ATTACHMENT B

ATTACHMENT TO NRC STAFF’S
RESPONSE TO
- BOARD QUESTION 86



Attachment Supporting Staff Response
to
ASLB Question No. 86

In Question No. 86, the ASLB requested a copy of the staff's independent calculations,
evaluations, and similar results for the applicant's ER Tables 5.4-6, 5.4-7, 5.4-8, 5.4-9, and
5.4-10 of the ER. The following enclosure presents the requested information. Each
enclosure is preceded with a cover sheet explaining where the relevant information can be
found and its relationship to the corresponding results presented in ER tables.



Enclosure Q.86-1
Spreadsheets on Liquid and Gaseous Radionuclide Effluent Concentrations

The attached spreadsheets present evaluations of liquid and gaseous effluent concentrations
against the effluent concentration limits of Table 2 of Appendix B to 10 CFR Part 20. This
information addresses that contained in ER Tables 5.4-6 and 5.4-7. The 7" and 8" columns
are used to assess compliance with Table 2 of Appendix B to 10 CFR Part 20. The 7" column
confirms that the projected effluent concentration for each radionuclide is less than its
corresponding limit, and that the sum of the ratios is less than one when integrating releases
over all radionuclides assumed to be present in either type of effluent. The 8" column simply

flags compliance. All other information presented in the spreadsheet is included as background
data.



Discharge | Volume Dilution No. of
gal/min gallyr Factor Plants
100 5.26E+07 1000 2
Existing New
Plants Plant Part 20 NA ESP
Canal |Releases Conc Conc Part 20 Ratio Compliance | Table 5.4-6 Ratio Comparison
Nuclide | uCi/mir Cilyr* Ci/gal# uCi/mi# | App.B Limit|{ Conc/Limit Flag Fraction ER/NRC Flag
H-3 5.50E-06 B8.50E+02  3.23E-08 1.40E-08 1.00E-03 1.4E-02 Pass 2.0E-02 1.4E+00 Check
C-14 4.40E-04 1.67E-14 4.42E-12 3.00E-05 1.5E-07 Pass 2.6E-07 1.8E+00 Check
Na-24 3.50E-03 1.33E-13 3.52E-11 5.00E-05 7.0E-07 Pass 71E-07 1.0E+00 OK
P-32 6.60E-04 251E-14  6.63E-12  9.00E-06 7.4E-07 Pass 7.4E-07 1.0E+00 OK
Cr-51 2.30E-11  210E-02 7.99E-13 2.34E-10 5.00E-04 4.7E-07 Pass 4.8E-07 1.0E+00 OK
Mn-54  3.90E-11 2B0E-03 1.06E-13  6.71E-11 3.00E-05 2.2E-06 Pass 2.5E-06 1.1E+00 Check
Mn-56 420E-03 1.60E-13  4.22E-11 7.00E-05 6.0E-07 Pass 6.0E-07 1.0E+00 oK
Fe-55 6.40E-03 243E-13  6.43E-11 1.00E-04 6.4E-07 Pass 9.6E-07 1.5E+00 Check
Fe-59  2.60E-11 2.00E-04 7B1E-15 2.80E-11 1.00E-05 2.8E-06 Pass 2.8E-06 1.0E+00 OK
Co-56 5.70E-03 2.17E-13 5.73E-11 6.00E-06 9.5E-06 Pass 1.0E-05 1.0E+00 OK
Co-57 . 7.90E-05 3.00E-15 7.94E-13  6.00E-05 1.3E-08 Pass 1.7E-08 1.3E+00 Check
Co-58  7.40E-10 3.40E-03 1.29E-13 7.74E-10  2.00E-05 3.9E-05 Pass 3.9E-05 1.0E+00 oK
Co-60  6.00E-11 1.00E-02 380E-13 1.60E-10  3.00E-06 5.3E-05 Pass 7.4E-05 1.4E+00 Check
Ni-63 1.50E-04 5.70E-15 1.51E-12 1.00E-04 1.5E-08 Pass 2.7E-08 1.BE+00 Check
Cu-64 8.20E-03 3.12E-13 8.24E-11 2.00E-04 4 1E-07 Pass 4.1E-07 1.0E+00 OK
Zn-65 7.50E-04 2.85E-14 7.53E-12 5.00E-06 1.5E-06 Pass 1.9E-06 1.3E+00 Check
Zn-69m 6.00E-04 228E-14  6.03E-12 6.00E-05 1.0E-07 Pass 1.0E-07 1.0E+00 OK
Br-83 7.50E-05 285E-15 7.53E-13  9.00E-04 B.4E-10 Pass 8.4E-10 1.0E+00 oK
Br-84 2.00E-05 7.61E-16 2.01E-13 4.00E-04 5.0E-10 Pass 5.0E-10 1.0E+00 oK
Rb-88 2.70E-04 1.03E-14 2.71E-12 4.00E-04 6.8E-09 Pass 6.8E-09 1.0E400 oK
Rb-89 4.80E-05 1.B3E-15 4.82E-13 9.00E-04 5.4E-10 Pass 5.4E-10 1.0E+00 OK
Sr-89 1.10E-10 3.60E-04 1.37E-14  1.14E-10  B.00E-06 1.4E-05 Pass 1.4E-05 9.9E-01 OK
Sr-90 1.20E-11  3.80BE-05 1.44E-15  1.24E-11 5.00E-07 2.5E-05 Pass 2.5E-05 1.0E+00 OK
Sr-91 1.90E-11 9.80E-04 3.73E-14  2.BBE-11 2.00E-05 1.4E-06 Pass 1.4E-06 9.7E-01 OK
Sr-92 8.80E-04 3.35E-14 8.84E-12 4.00E-05 2.2E-07 Pass 2.2E-07 1.0E+00 oK
Y-90 1.30E-11  3.40E-06 1.29€E-16 1.30E-11 7.00E-06 1.9E-06 Pass 1.9E-06 1.0E+00 OK
Y-91m 1.00E-05 3.80E-186 1.00E-13 2.00E-03 5.0E-11 Pass 5.0E-11 1.0E+00 OK
Y-91 1.30E-10 2.40E-04 9.13E-15 1.32E-10  B.00E-08 1.7E-05 Pass 1.7E-05 1.0E+00 OK
Y-92 6.60E-04 251E-14 6.63E-12 4.00E-05 1.7E-07 Pass 1.6E-07 9.7E-01 OK
Y-93 9.80E-04 3.73E-14  9.85E-12  2.00E-05 4.9E-07 Pass 4.9E-07 1.0E+00 OK
Zr-95  2.10E-11 1.00E-03 3.80E-14  3.10E-11 2.00E-05 1.6E-06 Pass 1.6E-06 1.0E+00 OK
Nb-95  2.20E-11 1.90E-03 7.22E-14 4.11E-11 3.00E-05 1.4E-06 Pass 1.4E-06 1.0E+00 OK
Mo-39 9.90E-08 3.90E-03 1.4BE-13 9.90E-08 2.00E-05 5.0E-03 Pass . 5.0E-03 1.0E+00 OK
Tc-99m  8.50E-08 5.10E-03  1.94E-13 8.51E-08 1.00E-03 B.5E-05 Pass 8.5E-05 1.0E+00 OK
Ru-103 4.90E-03 1.86E-13 4.92E-11 3.00E-05 1.6E-06 Pass 1.7E-06 1.0E+00 OK
Ru-105 1.00E-04 3.80E-15 1.00E-12 7.00E-05 1.4E-08 Pass 1.4E-08 9.8E-01 OK
Ru-106 7.40E-02 2.81E-12  7.43E-10  3.00E-06 2.5E-04 Pass 3.2E-04 1.3E+00 Check
Rh-103m 490E-03 1.86E-13  4.92E-11 6.00E-03 8.2E-09 Pass 8.3E-09 1.0E+00 oK
Rh-106 7.40E-02 2B1E-12 7.43E-10 3.00E-06 2.5E-04 Pass - - -
Ag-110m 1.10E-03 4.18E-14 1.11E-11 6.00E-06 1.8E-06 Pass 2.2E-06 1.2E+00 Check
Ag-110 1.40E-04 532E-15 1.41E-12  6.00E-06 2.3E-07 Pass - - -
Sh-124 6.80E-04 2.59E-14 6.83E-12 7.00E-06 9.8E-07 Pass 1.0E-06 1.0E+00 OK
Te-129m 1.40E-04 5.32E-15 1.41E-12 7.00E-06 2.0E-07 .~ Pass 2.0E-07 1.0E+00 OK
Te-129 1.50E-04 5.70E-15 1.51E12 4.00E-04 3.8E-08 Pass 3.8E-09 1.0E+00 OK
Te-131m 1.00E-04 3.80E-15 1.00E-12 8.00E-06 1.3E-07 Pass 1.3E-07 1.0E+00 OK
Te-131 3.00E-05 1.14E-15 3.01E-13 8.00E-05 3.8E-09 Pass 3.BE-09 1.0E+00 OK
Te-132  4.80E-09 2.40E-04 9.13E-15 4.80E-09  9.00E-06 5.3E-04 Pass 5.3E-04 9.9E-01 OK
1-131 5.60E-08 1.40E-02 5.32E-13 5.61E-08 1.00E-06 5.6E-02 Pass 5.6E-02 1.0E+00 OK
1132 B.50E-09 280E-03 1.06E-13 8.53E-09 1.00E-04 8.5E-05 Pass B.5E-05 1.0E+00 OK
-133 6.20E-08 2.40E-02 9.13E-13 6.22E-08 7.00E-06 8.9E-03 Pass 8.9E-03 1.0E+00 OK
1-134 1.20E-09 1.90E-03 7.22E-14 1.22E-09 4.00E-04 3.0E-06 Pass 3.0E-06 9.8E-01 OK
135 3.60E-09 820E-03 3.12E-13 3.68E-09  3.00E-05 1.2E-04 Pass 1.2E-04 9.8E-01 OK
Cs-134 1.80E-08 9.90E-03 3.76E-13 1.81E-08 9.00E-07 2.0E-02 Pass 2.0E-02 9.9E-01 OK
Cs-136 2.60E-09 1.20E-03 4.56E-14 2.61E-09 6.00E-06 4.4E-04 Pass 4.4E-04 1.0E+00 OK
Cs-137 1.20E-07 1.30E-02 4.94E-13 1.20E-07 1.00E-06 1.2E-01 Pass 1.2E-01 1.0E+00 OK
Cs-138 2.10E-04 7.99E-15 2.11E-12  4.00E-04 5.3E-09 Pass 5.2E-09 9.9E-01 OK
Ba-137m 1.20E-02 4.5BE-13  1.21E-10 1.00E-06 1.2E-04 Pass - -- -
Ba-139 2.50E-05 9.51E-18 2.51E-13 2.00E-04 1.3E-09 Pass 1.3E-09 1.0E+00 OK
Ba-140 9.20E-11 5.50E-03 2.09E-13 1.47E-10 8.00E-06 1.8E-05 Pass 1.BE-05 9.BE-01 OK
La-140 4.BOE-11 7.40E-03 281E-13 1.22E-10 9.00E-06 1.4E-05 Pass 1.4E-05 1.0E+D0 OK
La-142 2.50E-05 951E-16 2.51E-13 1.00E-04 2.5E-09 Pass 2.5E-09 1.0E+00 OK
Ce-141 1.30E-04 4.94E-15 1.31E-12 3.00E-05 4.4E-08 Pass 4.5E-08 1.0E+00 OK
Ce-143 1.90E-04 7.22E-15 1.91E-12 2.00E-05 9.5E-08 Pass 9.5E-08 1.0E+00 OK
Ce-144 1.80E-11 3.20E-03 1.22E-13 5.01E-i1 3.00E-06 1.7E-05 Pass 1.9E-05 1.1E+400 Check
Pr-143 1.40E-04 5.32E-15 1.41E-12 2.00E-05 7.0E-08 Pass 6.9E-08 9.8E-01 oK
Pr-144 3.20E-03 1.22E-13 3.21E-11 6.00E-04 5.4E-08 Pass 5.3E-08 9.9E-01 OK
W-187 2.10E-04 7.99E-15 2.11E-12 3.00E-05 7.0E-08 Pass 7.1E-08 1.0E+00 OK
Np-239 1.40E-02 5.32E-13 1.41E-10 2.00E-05 7.0E-06 Pass 6.9E-06 9.8E-01 oK
| "Sum= ] 0.226 ] Pass |

Notes:
* Estimates are for one single new plant only.
# Based on two new plants
A Based on NA NPS UFSAR Table 11.2-14, Rev. 40, both plants,




Dispersion | X/Q Disp. No. of
Location’ 3.70E-06 Plants
EAB sec/m*3 2
Existing New
Plant Plants Part 20 NAESP
Releases| Releases Conc Part 20 Ratio Compliance| Table 5.4-7 Ratio Comparison
Nuclide Cllyrr Cilyr* uCi/mi# App. B Limit | Conc/Limit Flag Fraction ER/NRC Flag
H-3 3.50E+03 8.21E-10 1.00E-07 8.21E-03 Pass 8.3E-03 1.0E+00 OK
C-14 1.20E+01 2.81E-12 3.00E-09 9.38E-04 Pass 9.3E-04 9.9E-01 OK
Na-24 4.40E-03 1.03E-15 7.00E-09 1.47E-07 Pass 1.5E-07 1.0E+00 OK
P-32 1.00E-03 2.34E-16 5.00E-10 4.69E-07 Pass 4.7E-07 1.0E+00 OK
Ar-41 3.00E+02 7.03E-11 1.00E-08 7.03E-03 Pass 7.1E-03 1.0E+00 oK
Cr-51 3.80E-02 B.91E-15 3.00E-08 2.97E-07 Pass 3.0E-07 1.0E+00 OK
Mn-54 5.90E-03 1.38E-15 1.00E-09 1.38E-06 Pass 1.4E-06 1.0E+00 OK
Mn-56 3.80E-03 8.91E-16 2.00E-08 4.46E-08 Pass 4.5E-08 1.0E+00 OK
Fe-55 7.10E-03 1.66E-15 3.00E-09 5.65E-07 Pass 5.6E-07 1.0E+00 OK
Fe-59 8.90E-04 2.09E-16 5.00E-10 4.17E-07 Pass 4.2E-07 1.0E+00 OK
Co-57 8.20E-06 1.92E-18 9.00E-10 2.14E-09 Pass 2.1E-09 9.8E-01 OK
Co-58 2.30E-02 5.39E-15 1.00E-09 5.39E-06 Pass 5.4E-06 1.0E+00 OK
Co-60 1.40E-02 3.28E-15 5.00E-11 6.57E-05 Pass 6.7E-05 1.0E+00 OK
Ni-63 7.10E-08 1.66E-18 1.00E-09 1.66E-09 Pass 1.7E-09 1.0E+00 oK
Cu-64 1.10E-02 2.58E-15 3.00E-08 8.60E-08 Pass 8.6E-08 1.0E+00 OK
Zn-65 1.20E-02 2.B1E-15 4.00E-10 7.03E-06 Pass 7.1E-06 1.0E+00D OK
Kr-83m 1.30E-03 3.05E-16 5.00E-05 6.10E-12 Pass 5.9E-12 9.7E-01 OK
Kr-85m 3.35E+02 3.60E+01 8.70E-11 1.00E-07 8.70E-04 Pass 7.9E-04 9.1E-01 OK
Kr-85 6.00E+03 4.10E+03 2.37E-09 7.00E-07 3.38E-03 Pass 3.2E-03 9.5E-01 OK
Kr-87  1.80E+02 4.90E+01 5.60E-11 2.00E-08 2.80E-03 Pass 2.6E-03 9.3E-01 OK
Kr-88 6.00E+02  7.40E+01 1.58E-10 9.00E-09 1.76E-02 Pass 1.6E-02 9.1E-01 OK
Kr-89 4.70E+02 1.10E-10 1.00E-09 1.10E-01 Pass 1.1E-01 1.0E+00 OK
Kr-80 4.20E-04 9.85E-17 1.00E-09 9.85E-08 Pass 9.9E-08 1.0E+00 OK
Rb-89 4.70E-05 1.10E-17 2.00E-07 551E-11 Pass 5.6E-11 1.0E+00 OK
Sr-89 6.20E-03 1.45E-15 2.00E-10 7.27E-06 Pass 7.3E-06 1.0E+00 OK
Sr-90 1.20E-03 2.81E-16 6.00E-12 4.69E-05 Pass 4.7E-05 1.0E+00 OK
Sr-91 1.10E-03 2 58E-16 5.00E-09 5.16E-08 Pass 5.1E-08 9.9E-01 oK
Sr-92 8.60E-04 2.02E-16 8.00E-09 2.24E-08 Pass 2.2E-08 9.8E-01 OK
Y-90 5.00E-05 1.17E-17 9.00E-10 1.30E-08 Pass 1.3£-08 1.0E+00 OK
Y-91 2.60E-04 6.10E-17 2.00E-10 3.05E-07 Pass 3.1E-07 1.0E+00 OK
Y-92 6.80E-04 1.59E-18 1.00E-08 1.59E-08 Pass 1.6E-08 1.0E+00 OK
Y-93 1.20E-03 281E-16 3.00E-09 9.38E-08 Pass 9.5E-08 1.0E+00 OK
2r-95 1.70€-03 3.99E-16 4.00E-10 9.97E-07 Pass 1.0E-06 1.0E+00 oK
Nb-95 9.20E-03 2.16E-15 2.00E-09 1.08E-06 Pass 1.0E-06 9.3E-01 OK
Mo-99 6.50E-02 1.52E-14 2.00E-09 7.62E-06 Pass 7.6E-06 1.0E+00 OK
Tc-99m 3.30E-04 7.74E-17 2.00E-07 3.87E-10 Pass 3.8E-10 9.8E-01 OK
Ru-103 3.80E-03 8.91E-16 9.00E-10 9.90E-07 Pass 1.0E-06 1.0E+00 OK
Ru-106 7.80E-05 1.83E-17 2.00E-11 9.15E-07 Pass 9.2E-07 1.0E+00 OK
Rh-103m 1.20E-04 2.81E-17 2.00E-06 1.41E-11 Pass 1.4E-11 1.0E+00 OK
Rh-106 2.10E-05 4.92E-18 2.00E-11 2.46E-07 Pass 4.9E-09 2.0E-02 Check
Ag-110m 2.20E-06 5.16E-19 1.00E-10 5.16E-09 Pass 5.1E-09 9.9E-01 OK
Sb-124 2.00E-04 4.69E-17 3.00E-10 1.56E-07 Pass 1.5E-07 9.6E-01 OK
Sb-125 6.10E-05 1.43E-17 7.00E-10 2.04E-08 Pass 2.0E-08 9.8£-01 oK
Te-129m 2.40E-04 5.63E-17 3.00E-10 1.88E-07 Pass 1.8E-07 1.0E+00 OK
Te-131m 8.30E-05 1.95E-17 1.00E-09 1.95E-08 Pass 1.9E-08 9.8E-01 OK
Te-132 2.10E-05 4.92E-18 9.00E-10 5.47E-09 Pass 5.4E-09 9.9E-01 oK
-131 1.00E+00 5.10E-01 3.54£-13 2.00E-10 1.77E-03 Pass 1.7E-03 9.6E-01 OK
1-132 2.20E-01 2.40E+00 6.14E-13 2.00E-08 3.07E-05 Pass 3.0E-05 9.8E-01 OK
1-133  1.35E+00 1.90E+00 7.62E-13 1.00E-09 7.62E-04 Pass 7.2E-04 9.4E-01 oK
1-134 8.00E-01  4.10E+00 1.15E-12 6.00E-08 1.92E-05 Pass 1.6E-05 8.4E-01 Check
1-135 5.50E-01 2.60E+00 7.39E-13 6.00E-09 1.23E-04 Pass 1.2E-04 9.7E-01 OK
Xe-131m B.50E+00  1.80E+03 4.24E-10 2.00E-06 2.12E-04 Pass 2.1E-04 9.9E-01 OK
Xe-133m 4.85E+02 8.70E+01 1.34E-10 6.00E-07 2.24E-04 Pass 2.0E-04 8.9E-01 Check
Xe-133 4.40E+04 4.60E+03 1.14E-08 5.00E-07 2.28E-02 Pass 2.1E-02 9.2E-01 oK
Xe-135m 3.30E+01 7.70E+02 1.88E-10 4.00E-08 4.71E-03 Pass 4.7E-03 1.0E+00 OK
Xe-135 1.00E+03 8.20E+02 4.27E-10 7.00E-08 6.10E-03 Pass 5.7E-03 9.3E-01 OK
Xe-137 9.B0E+02 2.30E-10 1.00E-09 2.30E-01 Pass 2.3E-01 1.0E+00 OK
Xe-138 1.05E+02 7.BOE+02 2.08E-10 2.00E-08 1.04E-02 Pass 1.0E-02 9.6E-01 OK
Xe-139 5.30E-04 1.24E-16 1.00E-09 1.24E-07 Pass 1.2E-07 9.7E-01 oK
Cs-134 6.80E-03 1.58E-15 2.00E-10 7.97E-06 Pass 8.0E-06 1.0E+00 OK
Cs-136 6.50E-04 1.52E-16 9.00E-10 1.69E-07 Pass 1.7E-07 1.0E+00 OK
Cs-137 1.00E-02 2.34E-15 2.00E-10 1.17E-05 Pass 1.3E-05 1.1E+00 Check
Cs-138 1.80E-04 4.46E-17 8.00E-08 5.57E-10 Pass 8.5E-10 9.9E-01 OK
Ba-140 3.00E-02 7.03E-15 2.00E-09 3.52E-06 Pass 3.5E-06 1.0E+00 OK
La-140 2.00E-03 4.69E-16 2.00E-09 2.34E-07 Pass 2.3E-07 9.8E-01 OK
Ce-141 1.00E-02 2.34E-15 8.00E-10 2.93E-06 Pass 2.9E-06 9.9E-01 OK
Ce-144 2.10E-05 4.92E-18 2.00E-11 2.46E-07 Pass 2.4E-07 8.7E-01 OK
Pr-144 2.10E-05 4.92E-18 2.00E-07 2.46E-11 Pass 2.4E-11 9.7E-01 OK
W-187 2.10E-04 4.92E-17 1.00E-08 4 92E-09 Pass 4.9E-09 1.0E+00 OK
Np-239 1.30E-02 3.05E-15 3.00E-09 1.02E-06 Pass 1.0E-06 9.BE-01 OK
[__Sum= | 428E01 | Pass |
Notes:
* Estimates are for one single nsw plant only.
# Based on two new plants

A

Based on NA NPS UFSAR Table 11.3-2, Rev. 40, single plant.




Enclosure Q.86-2
LADTAP Hl Code Output on Assessment of Doses from Liquid Effluents

The attached LADTAP Il code output presents the results of an analysis assessing doses due
to liquid effluents. This information addresses that contained in ER Table 5.4-8. Pages 8 and 9
of the code output, dated 9/16/08, presents tabulations of dose results by age groups and
exposure pathways. The age groups include aduit, teenager, child, and infant. The exposure
pathways include the consumption of fish, invertebrate, and drinking water, and recreational
activities involving shoreline, swimming, and boating. Pages 13 and 14 present a tally of
population collective doses by radionuclide and as a total over all radionuclides considered in
the analysis in reference to ER Tables 5.4-11 and 5.4-12. All other information presented in the
code output is included as background data for staff use only.
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Enclosure Q.86-3
GASPAR Il Code Output on Assessment of Doses from Gaseous Effluents

The attached GASPAR |l code outputs present the results of analyses assessing doses due to
gaseous effluents. This information addresses that contained in ER Tables 5.4-9 and 5.4-10.
For the two sets code outputs, dated 7/15/08, pages 3 to 6 present tabulations of dose results
by age groups and exposure pathways. The age groups include adult, teenager, child, and
infant. The exposure pathways include gaseous plume, inhalation, and consumption of
vegetables and meat for the EAB, nearest garden, nearest residence, and nearest beef cattle.
The selected results of each code output is used to compile a total dose by summing the results
from Sets 1 and 2. All other information presented in the code output is included as
background data for staff use only.

The other sets code outputs, dated 7/16/06, present a similar set of analyses conducted to
assess population collective doses. The presentation of the information is identical to that
described above, except that the results are presented on page 10 of each output. As before,
the selected results of each code output is used to compile a total dose by summing the results
from Sets 1 and 2. The results are related to that of ER Tables 5.4-11 and 5.4-12. All other
information presented in the code output is included as background data for staff use only.
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