Nuclear Fuel Services, Inc.
P.O. 337, MS 123
Erwin, TN 37650

(423) 743-9141

http:/iwww. nuclearfuelservices.com

21G-08-0123
GOV-01-55
ACF-08-0225

August 28, 2008

Mr, Stephen P, Burris

Mr. Luis Reyes, Regional Administrator Senior Resident Inspector

U. §. Nuclear Regulamry Commission U, S. Nuclear Regulatory Commission

Region 11, Atlanta Federal Center
61 Forsyth Street, SW, Suite 23T85
Allanta, GA 30303

References: 1) Docket No. 70-143; SNM License 124

Subject: Biannual Effluent Monitoring Report January through June 2008

Dear Mr. Reyes:

In accordance with the requirements set forth in 10 CER, Part 70.59, Nuclear Fuel Services, Inc.
(NI'S) submits the attached reports.  Attachment A reports the Radioactivity in Effluent Liquid
for the period January through June 2008. Auachment B reports the Radioactivity in Effluent
Alr for the period January through Junc 2008, Attachment C sumumarizes an evaluation of the
dosc and air activity concentrations for the maximally exposed offsite individual due to gaseous
etfluents, during the period January through June 2008.

If you or your staff have any questions, require additional information, or wish 1o discuss this,
please contact me or Mr. Robert Holley, Environmental Safety Manager, at (423) 743-1777.

Please reference our unique document identification number (21G-08-0123) in any
correspondence concerning this letter,

Sincerely,
NUCLEAR FUEL SERVICES, INC.
B. Marie Moore

Vice President
Safety and Regulatory

CJB/rrm/rey
Attachments



B. M. Moore to Mr. Luis Reyes (NRC)
August 28, 2008

XC:

Mr. Manuel Crespo, Project Inspector
U. S. Nuclear Regulatory Commission
Region II, Atlanta Federal Center

61 Forsyth Street, SW

Suite 23785

Atlanta, GA 30303

Director

Office of Nuclear Material Safety & Safeguards
U. S. Nuclear Regulatory Commission

ATTN: Document Control Desk

Washington, DC 20555

Mr. Peter Habighorst, Chief

Fuel Manufacturing Branch

Division of Fuel Cycle Safety and Safeguards
Office of Nuclear Material Safety & Safeguards
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Mr. Mark G. Poirier, Account Engineer
American Nuclear Insurers

95 Glastonbury Boulevard

Glastonbury, CT 06033

Mr. Stephen Burris
Senior Resident Inspector
U. 8. Nuclear Regulatory Commission

21G-08-0123
GOV-01-55
ACF-08-0225
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Attachment A
To Letter Dated August 28, 2008
B. M. Moore to Mr. Luis Reyes (NRC)

Report of Radioactivity in Effluent Liquid for the Period
January - June 2008

(Two Pages to Follow)



Radioactivity in Effluent Liquid
January 1, 2008 to June 30, 2008

Total Activity Error Quantity Quantity Fraction
Volume Concentration Estimate LLD Released Relcased of .
Location ) (uCi/ml) (nCisml) (pCiymi) (Ciy ) ECY
BLEU Sewer
Pu-238 5,958,057 1.58F-11 {3TE-10 IAE-10 O 38E-08 5.49E-09 7.8RE-04
Pu-23%/240 5,958,057 -1.9SE-11 T9E-1G 324810 -1 16E-07 -ER7E-06 -9.74E-04
Te-99 5,958,057 5.59E-09 424108 7.36E-08 333L-05 1.97F-03 32E-05
Th-228 5,958,057 5.22E-11 35310 TOSEA10 JHE-07 3.80k-10 2.61E-04
Th-230 5,958,057 J98F-10 2.80L-10 J46E-10 LI7E-06 R.TRE-05 2.98F-03
Th-232 5,958,057 4.57E-11 T43E-10 102E-10 2.72E-07 2.50F 100 1.52E-03
14232 5,958,057 3.69E-1) L6IE-10 376F-10 220007 I GAE-0% 6. 16E-04
11-233/234 5.958,057 5.54E-10 3 ATE-1D 3 40L-10 330E-06 5.208-04 1. 85F-03
1}-235/236 5,958,057 7.18E-11 1S0R-1D 2 87E-10 4.28E-07 198L-01 2.39E-04
15-238 5,958,057 LOSE-10 1.70F-310 JASLE-10 06.25E-07 1 87L+00 3.50F-04
Total: 7.72E-03
Sewer
Pu-238 34,065,895 201E-11] VAJE-T0 3ROE-10 6.86E-07 4.01E-08 1OE-04
Pu-239/240 34,065,895 -7.55E-12 [.56E-10 3.95E-10 -2.5TE-07 -4 14 E-06 -3.78L-05
Te-99 34,065,895 -2.208-09 4.19E-08 7.29L-08 -7.48E-05 -3.421E-03 -3.66F-06
Th-228 34,065,895 J.16E-10 4.08E-10 6.421:-10 1.08E-05 1 31E-08 1.58E-04
Th-230 34,065,805 -1.31E-12 1.O3E-10 367F-10 -4 46E-08 -2.21F-06 -1 31E-06
Th-232 34,065,895 4.64F-1] I 38E-10 2.92E-10 1.58E-06 1 45F+0] 1.55E-04
{3-232 34,065,895 4.15E-11 220E-10 2430 1.41E-06 6.60E-08 G.YIE-05
Li-233:234 34,065,895 8. 74E-09 1.24E-09 2 79F-10 2.98L-04 4.77E-02 2.01L-03
U-235:236 34,065,895 G 17E-10 JO8E10 267F-10 3 12L-05 1.45F+01 3.0061:-04
1-238 34,065,895 1.89E-09 6.02L-10 1.90FE-1G 643805 1.92E+02 0.29E-04
Total: 4.29E-03
WWTF
Am-241 3,683,433 -2.U5E-11 FI9E-10 4.40E-10 -7.56E-08 -2.21E-08 -1.03RE-03
Cs-137 3,683,413 3.45E-09 L 19E-09 1.54F-09 1.276-08 1 46E-07 345F-03
Ng-22 3,683,433 0.34E-11} 1.02E-09 FSTE-09 2 34E-(7 374611 1.06E-05
Np-237 3,683,433 3T2E-1 FTIE-10 3.98F-10 1371607 1.95F-04 1 86L-03
Pb-212 3,683,433 2 46E-10 3.09L:-09 J46E-09 9.006E-07 6.55E-13 123604
Pu-238 3,683,433 976E-12 LA7LE-10 3.26E-10 3539808 2 10E-09 4 8RE-04
Pu-239/240 3,683,433 3.09E-11 1.74E-10 444610 1.14E-07 1.83E-06 1.55E-03
Pu-241 3,683,433 -9.16E-10 7 73L-09 1.35F-08 -3 37E-06 -3.278-U8 -9.16E-04
Ra-224 3,683,433 1 71E-08 2.38E-09 S5.82E-09 0.32E-05 397610 8.57E-02
Tc-99 3,683,433 2.60E-09 4.27E-08 7 43L-08 9. 58E-006 5.G7E-04 4.34E-05
Th-228 3,683,433 1.77E-10 2.87F-10 5.26L-10 6.51E-07 T.94E-10 8 83L.04
Th-230 3,683,433 545611 1.55E-10 3.20E-10 2.01E-07 9.94E-00 S45E-04
Th-231 3,683,433 332E-09 343E-08 3.85E-08 1.22E-05 2.30F-11 6.63E-05
Th-232 1,683,433 -1.398-12 1.30E-10 333E-10 -5 13E-09 -4.70F-02 -34.63E-05
1-232 3,683,433 1I8E-10 2.04E-10 JO8E-10 4.34E-07 2.03E-08 196803
1J-233/234 3,683,433 6 26L-08 3.87L-09 4. 15E-10 2.30E-04 3.69E-02 2.09E-01

)
OV EMuent Concenbrancn Value fram $0.CFR.20, Appendix B.
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Radioactivity in Effluent Liquid
January 1, 2008 to June 30, 2008

Total Activity Error Quantity Quantity Fraction
Volume Concentration Estimatce LLb Released Hefeased of ,
Focation [ (pCi/ml) uli/miy {(nCimly (Ci) (®) ECYV
WWTF
U-235/236 2,683.433 62109 1.24F-09 329E-10 2.29E-05 | 06E+0! 207602
U-238 3,683,433 §21F-10 4.66F-10 390110 3.02E-06 9.03E+00 2.74£-03
Total: 3.27F-01

1
ECY  Effumnt Concertrabon Value from 10-CFR-20, Appendix B

Prnnted 08/1 172008

NES - FDMS
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B. M. Moore to Mr. Luis Reyes (NRC)

21G-08-0123
August 28, 2008

GOV-01-55
ACF-08-0225

Attachment B
To Letter Dated August 28, 2008
B. M. Moore to Mr. Luis Reyes (NRC)

Report of Radioactivity in Effluent Air Jor the Period
January - June 2008

(Five Pages to Follow)



Radioactivity in Effluent Air
January 1, 2008 to June 30, 2008

‘Total Activity Frror Quantity Quantity Fraction
Volume Concentration Estimuate LLD Released Released of
Loeation () (pCi/mi) (unCi/miy (Ci/mb iy ®) ECY'
Main Stack 416 886.60 m¥min 14.78 m¥sec
Te-99 232,361,278 FOTE-13 4.29L-14 521F-14 2.49E-05 1470-03 1.19E-04
Th-228 232,360,278 4.14E-16 1.14L-16 Y 96F-17 962608 LI7E-10 2.07FE-02
Th-230 232,360,278 221L-16 6.07E-17 S3E-T S13E-08 2 S4E-00 1 10L-02
Th-232 132,360,278 1.38L-16 319E-17 132E-17 3.216-08 2.94E-01 3.45E-02
1234 232,360,278 1.28E-13 J.52E-14 3.08L-14 2.97E-05 4. 77E-03 2.56E+00
t1-235 232,360,278 8. 14E-15 2.24E-15 1.96L~13 1 .89E-06 8.75E-M 1.361-01
t-238 232,360,278 1.02E-15 2.81E-16 2.46L-16 237807 7.08E-01 1 70802
Totat: 1.78E+00
Stack 185 Bldg. 131 100.64 m¥min 1.68 mYsec
Tc-99 26,375,229 4.40L-14 341E-14 S.15F-14 [.161:-06 0 87105 4. 89E-05
Th-230 20,375,229 -4.28E-20 6.60E-19 1.46F-18 -L13E-12 -5.58E-11 -2 14E-06
Th-231 26,375,229 S.62E-16 4.35E-16 6.58F-10 1. 48E-08 2.78L-14 6.24FE-08
15-234 26,375,229 -0.55E-16 1.48E-14 326F-14 -2.52E-08 -4.031-06 -1.91E-02
t)-238 20,375,229 -1.00E-17 2.48E-16 S4RE-16 -3 23F-10 -E90E-04 -2.67E-04
1-238 26,375,322 -1.858-20 2.85E-19 6.31E-19 -4.87L-13 -1.45E-06 -3.08E-07
Total: -1.93FK-82
Stack 327 Bidg. 330 168.97 mYmin 2.82 m¥sec
Te-99 43,950,252 FIBE-13 4. 16514 ST2E-14 5.18E-06 3.07E-(4 F3TE-04
Th-230 43,950,252 1.62E-18 1.O4F-18 1.56E-18 T R2E-1 3.52E-09 80E-05
Th-231 43,950,252 1S1E-1S 531E-16 T3E-10 6.62E-08 124513 1.67E-07
U-234 43,950,252 362E-14 2.32E-14 3 49E-14 1 59E-06 2.551-04 7.23F-0)
1-235 43,950,252 607E-16 3.90E-16 5.85L-16 2.07E-08 1.24E-02 1.O1E-02
U-238 43,930,252 C6.99E-19 J49FR-19 6.745-19 307L-11 9.17E-05 1 L7E-05
Total: 7.34E-01
Stack 376 Bidg. 301 111.60 m™hnin 1.86 mY¥sec
Te-v9 9,320,557 369E-14 3A4SF-14 S.40E-14 3.441-07 2.04E-05 4 10E-05
1h-230 9,320,557 275F-19 7.00F-19 1.39E-18 2.50L-12 [.27E-10 1.38E-05
Th-231 9,320,557 4.71F-16 4.40F-16 6.97E-16 4.39E-09 8.25E-15 5.23E-08
L2234 9,320,557 G.15E-15 1.56E-{4 310E-14 273108 9. 18E-06 1.23E-01
L-235 9,320,557 1.O3E-16 2.62F-16 520kE-16 9.62L-10 4.45E-04 1.72E-03
LI-238 9,320,557 1.IVE-19 3.02E-19 5.99E-19 TATE-12 3.31E-06 1.YUBE-06
Tutal: 1.25E-01
Staek 421 Bldg. 100 23.22 m¥min 0.39 mYsec
Tc-99 6,085.450 L7SE-13 S41E-14 T2L-14 1OTE-06 6.30E-05 1 95E-04
Th-230 6,085,450 2.81E-18 1.40L-18 1.98E-18 PAIE-T §.46E-10 140804
Th-231 0,085,450 2.24E-15 69k-16 9.21E-16 I 36E-08 2.56F-14 2. 48E-07
U-234 6,085,450 6.27F-14 3.028-14 $42E-14 3 82E-07 6. 12F-03 1 25E+00
U235 6,085,450 1.OSE-15 S.24F-1o T741L-16 6.41L-09 2.97E-03 1 76E-02

ECY  Effuerd Conceriraton Vaiua from 10-CFR-20, Appandix B, Fraction of ECV at the siack rs prviged 10f reference only  Conconrations # of-sie ocaboeds are
sQreficardly tess than those repaned nere {a stack) cue fo the staosuhenc dispersion thak oecurs before e eiffuent Exa5 Mg Sy
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Radioactivity in Effluent Air
January 1, 2008 to June 30, 2008

Total Activity Error Quantity Quantity Fraction
Volume Councentration Estimate LLD Released Released of .
Location () (1Ciml) (pCi/mly (BCismi) (CH) @) ECV
Stack 421 Bidg. 100 23.22 m¥min 0.39 m¥sec
U-238 6,085,450 1. 21F-18 0.04F-19 8.54E-19 TaYE-12 2.201--05 202F-05
Total: 1.27E+00
Stack 424 Bldg. 100 23.08 mYmin 0.38 m¥sec
Te-99 6,048,343 5.88E-14 1.59F-14 S07E-14 3.55L:-07 2.10k-05 6 53E-05
Th-230 6,048,343 695120 6.89E-19 P A4E-18 4 208E-13 2081411 3.48L-06
h-231 6,048,343 7.50L-16 4.58L-16 64716 4.54E-09 8.33E-15 8.33E-08
1)-234 6,048,343 1.5SE-15 1.54E-14 JITE-14 9.39E-09 1.51E-06 3 HIE-02
ti-233 6,048,343 2.61E-17 2.58E-16 5.38L.16 1.S8E-10 7.30E-05 4.34F-04
1J-238 0,048,343 3.00E-20 YY8E-19 0. 20E-19 182113 5.42E-07 5.00F-07
Totak: 316E-02
Stack 501 Bidg. 510 61,00 m¥min 1.02 m¥see
Tc-99 15,987,435 3.98E-14 1.84F-14 2.42F-14 6.36E-07 3.76L-05 4.42E-05
Th-228 15,987,435 1.256-15 1.52E-15 2.51E-15 2.00E-08 244E-11 6.26E-02
Th-230 15,987,435 141E-15 1.71F-15 Z.82F-15 2.250-08 LiTE-06 7.04E-02
The-232 15,987,435 F.31LE-15 1.60E-15 2.64E-13 210F-08 1.93L-01 3.29E-01
U-234 15,987,435 4.28E-15 5.20k-135 8.58E-15 0.84E-08 1.108-05 R.55E-02
U235 15,087,435 T99E-16 9T1E-16 1.60k-15 1.28F-08 591E-03 1.33E-02
1J-238 15,987,435 1396415 1.69C-15 27815 2.22F-08 0.62FE-02 231E-02
Total: S.84E-01
Stack 502 GCR 210,82 m¥min 351 m¥sec
Te-99 55,251,675 2.07E~14 1.59E-14 242E-14 1.14L-06 6.76E-05 2.30E-05
Th-228 55.251,675 -2.4413-17 FATE-1S 252818 -1.3SE-09 -1.64E-12 -1.22E-03
Th-230 55,251,675 -2.74E-17 1.258-15 2.84E-15 ~LSTE-09 -7.50E-08 -1.37E-03
Th-232 55,251,075 -2.56E-17 LETE-15 2.65E-13 -1 41E-09 -1 30E-02 -6.40L-03
t-234 55,251,675 -8.33E-17 3.80L-15 8.62L-15 -4, 60E-09 -71.37E-07 -1.67E-03
11235 55,251,675 <1.56E-17° T10E-16 1.61E-15 -8.59E-10 -3.98E-04 -2.59E-04
1J-238 55,251,675 -270E-17 1.23E-15 2 80F-15 -1 49E-09 -4 45E-03 -4.50L-04
Total: -1L.13E-02
Stack 503 EPB 5.99 m¥min 0.10 mYsec
Te-99 1,570,620 3.66FE-14 1.80E-14 242E-14 5.76E-08 34106 4.07E-05
Th-228 ,570,620 2.53E-16 123618 2.53E-15 39BE-10 48611 1.276-02
Th-230 1,570,620 2.85E-16 J38E-15 2.84F-15 4.48E-10 2.22E-08 t43E-02
Th-232 1,570,620 2.66E-10 129F-18 2.65E-15 4 18E-10 3.83LE.03 6.65E-02
U-234 1,570,620 8.66E-16 4 [9F-13 8.63F-15 1.36E-09 2 I8E-07 1.73E-02
1-235 1,570,620 1.62E-16 1.82E-10 P61E-15 2.54E-10 1. 18E-04 2.70E-03
11238 1,570,620 2.81F-16 1.36E-15 2 80E-15 4.41E-10 1.32E-03 4 68E-03
Total: 1.18E-01
Stack 573 Bldg 306-W 73.09 m¥Ymin 1.22 m¥%sec
Te-99 19,154,324 4.07¢-14 J3LE-14 SO7E-14 7.79E-07 4.61E-05 4.52E-05

1
ECV  EHuent Concentraton Vane from 1G-CFR-70, A

significantly sess than Wiose repored Fere (al stack) due to the AMOSPIEAC diS08rS100 it 0Cows befnde the eiluer exns the sie
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Radioactivity in Effluent Air
January 1, 2008 to June 30, 2008

Total Activity Error Quantity Quantity Fraction
Volume Councentration Estimate LLD Reifcased Released of .
Location (m*) wCi/ml) pCirmi) (nCi/mi) [(8)) ) ECY

Stack 573 Ridg 306-W 73.09 m¥min £22 m¥sec
Th-230 19,154,324 3 R2L-20 6.488-19 [ 43E-138 -9.24E-13 -4 57611 -2 4101-06
Th-231 19,154,324 5.19E-106 4.23E-16 6.47E-16 994E-09 1 87L-14 S.77L-08
234 19,154,324 -1LORE-13 1.45E-14 3.20E-14 -2.06L-08 -3.31E-06 -2.05F-02
1J-235 19,154,324 -LBIE-17 243F-16 5.38E-16 -3.46E-10 -1 60E-04 SO01E-04
-238 19,154,324 -2.08E-20 2 80F-19 0.19E-19 <3993 -119E-06 -3 A47E-07
Total: -2.18F-02

Stack 600 Bldg. 11¢ 292.14 m¥min 4.87 m¥sec
Te-99 76,565,346 113E-13 2.94F-14 341E-14 2.40E-05 1.42E-03 3 48F-04
Th-230 76,565,346 1.59E-18 G.08E-19 8.885-19 1.220-10 6.03E-09 7.95E-03
Th-231 76,565,346 4.00F-15 T3E-16 4,36F-16 3.06E-07 5.75E-13 4 44E-07
1-234 76,505,346 355614 1.3GE-14 L 98E-14 2.12E-06 4.36E-04 7 10E-01
U-235 76,565,346 5.668-16 2.28F-16 3.33F-16 4.56E-08 2.11E-02 9.94E-03
1-238 76,565,346 6.86F-10 2.63F-19 3 83E-19 5.26E-t1 L37E-04  1.14E-05
Total: 7.21E-01

Stack 615 Bidg. 306-W 32.00 m¥min 0.53 mYsec
Te-99 8,386,046 4.04E-14 334E-14 S12E-14 3.38E-07 2 0DE-05 4.48E-05
Th-230 8,386,046 3.06E-20 6.80F-19 1.45E-18 2.57E-13 127611 1.53E-06
Th-231 8,386,046 S 15616 4.26E-16 6.54E-16 4.32E-09 8.12L-15 5 72L-08
1J-234 8,386,046 6.84L-16 1.521-14 323614 5.73E-09 9.19E-07 I 37E-02
[J-235 8,386,046 P15E-17 2.558-16 5.42(-16 9.63EF-11 4.46E-05 1.91E-04
17-238 8,386,046 132820 2.94F-19 6.24E-19 LLITE-13 3.31E-07 2. 20E-07
Total: 1.39E-02

Stack 646 Blidg. 110 52.67 m¥Ymin 0.88 msce
Te-99 13,803,581 S.O8E.4 4 23014 G33E-14 7.83E-07 4.64E-05 6.31E-05
Th-230 11LB03.581 -1.93E-20 B.24F-19 1.79E-18 -2.66E-13 SL32E-11 -9.65E-07
Th-231 13,803,581 7.25E-16 5.40E-10 8.08E-16 1LUOE-O8 | 88E-14 8.05L-08
Li-234 13,803,581 -4 31LE-16 LR4L-14 4.01LE-14 -5.95E-09 -9.53E-07 -8.62F-03
U-235 13,803,581 -1.23E-18 3.096-16 6.72E-16 -9.99E-11 -4.62E-05 -1.21F-04
1j-238 13,803,581 -8.33F-21 3.56E-16 7.74F-19 -1L15E-13 -3.43E-07 -1 39E.07
Total: -8.68E-03

Stack 649 Bldg. 330 21.28 m¥Ymin 0.35 mY¥sec
Te-99 5,078,684 6.97E-14 2.33E-14 JALE-14 3.54E-07 2.10E-05 775805
Th-230 5,078,684 LLOSE-19 4.18F-19 8.97E-19 5.34E-13 2.65L-11 5.26L-06
Th-231 5.078,084 893C-16 2.98L-16 4.37C-16 4 5409 8.53E-15 9.92E-08
U-234 5,078,684 2.35F-15 9.35E-15 2.00E-14 1.19E-08 1.91L-06 4.70E-02
U-235 5,078,684 3.96E-17 1.57C-16 3.37E-16 2.01L-10 9.30E-05 6.60E-04
LI-238 5078,684 4.54E-20 1.81E-19 3.87E-19 2.31E-13 6.89E-07 7.57E-07
Total: $.78E-02

1
ECV Effluerd Concertramtnn Vaiise frum 10-CFR-20. Appenaix B Fract
sgnficanty less than mose reposted tere {3t stiack) duo © the atmos
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Radioactivity in Effluent Air
January 1, 2008 to June 30, 2008

Total Activity Error Quantity Quantity Fraction
Volume Concentration Estinmute LELD Released Released of ,
Location mn’) (pCi/mly (pCi/mby (uCifinl) (Ch) (2 ECY

Stack 701 Bidg. 307 157.99 m¥min 2.63 m7¥sec
Te-99 31,405,768 4.86E-14 344F-14 50714 2.01F-06 110804 5 40F-05
Th-230 41,405,768 21.54E-19 7.41E-19 14418 LOSE-H] S2E-10 1.27E-05
Th-234 41,405,768 021516 4.39E-10 6.47L-16 2.57R-08 48314 6 YOF-0Y8
U-234 41,405,768 S.O8L-15 1.65FE-14 321814 J35E-07 37TR-05 I i4E-0}
U-235 41,405,768 9.538-17 2.78E-16 5.38L-16 3.95E-09 L 831:-03 1.59E-03
1J-238 41,405,768 LI0E-19 3.20E-19 G.20E-19 4.54F-12 1.361-05 1.83F-00
Totaf: 1. 15E-01

Stack 702 Bldg. 307 157.03 m¥min 2.62 m¥sec
Te-99 41,154,342 391E-14 3.29E-14 S5.07E-14 1.61E-06 9.538-05 4 35E-05
Th-230 41,154,342 -1.99E-20 6.57E-19 b A44E-18 -8.21FE-13 -4.06E-11 -9.97F-07
Th-231 41,154,342 S.O0E-16 420E-10 6.47E-16 2.06F-08 3.87k-14 5.55E-08
U-234 41,154,342 ~4140L-16 1.47E-14 3.21E-14 -1.83E-08 -2.94E-06 - 9TE-03
U-235 41,154,342 -7.48E-18 2.46F-16 5.38E-16 -3.08E-10 -1436-04 -1.25E-04
U-238 41,154,342 -8.61E-21 2.84F-19 6.20E-19 -3.54F-13 -1O6E-06 -1 44E-07
Total: -8.99E-03

Stack 703 Exhaust Room Air 771.2% mYmin 12.85 m¥sec
Te-99 202,144,826 3.60tE-14 299E-14 4 60E-14 7.27E-06 4.30E-04 4.00E-05
{h-228 202,140,826 1.10E-16 9.39E-16 1.96E-15 2.23E-08 2 72E-11 551803
Th-230 202,140,826 9.36E-17 7.97E-16 1.67E-15 1.B9F-08 9.30E-07 4.68E-03
Th-232 202,140,826 1.04E-16 8.881:-16 1.86E-15 2EE-08 1.93L-01 261E-02
J-234 202,140 820 P 128418 9.54E-15 L.99E-14 2 26E-07 3.63E-05 2.24E-02
LJ.235 202,140,826 1 54L-16 P31E-15 2.74E-15 3. HE-O8 1.44F-02 257803
(J-238 202,140,826 5.96k-17 5.0BLE-16 1.06F-15 1 20E-08 3.59E-02 0.931:-04
Total: 6.22E-02

Stack 704 Process Exhaust (H2) 70.57 m¥min 1.18 mYsec
Te-99 18,493,830 4. 15E-14 3.36E-14 5.14E-14 7.68E-07 4.556-05 $.62E-05
Th-228 18,493,830 4.30F-17 FO3E-13 219E-15 7T.96E-10 9.72E-13 2ISE-03
Th-230 18,493,830 3.66F-17 8.74E-16 1.86E-15 6.76E-10 3 35E-08 1.83E-03
Th-232 18,493,830 4.07E-17 9.73E-16 2.07E-15 7.53E-10 6.91F-03 1 2E-02
U-234 18,493,830 4.38L-16 1.05E-14 2.23E-14 8 09E-09 1.30L-06 8.75E-03
U-235 18,493,830 6.028-17 1 44E-15 3.06E-15 1.11E-09 5.15F-04 1.00E-03
U-23%8 18,493,830 23317 3.56E-16 L. 18E-15 4.31E-10 1.20E-03 1.88F-04
Total: 244802

Stack 773 Bidg. 440 202.47 mYmin 3.37 m¥sec
Tc-99 26,531,076 2.82E-13 6.64E-14 6.27E-14 7.49E-06 4.43R-04 J14LE-04
Th-228 26,531,076 1.I6E-15 270E-15 5.05E-15 3.081:-08 3.77E-11 5.81E-02
Th-230 26,531,070 131E-15 3.04E-15 5.68E-15 3.47E-08 1.72E-06 6.5415-02
Th-232 26,531,070 1.22F-15 2.83L-15 5.30E-15 3.24E-08 2.97E-01 3.0SE-01
1)-234 26,531,074 397E-15 9.22E-15 L 72E-14 1.05E-07 L.69E-05 7.94FE-02

"BV Eifuert Concentraton Ve from TO-CFR-20. Apperiix B. Fraction: of ECV at the stack Is proviged for reference ony. ¢ 2t of-se b are

sigruficaidly kess 1han those reponted hee (3t $1acky due 1o the JMospben: dispersan that oeours efore the effuent cxns the sile,
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Radioactivity in Effluent Air
January 1, 2008 to June 30, 2008

Total Activity Error Quantity Quantity Fraction
Volume Concentration Estimate LLD Released Released of ,
Location (m*) (uCiml) @ Cifml) (1 Ci/miy (Ci) ® ECV
Stack 773 Bidg. 440 202.47 m¥min 3.37 m¥sec
1)-233 26,531,076 T42E-16 1.72E-15 32215 1.9TE-08 912003 1.24E-02
1}-238 206,331,076 1.29E-15 2.99E-15 5.59E-15 JA2L-08 102801 2A5E.02
Total: 5.42F-01

t
ECV' Efftuect Concentraton Vahw from 10-CFR-20, Appendm B Fraction of ECY 8t the stack is proviged for teference only  Concenteations @ of-site Kocstions are
Ssprufcantly kess than those feported here (H SLack) oue to the atmosphenc dispersioa 1hat oocurs before ihe eMuent Bxas 1he sre
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Report of Potential Gaseous Effluent Dose to the Maximally Exposed Offsite Individual and on
the Maximum Radionuclide Concentrations for the Period: January through June 2008

Introduction

During this biannual period, NRC License SNM-124, Part 1, Section 5.1.1.3 required NFS to assess the
total effective dose cquivalent (TEDE) to the maximally cxposed offsite rceeptor and the maximum
radioactive air concentrations at the site boundary, attributable to NFS® air cffluents.  The required
biannual asscssment has been completed and the details of the assessment are provided in the subsequent
sections.

Summary of Methods

In accordance with SNM-124, Section 5.1.1.4 and internal procedure NFS-HS-A-27, the U.S. Department
of Encrgy’s CAP$8-PC computer program was used to estimate off-sitc doses and activity concentrations
for gaseous cffluents. NFS operated nineteen (19) radiological stacks during the 1% half of 2008. Based
on effluent types and stack physical characteristics, releases from these stacks were grouped into
effective stacks for modeling purposes. To accommodale the co-location himitation of the model, the
effective stacks were taken to be at the approximate center of the plant site. The distance to the site
boundary (nearcst model receptor distance) was conservatively taken to be 150 meters for all sectors.
Metcorological data werc based on f{ive-year average wind speed and direction frequencics as presented
in NFS’ 1996 Environmental Report. Atmospheric stability class D (neutral atmosphere) was used for all
relcases (default value recommended by the U.S. Environmental Protection Agency in “User’s Guide for
COMPLY™). The most conservative inhalation class was assumed for each radionuchide rcleased. A
particle size (activity median acrodynamic diameter or AMAD) of 1.0 microns was assumed for
modeling purposes since no information on actual particle sizes exists.

Because CAP88-PC models relcases over an cntire year, the six-month source term (i.e., total curies of
cach radionuclide released over the period, given in Attachment B) was annualized (i.e., transformed into
a 12-month release) so that airborne activity concentrations would not be under-estimated during the
rclease period.

Summary of Results

Doses are rcported in table | below and are derived from the CAP88-PC “*Synopsis Report”. These doses
are at the location of the maximally exposed (off-site) individual (MEI). The rcsults include an
adjustment (using the normalization factor mentioned above) to convert the “annualized” doses back to
those doses that were actually received in the six-month release period. Activity concentrations reported
in table 2 come directly from the CAP88-PC “Concentration Tables” report; no adjustiments are necded
for these concentrations. The CAP&8-PC output reports are available for review at NFS.

Table | summarizes the six-month dose to a hypothetical individual at the MEI location, which was
determined to be approximately 500 meters North Northeast from the center of the plant site. The TEDE
to the MEI was estimated to be 1.3E-03 mrem for gaseous effluents released during the 1% half of 2008.
The highest organ committed dose cquivalent (CDE) to the MEI was estimated to be 2.1E-03 mrem to the
spleen. These MEI doses are well bclow SNM-124 license action levels and applicable regulatory
limits/ ALARA constraints.
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Table 2. Maximum Predicted Airborne Concentrations at or Beyond the Site Boundary

Maximum Predicted Airborne Concentrations at
or Beyond the Site Boundary

Maximum Concentration 10 CFR 20, App. B, | Ratio of Muximum

Nuclide Conecentration Location Table 2, Cobl 1 Vulue{ Concentration to

(pCi/ml) Sector Dist. (m) (HC¥mly 10 CFR 20 Vatue
e 2.7E-17 NNE H00 9 E-10 3.0E-08
oy 4.2E-20 NNF 100 2.E-14 2.1E-06
=0T 4.3E-20 NN 350 2.E-14 2.2E-06
P'Th 2.3E-19 NNE 350 9.E-09 2.6E-11
T 4.0E-20 NNE 350 4.E-15 1.0E-05
iy 5.4E-18 NN 550 5.E-14 1.1E-04
By 2.8E-19 NNE 550 6.E-14 4,7E-06
2y 54E-20 NNE 500 6.E-14 9.0E-07
L Sum of Fractions:| 1.3E-04
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Table 1, Organ Doses and Total Effective Dose Equivalent at the MEI Location

Organ Committed Dose Equivalent
(mrem per I half of 2008)

Adrenals 2.7E-05

Bone Surface 5 .4E-05

Breasts 2.0E-04

Stomach Wall 2.7E-05

Upper Large Intestine Wall 2.9E-05

Kidneys 2.7E-05

Lungs 1.2E-03

Ovaries 1.1E-04

Red Bone Marrow 7.5E-04

Splcen 2.1E-03

Thymus 4.2E-05

Uterus 4.0E-05

Bladder Wall 3.7E-04

Brain ' 2.9E-05

Esophugus 2.8E-05

Small Intestine Wall 2.7LE-05

Lower Large Intestine Wall 3.5B-05

Liver 3.5E-05

Muscle 2.7E-05

Pancreas 3.0E-03

Skin 2.7E-05

Testes 5.6E-04

Thyroid 2.7E-05

Total Effective Bose Equivalent 1.3E-03 mrem

Location of MEIL 500 meters North Northeast

Table 2 summarizes the maximum radioactive air concentrations at or beyond the site boundary, as
determined by CAP88-PC, for the radionuclides relcased. The total sum of fractions was estimated to be
I.3E-04 and indicates that exposures to offsite public from gascous effluents were much less than 1% of
the 10 CFR 20, Appendix B, Table 2, Col. | valucs for all offsite receptors including the site boundary.
It is noted that the location of the maximum airborne concentration for a given radionuclide does not
necessarily correspond to the MEI location. This is due primarily to the fact that the maximum
concentrations for individual nuclides can vary due to large differences in values input into the dispersion
model for each of the effective stacks—such inputs include stack height, stack diameter, flow rate, and
total radionuclide activitics released per stack. Another reason for the disparity is the fact that the MEI
dosc includes both inhalation and ingestion pathways,



