the main body of the calculation, ESF leakage is treated in STARDOSE by putting twice as much iodine
activity (but iodine only) in the suppression pool as in the drywell, and filtering out all the particulate form so that the
iodine release into the reactor building amounts to 10% of the initial iodine inventory, but only gaseous iodine (elemental
and organic).

Unfortunately, it is not possible to do so in RADTRAD. Indeed, the only way to model a release from the core into a
control volume is to direct a fraction of an entire core inventory file to that specific volume. Moreover, the code accepts
only one inventory file at a time. One option would have been to have doubled the initial core inventory and to have
directed 50% of it to the drywell and 50% of it to the suppression pool. However, this option would have put noble gases
in the suppression pool contro! volume in addition to the iodine and other particle isotopes. While the latter isotopes can
be filtered out when modeling the leakage to the reactor building, noble gases cannot be removed. Therefore, this option
was abandoned, as it would have tripled the noble gas inventory in the problem. (Note that some noble gases are actually
produced, resulting from decay of iodine isotopes in the suppression pool, but there should not be any noble gases in the
suppression pool at the outset.)

Consequently, a specific nuclide inventory file (named COLUMBIAESF.NIF) was prepared. It includes iodine isotopes
(with inventory doubled to reach the 10% release level) and all other isotopes to respect the parent-daughter relationships
of the original file (but with inventories set to zero). Two additional RADTRAD runs were then performed with this
specific “ESF” inventory released to the suppression pool and leaking into the RB so as to take into account its impact on
offsite and control room doses. Two runs were necessary because while there was only one release pathway to be
accounted for (SGTS release through the stack), there were still two control room X/Q sets to be used (one filtered and
one unfiltered).

Depaosition in the Intact Steam Lines

The easiest way to model aerosol and iodine deposition in the three intact steam lines would have been to use the
Brockmann and Bixler models “as is”, that is to say using the “pipe” feature built in RADTRAD. However, it was desired

92491 K1
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to use well-mixed flow rather than plug flow, and we chose to model steam line deposition as filters with efficiencies
calculated as previously explained in the main body of the calculation.

Edit Time Issue

In order to retrieve accurate dose results, it appeared essential to request a high number of time edits when preparing the
RADTRAD input files, especially in the first few hours into the event. Several test runs for the failed steam line release
pathway (biggest contributor to the control room dose) were performed using different set of requested edit times in the
first four hours into the event (during which most of the changes in input parameters take place) and the differences in
dose results appeared significant (several percent).

Since the RADTRAD output file size is not too big (except when requesting detailed information in control volumes), the
choice was made to use one edit time every 0.05 hour in the first four hours of the analysis.

Edit Time Frequency chosen for the RADTRAD runs:

Table F-1 - RADTRAD Edit Times

Time Frame Elapsed Time Between
Edits
0—4hr 0.05 hr
4—-8hr 0.5 hr
8§—24hr 1 hr
24 —48 hr 2hr
48 — 720 hr 24 hr

Dose Conversion Factors

60 isotopes are used in RADTRAD instead of 66 in STARDOSE (see Assumption 1 of the calculation main body). For
example, the following eight isotopes are included in the STARDOSE Libfilel.txt file but not in the equivalent
RADTRAD nuclide information file: Kr83m, Kr89, Xel31m, Xel33m, Xel35m, Xel137, Xel38, and Bal37m. Two
insignificant Cobalt isotopes are included in the RADTRAD input but not in STARDOSE: Co58 and Co60. However, as
the core inventory for Columbia did not show these two cobalt isotopes, their inventories were set to zero in the
RADTRAD nuclide information file (COLUMBIA.NIF). As for the 58 others, their inventories were set according to the
Design Input section of the main body of the calculation.

The Dose Conversion Factor file used in the RADTRAD calculation is base on the Federal Guide Reports 11 and 12
(FGR11&12.INP). Further discussion on this matter is provided in the Results section.

Calculation

To complete the check calculation, RADTRAD was run ten times as follows:

oY1 K1
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Table F-2 - RADTRAD Cases

Run # Dose Contributors Control Room
Inflow
1f Leakage through Failed Steam Line Filtered
lu Leakage through Failed Steam Line Unfiltered
2f Leakage through three Intact Steam Lines Filtered
2u Leakage through three Intact Steam Lines Unfiltered
3f Secondary Containment Bypass Filtered
3u Secondary Containment Bypass Unfiltered
4f Containment Leakage through SGTS Filtered
4u Containment Leakage through SGTS Unfiltered
Sf ESF lodine Release through SGTS Filtered
S5u ESF lodine Release through SGTS Unfiltered

Control Room Dose Calculation:

To obtain the final control room TEDE, one needs to add up the control room TEDEs of all ten single runs.

Offsite Dose Calculation:

Since differences between a filtered run (“f) and an unfiltered run (“u”) are only related to the control room model,

offsite dose results are identical. Consequently, to obtain the offsite dose results one would need to add doses of only five
runs corresponding to five different pathways (e.g. “1 + “2f + “3f” + “4f” + “5f),

Zo29T R
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Matrix of Runs and Input Files:
Table F-3 - RADTRAD Cases
Run | Nuclide Inventory Initial Release Pathways to the Environment CR CR CR
# File Location Failed SL Intact SLs SCN Bypass . SGTS Release X/Q | Inflow | Outflow
of From To From To From To From To Set
Inventory

1f columbia.nif DW DW Enviro DW Dummy | DW&WW Dummy | RB Dummy |TB f |F F+U
lu columbia.nif DW DW Enviro DW Dummy | DW&WW Dummy | RB Dummy |TBu |U F+U
2f columbia.nif DW DW Dummy | DW Enviro DW&WW Dummy | RB Dummy {TBf |F F+U
2u columbia.nif DW DW Dummy | DW Enviro DW&WW Dummy | RB Dummy |TBu |U F+U
3f columbia.nif DW DW Dummy | DW Dummy | DW&WW Enviro RB Dummy {SCN f |F F+U
3u columbia.nif DW DwW Dummy | DW Dummy | DW&WW Enviro RB Dummy |SCN u|U F+U
af columbia.nif DW DW Dummy | DW Dummy | DW&WW | Dummy | RB Enviro SGT f | F F+U
4u columbia.nif DW DW Dummy | DW Dummy | DW&WW Dummy | RB Enviro SGT u | U F+U
5f columbiaesf.nif Sp DW Dummy | DW Dummy | DW&WW Dummy | RB Enviro SGT f | F F+U
Su columbiaesf.nif Sp DW Dummy | DW Dummy | DW&WW | Dummy [RB Enviro SGT u | U F+U

Input and Output files related to these RADTRAD runs are provided at the end of this report as follows:

Appendix F1
Appendix F2
Appendix F3
Appendix F4
Appendix FS
Appendix F6

This appendix provides that Nuclide Information Files (COLUMBIA.NIF & COLUMBIAESF.NIF)

This appendix provides the file detailing the Release Fraction and Timing for Columbia (COLUMBIA.RTF)
This appendix provides the default Dose Conversion Factor file (FGR11&12.INP)

This appendix provides the Columbia .PSF main input files (“1f” through *“5u”)

This appendix provides excerpts from the RADTRAD output files for Columbia

This appendix provides the two-hour EAB dose calculation spreadsheet for the Columbia RADTRAD runs
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Results
Table F-4 - RADTRAD Results
Run # Dose Control 30-d Max 2-h 30-d
Contributor Room CRTEDE | EAB TEDE* | LPZ TEDE**
Inleakage (rem) (rem) (rem)
If Failed SL Filtered 0.12 0.61
Tu Failed SL Unfiltered 1.77
2f Intact SLs Filtered 0.21 0.79
2u Intact SLs Unfiltered 0.82
3f SCN Bypass Filtered 0.03 0.43
3u SCN Bypass ‘Unfiltered 0.19
4f Cont. (SGTS) Filtered 0.09 1.58
4u Cont. (SGTS) Unfiltered 0.05
Sf ESF (SGTS) Filtered 0.03 0.43
Su ESF (SGTS) Unfiltered 0.07
Total All Pathways Both 3.38 4.08 3.83
*See Appendix F6

**Same for both “f” and “u” runs — only one set used

The RADTRAD results for the control room are slightly less than those of STARDOSE (3.38 rem TEDE vs. 3.44 rem
TEDE). However, the difference is only 1.7%, well within the acceptance criterion of 5% from Reference 1 for qualifying
RADTRAD. For the EAB and LPZ doses, the differences (4.08 rem TEDE for RADTRAD vs. 4.04 rem TEDE for
STARDOSE and 3.83 rem TEDE for RADTRAD vs. 3.85 rem TEDE for STARDOSE, respectively) are even less.
Consequently, one can be assured that the RADTRAD check calculation confirms the STARDOSE results.

Conclusion

The dose analysis contained in this report demonstrates that the Columbia Generating Station meets the radiological
criteria described in 10CFR Part 50.67 for the EAB, LPZ and for the control room. The EAB and LPZ doses represent
only a small fraction of their respective dose limits. As for the control room, the conditions imposed by the DBA-LOCA
event would not subject the most exposed operator to a dose in excess of the 5 Rem TEDE limit over a period of 30 days.
Although this calculation does not address gamma “shine” doses from sources outside the control room, Reference 17 and
Attachment 3 of the main calculation show that such doses are negligible.
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COLUMBIA .NIF U

Nuclide Inventory Name:
Normalized Columbia 3556 MWth BWR Core Inventory
Power Level:

0.1000E+01
Nuclides:
60
Nuclide 001:
Co-58
7
0.6117120000E+07
0.5800E+02
0.0000E+00
none 0.0000E+Q0
none 0.0000E+00
none 0.0000E+00
Nuclide 002:
Co-60
7
0.1663401096E+09
0.6000E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0C00E+00
Nuclide 003:
Kr-85
1
0.3382974720E+09
0.8500E+02
0.4110E+03
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 004:
Kr-85m
1
0.1612800000E+05
0.8500E+02
0.7350E+04
Kr-85% 0.2100E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 005:
Kr-87
1
0.4578000000E+04
0.8700E+402
0.1340E+05
Rb-87 0.1000E+01
none 0.0000E+C0
none 0.0000E+00
Nuclide 006:
Kr-88
1
0.1022400000E+05
0.8800E+02
0.1900E+05
Rb-88 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 007:
Rb-86
3
0.1612224000E+07
0.8600E+02
0.4470E+02
none 0.0000E+00
none 0.0000E+00
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none 0.0000E@ t

Nuclide 008:
Sr-89
5
0.4363200000E+07
0.8900E+02
0.2020E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 009:
Sr-90
5
0.9189573120E+09
0.9000E+02
0.3340E+04
Y-90 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 010:
Sr-91
5
0.342000C000E+05
0.9100E+02
0.2590E+05
Y-91m 0.5800E+00
Y-91 0.4200E+00
none 0.0000E+00
Nuclide 011:
Sr-92
5
0.9756000000E+04
0.9200E+02
0.3010E+05
Y-92 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 012:
Y-90
9
0.2304000000E+06
0.9000E+02
0.2040E+04
none 0.0000E+00
none 0.0000E+00
none ©.0000E+00
Nuclide 013:
Y-91
9
0.5055264000E+07
0.9100E+02
0.2730E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 014:
Y-92
9
0.1274400000E+05
0.9200E+02
0.2900E+05S
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 015:
Y-93
9
0.3636000000E+05
0.9300E+02
0.3560E+05
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2r-93 o.1ooos~b}1?
none 0.0000E+Q
none 0.0000E+00
Nuclide 016:
2r-95
9
0.5527872000E+07
0.9500E+02
0.4270E+05
Nb-95m 0.7000E-02
Nb-95 0.9900E+00
none 0.0000E+00
Nuclide 017:
2r-97
9
0.6084000000E+05
0.9700E+02
0.4330E+05
Nb-97m 0.9500E+00
Nb~-97 0.5300E-01
none 0.0000E+00
Nuclide 018:
Nb-95
9
0.3036960000E+07
0.9500E+02
0.4270E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 019:
Mo-99
7
0.2376000000E+06
0.9900E+02
0.4900E+05
Tc-99m 0.8800E+0Q
Tc-99 0.1200E+00
none 0.0000E+00
Nuclide 020:
Tc-99m
7
0.2167200000E+05
0.9900E+02
0.4340E+0S
Tc-99 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 021:
Ru-103
7
0.3393792000E+07
0.1030E+03
0.4700E+05
Rh-103m 0.1000E+01
none 0.0000E+0Q0
none 0.0000E+00
Nuclide 022:
Ru-105
7
0.1598400000E+05
0.1050E+403
0.3460E+05
Rh-105 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 023:
Ru-106
7
0.3181248000E+08

25291 R1



ENERGY
NORTHWEST

People-Vision-8olutions

Appendix F1
Appendix F1 — Columbia
RADTRAD .NIF Files

Page No. Cont'd on page
F1-4

Calculation No. NE-02-04-05

Prepared by / Date:/\{ﬁ—- 7lz| ’oq

Verified by/Date: B2, 22508

Revision No. 0

0.1060E+03  \_J
0.2040E+05S
Rh-106 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 024:
Rh-105
7
0.1272960000E+06
0.1050E+03
0.3270E+05
none 0.0000E+0Q
none 0.0000E+00Q
none 0.0000E+00
Nuclide 025:
Sb-127
4
0.3326400000E+06
0.1270E+03
0.3310E+04
Te-127m 0.1800E+00
Te-127 0.8200E+00
none 0.0000E+00
Ruclide 026:
Sb-129
4
0.1555200000E+05
0.1290E+03
0.9480E+04
Te-129m 0.2200E+00
Te-129 0.7700E+00
none 0.0000E+00
Nuclide 027:
Te-127
4
0.3366000000E+05
0.1270E+03
0.3310E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 028:
Te~-127m
4
0.9417600000E+07
0.1270E+03
0.4660E+03
Te-127 0.9800E+00
none C.0000E+00
none 0.0000E+00
Nuclide 029:
Te-129
4
0.4176000000E+04
0.1290E+03
0.8900E+04
I-129 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 030:
Te-129m
4
0.2903040000E+07
0.1290E+03
0.1390E+04
Te-129 0.6500E+00
I-129 0.3500E+00
none 0.0000E+00
Nuclide 031:
Te-131m
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4
0.1080000000E+06
0.1310E+03
0.4200E+04

Te-131 0.2200E+00
I-131 0.7800E+00
none 0.0000E+00
Nuclide 032:

Te-132

L
0.2815200000E+06
0.1320E+03
0.3990E+05

I-132 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 033:

I-131

2
0.6946560000E+06
0.1310E+03
0.2790E+05

Xe-131m 0.1100E-01
none 0.0000E+00
none 0.0000E+00
Nuclide 034:

I-132

2
0.8280000000E+04
0.1320E+03
0.3940E+05

none 0.0000E+00
none 0.0000E+00
none 0.0000E+Q0
Nuclide 035:

1-133

2
0.7488000000E+05
0.1330E+03
0.5440E+05

Xe-133m 0.290CE-01
Xe-133 0.9700E+00
none 0.0000E+00
Nuclide 036:

1-134

2
0.3156000000E+04
0.1340E+03
0.6030E+05S

none 0.0000E+Q0
none 0.0000E+00
none 0.0000E+00
Nuclide 037:

1-135

2
0.2379600000E+0S
0.1350E+03
0.5030E+05

Xe-135m 0.1S00E+00
Xe-135 0.8S00E+00

none 0.0000E+00
Nuclide 038:
Xe-133
1
0.453168Q0000E+06
0.1330E+03
0.5430E+0S
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
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Nuclide 039:
Xe-135
-1
0.3272400000E+05
0.1350E+03
0.1310E+05
Cs-135 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 040:
Cs-134
3
0.6507177120E+08
0.1340E+03
0.6270E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 041:
Cs-136
3

0.1131840000E+07
0.1360E+03
0.1390E+04
none 0.0000E+QC0
none 0.0000E+00
none 0.0000E+Q0C
Nuclide 042:
Cs-137
3
0.9467280000E+09
0.1370E403
0.5050E+04
Ba-137m 0.9500E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 043:
Ba-139
6
0.4962000000E+04
0.1390E+03
0.4720E+405
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 044:
Ba-140
6
0.1100736000E+0G7
0.1400E+03
0.4580E+05
La-140 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 045:
La-140
9
0.1449792000E+06
0.1400E+03
0.4710E+05
none 0.0000E+00
none ¢.0000E+00
none 0.0000E+00
Nuclide 046:
La-141
9
0.1414800000E+05
0.1410E+03

Verified by/Date: 2 /
/ &
P14 / 225 7/
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Page No. Cont'd on page
F1-7

Calculation No. NE-02-04-05

Prepared by / Date: /\ﬁ"v 2)foq

Revision No. 0

0.4360E+0S (W

Ce-141 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 047:
La-142
9
0.5550000000E+04
0.1420E+03
0.4170E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Ruclide 048:
Ce-141
8
0.2808086400E+07
0.1410E+03
0.4430E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+Q0
Nuclide 049:
Ce-143
8
0.1188000000E+06
0.1430E+03
0.4010E+05
Pr-143 0.1000E401
none 0.0000E+00
none 0.0000E+00
Nuclide 050:
Ce-144
8
0.2456352000E+08
0.1440E+03
0.3250E+0S
Pr-144m 0.1800E-01
Pr-144 0.9800E+00
none 0.0000E+00
Nuclide 051:
Pr-143
9
0.1171584000E+07
0.1430E+403
0.3780E+05
none 0.0000E+Q0
none 0.0000E+00
none 0.0000E+00
Nuclide 052:
Nd-147
9
0.9486720000E+06
0.1470E+03
0.1710E+05
Pm-147 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 053:
Np-239
8
0.2034720000E+06
0.2390E+03
0.7010E+06
Pu~239 0.1000E+01
none 0.0000E+00
none 0.0000E+0Q0
Nuclide 054:
Pu-238

Verified by/Date: 32 Y 7.2 g - D}l
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Calculation No. NE-02-04-05

Prepared by / Date:/\ﬁd—v 1[14 lo4

Verified by/Date: -
-2%-0
2 4‘/ 2-23-0¥

Revision No. 0

8
0.2768863824E+10
0.2380E+03
0.9560E+02
U-234 0.1000E+01
none 0.0000E+00
none 0.0000E+Q0
Nuclide 055:
Pu-239
8
0.7594336440E+12
0.2390E+03
0.1890E+02
U-235 0.1000E+01
none 0.0000E+00Q
none 0.0000E+00
Nuclide 056:
Pu-240
8
0.2062920312E+12
0.2400E+03
0.3110E+02
U-236 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Buclide 057:
Pu-241

-]

0.4544294400E+09
0.2410E+03
0.8850E+04
U-237 0.2400E-04
Am-241 0.1000E+01
none 0.0000E+00
Nuclide 058:
Am-241
9
0.1363919472E+11
0.2410E+03
0.7670E+01
Np-237 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 059:
Cm-242
9
0.1406592000E+08
0.2420E+03
0.1740E+04
Pu-238 G.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 060:
Cm~244
9
0.5715081360E+09
0.2440E+03
0.1410E+03
Pu-240 0.1000E+01
none 0.0000E+00
none 0.0000E+00
End of Nuclear Inventory File

COLUMBIAesf NIF
Nuclide Inventory Name:

Power Level:
0.1000E+01

Normalized Columbia 3556 Mwth BWR Core Inventory
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Page No.
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Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date}X{/—s 'ﬂu’ 0y

Verified by/Date: L2y y. 26> ¥

Revision No.

0

Nuclides: 4\:7
€0
Nuclide 001:
Co-58
7
0.6117120000E+07
0.5800E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.000GE+00
Nuclide 002:
Co-60
7
0.1663401096E+09
0.6000E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 003:
Kr-85
1
0.3382974720E+09
0.8500E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 004:
Kr-85m
1
0.1612800000E+05
0.8500E+02
0.0000E+00
Kr-8S 0.2100E+00
none 0.0000E+0C
none 0.0000E+00
Nuclide 005:
Kr-87
1
0.4578000000E+04
0.8700E+02
0.0000E+00
Rb-87 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 006:
Kr-88
1
0.1022400000E+05
0.8800E+02
0.0000E+00
Rb-88 0.1000E+401
none 0.0000E+00
none 0.0000E+00
Nuclide 007:
Rb-86
3
0.1612224000E+07
0.8600E+02
0.0000E+00
none 0.0000E+0C
none 0.0000E+00
none 0.0000E+00
Nuclide 008:
Sr-89
5
0.4363200000E+07
0.8900E+02

25291 R1
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Page No.
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Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Dati:(\{ﬂ, 1 l 21 ’o 4

Revision No.

0

0.0000E+00 \J
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 009:

Sr-90
5
0.9189573120E+09
0.9000E+02
0.0000E+00
Y-90 0.1000E+01
none 0.0000E+0C
none 0.0000E+00
Nuclide 010:
5r-91
5
0.3420000000E+05
0.9100E+02
0.0000E+00
Y-91m 0.5800E+00
Y-91 0.4200E+00
none 0.0000E+0C
Nuclide 011:
Sr-92
5
0.9756000000E+04
0.9200E+02

0.0000E+00 .
Y-92 0.1000E+01
none 0.0000E+00C
none 0.0000E+C0
Nuclide 012:

Y-90
9
0.2304000000E+06
0.9000E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+Q0
none 0.0000E+00
Nuclide 013:
Y-91
9
0.5055264000E+07
0.9100E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 014:
Y-92
9
0.1274400000E+05
0.9200E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 015:
Y-93
9
0.3636000000E+05
0.9300E+02
0.0000E+00
2r-93 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 016:
Zr-95
9

Verified by/Date: ¢ » // —.25-0Y
(
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NORTHWEST Appendix F1 - Columbia

Paopla -Vision-Solutions RADTRAD .NIF Files Calculation No. NE-02-04-05
Prepared by / Date: )\4’-' ‘)]z lloq Verified by/Date: 2 4 >.28% 0l Revision No. 0
0.5527872000E+07\_J )
0.9500E+02
0. 0000E+00

Nb-95m  0.7000E-02
Nb-95 0.9900E+00
none 0.0000E+00
Nuclide 017:
2r-97
9
0.6084000000E+05
0.9700E+02
0.0000E+00
Nb-97m  0.9500E+00
Rb-97 0.5300E-01
none 0.0000E+00
Nuclide 018:
Nb~95
9
0.3036960000E+07
0.9500E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 019:
Mo-99
7
0.2376000000E+06
0.9900E+02
0.0000E+00
Tc~-99m  0.8800E+00
Tc-99 0.1200E+00
none 0.0000E+00
Nuclide 020:
Tc-99m
7
0.2167200000E+05
0.9900E+02
0.0000E+00
Tc-99 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 021:
Ru-103
7
0.3393792000E+07
0.1030E+03
0.0000E+00
Rh~103m 0©.1000E+01
none 0.0000E+00
none 0.C000E+00
Nuclide 022:
Ru-105
7
0.1598400000E+05S
0.1050E+03
0.0000E+00
Rh-105 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 023:
Ru-106
7
0.3181248000E+08
0.1060E+03
0.0000E+00
Rh-106 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 024:
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NORTHWEST Appendix F1 - Columbia

People- Vision - Solutions RADTRAD .NIF Files Calculation No. NE-02-04-05

) . ) . Revision No. 0
Prepared by / Date: / €A 7 "M’D‘I Verified by/Date: SlS 2.25-0f
{

Rh-105 U
7

0.1272960000E+06
0.1050E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 025:
Sb~127
4
0.3326400000E+06
0.1270E+03
0.0000E+00
Te~127m 0.1800E+00
Te~127 0.8200E+00
none 0.0000E+00
Nuclide 026:
Sb~129
4
0.1555200000E+05
0.1290E+03
0.0000E+00
Te-129m 0.2200E+00
Te-129 0.7700E+00
none 0.0000E+00
Nuclide 027:
Te-127
4
0.3366000000E+05
0.1270E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+0Q0
Nuclide 028:
Te-127m
4
0.9417600000E+07
0.1270E+03
0.0000E+00
Te-127 0.9800E+00
none 0.0000E+00
none G.0000E+00
Nuclide 029:
Te-129
4
0.4176000000E+04
0.1290E+03
0.0000E+00
I-129 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 030:
Te-~129m
4
0.2903040000E+07
0.1290E+03
0.0000E+00C
Te~129 0.6500E+00
I-129 0.3500E+00
none 0.0000E+00
Nuclide 031:
Te-131m
4
0.1080000000E+06
0.1310E+03
G.0000E+00
Te-131 0.2200E+00
1-131 0.7800E+00
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Revision No. 0

Prepared by / Date: /\f/&. ] I‘uloq Verified by/Date: Bes 7250}

none 0.0000E¥LQJ
Nuclide 032:
Te-132
4q
0.2815200000E+06
0.1320E+03
0.0000E+00
1-132 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 033:
1-131
2
0.6946560000E+06
0.1310E+03
0.55B80E+05
Xe-131m 0.1100E-01
none 0.0000E+00
none 0.0000E+00
Nuclide 034:
I-132
2
0.8280000000E+04
0.1320E+03
0.7880E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 035:
1-133
2
0.7488000000E+05
0.1330E+03
0.1088E+06
Xe-133m 0.2900E-01
Xe-133 0.9700E+00
none 0.0000E+00
Nuclide 036:
I-134
2
0.3156000000E+04
0.1340E+403
0.1206E+06
none 0.0000E+00
none 0.0000E+00
none 0.0000E+0C
Nuclide 037:
1-135
2
0.2379600000E+05
0.1350E+03
0.1006E+06
Xe-135m 0.1500E+00
Xe-135 0.8500E+00
none 0.0000E+00
Nuclide 038:
Xe-133
1
0.4531680000E+06
0.1330E+03
0.0000E+0C
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 039:
Xe-135
1
0.3272400000E+05
0.1350E+03
0.0000E+00
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Pre d by / Date: \ i : - Revision No. 0
pared by / Date: § 1~ 1'24]0(-( Verified by/Date: L2yl 2252

Cs-135 0.1000E+0_)
none 0.0000E+00
none 0.0000E+0C
Nuclide 040:
Cs-134
3
0.6507177120E+08
0.1340E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 041:
Cs-136
3

0.1131840000E+07
0.1360E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 042:
Cs-137
3
0.9467280000E+09
0.1370E+03
0.0000E+00
Ba-137m 0.9500E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 043:
Ba-139
6
0.4962000000E+04
0.1390E+03
0.00C0E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 044:
Ba-140
6
0.1100736000E+07
0.1400E+03
0.0000E+00
La-140 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 045:
La-140
9
0.1449792000E+06
0.1400E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 046:
La-141
9
0.1414800000E+05
0.1410E+03
0.0000E+00

Ce-141 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 047:

La-142
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Prepared by / Date: A{/h ’1'74 ' oYy

Revision No. 0

9
0.5550000000E+04
0.1420E+03
0.0000E+00

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 048:

Ce-141

8
0.2808086400E+07
0.1410E+03
0.0000E+00

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 049:

Ce-143

8
0.1188000000E+06
0.1430E+03
0.0000E+00

Pr-143 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 050:

Ce-144

8
0.2456352000E+08
0.1440E+03
0.0000E+00

Pr-144m 0.1800E-01
Pr-144 0.9800E+00
none 0.0000E+00
Nuclide 051:

Pr-143

9
0.1171584000E+07
0.1430E+03
0.0000E+00

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 052:

Nd-147

9
0.9486720000E+06
0.1470E+03
0.0000E+00

Pm-147 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 053:

Np-239

8
0.2034720000E+06
0.2390E+03
0.0000E+00

Pu-239 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 054:

Pu~-238

8
0.2768863824E+10
0.2380E+03
0.0000E+00

U-234 0.1000E+01
none 0.0000E+00
none 0.0000E+00

Verified by/Date: 52, )/ .28 55;
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Revision No. 0

Prepared by / Date: /\fb— -;|1..|oq Verified by/Date: / 74 (}/ o.25-0Y

Nuclide 055: \J
Pu-239
-8
0.7594336440E+12
0.2390E+03
0.0000E+00
U-23% 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 056:
Pu-240
8
0.2062920312E+12
0.2400E+03
0.0000E+00
U-236 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 057:
Pu-241
8

0.4544294400E+09
0.2410E+03
0.0000E+00
U-237 0.2400E-04
Am-241 0.1000E+01
none 0.0000E+00
Nuclide 058:
Am-241
9
0.1363919472E+11
0.2410E+03
0.0000E+00
Np-237 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 059:
Cm~242
9
0.1406592000E+08
0.2420E+03
0.0000E+00
Pu-238 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 060:
Cm-244
9
0.5715081360E+09
0.2440E+03
0.0000E+00
Pu-240 0.1000E+01
none 0.0000E+00
none 0.0000E+00
End of Nuclear Inventory File
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Prepared by / Date:ry,- 1 I"'I '

Revision No.

0

COLUMBIA.RFT \J

Columbia, NUREG-1465
Duration (h):

0.3333E-01 0.5000E+00

Noble Gases:
0.0000E+00
Iodine:
0.0000E+00
Cesium:
0.0000E+00
Tellurium:
0.0000E+00
Strontium:
0.0000E+00
Barium:
0.0000E+00
Ruthenium:
0.0000E+00
Cerium:
0.0000E+00
Lanthanum:
0.0000E+00

0.5000E-01
0.5000E-01
0.5000E-01
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

Release Fraction and Timing Name:

Design Basis Accident

0.1500E+01
0.9500E+00
0.2500E+00
0.2000E+00
0.5000E-01
0.2000E-01
0.2000E-01
0.2500E-02
0.5000E-03

0.2000E-03

Non-Radioactive Aerosols (kg):
0.0000E+00 0.0000E+00 0.0000E+00
End of Release File

Verified by/Date: s o D-230f

0.0000E+00

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

0.0000E+00

25291 R1




ENERGY
NORTHWEST

People:Vision-8olutions

Appendix F3
Columbia RADTRAD
Dose Conversion Factors

Page No. Cont'd on page
F3-1

Calculation No. NE-02-04-05
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Verified by/Date: P / >.28°6Y

Revision No. 0

Fgrl1612.inp \J

GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINRDER
EFFECTIVE
SKIN(FGR)

Co-58 Y
Co-60 Y
Kr-8%
Kr-85m
Kr-87
Kr-88
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
¥Y-90
Y-91
Y-92
Y-93
Zr-95
2xr-97
Nb-95
Mo-99
Tc-99m
Ru-~103
Ru-105
Ru-106
Rh-105
Sb~127
Sb-129
Te-127
Te-12Mm
Te-129
Te-129m
Te-131m
Te-132
I1-131
1-132
I-133
I-134
I-13%
Xe-133
Xe-13%
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239

Including:Y-91m

Including:Nb-97m ,

Including:Rh-103m

Including:Rh-106

Including:Te-129
Including:Te-131

OCOODOOUDUDUDEEELELEEEEEXN KOO KKK KD

Including:Xe-135m

Including:Ba-137m

Including:Pr-144m,

HRKEI DO EODOODOO

FGRDCF 10/24/95 03:24:50 beta-test version 1.10, minor FORTRAN fixes $/4/95
Implicit daughter halflives (m) less than 90 and less than 0.100 of parent
9 ORGANS DEFINED IN THIS FILE:

60 NUCLIDES DEFINED IN THIS FILE:

Including:Nb-97

Including:Pr-144
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Prepared b IDate:A I I i : Revision No. Y
pared by f¢. 7[r1Jeq | Verified by/Date LS 5. 20-08

Pu-240 Y \J ‘
Pu-241 Y
Am-241 W
Cm-242 W
Cn-244 W

CLOUDSHINE GROUND  GROUND  GROUND  INHALED INHALED INGESTION

SHINE BHR SHINE 7DAY SHINE RATE ACUTE  CHRONIC

Co-58
GONADS 4.660E-14 2.867E-11 5.828E-10 9.970E-16-1.000E+00 6.170E~10 1.040E-09
BREAST 5.300E-14 2.737E-11 5.565E-10 9.520E-16-1.000E+00 9.370E-10 1.790E-10
LUNGS 4.640E-14 2.617E-11 5.319E-10 9.100E-16-1.000E+00 1.600E-08 8.530E~11
RED MARR  4.530E-14 2.671E-11 5.430E-10 9.290E-16-1,000E+00 9.230E-10 2.600E-10
BONE SUR  7.410E-14 3.79S5E-11 7.716E-10 1.320E-15-1.000E+00 6.930E-10 1.250E-10
THYROID  4.770E-14 2.720E-11 5.530E-10 9.460E-16-1.000E+00 8.720E-10 6.310E-11
REMAINDER 4.440E-14 2.585E-11 5.255E-10 8.990E-16-1.000E+00 1.890E-09 1.S80E-09
EFFECTIVE 4.760E-14 2.732E-11 5.553E-10 9.500E-16-1.000E+00 2.940E-09 8.090E-10
SKIN(FGR) 5.580E-14 3.276E-11 6.664E-10 1.140E-15-1.000E+00 0.000E+00 0.000E+00
Co-60
GONADS 1.230E-13 7.056E-11 1.480E-09 2.450E-15-1.000E+00 4.760E-09 3.190E-09
BREAST 1.390E-13 6.739E-11 1.413E-09 2.340E-15-1.000E+00 1.B40E-08 1.100E-09
LUNGS 1.240E-13 6.537E-11 1.371E-09 2.270E-15-1.000E+00 3.450E~07 8.770E-10
RED MARR  1.230E-13 6.710E-11 1.407E-09 2.330E-15-1.000E+00 1.720E-08 1.320E-09
BONE SUR 1.780E-13 8.956E-11 1.879E-09 3.110E-15-1.000E+00 1.350E-08 9.390E-10
THYROID  1.270E-13 6.4B0E-11 1.359E-09 2.250E-15-1.000E+00 1.620E-08 7.B880E-10
REMAINDER 1.200E-13 6.508E-11 1.365E-09 2.260E-15-1.000E+00 3.600E-08 4.970E-09
EFFECTIVE 1.260E-13 6.768E-11 1.419E-09 2.350E-15-1.000E+00 5.910E-08 2.770E-09
SKIN(FGR} 1.450E-13 7.948E-11 1.667E-08 2.760E-15-1.000E+00 0.000E+00 O.000E+00
Kr-85
GONADS 1.170E-16 8.121E-14 1.704E-12 2.820E-18-1.000E+00 0.000E+00 0.000E+00
BREAST 1.340E-16 7.891E-14 1.656E-12 2.740E-18-1.000E+00 0.000E+00 0.000E+00
LUNGS 1.140E-16 7.056E-14 1.481E-12 2.450E-18-1.000E+00 0.000E+00 0.000E+00
RED MARR 1.090E-16 6.998E-14 1.469E-12 2.430E-18-1.000E+00 0.000E+00 0.000E+00
BONE SUR  2.200E-16 1.287E-13 2.702E-12 4.470E-18-1.000E+00 0.000E+00 0.000E+00
THYROID  1.180E-16 7.459E-14 1.565E-12 2.590E-18-1.000E+00 0.000E+00 0.000E+00
REMAINDER 1.090E-16 6.941E-14 1.457E-12 2.410E-18-1.000E+00 0.000E+00 0.000E+00
EFFECTIVE 1.190E-16 7.603E-14 1.596E-12 2.640E-18-1.000E+00 0.000E+00 0.000E+00
SKIN(FGR) 1.320E-14 2.304E-11 4.835E-10 8.000E-16-1.000E+00 0.000E+00 0.000E+00
Kr-85m
GONADS 7.310E-15 2.594E-12 3.653E-12 1.570E-16-1.000E+00 0.000E+00 O.000E+00
BREAST 8.410E-15 2.527E-12 3.560E-12 1.530E-16-1.000E+00 0.000E+00 0.000E+00
LUNGS 7.040E-15 2.379E-12 3.351E-12 1,.440E-16-1.000E+00 0.000E+00 O.000E+00
RED MARR  6.430E-15 2,.346E-12 3.304E-12 1.420E-16-1.000E+00 0.000E+00 0.000E+00
BONE SUR 1.880E-14 $.286E-12 7.446E-12 3.200E-16-1.000E+00 0.000E+00 0.000E+00
THYROID  7.330E-15 2.395E-12 3.374E-12 1.450E-16-1.000E+00 0.000E+00 0.000E+00
REMAINDER 6.640E-15 2.313E-12 3.257E-12 1.400E-16-1.000E+00 0.000E+00 0.000E+00
EFFECTIVE 7.480E-15 2.511E-12 3.537E-12 1.520E-16-1.000E+00 0.000E+00 O.0DOE+00
SKIN{FGR) 2.240E-14 2.247E-11 3.164E-11 1.360E-15-1.000E+00 0.000E+00 O.000E+00
Kr-87
GONADS 4.000E-14 4.962E-12 5.026E-12 7,610E-16-1.000E+00 0.000E+00 0.000E+00
BREAST 4.500E-14 4.740E-12 4.802E-12 7.270E-16-1.000E+00 0.000E+00 O.000E+00
LUNGS 4.040E-14 4.603E-12 4.663E-12 7.060E-16-1.000E+00 0.000E+00 0.000E+00
RED MARR  4.000E-14 4.708E-12 4.769E-12 7.220E-16-1.000E+00 0.000E+00 0.000E+00
BONE SUR  6.020E-14 6.514E-12 6.598E-12 9.990E-16-1.000E+00 0.000E+00 0.00DE+00
THYROID  4.130E-14 4.473E-12 4.531E-12 6.860E-16-1.000E+00 0.000E+00 0.000E+00
REMAINDER 3.910E-14 4.590E-12 4.650E-12 7.040E-16-1.000E+00 0.000E+00 0.000E+00
EFFECTIVE 4.120E-14 4.773E-12 4.835E-12 7.320E-16-1.000E+00 0.C00E+00 0.000E+00
SKIN(FGR) 1.370E-13 8.802E-11 8.916E-11 1.350E-14-1.000E+00 0.000E+00 0.000E+00
Kr-68
GONADS 9.900E-14 2.278E-11 2.655E-11 1,B00E-15-1.000E+00 0.000E+00 0.000E+00
BREAST 1.110E-13 2.177E-11 2.537E-11 1.720E-15-1.000E+00 O.000E+00 0.000E+00
LUNGS 1.010E-13 2.139E-11 2.493E-11 1.690E-15-1.000E+00 0.000E+00 0.000E+00
RED MARR  1.000E-13 2.190E-11 2.552E-11 1.730E-15-1,000E+00 0.000E+00 0.000E+00
BONE SUR  1.390E-13 2.886E-11 3.363E-11 2.280E-15-1.000E+00 0.000E+00 0.000E+00
THYROID  1.030E-13 2.012E-11 2.345E-11 1.590E-15-1.000E+00 0.000E+00 0.000E+00
REMAINDER 9.790E-14 2.139E-11 2.493E-11 1.690E-15-1.000E+00 0.000E+00 0.000E+00
EFFECTIVE 1.020E-13 2.202E-11 2.567E-11 1.740E-15-1.000E+00 0.000E+00 0.000E+00
SKIN(FGR) 1.350E-13 5.607E-11 6.534E-11 4.430E-15-1.000E+00 0.000E+00 0.000E+00
Rb-86
GONADS 4.710E-15 2.78BE-12 5.187E-11 9.740E-17-1.000E+00 1.340E-09 2.150E-09
BREAST 5.340E-15 2.662E-12 4.953E-11 9.300E-17-1.000E+00 1.330E-09 2.140E-09
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LUNGS 4.710ENLE 2.553E-12 4.750E-11 8.920E-17-1.000E+00'3.300E-09 2.140E-09
RED MARR  4.640E-15 2.619E-12 4.873E-11 9.150E-17-1.000E+00 2.320E-09 3.720E-09
BONE SUR  7.050E-15 3.635E-12 6.764E-11 1.270E-16-1.000E+00 4.270E-09 6.860E-09
THYROID  4.840E-15 2.599E-12 4.836E-11 9.080E-17-1.000E+00 1.330E-09 2.140E-09
REMAINDER 4.520E-15 2.542E-12 4.729E-11 8.880E-17-1.000E+00 1.3B0E-09 2.330E-09
EFFECTIVE 4.810E-15 2.665E-12 4.958E-11 9.310E-17-1.000E+00 1.790E-09 2.530E-09
SKIN(FGR) 4.850E-14 2.210E-10 4.111E-09 7.720E-15-1.000E+00 0.000E+00 O.000E+00
Sr-8%
GONADS 7.730E-17 7.155E-14 1.436E-12 2.490E-18-1.000E+00 7.950E-12 8.050E-12
BREAST 9.080E-17 7.212E-14 1.447E-12 2.510E-18-1.000E+00 7.960E-12 7.980E-12
LUNGS 7.080E-17 5.689E-14 1.142E-12 1.980E-18-1.000E+00 8.350E-08 7.970E-12
RED MARR  6.390E-17 5.345E-14 1.073E-12 1.860E-18-1.000E+00 1.070E-10 1.080E-10
BONE SUR  1.940E-16 1.560E-13 3.131E-12 5.430E-18-1.000E+00 1.590E-10 1.610E-10
THYROID  7.600E-17 6.063E-14 1.217E-12 2.110E-18-1.000E+00 7.960E-12 7.970E-12
REMAINDER 6.710E-17 5.603E-14 1.124E-12 1.950E-18-1.000E+00 3.970E-09 8.250E-09
EFFECTIVE 7.730E-17 6.523E-14 1.309E-12 2.270E-18-1.000E+00 1.120E-08 2.S00E-09
SKIN{FGR} 3.690E-14 1.914E-10 3.841E-09 6.660E-15-1.000E+00 0.000E+00 0.000E+00
Sr-%0
GONADS 7.780E-18 9.590E-15 2.014E-13 3.330E-19-1.000E+00 2.690E-10 5.040E-11
BREAST 9.490E-18 1.008E-14 2.116E-13 3.500E-19-1.000E+00 2.690E-10 5.040E-11
LUNGS 6.440E-18 6.307E-15 1.324E-13 2.190E-19-1.000E+00 2.B60E-06 5.040E-11
RED MARR  5.440E-18 5.558E-15 1.167E-13 1.930E-19-1.000E+00 3.280E-08 6.450E-09
BONE SUR 2.280E-17 2.393E-14 5.025E-13 8.310E-19-1.000E+00 7.090E-08 1.390E-08
THYROID  7.330E-18 7.171E-15 1.506E-13 2.490E-19-1.000E+00 2.690E-10 5.040E-11
REMAINDER 6.110E-18 6.422E-15 1.348E-13 2.230E-19-1.000E+00 5.730E-09 6.700E-09
EFFECTIVE 7.530E-18 8.179E-15 1.717E-13 2.840E-19-1.000E+00 3.510E-07 3.230E-09
SKIN(FGR) 9.200E-15 4.032E-12 8.465E-11 1.400E-16-1.000E+00 0.000E+00 O.000E+00
Sr-91
GONADS 4.819E-14 2.155E-11 5.062E-11 1.026E-15-1.000E+00 5.669E-11 2.520E-10
BREAST 5.477E-14 2.059E-11 4.838E-11 9.806E-16-1.000E+00 1.775E-11 3.676E-11
LUNGS 4.803E-14 1.970E-11 4.626E-11 9.376E-16-1.000E+00 2.170E-09 1.055E-11
RED MARR  4.691E-14 2.011E-11 4.722E-11 9.570E-16-1.000E+00 2.275E-11 5.659E-11
BONE SUR  7.674E-14 2.852E-11 6.709E-11 1.360E-15-1.000E+00 1.306E-11 2.070E-11
THYROID  4.938E-14 2.035E-11 4.782E-11 9.693E-16-1.000E+00 9.930E-12 1,968E-12
REMAINDER 4.610E-14 1.948E-11 4.573E-11 9.268E-16-1.000E+00 5.802E-10 2.557E-09
EFFECTIVE 4.924E-14 2.057E-11 4.832E-11 9.793E-16-1.000E+00 4.547E-10 8.45SE-10
SKIN(FGR) 9.938E-14 1.748E-10 3.987E~-10 8.080E-15-1.000E+00 0.000E+00 0.000E+00
Sr-92
GONADS 6.610E-14 1.593E-11 1.830E-11 1.300E-15-1.000E+00 1.020E-11 8.180E-11
BREAST 7.480E-14 1.520E-11 1.745E-11 1.240E-15-1.000E+00 6.490E-12 1.700E-11
LUNGS 6.670E-14 1.483E-11 1.703E-11 1.210E-15-1.000E+00 1.050E-09 7.220E-12
RED MARR  6.620E-14 1.520E-11 1.745E-11 1.240E-15-1.000E+00 6.980E-12 2.290E-11
BONE SUR  9.490E-14 2.010E-11 2.308E-11 1.640E-15-1.000E+00 4.360E-12 8.490E-12
THYROID 6.820E-14 1.446E-11 1.661E-11 1.180E-15-1.000E+00 3.920E-12 1.300E-12
REMAINDER 6.450E-14 1.471E-11 1.689E-11 1.200E-15-1.000E+00 2.900E-10 1.720E-09
EFFECTIVE 6.790E-14 1.532E-11 1.759E-11 1.250E-15-1.000E+00 2.180E-10 5.430E-10
SKIN(FGR) B8.S60E-14 2.280E-11 2.61BE-11 1.860E-15-1.000E+00 0.000E+00 0.000E+00
¥-90
GONADS 1.890E-16 1.586E-13 1.601E-12 5.750E-18-1.000E+00 5.170E-13 1.430E-14
BREAST 2.200E-16 1.578E-13 1.593E-12 5.720E-18-1.000E+00 5.170E-13 1.270E-14
LUNGS 1.770E-16 1.313E-13 1.326E-12 4.760E-18-1.000E+00 9.310E-09 1.260E-14
RED MARR  1.620E-16 1.261E-13 1.273E-12 4.570E-18-1.000E+00 1.520E-11 3.700E-13
BONE SUR 4.440E-16 3.228E-13 3.259E-12 1.170E-17-1.000E+00 1.510E-11 3.670E-13
THYROID  1.870E-16 1.385E-13 1.398E-12 5.020E-18-1.000E+00 5.170E-13 1.260E-14
REMAINDER 1.680E-16 1.291E-13 1.303E-12 4.680E-18-1.000E+00 3.870E-09 9.680E-09
EFFECTIVE 1.900E-16 1.468E-13 1.482E-12 5.320E-18-1.000E+00 2.280E-0S 2.910E-09
SKIN(FGR) 6.240E-14 2.897E-10 2.924E-09 1.050E-14-1.000E+00 0.000E+00 0.000E+00
¥-91
GONADS 2.560E-16 1.756E-13 3.546E-12 6.110E-18-1.000E+00 8.200E-12 3.S540E-12
BREAST 2.930E-16 1.713E-13 3.459E-12 5.960E-18-1.000E+00 8.920E-12 5.540E-13
LUNGS 2.500E-16 1.526E-13 3.082E-12 5.310E-18-1.000E+00 9.870E-08 2.020E-13
RED MARR  2.410E-16 1.521E-13 3.070E-12 5.290E-18-1.000E+00 3.190E-10 6.590E-12
BONE SUR 4.560E-16 2.903E-13 5.862E-12 1.010E-17-1.000E+00 3.180E-10 6.130E-12
THYROID  2.600E-16 1.564E-13 3.157E-12 5.440E-18-1.000E+00 8.500E-12 1.290E-13
REMAINDER 2.390E-16 1.509E-13 3.047E-12 5.250E-18-1.000E+00 4.200E-09 8.570E-09
EFFECTIVE 2.600E-16 1.650E-13 3.332E-12 5.740E-18-1.000E+00 1.320E-08 2.570E-09
SKIN(FGR) 3.850E-14 1.989E-10 4.016E-09 6.920E-15-1.000E+00 0.000E+00 0.000E+00
Y-92
GONADS 1.270E-14 3.855E-12 4.872E-12 2.65S0E-16-1.006E+00 2.610E-12 1.960E-11
BREAST 1.440E-14 3.680E-12 4.652E-12 2.530E-16-1.000E+00 1.500E-12 3.550E~12
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LUNGS 1.270EM4 3.535E-12 4.468E-12 2.430E-16-1.000E+00 (1.240E-09 1.390E-12
RED MARR  1.250E-14 3.608E-12 4.560E-12 2.480E-16-1.000E+00 2.070E-12 4.910E-12
BONE SUR 1.950E-14 5.091E-12 6.435E-12 3.500E-16-1.000E+00 1.510E-12 1.750E-12
THYROID  1.300E-14 3.579E-12 4.523E-12 2.460E-16-1.000E+00 1.0SOE-12 1.770E-13
REMAINDER 1.220E-14 3.506E-12 4.431E-12 2.410E-16-1.000E+00 2.030E-10 1.700E-09
EFFECTIVE 1.300E-14 3.680E-12 4.652E-12 2.530E-16-1.000E+00 2.110E-10 5.150E-10
SKIN(FGR) 1.140E-13 2.022E-10 2.556E-10 1.390E-14-1.000E+00 0.000E+00 O.000E+00
¥-93

GONADS 4.670E-15 2.108E-12 4.989E-12 9.510E-17-1.000E+00 5.310E-12 2.200E-11
BREAST 5.300E~15 2.026E-12 4.794E-12 9.140E-17-1.000E+00 1.740E-12 3.130E-12
LUNGS 4.680E-15 1.937E-12 4.585E-12 8.740E-17-1.000E+00 2.520E-09 8.670E-13
RED MARR  4.580E-15 1.972E-12 4.669E-12 8.900E-17-1.000E+00 4.040E-12 4.930E-12
BONE SUR  7.580E-15 2.948E-12 6.977E-12 1.330E-16-1.000E+00 3.140E-12 1.730E-12
THYROID  4.790E-15 1.908E-12 4.516E-12 8.610E-17-1.000E+00 9.260E-13 1.260E-13
REMAINDER 4.510E-15 1.919E-12 4.543E-12 B.660E-17-1.000E+00 9.250E-10 4.090E-09
EFFECTIVE 4.800E-15 2.021E-12 4.784E-12 9.120E-17-1.000E+00 5.820E-10 1.230E-09
SKIN(FGR) 8.500E-14 2.726E-10 6.452E-10 1.230E-14~1.000E+00 0.000E+00 O.000E+00
2r-95

GONADS 3.530E-14 2.182E-11 4.421E-10 7.590E-16-1.000E+00 1.880E-09 8.160E-10
BREAST 4.010E-14 2.084E-11 4.223E-10 7.250E-16-1.000E+00 1.910E-09 1.050E-10
LUNGS 3.510E-14 1.989E-11 4.030E-10 6.920E-16-1.000E+00 2.170E-09 2.340E-11
RED MARR  3.430E-14 2.030E-11 4.112E-10 7.060E-16-1.000E+00 1.300E-08 2.140E-10
BONE SUR 5.620E-14 2.875E-11 5.824E-10 1.000E-15-1.000E+00 1.030E-07 4.860E-10
THYROID  3.610E-14 2.076E-11 4.205E-10 7.220E-16-1.000E+00 1.440E-09 8.270E-12
REMAINDER 3.360E-14 1.963E-11 3.978E-10 6.830E-16-1.000E+00 2.280E-09 2.530E-09
EFFECTIVE 3.600E-14 2.078E-11 4.211E-10 7.230E-16-1.000E+00 6.390E-09 1.020E-09
SKIN(FGR) 4.500E-14 2.561E-11 5.190E-10 8.910E-16-1.000E+00 0.000E+00 0.000E+00
Zr-97

GONADS 4.331E-14 2.179E-11 7.799E-11 9.253E-16-1.000E+00 1.840E-10 6.228E-10
BREAST 4.928E-14 2.083E-11 7.455E-11 8.846E-16-1.000E+00 4.706E-11 8.137E-11
LUNGS 4.322E-14 1.992E-11 7.127E-11 8.456E-16-1.000E+00 4.108E-09 1.770E-11
RED MARR  4.224E-14 2.034E-11 7.279E-11 8.634E-16-1.000E+00 6.376E-11 1.302E-10
BONE SUR  6.897E-14 2.881E-11 1.031E-10 1.224E-15-1.000E+00 3.504E-11 4.558E-11
THYROID  4.443E-14 2.061E-11 7.377E-11 8.755E-16-1.000E+00 2.315E-11 2.671E-12
REMAINDER 4.139E-14 1.966E-11 7.035E-11 8.345E-16-1.000E+00 2.041E-09 6.990E-09
EFFECTIVE 4.432E-14 2.078E-11 7.438E-11 8.824E-16-1.000E+00 1.171E-09 2.283E-09
SKIN(FGR) 9.835E-14 2.281E-10 8.148BE-10 9.587E-15-1.000E+00 0.000E+00 0.000E+00
Nb-95

GONADS 3.660E-14 2.253E-11 4.435E-10 7.850E-16-1.000E+00 4.320E-10 8.05S0E-10
BREAST 4.160E-14 2.150E-11 4.231E-10 7.490E-16-1.000E+00 4.070E-10 1.070E-10
LUNGS 3.650E-14 2.055E-11 4.045E-10 7.160E-16-1.000E+00 8.320E-09 2.740E-11
RED MARR 3.560E-14 2.101E-11 4.135E-10 7.320E-16-1.000E+00 4.420E-10 1.990E-10
BONE SUR 5.790E-14 2.957E-11 5.819E-10 1.030E-15-1.000E+00 5.130E-10 2.940E-10
THYROID  3.7S0E-14 2.144E-11 4.220E-10 7.470E-16-1.000E+00 3.580E-10 1.180E-11
REMAINDER 3.490E-14 2.032E-11 4.000E-10 7.080E-16-1.000E+00 1.070E-09 1.470E-09
EFFECTIVE 3.740E-14 2.147E-11 4.226E-10 7.480E-16-1.000E+00 1.570E-09 6.950E-10
SKIN(FGR) 4.300E-14 2.598E-11 5.112E-10 9.050E-16-1.000E+00 0.000E+00 0.000E+00
Mo-99

GONADS 7.130E-15 4.282E-12 4.403E-11 1.550E-16-1.000E+00 9.510E-11 2.180E-10
BREAST 8.130E-15 4.116E-12 4.233E-11 1.490E-16-1.000E+00 2.750E-11 3.430E-11
LUNGS 7.060E-15 3.867E-12 3.977E-11 1.400E-16-1.000E+00 4.290E-09 1.510E-11
RED MARR  6.820E-15 3.923E-12 4.034E-11 1.420E-16-1.000E+00 5.240E-11 8.320E-11
BONE SUR 1.240E-14 6.105E-12 6.278E-11 2.210E-16-1.000E+00 4.130E-11 6.320E-11
THYROID  7.270E-15 4.033E-12 4.147E-11 1.460E-16-1.000E+00 1.520E-11 1.030E-11
REMAINDER 6.740E-15 3.812E-12 3.920E-11 1.380E-16-1.000E+00 1.740E-09 4.280E-09
EFFECTIVE 7.280E-15 4.061E-12 4.176E-11 1.470E-16-1.000E+00 1.070E-09 1.360E-09
SKIN(FGR) 3.140E-14 1.039E-10 1.068E-09 3.760E-15-1.000E+00 0.000E+00 0.000E+00
Tc-99%m

GONADS 5.750E-15 2.334E-12 3.877E-12 1.240E-16-1.000E+00 2.770E-12 9.750E-12
BREAST 6.650E~15 2.258E-12 3.752E-12 1.200E-16-1.000E+00 2.150E-12 3.570E-12
LUNGS 5.490E-15 2.127E-12 3.533E-12 1.130E-16-1.000E+00 2.280E-11 3.140E-12
RED MARR  4.910E-15 2.070E-12 3.439E-12 1.100E-16-1.000E+00 3.360E-12 6.290E-12
BONE SUR  1.630E-14 5.383E-12 8.942E-12 2.860E-16-1.000E+00 2.620E-12 4.060E-12
THYROID  5.750E-15 2.145E-12 3.564E-12 1.140E-16-1.000E+00 5.010E-11 8.460E-11
REMAINDER 5.150E-15 2.070E-12 3.439E-12 1.100E-16-1.000E+00 1.020E-11 3.340E-11
EFFECTIVE 5.890E-15 2.277E-12 3.783E-12 1.210E-16-1.000E+00 8.B800E-12 1.680E-11
SKIN(FGR) 7.140E-15 2.710E-12 4.502E-12 1.440E-16-1.000E+00 0.000E+00 O.000E+00
Ru-103
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F3-5

Calculation No. NE-02-04-05

: © i : , Revision No. 0
Prepared by / Dated(r- ?|21[e4 | verified bymate: Lty 2250
GONADS 2.191E~-14 1.404E-11 2.783E-10 4.892E-16-1.0003+0d 3.070E-10 5.720E-10
BREAST 2.512E-14 1.350E-11 2.677E-10 4.705E-16-1.000E+00 3.110E-10 1.200E-10
LUNGS 2.180E-14 1.273E-11 2.522E-10 4.432E-16-1.000E+00 1.561E-08 7.310E-11
RED MARR 2.100E-14 1,.287E-11 2.551E-10 4,483E-16-1.000E+00 3.190E-10 1.660E-10
BONE SUR 3.892E-14 1.958E-11 3.882E-10 6.823E-16-1.000E+00 2.370E-10 9.631E-11
THYROID 2.241E-14 1.331E-11 2.639E-10 4.638E-16-1.000E+00 2.570E-10 6.250E-11
REMAINDER 2.080E-14 1.248E-11 2.472E-10 4.346E-16-1.000E+00 1.250E-09 2.110E-09
EFFECTIVE 2.251E-14 1.332E-11 2.641E-10 4.642E-16-1.000E+00 2.421E-09 8.271E-10
SKIN{FGR) 2.774E-14 1.785E-11 3.543E-10 6.229E-16-1,000E+00 0.000OE+00 0.000E+00
Ru-105
GONADS 3.720E~14 1.327e-11 1.861E-11 8.070E-16~-1.000E+00 1.590E-11 9.670E-11
BREAST 4.240E-14 1.271E-11 1.783E-11 7.730E-16-1.000E+00 6.610E-12 1.590E-11
LUNGS 3.700E-14 1.210E-11 1.697E-11 7.360E-16-1.000E+00 5.730E-10 6.210E-12
RED MARR 3.590E-14 1.230E-11 1.725E-11 7.480E-~16~1.000E+00 7.700E-12 2.350E~11
BORE SUR 6.280E-14 1.809E-11 2.537E-11 1.100E-15-1.000E+00 4.620E-12 8.890E-12
THYROID 3.800E-14 1.260E-11 1.766E~-11 7.660E-16~1.000E+00 4.150E-12 1.820E-12
REMAINDER J3.540E-14 1.1B9E-11 1.667E-11 7.230E-16-1.000E+00 1.610E-10 8.540E-10
EFFECTIVE 3.810E-14 1.265E-11 1.773E-11 7.690E-16~1.000E+00 1.230E-10 2.870E-10
SKIN(FGR) 6.730E-14 7.368E~11 1.033E-10 4.480E-15~1.000E+00 0.000E+00 0.000E+00
Ru-106
GONADS 1.010E-14 6.411E-12 1.340E-10 2.230E-16-1.000E+00 1.300E-09 1.640E-09
BREAST 1.160E-14 6.152E~12 1.286E-10 2.140E-16~1.000E+00 1.780E-09 1.440E-09
LUNGS 1.010E-14 5.836E~12 1.220E-10 2,.030E-16-1.000E+00 1.040E-06 1.420E-09
RED MARR 9,.750E-15 5.893E~12 1.232E-10 2.050E-16-1.000E+00 1.760E-09 1.460E-09
BONE SUR 1.720E-14 8.883E~12 1.856E-10 3.090E-16-1.000E+00 1.610E-09 1.430E-09
THYROID 1.030E-14 6.066E~-12 1.268E-10 2.110E-16~1.000E+00 1.720E-09 1.410E-09
REMAINDER 9.630E-15 S.721E~-12 1.196E-10 1.990E-16~1.000E+00 1.200E-08 2.110E-08
EFFECTIVE 1.040E-14 6.095E-12 1.274E-10 2.120E-16~1.000E+00 1.290E-07 7.400E-09
SKIN(FGR) 1.090E-13 4_.082E-10 8.531E-09 1.420E-14-1.000E+00 0.000E+00 0.000E+00
Rh-105
GONADS 3.640E~15 2.127E-12 1.411E-11 7.980E-17-1.000E+00 2.110E-11 5.B800E-11
BREAST 4.160E-15 2.063E-12 1.369E-11 7.740E-17-1.000E+00 5.610E-12 8.970E-12
LUNGS 3.570E-15 1,935E-12 1.284E-11 7.260E-17-1.000E+00 9.580E-10 3.860E-12
RED MARR 3.380E-15 1.946E-12 1.291E-11 7.300E-~17-1.000E+00 7.770E-12 1.470E-11
BONE SUR 7.530E-15 3.332E-12 2.210E-11 1.250E-16-1.000E+00 4.460E-12 6.750E-12
THYROID 3.680E-15 1.983E-12 1.316E-11 7.440E-17-1.000E+00 2.880E-12 2.910E-12
REMAINDER 3.390E-15 1.885E-12 1.250E-11 7.070E-17-1.000E+00 4.530E-10 1.270E-09
EFFECTIVE 3.720E-15 2.031E-12 1.347E-11 7.620E-17-1.000E+00 2.580E-10 3.990E-10
SKIN(FGR) 1.070E-14 4.691E-12 3.112E~-11 1.760E-16~-1.000E+00 0.000E+00 0.000E+00
Sb-127
GONADS 3.260E-14 1,985E-11 2.441E-10 7.100E-16-1.000E+00 2.520E-10 6.140E-10
BREAST 3.720E-14 1.904E-11 2.341E-10 6.810E-16-1.000E+00 9.120E-11 7.600E-11
LUNGS 3.240E-14 1.809E-11 2.224E-10 6.470E-16-1.000E+00 6.940E-09 1.570E-11
RED MARR 3.140E-14 1.834E-11 2.255E-10 6.560E-16-1.000E+00 1.610E-~10 1.330E-10
BONE SUR 5.520E-14 2.720E-11 3.34SE-10 9.730E-16-1.000E+00 1.340E-10 S.240E-11
THYROID 3.330E-14 1.884E~11 2.317E-10 6.740E-16-1.000E+00 6.150E~11 4.640E-12
REMAINDER 3.090E-14 1.775E-11 2.183E-10 6.350E-16-1.000E+00 2.330E-~09 5.870E-Q9
EFFECTIVE 3.330E-14 1.890E-11 2.324E-10 6.760E-16-1.000E+00 1.630E~09 1.950E-Q9
SKIN(FGR) 5.580E-14 7.967E-11 9.799E-10 2.850E-15-1.000E+00 0.000E+00 0.000E+00
Sb-129
GONADS 6.970E-149 2.336E-11 3.231E-11 1.440E-15-1.000E+00 2.150E-11 1.510E-10
BREAST 7.910E-14 2.222E-11 3.074E-11 1.370E-15-1.000E+00 1.280E-11 2.560E-11
LUNGS 6.980E-14 2.141E-11 2.962E-11 1.320E-15-1.000E+00 B8.980E-10 9.390E-12
RED MARR 6.860E-14 2,190E-11 3.029E-11 1.350E-15-1.000E+00 1.700E-11 3.670E-11
BONE SUR 1.070E-13 3.033E-11 4.196E-11 1.870E~-15-1.000E+00 1.460E-11 1.340E-11
THYROID 7.160E-14 2.174E-11 3.007E-~11 1.340E-15-1.000E+00 9.720E-12 1.470E-12
REMAINDER 6.710E-14 2.125E-11 2.939g-11 1.310E-15-1.000E+00 1.870E-10 1.4S0E-09
EFFECTIVE 7.140E-14 2.238E-11 3.096E-~11 1.380E-15-1.000E+00 1.740E-10 4.840E-10
SKIN(FGR) 1.050E-13 8.273E-11 1.144E-~10 5.100E-15-1.000E+00 0.000E+00 0.000E+00
Te-127
GONADS 2.370E-16 1.191E-13 2.661E~13 5.480E-18-1.000E+00 2.020E-12 4.020E-12
BREAST 2.730E-16 1,158E-13 2.588E~13 5.330E-18-1.000E+00 1.880E-12 3.000E-12
LUNGS 2.320E-16 1.060E-13 2.370E~13 4.880E-18-1.000E+00 4.270E-10 2.890E-12
RED MARR 2.210E-16 1,058E-13 2.365E~13 4.870E-18-1.000E+00 4.090E-12 6.570E-12
BONE SUR 4,650E-16 1,862E-13 4.162E-13 8.570E~18-1.000E+00 4.090E-12 6.460E-12
THYROID 2.400E-16 1,106E-13 2.472E~13 5.090E-18-1.000E+00 1.840E-12 2.860E-12
REMAINDER 2.210E-16 1.036E-13 2.316E-13 4.770E-18-1.000E+00 1.110E-10 6.130E-10
EFFECTIVE 2.420E-16 1.125E-13 2.515E-13 5.180E-18-1.000E+00 8.600E-11 1.870E-10
SKIN(FGR) 1.140E-14 1,173E-11 2.622E-11 5.400E-16-1.000E+00 0.000E+00 0.000E+00
Te-127m
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GONADS 1.900E-T6 4.689E-13 9.642E-12 1.630E-17-1.000E+00 1.100E-10 1.250E-10
BREAST 2.690E~16 5.150E-13 1.059E-11 1.790E-17-1.000E+00 1.100E-10 9.740E-11
LUNGS 7.620E-17 1.602E-13 3.295E-12 5.570E-18-1.000E+00 3.340E-08 9.620E-11
RED MARR  6.430E-17 1.249E-13 2.567E-12 4.340E-18-1,000E+00 5.360E-09 5.430E-09
BONE SUR  3.940E-16 9.005E-13 1.852E-11 3.130E-17-1.000E+00 2.040E-08 2.070E-08
THYROID 1.500E-16 2.779E-13 5.714E-12 9.660E-18-1,000E+00 9.660E-11 9.430E-11
REMAINDER B.640E-17 1.999E-13 4.111E-12 6.950E-18-1.000E+00 1.660E-09 2.980E-09
EFFECTIVE 1.470E-16 3.251E-13 6.684E-12 1.130E-17-1.000E+00 5.810E-09 2.230E-09
SKIN{FGR) 8.490E-16 1.496E-12 3.076E-11 5.200E-17-1.000E+00 0.000E+00 0.000E+00
Te-129
GONADS 2.710E~15 3.889E-13 3.922E-13 6.510E-17-1.000E+00 5.050E-13 1.590E-12
BREAST 3.120E-15 3.800E-13 3.832E-13 6.360E-17~1.000E+00 5.390E-13 6.050E-13
LUNGS 2.640E-15 3.29BE-13 3.326E-13 5.520E-17-1.000E+00 1.530E-10 4.910E-13
RED MARR  2.540E-15 3.298E-13 3.326E-13 5.520E-17-1.000E+00 6.190E-13 7.640E-13
BONE SUR  4.8B0E-15 5.753E-13 5.802E-13 9.630E-17-1.000E+00 6.220E-13 5.400E-13
THYROID 2.740E-15 3.525E-13 3.555E-13 5.900E-17-1.000E+00 5.090E-13 3.360E-13
REMAINDER 2.520E-15 3.262E-13 3.289E-13 5.460E-17-1.000E+00 7.280E-12 1.790E-10
EFFECTIVE 2.750E-15 3.590E-13 3.621E-13 6.010E-17-1.000E+00 2.090E-11 5.450E-11
SKIN(FGR) 3.570E-14 3.429E-11 3.458E-11 5.740E-15-1.000E+00 0.000E+00 0.000E+00
Te-129m
GONADS 3.321E-15 2.206E-12 4.799E-11 8,561E-17-1.000E+00 1.783E-10 2.420E-10
BREAST 3.838E-15 2.1B1E-12 4.739E-11 8.454E-17-1.000E+00 1.694E-10 1.664E-10
LUNGS 3.176E~15 1.741E-12 3.815E-11 6.808E-17-1.000E+00 4.040E-08 1.593E-10
RED MARR  3.071E-15 1.729E-12 3.793E-11 6.768E-17-1.000E+00 3.100E-09 3.500E-09
BONE SUR S5.772E-15 3.287E-12 7.147E-11 1.275E-16-1.000E+00 7.05S0E-09 7.990E-09
THYROID 3.341E-15 1.923E-12 4.201E-11 7,495E-17-1.000E+00 1.563E-10 1.572E-10
REMAINDER 3.048E-15 1.746E-12 3.822E-11 6.819E-17-1.000E+00 3.275E-09 7.196E-09
EFFECTIVE 3.337E-15 1.974E-12 4.308E-11 7.686E-17-1.000E+00 6.4B84E-09 2.925E-09
SKIN(FGR) 3.811E-14 1.501E-10 3.360E-09 6.001E-15-1.000E+00 0.000E+00 0.000E+00
Te-131m
GONADS 7.292E-14 4.020E-11 2,343E-10 1.535E-15-1.000E+00 2.345E~10 7.415E-10
BREAST 8.286E-14 3.853E-11 2.246E-10 1.472E-15-1.000E+00 9.309E-11 1.361E-10
LUNGS 7.265E-14 3.657E-11 2.131E-10 1.397E-15-1.000E+00 2.296E-09 6.335E-11
RED MARR  7.097E-14 3.736E-11 2.178E-10 1.427E-15-1.000E+00 1.417E-10 2.435E-10
BONE SUR 1.174E-13 5.467E-11 3.189E-10 2.090E-15-1.000E+00 2.276E-10 3.248E-10
THYROID 7.471E-14 3.741E-11 2.1B1E-10 1.429E-15-1.000E+00 3.669E-08 4.383E-08
REMAINDER 6.965E-14 3,626E-11 2.113E-10 1.385E-15-1.000E+00 9.509E-10 3.153E-09
EFFECTIVE 7.463E-14 3.825E~11 2.229E-10 1.461E-15-1.000E+00 1.758E-09 2.514E-09
SKIN(FGR) 1.038E-13 1.033E-10 6.188E-10 4.056E-15-1.000E+00 0.000E+00 0.000E+00
Te-132
GONADS 1.020E-14 6.812E-12 7.706E-11 2.450E-16-1.000E+00 4.150E-10 5.410E-10
BREAST 1.180E-14 6.756E-12 7.643E-11 2.430E-16-1.000E+00 3.630E-10 3.500E-10
LUNGS 9.650E-15 5.727E-12 6.479E-11 2.060E-16-1.000E+00 1.670E-09 3,300E-10
RED MARR 8.950E-15 5.588E-12 6.322E-11 2.010E-16-1.000E+00 4.270E-10 4.440E-10
BONE SUR 2.420E-14 1.273E-11 1.441E-10 4.580E-16-1.000E+00 7.120E-10 8.300E-10
THYROID 1.020E-14 5.978E-12 6.762E-11 2.150E-16-1.000E+00 6.280E-08 5.9S0E-08
REMAINDER 9.160E-15 5.644E-12 6.385E-11 2.030E-16-1.000E+00 7.890E-10 1.490E-09
EFFECTIVE 1.030E-14 6.339E~12 7.171E-11 2.280E-16-1.000E+00 2.550E-09 2.540E-09
SKIN(FGR) 1.390E-14 B.313E-12 9.405E-11 2.990E-16-1.000E+00 0.000E+00 0.000E+00
1-131
GONADS 1.780E-14 1.119E-11 1.789E-10 3.940E-16-1.000E+00 2.530E-11 4.070E-11
BREAST 2.040E-14 1.082E-11 1.730E~10 3.810E-16-1.000E+00 7.880E-11 1.210E-10
LUNGS 1.760E-14 1.016E-11 1.626E-10 3.580E-16-1.000E+00 6.570E-10 1.020E-10
RED MARR 1.680E-14 1.022E-11 1.635E-10 3.600E-16-1.000E+00 6.260E-11 9.440E-11
BONE SUR  3.450E-14 1.67SE-11 2.679E-10 5.900E-16-1.000E+00 S5.730E-11 B.720E-11
THYROID 1.810E-14 1.053E-11 1.685E-10 3.710E-16-1.000E+00 2.920E-07 4.760E-07
REMAINDER 1.670E-14 9.908E-12 1.585E-10 3.490E-16-1.000E+00 8.030E-11 1.570E-10
EFFECTIVE 1.820E-14 1.067E~11 1.707E-10 3.760E-16-1.000E+00 8.890E-09 1.440E-08
SKIN(FGR) 2.980E-14 1.B25E-11 2.920E-10 6.430E-16-1.000E+00 0.000E+00 0.000E+00
1-132
GONADS 1.090E-13 2.523E-11 2.771E-11 2.320E-15-1.000E+00 9.950E-12 2.330E-11
BREAST 1.240E-13 2.414E-11 2.652E-11 2.220E-15-1.000E+00 1.410E-11 2.520E-11
LUNGS 1.090E-13 2.305E-11 2.532E-11 2.120E-15-1.000E+00 2.710E-10 2.640E-11
RED MARR  1.070E-13 2.360E-11 2.592E-11 2.170E-15-1.000E+00 1.400E-11 2.460E-11
BONE SUR 1.730E-13 3.327E-11 3.655E-11 3.060E-15-1.000E+00 1.240E-11 2.190E-11
THYROID 1.120E-13 2.381E-11 2.616E-11 2.190E-15-1.000E+00 1.740E-09 3.870E-09
REMAINDER 1.050E-13 2.283E-11 2.509E-11 2.100E-15-1.000E+00 3.780E-11 1.6S0E-10
EFFECTIVE 1.120E-13 2.403E-11 2.640E-11 2.210E-15-1.000E+00 1.030E-10 1.820E-10
SKIN(FGR) 1.580E-13 8.199E-11 9.007E-11 7.540E-15-1.000E+00 0.000E+00 0.000E+00
1-133
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GONADS 2.870E-Y4”1.585E-11 6.748E-11 6.270E-16-1.000E+00 1.950E-11 3.630E-11
BREAST 3.280E-14 1.519E-11 6.468E-11 6.010E-16-1.000E+00 2.940E-11 4.680E-11
LUNGS 2.860E-14 1.446E-11 6.156E-11 5.720E-16-1.000E+00 8.200E-10 4.530E-11
RED MARR  2.770E-14 1.466E-11 6.242E-11 5.800E-16-1,000E+00 2.720E-11 4,300E-11
BONE SUR 4.870E-14 2.161E-11 9.202E-11 8.550E-16-1.000E+00 2.520E-11 4.070E-11
THYROID 2.930E-14 1.502E-11 6.393E-11 5.940E-16-1.000E+00 4.860E-08 9,100E-08
REMAINDER 2.730E-14 1.418E-11 6.038E-11 5.610E-16-1.000E+00 5.000E-11 1.550E-10
EFFECTIVE 2.940E-14 1.509E-11 6.425E-11 5.970E-16-1.000E+00 1.580E-09 2.B800E-09
SKIN{FGR) 5.830E-14 1.150E-10 4,897E-10 4.550E-15-1.000E+00 0.000E+00 O.000E+00
1-134

GONADS 1.270E-13 1.200E-11 1.202E-11 2.640E-15-1.000E+00 4.250E-12 1.100E-11
BREAST 1.440E-13 1.145E-11 1.147E-11 2,520E-15-1.000E+00 6.170E-12 1.170E-11
LUNGS 1.270E-13 1.100E-11 1.102E-11 2.420E-15-1.000E+00 1.430E-10 1.260E-11
RED MARR  1.250E-13 1.127E-11 1.129E-11 2.480E-15-1.000E+00 6.080E-12 1.090E-11
BONE SUR  1.960E-13 1.568E-11 1.571E-11 3.450E-15-1.000E+00 5,310E-12 9.320E-12
THYROID 1.300E-13 1.127E-11 1.129E-11 2.480E-15-1.000E+00 2.880E-10 6.210E-10
REMAINDER 1.220E-13 1.091E-11 1.093E-11 2,400E-15-1.000E+00 2.270E-11 1.340E-10
EFFECTIVE 1.300E-13 1.150E-11 1.152E-11 2.530E-15-1,000E+00 3.5S0E-11 6.660E-11
SKIN(FGR) 1.870E-13 4.477E-11 4.485E-11 9.850E-15-1.000E+00 0.000E+00 0.000E+00
1-135

GONADS 8.078E-14 3.113E-11 5.489E-11 1.599E-15-1.000E+00 1.700E-11 3.610E-11
BREAST 9.143E-14 2.971E-11 5.240E-11 1.526E-15-1.000E+00 2.340E-11 3.85S0E-11
LUNGS 8.145E-14 2.886E-11 5.089E-11 1.482E~15-1,000E+00 4.410E-10 3.750E-11
RED MARR  8.054E-14 2.965E-11 5.228E-11 1,523E-15-1,000E+00 2.240E-11 3.650E-11
BONE SUR  1.184E-13 3.983E-11 7.024E-11 2.046E-15-1,000E+00 2.010E-11 3.360E-11
THYROID 8.324E-14 2.852E-11 5,030E-11 1.465E-15-1.000E+00 8.460E-09 1.790E-08
REMAINDER 7.861E-14 2.883E-11 5.084E-11 1.481E-15-1.000E+00 4,700E-11 1.540E-10
EFFECTIVE 8.294E-14 2.989E-11 5.271E-11 1.535E-15-1.000E+00 3.320E-10 6.080E-10
SKIN(FGR) 1.156E-13 9.826E-11 1.733E-10 $.047E-15-1.000E+00 0.000E+00 0.000E+00
Xe-133

GONADS 1.610E-15 1.465E-12 2.052E-11 5.200E-17-1.000E+00 0.000E+00 0.000E+00
BREAST 1.960E-15 1.505E-12 2.107E-11 5.340E-17-1.000E+00 0.000E+00 0.000E+00
LUNGS 1.320E-15 1.045E-12 1.464E-11 3,710E-17-1.000E+00 0.000E+00 0.000E+00
RED MARR  1,070E-15 8,791E-13 1.231E-11 3.120E-17-1.000E+00 0.Q00E+00 0.000E+00
BONE SUR  5.130E-15 4.254E-12 5,958E-11 1.510E-16-1.000E+00 0.000E+00 0.000E+00
THYROID 1.510E-15 1.181E-12 1,653E-11 4.190E-17-1.000E+00 0.00CE+00 O.000E+00
REMAINDER 1.240E-15 1.042E-12 1.460E-11 3.700E~17-1.000E+00 0.000E+00 0.000E+00
EFFECTIVE 1.560E-15 1.299E-12 1.819E-11 4.610E-17-1.000E+00 0.000E+00 0.000E+00
SKIN(FGR) 4.970E-15 1.953E-12 2.734E-11 6.930E-17-1,000E+00 0.000E+00 0.000E+Q0
Xe-135

GONADS 1.170E-14 5.455E-12 1.194E-11 2.530E-16-1.000E+00 0.000E+00 0.0COE+00
BREAST 1.330E-14 5.325E-12 1.166E-11 2.470E-16-1.000E+00 0.000E+00 0.000E+00
LUNGS 1.130E-14 4.959E-12 1.086E-11 2.300E-16-1.000E+00 0.000E+00 0.000E+00
RED MARR  1.070E-14 4.959E-12 1.086E-11 2.300E-16-1.000E+00 0.000E+00 0.000E+00
BONE SUR 2.570E-14 9.120E-12 1.997E-11 4.230E-16-1,000E+00 0.000E+00 0.000E+00
THYROID 1.180E-14 5.023E-12 1.100E-11 2.330E-16-1.000E+00 0.000E+00 0.000E+00
REMAINDER 1.080E-14 4.829E~12 1.058E-11 2.240E-16-1.000E+00 0.000E+00 0.000E+00
EFFECTIVE 1.190E-14 5.217E-12 1.142E-11 2.420E-16-1,000E+00 0.000E+00 0.000E+00
SKIN(FGR) 3.120E-14 4.506E-11 9.867E-11 2.090E-15-1.000E+00 0.000E+00 O.000E+00
Cs-134

GONADS 7.400E-14 4.607E-11 9.646E-10 1.600E-15-1,000E+00 1.300E-08 2.060E-08
BREAST 8.430E-14 4.406E-11 9.224E-10 1.530E-15-1.000E+00 1.080E-08 1.720E-08
LUNGS 7.370E-14 4.204E-11 8,802E-10 1.460E-15-1.000E+00 1,180E-08 1.760E-08
RED MARR  7.190E-14 4.262E~11 B.922E-10 1.4B0E-15-1.000E+00 1.180E-08 1.870E-08
BONE SUR  1,200E-13 6.105E-11 1.278E-09 2.120E-15-1.000E+00 1.100E-08 1.740E-08
THYROID 7.5S70E-14 4.377E-11 9.163E-10 1.520E-15-1.000E+00 1.110E-08 1.760E-08
REMAINDER 7.060E-14 4.147E-11 8.681E-10 1.440E-15-1,.000E+00 1.390E-08 2.210E-08
EFFECTIVE 7.570E-14 4.377E-11 9.163E-10 1.520E-15-1.000E+00 1.250E-08 1.980E-08
SKIN(FGR) 9.450E-14 6.249E-11 1.308E-09 2.170E-15-1.000E+00 0.000E+00 0.000E+00
Cs-136

GONADS 1.040E-13 6.223E-11 1.102E-09 2.180E-15-1.000E+00 1,880E-09 3.040E-09
BREAST 1.180E-13 5.966E-11 1.056E-09 2.090E-15-1.000E+00 1.670E-09 2.650E-09
LUNGS 1.040E-13 5.710E-11 1.011E-09 2.000E-15-1.000E+00 2.320E-09 2.620E-09
RED MARR  1.010E-13 5.824E-11 1.031E-09 2.040E-15-1.000E+00 1.860E-09 2.9S0E-09
BONE SUR  1.660E-13 8,422E-11 1.491E-09 2,950E-15-1.000E+00 1.700E-09 2.710E-09
THYROID 1.070E-13 5.852E-11 1.036E-09 2.050E-15-1,000E+00 1.730E-09 2.740E-09
REMAINDER 9,950E-14 5.652E-11 1.001E-09 1.980E-15-1.000E+00 2.190E-09 3.520E-09
EFFECTIVE 1.060E-13 5.966E-11 1.056E-09 2.090E-15-1.000E+00 1,980E-09 3.040E-09
SKIN(FGR) 1.250E-13 7.251E-11 1.284E-09 2.540E-15-1.000E+00 0.000E+00 0.000E+00
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Cs-137
GONADS
BREAST
LUNGS
RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
Ba-139
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)
Ba-140
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN(FGR)
La-140
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN(FGR)
La-141
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN(FGR)
La-142
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN(FGR)
Ce-141
GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN(FGR]}

2.669E-14
3.047E-14
2.649E-14
2.583E-14
4.382E-14
2.725E-14
2.536E-14
2.725E-14
4.392E-14

2.130E-15
2.450E-15
2.030E-15
1.870E-15
5.290E-15
2.130E~-15
1.920E-15
2.170E-15
6.160E-14

8.410E-15
9.640E~-15
8.270E-15
7.930E-15
1.550E-14
8.530E-15
7.890E-15
8.580E-15
2.520E-14

1.140E-13
1.290E-13
1.150E-13
1.140E-13
1.690E-13
1.180E-13
1.110E-13
1.170E-13
1.660E-13

2.330E-15
2.640E-15
2.340E-15
2.310E-15
3.490E-15
2.390E-15
2.260E-15
2.390E-15
6.580E-14

1.400E-13
1.570E-13
1.420E-13
1.420E-13
1.950E-13
1.450E-13
1.380E-13
1.440E-13
2.160E-13

3.380E-15
3.930E-15
3.170E-15
2.830E-15
9.410E-15
3.350E-15
2.980E-15
3.430E-15
1.020E-14

Prepared by / Date:(351~ 7 11116‘(

1.669E-11
1.596E-11
1.517e-11
1.542E-11
2,238BE-11
1.588E-11
1.490E-11
1.585E-11
5.253E-11

3.368E-13
3.297E-13
3.002E-13
2,932E-13
6.841E-13
3.044E-13
2.932E-13
3.227E-13
7.241E-11

5.451E-12
5.280E-12
4.852E-12
4.880E-12
8.020E-12
5.109E-12
4.766E-12
5.137E-12
$.565E-11

6.027E-11
$.758E-11
5.596E-11
5.731E-11
7.776E-11
5.462E-11
5.569E-11
5.812E-11
2.217e-10

7.315E-13
7.007E-13
6.713E-13
6.852E-13
9.923E-13
6.590E-13
6.682E-13
7.007E-13
1.667E-10

1.978E-11
1.885E-11
1.846E-11
1.900E-11
2.484E-11
1.768E-11
1.853E-11
1.916E-11
9.111E-11

2.213E-12
2.170E-12
1.951E-12
1,860E-12
5.166E-12
2.003E-12
1.894E-12
2.118E-12
3.788E-12

3.530E-10
3.376E-10
3.209E-10
3.260E-10
4.734E-10
3.358E-10
3.152E-10
3.353E-10
1.110E-09

3.429E-13
3.357E-13
3.057E-13
2.98SE-13
6.965E-13
3.100E-13
2.985E-13
3.286E-13
7.373E-11

9.607E-11
9.305E-11
8.550E-11
8.601E-11
1.413E-10
9.003E-11
8.399E-11
9.053E-11
9.808E-10

4.425E-10
4.228BE-10
4.109E-10
4.208BE-10
5.709E-10
4.010E-10
4.089E-10
4.267E-10
1.628E-09

9.675E-13
9.267E-13
8.879E-13
9.063E-13
1.312g-12
8.716E~13
8.838E-13
9.267E~13
2.204E-10

2.034E-11
1.938E-11
1.898E-11
1.954E-11
2.554E-11
1.818E-11
1.906E-11
1.970E-11
9.368E-11

4.332E-11
4.247E-11
3.820E-11
3.641E-11
1.011E-10
3.922E-11
3.708E-11
4.146E-11
7.416E-11

5.840E-16-1.000E+00
5.585E-16-1.000E+00
5.309E-16-1.000E+00
5.394E-16~1.000E+00
7.832E-16-1.000E+00
5.556E-16-1.000E+00
5.215E-16-1.000E+00
5.546E-16~-1.000E+00
1.836E-15-1.000E+00

4.790E-17-1.000E+00
4.690E-17-1.000E+00
4.270E-17-1.000E+00
4.170E-17-1.000E+00
9.730E-17-1.000E+00
4.330E-17-1.000E+00
4.170E-17-1.000E+00
4.590E-17-1.000E+00
1.030E~14-1.000E+00

1.910E-16-1.000E+00
1.850E-16-1.000E+00
1.700E-16-1.000E+00
1.710E-16-1.000E+00
2.810E-16-~1.000E+00
1.790E-16-1.000E+00
1.670E-16-1.000E+00
1.800E-16-1.000E+00
1.950E-15-1.000E+00

2.240E-15-1.000E+00
2.140E-15-1.000E+00
2.080E-15-1.000E+00
2.130E-15-1.000E+00
2.890E-15-1.000E+00
2.030E-15-1.000E+00
2.070E-15-1.000E+00
2.160E-15-1.000E+00
8.240E-15-1.000E+00

4.740E-17-1.000E+00
4.540E-17-1.000E+00
4.350E-17-1.000E+00
4.440E-17-1.000E+00
6.430E-17-1.000E+00
4.270E-17-1.000E+00
4.330E-17-1.000E+00
4.540E-17-1.000E+00
1.080E-14-1.000E+00

2.540E-15-1.000E+00
2.420E-15-1.000E+00
2.370E-15-1.000E+00
2.440E-15-1.000E+00
3.190E-15-1.000E+00
2.270E~15-1.000E+00
2.380E-15-1.000E+00
2.460E-15-1.000E+00
1.170E-14-1.000E+00

7.710E-17-1.000E+00
7.560E-17-1.000E+00
6.800E-17-1.000E+00
6.480E-17-1.000E+00
1.800E-16-1.000E+00
6.980E-17-1.000E+00
6.600E-17-1.000E+00
7.380E-17-1.000E+00
1.320E-16-1.000E+00

8.760E-09
7.840E-09
8.820E-09
8.300E-09
7.940E-09
7.930E-09
9.120E-09
8.630E-09
0.000E+00

2.560E-12
2.460E-12
2.530E-10
3.410E-12
2.490E-~12
2.400E-12
4.820E-11
4.640E-11
0.000E+00

4.300E-10
2.870E-10
1.660E-09
1.290E-09
2.410E-09
2.560E-10
1.410E-09
1.010E-09
0.000E+00

4.540E-10
1.450E-10
4.210E-09
2.140E-10
1.410E-10
6.870E~-11
2.120E-09
1.310e-09
0.000E+00

1.010e-11
9.840E-12
6.460E-10
2.930E-11
1.200E-10
9.400E-12
2.280E-10
1.570E-10
0.000E+00

1.660E-11
1.130E-11
3.010E-10
1.360E-11
1.110E-11
8.740E-12
8.070E-11
6.840E-11
0.000E+00

5.540E-11
4.460E-11
1.670E-08
8.960E-11
2.540E-10
2.550E-11
1.260E-09
2.420E-09
0.000E+00

1.390E-08
1.240E-08
1.270E-08
1.320E-08
1.260E-08
1.260E-08
1.450E-08
1.350E-08
0.000E+00

1.560E-12
5.170E-13
3.890E-13
8.590E-13
4.380E-13
2.660E-13
3.570E-10
1.080E-10
0.000E+00

9.960E-10
1.590E-10
6.630E-11
4.390E-10
5.530E-10
5.250E-11
7.370E-09
2.560E-09
0.000E+00

1.340E-09
1.800E-10
4.010E-11
2.810E-10
9.770E-11
6.400E-12
6.260E-09
2.280E-09
0.000E+00

3.770E-12
7.070E-13
2.720E-13
1.070E-12
6.060E-13
5.290E-14
1.240E-09
3.740E-10
0.000E+00

6.990E-11
1.540E-11
8.400E-12
1.930E-11
7.400E-12
1.160E-12
5.200E-10
1.790E-10
0.000E+00

1.080E-10
1.110E-11
1.430E-12
3.390E-11
2.300E-11
1.800E-13
2.500E-09
7.830E-10
0.000E+00
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Ce-143 NJ

GONADS  1.280E-14 7.900E-12 4.958E-11 2.980E-16-1.000E+00 7.530E-11 2.120E-10
BREAST 1.470E-14 7.688E-12 4.825E-11 2.900E-16-1.000E+00 1.660E-11 2.320E-11
LUNGS 1.230E-14 6.893E-12 4.325E-11 2.600E-16-1.000E+00 3.880E-09 3.820E-12
RED MARR  1.170E-14 6.787E-12 4.259E-11 2.560E-16-1.000E+00 2.960E-11 5.070E-11
BONE SUR  2.520E-14 1.323E-11 8.302E-11 4.990E-16-1.000E+00 1.640E-11 1.610E-11
THYROID 1.280E-14 7.211E-12 4.525E-11 2.720E-16-1.000E+00 6.230E-12 4.350E-13
REMAINDER 1.170E-14 6.734E-12 4.226E-11 2.540E-16-1.000E+00 1.420E-09 3.890E-09
EFFECTIVE 1.290E-14 7.396E-12 4.642E-11 2.790E-16-1.000E+00 9.160E-10 1.230E-09
SKIN(FGR) 3.960E-14 1.058E-10 6.638E-10 3.990E-15-1.000E+00 0.000E+00 0.000E+00
Ce-144

GONADS  2.725E-15 6.32BE-13 1.319E-11 6.088E-17-1.000E+00 2.390E-10 6.987E-11
BREAST 3.129E-15 6.274E-13 1.307E-11 5.922E-17-1.000E+00 3.480E-10 1.223E-11
LUNGS 2.639E-15 5.228E-13 1.089E-11 5.362E-17-1.000E+00 7.911E-07 6.551E-12
RED MARR  2.507E-15 4.755E-13 9.907E-12 5.247E-17-1.000E400 2.880E-09 8.923E-11
BONE SUR  5.441E-15 1.646E-12 3.429E-11 1.127E-16-1.000E+00 4.720E-09 1.280E-10
THYROID 2.753E-15 5.529E-13 1.152E-11 5.41BE~17-1.000E+00 2.920E-10 5.154E-12
REMAINDER 2.534E-15 5.086E-13 1.060E-11 5.283E-17-1.000E+00 1.910E-08 1.890E-08
EFFECTIVE 2.773E-15 5.909E-13 1.231E-11 $.766E-17-1.000E+00 1.010E-07 5.711E-09
SKIN(FGR) 8.574E-14 7.648E-13 1.594E-11 1.250E-14-1.000E+00 0.000E+00 0.000E+00
Pr-143

GONADS  2.130E-17 2.264E-14 4.032E-13 7.930E-19-1.000E+00 4.370E-18 8.990E-18
BREAST 2.550E-17 2.330E-14 4.149E-13 8.160E~19-1.000E+00 2.220E-18 1.090E-18
LUNGS 1.860E-17 1.642E-14 2.923E-13 5.750E-19-1.000E+00 1.330E-08 1.910E-19
RED MARR 1.620E-17 1.493E-14 2.659E-13 5.230E-19-1.000E+00 1.480E-11 1.030E-12
BONE SUR  5.930E-17 5.454E-14 9.711E-13 1.910E-18-1.000E+00 1.490E-11 1.030E-12
THYROID 2.050E-17 1.802E-14 3.208E-13 6.310E-19-1.000E+00 1.680E-18 2.660E-20
REMAINDER 1.760E~17 1.642E-14 2.923E-13 5.750E-19-1.000E+00 1.970E-09 4.220E-09
EFFECTIVE 2.100E-17 2.002E-14 3.564E-13 7.010E-19-1.000E+00 2.190E-09 1.270E-09
SKIN(FGR} 1.760E-14 5.711E-11 1.017E-09 2.000E-15-1.000E+00 O0.000E+00 0.000E+Q0
Nd-147

GONADS 6.130E-15 4.218E-12 7.235E-11 1.48B0E-16-1.000E+00 8.410E-11 1.790E-10
BREAST 7.120E-15 4.132E-12 7.088E-11 1.450E-16-1.000E+00 3.450E-11 1.870E-11
LUNGS 5.820E-15 3.648BE-12 6.257E-11 1.280E-16-1.000E+00 1.060E-08 2.440E-12
RED MARR 5.400E-15 3.505E-12 6.013E-11 1.230E-16-1.000E+00 9.190E-11 5.050E-11
BONE SUR 1.320E-14 8.265E-12 1.418E-10 2.900E-16-1.000E+00 3.260E-10 2.220E-11
THYROID 6.120E-15 3.876E~12 6.648E-11 1.360E-16-1.000E+00 1.820E-11 2.640E-13
REMAINDER 5.530E-15 3.562E~12 6.111E-11 1.250E-16-1.000E+00 1.760E-09 3.760E-09
EFFECTIVE 6.190E-15 3.961E~12 6.795E-11 1.390E-16-1.000E+00 1.850E-09 1.1B80E-09
SKIN{FGR) 1.950E-~14 3.135E-11 5.377E-10 1.100E-15-1.000E+00 0.000E+00 0.000E+00
Np-239

GONADS 7.530E-15 4.691E-~12 4.380E-11 1.710E-16-1.000E+00 7.450E-11 1.620E-10
BREAST 8.730E-15 4.636E-12 4.329E-11 1.690E-16-1.000E+00 1.630E-11 1.720E-11
LUNGS 7.1B0E-15 4.115E-12 3.842E-11 1.500E-16-1.000E+00 2.360E~09 2.400E-12
RED MARR 6.500E-15 4.005E-12 3.740E-11 1.460E-16-1.000E+00 2.080E-10 4.660E-11
BONE SUR  2.000E-14 1.001E~11 9.349E-11 3.650E-16-1.000E+00 2.030E-09 3.590E-11
THYROID  7.520E-15 4.197E-12 3.919E-11 1.530E-16-1.000E+00 7.620E-12 2.070E-13
REMAINDER 6.760E-15 4.00SE~12 3.740E-11 1.460E-16-1.000E+00 9.590E-10 2.770E-09
EFFECTIVE 7.690E-15 4.471E-~12 4.175E-11 1.630E-16-1.000E+00 6.780E-10 8.820E-10
SKIN(FGR) 1.600E-14 7.215E-12 6.737E-11 2.630E-16-1.000E+00 0.000E+00 0.000E+00
Pu-238

GONADS  6.560E-18 4.291E~14 9.011E-13 1.490E-18-1.000E+00 1.040E-05 2.330E-09
BREAST 1.270E-17 5.558E~14 1.167E-12 1.930E-18-1.000E+00 4.400E-10 1.800E-13
LUNGS 1.060E-18 2.267E-15 4.758E-14 7.870E-20-1.000E+00 3.200E-04 8.640E-14
RED MARR  1.680E-18 5.587E~15 1.173E-13 1.940E-19-1.000E+00 5.800E-05 1.270E-08
BONE SUR  9.300E-18 3.514E-14 7.378E-13 1.220E-18-1.000E+00 7.250E-04 1.580E-07
THYROID  4.010E-18 9.792E-15 2.056E-13 3.400E-19-1.000E+00 3.B60E-10 7.990E-14
REMAINDER 1.990E-18 9.216E-15 1.935E-13 3.200E-19-1.000E+00 2.740E-05 2.1BOE-08
EFFECTIVE 4.880E-18 2.413E-14 5.068E-13 8.380E-19-1.000E+00 7.790E-05 1.340E-08
SKIN(FGR) 4.090E-17 2.776E-13 5.830E-12 9.640E-18-1.000E+00 0.000E+00 0.000E+00
Pu-239

GONADS  4.B40E-18 1.768E-14 3.713E-13 6.140E-19-1.000E+00 1.200E-05 2.640E-09
BREAST  7.550E-18 2.238E-14 4.699E-13 7.770E-19-1.000E+00 3.990E-10 1.210E-13
LUNGS 2.650E-18 2.267E-15 4.760E-14 7.870E-20-1.000E+00 3.230E-04 7.890E-14
RED MARR 2.670E-18 3.456E~-15 7.258E-14 1.200E-19-1.000E+00 6.570E-05 1.410E-08
BONE SUR  9.470E-18 1.673E-14 3.514E-13 5.810E-19-1.000E+00 8.210E-04 1.760E-07
THYROID  3.880E-18 5.126E-15 1.077E-13 1.780E-19-1.000E+00 3.750E-10 7.500E-14
REMAINDER 2.860E-18 4.838E-15 1.016E-13 1.680E-19-1.000E+00 3.020E-05 2.120E-08
EFFECTIVE 4.240E-18 1.057E~14 2.220E-13 3.670E-19-1.0C0E+00 8.330E-0S 1.400E-08
SKIN(FGR) 1.860E-17 1.057E-13 2.220E-12 3.670E-18-1.000E+00 0.000E+00 0.000E+00
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ENERGY

NORTHWEST

People-Vision-Bolutions

Appendix F3
Columbia RADTRAD

Dose Conversion Factors

Page No.
F3-10

Cont'd on page

Calculation No. NE-02-04-05

P i : ’ I i : / Revision No. 0
repared by / Date IXQ.. 712404 Verified by/Date /g 2,240 4
Pu-240 { !
GONADS 6.360E-18 4.11BE-14 8.649E-13 1.430E-18-1.000E+00 1.200E-05 2.640E-09
BREAST 1.230E-17 5.32BE-14 1.119E-12 1.850E-18-1.000E+00 4.330E-10 1.730E-13
LUNGS 1.090E-18 2.249E-15 4.723E-14 7.810E-20-1.000E+00 3.230E-04 8.220E-14
RED MARR  1.650E-18 5.386E-15 1.131E-13 1.870E-19-1.000E+00 6.570E-05 1.410E-08
BONE SUR 9.260E-18 3,398E-14 7.137E-13 1.180E-18-1.000E+00 8.210E-04 1.760E-07
THYROID  3.920E-18 9.446E-15 1.984E-13 3.280E-19-1.000E+00 3.760E-10 7.510E-14
REMAINDER 1.960E-18 8.870E-15 1.863E-13 3.080E-19-1.000E+00 3.020E-05 2.130E-08
EFFECTIVE 4.7S0E-18 2.313E-14 4.857E-13 B.030E-19-1.000E+00 8.330E-05 1.400E-08
SKIN(FGR) 3.920E-17 2.644E-13 5.552E-12 9.1B0E-18-1.000E+00 0.000E+00 0.000E+00
Pu-241

GONADS 7.190E-20 6.653E-17 1.396E-15 2.310E-21-1.000E+00 2.760E-07 S.660E~11
BREAST 8.670E-20 7.229E-17 1.517E~-15 2.510E-21-1.000E+00 2.140E-11 2.790E~15
LUNGS 6.480E-20 4.090E-17 8.584E-16 1.420E-21-1.000E+00 3.180E-06 4.480E-15
RED MARR  5.630E-20 4.003E-17 8.403E-16 1.390E-21-1.000E+00 1.430E-06 2.780E-10
BONE SUR 2.190E-19 1.385E-16 2.908E-15 4.810E-21-1.000E+00 1.780E-05 3.480E-09
THYROID 6.980E-20 4.522E-17 9.491E-16 1.570E-21-1.000E+00 9.150E-12 1.010E-15
REMAINDER 6.090E-20 4.291E-17 9.007E-16 1.490E-21-1.000E+00 6.020E-07 1.850E-10
EFFECTIVE 7.250E-20 §.558E-17 1.167E-15 1.930E-21-1.000E+00 1.340E-06 2.070E-10
SKIN(FGR) 1.170E-19 2.033E-16 4.268E-15 7.060E-21-1.000E+00 0.000E+00 0.000E+00
Am-241

GONADS 8.580E-16 9.360E-13 1.966E-11 3.250E-17-1.000E+00 3.250E-05 2.700E-07
BREAST 1.070E-15 1.014E-12 2.129E-11 3.520E-17-1.000E+00 2.670E-09 2.620E~11
LUNGS 6.740E-16 5.789E-13 1.216E-11 2.010E-17-1.000E+00 1.840E-05 3.360E-11
RED MARR 5.210E-16 4.838E-13 1.016E-11 1.680E-17-1.000E+00 1.740E-04 1.450E-06
BONE SUR 2.870E-15 2.678E-12 5.625E-11 9.300E-17-1.000E+00 2.170E-03 1.810E-05
THYROID  7.830E-16 6.365E-13 1.337E-11 2.210E-17-1.000E+00 1.600E-09 1.320E-11
REMAINDER 6.340E-16 5.933E-13 1.246E-11 2.060E-17-1.000E+00 7.820E-05 6.660E-07
EFFECTIVE 8.180E-16 7.920E-13 1.663E-11 2.750E-17-1.000E+00 1.200E-04 9.840E-07
SKIN(FGR) 1.280E-15 2.396E-12 5.032E-11 8.320E-17-1.000E+00 0.000E+00 0.000E+00
Cm-242

GONADS 7.830E-18 4.893E-14 1.013E-12 1.700E-18-1.000E+00 5.700E-07 5.200E-09
BREAST 1.480E-17 6.159E-14 1.275E-12 2.140E-18-1.000E+00 9.440E-10 8.950E-12
LUNGS 1.130E-18 3.022E-15 6.257E-14 1.050E-19-1.000E+00 1.550E-05 B8.B840E-12
RED MARR 1.890E-18 6.562E-15 1.359E-13 2.280E-19-1.000E+00 3.900E-06 3.570E-08
BONE SUR 1.060E-17 4.231E-14 8.759E-13 1.470E-18-1.000E+00 4.870E-05 4.460E-07
THYROID  4.910E-18 1.261E-14 2.610E-13 4.380E-19-1.000E+00 9.410E-10 B.820E-12
REMAINDER 2.270E-18 1.079E-14 2.235E-13 3.750E-19-1.000E+00 2.450E-06 4.020E-08
EFFECTIVE 5.690E-18 2.751E-14 5.697E-13 9.560E-19-1.000E+00 4.670E-06 3.100E-08
SKIN(FGR) 4.290E-17 2.700E-13 5.589E-12 9.380E-18-1.000E+00 0.000E+00 0.000E+00
Cm-244

GONADS 6.900E-18 4.522E-14 9.492E-13 1.570E-18-1.000E+00 1.590E-05 1.330E-07
BREAST 1.330E-17 5.702E-14 1.197E-12 1.980E-18-1.000E+00 1.040E-09 B.B20E-12
LUNGS 7.080E-19 2.592E~15 5.441E-14 9.000E~20-1.000E+00 1.930E-05 B.B810E-12
RED MARR 1.460E-18 5.87SE-15 1.233E-13 2.040E-19-1.000E+00 9.380E-05 7.820E-07
BONE SUR B8.820E-18 3.859E-14 8.101E-13 1.340E-18-1.000E+00 1.170E-03 9.770E-06
THYROID 4.1S0E-18 1.146E-14 2.406E-13 3.980E-19-1.000E+00 1.010E-09 B.440E-12
REMAINDER 1.810E-18 9.B21E-15 2.062E-13 3.410E-19-1.000E+00 4.780E-05 4.150E-07
EFFECTIVE 4.910E-18 2.529E-14 5.308E-13 8.7B0E-19-1.000E+00 6.700E-05 5.450E-07
SKIN(FGR) 3.910E-17 2.506E-13 5.260E-12 8.700E-18-1.000E+00 0.000E+00 0.000E+00
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Appendix F4

NORTHWEST Columbia RADTRAD .PSF Files

Page No.
F4-1

Cont'd on page

Calculation No. NE-02-04-05

Revision No.

0

Columbia_if.psf \_)

Radtrad 3.03 4/15/2001
Columbia AST - Failed Line - Filtered
Nuclide Inventory File:
c:\program files\radtrad303\enw\columbia.nif
Plant Power Level:
3.5560E+03
Compartments:
7
Compartment 1:
Dw
3
2.0050E+05

[-R-N-Nel

Compartment 2:
WW

3

1.4420E+05

[oNoN-—1No]

Compartment 3:
RB
3
5.0000E+03

coocooo

Compartment 4:
SP

3

1.3730E+05

[N oNoNeN-]

Compartment 5:
CR

-

2.1400E+05

o000 oo0

Compartment 6:
Enviro
2
0.0000E+00

[eNeNoNeNa)

Compartment 7:
Dummy

3

1.0000E+06

0
0

Prepared by / Date: )\fh' 1 ‘14’0‘1 VerfiedbylDate: 2,/ _ocos
€
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Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page
F4-2

Calculation No. NE-02-04-05

Revision No. 0

Prepared by / Date:rXf&v 2 Iul o4
=

[¢}
0
0
Pathways:
12
Pathway 1:
DW to Ww
1
2
2
Pathway 2:
WW to DW
2
1
2
Pathway 3:
Failed SL to Enviro
1
6
2
Pathway 4:
Intact SLs to Dummy
1
7
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

-
2

Pathway 9:

SP to RB

0w

Pathway 10:
RB SGTS to Dummy
3
7
2
Pathway 11:
Enviro to CR (filtered)
6
S
2
pathway 12:
CR to Enviro
5
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Verified by/Date: BLY-9 .2 o
4
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ENERGY i
NORTHWEST ColumbgmmDF.gSF Files

People- Vision: Solutions

Page No.
F4-3

Cont'd on page

Calculation No. NE-02-04-05

Revision No.

0

Prepared by / Date'r\{/" 7]‘“/ o4 Verified by/Date: 2 ,/ 92250 }/

Source Term: A\

1

1 1.0000E+00
c:\program files\radtrad303\defaults\fgrllsl2.inp
c:\program files\radtrad303\enw\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+0Q0
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
0
0
0
0
0
Compartment 2:
0
1
0
0
0
0
0
0
0
Compartment 3:
0
1
0
0
0
o]
0
0
0
Compartment 4:
0
1
0
o]
0
o
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ENERGY ;
NORTHWEST Columbﬁ[l){g%r’;‘g:rDF.gSF Files

People- Vision-8olutions

Page No. Cont'd on page
F4-4

Calculation No. NE-02-04-05

Revision No. 0

Prepared by / Date: (\\5)‘\' 7lm°‘l VerifiedbylDate: ;7,0 . 25.0¥
\7 L)

0
0

0
Compartment 5:

COO0O0ODO0OO0OOmO

Compartment 6:

Compartment 7:

OOOOQQOHO% OO0OO0OO0OQOO0OmWOD

Pathways:
12

Pathway 1:
0

.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

pathway 2:

.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
.0333E+00 1.4420E+05 0.0000E+00  0.0000E+00 0.0000E+00
.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

OODO0OQCONNOWHOODODOOTOODOOODONNOWHOOODO
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Columbia RADTRAD .PSF Files

Page No.
F4-5

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date:r\(hv 1"24!0‘{

Verified by/Date: P -
s P5-0
By Y

Revision No.

0

0
Pathway 3: \\)
0
0
0
0
0
1
3
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
7.2000E402 6.9200E-02 0.0000E+00 0.0000E+00 0.0000E+00
0
0
0
0
0
0
Pathway 4:
0
0
0
0
(4]
1
3
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
(4]
4]
0
(4]
0
0
Pathway 5:
0
0
]
0
0
1
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 0.0C00E+00 0.0000E+00
2.4000E+01 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+402 3.4800E-01 0.0000E+00 0.0000E+00 0.0000E+00
o
1]
C
0
o
0
Pathway 6:
0
[
0
0
0
1
4
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
0
0
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Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-6

Calculation No. NE-02-04-05

Prepared by / Date:/\éh 7,2!}0‘1

Revision No. 0

0
Pathway 7: \\)
0
0
0
0
0
1
4
0.0000E+00 7.5200E-01 0.0000E+00
3.3300E-01 5.6000E-02 0.0000E+00
2.4000E+01 2.8000E-02 0.0000E+00
7.2000E+02 2.8000E-02 0.0000E+00
0
0
0
0
0
(4]
Pathway 8:
0
0
0
0
0
1
4
0.0000E+00 5.4100E-01 0.0000E+00
3.3300E-01 4.0000E-02 0.0000E+00
2.4000E+01 2.0000E-02 0.0000E+00
7.2000E+02 2.0000E-02 0.0000E+00
0
0
0
0
4]
0
Pathway 9:
0
0
0
0
o
1
3
0.00G0E+00 0.0000E+00 0.0000E+00
2.5000E-01 2.6800E-01 1.0000E+02
7.2000E+02 2.6800E-01 1.0000E+02
0
0
0
0
(4]
0
Pathway 10:
0
0
0
0
0
1
3
0.0000E+00 5.0000E+03 0.0000E+00
3.3300E-01 $.0000E+03 9.8000E+01
7.2000E+02 $.0000E+03 9.8000E+01
0
0
0
]
e

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

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

0.0000E+00

0.0000E+00
0.0000E+00

0.0000E+00
9.B000E+D]
9.8000E+01

Verified bylDate: g,/ =.220Y

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

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

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

0.0000E+00
9.8000E+01
9.8000E+01
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Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page
F4-7

Calculation No. NE-02-04-05

Prepared by / Date:j X‘ﬁ- 7[ 21,0‘{

Verified bleate: e ;/ ;{
- (

Revision No. 0

0 V)

Pathway 11:

[= N -0 -]

Pathway 12:

COOCOONONFHODOOOOMTOODOOQLOONONKOOO

<

Dose Locations:
3
Location 1:

CR
5
0
1
2
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04
1
4

0.0D00E+D0 1.0000E+00

2.4000E+01 6.0000E-01

9.6000E+01 4.0000E~-01

7.2000E+02 4.0000E-01
Location 2:

EARB
6
1
2
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04
1
4

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 3:

LPZ
6
1
S
0.0000E+0C0 4.9500E-05
8.0000E+00  3.6900E-05

.0000E+00 8.0000E+02 9.9000E+01 9.5000E+01 9.5000E+01
.2000E+02  8.0000E+02 9.9000E+01 9.5000E+01 9.5000E+01

.0000E+00 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02
.2000E+02 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02
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Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-8

Cont'd on page

Calculation No. NE-02-04-05

1

6
0.0000E+00

1

1
1
1
1

Effective Volume Location:

8.8100E-04
2.0000E+00 3.7500E-04
8.0000E+00 1.9300E-04
2.4000E+01 1.5000E-04
9.6000E+01 1.4400E-04
7.2000E+02 1.4400E-04

Simulation Parameters:

(3
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
7.2000E+02 0.0000E+00

Output Filename:
C:\Program Files\radtrad303\ENW\Columbia_1f.o0

End of Scenario File

Prepared by / Date: 34 ,10’0 Verified by/Date: Revision No. 0
pared by / Date: \*/— 73I¢Y YToE BaY 580y

2.4000E+01  1.Y%D0E-05 4

9.6000E+01  7.8100E-06

7.2000E+02  7.8100E-06

1

4

0.0000E+00  3.5000E-04

8.0000E+00  1.8000E-04

2.4000E+01  2.3000E-04

7.2000E+02  2.3000E-04

0
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NORTHWEST Columbia RADTRAD .PSF Files

Page No.
F4-9

Cont'd on page

Calculation No. NE-02-04-05

Revision No.

0

Columbia lu.psf \J

Radtrad 3.03 4/15/2001
Columbia AST ~ Failed Line - Unfiltered
Nuclide Inventory File:
c:\program files\radtrad303\enw\columbia.nif
Plant Power Level:
3.5560E+03
Compartments:
7
Compartment 1:
DwW
3
2.0050E+05
1
0
0

0

]
Compartment 2:
Wi

3

1.4420E+05

o000

Compartment 3:
RB
3
5.0000E+03

[~ N =Nl el

Compartment 4:
sp
3
1.3730E+05

[=NeNel-Na)

Compartment S:
CR
1

2.1400E+05

[~ N-N-N-No

Compartment 6:
Enviro

2
0.0000E+Q0

OO0 O00O0

Compartment 7:
Dummy
3
1.0000E+06

Prepared by / Date:X& 7 ’»ul o& | Verified by/Date: Py) Cof 9.2 ;.o[
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Page No. Cont'd on page
F4-10

Calculation No. NE-02-04-05

Verified bylDate: g,/ 3 s2pY
(

Revision No. 0

Prepared by / Date: \G~ 7’21 / oy
\/J

0

0
0
Pathways:
12
Pathway 1:
DW to wWw
1
2
2
Pathway 2:
WW to DW
2

1
2
Pathway 3:
Failed SL to Enviro
1
6
2
Pathway 4:
Intact SLs to Dummy
1
7
2
Pathway 5:
DW to RB

1
3

N

Pathway 6:
WW to RB
2
3
2
Pathway 7:
Bypass DW to Dummy

1
3

2
Pathway 8:
Bypass WW to Dummy
2
7
2
Pathway 9:
SP to RB
4
3
2
Pathway 10:
RB SGTS to Dummy
3
7
2
Pathway 11:
Enviro to CR (unfiltered)
6
S
2
pathway 12:
CR to Enviro
S
[
2

End of Plant Model File
Scenario Description Name:

25291 R1




Page No. Cont'd on page

F4-11

ENERGY

Appendix F4

NORTHWEST

\ Columbia RADTRAD .PSF Files
People- Vision-Solutions

Calculation No. NE-02-04-05

Revision No. 0

Prepared by / Date:{X[‘lav 7’2.;/04 Verified by/Date: ﬂ & )/ 5.2 &y

Plant Model Fileahnk:

Source Term:

1

1 1.0000E+00
c:\program files\radtrad303\defaults\fgrllsl2.inp
c:\program files\radtrad303\enw\columbia.rft

Overlying Pool:
[

0.0000E+00

1
9.5000E-01
0.0000E+00
0
]
¢

0

Compartments:

7

Compartment 1:

Col

(2]

0
[=]
QOHO% ODCOO0OOOOrRO

gOOOOOOOHO

Y]
1
1
0.0000E+00
5
0.0000E+00
2.5000E-01
2.4400E+00
2.4000E+01
7.2000E+02
1
0.0000E+00
5
0.0000E+00
2.5000E-01
2.4400E+00
2.4000E+01
7.2000E+02

1
0.0000E+00

gOOOOO

artment 2:

partment 3:

artment 4:

4.8500E-02

0.0000E+00
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

0.0000E+00
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

1.5000E-03 1.0000E+00

25291 R1




ENERGY :
NORTHWEST mmmﬁ%ﬂ%lm;gsp Files

Peaople-Vision-Solutions

Page No. Cont'd on page
F4-12

Calculation No. NE-02-04-05

" 4
Prepared by / Dat%tb 1 ,uloq Verified by/Date: ’g _Z &0y

Revision No. 0

N,

OoO0OO0O0OO

Co!

H

partment 5:

gOOOOOOOHO

O

partment 6:

ODOoO0OO0O0OO0OORO

Compartment 7:

0O0OO0ODOO0OO0OO+HD

Pathways:
12
Pathway 1:

(o N o]

.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

Pathway 2:

.0000E+00 0.0000E+00 0.0000E4+00  0.0000E+00 0.0000E+00
.0333E+00 1.4420E+05 0.0000E+0C  0.0000E+00 0.0000E+00
.2000E+02 1.4420E+05 0.0000E+00  0.0000E+00  0.0000E+00

COO0OO0CONNOWHOODOOOODOOOOONNOWHOOO

25291 R1




ENERGY
NORTHWEST

Paopla - Vision-8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-13

Calculation No. NE-02-04-05

: z[ i - Revision No. 0
Prepared bleate.X;- ’7’ fjoy Verified by/Date: d( J 2-282) 4/
0 { 4
Pathway 3:
0
0
0
0
0
1
3
0.0000E+00  1.3800E-01 0.0000E+00  0.0000E+00  0.0000E+00
2.4000E+01 6.9200E-02 O0.0000E+00 0.0000E+00  0.0000E+00
7.2000E+02  6.9200E-02 0.0000E+00  0.0000E+00  0.0000E+00
(]
0
(]
0
0
0
Pathway 4:
0
0
0
0
0
1
3
0.0000E+00 4.1500E-01 8.9700E+01  4.2B00E+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  4.2B800E+01  1.0000E-01
]
0
0
0
0
0
Pathway 5:
0
0
0
0
0
1
4
0.0000E+00 0.0000E+00 0.00Q0E+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 3.4B00E-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
0
0
0
0
Pathway 6:
°
0
0
0
0
1
4
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00  0.0Q00E+00
3.3300E-01 5.0000E-0G1  0.0000E+0G  0.0000E+00  0.0000E+00
2.4000E+01 2.5000E-01  0.0000E+00 0.G000E+0D  0.0000E+00
7.2000E+02 2.S000E-01  0.0000E+00 0.0000E+00  0.0000E+00
0
i}
0
0
0

25291 R1




Page No. Cont'd on page

F4-14

‘NENERGY Appendix F4

NORTHWEST

X Columbia RADTRAD .PSF Files
People-Vision-Bolutions

Calculation No. NE-02-04-05

: i . Revision No. 0
Prepared by / DateA{/L 7 Izllcq Verified by/Date: ff Ly o1 g o}/
0 ! ) !
Pathway 7: U
0
0
o
0
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
0
0
0
o]
0
0
Pathway 8:
0
0
0
0
0
1
4
0.0000E+00 5.4100E-01 0.0000E+Q0 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+402 2.0000E-02 0.0000E+00 0.0000E+00  0.0000E+00
0
¢}
0
0
o
0
Pathway 9:
(4]
0
0
0
0
1
3
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-01 2.6800E-01 1.0000E+02 0.0000E+00  0.0000E+00
7.2000E+02  2.6800E-01 1.0000E+02 0.0000E+00  0.0000E+00
0
0
0
0
0
0
Pathway 10:
0
0
0
0
0
1
3
0.0000E+00 5.0000E+03  0.0000E+00 0.0000E+00  0.0000E+00
3.3300E-01 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
7.2000E+402 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
0
0
0
0
0

25291 R1



ENERGY
NORTHWEST

People -Vision-8olutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-15

Cont'd on page

Calculation No. NE-02-04-05

Prepar ;>\ ] l‘ ri . _ Revision No. 0
pared by / Date: \J4. 7[21Jeq | Verified by/Date Bt oS >3 500
0 |V ¢
Pathway 11:
]
0
0
0
0
1
2
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
0
0
0
0
0
0
Pathway 12:
¢
0
0
0
0
1
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
o]
0
0
(1]
0
0
Dose Locations:
3
Location 1:
CR
5
0
1
2
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04
1
4
0.0000E+00 1.0000E+00
2.4000E+401 6.0000E-01
9.€000E+01 4.0000E-01
7.2000E+02 4.0000E-01
Location 2:
EAB
6
1
2
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04
1
4
0.0000E+00 3.5000E-04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-04
7.2000E+02 3.5000E-04
0
Location 3:
LPZ
6
1
S
0.0000E+00 4.9500E~05
8.0000E+00 3.6900E-05
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ENERGY
NORTHWEST

Peopla *Vision-8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-16

Cont'd on page

Calculation No. NE-02-04-05

P

Output Filename:
C:\Program Files\radtrad303\ENW\Columbia_1lu.o0

End of Scenario File

. i . Revision No. 0
Prepared by / Date( \(_4.. 7,2:{0‘1‘ Verified by/Date: /42 / WY e}/

2.4000E401  1Y9500E-05 )
§.6000E+01  7.8100E-06
7.2000E+02  7.8100E-06
1
q
0.0000E+00  3.S000E-04
8.0000E+00  1.8000E-04
2.4000E+01  2.3000E-04
7.2000E+02  2.3000E-04
0

Effective Volume Location:
1
6
0.0000E+00  4.7000E-03
2.0000E+00  2.0000E-03
8.0000E+00  1.0300E-03
2.4000E+01  8.0100E-04
9.6000E+01  7.6900E-04
7.2000E+02  7.6900E-04

Simulation Parameters:
6
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
7.2000E+02  0.0000E+00

25291 R1




ENERGY
NORTHWEST

D_aupla *Vision-8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-17

Calculation No. NE-02-04-05

Prepared by / Date: /\\(4" 7 I?—!,oq

Revision No. 0

Verified by/Date: 2 o 7250y
O T

Radtrad 3.03 4/15/2001
Columbia AST - Intact Lines - Filtered
Nuclide Inventory File:
c:\Program Files\radtrad303\ENW\columbia.nif
Plant Power Level:

3.5560E+03
Compartments:

7
Compartment 1:
Dw

3

2.0050E+0S

Columbia 2f.psf

[-N-N-NeN

Compartment 2:
WW

w

1.4420E+05

coooo

Compartment 3:
RB

(%)

5.0000E+03

coocoo

Compartment 4:
Sp
3
1.3730E+05

[~ ReoNoNaolNal

Compartment 5:
CR

—

2.1400E+0S

[~ o)

Compartment 6:
Enviro
2
0.0000E+00

[N oN-N-N-]

Compartment 7:
Dummy

3
1.0000E+06

0

0

25291 R1




ENERGY
NORTHWEST

People-Vision-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-18

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date:)\fla— ] ,‘Ll [o‘r

Revision No.

0

0 U
0 .

0
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:
Intact SLs to Enviro

1

6

2
pPathway 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 B:
Bypass WW to Dummy
2
7
2
Pathway 9:
SP to RB

N W

Pathway 10:
RB SGTS to Dummy
3
¥
2
Pathway 11:
Enviro to CR (filtered)
3
S
2
Pathway 12:
CR to Enviro
5
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Verified by/Date: BL i:a"' 247 /Jj')
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ENERGY
NORTHWEST

People-: Vision:-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-19

Cont'd on page

Calculation No. NE-02-04-05

-1 1.0000E+00
c:\Program Files\radtrad303\defaults\fgrilel2.inp
c:\Program Files\radtrad303\ENW\columbia.rft

0.0000E+00

1
4.8500E-02 1.5000E-03

9.5000E-01 1.0000E+00

Overlying Pool:
0

0.0000E+00
0
0
0

0
Compartments:
7

Compartment 1:
0
1
1
0.0000E+00
S
0.0000E+00
2.5000E-01
2.4400E+00
2.4000E+01
7.2000E+02

0.0000E+00
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

1

0.0000E+00
5

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

0.0000E+00

0.0000E+00
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

Compartment 2:

e NaNeNoN-NoN-N Nk NoNoNeNoNal

Co!

=}

partment 3:

[=N=N-NeNeNoleN -

Compartment 4:

OO0 ~O

. : . - Revision No. 0
Prepared by / Date: \ $4. 7oy | verified byDate: 75,/ .25 -0)
Source Term: \J !
1

25291 R1




ENERGY -
NORTHWEST Columbﬁil){i?)r’:'gergSF Files

People-Vision:8olutions

Page No. Cont'd on page
F4-20

Calculation No. NE-02-04-05

Prepared by / Date:(\4}- 7 ,‘Zl ’ oY Verified by/Date: ﬂ7 2z2¢-o)

Revision No. 0

0 V
0
.0

Compartment 5:

OO0OO0O0O0QOKO

Compartment 6:

Compartment 7:

OO0 OO0OOMOEOODOOOOKROD

Pathways:
12
Pathway 1:

wrHLOOOOO

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
o
0
0
0
0
Pathway 2:
0
0
0
0
0
1
3
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
0
0
0
0

25291 R1




ENERGY
NORTHWEST

People-Vision:Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-21

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Datez/\tb.. 7Iuloq

Revision No.

0

Verified by/Date: L2 / 2.25-0¥

Pathway 3:

0
0
0
0
0
1
3
0.0000E+00 1.3800E-01 0.0000E+00
2.4000E+01 6.9200E-02 0.0000E+00
7.2000E+02 6.9200E~-02 0.0000E+00
0
0
0
0
0
0
Pathway 4:
0
0
0
0
0
1
3
0.0000E+00 4.1500E-01 8.9700E+01
2.4000E+01 2.0800E-01 8.9700E+01
7.2000E+02 2.0800E-01 8.9700E+01
0
0
0
0
0
0
Pathway 5:
0
0
0
0
0
1
4
0.0000E+00  0.0000E+00 0.0000E+00
3.3300E-01 6.9600E-01 0.0000E+00
2.4000E+01 3.4800E-01 0.0000E+00
7.2000E+02 3.4800E-01 0.0000E+00
0
0
0
0
0
0
Pathway 6:
0
0
0
0
0
1
4
0.0000E+00 0.0000E+00 0.0000E+00
3.3300E~-01 S.0000E-01 0.0000E+00
2.4000E+401 2.5000E-01 0.0000E+00
7.2000E+02 2.5000E-01 0.0000E+00
0
0
0
o
(1]
0

0.0C00E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
4.2800E+01 1.0000E-01
4.2800E+01 1.0000E-01
4.2800E+01 1.0000E-01
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

25291 R1




ENERGY
NORTHWEST

People- Vision-8Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-22

Calculation No. NE-02-04-05

Prepared by / Date:/\lla 7[:[/07

Revision No.

0

Verified by/Date: AB2Y 9.2 ¥

COoOO0O0O0O0OJW

Pathway 7:
; \
0
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+0Q0 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
0
[
0
0
0
0
Pathway B:
0
0
0
0
o
1
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+QQ 0.0000E+00 0.0000E+0Q
0
0
o
0
4]
0
Pathway 9:
0
0
0
0
0
1
3
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-01 2.6800E-01 1.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 2.6800E-01 1.0000E+02 0.0000E+Q0 0.0000E+00
0
0
0
0
0
0
Pathway 10:
]
¥]
¢
0
0
1
3
0.0000E+00 $.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
.3300E-01 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
.2000E+02 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01

25291 R1




ENERGY
NORTHWEST

People- Vision-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-23

Cont'd on page

Calculation No. NE-02-04-05

: \ i . Revision No. 0
Prepared by / Date: . (h 7/1}/0‘{ Verified by/Date: B2y D25 &Y
Pathway 11: 44\~}
0
]
0
0
0
1
2
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
0
0
1]
4]
0
0
Pathway 12:
0
0
0
0
0
1
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
0
0
Q
0
4]
4]
Dose Locations:
3
Location 1:
CR
5
o
1
2
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04
1
4
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 2:
EAB
[3
1
2
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04
1
4
0.0000E+00 3.5000E-04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-04
7.2000E+02 3.5000E-04
0
Location 3:
LP2
6
1
5
0.0000E+00 4,9500E-05
8.0000E+00 3.6900E-05
2.4000E+01 1.9500E-05
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Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-24

Cont'd on page

Calculation No. NE-02-04-05

[ e

Output Filename:
C:\Program Files\radtrad303\ENW\Columbia _2f.00

End of Scenario File

Prepared by / Date: \ [ Jo ified : Revision No. 0
P y ,4/“72: ¢ | Verified by/Date SEH 5.35-0V

9.6000E+01  7.80#0E-06
7.2000E+02  7.8100E-06
1
4
0.0000E+00  3.5000E-04
8.0000E+00  1.8000E-04
2.4000E+01  2.3000E-04
7.2000E+02  2.3000E-04
0

Effective Volume Location:
1
6
0.0000E+00  B8.8100E-04
2.0000E+00  3.7500E-04
8.0000E+00  1.9300E-04
2.4000E+01  1.5000E-04
9.6000E+01  1.4400E-04
7.2000E+02  1.4400E-04

Simulation Parameters:
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
7.2000E+02  0.0000E+00

25291 R1
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Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-25

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: X‘M—' 7 ! 2-!!0‘{

Verified by/Date: L7 // 5. 27 oY

Revision No.

0

Columbia 2u.psf \)
Radtrad 3.03 4/15/2001
Nuclide Inventory File:

Plant Power Level:
3.5560E+03
Compartments:
7
Compartment 1:
DW
3
2.0050E+05

(=N =l ]

Compartment 2:
Ww

3

1.4420E+05

(=N -R~ o]

Compartment 3:
RB
3
5.0000E+03

[=N=NoNoN ]

Compartment 4:
SP
3
1.3730E+05

[=N=NeoleNo)

Compartment 5:
CR

=

2.1400E+405

[=ReNeRalael

Compartment 6:
Enviro

2

0.0000E+00

[= N« NelaN-]

Compartment 7:
Dummy

1.0000E+06
0
0

Columbia AST - Intact Lines - Unfiltered

c:\program files\radtrad303\enw\columbia.nif

25291 R1




ENERGY
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People-Vision-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page
F4-26

Calculation No. NE-02-04-05

Verified by/Date: Z£2. // 2.2r 2¥

Revision No. 0

Prepared by / Date: ,\bv 7 }u Io‘{
\V

0

0

0
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:
Intact SLs to Enviro
1
6
2
Pathway S:
DW to RB

1
3

L\

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 Dummy
3
7
2
Pathway 11:
Enviro to CR {(unfiltered)
(3
S
2
Pathway 12:
CR to Enviro
5
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

25291 R1




ENERGY
NORTHWEST

Paaple +Vision -8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-27

Cont'd on page

Calculation No. NE-02-04-05

VerifiedbylDate: =7,/ o .0y

Revision No.

0

Prepared by / Date: /\\QA.- Y lzl,l‘t
A\

Source Term:
1
1 1.0000E+00
c:\program files\radtrad303\defaults\fgrllglZ.inp
c:\program files\radtrad303\enw\columbia.rft
0.0000E+00
1
9.5000E-01
Overlying Pool:
0

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

0.0000E+00

0

0

0

4]
Compartments:

7
Compartment 1:

0

1

1

0.0000E+0Q

S

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

0.0000E+00

0.0000E+00
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

5

©.0000E+00
2.5000E-01
2.4400E+00
2.4000E+01
7.2000E+02

0.0000E+00
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

1

0.6000E+G0
0
0
0
]
0

Compartment 2:

Soocooooo~o

Compartment 3:

HSoo0o00o00GCOo~O

Compartment 4:

DOOKHO

25281 R1




ENERGY
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Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-28

Calculation No. NE-02-04-05

Prepared by / Datez/\{,«. 2z ifoy

Verified by/Date: =2/ 7,?,;¢}/

Revision No. 0

\/

Compartment 5:

Hooooooo~0o0gO0O0OO0O

Compartment 6:

Jooo0ooo0ookrHO©

Compartment 7:

OCO0OOCODO0OO0OO0OO

Pathways:
12
Pathway 1:

0.0000E+00
1.4420E+05
1.4420E+05

.0000E+00
.0333E+00
.2000E+02

Pathway 2:

0.0000E+00
1.4420E+05
1.4420E+05

.0000E+00
.0333E+00
.2000E+02

OO COIYINOCWrHOODOOOTOODOOOONNOWKROOOOO

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

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

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

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

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

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

25291 R1




ENERGY
NORTHWEST

Peapla ‘Vision -Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-29

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: /&4"‘ 7 Izd o

Verified by/Date: P / 2.24- oY
(

Revision No.

0

Pathway 3:

[N eNeleNoNal

0
o
¢]
0
4]
1
3
0.0000E+00 1.3800E-01 0.0000E+00
2.4000E+01 6.9200E-02 0.0000E+00
7.2000E+02 6.9200E-02 0.0000E+00
0
0
0
0
0
0
Pathway 4:
Y]
0
0
0
4]
1
3
0.0000E+00 4.1500E-01 8.9700E+01
2,4000E+01 2.0800E-01 8.9700E+01
7.2000E+02 2.0800E-01 8.9700E+01
0
0
0
0
0
0
Pathway 5:
o]
0
0
0
(]
1
4
0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 6.9600E-01 0.0000E+00
2.4000E+01 3.4800E-01 0.0000E+00
7.2000E+02 3.4800E-01 0.0000E+00
0
0
0
0
0
0
Pathway 6:
0
0
0
0
0
1
4
0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.0000E-01 0.0000E+00
2.4000E401 2.5000E-01 0.0000E+00
7.2000E+02 2.5000E-01 0.0000E+00

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

4.2B00E+01
4.2B00E+01
4.2800E+01

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

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

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

1.0000E-01
1.0000E-01
1.0000E-01

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

0.000Q0E+00
0.0000E+00
0.0000E+00
0.0000E+00

25291 R1
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Columbia RADTRAD .PSF Files

Page No.
F4-30

Cont'd on page

Calculation No. NE-02-04-05

Pr : lz ’oq i . - Revision No. 0
epared by / Date r\glv N Verified by/Date Y /{ 5.2 oY
Pathway 7: \J
o
]
0
]
0
1
4
0.0000E+00 7.5200E-01  0.0D0DE+00  0.C000E+00  0.0000E+00
3.3300E-01 5.6000E-02 O0.0000E+00  0.0000E+00  0.0000E+00
2.4000E+01  2.BOODE-02  0.0000E+00  0.0000E+00  0.0000E+00
7.2000E402 2.8000E-02 0.0000E+00  0.0000E+00  0.0000E+00
0
0
0
0
0
0
Pathway 8:
0
0
o
0
0
1
4
0.0000E+00 $.4100E~-01  0.0000E+00  0.0C00E+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
]
0
]
0
0
0
Pathway 9
0
o
0
0
0
1
3
0.0000E+00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00
2.5000E-01 2.6800E-01  1.0000E+02 0.00C0E+00  0.0000E+00
7.2000E+02 2.6800E-01  1.0000E+02  0.0000E+00  0.000OE+00
0
0
0
0
0
0
Pathway 10
0
0
0
0
0
1
3
0.0000E+00  5.0000E+03  0.0000E+00  0.D000E+00  0.000DE+00
3.3300E-01 5.0000E+03  9.8000E+01  9.8000E+01  9.B8D00E+01
.2000E+02  5.000DE+03  9.B8000E+01  9.BO0DE+01  9.8000E+01

25291 R1




ENERGY
NORTHWEST

People- Vision Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-31

Cont'd on page

Calculation No. NE-02-04-05

Verified by/Date: By .25 oY

Revision No.

0

Prepared by / Date:(\ﬂ-v 1 ]ulo'f
0 \/

0
Pathway 11:

QOOO0OOONONKFOOODOOMOODOOOONONNMODODOOO

Dose Locations:

3
Location 1:
CR
5
g
1
2
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04
1
4
0.0000E+00 1.0000E+00
2.4000E+01 6.0000E-01
9.6000E+01 4.0000E-01
7.2000E+Q02 4.0000E-01
Location 2:
EARB
6
1
2
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04
1
4
0.0000E+00 3.5000E-04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-~-04
7.2000E+02 3.5000E~04
0
Location 3:
LPZ
6
1
5
0.0000E+00 4.,9500E-05

.0000E+00 5.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00

.2000E+02 S.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
Pathway 12:

.0000E+00 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02

.2000E+02 8.5000E+02 1.0000E+02 1.0D00E+02 1.0000E+02

25291 R1




ENERGY
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People- Vision-8olutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-32

Cont'd on page

Calculation No. NE-02-04-05

1

1
1
1
1

Effective Volume Location:

1

6

0.0000E+00 4.7000E-03
2.0000E+00 2.0000E-03
8.0000E+00 1.0306E-03
2.4000E+01 8.0100E-04
9.6000E+401 7.6900E-04
7.2000E+02 7.6900E-04

Simulation Parameters:

6

0.0000E+00 5.0000E-02
4,.0000E+400 5.0000E-01
8.0000E+00 1.0000E+00
2.4000E+01 2.0000E+00
4.8000E+01 2.4000E+01
7.2000E+02 0.0000E+00

Output Filename:
C:\Program Files\radtrad303\ENW\Columbia_2u.o0

End of Scenario File

Prepared by / Date:\{ A 7]:4}0'/ Verified by/Date: Revision No. 0
{ Bl D-25-0Y

8.0000E+00  36400E-05 f

2.4000E+01  1.9500E-05

9.6000E+01  7.B100E-06

7.2000E402  7.B8100E-06

1

4

0.0000E+00  3.5000E-04

8.0000E+00  1.BOOOE-04

2.4000E+01  2.3000E-04

7.2000E402  2.3000E-04

0

25291 R1




ENERGY

People:Vision- -8Bolutions

Appendix F4

NORTHWEST | cColumbia RADTRAD .PSF Files

Page No.
F4-33

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: \£/~ 7Jz1fe4 | Verified by/Date: -
C L2y 7250

Revision No.

0

Columbia_ 3f.psf \J

Radtrad 3.03 4/15/2001
Columbia AST - Bypass - Filtered
Nuclide Inventory File:
c:\program files\radtrad303\enw\columbia.nif
Plant Power Level:
3.5560E+03
Compartments:
7
Compartment 1:
DW
3
2.0050E+05

cCoOoOm

Compartment 2:
WW

w

1.4420E+05

oocococo

Compartment 3:
RB

5.0000E+03

QOO0 O

Compartment 4:
SP

w

1.3730E+05

[~ NeloloNe]

Compartment 5:
CR

-

2.1400E+05

O0O0O00

Compartment 6:
Enviro
2
0.0000E+00

COoOO0O0OO0

Compartment 7:
Dummy

1.0000E+06
0
0

25291 R1




ENERGY
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Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page
F4-34

Calculation No. NE-02-04-05

Prepared by / Date: \QA 7 lulaq

Verified by/Date: A2 4 .28 -Q{/

Revision No. 0

0 V),
0
.0
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:
Intact SLs to Dummy
1
7
2
Pathway 5:
DW to RB
1
3
2
Pathway 6:
WW to RB
2
3
2
Pathway 7:
Bypass DW to Enviro
1
6
2
Pathway 8:
Bypass WW to Enviro
2
6
2
Pathway 9:
SP to RB

N Wb

Pathway 10:
RB SGTS to Dummy
3
7
2
Pathway 11:
Enviro to CR (filtered)
€
5
2
Pathway 12:
CR to Enviro
5
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

25281 R1
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Columbia RADTRAD .PSF Files

Page No.
F4-35

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: p &)~ 7’1,,»‘1

Verified by/Date:; ﬂ 7y -2 U0 1/
S

Revision No.

0

\/

Source Term:

1

1 1.0000E+00
c:\program files\radtrad3oO3\defaults\fgrllsl2.inp
c:\program files\radtrad303\enw\columbia.rft

0.0000E+00
1
9.5000E-01

Overlying Pool:
o

0.0000E+00
4]
0
0

0

Compartments:

7

Compartment 1:

0
1
1
0.00GC0E+00
5
0.0000E+00
2.5000E-01
2.4400E+00
2.4000E+01
7.2000E+02
1
0.0000E+00
5
0.0000E+00
2.5000E-01
2.4400E+00
2.4000E+01
7.2000E+02

4.8500E-02

0.0000E+00
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

0.0000E+00Q
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

1.5000E-03 1.0000E+00

1

0000E+00

o.
(1]
0
4]
0
0
Compartment 2:
1]
1
0
0
0
0
o
¢]
0
Compartment 3:

o

Compartment 4:

COO0OHROHOCOO0ODO M

25291 R1
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Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-36

Calculation No. NE-02-04-05

Prepared by / Date:{\fh 1 (‘Hloq

Verified by/Date: L7/ D25 0}/

Revision No. 0

0

0

0

0
Compartment 5:

SOOOOOOOHO

O

partment 6:

Compartment 7:

OOOOOOQHO% QOO0 OO0OO0OMO

Pathways:
12
Pathway 1:

.0000E+00
.0333E+400
.2000E+02

0.0000E+00
1.4420E+05
1.4420E+05

Pathway 2:

.0000E+00
.0333E+00
.2000E+02

0.0000E+00
1.4420E+05
1.4420E+05

CDOO0OCOONNOWNODOODOOMMOOOOOONNOWKROODOODO

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

0.0000E+D0
0.0000E+00
0.0000E+00

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

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

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

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

25291 R1




ENERGY
NORTHWEST
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Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-37

Calculation No. NE-02-04-05

Prepared by / DateA{;.. 7’1.; ,oq Verified bleateM ’/ - 2.5-0 i Revision No. 0
Pathway 3: \.}47 ¢
0
0
0
0
0
1
3
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
0
0
0
0
(4}
v
Pathway 4:
0
0
0
0
0
1
3
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
0
0
[4]
Pathway S:
0
0
0
]
0
1
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
0
0
0
0
0
Pathway 6:
0
(4]
0
0
0
1
4
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 0.000D0E+00
0
0
0
0
0
0

25291 R1




ENERGY
NORTHWEST

People - Vision- -8Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-38

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: \tb» fzalc‘t Verified by/Date: - Revision No. 0
pared by / Date \EA~ 7 yibate: g/ 2.25-5f
Pathway 7: \u, :
0
.0
0
0
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+0C 0.0000E+00
0
0
0
0
0
0
Pathway 8:
0
0
0
0
0
1
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+Q0 0.0000E+00
2.4000E+01 2.0000E-02 0.0000E+00 0.0000E+Q0 0.0000E+00
7.2000E+02 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
0
0
0
0
0
0
Pathway 9:
4]
0
0
0
[
1
3
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00Q 0.0000E+00
2.5000E-01 2.6800E-01 1.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 2.6800E-01 1.0000E+02 0.0000E+00 0.0000E+00
0
0
0
0
0
0
Pathway 10:
0
0
(4]
0
0
1
3
0.0000E+00 5.6000E+03 0.0000E+00 0.0000E+00 0.0G00E+00
3.3300E-01 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
7.2000E+02 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
[}
v}
0
0
v}
0

25291 R1




ENERGY
NORTHWEST

Peopla +Vision- -8Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-39

Cont'd on page

Calculation No. NE-02-04-05

‘N A~ lzJo i : - Revision No. 0
Prepared by / Dater\{ 4 4 Verified by/Date Y 74 ) P28 -0Y
Pathway 11: \J i
0
0
0
0
0
1
2
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
0
0
0
0
0
0
thway 12:
0
]
0
0
0
1
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
0
0
0
0
0
0
Dose Locations:
3
Location 1:
5
0
1
2
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04
1
4
0.0000E+00 1.0000E+00
2.4000E+01 6.0000E-01
9.6000E+401 4.0000E-01
7.2000E+02 4.0000E-01
Location 2:
EAB
6
1
2
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04
1
4
0.0000E+00 3.5000E-04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-04
7.2000E+02 3.5000E-04
0
Location 3:
LPZ
[
1
5
0.0000E+00 4.9500E-05
8.0000E+00 3.6900E-05
2.4000E+401 1.9500E-05

25281 R1




ENERGY
NORTHWEST
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Columbia RADTRAD .PSF Files

Page No.
F4-40

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: /\{h 7’14! o Verified by/Date: 2R -7-)5- oY Revision No. 0
9.6000E+01  7.%Y00E-06
7.2000E+02  7.8100E-06
1
4
0.0000E+00  3.5000E-04
8.0000E+00  1.8000E-04
2.4000E+01  2.3000E-04
7.2000E402  2.3000E-04
0

Effective Volume Location:
1
6
0.0000E+00  2.8200E-04
2.0000E+00  2.1700E-04
8.0000E+00  8.7700E-05
2.4000E+01  7.4200E-05
9.6000E+01  6.4000E-05
7.2000E+02  6.4000E-05
Simulation Parameters:
6
0.0000E+00  5.0000E-02
4.0000E+00  S.0000E-01
8.0000E+00  1.0000E+00
2.4000E+01  2.0000E+00
4.8000E+01  2.4000E+01
7.2000E+02  0.0000E+00

Output Filename:
\Program Files\radtrad303\ENW\Columbia_3f.o0

C:

[

End of Scenario File
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Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-41

Calculation No. NE-02-04-05

Prepared by / Date: A{A 7 Ju’a‘l

Verified by/Date: oY -7-25-0F

Revision No. 0

\NJ

Radtrad 3.03 4/15/2001
Columbia AST - Bypass - Unfiltered
Nuclide Inventory File:

Columbia 3u.psf

Plant Power Level:
3.5560E+03
Compartments:
7
Compartment 1:
DW
3
2.0050E+05

OO0OODOOM

Compartment 2:
WW

3

1.4420E+05

(=N NN

Compartment 3:
RB
3
S.0000E+03

(=N~ NoRole)

Compartment 4:
sp

3

1.3730E+05

[=R~Re o)

Compartment 5:
CR

2.1400E+05

[=NeN-NoNa)

Compartment 6:
Enviro
2
0.0000E+00

OO000O0

Compartment 7:
Dummy

3

1.0000E+06

]

]

c:\Program Files\radtrad303\ENW\columbia.nif

25281 R1
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NORTHWEST

Peaaple- Vision:8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page
F4-42

Calculation No. NE-02-04-05

Prepared by / Dati:(\g,w 7““ ’ o

Verified by/Date: AL / 9.28-0 Z

Revision No. 0

0 \J
0
0
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
Ki
2
Pathway 4:
Intact SLs to Dummy
1
2
2
Pathway 5:
DW to RB
1
3
2
Pathway 6:
WW to RB
2
3
2
Pathway 7:
Bypass DW to Enviro
1
€
2
Pathway B8:
Bypass WW to Enviro
2
6
2
Pathway 9:
SP to RB
4
3
2
Pathway 10:
RB SGTS to Dummy
3
7
2
Pathway 11:
Enviro to CR (unfiltered)
6
5
2
Pathway 12:
CR to Enviro
S
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

25281 R1




ENERGY Appendix F4 'F:’:iesNo. Cont'd on page

NORTHWEST | cColumbia RADTRAD .PSF Files

People-Vision-Solutions Calculation No. NE-02-04-05

. : . . Revision No. 0
Prepared by / Date: , Sm 7 l ulcq Verified by/Date: W74 }T/ Dy OZ/

Source Term:

1

1 1.0000E+00
c:\Program Files\radtrad3O3\defaults\fgrll&l2.inp
c:\Program Files\radtrad303\ENW\columbia.rft

0.0000E+00

1

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

0

0.G000E+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+00D
1

0.0000E+00

5

0.0000E+00 0.0000E+00
2.5000E-01 6.2000E+00
2.4400E+00 6.2000E-01
2.4000E401 0.0000E+00
7.2000E+02 0.0000E+00
1

0.0000E+00

F o000

Compartment 2:

3 OCOOOOGKHO

Compartment 3:

Compartment 4:

OCO00OrHrOdOoOO0ODOOOOHO

25291 R4



ENERGY |
NORTHWEST | cotumtin o o Fies

People- Vision-8olutions

Page No. Cont'd on page
F4-44

Calculation No. NE-02-04-05

Prepared by / Date»\ﬁ- 7/ ll/ o4 Verified by/Date: /4/ 5.25-04

Revision No. 0

0 \UJ

0
¢
Compartment 5:

JOoOO0OOOODOOKHO

Compartment 6:

EReNeNoN-N-_N-NN T ¥o)

Compartment 7:

OO0OO0O00Q0OOrO

Pathways:
12
Pathway 1:
0

.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
-2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

MTOO0OOO0OOONNOWHODOOO

Pathway 2:

.0000E+00 0.0000E+00 0.0000E+00 0.0G00E+00 0.0000E+00
.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
.2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

COO0OO0OODONNOWHOOOOO

25291 R1




ENERGY
NORTHWEST

Peaople-Vision- -8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-45

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: /\44~' 717-1 l"‘( Verified by/Date: 5/// .28 -0¥

Revision No.

0

9
0
0
0
0
0

0
Pathway 3:
°
0
0
0
0
1
3
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
0
0
0
0
1]
0
Pathway 4:
(4]
0
0
0
0
1
3
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
4]
0
1]
Pathway S:
0
0
0
0
0
1
4
0.0000E+00 0.0000E+00 0.0C000E+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+0Q0
0
0
0
0
0
(1]
Pathway 6:
0
0
0
0
0
1
4
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
.2000E+02 2.5000E-01 0.0000E+00 0.0000E+00 0.0000E+00

25291 R1




Page No.

Cont'd on page
F4-45 '

ENERGY

Appendix F4

NORTHWEST

Peoplse- Vision-Solutions

Columbia RADTRAD .PSF Files
_ Calculation No. NE-02-04-05

. i . - Revision No. 0
Prepared by / Datef\% 7 Izllo‘{ Verified by/Date: A2 ,[ <.25-0¥
0 \J '
Pathway 7:
0
0
0
0
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
0
0
0
0
0
0
Pathway 8:
0
0
0
0
0
1
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
0
0
0
0
0
0
Pathway 9:
0
0
0
0
0
1
3
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-01 2.6800E-01 1.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 2.6800E-01 1.0000E+02 0.0000E+00 0.0000E+00
0
0
0
0
0
0
pathway 10:
0
0
0
0
0
1
3
0.0000E+00 5.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
7.2000E+02 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
0
0
0
0
0

25291 R1



ENERGY
NORTHWEST

People- Vision-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-47

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date:/\{/n 7]1: }o‘l

Verified by/Date: A7 7 2.2¢4-0 ¢

Revision No.

0

0 )
Pathway 11:
0
0
0
0
0
1
2
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
0
0
[¢]
(]
0
0
Pathway 12:
0
4]
0
4]
[+}
1
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
[
0
[4]
4]
0
0
Dose Locations:
3
Location 1:
CR
5
4]
1
2
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04
1
4
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 2:
EAB
6
1
2
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04
1
4
0.0000E+00 3.5000E~04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-04
7.2000E+02 3.5000E-04
0
Location 3:
LPZ
6
1
5
0.0000E+00 4.9500E-05
8.0000E+00 3.6900E-05
25291 R1




ENERGY
NORTHWEST

People-Vision-8alutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-48

Cont'd on page

Calculation No. NE-02-04-05

. ; . Revision No. 0
Prepared by / Date.(\{/- 7}1: , o4 Verified by/Date: 2240 2-25-0 }/

2.4000E+01  N9700E-05 -8
9.6000E+01  7.B8100E-06
7.2000E+02 7.8100E-06
1
4
0.0000E+00  3.5000E-04
8.0000E+00  1.8000E-04
2.4000E+01  2.3000E-04
7.2000E+02  2.3000E-04
]

Effective Volume Location:
1
6
0.0000E+00  7.0200E-04
2.0000E+00  3.1900E-04
B.G000E+00  1.3000E-04
2.4000E+01 1.0500E-04
9.6000E+01  9.0000E-05
7.2000E+02  9.0000E-05

Simulation Parameters:
6
0.0000E400  5.0000E-02
4.0000E+00  5.0000E-01
8.0000E400  1.0000E+00
2.4000E+01  2.0000E+00
4.8000E+01  2.4000E+01
7.2000E+02  0.0000E+00

Cutput Filename:
\Program Files\radtrad303\ENW\Columbia _3u.o0

C:

1

e

End of Scenario File

25291 R1




ENERGY
NORTHWEST

People:Vision-Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-49

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Datezl\dja 7’2[[06/

Verified bylDate: g7 )/ 5.2 scof

Revision No.

0

Columbia_4f.pst \J

Radtrad 3.03 4/15/2001
Columbia AST - SGTS - Filtered
Nuclide Inventory File:

Plant Power Level:
3.5560E+C3
Compartments:
7
Compartment 1:
bW
3
2.0050E+0S

COoOO0OO0O K

Compartment 2:
WW

3

1.4420E+05

[« N NeoleNel

Compartment 3:
RB

W

5.0000E+03

cCo0oo0oOoo

Compartment 4:
SP

3

1.3730E+05

[~ ReReoNeoNo]

Compartment 5:
CR

1

2.1400E405

[eRoRaNoNa)

Compartment 6:
Enviro

2
0.00C0E+00

[N oReNNe)

Compartment 7:
Dummy

1.0000E+06
0
0

c:\program files\radtrad303\enw\columbia.nif

25291 R1




ENERGY
NORTHWEST

Paople *Vision- -8olutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page
F4-50

Calculation No. NE-02-04-05

Verified by/Date: BAH .25 -0

Revision No. 0

Prepared by / Date: )ér\ 7 Iu [o‘(
0 U

0
0
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
3
2
Pathway 4:
Intact SLs to Dummy
1
7
2
Pathway 5:
DW to RB
1
3
2
Pathway 6:
WW to RB
2
3
2
Pathway 7:
Bypass DW to Dummy
1
2
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
S
2
Pathway 12:
CR to Enviro
5

6

2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

25291 R1




ENERGY :
NORTHWEST Columbg?&?)[}"dkztDF.gSF Files

Peaople-Vision- -8olutions

Page No.
F4-51

Cont'd on page

Calculation No. NE-02-04-05

Revision No.

0

Prepared by / Date: \ ’7«110 4q Verified by/Date: -
pared by / Date: \f- 17 TS sy 2-2807
Source Term:
1
1 1.0000E+00
c:\program files\radtrad303\defaults\fgrll&l2.inp
c:\program files\radtrad303\enw\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

[
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

[

0.0000E+00

Compartment 2:

OOOOOOOHO% QOO0OO0O0

Compartment 3:

JSoooooocow~ol

Compartment 4:

OO0 KO

25291 R1




ENERGY
NORTHWEST

People *Vision-8olutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-52

Calculation No. NE-02-04-05

Prepared by / Date: ,y}v ] !2| Io‘{

Verified by/Date: 2, S 2-2 oY

Revision No. 0

0 U
0
0
0

Compartment 5:

[~ N-NeN-N-N-NoN ]

Compartment 6:

Compartment 7:

000000 OHROTHOOOODOOODOHOO

Pathways:
12
Pathway 1:

0.0000E+00
1.4420E+05
1.4420E+05

.0000E+00
.0333E+00
.2000E+02

Pathway 2:

0.0000E+00
1.4420E+0S
1.4420E+05

0000E+00
0333E+00
.2000E+02

¢ .

COO0OO0O0OONNOWFNFODOOOOMMNOODODODONINOWHODOOOO

0.0000E+00
0.00C0E+00
0.0000E+00

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

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

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

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

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

25291 R1




Page No. Cont'd on page

F4-53

Appendix F4

Y/ NORTHWEST

Columbia RADTRAD .PSF Files
People-Vision-Bolutions

Calculation No. NE-02-04-05

Prepared by / ;\ ’ I i . - Revision No. 0
pared by / Date: 4. 7|21j64 | Verified by/Date G2 - 725-0¥
Pathway 3: \C7 i
0
-0
0
[4]
0
1
3
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
0
(4]
]
0
]
0
Pathway 4:
0
0
0
4]
0
1
3
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 2.0B00E-01 8.9700E+01 4,.2800E+01 1.0000E~01
0
0
0
(o]
0
0
Pathway 5:
0
4]
0
0
0
1
4
0.0000E+00 0.0000E+00 0.0000E+Q0 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
0
¢}
0
0
0
thway 6:
[}
0
0
]
0
1
4
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
0
0
4]

25291 R1




ENERGY
NORTHWEST

People-Vision - 8olutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-54

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date

Verified by/Date: /f{// 2.2C- 0;/

Revision No.

0

Pathway 7:

LR =NeNoleNeol

0.0000E+00
3.3300E-01
2.4000E+01
7.2000E+02

Pathway 8:

.0000E+00
.3300E-01
.4000E+01
.2000E+02

OO0ONNWOLRBHFOODOQOHOODOODOO

ttOoOO0O

Pathway 9:

.0000E+00
.5000E-01
.2000E+02

Pathway 10:

.3300E-01
.2000E+02

OO0 0OVWWOWHOODODDOOTOOOOODONNODWHOOOOO

.0000E+00

7.5200E-01
5.6000E-02
2.8000E-02
2.8000E-02

5.4100E-01
4.0Q00E-02
2.0000E-02
2.0000E-02

0.0000E+00
2.6800E-01
2.6800E-01

5.0000E+03

5.0000E+03

5.0000E+03

é{r 1f2ifes

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

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

0.0000E+00
1.0000E+02
1.0000E+02

0.0000E+00

9.8000E+01
9.8000E+01

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

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

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

0.0000E+00
9.8000E+01
9.8000E+01

.0000E+00
.0000E+00
.0000E+00
.0000E+00

OO0

.0000E+00
.0000E+00
.0000E+00
.0000E+00

©CcoO0OO0Oo

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

0.0000E+00
9.8000E+01
9.8000E+01

25291 R1




ENERGY
NORTHWEST

Paople Vision- -8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-55

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Datf>\4/b ')Iujo Y

Verified by/Date: prd /Q .2Cok

Revision No.

0

0
Pathway 11:
-0

.0000E+00
.2000E+02

Pathway 12:

.0000E+00
.2000E+02

ODOCCOOONONFOODOOOMTOOOO0OOSNONKROOOO

3
Location 1:
CR

.0000E+00
.2000E+02

ae DO ovm

0.0000E+00
2.4000E+401
9,.6000E+01
7.2000E+02
Location 2:

oo B

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
0.0000E+00
8.0000E+00

pose Locations:

V)

8.0000E+02
8.0000E+02

8.5000E+02
8.5000E+02

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

4.9500E-05
3.6900E-05

9.9000E+01 9.5000E+01 9.5000E+01
9.9000E+01 9.5000E+01 9.5000E+01
1.0000E+02 1.0000E+02 1.0000E+02
1.0000E+02 1.0000E+02 1,0000E+02

25281 R1




ENERGY
NORTHWEST

People-Vislon-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-55

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date:/\(.,. 7!;4 qu

Verified by/Date: A7 !/7 2T 0};

Revision No.

0

2.4000E+01 1 .XSH0E-05

(T

9.6000E+01 7.8100E-06
7.2000E+02 7.8100E-06
1
4
0.0000E+00 3.5000E~-04
8.0000E+00 1.8000E~-04
2.4000E+01 2.3000E-04
7.2000E+02 2.3000E-04
0

Effective Volume Location:
1
6
0.000G0E+00 1.4300E-04
2.0000E+00 1.0500E-04
8.0000E+400 4.1400E-05
2.4000E+01 3.5200E-05
9.6000E+01 3.0300E~-05
7.2000E+02 3.0300E-05

Simulation Parameters:
6
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
7.2000E+02 0.0000E+00

Output Filename:
C:\Program Files\radtrad303\ENW\Columbia_4f.00

End of Scenario File

25291 R1




ENERGY

Paapla *Vision-Bolutions

Appendix F4

NORTHWEST Columbia RADTRAD .PSF Files

Page No.
F4-57

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: (\4«— 7 [24’ oy Verified by/Date: /;4:/ <2.25-0¥

Revision No.

0

Colunbia du.psf N

Radtrad 3.03 4/15/2001
Columbia AST - SGTS - Unfiltered
Nuclide Inventory File:
c:\Program Files\radtrad303\ENW\columbia.nif
Plant Power Level:
3.5560E+03
Compartments:
7
Compartment 1:
DwW

3
2.0050E+05

[~ N~NeNeN g

Compartment 2:
Wi
3
1.4420E+05

o000 O0O0

Compartment 3:
RB

w

5.0000E+03

e N =NoNoNe)

Compartment 4:
sp

w

1.3730E+05

[N oNeN-Nol

Compartment 5:
CR

[y

2.1400E+05

[=N=N-NNa)

Compartment 6:
Enviro
2
0.00Q0E+00

o000 O0O

Compartment 7:
Dummy

3

1.0000E+06

4]

o]

25291 R1




ENERGY Appendix F4 ?j?seaNo' Contd on page

NORTHWEST Columbia RADTRAD .PSF Files

People-Vision - Bolutions Calculation No. NE-02-04-05

Revision No. 0

Prepared by / Date:{X{p 7 {u{a o Verified by/Date: 22 }/ 9. 20+ y
t

0 \J
0
0
Pathways:
12
Pathway 1:
DW to WHW

NN e

Pathway 2:
WW to DW
2
1
2
Pathway 3:
Failed SL to Dummy
1
7
2
Pathway 4:
Intact SLs to Dummy
1
7
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

3
2

Pathway 9:

SP to RB

N Wb

pathway 10:
RB SGTS to Enviro
3
[
2
Pathway 11:
Enviro to CR (unfiltered)
6
5
2
Pathway 12:
CR to Enviro
5
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

25291 R1



ENERGY
NORTHWEST

People-Vision -8Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-58

Cont'd on page

Calculation No. NE-02-04-05

Verified by/Date: ) 7-1.5- o}

Revision No.

0

Prepared by / Date:/\q - Jz,l. o
Source Term:
v J
-1 1.0000E+00
c:\Program Files\radtrad303\defaults\fgrll&l2.inp
c:\Program Files\radtrad303\ENW\columbia.rft
0.0000E+00
1

9.5000E-01
Overlying Pool:
0

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

0.0000E+00
0
0
0

0
Compartments:
7
Compartment 1:
0
1
1
0.0000E+Q0
S
0.0000E+Q0 0.0000E+00
2.5000E-01 6.2000E+00

2.4400E400 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+400 6.2000E~01
2.4000E+401 0.0000E+00
7.2000E+02 0.0000E+00
1
0.0000E+00
0
0
0
0
0
Compartment 2:
0
1
0
]
0
0
0
0
0
Compartment 3:
0
1
0
¢
0
0
0
0
0
Compartment 4:
0
1
0
0
0

25291 R1




ENERGY
NORTHWEST

Peoplse-Vision-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-60

Calculation No. NE-02-04-05

Revision No. 0

Prepared by / Date:r\{ A 7 ]u l. 4
\J

0

0

0

0
Compartment S:

QOO0DO0OO0OO0OOmO

Compartment 6:

[~NoNaoleNoNaoNol el

Compartment 7:

0O0O00O0O0OOrO

Pathways:
12
Pathway 1:

.0000E+00
.0333E+00
.2000E+02

0.0000E+00
1.4420E+05
1.4420E+05

Pathway 2:

.0000E+00
.0333E+00
.2000E+02

0.0000E+00
1.4420E+05
1.4420E+05S

COO00O0O0OVUNOWHODOODOOIMOCOODOOONNOWHFOOOOO

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

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

Verified by/Date: A2, // 9. 27C 0}/
f

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

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

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

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

25291 R1




ENERGY
NORTHWEST

People- Vision-8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page

F4-61

Calculation No. NE-02-04-05

: i : Revision No. 0
Prepared by / Date.f \;,.. 7Izlloq Verified by/Date: 74 // 5.24~0 ;/
Pathway 3: \J |
0
.0
0
0
0
1
3
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
0
0
v
0
|
o
Pathway 4:
0
0
0
0
0
1
3
0.0000E+00 4.1500E-01 8.9700E+01 4.2800E+01 1.0000E-01
2.4000E+401 2.0800E-01 8.9700E+01 4.2B800E+01 1.0000E-01
7.2000E+02 2.0B00E-01 8.9700E+01  4.2800E+01 1.0000E-01
0
o
0
0
0
0
Pathway 5:
0
0
0
0
0
1
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
0
0
0
[¢]
0
Pathway 6:
¢}
0
a
0
0
1
4
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
0
0

25291 R1




ENERGY
NORTHWEST

Paople *Vision - 8Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-62

Cont'd on page

Calculation No. NE-02-04-05

: i . - Revision No. 0
Prepared by / Date./\f,.. 7[2;/5(,- Verified by/Date: & » 2 - 2%- &5/
0 \J ~
Pathway 7:
0
0
0
]
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+402 2.8000E-02 0.0000E+00 0.0000E+00  0.0000E+00
]
0
]
0
0
0
Pathway 8:
0
0
0
0
0
1
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
0
0
]
]
(]
]
Pathway 9:
0
0
0
0
0
1
3
0.0000E+00  0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00
2.5000E-01 2.6800E-01 1.0000E+02 0.0000E+00  0.0000E+00
7.2000E+02 2.6800E-01 1.0000E+02 0.0000E+00  0.0000E+00
0
0
0
0
0
0
Pathway 10:
0
0
]
]
0
1
3
0.0000E+00 §.0000E+03  0.0000E+00 0.0000E+00  0.0000E+00
3.3300E-01 5.0000E+03  9.8000E+01 9.B0OOE+01  9.8000E+01
7.2000E4+02 5.0000E+03  9.8000E+01 $.8000E+01  9.8000E+01
0
0
0
)
0

25291 R1




ENERGY
NORTHWEST

People-Vision . 8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-63

Cont'd on page

Calculation No. NE-02-04-05

. : . Revision No. 0
Prepared by / Date: 51"" 7lujaq Verified bylDate: 22,/ 5 5 y. oY
0 \J !
Pathway 11:
0
[4]
0
a
0
1
2
0.0000E+00 5.0000E+01 0.0000E+00 0.0000E+00  0.000Q0E+00
7.2000E+02 5.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
0
0
0
0
0
0
Pathway 12:
4]
0
0
(s}
¢]
1
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
0
0
0
0
0
1]
Dose Locations:
3
Location 1:
CR
5
[¢]
1
2
0.00C00E+Q0 3.5000E-04
7.2000E+02 3.5000E-04
1
4
0.0000E+00 1.0000E+00
2.4000E+401 6.0000E~01
9.6000E+01 4.0000E~01
7.2000E+02 4.0000E-01
Location 2:
EAB
6
1
2
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04
1
4
0.0000E+00 3.5000E-04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-04
7.2000E+02 3.5000E-04
0
Lecation 3:
LP2Z
6
1
S
0.0000E+00 4.9500E-05
8.0000E+00 3.6900E-05

25291 R1




ENERGY
NORTHWEST

Peaple-: Vision:8olutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-64

Cont'd on page

Calcutation No. NE-02-04-05

Prepared by / Date: \""‘ 7121/09 Verified by/Date: - Revision No. 0
C Sy 2,25-04

2.4000E+01 1.9500E-05
9.6000E+01 7.8100E-06
.7.2000E+402 7.8100E-06
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
0

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-0S
9.6000E+01 7.6900E-05
7.2000E+02 7.6900E-05

Simulation Parameters:
6
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
7.2000E+02 0.0000E+Q0

Output Filename:
\Program Files\radtrad303\ENW\Columbia _4u.o0

C:

1

1
1
1
1

End of Scenario File

25291 R1




ENERGY
NORTHWEST

People: Vision- Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-65

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: rx% ‘7’2:’0‘{

Verified by’Date: g</ 7’ 25’, 01

Revision No.

0

Columbia Sf.psf

Radtrad 3.03 4/15/2001
Columbia AST ~ ESF - Filtered
Nuclide Inventory File:

C:\Program Files\radtrad303\ENW\columbiaesf.NIF

Plant Power Level:

3.5560E+03

Compartments:

9
Compartment
DwW
3
2.005CE+05

OO0 OoOW

Compartment
wa
3
1.4420E+05

OO0 O00O

Compartment
RB

y

5.000CE+03

coOooo

Compartment
SP
3
1.3730E+05

[= = Neio ]

Compartment
CR

—

2.1400E+05

[=RoloNoNao

Compartment
Enviro
2
0.C0C0E+0Q0

[=N>NoNoNe]

Compartment
Dummy
3
1.0000E+06
0
0

1:

2:

25291 R1




Page No. | Contd
ENERGY Appendix F4 Fi-%% ° onte on page

Y NORTHWEST |  Columbia RADTRAD PSF Files

People-Vision-Solutions Calculation No. NE-02-04-05

Revision No, 0

Prepared by / Date:r\f;— 7 1 2) lo‘( Verified by/Date: &7 Y D28 -0 ¥

(4]

0

-0
Pathways:
12
Pathway 1:
DW to Ww

NN

Pathway 2:
WW to DW
2
1
2
Pathway 3:
Failed SL to Dummy
1
3
2
Pathway 4:
Intact SLs to Dummy
1
T
2
Pathway 5:
DW to RB

N W=

Pathway 6:
WW to RB
2
3
2

Pathway 7:
Bypass DW to Dummy
1

2
2

Pathway 8:

Bypass WW to Dummy
2
7
2

Pathway 9:

SP to RB

N W

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
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

25291 R1



Page No. Cont'd on page

F4-67

ENERGY Appendix F4

NORTHWEST

People-Vision-Bolutions

Columbia RADTRAD .PSF Files _
Calculation No. NE-02-04-05

Revision No. 0

Verified by/Date: /M )/ .2 P 09

Prepared by / Date: (\4/\.' 2 lz( loq
\J

Source Term:
2
1 0.0000E+00
4 1.0000E+00
c:\Program Files\radtrad303\defaults\fgrll&l12.inp
c:\Program Files\radtrad303\ENW\columbia.rft
0.0000E+00
1.5000E-03 1.0000E+00

1
9.5000E-01 4.8500E-02

Overlying Pool:
0

0.0000E+00
0
0
0

0
Compartments:

ki
Compartment 1:

0

1

1

0.0000E+00

5

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

1

0.0000E+00
S

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

1
0.0000E+00

0
0
0
0
0

0.0000E+00
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

0.0000E+00
6.2000E+00
6.2000E-01
0.0000E+00
0.0000E+00

Compartment 2:

Compartment 3:

CO0O0O00OFHOHFOO0OO0OO0OODOOHO

Compartment 4:

coco=ogd

25291 R1



ENERGY :
NORTHWEST Columbﬁ?{?x%r’;'g{x(Dl?SF Files

Peopla *Vision-8olutions

Page No. Cont'd on page
F4-68

Calculation No. NE-02-04-05

Revision No. 0

Prepared by / Datef:\\){;-— 7’2.( lo 4 Verified by/Date: ) J (j ~.2 -0 d
0

0

]

(o]
Compartment 5:

0

OO0OCOoOOoOQO M

Co!

=]

partment 6:

H 0000000 RO

Compartment 7:

QOO

Pathways:
12
Pathway 1:

(= N~>NeloNa)

.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
-2000E+02 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00

tTODOOOOVNO W

Pathway 2:

-0000E+00 0.0000E+00 0.0000E+00  0.0000E+00 0.0000E+00
.0333E+00 1.4420E+05 0.0000E+00 0.0000E+00 0.0000E+00
.2000E+02 1.4420E+0S 0.0000E+00 0.0000E+00 0.0000E+00

COO0COO0ONNOWHOOOODO

25291 R1




Page No.
F4-69

Cont'd on page

Calculation No. NE-02-04-05

Revision No. 4]

ENERGY Append|x F4
NORTHWAEST | columbia RADTRAD .PSF Files
People-Vision-8olutions
o . -~
Prepared by / Date.!\ {h 1 /zl/oq Verified by/Date: /é / 5-25- Dy
Pathway 3: \] !
0
o
0
0
0
1
3
0.0000E+00 1.3800E-01 0.0000E+00  0.0000E+00  0.0000E+00
2.4000E+401  6.9200E-02 0.0000E+00  0.0000E+00  0.0000E+00
7.2000E402  6.9200E-02 0.0000E+00  0.000DE+00  0.DDOOE+00
0
0
0
0
0
0
Pathway 4:
0
0
0
0
0
1
3
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 B8.9700E+01  4.2800E+01  1.0000E-01
0
0
0
0
]
0
Pathway 5:
0
0
0
]
0
1
4
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00  0.GOOGE+00
3.3300E-01 6.9600E-01 0.0000E+0G 0.0000E+00  0.0000E+00
2.4000E+01  3.4800E-01 0.0G00E+00 0.0000E+00  0.00Q0E+00
7.2000E+402 3.4800E-01 0.0000E+00 0.00G0E+00  0.000GE+00
0
0
0
0
0
0
Pathway 6:
0
0
0
0
0
1
4
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  0.000DE+00
2.4000E+01  2.5000E-01 0.0000E+00 0.0000E+00  0.CO0OE+00
7.2000E+02 2.S5000E-01 0.0000E+00  0.0000E+00  0.000QE+00
0
0
0
0
0

25291 R1




ENERGY
NORTHWEST

People- Vision-8Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-70

Cont'd on page

Calculation No. NE-02-04-05

Revision No.

0

Verified by/Date: /4 )/ Y. 250 y
[

P aredeDt:\éu I
rep Yy ae{ 712tjo %
U

o
Pathway 7:
0
0
0
0
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
0
]
0
0
0
0
Pathway 8:
0
0
0
(4]
0
1
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
0
o]
0
0
(1]
0
Pathway 9:
0
0
(4]
(1]
(4]
1
3
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-01 2.6800E-01 1.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 2.6800E-01 1.0000E+02 0.0000E+00 0.0000E+00
0
0
0
0
0
0
Pathway 10:
o]
0
0
0
(4]
1
3
0.0000E+00 5.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
7.2000E+402 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
0
0
0
0
0

25291 R1




ENERGY
NORTHWEST Columbia RADTRAD PSF Files

People-Vision-8Bolutions

Appendix F4

Page No. Cont'd on page
F4-71

Calculation No. NE-02-04-05

Prepared by / Date: \gA~ lzlloq Verified by/Date: - Revision No. 0
pared by / Date: \Sa~ 7 d LY 225-0Y
0 \W '
Pathway 11:
-0
0
0
0
0
1
2
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
0
0
0
0
0
0
Pathway 12:
0
¢}
0
0
0
1
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
0 .
0
0
0
[¢]
4]
Dose Locations:
3
Location 1:
CR
S
0
1
2
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E~-04
1
4
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 2:
EAB
6
1
2
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04
1
4
0.0000E+00 3.5000E-04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-04
7.2000E+02 3.5000E-04
0
Location 3:
LP2Z
6
1
5
0.0000E+00 4.9500E-05
8.0000E+00 3.6900E-05

25291 R1




ENERGY
NORTHWEST

People.Vision-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-72

Cont'd on page

Calculation No. NE-02-04-05

1

e

Output Filename:
C:\Program Files\radtrad303\ENW\Columbia _5f.o0

End of Scenario File

Prepared by / Date; \ffv- ]u Jo¢ | verified bymate: RevisionNo. 0
pared by / Date, \IA~ 7 jujo ¥ AL} Y.25-0¥

2.4000E+01  1.3500E-05 o
9.6000E+01  7.B8100E-06
7.2000E+02  7.8100E-06
1
1
0.0000E+00  3.5000E-04
8.0000E+00  1.8000E-04
2.4000E+01  2.3000E-04
7.2000E402  2.3000E-04
0

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
7.2000E402  3.0300E-05

Simulation Parameters:
6
0.0000E+00  5.0000E-02
4.0000E+00  5.0000E-01
8.0000E+00  1.0D00E+00
2.4000E401  2.0000E+00
4.8000E+01  2.4000E+01
7.2000E+02  0.0000E+00

25291 R1
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Page No.
F4-73

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: (\dm 7’ u lﬁ‘l Verified by/Date: A7 // S.25-0Y

Revision No.

0

Columbia Su.psf \j

Radtrad 3.03 4/15/2001
Columbia AST - ESF Release - Unfiltered
Nuclide Inventory File:
C:\Program Files\radtrad303\ENW\columbiaesf.NIF
Plant Power Level:
3.5560E+03
Compartments:
7
Compartment 1:
DW

3
2.0050E+05

OO0

Compartment 2:
WW

3

1.4420E+05

oo oo

Compartment 3:
RB
3
5.0000E+03

[« N-RoNeNa)

Compartment 4:
SP

3
1.3730E+05

[~ NNl

Compartment S5:
CR

1
2.1400E+05

OO0 O0O

Compartment 6:
Enviro

2
0.0000E+00

o000

Compartment 7:
Durmmy

3

1.0000E+06

0

0

25291 R1
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Peaople-Vision-BSolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page
F4-74

Calculation No. NE-02-04-05

Verified by/Date: /4 /4 Y-Ly-0l

Revision No. 0

Prepared by / Date: /\;h 1’ u]ofr
A\

0
0
0
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
2
2
Pathway 4:
Intact SLs to Dummy
1
7
2
Pathway S:
DW to RB
1
3
2
Pathway 6:
WW to RB
2
3
2
Pathway 7:
Bypass DW to Dummy
1

3
2

Pathway B8:

Bypass WW to Dummy
2

5
2
Pathway 9:
SP to RB
4
3
2
Pathway 10:
RB SGTS to Enviro
3
6
2
Pathway 11:
Enviro to CR (unfiltered)
6
5
2
Pathway 12:
CR to Enviro
5
[
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

25291 R1




ENERGY
NORTHWEST

Peopla Vision-8olutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-75

Cont'd on page

Calculation No. NE-02-04-05

1 0.0000E+00

4 1.0000E+00
c:\Program Files\radtrad303\defaults\fgrlls&l2.inp
C:\Program Files\radtrad303\ENW\columbia.RFT

Compartment 2:

0
1
0
0
0
0
0
0
0

Compartment 3:

0
1
0
0
0
0
0
0
0

Compartment 4:

0
1
0
0
0

0.0000E+0CO
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+0C
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+0C
7.2000E+02 0.0000E+00
1
0.0000E+00
(4]
0
4]
0
0

: [] i : . Revision No. 0
Prepared by / Date.(\{}w 7[2!/ 4 Verified by/Date: AP ) 92050V
Source Term: \J '
2

25291 R1




ENERGY

Appendix F4

NORTHWEST Columbia RADTRAD .PSF Files

People: Vision-Solutions

Page No. Cont'd on page
F4-76

Calculation No. NE-02-04-05

Prepared by / Date:r\fho ﬂul o4 Verified by/Date: s ,/ .25 -0¥

Revision No. 0

0
0
0
0

Jooo0o0oo00OMO

Q

O

R -N-N-N-Nol¥-Nl.]

Comp

CODO0OO0ODO0OOKOD

12

Pa

QOO0 ONNOWFHODOOOOROOO0COOONNOWHOOOOO

.0000E+00
.0333E+00
.2000E+02

.0000E+00
.0333E+00
.2000E+02

\J

Compartment 5:

partment 6:

artment 7:

Pathways:

Pathway 1:

hway 2:

0.0000E+00
1.4420E+05
1.4420E+05

0.0000E+00
1.4420E+05
1.4420E+05

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

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

25291 R1




ENERGY
NORTHWEST

Peaople-Vision -8Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-77

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: _ \4;., 7,z|loq

Revision No.

0

Verified by/Date: /% A 9.2 - 0}/

Pathway 3: \J
0
(v}
o]
0
0
1
3
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+0Q
0
0
0
0
0
0
Pathway 4:
0
0
(1]
0
0
1
3
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
0
0
0
Pathway 5:
0
0
1]
]
0
1
4
0.0000E+00 0.0000E+00 0.00C0E+Q0 0.0000E+00 0.0000E+00
3.3300E-01 6.9600E-01 0.0000E+00 0.00C0E+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
0
0
0
0
0
Pathway 6:
0
0
0
0
0
1
4
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
0
o]
0

25291 R1




ENERGY
NORTHWEST

Peaople-Vision-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-78

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: ( 4re 7 llllo‘l

Verified by/Date: / Z j/ 5.2 o) J/

Revision No.

0

Pathway 7:
0
0
0
0
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+00Q
0
0
0
0
0
o]
Pathway 8:
0
0
0
0
0
1
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 0.00C0E+0Q0 G.0000E+00 0.00CG0E+CQ
7.2000E+02 2.0000E-02 0.0000E+00 0.0000E+00 0.0000E+00
0
0
0
0
0
0
Pathway 9:
0
0
4]
0
]
1
3
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-01 2.6800E-01 1.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 2.6800E-01 1.0000E+02 0.0000E+00 0.0000E+00
0
0
0
0
0
0
Pathway 10:
0
0
0
0
0
1
3
0.0000E+00 5.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
3.3300E-01 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
7.2000E+02 5.0000E+03 9.8000E+01 9.8000E+01 9.8000E+01
0
0
0
0
0
0

25291 R1




ENERGY
NORTHWEST

People-Vision-Solutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No. Cont'd on page
F4-79

Calculation No. NE-02-04-05

Prepared bleate:( \(/L- 1’1| ]oq

Revision No. 0

Pathway 11: \\]

Pathway 12:

COO0OO0O0ONONHOOOCOOOMOOOODOONONKMODOODO

Dose Locations:

3
Location 1:
CR
5
(4]
1
2
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04
1
4
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 2:
EAB
6
1
2
0.0000E+00 1.8100E-04
7.2000E+02 1.8100E-04
1
4
0.0000E+00 3.5000E-04
8.0000E+00 3.5000E-04
2.4000E+01 3.5000E-04
7.2000E+02 3.5000E-04
0
Lecation 3:
LPZ
6
1
S

0.0000E+00 4.9500E-05
8.0000E+00 3.6900E-05
2.4000E+401 1.9500E-05

Verified by/Date: / 20 7/ 5%.25-0 y
7

.0000E+00 5.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
.2000E+02 5.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00

.0000E+00 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02
.2000E+02 8.5000E+02 1.0000E+02 1.0000E+02 1.0000E+02

25291 R1




ENERGY
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People-Vision-Bolutions

Appendix F4
Columbia RADTRAD .PSF Files

Page No.
F4-80

Cont'd on page

Calculation No. NE-02-04-05

Output Filename:

C:
1

1
1
1
1

End of Scenario File

\Program Files\radtrad303\ENW\Columbia AST_ 5u.o0

Prepared by / Date;- \ €= 7'2! ’“( Verified by/Date: - Revision No. 0
c\ L) 22507

9.6000E+01  7.¥100E-06 ’
7.2000E+02  7.B100E-06
1
4
0.0000E+00  3.5000E-04
8.0000E+00  1.B000E-04
2.4000E+01  2.3000E-04
7.2000E+02  2.3000E-04
o

Effective Volume Location:
1
6
0.0000E+00  6.9500E-04
2.0000E+00  3.3600E-04
8.0000E+00  1.2B800E-04
2.4000E+01  9.7200E-05
9.6000E+01  7.6900E-05
7.2000E+02  7.6900E-05

Simulation Parameters:
6
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
7.2000E+02  0.0000E+00

25291 R4




ENERGY
NORTHWEST

People- Vision-8olutions

Appendix F5
Columbia RADTRAD
Output File Excerpts

Page No.
F5-1

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Datf:, \4,. yi lu [oq

Verified by/Date: Lo 72 YoV

Revision No.

0

Time

(hr)
0.000
0.033
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

Columbia 1f£.00 \_}

Cumulative Dose Summary

CR

Thyroid
{rem)
0.0000E+00
0.0000E+00
8.7868E-04
2.2116E-03
8.0154E-03
2,.1312E-02
4.1041E-02
6.8128BE-02
1.0232g-01
1.4325E-01
1.8717E-01
1.8718E-01
2.4861E-01
2.6553E-01
3.1277E-01
3.5600E-01
3.9717E-01
4.3636E-01
4.7366E-01
5.0915E-01
5.5597E-01
$.9357E-01
6.2897E-01
6.6231E-01
6.9368E-01
7.2322E-01
7.5102E-01
7.7720E-01
8.0184E-01
8.2504E-01
8.4689E-01
8.6747E-01
8.8686E-01
8.9307E-01
9.1093E-01
9.2763E-01
9.4326E-~01
9.5789E-01
9.7159E-01
9.8443E-01
9.9646E-01
1.0077E+00
1.1919E+400
1.2540E+00
1.3474E+00

TEDE
{rem)
0.0000E+00
0.0000E+00
3.8B394E-05
9.6719E-05
3.5538E-04
1.0060E-03
2.1533E-03
3.9434E-03
6.4278E-03
9.6322E-03
1.3275E-02
1.3275E-02
1.8473E-02
1.9908E-02
2.3935E-02
2.7644E-02
3.1198E-02
3.4599E-02
3.7855E-02
4,0969E-02
4.5110E-02
4.8458E-02
5.1629E-02
5.4631E-02
5.7474E-02
6.0164E-02
6.2712E-02
6.5123E-02
6.7406E-02
6.9568E-02
7.1616E-02
7.3555E-02
7.5394E-02
7.5985E-02
7.7679E-02
7.9255E-02
8.0721E-02
8.2087E-02
8.3361E-02
8.4551E-02
8.5663E~02
B.6704E-02
1.0464E-01
1.1067E-01
1.1749E-01

EAB

Thyroid
{rem)
0.0000E+00
0.0000E+00
9.1999g-01
1.5845E+00
2.9966E+00
5.2981E+00
7.9172E+00
1.0624E+01
1.3347E+01
1.6071E+01
1.8611E+01
1.8611E+01
1.9936E+01
2.0109E+01
2.0530E+01
2.0899E+01
2.1238E+01
2.1549E+01
2.1834E+01
2.2095E+01
2.2427E+01
2.2681E+01
2.2912E+01
2.3121E+01
2.3311E+01
2.3484E+01
2.3641E+401
2.3784E+01
2.3916E+01
2.4036E+01
2.4146E+401
2.4248E+01
2.4342E+01
2.4371E+01
2.4456E+401
2.4534E+401
2.4607E+01
2.4675E+01
2.4738E+01
2.4798E+01
2.4854E+01
2.4907E+01
2.6264E+01
2.8557E+01
3.4813E+01

TEDE
(rem)
0.0000E+00
0.0000E+00
4.3656E-02
7.5166E-02
1.4265E-01
2.7860E-01
4.5445E-01
6.4467E-01
8.4213E-01
1.0448E+00
1.2378E+00
1.2378E+00
1.3490E+00
1.3674E+00
1.4146E+00
1.4567E+00
1.4957E+00
1.5319E+00
1.5655E+00
1.5969E+00
1.6372E+00
1.6688E+00
1.6979E+00
1.7248E+00
1.7496E+00
1.7725E+00
1.7937E+00
1.8135E+00
1.8318E+00
1.8488E+00
1.8647E+00
1.8796E+00
1.8935E+00
1.8979E+00
1.9106E+00
1.9226E+00
1.9338E+00
1.9444E+00
1.9544E+00
1.9639E+00
1.9729E+00
1.9813E+00
2.1788E+00
2.3905E+00
2.8318E+00

LP2

Thyroid
(rem)
0.0000E+00
0.0000E+00
2.5160E-01
4.3333E-01
8.1952E-01
1.4489E+00
2.1652E+G0
2.9055E+00
3.6502E+00
4.3951E+00
5.0897E+0Q0
5.0898E+0Q0
5.4520E+00
5.4995E+00
5.6145E+00
5.7156E+00
5.8082E+00
5.8932E+00
5.9711E+00
6.0427E+D0
6.1333E+00
6.2029E+00
6.2660E+00
6.3231E+00
6.37S1E+00
6.4223E+00
6.4653E+00
6.5046E+00
6.5405E+00
6.5734E+00
6.6036E+00
6.6313E+00
6.6570E+00
6.6651E+00
6.6739E400
6.6821E+00
6.6B98E+00
6.6969E+00
6.7035E+00
6.7098E+00
6.7157E+00
6.7212E+00
6.8635E+00
7.0258E+00
7.2032E+00

TEDE
{rem)
0.0000E+00
0.0000E+00
1.1939E-02
2.0556E-02
3.9013E-02
7.6192E-02
1.2428E-01
1.7630E-01
2.3031E-01
2.8573E-01
3.3851E-01
3.3851E-01
3.6892E-01
3.7397E-01
3.8688E-01
3.9837E-01
4.0904E-01
4.1894E-01
4.2814E-01
4.3671E-D1
4.4775E-01
4.5639E-01
4.6435E-01
4.7169E-01
4.7847E-01
4.8474E-01
4.9056E-01
4,.9595E-01
5.0096E~01
5.0562E~01
5.0997E~01
5.1403E~01
$.1783E~01
5.1904E~01
5.2121E-01
5.2325E~01
5.2519E-01
5.2702E-01
5.2875E-01
5.3040E-01
5.3196E-01
5.3345E-01
5.6887E~-01
5.8906E-01
6.0521E-01
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NORTHWEST

People:Vision- -8olutions

Appendix F5
Columbia RADTRAD
Output File Excerpts

Page No.
F5-2

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date:/\'{;u 1 {u/ o4

VerifiedbylDate: 72 p) . 2 So¥

Revision No.

0

Time

(hr)
0.000
0.033
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

Columbia lu.o0

\J

Cumulative Dose Summary

CR

Thyroid
{rem)
0.0000E+00
0.0000E+00
2.4455E-02
6.1543E-02
2.2277E-01
5.9133E-01
1.1375E+00
1.8860E+00
2.8281E+00
3.9526E+00
5.1553E+00
5.1554E+00
6.8343E+00
7.2958E+00
8.5835E+00
9.7593E+00
1.0876E+01
1.1938E+01
1.2945SE+01
1.3902E+01
1.5159E+01
1.6166E+01
1.7110E+01
1.7996E+01
1.8826E+01
1.9605E+01
2.0334E+01
2.1017E+01
2.1657E+01
2.2257E+01
2.2818E+01
2.3343E+01
2.3835E+01
2.3992E+01
2.4441E+01
2.4860E+01
2.5250E+01
2.5614E+01
2.5953E+01
2.6269E+01
2.6564E+01
2.6839E+01
3.0623E+01
3.1097E+01
3.1724E+01

TEDE
(rem)
0.0000E+00
0.0000E+00
1.0389E-03
2.6142E-03
9.4614E-03
2.5867E-02
5.2751E-02
9.1826E-02
1.4271E-01
2.0478E-01
2.7214E-01
2.7215E-01
3.6680E-01
3.9286E-01
4.6566E-01
5.3223E-01
5.9558E-01
6.5585E-01
7.1315E-01
7.6761E-01
8.3935E-01
8.9685E-01
9.5087E-01
1.0016E+00
1.0493E+00
1.0940E+00
1.1359E+00
1.1753E+00
1.2122E+00
1.2467E+00
1.2791E+00
1.3095E+00
1.3380E+00
1.3471E+00
1.3731E+00
1.3974E+00
1.4200E+00
1.4411E+00
1.4608E+00
1.4792E+00
1.4963E+400
1.5123g+00
1.7295E+00
1.7479E+00
1.7689E+00

EAB

Thyroid
{(rem)
0.0000E+00
0.0000E+00
9.1999E-01
1.5845E+00
2.9966E+00
5.2981E+00
7.9172E400
1.0624E+01
1.3347E+01
1.6071E+01
1.8611E+01
1.8611E+01
1.9936E+01
2.0109E+01
2.0530E+401
2.0899E+01
2.1238E+01
2.1549E+01
2.1834E+01
2.2095E+01
2.2427E+01
2.2681E+01
2.2912E+01
2.3121E+01
2.3311E+01
2.3484E+01
2.3641E+01
2.3784E+01
2.3916E+01
2.4036E+01
2.4146E+01
2.4248E+01
2.4342E+01
2.4371E+01
2.4456E+01
2.4534E+01
2.4607E+01
2.4675E+01
2.4738E+401
2.479BE+01
2.4854E+01
2.4907E+01
2.6264E+01
2.8557E+01
3.4813E+01

TEDE
(rem)
0.0000E+00
0.0000E+00
4.3656E-02
7.5166E-02
1.4265E-01
2.7860E-01
4.5445E-01
6.4467E-01
8.4213E-01
1.0448E+00
1.2378E+00
1.2378E+00
1.3490E+00
1.3674E+00
1.4146E+00
1.4567E+00
1.4957E+00
1.5319E+00
1.5655E+00
1.5969E+00
1.6372E+00
1.6688E+00
1.6979E+00
1.7248E+00
1.7496E+00
1.7725E+00
1.7937E+00
1.8135E+00
1.8318E+00
1.8488E+00
1.8647E+00
1.8796E+00
1.8935E+00
1.8979E+00
1.9106E+00
1.9226E+00
1.933BE+00
1.9444E+00
1.9544E+00
1.9639E+00
1.9729E+00
1.9813E+00
2.1788E+00
2.3905SE+00
2.8318E+00

LP2

Thyroid
(rem)
0.0000E+00
0.0000E+00
2.5160E-01
4.3333E-01
8.1952E-01
1.4489E+00
2.1652E+00
2.9055E+00
3.6502E+00
4.3951E+00
5.0897E+00
5,0898E+00
5.4520E+00
5.4995E+00
5.6145E+00
5.7156E+00
$.8082E+00
5.8932E+00
5.9711E+00
6.0427E+00
6.1333E+00
6.2029E+00
6.2660E+00
6.3231E+00
6.3751E+00
6.4223E+00
6.4653E+00
6.5046E+00
6.5405E+00
6.5734E+00
6.6036E+00
6.6313E+00
6.6570E+00
6.6651E+00
6.6739E+00
6.6821E+00
6.689BE+00
6.6969E+00
6.7035E+00
6.7098E+00
6.7157E+00
6.7212E+00
6.8635E+00
7.0258E+00
7.2032E+00

TEDE
(rem)
0.0000E+00
0.0000E+00
1.1939g-02
2.0556E-02
3.9013E-02
7.6192E~02
1.2428E-01
1.7630E-01
2,3031E-01
2.8573E-01
3.3851E-01
3.3851E-01
3.6892E-01
3.7397E-01
3.8688E-01
3.9837E-01
4.0904E-01
4.1894E-01
4.2814E-01
4,.3671E-01
4.4775E~-01
4.5639E-01
4,6435E-01
4.7169E-01
4.7847E-01
4.,8474E-01
4.9056E~01
4,.9595E-01
5.0096E-01
5.0562E-01
5.0997E-01
5.1403E-01
5.1783E-01
5.1904E-01
5.2121E-01
5.2325E-01
5.2519E-01
5.2702E-01
5.2875E-01
5.3040E-01
5.3196E-01
5.3345E-01
5.6887E-01
5.8906E-01
6.0521E-01
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Page No.
F5-3

Cont'd on page

Calculation No. NE-02-04-05

Prepared byIDate:J X{p 17 lzl }ol,r

Verified by/Date: “ A4 —-28 -0¥%

Revision No.

0

Time

(hr)
0.000
0.033
0.250
0.333
0.533
0.800
1.050
1.300
1.550
1.800
2.033
2,033
.350
.440
.700
.950
.200
.450
.700
.950
.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
$.500
9.800
10.100
10.400
24.000
96.000
720.000

S WWWWNONON

Colurmbia 2f.00

\

Cumulative Dose Summary

CR

Thyroid
(rem)
0.0000E+00
0.0000E+00
5.3523E-04
1.3482E-03
4,.9175E-03
1.3207E-02
2.5642E-02
4,2940E-02
6.5100E-02
9.2058E-02
1.2144E-01
1.2144E-01
1.6296E-01
1.7446E-01
2.0677E-01
2.3662E-01
2.6531E-01
2.928B9E-01
3.1940E-01
3.4491E-01
3.7900E-01
4,.0679E-01
4,3334E-01
4.5872E-01
4,.8299E-01
5.0621E-01
5.2844E-01
5.4975E-01
5.7017E-01
5.8978E-01
6.0860E-01
6.2670E-01
6.4411E-01
6.4977E-01
6.6618E-01
6.8171E-01
6.9643E-01
7.1039E-01
7.2365E-01
7.3624E-01
7.4822E-01
7.5963E-01
1.0249E+00
1.2048E+00
1.4847E+00

TEDE
{rem)
0.0000E+00
0.0000E+00
2.7391E-05
6.9265E-05
2.6711E-04
8.3937E-04
2.0354E-03
4.1560E-03
7.3918E-03
1.1874E-02
1.7247E-02
1.7247E-02
2.5040E-02
2.7199E-02
3.3289E-02
3.8939E-02
4,4389E-02
4,9642E-02
5.4702E-02
5.9575E-02
6.6115E-02
7.1449E-02
7.6540E-02
8.1398E-02
8.6033E-02
9.0457E-02
9.4680E-02
9.8711E-02
1.0256E-01
1.0624E-01
1.0975E-01
1.1311E-01
1.1633E-01
1.1737E-01
1.2035E-01
1.2312E-01
1.2569E-01
1.2809E-01
1.3033e-01
1.3242E-01
1.3438E-01
1.3622E-01
1.7338E-01
1.9109E-01
2.1152E-01

EAB

Thyroid
(rem)
0.0000E+00
0.0000E+00
3.5096E-01
6.0513E-01
1.1505E+00
2.0443E+00
3.0692E+00
4.1422E+00
5.2365E+00
6.3463E+00
7.39439E+00
7.3950E+00
7.97S3E+00
8.063BE+00
8.2885E+00
8.4914E+00
8.6825E+00
8.8629E+00
9.0334E+00
9.19S0E+00
9.4076E+00
9.5786E+00
9.7403E+00
9.8936E+00
1.0039E+01
1.0179E+01
1.0312E+01
1.0439E+01
1.0562E+01
1.0680E+01
1.0795e+01
1.0905E+01
1.1013E+01
1.1048E+01
1.1152E+01
1.1253E+01
1.1352E+01
1.1449E+01
1.1544E+01
1.1637E+01
1.1729E+01
1.1819E+01
1.5313g+01
2.2157E+401
4.0830E+01

TEDE
{rem)
0.0000E+00
0.0000E+00
1.7563E-02
3.0525E~-02
6.0562E~02
1.2981E-01
2.3378E-01
3.6193E-01
5.0948E-01
6.7364E-01
8.3985E-01
8.3987E-01
9.6060E-01
9.8877E-01
1.0656E+00
1.1351E+00
1.2005E+00
1.2621E+00
1.3204E+00
1.3754E+00
1.4477E+00
1.5055E+00
1.5596E+00
1.6106E+00
1.6584E+00
1.7035E+00
1.7461E+00
1.7862E+00
1.8242E+00
1.8602E+00
1.8943E+00
1.9267E+00
1.9574E+00
1.9673E+00
1.9962E+00
2.0236E+00
2.0498E+00
2.0749E+00
2.0989E+00
2.1218E+00
2.1438E+00
2.1650E+00
2.7213E+400
3.3542E+00
4.6624E+00

LPZ

Thyroid
{rem)
0.0000E+00
0.0000E+00
9.5980E-02
1.6549E-01
3.1464E-01
5.5909E-01
8.3938E-01
1.1328E+00
1.4321E+00
1.7356E+00
2.0224E+00
2.0224E+00
2.1811E+00
2.2053E+00
2.2667E+00
2.3222E+400
2.3745E+00
2.4238BE+00
2.4705SE+00
2.5146E+00
2.572BE+00
2.6196E+00
2.663BE+00
2.7057E+400
2.7456E+00
2.7836E+00
2.8200E+00
2.8549E+00
2.8885E+00
2.9208E+00
2.9521E+00
2.9824E+00
3.0118E+00
3.0215E+00
3.0323E+00
3.0429E+00
3.0533E+00
3.0635E+00
3.0734E+00
3.0832E+00
3.0928E+00
3.1023E+00
3.4687E+00
3.9531E+00
4.4826E+00

TEDE
{(rem)
0.0000E+00
0.0000E+00
4.8031E-03
8.34B0E-03
1.6563E~-02
3.5501E-02
6.3935E-02
9.8982E-02
1.3933E-01
1.8423E-01
2.2968E-01
2.2969E-01
2.6271E-01
2.7041E-01
2.9142E-01
3.1042E-01
3.2831E-01
3.4517E-01
3.6109E-01
3.7613E-01
3.9591E-01
4.1171E-01
4.2653E-01
4.4046E-01
4.5355E-01
4,6589E-01
4.7752E-01
4.8850E-01
4.9889E-01
5.0873E-01
5.1805E-01
5.2690E-01
5.3532E-01
5.3803E-01
5.4353E-01
5.4877E-01
5.5377E-01
5.5854E-01
5.6311E-01
5.6747E-01
S5.7165E-01
5.7566E-01
6.7817E-01
7.3862E-01
7.8663E-01
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Page No.
F5-4

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date:/\{/w “dulo 4

Verified by/Date: ﬂ / 7208

Revision No.

0

Time

{hr)
0.000
0.033
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

Columbia 2u.o0 \\\)

Cumulative Dose Summary

CR

Thyroid
{rem)
0.0000E+00
0.0000E+00
9.3291E-03
2.3485E-02
8.5238E-02
2.2721E-01
4.3857E-01
7.2980E-01
1.0988E+00
1.5423E+Q0
2.0200E+00
2.0201E+00
2,.6901E+00
2.8748E+00
3.3915E+00
3.B654E+00
4.3178E+00
4,7494E+00
5.1613E+00
5.5543E+00
6.0745E+00
6.4940E+00
6.8904E+00
7.2651E+00
7.6193E+00
7.9542E+00
8.2709E+00
8.5706E+00
8.8541E+00
9.1225E+00
9.3768E+00
9.6176E+00
9.8460E+00
9.9195E+00
1.0131E+01
1.0330E+01
1.0517E+01
1.0692E+01
1.0857E+01
1.1013E+01
1.1159E+01
1.1297E+01
1.3858E+01
1.5077E+01
1.6947E+01

TEDE
(rem)
0.0000E+00
0.0000E+00
3.7993E-04
9.5631E~-D4
3.4725E-03
9.5147E-03
1.9390E-02
3.3799E-02
5.2697E-02
7.5939E-02
1.0137E-01
1.0137E-01
1.3724E-01
1.4713E-01
1.7481E-01
2.0021E-01
2.2445E-01
2.4759E-01
2.6966E-01
2.9071E-01
3.1857E-01
3.4101E-01
3.6220E-01
3.8221E-01
4.0110E-01
4.1893E-01
4.3576E-01
4.5165E-01
4.6665E-01
4.8081E-01
4.9419E-01
5.0683E-01
5.1878E-01
5.2261E-01
5.3364E-01
5.4396E-01
5.5362E-01
5.6268E-01
5.7116E-01
5.7912E-01
5.8659E-01
5.9361E-01
7.1223E-01
7.5442E-01
8.1550E~-01

EAB

Thyroid
{rem)
0.0000E+00
0.0000E+00
3.5096E-01
6.0513E-01
1.1505E+00
2.0443E+00
3.0692E+00
4.1422E+00
5.2365E+00
6.3463E+00
7.3949E+00
7.3950E+00
7.9753E+00
8.0638E+00
B.28BSE+00
8.4914E+00
8.6825E+00
8.B8629E+00
9.0334E+00
9.1950E+00
9.4076E+00
9.5786E+00
9.7403E+00
9.8936E+00
1.0039E+01
1.0179E+01
1.0312+01
1.0439E+01
1.0562E+01
1.0680E+01
1.0795E+01
1.0905E+01
1.1013E+01
1.1048E+01
1.1152E+01
1.1253g+01
1.1352E+01
1.1449E+01
1.1544E401
1.1637E+01
1.1729E+01
1.1819E+01
1.5313E+01
2.2157E+01
4.0830E+401

TEDE
(rem}
0.0000E+00
0.0000E+00
1.7563E-02
3.0525E-02
6.0562E-02
1.2981E-01
2.3378eE-01
3.6193E-01
5.0948E-01
6.7364E-01
8.3985E-01
8.3987E-01
9.6060E-01
9.8877E-01
1.0656E+00
1.1351E+00
1.2005E+00
1.2621E+00
1.3204E+00
1.3754E+00
1.4477E+00
1.50S5E+00
1.5596E+00
1.6106E+00
1.6584E+00
1.7035E+00
1.7461E+00
1,7862E+00
1.8242E+00
1.8602E+00
1.8943E+00
1.9267E+00
1.9574E+00
1.9673E+00
1.9962E+00
2.0236E+00
2.0498E+00
2.0749E+00
2.0989E+00
2.1218E+00
2.1438E+00
2.1650E+00
2.7213E+00
3.3542E+00
4.6624E+00

LP2

Thyroid
(rem)
0.0000E+00
0.0000E+00
9,5980E-02
1,6549E-01
3.1464E-01
5,5909E-01
8.3938E-01
1.1328E+00
1.4321E+00
1,7356E+00
2.0224E+00
2.0224E+00
2.1811E+00
2,2053E+00
2.2667E+00
2.3222E+00
2.3745E+00
2.4238E+00
2.4705E+00
2.5146E+00
2.5728E+00
2.6196E+00
2.6638E+00
2.7057E+00
2.7456E+00
2,7836E+00
2,8200E+00
2.B549E+00
2.8BB5E+00
2,9208E+00
2.9521E+00
2,9824E+00
3.0118E+00
3.0215E+00
3.0323E+00
3.0429E+00
3.0533E+00
3.0635E+00
3.0734E+00
3.0832E+00
3.0928E+00
3.1023E+00
3.4687E+00
3.9531E+00
4.4826E+00

TEDE
{rem)
0.0000E+00
0.0000E+00
4.8031E-03
8.3480E~03
1.6563E~02
3.5501E~02
6.3935E~02
9.8982E~02
1.3933E~01
1.8423E-01
2.2968E-01
2.2969E-01
2.6271E-01
2.7041E-01
2.9142E-01
3.1042E-01
3.2831E-01
3.4517E-01
3.6109E-01
3.7613E-01
3.9591E~01
4.1171E-01
4.2653E-01
4.4046E-01
4.5355E-01
4.6589E-01
4.7752E-01
4.8850E-01
4.9889E-01
5.0873E-01
5.1805E-01
5.2690E-01
5.3532E-01
5.3803E-01
5.4353E-01
5.4877E-01
5.5377E-01
5.5854E-01
5.6311E-01
5.6747E-01
5.7165E-01
5.7566E-01
6.7817E-01
7.3862E-01
7.8663E-01
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Columbia RADTRAD
Output File Excerpts

Page No.
F5-5

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Dati\bu 7 Iz;’oq

Verified by/Date: /,7 // 5.2 5’_0;/

Revision No.

0

Time

(hr)
0.000
0.033
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
.950
.300
.600
.900
.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

U oS

Columbia_3f.00 \_J

Cumulative Dose Summary

CR

Thyroid
{rem)
0.0000E+00
0.0000E+00
1.5327E-03
3.8577E-03
1.0972E-02
2.0679E-02
3.0246E-02
4.0339E-02
5.0949E-02
6.2057E-02
7.2848E-02
7.2850E-02
8.7704E-02
9.1849E-02
1.0351E-01
1.1427E-01
1.2461E-01
1.3454E-01
1.4406E-01
1.5319g-01
1.6534g-01
1.7519g-01
1.8453E-01
1.9340E-01
2.0181E-01
2.0979E-01
2.1735e-01
2.2452E-01
2.3132g-01
2.3776E~01
2.4387E~01
2.4966E~01
2.5515E~01
2.5692E-01
2.6201E~-01
2.6677E-01
2.7123E-01
2.7541E-01
2.7933E-01
2.8301E-01
2.8646E-01
2.8969E-01
3.4378E-01
3.6467E-01
3.9350E-01

TEDE
(rem)
0.0000E+00
0.0000E+00
6.6969E-05
1.6870E-04
4,8089E-04
9.1327E-04
1.3663E-03
1.8829E-03
2.4712E-03
3.1359E-03
3.8270E-03
3.8271E-03
4.8339E-03
5.1250E-03
5.9673E-03
6.7748E-03
7.575BE-03
8.3668E-03
9.1451E-03
9.9086E-03
1.0952E-02
1.1818E-02
1.2656E-02
1.3465E-02
1.4245E-02
1.4996E-02
1.571BE-02
1.6411E-02
1.7076E-02
1.7714E-02
1.8325E-02
1.8909E-02
1.9469E-02
1.9651E-02
2.0171E-02
2.0652E-02
2.1Q099E-02
2.1515E-02
2.1902E-02
2.2262E~02
2.2599E~-02
2.2913E~02
2.8341E~02
3.0368E-02
3.2475E-02

EAB

Thyroid
{rem)
0.00C0E+00
0.0000E+00
5.0133E+00
8.6344E+00
9.207SE+00
1.0141E+01
1.1204g+01
1.2303E+01
1.3408E+01
1.4513g+01
1.5544E+01
1.5544E+01
1.6454E+01
1.6578E+01
1.6871E+01
1.712%E+01
1.7365E+01
1.7581E+01
1.7780E+01
1.7963E+01
1.8194E+01
1.8371E+01
1.8532E+01
1.8678E+01
1.8810E+01
1.8930E+01
1.9040E+01
1.9140E+01
1.9232E+01
1.9315E+01
1.8392E+01
1.9463E+01
1.9528E+01
1.9549E+01
1.9608E+01
1.9662E+01
1.9713E+01
1.9761E+01
1.9805E+01
1.9846E+01
1.9885E+01
1.9922E+01
2.0867E+01
2.2457E401
2.6797E+01

TEDE
{rem)
0.0000E+00
0.0000E+00
2.3789E-01
4.0960E-01
4.3698E-01
4.921%E-01
5.6351E-01
6.4070E-01
7.2083E-01
8.0307E-01
8.8138E-01
8.8139E-01
9.5759E-01
9.7060E-01
1.0035E+00
1.0328E+00
1.0599E+00
1.0852E+00
1.1086E+00
1.1304E+00
1.1585E+00
1.1805E+00
1.2008E+00
1.2195E+00
1.236BE+00
1.2527E+00
1.2675E+00
1.2813E+00
1.2940E+00
1.3059E+00
1.3170E+00
1.3273E+00
1.3370E+00
1.3400E+00
1.3489E+00
1.3572E+00
1.3651E+00
1.3724E+00
1.3794E+00
1.3860E+00
1.3922E+00
1.3981E+00
1.5355E+00
1.6824E+00
1.9885E+00

Lp2

Thyroid
{rem)
0.0000E+00
0.0000E+00
1.3710E+00
2.3614E+00
2.5181E+00
2,7735E+00
3.0641E+00
3.3646E+00
3.6667E+00
3.9690E+00
4.2509E+00
4.2509E+00
4,4998E+00
4.5336E+00
4,613BE+00
4.6843E+00
4,7489E+00
4 .80B2E+00
4.8625E+00
4.9124E+00
4,9756E+00
5.0241E+00
5.0681E+00
5.1080E+00
5.1442E+00
5.1771E+00
5.2071E+00Q
5,.2345E+00
5.2585E+00
5.2824E+00
5.3034E+00
5.3228E+00
5.3407E+00
5.3463E+00
5.3525E+00
5.3582E+00
5.3635E+00
5.3685E+00
5.3731E+00
$.3775E+00
5.3816E+00
5.3854E+00
5.4844E+00
5.5970E+00
5.7201E+400

TEDE
(rem)
0.0000E+00
0.0000E+00
6.5059E-02
1.1202E-01
1.1951E-01
1.3459E-01
1.5411E-01
1.7522E-01
1.9713E-01
2.1962E-01
2.4104E-01
2.4104E-01
2.6188E-01
2.6544E-01
2.7444E~-01
2.8245E-01
2.8987E-01
2.9677E~-01
3.0318E-01
3.0915E-01
3.1683E-01
3.2285E-01
3.2840E-01
3.3351E-01
3.3823E-01
3.4260E-01
3.4664E-01
3.5040E~01
3.5389E~01
3.5713E~01
3.6016E-01
3.6299E-01
3.6563E-01
3.6648E-01
3.6799E-01
3.6941E-01
3.707%E-01
3.7203E-01
3.7323E-01
3.7438E-01
3.7547E-01
3.7650E-01
4,0115E~01
4.1515E-01
4.2635E-01

25291 R1




ENERGY
NORTHWEST

People-Vision- Solutions

Appendix F5
Columbia RADTRAD
Output File Excerpts

Page No.
F5-6

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: /\&- 7[z iJox

Revision No.

0

Time
(hr)
0.000
0.033
g.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

Columbia_3u.o0 \J

CR
Thyroid
(rem)
0.0000E+00
0.0000E+00
1.9904E-02
5.0091E-02
1.4243E-01
2.6834E-01
3.9237E-01
5.2306E-01
6.6025E-01
8.0357E-01
9.4245E-01
9.4247E-01
1.1296E+00
1.1811E+00
1.3247E+00
1.4558E+00
1.5B03E+00
1.6986E+00
1.8110E+00
1.9176E+00
2.057BE+00
2.1700E+00
2.2753E+00
2.3740E+00
2.4665E+00
2.5533E+00
2.6346E+00
2.7107E400
2.7820E+00
2.8488E+00
2.9114E+00
2.9699E+00
3.0247E+00
3.0422E+00
3.0922E+00
3.1388E+00
3.1822E+00
3.2226E+00
3.2602E+00
3.2953E+00
3.3279E+00
3.3583E+00
3.7694E+00
3.8137E+00
3.8647E+00

Cumulative Dose Summary

TEDE
(rem)
0.0000E+00
0.0000E+00
8.4557E-04
2.1277E-03
6.0488E-03
1.1440E-02
1.6928E-02
2.2918E-02
2.9400E-02
3.6352E-02
4.3236E-02
4.3237E-02
5.2630E-02
5.5224E-02
6.2476E-02
6.9117E-02
7.5445E-02
8.1472E-02
8.7209E-02
9.2669E-02
9.9868E-02
1.0565E-01
1.1108E-01
1.1619E-01
1.2099E-01
1.2550E-01
1.2974E-01
1.3372E-01
1.3745E-01
1.4095E-01
1.4423E-01
1.4731E-01
1.5020E-01
1.5112E-01
1.5376E-01
1.5622E-01
1.5851E-01
1.6065E-01
1.6264E~01
1.6450E~01
1.6623E~D1
1.6784E~01
1.8954E-01
1.9125E~-01
1.929SE-01

EAB

Thyroid
(rem)
0.0000E+00
0.0000E+00
5.0133E+00
8.6344E+00
9.2075E+00
1.0141E+01
1.1204E+01
1.2303E+01
1.3408E+01
1.4513E+01
1.5544E+01
1.5544E+01
1.6454E+01
1.6578E+01
1.6871E+01
1.7129E+01
1.7365E+01
1.7581E+01
1.7780E+01
1.7963E+01
1.8194E+01
1.8371E+01
1.8532E+01
1.8678E+01
1.8810E+01
1.8930E+01
1.9040E+01
1.9140E+01
1.9232E+01
1.9315E+01
1.9392E+01
1.9463E+01
1.9528E+01
1.9549E+01
1.9608E+01
1.9662E+01
1.9713E+01
1.9761E+01
1.9805E+01
1.9846E+01
1.9885E+401
1.9922E+01
2.0867E+01
2.2457E+01
2.6797E+01

TEDE
(rem)
0.0000E+00
0.0000E+00
2.3789E~01
4.0960E~01
4.3698E~01
4,9215E-01
5.6351E~01
6.4070E~01
7.2083E~01
8.0307E-01
8.8138E-01
8.8139E-01
9.5759E-01
9.7060E-01
1.0035E+00
1.0328E+00
1.0589E+00
1.0852E+00
1.1086E+00
1.1304E+00
1.1585E+00
1.1805E+00
1.2008E+00
1.2195E+00
1.2368E+00
1.2527E+00
1.2675E+00
1.2813E+00
1.2940E+00
1.3055E+00
1.3170E+00
1.3273E+00
1.3370E+00
1.3400E+00
1.3489E+00
1.3572E+400
1.3651E+00
1.3724E+00
1.3794E+00
1.3860E+00
1.3922E+400
1.3981E+00
1.5355E+00
1.6824E+00
1.9885E+00

Verified by/Date: ¢ » Y 9.2¢-0¢

LPZ

Thyroid
{rem)
0.0000E+00
0.0000E+Q0
1.3710E+00
2.3614E+00
2.51B1E+00
2.7735E+00
3.0641E+00
3.3646E+00
3.6667E+00
3.9690E+00
4.2509E+00
4.2509E+00
4.4998E+00
4.5336E+00
4.6138E+00
4.6843E+00
4.7489E+00
4.8082E+00
4.8625E400
4.9124E+00
4.9756E+00
5.0241E+00
5.0681E+00
5.1080E+00
5.1442E+00
$5.1771E+00
5.2071E+00
5.2345E+00
5.2595E+00
5.2824E+00
5.3034E+00
5.3228E+00
5.3407E400
5.3463E+00
5.3525E+00
5.3582E+00
5.3635E+00
5.3685E+00
5.3731E+00
5.3775E+00
5.3816E+00
5.3854E+00
5.4844E+00
5.5970E+00
5.7201E+00

TEDE
(rem)
0.0000E+00
0.0000E+00
6.5059E~02
1.1202g-01
1.1951E-01
1.3459E-01
1.5411E-01
1.7522E~01
1.9713g-01
2.1962E-01
2.4104E-01
2.4104E-01
2.6188E-01
2.6544E-01
2.7444E-01
2.8245E-01
2.8987E-01
2.9677E-01
3.0318g-01
3.0915E-01
3.1683E-01
3.2285E-01
3.2840E-01
3.3351E-01
3.3823E-01
3.4260E-01
3.4664E-01
3.5040E-01
3.5389E-01
3.5713E-01
3.6016E-01
3.6299E-01
3.6563E-01
3.6648E-01
3.6799E-01
3.6941E-01
3.7075E-01
3.7203E-01
3.7323E-01
3.7438E-01
3.7547E-01
3.7650E-01
4.0115E-01
4.1515E-~01
4.2635E~01

25291 R1




ENERGY
NORTHWEST

Paopla -Vision- -8Solutions

Appendix F5
Columbia RADTRAD
Output File Excerpts

Page No.
F5-7

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: r\4/v 7[24/0‘(

Revision No.

0

Time

{hr)
0.000
0.033
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

Columbia_4f .00

U

Cumulative Dose Summary

CR

Thyroid
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
2.6080E-05
1.5530E-04
3.9886E-04
7.6735E-04
1.2566E-03
1.8604E-03
2.5216E~03
2.5217E-03
3.5077E~03
3.7910E-03
4.5989E~03
5.3583E~03
6.0993E~03
6.8214E-03
7.5238E~03
B.2063E-03
9.1280E-03
9.8863E~03
1.0616E-02
1.1316E-02
1.1988E-02
1.2633E-02
1.3251E-02
1.3842E-02
1.4409E-02
1.4951E-02
1.5470E-02
1.5967E-02
1.6442E-02
1.6595E-02
1.7039E-02
1.7456E-02
1.7848E-02
1.8217E-02
1.8563E-02
1.8B889E-02
1.9196E-02
1.9486E-02
2.4700E-02
2.7143E-02
3.0545E-02

TEDE
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
8.2310E-06
6.8692E-0S
2.5343E-04
6.3664E-04
1.2712E-03
2.194SE-03
3.3375E-03
3.3377E-03
5.2112E-03
5.7916E-03
7.5644E-03
9.3774E-03
1.1269E-02
1.3216E-02
1.5201E-02
1.7206E-02
2.0036E-02
2.2454E-02
2.4847E-02
2.7204E-02
2.9516E-02
3.1777E-02
3.3982E-02
3.6128E-02
3.8212E-02
4.0234E-02
4.2193E-02
4.4090E-02
4.5924E-02
4,6521E-02
4,8229E-02
4,9799E-02
5.1244E-02
5.2579E-02
5.3813E-02
5.4957E-02
5.6021E-02
5.7011E-02
7.5480E-02
8.3642E-02
9.0965E-02

EAB

Thyroid
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
1.3111E-01
3.5781E~01
6.2060E-01
8.9332E-01
1.1679E+00
1.4426E+00
1.6987E+00
1.6988E+00
1.9367E+00
1,9694E+00
2.0431E+00
2.1077E+00
2.1669E+00
2.2212E+00
2.2710E+00
2.3167E+00
2.3745E+00
2.4190E+00
2.4592E+00
2.4958E+00
2.5289E+00
2.5591E+00
2.5865E+00
2.6116E+00
2.6345E+00
2.6555E+00
2.6747E+00
2.6924E+00
2.7088E+00
2.7139E+00
2.7287E+00
2.7423E+00
2.7550E+00
2.7668BE+00
2.7779E+00
2.7883E+00
2.7981E+00
2.8073E+00
3.0428E+00
3.4392E+00
4,5205E+00

TEDE
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
1.4967E-02
6.3295E-02
1.5501E-01
2.8335E-01
4.4307E-01
6.3003E-01
8.2590E-01
8.2593E-01
1.0931E+400
1.1634E+00
1.3575E+00
1.5330E+00
1.6986E+00
1.8548E+00
2.0025E+00
2.1421E+00
2.3260E+00
2.4730E+00
2.6109E+00
2.7405E+00
2.8623E+00
2.9771E+00
3.0853E+00
3.1874E+00
3.2839E+00
3.3751E+00
3.4615E+00
3.5434E+00
3.6211E+00
3.6461E+400
3.7187E+400
3.7878E+00
3.853SE+00
3.9162E+00
3.9760E+00
4.0332E+00
4.0878E+00
4.1401E+00
5.4270E+00
6.6512E+00
8.7969E+00

Verified by/Date: P -,
~.2i-04
{

LP2

Thyroid
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
3.5856E-02
9.7853E-02
1.6972E-01
2.4431E-01
3.1939E-01
3.9452E-01
4.6457E-01
4.6458E-01
5.2964E-01
5.3858E-01
5.5875E-01
5.7641E-01
5.9260E-01
6.0744E-01
6.2106E-01
6.3356E-01
6.4938E-01
6.6154E-01
6.7256E-01
6.8254E-01
6.9161E-01
6.9985E-01
7.0736E-01
7.1422E-01
7.2048E-01
7.2622E-01
7.3149E-01
7.3633E-01
7.4080E-01
7.4221E-01
7.4375E-01
7.4519E-01
7.4652E-01
7.4776E-01
7.4892E-01
7.5001E-01
7.5103E-01
7.5200E-01
7.7669E-01
8.0476E-01
8.3542E-01

TEDE
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
4.0932E-03
1.7310E-02
4.2392E-02
7.7490E-02
1.2117e-01
1.7230E-01
2.2587E-01
2.2587E-01
2,.9893E-01
3.1818E-01
3.7124E-01
4.1925E-01
4.6453E-01
5.0727E-01
5.4765E-01
5.8584E-01
6.3611E-01
6.7631E-01
7.1403E-01
7.4946E-01
7.8280E-01
8.1418BE-01
B.4377E-01
8.7170E-01
8.9808E-01
9.2303E-01
9.4666E-01
9.6905E-01
9.9031E-01
9.9715E-~01
1.0119E+00
1.0259E+00
1.0392E+00
1.0519E+00
1.0641E+00
1.0757E+00
1.0868E+00
1.0974E+00
1.3589E+00
1.4%04E+00
1.5824E+00

25291 R1




ENERGY
NORTHWEST

People-: Vision-Solutions

Appendix F5
Columbia RADTRAD
Output File Excerpts

Page No.
F5-8

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: (\fiu 7[4»({

Verified by/Date: Pie A/ 5280 /

Revision No.

0

Time

(hr)
0.000
0.033
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

Columbia 4u.of

Cumulative Dose Summary

CR

Thyroid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
6.5826E-04
3.9144E-03
1.0050E-02
1.9316E-02
3.1585E-02
4.6683E-02
6.3153E-02
6.3156E-02
8.6914E~-02
9,3593E-02
1.1241E-01
1.2980E-01
1.4653E-01
1.6259E-01
1.76800E-01
1.9277E-01
2,1240E-01
2.2830E-01
2.4336E-01
2.5761E-01
2.7109E-01
2.8384E-01
2.9588E-01
3.0724E-01
3.1796E-01
3.2807E-01
3.3760E-01
3.4658E-01
3.5505E-01
3.5776E-01
3.6553E-01
3.7278E-01
3.7955g-01
3.8587E-01
3.9176E-01
3.9726E-01
4.0240E-01
4.0719e-01
4,7458E-01
4.8430E-01
4.9516E-01

TEDE
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
3.0099E-05
1.9422E-04
5.5797E-04
1.1653E-03
2.0265E-03
3.1434E-03
4.4125E~03
4.4127E~03
6.2855E~03
6.8197E~-03
8.3467E-03
9.7870E~-03
1.1196E-02
1.2570E-02
1.3908E-02
1.5208E-02
1.6964E-02
1.8407E-02
1.9791E-02
2.1118E-02
2.2387E-02
2.3599E-02
2.4757E-02
2.5861E-02
2.6913E-02
2.7916E-02
2.8871E-02
2.9779E-02
3.0644E-02
3.0923E-02
3.1721E-02
3.2460E-02
3.3146E-02
3.3782E-02
3.4373E-02
3.4922E-02
3.5434E-02
3.5910E-02
4.3340E-02
4.5112E-02
4.6600E-02

EARB

Thyroid
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
1.3111E-01
3.5781E-01
6.2060E-01
8.9332E-01
1.1679E+00
1.4426E+D0
1.6987E+00
1.6988E+00
1.9367E+00
1.9694E+00
2.0431E+00
2.1077E+00
2.1669E+00
2.2212E+00
2.2710E400
2.3167E+00
2.3745E+00
2.4190E+00
2.4592E+00
2.4958E+00
2.5289E+00
2.5591E+00
2.5865E+00
2.6116E+00
2.6345E+00
2.6555E+D0
2.6747E+00
2.6924E+00
2,7088E+00
2,.7139E+00
2.7287E+00
2,7423E+00
2.7550E+00
2.7668E+00
2.7779E+00
2.7883E+00
2.7981E+00
2.8073E+00
3.0428E+00
3.4392E+00
4.5205E+00

TEDE
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
1.4967E-02
6.3295E~02
1.5501E~01
2.8335E~01
4.4307E~01
6.3003E~01
B.2590E~-01
8.2593E-01
1.0931E+00
1.1634E+00
1.3575E+00
1.5330E+00
1.6986E+00
1.8549E+00
2.0025E+00
2.1421E+00
2.3260E+00
2.4730E+00
2.6109E+00
2.7405E+00
2.8623E+00
2.9771E+00
3.0853E+00
3.1874E+00
3.2839E+00
3.3751E+400
3.4615E+00
3.5434E+00
3.6211E+00
3.6461E+00
3.7187E+00
3.7878E+00
3.8535E400
3.9162E+00
3.9760E+00
4.0332E+00
4,0878E+00
4.1401E+00
5.4270E+00
6.6512E+00
8.7969E+00

LPZ

Thyroid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
3.5856E-02
9,.7853E-02
1.6972E-01
2.4431E-01
3.1939e-01
3.9452E-01
4.6457E-01
4.6458E-01
5.2964E-01
5.3858E-01
5.5875E-01
5.7641E-01
5.9260E-01
6.0744E-01
6.2106E-01
6.3356E-01
6.4938E-01
6.6154E-01
6.7256E-01
6.82S4E-01
6.9161E~01
6.9985E~-01
7.0736E~01
7.1422E-01
7.204BE~0)
7.2622E-01
7.3149E-01
7.3633E-01
7.4080E-01
7.4221E-01
7.4375E-01
7.4519E-01
7.4652E-01
7.4776E-01
7.4892E-01
7.5001E-01
7.5103E-01
7.5200E-01
7.7668E-01
8.0476E-01
8.3542E-01

TEDE
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
0,0000E+00
4.0932E~03
1.7310E-02
4,.2392E-02
7.7490E-02
1.2117e-01
1.7230E-01
2.2587E-01
2.2587E-01
2.9893E-01
3.1818E-01
3.7124E-01
4.1925E-01
4.6453E-01
5.0727E-01
5.4765E-01
5.8584E-01
6.3611E-01
6.7631E-01
7.1403E-01
7.4946E-01
7.8280E-01
8.1418E-01
8.4377E-01
8.7170E-01
8.980BE-01
9.2303E-01
9.4666E-01
9.6905E-01
9.9031E-01
9.9715E-01
1.0119E+00
1.0259E+00
1.0392E+00
1.0519E+00
1.0641E+00
1.0757E+00
1.0868E+00
1.0874E+00
1.3589E+00
1.4904E+00
1.5824E+00
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Page No.
F5-9

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: /\4a_ 7/3_( l, §

Verified by/Date: /,(,/ 5. 2800y

Revision No.

0

Time

(hr)
0.000
0.033
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

Columbia_5£.00

Y

Cunulative Dose Summary

CR

Thyroid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
5.9128E-05
3.8785E-04
8.6225E-04
1.3871E-03
2.0338E-03
2.8426E-03
3.8509E-03
5.0017E-03
5.0019E-03
6.8378E-03
7.4082E-03
9.1697E-03
1.1014E-02
1.2997E-02
1.5108E-02
1.7339E-02
1.9682E-02
2.3137E-02
2.6247E-02
2.9482E-02
3.2831E-02
3.6286E-02
3.9837E-02
4,3477E-02
4.7197E-02
5.0990E-02
5.4851E-02
5.8773E-02
6.2751E~02
6.6780E-02
6.8133E-02
7.2119E-02
7.5949E-02
7.963%E-02
8.3186E-02
8.6612E-02
8.9921E-02
§.3122E-02
9.6222E-02
1.9139E-01
3.5713E-01
6.1637E-01

TEDE
{(rem)
0.0000E+00
0.0000E+00
0.0000E+00
1.8BOSE~06
1.2377E-05
2.7947E-~05
4.6727E~05
7.2755E~05
1.0942E~04
1.6030E~04
2.2383E-04
2.2383E-04
3.3262E-04
3.6769E~04
4.78B89E-~04
5.9809E~04
7.3163E~04
8.7587E~04
1.0312E-03
1.1971E-03
1.4462E-03
1.6741E-03
1.9144E-03
2.1663E-03
2.4290E-03
2.7018E-03
2.98B40E-~03
3.2748E-~03
3.5738BE~03
3.8802E-03
4,1936E-~03
4.5133E~03
4.8389E~03
4.9486E~03
5.2713E-03
5.5800E-03
5.8758E-~03
6.1599E-03
6.4331E-03
6.6963E-~03
6.9504E~03
7.1961E~03
1.4657E-02
2.2457E-~02
3.1371E-02

EAB

Thyroid
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
1.8376E-01
2.0057E-01
2.4043E-01
3.0096E-01
3.8380E-01
4.8878E-01
6.1574E-01
7.5390E-01
7.5392E-01
9.5733E-01
1.0150E+00
1.1813E+00
1.3406E+00
1.4994E+00
1.6576E+00
1.8152E+00
1.9724E+00
2.1915E+00
2.378SE+00
2.5648E+00
2.7504E+00
2.9352E+00
3.1194E+00
3.3028E+00
3.4856E+00
3.6677E+00
3.8491E+00
4.0299E+00
4.2100E+00
4,3895E+00
4.4492E+00
4.6279E+00
4.8059E+00
4.9833E+00
5.1602E+00
5.3364E+00
5.5120E+00
5.6870E+00
5.8615E+00
1.3276E+01
4.3017E+01
1.2501E+02

TEDE
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
6.5731E~03
7.2350E~-03
9,.0366E-03
1.2247E-02
1.7142g-02
2.3908E-02
3.2722E-02
4,2938E-02
4.2939E-02
5.8644E-02
6.3158E-02
7.6303E-02
8.908B0E-02
1.0198E-01
1.1500E-01
1.2814E-01
1.4137E-01
1.6004E-01
1.7617E-01
1.9241E-01
2.0874E-01
2.2515E-01
2.4163E-01
2.5817E-01
2.7476E-01
2.9138E-01
3.0803E-01
3.2470E-01
3.4138E-01
3.5B05E-01
3.6361E-01
3.8028E-01
3.9692E-01
4.1354E-01
4.3013E-01
4.4668E-01
4,.6319E-01
4.7965E~01
4,.9604E~01
1.1444E+00
2.5407E+00
5.3505E+00

LP2Z

Thyroid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
5$.0253E-02
5.4851E-02
6.5754E-02
8.2307E-02
1.0496E-01
1.3367E-01
1.6839E-01
2.0618E-01
2.0618E-01
2.6181E-01
2.7759%E-01
3.2307E-01
3.6664E-01
4.1006E-01
4.5332E-01
4.9644E-01
5.3940E-01
5.9933E-01
6.5048E-01
7.0143E-01
7.5218E-01
8.0273E-01
8.5309E-01
9.0326E-01
9,.5325E-01
1.0030E+00
1.0527E+00
1.1021E+400
1.1514E+00
1.2005E+00
1.2168E+00
1.2355E+00
1.2542E+400
1.2728E+00
1.2913E+00
1.3098E+00
1.3282E+00
1.3466E+00
1.3649E+400
2.1423E+00
4.2478E+00
6.5728E+00

TEDE
(remj}
0.0000E+00
0.0000E+00
0.0000E+00
1.7976E-03
1.9786E-03
2.4713E-03
3.3493E-03
4,6879E-03
6.5384E-03
8.9488E-03
1.1743g-02
1.1743E-02
1.6038E-02
1.7273E-02
2.0867E~-02
2.4362E-02
2.7890E-02
3.1451E-02
3.5042E-02
3.8661E-02
4.3768E-02
4.8179E-02
5.2619E-02
5.7085E-02
6.1574E-02
6.6081E-02
7.0604E-02
7.5141E-02
7.96B7E-02
8.4241E-02
8.8799E-02
9.3360E-~-02
9.7921E-02
9.9441E-02
1.0229E~01
1.0514E-~01
1.0798E~-01
1.1082E-01
1.1365E~01
1.1648E~01
1.1930E~01
1.2210E-01
2.3162E-01
3.4845E-01
4.3275E-01
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Page No.
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Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: Xh— 7};, l"'

Verified by/Date: Lt 3.25-0Y

Revision No.

0

Time

{hr)
0.000
0.033
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
$.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

Columbia Su.o0

U

Cumulative Dose Summary

CR

Thyreid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
3.5921E-04
2.3563E-03
5.2383E~03
8.4271E~03
1.2356E-02
1.7269%9E~02
2.3395E-02
3.0382E~02
3.0383E~02
4.1028BE~02
4,4200E~02
5.3709E~02
6.3308E-02
7.3323E~-02
8,3725E-02
9.4488E-02
1.0559E-01
1.2165E-01
1.3586E-01
1,.5044E-01
1.6536E-01
1.8059E-01
1.9610E-01
2.1188E-01
2.2788E-01
2.4410E-01
2.6052E-01
2.7710E-01
2,9385E-01
3.1074E-01
3.1640E-01
3.3303E~01
3.4898E-01
3.6428E-01
3.7899E-01
3.9314E-01
4.0677E-01
4.1993E-01
4.3264E-01
8.0956E-01
1.3876E+00
2,2115E+00

TEDE
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
1.1406E-05
7.4772E-05
1.6620E-04
2.6767E-04
3.9341E-04
5.5172E-04
7.5045E-04
9.7857E-04
9.7860E-D4
1.3275E-03
1.4317E-03
1.7444E-03
2.0607E-03
2.3912E-03
2.7349E-03
3.0911E-03
3.4589E-03
3.9919E-03
4.4640E-03
4.9491E-03
5.4460E-03
5.9538E-03
6.4714E-03
6.9981E-03
7.5330E-03
8.0755E-03
8.6247E-03
9.1802E-03
9.7412E-03
1.0307E-02
1.0497E-02
1.1055E-02
1.1589E-02
1.2101E-02
1.2593E-02
1.3066E~-02
1.3521E~02
1.3960E~02
1.4385E~02
2.6919E~02
4,5090E-02
7.0347E-02

EAB

Thyroid
{rem)
0.0000E+00
0.0000E+00
0.0000E+00
1.8376E-01
2.0057E-01
2.4043E-01
3.0096E-01
3.8380E-01
4.8878E-01
6.1574E-01
7.5390E-01
7.5392E-01
9.5733E-01
1.0150E+00
1.1813E+00
1.3406E+00
1.4994E+00
1.6576E+00
1.8152E+00
1.9724E+00
2.1915E+00
2.3785E+00
2.564BE+00
2.7504E+0Q0
2.9352E+00
3.1194E+00
3.3028E+00
3.4856E+00
3.6677E+00
3.8491E+00
4.0299E+00
4.2100E+00
4.3895E+00
4.4492E+00
4.6279E+00
4.8059E+00
4,9833E+00
5.1602E+00
5.3364E+00
5.5120E+00
5.6870E+00
5.8615E+00
1.3276E+01
4.3017E+01
1.2501E+02

TEDE
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
6.5731E-03
7.2350E-03
9.0366E-03
1.2247E-02
1.7142E-02
2,3908E-02
3.2722E-02
4,2938E-02
4.2939E-02
5.8644E-02
6.3158E-02
7.6303E-02
8.9080E-02
1.0198E-01
1.1500E-01
1.2814E-01
1.4137E-01
1.6004E-01
1.7617E-01
1.9241E-01
2.0874E-01
2.2515e-01
2.4163E-01
2.5817E-01
2.7476E-01
2.9138E-01
3.0803E-01
3.2470E-01
3.4138e-01
3.5805E-01
3.6361E-01
3.8028E~01
3.9692E-01
4.1354E-01
4.,3013E-01
4.4668E-01
4.6319E-01
4.7965E-01
4.9604E-01
1.1444E+00
2.5407E+400
5.3505E+00

LPZ

Thyroid
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
5.0253E-02
5.4851E-02
6.5754E-02
8.2307E~02
1.0496E-~01
1.3367E~01
1.6839E-01
2.0618E~01
2.0618E~01
2.61B1E-01
2.7759E~-01
3.2307E-01
3.6664E-01
4.1006E-01
4.5332E-01
4.,9644E-01
5.3940E-01
5.9933E-01
6.5048E-01
7.0143E-01
7.5218E-01
8.0273E-01
8.5309E-01
9.0326E~-01
9.5325E-01
1.0030E+00
1.0527E+00
1.1021E+00
1.1514E+00
1.2005E+00
1.2168E+00
1.2355E+00
1.2542E+00
1.2728E+00
1.2913E+00
1.3088E+00
1.3282E+00
1.3466E+00
1.3649E+00
2.1423E+00
4.2478E+00
6.572BE+00

TEDE
(rem)
0.0000E+00
0.0000E+00
0.0000E+00
1.7976E-03
1.9786E-03
2.4713E-03
3.3493E-03
4.6879E-03
6.5384E-03
B8.9488E-03
1.1743g-02
1.1743E-02
1.603BE-02
1.7273E-02
2.0867E-02
2.4362E-02
2.7890E-02
3.1451E-02
3.5042E-02
3.8661E-02
4.3768E-02
4.8179E-02
5.2619E-02
5.7085E~02
6.1574E~02
6.6081E~02
7.0604E~02
7.5141E-02
7.9687E~-02
8.4241E-02
8.8799E-02
9.3360E-02
9,7921E-02
9,.9441E-02
1.0229E-01
1.0514E-01
1.0798E-01
1.1082E-01
1.1365E-01
1.1648E-01
1.1930E-01
1.2210E~-01
2.3162E-01
3.4845E-01
4.3275E-01
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Page No.
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Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date%“ 7[ L ¥ I 64

Verified by/Date: L2 225 8Y)

Revision No.

0

Time 1 EAB 2 EAB 3 EAB 41 EAB S5fEAB Sum of
TEDE TEDE TEDE TEDE TEDE Dose D,
T " 2 3, af C Rciied
) | em) | qem) | gem) | qrem) | (rem) (rem)
0.000 | 0.000 0.000 0.000 0.000 0.000 0.000
0.033 0.000 0.000 0.000 0.000 0.000 0.000
0.250 0.044 0.018 0.238 0.000 0.000 0.299
0.333 0.075 0.031 0.410 0.000 0.007 0.522
0.533 0.143 0.061 0.437 0.015 0.007 0.662
0.800 0.279 0.130 0.492 0.063 0.009 0.973
1,050 0.454 0.234 0.564 0.155 0.012 1.419
1.300 0.645 . 0.362 0.641 0.283 0.017 1.948
1.550 0.842 0.509 0.721 0.443 0.024 2.539
1.800 1.045 0.674 0.803 0.630 0.033 3.184
2.033 1.238 0.640 0.881 0.826 0.043 3.628
2.350 1.349 0.961 0.958 1.093 0.059 4.419
2.440 1.367 0.988 0.971 1.163 0.063 4.553
2.700 1.415 1.066 1.004 1.358 0.076 4.918
2.950 1.457 1.135 1.033 1.633 0.089 5.247
3.200 1.496 1.201 1.060 1.699 0.102 5.557
3.450 1.532 1.262 1.085 1.855 0.115 5.849
3.700 1.566 1.320 1.109 2.003 0.128 6.125
3.950 1.697 1.375 1.130 2.142 0.141 6.386
4.300 1.637 1.448 1.159 2.326 0.160 6.729
4.600 1.669 1.506 1.181 2.473 0.176 7.004
4.900 1.698 1.560 1.201 2611 0.192 7.262
5.200 1.725 1.611 1.220 2.741 0.209 7.504
5.500 1.750 1.658 1.237 2.862 0.225 7.732
5.800 1.773 1.704 1.253 2977 0.242 7.847
6.100 1.754 1.746 1.268 3.085 0.258 8.151
6.400 1.814 1.786 1.281 3.187 0.275 8.343
6.700 1.832 1.824 1.254 3.284 0.291 8.525
7.000 1.848 1.860 1.306 3.375 0.308 8.698
7.300 1.865 1.894 1.317 3.462 0.325 8.862
7.600 1.880 1.827 1.327 3.543 0.341 9.018
7.900 1.894 1.957 1.337 3.621 0.358 9.167
8.000 1.898 1.867 1.340 3.646 0.364 9.215
8.300 1.911 1.996 1.349 3.718 0.380 9.355
8.600 1.923 2.024 1.357 3.788 0.397 9.488
8.900 1.934 2.050 1.365 3.854 0414 9.616
8.200 1.944 2.075 1.372 3.916 0.430 9.738
9.500 1.954 2.09% 1.379 3.976 0.447 9.855
9.800 1.964 2122 1.386 4.033 0.463 9.968
10.100 | 1.973 2.144 1.382 4.088 0.480 10.076
10.400 | 1.981 2.165 1.398 4.140 0.496 10.181
24.000 | 2.179 2.721 1.536 5.427 1.144 13.007
96.000 | 2.391 3.354 1.682 6.651 2.541 16.619
720.000 | 2.832 4.662 1.989 8.797 5.351 23.630

EAB Dose Sum?nary (Columbia_1f.00, Columbia_2f.00, Columbia_3f.00, Columbia_4f.00,
Columbia_5f.00)
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Calculation No. NE-02-04-05

Prepared by / Dattr\4‘~ 7/1-!/6"/

Verified by/Date: ., ,/ 2.25-0Y

Revision No. 0

RADTRAD Two-\ﬁ{mr EAB Dose

Summations of various time intervals were performed to determine the 2 hour period with the maximum EAB dose. It
was observed that the limiting dose increment occurred over the interval from 0.80 hr to 2.70 hr (1.90 hr) with a net dose
increment of 3.945 rem. The dose rates of the time intervals on either side the limiting interval were then determined. It
was found that the interval from 2.70 hr to 2.95 hr had the higher dose rate equal to 1.32 rem/hr over the 0.25 hr interval.
It was assumed that the rate was uniform over the interval and the incremental dose would be approximately 0.132 rem for
0.10 hr. The dose values of 3.945 and 0.132 rem were summed to 4.077 rem and rounded to 4.08 rem for the 2hr period.
This sum corresponds to an interval from 0.80 hr to 2.80 hr and provides a realistic approximation of the maximum 2 hour

EAB dose.
Two-hour EAB Dose
Dose Increment
Time Interval Dose over fnterval Dose Rate Time Increment (hr) Dose Rate x Time Increment
(rem) (rem/hr)

{rem)

0.80102.70 hrs 3.945 2076 1.90 3.945

2.70 10 2.95 hrs 0.329 1.317 0.10 0.132

Sum 2.00 4.08

25291 R1




@ ENERGY
&Y’ NORTHWEST

People - Vision - Solutions

Attachment 1
Loss of Spray Droplets in
the Columbia Drywell

Page No.
ATT1-1

Cont'd on page

Calculation No. NE-02-04-05

Prepared by / Date: /\L— 7 IZIIO‘(

Verified by/Date: Sy 2.28eY

Revision No.
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Spray credit in the drywell as a means for removing activity must recognize droplet loss
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height equals about 8 feet.
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Potential liquid leakage bypass exists due to contaminated suppression pool water being re-circulated through ECCS
piping by HPCS and RCIC pumps that can leak into the Condensate Storage Tanks (CST) through the HPCS and RCIC
CST suctions and test returns. With iodine transferred to the CST water, some iodine partitioning will occur (equilibrium
assumed to exist between the aqueous and gas phases), and iodine activity will be released from the CST atmosphere into
the environment.

The purpose of this attachment is to add the liquid leakage bypass to the plant model so as to evaluate its impact on offsite
and control room doses.

Figure 1 of this attachment is the updated Figure 1 from the main calculation, showing the added CST leakage model.
One new control volume is shown (the CST volume), as well as two new junctions: the SP-to-CST leakage junction (14)
and the CST-to-environment leakage junction (15). Because the iodine partitioning in the CST water is not complete, an
effective “filter” is used to release the proper amount of iodine from the suppression pool to the CST in a manner identical
to that used for the ESF leakage treatment.

The assumptions regarding the liquid leakage bypass are as follows:

1) The CST volume is 18,048 ft* (135,000 gal per Reference 1 of this attachment).

2) The liquid leakage to the CST is 0.48 gpm (Reference 1 of this attachment) from 0.25 hour into the event (when
the DW sprays begin operation) untif 30 days. 0.48 gpm is also assumed to be the gas volumetric flow through
the CST vent to the environment. Note that at the end of the 30-day time frame, 2,772 ft* of suppression pool
water will have leaked to the environment through this leak path, which represents only about 2% of the
suppression pool water volume. Therefore, adding this leak path to the model will not alter the dose impact of the
ESF leakage, as the activity in the suppression pool is not significantly affected.

3) The iodine release fraction from the CST water to the environment is assumed to be 10% (Reference 1 of this
attachment). Noble gas appearing as the result of iodine decay in the CST is also released.

4) The CST CR and offsite X/Qs from Design Input section of the main calculation are used.

As explained in the main calculation, this analysis requires two different STARDOSE runs, one for the filtered CR intake
and one for the unfiltered CR inleakage.
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Figure } - Updated Plant Model
8
>
SL w/ 1 Open MSIV
DW 9
4’.
v-k 3 SL w/ Closed MSIVs
Core
2 10  Other RB Bypass >
5 .
4 v
v wWw 6
> RB
SP
ESF Leakage
SPesf
3 CST

SP
SPesf

Suppression Pool

Suppression Pool (for Parallel Treatment of ESF Leakage Only)

The liquid leakage bypass results are compared to those of the main calculation in Table 1 of this attachment. The
INPUT.DAT files for both the CR filtered intake and the CR unfiltered inleakage runs (as well as 720-hour CR and LPZ

dose excerpts from the RESULTS.OUT files for both runs) are included at the end this attachment.

Table 1
Results with and without CST

30-d CR TEDE 30-d LPZ TEDE
Cases
(rem) (rem)
Licensing-basis without CST leakage 3.44 3.85
Licensing-basis with CST leakage 3.47 3.92
Dose from CST leakage (rem) 0.03 0.07
% contribution of CST leakage 0.87% 1.8%
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These results show that the impact of the added liquid leakage bypass is very small, only 1.8% for the offsite dose, and
even smaller for the control room dose (about 0.9%). Note that it is likely that even these small impacts are overstated;
the iodine released from the CST to the environment will be much less than 10% of that added to the CST, as the
suppression pool pH (the leakage source) remains above 7.3 in the event of a LOCA (Reference 2).

References for Attachment 2 are as follows:
1. Energy Northwest Calculation, NE-02-99-12, Revision 0, 4/25/00

2. “Post-LOCA Suppression Pool pH”, NE-02-03-15, Revision 0
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Input file - INPUT.DAT - Filtered Intake

edit_time
0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.2% 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0
end_edit_time

participating_isotopes
Kr83m Kr85m Krgs Kr87 Krgs KrB89g
Xel3lm Xel33m Xel33 Xel3i5m Xel3S Xel37 Xel3s

I1310rg I131Elem Il31lPart
I11320rg I132Elem I132Part
I1330rg I133Elem Il133Part
11340rg 1134Elem I134Part
11350rg 1135Elem I135Part

Rb86 Csl34 Csl136 Cs137

Sb127 Sbl129 Tel27m Tel2? Tel29m Tel29 Tel3lm Tel32
Bal37m Bal39 Bal4l

Mo99 Tc99m Rul03 RulQ5 Rul06 Rh105

Y90 Y91 Y92 Y93 2r95 Zr97 Nb95

Lal4o0 Lal4l Lal42 Pr143 Nd147 Am241 tm242 Cm244
Celdl Cel4q3 Celdq Np239 Pu23sg Pu239 Pu240 Pu241
Sr89 Sr980 Sr91 Sr92

end_participating_isotopes

core
thermal_power 3556
elemental iodine_frac 0.0485
organic_iodine_frac 0.0015
particulate_iodine_frac 0.95

release_frac
to_control_volume DW
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0 0 0 0 0 0 0 0 0
0.533 0.1 0.1 0.1 0 0 0 0 o] 0
2.033 0.633 0.167 0.133 0.033 0.0133 0.00167 0.00033 0.00013 0.0133
720 0 0 0 (4] (¢] 0 (¢] 0 [¢]

end_to_contrel_volume
to_control_volume SP
Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0 0 0 0 0 0 0 0 0
0.533 0 0.2 0 o 0 0 0 0 0
2.033 0 0.334 © 0 0 0 0 0 0
720 0 0 0 0 0 0 0 0 0
end_to_control_volume

end_release_frac

end_core

control_volume

obj_type OBJ_CV

name bw

air_volume 2.0054e+005

water_volume 0

surface_area 1

has_recirc_filter false

removal rate_to_surface

Time NobleGas Elemlodine Orglodine Partlodine Solubles Insolubles
0.25 0.00 0.001 0©.00 0.001 0.001 0.001

2.44 0.00 6.20 0.00 6.20 6.20 6.20

24.00 0.00 0.62 0.00 0.62 0.62 0.62

720.0 0.00 0.00 0.00 .00 0.00 0.00
end_removal_rate_to_surface

frac_4_daughter_resusp_from_surface

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles

720 1 0 0 0 0 0
end_frac_4_daughter_resusp_from surface
end_control_volume

control_volume

obj_type OBJ_CV
name WW
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air_volume 1.442e+005 ’
water_volume 1.373e+005

surface_area 0

has_recirc_filter false

removal_rate_to_waterpool

Time NobleGas Elemlodine Orglodine PartIodine Solubles Insolubles
720 0 0 0 0 0 0

end_removal_rate_to_waterpool

frac_4_daughter resusp_from_water

Time NobleGas Elemlodine Orglodine PartIodine Solubles Insolubles
720 0 0 0 0 0 0

end frac_4_daughter_resusp_from water

decontamination_factor

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 1 1 1 1 1 1

end_decontarination_factor

end_control _volume

control_volume

obj_type OBJ_CV

name RB

air_volume 5000

water_volume 4]

surface_area 0

has_recirc_filter false

end_control_volume

control_volume

obj_type OBJ_CV

name 13

air_volume 1.373e+005

water_volume 0

surface_area 0

has_recirc_filter false

end_control_volume

control_volume

obj_type OBJ_cV

name CST

air_volume 18048

water_volume 0

surface_area 0

has_recirc_filter false

end_control_volume

control_volume

obj_type OBJ_CR

name Control_Room

air_volume 2.14e+005

water_volume o

surface_area o

has_recirc_filter false

breathing_rate

Time {hr) Value (cms)
720 0.00035
end_breathing_rate
occupancy_factor

Time (hr) Value (frac)
24 1

96 0.6

720 0.4

end_occupancy_factor
end_control volume

junction
junction_type
downstream_location
upstream
downstream
has_filter
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flow_rate \/
Time {hr) Value
720 1
end_flow_rate
end_junction

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate

Time (hr) Value
720 1
end_flow_rate
end_junction

junction
junction_type
downstream location
upstream

downstream
has_filter

flow_rate

Time (hr) value
2.033 0

720 1.442e5

end_flow_rate
end_junction

junction
junction_type
downstream location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2,033 0

720 1.442e5

end_flow_rate
end_junction

junction
junction_type
downstream location
upstream
downstream
has_filter
flow_rate
Time (hr)
24 0.1384
720 0.0692
end_flow_rate
X_over_Q 4 _ctrl_room
Time (hr) Value
2 6.81e-4

8 3.75e-4

24 1.93e-4

96 1.50e-4

720 1l.44e-4

Value

(cfm)

AIR_JUNCTION

AIR_SPACE
CORE
sp
false

(cfm)

AIR_JUNCTION

WATER_POOL
pw
WW
false

{cfm)

AIR_JUNCTION
AIR_SPACE
wW
Dw
false

{cfm)

AIR_JUNCTION
AIR_SPACE
DR

environment

false

(cfm)

(s/m*3)

end_X_over_Q_4_ctrl_room
X_over_Q 4_site_boundary

Time {hr) Value

120 l.8le-4

(s/m*3)

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Time {hr) Value

8 4.95e-5
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24 3.69e-5 \

96 1.85e-5

720 7.8le-6

end_X_over Q 4_low_population_zone

end_junction

junction

junction_type AIR_JUNCTION

downstream_location AIR_SPACE

upstream Dw

downstream environment

has_filter true

flow_rate

Time (hr) Value (cfm)

24 0.4152

720 0.2076

end_flow rate

filter_efficiency

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles

720 0 0.427 0.001 0.897 0.897 0.897

end filter efficiency

frac_4_daughter_resusp

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles

720 1 0 0 0 0 0

end_frac_4_daughter_resusp

X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)

2 8.8le-4

8 3.75e-4

24 1.93e-4

96 1.50e-4

720 1.44e-4

end_X_over_Q 4_ctrl_room

X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)

720 1.8le-4

end_X over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Time (hr) Value (s/m*3)
8 4.,95e~-5
24 3.69e-5
96 1.95e-5

720 7.8le-6
end_X_over_Q 4_low_population_zone
end_junction

junction
junction_type

AIR_JUNCTION

downstream location AIR_SPACE
upstream DW
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0

24 0.696

720 0.348

end_flow_rate
end_junction

junction
junction_type

AIR_JUNCTION

downstream_ location AIR_SPACE
upstream WW
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 4}

24 0.5
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720 0.25\_)J

end flow_rate
end._junction

junction

junction_type AIR_JUNCTION
downstream location AIR_SPACE
upstream DW
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0.752

24 0.056

720 0.028

end_flow_rate
X_over_Q 4_ctrl_room

Time thr) Value {(s/m*3)
2 2.82E-4
8 2.17E-4
24 8.77E-5
96 7.42E-5
720 6.40E-5

end X_over_Q 4 _ctrl room
X_over_Q 4_site_boundary

Time (hr} Value (s/m*3)
720 1.Ble-4

end_X_over_Q 4_site_boundary
X_over Q 4_low population_zone
Time (hr) Value (s/m*3)

8 4.95e-5
24 3.69%e-5
96 1.95e-5

720 7.8le-6
end X_over_Q 4 _low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream location AIR_SPACE

upstream Ww
downstream environment
has_filter false

flow_rate
Time (hr) Value (cfm)

0.333 0.541
24 0.04
720 0.02

end _flow_rate
X_over_Q 4_ctrl room

Time thr) Value {s/m*3)
2 2.82E-4
8 2.17E-4
24 8.77E~5
96 7.42E-5
720 6.40E-5

end X _over_Q 4_ctrl_room
X_over_Q_ 4_site_boundary

Time (hr) Value (s/m*3)
720 1.81e-4
end_X_over_Q_4_site_boundary
X_over_Q_4_low_population_zone
Time {hr) Value (s/m*3)

8 4.95e-5
24 3.69e-5
96 1.95e-5
720 7.8le-6

end X _over_Q 4 low_population_zone
end_junction
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junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
0.25 0

720 0.268
end_flow_rate
filter_efficiency
Time NobleGas
720 0.5 0 0
end_filter_efficiency
end_junction

Value (cfm)

ElemIodine

junction
junction_type
downstream_ location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 5000
end_flow_rate
filter_efficiency

Time NobleGas ElemIodine
0.333 o0 0 0 0
720 0 0.98 0.98 0.98
end filter efficiency
frac_4_daughter_resusp

Time NobleGas ElemIodine
720 1 1 0 0
end frac_4_daughter_resusp
X_over_Q 4_ctrl_room
Time (hr) Value
0.333 2.82E-4

2 1.43E-4

8 1.05E-4

24 4.14E-5

96 3.52E-5

720 3.03E-5
end_X_over_Q 4_ctrl_ room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.81le-4

end_X_over_Q 4_site_boundary
X _over_Q 4_low_population_zone

Value {cfm)

(s/m*3)

Time (hr) Value {s/m*3)}
8 4.95e-5
24 3.6%e-5
96 1.95e-5

720 7.8le-6
end_X_over_ Q 4_low_population_zone
end_junction

Verified by/Date: /( / 2-2 1% Y
{

AIR_JUNCTION
AIR_SPACE

SP
RB
true

Orglodine PartIodine Solubles

0.99999 0 0

AIR_JUNCTION
AIR_SPACE

RB
environment
true

Orglodine PartIodine Solubles

0 0
0.98 0.98

Orglodine PartIodine Solubles

0 0

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream sP
downstream CsST
has_filter true
flow_rate

Time (hr) Value (cfm)

0.25 0

720 0.064
end_flow_rate
filter_efficiency
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Time NobleGas N ElemIodine
720 0.5 0 ]
end filter efficiency

end_junction

junction
junction_type
downstream_ location
upstream
downstream
has_filter
flow_rate
Time (hr)
0.25 0

720 0.064
end_flow_rate
X _over Q 4_ctrl room
Time (hr) Value
2 4.18E-04

8 1.59E-04

24 6.31E-05

96 5.78E-05

720 5.57E-05

end X over_Q 4_ctrl_room

X_over_Q 4_site boundary

Time (hr) value (s/m*3)

720 1.8le-4

end X over_Q_4_site_boundary
X_over_Q 4 _low_population_zone
Time (hr) Value (s/m*3)

8 4.95e-5

24 3.69e-5

96 1.95e-5

720 7.8le-6
end_X_over_Q_4_low_population_zone
end_junction

Value {cfm)

{s/m*3)

junction
junction_type
downstream_ location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 800
end_flow_rate
filter_efficiency

Time NobleGas

720 0 0.95
end_filter efficiency
frac_4_daughter_resusp
Time NobleGas Elemlodine
720 1 1 0 0
end_frac_4_daughter_resusp
end_junction

Value (cfm)

Elemlodine
0.95 0.99

junction
junction_type
downstream location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 850
end_flow_rate
X _over_Q 4_ctrl_room
Time (hr) Value
720 0

Value {cfm)

(8/m*3)
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OrgIodine PartIoding Solubles

0.99993% 0 0

AIR_JUNCTION
AIR_SPACE

CST
environment
false

AIR_JUNCTION
AIR_SPACE

environment
Control_Room
true

Orglodine Partlodine Solubles

0.99 0.99

Orglodine Partlodine Solubles

0 9]

AIR_JUNCTION
AIR_SPACE

Control_Room
environment
false

Insolubles

Insolubles

Insolubles
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A

end_x_over_Q_A_ctr}ﬁloom

X_over_Q 4_site_boundary

Time {hr) Value {s/m*3)

720 0

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)

720 0

end_X_over_Q 4_low_population_zone
end_junction

environment
breathing_rate_sb

Time (hr) Value (cms)
8 0.00035

720 0.0
end_breathing_rate_sb
breathing_rate_lpz

Time (hr} Value {(cms)
8 0.00035
24 0.00018

720 0.00023
end_breathing rate_lpz
end_environment
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\_/ output File Excerpt - 720 Hour CR and LPZ TEDE - Filtered Intake
Control_ Room

thyroid wbody skin CEDE
Total dose: 5.60E+000 3.37E-001 6.S50E+000 2.39E-001
Noble gas 0.00E+000 3.26E-001 6.44E+000 0.00E+000
Org iodine 1.28E+000 4.43E-005 3.81E-004 3.94E~002
Elem iodine 2,95SE+000 1.11E-002 5.50E-002 1.23E-001
Part iodine 1.30E+000 1.25E-004 9.18E-004 4.07E-002

Cesium 1.,258-002 1.30E-005 O0.00E+000 1.3%9E-002
Tellurium 4.79E-002 3.24E-006 0.00E+000 2.31E-003
Barium 8.92E-005 4.79E-007 0.00E+000 3,.55E-004

Noble metal 4.84E-005 3.85E-007 0.00E+000 2.71E-003
Lanthanides 8.06E-006 6.70E-007 O0.00E+000 1.51E-003
Cerjium 3.05E-006 1.69E-007 O0.00E+000 5.23E-003
Strontinum 9.79E-006 1.79E-006 O0.00E+000 1.09E-002

environment

thyroid wbody skin CEDE
EAB dose: 6.15E+001 1.59E+001 2.02E+001 3.12E+000
LPZ dose: 2.69E+001 2.7SE+000 2.74E+000 1.17E+000

thyrd_eab wbody_eab skin_eab CEDE_eab thyrd_lpz wbody_lpz skin_lpz CEDE_lpz

Noble gas 0.00E+000 1.48E+001 1.99E+001 0.00E+000 0.00E+000 2.61E+000 2.70E+000 0.0C0E+000
Org iodine 3.62E+000 2.16E-002 1.02E-002 1.13E-001 3.53E+000 3.52E-003 1.60E-003 1.09E-001
Elem iodine B8.55E+000 8.80E-001 2.45E-001 2.74E-001 9.73E+000 9.14E-002 2.57E-002 3.07E-001
Part iodine 4.73E+001 1.47E-001 S5.17E-002 1.48E+000 1.30E+001 4.02E-002 1.41E-002 4.09E-001
Cesium 4.46E-001 8.B6E-003 0.00E+000 4.97E-001 1.23E-001 2.40E-003 0.00E+000 1.37E-001
Tellurium 1.62E+000 2.41E-003 0.00E+000 7.82E-002 4.48E-001 6.56E-004 0.00E+000 2.16E-002
Barium 2.94E-003 3.22E-004 O.OOE+000 1.1BE-002 B8.14E-004 8.70E-005 0.00E+000 3.27E-003
Noble metal 1.58E-003 2.73E-004 O0.00E+000 8.87E-002 4.37E-004 7.39E-005 O0.00E+000 2.46E-002
Lanthanides 2.14E-004 1.93E-004 O0.00E+000 4.81E-002 5.99E-005 4.62E-005 0.00E+000 1.34E-002
Cerium 1.01E-004 1.10E-004 0.00E+000 1.71E-001 2.80E-005 2.98E-005 0.00E+000 4.74E-002
Strontinum 3.40E-004 1.71E-003 O0.00E+000 3.55E-001 O9.41E-005 4.68E-004 O0.00E+000 9.84E-002

STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technolegy, Inc.
Thu Jul 01 12:27:50 2004
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Input file - INPUT.DAT - Unfiltered Inleakage

edit_time

0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.25 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0

end_edit_time

participating_isotopes

Kr83m Kr85m  KrB5 Kr87 Kr88 Kr89

Xel3lm Xel33m Xel33 Xel35m Xel3S Xel37 Xel3s

I11310rg I131Elem Il31Part

I1320rg 1132Elem Il132Part

I1330rg I133Elem I133Part

11340rg I134Elem I134Part

11350rg I135Elem Il135Part

Rb86 Cs134 Csl136 Csl137

Sbl127 Sbl129 Tel27m Tel27 Tel29m Tel29 Tel3lm Tel32
Bal37m Bal39 Bal40

Mo99 Tc99m  Rul03 Rul0s Rul06 Rh105

Y90 Yol Y92 Y93 2r95 zr97 Nb95

Lal40 Lal4l Lal42 Pri43  Nd147  Am241 Cm242 Cm244
Celql Celd3 Celds Np239 Pu238 Pu239 Pu240 Pu241
Sr89 Sr90 Sr9l Sr92

end_participating_isotopes

core

thermal_ power 3556

elemental_ iodine_frac 0.0485

organic_iodine_frac 0.0015

particulate_iodine_frac 0.95

release_frac
to_control_volume DW

Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0O 0 0 0
0.533 0.1 0.1 0.1 0
2,033 0.633 0.167 0.133 0.033
720 0 0 0 0

end_to_control_volume
to_control_volume SP

0 0 0 0 0
0 Q Q 0 0
0.0133 0.00167 0.00033 0.00013 0.0133
0 0 0 0 0

Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 o 0 0 0
0.533 O 0.2 0 0
2.033 0 0.334 0 0
720 0 0 0 ]

end_to_control_volume
end_release_frac
end_core

control_volume

obj_type

name

air_volume

water_volume 0
surface_area 1

has_recirc_filter
removal_rate_to_surface

Time NobleGas ElemIodine

0.25 0.00 0.001 0.00 0.001
2.44 0.00 6.20 0.00 6.20
24.00 0.00 0.62 0.00 0.62
720.0 0.00 0.00 0.00 0.00

end_removal_rate_to_surface
frac_4_daughter_resusp_from_surface
Time NobleGas ElemIodine
720 1 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

o} 0 0 0 0

0BJ_CV

Dw

2.0054e+005

false

Orglodine PartIodine Solubles
0.001 0.001

6.20 6.20

0.62 0.62

0.00 0.00

Orglodine Partlodine Solubles
0 0

end_frac_4_daughter_resusp_from surface

end_control_volume

control volume
obj_type
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Prepared by / DateAg I ﬂ ﬂ" q Verified by/Date L2 }/0 5.202 y

name \\} WW '

air_volume 1.442e+005

water_volume 1.373e+005

surface_area 0

has_recirc_filter false

removal_rate_to_waterpool

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles

720 0 0 0 0 0 0

end_removal_rate_to_waterpool

frac_4_daughter_ resusp_from water

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles

720 0 0 0 0 0 0

end_frac_4_daughter_resusp_from water

decontamination_factor

Time NobleGas Elemlodine Orglodine PartIodine Solubles Insolubles

720 1 1 1 1 1 1

end_decontamination_factor

end_control_volume

control_volume

obj_type OBJ_CV

name RB

air_volume 5000

water_volume 0

surface_area 0

has_recirc_filter false

end_control_ volume

control_volume

obj_type 0OBJ_CV

name SP

air_volume 1.373e+005

water_volume 0

surface_area 0

has_recirc_filter false

end_control_volume

control_volume

obj_type 0BJ_CV

name CST

air_volume 18048

water_volume 0

surface_area 0

has_recirc_filter false

end control_volume

control_volume

obj_type OBJ_CR

name Control_Room

air_volume 2.14e+005

water_volume 0

surface_area 0

has_recirc_filter false

breathing_rate

Time (hr) Value (cms)
720 0.00035
end_breathing_rate
occupancy_factor

Time thr) Value (frac)
24 1

86 0.6

720 0.4

end_occupancy_factor
end_control_volume

junction
junction_type
downstream_location
upstream
downstream
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has_filter \\} false ' ’
flow_rate
Time (hr)  Value (cfm)
720 1

end flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream CORE
downstream SP
has_filter false
flow_rate

Time (hr) Value (cfm)

720 1

end_flow rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_location WATER_POOL
upstream DW
downstream WW
has_filter false
flow_rate

Time thr) Value (cfm)

2.033 o]

720 1.442e5

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_location RIR_SPACE
upstream wWW
downstream DwW
has_filter false
flow_rate

Time (hr) value (cfm)

2.033 0

720 1.442e5

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTICN
downstream_location AIR_SPACE

upstream Dw
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

24 0.1384

720 0.0692
end_flow_rate
X_over_Q 4_ctrl_ room

Time (hr) Value {(s/m*3)
2 4.70e-3
8 2.00e-3
24 1.03e-3
96 8.01le-4

720 7.6%e-4

end X _over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.8le-4

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)
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8 4.95e-5

24 3.69%e-5

96 . 1.95e~5

720 7.8le-6

end X over_Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE

upstream Dw
downstream environment
has_filter true
flow_rate

Time (hr) Value (cfm)

24 0.4152

720 0.2076

end_flow_rate

filter_efficiency

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0 0.427 " 0.001 0.897 0.897 0.897
end_filter_efficiency

frac_4_daughter_resusp

Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 1 0 0 0 0 0

end_frac_4_daughter_resusp

X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)

2 4.70e-3
8 2.00e-3
24 1.03e-3
96 8.0le-4

720 7.6%e-4

end_X over_Q 4_ctrl room
X_over_Q 4_site_boundary

Time (hr} Value (s/m*3)
720 l.8le-4
end_X_over_Q_4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3j

8 4.95e-5
24 3.69e-5
96 1.95e-5
720 7.8le-6

end_X_over_Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream DW
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 a

24 0.696

720 0.348

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream ww
downstream RB
has_filter false
flow_rate

Time {(hr} Value (cfm)

0.333 0
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24 0.5
720 0.25
end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_ location AIR SPACE
upstream DwW
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0.752

24 0.056

720 0.028

end_flow rate
X_over_Q 4_ctrl_room
Time (hr) value (s/m*3)

2 7.02E-4
8 3.19E-4
24 1.30E-4
96 1.05E-4
720 9.00E-5

end_X over_Q 4_ctrl_room

X _over_Q 4_site_boundary

Time (hr} value (s/m*3)
720 1.8le-4
end_X_over_Q_4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)

8 4.95e-5
24 3.69e-5
96 1.95e-5

720 7.8le-6
end_X_over_Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream location AIR_SPACE
upstream WW
downstream environment
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333 0.541

24 0.04

720 0.02

end_flow_rate
X_over_Q 4_ctrl_ room

Time (hr) Value (s/m*3)
2 7.02E-4
8 3.19E-4
24 1.30E-4
96 1.05E-4

720 9.00E-5

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.8le-4

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr}) Value (s/m*3)

8 4.95e-5
24 3.69e-5
96 1.95e-5

720 7.8le-6
end_X over_Q 4_low_population_zone
end_junction
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junction 4\'}
junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream Sp
downstream RB
has_filter true
flow_rate
Time (hr) Value (cfm)
0.25 0
720 0.268
end_flow_rate
filter efficiency
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 0.5 0 0 0.99999 0 0
end_filter_efficiency
end_juncticn
junction
junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream RB
downstream environment
has_filter true
flow_rate
Time (hr) Value (cfm)
720 5000
end_flow_rate
filter_efficiency
Time NobleGas ElemIodine Orglodine PartlIodine Solubles Insolubles
0.333 0 0 0 0 0 0
120 0 0.98 0.98 0.98 0.98 0.98
end filter_efficiency
frac_4_daughter_resusp
Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 1 1 0 0 0 0

end_frac_4_daughter_resusp
X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)
0.333 7.02E-4
2 6.95E-4
8 3.36E-4
24 1.28E-4
96 9.72E-5

720 7.69E-5

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1l.8le-4

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Time (hr) Value {s/m*3)
8 4,95e-5
24 3.69e-5
96 1.95e-5
720 7.81le-6

end_X_over_Q 4_low_population_zone
end_junction

junction
junction_type

AIR_JUNCTION

downstream_location AIR_SPACE
upstream SP
downstream CcsT
has_filter true
flow_rate

Time (hr) Value (cfm)

0.25 0

720 0.064
end_flow_rate
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filter_efficiency
Time NobleGas
720 0.5 0 0
end_filter efficiency
end_junction

ElemIodine

junction
junction_type
downstream location
upstream
downstream
has_filter
flow_rate
Time (hr)
0.25 0

720 0.064
end flow rate
X _over_Q 4 _ctrl_room
Time {hr) Value
2 4.18E-04

8 1.59E-04

24 6.31E-05

96 5.78E-05

720 5.57e-05

end X_over_Q 4_ctrl_room

X _over_Q 4_site_boundary

Time (hr) Value (s/m*3)

720 1.81le-4

end_X over_Q 4_site_boundary
X_over Q 4_low_population_zone
Time (hr) value (s/m*3)

8 4.95e-5

24 3.6%e-5

96 1.95e-5

720 7.8le-6
end_X_over_Q_4_low_population_zone
end_junction

Value {cfm)

(s/m*3)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 50
end_flow_rate
end_junction

Value (cfm)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
720 850
end_flow_rate
X_over Q 4_ctrl_room
Time (hr) Value
720 0
end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 0

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)

valuve ({(cfm)

(s/m*3)
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Orglodine PartIodine Solubles

0.9999%0 0

AIR_JUNCTION
AIR_SPACE

CST
environment
false

AIR_JUNCTION
AIR_SPACE

environment
Control_Room
false

AIR_JUNCTION
AIR_SPACE

Control_Room
environment
false

Insolubles
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V S

720 0
end_X_over_Q_4_low_population_zone
end_junction

environment

breathing rate_sb

Time (hr) Value (cms)
] 0.00035

720 0.0
end_breathing_rate_sb
breathing_rate_lpz

Time (hr) Value (cms)
8 0.00035
24 0.00018
720 0.00023

end_breathing_rate_lpz
end_environment
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Control_Room
thyroid wbody skin CEDE
Total dose: 5.55E+4001 9.88E-002 1.84E+000 2.80E+000
Noble gas 0.00E+000 9.31E-002 1.81lE+000 0.00E+000
Org iodine 7.95E+000 2.79E-004 2.39E-003 2.45E-001
Elem iodine 6.62E+000 1,13E-003 6.74E-003 2.07E-001
Part iodine 3.90E+001 3.73E-003 2.74E-002 1.22E+000
Cesium 3.71E-001 3.87E-004 O0.00E+000 4.13E-001
Tellurium 1.49E+000 1.01E~004 O0.00E+000 7.18E-002
Barium 2.77E-003 1.49E-005 O.00E+000 1.10E-002
Noble metal 1.50E-003 1.20E-005 O0.00E+000 8.42E-002
Lanthanides 2.50E-004 2.07E-005 O0.0CE+000 4.70E-002
Cerium 9.46E-005 5.24E-006 0.00E+000 1.62E-001
Strontinum 3.04E-004 5.58E-005 0.00E+000 3.37E-001
environment
thyroid wbody skin CEDE
EAB dose: 6.15E+001 1.S9E+001 2.02E+001 3.12E+Q00
LPZ dose: 2.69E+001 2.75E+000 2.74E+000 1.17E+000
thyrd_eab wbody _eab skin_eab CEDE eab thyrd_lpz wbody_lpz skin_lpz CEDE_lpz

Noble gas 0.00E+000 1.4BE+001 1.99E+4001 0.00E+000 O0.00E+000 2.61E+000 2.70E+000 0.00E+000
Org iodine 3.62E+000 2.16E-002 1.02E-002 1.13E-001 3.53E+000 3.52E-003 1.60E-003 1.09E-001
Elem iodine 8.55E+000 8.80E-001 2.45E-001 2.74E-001 9.73E+000 9.14E-002 2.57E-002 3.07E-001
Part iodine 4.73E+001 1.47E-001 S.17E-002 1.48E+000 1.30E+001 4.02E-002 1.41E~002 4.09E-001
Cesium 4.46E-001 8.86E-003 O0.00E+000 4.97E-001 1.23E-001 2.40E-003 O0.00E+000 1.37E-001
Tellurium 1.62E+000 2.41E-003 O0.00E+000 7.82E-002 4.48E-001 6.56E-004 O.00E+000 2.16E-002
Barium 2.94E-003 3.22E-004 O0.00E+000 1.1BE-002 8.14E-004 8.70E-005 O0.00E+000 3.27E-003
Noble metal 1.58E-003 2,.73E-004 O0.00E+000 8.87E-002 4.37E-004 7.39E-005 O.00E+000 2.46E-002
Lanthanides 2.14E-004 1.93E-004 O0.00E+000 4.81E-002 S.99E-005 4.62E-005 0.00E+000 1.34E-002
Cerium 1.01E-004 1.10E-004 0.00E+000 1.71E-001 2.80E-005 2.98E-005 O0.00E+000 4.74E-002
Strontinum 3.40E-004 1.71E-003 O0.00E+000 3.55E-001 9.41E-005 4.6BE-004 O.00E+000 9.84E-002
STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology, Inc.

Thu Jul 01 14:22:36 2004
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A calculation was performed to determine whether gar&na shine from the control room HVAC intake
HEPA filters would result in a significant contribution to the control room dose in the DBA-LOCA
scenario.

Approach

It was conservatively assumed that the HEPA filters are 100% efficient (to maximize filter loading) for
all of the source term radionuclide species with the exception of noble gases. Noble gas filter
efficiency was assumed to be 0%. This is reasonable since no significant filter hold up of noble gas is
expected. It is consistent since no credit was taken for noble gas filtration in determining control room
dose within the main body of the calculation.

The STARDOSE computer code (Reference 1) was used to quantify the radionuclide loading of the
filters over time. This is possible since the STARDOSE output files include a list of the inventory of
radionuclides contained in each control volume for each time edit. To simulate the loading of the
control room filters, the STARDOSE Input.dat file for the case with 1300 cfm (two-train) continuous
operation was altered by changing the control room filter efficiencies to 100% for noble gas and 0%
for all other radionuclide species and setting the exhaust flow to the environment to 0 cfm. In effect,
the control room (control volume) is modeled to act like the CREF filter. The data output provides the
quantities of radionuclides that are present at each time period (amount of filter loading). Decay on
the filters is taken into account.

The intake flow was set to 1600 cfm to maximize filter loading; however, the control room X/Q set for
a continuous 1300 cfm intake flow (Reference 2, ltem 5.1) were used since no X/Qs for a continuous
1600 cfm intake flow were included in the analysis database (i.e., Reference 2). This is acceptable
since it may be noted in the summary X/Q tables of Reference 2 (for switching over from two CREF
trains to one CREF train between t = 0 and t = 2 hours), that the 1300 cfm X/Q is more conservative
than the 1600 cfm X/Q for the dominant Turbine Building pathway (confirmed as dominant by the
RADTRAD analysis — see Appendix F of the main body of the calculation).

The modified STARDOSE input.dat file is presented in Addendum A. The inventory file (Libfile1.txt) is
the same one that was used in main body of the calculation and is shown in Appendix B of the main
body of the calculation. A summary of the “filter inventory” for the control room (control volume) as a
function of time taken from the STARDOSE “results.out” file is presented in Addendum B.

MicroShield (Version 5.03) was used calculate gamma dose from exposure to the radionuclides
contained in the control room HEPA filter. A MicroShield model was developed using the following
information (see Reference 2). The filter is located in a room on the floor above the control room.
The filteris 2 ft x 2 ft (61 cm x 61 cm) and it is 11-1/2 inches (29.2 cm) deep in the horizontal direction
of flow. The centerline of the filter is at elevation 535 ft 4-3/8 inches. The floor of the control room is
at elevation 501 ft, and the dose point was assumed to be 6 ft above that at elevation 507 ft directly
below the filter. The top of the concrete fioor/control room ceiling is at elevation 525 ft, and the
concrete floor is 1 ft (30.5 cm) thick. Therefore, the concrete ceiling of the control room is at 524 ft.
Given the above, there is 28 ft 4-3/8 inches (865 cm) from the dose point to the centerline of the filter
and 17 ft 6 inches (533.4 cm) from the dose point to the centerline of the concrete shield. From the
dose point the filter would be seen as a rectangle 24 inches x 11-1/2 inches (61 cm x 29 cm).
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Results

The STARDOSE “filter inventory” (Addendum B) for each time period was imported into the
MicroShield model and executed. Effective dose equivalent rates for an isotropic receptor were
calculated. The average dose rates over each time interval were multiplied by the respective time
interval and summed to obtain an “integrated dose” for 720 hours. The results are shown in Table 1,
Filter Shine Dose Summary.

Table 1. Filter Shine Dose Summary

DR - Isotropic Eff Dose (mrem)
Time Dose Equiv Rate at | Average DR Time (DR, +
(hrs) 8.65 meters (filter (DR; + Interval DR, )‘/2 x
CI/L to 507' Level) DRi+1)/2 Tier- Ti T
(mrem/hr) (Tie1 - Ti)
0.00 0.000E+00 - - -
0.25 8.20E-02 4.10E-02 0.25 1.03E-02
0.50 1.66E-01 1.24E-01 0.25 3.10E-02
0.76 2.10E-01 1.88E-01 0.25 4.70E-02
1.00 2.60E-01 2.35E-01 0.25 5.87E-02
1.25 3.06E-01 2.83E-01 0.25 7.08E-02
1.50 3.49E-01 3.27E-01 0.25 8.19E-02
1.75 3.85E-01 3.67E-01 0.25 9.17E-02
2.00 4.20E-01 4.03E-01 0.25 1.01E-01
2.25 4.14E-01 4.17E-01 0.25 1.04E-01
2.50 4.00E-01 4.07E-01 0.25 1.02E-01
275 3.87E-01 3.94E-01 0.25 9.84E-02
3.00 3.76E-01 3.82E-01 0.25 9.54E-02
3.25 3.66E-01 3.71E-01 0.25 9.27E-02
3.50 3.56E-01 3.61E-01 0.25 9.01E-02
3.756 3.47E-01 3.51E-01 0.25 8.78E-02
4.00 3.40E-01 3.43E-01 0.25 8.58E-02
8.00 2.56E-01 2.98E-01 4.00 1.19E+00
24.00 1.23E-01 1.89E-01 16.00 3.03E+00
48.00 8.22E-02 1.02E-01 24.00 2.46E+00
26.00 6.35E-02 7.29E-02 48.00 3.50E+00
240.00 4 .47E-02 5.41E-02 144.00 7.79E+00
720.00 2.55E-02 3.561E-02 480.00 1.69E+01
Integrated Dose 3.61E+01 mrem

Conclusions

The dose contribution from filter shine is negligible. The “integrated” dose of 36.1 mrem is only 1.0 %
of the calculated TEDE control room dose (3.44 rem) for the case of “Minimum Flow — Single Failure
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of One CREF to'Start” despite its conservative assumﬁtions. In addition, other elements that would
further reduce the CREF filter shine dose contribution were not taken into consideration:

e Occupancy - No credit was taken for an occupancy factor

¢ Location - Receptor was assumed to be continuously positioned at the highest dose rate location

Independent Verification

Independent verification of the MicroShield analysis is provided in Addendum C.

Attachment 3 References

1. STARDOSE Version 1.01, PSAT Cl09.03, Rev. 0, “Stardose Mode! Report”, January 31, 1997

2. “Dose Calculation Data Base”, NE-02-04-1, Revision 1
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STARDOSE Input.dat file
‘o Filter efficiency -100% for noble gas,

edit_time

Filter efficiency - 0% for all other radionuclide species,
Intake flow to the control room set to 1600 cfm

Conservative X/Q set for continuous 1300 cfm intake flow to the control room
Exhaust flow to the environment to 0 cfm

0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0 3.25 3.5 3.75 4.0 8.0 24.0 48.0 96.0 240.0 720.0

end_edit_time

participating_isotopes

Kr83m KrB5m  Kr8S Krg7 Kr8s Kr89

Xel3lm Xel33m Xel33 Xel35m Xel3S Xel37 Xel3s

I1310rg I131Elem I131Part

I11320rg I132Elem I132Part

I1330rg I133Elem I133Part

I11340rg I134Elem I134Part

I1350rg 1135Elem I135Part

Rb86 Cs134 Csl136 Cs137

Sb127 Sb129 Tel27m Tel2?7 Tel29m Tel29 Tel3lm Tel32
Bal37Tm Bal3g Bal4qo

Mo99 Tc99m  Rul03 Rul05 Rul06  Rh105

Y90 Y91 Y92 Y93 2r95 2r97 Nb9S

Lal40 Lal4l Lala2 Pri143 Nd147  Am241 Cm242 Cm244
Celql Cel43 Celd4 Np239 Pu238 Pu239 Pu240 Pu241
$r89 S5r90 5r91 Sr92

end_participating_isotopes

core

thermal power 3556

elemental_iodine_frac 0.0485

organic_iodine_frac 0.0015

particulate_iodine_frac 0.95

release_frac
to_control_volume DW

Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 0 0
0.533 0.1 6.1
2.033 0.633 0.167
720 0 0

end_to_control_volume
to_control_volume SP

0
(4]
0
0

0
.1 0
.133 0.033
0

0 0 0 0 0
0 0 0 0 0
0.0133 0.00167 0.00033 0.00013 0.0133
0 0 0 0 (]

Time N_Gas I_Grp CsGrp TeGrp BaGrp NMtls CeGrp LaGrp SrGrp

0.033 © 0
0.533 0 6.2
2.033 0 0.334
720 0 0

end_to_control_volume
end_release_frac
end_core

control_volume
obj_type

name

air_volume
water_volume
surface_area
has_recirc_filter

removal_rate_to_surface

Time NobleGas

0.25 0.00 0.001
2.44 0.00 6.20
24.00 0.00 0.62
720.0 0.00 0.00
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0 0
a 4]
0 0
0 0

0

1
Elemlodine
0.00 0.001
0.00 6.20
0.00 0.62
0.00 0.00

0 0 0 0 0
[¢] 0 L] 0 (1}
0 0 0 0 0
0 0 0 0 0
OBJ_CV

DW

2.0054e+005

false

Orglodine Partlodine Solubles
0.001 0.001

6.20 6.20

0.62 0.62

0.00 0.00

Insolubles
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end_removal_rate_to_surface L
frac_4_daughter_resusp_from_surface
Time NobleGas ElemIodine Orglodine PartIlodine Solubles Insolubles
720 1 0 0 0 0 0
end_frac_4_daughter_resusp_from surface
end_control_volume
control_volume
obj_type OBJ_CV
name WW
air_volume 1.442e+005
water_volume 1.373e+005
surface_area 0
has_recirc_filter false
removal_rate_to_waterpool
Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 0 0 0 0 0 0
end_removal_rate_to_waterpool
frac_4_daughter_resusp_from_water
Time NobleGas Elemlodine OrgIodine Partlodine Solubles Insolubles
720 0 0 0 0 . 0 0
end_frac_4_daughter_resusp_from_water
decontamination_factor
Time NobleGas ElemIodine Orglodine Partlodine Solubles Insolubles
720 1 1 1 1 1 1
end_decontamination_factor
end_control _volume
control_volume
obj_type OBJ_CV
name RB
air_volume 5000
water_volume 0
surface_area 0
has_recirc_filter false
end_control_volume
control_volume
obj_type OBJ_CV
name sp
air_volume 1.373e+005
water_volume 0
surface_area o]
has_recirc_filter false
end_control_volume
control_volume
obj_type OBJ_CR
name Control_Room
air_volume 2.14e+005
water_volume 0
surface_area 0
has_recirc_filter false

breathing_rate

Time (hr) Value {cms)
720 0.00035
end_breathing_rate
occupancy_factor

Time {hr) Value (frac)
24 1

96 0.6

720 0.4

end_occupancy_factor
end_control_volume

junction
junction_type

AIR_JUNCTION

downstream_location AIR_SPACE
upstream CORE
downstream DW
has_filter false
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flow_rate

Time (hr) Value
720 1
end_flow_rate
end_junction

(cfm)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate

Time {hr) Value
720 1
end_flow_rate
end_junction

(cfm)

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 0

720 1.442e5
end_ flow_rate
end_junction

(cfm)

junction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
2.033 0

720 1.442e5
end_flow_rate
end_junction

(cfm)

Jjunction
junction_type
downstream_location
upstream

downstream
has_filter

flow_rate

Time (hr) Value
24 0.1384

720 0.0692
end_flow_rate
X_over_Q 4 ctrl_ room
Time (hr) Value
2 5.42e-4

8 2.3le-4

24 1.19e-4

96 9.24e-5

720 8.87e-5
end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time thr) Value (s/m*3)
720 1.81e-4
end_X_over_Q_4_site_boundary
X_over_Q 4_low_population_zone

(cfm)

(s/m*3)

Time {hr) Value (s/m*3)
8 4.95e~5
24 3.69e~5
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AIR_JUNCTION

AIR_SPACE
CORE
SP
false

AIR_JUNCTION

WATER_POOL
Dw
ww
false

AIR_JUNCTION
AIR_SPACE
wWW
DW
false

AIR_JUNCTION
AIR_SPACE
DW

environment
false
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96 1.95e-5

720 7.8le-6

end_X_over_Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream DW
downstream
has_filter true
flow_rate

Time (hr) Value (cfm)

24 0.4152

720 0.207¢

end_flow rate

filter_efficiency

Time NobleGas ElemIodine Orglodine
720 0 0.427 0.001
end_filter_efficiency

frac_4_daughter_resusp

Time NobleGas ElemIodine Orglodine
120 1 0 0 0 0 0
end_frac_4_daughter_resusp

X_over_Q 4_ctrl_room

Time {hr) Value {s/m*3)
2 5.42e-4
8 2.31e-4
24 1.19%e-4
96 9.24e-5

720 8.87e-5
end_X_over_Q 4 _ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 1.81le-4

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Tine (hr) Value {s/m*3)
8 4.95e-~5
24 3.68e-5
96 1.95e-5

720 7.8le-6
end_X_over_Q 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION

downstream_location AIR_SPACE
upstream DW
downstream RB
has_filter false
flow_rate

Time {hr) Value (cfm)

0.333 0

24 0.696

720 0.348

end_flow_rate
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream W
downstream RB
has_filter false
flow_rate

Time (hr) Value (cfm)

0.333

24

720
end_£flow_rate

(ol ol e]

.5
.25
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Solubles
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Solubles
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end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream ow
downstream environment
has_filter false
flow_rate

Time (hr) value (cfm)

0.333 0.752

24 0.056

720 0.028

end_flow_rate
X_over_Q 4 _ctrl room
Time (hr) Value (s/m*3)

2 3.08E-4
8 2.36E-4
24 9.52E-5
96 8.07E-5
720 6.97E-5

end X over Q 4 _ctrl_room
X_over_Q 4_site_boundary

Time (hr) value (s/m*3)
720 1.81e-4

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.69e-5
96 1,95e~5
720 7.8le-6

end_X_over_Q_ 4_low_population_zone
end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE
upstream WwW
downstream environment
has_filter false
flow_rate

Time (hr) Vvalue (cfm)

0.333 0.541

24 0.04

720 0.02

end_flow_rate
X_over_Q_4_ctrl_room

Time (hr) Value {s/m*3)
2 3.08E-4
| 2.36E-4
24 9.52E-S
96 8.07E-5
720 6.97E-5

end_X_over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) value (s/m*3)
720 1.8le-4

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone

Time (hr) Value (s/m*3)
8 4.95e-5
24 3.6%9e-5
96 1.95e-5
720 7.8le~-6

end_X_over_Q_4_low_population_zone
end_junction

junction
junction_type AIR_JUNCTION
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downstream_locatiw
upstream
downstream
has_filter
flow_rate
Time thr)
0.25 0

720 0.268
end_flow rate
filter_efficiency
Time NobleGas
720 0.5 0 0
end filter efficiency
end_junction

Value {cfm)

ElemIodine

Junction
junction_type
downstream_location
upstream
downstream
has_filter
flow rate
Time (hr)
720 5000
end_flow_rate
filter_efficiency

Time NobleGas Elemlodine
0.333 0 0 0 0

Value (cfm)

720 0 0.98 0.98 0.98
end_filter_efficiency
frac_4_daughter_resusp

Time NobleGas ElemIodine
720 1 1 0 0
end_frac_4_daughter_resusp
X_over_Q_4_ctrl_room
Time (hr) Value
0.333 3.08E-4

2 1.56E-4

8 1.15E-4

24 4.51E-5

96 3.83E-5

720 3.30E-5
end_X_over Q 4_ctrl room
X_over_Q_4_site_boundary

Time (hr) Value (s/m*3)

720 l.81le-4

end_X_over_Q 4_site_boundary
X_over_Q 4_low_population_zone
Time (hr) Value (s/m*3)

8 4.95e-5

24 3.69e-5

96 1.95e~5

720 7.8le-6

end_X_over_Q 4_low_population_zone
end_junction

(s/m*3)

junction
junction_type
downstream_location
upstream
downstream
has_filter
flow_rate
Time (hr)
0.5 1600
720 1600
end_flow_rate
filter efficiency
Time NobleGas
720 1 0.00

vValue (cfm)

ElemIodine
0.00 0.00
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AIR_SPACE C

SP
RB
true

OrgIodine PartIodine Solubles

0.99999 0 0

AIR_JUNCTION
AIR_SPACE

RB
environment
true

OrgIodine PartIodine Solubles

0 0

0.98

OrgIodine PartIodine Solubles

0 0

AIR_JUNCTION
AIR_SPACE

environment
Control_Room
true

Orglodine PartIodine Solubles

0.00 0.00

Insolubles

Insolubles

Insolubles

Insolubles
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end_filter_efficiexgy

frac_4_daughter_resusp

Time NobleGas ElemIodine Orglodine PartIodine Solubles Insolubles
720 0 0 0 0 0 0

end_frac_4_daughter_resusp

end_junction

junction

junction_type AIR_JUNCTION
downstream_location AIR_SPACE

upstream Control_Room
downstream environment
has_filter false
flow_rate

Time (hr) value (cfm)

0.5 0

720 0

end_flow_rate

X_over_Q 4_ctrl_room

Time (hr) Value (s/m*3)
720 0

end_X over_Q 4_ctrl_room
X_over_Q 4_site_boundary

Time (hr) Value (s/m*3)
720 0

end_X_over_Q 4_site_boundary
X_over_Q_4_low_population_zone
Time (hr) value (s/m*3)
720 0

end_X_over_Q 4_low_population_zone
end_junction

environment
breathing_rate_sb

Time (hr) value (cms)
8 0.00035

720 0.0
end_breathing_rate_sb
breathing_rate_lpz

Time (hr) Value (cms)
8 0.00035
24 0.00018

720 0.00023
end_breathing_rate_lpz
end_environment
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\J STARDOSE “Filter inventory” for the control room (control volume)

Time (hr) 0.00 0.25 0.50 0.76 1.00 1.25 1.60 1.76
Ci Ci Ci Ci Ci Ci Ci Ci

Am241 0.00E+00 0.00E+00 0.00E+00 1.48E£-09 4.78E-09 8.47E-09 1.22E-08 1.60E-08
Ba137m 0.00E+00 2.71E-03 8.72E-03 8.95E-03 1.14E-02 1.40E-02 1.65E-02 1.91E-02
Ba139 0.00E+00 0.00E+00 0.00E+00 6.41E-04 1.82E-03 2.85E-03 3.64E-03 4.21E-03
Ba140 0.00E+00 0.00E+00 0.00E+00 9.04E-04 2.91E-03 5.16E-03 7.45E-03 9.76E-03
Cel41 0.00E+00 0.00E+00 0.00E+00 2.17E-05 7.00E-05 1.24E-04 1.78E-04 2.35E-04
Ce143 0.00E+00 0.00E+00 0.00E+00 1.93E-05 6.20E-05 1.09E-04 1.57E-04 2.05E-04
Cei144 0.00E+00 0.00E+00 0.00E+00 1.59E-05 5.14E-05 9.11E-05 1.32E-04 1.72E-04
Cm242 0.00E+00 0.00E+00 0.00E+00 3.36E-07 1.08E-06 1.92E-06 2.78E-06 3.64E-06
Cm244 0.00E+00 0.00E+00 0.00E+00 2.72E-08 8.78E-08 1.56E-07 2.25E-07 2.95E-07
Cs134 0.00E+00 3.91E-03 8.53E-03 1.13E-02 1.44E-02 1.76E-02 2.07E-02 2.389E-02
Cs136 0.00E+00 8.67E-04 1.89E-03 2.50E-03 3.189E-03 3.88E-03 4.58E-03 5.28E-03
Cs137 0.00E+00 3.15E-03 8.87E-03 9.12E-03 1.16E-02 1.41E-02 1.67E-02 1.93E-02
1131 °* 0.00E+00 1.77E-02 3.93E-02 5.38E-02 717E-02 9.04E-02 1.09E-01 1.28E-01
1132 * 0.00E+00 2.32E-02 4.79E-02 6.11E-02 7.63E-02 8.07E-02 1.04E-01 1.15E-01
1133 ° 0.00E+00 3.42E-02 7.55E-02 1.03E-1 1.36E-01 1.69E-01 2.04E-01 2.38E-01
1134 * 0.00E+00 3.12E-02 5.69E-02 6.38E-02 6.97E-02 7.19E-02 7.12E-02 6.85E-02
1136 * 0.00E+00 3.11E-02 B8.74E-02 9.01E-02 1.17E-01 1.44E-01 1.70E-01 1.94E-01
Kré3m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr8s 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr§5m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr87 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr88 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr89 0.00E+00 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
La140 0.00E+00 0.00E+00 0.00E+00 1.11E-05 4.29E-05 8.77E-05 1.43E-04 2.08E-04
La141 0.00E+00 0.00E+00 0.00E+00 7.37E-06 2.27E-05 3.85E-05 5.33E-05 6.68E-05
La142 0.00E+00 0.00E+00 0.00E+00 5.73E-06 1.65E-05 2.61E-05 3.37E-05 3.94E-05
Mo99 0.00E+00 0.00E+00 0.00E+00 1.21E-04 3.88E-04 6.86E-04 9.88E-04 1.29E-03
Nb85 0.00E+00 0.00E+00 0.00E+00 8.24E-06 2.66E-05 4.71E-05 6.81E-05 8.92E-05
Nd147 0.00E+00 0.00E+00 0.00E+00 3.30E-06 1.06E-05 1.88E-05 2.72E-05 3.56E-05
Np239 0.00E+00 0.00E+00 0.00E+00 3.41E-04 1.09E-03 1.93E-03 2.79E-03 3.64E-03
Pri143 0.00E+00 0.00E+Q0 0.00E+00 7.30€-06 2.35E-05 4.17E-05 6.03E-05 7.80E-05
Pu238 0.00E+00 0.00E+00 0.00E+00 4.69E-08 1.51E-07 2.68E-07 3.87E-07 5.07E-07
Pu239 0.00E+00 0.00E+00 0.00E+00 9.27E-09 2.99E-08 5.30E-08 7.66E-08 1.00E-07
Pu240 0.00E+00 0.00E+00 0.00E+00 1.52E-08 4.92E-08 8.72E-08 1.26E-07 1.65E-07
Pu241 0.00E+00 0.00E+00 0.00E+00 4.34E-06 1.40E-05 2.48E-05 3.59E-05 4.70E-05
Rb86 0.00E+00 2.79E-05 6.08E-05 8.06E-0S 1.03E-04 1.25E-04 1.48E-04 1.70E-04
Rh105 0.00E+00 0.00E+00 0.00E+00 8.02E-05 2.58E-04 4.56E-04 6.58E-04 8.59E-04
Ru103 0.00E+00 0.00E+00 0.00E+00 1.17E-04 3.76E-04 6.66E-04 8.63E-04 1.26E-03
Ru105 0.00E+00 0.00E+00 0.00E+00 7.66E-05 2.38E-04 4.06E-04 5.65E-04 7.12E-04
Ru106 0.00E+00 0.00E+00 0.00E+00 5.06E-05 1.63E-04 2.89E-04 4.18E-04 5.48E-04
Sb127 0.00E+00 0.00E+00 0.00E+00 1.61E-04 5.18E-04 9.19E-04 1.33E-03 1.73E-03
Sb129 0.00E+00 0.00E+00 0.00E+00 4.13E-04 1.28E-03 2.18E-03 3.03E-03 3.81E-03
Sr89 0.00E+00 0.00E+00 0.00E+00 3.89E-04 1.20E-03 2.28E-03 3.30E-03 4.32E-03
Srg0 0.00E+00 0.00E+00 0.00E+00 6.60E-05 2.13E-04 3.77E-04 5.45E-04 7.15E-04
Sro1 0.00E+00 0.00E+00 0.00E+00 4.85E-04 1.53€-03 2.87E-03 3.80E-03 4 BBE-03
S92 0.00E+00 0.00E+00 0.00E+00 4.89E-04 1.48E-03 2.45E-03 3.32E-03 4.07E-03
Tcosm 0.00E+00 0.00E+00 0.00E+00 1.01E-04 3.22E-04 5.65E-04 8.10E-04 1.05E-03
Te127 0.00E+00 0.00E+00 0.00E+00 1.55€-04 4.87E-04 8.74E-04 1.25E-03 1.63E-03
Te127m 0.00E+00 0.00E+00 0.00E+00 2.28E-05 7.36E-05 1.31E-04 1.89E-04 2.47E-04
Te129 0.00E+00 0.00E+00 0.00E+00 3.17E-04 9.80E-04 1.70E-03 2.37E-03 3.00E-03
Te129m 0.00E+00 0.00E+00 0.00E+00 6.81E-05 2.20E-04 3.89E-04 5.63E-04 7.37E-04
Te131m 0.00E+00 0.00E +00 0.00E+00 2.02E-04 6.49E-04 1.14E-03 1.64E-03 2.14E-03
Te132 0.00E+00 0.00E+00 0.00E+00 1.84E-03 6.25€-03 1.11E-02 1.60E-02 2.08E-02
Xe131m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe133 0.00E+00 1.27E-05 8.93E-05 1.99E-04 3.47E-04 5.35E-04 7.65E-04 1.03E-03
Xe133m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe135 0.00E+00 1.58E-04 1.10E-03 2.40€-03 4.11E-03 6.24E-03 8.75E-03 1.16E-02
Xe135m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00
Xe137 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe138 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Y980 0.00E+00 0.00E+00 0.00E+00 4.88E-07 1.80E-06 3.91E-06 6.41E-06 9.37E-06
Y91 0.00E+00 0.00E+00 0.00E+00 5.30E-06 1.72E-05 3.07E-05 4.46E-05 5.87E-05
Y92 0.00E+00 0.00E+00 0.00E+00 1.79E-05 9.59E-05 2.26E-04 3.83E-04 5.80E-04
Y83 0.00E+00 0.00E+00 0.00E+00 6.53E-06 2.07E-05 3.61E-05 5.13E-05 6.60E-05
2rg5 0.00E+00 0.00E+00 0.00E+00 8.24E-06 2.66E-05 4.71E-05 6.81E-05 8.92E-05
2r97 0.00E+00 0.00E+00 0.00E+00 8.11E-08 2.59E-05 4.54E-05 6.50E-05 8.43E-05
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\/ STARDOSE “Fiiter Inventory” for the control room {control volume)
Time (hr) 2.00 2.25 2.50 2.75 3.00 3.28 3.50 3.78
Ci Ci Ci Ci Ci Ci Ci Ci
Am241 1.98E-08 2.068E-08 2.12E-08 2.15E-08 2.17E-08 2.20E-08 2.22E-08 2.24E-08
Ba137m 2.18E-02 2.25€-02 2.28E-02 2.29E-02 2.31E-02 2.33E-02 2.34E-02 2.35E-02
Ba139 4.59E-03 4.26E-03 3.82E-03 3.42E-03 3.05E-03 2.72E-03 2.42E-03 2.16E-03
Ba140 1.21E-02 1.27E-02 1.20E-02 1.31E-02 1.32E-02 1.33E-02 1.34E-02 1.36E-02
Cel41 2.90E-04 3.05E-04 3.11E-04 3.15E-04 3.18E-04 3.21E-04 3.24E-04 3.27E-04
Ce143 2.52E-04 2.63E-04 2.67E-04 2.869E-04 2.70E-04 2.72E-04 2.73E-04 2.74E-04
Cel44 2.13E-04 2.24E-04 2.28E-04 2.31E-04 2.34E-04 2.36E-04 2.39E-04 2 41E-04
Cm242 4.50E-06 4.73E-06 4.81E-06 4.87E-06 4.93E-06 4 98E-06 5.03E-06 5.07E-06
Cm244 3.65E-07 3.83E-07 3.90E-07 3.95E-07 4.00E-07 4.04E-07 4.08E-07 4.11E-07
Cs134 2.71E-02 2.78E-02 2.83E-02 2.85E-02 2.87E-02 2.89E-02 2.91E-02 2.92E-02
Cs138 5.98E-03 6.16E-03 6.23E-03 6.28E-03 6.32E-03 6.36E-03 8.39E-03 6.42E-03
Cs137 2.18E-02 2.25E-02 2.28E-02 2.29E-02 2.31E-02 2.33E-02 2.34E-02 2.35E-02
1131 ° 1.48E-01 1.53E-01 1.54E-01 1.56E-01 1.57E-01 1.59E-01 1.60E-01 1.61E-01
1132 * 1.26E-01 1.24E-01 1.20E-01 1.16E-01 1.12E-01 1.09E-01 1.05E-01 1.02E-01
1133 * 2.71E-01 2.78E-01 2.80E-D01 2.81E-01 2.81E-01 2.82E-01 2.81E-01 2.81E-01
1134 * 6.45E-02 5.46E-02 4.53E-02 3.74E-02 3.10E-02 2.56E-02 2.11E-02 1.74E-02
1135 * 2.18E-01 2.20E-01 2.17E-01 2.14E-01 2.11E-01 2.07E-01 2.04E-01 2.00E-01
Kr83m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr85m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr87 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr88 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr89 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
La140 2.83E-04 3.43E-04 4.01E-04 4.59E-04 5.17E-04 5.76E-04 6.35E-04 6.95E-04
Lat41 7.80E-05 7.94E-05 7.73E-05 7.48E-05 7.25E-05 7.01E-05 6.77E-05 6.53E-05
La142 4.35E-05 4.08E-05 3.71E-05 3.36E-05 3.03E-05 2.74E-05 2.47E-05 2.22E-05
Mo99 1.59E-03 1.67E-03 1.70E-03 1.71E-03 1.73E-03 1.74E-03 1.76E-03 1.77E-03
NbS5 1.10E-04 1.16E-04 1.18E-04 1.20E-04 1.21E-04 1.22E-04 1.23E-04 1.24E-04
Nd147 4 40E-05 4.62E-05 4.70E-05 4.76E-05 4.81E-05 4.B6E-05 4.90E-05 4.84E-05
Np239 4.49E-03 4.70E-03 4.77E-03 4.82E-03 4.86E-03 4.90E-03 4.93E-03 4.96E-03
Pr143 9.78E-05 1.03E-04 1.05E-04 1.06E-04 1.08E-04 1.09E-04 1.10E-04 1.11E-04
Pu238 6.28E-07 6.58E-07 6.71E-07 6.80E-07 6.88E-07 6.95E-07 7.02E-07 7.08E-07
Pu239 1.24E-07 1.30E-07 1.33E-07 1.34E-07 1.36E-07 1.37E-07 1.39E-07 1.40E-07
Pu240 2.04E-07 2.14E-07 2.18E-07 2.21E-07 2.24E-07 2.26E-07 2.28E-07 2.30E-07
Pu241 5.81E-05 6.10E-05 6.22E-05 6.30E-05 6.37E-05 6.44E-05 6.50E-05 6.55E-05
RbB6 1.93E-04 1.98E-04 2.01E-04 2.02E-04 2.04E-04 2.05E-04 2.06E-04 2.07E-04
Rh105 1.06E-03 1.11E-03 1.13E-03 1.14E-03 1.15E-03 1.16E-03 1.17E-03 1.18E-03
Ru103 1.56E-03 1.64E-03 1.67E-03 1.69E-03 1.71E-03 1.73E-03 1.74E-03 1.76E-03
Ru105 8.48E-04 8.56E-04 8.41E-04 8.20E-04 7.99E-04 7.77E-04 7.56E-04 7.34E-04
Rut06 6.78E-04 7.12E-04 7.25E-04 7.34E-04 7.43E-04 7.51E-04 7.58E-04 7.84E-04
Sb127 2.14E-03 2.24E-03 2.28E-03 2.31E-03 2.33E-03 2.35E-03 2.37E-03 2.38E-03
Sb129 4.53E-03 4.57E-03 4 47E-03 4.35E-03 4.23E-03 4.11E-03 3.99E-03 3.87E-03
Sr89 5.34E-03 5.61E-03 5.71E-03 5.78E-03 5.85E-03 5.91E-03 5.97E-03 6.02E-03
Sro0 8.84E-04 9.28E-04 9.45E-04 9.58E-04 9.69E-04 9.79E-04 9.88E-04 9.97E-04
Sr91 5.93E-03 6.12E-03 6.12E-03 6.09E-03 6.05E-03 6.00E-03 5.95E-03 5.89E-03
Sr92 4.71E-03 4.64E-03 4 42E-03 4.19E-03 3.97E-03 3.76E-03 3.56E-03 3.36E-03
Tco9m 1.29E-03 1.35E-03 1.39E-03 1.41E-03 1.44E-03 1.46E-03 1.48E-03 1.50E-03
Te127 2.00E-03 2.10E-03 2.14E-03 2.16E-03 2.19E-03 2.22E-03 2.24E-03 2.26E-03
Te127m 3.06E-04 3.21E-04 3.27E-04 3.31E-04 3.35E-04 3.39E-04 3.42E-04 3.45E-04
Te120 3.58E-03 3.82E-03 3.96E-03 4.06E-03 4.12E-03 4.16E-03 4 18E-03 4.18E-03
Te129m 9.11E-04 9.57E-04 9.74E-04 9.87E-04 9.68E-04 1.01E-03 1.02E-03 1.03E-03
Te131m 2.63E-03 2.75E-03 2.78E-03 2 B0E-03 2.82E-03 2.83E-03 2.84E-03 2.85E-03
Te132 2.57E-02 2.70E-02 2.74E-02 2.77€E-02 2.80E-02 2.82E-02 2.B4E-02 2.86E-02
Xe131m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe133 1.34E-03 1.68E-03 2.01E-03 2.35E-03 2.69E-03 3.03E-03 3.36E-03 3.69E-03
Xe133m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe135 1.49E-02 1.82E-02 2.15E-02 2 47E-02 2.77E-02 3.07E-02 3.35E-02 3.82E-02
Xe135m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe137 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe138 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Y90 1.28E-05 1.56E-05 1.82E-05 2.09E-05 2.36E-05 2.64E-05 2.91E-05 3.19E-05
Y91 7.30E-05 7.73E-05 7.85E-05 8.12E-05 8.28E-05 8.45E-05 8.60E-05 8.75E-05
Y82 8.07E-04 1.00E-03 1.18E-03 1.33E-03 1.47E-03 1.59E-03 1.70E-03 1.80E-03
Y83 8.02E-05 8.29E-05 8.28E-05 8.26E-05 8.21E-05 B.16E-05 8.10E-05 8.03E-05
Zr95 1.10E-04 1.16E-04 1.18E-04 1.20E-04 1.21E-04 1.22E-04 1.23E-04 1.24E-04
2r97 1.03E-04 1.07E-04 1.08E-04 1.09E-04 1.09E-04 1.09E-04 1.09E-04 1.08E-04

* Sum of organic, elemental and particulate iodine

25291 R1
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\J STARDOSE “Filter Inventory” for the control room {contro! volume)

Time (hr) 4.00 8.00 24.00 48.00 96.00 240.00 720.00
Ci Ci Ci Ci Ci Ci Ci
Am241 2.26E-08 2 40E-08 2.42E-08 2.42E-08 2.42E-08 2.42E-08 2.42E-08
Ba137m 2.37E-02 2.46E-02 2.47E-02 2.47E-02 2.47E-02 2.47E-02 247E-02
Ba139 1.92€-03 2.76E-04 9.27E-08 5.64E-13 2.09E-23 1.06E-54 5.16E-158
Ba140 1.37E-02 1.44E-02 1.40E-02 1.33E-02 1.19E-02 8.60E-03 2.92E-03
Cel41 3.30E-04 3.49E-04 3.47E-04 3.40E-04 3.26E-04 2.86E-04 1.86E-04
Ce143 2.74E-04 2 67E-04 1.01E-04 1.13E-04 3.89E-05 1.75E-06 5.24E-11
Cel44 2 43E-04 2.58E-04 2.50E-04 2.59E-04 2.58E-04 2.54E-04 2.43E-04
Cm242 5.11E-06 5 43E-06 5.46E-06 5.44E-06 §.39E-06 5,26E-06 4.84E-06
Cm244 4.15E-07 4 41E-07 4,.45E-07 4 44E-07 4.44E-07 4.44E-07 4.44E-07
Cs134 2.94E-02 3.05€-02 3.07E-02 3.07E-02 3.06E-02 3.05E-02 3.00E-02
Cs136 6.45E-03 6.65E-03 6.46E-03 8.13E-03 5.51E-03 4.00E-03 1.38E-03
Cs137 2.37E-02 2.48E-02 2.47E-02 2.47E-02 2.47E-02 2.47E-02 2.47E-02
1131°* 1.62E-01 1.73E-01 1.74E-01 1.68E-01 1.54E-01 1.12E-01 3.16E-02
1132°* 9.94E-02 7.12E-02 3.64E-02 2.79E-02 1.81E-02 4.77€-03 8.25E-05
1133 2.81E-01 2.66E-01 1.66E-01 7.87E-02 1.74E-02 1.79E-04 3.40E-11
1134 * 1.44E-02 6.24E-04 1.76E-09 7.90E-18 1.58E-34 1.20E-84 8.43E-252
1135 * 1.97E-01 1.40E-01 2.88E-02 2.55E-03 1.99E-05 8.84E-12 4.81E-33
Kr83m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr85m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
K87 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr88 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr89 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
La140 7.55E-04 1.70E-03 4.72E-03 7.72€-03 1.04E-02 9.62E-03 3.36E-03
La141 6.30E-05 3.29E-05 1.93E-06 2.70E-08 §.20E-12 4.00E-23 3.39E-60
La142 2.00E-05 3 46E-06 2.46E-09 4.60E-14 1.61E-23 6.92E-52 1.92E-146
Mo98 1.78E-03 1.81E-03 1.55E-03 1.21E-03 7.36E-04 1.66E-04 1.17E-06
Nb85 1.25E-04 1.33E-04 1.34E-04 1.34E-04 1.34E-04 1.33E-04 1.25E-04
Nd147 4 98E-05 5 24E-05 5.07E-05 4.77E-05 4.22E-05 2.92E-05 8.58E-06
Np239 4.98E-03 5.04E-03 4.17E-03 3.10E-03 1.71E-03 2.87E-04 7.55E-07
Pri43 1.12E-04 1.20E-04 1.25€-04 1.26E-04 1.21E-04 9.20E-05 3.36E-05
Pu238 7.14E-07 7.59E-07 7.65E-07 7.65E-07 7.65E-07 7.66E-07 7.66E-07
Pu238 1.41E-07 1.50E-07 1.51E-07 1.51E-07 1.51E-07 1.51E-07 1.52E-07
Pu240 2.32E-07 2 47E-07 2. 40E-07 2.49E-07 2.49E-07 2.49E-07 2.50E-07
Pu241 6.61E-05 7.02E-05 7.08E-05 7.08E-05 7.0BE-05 7.08E-05 7.07E-05
Rb86 2.08E-04 2.15E-04 2.11E-04 2.03E-04 1.89E-04 1.51E-04 7.22E-05
Rh105 1.19E-03 1.21E-03 9.34E-04 5.89E-04 2.32E-04 1.41E-05 1.25E-09
Ru103 1.77E-03 1.88E-03 1.87E-03 1.84E-03 1.78E-03 1.60E-03 1.13E-03
Ru105 7.12E-04 4.12E-04 3.66E-05 9.54E-07 6.50E-10 2.05E-19 4.40E-51
Ru106 7.70E-04 8.19E-04 8.25E-04 8.23E-04 8.20E-04 8.11E-04 7.82E-04
Sb127 2.40E-03 2.47E-03 2.22E-03 1.85E-03 1.30E-03 4.43E-04 1.24E-05
Sb129 3.74E-03 2.11E-03 1.67E-04 3.66E-06 1.76E-09 1.97E-19 1.34E-52
Sr8g 6.06E-03 6.43E-03 6.43E-03 6.34E-03 6.17E-03 5.68E-03 4.33E-03
Sre0 1.00E-03 1.07E-03 1.08E-03 1.08E-03 1.08E-03 1.08E-03 1.08E-03
Sro1 §.83E-03 4.64E-03 1.47E-03 2.59E-04 8.04E-06 2.40E-10 1.98E-25
$r92 3.17E-03 1.18E-03 1.79€-05 3.28E-08 1.11E-13 4.30E-30 8.42E-85
Tcogm 1.52E-03 1.70E-03 1.65E-03 1.33E-03 8.09E-04 1.83E-04 1.29E-06
Te127 2.28E-03 2.44E-03 2.37E-03 2.04E-03 1.44E-03 4.93E-04 1.38E-05
Te127m 3.47E-04 3.69E-04 3.71E-04 3.68E-04 3.63E-04 3.49E-04 3.07E-04
Te129 4.15E-03 2.81£-03 2.32E-04 5.09E-06 2.45E-09 2.75E-19 1.86E-52
Te129m 1.03E-03 1.10E-03 1.09E-03 1.07E-03 1.03E-03 9.08E-04 6.05E-04
Te131m 2.86E-03 2.77E-03 1.83E-03 1.11E-03 3.66E-04 1.31E-05 2.00E-10
Te132 2.87E-02 2.95E-02 2.57E-02 2.07E-02 1.34E-02 3.65E-03 4.78E-05
Xe131m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe133 4.03E-03 9.07E-03 2.30E-02 3.14E-02 3.09E-02 1.51E-02 1.08E-03
Xe133m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe135 3.87E-02 6.60E-02 § A8E-02 1.40E-02 4.84E-04 1.03E-08 2.13E-24
Xe135m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe137 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe138 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Y90 3.48E-05 8.00E-05 2.38E-04 4.20E-04 6.91E-04 9.96E-04 1.08E-03
Y91 8.89E-05 1.05E-04 1.27E-04 1.34E-04 1.32E-04 1.23E-04 0.72E-05
Y92 1.88E-03 1.96E-03 1.92E-04 2.28E-06 2.29E-10 2.07E-22 1.47E-62
Ye3 7.95E-05 6.42E-05 2.16E-05 4.14E-06 1.53£-07 7.65E-12 3.55E-26
2r95 1.25E-04 1.33E-04 1.33E-04 1.32E-04 1.29E-04 1.21E-04 9.71E-05
2r97 1.08E-04 9.78E-05 5.14E-05 1.94E-05 2.75E-06 7.866E-09 2.61E-17
* Sum of organic, elemental and particulate iodine
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Independent Verification of MicroShield Analysis of Dose Rate for Control Room Emergency Filter

MicroShield 5.03 is not maintained in a fully QA'd status at Polestar. Even though Polestar
purchased the QA package for the MicroShield code, the vendor was no longer able to guarantee
that the code has been maintained in a controlled manner within the vendor’s organization.
Accordingly, Polestar will not use MicroShield without independent verification with either QADMOD
or a manual calculation. This study is sufficiently simple (and the results have sufficiently large
margin) to justify a manual independent verification.

Proprietary Information Removed

this flux is converted to 0.356 mrem/hour, about 85% of the MicroShield 0.417 mrem/hour average
over the peak-dose rate 2.00 to 2.25 hour interval. For the purposes of this appendix, this is
sufficient confirmation that the MicroShield analysis is acceptable and, subject to a complete check
of the MicroShield input and output, that the results of this appendix are acceptable to show that the
CREF filter dose rate in the control room is negligible.
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