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Power Plant

5.3 Organ Dose to Hypothetical Maximally Exposed Individual (HMEI)

The organ dose to the HMEI is based on the critical receptor identified in Table 3-2 and described in Section 3.3.
A summary of the results is presented in Table 5-9.

The following are noted:

(a) The dose to the HMEI critical individual/organ is 6.0 mrem/yr (child bone), as compared to 4 mrem/yr for
the MEI (from Table 5-8).

(b) As noted in Section 3.3, the goat-milk ingestion pathway was selected for the HMEI in lieu of the cow-
milk pathway (for the MEI) since it is more restrictive.

(c) The entries in Table 5-9 are for the same physical location for all exposure pathways (namely WSW
sector at 0.33 miles), except for the D/Q which is a bounding value applicable to the NE sector, at 0.5
mile. Scoping analysis showed that use of the actual D/Q value at the WSW sector (0.33 miles), which is
lower than the bounding value used in the analysis by a factor of (1.246E-08/3.476E-09) = 3.6, has
minimal impact on the critical individual/organ dose, reducing it from 6.00 to 5.95 mrem/yr. This is due
to the dominance of C-14 in the overall dose and its uptake by vegetation as a result of photosynthesis,
contributing 98.7% of the child bone dose (based on scoping analyses).
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Annual Offsite Dose to Individuals from Gaseous Effluent Releases from the U.S. EPR for Bell Bend Nuclear
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6.0 RESULTS

The results from Section 5.0 are summarized in Table 6-1, along with the 10 CFR 50 acceptance criteria. It is
seen that all doses are within the regulatory limits, and that the calculation objective as been achieved. The

reported total body and skin doses are conservative since continuous exposure at the OCA boundary is not
expected, nor realistic.

Table 6-1: Gaseous Effluent Dose Summary

10 CFR 50 10 CFR 50
Appendix | Type of _Dose Dose Appendix | | Reference
Section [Location] Limit
Noble-Gas Beta Air Dose (mrad/yr) 45 20
ILB.1 [OCA boundary] ' Table 5-1
o Noble-Gas Gamma Air Dose (mrad/yr) 20 10
[OCA boundary] )
Noble-Gas Total Body Dose (mrem/yr) 13 5
IL.B.2 [OCA boundary] ' Table 5-2
o Noble-Gas Skin Dose (mrem/yr) 39 15
[OCA boundary] '
e Radi(o)iodin?5 Part(iculate/, Trit}'llglr(rll band )C—14 40 6.0 s Tabled5-8
. rgan Dose (mrem/yr, child bone an
[Various locations] (MED) (HMEI) Table 5-9
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APPENDIX A: GASPAR2 INPUT PARAMETERS

Record
Type Record Description Value Reference

1 Case title See App. B NA
Type of calculation, 0 = population dose 1 NA
# of source terms 1 NA
Print Control, 0= print cumulative dose for each term 1 NA

2 Block Data Change, if >0 then read changes 0 NA
Print dose factor library, if > 0 print 0 NA
PARTS calculation, if >0 then perform 0 NA
Meteorological data entry, if 0 read with rest of data 0 NA
Distance to NE Corner of U.S.' 590 miles NA
Fraction of the year leafy vegetables are grown 0.76 126-9070954-003
Fraction of the year milk cows are on pasture 0.58 126-9070954-003
Fraction of the year MEI’s vegetables are from own garden 0.58 126-9070954-003
Fraction of the milk-cow feed is from pasture while on pasture 1.0 126-9070954-003

3 Average absolute humidity over growing season 6.6 g/m’ 126-9070954-003
Average temperature over growing season” 63.2F 126-9070954-003
Fraction of the year goats are on pasture 0.58 126-9070954-003
Fraction of the goat feed is from pasture while on pasture 1 126-9070954-003
Fraction of the year beef cattle are on pasture 0.58 126-9070954-003
Fraction of the beef cattle feed from pasture while on pasture 1 126-9070954-003

4 Population Data Not used NA

5 Milk Production Data Not used NA

6 Meat Production Data Not used NA

7 Vegetable Production Data Not used NA

3 Source term multiplier 1 NA
Source term See Table 3-1 | 32-9079121-002

9 Meteorological Data (Undecayed/Undepleted) Not used NA

10 Meteorological Data (Decayed/Undepleted) Not used NA

11 Meteorological Data (Decayed/Depleted) Not used NA

12 Meteorological Data (Deposited) Not used NA

13 Special Meteorological Data [Receptor Data] See Table 3-2 | NA

(1) This is a dummy variable and is not used in this calculation.

This value is set to zero when an absolute humidity is input.
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1

1.0 0.583

.694E-101111111
.171E-101111111
.432E-101111111
.156E-091111111

APPENDIX B: GASPAR2 INPUT FILES
Input File Name: bb-hypo-1.inp
R I e b b i b b b I b b b b b b b b b b g BB MEI DOS@ — Receptor Set 9 P I b b b b I e e b I e b b b i 3
111000060

590 0.583 0.583 0.76 1.0 6.6 0 0.583
.0
***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0

H 3 1.8E+02
C 14 1.89E+1
AR41 3.4E+01
I 131 8.8E-03
I 133 3.2E-02
KR85M 1.5E+02
KR85 2.8E+03
KR87 5.6E+01
KR88 1.9E+02
XE131M 2.7E+03
XE133M 1.7E+02
XE133 7.3E+03
XE135M 1.5E+01
XE135 1.2E+03
XE138 1.2E+01
CR51 9.7E-05
MN54 5.7E-05
CO57 8.2E-06
C058 4.8E-04
C060 1.1E-04
FE59 2.8E-05
SR89 1.6E-04
SR90 6.3E-05
ZR95 1.0E-05
NB95 4.2E-05
RU103 1.7E-05
RU106 7.8E-07
SB125 6.1E-07
CS134 4.,8E-05
CS136 3.3E-05
CS137 9.0E-05
BA140 4.2E-06
CE141 1.3E-05
COW-MILK SW 6455 7.911E-08 7.911E-08 7.235E-08 1
COW-MILK WSW 6357 1.599E-07 1.599E-07 1.487E-07 1
COW-MILK NW 6766 9.349E-08 9.349E-08 7.212E-08 2
MEAT N 804 1.330E-06 1.330E-06 1.303E-06 3
MEAT NNE 824 1.483E-06 1.483E-06 1.442E-06 5

= N

.431E-091111111
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Input File Name: bb-hypo-2.inp

P A b b I b b S b b S b b b b b b b b BB MEI Dose —_ Receptor Set 10 PRI b I b b b b b b i b b b b g
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0
H 3 1.8E+02

See bb-hypo-1.inp for complete list

CEl41 1.3E-05

1 MEAT NE 994 9.226E-07 9.226E-07 8.704E-07 9.914E-091111111
1 MEAT ENE 2208 1.600E-07 1.600E-07 1.479E-07 1.485E-091111111
1 MEAT E 2154 6.205E-08 6.205E-08 5.565E-08 7.549E-101111111
1 MEAT ESE 1786 6.758E-08 6.758E-08 6.084E-08 8.455E-101111111
1 MEAT SE 938 1.900E-07 1.900E-07 1.727E-07 2.563E-091111111
Input File Name: bb-hypo-3.inp

*hkkhk Ak hdrhkhrkhkhkhkkhkrrhhkkhkkkh% BB MEI Dose _ Receptor Set 11 *hkkhkkhkkhkhhkkrhrkrkhkkhkkhkhxkk
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0

H 3 1.8E+02

See bb-hypo-1.inp for complete list

CE141 1.3E-05
1 MEAT SSE 819 2.982E-07 2.982E-07 2.731E-07 3.888E-091111111
1 MEAT S 799 2.632E-07 2.632E-07 2.416E-07 2.817E-091111111
1 MEAT SSW 918 4.381E-07 4.381E-07 3.998E-07 3.506E-091111111
1 MEAT SW 628 7.178E-07 7.178E-07 6.662E-07 3.223E-091111111
1 MEAT WSW 537 1.755E-06 1.755E-06 1.639E-06 3.476E-091111111

Page B-2



A

AREVA Document No. 32-9077003-004

Annual Offsite Dose to Individuals from Gaseous Effluent Releases from the U.S. EPR for Bell Bend Nuclear

Power Plant

Input File Name: bb-hypo-4.inp

PR I I b I b b S b b S b b b b b b b i BB MEI Dose —_ Receptor Set 12 PR I b I b b S b b S i b b b b g
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0
H 3 1.8E+02

See bb-hypo-1.inp for complete list

CEl41 1.3E-05

1 MEAT W 534 3.431E-07 3.431E-07 3.216E-07 1.406E-091111111
1 MEAT WNW 545 2.409E-07 2.409E-07 2.259E-07 1.533E-091111111
1 MEAT NW 656 2.112E-07 2.112E-07 1.965E-07 1.742E-091111111
1 MEAT NNW 806 6.270E-07 6.270E-07 6.120E-07 1.697E-091111111

Input File Name: bb-mei-SB1.inp

*xAFxkkxkkxxkkx BB MEI Dose - Site Boundary Receptor Set 1 *x*xxkkkddxx
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583
1.0
***Source Term for BBNPP Unit 1 per 32-9079121-003
1 0 0 0
H 3 1.8E+02

See bb-hypo-1.inp for complete list

CE141 1.3E-05

1 oca N 418 3.495E-06 3.495E-06 3.445E-06 6.796E-091111111
1 oca NNE 426 4.875E-06 4.875E-06 4.799E-06 1.210E-081111111
1 oca NE 507 1.835E-06 1.835E-06 1.744E-06 2.268E-081111111
1 oca ENE 519 8.727E-07 8.727E-07 8.194E-07 1.367E-081111111
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Input File Name: bb-mei-SB2.inp

Krxx AKX A Ax kx4 x% BB MEI Dose - Site Boundary Receptor Set 4 F&Hk ks
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0
H 3 1.8E+02

See bb-hypo-1.inp for complete list

CEl41 1.3E-05

1 oca W 239 1.368E-06 1.368E-06 1.320E-06 3.402E-091111111
1 oca WNW 239 9.671E-07 9.671E-07 9.330E-07 3.872E-091111111
1 oca NW 244 1.229E-06 1.229E-06 1.191E-06 5.812E-091111111
1 oca NNW 359 2.456E-06 2.456E-06 2.424E-06 4.323E-091111111

Input File Name: bb-mei-SB3.inp

ArxkxAXAx Axxkx%k*x% BB MEI Dose - Site Boundary Receptor Set 2 F& &k ks
1110000
590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583
1.0
***Source Term for BBNPP Unit 1 per 32-9079121-003
1 0 0 0
H 3 1.8E+02

See bb-hypo-1l.inp for complete list

CE141 1.3E-05

1 OCA E 478 5.118E-07 5.118E-07 4.813E-07 7.162E-091111111
1 oca ESE 323 7.094E-07 7.094E-07 6.774E-07 8.245E-091111111
1 oca SE 270 1.283E-06 1.283E-06 1.232E-06 1.449E-081111111
1 oca SSE 263 1.785E-06 1.785E-06 1.716E-06 1.838E-081111111
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Input File Name: bb-mei-SB4.inp

AxxxAxxkxAkxxxxkxx BB MEI Dose - Site Boundary Receptor Set 3 **Fdskskdddx
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0
H 3 1.8E+02

See bb-hypo-1.inp for complete list

CEl41 1.3E-05

1 oca S 263 1.557E-06 1.557E-06 1.497E-06 1.149E-081111111
1 oca SSW 268 3.072E-06 3.072E-06 2.953E-06 1.589E-081111111
1 oca SW 268 3.133E-06 3.133E-06 3.010E-06 9.454E-091111111
1 OoCA WSW 251 6.781E-06 6.781E-06 6.529E-06 9.765E-091111111

Input File Name: bb-real-1.inp

khkkkhkk kA hAkAkhkhkhkkhkkkk k)% BB MET Dose - Receptor Set 1 kkhkkhkkkhkkhkhkkhkhkkhkhkkhrkkhkxk k%K
1110000
590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583
1.0
***Source Term for BBNPP Unit 1 per 32-9079121-003
1 0 0 0
H 3 1.8E+02

See bb-hypo-1l.inp for complete list

CE1l41 1.3E-05

1 INHAL N 1254 1.293E-06 1.293E-06 1.270E-06 2.294E-091111111
1 VEGET N 833 1.289E-06 1.289E-06 1.262E-06 3.030E-091111111
1 INHAL NNE 1266 1.417E-06 1.417E-06 1.382E-06 3.741E-091111111
1 VEGET NNE 1395 1.232E-06 1.232E-06 1.197E-06 3.410E-091111111
1 INHAL NE 1678 8.178E-07 8.178E-07 7.743E-07 5.401E-091111111
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Input File Name: bb-real-2.inp

P I A e A b b b b b b b b b b i b b b b BB MEI Dose —_ Receptor Set 2 P e e b b b b b b b b b i b b 4
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0
H 3 1.8E+02

See bb-hypo-1.inp for complete list

CEl41 1.3E-05

1 VEGET NE 2284 5.014E-07 5.014E-07 4.684E-07 3.279E-091111111
1 INHAL ENE 2892 1.148E-07 1.148E-07 1.052E-07 9.746E-101111111
1 VEGET ENE 2785 1.211E-07 1.211E-07 1.112E-07 1.036E-091111111
1 INHAL E 2248 5.937E-08 5.937E-08 5.322E-08 7.113E-101111111
1 VEGET E 2266 5.888E-08 5.888E-08 5.277E-08 7.034E-101111111
Input File Name: bb-real-3.inp

*hkkhk Ak hhrhkhkkhkhkhkkhkrrkkhkhkkh*k BB MET Dose - Receptor Set 3 *hkkhkhkhkkhhkhrhrhkkhkkhkhkkhkkx kK
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0
H 3 1.8E+02

See bb-hypo-1l.inp for complete list

CE1l41 1.3E-05

1 INHAL ESE 2281 5.279E-08 5.279E-08 4.743E-08 6.118E-101111111
1 VEGET ESE 1786 6.758E-08 6.758E-08 6.084E-08 8.455E-101111111
1 INHAL SE 1271 1.207E-07 1.207E-07 1.088E-07 1.609E-091111111
1 VEGET SE 1467 1.028E-07 1.028E-07 9.248E-08 1.364E-091111111
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Input File Name: bb-real-4.inp

P I A b b b b b b I b b b b i b b b b BB MEI Dose —_ Receptor Set 4 P A e b b b b b b b b i b b 4
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0
H 3 1.8E+02

See bb-hypo-1.inp for complete list

CEl41 1.3E-05

1 INHAL SSE 1620 1.332E-07 1.332E-07 1.199E-07 1.674E-091111111
1 VEGET SSE 1619 1.333E-07 1.333E-07 1.200E-07 1.676E-091111111
1 INHAL S 1749 1.393E-07 1.393E-07 1.285E-07 1.223E-091111111
1 VEGET S 811 2.582E-07 2.582E-07 2.369E-07 2.765E-091111111
1 COW-MILK S 4855 7.536E-08 7.536E-08 6.918E-08 3.146E-101111111
Input File Name: bb-real-5.inp

*hkkhkhkhhkkhkhkhrhkkhkhkhkkhkhxhkkhxx BB MEI DOS@ _ Receptor Set 5 *khkkhKhhkhkhkkrkhkkhkkhkhkhkhkxkk*k
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0

H 3 1.8E+02

See bb-hypo-1l.inp for complete list

CE1l41 1.3E-05
1 INHAL SSW 1675 2.520E-07 2.520E-07 2.318E-07 1.690E-091111111
1 VEGET SSW 408 1.472E-06 1.472E-06 1.394E-06 9.504E-091111111
1 COW-MILK SSW 1191 3.564E-07 3.564E-07 3.260E-07 2.686E-091111111
1 INHAL SW 756 5.312E-07 5.312E-07 4.881E-07 2.547E-091111111
1 VEGET SW 454 1.239E-06 1.239E-06 1.168E-06 4.892E-091111111
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Input File Name: bb-real-6.inp

P I e I b b b b b b b e b b i b b b b BB MEI Dose —_ Receptor Set 6 P e e b b b b b b b b b i b b 4
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0
H 3 1.8E+02

See bb-hypo-1.inp for complete list

CEl41 1.3E-05

1 INHAL WSW 1019 5.792E-07 5.792E-07 5.219E-07 1.453E-091111111
1 VEGET WSW 596 1.460E-06 1.460E-06 1.357E-06 3.007E-091111111
1 INHAL W 596 2.862E-07 2.862E-07 2.670E-07 1.246E-091111111
1 VEGET W 819 1.758E-07 1.758E-07 1.617E-07 8.873E-101111111
1 COW-MILK W 6492 2.274E-07 2.274E-07 1.933E-07 1.188E-091111111
Input File Name: bb-real-7.inp

Xk khkhkhrhkkhkhkhrhkhkhkhhkhkhxkkxx BB MEI Dose _ Receptor Set 7 *khkkhkhkhkkhkkrkhkkhkkhkkkhkhxkkk
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0

H 3 1.8E+02

See bb-hypo-1l.inp for complete list

CE1l41 1.3E-05
1 INHAL WNW 852 3.025E-07 3.025E-07 2.923E-07 1.084E-091111111
1 VEGET WNW 1424 1.423E-06 1.423E-06 1.410E-06 1.065E-091111111
1 COW-MILK WNW 6469 1.182E-07 1.182E-07 9.195E-08 2.390E-101111111
1 INHAL NW 748 2.134E-07 2.134E-07 2.003E-07 1.608E-091111111
1 VEGET NW 730 2.169E-07 2.169E-07 2.035E-07 1.650E-091111111
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Input File Name: bb-real-8.inp

P I A I b b b b b b b e b b i b b b b BB MEI Dose —_ Receptor Set 8 P e b b b b b b b b b i b b 4
1110000

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583

1.0

***Source Term for BBNPP Unit 1 per 32-9079121-003

1 0 0 0
H 3 1.8E+02

See bb-hypo-1.inp for complete list

CEl41 1.3E-05

1 INHAL NNW 1291 3.641E-07 3.641E-07 3.540E-07 9.812E-101111111
1 VEGET NNW 1338 3.986E-07 3.986E-07 3.888E-07 9.597E-101111111
1 COW-MILK NNW 6388 8.201E-08 8.201E-08 6.389E-08 2.403E-101111111

Input File Name: bb-hypo-mei.inp

Fhkxxxkxxxkxxkxkxxxxxkx BB HMET Dose kkkkkkhkkhkkhkhkkhkkkkhkkkhkkk*%

111000060

590 0.583 0.583 0.76 1.0 6.6 0 0.583 1.0 0.583
1.0
***Source Term for BBNPP Unit 1 per 32-9079121-003
1 0 0 0
H 3 1.8E+02

See bb-hypo-1l.inp for complete list
CE141 1.3E-05

1 HYPO-MEI WSW 537 1.755E-06 1.755E-06 1.639E-06 1.246E-081111111
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APPENDIX C: GASPAR2 OUTPUT FILES

All output files have been stored in ColdStor under:
\cold\A011PE2062\32-9077003-003\official\.

Refer to Table 4-1 in the main body for the list of files uploaded to ColdStor.
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