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February 22, 2010

Director

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

ATTN: Document Control Desk

Washington, DC 20555

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

Subject: Biannual Effluent Monitoring Report July through December 2009

Dear Sir:

In accordance with the requirements set forth in 10 CFR, Part 70.59, Nuclear Fuel Services, Inc.
(NFS) submits the attached reports. Attachment A reports the Radioactivity in Effluent Liquid
for the period July through December 2009. Attachment B reports the Radioactivity in Effluent
Air for the period July through December 2009. Attachment C summarizes an evaluation of the
dose and air activity concentrations for the maximally exposed offsite individual due to gaseous
effluents, during the period July through December 2009.

If you or your staff have any questions, require additional information, or wish to discuss this,
please contact me or Mr. Robert Holley, Environmental Safety Manager, at (423) 743-1777.
Please reference our unique document identification number (21G-10-0030) in any '
correspondence concerning this letter.

Sincerely,

NUCLEAR FUEL SERVICES, INC.

Y

David C. Ward
Interim Director of Safety and Regulatory

CJB/pj
Attachments

nuclear fuel services, inc., a subsidiary of The Babcock & Wilcox Cornpany



XC:

Regional Administrator

U.S. Nuclear Regulatory Commission
Region II, Atlanta Federal Center -
61 Forsyth Street, SW, Suite 23T85
Atlanta, GA 30303

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

61 Forsyth Street, SW

Suite 23T85

Atlanta, GA 30303

Mr. Kevin Ramsey, Project Manager

Fuel Manufacturing Branch

Fuel Facility Licensing Directorate

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

Mr. Galen Smith
Senior Resident Inspector
U.S. Nuclear Regulatory Commission

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

95 Glastonbury Boulevard

Glastonbury, CT 06033

21G-10-0030
GOV-01-55
ACF-10-0048
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Attachment A
To Letter Dated February 22, 2010
D. C. Ward to Director, NMSS (NRC)

Report of Radioactivity in Effluent Liquid for the Period
July - December 2009

(Two Pages to Follow)



%

. Radioactivity in Effluent Liquid
. - July 1,2009 to December 31, 2009 .

5

e

- Tétal . A‘:ctivit'y Error ' < ,;‘Qilan"t'it'y“fi .- Quantity - Fraction
Lo o, Volumié: ‘Coiicentration  Estimate , LLD ° _Released Released o
o Leeation, 0 ot M it @CimD o @Ciml)  Cimb) €)@ ECV
. BLEUSewer = .~ . 5 : ' I ' -
C-Pu238 . . 2,790,714 574E-11- . 121E-10  273E-10 1.60E-07 9.37E-09 287E-04
Lopu230n40 i 27907147 123E-11 122E-10  3.01E-10  3.39E-08  545E-07 6.08E-05
Te:99 - 0 Lo 2790714 -L14E-08  2.77E-08  493E08  3.18E05  -1.88E-03 -1.90E-05 _
CTh23g 27907147 -127E-ll . 169E-10 4.06E-10 - -354E08  -4.33E-11 -6.35E-06
Th330~ .7 2,790,714 . . 1.02E-10 - . 144E-10 . 2.51E-10 2.86E-07 . 1.42E-05 1.02E-04
CoTh23Z- -0 2,790,714 < 223E11 1.07E-10 208E-10 ~ 621E-08 . 5.70E-01 7.42E-05
U2 ;2,7"9‘(5,7'14- 957E-11° ' 2.00E-10 4.53E-10 267B-07 ~ 1.25E-08 1.59E-04
HU233/234 000,714 TI9REAI0T ¢ 370E-10 3.63E-10  223E-06 . 3.57E-04 2.66E-04
U235/236 . 2,790,714 2 o SS3EILL, . 1S4E-10. 3.08E-10 - 1S4E-07 ' 7.1SE-02 1.84E-05
TUE3R v o 03790714 v 130B10 1.97B-10 333E-10 | (364E07 | LOSE+00 435E-05
Lol S e TRl T Total o 9.87E-04

o on Sewer® S e A . . T B
B 115 X s RN T R I.33B-10  259E-10 . 1.96E-06 . 1.1SB-07 3.14E-04
PU230/240 313313 448EA LI9E-10  282E-10  140E-06 . 2.25B-05 2.24B-04
S Tei99 - 318337134 1. 977E-10 2.78E-08 487E-08,  -3.0SE-05  -1'81E:03 -1.63E-06
Th228 0 312337130 S97EA2 | L73E-10 428E-10 -187E:07  -228E10 2.99E-06
“The23o -0 12337130, 0 328EG0 . 2.87E-10 401E-10 . 1.02E-05'  S.07E-04 3.28E-04
Th32° o p3L33713 5 22521 126E-10 3.0SE-10 . 7.86E-07.  -7.21E+00 -8.39E-05 .
U232, 7. 31233713 TB0fEA1. 258E-10  457E-10 939507  -439E-08  -5.01E-05
w23y23a’ 312337187 C6I6E08  322B-09  S.3E-0 . 192803 - 308EW01I . 2.05E02
UL US3S/236 - e. 3U233703: 0. 224E:09 0 -680B-10°  4.95B-10 ©  6.98E-05 . 3.23E+01 7.455:04
Coulg T TEIATIsY. U 250800 U BOTE-0 T 4S4E-l0 | 781ED0S 0 .233E+02 8.34E:04
B RV AP : L Total: | 2.28E-02

JWWTF e T e . :
.4'_Am-2'4-1~ L 3316450 671E-12 1.10E-10 1.95E-10 223E08. - 6.50E-09 3.36E-04
SOV iesr37L L 33200645 T (188E-10 119E-09  1.86E-09  -6.26E-07  -7.19E-09 -1.88E-04
L iNe22 332,645 . '-341E-10 - 1.03E-09 1.61E09  -1.13B-06  -1.82E-10 -5.68E-05

e TNp237 DN 330685 0 23sE10 126410 293E-10  7.80B-08 . LIIE-04  1.17E-03
CLoePb212 G T U3321,645. L -6S8E-10 3.5E-09  3.35E-09  -2.19E-06 -1.58E-12 -3.29E-04
VIOPGd38 T T U3ane4s Cn ] USeSEIl 133810 3.06E-10. 188607 . 1.10B-08 2.82E-03
(PU239/240 .70 3321645:" 0 9.64E12 T 140E-10  328E-10 3.J0E-08 . S.ASE07  4.82E-04

CPuAl . o 33216450 7 132E-09 8.49E-09 147E-08  437E06 .  424E08  132E-03
CRa224 . 3321645 . LME08  263B09  GIIE-09. - 37905 . 2.38E-10 5.70B-02
Te-99 - . 03321685 -144E-09 381E-08  6.68E-08  -477B-06  -282E-04 ~  -239E-05
CiTh228 T 3321645 2292E-12 1.87E-10 463E-10  -9.70E-09  -1.18E-11 " 1.46E-05

- Th=230" 3321645 312B-11 1.72E-10 392E-10 . 1.04E07 . 513E-06  3.12E-04

S Th231 . 3321,645 . -2.50E-08 4.85E-08 5.52B-08  -831E05  -1.56E-10 -5.00E-04

. Th232 .0 3,321,645 -5.72E-12 101E-10  239E-10  -1.90E-08 . -1.74E-01 -1.91B-04
VU232 Fo0 3321645 .7 162E-11 1.84E-10  S09E-10  540E-08  2.52E-09 2.71E-04

cool UD33234 T 3,321,645 - 7.93E-08 4.33E-09 4.37E-10 2.63E-04 422E-02 2.64E-01

'+ ECV: Effluent Concentration Valle from 10-CFR-20, Appendix B.

i
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Radioactivity in Effluent Liquid

July 1,:2009 to December 31, 2009

NFS - EDMS

Total ‘Activity Error Quanﬁty Quantity Fraction
" Volume Concentration  Estimate LLD Released  Released of |
Lodation . (), . (nCifmly (rCi/mil) (uCi/ml) (i ) ECV
" "WWTF v VI : :
U-235/236 . 3,321,645 4.62E-09 1.06E-09 321E-10 1.53E-05 7.10E+00 1.54E-02
© U-238 3,321,645 . 1.19E-09 5.38E-10 3.43E-10 3.94E-06 L.18E+01 3.95E-03
o o S ' : Total: 3.46E-01
C
! ECV: Efﬂueniléonceh\r%tion \;alutal‘;mm 10-C'F,R-20, /.\ppe‘ndvix B.
' Printed: 02/18/2010 Page 2 of 2
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Attachment B
To Letter Dated February 22, 2010
* D. C. Ward to Director, NMSS (NRC)

Report of Radioactivity in Effluent Air for the Period
July - December 2009

(Five Pages to Follow)



‘Radioactivity in Effluent Air

* July 1, 2009 to December 31,2009

i Error . ’ Quantity ° ' Quantity , Fraction
RSN 'Cpﬁé';entﬂ'rlat‘io"ii " Estimate ' LLb 3 " Released "Released . of .
. Location . . (m) , (UCi/ml) . _(@Ciml - @Ci/ml) (Ciy ® ‘ECV
. Main Stackdle - - - <4 A115.63 m¥min - 18.59 mYsec o -
99" 293,596,308 "8.12B-14 3.66E-14 4.64E-14  2.40E-05 1.42E-03 9.02E-05
© 'Th-228 T 295,596,598 © 150E-16 7.31E:17 9.10E-17 443508 5.41E-11 7.50E-03
LT THR230 - 295,596,508 '8.00E-17 3.90E-17 4.85E-17 . 2.37E-08 1.17E-06 4.00E-03
OTh232 - 295,596,598 « © 5.00E-17 2.44E-17 3.03E-17° 1.48E-08 .~ 136E-01 1.25E-02
Tt U3 295,596,508 . 4164E-14 2.26E-14 2.81E- 14 3 1.37B-05 . 2.20E-03 9.28E-01
uass 295,596,598 " 2.95E-15 . 144E-15 179E-15 “872E07°  4.04E-01 4.92E-02
U-’238‘. 295, 596598 . 370E-l6,  180E16 224E-16° | 1.09E07° °  327E-01 6.17E-03
e SR e ‘ " Total: 1.01E+00
S Stack 185 Bidg, 131 103, 47 ni¥min 172 2 msec - : ,
RS U B 527 414,835 .. “ 85E 14 3.27E:14 474E-14 ' 133E-06 7.88E-05 5.39E-05
o230 - 27,414 535 " 6.50E-20 - 6.52B-19 1.38E-18 1.78E-12 8.83E-11 3.25E-06
" Tha3lt T 27414, 535 ©'6.20E-16 (4.18E-16 6.06E-16 1.70E-08 3.19E-14 6.89E-08
LU34L 27,414,585 T 1 45EA5 1.46E-14 " 3.09E-14 3.98E-08 ~  6.38E-06 2.91E02
U uass RIS 244E-17 2.44E-16 SI8E-16 - - 6.69E-10 3.10E-04 4.06E-04
T U8 Y v 27414535 L, s 281E20 2.81E-19 597E-19° . 770E-13 | 2.30E-06 4.68E-07
o f' T : S " Total:  2.95E-02
0. 03 ms/mm 0 00 m3/sec S : .
ERY 6iE15" - j'944i~: 16 - 131E:15 f" 6.84E- 12' . 200E-12  8.07E-02
© 327816 " 1.91E-16 2B6E-16; " 1.39E: 12" "80B-14 - 1.63E-02
' T 273E-15 1.60E-15 220B15 U LT6E-I1 1.86E-10 1.37E-01
 961E-16 5.62E-16 7.83E-16 407E-12 L7911 4.80E-02
- 205E14°  6.19E-15 757E-1S  8.68E-11. - 8.43E-I3 2.56E-02
S o ‘ Total: 3.07E-01
) : " 197.71 m¥min 3.30 in¥sec
< $2,144/930° 7 7 131E13. 3.82E-14 4.90E-14 6.8SE-06  4.05E-04 1.46B-04
‘ 52,144,920 .0 - -3 91E-18 1.18E-18 1.38E-18,  2.04B-10 1.01E-08 1.95E-04
- T - 3144 920"” . L6BE-IS 488E-16 . G26E-16  'BT4E08 ' L.64E-13 1.86E-07
| U-234 o 52144920 8TT3E-14 263E-14°  ° 3.09B-14 - - 4.55E-06 ' . 7.29E-04 1.75E+00
" U235 UOSI44920 0 1 14GES - 441E-16 SI8E16 . - 764508 ¢ . 354E-02 244E-02
U-238 Y s21ad920. © 1.69E:18 ' 5.08E-19 596E-19 - 880E-11-.  2.63E-04 2.81E-05
A ' o Total:  1.77E+00
N Stack 421 Bidg: 000 - 2055 m¥min 034 m¥sec
Lol L9 5436803 - 357E-13 6.27E-14 6.51E-14 - 194E06 ~  1.15E-04 3.97E-04
Co T The230 15,436,893 - 1.63E-17 2.47E-18 1.845-18 8.84E-11  4.38E-09 8.13E-04
YO TR231 5436;893 4.56E-15 8.01E-16 8.32E-16 |  248E-08 4.66E-14 5.06E-07
U234 ©5436,893 . 3.63E-13 5.52E-14 4.11E-14 "1.98E-06 3.17E-04 7.27E+00
U235 5,436,893~ " 6.10E-15 9.26E-16 6.90E-16 3.32E-08 153602 1.02E-01
U238 .« . 5436893 ° 7.02E-18 1.07E-18 7.94E-19 . 3.82E-11 1.14E-04 1.17E-04
‘ * S : ‘ o Total:  7.37E+00
e . - : ECV EfﬂuentCor;cemranonValuefrom'10-CFR 20, Appendan Fraction of ECVauhestack is provided forreferenceonly Concemrauons atoffsnte Iocanons are
"’ . significantly less than those reported heré (at stack) due to the atmospheric dispersion that occurs before the effluent exits the site. .
N }" "Priptﬁq:’02/04/20'}0 V NFS - EDMS Page 1 of 5




.. Total

Radioactivity in Effluent Air
July 1, 2009 to December 31, 2009

.1 Quahtity

18,136,548

ECV: Effluent Conc:zntration Value from 10-CFR-20, Appendix B. Fraction of ECV at the stack is provided for reference only. Concentrations at off-site locations are
significantly less than those reported Here (at stack) due to the atmospheric dispersion that occurs before the effliient exits the site.

Prinféd: 02/04/2010

NFS -

EDMS

D0 Activity Error. : Quantity Fraction

o N ‘ Vqlum‘e S Céné?ﬂtr:{tibn Esti‘mat_e ' LLD o Réleqsed . Réleased . o'f ,

Lecition G @)R - @CimD) . @Cim) . @Cim) . (€C) . @, ECV .
‘Stack 424 Bidg. 100 ST 37.35'mYmin 0.45 mYsec A
1¢-99 L 7206682 LT s 637E-14 3.40-14 4.58E-14 - 460E07. . 2.72E-05 7.08E-05

Th230 - 7219682 253EW9 T 6.76E-19 | 133EI8 . C182E-12 - - 9.01E-1I 1.26E-05
Th231 9219682 . 814E-d6 4.35E-16 584E-16  5.87E-09 1.10E-14 9.04E-08
U-234. 7,219,682 ' 5.63E-15 1.51E-14 2.97E-14 4.07E-08 - 6.51E-06 1.13E-01

© U235 7,219,682 . 945E-17 2.54E-16 4.98E-16 6.83E-10 -~ 3.16E-04 1.58E-03
U-238 7,219,682 - * . 1.09E-19 2.92E-19 5.74E-19 7.86E:13 2.35E-06 1.81E-06
Lo ' ‘ Total: 1.14E-01

“Stack 501 Bldg. 510 - _ 63.40 m¥min  1.06 mYsec o
Tc-99 16,707,544 " 371E-14 1.51E-14: - 1.74E-14 6.20‘1‘5-'()7'_ 3.67E-05 "4.13E-05

" Th-228 16,707,544 . - . 6:00E-16 1.51E-15 295E-15  “1.00E-08 1.22E-11 3.00E-02
Th-230 16,707,544 - 6:75E-16 1.69E-15 | 3.32E-15 - 1.13E-08 5.58E-07 3.37E-02
Th-232 16,707,544 . 6.30E-16 1.58E-15 3.10E-15 - 1.05E-08 9.65E-02 1.57E-01

U4 16,707,544 - 2.05E-15 - 5.15E-15 1.01E-14 3.42E-08 5.49E-06 4.10E-02
U235 16,707,544 : 3.83E-16 9.61E-16 1.89E-15 6.40E-09 . 2.96E-03 6.38E-03
U-238 16,707,544 '6.65E-16 1.67E-15 3.27E-15 1.11E-08 3.32E-02 1.11E-02
- . A Total: 2.80E-01

‘Stack 502 OCB o _.206.15 mYmin 3.44 m¥sec o
Te:09 54,026,919 145B-14 6.22E-15 732E-15 ~ 7.85E-07  4.65E-05 1.61E-05
‘Th-228 54026916 © - .215E117  5.87E-16 126E-15 " 1.I6E09 - 1.42E-12 1.08E-03
Th-230 54,026,919 - - ¢+ 214217 6.61E-16 142E-15 . 1.31E909 6.48E-08 1.21E-03

U TH232 54026919 226B-17 6.17E-16 132E-15 122B-09 . 1.12E-02 5.66E-03

‘U234 54026919, - 7.36E-17 . 2.01E-15 4.30E-15 3.98E-09 6.37E-07 ‘1.47E-03

. U235 54,026,919 1.38E-17 3.75E-16 8.04E-16 7.43E-10 3.44E-04 2.29E-04

. U-238 54026919, 2.39E-17 - 6.51E-16 1.40E-15 1.29E-09 3.85E-03 3.98E-04

‘ ' : o Total: 1.01E-02
Stick 503 EPB 597 m¥min 0.10 m%sec .

. Tc-99 1,565,890 2.78E-14 687E-15  5.88E-15 4.36E-08 2.58E-06 3.09E-05
Th-228 1,565,890°  1.26E-16 5.08E-16 1.04E-15 1.98E-10 241E-13 6.31E-03
TH-230 1,565:890 - . . 1.42E-16 5.71E-16 1.17E-15 222E-10 . 1.10E-08 7.10E-03

.. Th-232 - L1565,890. 1. 1:33E-16 5.33E-16 1.09E-15  2.08E-10 1.90E-03 331E-02

" U234 +11,565800 ...\ . 431E-16 1.74E-15 3.55E-15 - 6.76E-10" 1.08E-07 8.63E-03
U-235 1,565,890 - : "B.O6E-17 3.24E-16 6:63E-16  1.26E-i0 5.84E-05 1.34E-03 -

U238 . 1,565,890: 00 '1.40B-16 5.63E-16 LISE-15 - 2.19E-10. - .~ 6.54E-04 2.33E-03

g e T , ' ' ' S  Total:  5.89E-02

Stack 573 Bldg 306-W 68.45 mYmin 1.14 mY¥sec .
Tc-99 18,136,548 4.70E-14 3.17E-14 4.60E-14 " 8.53E-07 5.05E-05 5.23E-05
Th-230 18,136,548 -2.62E-20 6.04E-19 1.34E-18  -4.75E-13 -2.35E-11 -1.31E-06
“Th:231 18,136,548 6.00E-16 4.05E-16 5.88E-16 1.09E-08 2.05E-14 6.67E-08
. U-234 -5.85E-16 1.35E-14 2.99E-14 -1.06E-08 -1.70E-06 -117E-02

Page 2.of5




- Total

Radioactivity in Effluent Air |
-July 1,2009 to December 31, 2009

i f

‘ ~ Activity | Error , Quantity Quantity Fraction
. . ~,Volume Conce?tra‘tio‘n Estimate LLD Released Released of .
Location - ‘(@) = (Ci/ml) __(WCi/ml) _@Cimh, (€)@ “ECV
Stack 573.Bidg 306-w - | | _ 68.45 m¥min 114 m¥sec .. .
1U-235 18,136,548 . -9.82E-18 2.27E-16 5.03E-16 -1.78E-10 | -8:25E-05 -1.64E-04
U238 ~18,136,548 J1.13E-20 2.61E-19 “579E-19 - 2.05E-13 -6.12E-07  -1.89E-07
o ' ' S - Total:  -1.ISE-02
Stack 600 Bldg: 1107 . 390.64 mYmin  4.84 mYsec E ‘
Tc-99 77,067,302 1.05E-13 2.41E-14 3.10E-14 ~ B8.06E-06 4.77E-04 1.16E-04
Th-230 77,067,302 5.53E-19 4.68E-19 845SE-19°  4.26E-11 2.11E-09 2.77E-05
Th-231 77,067,302 1.33E-15 3.08E-16 3.95E-16 1.03E-07 1.93E-13 1.48E-07
U234 77,067,302 1.24E-14 1.04E-14 1.89E-14 9.53E-07 ~  1.53E-04_ 2.47E-01
L U235, L 77,067,302 2.08E-16 1.75E-16  307E-16°  © 1.60E-08 . 7.40E-03 - 3.46E-03
©ou23s 77,067,302 239E-19 2.02E-19 3.65B-19 - - 184E'11 . 5.50E-08 ' 3.98E-06
pen R bal ) - - Le oL Totali . 2.51E-01
.S'th'c"l'&“é'l's‘Blﬂg:."S()éW‘ s 3147 mYmin 0.52 m¥sec - . S o :
Te-99 3T 4 423E4 307E-14 © 453E-14  352B07 © 2.08E-05 4.69E-05
Th-230" 8337930 . -3.32B21 6.04E:19 1.32B-18 277E-14  -1.37B-12 -1.66E-07
Th-231 8,337,930 © $.39E-16 3.92E-16 581E-16° 4.50E-09 8.45E-15 5.99E-08
U-234 " 8,337,930 741E-17 1.35E-14 2.95E-14 - -6.18E-10° -9.91E-08 -1.48E-03
-U-235 8;337,930 -1.24E-18 2.26E-16 4.958-16 -1.04E-11 -4.80E-06 -2.07E-05
U-238 - 8,337,930 -1.43E-21 2.61E-19 570E-19 - -1.19E-14 T 357E-08 -2.39E-08
' T ‘ ) ‘ Total:  -1.46E-03
" - Stack 646 Bldg. 110 -~ = 48.51 m¥min 0.81 m¥sec _ : v
Te-99 " 13,853,575 " 6.02E-14 4.04E-14 5.85E-14 7.74E-07 ' 4.58E-05 6.69E-05
. “Th:230 - 12853575 -« 5.62E-20 7.97E-19 1.70E-18 . 7.23E-13 '3.58E-11 2.81E-06
- Th-231 | 12,883575% | 7.68E-16 5.16E-16 746B-16° - 9.88E-09 . 1.86E-I4 8.54E-08
", 'U234 12853575, 1. 126B415 1.78E-14 I80E-14 T 161E08.  2.59E-06 - 2.51B-02
umss | 12,883,575 L 211B47 2.99E-16 637E-16 ~ 271E-10 1.25E-04 | 3.51E-04
. U238 T 12,853575% . - 243E20 3.44E-19 7.34E-19° 3.12E-13 9’.325-07__ 4.05E-07
S : ' L Total: 2.55E-02
Staék 649° Bldg. 330 . , 9.51 m¥Ymin 0.16 m¥sec : . )
Tc-99 25209527 1.07B-13 221E-14 318E-14 2.70E-07 _1.60E-05 1.19E-04
Th-230° 2;520,952 6.28E-20 4.23E-19 8.41E-19 1.58E-13 7.84E-12 3.14E-06
Th-331 3,520,953 " 1.37E-15 2.83E-16 4.07E-16 3.46E-09 6.51E-15 1.53E-07
U-234 2,520,952 - 1:40E-15 9.46E-15 1.88E-14 3.54E-09 5.67E-07 2.81E-02
U-235 2,520,952 2.36E-17 1.59E-16  3.16E-16 . 5.96E-11 2.76E-05 3.94E-04
U-238 ' 2,520,952 2.71E-20 1.83E-19 3.63E-19 ~ 6.84E-14 2.04E-07 4.52E-07
s : Total: 2.86E-02
_ Stack 701 Bldg. 307 152.58 m¥min 2.54 m¥sec :
T¢-99 | 40,427,953 6.25E-14 3.43E-14 4.64E-14 2.53E-06 1.49E-04 6.94E-05
Th-230 - . 40,427,953 . 8.05E-19 8.40E-19 1.35E-18 3.26E-11 1.61E-09 4.03E-05
- Th-231 40427953 7.97E-16 437E-16 5.92E-16 3.22E-08 6.06E-14 8.86E-08
K ECV:’ Effiuent Concentration Va;ué from' 10-CFR:20, Appendix B. Fraction of ECV at the stack is.pmvided for reference only. Conclentrations at off-site locations are
.si{;niﬁi:anlly less than those reported here (4t stack) due to the atmospheric dispersion that occurs befare the efflilent exits the site. )
Printed: 02/04/2010, - NFS - EDMS Page 3 of 5




- Radioactivity in Effluent Air
July 1, 2009 to December 31, 2009

' Aétfvify

Quantity

Quantity

1, . . .
ECV: Effluent Cancentration Value from 10-CFR-20, Appendix B. Fraction of ECV at the stack is provided for reference only. Concentrations at off-site locations are
significantly less than those reported heré (at stack) due to the atmospheric dispersion that occurs before the effluent exits the site.

. Prifted: 02/04/2010

NFS - EDMS

Totai Error _ Fraction
Volumié ,Conc'enjrati(?h Estimate LLD Released Released - of ,
Location (m*) . @Ci/ml) - (uCi/ml) (nCi/ml) (Ci). 03] ECV
Stack 701 Bldg. 307 ; 152:58 m¥niin 2.54 m¥sec , : N )
U-234 | 401427,953 - 1 1.80E-14 1.88E-14 3.02E-14 7.27E-07 1.17E-04 ' 3.60E-01
U235 40,427,953 " 302816 3.15E-16, " 5.06E-16 122E-08 - 5.65E-03 5.03E-03
U-238 | 40,427,953 . C348E-19 . 3.63E-19 5.83E-19 141E-11 . "4.20E-05 5.80E-06
S A o Tt Total: 3.65E-01
* - Stack 702'Bldg; 307" SLo. 14961 'mYmin 2.49 mYsee Co
U UTe99 . 1U30/641828 ¢ 4.63E:14 0 3.I5E-14 4.58E-14 18306 1.09E-04 5.14E-05
L Th230l 39,641,828 5 -3.17E-19 6.96E-19 J133E18 ¢ 126E-11T 623E-10 1.58E-05
Lo The23n 130,641,828 7. SOIE-16 . - 4.02E-16 S8SE-I6  334B-08  4.40E-14 6.56E-08
U234 39,641,828 '+ | T.08E-15 1.56E-14 2.98E-14 2.81E-07 4.50E-05 1.42E-01
U-235 39,641,828 C119E-16 2.61E-16 5.00E-16 471B-09 2.18E-03 1.98E-03
- U-238 | 39,641,828 1.37E-19 3.01E-19 5.76E-19 5.42E-12 1.62E-05 2.28E-06
' ' Total: 1.44E-01
'+ Stack 703 Exhaust Room Air 717.26 m¥min 1195 m¥sec - ,
Tc-99 190,046,097. " 447E-14 2.89E-14 (4.20E-14 - 8.49E-06 5.03E-04 4.97E-05
TH-228 190,046,007 C130E-1S 1.OOE-15 .. 1.84E-15 247B-07  3.03E-10 6.50E-02
Th-230 190,046,007 © L10E-15 8.50E-16 1.56E-15 210807 | 1.04E-05 5.52E-02
| Th-232 190,046,097 123815 . 9.47E-16 1.74E-15 234E-07 - 2.15E+00 3.08E-01
-~y £ 190,046,097 1.32E-14 1.02E-14 1.87E-14 2.51E-06 4.03E-04 2.64E-01
U-235 190,046,097 . 1.826-15 1.408-15 2.57E-15 3.45E-07. 1.60E-01 3.03E-02
U=238 190,046,097 7.03E:16 5.41E-16 9.95E-16 1.34E-07 - 3.99E-01 1.17E-02
: ' ' . ‘ Total: . 7.34E-01
' Stakc704 Process Exhaust (H2) . 63.06 m¥hiin - 1,05 mYsec ‘ . ‘
Te99 | 16735639 7 42VES4T. L 308E-14 456E-14 . TASED7 . 423E-05 4.75B-05
16,735,639 1 UMAESI6 . 9.67E-16 - 200B-15 241809 295E-12 . 7.21E-03
16735639 . L23E-T6 - "821E-16 L70E-1S ' 205E-09. 1'01E-07 6.12E-03
Th-232 16735639 " i I36E-16'. - 9.ISE‘l6" 18915 - - 228E-09 ' 200B-02 - . 341E-02
U234 - 16,735,639 “1.47E-15 ° ©  9.83E-15 '2.03E-14 . 2:45B-08 3.93E-06 2.93E-02
U-235 16,735,639 F201B16 . 135E-15 2.80E-15 337609 " 1.56E-03  3.36E-03
U-238 16,735,639, - 7:80E-17 5.23E-16 LO8E-15 1.30E-09 3.90E-03 1.30E-03
Total: 8.14E-02
" Stack 773 Bldg. 440 . 184.43 m¥Ymin 3.07 m¥sec
Tc-99 48,865,949  1.25E-13 4.73E-14 5.58E-14 6.10E-06 3.61E-04 1.39E-04
'Th:328 48,865,949 431E-16 2.15E-15 437E-15 2.11E-08 2.57E-11 2.16E-02
"Th-230 48,865,949 4.85E-16 2.42E-15 492E-15  237E-08 1.17E-06 2.43E-02
Th-232 48,865,949 4.53E-16 2.26E-15 459E-15  2.21E-08 2.03E-01 1.13E-01
U-234 48,865,949 - 1.47E-15 7.35E-15 1.49E-14 7.20E-08 1.15E-05 2.95E-02
U-235 48,865,949 2.75E-16 1.37E-15 2.79E-15 1.34E-08 6.23E-03 4.59E-03
U-238 48,865,949 4.78E-16 2.38E-15 4.85E-15 2.33E-08 6.97E-02 7.96E-03
Total: 2.01E-01

Page 4 of 5




Radioactivity in Effluent Air

~ July 1, 2009 to Deceniber 31, 2009

Fraction

Printed: 02/04/2010

Total ,‘-AActivity " Error Qua_mti.ty " Quantity
. Vélume Concentration . Estimate LLD ) Released Released of .
Logdtion = - o mP) ., (@Ciml) (uCi/ml) (uCi/ml) Ci) | ® ECV
- Stack 774 Bldg: 301 .0 . 35523 mYmin 5.92 m¥sec .
"Th-230 ' ] 94,142,930 :1.'6_3E-‘1‘5“ 5.19E-17 " 5.42E-17 ".. o 1‘.54E-Q7 7.62E-06 8.17E-02
U234 © 94,142,930 . 7 '5.33E413 1.69E-14 L77E-14 = ' 5.02E-05 8.04E-03 1.07E+01
T U-235 . 921;1'4‘2,9‘30 1.02E-14 3.24E-16 3.38E-16 9.59E-07 4.44E-01 1.70E-01
' ' : Total: 1.09E+01
! ECV: . E‘f(\uen( Concentration Vakie fmm ;O-CFR-ZO, Appéndix B Fraction of ECV at the stack is pm'vided for reference only. (‘ at off-site i are
sigriificantly less than those reported here (at stack) due to the atmospheric dispersion that occurs before the effluent exits the site.
NFS - EDMS Page 5of 5
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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:
July through December 2009

Introduction

During this biannual period, NRC License SNM-124, Part [, Section 5:1.1.3 required NFS to assess the
total effective dose equivalent (TEDE) to the maximally exposed offsite receptor and the maximum
radioactive air concentrations at the site boundary, attributable to NFS’ air effluents. The required
biannual assessment 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 Energy’s CAP88-PC computer program was used to estimate off-site doses and activity concentrations
for gaseous effluents. NFS operated twenty (20)' radiological stacks during the 2™ half of 2009. Based
on effluent types and stack physical characteristics, releases from these stacks were grouped into
effective stacks for modeling purposes. To accommodate the co-location limitation of the model, the
effective stacks were taken to be at the approximate center of the plant site. The distance to the site
boundary (nearest model receptor distance) was conservatively taken to be 150 meters for all sectors.
Meteorological data were based on five-year average wind speed and direction frequencies as presented
in NFS’ 1996 Environmental Report. Atmospheric stability class D (neutral atmosphere) was used for all
releases (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 radionuclide released. A
particle size (activity median aerodynamic diameter or AMAD) of 1.0 microns was assumed for
modeling purposes since no information on actual particle sizes exists.

Because CAP88-PC models releases over an entire year, the six-month source term (i.c., total curies of
each 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
release period.

Summary of Results

Doses are reported in Table 1 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 results 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 adjustments are needed
for these concentrations. The CAP88-PC output reports are available for review at NFS. -

! Sampling of stack #234 was initiated to collect background data although operation of the facility is not expected until early
2010.
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Table 1 summarizes the six-month dose to a hypothetical individual at the MEI location, which was
determined to be approximately 450 meters North Northeast from the center of the plant site. The TEDE
to the MEI was estimated to be 3.1E-03 mrem for gaseous effluents released during the 2" half of 2009.
The highest organ committed dose equivalent (CDE) to the MEI was estimated to be 1.9E-03 mrem to the
spleen. These MEI doses are well below SNM-124 license action levels and applicable regulatory
limits/ALARA constraints.

Table 1. Organ Doses and Total Effective Dose Equii/alent at the MEI Location

Organ Committed Dose Equivalent
_ (mrem per 2™ half of 2009)

Adrenals : 3.0E-05

Bone Surface 9.0E-05

Breasts 5.3E-04

Stomach Wall 3.0E-05

Upper Large Intestine Wall 3.4E-05

Kidneys ) 2.9E-05

Lungs ' : 1.1E-03.

Ovaries 1.0E-04

Red Bone Marrow 6.8E-04

Spleen ' ' 1.9E-03

Thymus 7.2E-05

Uterus 5.3E-05

Bladder Wall 1.1E-03

Brain 3.3E-05

Esophagus 3.3E-05

Small Intestine Wall 3.0E-05

Lower Large Intestine Wall 5.2E-05

Liver 5.0E-05

Muscle ' 3.0E-05

Pancreas 3.6E-05

Skin . 3.0E-05

Testes 5.0E-04

Thyroid 3.0E-05

Total Effective Dose Equivalent 3.1E-03 mrem

Location of MEI: 450 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 released. The total sum of fractions was estimated to be
3.8E-04 and indicates that exposures to offsite public from gaseous effluents were much less than 1% of
the 10 CFR 20, Appendix B, Table 2, Col. 1 values 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
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total radionuclide activities released per stack. Another reason for the disparity is the fact that the MEI
dose includes both inhalation and ingestion pathways.

Table 2. MaXimum Predicted Airborne Concentrations at or Beyond the Site Boundary

228Th
230Th
231Th
232Th
234U
235U

23 8U
238Pu
239Pu
240Pu
241 Pu

241
Am

2.4E-17
1.0E-19
1.2E-19
2.1E-19
9.7E-20
1.7E-17

4.6E-19

7.0E-20
3.3E-24
2.8E-23
9.7E-24
2.1E-22
1.6E-23

450 2.E-14
300 9.E-09
400 " 4.E-15
450 5.E-14
450 6.E-14
450 6.E-14
150 2.E-14
150 2.E-14
150 : 2.E-14
150 8.E-13
150 2.E-14

Sum of Fractions:

The TEDE to the MEI for gaseous effluents released during 2009 is provided in Table 3. The results for
the 1* half of 2009 were previously reported in Biannual Effluent Monitoring Report January through

June 2009 (21G-09-0131). The annual dose is well below SNM-124 license action levels and applicable
regulatory limits/ALARA constraints.

Table 3. Annual Dose to the MEI for Gaseous Effluents Released During 2009

e

Annual Total




