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BV-1 Docket No. 50-334, License No. DPR-66 
BV-2 Docket No. 50-412, License No. NPF-73 
Annual Radioactive Effluent Release Report for 2000 

Reference: 1) FENOC; Beaver Valley Power Station Unit 1 and Unit 2 Technical 

Specification 6.9.3, Annual Radioactive Effluent Release Report 

2) USNRC; Regulatory Guide 1.21 - Measuring, Evaluating, and 

Reporting Radioactivity in Solid Wastes and Releases of Radioactive 

Materials in Liquid and Gaseous Effluents from Light-Water-Cooled 
Nuclear Power Plants, Revision 1, June 1974 

3) FENOC; BV-1 and 2 Offsite Dose Calculation Manual, Appendix E 

Report 6.9.1.11 

The Annual Radioactive Effluent Release Report is hereby submitted for year 2000 in 

accordance with the requirements of Reference (1). This report also contains the 

information required by References (2) and (3).  

This report is considered a single submittal for the two unit site. This report combines 

those sections that are common to both units at the site. However, where the two units 

have separate radwaste systems, the report does specify the releases of radioactive 

material from each unit. In reference to this, Unit 1 and Unit 2 have shared radwaste 

systems for gaseous elevated releases and for liquid releases. The report format is 

summarized in the index.  

In summary, there were no abnormal liquid or gaseous releases during the report period.  

The Radiological Effluent Technical Specifications (RETS) outlined in the Beaver 

Valley Power Station ODCM for Units 1 and 2 were followed throughout year 2000.  

The liquid and gaseous effluent monitoring results demonstrate the adequacy of 

radioactive effluent control at Beaver Valley Power Station (BVPS).
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The following is a summation of the liquid and gaseous effluent monitoring activities at 

Beaver Valley Stations Unit 1 and 2 during year 2000: 

"* BVPS batch discharged 3.99E+6 liters of liquid waste (undiluted volume). The total 

number of curies discharged was 619 curies. The Total Body Dose for the year was 

0.124 mrem or 4.13% of the annual limit of 3 mrem. The Highest Organ Dose (Liver) 

for the year was 0.167 nmrem or 1.67% of the annual limit of 10 mrem.  

" BVPS batch discharged 2.6E+7 cubic feet of gaseous radwaste. The total number of 

curies discharged was 379 curies. The Gamma Air Dose for the year was 2.22E-1 

mrad or 2.22% of annual limit of 10 mrad. The Beta Air Dose for the year was 

2.21E-1 mrad or 1.11% of the annual limit of 20 mrad. The Highest Organ Dose 

(Thyroid) for the year was 1.34E+0 inrern or 8.93% of the annual limit of 15 mrem.  

If there are any questions concerning this report, please contact Mr. Thomas S.  

Cosgrove, Manager, Regulatory Affairs at 724-682-5203.  

Sincerely, 

Lew W. Myers 

Enclosure 

c: United States Nuclear Regulatory Commission 
Regional Administrator, Region I 
475 Allendale Road 
King of Prussia, PA 19406 

United States Nuclear Regulatory Commission 
Resident Inspector 
Beaver Valley Power Station 

American Nuclear Insurers Library 
Town Center, Suite 300S 
29 South Main Street 
West Hartford, CT 06107-2445 

Department of Environmental Protection 
Bureau of Radiation Protection & Toxicology 
P.O. Box 2063 
Harrisburg, PA 17120



FENOC 
Beaver Valley Power Station - Units 1 & 2 

Annual 
Radioactive Effluent Release Report 

Calendar Year - 2000



FENOC 
Beaver Valley Power Station - Units 1 & 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Index

•unnlemental Information Paae

Table 1A Gaseous Effluents - Summation Of All Releases 2 

Table 1 B-EB Gaseous Effluents - Elevated Batch Releases 3 

Table 1 B-EC Gaseous Effluents - Elevated Continuous Releases 4 

Table 1C-GB1 Gaseous Effluents - Ground Level Batch Releases (Unit 1) 5 

Table I C-GC1 Gaseous Effluents - Ground Level Continuous Releases (Unit 1) 6 

Table 1 C-GB2 Gaseous Effluents - Ground Level Batch Releases (Unit 2) 7 

Table 1 C-GC2 Gaseous Effluents - Ground Level Continuous Releases (Unit 2) 8 

Table 2A Liquid Effluents - Summation Of All Releases 9 

Table 2B-B Liquid Effluents - Batch Releases 10 

Table 2B-C Liquid Effluents - Continuous Releases 11 

Table 3A Solid Waste And Irradiated Fuel Shipments (Part 1 of 3) 12 

Table 3B Solid Waste And Irradiated Fuel Shipments (Part 2 of 3) 13 

Table 3C Solid Waste And Irradiated Fuel Shipments (Part 3 of 3) 14 

Table 4 Lower Limits Of Detectability 15 

Table 5A Assessment Of Radiation Doses (Unit 1) 16 

Table 5B Assessment Of Radiation Doses (Unit 2) 17 

Table 6 Effluent Monitoring Instrumentation Channels Not Returned To Operable Status Within 30 Days 18 

Table 7 Total Dose Commitments, Total Effective Dose Equivalents and Population Doses 19 

Table 8 Offsite Dose Calculation Manual Surveillance Deficiencies 20 

Table 9 Unit 1 and 2 Offsite Dose Calculation Manual Changes (Description) 21

Attnrhmnnt 1 Joint Frnauencv Distribution Tables

Attachment 2 Unit 1 and 2 Offsite Dose Calculation Manual (Complete Copy)
Unit 1 and 20Offsite Dose Calculation Manual (Complete Copy)Attachment 2

Attachment 1 Joint FrAnuencv Distribution Tables

1



FENOC 
Beaver Valley Power Station - Units 1 & 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Supplemental Information Page

SRTL# A9.6W0E HP Form A5.1 

12/1om2 

Page 1 of 21

FACILITY.: B.:V.*.S. Units 1" an iE E: FENOC 

D. 0euaoy Umrits.ý, 
a... Fission and activation gases: AnaUnit 1 or 2 Dose: 10 mrad from Gamma, & 20 mrad from Beta 

b. odies& prtiultes hlf-ive> das: Annual Unit 1 or 2 Dose: 15 mrem to Any Organ 
I. fi4 4ff....... An nual U nit 1 or 2 Dose: 3 mrem to the Total Bod y. & 10 mrem to Any Organ

2.Maimm erisabeConcetain Used n ! etrInng. Alowabl Rlae aesOCocentrations 

a. Fission and" aciaio a es : Site Release Rate: 500 mremlyr to the Total Body, & 3000 mremlyr to the Skin 

•oýs ulatew,•hal-liv•eý •8.day's:, -:.•i-l Site Release Rate: 1500 mremlyr to Any Organ 

c. Liquid:u Site Release Concentration: 10 times 10 CFR 20 Appendix B, Table 2, EC's 

13. A66era17ge Enry(o plcbeT h VPS :.ODO)b. 1

d .......... K.qui.effluents:xIGe Proportional Counter, Liquid Scintillation

1st nd rd t"' Cenjdaqr`:: 
5.Bac &Anormal Release Informatin Ut Qure Qatr Quate d Qurter Year 

.... Maximum ime perodfor a bt release .inutes.... 1256 1020 1036 1002 1256 

4........ Aea timiod for batchrlae inutes 277 250 309 237 270 

... iniu tm ero orabtch release inutes 2 66 75 75 2 

6. Average river flow during release@•ii! per,,••,,:iods•,, cuf.ttsec!ii 46367 49800 18900 24300 3482 

bGaeuBacReeas~es: 29_29104 
1. umb~er of b'atc retese ._ ... 86 20144 

2.Toal ime peiod; 'tor 4batch' releases minuttes. 11372 10589 11786 18381 51286 

.Mxiu ftm peiodfoabtc releases minutes 6217 2950 3625 5689 6702 
4Avrage tie profrbacreeases minutes: 16 34 17 3314 

.Mfinimum time :Period for: a batch reles mius1 62 15 36 1 

r.AnralLqi eleases periods_________6367_4980 _18900_ 2300_3484 
S ..... :............... .... ............... .............. . . i:i::i i~::•.........62..1.13 6.  

2.Ttlatviyrlaeo.OOE+O00 0.00E+001 0.O0E+00 O.E+00 J 0.00E+O0 

b. Anra Gaseous.ac Releases ....  

x 1. :umber of releases NONE I NONE I NONE tNONE I NONE 

2. ToIta• l atiity released Curi 0.00E+00I 0.0E+00 0.00E+00 0.00E+001 0.00E+00

4. Measurements arid Apprxiaton of Tta !Raictvy 
Themehod uedto eaur oraproimae hetotl adoacivtyin effuents, anid, the Methods used to determine:: 

radionuclide composition are as: fol1ows:.....  
a. Fission:and activationt gases: Ge Gamma Spectrometry, Liquid Scintillation Counter 

•b lod•dnes: Ge Gamma Spectrometry 

c. Particuats halt-lives >8 days:. Ge Gamma Spectrometry, Proportional Counter
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Fission , -ci ation Gae h i sa
1. Total re.iC•:i; 1,017.9E+01 1.0E+00 1.62E+01 1.32E+01 31.20E+02 0 E+1 

2.Aeaerelease rate for period uCilsec' 1.01 E+01 1 .30E+00 2.06E+00 .E0O 3.79E+00 
I IAIA M.IA MIIA

†� �nll.�hla Iin�it 1 I

4.17E-04 3.66E-06 3.53E-04 6.40E-04 1.41E-03 2.83E+01 
5.29E-05 4.64E-07 4.47E-05 8.13E-05 4.48E-05 

N/A N/A N/A N/A N/A 

6.69E-05 4.11E-05 7.77E-06 2.89E-04 4.05E-04 3.OOE+01 

8.49E-06 5.21E-06 9.86E-07 3.67E-05 1.28E-05 

N/A N/A N/A N/A N/A 

2.62E-06 1.37E-06 2.14E-06 1.96E-05 2.57E-05 

5.91E+01 4.96E+01 6.13E+01 8.94E+01 2.59E+02 3.29E+01 

7.50E+00 6.29E+00 7.78E+00 1.13E+01 8.23E+00

N/A N/A N/A N/A N/A

N/A = Not Applicable 

The amount of time (in seconds) used to calculate the release rates specified in A.2, B.2, C.2, and D.2 is the average 

amount of seconds per calendar quarter (7.88E+06 seconds).

[VIA 11411M
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Table 1 B-EB 
Gaseous Effluents - Elevated Batch Releases

HP ForM A35o 
S 12/11M 

Page 3 of 21

LLD 4.48E-05 LLD 3.06E-04 3.51 E-04 
2.22E+00 5.64E-02 5.08E-01 1.60E+00 4.38E+00 

LLD LLD LLD 9.59E-06 9.59E-06 
LLD LLD LLD LLD LLD 
LLD LLD LLD LLD LLD 

5.39E-01 1.53E-03 2.71E-02 LLD 5.68E-01 
4.43E+01 2.17E-03 5.96E+00 5.04E-03 5.03E+01 
5.74E-01 LLD 1.16E-01 2.88E-05 6.90E-01 
1.75E-01 LLD 4.07E-02 1.42E-04 2.16E-01 
LLD LLD 2.88E-01 LLD 2.88E-01 
LLD LLD LLD LLD LID

udentiedC NONE NONEj NONE NONE f NN 

Tot.... l f. eidCi, 4.78E+01 6.01 E-02 6.94E+00 1.61 E+00 5.64EF+01 

1odne~3ICiLLD LLD LID I LDLD 
Iodne-~3Ci LLDLD LLD LLDLD 

IoWh-3 L I LD I LLD I LID I LLD I LLD 

Toal for prl1** .. ;Wl ND ND ND ND ND 

ro-9Ci- LID LID LLD LLD LLD 
coat-7Ci LDIDIDLID LID 

.... l.... ... LLD LID LLDLILD 

...... ........... Ci. LID LID LID LLD LID 

............... C .... L L D L L D L L D L LD L ID 
strontium-89 ~~CiLILDLDLDLD 
strontium-90 ~~Ci: LDLDLI I I 

anlben 9 ;;s LLD LLD LLD LID LLD 
csm-34Ci LID LID LID LLD LID 

ceimi3 lLID LLD LID LLD LID 
. ar.mfla..aum-.0 C LLD LLD LLD LLD LLD 

Wet...... .. 9 Ci: LLD LLD LLDE-0 LLD LLDE
.....l...... . On Ci LLDLD LLD LLD LLD 

unidentified W.. . Ci NONE NONE NONE NONE NONE 

T...t.. 1o per4o Q, NLD NLD 1.97E0 NLD 1.97E-0 

...................... !ii•ii:iiiii~ii:i•i;!i::i iiiiiii•iiii!~iiiiiiiiiiiiiiiiiiiiC iiiii~il N N O N O EN O EN N 
;i•~~ii;•;i~• i - 4 r~•• i ! i~i•!:iiiiiii;;;iiiiii~i~;iii!ii! !iii~i;i~ii~i• iiii! 4.7 E+0 6.0 E-0 6.4 + 0L.L+0D.6 E 0 

Siiii iii lii a iiiiiiiiiiiiii~iiiiiiiiiiiiiiiiii~iiiiii!i iii iiiiiii L L D L LDiii~i i iiiliii~l 
::::::::::::::::::::::::•:::::::•:N:O NE:::: :NO:N:E ::N O N E N O N E :N O NE••::••:::•••::•••:::••:::•••:: 

. ..................... iii~i~iiiii~~~~iiii~~~~iii~~iiii~~~~iii~iiii•:••:i:i::iiii ii:iii•ii L D'L D L L 

.iiii ............. X. ii i iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiii~ iiiiiiii 'L DL DL L L L 

T. -06ii~iii~ii•i• • • • ii!~ii~i~ii•i~ii~!ii•i~•ii~i~~~!•~i~~i~~• iiii~~i DJN DJN .N

LLD = Below the Lower Limit of Detectability, in uCi/cc (Table 4).  
ND = None Detected
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Calendar Year - 2000 
Table 1 B-EC 
Gaseous Effluents - Elevated Continuous Releases

HP Form A5.4 

12a1M 

Page 4 of 21

1.48E-01 7.65E-01 3.69E-01 LLD 1.28E+00 

LLD LLD LLD 3.98E+00 3.98E+00 

1.76E-02 3.56E-02 LLD LLD 5.32E-02 

LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD 

3.91 E+00 4.65E+00 3.16E+00 6.24E-01 1.23E+01 

3.17E-02 LLD LLD LLD 3.17E-02 

5.96E-01 8.49E-01 5.63E-01 LLD 2.01E+00 

LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD

undniidCi NONE I NONE I NONE I NONE I NONE 

Tot..............4.7E+0 6.30E+00 4.09E+00 4.60E+00 1 .97E+0 

2.1 odines.ý+:::...,::,ii..i 

.......... .16-0 3.66E-06 1.15E-5.4-0 64E-0 
iodne-33 i 354-06 9.9-06 2.3-05 2.56E-06 3.69E-05 

.... ...... .I LLD LLD LLD LID LID 

Toa~rero i 1.20E-04 1.32E-05 3.28E-05 5.46E-04 7.11 E-04 

~3. .ar..........  

........ -S ...... LLD LLD LID LID LID 
Wn)gfe''-54 .... DLID.. LID LLD 

irnS lLLD LID LLD LLD LLD 
C+!+a.-+.-.-.- LID LLD LID LLD LID 

cdat5 i 5.49E-07 LID LID LLD 5.49E-07 
....... ~ ... D LID.. LLD LLD 
...........X. Cl LID LLD LLDLDLD 

rn~beu ~Ci, LLD LLD LLD LLD LLD 
ceimI3 iLLD LLD LLD LLD LLD 

90lm-3 Ci LLD LLD LLD LID LLD 
baiufanhau-10 iLIDLDLD LLD LLD 

eeim-4 C .7E0 LLD LLD LD57EO 
.............. 1 4CI.- LLD LLD LLD LLD LLD 

TiforperiodLL CLL.7-0 D NLDND.0-7 

iU ii!LiiDiiiiii LLDi i i~ ~i;i;iii•:i~ ~i :iiili ! ~iii:iii•:iiil:•iiiiii~i:i i•!iiii!•N N O EN N O EN N 
iiii~iiiiiii!i~•i ii• • ~ i!•iiiii••iii••!•iii•iii~ii•••l~lliii•i:i'137 ~~iiiiiii 47 E 0 .3 E 0 .9 + 04.0 + 019 E 0 

i~ ~ th thi um-14 Cf.i : • iiiiiiiiii;ii:iiiiiiiiiiiiiiiiii iiiii• i!i LLD LLD LLD LLD LLD 

..ii:!~i:iiiiiiiii .......... i:ii .........: ...............••iii~i•i~iii~ iiiiiii L L D L L D L L D L L D L L D 

+.-iiiiiilii~i~ii •:iEi!:iiii!:~li~l ........... i~iii•iiii•!i iiii:iiiii:ii~ i~ii!!:: L DL DL D L L 
...i•iiiiiii:i•:iiiii:i .. .... N O N N ONiiiii!i!l ii i ii::!:iii!;!i(~~ii~i::!ii: !:ii!ii L ED N O ED LE 

..........iiiiii~iiii ~ i i•i~iiii N O N N O NEiiiii:: ::ii•:i•iiiiii•ii~i~l•!•~ii:i•~:ii• i:•~:ii• L L L L L 
!i~~iii~i~i~~i~i•:i!ii!:Ei !• • ifif ! !iiiiiii .. iii .... ::i;iii:i~ii:lii•ii!::~!;!i!iiiiii ~i:iii: L L L L L 

..................i• •,0 il:iiiii•:iiii~~ili:i~iiiiii•:i• :•:ii•i:i L LDL DL L L 
+.-.-.-.-.-.-.-.-.-.+........ .., . d . -07!;ii:ii:: ii:i::: :ii:.iii~i••:iiii!!•)i"iiiiiiiiiii• {!•!!i!!i .7 E 0 8L L L DL D . 8 E 0 

ii•iii~~ii:iii•:iii:ii~ ~iiii:6.07E -07iiii:::iii N:i: :~~i ::i::::i::i:i~:i: iiiiiiiiii iiiiiiL DL D LLD LED 6.07

LLD = Below the Lower Limit of Detectability, in uCi/cc (Table 4).  
ND = None Detected



FENOC 
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Calendar Year - 2000 
Table 1C-G B1 
Gaseous Effluents - Ground Level Batch Releases (Unit 1)

...........  ..........  
................  I ased ... u0i .... es*re e .....................  ................  ............

SRTL # AM.•E 
HP Form A5.5 

12/e5o2 

Page 5 of 21

1tndrd4th ..a...e...dar..  
Qu""'e Quarter Qurter' Quarter Yea

LLD LLD LLD LLD LLD 

3.60E+00 LLD LLD LLD 3.60E+00 
LLD LLD LLD LLD LLD 
LLD LLD LLD LLD LLD 
LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD 
1.14E+00 LLD LLD LLD 1.14E+00 

LLD LLD LLD LLD LLD 
LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD 
LLD LLD LLD LLD LLD

-unidenified Cij NONE I NONE I NONE j NONE I NONE 

T.tlfr.eidC 4.74E+00 NDN D4.74E+00 ...........2 .... .. d ..  

ip~dine-131 CiLLD LLD LLD LLD LLD 
iodine-133 CiLLD LLD LLD LLD LLD 
io0Ine-I 35 Ci LLD LLD LLD LLD LLD 

"Total for period C;ND ND ND ND ND 

3W.Particlates.  

........ Ci.LL LLD LLD LLD LLD 
~oat5 iLLD LLD LLD LLD LLD 

........... I t-,50 Ci LLD LLD LLD LLD LLD 
W Iall.8 C'5 LLD LLD LLD LLD LLD 

zn-5Ci LLD LLD LLD LLD LLD 
alroti-9 C0 LLD LLD LLD LLD LLD 

stotu-65 Ci LLD LLD LLD LLD LLD 
mo*dnu-9C LLD LLD LLD LLD LLD 
cesitum.- Ci LLD LLD LLD LLD LLD 

... ... eu-197 Ci LLD LLD LLD LLD LLD 
....... anthanum-1 404C LLD LLD LLD LLD LLD 

Adurium-141 u-1 Ci LLD LLD LLD LLD LLD 
ciu-141C LLD LLD LLD LLD LLD 

unXidentfie Ciý NONE NOENONE NONE NN 

Toa operod CIND ND ND ND ND
LLD = Below the Lower Limit of Detectability, in uCil/cc (Table 4).  
ND = None Detected

............
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Annual Radioactive Effluent Release Report 
Calendar Year - 2000 

Table 1C-GO1 
Gaseous Effluents - Ground Level Continuous Releases (Unit 1)

RTL # A9.690E I 
HP Form A5.6 

12ag6o2 

Page 6 of 21

1. ission. gases

argon-41 Ci 3.19E+00 LLD LLD LLD 3.19E+00 

k-,-ton--85 CI LLD LLD LLD LLD LLD 
ki poi8m iLDLD••85m LLD LLD LLD 

krypt.n-87 Ci LLD LLD LLD LLD LLD 

krypton-88 CLLD LLD LLD LLD LLD 

xenon-131m CI LLD LLD LLD LLD LLD 

xenon-~133 Ci 1.72E+01 LLD LLD LLD 1.72E+01 
xenon- 133m Q lLLD LLD LLD LLD LLD 

::.Xe:lon 135 Ci 1.31E+00 LLD LLD LLD 1.31E+00 

xenonw-I35m Ci LLD LLD LLD LLD LLD 

.............. CiLLD LLD LLD LLD LLD 

""'""n"e''iie ' " NONE NONE NONE NONE NONE 

... lo ...e.. riod Ci 2.17E+01 ND ND ND 2.17E+01 

jodneIS Ci 3.01 E- LLD LLD .0-6 38-4 

lde-3CiLL LLD LLD LLD LLD 
idn-S iLLD LLD LLD LLD LLD 

......~ peio C 3.01 E-041 ND ND .. 7.20E-06 3.OFE-04 

...P. rticulates'+..  

....... u 14. L9.. LD LLD LLD LLD LLD 

mangan C LLD LLD LLD LLD LLD 
ro"9Ci LLD LLD LLD LLD LLD 

coat5Ci LLD LLD LLD LLD LLD 
coat5Ci 6.63E-05 2.47E-05 LLD LLD 9.1 OE-05 

strotum8 .... QL L LLD LLD LLD 

. ..... r Will .... Ci LLD LLD LLD LLD LLD 

ireo u/iobium-195 Ci 5.9-8 LDLDLLD 5.59E-08 
........... ..... W loblum-97 CiLLD LLD 1 .02E-05 LLD 1 .02E-05 

... ....ad. nU m-99 ClLLD LLD LLD LLD LLD 
-0$ um14 Ci LLD LLD LLD LLD LLD 

csum-IS Ci LLD 8.58E-06 LLD LLD 8.58E-06 

.. a ........ thanUM-140 .; Ci LLD LLD LLD 4.56E-06 4.56E-06 

c.. ......... ium-1 41 .. iLLD LLD LLD LLD LLD 
ceriu-l44 .:::. Ci LLD LLD LLD LLD LLD 

Un61dentified .. CNOEOENNENONE NONE 

Total-for priod Ci 6.64E-05 3.33E-05 1.02E-05 4.56E-06 1.14E-04

LLD = Below the Lower Limit of Detectability, in uCi/cc (rable 4).  
ND = None Detected
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Beaver Valley Power Station - Unit 2 

Annual -Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 1C-GB2 
Gaseous Effluents - Ground Level Batch Releases (Unit 2)

RTL # A9.6W0E 

HP Form A5.7 

Page 7 of 21

LLD LLD LLD 1.08E-01 1.08E-01 

LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD 

LLD LLD 1.95E-01 4.87E-01 6.82E-01 

LLD LLD LLD LLD LLD 

LLD LLD LLD 3.95E-02 3.95E-02 

LLD LLD LLD LLD LLD 

LLD LLD LLD LLD LLD

unib denifed ~ KI~~t OENONE NONE NONE NONE 

T -a frperiod CiND ND 1.95E-01 6.34E-01 8.30-O 

.9 -odine-131 ... LLD LLD LLD LLD LLD 
iodine -1~33 .Ci LLD LLD LLD 6.21 E-05 6.21 E-05 

e od inehI Ci LLD LLD LLD LLD LLD 

Total, for eid W ND ND ND 6.1-05 6.21 E-05 

3. Particulates,.....  
beryllium-? C LLD LLD LLD9.3-5.5-0 
chromljum-51 CiLLD LLD LLD LLD LLD 
man aese-56 CiLLD LLD LLD 3.93E-05 3.93E-05 
tobalt-57 CiLLD LLD LLD LLD LLD 
cobalt-SB C LLD LLD LLD 1 .94E-04 1 .94E-04 

..:cobalt-60C LLD LLD LLD LLD LLD 
zic6 lLLD LLD LLD LLD LLD 

St rontuM_89 CiLLD LLD LLD LLD LLD 
sir ri[t.:. 90. Ci'*: LLD LLD LLD LLD LLD 

zicnlmnob.u-7C L L LLD 3.27E-05 3.27E-05 

ces i ...-i 34 Ci LLD LLD LLD LLD LLD 
cesium-ia37? C LLD LLD LLD LLD LLD 

barlum/lanthanumn-i40 Qi LLD LLD LLD LLD LLD 
cerium-141 Ci LLD LLD LLD LLD LLD 

ceriun-II Ci LLD LLD LLD LLD LLD 

unidentifledý Cl NONE NONE NONE NONE J NONE 

Total for perlod Ci ND ND ND 3.61E-041 3.61 E-04
LLD = Below the Lower Limit of Detectability, in uCi/cc (Table 4).  
ND = None Detected



FENOC 

Beaver Valley Power Station - Unit 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 1 C-GC2 
Gaseous Effluents - Ground Level Continuous Releases (Unit 2)

RTL # Ag.WOE 

HP Form A5.8 
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17 isio gses

..(9RXon41 CiLLD LLD LLD LLD LLD 

1.99E-02 9.63E-02 LLD LLD 1.16E-L 1 
krypon-8 ClLLD LLD LLDLLLD 

2 e i -* .. CVI! LLDE-0 LLDE0 LLD LLD L.1ED0 

xeno-i 3m CiLLD LLD LLDLDLD 

xonon- ,:5 Ci LLD LLD 6.37E-O1 LLD 6.37E-01 
xenon-885r Ci LLD LLD LLD LLD LLD 

xenon-i 38 C LLD LLD LLD LLDLD 

uni;~ iiii!i. dent.;• { {!!i.fied .: Ci : ::. .:.:::i!;i;.~;:.;;;;NONE NONE I NONE I NONE NONE 

Totl fr prio3(3 9.31 E-01 3.78E+00 4.38E+00 6.38E+00 1 .55E+01 

lodlne-133 mi LLD LLD 3.41E-04 9.01E-05 4.31E-04 

i~odne- 35Ci LLD LLD LLDLDLD 

chromium-51CLDLL 6.LD-0 LLDE0 6.37E-01 
mangareso-54Ci . .. LLD LLDLL3.2-5 .4E0 

io-9Ci: LLD LLD LD LLD LLD 

38at-7C LLD LLD LLD LLD LLD 

Totaltfo-peio CI 93 LLD 1 3.88E-00 5.02E-00 6.38E-00 16.E011E0 

stodntiu-13 'Ci LLD LLD LLD LL04 LLD-0 .3 0 

zircoium/nobim-9 Ci...:: LLD LLD LLDE-0 2.37E-04 4.01E-04 

Jestne-13.5C LLD LLD LLD LLD LLD 

-:Total for .eio Ci ND ND8E0 5.05E-04 3.27E-04 8.32E-04 

....................... i... :• - i• iiiiiii:i;:ii•;•:ii:i::•:i::~i:i:ii;:i::::iiil~iiiiiiii; ji~i~;;i;N DN . 5 E 0 .2 E 0 8 3 E 0 

iii~iii~~iiiiiiiiiii~ ~ ~ m i~iiii~iii••i•i~:i:!:•:iii::::!:i:•iiii::i:::•::i:i:.............{•:i:ii:i:iiL D L L D7. 7 -0 .5 E 0 
. ....................~ • • ! - !ii •::••: ...;;!••:•:.•:::•:. :!.ii:::i:i:;: !:ii:i:i:iiL D L E 3 4 E 0 3 4 E 0 

..~ .iiii!iii; ~ ! ;iiiii:•iiiii•iiii ii!: ;i•ii;•ii;i ii~i~i• L L ... ..... .. .... .. .  

................i:;::::;: • t - 0 ;ii•:•:i:i:; :•: ;•;;: ii ;• :; •; ;iii•iii•• ;;i;ii i;~i!•iiii !iii•;;iiL DL D L L L 

......i:i::.; ii .ii: i! ..:: ! : ' ii : .. .~~.;i];..;;•. : ~ ~ •.;iii•~ LLD LLD LLD4LLD-LL 

.. .................... ......... ii .i•i• . ;: ii; i: iiiii ~iiiiiiiii~ii liiiiiiiii:ii !:iii•:iii: L .3 E 0 6L DL L .3 E 0 
:: : : : :: : : :::::::::::::::::::::::::::: :::: :::::::::::::::::::::::: : :L:D L LD========= ===L L= 

.•i•ii••iiii!!.~. U 3derti!• •.:iC LLD: .i::i:i:i:ii• ~i:i::i:ii:i::;:•::i.ii: :::::::::::: ::::::: N N O EN N O EN N 

ai~i•~i.••i~:i~iii i• •:• •~iii~:i:ii~~i~•i~~iii•iiii::i LL D 7L7 E-0 5L8 E-0 LLD-0.0 E 0

LLD Below the Lower Limit of Detectability, in uCi/cc (Table 4).  
ND = None Detected



FENOC 
Beaver Valley Power Station - Units 1 & 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 2A 
Liquid Effluents - Summation Of All Releases

RTL#A.90E 

HP Form A5.9 
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I.: Total.Ireeas••S0(exct • H-3, gas &alpha) -. Ci 6.96E-02 9.92E-02 4.19E-02 1.36E-01 3.46E-01 2.602+01 

. Average diluted concentration uCIIml j 9.93E-08 1.28E-07 4.09E-08 3.65E-07 1.21E-07 

3. Percent of applicable limit .. 2.78E+00 3.97E+00 1.67E+00 5.43E+00 3.46E+00 

B, Tritium 

1.Total release Cl 2.01 E+02 1.50E+02 1.72E+02 9.59E+01 6.19E+02 2.50E+01 
2.Aeaediluted concentration u;Q~fl+mi I 2.87E-04 I1.94E-04 I1.68E-04 2.58E-04 I2.16E-04 

3. Percenthof applicable limit % 2.87E+00 1.94E+00 1.68E+00 2.58E+00 2.16E+00 

7. Dissoved and entrained gases 

1. ota rleae f 299-03 9.95E-04 5.20E-03 1.25E-04 9.1-03 2.7020 
Avera"Ige idiluted• c• etrat.in .. I.I. 4.26E-09 1.29E-09 5.08E-09 3.36E-10 3.24E-09 

3. Pecniap•pi beimit i i 2.13E-03 6.43E-04 2.54E-03 1.68E-04 1.62E-03 

A. Gross alh rdoactivity. C 7.75E-07 7.83E-06 6.202-05 LLD 7.06E-0 2.89E+01 
..... . . .. . . II.. .. . . ..  

(total..release) 

E. Volume of waste released s 1.032+06 1 .06E 1.1 7.102+05 3.992+06 1.12r+01 ... ...  

. .o...o dt wasd liters 7.00oE+08 7.022+08 1.022+09 3.7 1I+08 3.97E+09 2.12E+01

LLD = Below the Lower Limit of Detectability, in uCi/mI (Table 4) 

A.3 is based on a historical PA-DEP guide of 10 Ci/yr 

B.3 is based on a ODCM limit of 1.00E-2 uCi/ml 

C.3 is based on a ODCM limit of 2.00E-04 uCi/mi 

The values listed at F. are the volumes during actual liquid waste discharge periods. The total dilution volume for a continuous 
calendar quarter is approximately 11E+10 liters for BVPS-1 & 2 (ie.; , 22,800 gpm is the total dilution flowrate from the site)

:A.' o --:'Fiss:ion & activation products



FENOC 
Beaver Valley Power Station - Units 1 & 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 2B-B 
Liquid Effluents - Batch Releases

SRTL # A9.690E HP Form A5.10 
12/199 
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LLD LLD 1.12E-04 2.11E-04 3.23E-04 
LLD LLD LLD 7.55E-05 7.55E-05 
LLD 4.35E-03 3.66E-04 1.49E-02 1.96E-02 

6.84E-04 7.60E-04 2.84E-04 1.67E-03 3.40E-03 
9.63E-03 5.12E-03 1.41E-02 1.19E-02 4.08E-02 
1.12E-04 5.64E-04 1.11E-04 5.62E-04 1.35E-03 
5.82E-05 2.09E-04 1.05E-05 1.51E-04 4.29E-04 
3.42E-02 3.95E-02 5.05E-03 5.05E-02 1.29E-01 
8.80E-03 1.10E-02 4.38E-03 5.27E-03 2.95E-02 

LLD LLD LLD LLD LLD 
2.34E-05 2.52E-04 4.86E-05 LLD 3.24E-04 
7.51E-06 8.93E-06 LLD 1.33E-06 1.78E-05 
6.12E-04 4.96E-03 1.68E-04 5.34E-03 1.11E-02 
4.23E-03 6.23E-04 4.66E-03 8.83E-03 1.83E-02 

LLD LLD LLD LLD LLD 
LLD LLD LLD LLD LLD 
LLD LLD LLD 2.85E-05 2.85E-05 

4.23E-03 1.43E-02 5.22E-03 9.03E-03 3.28E-02 
LLD LLD 7.52E-05 8.62E-05 1.61 E-04 

1.41E-03 1.90E-03 4.34E-04 6.40E-03 1.01E-02 
2.37E-03 1.12E-02 5.43E-03 1.94E-02 3.84E-02 
4.75E-04 7.43E-05 9.21 E-05 5.1OE-04 1.15E-03 
8.49E-04 1.97E-03 4.86E-04 2.58E-04 3.56E-03 
1.91 E-03 2.45E-03 8.41 E-04 5.35E-04 5.74E-03 
LLD LLD LLD LLD LLD 
LLD LLD LLD LLD LLD 
LLD LLD LLD LLD LLD

undniidCi NON NONE NONE NON E NONE 

Toafo -perijod Cf 6.96E-02 9.92E-02 I4.19E-02 1.36E-O1T 3.46E-01 

2. Dissol~ved and entrained ga ,ses 

krypton-85 Cl 2.36E-03 I LLD LLD LLD 2.36E-03 
:xeiofi-133 ci, 6.23E-04 9.95E-04 5.20E-03 1.25E-04 6.94E-03 
xeion-133m Ci LLD LLD LLD LLD LLD 

eon15Cir 5.18E-06 LLD LLD LLD 5.18E-06 

...i...t...... 01i NONE NONE NONE NONE NONE 

Toa freio d Ci 2.99E-03 9.95E-04 5.0-03 1.25E-04 9.1-0 

i~••ii!!!i~~i!i • •• iiii•!!i!ii!~iiI 5.20E 9.31 E -03i~•;~•!~i~i~i!!i!ii~iiiii•••!i!ii~!!; |!i!i~i 5 1 E- 8L D L E 5 1 E 0

LLD = Below the Lower Limit of Detectability, in uCi/ml (Table 4)



FENOC 
Beaver Valley Power Station - Units 1 & 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 2B-C 
Uquid Effluents - Continuous Releases

I RTL # Aa.W•OE 
HIP Form A5.11 

EI12/1M 
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11t 1 2nd 3rd 4th Caena I idei relea sed Unit, QurtrYuate Quarter Quarter 1 • u • ' i! • • !!i!iiiiiiiiiiil •iiiiQ ~ iiiliiii• b ~ iiii iliiii iliiiiiiiiiiiiiiiii ..... ......iii! !ii~ii•!iii•!!~i~ii~i!!iiii~iiiiiii •i~~iiiii~iiiiiii!!i~ii~iiiiliii~i i!•~i...........~li•

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A /A -N/A N/A -NIA 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A NIA 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A

nietfeCi N/A N/A N/A I N/A N/A 

Totaor periodC / N/A N/A N/A N/A 

2.. Dissolved and entrained gases 

argon-41 CI N/A N/A N/A N/A N/A 

...xenon-133 Cl N/A N/A N/A N/A N/A 

xenon-3 CI NIA NIA N/A N/A N/A 

xenoni15.i / N/A N/A N/A N/A 

I .unidentified Ci NA N/A N/A N/A N/A 

Toalfo pridCi N/A NAN/A N/A N/A

N/A = Not Applicable (liquids not discharged in a continuous mode during this period)



FENOC 
Beaver Valley Power Station - Units 1 & 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 3A 
Solid Waste And Irradiated Fuel Shipments (Part 1 of 3)

RTL #f A9.690E 
HP Form A5.12 

12/1o92 
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(1) Since container volumes are provided by the burial site, a calculational error of zero is assumed.  
(2) Percent values for any nuclide that are <0.01 % are not shown on this table. Data is available upon request



FENOC 
Beaver Valley Power Station - Units I & 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 3B 
Solid Waste And Irradiated Fuel Shipments (Part 2 of 3)

3.o0-+Uv [la 0.14,-+U- 1110 v.vv,-+vv /o 9,) 

7.04E+00 m3 3.58E+01 m3 0.OOE+00 % (1) 
8.22E+00 Ci 1.84E+00 Ci 3.OOE+01 %

0.07 %
0.16 % 
0.22 %

0.47 % 0.37 % 
11.40 % 3.63 % 
15.90 % 84.70 % 
10.20 % 2.62 % 
0.11 % 0.04 % 
6.85 % 1.77 % 
0.12 % 0.01 % 
1.24 % 0.43 % 
0.97 % 0.24 % 
0.08 % 0.01 % 
0.02 % 0.06 % 
0.01 % 0.02 % 
0.02 % 0.15 % 
0.07 % 0.02 % 
0.01 % 0.24 % 

12.30 % 1.86 % 
33.50 % 2.87 % 

0.05 % 0.16 % 
0.16 % 0.03 % 

12 14 
12 14 
0 0 
0 0 
0 0 
0 0 
0 0 

12 14 
12 14 
0 0 
0 0 

12 14 
0 0 

12 14 
0 0 
0 0 
0 0

(1) Since container volumes are provided by the burial site, a calculational error of zero is assumed.  
(2) Percent values for any nuclide that are <0.01 % are not shown on this table. Data is available upon request

RTL # A9.690E 

HP Form A5.13 
12/1999 
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FENOC 
Beaver Valley Power Station - Units 1 & 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 3C 
Solid Waste And Irradiated Fuel Shipments (Part 3 of 3)

JRTL # A9.690EJ HP Form A5.14 

1242999 
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(1) Since container volumes are provided by the burial site, a calculational error of zero is assumed.  
(2) Percent values for any nuclide that are <0.01 % are not shown on this table. Data is available upon request



FENOC 
Beaver Valley Power Station - Units 1 & 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 4 
Lower Limits Of Detectability (LLD)

RTL # Ao.f20E 
HP Form A5.15 

12/199M 
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RWDA-G 
1000c.I c GasGa Sample

(3) 00CM, 
Calculated Required 

Nucide...LLD LID 

S= = (4) 1.O0E-06 1E-06 
N•24:: 8.03E-0 1E-04 

Ar-4 i8.64E-08 1 E-04 
Cr-6 .7.54E-07 1 E-04 

. ..9.90E--08 1 E-04 

2.26E-07 1 E-04 

:o-:7 :6.722E-0S 1 E-04 

7.91E-08 1E-04 
Co 75E-07 1E-04 

...... 2.25E-07 1E-04 

Kr-5 i2.37E-05 1 E-04 

Kr :::: 6.52E-08 1 E-04 

Kr-7 K1.61 E-07 1 E-04 

2.20E-07 1 E-04 

S :-:2 :1.43E-07 1 E-04 

.............- 4.28E-08 1E-04 

............ 8.07E-08 1 E-04 

Zr-:••1.33E-07 1 E-04 

Mo-WO `......,..*. 4.97E-08 1 E-04 

T. : 3.4.4E-08 1 E-04 

Ag-:::: 8.380E-08 1 E-04 

$b-14 6.072E-08 1 E-04 

.. b...-, . ....... 3.542 -07 1E-04 

1-13. •1.09E-07 1 E-04 

I- • .•. ......... .4.29E-08 1 E-04 
2.93E-07 1 E-04 

X:-llni 2.25E-06 1 E-04 

X:-13 : 1.84E-07 1 E-04 

Xe-13 : .605E-07 1 E-04 

4.78. 5 4J1E-08 1E-04 

Xe-lSni9.1E02- 12E-04 

Xe:-1 : 2.91E-07 1E-04 

Xe-1� •:82E-07 12E.-04 

. .... 9.65E-08 12E-04 

........1 :... 1.53E-07 1E-04 

Ba-1S .2.26E-07 1 E-04 

Ba14'2.80E-07 I1E-04 

ta-AG1.55E-07 1 E-04 
Ce-11 i9.38E-08 1 E-04 

Ce-144:::: :::4.69E-07 1E-04 

rosAlpa __________ _ __ _ __ _

RWDA-L 
1000 ml Liquid Grcab S§amfpl e

(3) 00CM: 
Calculated Required 

",LLD L-0 
(Ucilml) uijl 

1.OOE-06 1E-05 

2.02E-08 5E-07 
1.94E-08 5E-07 
1.82E-07 5E-07 
2.24E-08 5E-07 

() 1.OOE-06 1 E-06 

5.09E-08 5E-07 
1.87E-08 1E-07 
1.79E-08 SE-07 
3.94E-08 5E-07 
5.07E-08 5E-07 
5.45E-06 5E-05 
1.75E-08 1E-05 
3.79E-08 1E-05 
5.65E-08 E-05 

(1) 5.02E-06 5E-0O 

(1) 5.5E--08 5E-08 
3.20E-08 5E-07 
1.20E-08 5E-07 
1.83E-08 5--07 
3.02E-08 5E-07 
1.35E-08 5E-07 
1.31E-08 5E-07 
1.91E-08 5E-07 
1.39E-08 5E-07 
8.28E-08 SE-07 
2.58E-08 1E-06 

9.87E-08 5 E--07 

6.57E-08 15E-07 

4.50 E-08 1E-05 
2.20E-08 5E-07 
3.47E-08 5E-07 
5.95E-08 5E-07 
5.98E-08 5E-07 
3.38E-08 5E-07 

2.53E-08 5E-07 
1.28E-07 5E-07 

(1) 1.00E-07 1 E-07

3.43E-13 1E-11 

9.03E-13 1E-11 

1.50E-13 1E-11 

2.45E-13 1E-11 

7.54E-14 1E-11 

1.46E-13 1E-11 

1.48E-13 1E-11 

2.44E-13 1E-11 

(1) 1.00E-13 1E-11 

(1) 1.00E-14 1E-11 

1.92E-13 1E-11 

1.38E-13 1E-11 

8.51E-14 1E-11 

3.01E-13 1E-11 

5.58E-14 1E-11 

5.44E-14 1E-11 

8.84E-14 1E-11 

1.35E-13 1E-11 

2.59E-13 1E-11 

8.87E-14 1E-12 

8.62E-14 1E-10 

6.19E-13 1E-11 

1.11E-13 IE-11 

2.42E-13 IE-11 

3.45E-13 1IE-11 

3.85E-13 1EF-1 1 

2.08E-13 1EF-1 
9.64E-14 1E-11 

5.99E-13 1E-11

(1) Sample analyses performed by a contractor laboratory.  

(2) These LLD calculations contain a default weekly continuous sample volume of 2.85E+8 cc. Therefore, grab sample LLD values 

reflect a different volume (ie; 10 cuft or 2.83E+5 cc).  

(3) The calculated LLD's, except those denoted by (1), are from a counter/detector calibration on 09/26/00. These values are 

typical for other counter/detectors used for effluent counting at BVPS.  

(4) Based on counting 50 ml of the water that was bubbled through a 20 liter air sample.

()3.51 E-1 5 1E-11



FENOC 
Beaver Valley Power Station - Unit 1 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 5A 
Assessment Of Radiation Doses

RTL # Ag.690E 
HP Form A5.16 

1261o1M 
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2.97E-02 0.5940 
5.07E-02 1.0140

4. -02 U.mBUU I .UbI-Uz U.ziUU UI.lieZ U.;euzu
7.93E-02 1.5860 1.88E-02 0.3760 1.83E-02 0.3660 1 -01 1.571 0

3.71E-02 2.4733 5.93E-02 3.9533 1.40E-02 0.9333 1.38E-02 0.9200 1.24E-01 4.1400 

3.39E-03 0.0678 2.15E-03 0.0430 1.60E-03 0.0320 3.05E-03 0.0610 1.02E-02 0.1019 

1.84E-02 0.3680 2.75E-02 0.5500 7.10E-03 0.1420 7.11E-03 0.1422 6.01E-02 0.6011 

7.74E-03 0.1548! 1.05E-02 0.2100 3.35E-03 0.0670 3.56E-03 0.0712 2.52E-02 0.2515 

7.74E-03 0.1548 9.18E-03 0.1836 2.77E-03 0.0554 1.16E-02 0.2320 3.13E-02 0.3129 

Limit Limit Limi..L.mi..........Ui 

1.70E-01 1.7000 9.48E-03 0.0948 1.06E-07 0.0000 4.63E-08 0.0000 1.79E-01 0.8974 

2.01 E-01 4.0200 3.21 E-03 0.0642 3.07E-05 0.0006 2.53E-06 0.0001 2.04E-01 2.0424 

7.64E-06 0.0001 4.38El05 0.0006 5.98E-05 0.0008 1.83E-04 0.0024 2.94E-04 0.0020 

4.27E-01 5.6933 2.68E-01 3.5733 1.89E-01 2.5200 2.00E-01 2.6667 1.08E+00 7.2267 

4.27E-01 5.6933 2.68E-01 3.5733 1.89E-01 2.5200 2.O0E-01 2.6667 1.08E+00 7.2267 

4.29E-01 5.7200 2.77E-01 3.6933 1.89E-01 2.5200 2.O0E-01 2.6667 1.09E+00 7.3000 

4.27E-01 5.6933 2.68E-01 3.5733 1.89E-01 2.5200 2.00E-01 2.6667 1.08E+00 7.2267 

4.27E-01 5.6933 2.68E-01 3.5733 1.89E-01 2.5200 2.00E-01 2.6667 1.08E+00 7.2267 

4.27E-01 5.6933 2.68E-01 3.5733 1.89E-01 2.5200 2.00E-01 2.6667 1.08E+00 7.2267

(1) These doses are listed in mrem; they are calculated for the maximum individual for all batch liquid effluents 

(2) These doses are listed in mrad; they are calculated at the site boundary for batch & continuous gaseous effluents (0.4 mi NW) 

(3) These doses are listed in mrem; they are calculated for the most likely exposed real individual (child) via all real pathways 
at 0.89 mi NW.  

Limits used for calculation of percent (%) are from ODCM Appendix C CONTROLS 3.11.1.2, 3.11.2.2 and 3.11.2.3 
(considered to be the design objectives).

4.



FENOC 
Beaver Valley Power Station - Unit 2 

Annual Radioactive Effluent Release Report 
Calendar Year - 2000 
Table 5B 
Assessment Of Radiation Doses

I RTL # A9.6g0E HP Form A5.17 
12/1M9 

Page 17 of 21

1.0140 I7.93E-02
U.oouu I.UOr-Ue 

1.5860 1.88E-02
0.2100 1 1.01E-02
0.3760

0.2020
1.83E-02 0.3660

9.43E-02 0.943U 
1.67E-01 1.6710

3.71E-02 2.4733 5.93E-02 3.9533 1.40E-02 0.9333 1.38E-02 0.9200 1.24E-01 4.1400 

3.39E-03 0.0678 2.15E-03 0.0430 1.60E-03 0.0320 3.05E-03 0.0610 1.02E-02 0.1019 

1.84E-02 0.3680 2.75E-02 0.5500 7.10E-03 0.1420 7.11E-03 0.1422 6.01E-02 0.6011 

7.74E-03 0.1548 1.05E-02 0.2100 3.35E-03 0.0670 3.56E-03 0.0712 2.52E-02 0.2515 

7.74E-03 0.1548 9.18E-03 0.1836 2.77E-03 0.0554 1.16E-02 0.2320 3.13E-02 0.3129 

UnitWZ Gaseous Effluets .....  

1st Quare 2nd Quarter 3rd Quarter:ý :::4th Quarter, Calenda Yar 
%of: %o( %of %of"%o 

Dose ODCM 64ose 00CMd Dose ODDSe 0 M Dse 00C 

Lit........i ..m . *... Limit m 
3.26E-03 0.0326 4.16E-03 0.0416 3.22E-03 0.0322 3.15E-02 0.3150 4.21 E-02 0.2107 

1. 1OE-03 0.0220 6.57E-04 0.0131 1.15E-03 0.0230 1.55E-02 0.3100 1.84E-02 0.1841 

1.35E-06 0.0000 5.59E-07 0.0000 4.90E-07 0.0000 5.67E-05 0.0008 5.91 E-05 0.0004 

5.76E-02 0.7680 6.26E-02 0.8347 6.1 OE-02 0.8133 6.69E-02 0.8920 2.48E-01 1.6540 

5.76E-02 0.7680 6.26E-02 0.8347 6.10E-02 0.8133 6.69E-02 0.8920 2.48E-01 1.6540 

5.76E-02 0.7680 6.27E-02 0.8360 6.1 OE-02 0.8133 7.05E-02 0.9400 2.52E-01 1.6787 

5.76E-02 0.7680 6.26E-02 0.8347 6.1 OE-02 0.81 33 6.69E-02 0.8920 2.48E-01 1.6540 

5.76E-02 0.7680 6.26E-02 0.8347 6.1 OE-02 0.8133 6.71 E-02 0.8947 2.48E-01 1.6553 

5.76E-02 0.7680 6.26E-02 0.8347 6.10OE-02 0.8133 6.70E-02 0.8933 12.48E-01 1.6547

(1) These doses are listed in mrem; they are calculated for the maximum individual for all batch liquid effluents 

(2) These doses are listed In mrad; they are calculated at the site boundary for batch & continuous gaseous effluents (0.4 mi NW) 

(3) These doses are listed In mrem; they are calculated for the most likely exposed real individual (child) via all real pathways 

at 0.89 mi NW.  

Limits used for calculation of percent (%) are from ODCM Appendix C CONTROLS 3.11.1.2. 3.11.2.2 and 3.11.2.3 

(considered to be the design objectives).

-u2
!.A 71-02

U.bUI4U I4.4Ur--U/-
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Table 6 

Eff luent Monitoring Instrumentat0on Channels Not Returned To0 tpeable StatuS Wti 0Dy 

(2RMQ-RQ303A) - Particulate Activity Monitor for the Unit 2 Waste Gas Storage Vault Vent.  

On September 29 2000, this monitor was removed from service due to repeated alarms on the particulate channel. The 

monitor was purged, moving filter paper checked for proper operation, and the sample flow cycled to clear the alarm.  

A Work Request (WR# 00-005081) was generated to investigate the differential pressure switch. The Work Request 

identified this channel as an ODCM channel. This Work Request was subsequently converted into Work Order 

(WO# 00-021830) with a target date of November 27 2000. Upon authorizing other work on this channel, the Nuclear Shift 

Supervisor recognized that the ODCM 30 day reportability time period had expired. The Nuclear Shift Supervisor notified 

Health Physics Supervision. This monitor was returned to Operable Status on December 2 2000.  

As required by ODCM Appendix C Control 3.3.3.10 (Table 3.3-13, Action Statement No.32) continuous sample 

collection was verified. The samples were changed out every 7 days and were analyzed for radioactivity within 

24 hours, during the period of inoperability.
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Com 1pf Ain -ce to 100 mnrem. Limit -of 10 CFR 20.1 301:::For Toa Effctie Dose Equvalen 
Pursuant to 10 CFR 20.1301(aXl), the Total Effective Dose Equivalent from licensed operation to the maximum individual during 

the report period, is 9.78 mrem. This is a summation of Direct Radiation Exposure (calculated by comparing the maximum of all 

perimeter TLD exposures to TLD exposure at the REMP control location) plus Effluent Doses (calculated per the ODCM).  

I 050 ilePopuatio PoeFomLqudand Ga...se'ous E...ffluet

Memesof hePubi Doses $Due To Their Ativtie WnieTeSt ounar 

The radiation doses for MEMBER(S) OF THE PUBLIC due to their activities inside the site boundary would be the same as those 

doses reported in the above table to show compliance with 40 CFR Part 190.10(a). Evaluations have shown that the exposure 

time for individuals not occupationally associated with the plant site is minimal in comparison to the exposure time considered 

for the dose calculation at or beyond the site boundary. Therefore, a separate assessment of radiation doses from radioactive 

effluents to MEMBER(S) OF THE PUBLIC, due to their activities inside the site boundary, is not necessary for this report period.

The 0-50 mile Total Population Dose from liquid and gaseous effluents is 0.905 man-rem (Total Body) 

The 0-50 mile Average Population Dose from liquid and gaseous effluents is 0.000254 mrem (Total Body)
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Table 8 

O..... sfte Dose "Calc'ulation- Ma Ia SurveflianceDefdiceis 

As specified by Action 28 of ODCM Appendix C Table 3.3-13, effluent releases via the SLCRS Unfiltered 

Pathway (2HVS-RQ1 01) may continue if the process flow rate is estimated at least once per 4 hours, or 

initiate continuous monitoring with the comparable alternate monitoring channel. Surveillance requirements 

applicable to the inoperable channel shall apply to the comparable channel when used to satisfy this 

ODCM Control requirement.  

Contrary to this, a discovery was made by Operations shift personnel on May 2, 2000. They discovered that the 

midnightOperations shift crew did not estimate the process flow rate at least once per 4 hours. The midnight 

shift crew misinterpreted Action 28. They applied the Sampler Flow Rate monitor exception to the INOPERABLE 

Process Flow Rate monito•r. A Condition Report was written to document the deficiency. Effluent Control 

met with all of the Operations shift crews to clarify the Action 28 requirements. Additionally, the ODCM was 

revised to include default flow rates for Operations personnel to use in lieu of estimating flow rates every 

4 hours when the Process Flow rate monitor is INOPERABLE.  

There were no safety implications to the health and safety of the general public as a result of the failure to 

estimate the process flow rate during the period. No changes were made to the ventilation vent system status, 

the default process flow rate was not exceeded, and alternate sampling was in place. This event, and associated 

Corrective Actions, are documented in the BVPS Condition Report 00-1682.
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Table 9 

•• :• •:•::•:••:•::•::•:••:•::•:• •:•: :•::•:••:•: :•:••:••:•::•:••:•::•:: :::::::::::::.:. : .. ..:.:............  

Unit 1 and. Olffsite Dose Wacuation,,Manual Chane Dsrpin 

Change (14) to the BV-1 and 2 ODOM was implemented Effective March 31, 2000. Prior to this Revision, the change numbers did not match 

the Issue and Revision numbers (le. change 13 was Issue 3, Revision 6). Beginning with change 14, the change number will be the Revision 

number. A complete description of the changes can be found In the ODCM. A brief description of the changes are as follows: 

- INDEX: Made editorial changes for clarity. References to condition reports CR 982097, CR 992652 and CR 993021 were added.  

- APPENDIX C: Changed grab sampling requirements in Table 3.3-12 Action 24 from 8 hours to 12 hours. Enhanced the Channel Function 

Test requirements on Table 4.3-12 from 0(6) to Q(1) for RM-DA-1 00. Clarified Tables 3.3-13 and 4.3-13 to show BV-1 primary and 

secondary Sample Flow Rate Measuring Device Mark Numbers. Separated Action 28 of Table 3.3-13 into individual Action 28 requirements 

for System Effluent Flow Rate Measuring Devices/Process Flowrate Monitors and Sample Flow Rate Measuring Devices/Sample Flowrate 

Monitors. Clarified Table 3.3-13 to show Actions 29 and 32 are applicable for continuous releases. Added an alternate method in lieu of 

grab sample collection to show compliance to Table 3.3-13 Action 29. Changed grab sample requirements in Table 3.3-13 Actions 29 

and 32 from 8 hours to 12 hours. Corrected typographical errors on Table 4.11-1 regarding liquid composite analysis frequency and 

table notation.  

- APPENDIX F: Updated the procedure details for primary and alternate instrumentation included in Appendix C Tables 3.3-13 and 4.3-13.  

Added references to the HP Shift Logs when these logs are used to satisfy ODCM Appendix C Surveillances and Actions.  

The Concluding Statement of Change 14 to the BV-1 and 2 ODCM is as follows: 

- The ODCM changes will maintain the level of radioactive effluent control required by 10 CFR 20.1302, 40 CFR Part 190, 

10 CFR 50.36a and Appendix Ito 10 CFR 50. Also, the ODOM changes will not adversely impact the accuracy or reliability of 

effluent dose or alarm setpolnt calculations.  

Change (15) to the BV-1 and 2 ODCM was implemented as Revision 15 Effective August 31, 2000. A complete description of the changes 

can be found in the ODOM. A brief description of the changes are as follows: 

- INDEX: Made editorial changes for clarity. References to condition report CR 001682 and NRC unresolved Item 83-30-05 were added.  

- APPENDIX C: Annotated Actions 28 of Table 3.3-13 Into Action 28A requirements for system/process flow rate measurement and 

Action 28B requirements for sampler flow rate measurement. Added an alternate method in lieu of 4 hour flow rate estimations to show 

compliance with Table 3.3-13 Action 28A when the system/process flow rate monitor is inoperable. Annotated Actions 30 of Table 3.3-13 

into Action 30A requirements for BV-1 reactor containment purges and Action 30B requirements for BV-2 reactor containment purges.  

The Concluding Statement of Change 14 to the BV-1 and 2ODCM is as follows: 

- The ODCM changes will maintain the level of radioactive effluent control required by 10 CFR 20.1302, 40 CFR Part 190, 

10 CFR 50.36a and Appendix I to 10 CFR 50. Also, the ODCM changes will not adversely impact the accuracy or reliability of 

effluent dose or alarm setpoint calculations.
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Attachment 1 
Joint Frequency Distribution Tables 

At .. a...ent.  

An annual summary of hourly meteorological data, in the form of joint frequency distribution, is 

provided for the calendar year as specified in the ODCM.

ac n 1 I Clarifiation .........

All Gaseous Releases for the calendar year were determined to be within the design objectives 

(ODCM Dose and Dose Rate Limits). Also, there were no Abnormal Gaseous Releases during 

the calendar year. Therefore, hourly meteorological data is not provided for the specific 

periods of Abnormal Gaseous Release (during the calendar quarters) as indicated in Regulatory 

Guide 1.21. For a copy of the hourly meteorological data during the calendar quarters, 

contact Mr. Anthony T Lonnett at 724-682-5860.



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 

WIND SPEED AND DIRECTION 35 FT VERSUS 
DELTA TEMPERATURE 150-35FT 

JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:18

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: A DT/DZ 

ELEVATION: SPEED:SP 35P DIRECTION:DI 35P LAPSE:DT150

---------------------------------------------- -----------------

WIND SPEED(MPH)

WIND 

DIRECTION

N 

NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 

WNW 
NW 
NNW

1-3 4-7 8-12 13-18 19-24

7 
12 
18 
21 

8 
10 
13 

7 
4 
6 
2 
4 
7 
7 
6 
7

32 
22 
16 
21 
27 
23 
13 
18 
18 
22 
25 
33 
68 
61 
35 
31

1 
2 
0 
0 
0 
0 
0 
0 
0 
3 

18 
15 
27 
12 

2 
4

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

TOTAL 139 465 84 1 0 0 689 

-------------------------------------------------------------

PERIODS OF CALM(HOURS): 12 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 16

>24 TOTAL

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

40 
36 
34 
42 
35 
33 
26 
25 
22 
31 
46 
52 

102 
8o 
43 
42



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 35 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:19

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 00010101-00123124 
STABILITY CLASS: B DT/DZ 
ELEVATION: SPEED:SP 35P DIRECTION:DI 35P LAPSE:DT150
......----------------------------------------------------

WIND SPEED(MPH) 
WIND

DIRECTION 

N 
NNE 
NCE 

ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

1-3 

1 
6 
4 
2 
3 
5 
4 
4 
2 
1 
5 
0 
1 
3 
3 
1

4-7 

7 
3 
2 
3 
2 
0 
0 
2 
4 
5 

13 
25 

22 

6 

12

8-12 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 

12 
4 
2 
0 
0

13-18 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

19-24 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0

>24 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

TOTAL 

8 
9 
6 
5 
5 
5 
4 
6 
6 
6 

26 
27 
27 
11 

14 
13

TOTAL 45 107 26 0 0 0 178 
.....--------------------------------------------------------

PERIODS OF CALM(HOURS): 12 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 16



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 35 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:19

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: C DT/DZ 

ELEVATION: SPEED:SP 35P DIRECTION:DI 35P LAPSE:DT150

---------------------------------------------------------------

WIND SPEED(MPH)

WIND 
DIRECTION 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 

WNW 
NW 
NNW

1-3 4-7

6 
6 
6 
5 
9 
3 
3 
5 
2 
3 
1 
3 
5 
5 

11 
2

8 
1 
1 
1 

4 
2 
1 
1 

6 
6 

18 
22 
34 
17 
19 
12

8-12 13-18

0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

15 

4 
1 
0 
0

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
0 
0 
0 
0

19-24 >24 

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 
0 
0 
0 
0 
0 
0 
0

TOTAL 75 153 34 3 0 0 265 

-------------------------------------------------------------

PERIODS OF CALM(HOURS): 12 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 16

TOTAL 

14 
7 
7 
6 

13 
5 
4 
6 
8 

12 
35 
38 
43 
23 
30 
14



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 35 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000 

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:19 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD 00010101-00123124 
STABILITY CLASS: D DT/DZ 
ELEVATION: SPEED:SP 35P DIRECTION:DI 35P LAPSE:DT150
.....----------------------------------------------------------

WIND SPEED(MPH) 
WIND 

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL 
-------------------------- ----- ---------------

N 58 69 0 0 0 0 127 
NNE 67 29 1 0 0 0 97 
NE 119 6 0 0 0 0 125 
ENE 121 34 0 0 0 0 155 
E 55 23 0 0 0 0 78 
ESE 28 5 0 0 0 0 33 
SE 35 1 0 0 0 0 36 
SSE 28 7 0 0 0 0 35 
S 28 27 0 0 0 0 55 
SSW 41 86 17 0 0 0 144 
SW 55 248 131 7 0 0 441 
WSW 75 302 143 9 0 0 529 
W 74 318 76 1 0 0 469 
WNW 49 183 21 0 0 0 253 
NW 82 173 10 0 0 0 265 
NNW 64 117 4 0 0 0 185 

......-------------------------------------------------------

TOTAL 979 1628 403 17 0 0 3027 
......-------------------------------------------------------

PERIODS OF CALM(HOURS): 12 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 16



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 35 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:19

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: E DT/DZ 

ELEVATION: SPEED:SP 35P DIRECTION:DI 35P LAPSE:DT150-

WIND SPEED(MPH)

WIND 

DIRECTION 

N 

NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

1-3 

103 
93 

169 
181 
153 
146 
119 
131 
164 
184 
101 

77 
63 
63 

105 
81

4-7 8-12 13-18 19-24

23 
11 

8 
25 
12 

2 
4 
6 

43 
82 

119 
100 

66 
29 
42 
33

1 
0 
0 
0 
0 
0 
0 
0 
0 
3 

23 

30 
14 

6 
0 
0

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0

TOTAL 1933 605 77 1 1 0 2620 

--------------------------------------------------------------

PERIODS OF CALM(HOURS): 12 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 16

>24 TOTAL 

0 127 
0 104 
0 177 

0 206 
0 166 
0 148 
0 123 
0 137 
0 207 
0 269 
0 244 
0 209 
0 143 
0 98 
0 147 
0 115



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 35 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:19

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 00010101-00123124 
STABILITY CLASS: F DT/DZ 
ELEVATION: SPEED:SP 35P DIRECTION:DI 35P LAPSE:DT150
......----------------------------------------------------

WIND SPEED(MPH)
WIND 

DIRECTION 

N 
NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 

TOTAL

1-3 

13 
18 
41 
68 

118 
204 
223 
179 
152 

69 
30 

7 
9 
8 

20 
10

4-7 

3 
1 
0 
0 
0 
0 
0 
0 

12 
18 

4 
1 
0 
1 
0 
0

8-12 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0

13-18 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

19-24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

>24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

TOTAL 

16 
19 
41 
69 

119 
205 
224 
179 
164 

87 
34 

8 
9 

10 

20 
11

1169 4fl 1 n ,, ,-vi�

-------------------------------------------

PERIODS OF CALM(HOURS): 12 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 16

--------------------- ------------



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 35 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:19

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: G DT/DZ 

ELEVATION: SPEED:SP 35P DIRECTION:DI 35P LAPSE:DT150
---------------------------------------------------------------

WIND SPEED(MPH)

WIND 
DIRECTION 

N 

NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 

WNW 
NW 
NNW

1-3 4-7 8-12 13-18 19-24

6 
6 

12 
32 
62 

127 
216 
140 

84 
38 
14 

6 
6 
2 
2 

11

0 
0 
0 
0 
0 
0 
0 
0 
2 
4 
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 
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 
0 
0 
0 
0

TOTAL 764 6 0 0 0 0 774 
-------------------------------------------------------------

PERIODS OF CALM(HOURS): 12 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 16

>24 TOTAL 

0 6 

0 6 
0 12 
0 32 

0 63 
0 127 
0 219 
0 140 
0 86 

0 42 
0 14 
0 6 

0 6 
0 2 
0 2 
0 11



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 35 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:19

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD 00010101-00123124 
STABILITY CLASS: ALL DT/DZ 
ELEVATION: SPEED:SP 35P DIRECTION:DI 35P LAPSE:DT150
......----------------------------------------------------

WIND SPEED(MPH) 
WIND

DIRECTION 

N 
NNE 
ENE 
ENE 

E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 

NW 
NNW 

TOTAL

1-3 4-7 8-12 

194 142 2 
208 67 3 
369 33 0 
430 84 0 
408 68 0 
523 32 0 
613 19 0 
494 34 0 
436 112 0 
342 223 26 
208 427 195 
172 473 211 
165 508 125 
137 297 43 
229 280 12 
176 205 8

5104 3004

13-18 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

9 
12 

1 
0 
0 

0

19-24 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

1 
0 

0 

0 

0

>24 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0

TOTAL 

338 
278 
402 
515 
479 
556 
636 
528 
548 
591 
840 
869 
799 
477 
521 
391

625 22 1 0 8768

PERIODS OF CALM(HOURS): 12 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 16



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 150 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:19

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: A DT/DZ 

ELEVATION: SPEED:SP150P DIRECTION:DI150P LAPSE:DT150
---------------------------------------------------------------

WIND SPEED(MPH)

WIND 
DIRECTION 

N 

NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
WNW

1-3 

1 
3 
0 
0 
0 
2 
1 
0 
0 
2 
1 
1 
0 
2 
1 
2

4-7 

21 
11 
16 
17 
24 
16 
15 
15 

9 
10 

8 

13 
31 
27 
19 
17

8-12 13-18 

25 8 

11 4 
6 0 

22 1 
20 0 
20 1 

21 1 
11 0 
14 1 

10 2 

16 5 

15 11 
43 35 
47 22 

12 0 
9 2

TOTAL 16 269 302 93 9 0 689 

-------------------------------------------------------------

PERIODS OF CALM(HOURS): 3 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 16

19-24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
5 
3 
0 
0

>24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

TOTAL 

55 
29 
22 
40 
44 
39 
38 
26 
24 
24 
31 
40 

114 
101 

32 
30



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 150 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31,2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:19

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 00010101-00123124 
STABILITY CLASS: B DT/DZ 
ELEVATION: SPEED:SP150P DIRECTION:DI150P LAPSE:DT150
......----------------------------------------------------

WIND SPEED(MPH) 
WIND

DIRECTION 

N 
NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 

TOTAL

1-3 4-7 8-12 13-18 19-24 
--- --- ---- ----- ----
0 7 2 0 0 
0 5 2 0 0 
0 5 2 1 0 
0 5 1 0 0 
0 5 3 0 0 
1 1 0 0 0 
0 5 1 0 0 
1 4 1 0 0 
1 4 4 0 0 
0 0 4 0 0 
0 2 7 0 0 
2 8 19 4 0 
3 10 15 9 0 
0 3 5 4 1 
0 7 1 0 0 
1 6 6 0 0

9 77 73 1

>24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 

0 

0

TOTAL 

9 
7 
8 
6 
8 
2 
6 
6 
9 
4 
9 

33 
37 
13 

8 
13

.8 1 0 178

PERIODS OF CALM(HOURS): 3 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 16



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 150 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: C DT/DZ 

ELEVATION: SPEED:SP150P DIRECTION:DI150P LAPSE:DT150
--------------------------------------------------------------

WIND SPEED(MPH)

WIND 
DIRECTION 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

1-3 4-7 8-12 13-18 19-24 >24 

2 12 2 0 0 0 

0 1 0 0 0 0 

2 6 1 0 0 0 

2 5 1 0 0 0 

0 8 2 0 0 0 

1 6 1 0 0 0 

0 2 1 0 0 0 

0 10 2 0 0 0 

0 5 4 0 0 0 

0 2 7 1 0 0 

0 4 13 2 1 0 

2 12 13 9 2 0 

2 23 22 12 1 0 

0 12 10 2 0 0 

1 17 5 0 0 0 

1 7 6 0 0 0

TOTAL 13 132 90

TOTAL 

16 
1 
9 
8 

10 
8 
3 

12 
9 

10 
20 

38 
60 
24 

23 

14

26 4 0 265

PERIODS OF CALM(HOURS): 3 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 16



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 150 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 00010101-00123124 
STABILITY CLASS: D DT/DZ 
ELEVATION: SPEED:SP150P DIRECTION:DI150P LAPSE:DT150
. .. .. ...--------------------------------------------------

WIND SPEED(MPH) 
WIND

DIRECTION 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
sw 
WSW 
W 
WNW 
NW 
NNW

1-3 4-7 8-12 

17 63 52 
17 53 21 
31 49 6 
29 104 38 
16 71 28 
10 17 10 

6 16 3 
13 32 9 

9 43 26 
8 53 51 

28 70 159 
36 116 190 
28 115 345 
25 102 195 
20 86 76 
24 51 45

TOTAL 317 1041 1254 378 34 3 3027 
---- ------------------------------------------------------
PERIODS OF CALM(HOURS): 3 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 16

13-18 

3 
2 
1 
1 
0 

0 

0 

0 

2 
7 

32 
76 

181 
66 

6 
1

19-24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 
22 

6 

0 

0

>24 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0

TOTAL 

135 
93 
87 

172 
115 

37 
25 
54 
80 

119 
289 
424 
694 
394 
188 
121



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 150 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: E DT/DZ 

ELEVATION: SPEED:SPl50P DIRECTION:DII50P LAPSE:DT150-

WIND SPEED (MPH)

WIND 
DIRECTION 1-3 4-7 8-12 13-18 19-24

N 47 50 22 1 0 

NNE 81 49 13 0 0 

NE 96 85 7 1 0 

ENE 122 174 45 4 0 

E 54 68 15 0 0 

ESE 23 21 6 0 0 

SE 27 26 13 1 0 

SSE 19 38 5 0 0 

S 33 90 52 2 0 

SSW 47 92 26 1 0 

SW 74 82 95 8 0 

WSW 59 75 70 15 0 

W 53 97 66 41 2 

WNW 32 137 50 9 1 

NW 26 56 12 0 0 

NNW 25 63 12 0 0 
--- -------------------------------------------

TOTAL 818 1203 509 83 3

PERIODS OF CALM(HOURS): 3 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 16

>24 TOTAL 

0 120 
0 143 
0 190 
0 345 
0 137 

0 50 
0 67 
0 62 

0 177 
0 166 
0 259 

1 220 
1 260 
0 229 

0 94 

0 101 

2 2620



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 150 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000 

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 00010101-00123124 
STABILITY CLASS: F DT/DZ 
ELEVATION: SPEED:SP150P DIRECTION:DI150P LAPSE:DT150
.....----------------------------------------------------------

WIND SPEED(MPH) 
WIND 

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL 
-------------------------------- ---------- -----

N 54 11 0 0 0 0 65 
NNE 112 20 0 0 0 0 132 
NE 123 59 1 0 0 0 184 
ENE 72 63 3 0 0 0 138 
E 28 25 0 0 0 0 53 
ESE 20 6 1 0 0 0 27 
SE 13 8 3 0 0 0 24 
SSE 23 14 1 0 0 0 38 
S 28 23 9 0 0 0 60 
SSW 49 48 6 0 0 0 103 
SW 88 56 11 0 0 0 155 
WSW 53 36 2 0 0 0 91 
W 31 26 2 0 0 0 59 
WNW 13 14 2 1 0 0 30 
NW 15 14 0 0 0 0 29 
NNW 23 3 1 0 0 0 27 
......-------------------------------------------------------

TOTAL 745 426 42 1 0 0 1215 
......-------------------------------------------------------

PERIODS OF CALM(HOURS): 3 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 16



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 150 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000 

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20 

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: G DT/DZ 

ELEVATION: SPEED:SP150P DIRECTION:DII50P LAPSE:DT150
---------------------------------------------------------------

WIND SPEED(MPH) 

WIND 

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL 
------------------- --- --- ---- ----- ----- --- ----

N 40 7 0 0 0 0 47 

NNE 69 18 0 0 0 0 87 

NE 80 21 0 0 0 0 101 

ENE 36 11 0 0 0 0 47 

E 23 9 0 0 0 0 32 

ESE 12 8 0 0 0 0 20 

SE 15 6 0 0 0 0 21 

SSE 15 8 1 0 0 0 24 

S 11 30 3 0 0 0 44 

SSW 43 62 3 0 0 0 108 

SW 53 44 2 0 0 0 99 

WSW 40 27 1 0 0 0 68 

W 14 14 0 0 0 0 28 

WNW 11 3 0 0 0 0 14 

NW 11 5 0 0 0 0 16 

NNW 18 0 0 0 0 0 18 
-------------------------------------------------------------

TOTAL 491 273 10 0 0 0 774 
-------------------------------------------------------------

PERIODS OF CALM(HOURS): 3 

VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 16



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 150 FT VERSUS 

DELTA TEMPERATURE 150-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 00010101-00123124 
STABILITY CLASS: ALL DT/DZ 
ELEVATION: SPEED:SP150P DIRECTION:DI150P LAPSE:DT150-

WIND 
DIRECTION 

N 
NNE 
NE 

ENE 

E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 

TOTAL

WIND SPEED (MPH)

1-3 4-7 8-12 

161 171 103 
282 157 47 
332 241 23 
261 379 110 
121 210 68 

69 75 38 
62 78 42 
71 121 30 
82 204 112 

149 267 107 
244 266 303 
193 287 310 
131 316 493 

83 298 309 
74 204 106 
94 147 79

13-18 

12 
6 
3 
6 
0 

1 
2 
0 

5 
11 

47 
115 
278 
104 

6 
3

19-24 

0 
0 
0 

0 

0 

0 

0 

0 

0 
0 

2 
8 

30 

11 

0 

0

>24 

0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

1 

4 

0 

0 

0

2409 3421 2280 599 51 5 8768

TOTAL 

447 
492 
601 
756 
399 
183 
184 
222 
403 
534 
862 
914 

1252 
805 
390 
324

PERIODS OF CALM(HOURS): 3 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 16



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 500 FT VERSUS 

DELTA TEMPERATURE 500-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: A DT/DZ 

ELEVATION: SPEED:SP500P DIRECTION:DI500P LAPSE:DT500-

WIND SPEED (MPH)

WIND 
DIRECTION 

N 

NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

1-3 4-7

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 
0 
0 
0 
0 
0 
0 
0

8-12 13-18

0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

0 
0 
0 
3 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0

TOTAL 0 0 2 4 0 0 6 

-------------------------------------------------------------

PERIODS OF CALM(HOURS): 0 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 14

19-24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

>24 TOTAL 

0 0 
0 0 
0 0 
0 4 
0 0 
0 1 

0 1 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 500 FT VERSUS 

DELTA TEMPERATURE 500-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 00010101-00123124 
STABILITY CLASS: B DT/DZ 
ELEVATION: SPEED:SP500P DIRECTION:DI500P LAPSE:DT500
......----------------------------------------------------

WIND SPEED(MPH)
WIND 

DIRECTION 

N 
NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NCNW

1-3 4-7 8-12 13-18

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0

0 
0 
2 
2 
2 
2 
5 
0 
0 
0 
0 
0 
0 
0 
0 
2

0 
1 
0 
3 
0 
0 
3 
0 
0 
0 
0 
0 
0 
1 
0 
0

TOTAL 0 2 15 8 0 0 25 
......-------------------------------------------------------

PERIODS OF CALM(HOURS): 0 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 14

19-24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

>24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

TOTAL 

0 

1 

2 

5 

2 

2 

9 

0 

1 

0 

0 

0 

0 

1 

0 

2
---------------



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 500 FT VERSUS 

DELTA TEMPERATURE 500-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: C DT/DZ 

ELEVATION: SPEED:SP500P DIRECTION:DI500P LAPSE:DT500

---------------------------------------------------------------

WIND SPEED(MPH)

WIND 

DIRECTION 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 

WNW 
NW 
NNW

1-3 4-7 8-12 13-18 19-24

0 4 6 5 

0 0 3 0

0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0

3 
0 
0 
0 
1 
1 

3 
0 
2 
0 
4 
1 
2 
2

4 
4 
7 
9 

12 
4 
2 
1 
0 
0 
8 
5 
4 
0

1 
1 

0 
2 
0 
1 
0 
0 
0 
0 
4 
5 
0 
1

TOTAL 2 23 69 20 10 0 124 

--------------------------------------------------------------

PERIODS OF CALM(HOURS): 0 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 14

>24 

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 
0 
0 
0 
2 
8 
0 
0

TOTAL 

15 
3 
8 
5 
7 

11 

13 
6 
5 
1 
3 
0 

19 
19 

6 
3

------------------------------



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 500 FT VERSUS 

DELTA TEMPERATURE 500-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 00010101-00123124 
STABILITY CLASS: D DT/DZ 
ELEVATION: SPEED:SP500P DIRECTION:DI500P LAPSE:DT500
......-----------------------------------------------------

WIND 
DIRECTION 

N 
NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

1-3 

12 
10 

19 
26 
14 
14 

9 
11 

5 
13 
19 
14 

9 
15 
13 
13

WIND SPEED (MPH) 

4-7 8-12 13-18 

53 132 58 
43 40 24 
58 20 7 
53 61 26 
79 i1 11 
75 117 35 
54 39 21 
38 45 12 
31 88 57 
34 94 70 
44 150 256 
55 160 222 
75 200 305 
72 257 222 
63 169 100 
68 133 56

TOTAL 216 895 1816 1482 389 73 4871 
--- -------------------------------------------------------
PERIODS OF CALM(HOURS): 0 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 14

19-24 

4 
0 
2 
1 
0 
0 
0 
3 
2 

9 
60 
57 

158 
78 
10 

5

>24 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
5 

15 
28 
24 

0 
0

TOTAL 

259 
117 
107 
167 
215 
241 
123 
109 
183 
220 
534 
523 
775 
668 
355 
275



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 

WIND SPEED AND DIRECTION 500 FT VERSUS 
DELTA TEMPERATURE 500-35FT 

JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:20

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: E DT/DZ 

ELEVATION: SPEED:SP500P DIRECTION:DI500P LAPSE:DT500

---------------------------------------------------------------

WIND SPEED(MPH)

WIND 
DIRECTION 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 

WNW 
NW 
NNW

1-3 4-7 8-12 13-18 19-24 
- - - - - - -- - -- --

13 
24 
33 
34 
53 
42 
15 
18 
22 
22 
35 
32 
31 
23 
22 
19

36 
22 
54 
61 
93 
83 
45 
41 
37 
20 
45 
65 

114 
64 
31 
26

44 
24 
19 
33 
58 
52 
35 
35 
41 
46 
77 
49 

107 
65 
28 
27

22 
8 
9 
9 
6 

11 
16 

17 
73 
53 

109 
18 
31 
11 
17 

4

0 
0 
2 
2 
0 
0 
3 
2 

11 
13 
58 
11 

7 
1 
1 
1

TOTAL 438 837 740 414 112 6 2547 

-------------------------------------------------------------

PERIODS OF CALM(HOURS): 0 

VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 14

>24 TOTAL 

0 115 
0 78 
0 117 

0 139 
0 210 

0 188 
0 114 
0 113 
0 184 
0 154 

2 326 
1 176 
1 291 
2 166 
0 99 
0 77



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 500 FT VERSUS 

DELTA TEMPERATURE 500-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:21

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD 00010101-00123124 
STABILITY CLASS: F DT/DZ 
ELEVATION: SPEED:SP500P DIRECTION:DI500P LAPSE:DT500
.....----------------------------------------------------------

WIND SPEED(MPH)
WIND 

DIRECTION 1-3 4-7 8-12 13-18 
-- - - -- - - - --- - - - - -

N 11 22 11 2 
NNE 16 26 5 0 
NE 16 26 6 0 
ENE 22 24 8 2 
E 22 30 7 0 
ESE 16 33 9 0 
SE 21 29 26 6 
SSE 26 27 16 3 
S 15 30 24 12 
SSW 15 31 20 16 
SW 23 39 13 39 
WSW 19 41 14 1 
W 13 27 26 14 
WNW 12 36 19 0 
NW 14 15 5 0 
NNW 13 4 5 0 
---------------------------------------

TOTAL 274 440 214 95

19-24 

0 
0 

0 
0 

0 

0 
0 

0 

0 

0 
16 
0 

1 
0 

0 

0

>24 

0 
0 

0 
0 

0 

0 
0 

1 
0 

0 
0 

0 

0 

0 

0 

0

TOTAL 

46 
47 
48 
56 
59 
58 
82 
73 
81 
82 

130 
75 
81 
67 
34 
22

17 1 1041

PERIODS OF CALM(HOURS): 0 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 14



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 500 FT VERSUS 

DELTA TEMPERATURE 500-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:21

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 00010101-00123124 

STABILITY CLASS: G DT/DZ 

ELEVATION: SPEED:SP500P DIRECTION:DI500P LAPSE:DT500
--------------------------------------------------------------

WIND SPEED (MPH)

WIND 
DIRECTION 

N 

NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 

W 
WNW 
NW 
NNW

1-3 4-7 8-1

0 
1 
1 

4 
0 
1 
2 
2 
6 
2 
3 
2 
0 
1 
0 
0

1 
0 
2 
4 
1 
2 

10 
17 
11 

12 
7 
3 
1 
1 
0 
0

a 

a

2 13-18 19-24 >24 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
2 0 0 0 
3 0 0 0 

.1 1 0 0 

.4 6 0 0 
5 10 1 0 

1 1 0 0 
3 0 0 0 

1 0 0 0 
0 0 0 0 

0 0 0 0

TOTAL 25 72 40 18 1 0 156 
------------------------------------------------------------

PERIODS OF CALM(HOURS): 0 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 14

TOTAL 

1 
1 
3 
8 
1 
3 

14 
22 
29 
34 
26 

7 
4 
3 
0 
0

---------------------------------------



BEAVER VALLEY JOINT FREQUENCY DISTRIBUTION 
WIND SPEED AND DIRECTION 500 FT VERSUS 

DELTA TEMPERATURE 500-35FT 
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

SITE: BEAVER VALLEY UNIT: ONE 03/05/01 13:21

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 00010101-00123124 
STABILITY CLASS: ALL DT/DZ 
ELEVATION: SPEED:SP500P DIRECTION:DI500P LAPSE:DT500-

WIND SPEED(MPH)
WIND 

DIRECTION 1-3 4-7 

N 36 116 
NNE 51 91 
NE 69 143 
ENE 86 142 
E 89 203 
ESE 73 193 
SE 47 140 
SSE 57 124 
S 48 113 
SSW 52 97 
SW 81 137 
WSW 67 164 
W 54 221 
WNW 51 174 
NW 49 ill 
NNW 45 100 
------------ ---------------

TOTAL 955 2269

8-12 13-18 

193 87 
72 33 
51 17 

109 44 
185 17 
190 48 
119 47 
103 33 
166 143 
175 145 
245 414 
224 242 
344 354 
347 239 
206 117 
167 61 

2896 2041

19-24 

4 
0 
4 
3 
0 
0 
3 
5 

13 
22 

135 
68 

168 
87 
11 

6

>24 TOTAL 

0 436 
0 247 
1 285 
0 384 
0 494 
0 504 
0 356 
1 323 
0 483 
0 491 
7 1019 

16 781 
29 1170 
26 924 

0 494 
0 379

PERIODS OF CALM(HOURS): 0 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 14

529 80 8770
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PREFACE 

This OFFSITE DOSE CAJLULATICN MANUAL (ODCM) provides the information and 
methodologies to be used by Beaver Valley Power Station Unit 1 and Unit 2 (BV-I) 
and (BV-2) to assure cormliance with the Administrative Controls Section of the 
operating Technical Specifications. They are intended to show ccmpliance with 10 
CFR 20.106 or 10 CER 20.1302 as appropriate, 10 CFR 50.36a, Appendix I of 10 CER 
50, and 40 CFR 190.  

This ODCM is based on the following United States Nuclear Regulatory Commission 
(USNRC) documents: 

"* NUREG-0472, Draft 7 for Rev. 3, September, 1982, Standard Radiological Effluent 
Technical Specifications For PWRs.  

"* NURBG-0133, October, 1978, Preparation Of Radiological Effluent Technical 
Specifications For Nuclear Power Plants.  

"* Generic Letter 89-01, January 31, 1989, Inplementation Of Programmatic Controls 
For Radiological Effluent Technical Specifications In The Administrative 
Controls Section Of The Technical Specifications And The Relocation Of 
Procedural Details Of RETS To The ODCM Or To The PCP.  

"* NUREG-1301, April, 1991, Offsite Dose Calculation Manual Guidance: Standard 
Radiological Effluent Controls For Pressurized Water Reactors, Generic Letter 
89-01, Supplement No. 1.  

"• Other miscellaneous inputs from the USNRC.  

Specific plant procedures for inplemeantation of this m-anual are included in various 
site manuals and documents. Procedures from the following manuals and documen.s 
are utilized by the operating staff to assure compliance with Technical 
Specifications and the Appendix C COXNTROLS of the ODCM: 

"* Health Physics Manual (BVPS-HPM) 
"* Radiological Engineering Administrative Manual (REAM) 
"* Environmental Program Manual (EPM) 
"* Operating Manuals (OM) 
"* Maintenance Surveillance Procedures (MSP) 
"• Operational Surveillance Tests (OST) 

The ODCM has been prepared as generically as possible in order to minimize the need 
for future versions. However, same changes to the ODCM nay be necessary in the 
future. Any such changes will be properly prepared, reviewed, and approved as 

indicated in the Administrative Control Section of the Technical Specifications.  
An inplelentation procedure for control of the ODCM is included in the REAM. In 
summary, any ODCM changes will be properly justified to ensure that ODCM changes 
will maintain the level of radioactive effluent control required by 10 CFR 20.106 
or 10 CFR 20.1302 as appropriate, 40 CER Part 190, 10 CFR 50.36a and Appendix I to 
10 CFR 50 and not adversely inpact the accuracy or reliability of effluent dose, or 
setpoint calculation.  
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HISTORY OF ODCM CHANGES 

(1) BV-I ODCM, Issue 1 (Effective January, 1984) 

This is the initial issue of the EV-I ODCM, as prepared for inplemntation 
of the Radiological Effluent Technical Specifications (RETS).  
Imrplementation of this manual was cormcensurate with Amendnent No. 66 to the 
Unit 1 Technical Specifications as approved by the NRC on 
March 28, 1983.  

(2) BV-I ODCM, Issue 1, Revision 1 (Effective October, 1984) 

A description of the changes that were irTple-ented with this revision are 
as follows: 

"* Table 1.3-1 was revised to include liquid dose factors for nuclides 
presently identified at BVPS and not included in the original table.  

"* Equations 2.1-19 and 2.1-22 were revised as approved at RSC Meeting 
No. BVPS-RSC-1-84 on January 31, 1984. The equations were revised to 
clarify flow rate terminology.  

"* Section 2.2.2 was revised to delete the food and ground pathways for 
gaseous dose rate calculations of 1-131, tritium, and radionuclides in 
particulate form with half lives greater than 8 days.  

"* Table 2.2-13 was revised to include 7 organs rather than only the 
maxi=mu organ. Also, the receptor was changed from infant to child, and 
addition/deletion of nuclides to be consistent with the Technical 
Specifications and nuclides identified at BV-I.  

(3) BV-I OECM, Issue 1, Revision 2 (Effective July, 1986) 

A description of the changes that were inplemrented with this revision are 
as follows: 

"• Provide a flow based monitor setpoint adjustment factor in Section 
1.1.2. This change makes Section 1.1.2 consistent with Section 1.1.1 
and current procedures.  

"• Revise the 31-day dose projection limits and methodology in Sections 
1.3.2, 2.3.1.2, and 2.3.2.2. This change corrected the 31-day dose 
projection limits and changed the dose projection methodology to be 
consistent with proposed software.  

"* Revise the Gaseous Effluent Monitor Setpoints in Sections 2.1.1 and 
2.1.2. They were revised due to pressure corrections determined for the 
detectors, changes in isotopic literature, and the addition of SPDlG 
Channel 5 alternate monitor data. The calculations supporting this itom 
are contained in Calculation Packages ERS-SFL-85-031 and ERS-ATL-86-008.  
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(4) BV-I ODCM, Issue 2, (Effective July, 1987) 
BV-2 ODCM, Issue 1, Revision 1 (Effective July, 1987) 

With the start-up of BV-2 in the second half of 1987, the BV-I ODCM 
required revision and the BV-2 ODCM required initial imrplementation. A 
description of the changes are as follows: 

"0 Produce functionally ccapatible BV-I and BV-2 OCMs which address site 
dose rate limits and meet regulatory requirnemnts. Note that due to the 
scope of the revisions to the Unit 1 ODCK, it was re-issued as Issue 2.  
Also, for clarity, the draft BV-2 ODCM previously suhmitted to the NRC 
was regarded as Issue 1 (historical) and operation of BV-2 began with 
Issue 1, Revision 1 of the BV-2 ODCM.  

"• A shared liquid radwaste system, permitting mixing of waste for 
processing, the sharing of dilution water, and the apportionment of dose 
according to NJREG-0133 was incorporated into both OCMs.  

"* A shared elevated gaseous radwaste system, permitting the mixing of 
gaseous radwaste and the apportionment of dose, according to NURBG-0133 
was incorporated into both ODCMs.  

"• Separate ground level gaseous releases were maintained. The BV-I ODCM 
was updated to incorporate the BV-2 five year meteorology base. Gaseous 
source terms were revised to that calculated for BV-I in the BV-2 FSAR, 
and terms were added for calculation of a turbine building release.  

"* The gaseous effluent monitor alarm setpoints of both ODCMs were revised 
as required by revisions to meteorology, source terms, monitor 
efficiencies, and revised percentages of site dose rate limits.  

"* Formal justification was provided for use of the "T" factor in 
Containment Purge Dose Rate calculations. Whereas, the dose rate for a 
Containment Purge may be averaged over a time period not to exceed 960 
minutes. Since the Containment air volume change time period is 60 
minutes, then the naximum value for "T" is 16 (i.e., 960 minutes/60 
minutes = 16).  

(5) BV-I ODCM, Issue 2, Revision 1 (Effective December, 1987) 
BV-2 0DCM, Issue 1, Revision 2 (Effective December, 1987) 

Sections 2.1.3 and 2.1.4 of both ODCMs were changed to delete a note 
concerning noble gas nuclides as requested by a NRC letter dated 
July 14, 1987 titled Beaver Valley Unit 2 - Offsite Dose Calculation 
Manual, ODCM (TAC 63996).  

(6) BV-l ODCM, Issue 2, Revision 2 (Effective June, 1989) 
BV-2 0ECM, Issue 1, Revision 3 (Effective June, 1989) 

A description of the changes that were inplen-ented with this revision are 
as follows: 

* Both ODCMs were revised for addition of Sections 1.4 and 2.4. This 
addition gives a description of and includes flow diagrams of the Liquid 
Radwaste System and the Gaseous Radvaste System. (See justification 1) 
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Correct the following typos to BV-I ODCM Equation 1.1-8: 

A. Show differentiation between the two f's. (See Justification 1) 
B. Add the division sign. (See Justification 1) 

Re-define Fk in equation 1.3-1 of both ODCMs, as allowed by the NRC.  
(See Justification 1) 

Correct typos to the following: 

A. BV-I ODCM equation 1.3-7, add a division sign between the brackets.  
(See Justification 1) 

B. BV-I ODCM equation 1.3-8, add a division sign between the brackets.  
(See Justification 1) 

C. Add the words "from each reactor unit" to five places 
(Sections 1.3.1, 1.3.2, 2.3.1.1, 2.3.1.2, and 2.3.2.2) of both 

ODCMs. This ensures cotpliance with the current requireme•nts of 
the Technical Specifications. (See Justification 2) 

D. Equation 2.1-20 of both ODCMs, change the HHSP to HSP rultiplier 
from 0.70 to 0.33. (See Justification 1) 

E. Equation 2.1-24 of both ODCMs, change the HHSP to HSP multiplier 
from 0.70 to 0.33. (See Justification 1) 

F. Correct punctuation in Section 2.3.2.1 of the BV-I ODCM.  

(See Justification 2) 

G. Correct typos in Table 3.0-1 of both ODCMs. (See Justification 2) 

H. Correct typos in Figure 3.0-3 of both ODCMs. (See Justification 2) 

"* Add Reference (7) to Section 2 of the BV-I ODCM. (See Justification 3) 

"* Add the words "from the site" to Section 2.2.2 of both ODCMs. This 
ensures ccripliance with the current requirements of the Technical 
Specifications. (See Justification 2) 

" Revise BV-I ODCM Table 2.2-2 to change the particulate and iodine 
radionuclide mix for the Unit 1 Ventilation Vent and to correct a typo 
for Xe-135m in the Containment Vacuum Pumps. (See Justification 3) 

" Provide re-verified Pi, values for the Beaver Valley site in Table 2.2-13 
of both ODCMs. (See Justification 1) 

" Correct the definition for the tf value in the cow-meat pathway in 
Section 2.3.2.1 of both ODCMs. (See Justification 1) 

" Provide re-verified R values for the Beaver Valley site in Tables 2.3-2 
through 2.3-20 of both ODCMs. (See Justification 1) 

" Change the particulate and iodine release fractions in Appendix B of the 
BV-I ODCM. (See Justification 3) 

xvi 
Revision 14



BV-I and 2 ODCM

The justification used for Change (6) to the O]XC1s are as follows: 

1. A letter dated March 2, 1989 (from the NRC) was received by Duquesne 
Light regarding acceptance of the Offsite Dose Calculation Manuals.  
The NRC acceptance of the BV-l and BV-2 ODCMs was based on Technical 
Evaluation Reports (TER No. EGG-PHY-8194 and EGG-PHY-8217) provided by 
the Idaho National Engineering Laboratory.  

As stated in the letter, minor concerns are delineated in Section 4 of 
the TER. In general, these concerns are considered typos or additions 
and in one way in-pact any of the calculations currently being 
performed for dose contributions. However, one of these concerns is 
regarding the inability to reproduce the ODCM R values for the cow
meat, cow-milk and goat-milk pathways when using the ODCM/NURE3-0133 
methodology. These R values (along with all other ODCM R values) were 
re-validated VIA Calculation Package No. ERS-ATL-89-014. The results 
of this package showed that the R values for the three aforementioned 
pathways were in error. Since the R values in error do not involve 
the controlling receptor for gaseous release (i.e.; the controlling 
receptor is VIA the Inhalation, Ground, and Vegetation pathways, not 
the pathways subject to error) than these changes to the ODCM will not 
adversely inoact the accuracy or reliability of effluent dose 
calculations.  

2. As requested by DLC letters ND3NSM:3431, NDlNSM:3522, and NDINSM:3652, 
Technical Specifications were required to be verified in all plant 
irplerepnting procedures. As part of this effort, wording errors/typos 
were identified in various sections of the ODCM. This revision 
corrects the anomalies identified during the verification effort.  

3. As delineated in letter NDlSHP:776, dated February 12, 1988 (BVPS-I 
ODCM Table 2.2-2, Appendix B) a series of apparent discrepancies were 
identified between ODCM Table 2.2-2 and similar tables of the BVPS-2 
FSAR. Evaluation showed that apparent credit was given for continuous 
filtration of SLCRS releases which is invalid at Unit 1. However, the 
calculation package on which the BVPS-2 FSAR expected release tables 
are based, is correct (i.e.; no credit was taken for routine 
filtration for Unit 1 releases). Exccept for revising the OCM, no 
further corrective action is necessary because the particulates and 
iodines in the ODCM were not used for gaseous effluent alarm setpoint.  
Therefore, this change does not adversely impact the accuracy or 
reliability of setpoint calculations.  

(7) BV-l and 2 0DCM, Issue 3 (Effective August, 1995) 

The comrbined ODCM, as implemented by ISSUE 3, contains the following 
changes: 

Prior to ISSUE 3, BV-I and BV-2 had individual ODCMs that were 
generically equal. In an effort to simplify the inxplemnting documents, 
the ODCMs have been combined. This merger of the individual ODCMs will 
maintain the level of radioactive effluent control required by 10 CFR 
20.1302, 40 CFR Part 190, 10 CFR 50.36a, and Appendix I to 10 CFR Part 
50. Also, this merger will not adversely inpact the accuracy or 
reliability of effluent, dose, or setpoint calculations.  
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* Revised Section 1.0 (Liquid Effluents) to show compliance with 10 CER 20 
Appendix B (20.1001 - 20.2401), Table 2, Col. 2 EC's. This includes the 
following: 

- Revising the alarm setpoints for mo~nitors (RM-LW-104, RM-LW-116, and 
2SGC-RQ100) 

- Updating the BV-I monitor detection efficiencies 
- Updating discharge rate and dilution rate parameters for BV-I and 

BV-2 
- Adding the alarm setpoints for monitors (RM-RW-100, RM-DA-100, 

2SWS-RQI01, and 2SWS-RQI02) 

* Revised Section 1.0 (Liquid Effluents) and Section 2.0 (Gaseous 
Effluents) to merge the BV-I alarm setpoint calculations with the BV-2 
alarm setpoint calculations. For all practical purposes, when Tables, 
Figures, and Equations were transferred to the combined ODCM, the 
numbering was kept generically equal. The only exception to this are as 
follows: 

- If a table was contained in both ODCMs, but each had data specific 
to BV-I or BV-2, then an a or b was added to the table. For 
example, Table 1.1-1 was previously included in the BV-I OD•M and 
the BV-2 OCM. These tables are now numbered 1.1-la and 1.1-lb 
denoting BV-l and BV-2 respectively. A cross reference for ODCM 
tables is provided in the Table Of Contents.  

- If an equation was contained in both ODCMs, but each had data 
specific to BV-I or BV-2, then a (1) or (2) was added to the 
equation. For example, Equation 1.1-1 was previously included in 
the BV-I ODCM and the BV-2 0DCM. These equations are now numbered 
1.1(1)-l and 1.1(2)-l, denoting BV-I and BV-2 respectively. A cross 
reference for ODCM equations is provided in the Table Of Contents.  

"* Revised Section 3.0 (Radiological Environmental Monitoring Program) to 
list the program requirements from the Radiological Assessment Branch 
Technical Position (Revision 1, 1979).  

"* Revised Section 4.0 (Information Related To 40 CFR 190) to provide 
clarified reporting requirements for the Special Report. The 
clarifications were taken from Generic Letter 89-01, Supplement No. 1 (NUREG-1301).  

"* Revised Appendix A to transfer the Batch Release dispersion parameters 
frcn Appendix A (Tables A-2 through A-5) to Section 2.3 (Tables 2.3-35 
through 2.3-38). This revision was done for clarification. For 
example, all dispersion parameters are now included in one area of the 
ODCM.  

"* Added Appendix C: Procedural details for the Radiological Effluent 
Technical Specifications (RETS) were transferred from the Technical 
Specifications to Appendix C of the ODCM per Generic Letter 89-01 and 
Generic Letter 89-01, Supplement No. 1 (NUREG 1301).  
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This Appendixý also includes selected Definitions and Tables as delineated 
in the Technical Specifications (Section 1) and selected Applicability 
and Surveillance Requirement statements as delineated in the Technical 
Specifications (Section 3/4 0). These were added to Appendix C for 
reference purposes, even though they are currently described in the 
Technical Specification.  

" Added Appendix D: The bases for ODCM Controls were transferred from the 
Bases Section of the Technical Specifications to Appendix D of the ODCM 
per Generic Letter 89-01.  

"* Added Appendix E: The Annual Radioactive Effluent Release Report and 
the Annual Radiological Environmental Report reporting requirements are 
listed in this appendix to the ODCM.  

"* There are three differences (i.e., non-editorial changes) in this ODCM 
revision when compared to the previous BV-I and BV-2 Technical 
Specifications. These are the only changes that are identified by 
revision bars. These differences are as follca-: 

- First Difference (LLD Definition Clarification): 

There was a sentence removed in the LLD Standard Deviation 
Definitions delineated in Appendix C Tables 4.11-1 and 4.11-2. This 
sentence stated: "In calculating the LLD for a radionuclide 
determaned by gamma ray spectrumetry, the background shall include 
the typical contributions of other radionuclides rmally present in 
the samples (e.g., potassium in milk samples)." 

It should be noted that this sentence was removed by justification 
of NURBX-0472, Rev. 2 (i.e., this revision to the NUREI removed the 
sentence from Tables 4.11-1 and 4.11-2). It should be noted that at 
BV-I and 2, there are no other radionuclides nornally present in 
effluent sanples. Howeve--r, there is applicability to environmental 
LLD calculations due to the existence of other radionuclides in 
environmental samples. This sentence, therefore, will not be 
removed from Appendix C, Table 4.12-1.  

Removal of the sentence from Appendix C, Tables 4.11-1 and 4.11-2 
does not adversely inpact the accuracy or reliability of current or 
past effluent LID calculations. This change maintains the level of 
radioactive effluent control required by 10 CFR 20.1302, 40 CFR Part 
190, 10 CFR 50.36a, and Appendix I to 10 CER Part 50, and does not 
adversely in-pact the accuracy or reliability of effluent, dose, or 
setpoint calculations.  

This change brings ODCM Appendix C, Tables 4.11-1 and 4.11-2 in 
generic agreement with NRC guidance (i.e., NURBG-0472) and industry 
standard.  
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Second Difference (Change From Semi-Annual Report To Annual Report: 

The frequency of the Radioactive Effluent Release Report was changed 
from Semi-Annual to Annual. This change is justified by Federal 
Register, Rules And Regulations (Vol. 57, No. 169, Monday, August 
31, 1992), where as; 10 CFR Part 50.36a(a) (2) states, in part: 

"Each licensee shall submit a report to the Cauiission annually that 
specifies the quantity of each of the principal radionuclides 
released to unrestricted areas in liquid and in gaseous effluents 
during the previous 12 months of operation.. .the tim between 
submission of the reports must be no longer than 12 .mcths..." 

This change maintains the level of radioactive effluent control 
required by 10 CFR 20.1302, 40 CFR Part 190, 10 CER 50.36a, and 
Appendix I to 10 CFR Part 50, and does not adversely inoact the 
accuracy or reliability of effluent, dose, or setpoint calculations.  

Third Difference (Iropleintation Of New 10 CER 20): 

The definition for NEMBER(S) OF THE PUBLIC was revised to agree with 
the definition in New 10 CFR 20.1003.  

The definition for UNRESTRCICED AREA was modified from the 
definition that was in the Technical Specifications prior to 
transferring to the ODCM. This modification was necessary to ensure 
that the ODCM dose model for gaseous releases is not affected. The 
modification involved adding the following sentence: "For gaseous 
release dose calculations, the UNRESTRICTED AREA should exclude any 
public road, railway, or waterway adjacent to or crossing the site 
that is not occupied continuously by MEMBER(S) OF THE PUBLIC".  

The limits for liquid effluent concentration were changed from 1 
times Old 10 CFR 20 Appendix B (20.1 - 20.601), Table II, Col. 2 
MPC's to 10 times New 10 CFR 20 Appendix B (20.1001 - 20.2401), 
Table 2, Col. 2 BC's. This limit will now be referred to as the 
ODCM Effluent Concentration Limit (OEC) .  

For gaseous effluents, no changes were made to implement the New 10 
CFR 20. As justification, when the utility adopted the RETS 
(1/1/84), conpliance to 10 CFR 20 shifted fran the MPC concept to 
the Unrestricted Area Dose Rate concept. The Dose Rate concept is 
the preferred method of controlling gaseous effluent release rate, 
and will continue to be used in-lieu of the MPC or EC concept.  

Changing to the OEC limit for liquid effluents acccmnodates needed 
operational flexibility to facilitate inrplementation of the New 10 
CER 20 requirerents.  

For information, the general intent of the New Part 20 is that 
radiation doses to members of the public not exceed 100 mrems per 
year, which is more restrictive than the 500 mrems per year limit in 
the Old Part 20, and that fuel cycle licensees also ccrroly with 40 
CFR 190. The New Part 20 does not include a requirement on limiting 
radioactivity concentrations in effluents, which is less restrictive 
than the Old Part 20.  
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The basic. requirements for RETS (i.e.; now the ODCM Appendix C 
Controls) are stated in 10 CFR 50.36a. These requirements indicate 
that compliance with the RETS will keep average annual releases of 
radioactive material in effluents to small percentages of the limits 
specified in the Old 10 CFR 20.106 (New 10 CFR 20.1302). These 
requirents also indicate that operational flexibility is allowed 
(with considerations for public health and safety) which may 
temporarily result in releases higher than such small percentages, 
but still within the MPC limits specified in the Old 10 CFR 20.106.  
The MPC's relate to an annual dose of 500 mrem. Also, 10 CFR 50.36a 
indicates that when using operational flexibility, best efforts 
shall be exerted to keep levels of radioactive materials in 
effluents to ALARA as set forth in 10 CFR 50 Appendix I.  

As stated in the Introduction to Appendix B of the New 10 CFR 20, 
the liquid EC's are based on an annual dose of 50 toreo. Since a 
release concentration corresponding to a limiting dose rate of 500 
mre•m/year has been acceptable as a RETS limit for liquid effluents, 
it should not be necessary to reduce this limit by a factor of ten.  

BV-I and BV-2 has demonstrated that the use of the MPC's associated 
with the Old 10 CFR 20.106 has resulted in calculated maxihm= 
individual doses to a member of the public that are small 
percentages of the limits of 10 CFR 50 Appendix I. Therefore, the 
use of the OEC's, which correspond to an annual dose of 500 mreM 
(i.e.; 10 times the New 10 CER 20 EC's) should not have a negative 
impact on the ability to continue to operate within the limits of 10 
CFR 50 Appendix I, and 40 CFR 190.  

Operational flexibility is also necessary in establishing a basis 
for effluent monitor setpoint calculations. As previously 
discussed, the EC's stated in the New 10 CFR 20 relate to a dose of 
50 mrem in a year. This is too restrictive to base effluent monitor 
setpoint calculations. For rany liquid effluent release situations, 
the monitor background is high, which could result in a monitor 
setpoint that is approximately equal to the monitor background.  

In summarz, to accomrodate operational. flexibility needed for 
effluent releases, the limits associated with the liquid release 
concentration (i.e.; the OEC) are based on 10 timres the EC's stated 
in the New 10 CFR 20. The multiplier of 10 is used because the 
annual dose of 500 mrem (Old 10 CFR 20 MPC bases) is a factor of 10 
higher than the annual dose of 50 mrEm (New 10 CFR 20 EC bases).  
Comrpliance with the 100 mrem dose limit of the New 10 CFR 20.1302 
will be demonstrated by operating within the dose limits of 10 CER 
50 Appendix I, and 40 CFR 190 (which are also ODCM Controls for 
liquid and gaseous effluents). Implementation of the New 10 CFR 20 
for liquid effluents maintains the level of radioactive effluent 
control required by 10 CFR 20.1302, 40 CFR Part 190, 10 CFR 50.36a, 
and Appendix I to 10 CFR Part 50, and does not adversely inpact the 
accuracy or reliability of effluent, dose, or setpoint calculations.  
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* SUMMARY: 

Per Generic Letter 89-01, the transfer of RETS procedural details fulfills 
the goal of the USNRC Policy Statement for Technical Specification 
improvements. It is not the USNRC's (or DLC's) intent to reduce the level 
of radioactive effluent control. Rather, the intent is to provide 
programmatic controls for RETS (as delineated in Technical Specification 
6.8.6) and allow for relocation of the procedural details of the RETS to 
the ODCM.  

(8) BV-I AND 2 0DCM, Issue 3, Revision 1 (Effective October, 1995) 

A description of the changes that were implemented with this revision are 
as follows: 

"* Index: Editorial changes were made for clarity. (See justification 1) 

"* Section 1.0: Revised Nb-95 and Nb-97 dose factors in Table 1.3-1 due to 
changing the niobium bioaccumnlation factor. (see justification 2) 

"* Appendix A: A change was made to Table 1.1 so that the letter A would 
proceed the table number. (See justification 1) 

"* Appendix B: A descriptive paragraph was added at the front of this 
Appendix. Also, changes were made to the tables so that the letter B 
would proceed the table numbers. (See justification 1) 

"* Appendix C: Descriptive paragraphs were added at the front of the 
Appendix (See justification 1). Removed the process flow rate 
operability and surveillance requirements for gaseous effluent radiation 
monitors 2RMQ-RQ301, 2R42-RQ303 and 2HVL-RQII2 from Tables 3.3-13 and 
4.3-13 (See justification 3). Added alternate system effluent flow rate 
measuring devices for the three gaseous effluent pathways to Tables 3.3
13 and 4.3-13 (See justification 4). Revised Surveillance Requirements 
4.11.1.1.3 and 4.11.1.1.4 and notes e and g of Table 4.11-1 to clarify 
Turbine Building surrp sampling requirements (See justification 5).  

"* Appendix D: Descriptive paragraphs were added at the front of the 
Appendix. (See justification 1) 

"* Appendix E: Descriptive paragraphs were added at the front of the 
Appendix. (See justification 1) 

"* Appendix F: This is a new Appendix to the ODCM. It contains plant 
procedure references for Radiological Effluent Technical Specification 
(RETS) that were transferred from the Technical Specification Procedure 
Matrix. (See justification 1) 
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The justification used for change (8) to the ODCM are as follows: 

1. These changes are considered editorial in nature. Therefore, these 
editorial changes will maintain the level of radioactive effluent 
control required by 10 CFR 20.1302, 40 CFR Part 190, 10 CFR 50.36a, 
and Appendix I to 10 CFR 50. Also the editorial changes will not 
adversely impact the accuracy or reliability of effluent dose or 
setpoint calculation.  

2. This change resulted from revising the bioaccurulation factor (BF) for 
niobium from the value posted in Table A-i of Regulatory Guide 1.109, 
Revision 1, 1977 (30,000 pCi/kg per pCi/l). Since this change in 
niobium BF (as documented and justified in Appendix A to Calculation 
Package No. ERS-ATL-83-027) merely removes the conservatism associated 
with organism uptake, then the change will maintain the level of 
radioactive effluent control required by 10 CFR 20.1302, 40 CFR Part 
190, 10 CFR 50.36a, and Appendix I to 10 CFR 50. Also, removing the 
conservatism will not adversely irrpact the accuracy or reliability of 
effluent dose or setpoint calculation.  

3. This change removes the process flow rate operability and surveillance 
requirements for BV-2 Gaseous Effluent Radiation Monitors 2RMQ-RQ301, 
2RMQ-RQ303 and 2HVL-RQl12 from Appendix C Tables 3.3-13 and 4.3-13.  
These items were removed from the ODCM by justification provided in 
Calculation Package No. ERS-ATL-90-021.  

It should be noted that a safety analysis and a no significant hazards 
evaluation were prepared and approved on this change prior to 
suhnitting it to the NRC via TSCR No. 2A-61 in 1992 However, the TSCR 
was withdrawn in 1993 in an effort to alleviate any further delays 
associated with approval of TSCR No. IA-175/2A-37 (Generic Letter 89
01 inplem-entation).  

Removal of these items from the ODCM will maintain the level of 
radioactive effluent control required by 10 CFR 20.1302, 40 CFR Part 
190, 10 CFR 50.36a and Appendix I to 10 CFR 50. Also removal of these 
items will not adversely impact the accuracy or reliability of 
effluent dose or setpoint calculation. The following is a summary of 
the justification.  

"* BVPS-I and BVPS-2 is currently using, and will continue to use 
design (maximum) system flow rates in ODCM Dose & Dose Rate 
Calculations, rather than those flow rates observed during normal 
plant operation.  

"• BVPS-2 UFSAR Section 11.3.3 indicates that the source term for 
these three pathways are not significant. These pathways are not 
included in UFSAR Tables 11.3-1 through 11.3-4 that list the 
expected and design releases for each potentially radioactive 
pathway.  
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"* The DLC ccmmitrnent to Regulatory Guide 1.97, Rev. 2 (Section 1.8-1 
of the BVPS-2 UFSAR) is not affected. This RG applies to 
instrumentation used during and after postulated accident 
conditions. These three process flow rate instruments were not used 
in any accident analysis, nor are they used to assess plant 
conditions during and following an accident.  

"* The DLC cc-rnitment to Regulatory Guide 1.21, Rev. 1 (Section 1.8-1 
of the BVPS-2 UFSAR) is not affected. RG 1.21, Section C.2 
(Location of Monitoring) states in part: "All major and potentially 
significant paths for release of radioactive material during normal 
reactor operation, including anticipated operational occurrences, 
should be monitored. VAsuremnts of effluent volume, rates of 
release, and specific radionuclides sbould be made insofar as 
practical . . " As previously stated, the three process flow rate 
instruments are located on effluent pathways that do not have a 
significant source term.  

"* BVPS-2 UFSAR Sections 9.4.13 and 9.4.16 indicate that the building 
ventilation system for these three pathways are non-safety related 
and are not required to perform any safety-related function.  

"* There is no effect to the Noble Gas Monitors located on these three 
pathways. The Noble Gas Monitors are still capable of performing 
their intended functions as described in BVPS-2 UFSAR Section 
11.5.2.4.  

4. This change adds alternate system effluent flowrate measuring devices 
for the three BV-l gaseous effluent pathways to Appendix C Tables 
3.3-13 and 4.3-13. A 10 CFR 50.59 safety evaluation has concluded 
that no unreviewed safety question is involved by adding the alternate 
measuring devices to Appendix C Tables 3.3-13 and 4.3-13. This 
conclusion is based on the following: 

"* There is no increase in the probability or consequences of accidents 
or malfunctions of equipment important to safety.  

"* There is no creation of a possibility for an accident or malfunction 
of a different type than any evaluated previously.  

"* There is no reduction in the margin of safety 

Also, since this change merely adds alternate measuring devices that 
meet the same surveillance requirements of the primary channel, then 
the change will maintain the level of radioactive effluent control 
required by 10 CFR 20.1302, 40 CFR Part 190, 10 CFR 50.36a, and 
Appendix I to 10 CFR 50. Also, addition of the alternate flow rate 
measuring devices will not adversely inpact the accuracy or 
reliability of effluent dose or setpoint calculations.  
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5. This change to the ODCM clarifies Turbine Building sunrp sampling 
requirementsg and clarifies effluent related actions associated with 
detection of radioactivity in the secondary system. These 
clarifications are documented and justified in Calculation Package No.  
ERS-ATL-95-006. Also, since these clarifications were shown to meet 
the intent of NUREG-1301 (superseding NUREX-0472) and the BVPS-l and 2 
UFSAR's, then the clarification will maintain the level of radioactive 
effluent control required by 10 CFR 20.1302, 40 CFR Part 190, 10 CFR 
50.36a and Appendix I to 10 CFR 50. Also, the clarifications will not 
adversely impact the accuracy or reliability of effluent dose or 
setpoint calculation.  

Also, a 10 CFR 50.59 safety evaluation has concluded that no 
unreviewed safety question is involved by clarifying these actions.  
This conclusion is based on the following: 

"* There is no increase in the probability or consequences of accidents 
or malfunctions of equipment inmportant to safety.  

"* There is no creation of a possibility for an accident or malfunction 
of a different type than any evaluated previously.  

"* There is no reduction in the margin of safety.  

(9) BV-I and 2 ODCM, Issue 3, Revision 2 (Effective May 1997) 

A description of the changes that were inplemented with this revision are 
as follows: 

"* Index: Editorial changes were made for clarity. (See Justification 1) 

" Section 1.0: Clarifying statements were added to Tables 1.2-1a and 1.2
lb to show that the recirculation times listed are based on historical 
recirculation rates. Figure 1.4-3 was added to show BV-I and 2 liquid 
Effluent Release Points. (See Justification 1) 

"* Section 3.0: Removed the option to perform broad leaf vegetation 
sarrpling at the site boundary in a sector with the highest D/Q. (See 
Justification 2) 

" Appendix C: Added plant specific Mark Nutmbers to Tables 3.3-12, 4.3-12, 
3.3-13 and 4.3-13 (See Justification 1). Corrected typographical errors 
on Surveillance Requirement 4.11.4.1.1 (See Justification 1). Added 
clarifying statements from NUREG-1301 and the Radiological Assessment 
Branch Technical Position to Tables 3.12-2 and 4.12-1 (See Justification 
1). Removed the option to perform broad leaf vegetation sampling at the 
site boundary in a sector with the highest D/Q (See Justification 2).  
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"* Appendix E: Corrected typographical error on Table 6.9-1. (See 
Justification 1) 

"* Appendix F: Added procedure detail to Tables 11, 12 and 13. (See " 

Justification 1) 

The justification used for Change (9) to the ODCM are as follows: 

1. These changes are considered editorial in nature. The changes either 
correct typographical errors or add editorial details fran previously 
approved station documents. Therefore, these changes will maintain 
the level of radioactive effluent control required by 10 CFR 20.1302, 
40 CFR Part 190, 10 CFR 50.36a and Appendix I to 10 CFR 50. Also, the 
editorial changes will not adversely impact the accuracy or 
reliability of effluent dose or setpoint calculations.  

2. This change removes the option to perform broad leaf vegetation 
sanpling at the site boundary (in a sector with the highest D/Q) in 
lieu of the garden census. Per NUREG-1301 and the Radiological Branch 
Technical Position, this option does not apply to plants with elevated 
releases. Since BV-I and 2 have elevated releases, the option should 
not be exercised. A review of past garden census showed that the 
option was never exercised at BV-I and 2.  

Since this change removes an option that should not be exercised, then 
the change will maintain the level of radioactive effluent control 
required by 10 CFR 20.1302, 40 CER Part 190, 10 CFR 50.36a and 
Appendix I to 10 CFR 50. Also, removal of the option will not 
adversely impact the accuracy or reliability of effluent dose or 
setpoint calculations.  

(10) BV-I and 2 ODCM, Issue 3, Revision 3 (Effective June 1997) 

A description of the change that was implemented with this revision is as 
follows: 

• Section 2.0: A release point for the BV-2 Turbine Building Vent was 
added (for editorial purposes) to Figure 2.4-2.  

The justification used for Change (10) to the ODCM is as follows: 

• This change is considered editorial in nature. The change adds an 
equivalent item that was previously located on BV-2 Technical 
Specification Figure 5.1-2. Since BV-2 Technical Specification 
Amendment 83 removed this figure, then the gaseous release point for the 
BV-2 Turbine Building Vent needed transferred to the ODCM. Therefore, 
since this change is considered editorial, the change will maintain the 
level of radioactive effluent control required by 10 CFR 20.1302, 40 CER 
Part 190, 10 CFR 50.36a and Appendix I to 10 CFR 50. Also, the 
editorial change will not adversely impact the accuracy or reliability 
of effluent dose or setpoint calculations.  

xxvi 
Revision 14



BV-I and 2 ODCM

(11) BV-I and 2 0DCM, Issue 3, Revision 4 (Effective March 1998) 

A description of the changes that were irtplemented with this revision are 
as follows: 

* Index: Editorial changes were imade for clarity.  

* Section 3.0: The distances for the environmental monitoring sanrole 
points were revised to show a more accurate measurement from the center 
of the Unit 1 Containment Building. The actual sanrple locations and 
descriptions remain unchanged. Also, the 4 individual quadrant maps 
showing TLD locations were consolidated into 1 map. This is a 
Corrective Action to Condition Report CR 980353.  

* Section 4.0: Added clarifying statements as to how doses due to 
radioactive effluents for MEBERS OF THE PUBLIC conducting activities 
inside the site boundary are derived and reported. This is a Corrective 
Action to Condition Report CR 971578.  

e Appendix C: Added statements to Action 23 of Table 3.3-12 to clarify 
that batch liquid releases may also be initiated with the same Action 
needed for resuming the release. This is a recomnendation from the 1997 
RETS Self-Assessment. A note was also added to this table to clarify 
that independent signatures on the discharge permit satisfy the 
requirement for "two technically qualified nxmebers of the Facility Staff 
independently verify the release rate calculation..." Added Action 29 
to RM-GW-108B on Table 3.3-13. This addition ensures consistency with 
the other 7 continuous gaseous effluent pathway Actions for Noble Gas 
Monitor inoperability. Added plant specific Mark Numbers for primary 
and alternate instrumentation to Tables 3.3-13 and 4.3-13 as follows: 

- For Noble Gas Activity Monitors, 

RM-VS-109 Channel 5 was added as an alternate to RM-VS-101B.  
RM-VS-110 Channel 5 was added as an alternate to RM-VS-107B.  
RM-GW-109 Channel 5 was not added as an alternate to RM-GW-108B 
because it does not perform on auto-isolation of gaseous waste decay 
tank release upon upper activity alarm.  

- For Particulate Activity Monitors, 

RM-VS-109 Channel 1 was added as an alternate to RM-VS-101A.  
RM-VS-110 Channel 1 was added as an alternate to RM-VS-107A.  
RM-Q4-109 Channel 1 was added as an alternate to RM-GW-108A.  

"* Appendix E: Corrected typographical errors on Table E:6.9-1 

" Appendix F: Updated the procedure details for primary and alternate 
instrumentation included in Appendix C Tables 3.3-13 and 4.3-13.  
Reduced the amount of detail contained in reference to the Operating 
Manual L-5 logs so that the position of the surveillance on the logs can 
be changed without having a need to change the Tables in this Appendix.  
This is a Corrective Action to Condition Report CR 980129.  
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The justification used for Change (ii) to the ODC4 is as follows: 

1. These changes are considered editorial in nature. The changes either 
correct typographical errors or add editorial details fran previously 
approved station documents. Therefore, these changes will maintain the 
level of radioactive effluent control required by 10 CFR 20.1302, 40 CFR 
Part 190, 10 CFR 50.36a and Appendix I to 10 CFR 50. Also, the 
editorial changes will not adversely impact the accuracy or reliability 
of effluent dose or alarm setpoint calculations.  

(12) BV-l and 2 ODCM Issue 3, Revision 5 (Effective November 1998) 

A description of the changes that were impliaented with this revision are 
as follows.  

"* Index: Editorial changes were made for clarity. (See Justification 1.) 

"• Section 1.0: Added clarification for calculation of radionuclide 
concentration when the Post Dose Correction Factor is >1. (See 
Justification 1).  

"• Section 3.0: Added an additional site location for the upstream 
environmental surface water sanple. Added additional method after 
collecting and carpositing this sample. (See Justification 2.) 

"* Appendix C: Revised the definitions for MEMBER(S) OF THE PUBLIC and 
UNRESTRICTED AREA to ensure compliance with 10 CER 20.1003. (See 
Justification 1.) Added a definition for MEMBER(S) OF THE PUBLIC to 
ensure compliance with 40 CFR 190.02(k). (See Justification 1.) Added 
plant specific Mark Numbers for primary and alternate instrumentation to 
Table 3.3-13 that were inadvertently cmitted from change (11) to the 
ODCM. (See Justification 1.) Added clarification to Table 4.11-2 as to 
where and when H-3 samrples of Waste Gas Storage Tanks are to be 
obtained. This is a Corrective Action to Condition Report CR 981489.  
(See Justification 1.) Added clarification to note "e" of Table 4.11-2 
as to the appropriate ventilation release path. This is a Corrective 
Action to CR 981490. (See Justification 1.). Corrected an obvious 
omission on Table 3.12-1 to ensure that 2 TLD's are used for 
determination of Direct Radiation. (See Justification 1.) Incorporated 
the appropriate changes to Table 3.12-1 that are described above for 
Section 3.0. (See Justification 2.) 

"* Appendix F: Added procedure details from the Chemistry Manual to Table 
6. This is a Corrective Action to Condition Report CR 981488. (See 
Justification 1.) 

The justifications used for Change (12) to the ODCM are as follows: 

1. These changes are considered editorial in nature. The changes either 
correct typographical errors or add editorial details fran previously 
approved station documents. Therefore, these changes will maintain the 
level of radioactive effluent control required by 10 CFR 20.1302, 40 CFR 
Part 190, 10 CFR 50.36a, and Appendix I to 10 CFR 50. Also, the 
editorial changes will not adversely inpact the accuracy or -reliability 
of effluent dose or alarm setpoint calculations.  

2. These changes involve the upstream environmental surface water sample 
method and sample site. Since these changes were shown to meet the 
intent of NURB3-1301, and BVPS-1 and 2 UFSAR's, then the change will 
maintain the level of radioactive effluent control required by 10 CFR 
20.1302, 40 CFR Part 190, 10 CFR 50.36a and Appendix I to 10 CFR 50.  
Also, the change will not adversely impact the accuracy or reliability 
of effluent dose or alarm setpoint calculations.  
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Also, a 10 CFR 10.50 safety evaluation has concluded that no unreviewed 
safety question is involved by adding an additional sample site and 
sample meth6d4 This evaluation is based on the following.  

"* There is no increase in the probability or consequences of accidents 
or malfunctions of equipment important to safety.  

"* There is no creation of a possibility for an accident or malfunction 
of a different type than any evaluated previously.  

"* There is no reduction in the margin of safety.  

(13) BV-I and 2 0CCM Issue 3, Revision 6 (Effective May 1999) 

A description of the changes that were implen-ented with this revision is as 
follows: 

"* Index: Editorial changes were made for clarity.  

" Section 3.0: Updated figure number and table reference. Removed a 
redundant upstream environmental surface water sampling location.  

" Appendix C: Made editorial changes for clarity. Added definitions for 
SHUTE¶N and STAFJUP. Changed definition for ODCM to ensure agreement 
with definition provided in Unit 1/2 Technical Specification Amendments 
220/97. Changed designations for primary and alternate instruments on 
Tables 3.3-12, 4.3-12, 3.3-13 and 4.3-13 from "P" and "A" to "Pri" and 
"Alt". Clarified use of the Flow Rate Measurement Devices for the 
Cooling Tower Blowdown Line on Tables 3.3-12 and 4.3-12 to show that the 
Unit 1/2 combined instrument [Fr-CW-101-!] is the primary and both of 
the individual Unit 1 and Unit 2 instrnments [FT-CO-101] and [2CWS
FT101] are the alternates. Updated Actions 24, 25 and 26 of Table 3.3
12 to describe use of comparable alternate monitoring channels when the 
primary channels are INOPERABLE. Clarified Table 3.3-13 Action 28 
applicability for Unit 2 gaseous effluent monitors. Clarified Table 
3.3-13 Action 30 to show that applicability is for batch purges of the 
reactor containments. Changed reference of Special Report cuopliance 
requirement from Technical Specification 6.9.2f to 10 CFR 20.2203 and 10 
CFR 50.4 as permitted by Unit 1/2 Technical Specification Amendments 
220/97. Clarified note b of Table 4.11-2 regarding sampling and 
surveillances frequencies. Clarified Controls 3.12.1 and 3.12.2 to 
ensure compliance with NtJRBEG-1301.  

" Appendix E: Made editorial changes for clarity. Changed reference of 
Special Report compliance requirement from Technical Specification 
6.9.2f to 10 CFR 20.2203 and 10 CFR 50.4 as permitted by Unit 1/2 
Technical Specification Amendments 220/97. Changed suhxnittal date of 
annual REMP report from May 1 to May 15 as permitted by Unit 1/2 
Technical Specification Amendments 220/97. Changed column heading in 
Table E: 6.9-1 to ensure consistency with NUREG-1301.  

The justification used for change (13) to the ODCM is as follows: 

All changes are considered editorial in nature. The changes either 
clarify the intent of the original specification or add equivalent items 
form the standard guidance document (NURBG-1301) or recent Technical 
Specification Amendments. Therefore, since these changes are considered 
editorial, the changes will maintain the level of radioactive effluent 
control required by 10 CFR 20.1302, 40 CFR Part 190, 10 CFR 50.36a and 
Appendix I to 10 CER 50. Also, the editorial changes will not adversely 
impact the accuracy or reliability of effluent dose or setpoint 
calculations.  
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(14) BV-I and 2 ODXM Revision 14 (Effective March 2000) 

Prior to this ODCM change, the change numbers did not match the Issue and 
Revision numbers. For example, the last inrple nted ODCM change was (13), 
but carried an Issue 3, Revision 6 designation. Therefore, as of this ODCM 
change (14), consecutive Revision numbers will begin with Revision 14.  

A description of the changes that were ixrpleented with this revision is as 
follows: 

"* Index: Editorial changes were made for clarity. References to 
condition reports CR 982097, CR 992652 and CR 993021 were added.  

" Appendix C: Editorial changes were made for clarity. Corrected a 
typographical error on Table 3.3-12 in regards to FT-CW-101-1. Changed 
the grab sanpling requirement from 8 hours to 12 hours for Table 3.3-12 
Action 24 (NUREG-1301, Table 3.3-12, Action 36 and 37 allow this 
change). Enhanced the Channel Functional Test requirenrents on Table 
4.3-12 fran Q(6) to Q(1) for RM-DA-100 (Corrective Action to Condition 
Report CR 993021). Add clarification to Table 3.3-13 and 4.3-13 to show 
the plant specific Mark Numbers for the primary and alternate BV-I 
Sample Flow Rate Measuring Devices. Corrected a typographical error on 
Table 3.3-13 Action 27. Separated Action 28 of Table 3.3-13 into 
individual Action 28 requirements for System Effluent Flow Rate 
Measuring Devices/Process Flowrate Monitors and individual Action 28 
requirenents for Sample Flow Rate Measuring Devices/Sample Flowrate 
Monitors. Added clarification to Table 3.3-13 to show that Action 29 
and Action 32 are applicable for continuous releases. Added an 
alternate method in lieu of grab sample collection (ie., local monitor 
readings can be obtained when communication is lost to the Control Roan) 
to show compliance to Table 3.3-13 Action 29. Changed the grab sampling 
requirement from 8 hours to 12 hours for Table 3.3-13 Action 29 and 
Action 32 (NUJREG-1301, Table 3.3-013, Action 47 allows this change).  
Corrected typographical errors on Table 4.11-1 in regards to liquid 
composite analysis frequency and table notation.  

Appendix F: Made editorial changes for clarity. Updated the procedure 
details for primary and alternate instrumentation included in Appendix C 
Tables 3.3-13 and 4.3-13. Added appropriate references to the HP Shift 
Logs (ie., HPM Appendix 1) when these logs are used satisfy ODCM 
Appendix C Surveillances and Actions (Corrective Action to Condition 
Report CR 992652).  

The justification used for change (14) to the ODCM is as follows: 

Most of these changes are considered editorial in nature. All changes 
were screened for 1OCFR50.59 applicability. In summary, the BVPS-I and 
2 UFSAR's are not impacted, because the changes either clarify the 
intent of the original specification, add plant specific Mark Numbers, 
or add equivalent items fram the standard guidance document (NURBG
1301). Therefore, these changes will maintain the level of radioactive 
effluent control requried by IOCFR20.1302, 40CFR Part 190, 10 CFR50.36a, 
and Appendix I to 10CFR50. Also, these changes will not adversely 
impact the accuracy or reliablity of effluent dose or alarm setpoint 
calculations.  
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(15) BV-I and 2 OXC Revision 15 (Effective August 2000) 

A description f the changes that were irplinted with this revision is as 
follows: 

Index: Editorial changes were made for clarity. Reference to 
Condition Report CR 001682 was added. Reference to NRC unresolved 
Item 83-30-05 was added.  

Appendix C: Editorial changes were made for clarity. Annotated 
Actions 28 of Table 3.3-13 into Action 28A and 28B to show 
differentiation between Action 28A requirements for system/process 
flow rate measurement and Action 28B requiremnts for sanrpler flow 
rate measurement. Added an alternate method in lieu of 4 hour flow 
rate estimations (ie; assume ODCM design values for systen/process 
flow rate) to show compliance with Table 3.3-13 Action 28A when the 
-system/process flow rate monitor is inoperable. Anmotated Actions 30 
of Table 3.3-13 into Action 30A and 30B to show differentiation 
between Action 30A requirements for BV-1 reactor containment purges 
and Action 30B requirements for BV-2 reactor containrment purges.  

The justification used for change (15) to the ODCM is as follows: 

* - Saoe of these changes are considered editorial in nature. These changes 
were screened for IOCFR50.59 applicability and determined not to inpact 
the BVPS-1 and 2 UFSAR's. Since the editorial changes clarify the 
intent of the original specification, then these changes will maintain 
the level of radioactive effluent control required by IOCFR20.1302, 
40CFR Part 190, 10CFR50.36a, and Appendix I to 10CFR50. Also, these 
changes will not impact the accuracy or reliability of effluent dose or 
alarm setpoint calculation.  

The change to allow use of design (maximum) system flow rates in lieu of 
4 hour flow rate estimations (for five of the eight gaseous effluent 
release pathways) was screened for IOCFR50.59 applicability and 
determined not to impact the BVPS-1 and 2 UFSAR's. The 4 hour flow rate 
estimations for these effluent release pathways have never been used in 
ODCM Dose and Dose Rate Calculations. The method for use of process 
flow rates in ODCM Dose and Dose Rate Calculations remains unchanged.  
For example, BVPS-1 and BVPS-2 is currently using, and will continue to 
use design (maxirmum) system flow rates in ODCM Dose and Dose Rate 
Calculations for all eight gaseous effluent release pathways. This is 
necessary to ensure that DLC response to NRC Unresolved Item 50-334/83
30-05 is not ccmpromised. Also this change is considered similar and 
within the justification provided for ODCM change (8) that removed all 
of the process flow rate operability and surveillance requirements for 
the other three gaseous effluent release pathways. Based on the above, 
these changes will maintain the level of radioactive effluent control 
required by IOCFR20.1302, 40CFR Part 190, 10CFR50.36a, and Appendix I to 
10CFR50. Also, these, changes will not impact the accuracy or 
reliability of effluent dose or alarm setpoint calculation.  
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References for ODCM Changes 

1. BVPS-1 and 2 UFSAR: 

"* BVPS-1 UFSAR Section 11.2.3; Gaseous Waste Disposal System 

"* BVPS-1 UFSAR Section 11.2.4; Liquid Waste Disposal System 

"* BVPS-2 UFSAR Section 11.2; Liquid Waste Management Systems 

"* BVPS-2 UFSAR Section 11.3; Gaseous Waste Management Systens 

2. Condition Reports: 

* CR 971578, MEMBERS OF THE PUBLIC Discrepancies

"* CR 980129, 

"* CR 980353, 

"• CR 981488, 

"* CR 981489, 

"* CR 981490, 
Procedures 

"* CR 982097, 

"* CR 990025, 
Discharges

ODCM Procedure Matrix Discrepancies 

EPMP 2.01 Discrepancies for Environmrntal Sampling Locations 

Chemistry Related ODCM Procedures and ODCM Appendix F References 

ODCM Table 4.11-2 Row. A (Waste Gas Storage Tank Discharge Tritium) 

ODCM Table 4.11-2 Note e, and Related Chenistry Department 

Liquid Discharge Post Release Review Methodology 

Unnecessary Radiation Monitor Setpoint Change After Waste

"* CR 992652, Discrepancies Concerning ODCM Surviellances of Unit 1 Gaseous 
Effluent Instrumentation 

"* CR 993021, Apparent Failure to Test RM-DA-100 Trip Function as Required by 
ODCM.  

"* CR 001682, ODCM Action 28 Guidance 

3. DLC Calculation Packages: 

"* ERS-ATL-83-027; Liquid Waste Dose Factor Calculation for HPM-RP 6.5, 
Issue 3 and later 

"* ERS-SFL-85-031; Gaseous Effluent Monitor Efficiency Data 

"* ERS-ATL-86-008; ODCM Alarm Setpoint Revisions for Gaseous Monitors 

"* ERS-HHM-87-014; Unit 1/2 ODCM Gaseous Effluent Monitor Alarm Setpoint 
Determinations 

"* ERS-ATL-87-026; BVPS-1 and BVPS-2 0DCM T Factor Justification 

"* ERS-ATL-89-014; Verification/Validation of ODCM R Values 
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"* ERS-ATL-90-021; Justification for Removal of Technical Specification 
Process Flowrate Measurement Requirements for 2R1-RQ301, 2RM2-RQ303 and 
2HVL-RQ112 

"* ERS-ATL-95-006; Re-evaluation of TS/ODCM SR's 4.11.1.1.3, 4.11.1.1.4 and 

Notes e and g of TS/ODCM Table 4.11-1 

4. DLC Letters: 

" DLC Response to NRC .Unresolve Item 83-30-05, Radiation Monitor Study
Particle Distribution Evaluation, Novenber 26, 1986.  

"• NDISHP:776, BVPS-1 ODC) Table 2.2-2, Appendix B, February 12, 1988 

"* ND3NSM:3431; Technical Specification Verification Effort, August 11, 1988 

" NDI2NSM: 3522; Technical Specification Verification Effort Checklist, 
September 14, 1988 

"* NDINSM:3652; Technical Specification Verification Effort, November 21, 1988 

"* NPD3SHP:2466; Self Assessment of the Liquid and Gaseous Effluent Processes 

at BVPS - Final Report, July 16, 1997 

" NPD3SHP:2257; ODCM Liquid Waste Recirculation Rates, February 11; 1998 

"• NPD3SHP:2643; Action 28 of ODC0 Appendix C Table 3.3-13, January 14, 1999 

"* ND3MNO:4309; Response to Request for Technical Specification 
Interpretation, April 20, 1999.  

5. EC&G Technical Evaluation Reports: 

" EXG-PHY-8194; Technical Evaluation Report for the Evaluation of ODIM 
Updated through Issue 2, Revision 1, Beaver Valley Power Station, Unit 1, 
Septenber 1988 

"• BGG-PHY-8217; Technical Evaluation Report for the Evaluation of ODCM 
updated through Issue 1, Revision 2, Beaver Valley Power Station, Unit 2, 
September 1988 

6. NRC Letters: 

* Unit 1 Technical Specification Amendment 66, March 28, 1983 

* Beaver Valley Unit 2 - Offsite Dose Calculation Manual, ODCK (TAC 63996), 
July 14, 1987 

* Beaver Valley Units 1 and 2 - Acceptance of the Offsite Dose Calculation 
Manuals (TAC 93996 and 67421), March 2, 1989 

* Beaver Valley Power Station Unit Nos. 1 and 2 (TAC MB6770 and M86771), Unit 
1/2 Technical Specification Amendments 188/70, June 12, 1995 

• Beaver Valley Power Station Unit Nos. 1 and 2 (TAC N93588 and 1493589), Unit 
1/2 Technical Specification Amendments 194/77, November 21, 1995 
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"* Beaver Valley Power Station Unit Nos. 1 and 2 (TAC M96559 and N96560) Unit 
1/2 Technical Specification Anendments 202/83, April 14 1997 

"* Beaver Valley Power Station, Unit Nos. 1 and 2 (TAC MA3839 and MA3840, Unit 

1/2 Technical Specification Anendments 220/97, March 26, 1999 

7. NUREG''s: 

"* NURBG 0133; Preparation of Radiological Effluent Technical Specification 
for Nuclear Power Plants 

"* IURE-0172; Age-Specific Radiation Dose Crmnitment Factors for a One-Year 

Chronic Intake 

"* NUREC--0472; Radiological Effluent Technical Specification for FPWR's.  

"* NUREG-1301; Offsite Dose Calculation Manual Guidance: Standard 
Radiological Effluent Controls for Pressurized Water Reactors (Generic 
Letter 89-01, Supplement No. 1) 

8. Regulatory Guide: 

" RG-1.109; Calculation of Annual Doses to Man Fran Routine Releases of 
Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 
50, Appendix I.  
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1.0 LIQUID EFFLUENTS 

-BV-l and BV-2 utilize the concept of a shared liquid radioactive waste 

system according to NUREG 0133. This permits the mixing of liquid radwaste 

for processing and allocating of dose due to release as defined in 

Section 1.4. In Section 1.1, effluent monitor setpoints for a conservative 

mix are based on the* individual Units' specific parameters, but effluent 

monitor setpoints for analysis prior to release permit use of the total 

dilution flow available at the site.  

Differences exist between setpoint presentations of the radiation 

monitoring systems of BV-1 and BV-2. There is a difference in setpoint 

terminology. Where BV-i uses HIGH and HIGH-HIGH, the BV-2 equivalents are.  

ALERT and HIGH. Also, there is the difference that BV-2 setpoints are 

presented in uCi/ml rather than cpm as in BV-1. This difference is due to 

BV-2 software which applies a conversion factor to the raw data (cpm).  

Note that the uCi/ml presentation is technically correct only for the 

specific isotopic mix used in the determination of the conversion factors.  

Therefore, BV-2 setpoints determined on analysis prior to release will be 

correct for properly controlling dose rate, but the indicated uCi/ml value 

"Omay differ from the actual value.  
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1.1 Alarm Setpoints 

1.11? BV-i Monitor Alarm Setpoint Determination 

This procedure determines the monitor HIGH-HIGH Alarm Setpoint that 
indicates if the concentration of radionuclides in the liquid effluent 
released from the site to unrestricted areas exceeds 10 times the EC's 
specified in 10 CFR 20, Appendix B (20.1001-20.2401), Table 2, Column 2 
for radionuclides other than dissolved or entrained noble gases or 
exceeds a concentration of 2E-4 uCi/ml for dissolved or entrained noble 
gases (see Reference 1.1.5).  

The methodology described in Section 1.1.1.2 is an alternative method to 
be used to determine the (RM-LW-104 or RM-LW-116) monitor HIGH-HIGH Alarm 
Setpoint (HHSP). The methodology in Section 1.1.1.2 may be used for any 
batch release and shall be used when the respective total gamma activity 
concentration of the liquid effluent prior to dilution exceeds 4.26E-3 
uCi/ml and 1.49E-2 uCi/ml. This concentration is equivalent to the 
respective HHSP's derived in Section 1.1.1.1 and allows for respective 
tritium concentrations up to 4.33E+0 uCi/ml and 1.52E+1 uCi/ml.  

1.1.1.1 BV-1 Setpoint Determination Based On A Conservative Mix 

The Alarm Setpoints for the liquid monitors should be set at the values 
listed as follows: 

BV-I LIQUID MONITOR SETPOINTS 
cpm Above Background 

Monitor CR HHSP HSP 
O Liquid Waste Effluent RM-LW-104 4.84E+5 4.84E+5 3.39E+5 

Monitor 
o Laundry And Contami- RM-LW-116 1.69E+6 1.69E+6 1.19E+6 

nated Shower Drains 
Monitor 

o Component Cooling/ RM-RW-100 2.57E+4 2.57E+4 1.80E+4 
Recirculation Spray Hx 
River Water Monitor 

o Aux Feed Pump Bay RM-DA-100 1.22E+4 1.22E+4 8.55E+3 
Drain Monitor 

The setpoints for RM-LW-104 and RM-LW-116 are based on the following 
conditions, however, the setpoint bases for RM-RW-100 and RM-DA-100 can 
be found in Reference 1.1.5: 

O Source terms given in Table 1.1-la. These source terms have been 

generated from the computer code GALE, Revision 0 (NUREG-0017). The 
inputs to GALE are given in Appendix B.  

" Dilution water flow rate of 22,800 gpm = (15,000 gpm BV-i + 7,800 gpm 

BV-2).  

" Discharge flow rate prior to dilution of 35 gpm for the Liquid Waste 

Effluent Monitor (RM-LW-104).  

O Discharge flow rate prior to dilution of 15 gpm for the Laundry and 

Contaminated Shower Drains Monitor (RM-LW-116).
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The above setpoints for (RM-LW-104 and RM-LW-116) can be varied based 
on actual operating conditions resulting in changes in the discharge 
and dilution flow rates as follows:

HHSP = 743 F 
=-

[1.1(1)-lI

where:

HHSP = Monitor HIGH-HIGH Alarm Setpoint above background (ncpm).  

743 = Most restrictive proportionality constant based on nominal 
flow conditions: 
743 = 4.84E+5 ncpm x 35 gpm 22,800 gpm (RM-LV-104) 
1112 = 1.69E+6 ncpm x 15 gpm + 22,800 gpm (RM-LW-116) 

F = Dilution water flow rate (gpm), BV-1 plus BV-2 Cooling Tower 
Blowdown Rate (not including release through the Emergency 
Outfall Structure).  

f = Discharge flow rate prior to dilution (gpm).  

BV-1 Mix Radionuclides 

The "mix" (radionuclides and composition) of the liquid effluent was 
determined as follows: 

a. The liquid source terms that are representative of the "mix" of 
the liquid effluent were determined. Liquid source terms are the radioactivity levels of the radionuclides in the effluent from 
Table 1.1-1a.

b. The fraction of 
comprised by 
radionuclide in 

A.  
.A.  
i1

the total radioactivity in the liquid effluent 
radionuclide "i" (S.) for each individual 
the liquid effluent was determined as follows:

where:

A. f Annual release of radionuclide "i" (Ci/yr) in the liquid effluent from Table 1.1-1a.  

BV-I Maximum Acceptable Concentration (All Radionuclides) 

The maximum acceptable total radioactivity concentration (uCi/ml) of 
all radionuclides in the liquid effluent prior to dilution (Ct) was 
determined by:

Ct = F S.  

i OEC.

[1.i(i)-3]

ISSUE 3
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where: 

F = Dilution water flow rate (gpm), BV-i plus BV-2 Cooling 
Tower Blowdown Rate (not including release through the 
Emergency Outfall Structure).  

= 22,800 gpm = (15,000 gpm BV-i + 7,800 gpm BV-2) 

f = Maximum acceptable discharge flow rate prior to dilution 
(gpm).  

=.35 gpm for Liquid Waste Effluent Monitor (RM-LV-104).  

= 15 gpm for Laundry and Contaminated Shower Drains Monitor 
(RM-LW-116).  

OEC. = The ODCM liquid effluent concentration limit for 
radionuclide "i" (uCi/ml) from Table 1.1-1a. The OEC is 

set at 10 times the new 10 CFR 20, Appendix B (20.1001
20.2401) Table 2, Col. 2 EC values.  

S. = The fraction of total radioactivity attributed to 
radionuclide "i", from Equation [1.1(1)-2].  

1.1.1.1.3 BV-1 Maximum Acceptable Concentration (Individual Radionuclide) 

The maximum acceptable radioactivity concentration (uCi/ml) of 
radionuclide "i" in the liquid effluent prior to dilution (Ci) was 
determined by: 

Ci = Si Ct [1.1(1)-4] 

1.1.1.1.4 BV-I Monitor Count Rate 

The calculated monitor count rate (ncpm) above background attributed 

to the radionuclides, C.R., was determined by:.  

C.R. = Z Ci E. [1.1(1)-5) 
ill 

where: 

E. = Detection efficiency of the monitor for radionuclide "i" 
1 (cpm/uCi/ml) from Table 1.1-1a. If not listed there, from 

Reference 1.1.4.  

1.1.1.1.5 BV-i Monitor HHSP 

The monitor HIGH-HIGH Alarm Setpoint above background (ncpm) should 
be set at the C.R. value. Since only one tank can be released at a 
time, adjustment of this value is not necessary to compensate for 
release from more than one source.
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1.1.1.2 BV-1 Setpoint Determination Based On Analysis Prior To Release 

- - The following method applies to liquid releases when determining the setpoint for the maximum acceptable discharge flow rate prior to dilution and the associated HIGH-HIGH Alarm Setpoint based on this flow rate for the Liquid Waste Effluent Monitor (RM-LW-104) and the Laundry and Contaminated Shower Drains Monitor (RM-LW-116) during all 
operational conditions.  

The monitor alarm setpoint is set slightly above (a factor of 1.25) the count rate that results from the concentration of gamma emitting radionuclides in order to avoid spurious alarms. To compensate for this increase in the monitor alarm setpoint, the allowable discharge 
flow rate is reduced by the same factor.  

When the discharge flow rate is limited by the radwaste discharge pump rate capacity or by administrative selection rather than the allowable flow rate determined form activity concentration, the alarm setpoint will be proportionally adjusted based upon the excess dilution factor 
provided.  

1.1.1.2.1 BV-1 Maximum Acceptable Discharge Flow Rate 

The maximum acceptable discharge flow rate (f) prior to dilution 
(gpm) is determined by: 

fF [1.1(1)-6 
C.  

1.25 Z
i OEC.  

where: 

F= Dilution water flow rate, BV-I plus BV-2 Cooling Tower 
Blowdown (gpm).  

The dilution water flow rate may include the combined 
cooling tower blowdown flow from both units exiting the 
discharge structure (but excluding emergency outfall 
structure flow) when simultaneous liquid discharges are 
administratively prohibited.  

Ci = Radioactivity concentration of radionuclide "i" in the liquid effluent prior to dilution (uCi/ml) from analysis of the liquid effluent to be released.  

1.25 = A factor to prevent spurious alarms caused by deviations in 
the mixture of radionuclides which affect the monitor 
response.  

OEC. =The ODCM liquid effluent concentration limit for radionuclide "i" (uCi/ml) from Table 1.1-1a. The OEC is 
set at 10 times the new 10 CFR 20, Appendix B (20.1001
20.2401) Table 2, Col. 2 EC values.
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1.1.1.2.2 BV-1 Monitor Count Rate

-- The calculated monitor count rate (ncpm) above background attributed 
to the radionuclides (C.R.) is determined by:

[1.1(1)-7]C.R. = 1.25 Z Ci Ei 
1

where: 

E. = The detection efficiency of the monitor for radionuclide 
1 "ill (cpm/uCi/ml) from Table 1.1-la. If not listed there, 

from Reference 1.1.4.  

1.25 = A factor to prevent spurious alarms caused by deviations in 
the mixture of radionuclides which affect the monitor 
response.

BV-1 Monitor HHSP

The liquid effluent monitor 
(ncpm) should be set at 
dilution factor provided as

HIGH-HIGH Alarm Setpoint above background 
the C.R. value adjusted by any excess 
defined in the following equation:

HHSP = C.R. f, 
T

[1.1(1)-8]

where: 

HHSP = Monitor HIGH-HIGH Alarm Setpoint above background.  

C.R. = Calculated monitor count rate (ncpm) from equation 
[1.1(1)-7].  

f= Maximum acceptable discharge flow rate prior to dilution 
determined by equation [1.1(1)-6].

f = Actual maximum discharge flow 
discharge. The reduced value 
limitations or administrative

rate, to be maintained for the 
of f may be due to pump 
selection.

ISSUE 3
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1.1.2 BV-2 Monitor Alarm Setpoint Determination 

- - This procedure determines the monitor HIGH Alarm Setpoint that indicates 
if the concentration of radionuclides in the liquid effluent released 
from the site to unrestricted areas exceeds 10 times the EC's specified 
in 10 CFR 20, Appendix B (20.1001-20.2401), Table 2, Column 2 for 
radionuclides other than dissolved or entrained noble gases or exceeds a 
concentration of 2E-4 uCi/ml for dissolved or entrained noble gases (see 
Reference 1.2.6).  

The methodology described in Section 1.1.2.2 is an alternative method to 
be used to determine the (2SGC-RQ100) monitor HIGH Alarm Setpoint (HSP).  
The methodology in Section 1.1.2.2 may be used for any batch release and 
shall be used when the total gamma radioactivity concentration of the 
liquid effluent prior to dilution exceeds 9.55E-4 uCi/ml. This 
concentration is equivalent to a monitor response and.HIGH Alarm Setpoint 
derived in Section 1.1.2.1 and allows for a tritium concentration of up 
to 2.19E+0 uCi/ml. The setpoint was obtained by use of a conversion 
factor of 5.09E-9 uCi/ml/cpm determined for the nuclide mix (see 
Reference 1.2.5).  

1.1.2.1 BV-2 Setpoint Determination Based On A Conservative Mix 

The HIGH Alarm Setpoint for the liquid monitors should be set at the 
values listed as follows: 

BV-2 LIQUID MONITOR SETPOINTS 
uCi/ml Above Background 

Monitor DV HSP ASP 
"O Liquid Waste Effluent 2SGC-RQ100 9.84E-4 9.84E-4 6.89E-4 

Monitor "O Service Water Monitor 2SVS-RQ101 4.28E-5 4.28E-5 2.99E-5 "O Service Water Monitor 2SVS-RQ102 4.28E-5 4.28E-5 2.99E-5 

The setpoint for 2SGC-RQ100 is based on the following conditions, 
however, the setpoint bases for 2SWS-RQ1O1 and 2SWS-RQ102 can be found 

s• )in Reference 1.2.6: 

o Source terms given in Table 1.1-1b. These source terms have been 
generated by using models and input similar to NUREG-0017. The 
inputs are given in Appendix B.  

o Dilution water flow rate of 22,800 gpm = (15,000 gpm BV-i + 7,800 gpm 
BV-2).  

O Discharge flow rate prior to dilution of 80 gpm for the Liquid Waste 
Effluent Monitor (2SGC-RQ100).  

O A software conversion factor of 5.09E-9 uCi/ml/cpm associated with 
Liquid Waste Effluent Monitor (2SGC-RQ100).  

The above setpoint for (2SGC-RQ100) can be varied based on actual 
operating conditions resulting in the discharge and dilution flow rates 
as follows:

ISSUE 31-7
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HSP-= 3.50E-6 :F 
f

where:

HSP = Monitor HIGH Alarm Setpoint (uCi/ml) above background.

3.50E-6 = Proportionality constant based on nominal flow 
conditions: 
3.50E-6 = 9.98E-4 net uCi/ml x 80 gpm + 22,800 gpm 

F = Dilution water flow rate, BV-I plus BV-2 Cooling Tower 
Blowdown Rate (gpm).  

f = Discharge flow rate prior to dilution (gpm).  

BV-2 Mix Radionuclides 

The "mix" (radionuclides and composition) of the liquid effluent was 
determined as follows: 

a. The liquid source terms that are representative of the "mix" of 
the liquid effluent were determined. Liquid source terms are the 
radioactivity levels of the radionuclides in the effluent from 
Table 1.1-1b.

b. The fraction of 
comprised by 
radionuclide in 

s _ A.i 1 .A.  
1

the total radioactivity in the liquid effluent 
radionuclide "i" (S.) for each individual 
the liquid effluent was determined as follows: 

[1.1(2)-2]

A. = Annual release of radionuclide "il (Ci/yr) in the liquid 
1 effluent from Table 1.1-1b.  

BV-2 Maximum Acceptable Concentration (All Radionuclides) 

The maximum acceptable total radioactivity concentration (uCi/ml) of 
all radionuclides in the liquid effluent prior to dilution (Ct) was 
determined by: 

Ct F [1.1(2)-31 
S.  

fz1 

i OECi 

where: 

F = Dilution water flow rate (gpm), BV-i plus BV-2 Cooling 
Tower Blowdown Rate (not including release out through the 
Emergency Outfall Structure).

ISSUE 3
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I;

[1.1(2)-1] tI

where:
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BV-I and 2 ODCM

1.1.2.1.3 

1.1.2.1.4

= 22,800 gpm = (15,000 gpm BV-1 + 7,800 gpm BV-2).  

f = Maximum acceptable discharge flow rate prior to dilution 
(gpm).  

= 80 gpm for Liquid Waste Process Effluent Monitor 
(2SGC-RQ100).  

OECi = The ODCM liquid effluent concentration limit for radionuclide "i" (uCi/ml) from Table 1.1-lb. The OEC 

is set at 10 times the new 10 CFR 20, Appendix B 
(20.1001-20.2401) Table 2, Col. 2 EC values.  

Si = The fraction of total radioactivity attributed to radionuclide "i", from Equation [1.1(2)-2].  

BV-2 Maximum Acceptable Concentration (Individual Radionuclide) 

The maximum acceptable radioactivity concentration (uCi/ml) of 
radionuclide "i" in the liquid effluent prior to dilution (Ci) was 
determined by: 

Ci = Si Ct [1.1(2)-4] 

BV-2 Monitor Display Value 

The calculated monitor Display Value (uCi/ml) above background 
attributed to the radionuclides, D.V., was determined by: 

D.V. = 5.09E-9 Z Ci Ei [1.1(2)-5] 
i

where: 

5.09E-9 

E.  
2

= Conversion factor (uCi/ml/cpm), an average 
determined for the source term mix.  

= Detection efficiency of the monitor for radionuclide 
"i" (cpm/uCi/ml) from Table 1.1-lb.

1.1.2.1.5 BV-2 Monitor HSP 

The monitor HIGH Alarm Setpoint above 
set at the D.V. value.

background (uCi/ml) should be

ISSUE 31-9
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1.1.2.2 BV-2 Setpoint Determination Based On Analysis Prior To Release 

--- The following method applies to liquid releases when determining the 

setpoint for the maximum acceptable discharge flow rate prior to 

dilution and the associated HIGH Alarm Setpoint based on this flow rate 

for the Liquid Waste Effluent Monitor (2SGC-RQ100) during all 

operational conditions.  

The monitor alarm setpoint is set slightly above (a factor of 1.25) the 

concentration reading that results from the concentration of gamma 

emitting radionuclides. in order to avoid spurious alarms. To 

compensate for this increase in the monitor alarm setpoint, the 

allowable discharge flow rate is reduced by the same factor.

I. I1. 2.:

When the discharge flow rate is limited by the radwaste discharge pump 
rate capacity or by administrative selection rather than the allowable 
flow rate determined form activity concentration, the alarm setpoint 

will be proportionally adjusted based upon the excess dilution factor 
provided.  

1 BV-2 Maximum Acceptable Discharge Flow Rate 

L11• ... ~&.LU - j~ ....... A4 f1no rate (f) prior to dilution

(gpm) is determined by: 

F [1.1(2)-6] 
C.  

1.25 E 
i OECi 

where: 

F = Dilution water flow rate, BV-I plus BV-2 Cooling Tower 
Blowdown (gpm).  

The dilution water flow rate may include the combined 
cooling tower blowdown flow from both units exiting the 
discharge structure (but excluding emergency outfall 
structure flow) when simultaneous liquid discharges from 
both plants are administratively prohibited.  

C. = Radioactivity concentration of radionuclide "i" in the 
liquid effluent prior to dilution (uCi/ml) from analysis of 
the liquid effluent to be released.  

1.25 = A factor to prevent spurious alarms caused by deviations in 
the mixture of radionuclides which affect the monitor 
response.  

OECi = The ODCM liquid effluent concentration limit for 
1 radionuclide "i" (uCi/ml) from Table 1.1-lb. The OEC is 

set at 10 times the new 10 CFR 20, Appendix B (20.1001
20.2401) Table 2, Col. 2 EC values.
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BV-2 Monitor Display Value

- - The calculated monitor Display Value (uCi/ml) above 
attributed to the radionuclides (D.V.) is determined by: 

D.V. = (1.25) (5.09E-9) E Ci Ei 
1 

where:

E.  
1

1.25

background 

11.1(2)-7]

The detection efficiency of the monitor for 
radionuclide "i" (cpm/uCi/ml) from Table 1.1-lb.  
not listed there, from Reference 1.2.4.

If

= A factor to prevent spurious alarms caused by 
deviations in the mixture of radionuclides which affect 
the monitor response.

5.09E-9 = Conversion factor (uCi/ml/cpm), an average 
determined for the source term mix.

BV-2 Monitor HSP

The liquid effluent monitor HIGH Alarm Setpoint above background 
(uCi/ml) should be set at the D.V. value adjusted by any excess 
dilution factor provided as defined in the following equation:

HSP = D.V. f, 
f

[1.1(2)-81

where: 

HSP = Monitor HIGH Alarm Setpoint above background.  

D.V. = Calculated monitor concentration reading (uCi/ml) from 
equation [1.1(2)-7].  

f = Maximum acceptable discharge flow rate prior to dilution 
determined by equation [1.1(2)-6].  

f = Actual maximum discharge flow rate, to be maintained for the 
discharge. The reduced value of ± may be due to pump 
limitations or administrative selection.

ISSUE 3
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TABLE 1.1-la 

BV-i LIQUID SOURCE TERM

NUCLIDE 

Cr-51 
Mn-54 
Fe-55 
Fe-59 
Co-58 
Co-60 
Np-239 
Br-83 
Rb-86 
Sr-89 
Sr-91 

.4o-99 
Tc-99m 
Te-127m 
Te-127 
Te-129m 
Te-129 
1-130 

Te-131m 
Te-131 
1-131 

Te-132 
1-132 
1-133 
1-134 

Cs-134 
1-135 

Cs-136 
Cs-137 
Ba-140 
La-140 

H-3 
All Others* 

TOTAL*

A.  
1 

ANNUAL RELEASE 
(Ci)** 

9.OOE-5 
2.OOE-5 
8.OOE-5 
5.OOE-5 
7.70E-4 
1.OOE-4 
5.OOE-5 
6.OOE-5 
1.OOE-5 
2.OOE-5 
1.OOE-5 
3.90E-3 
5.37E-3 
1.00E-5 
3.OOE-5 
7.OOE-5 
5.OOE-5 
2.50E-4 
9.OOE-5 
2.OOE-5 
6.03E-2 
1.15E-3 
5.38E-3 
5.77E-2 
1.OOE-5 
3.80E-3 
1.34E-2 
1*90E-3 
2.70E-3 
1.OOE-5 
1.OOE-5 
1.60E+2 
4.OOE-5

OECi 

(uCi/ml)*** 

5E-3 
3E-4 
1E-3 
1E-4 
2E-4 
3E-5 
2E-4 
9E-3 
7E-5 
8E-5 
2E-4 
2E-4 
1E-2 
9E-5 
1E-3 
7E-5 
4E-3 
2E-4 
8E-5 
8E-4 
1E-5 
9E-5 
1E-3 
7E-5 
4E-3 
9E-6 
3E-4 
6E-5 
1E-5 
8E-5 
9E-5 
IE-2 
1E-7

DETECTION 
EFFICIENCY 

(cpm/uCi/ml)**** 

1.18E+7 
8.59E+7 

9.17E+7 
1.16E+8 
1.73E+8 
8.49E+7 
1.36E+6 

6.97E+7 
2.84E+7 
8.-96E+7 
4.09E+4 
1.38E+6 
4.02E+6 
1.12E+7 
3.08E+8 
1.82E+8 
1.20E+8 
1.11E+8 
1.17E+8 
2.66E+8 
9.90E+7 
2.70E+8 
1.99E+8 
1.19E+8 
2.80E+8 
8.01E+7 
4.37E+7 
2.OOE+8 
* *** *

1.57E-1

*Excluding Tritium and Entrained Noble Gases 
**Source Term for (RM-LW-104 and RM-LW-116) from Reference (1.1.2) 

***ODCM Effluent Concentration Limit = 10 times the EC values of Reference 
(1.1.3) 

****Detection Efficiency for (RM-LW-104 and RM-LW-116) from Reference (1.1.4) 
*****Insignificant

ISSUE 3

f

1-12



BV-i and 2 ODCM

TABLE 1.1-1b 

BV-2 LIQUID SOURCE TERM

NUCLIDE 

Cr-51 
Mn-54 
Fe-55 
Fe-59 
Co-58 
Co-60 
Np-239 
Br-83 
Br-84 
Rb-86 
Sr-89 Ar-90 
Sr-91 
Mo-99 
Tc-99m 
Te-125m 
Te-127m 
Te-127 
Te-129m 
Te-129 

1-130 
Te-131m 
Te-131 

1-131 
Te-132 
1-132 
1-133 
1-134 

Cs-134 
1-135 

Cs-136 
Cs-137 
Ba-140 
La-140

A.  1 

ANNUAL RELEASE 
(Ci)*** 

1.OOE-4 
2.50E-5 
1.30E-4 
6.50E-5 
1.1OE-3 
1.60E-4 
3.20E-5 
2.90E-5 
5.90E-9 
3.70E-5 
2.20E-5 
8.50E-7 
5.30E-6 
2.30E-3 
2.1OE-3 
1.90E-6 
2.1OE-5 
2.50E-5 
8.20E-5 
5.30E-5 
2.30E-4 
5.20E-5 
9.40E-6 
1.00E-l 
7.80E-4 
2.30E-3 
6.50E-2 
4.60E-6 
3.OOE-2 
9.20E-3 
3.90E-3 
2.20E-2 
9.30E-6 
8.40E-6

OEC 

(uCi/ml)** 

5E-3 
3E-4 
1E-3 
1E-4 
2E-4 
3E-5 
2E-4 
9E-3 
4E-3 
7E-5 
8E-5 
5E-6 
2E-4 
2E-4 
1E-2 
2E-4 
9E-5 
1E-3 
7E-5 
4E-3 
2E-4 
8E-5 
8E-4 
1E-5 
9E-5 
1E-3 
7E-5 
4E-3 
9E-6 
3E-4 
6E-5 
1E-5 
8E-5 
9E-5

*Excluding Tritium and Entrained Noble Gses 
**ODCM Effluent Concentration Limit = 10 times the EC values of Reference 

(1.2.1) 
***Source Term for (2SGC-RQ100) from Reference (1.2.3) 

****Detection Efficiency for (2SGC-RQ100) from References (1.2.2) 
and (1.2.4) 

*****Insignificant

ISSUE 3

Ei 

DETECTION 
EFFICIENCY 

(cpm/uCi/ml)**** 

2.01E+7 
1.27E+8 

1.26E+8 
1.82E+8 
2.38E+8 
1.65E+8 
2.42E+6 
1.38E+8 
1.04E+7 
1.83E+4 

1.-04E+8 
4.47E+7 
1.40E+8 
3.94E+5 
1.26E+5 
2.43E+6 
6.53E+6 
1.96E+7 
5.18E+8 
2.85E+8 
1.88E+8 
1.96E+8 
1.76E+8 
4.22E+8 
1.73E+8 
4.06E+8 
3.25E+8 
1.71E+8 
4.28E+8 
1.28E+8 
7.50E+7 
3.08E+8
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TABLE 1.1-lb (continued) 

BV-2 LIQUID SOURCE TERM

NUCLIDE 

Y-90 
Y-91m 
Y-91 
Y-93 

Zr-95 
Nb-95 
Ru-103 
Ru-106 
Rh-103m 
Rh-106 
Ce-141 
.Re-143 

Ce-144 
Pr-143 
Pr-144 

H-3 

TOTAL*

Ai 

ANNUAL RELEASE 
(Ci)*** 

6.OOE-7 
3.60E-6 
4.40E-6 
3.OOE-7 
4.OOE-6 
4.OOE-6 
2.70E-6 
8.20E-7 
2.70E-6 
8.20E-7 
4.OOE-6 
8.60E-7 
2.60E-6 
2.30E-6 
2.60E-6 
5.50E+2

OECi 
(uCi/ml)** 

7E-5 
2E-2 
8E-5 
2E-4 
2E-4 
3E-4 
3E-4 
3E-5 
6E-2 

3E-4 
2E-4 
3E-5 
2E-4 
6E-3 
1E-2

E i 

DETECTION 
EFFICIENCY 

(cpm/uCi/ml)**** 

1.59E+8 
3.55E+5 
2.03E+7 
1.35E+8 
1.33E+8 
1.71E+8 

5.65E+7 
7.75E+7 
1.20E+8 
1.97E+7 
1.63E+0 
3.40E+6

2.40E-1

*Excluding Tritium and Entrained Noble Gses 
**ODCM Effluent Concentration Limit = 10 times the EC values of Reference 

(1.2.1) 
***Source Term for (2SGC-RQ100) from Reference (1.2.3) 

****Detection Efficiency for (2SGC-RQ100) from References (1.2.2) 

and (1.2.4) 
*****Insignificant
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REFERENCES 

BV-1 LIQUID EFFLUENT MONITOR SETPOINTS 

1.1.1 "Beaver Valley Power Station, Appendix I Analysis - Docket No. 50-334 and 
50-412", Table 2.1.3 

1.1.2 "Beaver Valley Power Station, Appendix I Analysis - Docket No. 50-334 and 

50-412"; Table 2.1.2 

1.1.3 10 CFR 20, Appendix B, (20.1001-20.2401) Table 2, Column 2 EC's 

1.1.4 Isotopic Efficiencies For Unit 1 Liquid Process Monitors; DLCo 
Calculation Package No. ERS-SFL-92-039 

1.1.5 Process Alarm Setpoints For Liquid Effluent Monitors; DLCo Calculation 
Packge No. ERS-ATL-93-021 

REFERENCES 

BV-2 LIQUID EFFLUENT MONITOR SETPOINTS 

1.2.1 10 CFR 20, Appendix B, (20.1001-20.2401) Table 2, Column 2 EC's 

1.2.2 Unit 2 DRMS Isotopic Efficiencies; DLCo Calculation Package No.  
ERS-SFL-86-026 

1.2.3 Stone and Webster Computer Code LIQ1BB; "Normal Liquid Releases From A 
Pressurized Water Reactor" 

1.2.4 Isotopic Efficiencies For 2SGC-RQI100; DLCo Calculation Package No.  
ERS-JWW-87-015 

1.2.5 Conversion Factor for 2SGC-RQI100; DLCo Calculation Package No.  
ERS-WFW-87-021 

1.2.6 Process Alarm Setpoints For Liquid Effluent Monitors; DLCo Calculation 
Packge No. ERS-ATL-93-021
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1.2. Compliance With 10 CFR 20 EC Limits (ODCK Appendix C CONTROL 3.11.1.1) 

1.2.1- Batch Releases

1.2.1.1 Pre-Release 

The radioactivity content of 
prior to release in accordance 
order to assure representative 
entrained fluid from each tank 
through the mixing eductor.  
recirculating the tank content! 
in Table 1.2-1a and 1.2-1b.  
ODCM Appendix C CONTROL 3.11.1

each batch release will be determined 
with ODCM Appendix C, Table 4.11-1. In 

samples, at least two tank volumes of 

to be discharged shall be recirculated 
This will be accomplished by 

s for at least the time periods indicated 
BV-I and BV-2 will show compliance with 
.1 in the following manner:

The activity of the various radionuclides in the batch release, 

determined in accordance with ODCK Appendix C, Table 4.11-1, is divided 

by the minimum dilution flow to obtain the concentration at the 

unrestricted area. This calculation is shown in the following 

equation:

Conci Ci R 
MDF

where: 

Conci Concentration of radionuclide "i" at the unrestricted area 

1 (uCi/ml).  

C. = Concentration of radionuclide "i' in the potential batch 

1 release (uCi/ml).  

R Release rate of the batch (gpm).  

MDF = Minimum dilution flow (gpm). (May be combined BV-1/BV7 2 

flow when simultaneous liquid discharges are 
administratively prohibited).  

The projected concentrations in the unrestricted area are compared 

the OEC's. Before a release is authorized, Expression [1.2-21 must 

satisfied.  

Ei (Conc./OECi) < 1 11.2-2] 

where: 

OEC = The ODCM effluent concentration limit of radionuclide "i" 

(uCi/ml) from Table 1.1-la and 1.1-lb. The OEC is set at 

10 times the new 10 CFR 20, Appendix B, (20.1001-20.2401) 
Table 2, Col. 2 EC values.

to be
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BV-1 and 2 ODCM
1.2.1.2 Post-Release

Following release frcm the batch tank, the Post Dose Correction Factor will be calculated in the following manner: 

PDCF= (VAt) / (DFA) [1.2-3] (VIt) /(DFI) 

where: 

PCDF = Post Dose Correction Factor.  

VAt = Actual Volume of tank released (gal).  

DFA = Actual diluticn flow during release (gpn).  

VIt = Initial volume authorized for release (gal).  

DFI = Initial dilution flow authorized for release (gpm).  

The concentration of each radionmclide following release fron the batch tank will be calculated in the unrestricted area in the following manner when the Post Dose Correction Factor shown in equation [1.2-3] is >1: 

The average activity of radicnuclide "i" during the time period of release is divided by the actual dilution flow during the period of release to obtain the concentration in the unrestricted area. This calculation is shown in the following equation: 

CCncik = CiVtk 
[1.2-4] 

ADFk 

where: 

Concik = The concentration of radionuclide "i" (uCi/ml) at the 
unrestricted area, during the release period of time k.  

Note: = Since discharge is frcm an isolated well-mixed tank at 
essentially a uniform-rate, the difference between 
average and peak concentration within any discharge period 
is minimal.  

Cik = Ccncentraticn of radicnuclide "i" (uCi/ml) in batch release 
during time period k.  

Vtk = Volume of tank released during time period k (gal).  

ADFk = Actual volune of dilution flow during the time period of 
release k (gal).  

To show compliance with ODCM Appendix C CCMMROL 3.11.1.1, the following 
relationship nust hold: 

Zi(Concik/OECi) • 1 [1.2-5] 
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BV-I and 2 ODCM 
1.2.2 Ccntinuous Releases 

Continuous releases of liquid effluents do not presently occur at BV-I or 
BV-2. If they did occur, the ccncentraticn of various radicnuclides in 
the unrestricted area would be calculated using Equation [1.2-1] with Cik, 
the concentration of isotcpe i in the continuous release. To show 
coCmpliance with ODCm Appendix c CONTROL 3.11.1.1, Expression [1.2-5] 
mmut again hold.
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BV-I and 2 ODCM

TABLE 1.2-1a 

ByV-1 RECIRCULATION TIMES REQUIRED BEFORE SAMPLING OF LIQUID DISCHARGE TANKS 

APPROXIMATE RECIRCULATION TIME* 
TANK DESCRIPTION MARK NO. (Based on Historical Recirc.Rates) 

Laundry And Contaminated 1LW-TK-6A/6B 2.5 hrs = (1200 gal)(2)/(16 gpm) 

Shower Drain Tanks 

Low Level Waste Drain Tanks 1LW-TK-3A/3B 1.5 hrs = (2000 gal)(2)/(45 gpm) 

High Level Waste Drain Tanks** ILW-TK-2A/2B 3.4 hrs = (5000 gal)(2)/(50 gpm) 

Evaporator Test Tanks ILW-TK-5A/5B 1.4 hrs = (3000 gal)(2)/(73 gpm) 

Steam Generator Drain Tanks ILW-TK-7A/7B 17.2 hrs =(35000 gal)(2)/(68 gpm) 

Boron Recovery Test Tanks 1BR-TK-2A/2B 9.7 hrs =(13,000 gal)(2)/(45 gpm)

* The times listed are those approximated for two recirculations of a full 
tank with one recirculation pump in operation (using historical 
recirculation rates). Partially full tank recirculation times are directly 
proportional to the fraction of the tank capacity occupied by the entrained 
liquid waste after isolation. Actual recirculation times are determined 
prior to sampling using actual tank volumes and actual recirculation rates 
available in the BV-i Control Room.  

** Not-normally a direct source of discharge.

ISSUE 3 
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TABLE 1.2-1b 

BV-2 RECIRCULATION-TiES REQUIRED BEFORE SAMPLING OF LIQUID DISCHARGE TANKS

TANK DESCRIPTION MARK NO. i

Liquid Waste Tanks 2LWS-TK21A/21B
- I t

Steam Generator Blowdown 
Hold Tanks
_I

Steam Generator Blowdown 
Test Tanks

2SGC-TK21A/21B

2SGC-TK23A/23B

APPROXIMATE RECIRCULATION TIME* 

(Based on Historical Recirc. Rates) 

11.5 hrs = (10,000 gal)( 2 )/( 2 9 gpm) 

25.8 hrs = (51,000 gal)( 2 )/( 6 6 gpm)

9.1 hrs = (18,000 gai)( 2 )/( 6 6 gpm)

* The times listed are those approximated for two recirculations of a full 

tank with one recirculation pump in operation (using historical 

recirculation rates). Partially full tank recirculation times are directly 

proportional to the fraction of the tank capacity occupied by the entrained 

liquid waste after isolation. Actual recirculation times are determined 

prior to sampling using actual tank volumes and actual recirculation rates 

available in the BV-2 Control Room.  
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1.3 Compliance With 10 CFR 50 Dose Limits (ODCM Appendix C CONTROLS 3.11.1.2 

And 3.11.1.3) 

BV-1 and 2 utilize the concept of a shared liquid radioactive waste system 
according to NUREG 0133. This permits mixing of the liquid radwaste for 
processing. Since the resulting effluent release cannot accurately be 
ascribed to a specific reactor unit, the treated effluent releases are 
allocated as defined below.  

1.3.1 Cumulation Of Doses (ODCM Appendix C CONTROL 3.11.1.2) 

The dose contribution from the release of liquid effluents will be 
calculated monthly for each batch release during the month and a 
cumulative summation of the total body and organ doses will be maintained 
for each calendar month, current calendar quarter, and the calendar year 
to date. The dose contribution will be calculated using the following 
equation: 

D-r=UAFEA eat kC F [ 

where: 

Dt = The cumulative dose commitment to the total body or any organ, 

T, from the liquid effluents for the total time period 
m 
E atk (mrem) 
k=l 

/tk = The length of the kth release over which Cik and Fk are averaged 
for all liquid releases (hours).  

C = The average concentration of radionuclide, "ill (uCi/ml), in 
undiluted liquid effluent during time period tk from any liquid 

release.

A = The site related ingestion dose commitment factor to the total 
iT body or any organ T for each identified principal gamma and beta 

emitter (mrem-ml per hr-uCi).  

m = Number of releases contributing to the cumulative dose, DT.  

UAF = Unit allocation factor. Provides apportionment of dose between 
BV-1 and BV-2. Normally set at 0.5 for each unit. (Must total 
to 1.0).  

F = The near field average dilution factor for Cik during any 
liquid effluent release. Defined as the ratio of the average 
undiluted liquid waste flow to the product of the average flow 
from the site discharge structure during the report period to 
unrestricted receiving waters, times 3. (3 is the site specific 
applicable factor for the mixing effect of the BV-I and BV-2 
discharge structure).  

Waste Flow 
(3)(Dilution Water Flow)
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The site specific applicable factor of 3 results in a conservative 
estimate of the near field dilution factor based upon Regulatory 
Guide 1.113 methodology and is a factor of 10 below the limit specified 
in NUREG-0133, Section 4.3.  

The dose factor A. was calculated for an adult for each isotope using 
the following equation from NUREG-0133.  
A.i = 1.14E5 (730/D + 21BFi)DF.i [1.3-2] 

where: 

1.14E5 = 1E6 pCi x 1E3 ml x 1 yr 
uCi 1 8760 hr 

730 = Adult water consumption rate (liters/yr).  

D = Far field dilution factor from the near field area within 
1/4 mile of the release point to the potable water intake for 
adult water consumption.  

21 = Adult fish consumption (kg/yr).  

BF. = Bioaccumulation factor for radionuclide "i" in fish from Table A-i of Regulatory Guide 1.109 Rev. 1 (pCi/kg per 
pCi/l). However, if data was not available from that 
reference, it was obtained from Table 6 of UC RL-50564, 
Revision 1.  

The bioaccumulation factor for niobium (300 pCi/kg per 
pCi/l) was not obtained from either of the above references 
noted. It was otained from IAEA Safety Series No. 57.  
Justification for use of this value is documented in 
Appendix A to Calculation Package No. ERS-ATL-83-027.  

DF. = Dose conversion factor for radionuclide "i" for adults for a 
it particular organ -c from Table E-11 of Regulatory Guide 1.109, 

Rev. 1 (mrem/pCi). If none, from NUREG-0172 or Regulatory 
Guide 1.109, Rev. 0.  

A table of A. values for an adult at BV-1 and BV-2 are presented in 
Table 1.3-1.I 

The far field dilution factor (D ) for BV-1 and BV-2 is 200. This value 
is based on a total dilution •factor of 600 applicable to the Midland 
water intake located 1.3 miles downstream and on the opposite bank from 
BV-I and BV-2 (i.e., 200 = 600 + 3). The total dilution factor of 600 
represents a conservative fully mixed annual average condition. Since 
the Midland intake is located on the opposite bank and is below the water 
surface, essentially fully mixed conditions would have to exist for the 
radioactive effluent to be transported to the intake.  
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The cumulative doses (from each reactor unit) for a calendar quarter and 
a calendar year are compared to ODCM Appendix C CONTROL 3.11.1.2 as 
follows: 

For the calendar quarter, 

DT• 1.5 mrem total body [1.3-3] 

DT < 5 mrem any organ [1.3-4] 

For the calendar year, 

D < 3 mrem total body [1.3-51 

D 1< 0 mrem any organ [1.3-6] 

If any of the limits in Expressions [1.3-3] through [1.3-6] are exceeded, 
a Special Report pursuant to both Section IV.A of Appendix I of 10 CFR 50 
and Technical Specification 6.9.2f must be filed with the NRC at the 
identified locations.  

1.3.2 Projection Of Doses (ODCM Appendix C CONTROL 3.11.1.3) 

Doses due to liquid releases shall be projected at least once per 31 days 
in accordance with ODCM Appendix C CONTROL 3.11.1.3 and this section.  
The Liquid Radwaste Treatment System shall be used to reduce the 
radioactive materials in each liquid waste batch prior to its discharge, 
when the projected doses due to liquid effluent releases from each 
reactor unit, when averaged over 31 days would exceed 0.06 mrem to the 
total body or 0.2 mrem to any organ. Doses used in the projection are 
obtained according to equation [1.3-1]. The 31-day dose projection shall 
be performed according to the following equations: 

When including pre-release data, 

-F + B] 31+C [1.3-7] 
D31 T ] 

When not including pre-release data, 

[1.3-8 1 
D3 1 = [•J 31 + C 

where: 

D 3 1 = Projected 31 day dose (mrem).  
A= Cumulative dose for quarter (mrem).  
B = Projected dose from this release (mrem).  
T = Current days into quarter.  
C = Value which may be used to anticipate plant trends (mrem).  
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TABLE 1.3-1 

A.i VALUES FOR THE ADULT FOR THE BEAVER VALLEY SITE 
(mrem/hr per uCi/ml) 

NUCLIDE BONE LIVER T-BODY THYROID KIDNEY LUNG GI-LLI 

H-3 O.OOE-O1 2.70E-01 2.70E-01 2.70E-O1 2.70E-01 2.70E-01 2.70E-01 
C-14 3.13E 04 6.26E 03 6.26E 03 6.26E 03 6.26E 03 6.26E 03 6.26E 03 
Na-24 4.08E 02 4.08E 02 4.08E 02 4.08E 02 4.08E 02 4.08E 02 4.08E 02 
------------------------------------------------------------------------
P-32 4.62E 07 2.87E 06 1.79E 06 O.OOE-01 O.OOE-01 O.OOE-01 5.19E 06 
Cr-51 O.OOE-01 O.OOE-OI 1.27E 00 7.62E-01 2.81E-01 1.69E 00 3.21E 02 
Mn-54 O.OOE-O1 4.38E 03 8.35E 02 O.OOE-01 1.30E 03 O.OOE-01 1.34E 04 
------------------------------------------------------------------------
Mn-56 0.O0E-01 1.1OE 02 1.95E 01 0.00E-01 1.40E 02 O.OOE-O1 3.52E 03 
Fe-55 6.59E 02 4.56E 02 1.06E 02 0.OOE-O1 0.OOE-01 2.54E 02 2.61E 02 
Fe-59 1.04E 03 2.45E 03 9.38E 02 O.00E-01 0,OOE-01 6.83E 02 8.15E 03 
------------------------------------------------------------------------
C.;;57 O.OOE-O1 2.10E 01 3.50E 01 0.OOE-01 0.00E-OI O.OOE-01 5.33E 02 
Co-58 0.00E-01 8.95E 01 2.01E 02 0.OOE-O1 0.OOE-01- 0.00E-01 1.81E 03 
Co-60 0.OOE-01 2.57E 02 5.67E 02 O.00E-01 0.OOE-01 O.OOE-01 4.83E 03 
------------------------------------------------------------------------
Ni-63 3.12E 04 2.16E 03 1.05E 03 0.OOE-O1 0.OOE-OI O.00E-OI 4.51E 02 
Ni-65 1.27E 02 1.65E 01 7.51E 00 O.OOE-01 0.OOE-01 O.OOE-01 4.17E 02 
Cu-64 0.OOE-01 1.OOE 01 4.70E 00 0.OOE-01 2.52E 01 O.OOE-01 8.53E 02 
------------------------------------------------------------------------
Zn-65 2.32E 04 7.37E 04 3.33E 04 0.OOE-01 4.93E 04 0.OOE-01 4.64E 04 
Zn-69 4.93E 01 9.43E 01 6.56E 00 O.OOE-01 6.13E 01 O.OOE-01 1.42E 01 
Br-83 0.OOE-01 0.OOE-01 4.04E 01 O.E-01 0.00E-01 O.OOE-0O 5.82E 01 
---------------------------- --------------------------------------------
Br-84 O.OOE-01 0.OOE-OI 5.24E 01 0.OOE-01 0.OOE-01 O.OOE-01 4.11E-04 
Br-85 0.OOE-01 0.OOE-01 2.15E 00 O.OOE-01 0.00E-01 O.OOE-01 0.OOE-OI 
Rb-86 0.OOE-01 1.01E 05 4.71E 04 0.00E-01 0.OOE-01 O.OOE-01 1.99E 04 
------------------------------------------------------------------------

Rb-88 O.OOE-01 2.90E 02 1.54E 02 O.OOE-O1 0.OOE-01 O.OOE-01 4.OOE-09 
Rb-89 0.OOE-01 1.92E 02 1.35E 02 0.00E-01 0.OOE-01 0.OOE-01 1.12E-11 
Sr-89 2.22E 04 0.OOE-01 6.39E 02 0.OOE-01 0.OOE-O1 O.OOE-01 3.57E 03 
------------------------------------------------------------------------
Sr-90 5.48E 05 O.OOE-01 1.34E 05 O.OOE-O1 0.00E-01 0.OOE-01 1.58E 04 
Sr-91 4.10E 02 0.OOE-01 1.65E 01 O.OOE-01 0.OOE-01 O.OOE-O1 1.95E 03 
Sr-92 1.55E 02 0.OOE-O1 6.72E 00 0.OOE-01 0.OOE-01 0.OOE-OI 3.08E 03 
------------------------------------------------------------------------
Y-90 5.80E-01 O.OOE-01 1.55E-02 O.OOE-01 0.OOE-01 O.OOE-01 6.15E 03 
Y-91m 5.48E-03 0.OOE-01 2.12E-04 0.OOE-01 0.OOE-01 O.OOE-01 1.61E-02 
Y-91 8.50E 00 0.OOE-01 2.27E-01 0.OOE-01 0.OOE-01 0.OOE-01 4.68E 03 

------------------------------------------------- -. ------------------
Y-92 5.09E-02 0.00E-01 1.49E-03 O.OOE-01 0.OOE-01 O.OOE-01 8.92E 02 
Y-93 1.62E-01 0.OOE-01 4.46E-03 0.OOE-O1 0.OOE-01 O.OOE-O1 5.12E 03 
Zr-95 2.53E-O1 8.11E-02 5.49E-02 0.OOE-01 1.27E-01 O.OOE-01 2.57E 02 
------------------------------------------------------------------------
Zr-97 1.40E-02 2.82E-03 1.29E-03 O.00E-Ol 4.26E-03 0.OOE-01 8.73E 02 

/ Nb-95 4.47E 00 2.49E 00 1.34E 00 0.OOE-01 2.46E 00 O.OOE-O1 1.51E 04 
Nb-97 .3.75E 02 9.49E-03 3.46E-03 0.OOE-01 1.11E-02 0.OOE-OI 3.50E 01 
----------------------------------------------- -------------------------
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TABLE 1.3-1 

A. VALUES FOR THE ADULT FOR THE BEAVER VALLEY SITE 

it (mrem/hr per u.Ci/mi) 

NUCLIDE BONE LIVER T-BODY THYROID KIDNEY LUNG GI-LLI 

Mo-99 O.OOE-01 1.05E 02 2.00E 01 O.OOE-O1 2.38E 02 0.00E-01 2.43E 02 
Tc-99m 8.97E-03 2.54E-02 3.23E-01 0.OOE-01 3.85E-01 1.24E-02 1.50E 01 
Tc-101 9.23E-03 1.33E-02 1.30E-OI 0.00E-Of 2.39E-01 6.79E-03 4.OOE-14 

Ru-103 4.51E 00 0.OOE-O1 1.94E 00 O.OOE-O1 1.72E 01 O.OOE-OI 5.26E 02 
Ru-105 3.75E-O1 O.OOE-01 1.48E-01 O.OOE-01 4.85E 00 0.OOE-01 2.29E 02 
Ru-106 6.70E 01 O.OOE-01 8.48E 00 O.OOE-O1 1.29E 02 0.OOE-01 4.34E 03 

Ag-ll0m 9.48E-O1 8.77E-01 5.21E-O1 O.OOE-01 1.72E 00 O.OOE-01 3.58E 02 
Sb-124 7.87E 00 1.49E-O1 3.12E 00 1.91E-02 O.00E-O1 6.13E 00 2.23E 02 
Sb-125 5.03E 00 5.62E-02 1.20E 00 5.11E-03 0.OOE-O1 3.88E 00 5.54E 01 

Te-125m 2.57E 03 9.30E 02 3.44E 02 7.72E 02 1.04E 04 O.OOE-01 1.03E 04 
Te-127m 6.49E 03 2.32E 03 7.90E 02 1.66E 03 2.63E 04 O.OOE-01 2.17E 04 
Te-'h27 1.05E 02 3.78E 01 2.28E 01 7.81E 01 4.29E 02 O.OOE-01 8.32E 03 

Te-129m 1.1OE 04 4.11E 03 1.74E 03 3.78E 03 4.60E 04 O.OOE-O1 5.55E 04 
Te-129 3.01E 01 1.13E 01 7.33E 00 2.31E 01 1.26E 02 O.OOE-01 2.27E 01 
Te-131m 1.66E 03 8.10E 02 6.75E 02 1.28E 03 8.21E 03 O.OOE-01 8.05E 04 

Te-131 1.89E 01 7.88E 00 5.96E 00 1.55E 01 8.27E 01 O.OOE-O1 2.67E 00 
Te-132 2.41E 03 1.56E 03 1.47E 03 1.72E 03 1.50E 04 0.OOE-O1 7.39E 04 
Te-134 3.10E 01 2.03E 01 1.25E 01 2.71E 01 1.96E 02 O.00E-O1 3.44E-02 

1-129 1.19E 02 1.02E 02 3.35E 02 2.63E 05 2.19E 02 O.OOE-01 1.61E 01 
1-130 2.75E 01 8.10E 01 3.20E 01 6.87E 03 1.26E 02 O.OOE-01 6.97E 01 
1-131 1.51E 02 2.16E 02 1.24E 02 7.08E 04 3.71E 02 O.00E-01 5.70E 01 

1-132 7.37E 00 1.97E 01 6.90E 00 6.90E 02 3.14E 01 O.00E-01 3.71E 00 
1-133 5.16E 01 8.97E 01 2.74E 01 1.32E 04 1.57E 02 O.OOE-O1 8.06E 01 
1-134 3.85E 00 1.05E 01 3.74E 00 1.81E 02 1.66E 01 O.00E-01 9.12E-03 

1-135 1.61E 01 4.21E 01 1.55E 01 2.78E 03 6.76E 01 0.OOE-O 4.76E 01 
Cs-134 2.98E 05 7.09E 05 5.79E 05 0.00E-O1 2.29E 05 7.61E 04 1.24E 04 
Cs-136 3.12E 04 1.23E 05 8.86E 04 0.OOE-O1 6.85E 04 9.39E 03 1.40E 04 

Cs-137 3.82E 05 5.22E 05 3.42E 05 0.OOE-O1 1.77E 05 5.89E 04 1.O1E 04 
Cs-138 2.64E 02 5.22E 02 2.59E 02 O.OOE-O1 3.84E 02 3.79E 01 2.23E-03 
Ba-139 9.69E-Ol 6.90E-04 2.84E-02 0.OOE-O1 6.45E-04 3.92E-04 1.72E 00 

Ba-140 2.03E 02 2.55E-01 1.33E 01 0.OOE-O 8.66E-02 1.46E-01 4.18E 02 
Ba-141 4.71E-01 3.56E-04 1.59E-02 0.OOE-01 3.31E-04 2.02E-04 2.22E-10 
Ba-142 2.13E-01 2.19E-04 1.34E-02 0.OOE-01 1.85E-04 1.24E-04 3.OOE-19 

La-140 1.51E-O1 7.59E-02 2.01E-02 0.OOE-01 O.OOE-01 0.OOE-01 5.57E 03 
La-142 7.71E-03 3.51E-03 8.74E-04 O.OOE-OI O.OOE-01 0.OOE-O1 2.56E 01 
Ce-141 2.63E-02 1.78E-02 2.02E-03 O.OOE-01 8.26E-03 0.OOE-01 6.80E 01
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TABLE 1.3-1 

At VALUES FOR THE ADULT FOR THE BEAVER VALLEY SITE it (mrem/hr per uCi/ml) 

NUCLIDE BONE LIVER T-BODY THYROID KIDNEY LUNG GI-LLI 

Ce-143 4.64E-03 3.43E 00 3.79E-04 O.OOE-01 1.51E-03 O.OOE-O1 1.28E 02 
Ce-144 1.37E 00 5.73E-01 7.36E-02 O.OOE-O1 3.40E-O1 O.OOE-01 4.64E 02 
Pr-143 5.54E-O1 2.22E-O0 2.75E-02 O.OOE-OI 1.28E-O1 O.OOE-O1 2.43E 03 
---------------------------------------------------------------------
Pr-144 1.81E-03 7.53E-04 9.22E-05 O.OOE-O1 4.25E-04 O.OOE-01 2.61E-10 
Nd-147 3.79E-O1 4.38E-O1 2.62E-02 O.OOE-O1 2.56E-O1 O.OOE-01 2.10E 03 
W-187 2.96E 02 2.47E 02 8.65E 01 O.OOE-O1 O.OOE-O1 O.OOE-O1 8.10E 04 

-23 2.0E-------------------------------------------------------------
Np-239 2.90E-02 2.85E-0`3li157E-03 O.OOE-01 8.89E-03 0.OOE-O1 5.85E 02
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1.4 Liquid Radwaste System 

The liquid radwaste system has the capability to control, collect, process, 

store, recycle, and dispose of liquid radioactive waste generated as a 

result of plant operations, including anticipated operational occurrences.  

This system also uses some of the components of the steam generator 

blowdown system for processing.  

Simplified flow diagrams of the liquid radwaste systems for BV-I and BV-2 

are provided as Figures 1.4-1 and 1.4-2 respectively. A diagram showing 

the liquid effluent release points is provided as Figure 1.4-3. Since the 

concept of a shared liquid radwaste system is used, then any liquid waste 

generated can be stored, processed and discharged from either BV-i or BV-2.
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1.4.1 BV-I Liquid Radwaste System Components 
1.4:1.1 LW-TK-2A & 2B: High Level Waste Drain Tanks 

There are two of these tanks, each tank has a capacity of 5,000 gallons. They are located on the northwest wall of the Auxiliary Building (elevation 735'). They receive liquid wastes from the vent and drain system with activity concentrations above 4E-4 uCi/ml.  
1.4.1.2 LW-TK-3A & 3B: Low Level Waste Drain Tanks 

There are two of these tanks, each tank has a capacity of 2,000 gallons. They are located in the northwest corner of the Auxiliary Building (elevation 735'). They receive liquid wastes from the vent and drain system with activity concentrations less than 4E-4 uCi/ml.  
1.4.1.3 LW-I-2: Liquid Waste Demineralizer 

The main purpose of the demineralizer is to clean liquid waste water of particulate and dissolved radioactive contaminants. There are four resin beds and a filter associated with this demineralizer. Each of the beds can be customized with different resins so that we can effectively remove chemical contaminants along with radioactive contaminants. Generally, beds 1 and 2 contain a Cation Resin and beds 3 and 4 contain a Mixed Bed Resin. This demineralizer is located in the Decon Building (elevation 735').  
1.4.1.4 LW-TK-7A & 7B: Steam Generator Drain Tanks 

There are two of these tanks, each tank has a capacity of 34,500 gallons. They are located in the Fuel Pool Leakage Monitoring Room (elevation 735'). They receive liquid waste that has been processed through the liquid waste demineralizer. Once this tank is full, it is put on recirculation through the demineralizer (for a minimum of two tank volumes) until the radioactivity concentration is acceptable for discharge.  

1.4.1.5 RM-LW-104: Liquid Waste Discharge Radiation Monitor 
This off-line gamma scintillator radiation monitor continuously analyzes liquid waste as it is being discharged. The upper activity alarm on this radiation monitor has a setpoint that would indicate we are approaching OEC limits for radioactive water leaving the site. If an upper activity alarm on this radiation monitor is received, it automatically terminates the discharge by closing the discharge line isolation valves.  
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1.4.2 BV-2 Liquid Radwaste System Components 

1.4.2.1 2LWS-TK21A & 21B: Waste Drain Tanks 

There are two of these tanks, each tank has a capacity of 10,000 
gallons. They are located in the northeast corner of the Auxiliary 
Building (elevation 710'). They receive liquid wastes from the vent 
and drain system.  

1.4.2.2 2SGC-IOE21A & 21B: Steam Generator Blowdown Cleanup Ion Exchangers 

The main purpose of the ion exchangers is to clean liquid waste water 
of particulate and dissolved radioactive contaminants through an ion 
exchange process. There is a resin bed, outlets strainer, and cleanup 
filter associated with each of these ion exchangers. They are located 
in the Waste Handling Building (elevation 722').  

1.4.2.3 2SGC-TK23A & 23B: Steam Generator Blowdown Test Tanks 

There are two of these tanks, each has a capacity of 18,000 gallons.  
"They are located in the Auxiliary Building Celevation 755'). They 
receive liquid waste that has been processed through the cleanup ion 
exchangers. Once this tank is full, it is put on recirculation through 
the cleanup ion exchanger (for a minimum of two tank volumes) until the 
radioactivity concentration is acceptable for discharge.  

1.4.2.4 2SGC-TK21A & 21B: Steam Generator Blowdown Hold Tanks 

There are two of these tanks, each has a capacity of 50,000 gallons.  
They are located in the Waste Handling Building (elevation 722').  
These tanks are used to store liquid waste when the radioactive 
concentration of the steam generator blowdown test tank is not 
acceptable for discharge. The contents of this tank is then processed 
through the Unit 1 or Unit 2 Liquid Radwaste Treatment System until the 
radioactivity concentration is acceptable for discharge.  

1.4.2.5 2SGC-RQ-100: Liquid Waste Effluent Monitor 

This off-line gamma scintillator radiation monitor continuously 
analyzes liquid waste as it is being discharged. The upper activity 
alarm on this radiation monitor has a setpoint that would indicate we 
are approaching OEC limits for radioactive water leaving the site. If 
an upper activity alarm is received, it automatically terminates the 
discharge by closing the discharge line isolation valves.
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FIGURE 1.4-1 

BV-I LIQUID RADWASTE SYSTEM 
STREAM STREAM FLOW COLLECTION, TREATMENT, f. DISCHARGE No. RATE BVPS-2 

,. CONT SWAP 40OPO HIGH -LEVEL LIQUID EVAPORATOR BLOWDOWN 2. AUX BLDG SUMP 200POD WASTE WASTE T 7 SLOWO I DRAINS ION E CANE AKS 2 50 GPM ,OGP 
3. LAB DRAINS 4006PD TANKS 2 ION EXCH0ANGER ,0.GPM 

TT 2 , 
4. R.P. SAMPLES 3BGPD OVPS'I 

. " ,C O Q L IN G 
5. MISC. SOURCES 660GPDO STEM -- OWER 

• • 
SLOWER W 

6. MISC. SOURCES 40GPD| GENERATOR 15,00GPM IOGP! 
B, 8LWDOWNi 

7. SG PRE FILTER IOGPDTANKS 2 VPS- -2 
BACK WASH 30,000 GAL COMBINED 

DISCHARGE 
50 GPM POINT BORON0NI 

TESTT I 
TAN K 
T14,500 GALI 

8. CVCS LETDOWN 6OPM ION EXCHANGER DEGAIFIE 500 EXCHANG RECOVERY EVAPORATORS 2 (BVPS )0 , / OF :-O 1 TANKS 2 15GPM 
S195,000 0ALL EXCEPT I 

9. CVCS LETDOM. PURIFICAN 

-H I I TA 
(BVPS-2) 60OPM DEGASIFIER EXCHANGE GENERATOR 

SOF -- 10 
SFI LOWDOWN 

/H__ZI EVAPORATOR .10. BVPS-I TURBINE 7,20OGPD NO COLLECTION OR TREATMENT( 2 ) 
BLDG DRAINS 

NOTES, 
ENIRNMN 
ENVIRONMENT DISCHARGES TO BVPS-1 I. INPUT TO BVPS-2 STEAM GENERATOR ( BVPS-I YARD COOLING TOWER BLOWDOWN EVAPORATOR IS NOT USED DRAINAGE BLOWDOWN AND ENVIRONMENT DURING NORMAL BASE LOADED OPERATIONS. DISCHARGE POINT) 

2. IF RADIOACTIVITY IS DETECTED. TURBINE 
BUILDING DRAINS CAN BE TRANSFERRED TO 
THE CHEMICAL WASTE SUMP AND TREATED AS 
LIQUID WASTE.  
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FIGURE 1.4-2 

BV-2 LIQUID RADWASTE SYSTEM

STREAM 
No. STREAM

I. CONT SUMP 

2. AUX BLOG SUMP 

3. MISC SOURCES 

4. R.R SAMPLES 

5. LAB DRAINS

FLOW 
RATE 

40 GPD 

200 GPD 

700 GPD 

35 GPO 

400GPD

6. CONDENSATE DEMIN 2,665GPD RINSE WASTE 

BVPS-2 TURBINE 7200 GPO 
BUILDING DRAINS

COLLECTION, TREATMENT, & DISCHARGE

1- -3

BVPS-1 
EVAPORATOR
FEED PUMPS 

WASTE 
DRAINS 

TANKS 2 

7,500 GAL 

STEAM 
GENERATOR | 
SLOWDOWN 
TANKS 2.  

F . 50,00 GAL/

NO COLLECTION OR TREATMENT( 2)

BVPS-I COOLING 
TOWER SLOWDOWN 

15,000 GPM

LIQUID WASTE 
WASTE TEST 100 GPM 

ION EXCHANGER TANKS 2 
OF a 10 18,000 GAL

TO 
ENVIRONMENT 

(BVPS-2 YARD DRAINAGE 
DISCHARGE POINT)

BVPS-2 
COOLING 
TOWER 

SLOWDOWN 

7,800 GPM

BVPS-i&-2 

COMBINED 
COOLING 
TOWER 

DISCHARGE 
POINT

NOTES: 
1. NO STEAM GENERATOR SLOWDOWN IS DISCHARGED.  

2. TURBINE BUILDING DRAINS ARE PROCESSED BY THE LIQUID 
WASTE SYSTEM UPON HIGH ACTIVITY.

DISCHARGES TO BVPS- 2 
COOLING TOWER 
BLOWDOWN AND ENVIRONMENT
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FIGURE 1.4-3 

BV-1 AND 2 LIQUID EFFLUENT RELEASE AOINTS
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BV-1 and 2 ODCM

2.0 GASEOUS EFFLUENTS 

-6DCM Appendix C CONTROLS applicable to dose rate apply to the site. The 

site dose rate is due to the summation of releases from both units. ODCM 

Appendix C CONTROLS applicable to accumulated dose apply individually to 

each unit. Releases at the Beaver Valley site may be ground level or 

elevated in nature. All ground level releases are identified with a 

specific unit in the determination of site dose rate and dose attributed to 

that unit. Elevated releases from both units are considered to originate 

from a shared radwaste system and are discharged from a common release 

point, the Process Vent, at the top of the BV-1 cooling tower. At BV-1 and 

BV-2, the dose from the shared radvaste system via the Process Vent is 

normally apportioned equally to the units. However, a containment purge 

via the Process Vent shall be attributed to a specific unit.  

2-1 ISSUE 3
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2.1- Alarm Setpoints 

2.1.1" BV-I Monitor Alarm Setpoint Determination 

ODCM Appendix C CONTROL 3.11.2i1 require that the dose rate in 

unrestricted areas due to noble gas radionuclides in the gaseous effluent 

released from the site shall be limited to < 500 mrem/yr to the total 

body and to < 3000 mrem/yr to the skin.  

This section describes the methodology used to maintain the release of 

noble gas radionuclides within ODCM Appendix C CONTROL 3.11.2.1 for the 

site and determines monitor setpoints for BY-1.  

The methodologies described in Section 2.1.1.2, 2.1.2.2, and 2.1.3.2 

provide an alternate means of determining monitor alarm setpoints that 

may be used when an analysis is performed prior to release.  

Control of the site dose rate limit due to noble gases is exercised by a 

total of 8 effluent stream monitors, of which 3 are located in BV-I 

(alternates exists for these monitors), and 5 are located in BV-2. As 

previously noted, BV-2 elevated releases are via the BV-I Process Vent.  

Differences exist between the setpoint presentations of the radiation 

monitoring systems of BV-i and BV-2. First, there is a difference in 

setpoint terminology. Where BV-I uses HIGH and HIGH-HIGH the BV-2 

equivalents are ALERT and HIGH. The second difference is that the BV-2 

setpoint is presented in uCi/cc rather than cpm as in BV-I. This 

difference is due to BV-2 software which applies a conversion factor to 

the BV-2 raw data (cpm). The user is cautioned that the uCi/cc 

presentation is technically correct only for the specific isotopic mix 

used in the determination of the conversion factor. In practice, 

setpoints determined for a calculated mix are correct for that mix.  

Setpoints determined on analysis prior to release will be correct for 

properly controlling dose rate, but the indicated uCi/cc value may differ 

from the actualvalue.  

All effluent monitors specified herein have HIGH-HIGH. (BV-1) or HIGH 

(BV-2) Alarm Setpoints established at 30 percent of the site limit, and 

except 3 monitors noted below, HIGH (BY-i) or ALERT (BV-2) Alarm 

Setpoints established at 10 percent of the site limit.
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Monitor Setpoint Specifications Based On Fraction Of Site Limit 
-- UNIT, RELEASE POINT AND MONITOR FRACTION OF SITE LIMITING DOSE R-• 

Unit 1, Ventilation Vent 30% (HIGH-HIGH) 10% (HIGH) RM-VS-101B (Alt. RM-VS-109 CH #5) 

Unit 1, Containment Vent 30% (HIGH-HIGH) 10% (HIGH) RM-VS-107B (Alt. RM-VS-110 CH 45) 

Units 1/2, Process Vent 30% (HIGH-HIGH) 10% (HIGH) RM-GW-108B (Alt. RM-GW-109 CH #5) 
Unit 2, Containment Vent 30% (HIGH) 10% (ALERT) 2HVS*RQ109B 

Unit 2, Ventilation Vent 30% (HIGH) 10% (ALERT) 2HVS-RQ101B 

Unit 2, Waste Gas Storage Vault Vent 30% (HIGH) 0.1% (ALERT) "2RMQ-RQ303B 

Unit 2, Decontamination Building Vent 30% (HIGH) 0.3% (ALERT) 2RMQ-RQ3O3B 

Unit 2, Condensate Polishing Building Vent 30% (HIGH) 0.6% (ALERT) 2HVL-RQ112B 

Units 1/2, Turbine Building Vent < 0.1% (Unmonitored) 
With the monitor setpoints based on fractions of the site limit as defined above, the following criteria may be applied to determine that the dose rate due to noble gas released from the site complies with ODCM Appendix C CONTROL 3.11.2.1: 
"O The site dose rate is less than 50% of the site limit when all monitors 

are below the HIGH (BV-1) and ALERT (BV-2) Alarm Setpoints.  
"O With all monitors below the normal HIGH-HIGH (BV-1) and HIGH (BV-2) Alarm Setpoints, a combination of 3 HIGH (BV-1) or ALERT (BV-2) Alarms 

indicate releases may have exceeded site limits.  
"o To provide operational flexibility any I of the HIGH-HIGH (BV-1) or HIGH (BV-2), Containment, Ventilation, or Process Vent monitor setpoint may be doubled to 60% of the site limit if all other monitors in this group are held below the HIGH (BV-1) and ALERT (BV-2) Alarm Setpoints.  From this condition any I monitor alarm would indicate the site dose rate limit may have been exceeded.  
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A release may be batch or continuous in nature. Batch refers to releases 

that are intermittint in radionuclide concentrations or flow, such as 
- releases from gas storage tanks, containment ventings and purges, and 

systems or components with infrequent use. Batch releases may be due to 

operational variations which result in radioactive releases greater than 

50% of the releases normally considered as continuous. Batch releases 
from these sources during normal operation, including anticipated 
operational occurrences, are defined as those which occur for a total of 

500 hours or less in a calendar year, but not more than 150 hours in any 
quarter. The batch relative concentration value has been calculated in 

accordance with the guidelines provided in NUREG-0324 for short-term 
release. If simultaneous batch and continuous release out of one vent 
occurs, use the lowest setpoint obtained according to the following 
Sections 2.1.1.1 through 2.1.3.2.
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2.1.1.1 BV-1 Setpoint Determination Based On A Calculated Mix For Ventilation 
Vent And Containment Building Vent Releases (Ground Releases) 

The calculated monitor count rate above background (C.R.), in ncpm, the 
monitor HIGH-HIGH alarm setpoint above background (HHSP), and the 
monitor HIGH alarm setpoint above background (HSP) for each vent and 
operational condition should be as follows: 

BY-1 ALARM SETPOINTS FOR GROUND RELEASES

cpm ABOVE BACKGROUND

*Continuous Release Via The 
BV-1 Ventilation Vent 

"*Batch Release Of Containment 
Purge Via The BV-1 Ventila
tion Vent 

*Continuous Release Via The 
BV-I Containment Building 
Vent 

*Batch Release Of Containment 
Purge Via The BV-1 Contain
ment Building Vent

C.R.

(P)PRIMARY* 
MONITOR 

(A)ALTERNATE 
MONITOR 

(P)RM-VS-101B 
(A)RM-VS-109(5) 

(P)RM-VS-1O1B 
(A)RM-VS-109(5) 

(P)RM-VS-107B 
(A)RM-VS-110(5)

(P)RM-VS-107B 1.93E3 
(A)RM-VS-110(5), 1.01E3

30Z 
SITE 
LIMIT 
HHSP

1O% 
SITE 
LIMIT 

HSP

3.00E3 9.00E2 3.00E2 
1.47E3 4.40E2 1.47E2 

3.90E2 1.17E2 3.90E1 
4.68E2 1.40E2 4.68E1 

6.44E3 1.93E3 6.44E2 
3.38E3 1.01E3 3.38E2

5.80E2 1.93E2 
3.04E2 1.01E2

*When the primary monitor is out of service, and ODCM Appendix C 
CONTROL 3.3.3.10 can be met for the respective alternate monitor, the 
alternate setpoints may be utilized.  

The setpoints were determined using the following conditions and 
information: 

O Source terms given in Table 2.1-1a. These gaseous source terms were 
derived from Stone & Webster computer codes GAS1BB (which is similar 
to the NRC CODE GALE, NUREG-0017) and DRAGON 4 (for the containment 
vacuum pump sources). Table 2.1-1a does not include particulates and 
iodines, which are not used in site noble gas dose rate calculations.  

"o Onsite meteorological data for the period January 1, 1976 through 
December 31, 1980.  

"o Discharge flow rate of 62,000 cfm for the BV-1 Ventilation Vent 
(Continuous).

O Discharge flow rate of 92,000 cfm for 
(Batch release of containment purge).

the BV-1 Ventilation Vent
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"o Discharge flow rate of 49,300 cfm for the BV-I Containment Vent (Both 

continuous and batch release of Containment Purge).  

o Information listed under References - Gaseous Effluent Monitor 

Setpoints.

The calculation method 
was used to derive the 
conditions:

given in Sections 2.1.1.1.1 through 2.1.1.1.7 
monitor setpoints for the following operational

"o Continuous release via the ZV-1 Ventilation Vent.  

"o Continuous release via the BV-I Containment Building Vent.  

"o Batch release of By-1 Containment Purge via the BV-I Ventilation 

Vent.  

o Batch release of BV-1 Containment Purge via the BV-I Containment 

Building Vent.

2.f1.1.1 BV-I Mix Radionuclides

The "mix" (noble gas radionuclides 
effluent was determined as follows:

and composition) of the gaseous

a. The gaseous source terms that are representative of the "mix" of 

the gaseous effluent were selected. Gaseous source terms are the 

radioactivity of the noble gas radionuclides in the effluent.  

Gaseous source terms can be obtained from Table 2.1-1a.  

b. The fraction of the total radioactivity in the gaseous effluent 

comprised of noble gas radionuclide "i" (Si) for each individual 
noble gas radionuclide in the gaseous effluent was determined by:

[2.1(1)-l1A.  
Si - I F Ai

where:

2.1.1.1.2

Ai = The total radioactivity or radioactivity concentration of 
noble gas radionuclide "i" in the gaseous effluent from 

Table 2.1-1a.  

BY-1 Maximum Acceptable Release Rate (Whole Body Exposure)

The maximum acceptable total release 
radionuclides in the gaseous effluent 
exposure limit was calculated by: 

Qt = 500 
(X/Q) E K. S.  11

rate (uCi/sec) of all noble gas 
(0t) based upon the whole body 

[2.1(1)-2]
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2.1.1.1.3

where: 

(X/Q) = The highest calculated annual average relative concentration of effluents released via the Ventilation 

Vent for any area at or beyond 3 the unrestricted area 
boundary for all sectors (sec/m ) from Table 2.2-5.  

= 1.03E-4 sec/m3 for continuous releases.  

(X/q)vv = The short term relative concentration of effluents released via the Ventilation Vent for any area at or 

beyond 3 the unrestricted area boundary for all sectors 
(sec/m ) from Table 2.3-36.  

= 3.32E-4 sec/m3 for batch release of containment purge.  
(X/Q) cv = The highest calculated annual average relative 

concentration of effluents released via the Containment 

Building Vent for any area at or beyond the 3 
unrestricted area boundary for all sectors (sec/m ) from 
Table 2.2-4.  

= 9.24E-5 sec/m3 for continuous releases.  

(X/q) = The short term relative concentration of effluents released via the containment building vent for any area 

at or beyond the3unrestricted area boundary for any 
sectors (sec/m ) from Table 2.3-35.  

= 3.08E-4 sec/m3 for batch release of containment purge.  

K = The total whole body dose factor due to gamma 3 emissions 
1i from noble gas radionuclide "i" (mrem/year/uCi/m) 

from Table 2.2-11.  

S. = From equation [2.1(1)-li above.  

BV-i Maximum Acceptable Release Rate (Skin Exposure) 

Ot was also determined based upon the skin exposure limit by: 

(X/= ) 3000 [2.1(1)-3] 
(X/Q) Z (Li + 1.1Mi) Si 

i 

where: 

L. = The skin dose factor due to beta 3emissions from noble gas 
radionuclide "ill(mrem/year/uCi/m ) from Table 2.2-11.  

H. = The air dose factor due to gamma 3emissions from noble gas 
I radionuclide "i"(mrad/year/uCi/m ) from Table 2.2-11.
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1.1 = The ratio of the tissue to air absorption coefficients 
over the energy range of the ph6tons of interest, 
(mrem/mrad).  

(X/Q) = Same as in Section 2.1.1.1.2.  

BV-1 Maximum Acceptable Release Rate (Individual Radionuclide)

The maximum acceptable 
radionuclide "i" in the 
noble gas radionuclide in 

Oi= Si Ot

release rate (uCi/sec) of noble gas 
gaseous effluent (Qi) for each individual 
the gaseous effluent was determined by: 

[2.1(1)-4]

(NOTE: Use the lower of the 0 values obtained in 
Section 2.1.1.1.2 and 21.1.1.3.)

By-1 Maximum Acceptable Concentrations (Individual Radionuclide)

The maximum acceptable radioactivity concentration (uCi/cc) of noble 

"g as radionuclide "i" in the gaseous effluent (C.) for each individual 
noble gas radionuclide "i" in the gaseous effluent was determined by:

[2.1(1)-S]C 2.12E-3 i 
F

where:

F = The maximum acceptable effluent flow rate at the point 
of release (cfm).

2.1.1.1.6

= 62,000 cfm (BV-I Ventilation Vent) 

= 49,300 cfm (BV-i Containment Building Vent) 

2.12E-3 =.Unit conversion factor (60 sec/min x 3.53E-5 ft 3 /cc).  

BV-I Monitor Count Rate 

The calculated monitor count rate (ncpm) above background attributed 
to the noble gas radionuclide (C.R.) was determined by:

C.R. = E Ci E.  
ill

where:

E. = The detection efficiency of the monitor for noble gas 
1 radionuclide "i" (cpm/uCi/cc) from Table 2.1-2a.

ISSUE 3
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2.1.1.1.7 BV-1 Monitor Setpoints 

The monitor alarm setpoints above background were determined as 
follows: 

a. The monitor HIGH-HIGH Alarm Setpoint above background (ncpm) was 

determined by: 

HHSP = 0.30 C.R. [2.1(1)-7] 

b. The monitor HIGH Alarm Setpoint above background (ncpm) was 
determined by: 

HSP = 0.10 C.R. [2.1(1)-81 

NOTE: The values 0.3 for the HHSP and 0.1 for the HSP are fractions 
of the total radioactivity concentration that may be released 
via the monitored pathway to ensure that the site boundary 
limit is not exceeded due to simultaneous releases from both 
units.
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2.1-.1.2 BV-1 Setpoint Determination Based On Analysis Prior To Release For 

Ventilation Vent And Containment Building Vent Releases (Ground 
-Releases) 

When the setpoints established using "the calculated mix" for ground 

releases do not provide adequate flexibility for operational needs, the 

method described below may be used in lieu of that set forth in 

Step 2.1.1.1. In this case, the results of sample analysis are used to 

determine the source term "mix." This calculational method applies to 

gaseous releases via the Ventilation Vent and via the Containment 

Building Vent when determining the setpoint for the maximum acceptable 

discharge flow rate and the associated HIGH-HIGH Alarm Setpoint based 

on this flow rate for the Ventilation Vent Gas Monitor. (RM-VS-1O1B) and 

the Containment Building Gas Monitor (RM-VS-107B) during the following 

operational conditions: 

"o Batch release of Containment Purge via the BV-i Ventilation Vent.  

"o Batch release of Containment Purge via the BV-i Containment Building 

Vent.  

2.1.1.2.1 BV-1 Maximum Acceptable Release Rate 

The maximum acceptable discharge flow rate from Containment Vent or 

Ventilation Vent during purging is determined as follows: 

a. The maximum acceptable gaseous discharge flow rate (f) from the 

Containment Vent or Ventilation Vent (cfm) during purging based 

upon the whole body exposure limit is calculated by: 

1.06 S T [2.1(1)-171 
f= (X/q) LKi C.  

i 

where: 

1.06 = 500 mrem/yr x 2.12E-3 

500 mrem/yr = dose rate limit 
2.12E-3 = unit conversion factor 

= (60 sec/min x 3.53E-5 ft /cc) 

S = Percent of site dose rate released via this pathway. Up 

to 60% of the site dose rate is permissible for one 
release point under the alarm set point rules of 
Section 2.1.1. To exceed 60% of the site limit from one 
release point, the remaining release point limits must 

be correspondingly reduced or secured to provide the 
necessary margin below the site dose rate limit.  

T = Maximum valve for T is 16 based on the limiting 

restriction in ODCM Appendix C CONTROL 3.11.2.1.a where 

the dose rate for a containment purge may be averaged 

over a time period not to exceed 960 minutes. (As 

containment air volume change time period is 60 minutes; 

T = 960/60 = 16). See Reference 2.1.6.
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(X/q) = The highest calculated short term relative 
concentration of effluents released via the Ventilation 
Vent for any area at or beyond 3 the unrestricted area 
boundary for all sectors (sec/m ) from Table 2.3-36.  

= 3.32E-4 sec/m3 

(X/q) = The highest calculated short term relative concentration of effluents released via the Containment Building Vent 

for areas at or beyond 3 the unrestricted area boundary 
for all sectors (sec/m ) from Table 2.3-37.  

= 3.08E-4 sec/mr3 

K = The total whole body dose factor due to gamma 3emissions 
1 ~from noble gas radionuclide "ill (mrem/year/uCi/m) 

from Table 2.2-11.  

Ci = The undiluted radioactivity concentration of noble gas radionuclide "il in the gaseous source (uCi/cc) as 

determined by analysis of the gas to be released.  

b. The flow rate (f) is also determined based upon the skin exposure 
limit as follows: 

f 6.36 ST [2.1(T)-18] 
(X/q) Z (Li + 1.1iM) Ci i 

where: 

6.36 = 3000 mrem/yr x 2.12E-3 

3000 mrem/yr = dose rate limit 
2.12E-3 = unit conversion factor 

= (60 sec/min x 3.53E-5 ft /cc) 

L. = The skin dose factor due to beta emissions 3 from noble gas radionuclide "il (mrem/year/uCi/m ) from 

Table 2.2-11.  

1. = The air dose factor due to gamma emissions 3 from 1 noble gas radionuclide "i" (mrad/year/uCi/m ) from 
Table 2.2-11.  

(X/q) = Same as in Section 2.1.1.2.1.a.  

c. The flow rate (f) is determined by selecting the smaller of the 
calculated (f) values based on the whole body exposure limit 
(Section 2 .1.1.2.1.a) and based on the skin exposure limit 
(Section 2.1.1.2.1.b). The actual purge flow rate (cfm) must be 
maintained at or below this calculated (f) value or the discharge 
cannot be made from the vent.
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The monitor alarm setpoints above background are determined as 

follows: 

a. The calculated monitor HIGH-HIGH Alarm Setpoint above background 

(ncpm) attributed to the noble gas radionuclides is determined 

by:

f E C. E.  
HHSP = 

F

where: 

f= The maximum acceptable gaseous discharge flow rate (cfm) 
determined in Section 2.1.1.2.1.  

F = The maximum actual or design effluent flow rate (cfm) at 
the point of release.  

= 92,000 cfm (BV-I Ventilation Vent -- design) 

= 49,300 cfm (BV-1 Containment Vent -- design) 

Ci = The undiluted radioactivity concentration of noble gas 
radionuclide "i" in the gaseous source (uCi/cc) as 

determined by analysis of the gas to be released.  

E. = The detection efficiency of the monitor for noble gas 
radionuclide "i" (cpm/uCi/cc) from Table 2.1-2a.  

b. When a HIGH-HIGH set point has been calculated according to this 

section, the monitor HIGH Alarm Setpoint above background (ncpm) 

is determined as follows: 

HSP = HHSP x 0.33 [2.1(1)-201

ISSUE 3
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2.1.2 BV-2 Monitor Alarm Setpoint Determination 

-- See Section 2.1.1 for a description of Monitor Alarm Setpoint 
Determinations.  

2.1.2.1 BV-2 Setpoint Determination Based On A Calculated Mix For Ventilation 
Vent, Containment Vent, Condensate Polishing Building Vent, 
Decontamination Building Vent, and Waste Gas Storage Vault Vent 
Releases 

The table below gives the calculated monitor count rate above 
background (C.R.) in ncpm, and provides the equivalent monitor 
indication (D.V.) in net uCi/cc associated with the most limiting site 
dose rate limit (i.e., 500 mrem/yr Total Body or 3000 mrem/yr Skin).  
The HIGH alarm setpoint (HSP) in uCi/cc above background, and the ALERT 
alarm setpoint (ASP) in uCi/cc above background for each vent and 
operational condition should be as follows: 

BV-2 ALARM SETPOINTS FOR GROUND RELEASES

uCi/cc ABOVE BACKGROUND

MONITOR
C.R.  
ncpm

D.V.  
uCi!cc

30X 
SITE 
LIMIT 

HSP

SITE 
LIMIT 

ASP

*Continuous 2HVS-RO101B 
Release 
Via The BV-2 Ventilation Vent 

*Batch Release Of 2HVS-RQ101B 
Containment Purge 
Via The BV-2 Ventilation Vent 

°Continuous 2HVS*RQ109B 
Release 
Via The BV-2 Containment Vent 

*Batch Release Of 2HVS*RQI09B 
Containment Purge 
Via The BV-2 Containment Vent

8.26E3 3.OE-4 9.04E-5 3.01E-5 

1.13E3 4.13E-5 1.24E-5 4.13E-6

4.32E3 1.06E-4 3.17E-5 1.06E-5

2.09E3 4.05E-5 1.21E-5 4.05E-6

*Continuous 
Release

2HVL-RQ112B 2.89E4 1.61E-3 4.82E-4

Via The BV-2 Condensate Polishing Building Vent 

OContinuous 2RMO-RO301B 5.66E4 3.15E-3 9.44E-4 
Release 
Via The BV-2 Decontamination Building Vent 

*Continuous 2RMQ-RO303B 8.03E5 2.24E-2 6.71E-3 
Release 
Via The BV-2 Waste Gas Storage Vault Vent

9.63E-6

9.44E-6

2.24E-5

*Alert Setpoint from Section 2.1.2 Fraction Of Site Limiting Dose Rate.
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The setpoints were determined using the following conditions: 

0 Source terms given in Table 2.1-lb. These gaseous source terms were 

derived from Stone & Webster computer codes GAS1BB (which is similar 

to the. NRC.CODE GALE, NUREG-0017) and DRAGON 4 (for the containment 

vacuum pump sources). Table 2.1-1b does not include particulates and 

iodines, which are not used in site noble gas dose rate calculations.  

The Containment Building Purge radionuclide mix was utilized for the 

purposes of determining an alarm setpoint for the Ventilation Vent on 

the basis of the proximity of the contiguous areas. The 

Decontamination Building and Condensate Polishing Building 

ventilation exhaust are not expected to be radioactive. However, for 

purposes of determining an alarm setpoint, it is conservatively 

assumed that Xe-133 is in the ventilation exhaust at concentrations 

that would result in the appropriate dose rate limits. The Waste Gas 

Storage Vault ventilation exhaust is also not normally radioactive.  

However, the monitor alarm setpoint is based on the assumption that 

the ventilation exhaust radionuclide spectrum is similar to the 

gaseous inventory in the system housed by the waste gas storage 

vault. This spectrum is listed in Table 2.1-lb under Gaseous Waste 

"System.  

o Onsite meteorological data for the period January 1, 1976 through 

December 31, 1980.  

"o Discharge flow rate of 23,700 cfm for the BV-2 Ventilation Vent 

(Continuous).  

"o Discharge flow rate of 53,700 cfm for the BV-2 Ventilation Vent 

(Batch release of containment purge).  

o Discharge flow rate of 59,000 cfm for the BV-2 Containment Vent (Both 

continuous and batch release of containment purge).  

o Discharge flow rate of 30,556 cfm for the BV-2 Condensate Polishing 

Building Vent.  

o Discharge flow rate of 12,400 cfm for the BV-2 Decontamination 

Building Vent.  

o Discharge flow rate of 2,000 cfm for the BV-2 Waste Gas Storage Vault 

Vent.  

The calculation method given in Sections 2.1.2.1.1 through 2.1.2.1.7 

was used to derive the alarm setpoints for the Ventilation Vent Gas 

Monitor (2HVS-RQ101B), Containment Vent Gas Monitor (2HVS*RO109B), 

Condensate Polishing Building Vent Gas Monitor (2HVL-RQ112B), 

Decontamination Building Vet Gas Monitor (2RMQ-RQ301B), and Waste Gas 

Storage Vault Vent Gas Monitor (2RMQ-RO303B) during the following 

operational conditions: 

o Continuous release via the BV-2 Ventilation Vent.  

* Continuous release via the BV-2 Containment Vent.
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"O Batch release of BV-2 Containment Purge via the BV-2 Ventilation 
Vent.  

"o Batch release of BV-2 Containment Purge via the BV-2 Containment 
Vent.  

"O Continuous release via the BV-2 Condensate Polishing Building Vent.  

"O Continuous release via the BV-2 Decontamination Building Vent.  

"O Continuous release via the BV-2 Waste Gas Storage Vault Vent.  

2.1.2.1.1 BV-2 Mix Radionuclides 

The "mix" (noble gas radionuclides and composition) of the gaseous 
effluent was determined as follows: 

a. The gaseous source terms that are representative of the "mix" of 
the gaseous effluent were selected based on the relative stream 
composition and volumetric flovrate. Gaseous source terms are 
"the radioactivity of the noble gas radionuclides in the effluent.  
Gaseous source terms can be obtained from Table 2.1-1b.  

b. The fraction of the total radioactivity in the gaseous effluent 
comprised of noble gas radionuclide "i" (Si) for each individual 
noble gas radionuclide in the gaseous effluent was determined by: 

Si = A 12.1(2)-1] 
=.A.  

where: 

A. = The radioactivity concentration of noble gas radionuclide "i" 
in the gaseous effluent from Table 2.1-1b.  

2.1.2.1.2 BV-2 Maximum Acceptable Release Rate (Whole Body Exposure) 

The maximum acceptable total release rate (uCi/sec) of all noble gas 
radionuclides in the gaseous effluent (Qt) based upon the whole body 
exposure limit was calculated by: 

Ot 500 [2.1(2)-2] (X/Q) Z K.i S i 
i 

where: 

(X/Q)vv = The highest calculated annual average relative concentration of effluents released via the Ventilation 

Vent for any area at or beyond 3the unrestricted area 
boundary for all sectors (sec/m ) from Table 2.2-5.  

= l.03E-4 sec/mi3 for continuous releases.
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(X/q) 7 The short term relative concentration of effluents 
released via the Ventilation Vent for any area at or 
beyond 3 the unrestricted area boundary for all sectors 
(sec/mr ) from Table 2.3-36.

= 3.32E-4 sec/mr3 for batch release of containment purge.

The highest calculated annual average relative 
concentration of effluents released via the Containment 
Vent for any area at or beyond 3 the unrestricted area 
boundary for all sectors (sec/m ) from Table 2.2-4.

= 9.24E-5 sec/m 3 for continuous releases.  

(X/q) The short term relative concentration of effluents 
X cv released via the containment vent for any area at or 

beyond3 the unrestricted area boundary for all sectors 
(sec/mr from Table 2.3-35.  

= 3.08E-4 sec/m3 for batch release of containment purge.  

(X/Q) cp= The highest calculated annual average relative 
concentration of effluents released via the Condensate 

Polishing Building Vent for any area at or beyond 3 the 
unrestricted area boundary for all sectors (sec/m. ) from 
Table 2.2-10.  

7.35E-5 sec/m3 for continuous releases.

(X/Q)dv = The highest calculated annual average relative 
concentration of effluents released via the 
Decontamination Building Vent for any area at or 
beyond 3 the unrestricted area boundary for all sectors 
(sec/mr) from Table 2.2-8.

= 9.24E-5 sec/mr3 for continuous releases.

(X/Q)w = The highest calculated annual average relative 
concentration of effluents released via the Waste Gas 

Storage Vault Vent for any area at or beyond the 3 
unrestricted area boundary for all sectors (sec/m) 
from Table 2.2-9.

= 9.24E-5 sec/m3 for continuous releases.

= The total whole body dose factor due to gamma 3 emissions 
from noble gas radionuclide "ill (mrem/year/uCi/m ) 
from Table 2.2-11.  

= From equation [2.1(2)-i].

ISSUE 3
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2.1.2.1.3 

2.1.2.1.4 

2.1.2.1.5

BV-2 Maximum Acceptable Release Rate (Skin Exposure) 

Qt was also determined based upon the skin exposure limit by: 

Ot = 3000 [2.1(2)-31 (X/0) Z (L i + 1.IM i) Si ii 

where: 

Li = The skin dose factor due to beta 3emissions from noble gas 
radionuclide "i"(mrem/year/uCi/m ) from Table 2.2-11.  

M. = The air dose factor due to gamma 3 emissions from noble gas radionuclide "i"(mrad/year/uCi/m ) from Table 2.2-11.  

1.1 = The ratio of the tissue to air absorption coefficients 
over the energy range of the photons of interest, 
(mrem/mrad).  

(X/Q) = Same as in Section 2.1.2.1.2.  

BV-2 Maximum Acceptable Release Rate (Individual Radionuclide) 

The maximum acceptable release rate (uCi/sec) of noble gas 
radionuclide "i" in the gaseous effluent (0i) for each noble gas 
radionuclide in the gaseous effluent was determined by: 

0= S .t [2.1(2)-4] 

(NOTE-. Use the lower of the 0t values obtained in 
Section 27-.1.2.1.2 and 2.1.2.1.3.) 

BV-2 Maximum Acceptable Concentrations (Individual Radionuclide) 

The maximum acceptable radioactivity concentration (uCi/cc) of noble 
gas radionuclide "i" in the gaseous effluent (C.) for each individual 
noble gas radionuclide in the gaseous effluent was determined by: 
C. 2.12E3 [2.1(2)-5] 

F 

where: 

F = The maximum acceptable effluent flow rate at the point 
of release (cfm) as listed in Sedtion 2.1.2.1.  

2.12E-3 = Unit conversion factor (60 sec/min x 3.53E-5 ft 3 /cc).
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2.1;2.1.6 BV-2 Monitor Count Rate

The calculated monitor count rate (ncpm) above background attributed 

to the noble gas radionuclide (C.R.) was determined by: 

C.R. = E C. E. [2.1(2)-6)1 
ill 

where: 

E. = The detection efficiency of the monitor for noble gas 

1 radionuclide "i" (cpm/uCi/cc) from Table 2.1-2b.  

2.1.2.1.7 BV-2 Monitor Setpoints 

The monitor alarm setpoints above background were determined as 

follows: 

a. The monitor HIGH Alarm Setpoint above background (uCi/cc) was 

determined by:

[2.1(2)-7]
HSP - 0.30 CR.  

Ei ave

b. The monitor ALERT Alarm Setpoint above background (uCi/cc) was 

determined by: 

A FR x C.R. [2.1(2)-B8 ASP - E 
E.  

i ave 

where: 

FR = Fraction of limiting dose rate for the respective 
radiation monitor (from Section 2.1.2).

= The C.R. of equation [2.1(2)-6] 
the Ci for the respective mix.

divided by the sum of

ISSUE 3
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2.1.2.2 BV-2 Setpoint Determination Based On Analysis Prior To Release (Ground 
Releases) 

When the setpoints established using "the calculated mix" do not 
provide adequate flexibility for operational needs, the method 
described below may be used in lieu of that set forth in 
Section 2.1.2.1. In this case, the results of sample analysis are used 
to determine the appropriate nuclide mix. This calculational method 
applies when determining the setpoint for the maximum acceptable 
discharge flow rate and the associated HIGH Alarm Setpoint based on 
respective vent flow rate during the following operational conditions: 

"O Batch release of Containment Purge via the BV-2 Ventilation Vent.  

"O Batch release of Containment Purge via the BV-2 Containment Vent.  

2.1.2.2.1 BV-2 Maximum Acceptable Release Rate 

The maximum acceptable discharge flow rate from the Containment Vent 
or Ventilation Vent during purging is determined as follows: 

a. The maximum acceptable gaseous discharge flow rate (f) from the 
Containment Vent or Ventilation Vent (cfm) during purging based 
upon the whole body exposure limit is calculated by: 

1.06 S T [2.1(2)-17] 
= (X/q) E Ki C.  

where: 

1.06 = 500 mrem/yr x 2.12E-3 

500 mrem/yr = dose rate limit, whole body exposure 
2.12E-3 = unit conversion factor 3 

(60 sec/min x 3.53E-5 ft /cc) 

S= Percent of site dose rate released via this pathway. Up 
to 60% of the site dose rate is permissible for one 
release point under the alarm setpoint rules of 
Section 2.1.2. To exceed 60% of the site limit from one 
release point, the remaining release point limits must 
be correspondingly reduced or secured to provide the 
necessary margin below the site dose rate limit.  

T = Maximum value for T is 16 based on the limiting 
restriction in ODCM Appendix C CONTROL 3.11.2.1.a where 
the dose rate for a containment purge may be averaged 
over a time period not to exceed 960 minutes. (As 
containment air volume change time period is 60 minutes; 
T = 960/60 = 16). See Reference 2.2.4.
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(X/q)vv = The highest calculated shortdterm.relative 
concentration of effluents r eleased via the Ventilation 

Vent for any area at or beyond 3 the unrestricted area 

boundary for all sectors (sec/m ) from Table 2.3-36.  

3.32E-4 sec/m3 

(X/q) = The highest calculated short term relative concentration 
of effluents released via the Containment Vent for any 

area at or beyond 3 the unrestricted area boundary for 
all sectors (sec/m ) from Table 2.3-37.  

3.08E-4 sec/mr3 

K. = The total whole body dose factor due to gamma 3 emissions 
3. from noble gas radionuclide "ill (mrem/year/uCi/m) 

from Table 2.2-11.  

Ci The undiluted radioactivity concentration of noble gas 
radionuclide "i" in the gaseous source (uCi/cc) as 

determined by analysis of the gas to be released.  

b. The flow rate (f) is also determined based upon the skin exposure 
limit as follows: 

f 6.36 S T [2.1(2)-18] 
(X/q) E (Li + 1.1Mi.) Ci 

i 

where: 

6.36 = 3000 mrem/yr x 2.12E-3 

3000 mrem/yr = dose rate limit, skin exposure 
2.12E-3 = unit conversion factor 3 

= (60 sec/min x 3.53E-5 ft /cc) 

Li = The skin dose factor due to beta emissions 3 from 
noble gas radionuclide "i" (mrem/year/uCi/m ) from 
Table 2.2-,11.  

Mi = The air dose factor due to gamma emissions 3 from 
noble gas radionuclide "i" (mrad/year/uCi/m ) from 

Table 2.2-11.  

(X/q) = Same as in Section 2.1.2.2.1.a.  

ýc. The flow rate (f) is determined by selecting the smaller of the 

calculated (f) values based on the whole body exposure limit 

(Section 2.1.2.2.1.a) and based on the skin exposure limit 

(Section 2.1.2.2.1.b). The actual purge flow rate (cfm) must be 

maintained at or below this calculated (f) value or the discharge 

cannot be made from the vent.
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2.1.2.2.2 BV-2 Monitor Setpoints 

S--" The monitor alarm setpoints above background are determined as 
follows: 

a. The calculated monitor HIGH Alarm Setpoint above background (net 
uCi/cc) attributed to the noble gas radionuclides is determined 
by: 

f EC i E i [2.1(2)-191 
HSP 1 

F E ave 

where: 

f= The maximum acceptable containment purge flow rate (cfm) 
determined in Section 2.1.2.2.1.  

F = The maximum actual or design effluent flow rate (cfm) at 
the point of release.  

= 53,700 cfm (BV-2 Ventilation Vent - design) 

= 59,000 cfm (BV-2 Containment Vent -- design) 

Ci = The undiluted radioactivity concentration of noble gas radionuclide "i" in the gaseous source (uCi/cc) as 
determined by analysis of the gas to be released.  

E. = The detection efficiency of the monitor for noble gas 
radionuclide "i" (cpm/uCi/cc) from Table 2.1-2b.  

E i ave The C.R. of equation [2.1(2)-6] divided by the sum of 1 the Ci for the respective mix.  

NOTE: To enable maintaining a constant conversion factor from cpm to 
uCi/ce in the Digital Radiation Monitoring System software, 
the "calculated mix" is used rather than the analysis mix to 
calculate E. above. This does not cause any change in the 
function ofi avethe monitor setpoint to properly control dose 
rate. However, the monitor indicated uCi/cc value may differ 
from the actual value.  

b. When a HIGH Alarm Setpoint has been calculated according to this 
section, the monitor ALERT Alarm Setpoint above background (net 
uCi/cc) is determined as follows: 

ASP = HSP x 0.33 [2.1(2)-20]
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2.1;3 BV-1/2 Monitor Alarm Setpoint Determination 

See Section 2.1.1 for a description of Monitor Alarm Setpoint 

Determination.  

2.1.3.1 BV-1/2 Setpoint Determination Based On A Calculated Mix For Process 

Vent Releases (Elevated Releases) 

The calculated monitor count rate above background (C.R.), in ncpm, the 

monitor HIGH-HIGH alarm setpoint above background (HHSP), and the 

monitor HIGH alarm setpoint above background (HSP) for each operational 

condition are as follows: 

BV-2 AND ALARM SETPOINTS FOR ELEVATED RELEASES 

cpm ABOVE BACKGROUND

OContinuous Release 

OBatch Release Of BV-1 Decay 
Tanks 

OBatch Release Of BV-2 Decay 
Tanks 

OBatch Release Of BY-1 
Containment Purge 

"oBatch Release Of BV-2 
Containment Purge

(P)PRIMARY* 
MONITOR 

(A)ALTERNATE 
MONITOR 

(P)RM-GW-108B 
(A)RM-GW-109(5) 

(P)RM-GW-108B 
(A)RM-GW-109(5) 

(P)RM-GW-108B 
(A)RM-GW-109(5) 

(P)RM-GW-108B 
(A)RM-GW-109(5) 

(P)RM-GW-108B 
(A)RM-GW-109(5)

30% 
SITE 
LIMIT 

C.R. HHSP

10% SITE 
LIMIT 

HSP

3.83E7 1.15E7 3.83E6 
:2.20E7 6.61E6 2.20E6

3.93E5 
7.87E6

1.18E5 3.93E4 
2.36E6 7.87E5

2.11E5 6.33E4 2.11E4 
7.75E6 2.32E6 7.75E5 

5.55E6 1.67E6 5.55E5 
7.37E6 2.21E6 7.37E5 

5.38E6 1.16E6 5.38E5 
7.34E6 2.20E6 7.34E5

*When the primary monitor is out of service, and ODCM Appendix C 

CONTROL 3.3.3.10 can be met for the respective alternate monitor, the 

alternate setpoints may be utilized: 

The setpoints were determined using a calculated mix from the FSAR and 

discharge flow rate of 1450 cfm for the BV-1/2 Process Vent.  

The calculational method below was used to derive the monitor setpoints 

for the following operational conditions: 

"o Continuous release via the BV-1/2 Process Vent.  

"o Batch release of BV-I or BV-2 Waste Gas Decay Tank via the BV-1/2 

Process Vent.

o Batch release of BV-1 or BV-2 Containment Purge 
Process Vent.

via the BV-1/2
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2.1.3.1.1 BV-1/2 Mix Radionuclides 

The "mix" (noble gas radionuclides and composition) of the gaseous 
effluent was determined as follows: 

a. The gaseous source terms that are representative of the "mix" of 
the gaseous effluent were evaluated. Gaseous source terms are 
the radioactivity of the noble gas radionuclides in the effluent.  
The gaseous source terms can be obtained from Tables 2.1-1a. and 
2.1-lb.  

b. The fraction of the total radioactivity in the gaseous effluent 
comprised by noble gas radionuclide "i" (S.) for each individual 
noble gas radionuclide in the gaseous effluent was calculated by: 

A.  S i = 1 [2.1-9] 
Z A.  
i 

where: 

A i = The total radioactivity or radioactivity-concentration of 
noble gas radionuclide "ill in the gaseous effluent from 
Table 2.1-la and 2.1.1b.  

2.1.3.1.2 BV-1/2 Maximum Acceptable Release Rate (Whole Body Exposure) 

The maximum acceptable total release rate (uCi/sec) of all noble gas 
radionuclides in the gaseous effluent ( t) based upon the whole body "..  
exposure limit was determined by: 

Ot = 500 [2.1.10] 
E V i Si 
i 

where: 

Vi The constant for noble gas radionuclide "ill accounting for 
the gamma radiation from the elevated finite plume 
(mrem/year/uCi/sec) from Table 2.2-12.  

2.1.3.1.3 BV-1/2 Maximum Acceptable Release Rate (Skin Exposure) 

0 t was also determined based upon the skin exposure limit as follows: 

0 t =3000 [2.1-11) 
Z [Li(X/Q)p + 1.1IB]S 
i 1
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where: 

L. - The skin dose factor due to beta emissions 3 from 
noble gas radionuclide "i"(mrem/year/uCi/m ) from 

Table 2.2-11.  

(X/Q) = The highest calculated annual average relative 
concentration of effluents releases via the Process 
Vent for any area at or beyond 3 the unrestricted area 

boundary for all sectors (sec/m ) from Table 2.2-6.  

= 2.31E-6 sec/M3 

(X/q) = The short term relative concentration of effluents 
pv released via the Process Vent for any area at or 

beyond 3 the unrestricted area boundary for all sectors 
(sec/m ) from Table 2.3-38.  

= 1.07E-5 sec/m3 

B. = The constant for long term releases (greater than 
1 500 hrs/year) for noble gas radionuclide "i" accounting 

for the gamma radiation dose from the elevated finite 
plume (mrad/year/uCi/sec) from Table 2.2-12.  

2.1.3.1.4 BV-1/2 Maximum Acceptable Release Rate (Individual Radionuclide) 

The maximum acceptable release rate (uCi/sec) of noble gas 

radionuclide "i" in the gaseous effluent (Qi) for each individual 

noble gas radionuclide in the gaseous effluent was determined by: 

1Si S 0 t [2.1-12) 

(NOTE: Use the lower of the 0 values obtained in 
Section 2.1.3.1.2 and 2.1.3.1.3.) 

2.1.3.1.5 BV-1/2 Maximum Acceptable Concentrations (Individual Radionuclide) 

The maximum acceptable radioactivity concentration (uCi/cc) of noble 

gas radionuclide "i" in the gaseous effluent (C.) for each individual 

noble gas radionuclide in the gaseous -effluent was determined by: 

C 2.12E-3 (i [2.1-131 
F 

where: 

2.12E-3 = Unit conversion factor (60 sec/min x 3.53E-5 ft 3 /cc).  

F = The maximum acceptable effluent flow rate at the point 

of release (cfm).  

= 1450 cfm (BV-1/2 Process Vent)
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2.1.3.1.6 BV-1/2 Monitor Count Rate

The calculated monitor count 
to the noble gas radionuclide

rate (ncpm) above background 
(C.R.) was determined by:

attributed

C.R. = E C. E.  
ill

[2.1-141

where: 

E. = The detection efficiency of the monitor for noble gas 
radionuclide "i" (cpm/uCi/cc) from Table 2.1-2a and 2.1-2b.

BV-1/2 Monitor Setpoints

The monitor alarm setpoints above background were determined as 
follows: 

a. The monitor HIGH-HIGH Alarm Setpoint above background (ncpm) was 
determined by:

HHSP = 0.30 C.R. [2.1-151

b. The monitor HIGH Alarm Setpoint above background (ncpm) was 
determined by:

HSP = 0.10 C.R. [2.1-161

ISSUE 3
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2.1.3.2 BV-1/2 Setpoint Determination Based On Analysis Prior To Release For 

Process Vent Releases (Elevated Releases) 

The following calculation method applies to gaseous releases via the 

BV-1/2 Process Vent when the "calculated mix" does not provide adequate 

operational flexibility. This method is used to determine the setpoint 

for the maximum acceptable discharge flow rate and the associated HIGH

HIGH Alarm Setpoint based on this flow rate for the BV-1/2 Gaseous 

Waste Gas Monitor (RM-GW-108B) or alternate (RM-GW-109 CH #5) during 
the following operational conditions: 

o Continuous release via the BV-1/2 Process Vent.  

o Batch release of BV-I or BV-2 Waste Gas Decay Tank via the BV-1/2 

Process Vent.  

o Batch release of BV-I or BV-2 Containment Purge via the BV-1/2 

Process Vent.  

2.1.3.2.1 BV-1/2 Maximum Acceptable Release Rate 

Determine the maximum acceptable discharge flow-rate for the release 

from the Process Vent for the analyzed mix.  

a. The maximum acceptable gaseous discharge flow rate (f) from the 

Process Vent (cfm) based upon the whole body exposure limit is 
determined by: 

f 1.06 S [2.1-21] 
E Vi C.  
il 

where: 

1.06 = 500 mrem/yr x 2.12E-3 

500 mrem/yr = dose rate limit, whole body exposure 
2.12E-3 = unit conversion factor 

= (60 sec/min x 3.53E-5 ft /cc) 

S = Percent of site dose rate released via this pathway. Up to 

60% of the site dose rate is permissible for one release 

point under the alarm setpoint rules of Section 2.1.3. To 

exceed 60% of the site limit from one release point, the 

remaining release point limits must be correspondingly 
reduced or secured to provide the necessary margin below 
the site dose rate limit.  

V. = The constant for noble gas radionuclide "i" accounting for 
the gamma radiation from the elevated plume 

(mrem/year/uCi/sec) from Table 2.2-12.  

C. = The undiluted radioactivity concentration of noble gas 

radionuclide "i" in the gaseous source (uCi/cc) as 

determined by analysis of the gas to be released.
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b. Based upon the skin exposure limit, (f) is calculated by: 

f 6.36 S [2.1-22] 
Z [Li (X/Q) + .1Bi] C.  i 

where: 

6.36 = 3000 mrem/yr x 2.12E-3 

3000 mrem/yr = dose rate limit, skin exposure 
2.12E-3 = unit conversion factor 3 

(60 sec/min x 3.53E-5 ft /cc) 

L. = The skin dose factor due to beta emissions 3 from noble gas radionuclide "ill (mrem/year/uCi/m ) from Table 2.2-11.  

(X/Q) pv = The highest calculated annual average relative 
concentration of effluents released via the Process 
Vent for any area at or beyond 3 the unrestricted area 
boundary for all sectors (sec/m ) from Table 2.2-6.  

= 2.31E-6 sec/m3 

(X/q)pv = The short term relative concentration of effluents 
released via the Process Vent for any area at or 
beyond 3 the unrestricted area boundary for all sectors 
(sec/m ) from Table 2.3-38.  

= 1.07E-5 sec/mr3 

B. = The constant for long-term releases (greater than 500 hrs/year) for noble gas radionuclide "i" accounting 
for the gamma radiation from the elevated finite plume 
(mrad/year/uCi/sec) from Table 2.2-12.  

c. Select the smaller of the calculated f values based on the whole body exposure limit (Section 2 .1.3.2.1.a) and based on the skin exposure limit (Section 2.1.3.2.1.b). The actual discharge flow 
rate (cfm) must be maintained at or below this f value.  

2.1.3.2.2 BV-1/2 Monitor Setpoints 

The monitor alarm setpoints above background are determined as 
follows: 

a. The calculated monitor HIGH-HIGH Alarm Setpoint above background 
(ncpm) attributed to the noble gas radionuclides is determined 
by: 

f Z C.i E [2.1-231 
HHSP i 1 1 

F
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where: 

f = The maximum acceptable gaseous discharge flow rate (cfm) 
determined in Section 2.1.3.2.1.  

F = The maximum actual or design effluent flow rate (cfm) at 
the point of release.  

= 1450 cfm (BV-1/2 Process Vent -- design) 

C. = The undiluted radioactivity of noble gas radionuclide "i" in 
the gaseous source (uCi/cc) as determined by analysis of the 

gas to be released.  

E. = The detection efficiency of the respective monitor 

I (RM-GW-108B) or (RM-GW-109 CH 5) for noble gas radionuclide 

"i" (cpm/uCi/cc) from Table 2.1-2a and 2.1-2b.  

b. When a HIGH-HIGH Alarm Setpoint has been calculated according to 

this section the monitor HIGH Alarm setpoint above background 
(ncpm) is determined by: 

HSP = HHSP x 0.33 [2.1-24]
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TABLE 2 .1-1a 

BV-i RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS 
(Ci/yr)**

CONTAINMENT 
VENT 

Long Term 
And

CONTAINMENT 
NUCLIDE BUILDING 

Short Term

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-4OB 
Kr-89 
Xe-131m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
Ar-41

2.2E-02 
1.5E-01 
6. 1E+01 
5.4E-02 
2.4E-01 
4.7E-04 
7.4E-01 
8.9E-01 
8. 9E+01 
4.5E-03 
7.OE-01 
1.OE-03 
1.5E-02 
2.5E+01

VENTILATION 
VENT 

AUXILIARY 
BUILDING 

VENTILATI ON 

Long Term 

4.2E-01 
1.9E+00 
2.5E+00 
1.3E+00 
3.8E+00 
I.2E-01 
1.3E-01 
8.9E-0I 
3.6E+01 
3.2E-01 
4.5E+00 
2. lE-O0 
1.IE+00 
0.0

TURBINE 
BUILDING 

VENT 

TURBINE 
BUILDING 

VENTI LATION 

Long Term 

3.9E-05 
1.7E-04 
2.3E-04 
1. 1E-04 
3.5E-04 
1.1E-05 
1.2E-05 
8.1E-05 
3.4E-03 
2.9E-05 
4.2E-04 
2.1E-05 
9.7E-05 
0.0

PROCESS VENT

MAIN 
CONDENSER/ 
AIR EJECTOR 

Long Term 

2.7E-01 
1.2E+O0 
1.6E+00 
8.2E-01 
2.4E+00 
7.7E-02 
8.OE-02 
5.6E-01 
2.3E+01 
2.0E-OI 
2.8E+00 
1. 3E-01 
6.6E-01 
0.0

CONTAINMENT 
VACUUM 

PUMPS 

Long Term 

3.7E-04 
3.9E-03 
7.2E-01 
7.8E-04 
5.OE-03 
3.1E-06 
1.3E-02 
2.2E-02 
1.9E-00 
4.4E-05 
1.9E-02 
6.3E-06 
1.2E-04 
0.0

GASEOUS 
WASTE 

SYSTEM 

Short Term 

0.0 
7.3E-02 
2.3E+02 
0.0 
0.0 
0.0 
1. 3E+00 
0.0 
2.3E+01 
0.0 
0.0 
0.0 
0.0 
0.0

*Containment can be purged via Ventilation Vent, Containment Vent, or Process Venf 
**Reference (2.1.2) 

***Reference (2.1.8)
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TABLE 2.1-1b 

BV-2:.RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS 
(Ci/yr)**

VENTILATION 
VENT 

Long Term 
And 

CONTAINMENT 
NUCLIDE BUILDING 

Short Term

Kr-83m 
Kr-85m 
Kr-85 
Kr-B5 
Kr-8 

Kr-89 
Xe-131m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
Ar-41

4. OE-05 
1.4E-02 
6. IE+01 
5. 3E-06 
4. 1E-03 
0.0 
7.2E-01 
7.6E-01 
8.4E+01 
0.0 
2.4E-01 
0.0 
0.0 
2.5E+01

CONTAINMENT 
VENT 

AUXILIARY 
BUILDING 

VENTILATION 

Long Term

4.2E-01 
1.9E+o0 
2.5E+00 
1. 3E+00 
3.8E+00 
1.2E-01 
1.3E-O0 
8.9E-01 
3.6E+01 
3.2E-01 
4.5E+00 
2.1E-01 
1.IE+00 
0.0

TURBINE 
BUILDING 

VENT 

TURBINE 
BUILDING 

VENTILATION 

Long Term

3.9E-05 
1. 7E-04 
2.3E-04 
1. 1E-04 
3. 5E-04 
1. 1E-05 
1. 2E-05 
8. 1E-05 
3.4E-03 
2.9E-05 
4. 2E-04 
2. 1E-05 
9.7E-05 
0.0

-PROCESS VENT

MAIN 
CONDENSER/ 
AIR EJECTOR 

Long Term

2.7E-01 
1.2E+O0 
1.6E+00 
8.2E-01 
2.4E+0O 
7.7E-02 
8.OE-02 
5.6E-01 
2.3E+01 
2. OE-01 
2.8E+00 
1.3E-O1 
6.6E-01 
0.0

CONTAINMENT 
VACUUM 

PUMPS 

Long Term

3.7E-04 
3.9E-03 
7.2E-01 
7.8E-04 
5.OE-03 
3. 1E-06 
1. 3E-02 
2.2E-02 
l. 9E-00 
4.4E-05 
1. 9E-02 
6. 3E-06 
1.2E-04 
0.0

GASEOUS 
WASTE 

SYSTEM 

Short Term

0.0 
1. 2E-02 
2. 3E+02 
0.0 
0.0 
0.0 
8.3E-O1 
0.0 
8.2E+00 
0.0 
0.0 
0.0 
0.0 
0.0

*Containment can be purged via Ventilation Vent, Containment Vent, or Process Vent 

**Reference (2.2.3) 
***Reference (2.2.5)
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TABLE 2.1-2a 

BV-I MONITOR DETECTOR EFFICIENCIES 
(cpm/uCi/cc, CORRECTED)*

VENTILATION 
VENT

PRIMARY 
MONITOR

RM-VS-1O1B

9.80 
3.88 
7.38 
1.14 
1.39 
1.34 
2.25 
1.26 
1.01 
7.15 
1.12 
3.16 
1.15 
7.17

E7 
E5 
E7 
E8 
E8 
E8 
E6 
E7 
E7 
E7 
E8 
E7 
E8 
E7

ALTERNATE 
MONITOR

RM-VS-109 
Channel 5

2.39 
2.47 
2.95 
2.11 
2.93 
3.05 
1.56 
1.94 
1.24 
5.70 
2.91 
2.96 
2.66 
3.00

E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E6 
E7 
E7 
E7 
E7

PRIMARY 
MONITOR

PROCESS 
VENT

RM-GW-108B

9.00 
3.56 
6.78 
1.05 
1.28 
1.23 
2.07 
1.16 
9.24 
6.58 
1.03 
2.91 
1.06 
6.59

E7 
E5 
E7 
E8 
E8 
E8 
E6 
E7 
E6 
E7 
E8 
E7 
E8 
E7

ALTERNATE 
MONITOR 

RM-GW-109 
Channel 5

2.43 
2.51 
3.00 
2.14 
2.98 
3.10 
1.59 
1.97 
1.26 
5.80 
2.96 
3.01 
2.70 
3.05

E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E6 
E7 
E7 
E7 
E7

CONTAINMENT 
VENT 

PRIMARY ALTERNATE 
MONITOR' MONITOR

RM-VS-107B

5.16 
5.04 
9.60 
5.16 
9.59 
9.87 
2.94 
4.17 
2.28 
1.51 
6.42 
1.05 
7.35 
7.19

E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E8 
E7 
E7

RM-VS-11O 
Channel 5

2.57 
2.67 
3.19 
2.28 
3.16 
3.29 
1.68 
2.09 
1.33 
6.15 
3.14 
3.19 
2.87 
3.23

E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E7 
E6 
E7 
E7 
E7 
E7

* The listed detector efficiencies for the respective primary monitors (Victoreen) 
are corrected for the reduced pressures observed and documented during 
operation. Also listed are the alternate monitors (Eberline SPING Channel 5) 
efficiencies corrected for detector unique installation factors. (Pressure 
corrections are not required for the SPING Monitors.) See Reference (2.1.4) for 
additional information.

ISSUE 3

NUCLIDE

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Kr-90 
Xe-•B1m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
Ar-41
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TABLE 2.1-2b 

BT-2 MONITOR DETECTOR EFFICIENCIES 
(cpm/uCi/cc)*

VENTILATION 
NUCLIDE VENT 

2HVS-RQ1OIB

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Kr-90 
Xe-131m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137* 
Xe-138 
Ar-41

3.20E7 
3.60E7 
3.73E7 
3.05E7 
3.72E7 
3.86E7 
2. 44E7 
2.86E7 
1.80E7 
7.22E6 
3.86E7 
3. 78E7 
3.52E7 
3.79E7

CONTAINMENT 
VENT 

2HVS-RQ109B 

5.83E7 
7.19E7 
8.85E7 
6.80E7 
8.73E7 
8.80E7 
4.61E4 
6.06E4 
2.94E7 
I.55E4 
7.48E7 
9.07E7 
7.74E7 
7.90E7

WASTE GAS 
STORAGE 

VAULT 
VENT 

2RNO-RQ303B 

3.20E7 
3.60E7 
3.73E7 
3.05E7 
3.72E7 
3.86E7 
2.44E7 
2.86E7 
1.80E7 
7.22E6 
3.86E7 
3.78E7 
3.52E7 
3.79E7

DECON 
BUILDING 

VENT 
2RMQ-RO3O1B 

3.20E7 
3.60E7 
3.73E7 
3.05E7 
3.72E7 
3.86E7 
2.44E7 
2.86E7 
1.80E7 
7.22E6 
3.86E7 
3.78E7 
3.52E7 
3.79E7

CONDENSATE 
POLISHING 
BUILDING 

VENT 
2HVL-RQ112B 

3.20E7 
3.60E7 
3.73E7 
3.05E7 
3.72E7 
3.86E7 
2.44E7 
2.86E7 
1.80E7 
7.22E6 
3.86E7 
3.78E7 
3.52E7 
3.79E7

*Reference (2.2.1)
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REFERENCES 

BV-I GASEOUS EFFLUENT MONITOR SETPOINTS 

2.1.1 "Beaver Valley Power Station, Appendix I Analysis - Docket No. 50-334 and 

50-412"; Table 2.1.3 

2.1.2 "Beaver Valley Power Station, Unit 2 FSAR"; Table 11.3-1 

2.1.3 "Duquesne Light Co., Beaver Valley Nuclear Plant, Specification No. BVPS 414, Table V Nuclide Data, 5/30/74"; Table 1 and Figure 1, Table 3, and 
Figure 2 

2.1.4 Unit 1 Gaseous Effluent Monitor Efficiency Data; DLCo Calculation Package 
No. ERS-SFL-85-031 

2.1.5 Unit 1/Unit 2 ODCM Gaseous Alarm Setpoint Determinations; DLCo 
Calculation Package No. ERS-HHM-87-014 

2.1.6 BVPS-1 and BVPS-2 ODCM T Factor Justification; DLCo Calculation Package 
SNo. ERS-ATL-87-026 

2.1.7 Letter ND1SHP:776, dated February 12, 1988, BVPS-1 ODCM Table 2.2-2, 
Appendix B 

2.1.8 Gaseous Releases From Containment Vacuum Pumps; Stone and Webster 
Calculation No. UR(B)-262 

REFERENCES 

BV-2 GASEOUS EFFLUENT MONITOR SETPOINTS 

2.2.1 Unit 2 DRMS Isotopic Efficiencies; DLCo Calculation Package No.  
ERS-SFL-86-026 

2.2.2 Unit l/Unit 2 ODCM Gaseous Alarm Setpoint Determinations; DLCo 
Calculation Package No. ERS-HHM-87-014 

2.2.3 "Beaver Valley Power Station, Unit 2 FSAR"; Table 11.3-2 

2.2.4 BVPS-1 and BVPS-2 ODCM T Factor Justification; DLCo Calculation Package 
No. ERS-ATL-87-026 

2.2.5 Gaseous Releases From Containment Vacuum Pumps; Stone and Webster 
Calculation No. UR(B)-262
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2.2 Compliance With 10 CFR 20 Dose Rate Limits (ODCM Appendix C CONTROL 
3.11.2.1) 

2.2.1 Dose Rate Due To Noble Gases 

The dose rate in unrestricted areas resulting from noble gas effluents 
from the site is limited to 500 mrem/yr to the total body and 
3,000 mrem/yr to the skin. Site gaseous effluents are the total of BV-i 
and BV-2 specific ground releases and a shared elevated release, the 
BV-I/2 Process Vent. Based upon NUREG-0133 the following basic 
expressions are used to show compliance with ODCM Appendix C CONTROL 
3.11.2.1.a.  

S[ViQis + Ki(X/Q)v Qiv] < 500 mrem/yr [2.2-1] 

E |[Li(X/ )s + 1.1Bi] Qis + [Li + 1"IMi1(X/Q)v Qiv ] < 3000 mrem/yr 

-i [2.2-2] 

where: 

= The total body dose factor due to gamma emissions for 3 each 
identified noble gas radionuclide "i", mrem/year/uCi/m .  

L. = The skin dose factor due to beta emissions for each 
identified noble gas radionuclide "i"l, mrem/year/uCi/m .  

= The air dose factor due to gamma emissions for each 
identified noble gas radionuclide "i", mrad/year/uCi/m • 

V = The constant for each identified noble gas radionuclide 
"accounting for the gamma radiation from the elevated 

finite plume, mrem/year/uCi/sec.  

B. = The constant for long-term releases (greater than 500 hrs/ 
year) for each identified noble gas radionuclide "i" 
accounting for the gamma radiation from the elevated finite 
plume, mrad/year/uCi/sec.  

1.1 = The ratio of the tissue to air absorption coefficients 
over the energy range of the photon of interest, mrem/mrad.  

Ois = The release rate of noble gas radionuclide "i" in gaseous 
effluents from free-standing stack, uCi/sec.  

Oiv = The release rate of noble gas radionuclide "i" in gaseous 
effluents from all vent releases, uCi/sec.  

(X/Q)s = The highest calculated annual average relative concentration 
for any area at or beyond3 the unrestricted area boundary for 
elevated releases (sec/m ).
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(X/O)v = The highest calculated annual average relative concentration 
for any area at or beyond the3unrestricted area boundary for ground level releases (sec/m).  

At the Beaver Valley site gaseous releases may occur from: 

1. The Containment Vents atop the Containment Domes 

2. The Ventilation Vents atop the Auxiliary Buildings 

3. The Process Vent atop the BV-1 Cooling Tower 

4. The Turbine Building Vents 

5. The BV-2 Condensate Polishing Building Vent 

6. The BV-2 Decontamination Building Vent 

7. The BV-2 Waste Gas Storage Vault Vent 

SEffluent from the Containment Vents are assumed ground level in nature.  At BV-1 the source of these releases is the Supplementary Leak Collection and Release System (SLCRS). At BV-2 the source of these releases is normal Auxiliary Building Ventilation.- It is also possible to release Containment Purges from these vents. The Ventilation Vent Releases are ground level in nature. At BV-1 the sources of these releases are Containment Purges and normal Auxiliary Building Ventilation. At BV-2 the sources of these releases are Containment Purges and Contiguous Areas ventilation. The Turbine Building Vents Releases are ground level in nature and the source of these releases are the Turbine Building Ventilation. Release points 4, 5, 6, and 7 above are not normally radioactive release points. The Process Vent releases are elevated and the sources of these releases are the Main Condenser Air Ejectors and the Waste Gas Decay Tanks and Containment Vacuum Pumps.  

Noble gas releases may normally occur from release points 1 through 3 above. To show compliance with the site limits of ODCM Appendix C CONTROL 3 .11.2.1.a, Expressions [2.2-1] and [2.2-2] are now expressed in terms of the actual release points for the site. Note that the expressions for release points 4, 5, 6, and 7 are included for use if radioactive releases via these release points are identified in the 
future.  

For The Total Body Dose Rate: 

E VQ.i + EiKi [(X/-Q)cv 0 + (X/Q)vv Qi + (X/Q)tv Q +(X/Q)cv i pv Occvl vvl tv! 0(XlQ)v 0i (X--Q) 0i (X-Q)p Qi + (X/-Q)dQv 
1 cv2 vv vv2 tv tv2 cp 1 cp2 dv idv2 

(X/Q)wv Qi ] < 500 mrem/yr [2.2-3] wv v2-
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For The Skin Dose Rate: 

L [Li(X/Q)pv + l'iBi] Qi + Zi [Li + I.IM.J [(X/Q)cv Qi + (X/Q)vv 
1 1 pv 1 cvl 

Q +(X/Q) tvQ + (X/Q)Cv Qi + (X/Q)vv + (X/Q) tv 
ivvi t itvi cv2 vv2 t itv2 

(X/Q) Q. + (X/Q)dv Qi + (X/-Q)wv Qi < 3000 mrem/yr 
ýCP Icp2 dv dv2 ~ wv2 [2.2-4] 

where: 

Qi = Release rate of radionuclide "i" from the BV-1/2 Process 
pv Vent, uCi/sec.  

Qi = Release rate of radionuclide "i" from the BV-I Containme3 
1cvi Vent, uCi/sec.  

0i = Release rate of radionuclide "i" from the BV-2 Containmei 
cv2 Vent, uCi/sec.  

Qi = Release rate of radionuclide "i" from the BV-I Ventilati• 
vVl Vent, uCi/sec.  

Qi Release rate of radionuclide "i" from the BV-2 Ventilatii 
vv2 Vent, uCi/sec.  

Q. = Release rate of radionuclide "i" from the BV-l Turbine 
tvl Building Vent, uCi/sec.  

Qtv2 = Release rate of radionuclide "i" from the BV-2 Turbine 
Building Vent, uCi/sec.  

0. = Release rate of radionuclide "i" from the BV-2 Condensati 
cp2 Polishing Building Vent, uCi/sec.  

0. = Release rate of radionuclide "ill from the BV-2 
dv2 Decontamination Building Vent, uCi/sec.  

Qi = Release rate of radionuclide "i" from the BV-2 Waste Gas 
wv2 Storage Vault Vent, uCi/sec.  

(X/Q) = Highest calculated annual average relative concentration 
for releases from the Process Vent, sec/mr.  

(X/-Q)cv = Highest calculated annual average relative 3concentration releases from the Containment Vent, sec/m .  

(X/-)vv = Highest calculated annual average relative concentration releases from the Ventilation Vent, sec/mrn 

(X/Q)tv = Highest calculated annual average relative 3concentrat: 
tV releases for the Turbine Building Vent, sec/rn3

+

it 

it 

>n 

>n 

e 

for 

for 

ion for
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(X/Q) = Highest calculated annual average relative concentration cp for releases3 for the BV-2 Condensate Polishing Building Vent, sec/m3.  

(X/Q)dv = Highest calculated annual average relative concentration 3 for releases for the BV-2 Decontamination Building Vent, sec/mr.  

(X/Q)w = Highest calculated annual average relative concentration 3 for releases for the BV-2 Waste Gas Storage Vault Vent, sec/mr.  

Note that the release rate for a containment purge is based on an averaged release rate in uCi/sec for the entire purge (not to exceed 960 min in accordance with ODCM Appendix C CONTROL 3.11.2.1)..  

All other terms remain the same as those defined previously.  

For the site, 4 potential modes of release are possible. The release modes identify the various combinations of sources of radioactivity and their release points which are used to determine the controlling locations. They are presented in Table 2.2-1. For Modes 1, 2, and 3, the controlling location for implementation of ODCM Appendix C CONTROL 3 .11. 2 .1.a is 0.35 miles NW. Inserting the appropriate X/Q's from Tables 2.2-4 through 2.2-10 for this location, Expressions [2.2-3] and 
[2.2-4] become: 

For The Total Body Dose Rate: 

E V.Qi + Z K. [9.24E-5 Qv + 1.03E-4 Q. + 7.35E-5 Qv + 9.24E-5 i pv i 1vv 'tv 

Q. + 1.03E-4 Q + 7.35E-5 0 + 9.24E-5 Q + 9.24E-5 Q. + 
Imv Qivv2 Oitv2 1idv2 1iw2 

7.35E-5 0.i < 500 mrem/yr [2.2-51 1cp2 

For The Skin Dose Rate: 

Z [7.OE-10 L. + 1.1B%] Qi + E IL. + 1.1Mi] [9.24E-5 Q.i + 1.03E-4 
i pv icvl 

Qi + 7.35E-5 Q + 9.24E-5 Q + 1.03E-4 Qi + 7.35E-5 Q. + 
1vvl 1itv1 1icv2 1 vv2 Oitv2 

9.24E-5 Q, + 9.24E-5 Q. + 7.35E-5 Qi j < 3000 mrem/yr Idv2 iwv2 cp2 - [2.2-61 

For the release Mode 4, the controlling location is 0.75 miles N.  Inserting the appropriate X/0's from Tables 2.2-4 through 2.2-10 for this location, Expressions [2.2-3 and 2.2-4] become:
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For The Total Body Dose Rate:

E ViQi + E K. [3.95E-6 Q.  pv i cv1
+ 4.99E-6 0i 

'vvl
+ 4.26E-6 Qitv.

Q. + 4.99E-6 0 + 4.26E-6 0. + 3.95E-6 0 + 3.95E-6 0.  1~cv2 'ivv2 Qitv2 Qidv2 Qiwv2

4. .26E-6 0 i ]P < 500 mrem/yr Scp2 

For The Skin Dose Rate:

[2.2-71

E [2.31E-6 Li + 1.iBiJ 0i + E [Li + i.IMi] [3.95E-6 Qi 
i' pv 1i cv

+ 4.99E-6

0. + 3.95E-6 0i + 4.99E-6 0 + 4.26E-6 0 + 4.26E-6 Qi 1ivvl 1 cv2 1ivv2 1itv2 1tvi

3.95E-6 Qd 1dv
+ 3.95E-6 0i 

wv
+ 4.26E-6 Qi ] < 3000 mrem/yr 

cp

The determination of controlling location for 
Appendix C CONTROL 3.11.2.1.a for noble gases 
following parameters:

1.  
2.  
3.

implementation of ODCM 
is a function of the

Radionuclide mix and their isotopic release rate 
Release mode 
Meteorology

The incorporation of these 3 parameters into Expressions [2.2-3] and 
[2.2-41 resulted in the expressions for the controlling locations as 
presented in Expressions [2.2-5 through 2.2-8].  

The radionuclide mix used to determine controlling locations was based on 
source terms calculated with the Stone and Webster Engineering 
Corporation computer code GASlBB which is similar to the NRC GALE code.  
Inputs were based on operating modes of the respective plants. The code 
inputs utilized are presented in Appendix B. The source term is 
presented in Tables 2.2-2a and 2.2-2b as a function of release type and 
release point.  

The X/Q values utilized in the equations for implementation of ODCM 
Appendix C CONTROL 3.11.2.1.a are based upon the maximum long-term annual 
average X/Q in the unrestricted area. Table 2.2-3 presents the distances 
from the release points to the nearest unrestricted area for each of the 
16 sectors as well as to the nearest vegetable garden, cow, goat, and 
beef animal. Tables 2.2-4 through 2.2-10 present the long-term annual 
average (X/0) values for the Process Vent, Containment Vent, Ventilation 
Vent, Turbine Building Vent, and if applicable for BV-2, Decontamination 
Building Vent, Waste Gas Storage Vault Vent, and the Condensate Polishing 
Building Vent release points to the special locations presented in 
Table 2.2-3. A description of their derivation is provided in 
Appendix A.
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For release modes 1, 2, and 3, dose calculations were performed using the highest calculated site boundary X/O values, applicable to the release points involved and the projected radionuclide mix applicable to the release source. In that a simultaneous, continuous elevated release could contribute to the dose at *a given location, the selection of the two highest sector X/Q values at the site boundary considered this contribution. From these results, the distance and sector associated with the highest calculated site boundary dose were selected as the controlling location.  

For Modes 1, 2, and 3 the controlling location is 0.35 miles NW. In Mode 1, the dominant release is the Auxiliary Building Ventilation (BV-I Ventilation Vent and BV-2 Containment Vent). In Modes 2 and 3, the dominant release is a Containment Purge from the respective Ventilation Vent or Containment Vent.  

For release Mode 4, a similar evaluation was performed. Long-term annual average X/Q values were calculated at the mid-point of the 10 standard distances listed in Table 2.2-4 through 2.2-10. In that a simultaneous, ground level release could contribute to the dose at a given location, "•" the selection of the two highest X/Q values at the-controlling distance considered this contribution. Since the two maximum X/Q values occurred in the 0.5 - 1.0 mile radial band, the controlling distance was selected at 0.75 miles. From the calculated dose results, the controlling sector was shown to be North. In this mode, the dominant release is a Containment Purge via the Process Vent. Neither of the controlling receptor locations are presently inhabited.  

Values for K., L., and M., which were used in the determination of the controlling receptor locaion and which are to be used in Expressions [2.2-5] through [2.2-8] to show compliance with ODCM Appendix C CONTROL 3.11.2.1.2, are presented in Table 2.2-11. Values taken from Table B-1 of NRC Regulatory Guide 11.109, Revision 11, were multiplied by 1E6 to convert picocuries- to microcuries- for use in Table 2.2-11.  

Values for V. and B. for the finite plume model can be expressed as shown in Equation [2.2-91 and [2.2-10]. Values were calculated using the NRC code RABFIN at the site boundary location which would receive the highest total'dose from combined Process Vent, Ventilation Vent, and Turbine Building Vent, and Containment Vent releases. These values are presented in Table 2.2-12 and calculated from the following relation: 
f.A u EI Sa1[2.2-9 

i rjd k 1 u.  

where: 

I= The results of numerical integration over the plume spatial distribution of the airborne activity as defined by the meteorological condition of wind speed (u.) and atmospheric stability class "k" for a particular wind3 direction.  
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K = A numerical constant representing unit conversions.  

= (260 mrad)(radians) (m3) (transformation) [16 sectors] 

(sec)(llev)(Ci) [2n radians] 

E-6 Ci .15E7 seci uCia Y-r- I 

= 2.1E4 mrad (m 3) (transformation)/yr(Mev)(uCi).  

rd = The distance from the release point to the receptor location, 
meters.  

uj = The mean wind speed assigned to the "j" th wind speed class, 
meters/sec.  

fjk = The joint frequency of occurrence of the "j" th wind speed class 
and kth stability class (dimensionless).  

Al= The number of photons of energy corresponding to the "i"" th 
energy group emitted per transformation of the "i" th 
radionuclide, number/transformation.  

El = The energy assigned to the 111" th energy group, Mev.  

ua = The energy labsorption coefficient in air for photon energy 
Hil, meters

The V. factor is computed with conversion from air dose to tissue depth 
dose, 1 thus: 

V. = 1.1 K Z E E fjk Ali ua E1 1e -UT Td [2.2-101 
rd j k 1 u.  

where: 

uT = The tissue energy2 absorption coefficient for photons 
of energy El, cm /gm.  

Td = The tissue 2density thickness taken to represent the total body dose (5gm/cm ).  

1.1 = The ratio of the tissue to air absorption coefficients over the 
energy range of photons of interest, mrem/mrad.
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2.2.2 Dose Rate Due To Radioiodines And Particulates 
- - The dose rate in unrestricted areas resulting from the of inhalation of •-1-131, tritium, and all radionuclides in particulate form (excluding C-14) with half lives greater than 8 days released in gaseous effluents from the site shall be limited to 1,500 mrem/yr to any organ. Based upon NUREG-0133, the following basic expression is used to show compliance with ODCM Appendix C CONTROL 3.11.2.1.b: 

Z P. [(X--Q)S Q (X/Q)v Qiv] < 1,500 mrem/yr [2.2-11] 
iT 5 is 

where: 

P i = Dose parameter for any organ T for 3 each identified 
radionuclide "i", mrem/yr per uCi/m .  

Qis = The release rate of radionuclide "i", in gaseous effluents from elevated releases, uCi/sec.  

Qiv = The release rate of radionuclide "i", in gaseous effluents from ground level releases, uCi/sec.  

(X-Q)s = The highest calculated annual average relative concentration at 3 the unrestricted area boundary for elevated releases, sec/m.  

(X/Q)v = The highest calculated annual average relative concentration at the 3unrestricted area boundary for ground level releases, sec/m .  
NOTE: The dispersion parameters specified in Section 2.2.2 are limited to the site boundary as defined above.  

Releases may occur from any of the site vents in the release modes listed in Table 2.2-1. To show compliance with ODCM Appendix C CONTROL 3.11.2.1.b, Expression [2.2-11] is now expressed in terms of the actual release points for the site.  

E Pi., [(X--)pv pi + (X-) cv Qi + (X/-Q)vv Oi + (X/Q) tv ti + 
i ITpv cvl vvl itvI 

(X/Q)cv Qicv2 + (X/-Q)vv 0i + (X/Q)tv 0i + (X/--Q)cp Qi + (X/Q)dv 
vv2 itv2 cp cp2 

Qidv2 + (X/-Q)wv Q. J < 1500 mrem/yr [2.2-12) ' wv2 -[ 
. -2 

where: 

(X/Q) = Highest calculated annual average relative3 concentration 
for releases from the Process Vent, sec/mr.  

(X--Q)cv = Highest calculated annual average relative3concentration for releases from the Containment Vents, sec/m.  
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(X/Q) = Highest calculated annual-average relative 3concentration for 
releases from the Ventilation Vents, sec/mr.  

(X/Q) = Highest calculated annual average relative tv concentration3 for releases for the Turbine Building 

Vents, sec/m .  

(X/0Q)cp = Highest calculated annual average relative concentration for releases 3 for the BV-2 Condensate Polishing Building 

Vent, sec/mr 

(X/Q)dv = Highest calculated annual average relative concentration for releases 3 for the BV-2 Decontamination Building 

Vent, sec/m .  
(X/Q)w = Highest calculated annual average relative concentration 

for release 3 from the BV-2 Waste Gas Storage Vault 

Vent, sec/m .

= Long-term release rate of radionuclide "i" from 
Process Vent, uCi/sec.  

= Long-term release rate of radionuclide "i" from 
Containment Vent, uCi/sec.  

= Long-term release rate of radionuclide "ill from 
Containment Vent, uCi/sec.  

= Long-term release rate of radionuclide "i" from 
Ventilation Vent, uCi/sec.  

= Long-term release rate of radionuclide "i" from 
Ventilation Vent, uCi/sec.  

= Long-term release rate of radionuclide "i" from 
Turbine Building Vent, uCi/sec.  

= Long-term release rate of radionuclide "i" from 
Turbine Building Vent, uCi/sec.  

= Long-term release rate of radionuclide "i" from 
Condensate Polishing Building Vent, uCi/sec.  

= Long-term release rate of radionuclide "ill from 
Decontamination Building Vent, uCi/sec.

= Long-term release rate of radionuclide 
iwv2 Waste Gas Storage Vault Vent, uCi/sec..

the BV-1/2

the 

the 

the 

the 

the 

the 

the 

the

"i" from the

BV-1 

BV-2 

BV-1 

BV-2 

BV-1 

BV-2 

BV-2 

BV-2 

BV-2

All other terms are the same as those defined previously.

ISSUE 3

Qi 
pv 

Qi 
cvl 
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The Turbine Building Vent, Condensate Polishing Building Vent, 
Decontamination Building Vent, and Waste Gas Storage Vault Vent are not 
normal radioactive release points. These release points are included ....  
only for use if radioactive releases via these vents are identified in 
the future. In the calculation to show compliance with ODCM Appendix C 
CONTROL 3.11.2.1.b only the inhalation pathway is considered.  

Values of the organ dose parameters, P 1. , were calculated using 
methodology given in NUREG-0133. For the. child age group, the following 
equation was used for all nuclides. The P. values are presented in 
Table 2.2-13.  

P.i = 3.7E9 DFA.i [2.2-13] 

where: 

3.7E9 = Breathing rate of child (3,700 m3 /yr) x unit conversion 
factor (1E6 pCi/uCi).  

DFAiT = The organ inhalation dose factor for a child from Table 6 of 
- USNRC NUREG-0172, Nov. 1977, for organ T, nuclide "i", in 

units of mrem/pCi.  

For release modes 1 through 4, the controlling location is the site 
boundary, 0.35 miles NW.  

Expression [2.2-12] becomes: 

P. [7.OOE-10 Qi + 9.24E-5 0. + 1.03E-4 0. + 7.35E-5 Qv + 
i pv cvl vvl tvi 

9.24E-5 .icv2 + 1.03E-4 0i + 7.35E-5 0i + 7.35E-5 Qi + 9.24E-5 c2vv2 'tv2 'cp2 

Q. + 9.24E-5 Q. < 1500 mrem/yr [2.2-14] 0idv2 iv 

The determination of the controlling location for implementation of ODCM 
Appendix C CONTROL 3.11.2.1.b for radioiodines and particulates is a 
function of the same 3 parameters as for noble gases plus a fourth, the 
actual receptor pathways. The incorporation of these parameters into 
Expression [2.2-12] results in the respective equations for each release 
mode at the site boundary controlling locations. The radionuclide mix 
was again based upon the source terms presented in Tables 2.2-2a and 
2.2-2b as a function of release type and release point.  

In the determination of the controlling site boundary for each release 
mode, the highest 2 site boundary X/Q values for each release point were 
utilized in conjunction with the radionuclide mix and the release rate 
for each release point to determine the controlling location.  

The P.i values are presented in Table 2.2-13.
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The X/Q values in Expression [2.2-141 were obtained from Tables 2.2-4 
through 2.2-10.  

A description of the derivation of the X/Q values is provided in 
Appendix A.
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TABLE 2.2-1 

MODES OF GASEOUS RELEASE FROM BEAVER VALLEY SITE VENTS FOR 
IMPLEMENTATION OF 10 CFR 20 AND 10 CFR 50

RELEASE POINT 

BVPS-1 - BVPS-2
2 

Process Vent (pv) 

BVPS-1 Ventilation1 
Vent (vvl) 

BVPS-1 Containment
1 

Vent (cvl) 

BUR.S-1 Turbine Bldg. 1 

Vent (tvl) 

BVPS-2 Ventilation
1 

Vent (vv2) 

BVPS-2 Containment
1 

Vent (cv2) 

BVPS-2 Turbine Bldg. 1 

Vent (tv2) 

BVPS-2 Condensate 1 

Polishing Bldg. Vent 
(cp 2 )

MODE 1 

Main Cond. Air 
Ejector, Waste 
Gas, Contain
ment Vacuum 

Aux. Bldg.  
Ventilation 

Leakage 
Collection 
Exhaust 

Turbine Bldg.  
Exhaust* 

Contiguous 
Areas 

Aux. Bldg.  
Ventilation 

Turbing Bldg.  

Exhaust*

MODE 2 

Same As 
Mode 1 

Containment 
Purge

Same As 
Mode 1 

Same As 
Mode 1*

Containment 
Purge 

Same As 
Mode 1 

Same As 

Mode 1*

MODE 3 

Same As 
Mode 1 

Same As 
Mode 1 

Same As 
Mode I And 
Containment 
Purge 

Same As 
Mode 1* 

Same As 
Mode 1 

Same As 
Mode 1 And 
Containment 
Purge 

Same As 
Mode 1*

MODE 4 

Same As 
Mode 1 And 
Containment 
Purge 

Same As 
Mode 1

Same As 
Mode 1 

Same As 
Mode 1* 

Same As 
Mode 1 

Same As 
Mode 1 

Same As 
Mode 1*

BVPS-2 Decontamination .  Bldg. Vent (dv2) 

BVPS-2 Waste Gas .  
Storage Vault Vent 
(wv2) 

*Not normally a radioactive release point 

NOTE: For the purpose of implementing 10 
continuous meteorology since short 
time of the annual report.

* 

*

* 

*

* 

*

CFR 50, batch discharges may use 
term meteorology is used at the

2 Continuous ground level meteorology is applicable 
3 Continuous elevated meteorology is applicable 

"Mode established by purge from one unit, all other release points 
as Mode 1 remain same
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TABLE 2.2-2a 

BV-1 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS 
(Ci/yr)**

CONTAINMENT 
VENT 

Long Term 
And 

CONTAINMENT 
NUCLIDE BUILDING 

Short Term

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr'8 
Kr-89 
Xe-131m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
1-131 
1-132 
1-133 
1-134 
1-135 
Co-58 
Co-60 
Mn-54 
Fe-59 
Sr-89 
Sr-90 
Cs-134 
Cs-137 
C-14 
Ar-41

2.2E-02 
i.5E-01 
6. 1E+01 
5.4E-02 
2.4E-01 
4. 7E-04 
7.4E-01 
8.9E-01 
8.9E+01 
4.5E-03 
7. OE-01 
1. OE-03 
1.5E-02 
1. 2E-03 
0.0 
2. OE-04 
0.0 
0.0 
7.5E-04 
3.4E-04 
2.2E-04 
7.5E-05 
i. 7E-05 
3.OE-06 
2.2E-04 
3.8E-04 
1.0E+00 
2.5E+01

VENTILATION 
VENT 

AUXILIARY 
BUILDING 

VENTILATION 

Long Term

4.2E-01 
1.9E+00 
2.5E+00 
1. 3E+00 
3.8E+00 
1.2E-01 
1.3E-O0 
8.9E-01 
3.6E+01 
3.2E-01 
4.5E+00 
2. 1E-01 
1.1E+0O 
4.6E-02 
0.0 
6.7E-02 
0.0 
0.0 
6.OE-02 
2. 7E-02 
1.8E-02 
6. OE-03 
1.3E-03 
2.OE-04 
1.8E-02 
3.OE-02 
0.0 
0.0

TURBINE 
BUILDING 

VENT 

TURBINE 
BUILDING 

VENTILATION 

Long Term

3.9E-05 
1.7E-04 
2.3E-04 
1.1E-04 
3.5E-04 
1. 1E-05 
1.2E-05 
8.IE-05 
3.4E-03 
2.9E-05 
4. 2E-04 
2.1E-05 
9.7E-05 
6.5E-04 
0.0 
8.7E-04 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0

PROCESS VENT

MAIN 
CONDENSER/ 
AIR EJECTOR 

Long Term

2.7E-O1 
1. 2E+00 
i. 6E+00 
8.2E-01 
2.4E+00 
7.7E-02 
8.OE-02 
5.6E-OI 
2.3E+0I 
2.OE-01 
2.8E+00 
I. 3E-01 
6.6E-01 
2. 1E-02 
0.0 
3.OE-02 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0

CONTAINMENT 
VACUUM 

PUMPS 

Long Term

3.7E-04 
3.9E-03 
7.2E-01 
7.8E-04 
5. OE-03 
3. IE-06 
1. 3E-02 
2. 2E-02 
1. 9E-00 
4.4E-05 
i. 9E-02 
6.3E-06 
1.2E-04 
4.7E-04 
2. 5E-06 
8.4E-05 
4.7E-07 
1. 4E-05 
1. 6E-05 
7.4E-06 
4.9E-06 
1.6E-06 
3.7E-07 
6.6E-08 
4.9E-06 
8.4E-06 
0.0 
0.0

GASEOUS 
WASTE 

SYSTEM 

Short Term

0.0 
I. 2E-02 
2. 3E+02 
0.0 
0.0 
0.0 
8.3E-01 
0.0 
8.2E+00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
7. OE+00 
0.0

*Containment can be purged via Ventilation Vent, Containment.Vent, or Process Vent 
**Reference 2.1.2 

***See Section 2.1.1.1
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TABLE 2.2-2b 

BV-2 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS 
(Ci/yr)**

VENTILATION 
VENT 

Long Term 
And 

CONTAINMENT 
NUCLIDE BUILDING 

Short Term

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kra88 
Kr-89 
Xe-131m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
1-131 
1-132 
1-133 
1-134 
1-135 
Co-58 
Co-60 
Mn-54 
Fe-59 
Sr-89 
Sr-90 
Cs-134 
Cs-137 
C-14 
Ar-41

4.OE-05 
I. 4E-02 
6. 1E+01 
5.3E-06 
4. iE-03 
0.0 
7.2E-O1 
7.6E-01 
8.4E+01 
0.0 
2.4E-01 
0.0 
0.0 
2.7E-05 
0.0 
2.6E-06 
0.0 
0.0 
7.5E-02 
3.4E-02 
2.2E-02 
7.5E-03 
1. 7E-03 
3. OE-04 
2.2E-02 
3.8E-02 
I. OE+00 
2.5E+01

CONTAINMENT 
VENT 

AUXILIARY 
BUILDING 

VENTILATION 

Long Term 

4.2E-01 
I.9E+00 
2.5E+00 
1.3E+00 
3.8E+00 
1.2E-01 
i.3E-Oi 
8.9E-01 
3.6E+01 
3.2E-01 
4.5E+00 
2.1E-01 
1.1E+00 
4.6E-03 
0.0 
6.7E-03 
0.0 
0.0 
6.OE-04 
2.7E-04 
1.8E-04 
6.OE-05 
1.3E-05 
2.OE-06 
1.8E-04 
3.OE-04 
0.0 
0.0

TURBINE 
BUILDING 

VENT 

TURBINE 
BUILDING 

VENTILATION 

Long Term 

3.9E-05 
1.7E-04 
2.3E-04 
1i.E-04 
3.5E-04 
1. 1E-05 
1.2E-05 
8.IE-05 
3.4E-03 
2.9E-05 
4.2E-04 
2. iE-05 
9.7E-05 
6.5E-04 
0.0 
8. 7E-04 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0

PROCESS VENT

MAIN 
CONDENSER/ 
AIR EJECTOR 

Long Term 

2.7E-O0 
I.2E+00 
1.6E+00 
8.2E-01 
2.4E+00 
7.7E-02 
8.0E-02 
5.6E-01 
2.3E+01 
2.OE-0i 
2.8E+00 
1.3E-01 
6.6E-01 
2.iE-02 
0.0 
3.OE-02 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0

CONTAINMENT 
VACUUM 

PUMPS 

Long Term 

3.7E-04 
3.9E-03 
7.2E-01 
7.8E-04 
5.OE-03 
3. 1E-06 
1.3E-02 
2.2E-02 
1.9E-00 
4.4E-05 
1.9E-02 
6.3E-06 
1.2E-04 
4.7E-04 
2.5E-06 
8.4E-05 
4.7E-07 
1.4E-05 
1.6E-05 
7.4E-06 
4.9E-06 
1.6E-06 
3.7E-07 
6.6E-08 
4.9E-06 
8.4E-06 
0.0 
0.0

GASEOUS 
WASTE 

SYSTEM 

Short Term 

0.0 
1.2E-02 
2.3E+02 
0.0 
0.0 
0.0 
8.3E-01 
0.0 
8.2E+00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
7.OE+00 
0.0

*Containment can be purged via Ventilation Vent, Containment Vent, or Process Ven **Reference 2.2.3 
***See Section 2.1.2.1
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TABLE 2.2-3 

DISTANCES OF LIMITING MAXIMUM INDIVIDUAL RECEPTORS TO RELEASE POINTS 
FOR ANNUAL X/Q VALUES* 

(meters)

SITE BOUNDARY

GROUND 
(1) (2)

DOWN

WIND 
SECTOR 

N 
NNE 
NE 
ENE 

E 
ESE 
SE 
SSE

579 
792 
442 
448 

546 
607 
701 
762 

887 
1,064 
1,439 

561 

640 
701 
567 
558

VEGETABLE 
GARDEN

ELEV. GROUND ELEV.

413 
632 
327 
394 

551 
672 
815 
912 

1,054 
1,226 
1,574 

660 

681 
676 
482 
420

2,623 
2,704 

724 
1,674 

1,979 
1,577 
1,835 
1,738 

3,138 
2,317 
2,221 
2,301 

3,556 
3,605 
1,464 
1,464

2,423 
2,461 

901 
1,658 

1,922 
1,619 
1,961 
1,933 

3,372 
2,560 
2,439 
2,463 

3,635 
3,590 
1,415 
1,285

MILK COW MILK GOAT
MEAT 

ANIMAL RESIDENT

GROUND ELEV. GROUND ELEV. GROUND ELEV. GROUND ELEV.

7,741 

7,065 

5,729 
5,053 
3,347 

3,347 

5,182 

5,118 
4,538

7,526 

6,998 

5,848 
5,244 

3,539 

3,590 

5,341 

5,195 
4,521

4,651 
6,276 

20,760 
6,824 

4,265 
2,865 
5,729 
9,977 

5,616 
2,993 

22,529 
10,944 
15,450

4,418 
6,033 

20,545 
6,671 

4,200 
2,899 
5,848 

10,166 

5,859 
3,210 

22,507 
10,832 
15,262

4,152 
2,848 
7,741 

4,265 
1,577 
3,299 
1,770 

2,253 
2,317 
2,414 
2,446 

4,088 
3,605 
4,570 
3,959

3,919 
2,605 
7,526 

4,200 
1,619 
3,420 
1,964 

2,487 
2,560 
2,632 
2,608 

4,166 
3,590 
4,461 
3,774

2,527 
2,639 

708 
708 

756 
1,577 
1,835 
1,432 

2,189 
1,223 
2,221 
2,301 

3,556 
3,605 
1,432 
1,143

2,295.  
2,461, 

790 
1,562 

1,922 
1,650 
1,961 
1,628 

2,423 
1,466 
2,439 
2,463 

3,635, 
3,590 
1,383 
1,253

NOTE: *Distances for ground releases are measured from the centerpoint between the BV-i and BV-2 Containment 
Buildings. Distances for elevated release are measured from the BV-I Cooling Tower. Elevated release is 
applicable to the Process Vent. Ground release is applicable to all other release points. Site boundary 
ground releases: (1) BV-2 Turbine Building and Condensate Polishing Building.  

(2) All other ground release points.
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670 
535 
490 
490 

545 
575 
575 
655 

850 
975 

1,435 
595 

685 
810 
655 
645

S 
SSW 
SW 
WSW 

W 

WNW 
NW NNW
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TABLE 2.2-4

BV-i AND 2 CONTAINMENT VEN TS ANNUAL AVERAGE, GROUND LEVEL, X/Q VALUES 
FOR CONTINUOUS GROUND LEVEL RELEASES, FOR SP4IAL DISTANCES 
(IDENTIFIED IN TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS 

(1E-7 sec/m3 )

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES

MEAT 
MILK ANI
GOAT MAL

5.360 
2.040 
0.265 
0.124 

1.910 
3.010 
0.994 
0.372 

1.740 
9.050 

1.810 
8.660 
1.720

6.27 
6.42 
1.20 

1.91 
6.92 
2.74 
6.50 

5.57 
6.31 

12.30 
17.70 

13.00 
40.70 
40.50 
15.40

RESI
DENCE 

13.50 
7.16 

49.10 
42.20 

32.60 
6.92 
6.70 
9.01 

5.81 
19.30 
13.90 
19.30 

15.70 
40.70 

200.00 
92.30

0-.  
0.5 

233.0 
148.0 
120.0 
103.0 

89.5 
59.1 
65.9 
67.2 

99.9 
110.0 
160.0 
283.0 

615.0 
1290.0 
1710.0 
547.0

0.5
1.0 

39.5 
26.8 
21.6 
18.4 

15.7 
10.5 
12.0 
12.0 

17.5 
19.9 
29.2 
49.8 

103.0 
203.0 
262.0 1 

86.4

1.0
1.5 

18.70 
10.80 
11.60 
9.55 

6.08 
5.16 
5.89 
5.46 

6.77 
7.83 

16.10 
23.50 

49.00 
92.10 
23.00 
40.80

- 1.5
2.0 

11.80 
6.62 
6.99 
5.70 

3.65 
3.10 
3.54 
3.30 

4.11 
4.80 
9.94 

14.60 

31.00 
59.20 
79.80 
26.20

2.0- 2.5
2.5 3.0

7.68 
4.60 
4.81 
4.14 

2.49 
1.95 
2.41 
1.91 

2.84 
3.33 
5.85 

10.30 

15.40 
40.60 
55.00 
17.60

5.82 
3.44 
3.55 
3.04 

1.83 
1.43 
1.77 
1.41 

2.10 
2.48 
4.37 
7.72 

11.70 
31.20 
42.30 
13.50

2-49

WIND 
SEC
TOR 

N 
NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 

S 
SSW 
SW 
WSW 

W 
WNW 
NW 
NNW

SITE 
BOUN
DARY 

125.0 
50.2 

102.0 
85.8 

54.5 
31.1 
27.8 
24.1 

27.5 
23.8 
22.3 

163.0 

278.0 
487.0 
924.0 
302.0

VEGE
TABLE 
GARDEN 

12.80 
6.92 

47.40 
12.50 

6.16 
6.92 
6.70 
6.68 

3.40 
6.31 

13.90 
19.30 

15.70 
40.70 

194.00 
63.00

MILK 
cow 

1.200 

0.807 

0.994 
1.030 

3.090 

3.700 

5.720 

9.540 
30.100

3.0
3.5 

4.240 
2.690 
2.370 
2.340 

1.300 
1.020 
1.160 
0.997 

1.490 
1.940 
3.430 
5.690 

9.320 
25.000 
34.000 
10.100

A

3.5
4.0 

3.480 
2.190 
1.910 
1.880 

1.040 
0.815 
0.931 
0.803 

1.200 
1.580 
2.790 
4.650 

7.660 
20.700 
28.200 
8.350

4.0
4.5 

2.660 
1.830 
1.450 
1.260 

0.859 
0.612 
0.768 
0.665 

0.999 
1.190 
2.110 
3.620 

6.460 
14.200 
19.400 
6.560

4.5
5.0 

2.280 
1.560 
1.230 
1.060 

0.726 
0.517 
0.649 
0.563 

0.848 
1.020 
1.800 
3.090 

5.550 
12.200 
16.700 
5.660
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TABLE 2.2-5 

BV-I AND 2 VENTILATION VENTS ANNUAL AVERAGE, GROUND LEVEL, X/O VALUES 
FOR CONTINUOUS GROUND LEVEL RELEASES, FOR SPEAIAL DISTANCES 
(IDENTIFIED IN TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS 

3 
(1E-7 sec/mr) 

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES 
DOWN
WIND SITE VEGE- MEAT 
SEC- BOUN- TABLE MILK MILK ANI- RESI- 0- 0.5- 1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5
TOR DARY GARDEN COW GOAT HAL DENCE 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 

N 152.0 15.00 - 5.980 7.06 15.90 276.0 49.9 22.70 13.70 8.75 6.52 4.69 3.810 2.900 2.470 
NNE 62.3 7.66 - 2.150 7.08 7.95 189.0 32.0 12.20 7.31 4.99 3.69 2.87 2.320 1.920 1.630 
NE 132.0 57.90 1.240 0.26,9 1.24 60.20 156.0 24.8 12.70 7.51 5.09 3.73 2.47 1.980 1.500 1.270 
ENE 110.0 13.60 - 1.270 - 50.40 135.0 20.6 10.20 6.01 4.31 3.14 2.41 1.930 1.290 1.080 

E 67.8 6.66 0.828 1.990 1.99 38.80 116.0 17.7 6.57 3.86 2.61 1.90 1.34 1.070 0.883 0.774 
ESE 38.0 7.64 - 3.200 7.64 7.64 76.7 11.9 5.59 3.29 2.05 1.49 1.05 0.842 0.630 0.531 
SE 33.3 7.27 1.030 1.030 2.88 7.27 86.2 13.5 6.37 3.75 2.53 1.84 1.20 0.960 0.790 0.666 
SSE 29.1 7.41 1.080 0.382 7.19 10.10 87.0 13.7 5.98 3.53 2.02 1.48 1.04 0.833 0.688 0.531 

S 32.8 3.65 3.300 - 6.10 6.38 127.0 20.3 7.56 4.48 3.04 2.23 1.57 1.260 1.050 0.885 
SSW 28.7 7.08 4.040 1.850 7.08 22.90 140.0 23.6 8.87 5.28 3.60 2.66 2.07 1.670 1.260 1.070 
Sw 26.2 15.70 - 9.980 13.80 15.70 204.0 34.8 18.40 11.40 6.38 4.71 3.66 2.960 2.230 1.900 
WSW 201.0 22.40 6.230 - 20.40 22.40 347.0 61.3 27.70 16.60 11.40 8.49 6.19 5.020 3.880 3.300 

W 345.0 18.00 10.600 - 14.70 18.00 715.0 132.0 60.30 36.50 17.70 13.20 10.40 8.440 7.060 6.040 
WNW 598.0 48.60 35.000 1.920 48.60 48.60 1410.0 269.0 120.00 73.00 48,.50 36.40 28.70 23.400 15.900 13.600 
NW 1030.0 262.00 - 9.520 47.80 271.00 1820.0 350.0 164.00 100.00 66.60 50.10 .39.50 32.300 21.900 18.800 
NNW 345.0 83.40 - 1.840 18.10 121.00 601.0 114.0 52.80 32.20 21.00 15.80 11.60 9.460 7.360 6.310
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TABLE 2.2-6 

BV-I AND 2 PROCESS VENT ANNUAL AVERAGE, ELEVATED R•LEASE, X/Q VALUES 
FOR CONTINUOUS GROUND LEVEL RELEASES, FOR SPEIAL DISTANCES 
(IDENTIFIED IN TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS 

(lE-7 sec/m3 )

INDIVIDUAL RECEPTORS

VEGE
TABLE 
GARDEN 

6.720 
6.690 

.074 
9.090 

8.300 
11.600 
7.890 
7.390 

3.760 
3.610 
3.900 
4.350 

2.490 
2.530 
0.074 
6.460

MILK MILK 
COW GOAT

DOWN
WIND 
SEC
TOR 

N 
NNE 
NE 
ENE 

E 
AESE 
SE 
SSE 

S 
SSW 
SW 
WSW 

W 
WNW 
NW 
NNW

1.910 
1.430 
0.350 
1.770 

2.870 
4.570 
1.230 
0.357 

0.872 
2.560 

0.163 
0.305 
0.224

MEAT 
ANI
MAL 

2.27 
6.14 
1.61 

2.87 
11.60 
3.05 
7.20 

6.06 
3.61 
3.47 
3.98 

2.02 
2.53 
1.67 
1.81

DISTANCES TO THE CONTROL LOCATION, IN MILES

RESI
DENCE 

6.790 
6.890 
0.055 
0.525 

8.300 
11.200 
7.890 
9.770 

6.310 
5.820 
3.900 
4.350 

2.490 
2.530 
0.073 
6.590

0
0.5 

0.0289 
0.0175 
0. 0069 
0.0135 

0. 0124 
0.0208 
0. 4770 
0.3030 

0.7960 
26.1000 
36.1000 
0.3870 

0.0147 
0.0202 
0.0084 
0.0135

0.5
1.0 

23.1000 
14.5000 
0.1160 
0.3310 

17.1000 
12.7000 
7.4000 
9.4400 

8.5100 
9.1000 

15.9000 
17.8000 

8.7200 
0.0549 
0.0650 
6.7800

1.0
1.5 

8.2700 
6.9800 

.2300 
7.2800 

7.8600 
8.1400 
7.5700 
6.9300 

8.4900 
4.0300 
4.9300 
4.9000 

6.2300 
0.0809 
0.1170 
5.0200

1.5- 2.0
2.0 2.5

5.32 
5.47 
7.10 
6.02 

6.20 
4.78 
4.45 
4.06 

4.98 
3.11 
3.12 
3.53 

3.68 
3.07 
3.66 
2.96

2.56 
3.27 
5,38 
4.75 

3.67 
3.00 
2.79 
2.58 

3.37 
2.11 
1.77 
2.36 

2.50 
2,50 
2.30 
1.93

2.5
3.0 

1.91 
2.69 
3.68 
3.22 

2.83 
2.20 
2.05 
1.89 

2.47 
1.56 
1.57 
1.64 

1.84 
1.84 
1.69 
1.49

3.0
3.5 

1.480 
1.770 
2.880 
2.620 

2.190 
1.360 
1.460 
1.170

3.5
4.0 

1.200 
1.430 
2.090 
2.030 

1.730 
1.160 
1.180 
0.937

SITE* 
BOUN
DARY 

0.0082 
0.0280 
0.0110 
0.0110 

0.0360 
0.0420 
0.0750 
0.2060 

5.740 
7.640 
6.500 
0.126 

0.029 
0.033 
0.007 
0.008

4.0- 4.5
4.5 5.0 

0.996 0.846 
1.290 1.100 
1.880 1.570 
1.710 1.100 

1.280 1.200 
0.830 0.737 
0.811 0.686 
0.646 0.546 

0.774 0.655 
0.807 0.684 
1.150 0.977 
0.920 0.781 

0.851 0.795 
0.791 0.731 
0.804 0.683 
0.705 0.599

*Elevated release X/Q value at site boundary location where ground level release X/Qs maximize.  
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1.610 

1.240 

1.230 
1.160 

3.490 
2.140 

1.420 

0.764 
1.780

1.380 1.110 
1.030 0.834 
1.201 1.060 
1.460 1.210 

0.741 1.120 
1.110 0.686 
1.210 0.903 
1.050 0.849
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TABLE 2.2-7 

BV-I AND 2 TURBINE BUILDING VENTS ANNUAL AVERAGE, GROUND LEVEL, X/Q VALUES 
FOR CONTINUOUS GROUND LEVEL RELEASES, FOR SPEIIAL DISTANCES 
(IDENTIFIED IN TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS 

(1E-7 sec/mr3) 

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES 
DOWN
WIND SITE VEGE- MEAT SEC- BOUN- TABLE MILK MILK ANI- RESI- 0- 0.5- 1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5TOR DARY GARDEN COW GOAT 4AL DENCE 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 
N 105.0 14.00 - 5.740 6.74 14.80 244.0 42.6 20.50 12.70 8.18 6.15 4.45 3.640 2.770 2.380 NNE 102.0 7.37 - 2.130 6.83 7.64 161.0 28.8 11.40 6.94 4.79 3.56 2.78 2.250 1.870 1.590 NE 96.6 51.90 1.230 0.268 1.23 53.80 132.0 23.0 12.10 7.24 4.95 3.64 2.42 1.950 1.480 1.250 ENE 84.1 13.20 - 1.280 - 46.30 115.0 19.4 9.89 5.85 4.23 3.09 2.38 1.900 1.270 1.070 
E 60.7 6.49 .829 1.980 1.98 35.70 99.2 16.6 6.32 3.75 2.55 1.87 1.32 1.060 0.871 0.735 ESE 37.1 7.25 - 3.100 7.25 7.25 65.8 11.1 5.36 3.19 2.00 1.46 1.03 0.829 04621 0.524 SE 41.8 7.06 1.020 1.020 2.85 7.06 73.5 12.6 6.12 3.64 2.47 1.81 1.18 0.945 0.779 0.658 SSE 34.0 7.16 1.070 0.384 6.96 9.69 74.2 12.7 5.71 3.41 1.97 1.45 1.02 0.818 0.676 0.572 
S 32.7 3.64 3.310 - 6.00 6.27 109.0 18.6 7.13 4.29 2.94 2.17 1.53 1.230 1.020 0.866 SSW 29.7 6.73 3.890 1.800 6.73 20.90 120.0 21.3 8.31 5.03 3.46 2.57 2.00 1.620 1.230 1.040 SW 24.1 14.80 - 9.550 13.10 14.80 174.0 31.2 17.20 10.40 6.10 4.54 3.54 2.870 2.170 1.850 WSW 159.0 20.80 6.010 - 19.10 20.80 301.0 53.6 25.30 15.60 10.80 8.09 5.93 4.830 3.750 3.200 

w 264.0 16.90 10.100 - 13.90 16.90 636.0 111.0 53.90 33.50 16.50 12.40 9.82 8.040 6.760 5.790 WNW 404.0 44.50 32.500 1.870 44.50 44.50 1310.0 218.0 104.00 65.40 44.20 33.60 26.70 22.000 15.000 12.900 NW 735.0 216.00 - 9.100 43.90 222.00 1720.0 279.0 140.00 88.80 60.J0 45.90 36.60 30.100 20.600 17.700 NNW 247.0 71.00 - 1.820 17.00 99.40 557.0 924.0 45.90 28.90 19.20 14.60 10.80 8.880 6.950 5.980
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TABLE 2.2-8 
FOR INFORMATION ONLY - USED IN CALCULATION OF BV-2 CONTRIBUTION TO SITE DOSE RATE LIMITS 

BV-2 DECONTAMINATION BUILDING VENT ANNUAL AVERAGE, GFa)UND LEVEL, X/Q VALUES 
FOR CONTINUOUS GROUND LEVEL RELEASES, FOR SPECIAL DISTANCES 
(IDENTIFIED IN TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS 

(1E-7 sec/m3 ) 

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES 
DOWN
WIND SITE VEGE- MEAT 
SEC- BOUN- TABLE MILK MILK ANI- RESI- 0- 0.5- 1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5TOR DARY GARDEN COW GOAT MAL DENCE 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 

N 125.00 12.80 - 5.360 6.27 13.50 233.0 39.50 18.70 11.80 7.68 5.82 4.240 3.480 2.660 2.280 NNE 50.20 6.92 - 2.040 6.42 7.16 148.0 26.80 10.80 6.62 4.60 3.44 2.690 2.190 1.830 1.560 NE 102.00 47.40 1.20 0.265 1.20 49.10 120.0 21.60 11.60 6.99 4.81 3.55 2.370 1.910 1.450 1.230 ENE 85.80 12.50 - 1.240 - 42.20 103.0 18.40 9.55 5.70 4.14 3.04 2.340 1.880 1.260 1.060 

E 54.50 6.16 0.807 1.910 1.91 32.60 89.5 15.70 6.08 3.65 2.49 1.83 1.300 1.040 0.859 0.726 ESE 31.10 6.92 - 3.010 6.92 6.92 59.1 10.50 5.16 3.10 1.95 1.43 1.020 0.815 0.612 0.517 SE 27.80 6.70 0.994 0.994 2.74 6.70 65.9 12.00 5.89 3.54 2.41 1.77 1.160 0.931 0.768 0.649 SSE 24.10 6.68 1.030 0.372 6.50 9.01 67.2 12.00 5.46 3.30 1.91 1.41 0.997 0.803 0.665 0.563 
S 27.50 3.40 3.090 - 5.57 5.81 99.9 17.50 6.77 4.11 2.84 2.10 1.490 1.200 0.999 0.848 SSW 23.80 6.31 3.700 1.740 6.31 19.30 110.0 19.90 7.83 4.80 3.33 2.48 1.940 1.580 1.190 1.020 SW 22.30 13.90 - 9.050 12.30 13.90 160.0 29.20 16.10 9.94 5.85 4.37 3.430 2.790 2.110 1.800 WSW 163.00 19.30 5.720 - 17.70 19.30 283.0 49.80 23.50 14.60 10.30 7.72 5.690 4.650 3.620 3.090 

W 278.00 15.70 9.540 - 13.00 15.70 615.00 103.00 49.00 31.00 15.40 11.70 9.320 7.660 6.460 5.550 WNW 487.00 40.70 30.100 1.810 40.70 40.70 1290.00 203.00 92.10 59.20 40.60 31.20 25.000 20.700 14.200 12.200 NW 924.00 194.00 - 8.660 40.50 200.00 1710.00 262.00 123.00 79.80 55.00 42.30 34.000 28.200 19.400 16.700 NNW 302.00 63.00 - 1.720 15.40 92.30 547.00 86.40 40.80 26.30 17.60 13.50 10.100 8.350 6.560 5.660
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TABLE 2.2-9 

FOR INFORMATION ONLY - USED IN CALCULATION OF BV-2 CONTRIBUTION TO SITE DOSE RATE LIMITS 

BV-2 WASTE GAS STORAGE VAULT VENT ANUAL AVERAGE, GRObND LEVEL, X/Q VALUES 
FOR CONTINUOUS GROUND LEVEL RELEASES, FOR SPECIAL DISTANCES 
(IDENTIFIED IN TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS 

(IE-7 sec/mr ) 

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES 
DOWN
WIND SITE VEGE- MEAT 
SEC- BOUN- TABLE MILK MILK ANI" RESI- 0- 0.5- 1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5.-.  
TOR DARY GARDEN COW GOAT MAL DENCE 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 

N 125.00 12.80 - 5.360 6.27 13.50 233.0 39.50 18.70 11.80 7.68 5.82 4.240 3.480 2.660 2.280 
NNE 50.20 6.92 - 2.040 6.42 7.16 148.0 26.80 10.80 6.62 4.60 3.44 2.690 2.190 1.830 1.560 
NE 102.00 47.40 1.20 0.265 1.20 49.10 120.0 21.60 11.60 6.99 4.81 3.55 2.370 1.910 1.450 1.230 
ENE 85.80 12.50 - 1.240 - 42.20 103.0 18.40 9.55 5.70 4.14 3.04 2.340 1.880 1.260 1.060 

E 54.50 6.16 0.807 1.910 1.91 32.60 89.5 15.70 6.08 3.65 2.49 1.83 1.300 1.040 0.859 0.726 
ESE 31.10 6.92 - 3.010 6.92 6.92 59.1 10.50 5.16 3.10 1.95 1.43 1.020 0.815 0.612. 0.517 
SE 27.80 6.70 0.994 0.994 2.74 6.70 65.9 12.00 5.89 3.54 2.41 1.77 1.160 0.931 0.768 0.649 
SSE 24.10 6.68. 1.030 0.372 6.50 9.01 67.2 12.00 5.46 3.30 1.91 1.41 0.997 0.803 0.665 0.563 

S 27.50 3.40 3.090 - 5.57 5.81 99.9 17.50 6.77 4.11 2.84 2.10 1.490 1.200 0.999 0.848 
SSW 23.80 6.31 3.700 1.740 6.31 19.30 110.0 19.90 7.8.3 4.80 3.33 2.48 1.940 1.580 1.190 1.020...  
SW 22.30 13.90 -- 9.050 12.30 13.90 160.0 29.20 16.10 9.94 5.85 4.37 3.430 2.790 2.110 1.8001
wsw 163.00 19.30 5.720 - 17.70 19.30 283.0 49.80 23.50 14.60 10.30 7.72 5.690 4.650 3.620 3.090 

w 278.00 15.70 9.540 - 13.00 15.70 615.00 103.00 49.00 31.00 15.40 11.70 9.320 7.660 6.460 5.550 
WNW 487.00 40.70 30.100 1.810 40.70 40.70 1290.00 203.00 92.10 59.20 40.60 31.20 25.000 20.700 14.200 12.200 
NW 924.00 194.00 - 8.660 40.50 200.00 1710.00 262.00 123.00 79.80 55.00 42.30 34.000 28.200 19.400 16.700 
NNW 302.00 63.00 - 1.720 15.40 92.30 547.00 86.40 40.80 26.30 17.60 13.50 10.100 8.350 6.560 5.660
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TABLE 2.2-10 
FOR INFORMATION ONLY - USED IN CALCULATION OF BV-2 CONTRIBUTION TO SITE DOSE RATE LIMITS 

BV-2 CONDENSATE POLISHING BUILDING VENT ANNUAL AVERAGE, $ROUND LEVEL, X/Q VALUES 
FOR CONTINUOUS GROUND LEVEL RELEASES, FOR SPECIAL DISTANCES 
(IDENTIFIED IN TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS 

(IE-7 sec/m3 )

INDIMVDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES

MILK MILK 
COW GOAT

MEAT 
ANI
MAL 

6.74 
6.83 
1.23 

1.98 
7.25 
2.85 
6.96 

6.00 
6.73 

13.10 
19.10

13.90 
44.50 
43.90 
17.00

RESI
DENCE 

14.80 
7.64 

53.80 
46.30 

35.70 
7.25 
7.06 
9.69 

6.27 
20.90 
14.80 
20.80

16.90 
44.50 

222.00 
99.40

0
0.5 

244.0 
161.0 
132.0 
115.0 

99.2 
65.8 
73.5 
74.2 

109.0 
120.0 
174.0 
301.0

0.5
1.0 

42.6 
28.8 
23.0 
19.4 

16.6 
11.1 
12.6 
12.7 

18.6 
21.3 
31.2 
53.6

636.0 111.0 
1310.0 218.0 
1720.0 279.0 
557.0 924.0

1.0
1.5 

20.50 
11.40 
12.10 
9.89 

6.32 
5.36 
6.12 
5.71 

7.13 
8.31 

17.20 
25.30

*1 
1

1.5
2.0 

12.70 
6.94 
7.24 
5.85 

3.75 
3.19 
3.64 
3.41 

4.29 
5.03 

10.40 
15.60

53.90 33.50 
.04.00 65.40 
140.00 88.80 
45.90 28.90
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DOWN

WIND 
SEC
TOR 

N 
NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 

S 
SSW 
SW 
WSW

W 
WNW 
NW 
NNW

SITE 
BOUN
DARY 

105.0 
102.0 

96.6 
84.1 

60.7 
37.1 
41.8 
34.0 

32.7 
29.7 
24.1 

159.0

264.0 
404.0 
735.0 
247.0

VEGE
TABLE 
GARDEN 

14.00 
7.37 

51.90 
13.20 

6.49 
7.25 
7.06 
7.16 

3.64 
6.73 

14.80 
20.80

16.90 
44.50 

216.00 
71.00

S1.230 

.829 

1.020 
1.070 

3.310 

3.890 

6.010

10.100 
32.500

5.740 
2.130 
0.268 
1.280 

1.980 
3.100 
1.020 
0.384 

1.800 
9.550

1.870 
9.100 
1.820

2.0
2.5 

8.18 
4.79 
4.95 
4.23 

2.55 
2.00 
2.47 
1.97 

2.94 
3.46 
6.10 

10.80

16.,0 
44.20 
60.30 
19.20

2.5
3.0 

6.15 
3.56 
3.64 
3.09 

1.87 
1.46 
1.81 
1.45 

2.17 
2.57 
4.54 
8.09

12.40 
33.60 
45.90 
14.60

3.0
3.5 

4.45 
2.78 
2.42 
2.38 

1.32 
1.03 
1.18 
1.02 

1.53 
2.00 
3.54 
5.93

9.82 
26.70 
36.60 
10.80

3.5
4.0 

3.640 
2.250 
1.950 
1.900 

1.000 
0.829 
0.945 
0.818 

1.230 
1.620 
2.870 
4.830

8.040 
22.000 
30.100 
8.880

4.0
4.5 

2.770 
1.870 
1.480 
1.270 

0.871 
0.621 
0.779 
0.676 

1.020 
1.230 
2.170 
3.750

6.760 
15.000 
20.600 
6.950

4.5
5.0 

2.380 
1.590 
1.250 
1.070 

0.735 
0.524 
0.658 
0.572 

0.866 
1.040 
1.850 
3.200 

5.790 
12.900 
17.700 

5.980
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TABLE 2.2-11 

DOSE;'FACTORSFOR NOBLE GASES ANDl DAUGHTERS*

K.  1 

TOTAL BODY 
DOSE FACTOR 

mrem/yr 
Per3 

uCi/m 

7.56E-02 
1.17E+03 
1.61E+01 
5.92E+03 
1.47E+04 
1.66E+04 
1.56E+04 
9.15E+01 
2.51E+02 

2.94E+02 
3.12E+03 
1.81E+03 
1.42E+03 
8.83E+03 
8.84E+03

SKIN DOSE FACTOR 

mrem/yr 
Per 3 

uCi/m 

1.46E+03 
1.34E+03 
9.73E+03 
2.37E+03 
1.O1E+04 
7.29E+03 
4.76E+02 
9.94E+02 
3.06E+02 
7.11E+02 
1.86E+03 
1.22E+04 
4.13E+03 
2.69E+03

M.  1 

GAMMA AIR 
DOSE FACTOR 

mrad/yr 
Per 3 uCi/m 

1.93E+01 
1.23E+03 
1.72E+01 
6.17E+03 
1.52E+04 
1.73E+04 
1.63E+04 
1.56E+02 
3.27E+02 
3.53E+02 
3.36E+03 
1.92E+03 
1.51E+03 
9.21E+03 
9.30E+03

N.  
I 

BETA AIR 
DOSE FACTOR 

mrad/yr 
Per 3 

uCi/m1 

2.88E+02 
1.97E+03 
1.95E+03 
1.03E+04 
2.93E+03 
1.06E+04 
7.83E+03 
1.11E+03 
1.48E+03 
1.05E+03 
7.39E+02 
2.46E+03 
1.27E+04 
4.75E+03 
3.28E+03

*The listed dose factors are for radionuclides that may be 
effluents.  

2-56

detected in gaseous 
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NUCLIDE

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Kr-90 
Xe-lr31m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
Ar-41

/
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TABLE 2.2-12 

DOSE PARAMETERS FOR FINITE ELEVATED PLUMES 
BEAVER VALLEY SITE*

NOBLE GAS 
NUCLIDE

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Xeea31m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
Ar-41

V. 1 
I 

TOTAL BODY 
DOSE RATE 

mrem/yr 
Per 

uCi/sec 

3.19E-10 
7.81E-5 
1.55E-6 
5.13E-4 
1.39E-3 
7.99E-4 
1.64E-5 
i.38E-5 
1.05E-5 
2.41E-4 
1.41E-4 
6.OOE-5 
8.11E-4 
i.02E-3

B 1,2 

GAMMA AIR 
DOSE RATE 

mrad/yr 
Per 

uCi/sec 

1.75E-8 
1.16E-4 
2.35E-6 
7.74E-4 
2.09E-3 
1.20E-3 
2.47E-5 
2.11E-5 
1.56E-4 
3.66E-4 
2.12E-4 
9.05E-5 
1.22E-3 
1.53E-3

V.3 
1 

TOTAL BODY 
DOSE RATE 

mrem/yr 
Per 

uCi/sec 

4.58E-8 
4.70E-4 
5.54E-6 
1.45E-3 
4.09E-3 
1.25E-3 
1.67E-4 
1.32E-4 
1.54E-4 
6.21E-4 
6.96E-4 
9.66E-5 
2.22E-3 
2.68E-3

B.3 

GAMMA AIR 
DOSE RATE 

mrad/yr 
Per 

uCi/sec 

3.96E-5 
7.06E-4 
8.40E-6 
2.19E-3 
6.16E-3 
1.88E-3 
3.09E-4 
2.61E-4 
2.76E-4 
9.50E-4 
1.05E-3 
1.46E-4 
3.34E-3 
4.02E-3

'*The listed dose parameters are for 
gaseous effluents.  

IV. and Bi values used to implement 1 1

radionuclides that may be detected in 

Modes 1, 2, and 3 of Section 2.2.1 (10CFR20)
2B. values used to implement Modes 1, 2, 3, and 4 of Section 2.3.1 (10CFR50) 1 

3V. and B. values to implement Mode 4 of Section 2.2.1 (1OCFR20) and to implement. monitor setpoint determinations of Section 2.1.2 and 2.1.4
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Table 2.2-13 

P VALUES FOR A CHILD FOR TH BHM VALL1Y SITE 
iT 

(,rea/yr per uCi/cu ,eter) 

Huclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI 

1 H-3 0.00+00 1.121+03 1.121403 1.12E+03 1.12E+03 1.12E+03 1.12E+03 
2 P-32 2.601+06 1.141+05 9.881+04 0.001+00 0.001+00 0.001+00 4.221+04 
3 Cr-51 0.001+00 0.001+00 1.541+02 8.551+01 2.431+01 1.701+04. 1.081+03 
4 En-54 0.001+00 4.291+04 9.511+03 0.001+00 1.001+04 1.581+06 2.291+04 
5 Fe-59 2.071+04 3.349+04 1.671+04 0.001+00 0.001+00 1.271+06 7.071+04 

6 Co-57 0.00E+00 9.031+02 1.071+03 0.001+00 0.001+00 5.071+05 1.321+04 
S7 Co-58 0.001+00 1.771+03 3.161+03 0.001+00 0.001+00 1.111+06 3.441+04 

8 Co-60 0.001400 1.311+04 2.261+04 0.001+00 0.001+00 7.071+06 9.621+04 
9 Zn-65 4.251+04 1.131+05 7.031+04 0.001+00 7.141+04 9.951+05 1.631+04 

10 Rb-86 0.001+00 1.981+05 1.141+05 0.001+00 0.001+00 0.001+00 7.991+03 

11 Sr-89 5.991+05 0.001+00 1.721+04 0.001+00 0.001+00 2.161+06 1.671+05 
12 Sr-90 1.011+08 0.001+00 6.441+06 0.001+00 0.001+00 1.481+07 3.431+05 
13 1-91 9.141+05 0.001+00 2.441+04 0.001+00 0.001+00 2.631+06 1.841+05 
14 Zr-95 1.901+05 4.181+04 3.701+04 0.001+00 5.961+04 2.231+06 6.111+04 
15 Ub-95 2.351+04 9.181+03 6.551+03 0.001+00 8.621+03 6.149+05 3.701+04 

16 Ib-97 4.291-01 7.701-02 3.601-02 0.001+00 8.551-02 3.421+03 2.781+04 
17 No-99 0.001+00 1.721+02 4.261+01 0.001+00 3.921+02 1.351+05 1.271+05 
18 Tc-99u 1.781-03 3.481-03 5.771-02 0.001+00 5.071-02 9.511+02 4.811+03 
19 Ru-103 2.791+03 0.001+00 1.071+03 0.001+00 7.031+03 6.621+05 4.481+04 
20 h-106 1.361+05 0.001+00 1.691+04 0.001+00 1.841+05 1.431+07 4.291+05 

21 Ag-ilO0 1.691+04 1.141+04 9.141+03 0.001+00 2.121+04 5.481+06 1.001+05 
22 Sb-124 5.741+04 7.401+02 2.001+04 1.261+02 0.001+00 3.241+06 1.641+05 
23 Sb-125 9.841+04 7.591+02 2.071+04 9.101+01 0.001+00 2.321+06 4.031+04 
24 Te-127e 2.491+04 8.551+03 3.021+03 6.071+03 6.361+04 1.481+06 7.141+04 
25 Te-129i 1.921+04 6.851+03 3.041+03 6.331+03 5.031+04 1.761+06 1.821+05 

26 1-131 4.811+04 4.811+04 2.731+04 1.621+07 7.881+04 0.001+00 2.841+03 
27 1-133 1.661+04 2.031+04 7.701+03 3.851+06 3.381+04 0.001+00 5.481+03 
28 Cs-134 6.511+05 1.011+06 2.251+05 0.001+00 3.301+05 1.211+05 3.851+03 
29 Cs-136 6.511+04 1.711+05 1.161+05 0.001+00 9.551+04 1.451+04 4.181+03 
30 Cs-137 9.071+05 8.251+05 1.281+05 0.001+00 2.821+05 1.041+05 3.621+03 

31 Ba-140 7.401+04 6.481+01 4.331+03 0.001+00 2.111+01 1.741+06 1.021+05 
32 La-140 6.441+02 2.251+02 7.551+01 0.001+00 0.001+00 1.831+05 2.261+05 
33 Ce-141 3.921+04 1.951+04 2.901+03 0.001+00 8.551+03 5.441+05 5.661+04 
34 Ce-144 6.771+06 2.121+06 3.611+05 0.001+00 1.171+06 1.201+07 3.891+05 

Calculated per ODCH equation 2.2-13 

IssUE 3 
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2.3 Compliance With 10 CFR 50 Dose Limits (ODCH Appendix C CONTROLS 3.11.2.2 

And 3.11.2.3) (Gaseous) 

At the Beaver Valley site all elevated gaseous releases are considered to 

originate from a shared radwaste system. The effluent from both units are 

mixed and discharged from a common release point, the Process Vent, at the 

top of the Unit 1 Cooling Tower. The resulting dose for the purpose of 

implementing 10 CFR 50 is normally apportioned equally to each unit. The 

only exception would be a Containment Purge via the Process Vent. The 

resulting dose shall be attributed to the contributing reactor unit. Since 

this operation is expected to be rare, equations are shown throughout this 

section with the apportionment set at 0.5.  

2.3.1 Dose Due To Noble Gases 

2.3.1.1 Cumulation Of Doses 

Section II.B.1 of Appendix I of 10 CFR 50 (ODCM Appendix C CONTROL 

3.11.2.2) limits the releases of gaseous effluents from each reactor 

such that the estimated annual gamma air dose is limited to 10 millirad 
Sand the beta air dose is limited to 20 millirad. In addition, ODCM 

Appendix C CONTROL 3.11.2.4 requires use of radwaste system if air 

doses when averaged over 31 days exceed 0.2 mrad for gamma and 0.4 mrad 

for beta. Based upon NUREG-0133, the air dose* limits in the 

unrestricted area due to noble gases released in gaseous effluents are 

defined by the following expressions: 

During Any Calendar Quarter, For Gamma Radiation: 

3.17E-8 E i [(X/Q)vQiv + (X/q)vqiv] + [B.Qs + biqis]J < 5 mrad 
i Ii v. - [2.3-11 

During Any Calendar Quarter, For Beta Radiation: 

3.1E AN. [(I7)Qi + vqiv + (X/-)sQis + (7)q~s] < 10 mrad 

3.17E'8 ZNi1 /)(/q 
1 [v.3-2] 

During Any Calendar Year, For Gamma Radiation: 

3.17E-8 Z 1Mi [(X/Q)vQiv + (X/q)vqiv. + [BiQis + biqis] < 10 mrad 
i -l [2.3-3] 

During Any Calendar Year, For Beta Radiation: 

3.17E-8 Z N. X-Q)viv+ (X/q)vqiv + (X/Q)sQis + (X/-q) sqiS < 20 mrad 
Sii 1[2.3-41
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Averaged Over 31 Days, For The Gamma Radiation Projection: 

3.17E-8 E [ (X-o)vv + (X/q) qiv] + [BiQis + biqis] < 0.2 mrad " i [[2.3-51 

Averaged Over 31 Days, For The Beta Radiation Projection: 

3.17E-8 Z N. [( *Qvi + (X/~q. qi + (X/) 0.i + Z7- i . mrad i s [7.3-61 

where: 

Mi = The air dose factor due to gamma emissions for each identified 3 noble gas radionuclide "i"l (mrad/yr per uCi/m ).  

N. = The air dose factor due to beta emissions for each identified3noble gas radionuclide "i" (mrad/yr per uCi/m ).  

(X-/)v = The annual average relative concentration for areas at or beyond the unrestricted area boundary for 3 long-term vent releases greater than 500 hrs/year (sec/mr ).  
(X/q)v = The relative concentration for areas at or beyond the unrestricted area boundary for short-term3 vent releases equal to or less than 500 hrs/year (sec/m).  
(X/Q)s = The annual average relative concentration for areas at or beyond the unrestricted area boundary for longterm free standing 3 stack releases greater than 500 hrs/year (sec/m).  

(X/.q)s = The relative concentration for areas at or beyond the unrestricted area boundary for short-term free standing stack 3 releases equal to or less than 500 hrs/year 
(sec/mi).  

qis = Release of noble gas radionuclide "i" in gaseous effluents for short-term stack releases equal to or less than 500 hrs/year (uCi).  

qiv = Release of noble gas radionuclide "i" in gaseous effluents for short-term vent releases equal to or less than 
500 hrs/year (uCi).  

Ois = Release of noble gas radionuclide "i" in gaseous effluents for long-term free standing stack releases greater than 500 hrs/year (uCi).  
Qiv = Release of noble gas radionuclide "ill in gaseous effluents for long-term vent releases greater than 500 hrs/year 

(uCi).
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B. = The constant for long-term releases (greater than 
1 500 hrs/year) for each identified noble gas radionuclide 

"i" accounting for the gamma radiation from the elevated 
finite plume (mrad/yr per uCi/sec).  

b. = The constant for short-term releases (equal to or less 
than 500 hrs/year) for each identified noble gas 

radionuclide "i" accounting for the gamma radiation from 
the elevated finite plume (mrad/yr per uCi/sec).  

3.17E-8 =.The inverse of the number of seconds in a year.  

NUREG 0133 permits eliminating the short-term release term and short
term meteorological terms in the determination of doses when short-term 
releases are sufficiently random in both time of day and duration to be 
represented by annual average dispersion conditions..  

This special consideration is applied in Expressions [2.3-1] through 
[2.3-6], however, a summary of the "real time" meteorological data 
coupled with the corresponding releases shall be included in the Semi
Annual Radioactive Effluent Release Report.  

Short-term releases are also evaluated annually in computer codes 
technically consistent with XOQDOQ and GASPAR for inclusion in the 
Annual Radiological Environmental Report.  

The incorporation of this option and the release modes of Table 2.3-1 
results in the following expressions to show compliance with 10 CFR 50 
for the calendar quarter or year.  

For Release Modes 1, 2, 3, And 4 

During Any Month, Calendar Quarter, Or Year: 

Gamma Radiation: 

3.17E-8 E X[/(X/Q):vvi + (X/Q)vvv+ (X/Q) cpQi (X/Q)dvQidv+ 3.1E- •i[/Ovicv vv cp d 

X-/Q)VvQiw] + 0.5 BiQi 
wv 1 pv 

0.2 mrad (per 31 days) [2.3-71 
< 5.0 mrad (per quarter) 

10.0 mrad (per year)
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Beta Radiation: 

3.17E-8Z N. (R-76) CA + (3) Qv + (X/Q) CpQi + (X/Q)d d+ 
i1 cv (/ vv1iv cp d 

(X/Q)wvQi + 0.5 (T/Q)pvi 

0.4 mrad (per 31 days) [2.3-81 < 10.0 mrad (per quarter) 
20.0 mrad (per year) 

where: 

(X-Q)cv = Annual average relative concentration 3 for releases from the Containment Building Vent (sec/m).  

(X/Q) = Annual average relative concentration for 3 releases from the Ventilation Vent (sec/m).  

(X-7)pv = Annual average relative 3concentration- for releases from the Process Vent (sec/m ).  

(X-Q)tv = Annual average relative concentration 3for releases 
from the Turbine Building Vent (sec/m).  

Qi = Release of radionuclide "i" from the Containment Building cv Vent (uCi).  

Qi = Release or radionuclide "i" from the Ventilation Vent vv (uCi).  

Qi = Release of radionuclide "i" from the Process Vent pv (uCi).  

0. = Release of radionuclide "i" from the Turbine Building 1tv Vent (uCi).  

0i = Release of radionuclide "ii" from the Condensate Polishing cp Building Vent (uCi).  

Q. = Release of radionuclide "ill from the Decontamination 
dv Building Vent (uCi).  

Qi = Release of radionuclide "ill from the Waste Gas Storage 
Vv Vault Vent (uCi).  

For Modes 1, 2, 3, and 4 the controlling location is 0.35 miles NW.  Substitution of the appropriate X/Q values into Expressions [2.3-7] and (2.3-8] results in the following:
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Release Modes 1, 2, 3, And 4 

During Any Month, Calendar Quarter, Or Year: 

Gamma Radiation: 

3.17E-8 ZMi[9.24E-5 0Q. + 1.03E-4 i. + 7.35E-5 0. + 7.35E-5 0.p+ 

9.24E-5 0i dv+ 9.24E-5 .i ] + 0.5 BiQi 
wv pv 

0.2 mrad (per 31 days) [2.3-9] 
< 5.0 mrad (per quarter) 

10.0 mrad (per year) 

Beta Radiation: 

3.17E-8 E N.i 9.24E-5 0.1 + 1.03E-4 Q.i + 7.35E-5 9 + 7.35E-5 0Qi 
Scv vv tv cp] 

9.24E-5 Q iv+ 9.24E-5 Qi + (0.5) 7.OE-10 Qi 
dv wv pv 

0.4 mrad (per 31 days) [2.3-101 
< 10.0 mrad (per quarter) 

20.0 mrad (per year) 

The determination of the controlling locations for implementation of 
10 CFR 50 is a function of the following parameters: 

(1) Radionuclide mix and their isotopic release 
(2) Release mode 
(3) Meteorology 

The incorporation of these parameters into Expressions [2.3-7] and 
[2.3-8] resulted in the expressions for the controlling locations as.  
presented in Expressions [2.3-91 and [2.3-101. The radionuclide mix 
was based upon source terms calculated using the NRC GALE Code (inputs 
presented in Appendix B) and is presented in Tables 2.2-2a and 2.2-2b 
as a function of release type and release point.  

As in Section 2.2.1, for each release mode, the two highest boundary 
X/O values for each release point and release duration were utilized in 
conjunction with the radionuclide mix and release for each release 
point to determine the controlling site boundary location. Since 
elevated releases occur from the BVPS site and their maximum X/Q values 
may not decrease with distance (i.e., the site boundary may not have 
highest X/Q values), the two highest X/Q values for those distances, 
greater than the site boundary, were also considered in conjunction 
with the radionuclide mix to determine the controlling location. These 
values of X/O were obtained for the midpoint of the 10 standard 
distance intervals previously presented in Tables 2.2-4 through 2.2-10.
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For each release mode, a particular combination of release point mix and meteorology dominates in the determination of the controlling location. For Release Modes 1, 2, 3, and 4 the controlling release is the Ventilation Vent. For Release Mode 3, the controlling release is 
the Containment Building Vent.  

Values for M. and N., which were used in the determination of the controlling location and which are to be used by BV-1 and BV-2 in Expressions [2.3-9] and [2.3-10] to show compliance with 10 CFR 50 were presented in Table 2.2-11. Values taken from Table B-1 of Regulatory Guide 1.109, 1Revision 1 were 1multiplied by 1E6 to convert from picocuries- to microcuries for use in Table 2.2-11.  

In the determination of the controlling location for Modes 1, 2, 3, and 4, Tables 2.2-4 through 2.2-7 are utilized for X/Q values. The B.  values to be utilized are the same values which were. presented in3 
Table 2.2-12. A description of the derivation of the various X1Q 
values is presented in Appendix A.  

The following relationship should hold for BV-1 or BV-2 to show compliance with ODCM Appendix C CONTROL 3.11.2.2:

For The Calendar Quarter: 

D < 5 mrad [2.3-111 

D13 <10 mrad [2.3-12] 

For The Calendar Year: / 

D -< 10 mrad [2.3-13] 

D3 < 20 mrad [2.3-14] 

where: 

D = The air dose from gamma radiation (mrad).  
Y 

D = The air dose from beta radiation (mrad).  

The quarterly limits given above represent one-half the annual design objective of Section II.B.l of Appendix I of 10 CFR 50. If any of the limits of Expressions [2.3-11] through [2.3-14] are exceeded, a special report pursuant to both Section IV.A of Appendix I of 10 CFR 50 and ODCM Appendix C CONTROL 3 .11.2.2.a must be. filed with the NRC at the 
identified locations.  

In addition, ODCM Appendix C CONTROL 3.1.2.4 requires that the gaseous radwaste system must be used to reduce radioactive materials in that waste when projected doses from each reactor unit when averaged over 31 
days exceed any of the following: 

D < 0.2 mrad [2.3-151 

D1 < 0.4 mrad [2.3-16]
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2.3.1.2 Projection Of Doses (Noble Gas) 

Doses due to gaseous releases from BV-1 and BV-2 shall be projected 
at least once per 31 days in accordance with ODCM Appendix C 
CONTROL 4.11.2.4 and this section. (See also Section 2.3.2.2 

Projection Of Doses). The Gaseous Radwaste Treatment System and the 
Ventilation Exhaust Treatment System shall be used to reduce 
radioactive materials in gaseous waste prior to their discharge in 

accordance with ODCK Appendix C CONTROL 3.11.2.4 when the projected 
gaseous effluent air dose due to gaseous effluent releases from each 
reactor unit, when averaged over 31 days, would exceed 0.2 wrad for 
gamma radiation and 0.4 mrad for beta radiation. (See also Section 
2.3.2.2 Projection Of Doses for additional specifications). The doses 
used in the 31-day dose projection will be calculated using Expressions 
[2.3-91 and [2.3-101 as appropriate. The 31-day dose projection shall 
be performed according to the following equations: 

When Including Pre-Release Data, 

[ + B]( 31) + C [2.3-171 D31 = 3T 

When Not Including Pre-Release Data, 

= [A] (1) + C 
12.3-18] 

where: 

D31 = Projected 31 day dose (mrad).  

A = Cumulative dose for quarter (mrad).  

B = Projected dose from this release (mrad).  

T = Current days into quarter.  

C = Value which may be used to anticipate plant trends (mrad).
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2.3.2 Dose Due To Radioiodines And Particulates 

2.3-.2.1 Cumulation Of Doses 

Section IIC of Appendix I of 10OCFR 50 (ODCM Appendix C CONTROLS 3.11.2.3 and 3.11.2.4) limits the release of radioiodines and radioactive material in particulate form from each reactor unit such that estimated dose or dose commitment to an individual in an unrestricted area from all pathways of exposure is not in excess of 15 mrem to any organ. In addition, ODCM Appendix C CONTROL 3.11.2.4 requires the use of gaseous radwaste treatment system when the projected dose due to gaseous effluent releases from each reactor unit, when averaged over 31 days, would exceed 0.3 mrem to any organ. Based upon NUREG-0133, the dose to an organ of an individual from radioiodines and particulates, and radionuclides other than noble gases with half-lives greater than 8 days in gaseous effluents released to unrestricted areas, can be determined by the following expression: 
DuringAny Month, Calendar Quarter, Or Year: 

"3.17E-8 Z R.i [Ws0is + wsqis + WvQiv + -qiv] 

0.3 mrem (per 31 days) [2.3-191 < 7.5 mrem (per quarter) 
15.0 mrem (per calendar year) 

where: 

.is = Release of radionuclide "i" for long-term free standing stack releases greater than 500 hrs/yr (uCi).  
Qiv = Release of radionuclide "i" for long-term vent releases greater than 500 hrs/yr (uCi).  
qis = Release of radionuclide "i" for short-term free standing stack releases equal to or less than 500 hrs/yr (uCi).  

qiv = Release of radionuclide "i" for short-term vent releases equal to or less than 500 hrs/yr (uCi).  

w s = Dispersion parameter for estimating dose to an individual at the controlling location for long-term free standing stack releases greater than 500 hrs/yr.  

= sec/m3 for the inhalation pathway, (-7/)s.  
= meters- 2 for the food and ground plane pathway, (U-Q).  

Wv = The dispersion parameter for estimating the dose to an individual at the controlling location for long-term vent releases greater than 500 hrs/yr.  

= sec/m3 for the inhalation pathway, (X-Q)v.  

= meters-2 for the food and ground plane pathway, (9--)v.
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V s = Dispersion parameter for estimating the dose to an 
individual at the controlling location for short-term 
stack releases equal to or less than 500 hrs/yr.  

= sec/mr3 for the inhalation pathway, (X/'q)s 

= meters- 2 for the food and ground plane pathway, (D/-q)s.  

IV = The dispersion parameter for estimating the dose to an 
individual at the controlling location for short-term vent 
releases equal to or less than 500 hrs/yr.  

= sec/m3 for the inhalation pathway, (X/q)v

= meters -2 for the food and ground plane pathway, (5--q)v 

3.17E-8 = The inverse of the number of seconds in a year.  

R.i = The dose factor for each identified radionuclide "i"_2for 
the organ "r" of 3 interest (mrem/yr per uCi/sec per m or 

mrem/yr per uCi/m ).  

Radionuclides and particulates may be released from any of the BV-1 and 
BV-2 vents in the release modes identified in Table 2.3-1. As 
described previously in Section 2.3.1.1, NUREG 0133 permits use of 
long-term annual average dispersion calculations which with the release 
modes of Table 2.3-1 results in the following expressions to show 
compliance with ODCM Appendix C CONTROLS 3.11.2.3 and 3.11.2.4. For a 
particular organ, Expression [2.3-19] becomes: 

3.17E-8 E R 0.5 W 0 + V 0. + V 0 + W Q + V Q.+ 
1it pvi cvicv VVivv tvitv cp 1cp 

VdVQid+ WWv i 

0.3 mrem (per 31 days) [2.3-20] 
< 7.5 mrem (per quarter) 

15.0 mrem (per calendar year) 

where: 

V = Dispersion parameter for releases from the Process Vent.  pv 

V = Dispersion parameter for releases from the Containment 
cv Building Vent.  

Wv = Dispersion parameter for releases from the Ventilation Vent.  
vv 

Vtv = Dispersion parameter for releases from the Turbine Building 
Vent.
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Wcp = Dispersion parameter for releases from the Condensate Polishing Building Vent.  

Wdv = Dispersion parameter for releases from the Decontamination 
Building Vent.  

W = Dispersion parameter for releases from the Waste Gas Storage 
Vault Vent.  

0ipv = Release of radionuclide "i" from the Process Vent (uCi).  

Qi = Release of radionuclide "i" from the Containment Building cv Vent (uCi).  

i = Release of radionuclide "i" from the Ventilation Vent (uCi).  
0i = Release of radionuclide "li"l from the Turbine Building Vent 

(uCi).  

0 cp Release of radionuclide "i" from the Condensate Polishing Building Vent (uCi).  

1 dv = Release of radionuclide 'fi" from the Decontamination Building 
Vent (uCi).  

Q0i = Release of radionuclide "i" from the Waste Gas Storage Vault 
Vent (uCi).  

The Turbine Building Vent is not normally a radioactive release point.  It is included only for use if a radioactive release is identified in the future.  

In determining the dose at a particular location, dispersion parameter W, is a function of the pathway. For the food and ground plane pathway, W is in terms of D/Q. If the inhalation pathway is considered, W is in terms of X/Q., Incorporation of the various pathways into Expression [2.3-20] results in the following expression 
for a particular organ: 

3.17E-8 Z [R + R. T+ Ri X+ R. ][0.5 W Q. + W 0. + WvvQi + 
i i T MpVT3pv cv vv 

c d 0. +WV R1[0.5 (X/!)pQ tv itv cp dv 1dv wv I + r1 [. ( p 

+ (X/Q) Ccv + (X/Q)vvi + (X/Q)tvit -+ (X/Q) cpQi + cv tvv cp 

(X/Q)dvoi dv+ (X/Q) wvQi wv 

0.3 mrem (per 31 days) [2.3-21] 
< 7.5 mrem (per quarter) 

15.0 mrem (per year)
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where: 

R i-. = -Dose factor for an organ "t" for radionuclide "i" for the 2 

ground plane exposure pathway (mrem/yr per uCi/sec per m 

RiTM = Dose factor for an organ. `e' for radionuclide "i" for 

either the cow- milk or goat milk pathway (mrem/yr per 
uCi/sec per m-).  

RiTv = Dose factor for an organ "t" for radionuclide_ 2 "i" for the 

vegetable pathway (mrem/yr per uCi/sec per mi 

Ri'B = Dose factor for an organ "-e' for radionuclide 2i" 
for the meat pathway (mrem/yr per uCi/sec per m-).  

RiTI = Dose factor for an organ "t' for radionuclide 3"i" 
for the inhalation pathway (mrem/yr per uCi/m ).  

It should be noted that W ,W , W , v , W , V , and 2 
WWv in Expression [2.3-21]Pvarecvin VVtermstVof cp VD/Q(m-).  

Values of the dose factor, R. , were calculated -using the methodology 
of NUREG-0133. The following equations were used for all nuclides 
except tritium: 

RirI = KI(BR)a(DFAit)a 

= mrem/yr per uCi/m 3  [2.3-22] 

where: 

K' = A constant of unit conversion (1E6 pCi/uCi).  

(BR)a = The breathing rate of the receptor of age a group flat' (m 3/yr).  

(DFA i)a = Each organ inhalation dose factor for the receptor of age 
group "a" for the "i" th radionuclide (mrem/pCi).  

Inhalation dose factors (DFAi.) by organ for the various 
age groups are given in Table 'E-7 through E-10 of 
Regulatory Guide 1.109, Rev. 1 or Tables 5 through 8 of 
NUREG-0172.  

The breathing rates (BR)a used for the various age groups are tabulated 
below, as given in Table E-5 of the Regulatory Guide 1.109.  

Age Group(a) Breathing Rate (m 3/yr) 

Infant 1400 
Child 3700 
Teen 8000 
Adult 8000
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R X. Kt iTG = K'" (SF)DFG e[(1 _ it 

= m2 -mrem/yr per uCi/sec [2.3-231 

where: 

K' = A constant of unit conversion (1E6 pCi/uCi).  

K" = A constant of unit conversion (8760 hr/year).  

, = The decay constant for the "i" th radionuclide (sec-1).  

t = The exposure time (4.73E8 sec or 15 years).  
DFG.i = The groundplane dose conversion factor 2 for organ "T" for the "i" th radionuclide (mrem/hr per pCi/m ).. A tabulation 

of DFG. values is presented in Table E-6 of Regulatolry Guide 1.109.  

SF = The shielding factor (dimensionless). A shielding factor of 0.7 as suggested in Table E-15 of Regulatory Guide 1.109 is used.  

. QF(Uap) ff (1- ffs)e-Xith -"itf Ri =KT(r)(DFL a y + ) le VP YS 

= m2 -mrem/yr per uCi/sec [2.3-24] 

where: 

K' = A constant of unit conversion (1E6 pCi/uCi).  

OF = The animal's consumption rate, wet weight (kg/day).  
Uap The receptor's milk consumption rate, for age "a" (liters/yr).  

feed grass (kg/m).  

Y = The agricultural 2 productivity by unit area of stored feed (kg/m ).  

F The stable element transfer coefficients (days/liter).  

r= Fraction of deposited activity retained on animals feed grass.  

(DFL iT)a = The maximum organ ingestion dose factor for the "i" th radionuclide for the receptor in age group "a" (mrem/pCi). Ingestion dose factors (DFL. ) for the various age groups are given in Table1 eall through E-14 of Regulatory Guide 1.109 or Tables 1 through 4 of NUREG-0172.
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F (days/liter) m

0.2 for particulates 

each stable element E-i (cow milk) 
E-2 (goat milk)

U (liters/yr) - infant 330 E-5 
ap child 330 E-5 

teen 400 E-5 
adult 310 E-5 

(DLFi-ra (mrem/pCi) each radionuclide E-11 to E-14 

Y (kg/m2 ) 0.7 E-15 

y (kg/M2) 2.0 E-i5 5E1 

tf (seconds) 1.73E5 (2 days) E-15 

th (seconds) 7.78E6 (90 days) E-15 

QF (kg/day) 50 E-3 

f 0.5 
p 

f 1.0 s 

For goat's milk, all values remain the same except for OF which is 
6 kg/day.

ISSUE 3
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ki = The decay constant for the "i" th radionuclide (sec-).  

w = The decay constant for removal of activity on leaf 

and plant surfaces by weathering 5.73E-7 sec 

(corresponding to a.14 day half-life).  

tf = The transport time from pasture, to animal, to milk, to 

receptor (sec).  

th = The transport time from pasture, to harvest, to animal, 

to milk, to receptor (sec).  

fp = Fraction of the year that the animal is on pasture 

(dimensionless).  

fs = Fraction of the animal feed that is pasture grass while 

the animal is on pasture (dimensionless).  

Tabulated below are the parameter values used for cow's milk and their 

reference to Regulatory Guide 1.109.  

Parameter Value Table 

r (dimensionless) 1.0 for radioiodine E-15
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-Xt -Xt f fQFU() f eff)eih -itf R ~ ~~ ~ [****j***)(DF + ps] i-rB = K' X. + XFf(r)(DFLia f -e "I w p S 

= m2-mrem/yr per uCi/sec [2.3-25J 

where: 

Ff = The stable element transfer coefficients (days/kg).  

Uap = The receptor's meat consumption rate for age "a" (kg/yr).  
tf = The average time from slaughter of meat animal to consumption 

(sec).  

th = The transport time from crop field to receptor (sec).  
All parameter values are the same as the milk pathway parameter values except F vhich is obtained from Table E-1, tf which is obtained from Table E-15 and U which is obtained from Table E-5. The values •- as obtained fromaPRegulatory Guide 1.109, are as follows: 

Parameter Value Table 

Ff (days/kg) each stable element E-1 

tf (seconds) 1.73E6 (20 days) E-15 

Uap (kg/yr) - infant 0 E-5 child 41 E-5 
teen 65 E-5 
adult 110 E-5 

Man is considered to consume 2 types of vegetation (fresh and stored) that differ only in the time period between harvest and consumption; 
therefore: 

-X. t -X.t R. 
i L S 2h 

SiT = 'r) S~~ ht kt 
V [Yv(xi + Kw) ](DLF. ) [U fe + Ufe i 

= m2 -mrem/yr per uCi/sec [2.3-26] 

where: 

K' A constant of unit conversion (1E6 pCi/uCi).  

L U i The consumption rate of fresh leafy vegetation by the receptor 
in age group "a" (kg/yr).  

U a The consumption rate of stored vegetation by the receptor in a age group "al (kg/yr).  

f = The fraction of the annual intake of fresh leafy vegetation grown locally.
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f = The fraction of the annual intake of stored vegetation grown 
g locally.  

tL = The average time between harvest of leafy vegetation and its 
consumption (seconds).  

th = The average time between harvest of stored vegetation and its 
consumption (seconds).  

Yv = The vegetation area density (kg/m2).  

all other factors are defined previously.

Tabulated below are the appropriate parameter 
reference to Regulatory Guide 1.109.

values and their

Parameter

r (dimensionless) 

(DFLii-)a (mrem/pCi) 

UL (kg/yr) - infant a child 

teen 
adult

Us (kg/yr) a infant 
child 
teen 
adult

Value 

1.0 for radioiodines 
0.2 for particulates 

each stable element

0 
26 
42 
64

0 
520 
630 
520

Table

E-15 
E-15

E-11 to E-14

E-5 
E-5 
E-5 
E-5 

E-5 
E-5 
E-5 
E-5

fL (dimensionless) 

F (dimensionless) g 

tL (seconds) 

th (seconds) 

Yv (kg/m2 )

1.0 

0.76 

8.6E4 (1 day) 

5.18E6 (60 days)

2.0

As discussed in Section 2.2.2 for tritium, the parameter W for the food 
pathway is based upon X/Q. The ground plane pathway is not appropriate 
for tritium. Therefore, the left-hand portion of Expression [2.3-201 
may be expressed for purposes of implementation of 40 CFR 190, 
discussed in Section 4.0, as: 

For Tritium: 

3.17E-8 (RTr + RTrV+ RTrB+ RTTr) [0.5 (X/Q)pvoT + (X/Q) cvQT + 

M pv cv 
(X/)vvQT + (X/)tvQT + (X/Q) cpQ + (X/Q) dv Tdv+ (X/Q) vQ.wv] 

3vv vv cp 
[2.3-271
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where: 

- ffi Dose factor for organ "r' for tritium for the milk 
pathway (mrem/yr per uCi/sec ).  

RTV = Dose factor for organ "'I" 3 for tritium for the vegetable 
pathway (mrem/yr per uCi/m ), 

RTTB =Dose factor for organ "-e 3 for tritium for the beef pathway (mrem/yr per uCi/m ), 

RTTI = Dose factor for organ "t" 3 for tritium for the inhalation 
pathway (mrem/yr per uCi/m ).  

Expression [2.3-27] is used to show compliance with 40 CFR 190, as 
discussed in Section 4.0.  

The concentration of tritium in milk is based on the airborne 
concentration rather than the deposition. Therefore, the RTr is based 
on [X/Q0: 

= K'K'Fm QFU (DLF al) [0.75(0.5/H)] 

= mrem/yr per uCi/m3  [2.3-28] 

where: 

K'" - A constant of unit conversion (1000 gm/kg).  

H = Absolute humidity of the atmosphere (8 gm/m 3 ).  

0.75 = The fraction of total feed that is water.  

0.5 = The ratio of the specific activity of the feed grass water to 
the atmospheric water.  

and other parameters and values are the same as for Ri.  

The concentration of tritium in vegetation is based on the airborne 
concentration rather than the deposition. Therefore, the R is based 
on [X/Q]: 

-(''"L + g t 
R.= K'K'"[UfL + U f J(DFL. ) [0.75(0.5/H)] 

= mrem/yr per uCi/m3  [2.3-29] 

where all terms have been defined above.  

The concentration of tritium in meat is based on its airborne 
concentration rather than the deposition. Therefore, the RT is based 
on [X/QI: TB 
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RT B= K'K'"FfQFUap(DFLit)a[o0 7 5 (0.5/H)] 

= mrem/yr per uCi/m 3  [2.3-30] 

where all terms have been defined, above.  

To show compliance with ODCM Appendix C CONTROLS 3.11.2.3 and 3.11.2.4, 

Equation [2.3-21] is evaluated at the controlling pathway location.  

For Release Modes 1 through 4, the controlling location is a residence 

0.89 miles in the NW sector. Inserting appropriate X/Q values from 

Tables 2.2-4 to 2.2-10 and D/Q values from Tables 2.3-28 to 2.3-34, 

Expression (2.3-21] becomes: 

Release Modes 1 Through 4 

Per Month, Calendar Quarter, Or Year: 

3.17E-8 Ei [RiTG+ RirV][(0.5)4.22E-10 Qipv+ 1.56E-8 Qcv + 1.56E-8 

Q. + 1.55E-8 . + 1.55E-8 0. + 1.56E-8 0 + 1.56E-8 
ivv itv I icp idv 

0i V] + Ri T[(0.5) 7.30E-9 0 pv+ 2.OOE-5 0i cv+ 2.71E-5 0 vv 

+ 2.22E-5 Q.t+ 2.22E-5 0. + 2.OOE-5 0. + 2.OOE-5 0Qi1 
1 tv+ cp 1.dv vv 

0.3 mrem (per 31 days) [2.3-311 

< 7.5 mrem (per quarter 
15.0 mrem (per year) 

For tritium, for purposes of implementation of 40 CFR 190, as discussed 

in Section 4.0, Expression [2.3-28] reduces to: 

3.17E-8 [RT. + RTTI][(0.5)7.30E-9 Qp + 2.OOE-5 Q. + 2.71E-5 0. + 

T 1p Iy 1v 

2.22E-5 Q i+ 2.22E-5 Qi + 2.OOE-5 0.i + 2.OOE-5 Qi.] 
1tv 1cp 1dv 1wV 

[2.3-32] 

The determination of a controlling locating for implementation of ODCM 

Appendix C CONTROLS 3.11.2.3 and 3.11.2.4 for radioiodines and 

particulates is a function of: 

(1) Radionuclide mix and their isotopic release 

(2) Release mode 
(3) Meteorology 
(4) Exposure pathway 
(5) Receptor's age 

The incorporation of these parameters into Expression [2.3-191 results 

in the respective equations for each release mode at the controlling 
location.
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In the determination of the controlling location for each release mode, 
the radionuclide mix of radioiodines and particulates was based upon 
the source terms calculated using the GALE code. This mix was 
presented in Tables 2.2-2a and 2.2-2b as a function of release mode and ' 

release point. For the ground plane exposure pathway, all 
radionculides (excluding H-3 and C-14) were considered in the 
determination of the controlling location. For the inhalation and food 
pathways H-3 and C-14 were also considered in determination of the 
controlling location.  

In the determination of the controlling location for each release mode, 
all of the exposure pathways, as presented in Table 2.2-3, were 
evaluated. These include cow milk, goat milk, beef and vegetable 
ingestion and inhalation and ground plane exposure. An infant was 
assumed to be present at all milk pathway, locations. A child was 
assumed to be present at all vegetable garden, and beef animal 
locations. The ground plane and inhalation exposure pathways were 
considered to be present at all locations.  

For the determination of the controlling location, the highest D/Q and 
X/Q values for each release point and release mode for the vegetable 
garden, cow milk, and goat milk pathways were sele-cted. The organ dose 
was calculated at each of these locations using the radionuclide mix 
and release of Tables 2.2-2a and 2.2-2b Based upon these calculations, 
it was determined that the controlling location for Release Modes 1 
through 4 is the residence (vegetable garden)/child pathway.  

For Release Modes 1 through 4, the controlling release point and mix is 
the Ventilation Vent.  

Tables 2.3-2 through 2.3-20 present R. values for the total body, 
GI-tract, bone, liver, kidney, thyroid, and lung organs for the 
ground plane, inhalation, cow milk, goat milk, vegetable, and meat 
ingestion pathways for the infant, child, teen, and adult age groups as 
appropriate to the pathways. These values were calculated using the 
methodology described in NUREG-0133 using a grazing period of 6 months.  

In the determination of the controlling location for Release 
Modes 1-4, Tables 2.2-4 through 2.2-10 are utilized for X/Q's 
Tables 2.3-28 through 2.3-34 are utilized for long term D/Q values. A 
description of the derivation of the various X/Q and D/Q values is 
presented in Appendix A.  

Long-term D/Q values for the Process Vent, Containment Building Vent, 
the Ventilation Vent, Turbine Building Vent, Condensate Polishing 
Building Vent, Decontamination Building Vent, and the Waste Gas Storage 
Vault Vent are provided for the midpoints of the following distances: 

0.0-0.5 mi., 0.5-1.0 mi., 1.0-1.5 mi., 1.5-2.0 mi., 2.0-2.5 mi., 
2.5-3.0 mi., 3.0-3.5 mi., 3.5-4.0 mi., 4.0-4.5 mi., 4.5-5.0 mi.  

The values appear in Tables 2.3-21 through 2.3-27. These values may be 
utilized if an additional special location arises different from those 
presented in the special locations of Table 2.2-3.
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The following relationship should hold for BV-1 or BV-2 to show 
compliance viti':ODCM Appendix C CONTROL 3.11.2.3.  

For The Calendar Quarter: 

DX < 7.5 mrem to any organ [2.3-33] 

For The Calendar Year: 

D < 15 mrem to any organ [2.3-34] 

where: 

DT = The dose to any organ from radioiodines and particulates (mrem).  

The quarterly limits given above represent one-half the annual design 
objective of Section IIC of Appendix I of 10 CFR 50. If any of the 
limits of Expressions [2.3-33] and [2.3-341 are exceeded, a special 
report pursuant to both Section IV.A of Appendix I of 10 CFR 50 and 
"ODCM Appendix C CONTROL 3.11.2.3.a must be filed with the NRC at the 
identified locations.
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2.3.2.2 Projection Of Doses (Radioiodines And Particulates) 

Doses due to gaseous releases from BV-I or-BV-2 shall be projected at .least once per 31 days in accordance with ODCK Appendix C CONTROL 4.11.2.4 and this section. (See also Section 2.3.1.2 Projection Of Doses). The appropriate portions of the Ventilation Exhaust Treatment System shall be used to reduce radioactive materials in gaseous waste prior to their discharge in accordance with ODCM Appendix C CONTROL 3.11.2.4 when the projected doses due to gaseous effluent releases from each reactor unit, when averaged over 31 days, would exceed 0.3 mrem to any organ. (See also Section 2.3.1.2 Projection Of Doses for additional specifications). Doses resulting from the gaseous effluent release of radioiodines and particulates will be calculated for use in the 31-day dose projection using Expression [2.3-311. The 31-day dose projection shall be performed according to the following equations: 

When Including Pre-Release Data, 

D = [A (31) + C [2.3-351 

When Not Including Pre-Release Data, 
3= [](31) + C [2.3-36] 

where: 

D = Projected 31 day dose (mrem).  

A = Cumulative dose for quarter (mrem).  

B = Projected dose for this release (mrem).  

T = Current days into quarter.  

C = Value which may be used to anticipate plant trends (mrem).
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TABLE 2.3-1 

MODES OF GASEOUS RELEASE FROM BEAVER VALLEY SITE VENTS FOR 
IMPLEMENTATION OF 10 CFR 20 AND 10 CFR 50

RELEASE POINT 

BVPS-1 - BVPS-2
2 

Process Vent (pv) 

1 
BVPS-1 Ventilation 
Vent (vvl) 

BVPS-1 Containment
1 

Vent (cvl) 

BVP'-I Turbine Bldg.
1 

Vent*(tvl) 

BVPS-2 Ventilation
1 

Vent (vv2) 

BVPS-2 Containment
1 

Vent (cv2) 

BVPS-2 Turbine Bldg.1 

Vent (tv2) 

1 
BVPS-2 Condensate 
Polishing Bldg. Vent 
(cp2) 

BVPS-2 Decontamination 
Bldg. Vent (dv2) 

BVPS-2 Waste Gas1 

Storage Vault Vent 
(wv2)

MODE 1 

Main Cond. Air 
Ejector, Waste 
Gas, Contain
ment Vacuum 

Aux. Bldg.  
Ventilation 

Leakage 
Collection 
Exhaust 

Turbine Bldg.  
Exhaust* 

Contiguous 
Areas 

Aux. Bldg.  
Ventilation 

Turbing Bldg.  
Exhaust*

MODE 2

Same As 
Mode 1

Containment 
Purge

Same As 
Mode 1

Same As 
Mode 1* 

Containment 
Purge

Same As 
Mode 1

Same As 
Mode 1*

*

MODE 3

Same As 
Mode 1

Same As Mode 1

Same As 
Mode'l And 
Containment 
Purge

Same As Mode 1* 

Same As 
Mode 1

Same As 
Mode 1 And 
Containment 
Purge

Same As 
Mode 1*

* 

* 

*

* 

*

MODE 4 

Same As 
Mode 1 And 
Containment 
Purge

Same As Mode 1 

Same As 
Mode 1

Same As Mode 1* 

Same As 
Mode 1

Same Mode As 1

Same As Mode 1*

* 

* 

*

*Not normally a radioactive release point 

NOTE: For the purpose of implementing 10 
continuous meteorology since short 
time of the annual report.

CFR 50, batch discharges may use 
term meteorology is used at the

1Continuous ground level meteorology is applicable 
2 Continuous elevated meteorology is applicable 

Mode established by purge from one unit, all other release points remain same 

as Mode.1
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Table 2.3-2 

R VALUES FOR BEAVER VALLEY SITE 

(urea/yr per uCi/cu meter)

Pathway = Inhalation 
Age Group = Adult

Bone Liver T. Body ThyroidNuclide 

1 H-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59 

6 Co-57 
7 Co-58 
8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Nb-95 

16 Nb-97 
17 Ho-99 
18 Tc-992 
19 Ru-103 
20 Ru-108 

21 Ig-110m 
22 Sb-124 
23 Sb-125 
24 Te-127m 
25 Te-129m 

26 1-131 
27 1-133 
28 Co-134 
29 Cs-136 
30 Cs-137

0.00+00 
1.321+06 
0.001+00 
0.001+00 
1.181+04 

0.001+00 
0.001+00 
0.001+00 
3.241+04 
0.001+00 

3.041+05 
9.921+07 
4.621+05 
1.071+05 
1.411+04 

2.221-01 
0.001+00 
1.031-03 
1.531+03 
6.911+04 

1.081+04 
3.121+04 
5.341+04 
1.261+04 
9.761+03 

2.521+04 
8.641+03 
3.731+05 
3.901+04 
4.781+05 

3.901+04 
3&441+02 
1.991+04 
3.431+06

1.261+03 
7.711+04 
0.001+00 
3.961+04 
2.781+04 

6.921+02 
1.581+03 
1.151+04 
1.031+05 
1.351+05 

0.001+00 
0.001+00 
0.001+00 
3.44F+04 
7.821+03 

5.621-02 
1.211+02 
2.911-03 
0.001+00 
0.001+00 

1.001+04 
5.891+02 
5.951+02 
5.771*03 
4.671+03 

3.581+04 
1.481+04 
8.481+05 
1.461+05 
6.211+05 

4.901+01 
1.741+02 
1.351+04 
1.431+06

1.261+03 
5.011+04 
1.001+02 
6.301+03 
1.061+04 

6.711+02 
2.071+03 
1.48E+04 
4.661+04 
5.901+04 

8.721+03 
6.101+06 
1.241+04 
2.339+04 
4.211+03 

2.051-02 
2.301+01 
3.701-02 
6.581+02 
8.721+03 

5.941+03 
1.241+04 
1.261+04 
1.571+03 
1.581+03 

2.051+04 
4.521+03 
7.281+05 
1.101+05 
4.281+05 

2.571+03 
4.581+01 
1.531+03 
1.841+05

1.261+03 
0.001+00 
5.951+01 
0.001+00 
0.OOE+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0. 001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
7.551+01 
5.401+01 
3.291+03 
3.441+03 

1.191+07 
2.151+06 
0.009+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

Lung GI-LLIKidney 

1.261+03 
0.001+00 
2.281+01 
9.841803 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
6.901+04 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
5.421+04 
7.741+03 

6.541-02 
2.911+02 
4.421-02 
5.831+03 
1.341+05 

1.971+04 
0.001+00 
0.001+00 
4.581+04 
3.661+04 

8.131+04 
2.581+04.  
2.871+05 
8.561+04 
2.221+05 

1.671+01 
0.001+00 
6.261+03 
8.481+05

Calculated per ODCH equation 2.3-22

2-80

1.261+03 
0.001+00 
1.441+04 
1.401+06 
1.021+06 

3.701+05 
9.281+05 
5.97V-06 
8.641+05 
0.001+00 

1.401+06 
9.601+06 
1.701+06 
1.771+06 
5.051+05 

2.401+03 
9.121+04 
7.641+02 
5.051+05 
9.361+06 

4.631+06 
2.481+06 
1.741+06 
9.601+05 
1.161+06 

0.001+00 
0.001+00 
9.761+04 
1.201+04 
7.521+04 

1.271+06 
1.361+05 
3.621+05 
7.781+06

1.261+03 
8.641+04 
3.321+03 
7.74E+04 
1.881+05 

3.141+04 
1.061+05 
2.851+05 
5.341+04 
1. 66E+04 

3.501+05 
7.221+05 
3.85F+05 
1.501+05 
1.041+05 

2.42E+02 
2.481+05 
4.161+03 
1.101+05 
9.121+05 

3.021+05 
4.061+05 
1.011+05 
1.501+05 
3.831+05 

6.281+03 
8.881+03 
1.041+04 
1.171+04 
8.401+03 

2.181+05 
4.581+05 
1.201+05 
8.161+05

31 
32 
33 
34

Ba-140 
La-140 
Ce-141 
Ce-144

ISSUE 3



BM-I and 2 0DCH

Table 2.3-3 

R VALUES FOR BIAVIR VALLEY SITE 

(mrem/yr per uCi/cu meter)

Pathway = Inhalation 
Age Group = Teen

Inclide

1 
2 
3 
4 
5

H-3 
P-32 
Cr-51 
Hn-54 
Fe-59

6 Co-57 
0 7 Co-58 

8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Nb-95 

16 Nb-97 
17 Mo-99 
18 Tc-99n 
19 Ru-103 
20 h-106 

21 Ag-110m 
22 Sb-124 
23 Sb-125 
24 Te-127m 
25 Te-129m 

26 1-131 
271-133 
28 Cs-134 
29 Cs-136 
30 Cs-137

31 
32 
33 
34

Ba-140 
La-140 
Ce-141 
Ce-144

Bone Liver T. Body Thyroid Kidney

0.001+00 
1.891+06 
0.001+00 
0.001+00 
1.591+04 

0.001+00 
0.001+00 
0.001+00 
3.861+04 
0.001+00 

4.341+05 
1.081+08 
6.611+05 
1.469+05 
1.861+04 

3.141-01 
0.001+00 
1.381-03 
2.101+03 
9.841+04 

1.381+04 
4.301+04 
7.381+04 
1.801+04 
1.391+04 

3.541+04 
1.221+04 
5.021+05 
5.151+04 
6.701+05 

5.471+04 
4.791+02 
2.841+04 
4.891+06

1.271+03 
1.101+05 
0.001+00 
5.111+04 
3.701+04 

9.441+02 
2.071+03 
1.511+04 
1.341+05 
1.901+05 

0.001+00 
0.001+00 
0.001+00 
4.581+04 
1.031+04 

7.781-02 
1.691+02 
3.861-03 
0.001+00 
0.001+00 

1.311÷04 
7.941+02 
8.081+02 
8.161+03 
6.581+03 

4.911+04 
2.051+04 
1.13E+06 
1.941+05 
8.481+05 

6.709+01 
2.361+02 
1.901+04 
2.021+06

1.271+03 
7.161+04 
1.351+02 
8.401+03 
1.431+04 

9.201+02 
2.781+03 
1.981+04 
6.241+04 
8.401+04 

1.251+04 
6.681+06 
1.771+04 
3.151+04 
5.661+03 

2.841-02 
3.221+01 
4.991-02 
8.961+02 
1.249+04 

7.991÷03 
1.681+04 
1.721+04 
2.181+03 
2.251+03 

2.641+04 
6.221+03 
5.491+05 
1.371+05 
3.111+05 

3.521+03 
6.261+01 
2.171+03 
2.621+05

1.271+03 
0.00M0N 
7.501+01 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.OOE+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

9.761+01 
7.041+01 
4.381+03 
4.581+03 

1.461+07 
2.921+06 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

1.271+03 
0.001+00 
3.071+01 
1.271+04 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
8.641+04 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
6.74E+04 
1.001+04 

9.121-02 
4.111+02 
5.761-02 
7.431+03 
1.901+05 

2.501+04 
0.001+00 
0.001+00 
6.541+04 
5.191+04 

8.401+04 
3.591+04 
3.751+05 
1.101+05 
3.041+05 

2.281+01 
0.001+00 
8.881+03 
1.211+06

Lung GI-LLI

1.27E+03 
0.001+00 
2.101+04 
1.981+06 
1.531+06 

5.861+05 
1. 34E+06 
8.72f+06 
1.241+06 
0.001+00 

2.421+06 
1.651+07 
2.94E+06 
2.699+06 
7.511+05 

3.938+03 
1.541+05 
1.151+03 
7.831+05 
1.611+07 

6.751+06 
3.341+06 
2.741+06 
1.661+06 
1.981+06 

O.OO+00 
0.001+00 
1.461+05 
1.781+04 
1.211+05 

2.031+06 
2.141+05 
6.141*05 
1.341+07

1.271+03 
9.258104 
3.001+03 
6.681+04 
1.781+05 

3.141+04 
9.521+04 
2.59E+05 
4.661+04 
1.771+04 

3.711+05 
7.651+05 
4.091+05 
1.491+05 
9.681+04 

2.171+03 
2.691+05 
6.13E+03 
1.091+05 
9.601+05 

2.731+05 
3.981+05 
9.921+04 
1.591+05 
4.051+05 

6.491+03 
1.031+04 
9.761+03 
1.091+04 
8.481+03 

2.291+05 
4.871+05 
1.261+05 
8.641+05

Calculated per ODCM equation 2.3-22

2-81
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BV-1 and 2 ODC1

Table 2.3-4 

R VALUES FOR BEAVR VALL SITI 

(sreB/yr per uCi/cu meter)

Pathway = Inhalation 
Age Group = Child

luclide 

1 H-3 
2 P-32 
3 Cr-51 
4 Kn-54 
5 Fe-59 

6 Co-57 
-0- 7 Co-58 

8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Nb-95 

16 Nb-97 
17 No-99 
18 Tc-992 
19 RU-103 
20 Ru-106 

21 Ag-ll0m 
22 Sb-124 
23 Sb-125 
24 Te-127a 
25 Te-129z 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

Bone Liver T. Body Thyroid

0.001+00 
2.601+06 
0.001+00 
0.001+00 
2.071+04 

0.001+00 
0.001+00 
0.001+00 
4.251+04 
0.001+00 

5.991+05 
1.011+08 
9.141+05 
1.901+05 
2.351+04 

4.291-01 
0.001+00 
1.781-03 
2.791+03 
1.361+05 

1.691+04 
5.741+04 
9.841+04 
2.491+04 
1.921+04 

4.811+04 
1.661+04 
6.511+05 
6.511+04 
9.071+05 

7.401+04 
6.441+02 
3.921+04 
6.771+06

1.121+03 
1.141+05 
0.001+00 
4.291+04 
3.341+04 

9.031+02 
1.771+03 
1.311+04 
1.131+05 
1.981+05 

0.001+00 
0.001+00 
0.001+00 
4.181+04 
9.181+03 

7.701-02 
1.721+02 
3.481-03 
0.001+00 
0.001+00 

1.141+04 
7.401+02 
7.591+02 
8.551+03 
6.851+03 

4.811+04 
2.031+04 
1.011+06 
1.711+05 
8.251+05 

6.481+01 
2.251+02 
1.951+04 
2.121+06

1.121+03 
9.881+04 
1. 541+02 
9.511+03 
1.671+04 

1.071+03 
3.161+03 
2.261+04 
7.031+04 
1.141+05 

1.721+04 
6.441+06 
2.441+04 
3.701+04 
6.551+03 

3.601-02 
4.261+01 
5.771-02 
1.071+03 
1. 691+04 

9.141+03 
2.001+04 
2.071+04 
3.021+03 
3.041+03 

2.739+04 
7.701+03 
2.251+05 
1.161+05 
1.281+05 

4.331+03 
7.551+01 
2.901+03 
3.611+05

1.121+03 
0.001+00 
8.551+01 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
1.261+02 
9.101+01 
6.071+03 
6.331+03 

1.621+07 
3.851+06 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

Kidney 

1.121+03 
0.001+00 
2.431+01 
1.001+04 
0.001+00 

0.001+00.  
0.001+00 
0.001+00 
7.141+04 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
5.961+04 
8.621+03 

8.559-02 
3.921+02 
5.071-02 
7.031+03 
1.841+05 

2.121+04 
0.001+00 
0.001+00 
6.361+04 
5.031+04 

7.881+04 
3.381+04 
3.301+05 
9.551+04 
2.821+05 

2.111+01 
0.001+00 
8.551+03 
1.171+06

Lung GI-LLI

1.121+03 
0.001+00 
1.701+04 
1.581+06 
1.271+06 

5.071+05 
1.111+06 
7.07f+06 
9.951+05 
0.001+00 

2.16E+06 
1.481+07 
2.631+06 
2.23E+06 
6.141+05 

3.421+03 
1.351+05 
9.511+02 
6.621+05 
1.431+07 

5.481+06 
3.241+06 
2.321+06 
1.481+06 
1.761+06 

0.001+00 
0.001+00 
1.211+05 
1.451+04 
1.041+05 

1.741+06 
1.831+05 
5.441+05 
1.201+07

1.121+03 
4.221+04 
1.081+03 
2.291+04 
7.071+04 

1.321+04 
3.441+04 
9.621+04 
1.631+04 
7.991+03 

1.671+05 
3.431+05 
1.841+05 
6.111+04 
3.701+04 

2.78E+04 
1.271+05 
4.811+03 
4.481+04 
4.291+05 

1.001+05 
1.641+05 
4.031+04 
7.141+04 
1.821+05 

2.841+03 
5.481+03 
3.851+03 
4.181+03 
3.621+03 

1.021+05 
2.261+05 
5.661+04 
3.891+05

Calculated per ODC1 equation 2.3-22

2-82
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N-1 and 2 ODCH

Table 2.3-5 

R VALUES FOR BUV VALLEY SITE 

(nrem/yr per uCi/cu meter)

Pathway = Inhalation 
Age Group = Infant

Ruclide 

1 H-3 
2 P-32 
3 Cr-51 
4 Man-54 
5 Fe-59 

6 Co-57 
S7 Co-58 

8 Co-60 
9 Zn-65 

10 Rb-86 

II Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Xb-95 

16 lIb-97 
17 No-99 
18 Tc-995 
19 h-103 
20 h-106 

21 Ag-110-, 
22 Sb-124 
23 Sb-125 
24 Te-127m 
25 Te-129m 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137

31 
32 
33 
34

Ba-140 
La-140 
Ce-141 
Ce-144

Bone Liver T. Body Thyroid Kidney

0.001+00 
2.031+06 
0.001400 
0.001+00 
1.361+04 

0.001+00 
0.001+00 
O.OO0+O0 
1.931+04 
0.001+00 

3.981+05 
4.091+07 
5.881+05 
1.151+05 
1.571+04 

3.421-01 
0.001+00 
1.401-03 
2.021+03 
8.681+04 

9.981+03 
3.791+04 
5.171+04 
1.671+04 
1.411+04 

3.791+04 
1.321+04 
3.961+05 
4.831+04 
5.491+05 

5.601+04 
5.051+02 
2.771+04 
3.191+06

6.471+02 
1.121+05 
0.001+00 
2.531+04 
2.351+04 

6.511+02 
1. 221+03 
8.021+03 
6.261+04 
1.901+05 

0.001+00 
0.001+00 
0.001+00 
2.791+04 
6.431+03 

7.291-02 
1.651+02 
2.881-03 
0.001+00 
0.001+00 

7.221+03 
5.561+02 
4.771+02 
6.901+03 
6.091+03 

4.44E+04 
1.921+04 
7.031+05 
1.351+05 
6.121+05 

5.601+01 
2.001+02 
1.671+04 
1.211+06

6.471+02 
7.741+04 
8.951+01 
4.981+03 
9.481+03 

6.411+02 
1.821+03 
1.181+04 
3.111+04 
8.821+04 

1.141+04 
2.591+06 
1.571+04 
2.031+04 
3.781+03 

2.631-02 
3.231+01 
3.721-02 
6.791+02 
1.091+04 

5.001+03 
1.201+04 
1.09E+04 
2.071+03 
2.231+03 

1.961+04 
5.601+03 
7.451+04 
5.291+04 
4.551+04 

2.901+03 
5.151+01 
1.991+03 
1.761+05

6.471+02 
0.001+00 
5.751+01 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
1.011+02 
6.231+01 
4.871+03 
4.211+03 

1.481+07 
3.561+06 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

6.471+02 
0.001+00 
1.321+01 
4.981+03 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
3.251+04 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
3.111+04 
4.721+03 

5.701-02 
2.651+02 
3.111-02 
4.241+03 
1.071+05 

1.091+04 
0.001+00 
0.001+00 
3.751+04 
3.181+04 

5.181+04 
2.241+04 
1.901+05 
5.641+04 
1.721+05 

1.341+01 
0.001+00 
5.251+03 
5.381+05

Lung GI-LLI

6.47E+02 
0.001+00 
1.281+04 
1.001+06 
1.011+06 

3.791+05 
7.771+05 
4.511[+06 
6.471+05 
0.OOE+00 

2.031+06 
1.121+07 
2.451+06 
1.75E+06 
4.791+05 

3.321+03 
1.351+05 
8.111+02 
5.521+05 
1.161+07 

3.671+06 
2.651+06 
1.641+06 
1.311+06 
1.681+06 

0.001+00 
0.001+00 
7.971+04 
1.181+04 
7.13H+04 

1.601+06 
1.681+05 
5.171+05 
9.841+06

6.471+02 
1.61E+04 
3.57E+02 
7.061+03 
2.481+04 

4.861+03 
1.111+04 
3.19F+04 
5.141+04 
3.041+03 

6.401+04 
1. 31E+05 
7.03E+04 
2.171+04 
1.271+04 

2.691+04 
4.871+04 
2.031+03 
1.611+04 
1.641+05 

3.301+04 
5.911+04 
1. 47E+04 
2.731+04 
6.901+04 

1.06E+03 
2.161+03 
1.331+03 
1.431+03 
1.331+03 

3.841+04 
8.481+04 
2.161+04 
1.481+05

'Calculated per 0DCH equation 2.3-22

2-83
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BY-i and 2 ODCH

Table 2.3-6 

R VALUES FOR BRVEIR VALLEY SITE 

(sq seter-rem/yr per uCi/sec)

Pathway = Ground

Nuclide 

1 H-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59 

6 Co-57 
.,,. 7 Co-58 

8 Co-60 
9 Zn-65 

10 Rb-86

11 
12 
13 
14 
15

Sr-89 
Sr-90 
Y-91 
Zr-95 
lMb-95

16 Rb-97 
17 No-99 
18 Tc-99% 
19 Ru-103 
20 Ru-106 

21 Ag-110i 
22 Sb-124 
23 Sb-125 
24 Te-127n 
25 Te-129a

26 
27 
28 
29 
30

1-131 
1-133 
Cs-134 
Cs-136 
Cs-137

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

Bone Liver T. Body Thyroid Kidney

0.001+00 
0.001+00 
4.661+06 
1.39E+09 
2.731+08 

0.OOE+00 
3.791+08 
2.151+10 
7.471+08 
8.991+06 

2.161+04 
0.001+00 
1.071+06 
2.451+08 
1.371+08 

0.001+00 
4.001+06 
1.841+05 
1.081+08 
4.221+08 

3.441+09 
0.001+00 
0.001+00 
9.171+04 
1.981+07 

1.721+07 
2.451+06 
6.861+09 
1.511+08 
1.031+10 

2.051+07 
1.921+07 
1.371+07 
6.961+07

0.001+00 
0.001+00 
4.661+06 
1.391+09 
2.731+08 

0.001+00 
3.791+08 
2.151+10 
7.471+08 
8.991+06 

2.161+04 
0.001+00 
1.071+06 
2.451+08 
1.371+08 

0.001+00 
4.001+06 
1.841+05 
1.081+08 
4.221+08 

3.441+09 
0.001+00 
0.001+00 
9.171+04 
1.981+07 

1.721+07 
2.451+06 
6.861+09 
1.511+08 
1.031+10 

2.051+07 
1.921+07 
1.371+07 
6.961+07

0.001+00 
0.001+00 
4.661+06 
1.391+09 
2.731+08 

0.001]+00 

3.791+08 
2.151+10 
7.471+08 
8.991+06 

2.161+04 
0.001+00 
1.071+06 
2.451+08 
1.371+08 

0.001+00 
4.001+06 
1.841+05 
1.081+08 
4.221+08 

3.441+09 
0.001+00 
0.001+00 
9.171+04 
1.981+07 

1.721+07 
2.451+06 
6.861+09 
1.511+08 
1.031+10 

2.051+07 
1.921+07 
1.371+07 
6.961+07

0.001+00 
0.001+00 
4.661+06 
1.391+09 
2.731+08 

0.001+00 
3.791+08 
2.151+10 
7.471+08 
8.991+06 

2.161+04 
0.001+00 
1.071+06 
2.451+08 
1.371+08 

0.001+00 
4.001+06 
1.841+05 
1.081+08 
4.221+08 

3.441+09 
0.001+00 
0.001+00 
9.171+04 
1.981+07 

1.721+07 
2.451+06 
6.861+09 
1.511+08 
1.031+10 

2.051+07 
1.921+07 
1.371+07 
6.961+07

0.001+00 
0.001+00 
4.661+06 
1.391+09 
2.731+08 

0.001+00 
3.791+08 
2.151+10 
7.471+08 
8.991+06 

2.161+04 
0.001+00 
1.071+06 
2.451+08 
1.371+08 

0.001+00 
4.001+06 
1.841+05 
1.081+08 
4.221+08 

3.441+09 
0.001+00 
0.001+00 
9.171+04 
1.981+07 

1.721+07 
2.451+06 
6.861+09 
1*511+08 
1.031+10 

2.051+07 
1.921+07 
1.371+07 
6.961+07

Lung GI-LLI

0.001+00 
0.001+00 
4.661+06 
1.391+09 
2.73E+08 

0.001+00 
3.791+08 
2.15F+10 
7.471+08 
8.999+06 

2.161+04 
0.001+00 
1.071+06 
2.451+08 
1.371+08 

0.001+00 
4.001+06 
1.841+05 
1.081+08 
4.221+08 

3.441+09 
0.001+00 
0.001+00 
9.171+04 
1.981+07 

1.721+07 
2.451+06 
6.861+09 
1.511+08 
1.031+10 

2.051+07 
1.921+07 
1.371+07 
6.961+07

0.001+00 
0.00+00 
4.661+06 
1.391+09 
2.731+08 

0.001+00 
3.79K+08 
2.15K+10 
7.471+08 
8.991+06 

2.161+04 
0.001+00 
1.071+06 
2.451+08 
1.371+08 

0.001+00 
4.001+06 
1.841+05 
1.081+08 
4.221+08 

3.441+09 
0.001+00 
0.001+00 
9.171+04 
1.981+07 

1.721+07 
2.451+06 
6.861+09 
1.511+08 
1.031+10 

2.051+07 
1.921+07 
1.371+07 
6.961+07

Calculated per ODCH equation 2.3-23
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Pathway = Vegetation 
Age Group = Adult

Nuclide 

1 H-3 
2 P-32 
3 Cr-51 
4 Mn-54 
5 Fe-59 

6 Co-57 
7 Co-58 
8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Hb-95

16 
17 
18 
19 
20

ffb-97 
Mo-99 
Tc-99u 
Ru-103 
Ru-106

21 Ag-lOrn 
22 Sb-124 
23 Sb-125 
24 Te-127m 
25 Te-129m 

26 1-131 
27 1-133 
28 Ce-134 
29 Cs-136 
30 CS-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

Bone Liver T. Body Thyroid

0.001+00 
1.401+09 
0.001+00 
0. OOE+00 
1.261+08 

0.001+00 
0.001+00 
0.001+00 
3.171+08 
0. OOE+00 

9.971+09 
6.051+11 
5.111+06 
1.171+06 
1.421+05 

2.161-06 
0.001+00 
3.101+00 
4.771+06 
1.939+08 

1.05E+07 
1.040+08 
1.371+08 
3.491+08 
2.511+08 

8.081+07 
2.091+06 
4.671+09 
4.271+07 
6.361+09 

1.291+08 
1.981+03 
1.971+05 
3.299+07

2.261+03 
8.741+07 
0.OOE+00 
3.131+08 
2.961+08 

1.171+07 
3.071+07 
1.671+08 
1.011+09 
2.191+08 

0.001+00 
0.001+00 
0.001+00 
3.771+05 
7.921+04 

5.461-07 
6.151+06 
8.77E+00 
0.00 +00 
0.001+00 

9.751+06 
1.961+06 
1.531+06 
1.251+08 
9.381÷07 

1.161+08 
3.631+06 
1.111+10 
1.691+08 
8.701+09 

1.611+05 
9.971+02 
1.331+05 
1.381+07

2.261+03 
5.431+07 
4.641+04 
5.971+07 
1.141+08 

1.951+07 
6.89K+07 
3.691+08 
4.56F+08 
1.021+08 

2.861+08 
1.481+11 
1. 371•+05 
2.551+05 
4.26E+04 

1.991-07 
1.171+06 
1.121+02 
2.06E+06 
2.441+07 

5.791+06 
4.111+07 
3.251+07 
4.261+07 
3.981+07 

6.621+07 
1.111+06 
9.081+09 
1.211+08 
5.701+09 

8.42E+06 
2.631+02 
1.511+04 
1.771+06

2.261+03 
0.001+00 
2.78K+04 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.00+00 

0.001+00 
O.OOE+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.00R+00 
2.511+05 
1.391+05 
8.921+07 
8.641+07 

3.791+10 
5.331+08 
0.00+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
O.OOE+00 
0.001+00

Kidney Lung GI-LLI

2.261+03 
0.001+00 
1.021+04 
9.311+07 
0.001+00 

0. 001+00 
0.009+00 
6.751+08 
0.001+00 

0.001+00 
0 .001+00 
0 .00F400 
5.91E+05 
7.83E+04 

6.371-07 
1.391+07 
1.331+02 
1.821+07 
3.721+08 

1.929+07 
0.001+00 
0.001+00 
1.42E+09 
1.051+09 

1.981+08 
6.331+06 
3.591+09 
9.381+07 
2.951+09 

5.491+04 
0.001+00 
6.191+04 
8.161+06

2.26F+03 
0.001+00 
6.161+04 
0. 001+00 
8.281+07 

0.001+00 
0.001+00 
0.00R+00 
0.001+00 
0. 001+00 

0.00F+00 
0.009+00 
0.001+00 
0. 001+00 
0. 001+00 

0 .001+00 
0 .001+00 
4. 301+00 
0.001+00 
0.001+00 

0.001+00 
8 .071+07 
1.051+08 
0.001+00 
0. 001+00 

0.001+00 
0.001+00 
1. 191+09 
1.291+07 
9.811+08 

9.241+04 
0.001+00 
0.001+00 
0.001+00

2.261+03 
1.58H+08 
1.171+07 
9.59R+08 
9.881+08 

2.971+08 
6.231+08 
3.141+09 
6.36E+08 
4.331+07 

1.601+09 
1.751+10 
2.811+09 
1.191+09 
4.811+08 

2.02F-03 
1.431+07 
5.19E+03 
5.571+08 
1.251+10 

3.981+09 
2.941+09 
1.501+09 
1.171+09 
1.271+09 

3.05K+07 
3.261+06 
1.941+08 
1.911+07 
1.681+08 

2.65E+08 
7.32E+07 
5.101+08 
1.111+10

All nuclides (except H-3) calculated per ODCH equation 2.3-26 
H-3 calculated per ODCH equation 2.3-29
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BV-1 and 2 ODUN 

Table 2.3-7 

R VALUES FOR BAVE VALLEY. SITE 

(sq meter-sren/yr per uCi/sec)



BV-1 and 2 ODC0 

Table 2.3-8 

R VALUES FOR BEAVER VALLEY SITE 

(sq meter-mrem/yr per uCi/sec)

Pathway = Vegetation 
Age Group z Teen

Nuclide 

1 H-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59

6 Co-57 
S7 Co-58 

8 £o-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Nb-95 

16 fb-97 
17 Ho-99 
18 Tc-99m 
19 Ru-103 
20 Ru-106 

21 Ag-llOm 
22 Sb-124 
23 Sb-125 
24 Te-127m 
25 Te-129m 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

0.001+00 
1.61E+09 
0.001+00 
0.OOE+O0 
1.791+08 

0.00100 
0.001+00 
0.001+00 
4.241+08 
0.001+00 

1.511+10 
7.511+11 
7.84E+06 
1.72E+06 
1.929+05 

2.001-06 
0.001+00 
2.741+00 
6.821+06 
2.381+08 

1.521+07 
1.541+08 
2.141+08 
5.52E+08 
3.62R+08 

7.691+07 
1.941+06 
7.101+09 
4.381+07 
1.011+10 

1.381+08 
1.811+03 
2.831+05 
5.271+07

2.591+03 
9.981+07 
0.001+00 
4.541+08 
4.191+08 

1.791+07 
4.361+07 
2.491+08 
1.471+09 
2.74E+08 

0.001+00 
0.001+00 
0.001+00 
5.431+05 
1.079+05 

4.971-07 
5.65E+06 
7.641+00 
0.001+00 
0.00+00 

1.431+07 
2.841+06 
2.341+06 
1.961408 
1.341+08 

1.081+08 
3.291+06 
1.671+10 
1.721+08 
1.351+10 

1.691+05 
8.881+02 
1.891+05 
2.181+07

2.591+03 
6.241+07 
6.171+04 
9.011+07 
1.621+08 

3.001+07 
1.001+08 
5.601+08 
6.871+08 
1.29E+08 

4.341+08 
1.85E+11 
2.101+05 
3.749+05 
5.871+04 

1.811-07 
1.081+06 
9.901+01 
2.921+06 
3.901+07 

8.721+06 
6.021+07 
5.011+07 
6.56F+07 
5.73E+07 

5.789+07 
1.001+06 
7.751+09 
1.161+08 
4.691+09 

8.901+06 
2.361+02 
2.171+04 
2.83E+06

2.591+03 
0.001+00 
3.431+04 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
3.501+05 
2.051+05 
1.311+08 
1.171+08 

3.141+10 
4.591+08 
0.001+00 
0. 001+00o 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

2.591+03 
0.001+00 
1.351+04 
.1.361+08 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
9.421+08 
0.001+00 

0.001+00 
0.001+00 
0. 001+00 
7.981+05 
1.03E+05 

5.811-07 
1.291+07 
1.141+02 
2.411+07 
5.971+08 

2.741+07 
0.001+00 
0.001+00 
2.241+09 
1.511+09 

1.851+08 
5.771+06 
5.311+09 
9.371+07 
4.591+09 

5.741+04 
0.001+00 
8.901+04 1.301+07

2.591+03 
0.001+00 
8.811+04 
0.001+00 
1.321+08 

0.001+00 
0.00E00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.00F+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
4.241+00 
0.001+00 
0.001+00 

0.001+00 
1.351+08 
1.881+08 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
2.031+09 
1.481+07 
1.781+09 

1.141+05 
0.001+00 
0.001+00 
0.004+00

Ail nuclides (except H-3) calculated per ODCH equation 2.3-26 
H-3 calculated per ODCH equation 2.3-29
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2.591+03 
1.351+08 
1.041+07 
9.321+08 
9.901+08 

3.331+08 
6.011+08 
3.24F+09 
6.23E+08 
4.051+07 

1.80E+09 
2.111+10 
3.211+09 
1.25F+09 
4.56E+08 

1. 191-02 
1.01+07 
5.02E+03 
5.701+08 
1.481+10 

4.031+09 
3.111+09 
1.671+09 
1.371+09 
1.361+09 

2.13E+07 
2.49E+06 
2.08E+08 
1.391+07 
1.921+08 

2.131+08 
5.101+07 
5.411+08 
1.331+10

ISSUE 3



BV-1 and 2 ODCH

Table 2.3-9 

R VALUES FOR BEAVER VALLIY SITE 

(sq meter-srem/yr per uCi/sec)

Pathuay = Vegetation 
Age Group = Child

Nuclide 

1 9-3 
2 P-32 
3 Cr-51 
4 Nn-54 
5 Fe-59 

6 Co-57 
, 7 Co-58 

a Co-S0 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Ib-95 

16 Hb-97 
17 lo-99 
18 Tc-99u 
19 RU-103 
20 Ru-106 

21 Ag-llOm 
22 Sb-124 
23 Sb-125 
24 Te-127i 
25 Te-129m 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

Bone Liver T. Body Thyroid Kidney

0.001+00 
3.371+09 
0.001+00 
0.001+00 
3.981+08 

0.001+00 
0. 001+00 
0.001+00 
8.131+08 
0.001+00 

3.601+10 
1.241+12 
1.861+07 
3.861+06 
4.111+05 

3.651-06 
0.001+00 
4.711+00 
1.531+07 
7.451+08 

3.211+07 
3.52E+08 
4.991+08 
1.321+09 
8.411+08 

1.43E+08 
3.531+06 
1.601+10 
8. 24E+07 
2.391+10 

2.771+08 
3.251+03 
6.561+05 
1.271+08

4.011+03 
1.581+08 
0.001+00 
6.651+08 
6.431+08 

2.991+07 
6.441+07 
3.781+08 
2.171+09 
4.521+08 

0.001+00 
0.001+00 
0.001+00 
8.481+05 
1.601+05 

6.591-07 
7.711+06 
9.241+00 
0.001+00 
0.001+00 

2.171+07 
4.571+06 
3.851+06 
3.561+08 
2.351+08 

1.441+08 
4.371+06 
2.631+10 
2.271+08 
2.291+10 

2.421+07 
1.131+03 
3.271+05 
3.981+07

4.011+03 
1.301+08 
1.171+05 
1.771+08 
3.201+08 

6.041+07 
1.971+08 
1.121+09 
1.351+09 
2.781+08 

1.031+09 
3.151+11 
4.99E+05 
7.55E+05 
1.141+05 

3.081-07 
1.911+06 
1.531+02 
5.901+06 
9.301+07 

1.731+07 
1.231+08 
1.051+08 
1.571+08 
1.311+08 

8.171+07 
1.651+06 
5.551+09 
1.471+08 
3.381+09 

1.621+07 
3.831+02 
4.861+05 
6.781+06

4.011+03 
0.001+00 
6.501+04 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
7.771+05 
4.631+05 
3.161+08 
2.71W+08 

4.761+10 
8.121+08 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

4.011+03 
0.001+00 
1.781+04 
1.861+08 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
1.361+09 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
1.211+06 
1.501+05 

7.311-07 
1.651+07 
1.341+02 
3.861+07 
1.011+09 

4.041+07 
0.001+00 
0.001+00 
3.771+09 
2.471+09 

2.361+08 
7.281+06 
8.151+09 
1.211+08 
7.461+09 

7.891+04 
0.001+00 
1.431+05 
2.211407

Lung GI-LLI

4.01H+03 
0.001+00 
1.191+05 
0.001+00 
1.871+08 

0.001+00 
0.001+00 
0. OO-0 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
4.691+00 
0.OO+00 
0.001+00 

0.001+00 
1.951+08 
2.781+08 
0.001+00 
0.001+00 

0.00E+00 
0.001+00 
2.931+09 
1.801+07 
2.681+09 

1.451+05 
0.001+00 
0.001+00 
0.001+00

4.011+03 
9.321+07 
6.211+06 
5.581+08 
6.701+08 

2.451+08 
3.761+08 
2.101+09 
3.801+08 
2.911+07 

1.391+09 
1.671+10 
2.48E+09 
8.851+08 
2.961+08 

2.03E-01 
6.381+06 
5.261+03 
3.971+08 
1. 16E+10 

2.581+09 
2.201+09 
1.191+09 
1.071+09 
1.031+09 

1.281+07 
1.761+06 
1.421+08 
7.961+06 
1.431+08 

1. 40R+08 
3.161+07 
4.081+08 
1.049+10

All nuclides (except H-3) calculated per ODCH equation 2.3-26 
H-3 calculated per ODCH equation 2.3-29
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BY-1 and 2 0DM

Table 2.3-10 

R VALUIS FOR BIAVIR VALL•Y SITE 

(sq ueter-Bres/yi per uCi/sec)

Pathway : Heat 
Age Group = Adult

Bone Liver T. Body

0.001+00 
3.951+09 
0.001+00 
0.001+00 
2.141+08 

0.001+00 
0.001+00 
0.001+00 
2.541+08 
0.001+00 

2.411+08 
8.41E+09 
8.941+05 
1.471+06 
1.89E+06

3.251+02 
2.461+08 
0.001+00 
6.491+06 
5.041+08 

4.011+06 
1.421+07 
5.121+07 
8.091+08 
4.111+08 

0.001+00 
0.001+00 
0.001+00 
4.711+05 
1.051+06

3.251+02 
1U531+08 
5.861+03 
1.241+06 
1.931+08 

6.661+06 
3.181+07 
1.131+08 
3.661+08 
1.921+08 

6.921+06 
2.061+09 
2.391+04 
3.191+05 
5.641+05

Thyroid 

3.251+02 
0.001+00 
3.501+03 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00

Kidney Lung GI-LLI

3.251+02 
0.001+00 
1.291+03 
1.931+06 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
5.411+08 
0.001+00 

0.001+00 
0.001+00 
0.009+00 
7.391+05 
1.041+06

3.251+02 
0.001+00 
7.781+03 
0.001+00' 

1.419+08 

0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00

3.251+02 
4.441+08 
1.471+06 
1.991+07 
1.681+09 

1.021+08 
2.871+08 
9.611+08 
5.101+08 
8.111+07 

3.871+07 
2.431+08 
4.921+08 
1.491+09 
6.371+09

16 Rb-97 ***$$St$$$*:$ttt:ttsts•$$•$$*$
17 Ho-99 
18 Tc-99 
19 Ru-103 
20 Ru-106 

21 Ag-liOn 
22 Sb-124 
23 Sb-125 
24 Te-127z 
25 Te-129m 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

0.001+00 
3.831-21 
8.571+07 
1.971+09 

4.771+06 
0.001+00 
0.001+00 
8.381+08 
9.331+08 

9.131+06 
3.121-01 
4.531+08 
1.021+07 
5.901+08 

2.441+07 
3.161-02 
1.161+04 
1.031+06

8.511+04 
1.081-20 
0.001+00 
0.001+00 

4.411:06 
0.001+00 
0.001+00 
3.001+08 
3.481+08 

1.311+07 
5.421-01 
1.081+09 
4.041+07 
8.061+08 

3.061+04 
1.591-02 
7.831+03 
4.321+05

1.621+04 
1.381-19 
3.691+07 
2.491+08 

2.621+06 
0.001+00 
0.001+00 
1.021+08 
1.481+08 

7.481+06 
1.651-01 
8.811+08 
2.911+07 
5.281+08 

1.601+06 
4.211-03 
8.881+02 
5.551+04

0.001+00 :s ,:*s 
0.001+00 1.931+05 
0.001+00 1.641-19 
0.001+00 3.271+08 
0.001+00 3.801+09

0.001+00 
0.001+00 
0.001+00 
2.141+08 
3.211+08 

4.281+09 
7.961+01 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

8.671+06 
0.001+00 
0.001+00 
3.401+09 
3.891+09 

2.241+07 
9.461-01 
3.491+08 
2.2511+07 
2.741+08 

1.041+04 
0.001+00 
3.641+03 
2.561+05

0.001+00 ~*s*~.  
0.001+00 1.971+05 
5.301-21 6.401-18 
0.001+00 1.001+10 
0.001+00 1.271+11

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
1.161+08 
3.081+06 
9.101+07 

1.751+04 
0.001:00 
0.001+00 
0.001+00

1.801+09 
0.001+00 
0.001+00 
2.811+09 
4.701+09 

3.451+06 
4.871-01 
1.891+07 
4.591+06 
1.561+07 

5.021+07 
1.171+03 
2.991+07 
3.501+08

All nuclides (except 9-3) calculated per ODCH equation 2.3-25 
H-3 calculated per ODCH equation 2.3-30

2-88

Ruclide 

1 R-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59 

6 Co-57 
7 Co-58 
8 Co-60 
9 Zn-65 

10 Eb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Nb-95

ISSUE3



BM-i and 2 ODCM

Table 2.3-11 

R VALUES FOR BAVER VALLEY SITE 

(sq meter-arem/yr per uCi/sec)

Pathway = Beat 
Age Group = Teen

Nuclide 

1H-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59 

6 Co-57 
S7 Co-58 

8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91, 
14 Zr-95 
15 Hb-95

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

0.001+00 
3.341+09 
0.001+00 
0.001+00 
1.711+08 

0.00F+00 
0.001+00 
0.OOE+O0 
1.791+08 
0.00+00 

2.031+08 
5.44E+09 
7.531+05 
1.181+06 
1.471+06

1.941+02 
2.071+08 
0.001+00 
4.951+06 
4.001+08 

3.221+06 
1.091+07 
3.971+07 
6.211+08 
3.431+08 

0.001+00 
0.001+00 
O.OOE+00 
3.711+05 
8.171+05

1.941+02 
1.291+08 
4.69E+03 
9.811+05 
1.541+08 

5.401+06 
2.521+07 
8.951+07 
2.90E+08 
1.61E+08 

5.831+06 
1.341+09 
2.021+04 
2.551+05 
4.501+05

1.941+02 
0.001+00 
2.601+03 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00

1.941+02 
0.001+00 
1.031+03 
1.481+06 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
3.971+08 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
5.451+05 
7.921+05

1.941+02 
0.001+00 
6.691+03 
0.001+00 
1.261+08 

0.001+00 
0.001+00 
O.OOr+O0 
0.001+00 
0.001400 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
O.OOE+00

1.941+02 
2.801+08 
7.881+05 
1.011+07 
9.451+08 

6.011+07 
1.519+08 
5.17E+08 
2.631+08 
5.08E+07 

2.421+07 
1.531+08 
3.09H+08 
8.561+08 
3.491+09

0.001+00 7.031+04 1.341+04 
3.04E-21 8.481-21 1.101-19 
6.981+07 0.001+00 2.981+07 
1.281+09 0.001+00 2.091+08

3.611+06 
0.001+00 
0.001+00 
7.071+08 
7.821+08 

7.591+06 
2.611-01 
3.601+08 
7.981+06 
4.901+08 

2.021+07 
2.601-02 
9.721+03 
8.721+05

3.421+06 
0.001+00 
0.001+00 
2.511+08 
2.901+08 

1.061+07 
4.421-01 
8.481+08 
3.141+07 
6.511+08 

2.471+04 
1.281-02 
6.499+03 
3.611+05

2.081+06 
0.001+00 
0.001+00 
8.411+07 
1.241+08 

5.71E+06 
1.351-01 
3.931+08 
2.111+07 
2.271+08 

1.301+06 
3.401-03 
7.461+02 
4.681+04

0.001+00 ****u**
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
1.681+08 
2.521+08 

3.101+09 
6.171+01 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

1.611+05 
1.261-19 
2.461+08 
3.191+09 

6.521+06 
0.001+00 
0.001+00 
2.871+09 
3.271+09 

1.831+07 
7.751-01 
2.691+08 
1.711+07 
2.221+08 

8.381+03 
0.001+00 
3.061+03 
2.151+05

0.001+00 *******t 
0.001+00 1.261+05 
4.711-21 5.571-18 
0.001+00 5.831+09 
0.001+00 7.949+10

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
1.031+08 
2.691+06 
8.611+07 

1.661+04 
0.001+00 
0.001+00 
0.001+00

9.601+08 
0.001+00 
0.001+00 
1.761+09 
2.931+09 

2.101+06 
3.341-01 
1.051+07 
2.531+06 
9.271+06 

3.11E+07 
7.331+02 
1.861+07 
2.191+08

All nuclides (except B-3) calculated per ODCH equation 2.3-25 
H-3 calculated per ODCM equation 2.3-30
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16 Nb-97 
17 1o-99 
18 Tc-99n 
19 Ru-103 
20 Ru-106

21 
22 
23 
24 
25 

26 
27 

.28 
29 
30 

31 
32 
33 
34

Ag-llOm 
Sb-124 
Sb-125 
Te-127m 
Te-129m 

1-131 
1-133 
Cs-134 
Cs-136 
Cs-137 

Ba-140 
La-140 
Ce-141 
Ce-144

ISSUE 3



Uy-1 and 2 0DCH

Table 2.3-12 

R VALUWS FOR DIR VALLEY SITE 

(sq meter-arm/yr per uCi/sec)

Pathway = Heat 
Age Group = Child

Nuclide

I H-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59 

6 Co-57 
,. 7 Co-58 

8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 fb-95

Bone Liver T. Body Thyroid

0.001+00 
6.291+09 
0.001+00 
0.001+00 
3.041+08 

0.001+00 
0.001+00 
0.001+00 
2.681+08 
0.001+00 

3.851+08 
7.031+09 
1.421+06 
2.091+06 
2.541+06

2.341+02 
2.941+08 
0.001+00 
5.661+06 
4.911+08 

4.21E+06 
1.281+07 
4.721+07 
7.15E+08 
4.871+08 

0.001+00 
0.001+00 
0.001+00 
4.591+05 
9.901+05

2.341+02 
2.431+08 
7.311+03 
1.511+06 
2.451+08 

8.521+06 
3.911+07 
1.391+08 
4.441+08 
2.991+08 

1.101+07 
1.78M+09 
3.811+04 
4.091+05 
7.071+05

2.341+02 
0.001+00 
4.061+03 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00

Kidney 

2.341+02 
0.001+00 
1.111+03 
1.591+06 
0.001+00 

0.001+00 

0.001+00 
0.001+00 
4.501+08 
0.001OO 

0.001+00 
0.001+00 
0.001+00 
6.571+05 
9.301+05

16 lb-97 *** :ts**:** ss******* **s**** 001]00 *** t stutttt

Lung GI-LLI

2.341+02 
0.001+00 
7.411+03 
0.001+00 
1.421+08 

0.001+00 
0.001+00 
0.006;00 
0.001+00 
0.-01+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00

2.341+02 
1.741+08 
3.881+05 
4.751+06 
5.121+08 

3.451+07 
7.451+07 
2.611+08 
1. 251+08 
3.131+07 

1.491+07 
9.471+07 
1.901+08 
4.791+08 
1.838+09

0.001+00 ****s**mats 
0.001+00 8.091+04 
5.311-21 5.951-18 
0.001+00 3.261+09 
0.001+00 4.851+10

17 No-99 
18 TC-992 
19 Ru-103 
20 Ru-106 

21 Ag-110 .  
22 Sb-124 
23 Sb-125 
24 Te-127m 
25 Te-129z 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

0.001+00 
5.331-21 
1.261+08 
3.121+09 

5.991+06 
0.001+00 
0.001+00 
1.331+09 
1.471+09 

1.411+07 
4.841-01 
6.351+08 
1.381+07 
9.021+08 

3.721+07 
4.761-02 
1.831+04 
1.641+06

9.79E+04 
1.051-20 
0.001+00 
0.001+00 

4.041+06 
0.001+00 
0.001+00 
3.591+08 
4.111+08 

1.421+07 
5.991-01 
1.041+09 
3.781+07 
8.631+08 

3.261+06 
1.661-02 
9.131+03 
5.151+05

2.421+04 
1.731-19 
4.851+07 
3.891+08 

3.231+06 
0.001+00 
0.001+00 
1.581+08 
2.291+08 

8.041+06 
2.271-01 
2.201+08 
2.451+07 
1.271+08 

2.171+06 
5.611-03 
1.361+04 
8.771+04

0.601+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
3.191+08 
4.756+08 

4.681+09 
1.111+02 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

2.091+05 
1.521-19 
3.181+08 
4.211+09 

7.531+06 
0.001+00 
0.001+00 
3.801+09 
4.331+09 

2.321+07 
9.981-01.  
3.231+08 
2.011+07 
2.811+08 

1.061+04 
0.001+00 
4.001+03 
2.851+05

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
1.161+08 
3.001+06 
1.011+08 

1.941+04 
0.001+00 
0.001+00 
0.001+00

4.811+08 
0.001+00 
0.001+00 
1.081+09 
1.80E+09 

1.261+06 
2.411-01 
5.621+06 
1.331+06 
5.401+06 

1.891+07 
4.631+02 
1.141+07 
1.341+08

All nuclides (except H-3) calculated per ODCX equation 2.3-25 
R-3 calculated per ODCH equation 2.3-30
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BV-1 and 2 0DCH

- -- Table 2.3-13 

B VALUES FOR BEA•R VALLEY SITE 

(sq meter-srem/yr per uCi/eec) 

Pathway = Cow Hilk 
Age Group = Adult 

Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI 

1 H-3 0.001+00 7.631+02 7.631+02 7.631+02 7.631+02 7.631+02 7.631+02 
2 P-32 1.451+10 9.011+08 5.601+08 0.001+00 0.001+00 0.001+00 1.631+09 
3 Cr-51 0.001+00 0.001+00 2.381+04 1.42E+04 5.241+03 3.151+04 5.98E+06 
4 Hn-54 0.001+00 5.951+06 1.131+06 0.001+00 1.771+06 0.00R+00 1.829+07 
5 Fe-59 2.40E+07 5.631+07 2.161+07 0.001+00 0.001+00 1.579+07 1.881+08 

6 Co-57 0.001+00 9.101+05 1.511+06 0.001+00 0.00X+00 0.001+00 2.311+07 
S7 Co-58 0.001+00 3.671+06 8.221+06 0.001+00 001 O 0.00+O0 7.431+07 

8 Co-60 0.001+00 1.121+07 2.461+07 0.001+00 0.001+00 O.001+00 2.101+08 
9 Zn-65 9.801+08 3.121+09 1.411+09 0.001+00 2.091+09 O.OO0+0 1.961+09 

10 Rb-86 0.001+00 2.191+09 1.021+09 0.001+00 0.001+00 0.001+00 4.321+08 

11 Sr-89 1.161+09 0.001+00 3.331+07 0.001+00 0.001+00 0.001+00 1.861+08 
12 Sr-90 3.161+10 0.001+00 7.761+09 0.001+00 0.001+00 0.001+00 9.14E+08 
13 Y-91 6.781+03 0.001+00 1.811+02 0.001+00 0.001+00 0.001+00 3.731+06 
14 Zr-95 7.401+02 2.371+02 1.611+02 0.001+00 3.721+02 0.001+00 7.521+05 
15 Mb-95 6.771+04 3.771+04 2.031+04 0.001+00 3.721+04 0.001+00 2.291+08 

16 Nb-97 2.811-12 7.11E-13 2.601-13 0.001+00 8.301-13 0.001+00 2.621-09 
17 No-99 0.001+00 2.111+07 4.011+06 0.001+00 4.771+07 0.001+00 4.881+07 
18 Tc-99u 2.831+00 7.99E+00 1.021+02 0.001+00 1.211+02 3.911+00 4.731+03 
19 Ru-103 8.291+02 0.001+00 3.571+02 0.001+00 3.161+03 0.001+00 9.681+04 
20 Ru-106 1.431+04 0.001+00 1.811+03 0.001+00 2.771+04 0.001+00 9.271+05 

21 Ag-llO 4.161+07 3.841+07 2.281+07 0.001+00 7.561+07 0.001+00 1.571+10 
22 Sb-124 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 
23 Sb-125 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 
24 Te-127z 3.441+07 1.231+07 4.191+06 8.791+06 1.401+08 0.001+00 1.151+08 
25 Te-129m 4.951+07 1.851+07 7.841+06 1.701+07 2.071+08 0.001+00 2.491+08 

26 1-131 2.521+08 3.601+08 2.061+08 1.181+11 6.171+08 0.001+00 9.501+07 
27 1-133 3.291+06 5.721+06 1.751+06 8.411+08 9.991+06 0.001+00 5.141+06 
28 Cs-134 3.891+09 9.271+09 7.581+09 0.001+00 3.001+09 9.961+08 1.621+08 
29 Cs-136 2.231+08 8.821+08 6.351+08 0.001+00 4.911+08 6.731+07 1.001+08 
30 Cs-137 4.991+09 6.821+09 4.471+09 0.001+00 2.321+09 7.701+08 1.321+08 

31 Ba-140 2.281+07 2.871+04 1.491+06 0.001+00 9.741+03 1.641+04 4.701+07 
32 La-140 3.841+00 1.931+00 5.111-01 0.001+00 0.001+00 0.001+00 1.421+05 
33 Ce-141 3.991+03 2.701+03 3.061+02 0.001+00 1.251+03 0.001+00 1.031+07 
34 Ce-144 2.541+05 1.061+05 1.361+04 0.001+00 6.291+04 0.001+00 8.581+07 

All nuclides (except 9-3) calculated per ODC equation 2.3-24 
H-3 calculated per ODCH equation 2.3-28 
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BV-1 and 2 0DCH 

Table 2.3-14 

R VALUES FOR AVER VALLEY SITE 

(sq ueter-uree/yr per uCi/sec)

Pathway = Cow Milk 
Age Group = Teen

Nuclide 

1 H-3 
2 P-32 
3 Cr-51 
4 Mn-54 
5 Fe-59 

6 Co-57 

S7 Co-58 
8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Nb-95 

16 Ib-9? 
17 Mo-99 
18 Tc-992 
19 Ru-103 
20 h-106 

21 Ag-liOn 
22 Sb-124 
23 Sb-125 
24 Te-127m 
25 Te-129n 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

Bone Liver T. Body Thyroid

0.001+00 
2.671+10 
0.001+00 
0.001+00 
4.181+07 

0.001+00 
0.001+00 
0.001+00 
1.511+09 
0.001+00 

2.141+09 
4.471+10 

1.251+04 
1.291+03 
1.161+05 

5.131-12 
0.001+00 
4.901+00 
1.471+03 
2.031+04 

6.871+07 
0.001*00 
0.001+00 
6.341+07 
9.061+07 

4.571+08 
6.011+06 
6.761+09 
3.801+08 
9.051+09 

4.121+07 
6.891+00 
7.321+03 
4.671+05

9.941+02 
1.661+09 
0.001+00 
9.911+06 
9.761+07 

1.601+06 
6.171+06 
1.891+07 
5.231+09 
3.991+09 

0.001+00 
0.001+00 
0.001+00 
4.081+02 
6.411+04 

1.271-12 
3.801+07 
1.371+01 
0.001+00 
0.001+00 

6.501+07 
0.001+00 
0.001f00 
2.251+07 
3.361+07 

6.39E+08 
1.021+07 
1.591+10 
1.501+09 
1.201+10 

5.051+04 
3.391+00 
4.891+03 
1.9331+05

9.941+02 
1.041+09 
4.151+04 
1.961+06 
3.771+07 

2.681+06 
1.421+07 
4.261+07 
2.441+09 
1.871+09 

6.121+07 
1.101+10 
3.351+02 
2.811+02 
3.531+04 

4.651-13 
7.251+06 
1.771+02 
6.301+02 
3.321+03 

3.951+07 
0.001+00 
0.001+00 
7.541+06 
1.431+07 

3.431+08 
3.111+06 
7.381+09 
1.011+09 
4.191+09 

2.651+06 
9.011-01 
5.621+02 
2.511+04

9.941+02 
0.001+00 
2.311+04 
0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 

1.511+07 
2.921+07 

1.871+11 
1.421+09 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

Kidney 

9.941+02 
0.001+00 
9.101+03 
2.951+06 
0.001+00 

0.001+00 
0.001+00 

.0.001+00 
3.341+09 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
6.001+02 
6.211+04 

1.491-12 
8.701+07 
2.04d+02 
5.201+03 
5.081+04 

1.241+08 
0.001+00 
0.001+00 
2.571+08 
3.791+08 

1.101+09 
1.791+07.  
5.061+09 
8. 1511+08 
4.101+09 

1.711+04 
0.001+00 
2.301+03 
1.151+05

Lung GI-LLI

9.941f02 
0.001+00 
5.931+04 
0.001+00 
3.081+07 

0.001+00 
0.00+00 
0. 00OO-0 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
7.591+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
1.931+09 
1.28 1+08 
1.591+09 

3.391+04 
0.001+00 
0.001+00 
0.001+00

9.941+02 
2.251+09 
6.971+06 
2.031+07 
2.311+08 

2.981+07 
8.511+07 
2.461+08 
2.211+09 
5.911+08 

2.551+08 
1.251+09 
5.111+06 
9.421+05 
2.741+08 

3.041-08 
6.811+07 
8.981+03 
1.231+05 

.1.261+06 

1.831+10 
0.001]+00 
0.001+00 
1.581+08 
3.401+08 

1.261+08 
7.711+06 
1.981+08 
1.201+08 
1.711+08 

6.351+07 
1.941+05 
1.401+07 
1.171+08

All nuclides (except H-3) calculated per OWN equation 2.3-24 
H-3 calculated per ODCH equation 2.3-28
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BV-1 and 2 ODCM

Table 2.3-15 

R VALUES FOR BEAVER VALLEY SITE 

(sq meter-nrea/yr per uCi/sec)

Pathway = Cow Milk 
Age Group = Child

Bone Liver T. Body Thyroid KidneyNuclide 

1 H-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59 

6 Co-57 
01N 7 Co-58 

8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Nb-95 

16 lb-97 
17 Mo-99 
18 Tc-99m 
19 Ru-103 
20 Ru-106 

21 Ag-110l 
22 Sb-124 
23 Sb-125 
24 Te-127% 
25 Te-129m 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

0.001+00 
6.591+10 
0.001+00 
0.001+00 
9.701+07 

0.001+00 
0.001+00 
0.001+00 
2.951+09 
0.001+00 

5.291+09 
7.551+10 
3.081+04 
3.001+03 
2.611+05 

1.251-11 
0.001+00 
1.121+01 
3.491+03 
6.491+04 

1.491+08 
0.001+00 
0.001+00 
1.561+08 
2.231+08 

1.111+09 
1.461+07 
1.561+10 
8.058+08 
2.181+10 

9.941+07 
1.651+01 
1.801+04 
1.151+06

1.571+03 
3.091+09 
0.001+00 
1.481+07 
1.571+08 

2.731+06 
9.431+06 
2.941+07 
7.871+09 
7.401+09 

0.001+00 
0.001+00 
0.00F+00 
6.601+02 
1.021+05 

2.251-12 
6.921+07 
2.201+01 
0.001+00 
0.001+00 

1.011+08 
0.001+00 
0.001+00 
4.211+07 
6.241+07 

1.111+09 
1.811+07 
2.561+10 
2.361+09 
2.091+10 

8.711+06 
5.771+00 
8.991+03 
3.611+05

1.579+03 
2.541+09 
8.461+04 
3.951+06 
7.821+07 

5.521+06 
2.891+07 
8.671+07 
4.891+09 
4.551+09 

1.511+08 
1.911+10 
8.241+02 
5.881+02 
7.261+04 

1.051-12 
1.711+07 
3.651+02 
1.341+03 
8.101+03 

8.051+07 
0.001+00 
0.001+00 
1.861+07 
3.471+07 

6.331+08 
6.831+06 
5.401+09 
1.531+09 
3.081+09 

5.801+06 
1.941+00 
1.341+04 
6.151+04

1.571+03 
0.001+00 
4.701+04 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
3.741+07 
7.201+07 

3.681+11 
3.361+09 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

Lung GI-LLI

1.571+03 
0.001+00 
1.281+04 
4.161+06 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
4.961+09 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
9.451+02 
9.541+04 

2.501-12 
1.481+08 
3.201+02 
8.781+03 
8.761+04 

1.871+08 
0.001+00 
0.001+00 
4.461+08 
6.561+08 

1.831+09 
3.011+07 
7.931+09 
1.261+09 
6.801+09 

2.841+04 
0.001+00 
3.941+03 
2.001+05

1.571+03 
0.001+00 
8.581+04 
0.001+00 
4.551+07 

0.001+00 
0.001+00 
O.OOr+OO 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
1.121+01 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
2.851+09 
1.871+08 
2.451+09 

5.191+04 
0.001+00 
0.001+00 
0.001+00

All nuclides (except H-3) calculated per ODCH equation 2.3-24 
H-3 calculated per ODCG equation 2.3-28 
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1.571+03 
1.821+09 
4.491+06 
1.241+07 
1.631+08 

2.241+07 
5.501+07 
1.63E+08 
1.381+09 
4.761+08 

2.051+08 
1.021+09 
4.111+06 
6.891+05 
1.881+08 

6.941-07 
5.721+07 
1.251+04 
9.011+04 
1.011+06 

1.201+10 
0.001+00 
0.001+00 
1.271+08 
2.721+08 

9.921+07 
7.281+06 
1.381+08 
8.291+07 
1.311+08 

5.041+07 
1.611+05 
1.121+07 
9.411+07



BV-1 and 2 0DCl 

Table 2.3-16 

R VALUIS FOR BEAV VILLE SITE 

(sq ueter-are/yr per uCi/eec)

Pathway = Cow Hilk 
Age Group = Infant

Bone Liver T. Body ThyroidNuclide 

1 H-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59 

6 Co-57 
7 Co-58 
8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Nb-95 

16 Nb-97 
17 No-99 
18 Tc-99e 
19 Ru-103 
20 h-106 

21 Ag-IlOn 
22 Sb-124 
23 Sb-125 
24 Te-127? 
25 Te-129u 

26 1-131 
27 1-133 
28 Ca-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

0.001+00 
1.361+11 
0.001+00 
0.001+00 
1.811+08 

0.001+00 
0.001+00 
0.001+00 
3.971+09 
0.001+00 

1.011+10 
8.221+10 
5.791+04 
5.331+03 
4.871+05 

2.631-11 
0.001+00 
2.341+01 
7.061+03 
1.341+05 

2.751+08 
0.001+00 
0.001+00 
3.161+08 
4.581+08 

2.311+09 
3.081+07 
2.511+10 
1.681+09 
3.481+10 

2.051+08 
3.451+01 
3.571+04 
1.651+06

2.381+03 
7.991+09 
0.001+00 
2.761+07 
3.161+08 

6.361+06 
1.891+07 
6.001+07 
1.360+10 
1.881+10 

0.001+00 
0.001+00 
0.001+00 
1.301+03 
2.011+05 

5.621-12 
1.771+08 
4.821+01 
0.001+00 
0.001+00 

2.011+08 
0.001+00 
0.001+00 
1.051+08 
1.571+08 

2.721+09 
4.491+07 
4.691+10 
4.931+09 
4.071+10 

2.051+05 
1.361+01 
2.181+04 
6.751+05

2.381+03 
5.271+09 
1.341+05 
6.251+06 
1.251+08 

1.031+07 
4.701+07 
1.421+08 
6.271+09 
9.281+09 

2.891+08 
2.091+10 
1.541+03 
9.221+02 
1.161+05 

2.03E-12 
3.451+07 
6.211+02 
2.361+03 
1.671+04 

1.331+08 
0.001+00 
0.001+00 
3.831+07 
7.061+07 

1.201+09 
1.311+07 
4.731+09 
1.841+09 
2.891+09 

1.051+07 
3.501+00 
2.571+03 
9.251+04

2.381+03 
0.001+00 
8.751+04 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+.00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
9.141+07 
1.761+08 

8.951+11 
8.171+09 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

Lung GI-LLIKidney 

2.381+03 
0.O+00 
1.911+04 
8.111+06 
0.001+00 

0.008+00 
0.001+00 
0.001+00 
6.601+09 
0.00+00 

0.001+00 
0.001+00 
0.001+00 
1.401+03 
1.441+05 

4.391-12 
2.641+08 
5.191+02 
1.471+04 
1.581+05 

2.801+08 
0.001+00 
0.001+00 
7.791+08 
1.151+09 

3.181+09 
5.281+07 
1.211+10 
1.971+09 
1.091+10 

4.861+04 
0.001+00 
6.721+03 
2.731+05

2.381+03 
0.001+00 
1.701+05 
0.001+00 
9.351+07 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
2.521+01 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
4.951+09 
4.021+08 
4.431+09 

1.261+05 
0.001+00 
0.001+00 
0.001+00

All nuclides (except H-3) calculated per ODCN equation 2.3-24 
H-3 calculated per ODCH equation 2.3-28
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2.381+03 
1.841+09 
3.911+06 
1.011+07 
1.511+08 

2.171+07 
4.701+07 
1.431+08 
1.151+10 
4.811+08 

2.071+08 
1.031+09 
4.151+06 
6.471+05 
1.691+08 

1.771-06 
5.831+07 
1.401+04 
8.591+04 
1.011+06 

1.041+10 
0.001+00 
0.001+00 
1.281+08 
2.741+08 

9.721+07 
7.601+06 
1.271+08 
7.491+07 
1.271+08 

5.021+07 
1.601+05 
1.131+07 
9.471+07

ISSUE 3



BV-M and 2 ODCH

Table 2.3-17 

B VALUES FOR BEAVE VALLEY SITE 

(sq seter-srem/yr per uCi/sec)

Pathway = Goat Hilk 
Age Group = Adult

Bone Liver T. Body Thyroid Kidney

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34

Nuclide 

H-3 
P-32 
Cr-51 
Kn-54 
Fe-59 

Co-57 
Co-58 
Co-60 
Zn-65 
Eb-86 

Sr-89 
Sr-90 
Y-91 
Zr-95 
Nb-95 

Nb-97 
Mo-99 
Tc-99h 
h-103 
Iu-106 

Ag-llO.  
Sb-124 
Sb-125 
Te-127m 
Te-129h 

1-131 
1-133 
Cs-134 
Cs-136 
Cs-137 

Ba-140 
La-140 
Ce-141 
Ce-144

0.001+00 
1.741+10 
0.001÷00 
0.001+00 
3.12R+05 

0.00+00 
0.001+00 
0.001+00 
1.181+08 
0.001+00 

2.431+09 
6.641÷10 
8.141+02 
8.871+01 
8.131+03 

3.381-13 
0.001+00 
3.391-01 
9.951+01 
1.721+03 

4.991÷06 
0.001+00 
0.001+00 
4.131+06 
5.941+06 

3.021+08 
3.951+06 
4.671+08 
6.701+08 
1.501+10 

2.741+06 
4.601-01 
4.791+02 
3.051+04

1.561+03 
1.081+09 
0.001+00 
7.141+05 
7.321+05 

1.091+05 
4.401+05 
1.341+06 
3.741+08 
2.631+08 

0.001+00 
0.001+00 
0.001+00 
2.851+01 
4.521+03 

8.541-14 
2.531+06 
9.591-01 
0.001+00 
0.001+00 

4.611+06 
0.001+00 
0.001+00 
1.481+06 
2.221+06 

4.321+08 
6.871+06 
1.111+09 
2.651+09 
2.051+10 

3.441+03 
2.321-01 
3.241+02 
1.271+04

1.561+03 
6.721+08 
2.851+03 
1.361+05 
2.811+05 

1.829+05 
9.861+05 
2.961+06 
1.69E+08 
1.221+08 

6.991+07 
1.63E+10 
2.181+01 
1.931+01 
2.43E+03 

3.121-14 
4.811+05 
1.221+01 
4.291+01 
2.181+02 

2.74E+06 
0.001?+00 
0.001?+00 
5.031+05 
9.41E+05 

2.481+08 
2.091+06 
9.091+08 
1.90E+09 
1.341+10 

1.791+05 
6.131-02 
3.681+01 
1.641+03

Lung GI-LLI

1.561+03 
0.OO1+00 
1.70E+03 
0.001+00 
0.001+00 

0. 001+00 
0.001+00 
0.001+00 
0. 009+00 
0.OOE+00 

0.OOE+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

O.OO+00 
O.OOE+00 
0.001+00 
0.001+00 
0. OOE+00 

0.OOE+00 
0.OO1+00 
0.001+00 
1.051+06 
2.041+06 

1.O42+11 
1.011+09 
0.OO1+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

1.561+03 
0.001+00 
6.281+02 
2.121+05 
0.001+00 

0.001+00 
0.001+00 
0.001400 
2.501+08 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
4.471+01 
4.471+03 

9.961-14 
5.721+06 
1.461+01 
3.801+02 
3.321+03 

9.071+06 
0.00+00 
0.001+00 
1.681+07 
2.481+07 

7.401+08 
1.201+07 
3.601+08 
1.471+09 
6.951+09 

1.171+03 
0.001+00 
1.51E+02 
7.551+03

All nuclides (except H-3) calculated per ODCH equation 2.3-24 
H-3 calculated per ODCH equation 2.3-28
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1. 561+03 
0.001+00 
3.781+03 
0.001+00 
2.051+05 

0.001+00 
0.001+00 
O.OO-+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
4.701-01 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
1.191+08 
2.021+08 
2.311+09 

1.971+03 
0.001+00 
0.001+00 
0.001+00

1.56E+03 
1.961+09 
7.171+05 
2.191+06 
2.441+06 

2.771+06 
8.911+06 
2.52E+07 
2.361+08 
5.181+07 

3.911+08 
1.921+09 
4.48E+05 
9.021+04 
2.741+07 

3.151-10 
5.861+06 
5.671+02 
1.161+04 
1. 1 1+05 

1.881+09 
0.001+00 
0.001+00 
1.381+07 
2.991+07 

1.141+08 
6.171+06 
1.951+07 
3.011+08 
3.961+08 

5.641+06 
1.701+04 
1.241+06 
1.031+07
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BY-i and 2 ODCH

Table 2.3-18 

R VALUES FOR BlAV VALiL SITE 

(sq aeter-arem/yr per uCi/sec)

Pathvay = Goat Milk 
Age Group = Teen

Bone Liver T. Body

1 R-3 
2 P-32 
3 Cr-51 
4 Mn-54 
5 Fe-59 

6 Co-57 
7 Co-58 
8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 Nb-95 

16 Nb-97 
17 BO-99 
18 Tc-99n 
19 Eu-103 
20 Ru-lOB

2.031+03 
1.991+09 
0.001+00 
1.191+06 
1.271+06 

1.921+05 
7.40Z+05 
2.271+06 
6.271+08 
4.791+08 

0.001+00 
0.001+00 
0.001+00 
4.901+01 
7.691+03 

1.531-13 
4.561+06 
1.641+00 
0.001+00 
0.001+00

0.001+00 
3.211+10 
0.001+00 
0.001+00 
5.441+05 

0.001+00 
0.001+00 
O.OO+00 
1.811+08 
0.001+00 

4.491+09 
9.391+10 
1.501+03 
1.551+02 
1.391+04 

6.151-13 
0. OO+00 
5.881-01 
1.771+02 
2.441+03 

8.241+06 
0.001+00 
0.001+00 
7.611+06 
1.091+07 

5.481+08 
7.211+06 
8.111+08 
1.141+09 
2.711+10 

4.941+06 
8.271-01 
8.791+02 
5.601+04

2.031+03 
1.241+09 
4.981+03 
2.361+05 
4.901+05 

3.211+05 
1.711+06 
5.111+06 
2.931+08 
2.25E+08 

1.291+08 
2.321+10 
4.011+01 
3.371+01 
4.231+03 

5.571-14 
8.701+05 
2.131+01 
7.561+01 
3.981+02

4.751+06 
0.001+00 
0.001+00 
9.051+05 
1.721+06 

4.121+08 
3.731+06 
8.861+08 
3.021+09 
1.261+10 

3.181+05 
1.081-01 
6.741+01 
3.011+03

Thyroid 

2.031+03 
0.001+00 
2.771+03 
0.00+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00

0.001+00 
0.001+00 
0.001+00 
1.819+06 
3.511+06 

2.241+11 
1.711+09 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

Kidney 

2.031+03 
0.001+00 
1.091+03 
3.551+05 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
4.011+08 
0.001+00 

0.00100 
0.001+00 
0.001+00 
7.191+01 
7.451+03 

1.791-13 
1.041+07 
2.451+01 
6.241+02 
6.101+03

1.491+07 
0.001+00 
0.001+00 
3.081+07 
4.551+07 

1.321+09 
2.151+07 
6.071+08 
2.441+09 
1.231+10 

2.051+03 
0.001+00 
2.761+02 
1.391+04

Lung GI-LLI

2.031+03 

0.001+00 
7.111+03 
0.001+00 
4.001+05 

0.001+00 

0. 001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0. 001+00 
0.001+00 
9. 111-01 
0. 001+00 
0.001+00

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
2.321+08 
3.851+08 
4.771+09 

4.071+03 
0.001+00 
0.001+00 
0.00÷+00

2.031+03 
2.701+09 
8.37E+05 
2.441+06 
3.001+06 

3.571+06 
1.021+07 
2.961+07 
2.66E+08 
7.091+07 

5.35E+08 
2.641+09 
6.141+05 
1.131+05 
3.299+07 

3.651-09 
8.171+06 
1. 08E+03 
1.481+04 
1.52E+05 

2.191+09 
0.001+00 
0.001+00 
1.901+07 
4.081+07

1.521+08 
9.261+06 
2.381+07 
3.611+08 
5.141+08 

7.621+06 
2.331+04 
1.681+06 
1.411+07

A11 nuclides (except 1-3) calculated per ODCG equation 2.3-24 
H-3 calculated per ODCH equation 2.3-28

2-96

Nuclide

7.801+06 
0.001+00 
0.001+00 
2.701+06 
4.031+06 

7.671+08 
1.221+07 
1.911+09 
4.491+09 
3.611+10 

6.061+03 
4.061-01 
5.871+02 
2.321+04

21 Ag-110n 
22 Sb-124 
23 Sb-125 
24 Te-127, 
25 Te-129m 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144
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BV-1 and 2 ODCH

Table 2.3-19 

R VALUIS FOR BEAVER VALLEf SITE 

(sq meter-ures/yr per uCi/see)

Pathway = Goat Milk 
Age Group = Child

Bone Liver T. Body

3.201+03 3.201*03 
3.701+09 3.051409

Nuclide 

1 9-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59 

6 Co-57 
7 Co-58 
8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 9b-95 

16 Kb-97 
17 Mo-99 
18 Tc-991 
19 hu-103 
20 Ru-106 

21 Ag-liOn 
22 Sb-124 
23 Sb-125 
24 Te-127% 
25 Te-129f 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

0.001+00 
7.911+10 
0.001+00 
0.001+00 
1.261+06 

0.001+00 
0.001*00 
0.001+00 
3.541+08 
0.001+00 

1.111*10 
1.591* 11 
3.701*03 
3.601*02 
3.131+04 

1.491-12 
0.001+00 
1.351+00 
4.181+02 
7.791*03 

1.791+07 
0.001+00 
0.001+00 
1.881+07 
2.681*07 

1.331+09 
1.751+07 
1.871+09 
2.581+09 
6.541+10 

1.191+07 
1.981+00 
2.161+03 
1.381+05

Thyroid 

3.201403 
0.001+00 
5.641403 
0.001*00 
0.001+00 

0.001+00 
0.001+00 
0.00+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.00o+00 
0.001+00 
0.00+00 
0.001+00 
0.001+00 

0.009+00 
0.001*00 
0.001+00 
4.48E+06 
8.641+06 

4.421+11 
4.031+09 
0.001*00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00

Kidaey 

3.201+03 
0. 001.00 
1.541+03 
4.991+05 
0.001+00 

0.001+00 
0.001+00 
0.001*00 
5.951*08 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
1.131+02 
1.141*04 

2.991-13 
1.771+07 
3.841+01 
1.051+03 
1.051+04 

2.251+07 
0.001+00 
0.001+00 
5.351+07 
7.871+07 

2. 191+09 
3.611+07 
9.521+08 
3.771+09 
2.041+10 

3.401*03 
0.001+00 
4.731*02 
2.401+04

Lung GI-LLI

3.201+03 
0.001*00 
1.031+04 
0.001+00 
5.911+05 

0.004+00 

0.001+00 

0.001+00 

0.001+00 
O.OOE400 
0.001*00 
0.001*00 
0.001+00 

0.001*00 
0.001+00 
1.34E+00 
0.001+00 
0.001*00 

0.001*00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001*00 
0.001+00 
3.421+08 
5.621+08 
7.341+09 

6.231*03 
0.001+00 
0.001*00 
0.001+00

3.201+03 
2.191+09 
5.39E*05 
1.491+06 
2.121+06 

2.681+06 
6.601+06 
1.951+07 
1. 66E+08 
5.711*07 

4.301+08 
2.141*09 
4.931+05 
8.271+04 
2.251+07 

8.331-08 
6.87E106 
1.511+03 
1.081+04 
1.211+05 

1.441*09 
0.001*00 
0.00*00 
1.521+07 
3.271+07 

1.191+08 
8.731+06 
1.661+07 
2.491*08 
3.921+08 

6.041+06 
1.931+04 
1.351+06 
1.131+07

All nuclides (except H-3) calculated per ODCH equation 2.3-24 
1-3 calculated per ODCH equation 2.3-28 
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0.001+00 
1.781+06 
2.041+06 

3.271+05 
1.131+06 
3.531+06 
9.441*08 
8.881+08 

0.001+00 
0.001+00 
0.001*00 
7.921+01 
1.221+04 

-2.701-13 
8.301+06 
2.651+00 
0.001+00 
0.001+00 

1.211*07 
0.001+00 
0.001+00 
5.051+06 
7.481+06 

1.341+09 
2.171+07 
3.071+09 
7.081+09 
6.261+10 

1.051+06 
6.921-01 
1.081+03 
4.331*04

1.021+04 
4.741+05 
1.021+06 

6.631+05 
3.461*06 
1.041*07 
5.871*08 
5.461+08 

3.171+08 
4.021+10 
9.891+01 
7.051*01 
8.711*03 

1.261-13 
2.051+06 
4.391+01 
1.611+02 
9.721+02 

9.651+06 
0.001+00 
0.001+00 
2.231+06 
"4.161+06 

7.601+08 
8.201+06 
6.481+008 
4.581+09 
9.241+09 

6.961+05 
2.331-01 
1.601+03 
7.371+03



BY-1 and 2 ODCH 

Table 2.3-20 

R VATIM FOR BEAV VALLIE SITE 

(sq ueter-mre/yr per uCi/sec)

Pathway = Goat Milk 
Age Group = Infant

hclide 

1 8-3 
2 P-32 
3 Cr-51 
4 Hn-54 
5 Fe-59 

6 Co-57 
A 7 Co-58 

8 Co-60 
9 Zn-65 

10 Rb-86 

11 Sr-89 
12 Sr-90 
13 Y-91 
14 Zr-95 
15 lb-95 

16 Kb-97 
17 NO-99 
18 Tc-99m 
19 Ru-103 
20 Ru-106 

21 Ag-ll0 
22 Sb-124 
23 Sb-125 
24 Te-127m 
25 Te-129s 

26 1-131 
27 1-133 
28 Cs-134 
29 Cs-136 
30 Cs-137 

31 Ba-140 
32 La-140 
33 Ce-141 
34 Ce-144

Bone Liver T. Body Thyroii

0. 00+O1 
1.631+1: 
0.0001+OH 
0.00E+0( 
2.351+01 

0.001+0÷ 
0.OO1O+ 
0.001+00 
4.761+08 
0.001+00 

2.111+10 
1.731+11 
6.941+03 
6.401+02 
5.841+04 

3.161-12 
0.001+00 
2.811+00 
8.471+02 
1.601+04 

3.301+07 
0.001+00 
0.001+00 
3.801+07 
5.501+07 

2.771+09 
3.701+07 
3.021+09 
5.031+09 
1.04+11 

2.451+07 
4.141+00 
4.291+03 
1.981+05

) 4.861+0; 
1 9.591+01 
) 0.001+0 

0 3.31I+0O 
4.111+E( 

7.6fl+05 
2.261+06 
7.201+06 
1.631+09 
2.251+09 

0.001+00 
0.001+00 
0.001+00 
1.561+02 
2.411+04 

6.741-13 
2.121+07 
5.791+00 
0.001+00 
0.001+00 

2.411+07 
0.001+00 
0.001+00 
1.261+07 
1.891+07 

3.271+09 
5.391+07 
5.621+09 
1.481+10 
1.221+11 

2.451+04 
1.631+00 
2.621+03 
8.11•+04

3 4.861+0, 
9 6.321+04 

1.611+04 
7.50I+0O 
1.621+0( 

1.241+06 
5.641+06 
1.701+07 
7.531+08 
1.11+09 

6.061+08 
4.391+10 
1.851+02 
1.111+02 
1.391+04 

2.431-13 
4.141+06 
7.461+01 
2.831+02 
2.001+03 

1.601+07 
0.001+00 
0.001+00 
4.591+06 
8.471+06 

1.441+09 
1.581+07 
5.681+08 
5.521+09 
8.661+09 

1. 261+06 
4.191-01 
3.081+02 
1.111+04

3 4.861+0: 
9 0.00I+0( 
4 1.051+04 

0.001+0( 
0.001+0( 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0. 001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
1.101+07 
2.111+07 

1.071+12 
9.801+-09 
0. 001+00 
0.001+00 

0.001+00 

0.001+00 
0.001+00 
0.001+00

All nuclides (except H-3) calculated per ODCM equation 2.3-24 
1-3 calculated per ODCU equation 2.3-28

d Kidne! 

3 4.861+0: 
) 0.001+0( 
I 2.291÷0k 
1 7.331+01 

0.001+0c 

0.001+00 
0.001+00 
0.001+00 
7.921+08 
0.001+00 

0.001+00 
0.006+00 
0.001+00 
1.681+02 
1.721+04 

5.271-13 
3.171+07 
6.231+01 
1.761+03 
1.901+04 

3.451+07 
0.001+00 
0.001+00 
9.351+07 
1.381+08 

3.821+09 
6.341+07 
1.451+09 
5.901+09 
3.281+10 

5.831+03 
0.001+00 
8.071+02 
3.281+04

Lung GI-LLI

3 4.86I÷0• 

0.001+00 1 2.041+04 
5 0.001+00 

1.211+06 

0.001+00 
0.001+00 
0.00f+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001400 
3.031+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
0.001+00 
0.001+00 
0.001+00 

0.001+00 
0.001+00 
5.931+08 
1.211+09 
1.331+10 

1.511+04 
0.001+00 
0.001+00 
0.001+00

4.861+03 
2.211+09 
4.691+05 
1.211+06 
1.961+06 

2.601+06 
5.641+06 
1.711+07 
1.381+09 
5.771+07 

4.3d+08 
2.161+09 
4.981+05 
7.771+04 
2.031+07 

2.131-07 
6.991+06 
1.681+03 
1.031+04 
1.22E+05 

1.251+09 
0.001+00 
0.001+00 
1.531+07 
3.281+07 

1.171+08 
9.121+06 
1.531+07 
2.251+08 
3.821+08 

6.031+06 
1.921+04 
1.351+06 
1.141+07
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B2 ODCM

TABLE 2.3-21

BV-I AND 2 PROCESS VENT DISPERSION PARAMETERS (DT/Q) 

FOR CONTINUOUS ELEVATED RELEASES >500 HRS/YR 5 >150 HRS/QTR 

(meters-2 )

DISTANCES TO THE CONTROL LOCATIONS, IN MILES 

SECTOR 0.0 - 0.5 0.5 - 1.0 1.0 - 1.5 1.5 - 2.0 2.-0- 2.5 2.5 - 3.0 3.-0-- 3.5 3.5 - 4.0 40 . . 4.5.- 5.0

4.24E-10 6.75E-10 
1.23E-09 

1.21E-09 
1.01E-09 
5.65E-10 

5.68E-10 
4.25E-10 
5.12E-10 
2.55E-10 
1.57E-10 

3.84E-10 
1.37E-10 
1.93E-10 
3.37E-10 
2.79E-10

3.29E-10 5.23E-10 
6.13E-10 

6.78E-10 
7.83E-10 
5.05E-10 

4.40E-10 
3.29E-10 
3.96E-10 
1.98E-10 
2.50E-10 

2.98E-10 
2.68E-10 
1.1OE-10 
2.1OE-10 
2.16E-10

2.63E-10 4.56E-10 
7.85E-10 

6.72E-10 
4.15E-10 
3.25E-10 

2.93E-10 
2.19E-10 
2.68E-10 
1.84E-10 
2.54E-10 

2.17E-10 
1.12E-10 
1.12E-10 
2.09E-10 
1.73E-10

2..15E-10 3.74E-10 
6.42E-10N 

NNE 
NE 

ENE 
E 
ESE 

SE 
SSE 
S 
SSW 
SW 

WSW 
w 
WNW 

NW

6.OOE-10 
6.66E-10 
1.03E-09 

1.13E-09 
1.35E-09 
9.82E-10 

2.76E-09 
2.22E-09 
3.OOE-09 
1.44E-08 
1.89E-08 

1.57E-09 
3.78E-10 
4.54E-10 
4.52E-10 
3.40E-10

8.60E-09 
5.64E-09 
1.57E-09 

1. 55E-09 
1.28E-08 
7.85E-09 

6.41E-09 
4.66E-09 
4.81E-09 
2.89E-09 
5.55E-09 

6.63E-09 
2.95E-09 
4.13E-10 
4.09E-10 
2.05E-09

3.14E-09 
1.98E-09 
1.32E-09 

3.69E-09 
4.09E-09 
4.40E-09 

3.52E-09 
3.01E-09 
3.76E-09 
7.83E-10 
1.55E-09 

1.36E-09 
1.84E-09 
3.09E-10 
2.86E-10 
1.63E-09

1.76E-09 
2.55E-09 
3.62E-09 

3.27E-09 
3.12E-09 
2.46E-09 

1.97E-09 
1.68E-09 
2.1OE-09 
8.84E-10 
8.71E-10 

1.04E-09 
1.03E-09 
4.71E-10 
1.18E-09 
9.12E-10

8.12E-10 
1.33E-09 
2.63E-09 

2.31E-09 
1.91E-09 
1.47E-09 

1.18E-09 
1.02E-09 
1.36E-09 
5.70E-10 
2.61E-10 

5.44E-10 
6.63E-10 
7.35E-10 
7.04E-10 
5.86E-10

5.70E-10 1.07E-09 
1.64E-09 

1.29E-09 
1.36E-09 
1.03E-09 

8.27E-10 
7.14E-10 
9.52E-10 
4.OOE-10 
3.94E-10 

2.39E-10 
4.66E-10 
5.16E-10 
4.94E-10 
4.13E-10

3.89E710 5.10E"10 
3.OOE-10 

2.43E-10 
1.80E-I0 
2.20E-10 
1.51E-10 
2.08E-10 

1.78E-10 
1.75E-10 
1.80E-10 
1.71Et10 
1.429-10 
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BY-1 and 2 ODCat

TABLE 2.3-22

BY-1 AND 2 
FOR CONTINUOUS

CONTAINMENT VENTS DISPERSION PARAMETERS (D/Q) 
GR(XN LEVEL RELEASES >500 HRS/YR~oR >150 HRS/QTR 

(meters- 2 )

DISTANCES TO THE CCNM0L LOCATIONS, IN MILES_ _

1.81E-09 
1.89E-09 
3.47E-09 

3.64E-09 
2.12E-09 
1.42E-09 

1.45E-09 
1.15E-09 
1.26E-09 
8.97E-10 
1.47E-09 

1.87E-09 
2.64E-09 
3.60E-09 
4.86E-09 
2.12E-09

- £ .~ &.. - 3*Iv

7.57E-10 
8.54E-10 
1. 57E-09 

1.76E-09 
9.59E-10 
5.94E-10 

6.55E-10 
4.42E-10 
5.71E-10 
4.06E-10 
5.62E-10 

8.45E-10 
8.36E-10 
1.55E-09 
2. 1OE-09 
9.OOE-10

1. 08E-09 
1.22E-09 
2.24E-09 

2.50E-09 
1.37E-09 
8.46E-10 

9.32E-10 
6.29E-10 
8.14E-10 
5.78E-10 
8.01E-10 

1.20E-09 
1.19E-09 
2.21E-09 
2.99E-09 
1. 28E-09

3.0 - 3.5 

5.16E-10 
6.35E-10 
1.OOE-09 

1.31E-09 
6.54E-10 
4.05E-10 

4.12E-10 
2.99E-10 
3.86E-10 
3.02E-10 
4.18E-10 

5.87E-10 
6.22E-10 
1. 16E-09 
1. 56E-09 
6.25E-10

J.0 - 4.U 4.U - 4.5

2.91E-10 
3.94E-10 
5.69E-10 

6.58E-10 
4.05E-10 
2.28E-10 

2.55E-10 
1.85E-10 
2.39E-10 
1.70E-10 
2.35E-10 

3.38E-10 
3.85E-10 
5.79E-10 
7.83E-10 
3.59E-10

4.OOE-10 
4.92E-10 
7.77E-10 

1. 01E-09 
5.06E-10 
3.14E-10 

3.19E-10 
2.32E-10 
2.99E-10 
2.34E-10 
3.24E-10 

4.55E-10 
4.82E-10 
8.96E-10 
1.21E-09 
4.84E-10

4.5 -5.0 

2.38E-10 
3.22E-10 
4.66E-10 

5.39E-10 
3.32E-10 
1.87E-10 

2.09E-10 
1.52E-10 
1.96E-10 
1.39E-10 
1.93E-10 

2.77E-10 
3.15E-10 
4.75E-10 
6.41E-10 
2.94E-10

2-100 ISSUE 3

SECTOR

N 
NNE 
NE 

ENE 
E 
ESE 

SE 
SSE 
S 
SSW 

wSw WSW 

w 
WNW NW 

NNW

4.46E-08 
5.42E-08 
7.32E-08 

7.77E-08 
6.08E-08 
3.23E-08 

3.29E-08 
2.84E-08 
3.67E-08 
2.61E-08 
3.06E-08 

4.60E-08 
6.49E-08 
9.25E-08 
1.19E-07 
5.22E-08

7.73E-09 
9.39E-09 
1.27E-08 

1.35E-08 
1.05E-08 
5.60E-09 

5.70E-09 
4.92E-09 
6.37E-09 
4.52E-09 
5.30E-09 

7.97E-09 
1.13E-08 
1.60E-08 
2.07E-08 
9.04E-09

3.24E-09 
3.37E-09 
6.21E-09 

6.51E-09 
3.79E-09 
2.54E-09 

2.59E-09 
2.06E-09 
2.26E-09 
1.60E-09 
2.62E-09 

3.34E-09 
4.72E-09 
6.43E-09 
8.68E-09 
3.79E-09
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TABLE 2.3-23 

BV-1 AND 2 SITE VENTILATION VENTS DISPERSION PARAMETERS (D/Q) 

FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR fR >150 HRS/QTR 

(meters -2)

SECTOR 0.0 - 0.5

N 
NNE 
NE 

ENE 
E 
ESE 

SE 
SSE 
S 
SSW 
SW 

WSW 
W 
WNW 
NW 
NNW

4.46E-08 
5.42E-08 
7.32E-08 

7.77E-08 
6.08E-08 
3.23E-08 

3.29E-08 
2.84E-08 
3.67E-08 
2.61E-08 
3.06E-08 

4.60E-08 
6.49E-08 
9.25E-08 
1.19E-07 
5.22E-08

0.5 - 1.0 

7.73E-09 
9.39E-09 
1.27E-08 

1.35E-08 
1.05E-08 
5.60E-09 

5.70E-09 
4.92E-09 
6.37E-09 
4.52E-09 
5.30E-09 

7.97E-09 
1.13E-08 
1.60E-08 
2.07E-08 
9.04E-09

1.0 - 1.5 

3.24E-09 
3.37E-09 
6.21E-09 

6.51E-09 
3.79E-09 
2.54E-09 

2.59E-09 
2.06E-09 
2.26E-09 
1.60E-09 
2.62E-09 

3.34E-09 
4.72E-09 
6.43E-09 
8.68E-09 
3.79E-09

DISTANCES TO THE CONTROL LOCATIONS, IN MILES
1.5 - 2.0 

1.81E-09 
1.89E-09 
3.47E-09 

3.64E-09 
2.12E-09 
1.42E-09 

1.45E-09 
1.15E-09 
1.26E-09 
8.97E-10 
1.47E-09 

1.87E-09 
2.64E-09 
3.60E-09 
4.86E-09 
2.12E-09

2.0 - 2.5 

1.08E-09 
1.22E-09 
2.24E-09 

2.50E-09 
1.37E-09 
8.46E-10 

9.32E-10 
6.29E-10 
8.14E-10 
5.78E-10 
8.01E-10 

1.20E-09 
1.19E-09 
2.21E-09 
2.99E-09 
1. 28E-09

2.5 - 3.0 

7.57E-10 
8.54E-10 
1.57E-09 

1.76E-09 
9.59E-10 
5.94E-10 

6.55E-10 
4.42E-10 
5.71E-10 
4.06E-10 
5.62E-00 

8.45E-10 
8.36E-10 
1.55E-09 
2.19E-09 
9.OOE-10

5.16E-10 
6.35E-10 
1.00E-09 

1.31E-09 
6.54E-10 
4.OSE-10 

4.12E-10 
2.99E-10 
3.86E-10 
3.02E-10 
4.18E-10 

5.87E-10 
6.22E-10 
1.16E-09 
1.56E-09 
6.25E-10

3.5 - 4.03.5 - 4.0 
4.OOE-10 
4.92E-10 
7.77E-10 

1.01E-09 
5.06E-10 
3.14E-10 

3.19E-10 
2.32E-10 
2.99E-10 
2.34E-10 
3.24E-10 

4.55E-10 
4.82E-10 
8.96E-10 
1.21E-09 
4.84E-10

4.0 - 4.5 4.5 - 5.0
4.0 -4.5 
2.91E-10 
3.94E-10 
5.69E-10 

6.58E-10 
4.05E-10 
2.28E-10 

2.55E-10 
1.85E-10 
2.39E-10 
1.70E-10 
2.35E-10 

3.38E-10 
3.85E-10 
5.79E-10 
7.83E-10 
3.59E-10

2-101

3.0 - 3.5 4.5 - 5.0 
2.38E-10 
3.22E-10 
4.66E-10 

5.39Eý10 
3.32E-10 
1.87E-10 

2.09E-10 
1.52E-10 
1.96E-10 
1.39E-10 
1.93E-10 

2.77E-10 
3.15E-10 
4.75E-10 
6.41k-10 
2.94E-10 

ISSUE 3
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TABLE 2.3-24 

BV-i AND 2 TURBINE BUILDING VENTS DISPERSION PARAMETERS (D/-) 
FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/Y4 OR >150 HRS/QTR 

(meters-2 )

nA nlf a . -V.

4.46E-08 
5.42E-08 
7.32E-08 

7.77E-08 
6.08E-08 
3.23E-08 

3.29E-08 
2.84E-08 
3.67E-08 
2.61E-08 
3.06E-08 

4.60E-08 
6.49E-08 
9.25E-08 
1.19E-07 
5.22E-08

0.5 - 1.0 

7.73E-09 
9.39E-09 
1.27E-08 

1.35E-08 
1.05E-08 
5.60E-09

5.70E-09 
4.92E-09 
6.37E-09 
4.52E-09 
5.30E-09 

7.97E-09 
1.13E-08 
1.60E-08 
2.07E-08 
9.04E-09

DISTANCES TO THE CONTROL LOCATIONS, IN MILES
L- LOU I. - Z.u z.u - Z.D Z.ý - J.U

3.24E-09 
3.37E-09 
6.21E-09 

6.51E-09 
3.79E-09 
2.54E-09 

2.59E-09 
2.06E-09 
2.26E-09 
1.60E-09 
2.62E-09 

3.34E-09 
4.72E-09 
6.43E-09 
8.68E-09 
3.79E-09

1.81E-09 
1.89E-09 
3.47E-09 

3.64E-09 
2.12E-09 
1.42E-09 

1.45E-09 
1.15E-09 
1.26E-09 
8.97E-10 
1.47E-09 

1.87E-09 
2.64E-09 
3.60E-09 
4.86E-09 
2.12E-09

1.08E-09 
1.22E-09 
2.24E-09 

2.50E-09 
1.37E-09 
8.46E-10 

9.32E-10 
6.29E-10 
8.14E-10 
5.78E-10 
8.01E-10 

1.20E-09 
1.19E-09 
2.21E-09 
2.99E-09 
1.28E-09

7.57E-10 
8.54E-10 
1.57E-09 

1.76E-09 
9.59E-10 
5.94E-10 

6.55E-10 
4.42E-10 
5.71E-10 
4.06E-10 
5.62E-00 

8.45E-10 
8.36E-10 
1.55E-09 
2.19E-09 
9.OOE-10

3.U- 3.5 3.5 - 4.0

4.OOE-10 
4.92E-10 
7.77E-10 

1.01E-09 
5.06E-10 
3.14E-10 

3.19E-10 
2.32E-10 
2.99E-10 
2.34E-10 
3.24E-10 

4.55E-10 
4.82E-10 
8.96E-10 
1.21E-09 
4.84E-10

5.16E-10 
6.35E-10 
1.OOE-09 

1.31E-09 
6.54E-10 
4.05E-10 

4.12E-10 
2.99E-10 
3.86E-10 
3.02E-10 
4.18E-10 

5.87E-10 
6.22E-10 
1.16E-09 
1.56E-09 
6.25E-10

4.0 - 4.5 

2.91E-10 
3.94E-10 
5.69E-10 

6.58E-10 
4.05E-10 
2.28E-10 

2.55E-10 
1.85E-10 
2.39E-10 
1.70E-10 
2.35E-10 

3.38E-10 
3.85E-10 
5.79E-10 
7.83E-10 
3.59E-10

2-102

N 
NNE 
NE 

ENE 
E 
ESE 

SE 
SSE 
S 
SSW 
SW 

WSW 
W 
WNW 
NW 
NNW

•trqir%
cvrqmlD 4.5 - 5.0 

2.38E-10 
3.22E-10 
4.66E-10 

5.39E-10 
3.32E-10 
1.87E-10 

2.09E-10 
1.52E-10 
1.96E-10 
1.39E-10 
1.98E-10 

2.77E-10 
3.15E-10 
4.75E-10 
6.41E-10 
2.94E-10 

ISSUE 3 Q.
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TABLE 2.3-25 
FOR INFORMATION ONLY 

BV-2 CONDENSATE POLISHING BUILDING VENT DISPERSIOj PARAMETERS (D-Q) 

FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR'OR >150 HRS/QTR 
(meters-2 )

SECTOR 0.0 - 0.5 

N 4.46E-08 
NNE 5.42E-08 
NE 7.32E-08 

ENE 7.77E-08 
E 6.08E-08 
ESE 3.23E-08 

SE 3.29E-08 
SSE 2.84E-08 
S 3.67E-08 
SSW 2.61E-08 
SW 3.06E-08 

WSW 4.60E-08 
W 6.49E-08 
WNW 9.25E-08 
NW 1.19E-07 
NNW 5.22E-08

0.5 - 1.0 

7.73E-09 
9.39E-09 
1.27E-08 

1.35E-08 
1. 05E-08 
5.60E-09 

5.70E-09 
4.92E-09 
6.37E-09 
4.52E-09 
5.30E-09 

7.97E-09 
1.13E-08 
1.60E-08 
2.07E-08 
9.04E-09

1.0 - 1.5 

3.24E-09 
3.37E-09 
6.21E-09 

6.51E-09 
3.79E-09 
2.54E-09 

2.59E-09 
2.06E-09 
2.26E-09 
1.60E-09 
2.62E-09 

3.34E-09 
4.72E-09 
6.43E-09 
8.68E-09 
3.79E-09

L�SM fl)&�S.�& a�

1.5 -2.0 

1.81E-09 
1.89E-09 
3.47E-09 

3.64E-09 
2.12E-09 
1.42E-09 

1.45E-09 
1.15E-09 
1.26E-09 
8.97E-10 
1.47E-09 

1.87E-09 
2.64E-09 
3.60E-09 
4.86E-09 
2.12E-09

n ~ w -TnT qFn rnmTROL TLOCATIONS, IN MILES

2.0 - 2.5 

1.08E-09 
1.22E-09 
2.24E-09 

2.50E-09 
1.37E-09 
8.46E-10 

9.32E-10 
6.29E-10 
8.14E-10 
5.78E-10 
8.01E-10 

1.20E-09 
1.19E-09 
2.21E-09 
2.99E-09 
1.28E-09

2.5 - 3.0 

7.57E-10 
8.54E-10 
1.57E-09 

1.76E-09 
9.59E-10 
5.94E-10 

6.55E-10 
4.42E-10 
5.71E-10 
4.06E-10 
5.62E-00 

8.45E-10 
8.36E-10 
1.55E-09 
2.19E-09 
9.OOE-10

f• ... . 3.0. - 3.
3.0 - 3.5 
5.16E-10 
6.35E-10 
1.00E-09 

1.31E-09 
6.54E-10 
4.05E-10 

4.12E-10 
2.99E-10 
3.86E-10 
3.02E-10 
4.18E-10 

5.87E-10 
6.22E-10 
1.16E-09 
1.56E-09 
6.25E-10

3.5 - 4.0 4.0 - 4.5
35 - 4.0 

4.OOE-10 
4.92E-10 
7.77E-10 

1.01E-09 
5.06E-10 
3.14E-10 

3.19E-10 
2.32E-10 
2.99E-10 
2.34E-10 
3.24E-10 

4.55E-10 
4.82E-10 
8.96E-10 
1.21E-09 
4.84E-10

4.0 - 4.5 
2.91E-10 

.3.94E-10 
5.69E-10 

6.58E-10 
4.05E-10 
2.28E-10 

2.55E-10 
1.85E-10 
2.39E-10 
1.70E-10 
2.35E-10 

3.38E-10 
3.85E-10 
5.79E-10 
7.83E-10 
3.59E-10
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Bvli (I

4.5 - 5.0 

2.38E-10 
3.22E-10 
4.60Er10 

5.39E-10 
3.32E-10 
1.87E-10 

2.09E-10 
1.52E-10 
1.96E-10 
1.39E-10 
1.93E-10 

2.77E-10 
3.15E-10 
4.75&-10 
6.41E-10 
2.94E-10 

ISSUE 3
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TABLE 2.3-26 
FOR INFORMATION ONLY 

BV-2 DECONTAMINATION BUILDING VENT DISPERSION PPRAMETERS (D/Q) 
FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR OR >150 HRS/QTR 

(meters-2 )

ZZL;l*I U.U - U.0

N 
NNE 
NE 

ENE 
E 
ESE 

SE 
SSE 
S 
SSW 
SW 

WSW 
W 
WNW 
NW 
NNW

4.46E-08 
5.42E-08 
7.32E-08 

7.77E-08 
6.08E-08 
3.23E-08 

3.29E-08 
2.84E-08 
3.67E-08 
2.61E-08 
3.06E-08 

4.60E-08 
6.49E-08 
9.25E-08 
1.19E-07 
5.22E-08

0.5 - 1.0 

7.73E-09 
9.39E-09 
1.27E-08 

1. 35E-08 
1.05E-08 
5.60E-09 

5.70E-09 
4.92E-09 
6.37E-09 
4.52E-09 
5.30E-09 

7.97E-09 
1.13E-08 
1.60E-08 
2.07E-08 
9.04E-09

1.0 - 1.5 

3.24E-09 
3.37E-09 
6.21E-09 

6.51E-09 
3.79E-09 
2.54E-09 

2.59E-09 
2.06E-09 
2.26E-09 
1.60E-09 
2.62E-09 

3.34E-09 
4.72E-09 
6.43E-09 
8.68E-09 
3.79E-09

DISTANCES TO THE CONTROL LOCATIONS, IN MILES
1.5 - 2.0 

1.81E-09 
1.89E-09 
3.47E-09 

3.64E-09 
2.12E-09 
1.42E-09 

1.45E-09 
1.15E-09 
1.26E-09 
8.97E-10 
1.47E-09 

1.87E-09 
2.64E-09 
3.60E-09 
4.86E-09 
2.12E-09

2.0 - 2.5 2.5 - 3.0

1.08E-09 
1.22E-09 
2.24E-09 

2.50E-09 
1.37E-09 
8.46E-10 

9.32E-10 
6.29E-10 
8.14E-10 
5.78E-10 
8.01E-10 

1.20E-09 
1.19E-09 
2.21E-09 
2.99E-09 
1.28E-09

7.57E-10 
8.54E-10 
1. 57E-09 

1.76E-09 
9.59E-10 
5.94E-10 

6.55E-10 
4.42E-10 
5.71E-10 
4.06E-10 
5.62E-00 

8.45E-10 
8.36E-10 
1.55E-09 
2.19E-09 
9.OOE-10

3.0 - 3.5 

5.16E-10 
6.35E-10 
1.OOE-09 

1.31E-09 
6.54E-10 
4.05E-10 

4.12E-10 
2.99E-10 
3.86E-10 
3.02E-10 
4.18E-10 

5.87E-10 
6.22E-10 
1. 16E-09
1.56E-09 
6.25E-10

3.5 - 4.0 

4.OOE-10 
4.92E-10 
7.77E-10 

1.01E-09 
5.06E-10 
3.14E-10 

3.19E-10 
2.32E-10 
2.99E-10 
2.34E-10 
3.24E-10 

4.55E-10 
4.82E-10 
8.96E-10 
1.21E-09 
4.84E-10

4.0 - 4.5 

2.91E-10 
3.94E-10 
5.69E-10 

6.58E-10 
4.05E-10 
2.28E-10 

2.55E-10 
1.85E-10 
2.39E-10 
1.70E-10 
2.35E-10 

3.38E-10 
3.85E-10 
5.79E-10 
7.83E-10 
3.59E-10

ISSUE 3

4.5 - 5.0 

2.38E-10 
3.22E-10 
4.66E-10 

5.39E-10 
3.32E-10 
1.87E-10 

2.09E-10 
1.52E-10 
1.96E-10 
1.39E-10 
1.93E-10 

2.77E-10 
3.15E-10 
4.75E-10 
6.41E-10 
2.94E-10
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TABLE 2.3-27 
FOR INFORMATION ONLY

BV-2 WASTE GAS STORAGE VAULT VENT DISPERSION PAMRETERS (D/Q) 
FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR FR >150 HRS/QTR 

(meters-2 )

SECTOR 0.0 - 0.5 0.5 - 1.0 

7.73E-09 
9.39E-09 
1.27E-08 

1.35E-08 
1.05E-08 
5.60E-09 

5.70E-09 
4.92E-09 
6.37E-09 
4.52E-09 
5.30E-09 

7.97E-09 
1.13E-08 
1.60E-08 
2.07E-08 
9.04E-09

1.0 - 1.5 

3.24E-09 
3.37E-09 
6.21E-09 

6.51E-09 
3.79E-09 
2.54E-09 

2.59E-09 
2.06E-09 
2.26E-09 
1.60E-09 
2.62E-09 

3.34E-09 
4.72E-09 
6.43E-09 
8.68E-09 
3.79E-09

DISTANCES TO THE CONTROL LOCATIONS, IN MILES 
A- A A A A A C A q -- q

1.! - Z.U 

1.81E-09 
1.89E-09 
3.47E-09 

3.64E-09 
2.12E-09 
1.42E-09 

1.45E-09 
1.15E-09 
1.26E-09 
8.97E-10 
1.47E-09 

1.87E-09 
2.64E-09 
3.60E-09 
4.86E-09 
2.12E-09

Z.U -- Z.D 

1.08E-09 
1.22E-09 
2.24E-09 

2.50E-09 
1. 37E-09 
8.46E-10 

9.32E-10 
6.29E-10 
8.14E-10 
5.78E-10 
8.01E-10 

1. 20E-09 
1.19E-09 
2.21E-09 
2.99E-09 
1.28E-09

A.:) -- 3.U 

7.57E-10 
8.54E-10 
1.57E-09 

1.76E-09 
9.59E-10 
5.94E-10 

6.55E-10 
4.42E-10 
5.71E-10 
4.06E-10 
5.62E-00 

8.45E-10 
8.36E-10 
1.55E-09 
2.19E-09 
9.00E-10

3.u -- J.j 

5.16E-10 
6.35E-10 
1.00E-09 

1.31E-09 
6.54E-10 
4.05E-10 

4.12E-10 
2.99E-10 
3.86E-10 
3.02E-10 
4.18E-10 

5.87E-10 
6.22E-10 
1.16E-09 
1.56E-09 
6.25E-10

4.00E-10 
4.92E-10 
7.77E-10 

1.01E-09 
5.06E-10 
3.14E-10 

3.19E-10 
2.32E-10 
2.99E-10 
2.34E-10 
3.24E-10 

4.55E-10 
4.82E-10 
8.96E-10 
1.21E-09 
4.84E-10

2.91E-10 
3.94E-10 
5.69E-10 

6.58E-10 
4.05E-10 
2.28E-10 

2.55E-10 
1.85E-10 
2.39E-10 
1.70E-10 
2.35E-10 

3.38E-10 
3.85E-10 
5.79E-10 
7.83E-10 
3.59E-10

2.38E-10 
3.22E-10 
4.66E-10 

5.39E-10 
3.32E-10 
1.87E-10 

2.09E-10 
1.52E-10 
1.96E-10 
1.39E-10 
1.93E-10 

2.77E-10 
3.15E-10 
4.75E-10 
6.41E-10 
2.94E-10

ISSUE 3

N 
NNE 
NE 

ENE 
E 
ESE 

SE 
SSE 
S 
SSW 
SW 

WSW 
w 
WNW 
NW` 
NNW

4.46E-08 
5.42E-08 
7.32E-08 

7.77E-08 
6.08E-08 
3.23E-08 

3.29E-08 
2.84E-08 
3.67E-08 
2.61E-08 
3.06E-08 

4.60E-08 
6.49E-08 
9.25E-08 
1.19E-07 
5.22E-08

2-105



VB-I AND 2 PROCESS VENT DISPERSION PARAMETERS (D/Q) 
FOR CONTINUOUS ELEVATED LEVEL RELEASES >500 HRS/YR OR >150 HRS/QTR 

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 

(1E-9 meters- 2)

DOWNWIND SITE 
SECTOR BOUNDARY

N 
NNE 
NE 
ENE 

E 
ESE 
SE 

,&SE 

S 
SSW 
SW 
WSW 

W 
WNW 
NW

.600 

.673 

.766 
1.010 

1.370 
.984 

11.000 
7.060 

5.780 
2.040 
1.610 
1.710 

.377 

.424 

.447 

.340

INDIVIDUAL RECEPTORS
VEGETABLE 

GARDEN 

2.340 
3.220 
1.280 
5.080 

4.420 
6.390 
3.680 
3.220 

1.540 
1.040 
1.120 
1.310 

.659 

.746 

.425 
1.840

MILK COW MILK GOAT

.660 

.401 

.466 

.423 

1.410 

.578 

.370 

.138 
.497

.572 

.524 

.111 

.702 

1.290 
2.340 

.466 

.105 

.208 

.693 

.029 

.070 

.043

MEAT ANIMAL 

.707 
2.920 

.660 

1.290 
6.390 
1.300 
3.140 

2.610 
1.040 

.979 
1.190 

.518 

.746 

.488 

.545

RESIDENCE 

2.510 
3.220 
1.200 
1.760 

4.420 
6.180 
3.680 
4.320 

2.730 
1.460 
1.120 
1.310 

.659 

.746 

.422 
1.92

ISSUE 3

BV-I and 2 ODCM 

TABLE 2.3-28
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BV-I and 2 ODCM

TABLE 2.3-29 

BV-1 AND 2 CONTAINMENT VENTS DISPERSION PARAMETERS (D/Q) 

FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR OR >150 HRS/0TR 

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 
-2 

(1E-9 meters-) 

INDIVIDUAL RECEPTORS 

DOUNWIND SITE VEGETABLE 
SECTOR BOUNDARY GARDEN MILK COW MILK GOAT MEAT ANIMAL RESIDENCE 

N 25.40 2.05 -- .693 .847 2.19 

NNE 18.80 2.02 -- .459 1.850 2.11 

NE 63.40 29.30 .455. .078 .455 30.40 

ENE 65.90 8.92 -- .661 -- 32.20 

E 38.00 3.90 .382 1.020 1.020 22.70 

ESE 17.10 3.56 -- 1.380 3.560 3.56 

SE 13.80 3.03 .350 .350 1.100 3.03 

4KE 10.50 2.65 .317 .094 2.570 3.68 

S 10.60 1.05 .934 -- 1.860 1.95 

SSW 5.59 1.26 .663 .266 1.260 4.42 

SW 3.94 2.21 -- 1.320 1.920 2.21 

WSW 27.50 2.65 .596 -- 2.380 2.65 

W 31.60 1.23 .645 -- .960 1.23 

Ww 39.10 2.23 1.490 .045 2.230 2.23 

NW 70.60 15.00 -- .276 1.990 15.60 

NNW 31.50 6.52 -- .068 1.090 9.91
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BY-1 and 2 ODCM

TABLE 2.3-30 

BV-1 AND 2 VENTILATION VENTS DISPERSION PARAMETERS (D/Q) 
-- FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR OR >150 HRS/QTR 

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 

(iE-9 meters-
2) 

INDIVIDUAL RECEPTORS 
DOWNWIND SITE VEGETABLE 

SECTOR BOUNDARY GARDEN MILK COW MILK GOAT MEAT ANIMAL RESIDENCE 

N 25.40 2.05 -- .693 .847 2.19 
NNE 18.80 2.02 -- .459 1.850 2.11 
NE 63.40 29.30 .455 .078 .455 30.40 
ENE 65.90 8.92 -- .661 -- 32.20 

E 38.00 3.90 .382 1.020 1.020 22.70 
ESE 17.10 3.56 -- 1.380 3.560 3.56 
SE 13.80 3.03 .350 .350 1.100 3.03 
ZE 10.50 2.65 .317 .094 2.570 3.68 

S 10.60 1.05 .934 -- 1.860 1.95 
SSW 5.59 1.26 .663 .266 1.260 4.42 
SW 3.94 2.21 -- 1.320 1.920 2.21 
WSW 27.50 2.65 .596 -- 2.380 2.65 

W 31.60 1.23 .645 -- .960 1.23 
WNW 39.10 2.23 1.490 .045 2.230 2.23 
NW 70.60 15.00 -- .276 1.990 15.60 
NNW 31.50 6.52 -- .068 1.090 9.91
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BV-I and 2 ODCM

TABLE 2.3-31 

BV-I AND 2 TURBINE BUILDING VENTS DISPERSION PARAMETERS (D/Q) 

FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR OR >150 HRS/QTR 

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 

(1E-9 meters-2) 

INDIVIDUAL RECEPTORS 

DOWNWIND SITE VEGETABLE 
SECTOR BOUNDARY GARDEN MILK COW MILK GOAT MEAT ANIMAL RESIDENCE 

N 20.20 2.05 -- .693 .847 2.190 

NNE 34.90 2.02 -- .459 1.850 2.110 

NE 54.20 29.30 .455 .078 .455 30.400 

ENE 57.50 8.92 -- .661 -- 32.200 

E 38.10 3.90 .382 1.020 1.020 22.700 

ESE 18.60 3.56 -- 1.380 3.560 3.560 

SE 19.00 3.03 .351 .351 1.100 3.030 

•SE 13.30 2.65 .318 .094 2.570 3.690 

S 11.30 10.40 .934 -- 1.860 1.950 

SSW 6.44 1.26 .664 .266 1.260 4.430 

SW 3.95 2.21 -- 1.320 1.920 2.210 

WSW 25.10 2.65 .597 -- 2.380 2.650 

w 28.40 1.23 .646 -- .961 1.230 

WNW 30.90 2.23 1.490 .045 2.230 2.230 

NW 56.10 14.90 -- .276 1.980 15.500 

NNW 25.10 6.53 -- .068 1.100 9.920
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BV-I and 2 ODCM

TABLE 2.3-32 
FOR INFORMATION ONLY 

BV-2 CONDENSATE POLISHING BUILDING VENT DISPERSION PARAMETERS'(D/Q) 
FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR OR >150 HRS/QTR 

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 

(1E-9 meters-
2 ) 

INDIVIDUAL RECEPTORS 
DOWNWIND SITE VEGETABLE 

SECTOR BOUNDARY GARDEN MILK COW MILK GOAT MEAT ANIMAL RESIDENCE 

N 20.20 2.05 -- .693 .847 2.190 NNE 34.90 2.02 -- .459 1.850 2.110 
NE 54.20 29.30 .455 .078 .455 30.400 
ENE 57.50 8.92 -- .661 -- 32.200 

E 38.10 3.90 .382 1.020 1.020 22.700 
ESE 18.60 3.56 -- 1.380 3.560 3.560 

.E 19.00 3.03 .351 .351 1.100 3.030 
SSE 13.30 2.65 .318 .094 -2.570 3.690 

S 11.30 10.40 .934 -- 1.860 1.950 SSW 6.44 1.26 .664 .266 1.260 4.430 
SW 3.95 2.21 -- 1.320 1.920 2.210 
WSW 25.10 2.65 .597 -- 2.380 2.650 

W 28.40 1.23 .646 -- .961 1.230 
WNW 30.90 2.23 1.490 .045 2.230 2.230 NW 56.10 14.90 -- .276 1.980 15.500 
NNW 25.10 6.53 -- .068 1.100 9.920

ISSUE 32-110



BV-1 and 2 ODCM

TABLE 2.3-33 
FOR INFORMATION ONLY 

BV-2 DECONTAMINATION BUILDING VENT DISPERSION PARAMETERS (D/Q) 

FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR OR >150 HRS/OTR 

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 
-2 

(1E-9 meters-) 

INDIVIDUAL RECEPTORS 
DOWNWIND SITE VEGETABLE 

SECTOR BOUNDARY GARDEN MILK COW MILK GOAT MEAT ANIMAL RESIDENCE 

N 25.40 2.05 -- .693 .847 2.190 

NNE 18.80 2.02 -- .459 1.850 2.110 

NE 63.40 29.30 .455 .078 .455 30.400 

ENE 65.90 8.92 -- .661 -- 32.200 

E 38.00 3.90 .382 1.020 1.020 22.700 

ESE 17.10 3.56 -- 1.380 3.560 3.560 

-SE 13.80 3.03 .350 .350 1.100 3.030 

SSE 10.50 2.65 .317 .094 -2.570 3.680 

S 10.60 1.05 .934 -- 1.860 1.950 

SSW 5.59 1.26 .663 .266 1.260 4.420 

SW 3.94 2.21 -- 1.320 1.920 2.210 

WSW 27.50 2.65 .596 -- 2.380 2.650 

W 31.60 1.23 .645 -- .960 1.230 

WNW 39.10 2.23 1.490 .045 2.230 2.230 

NW 70.60 15.00 -- .276 1.990 15.600 

NNW 31.50 6.52 -- .068 1.090 9.910
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BV-1 and 2 ODCM 

TABLE 2.3-34 
FOR INFORMATION ONLY 

BV-2 WASTE GAS STORAGE VAULT VENT DISPERSION PARAMETERS (D/Q) 
FOR CONTINUOUS GROUND LEVEL RELEASES >500 HRS/YR OR >150 HRS/QTR.  

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 

(1E-9 meters- 2 ) 

INDIVIDUAL RECEPTORS 
DOWNWIND SITE VEGETABLE 

SECTOR BOUNDARY GARDEN MILK COW MILK GOAT MEAT ANIMAL RESIDENCE 

N 25.40 2.05 -- .693 .847 2.190 
NNE 18.80 2.02 -- .459 1.850 2.110 
NE 63.40 29.30 .455 .078 .455 30.400 
ENE 65.90 8.92 -- .661 -- 32.200 

E 38.00 3.90 .382 1.020 1.020 22.700 
ESE 17.10 3.56 -- 1.380 3.560 3.560 
4E 13.80 3.03 .350 .350 1.100 3.030 

SSE 10.50 2.65 .317 .094 2.570 3.680 

S 10.60 1.05 .934 -- 1.860 1.950 
SSW 5.59 1.26 .663 .266 1.260 4.420 
SW 3.94 2.21 -- 1.320 1.920 2.210 
WSW 27.50 2.65 .596 -- 2.380 2.650 

W 31.60 1.23 .645 -- .960 1.230 
WNW 39.10 2.23 1.490 .045 2.230 2.230 
NW 70.60 15.00 -- .276 1.990 15.600 
NNW 31.50 6.52 -- .068 1.090 9.910
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BV-1 and 2 ODCM

TABLE 2.3-35 

BV-I AND 2 CONTAINMENT VENTS DISPERSION PARAMETERS (X/Q) 
FOR BATCH GROUND LEVEL RELEASES <500 HRS/YR OR <150 HRS/QTR 

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 

(sec/EP3 T) 

INDIVIDUAL RECEPTORS

MILK COW MILK GOAT

6.05E-7 

5.15E-7 

8.13E-7 
1. 11E-6 

2.76E-6 
3.81E-6 

4. 1OE-6 

6.55E-6 
1. 28E-5

3.72E-6 
1.40E-6 
1.38E-7 
5.66E-7 

1.17E-6 
2.34E-6 
8.13E-7 
3.92E-7 

1.82E-6 
6.67E-6 

1.23E-6 
3.80E-6 
1.35E-6

MEAT ANIMAL 

4.34E-6 
4.38E-6 
6.05E-7 

1.17E-6 
5.61E-6 
2.03E-6 
6.13E-6 

4.93E-6 
6.58E-6 
9.12E-6 
1.19E-5 

8.77E-6 
1.72E-5 
1.36E-5 
9.27E-6

RESIDENCE 

8.82E-6 
4.87E-6 
2.28E-5 
1.88E-5 

1.78E-5 
5.61E-6 
5.OOE-6 
8.49E-6 

5.14E-6 
1.78E-5 
1.03E-5 
1.29E-5 

1.05E-5 
1.72E-5 
6.36E-5 
5.29E-5

DOWNWIND SITE VEGETABLE 
SECTOR* BOUNDARY GARDEN

*Measured relevant to center point between BV-1 and BV-2 Containment Buildings 

Period of Record: 1976 - 1980

ISSUE 3

N 
NNE 
NE 
ENE 

E 
ESE 
SE 
SS& 

S 
SSW 
SW 
WSW 

W 
WNW 
NW 
NNW

8.21E-5 
3.04E-5 
4.59E-5 
3.72E-5 

2.93E-5 
2.47E-5 
2114E-5 
2.21E-5 

2.15E-5 
2.18E-5 
1.82E-5 
1.09E-4 

1.49E-4 
1.91E-4 
3.08E-4 
1.80E-4

8. 38E-6 
4.71E-6 
2.21E-5 
5.25E-6 

3.79E-6 
5.61E-6 
5.OOE-6 
6.31E-6 

3.03E-6 
6.58E-6 
1.03E-5 
1.29E-5 

1. 05E-5 
1.72E-5 
6.13E-5 
3.54E-5
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BV-l and 2 ODCM

TABLE 2.3-36 

BV-1 AND 2 VENTILATION VENTS DISPERSION PARAMETERS (X/O) 
FOR BATCH GROUND LEVEL RELEASES <500 HRS/YR OR <150 HRS/QTR 

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 

(sec/mr3)

INDIVIDUAL RECEPTORS

MILK COW MILK GOAT

4.21E-6 
1.43E-6 
1.40E-7 
5. 71E-7 

1. 19E-6 
2.43E-6 
8.24E-7 
3.95E-7 

1.92E-6 
7.41E-6 

1.30E-6 
4.24E-6 
1.45E-6

MEAT ANIMAL 

4.95E-6 
4.72E-6 
6.20E-7 

1.19E-6 
6.13E-6 
2.13E-6 
6.53E-6 

5.29E-6 
7.34E-6 
1.04E-5 
1.38E-5 

1.02E-5 
2.07E-5 
1.64E-5 
1.09E-5

RESIDENCE 

1.06E-5 
5.30E-6 
2.81E-5 
2.24E-5 

2.10E-5 
6.13E-6 
5.29E-6 
9.22E-6 

5.53E-6 
2.09E-5 
1.18E-5 
1,51E-5 

1.25E-5 
2.07E-5 
8.85E-5 
6.75E-5

*Measured relevant to center point between BV-1 and BV-2 Containment Buildings 

Period of Record: 1976 - 1980

ISSUE 3

DOWNWIND 
SECTOR* 

N 
NNE 
NE 
ENE 

E 
ESE 
SE 

S 
sW 
Sw 
WSW 

W 
WNW 
NW 
NNW

SITE 
BOUNDARY 

9.75E-5 
3.78E-5 

.6.13E-5 
4.83E-5 

3.66E-5 
2.99E-5 
2.55E-5 
2.65E-5 

2.52E-5 
2.60E-5 
2.13E-5 
1.34E-4 

1.77E-4 
2.33E-4 
3.32E-4 
1.90E-4

VEGETABLE 
GARDEN 

1.OOE-5 
5.11iE6 
2.70E-5 
5.58E-6 

3.99E-6 
6.13E-6 
5.29E-6 
6.72E-6 

3.14E-6 
7.34E-6 
1.18E-5 
1.51E-5 

1.25E-5 
2.07E-5 
8.57E-5 
4.69E-5

6.20E-7 

5.25E-7 

8.24E-7 
1.12E-6 

2.83E-6 

4.15E-6 

4.46E-6 

7.40E-6 
1.49E-5

2-114



BV-1 and 2 ODCM

TABLE 2.3-37 

BV-1 AND 2 PROCESS VENT DISPERSION PARAMETERS (X/Q) 

FOR BATCH ELEVATED RELEASES <500 HRS/YR OR <150 HRS/QTR 

FOR SPECIAL DISTANCES (IDENTIFIED IN TABLE 2.2-3) 

(sec/m3 )

INDIVIDUAL RECEPTORS

DOWNWIND SITE 
SECTOR* BOUNDARY

N 
NNE 
NE 
ENE 

E 
ESE 
SE 

S 
SSW 
SW 
WSW 

W 
NW 

NW 
NNW

3.09E-9 
2.85E-9 
2.02E-10 
1.02E-9 

2.15E-9 
6.90E-9 
.2.91E-6 
4.91E-6 

2.41E-6 
4.83E-6 
4.82E-6 
5.77E-7 

2.88E-9 
3.40E-9 
1. 34E-9 
1. 52E-9

VEGETABLE 
GARDEN 

3.30E-6 
2.68E-6 
7.42E-9 
3.21E-6 

2.91E-6 
4.97E-6 
3.52E-6 
3.56E-6 

1.78E-6 
2.52E-6 
2.75E-6 
2.81E-6 

1.68E-6 
1.61E-6 
3.31E-8 
3.73E-6

MILK COW MILK GOAT

5.44E-7 

4.96E-7 

6.02E-7 
6.53E-7 

1.65E-6 
1.50E-6 

8.79E-7 

4.89E-7 
1.13E-6

1.13E-6 
6.52E-7 
1.24E-7 
6.29E-7 

1. 14E-6 
1.95E-6 
6.02E-7 
2.18E-7 

6.60E-7 
1.78E-6 

1.1OE-7 
2.03E-7 
1.73E-7

MEAT ANIMAL 

1.34E-6 
2.47E-6 
5.44E-7 

1.14E-6 
4.97E-6 
1.43E-6 
3.47E-6 

2.84E-6 
2.52E-6 
2.44E-6 
2.57E-6 

1.37E-6 
1.61E-6 
1.07E-6 
1.31E-6

RESIDENCE 

3.36E-6 
2.68E-6 
5.51E-9 
1.67E-9 

2.91E-6 
4.81E-6 
3.52E-6 
4.71E-6 

2.96E-6 
3.96E-6 
2.75E-6 
2.81E-6 

1.68E-6 
1.61E-6 
3.10E-8 
3.81E-6

*Measured relevant to BV-I natural draft cooling tower 

Period of Record: 1976 - 1980

ISSUE 32-115



BY-1 and 2 ODCM

.TABLE 2.3-38 

BV-I AND 2 PROCESS VENT DISPERSION PARAMETERS (X/Q) 
FOR BATCH ELEVATED RELEASES <500 HRS/YR OR <J50 HRS/QTR* 

(sec/M3)

DISTANCES TO THE CONTROL LOCATIONS, IN MILES 
n l -- n -1 1 n i" ini • rs .r r - - -- n -A c A a I A.

V0. - J..  

1.07E-5 
5.39E-6 
1.67E-8 
8.87E-8

5.10E-6 
5.26E-6 
3.13E-6 
4.86E-6 

4.12E-6 
6.22E-6 
9.11E-6 
9.35E-6 

4.52E-6 
1.44E-8 
1.98E-8 
3.91E-6

4.10E-6 
2.83E-6 
7.39E-8 
2.60E-6 

2.77E-6 
3.48E-6 
3.38E-6 
3.33E-6 

3.97E-6 
2.84E-6 
3.47E-6 
3.16E-6 

4.21E-6 
5.66E-8 
8.37E-8 
3.66E-6

L.u - A.U A.U - Z.0 4.D - 3.U

1. 51E-6 
1. 36E-6 
1.72E-6 
1.66E-6 

1.44E-6 
1.34E-6 
1.31E-6 
1.29E-6 

1.59E-6 
1.48E-6 
1.25E-6 
1.46E-6 

1.69E-6 
1. 59E-6 
1.46E-6 
1.40E-6

1.13E-6 
1.13E-6 
1.19E-6 
1.13E-6 

1.12E-6 
9.93E-7 
9.58E-7 
9.42E-7 

1.17E-6 
1.08E-6 
1.11E-6 
1.01E-6 

1.25E-6 
1.17E-6 
1.08E-6 
1.08E-6

2.61E-6 
2.19E-6 
2.28E-6 
2.21E-6 

2.23E-6 
2.04E-6 
1. 99E-6 
1.95E-6 

2.34E-6 
2.18E-6 
2.19E-6 
2.29E-6 

2.49E-6 
1.92E-6 
2.24E-6 
2.15E-6

J.U- J.) 

8.84E-7 
8.05E-7 
9.28E-7 
9.25E-7 

8.74E-7 
6.70E-7 
7.14E-7 
6. 55E-7 

7.75E-7 
7.83E-7 
8.19E-7 
9.06E-7 

4.86E-7 
7.75E-7 
8.09E-7 
8.03E-7

3.5 - 4.0 4.0 - 4.5

5.93E-7 
5.64E-7 
6.34E-7 
6.06E-7 

5.11E-7 
4.37E-7 
4.32E-7 
3.95E-7 

4.74E-7 
5.62E-7 
6.89E-7 
5.99E-7 

5.80E-7 
5.28E-7 
5.42E-7 
5.37E-7

7.13E-7 
6.51E-7 
6.76E-7 
7.23E-7 

6.92E-7 
5.76E-7 
5.74E-7 
5.24E-7 

6.24E-7 
6.31E-7 
7.17E-7 
7.52E-7 

7.68E-7 
4.61E-7 
6.12E-7 
6.48E-7

4.5 - 5.0 

5.06E-7 
4.81E-7 
5.32E-7 
3.82E-7 

4.82E-7 
3.83E-7 
3.68E-7 
3.32E-7 

4.O0E-7 
4.77E-7 
5.85E-7 
5.07E-7 

5.48E-7 
4.89E-7 
4.60E-7 
4.56E-7

*Transmittal via Stone and Webster Engineering Corp. letter 2DLS-29981 under J.O. 12241 on January 30, 1987.
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N 
NNE 
NE ENE 

E 
ESE 
SE 
SSE 

S 
SSW 
SW 
WSW 

W 
WNW 
NW 
NNW

2.75E-15 
5.90E-17 
4.45E-16 
1.92E-15 

1.84E-15 
2.96E-13 
9.16E-8 
3.50E-8 

1.22E-7 
1.75E-5 
2.08E-5 
8.56E-8 

5.44E-17 
9.25E-18 
2.61E-16 
1.91E-15
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BV-1 and 2 ODCM

2.4 Gaseous Radwaste System

-The gaseous radwaste system has the capability to control, collect, 
process, store, recycle, and dispose of gaseous radioactive waste generated 
as a result of plant operations, including anticipated operational 
occurrences.  

A simplified flow diagram of the gaseous radwaste system for BV-I and BV-2 
is provided as Figure 2.4-1. A diagram showing the gaseous effluent 
release points is provided as Figure 2.4-2. Since the concept of a shared 
gaseous radwaste system is used, then gaseous waste generated can be 
stored, processed, and discharged from either BV-I or BV-2.
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2.4.1 BV-1 Gaseous Radwaste System Components 

2.-4-;1.1 BR-EV-2A & 2B: Degasifiers 

There are two Degasifiers. They are designed to continuously process reactor coolant letdown for reducing entrained noble gases in the liquid.  

2.4.1.2 GW-E-1A & 1B: Waste Gas-Chillers 
There are two Chillers. Non-condensable gases from the degasifiers are directed by system pressure to the Waste Gas Chillers.  

2.4.1.3 GW-TK-3A, 3B, 3C, & 3D: Gaseous Waste Charcoal Delay Beds 
There are four Charcoal Beds. The dry effluent from the Chillers is directed to the Waste Gas Charcoal Delay Beds for holdup of xenon and krypton and adsorption of radioiodines. When four beds are operated in series, they provide a holdup of xenon isotopes for about 30 days.  

2,*.1.4 GW-FL-5A & 5B: Overhead Gas Compressor Prefilters 
There are two Prefilters. The gaseous effluent (primarily hydrogen) is directed from the Gaseous Waste Charcoal Delay Beds to one of the Overhead Gas Compressor Prefilters. The filters remove carbon solids from the gas stream.  

2.4.1.5 GW-C-1A & 1B: Gas Compressors 

There are two Compressors. The waste gas enters one of the compressors after passing through the Prefilters.  
2.4.1.6 GW-TK-2: Gaseous Waste Surge Tank 

There is one Surge Tank. It has a capacity of 52 cuft. After compression to about 65 psig, the waste gas is sent to the Surge Tank.  This can be done automatically or manually.  
2.4.1.7 GW-TK-1A, IB, & IC: Waste Gas Decay Tanks 

There are three Decay Tanks. Each has a capacity of 132 cuft. The contents of the Surge Tank is transferred to the Decay Tanks for storage and decay. After 30 days of storage, all xenon and iodine should have decayed, and the resulting predominant nuclide should be krypton 85.
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2.4.1.8 RM-GW-108 And RM-GW-109: Gaseous Effluent Radiation Monitors 

"There are redundant Radiation Monitors on the combined BV-1 and 2 
gaseous waste release path. These Radiation Monitors continuously 
analyze gaseous waste as it is being discharged. Gaseous Monitor RM
GW-108B is an off-line gamma scintillator, while RM-GW-109 Channel 5 is 
an off-line beta scintillator. The upper activity alarm on the gaseous 
Channels of these Radiation Monitors have setpoints that would indicate 
we are approaching the Total Body Dose Rate or Skin Dose Rate limits 
for radioactive gas leaving the site. If an upper activity alarm on 
RM-GW-108 is received, it automatically terminates the discharge by 
closing an isolation valve downstream of the Decay Tanks.
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2.4.2 BV-2 Gaseous Radwaste System Components 

2.4;-2.1 2BRS-EV21A & 21B: Degasifiers 

There are four Degasifiers (two at Unit 1 and two at Unit 2). They are designed to continuously process reactor coolant letdown for reducing 
entrained noble gases in the liquid.  

2.4.2.2 2GWS-E21A & 21B: Waste Gas Chillers 

There are four Chillers (two at Unit 1 and two at Unit 2). Noncondensable gases from the degasifiers are directed by system pressure 
to the Waste Gas Chillers.  

2.4.2.3 2GWS-TK22A, 22B, 22C, & 22D: Waste Gas Charcoal Delay Beds 

There are four Charcoal Beds (four at Unit 1 and four at Unit 2). The dry effluent from the Chillers is directed to the Waste Gas Charcoal Delay Beds for holdup of xenon and krypton and adsorption of radioiodines. When four beds are operated in series, they provide a holdup of xenon isotopes for about 30 days.  

2.4.2.4 2GWS-FLT24A & 24B: Overhead Gas Compressor Prefilters 

There are two Prefilters. The gaseous effluent (primarily hydrogen) is directed from the Waste Gas Charcoal Delay Beds to one of the Overhead Gas Compressor Prefilters. The filters remove carbon solids from the 
gas stream.  

2.4.2.5 2GWS-C21A & 21B: Gas Compressors 

There are two Compressors. The waste gas enters one of the compressors 
after passing through the Prefilters.  

2.4.2.6 2GWS-TK21: Gaseous Waste Surge Tank 

There is one Surge Tank. It has a capacity of 52 cuft. After compression to about 65 psig, the waste gas is sent to the Surge Tank.  
This can be done automatically or manually.  

2.4.2.7 2GWS-TK25A, 25B, 25C, 25D, 25E, 25F, & 25G: Gaseous Waste Storage 
Tanks 

There are seven Decay Tanks. Each has a capacity of 132 cuft. The contents of the Surge Tank is transferred to the Decay Tanks for storage and decay. After 30 days of storage, all xenon and iodine should have decayed, and the resulting predominant nuclide should be 
krypton 85.  

2.4.2.8 RM-GW-108 And RM-GW-109: Gaseous Effluent Radiation Monitors 

Previously described in Section 2.4.1.
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BV-i and 2 ODCM

FIGURE 2.4-2 

BV-I AND 2 GASEOUS EFFLUENT RELEASE POINTS

- ,OhioK iver

0JEI

2

Release Point & Description

B

Elevation

1: Ventilation Vent 
1: Containment / SLCRS Vent 
1&2: Process Vent 
2: VentiLation Vent 
2: Containment / SLCRS Vent 
2: Condensate Polishing.Building Vent 
2: Waste Gas Storage Vault Vent 
2: Decontamination BuiLding Vent 
2: Turbine Building Vent

79 feet = 
154 feet = 
475 feet = 
85 feet = 

154 feet = 
80 feet = 
80 feet = 
80 feet = 

109 feet =

24 meters 
47 meters 

145 meters 
26 meters 
47 meters 
24 meters 
24 meters 
24 meters 
33 meters

Note: The Release Point shown for the Unit 2 Turbine Building Vent is 
a representative exhaust point for the 10 roof exhaust outlets.
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BV-I and 2 ODCM 

3.0 RADIOIO3GICAL ENVIRONMENTAL MCNITORflG PRGRAM 

The following program requirements are excerpts from the Radiological 

Assessment Branch Technical Position, Revision 1, 1979.  

Table 3.0-1 contains the DLC site number, sector, distance, sample point 

description, sampling and collection frequency, analysis, and analysis 

frequency for various exposure pathways in the vicinity of the Beaver Valley 

Power Station for the radiological environrental monitoring program.  

Figures 3.0-1 through 3.0-6 show the location of the various sampling 

points.  

PROGRAM REQUIE 

Environmental samples shall be collected and analyzed according to 

Table 3.0-1. Analytical techniques used shall be such that the detection 

capabilities in Appendix C, Table 4.12-1 are achieved.  

The results of the radiological environmental monitoring are intended to 

supplement the results of the radiological effluent monitoring by verifying 

•- that the measurable concentrations of radioactive materials and levels of 

radiation are not higher than expected on the basis of the effluent 

measurements and modeling of the environmental exposure pathways. Thus, the 

specified environmental monitoring program provides measurements of 

radiation and of radioactive materials in those exposure pathways and for 

those radionuclides which lead to the highest potential radiation exposures 

of individuals resulting from the station operation. The initial 

radiological envircom•ntal monitoring program should be conducted for the 

first 3 years of commercial operation (or other period corresponding to a 

maximum buxnup in the initial core cycle). Following this period, program 

changes may be proposed based on operational experience.  

The specified detection capabilities are state-of-the-art for routine 

envircmental measurements in industrial laboratories.  

Deviations are permitted from the required sampling schedule if specimens 

are unobtainable due to hazardous conditions, seasonal unavailability, 

malfunction of automatic sanmpling equipment and other legitimate reasons.  

If specimens are unobtainable due to sampling equipment malfunction, every 

effort shall be made to ccmplete corrective action prior to the end of the 

next sanpling period. All deviations from the sampling schedule shall be 

documented in the annual report.  

The laboratories of the licensee and licensee's contractors which perform 

analyses shall participate in the Environmental Protection Agency's (EPA' s) 

Environmental Radioactivity Laboratory Interconaparisons Studies (Crosscheck) 

Program or equivalent program. This participation shall include all of the 

determinations (sample medium-radicnuclide combination) that are offered by 

EPA and that also are included in the monitoring program. The results of 

analysis of these crosscheck samples shall be included in the annual report.  

The participants in the EPA crosscheck program may provide their EPA program 

code so that the NRC can review the EPA's participant data directly in lieu 

of submission in the annual report.  
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If the results of a determinaticn in the EPA crosscheck program (or equivalent program) are outside the specified control limits, the laboratory shall investigate the cause of the problem and take steps to correct it.  The results of this investigation and corrective action shall be included in the annual report.  

The requirement for the participation in the EPA crosscheck program, or similar program, is based on the need for independent checks on the precision and accuracy of the measurements of radioactive material in environmental sample matrices as part of the quality assurance program for environiental monitoring in order to demonstrate the results are reasonably 
valid.  

A census shall be conducted annually during the growing season to determine the location of the nearest milk animal and nearest garden greater than 50 square meters (500 sq. ft.) producing broad leaf vegetation in each of the 16 meteorological sectors within a distance of 8 km (5 miles). For elevated releases as defined in Regulatory Guide 1.111, Rev. 1, the census shall also identify the locations of all milk animals, and gardens greater than 50 square meters producing broad leaf vegetation out to a distance of 5 km (3 miles) for each radial sector.  

If it is learned fran this census that the milk animals or gardens are present at a location which yields a calculated thyroid dose greater than those previously sampled, or if the census results in changes in the location used in ODCM dose calculations, a written report shall be submitted to the Director of operating Reactors, NRR (with a copy to the Director of the NRC Regional Office) within 30 days identifying the new location (distance and direction). Milk animal or garden locations resulting in higher calculated doses shall be added to the surveillance program as soon as practicable.  

The sampling location (excluding the control sample location) having the lowest calculated dose may then be dropped from the surveillance program at the end of the grazing or growing season during which the census was conducted. Any location from which milk can no longer be obtained may be dropped from the surveillance program after notifying the NRC in writing that they are no longer obtainable at that location. The results of the land-use census shall be reported in the annual report.  

The census of milk animals and gardens producing broad leaf vegetation is based on the requirement in Appendix I of 10 CFR Part 50 to - Identify changes in the use of unrestricted areas (e.g., for agricultural purposes) to permit modifications in monitoring programs for evaluating doses to individuals from principal pathways of exposure.", The consumption of milk from animals grazing on contaminated pasture and of leafy vegetation contaminated by airborne radioiodine is a major potential source of exposure. Samples from milk animals are ccnsidered a better indicator of radioiodine in the environment than vegetation. If the census reveals milk animals are not present or are unavailable for sampling, then vegetation 
must be sampled.  
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The 50 square meter garden, considering 20% used for growing broad leaf 

vegetation (i.e, isimilar to lettuce and cabage), and a vegetation yield of 

2 kg/mr, will produce the 26 kg/yr assumed in Regulatory Guide 1.109, Rev.  
1, for child consurrption of leafy vegetation. .  

The increase in the number of direct radiation stations is to better 

characterize the individual exposure (mrem) and population exposure (man
rem) in accordance with Criterion 64 - monitoring radioactivity releases, of 

10 CFR Part 50, Appendix A. The NRC will place a similar amount of stations 

in the area between the two rings designated in Appendix C, 
Table 3.12-1.
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TABLE 3.0-1

RADIOLOGICAL ENV1RCNT&t, M101UNG PROGRAM

EXPOSURE PATHWAY 
AND/OR SAMPLE 

1. AIRBORNE 
Radioiodine and 
Particulates 

2. DIRECT RADIATION

DLC 

NO.  

13 
30 

32 
46.1 
48 

10 
13 
14 
15 
27 
28 
29B 
30 
32 
45 
45.1 
46 
46.1 
47 

48 

51 
59

SECTOR1 MILES2 SAMPLE POINT DESCRIPTrION

11 
4 

15 
3 
10

1.4 Meyer' s Farm 
0.5 Shippingport (S.S.)

0.8 
2.3 

16.3

Midland (S.S.) 
Industry, Midway Dr.  
Weirton, W. Va. Weirton Water 
Tower, Collier Way4

3 1.0 Shippingport Boro 
11 1.4 Meyer' s Farm 
11 2.5 Hookstown 
14 3.7 Georgetown Post Office 

7 6.1 BrEnton's Farm 
1 8.6 Sherman's Farm 
3 8.0 Beaver Valley Geriatric Center 
4 0.5 Shippingport (S.s.) 

15 0.8 Midland (S.S.) 
5 2.2 Rt. 18 & Anderson Street 
6 1.9 Raccoon Twp., Kennedy's Corner 
3 2.5 Irndstry, M:Lidway Drive 
3 2.3 Industry, Rt. 68 - Garage 

14 4.9 East Liverpool, Oh. Water Treatment 
Plant 

10 16.3 Weirton, W. Va. - Weirton Water Tower, 
Collier Way 

5 8.0 Aliquippa (S.S.) 
6 1.0 236 Green Hill Rd.

SAMPLIN AND C0LLEMCKC 

-FREQUENCY 

Continuous 
sanpler 
•peration w/ 

collection 
at least 
weekly.  

Continuous 
measurement 
with quarterly collection.

TYPE AND FRBWNCY 
OF ANALYSES 

Radioiodine Cartridge: 
1-131 analysis weekly.  

Particulate Sanpler: 
Gross beta analysis fol
lowing filter changes; 
Gamma isotopic analysis 
on composite (by loca
tion) quarterly.  

Ganm dose quarterly.

K .io3 

R sion
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TABLE 3.0-1 (continued) 

RADIOL13GICAL EV RCINV A M4t=IORfn3 PROM

EXPOSURE PATHWAY 
AND/OR SAME1PI 

DIPEC RADIATICN 
(continued)

DLC 
SITE 
NO.  

60 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95

SECTOR1 MILES2

13 
1 
2 
3 
4 
4 
5 
6 
6 
7 
8 
9 
9 
9 
10 
11 
12 
13 
14 
15 
15 
16 
2 

12 
16 

8 
10

2.5 
3.4 
6.0 
3.3 
2.5 
7.0 
4.1 
3.8 
5.6 
2.7 
4.4 
8.2 
3.6 
6.9 
4.2 
8.3 
5.7 
6.2 
7.0 
2.8 
4.8 
5.2 
3.9 
2.8 
1.1 
2.2 
2.3

SAMPLE PO•wT DESRiFTiCW

SAMPLI,3 AND 
COLLECTION 

FREQUENCY

444 Hill Road Continuous 
N. of Wstrn. Beaver School-Engle Rd. measurenent 
Brighton Twp., First Western Bank with quarterly 
Industry, Logan Park collection.  
618 Squirrel Run Road 
CCBC, 137 Pcplar Avenue 
117 Holt Road 
Raccoon Elementary School 
3614 Green Garden Road 
Raccoon Municipal Building 
Rt. 151 & Pross Ln.  
Raccoon Park Office, Rt. 18 
Millcreek United Presb. Church 
Hanover Municipal Building 
735 Mill Creek Road 
Hancock Parks & Recreation Complex 
Rts. 8 and 30 Intersection 
East Liverpool, Oh., 1090 Ohio Avenue 
Calcutta, Oh. - Calcutta Smith's Ferry Rd & Valley Drive 
Midland Heights, 110 Summit Road' 
Ohioville, 488 Smith's Ferry Road 
Opposite Fairview School 
Pine Grove & Doyle Roads 
Georgetown Road (S.S.) 
Midland - Sunrise Hills 
Mocleary Road & Pole Cat Hollow Road 
832 Mcleary Road

TYPE AND FREBJECY OF ANALYSES 

3amie dose quarterly.

ISSUE 3 Revision 5
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TABLE 3.0-1 (continued)

RADIOrCGICAL ENvnzcvm1AL mmTORINm PRG RAM

EXPOSURE PATHWAY 
AND/OR SAMPLE 

WATERBORNE 
a) Surface (River)

b) Drinking Water

DLC 
SITE 
NOD.  

49 

2.1 

4

5

c) Ground Water 

.d) Shoreline 
Sediment 

4. INGESTION 
a) Milk

b) Fish

SECIOR1 M:LES

3 

14 

15 

14

SAMPLE POINT DESCRIPTIae

5.0 Upstream side of Montgcmery Dam' 

1.5 Downstream, Midland - J&L 

1.3 Midland Water Treatment Plant 

4.9 East Liverpool, Oh., 
Water Treatment Plant

SAMPLING AND 
C0LLECTICN 

Composite 
sample w/ 
sample col
lection at 
least 
monthly'.  

oztposite 
sample w/ 
sample col
lection at 
least bi
weeklyg.

None required7

2A

25 
*8 

*8 

*8 

96 

2A

49

13

10 

10 

13 

3

0.2 BVE Outfal Discharge

2.1 

10.4

Searight's Farm 

Windsheimer' s Farm4

0.2 BVPS Outfall Discharge 

5.0 Upstream side of nmtgomexy Dam

Semi
annually.

At least bi
weekly when 
animals are 
on pasture; at 
least monthly 
at other times.  

Semii-annually 
one sample of 
available 
species.

TyE AND FREQECY 
OF ANALYSES 

Gamma isotopic analysis 
monthly; tritium analy
sis on composite (by 
location) quarterly.  

1-131 analysis bi
weekly; gamma isotopic 
analysis on composite 
(by location) monthly; 
tritiun analysis on con
posite (by location) 
quarterly.  

Gamina isotopic analy
sis semi-annually.  

Gamma isotopic and 1-131 
analysis on each sample.

Gamma isotopic analysis.  
on edible portion.

Re-,ý.sion 6
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TABLE 3.0-1 (continued) 

RADIOLOGICAL ENVIRCEMENTIL MairlORING PRGRPM

EKPOSSURE PA¶MW 
AND/OR SAMPLE 

4. INGESTION 
(continued) 

c) Food Products 
(Leafy Vege
tables)

DLC 
SITE 
NO. SECIOR1 MILES2 SAMPLE PoINr DESarIPTiW

Three (3) locations within 5 miles 
of BVPS (Shippingport, Industry, 
and Georgetown)' 
Cne (1) control location (Weirton, 
W. Va. area)'

SAMPLING AND 
COtLECTICzN 

FREQUENCY 

Annually at 
harvest 
tine.

TYPE AND FREmENCY 
OF ANALYSES

Gamma isotopic and 1-131 
analysis on edible 
portion.

'Sector numbers 1-16 correspond to the 16 compass direction sectors N - NNW.  

2Distance (in miles) is as measured from BVPS Unit 1 Containment Building.  

3All Sample Points, unless otherwise noted, are in the Commonwealth of Pennsylvania. Maps showing the approximate 

locations of the Sample Points are provided as Figures 3.0-1 through 3.0-6.  
4This is a Control Station and is presumed to be outside the influence of BVPS effluents.  

5A gamma isotopic analysis is to be performed on each sample when the gross beta activity is found to be greater than 

10 times the mean of the Control Station sample.  

'Composite samples are obtained by collecting an aliquot at intervals not exceeding 2 hours. For the upstream surface 

water location site 49, a. weekly grab sample, composited each month based on river flow at time of sampling is also 
acceptable.! 

7Collection of Ground Water samples is not required as the hydraulic gradient or recharge properties are directed toward 

the river because of the high terrain in the river valley at the BVPS; thus, station effluents do not affect local 
wells and ground water sources in the area.  

eThese Sample Points will vary and are chosen based upon calculated annual deposition factors (highest).  

'Exact location may vary due to availability of food products.
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FIGURE 3.0-1 
RADIOLOGICAL ENVIRONMENAL MONITORING PROGRAM 

AIR SAMPLING LOCATIONS
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FIGURE 3.0-2 

RADIOLOGICAL ENVIRONMENAL MONITORING PROGRAM 

TLD LOCATIONS
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FIGURE 3.0-2 Continued 

RADIOLOGICAL ENVIRONMENTAL MONITORING PRGGRAM 

TLD LOCATIONS

Southeast

Sector -Site #

7

6 

5 

6 

6 

6

2727 
45.1 

51 

59 

76 

77

(miles)

1.9 

8.0

1.0 

3.8

1 - - --

Loctio secto1

8

9

Site #

7 7 17 
4 T

Location

unItlnL s rmn]

Raccoon Twp., Kennedy 
Comers

236 Green Hill Road

Raccoon Elementary 
School

4 Green Garden Koad

Distance

79 4.4

i ..80

-+4-I I 1
9

8

82

8.2

6.9

I -.. + �- .1-
94 2.2

Raccoon Municipal Bldg.  
Rt. 151 & Pross Ln.

Raccoon Park Office-Rt.  
18 
Hanover Municipal 
Building
McCleary Road & Pole Cat 
Hollow Road

6 3_____ ._______________ - -_____I_____I______

Northwest

:11!~ 1 T .d ... , I ..--1 Location Sector Site # Distance
(m es) ' 1 t ~.... ~~ "~~' __________________il

Location

14. 61 7.0

r +�-4 -- I -- .1. 1
MVidUlanu

E. Liverpool, Oh. (Water 
Company)
xaneJy F ram

4;>
15

15

16 90 5

2.8

I .. + 4.
69 4.8

E. Liverpool, Oh., 1090 I- 16 Ohio Avenue : 

Northeast 

Location I Sector

ppi t B gpor oro

Beaver Valley Geriatric 
Ctr.  
Shippingport (S.S.)
Rt. 18 & Anderson Street 

Industry, Midway Drive
Industry, Rt. 68 - Garage T

2

3

4 73 2- 61S ilR R

93 1.

Site # Distance

0 1 Shi'
/U 3.4

6.0

Calcutta, Oh. - Calcutta 
Smith's Ferry Rd & Valley 
Drive 

Midland Heights - 110 
Summit Road 
Ohioville - 488 Smith's

Opposite Fairview School 
Midland - Sunrise Hills

Location

North of Western Beaver

1hn -ShP~,

Brighton Twp., First

2

71

esern an I W t B k
72 3.3 Industry, Logan Park

7.U

4' 117 Hlt! Ro

CCBC- 137 Poplar 
Avenue

Avenue
91 3.9

L ____ I ____ I _____

Pine Grove Rd. & Doyle 
Rd.

Southwest 

Distance Location I: Sector j Site # 
(miles) _I',

1. I ::Meyer's Farm 

Hookstown 
Weirton, W. Va., - Weirton 
Water Tower, Collier Way 
Millcreek United Presb.  
Church

11

WeroW a,-Witn 12 92 2.8 Georgetown Road 

Mc UiPs 10 95 2.3 832 McCleary Road 
C hurch r • -I ,'a :•,• .. , : . . . ... .. . ...

Distance Location 
(miles)

8.3

Recreation Comolex I . * -

Hancock Co. Parks & 
Recreation Complex

735 Mill CreekRoad
I _________ I. ___________ __________________________
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BV-I and 2 ODCM

FIGURE 3.0-3 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

SHORLINE, SEDIMENT, SURFACE WATER, AND DRINKIG WATER SAMPLING LOCATIONS

Water/Shoreline Sediment Sampling Locations 
Sample Type Sector Site # Distance Location 

________ _____ ____ (miles) 

Surface Water 14 2.1 1.5 Downstream, Midland - J&L 

Surface Water 3 49 5 Upstream side of Montomery Dam 

Seditment 1 2A U.2 BVPS Outtall Discharge 

Drinking Water 45 4 1.3 Midland Water Treatment Plant 

Drinking Water 145 4.9 E. Liverpool, Oh. Water Treatment Plant
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BV-I and 2 ODCM

FIGURE 3.0-4 
RADIOLCGICAL E NVIRCNMENTL MNITOPaI-G PR A2P 

MILK SAMPLINIG LO•CTINS

Milk Samplin Locations 
Sector Site P Distance Location 

(miles) 
10 25* 2.1 Searight's Farm 
10 96 10.4 Windsheimer Farm 

* 

Three ires based o i highest dep ion factors.  

3-12 ISSUE 3 
Revision 5



BV-I and 2 ODCM

FIGURE 3.0-5 

RADIOLWGICAL 2qIVFjThL MONITORING PROGRAM 

FODCRDP SAMPLING LOATI/XCNS

Food Sampling Locations 
Site # Description 

I10 Shipping:port Boro 

15 Georgetown Post Office 

4 6 Industry, Midway Dr.  
48 Weirton, W. Va., - Weirton 

Water Tower, Collier Way 
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BV-I and 2 ODCM 

FIGURE 3.0-6 

RADIOLOGICAL ENVIRM ENT-L M4TORING PROGRAM

FISH SAMPLING LOCATIaNS

Fish Sampling Locations Sector Site # Distance (miles Location 
13 ; 2A I 0.2 BVPS Outfall Discharge 
3 49 5.0 1 Upstream side of Montgoame Dam [ 
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BV-1 and 2 ODCM

4.0 INFORMATION RELATED TO 40 CFR 190 

Appendix C CONTROL 3.11.4.1 requires that when the calculated doses 

associated with the effluent releases exceed twice the limits of Appendix C 

CONTROL 3.11.1.2.a, 3.11.1.2.b, 3.11.2.2.a, 3.11.2.2.b, 3.11.2.3.a, or 

3.11.2.3.b, calculations shall be made including direct radiation 

contributions from the units (including outside storage tanks, etc.) to 

determine whether the dose or dose commitment to any MEMBER OF THE PUBLIC 

fran all facility releases of radioactivity and to radiation fran uranium 

fuel cycle sources exceeds the limits of < 25 mrem to the total body or any 

organ, except the thyroid, which is limited to < 75 mrcem for a calendar 

year. If any of these limits are exceeded, prepare and submit to the 

Crniaission within 30 days a Special Report puruant to Technical 

Specification 6.9.2f. The following shall be included in the Special 

Report: 

"* Define the corrective action to be taken to reduce subsequent releases to 

prevent recurrence of exceeding the limits of Appendix C CONTROL 3.11.4.1.  

e Include the schedule for achieving conformance within the limits of 

Appendix C CONTROL 3.11.4.1.  

"* Include an analysis that estimates the radiation exposure (dose) to a 

MEMBER OF THE PUBLIC fron uranium fuel cycle sources, including all 

effluent pathways and direct radiation, for the calendar year that 

includes the release(s) covered by this report.  

"* Describe levels of radiation and concentrations of radioactive material 

involved, and the cause of exposure levels or concentrations.  

"* If the estimated dose(s) exceeds the limits of Appendix C CONTROL 

3.11.4.1, and if the release condition resulting in violation of 40 CFR 

Part 190 has not already been corrected, include a request for a variance 

in accordance with the provisions of 40 CFR Part 190. Submittal of the 

report is considered a timely request, and a variance is granted until 

staff action on the request is ccaplete.

ISSUE 34-1



BV-i and 2 ODCM

4.1 INSIDE THE SITE BOUNDARY RADIATION DOSES 
A separate assessment of radiation doses frao radioactive effluents to ME4BERS OF THE PUBLIC due to their activities inside the site boundary is generally not necessary because the exposure time for individuals not Occupationally associated with the plant site is minimal in ccTparison to the exposure time considered for the dose calculation at or beyond the site boundary.cacltoatO endhese 
For reporting purposes, separate guidance for calculating radiation doses to a MMBER OF THE PUBLIC inside the site boundary is not needed because the dose assessnts for an offsite MMBER OF THE PUBLIC is also assumed to be for a MEBER OF THE PUBLIC conducting activities cnsite. This is verified by showing that the ground release X/Q dispersion parameter used for dose calculation at the site boundary (0.352 miles NW) are greater than the X/Q dispersion parameter at the location where a MEMBER OF THE PUBLIC would inst likely have the maxinjm exposure time (0-0.5 miles N and NNW). A caiparison of these X/Q dispersion paraneters is as follows:

site 

(0.352 miles NW) 

9.24E-5 sec/r 3 

1. 03E-4 sec/n3 

7.35E-5 sec/rn3 

9.24E-5 sec/m3 

9.24E-5 sec/r 3 

7.35E-5 sec/m3

Inside Site Bounda.  

(0-0.S miles N) 
2.33E-5 sec/r 3 

2.76E-5 sec/m3 

2.44E-5 sec/r 3 

2.33E-5 sec/"3 

2.33E-5 sec/r 3 

2.44E-5 sec/m3

Inside Site Bomndarý 

.(0-0. miles N-W) 
5.47E-5 sec/rn3 

6.01E-5 sec/rn3 

5.57E-5 sec/r 3 

5.47E-5 sec/rn3 

5.47E-5 sec/n3 

5.57E-5 sec/rm3

4-2

7/0 References 
DXM Table 2.2-4 

CCM Table 2.2-5 
DCM Table 2.2-7 

CDC Table 2.2-8 
ODCI Table 2.2-9 CM4 Table 2.2-10 
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FIGURE 5-1 

)R GASEOUS AND LIQUID EFFLUENTS

ea, 

iiti C

/
MILES 

0 1/8 1/4

Shippingport

This Site Boundary for 

Liquid Effluents does not 

include the areas over the 

Ohio River. With this exception 

the site Boundaries are identical.

#2

to= m aSite Boundary-EI Iluents

-Direction of Drainage-Liquids
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BV-1 and 2 ODCM

APPENDIX A 

SUMMARY OF DISPERSION CALCULATIONAL PROCEDURES 

Annual average and grazing season average values of relative concentration (X/Q) 

and deposition (D/Q) were calculated for continuous and intermittent gaseous 

releases of activity from the site according to the straight-line airflow 

(Gaussian) model described in NRC Regulatory Guide 1.111, Revision 1. Undecayed 

and undepleted sector average X/Q and D/Q values were obtained for each of 

sixteen 22.5-degree sectors at the site boundary and maximum individual 

receptors. For an elevated release, defined as occurring at a height that is 

twice the height or more of a nearby structure, credit was taken for the 

effective release height which is comprised of the physical release height plus 

momentum plume rise minus the terrain height at a given receptor. A building 

wake correction factor was used to adjust calculations for ground-level 

releases. Airflow reversals were also accounted for by applying site-specific 

terrain recirculation factors for both ground and elevated releases at the site 

(Albersheim, 1978). The methodology employed in the calculation of intermittent 

release X/Q and DIQ values is that described in NUREG/CR-2919 (Sagendorf, et.  

al...1982).  

The site continuous gaseous release points that have been -valuated include the 

process vent attached to the BVPS-1 natural draft cooling tower, the Containment 

Vents, Ventilation Vents, Turbine Building Vents, the BVPS-2 Condensate.  

Polishing Building Vent, Decontamination Building Vent, and Gaseous Waste 

Storage Tank Vault Vent. The intermittent releases are from the Process Vent, 

Containment Vents, and Ventilation Vents. Only the process vent was considered 

to be an elevated release with all other release points being treated as ground 

level releases. A summary of the release characteristics and their locations is 

given in Appendix A, Table 1.1.  

Onsite meteorological data for the period January 1, 1976 through 

December 31, 1980 were used as input for the annual-average calculations. The 

grazing season was represented by a six-month period from May 1 through 

October 31 for each year of the 5-year meteorological data base. This grazing 

season corresponds reasonably well with the growing season. The data were 

collected according to guidance in NRC Regulatory Guide 1.23 as described in 

Section 2.3 of the BVPS-2 FSAR. The parameters used in the X/Q-D/Q calculations 

consist of wind speed, wind direction, and AT as an indicator of atmospheric 

stability. The lower level winds (35 ft) and AT (150-35 ft) were used for all 

release points except the process vent which required the use of 500 ft winds 

and AT (500-35 ft) which are representative of the release height (510 ft).  

The annual average and grazing season X/O and D/Q values for the continuous and 

intermittent radioactive releases were calculated at the site boundary, nearest 

resident, nearest vegetable garden, nearest milk cow, nearest milk goat, and 

nearest meat animal. In the case of the process vent releases, several of each 

receptor type were evaluated in each downwind sector to determine the maximum 

X/Q-D/Q values. The distances of the limiting maximum individual receptors from 

the radioactive release points are given in Table 2.2-3. The continuous release 

annual average X/Q values at the special locations for the Containment Vents, 

Ventilation Vents, Process Vent, Turbine Building Vents, Decontamination 

Building Vent, Waste Gas Storage Vault Vent, and Condensate Polishing Building 

Vent are given in Tables 2.2-4 through 2.2-10 respectively. Continuous release 

annual average X/Q's for these same release points are also given at ten

ISSUE 3A-1



BV-i and 2 ODCM

APPENDIX A 

SUMMARY OF DISPERSION CALCULATIONAL PROCEDURES (continued) 

incremental downwind distances. Continuous release D/Q values for these same release points are given in Tables 2.3-21 through 2.3-27 for the incremental 
distances and in Tables 2.3-28 through 2.3-34 for the special locations. Due to their location adjacent to the containment building, the BVPS-2 Decontamination Building and Gaseous Waste Storage Tank Vault X/Q's and D/0's are the same as the containment vent X/Q's and D/Q's. Likewise, the Turbine Building Vent X/Q's and D/Q's apply to the BVPS-2 Condensate Polishing Building as well due to its 
location adjacent to the Turbine Building.

Tables 2.3-35 through 2.3-38 contain short term X/Q 
originating from the Containment Vent, Ventilation 
releases respectively. The values in these tables 
year of Containment and Ventilation Vent purges and 74 
Vent purges.

values for batch releases 
Vent, and Process Vent 

are based on 32 hours per 
hours per year of Process

4%.

Albersheim, S. R., Development Of Terrain Adjustment Factors For Use At the Beaver Valley Power Station For the Straight-Line Atmospheric Dispersion 
Model, NUS-2173, NUS Corporation, June 1978 

Sagendorf, J. F., Goll, J. T. and Sandusky, W. F., XOQDOQ: Computer Program For The Meteorological Evaluation Of Routine Effluent Releases At Nuclear 
Power Stations, NUREG/CR-2919, U. S. Nuclear Regulatory Commission, 
September, 1982.
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BV-I and 2 ODCM 

APPENDIX A 

TABLE A:1 

BV-I AND 2 RELEASE CONDITIONS

TYPE OF RELEASE 

Release Point 
Height (m) 

Adjacent Building 
Height,(m)

VENTILATION 
VENT 

GROUND LEVEL 

Long Term 
And 

Short Term 

26 

19

CONTAINMENT 
VENT 

GROUND LEVEL 

Long Term 
And 

Short Term 

47 

44

PROCESS 
VENT 

ELEVATED 

Long Term 
And 

Short Term 

155 

155 -

TURBINE 
BUILDING 

VENT 

GROUND LEVEL 

33 

33

Relative Loca- E 
tion To Adjacent P: 
Structures .: 

Exit Velocity 
(m/sec) 

Internal Stack 
Diameter (i) 

Building Cross- 2 
Sectional Area (mi) 

Purge Frequency* 
(hours/year) 

Purge Duration 
(hrs/release)

. Side Of Top Center Of Atop Cooling 
rimary Auxi- Containment Tower 
iary Bldg Dome

NA 

NA 

1600

NA 

NA 

1600 

3232

8 8

Turbine 
Building

9.4

0.25 

NA 

74 

NA

NA 

NA 

NA 

NA

*Applied to Short Term calculations only
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BV-I and 2 ODCM 

APPENDIX B 

INPUTS TO COMPUTER CODES FOR GENERATION OF SOURCE TERMS 

This Appendix contains the input parameters to the various computer codes used 

by Duquesne Light Company and its subcontractors for determination of the Liquid 

and Gaseous source term mixes. The inputs are contained in the following Tables 

of this Appendix: 

Table B:la Inputs To Gale Code For Generation Of BV-I Liquid Source Term 
Mixes 

Table B:Ib Inputs To SWEC LIQ1BB Code For Generation Of BV-2 Liquid Source 
Term Mixes 

Table B:2a Inputs To SWEC GAS1BB Code For Generation Of BV-I Gaseous Source 
Term Mixes 

Table B:2b Inputs To SWEC GAS1BB Code For Generation Of BV-2 Gaseous Source 
Term Mixes

B-I ISSUE 3 
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BV-1 and 2 ODCM

APPENDIX B 

TABLE B:la 

INPUTS TO GALE CODE FOR GENERATION OF BV-1 LIQUID SOURCE TERM MIXES 

BV-I PWR INPUTS IIATTV

Thermal Power Level (megawatts) 
Plant Capacity Factor 
Mass Of Primary Coolant (thousand Ibs) 
Percent Fuel With Cladding Defects 
Primary System Letdown Rate (gpm) 

Letdown Cation Demineralizer Flow 
Number Of Steam Generators 
Total Steam Flow (million lbs/hr) 
Mass Of Steam In Each Steam Generator (thousand lbs) 
Mass Of Liquid In Each Steam Generator (thousand ibs) 

Total Mass Of Secondary Coolant (thousand lbs) 
Mass Of Water In Steam Generator (thousand lbs) 
Blowdown Rate (thousand lbs/hr) 
Primary To Secondary Leak Rate (lbs/day) 
Fission Product Carry-Over Fraction 

Halogen Carry-Over Fraction 
Condensate Demineralizer Flow Fraction 
Radwaste Dilution Flow (thousand gpm)

¶

BV-1 LIQUID WASTE INPUTS

STREAM 

Shim Bleed 
Rate 

Equipment 
Drains 

Clean Waste 
Input 

Dirty Waste 
Input 

Blowdown 

Untreated 
Blowdown

FLOW RATE 
(gal/day) 

1.32E4 

6.00E2 

7.50E1 

1.35E3

FRACTION 
OF PCA

FRACTION 
DISCHARGE

1.000 0.000

1.000 

1.000 

0.035

9.75E4

0.000 

1.000 

1.000 

1.000

COLLECTION 
TIME 

(days) 

11.260 

11.260 

0.071 

0.071 

0.071

DELAY.  
TIME 

(days)

DECONTAMINATION 
FACTORS 

I Cs OTHERS

7.220 IE7 1E7 1E7 

7.220 IE7 1E7 1E7 

0.648 1E5 2E4 1E5 

0.648 1E5 2E4 1E5

0.648 IE5 2E4 IE5

0.0

B-2 ISSUE 3 
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2766.000 
.800 

345.000 

.120 60.000 

6.000 
3.000 

11.620 
6.772 

97.000 

1296.000 
291.000 
33.900 

100.000 
.001 

.010 
0.000 

22.500

BV-I LIQUID WASTE INPUTS



BV-I and 2 ODCM

APPENDIX B 

TABLE B:lb 

INPUTS TO SVEC LIQ1BB CODE FOR GENERATION OF BV-2 LIQUID SOURCE TERM MIXES

BV-2 PWR INPUTS 

Thermal Power Level (megawatts) 
Plant Capacity Factor 
Mass Of Primary Coolant (thousand ibs) 
Percent Fuel With Cladding Defects 
Primary System Letdown Rate (gpm) 

Letdown Cation Demineralizer Flow 
Number Of Steam Generators 
Total Steam Flow (million lbs/hr) 
Mass Of Steam In Each Steam Generator (thousand Ibs) 
Mass Of Liquid In Each Steam Generator (thousand lbs) 

Total Mass Of Secondary Coolant (thousand lbs) 
Mass Of Water In Steam Generator (thousand ibs) 
Blowdown Rate (thousand lbs/hr) 
Primary To Secondary Leak Rate (lbs/day) 
Fission Product Carry-Over Fraction 

Halogen Carry-Over Fraction 
Condensate Demineralizer Flow Fraction 
Radwaste Dilution Flow (thousand gpm)

VALUE 

2766.000 
.800 

385.000 
.120.  

57.000 

5.700 
3.000 

11.600 
8.700 

100.000

2000.000 
298.000 

22.300 
100.000 

.001 

.010 

.700 
7.800

BV-2 LIQUID WASTE INPUTS

STREAM 

Containment 
Sump 

Auxiliary 
Building Sump 

Miscellaneous 
Sources

Rx Plant 
Samples

Lab Drains 

Cond. Demin.  
Rinse Water 

CVCS 

Turbine-Bldg.  
Drains

FLOW RATE 
(gal/day)

FRACTION 
OF PCA

40 1.000

200 

700

0.100 

0.010

35 1.000

400 

2685

0.002 

1.1E-4

60

7200

FRACTION 
DISCHARGE

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0

B-3

COLLECTION 
TIME 

(hrs)

35.5 

35.5 

35.5 

35.5 

35.5 

35.5 

1300

DELAY 
TIME 

(hrs)

DECONTAMINATION 
FACTORS 

I CsRb OTHERS

6.2 1E3 1E4 

6.2 1E3 1E4 

6.2 1E3 1E4 

6.2 1E3 1E4 

6.2 IE3 1E4 

6.2 1E3 1E4 

173 1E4 4E3
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BV-1 and 2 ODCM

APPENDIX B

TABLE B:2a 

INPUTS TO SWEC GAS1BB CODE FOR GENERATION OF BV-1 GASEOUS 

BV-1 PWR INPUTS

SOURCE TERM MIXES 

VALUE

Thermal Power Level (megawatts) 
Plant Capacity Factor 
Mass Of Primary Coolant (thousand lbs) 
Percent Fuel With Cladding Defects 
Primary System Letdown Rate (gpm) 
Letdown Cation Demineralizer Flow 
Number Of Steam Generators 
Total Steam Flow (million lbs/hr) 
Mass Of Steam In Each Steam Generator (thousand lbs) 
Mass Of Liquid In Each Steam Generator (thousand lbs) 
Total Mass Of Secondary Coolant (thousand Ibs) 
Uss Of Water In Steam Generator (thousand ibs) 
Blowdown Rate (thousand lbs/hr) 
Primary To Secondary Leak Rate (lbs/day) 
Fission Product Carry-Over Fraction 
Halogen Carry-Over Fraction 
Condensate Demineralizer Flow Fraction 
Radwaste Dilution Flow (thousand gpm) 

BV-i GASEOUS WASTE INPUTS

There Is Not Continuous Stripping Of Full Letdown Flow 
Hold Up Time For Xenon (days) 
Hold Up Time For Krypton (days) 
Primary Coolant Leak To Auxiliary Building (lb/day) 
Auxiliary Building Leak Iodine Partition Factor 
Gas Waste System Particulate Release Fraction 
Auxiliary Building Charcoiodine Release Fraction 

Particulate Release Fraction 
Containment Volume (million cu-ft) 
Frequency Of Primary Coolant Degassing (times/yr) 
Primary To Secondary Leak Rate (lb/day) 

There Is A Kidney Filter 
Containment Atmosphere Cleanup Rate (thousand cfm) 
Purge Time Of Containment (hours) 

There Is Not A Condensate Demineralizer 
Iodine Partition Factor (gas/liq) In Steam Generator 
Frequency Of Containment Building High Vol Purge (times/yr)* 
Containment Volume Purge Iodine Release Fraction 

Particulate Release Fraction 
Steam Leak To Turbine Building (lbs/hr) 
Fraction Iodine Released From Blowdown Tank Vent 
Fraction Iodine Released From Main Condensate Air Ejector 

There Is Not A Cryogenic Off Gas System

2766.000 
.800 

385.000 
.120 

57.000 
5.700 
3.000 

11.600 
8.700 

100.000 
2000.000 
298.000 
52.000 

100.000 
.001 
.010 

0.000 
15.000 

VALUE

39.000 
2.000 

160.000 
7.5E-3 
0.000 
1.000 
1.000 
1.800 
2.000 

100.000 

2.000 
8.000 

0.010 
4.000 
1.000 
1.000 

1700.000 
0.000 
0.440

*2 cold and 2 hot purges
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APPENDIX B 

TABLE B:2b 

INPUTS TO SWEC GAS1BB CODE FOR GENERATION OF BV-2 GASEOUS SOURCE TERM MIXES

BV-2 PWR INPUTS 

Thermal Power Level (megawatts) 
Plant Capacity Factor 
Mass Of Primary Coolant (thousand lbs) 
Percent Fuel With Cladding Defects 
Primary System Letdown Rate (gpm) 
Letdown Cation Demineralizer Flow 
Number Of Steam Generators 
Total Steam Flow (million lbs/hr) 
Mass Of Steam In Each Steam Generator (thousand ibs) 
Mass Of Liquid In Each Steam Generator (thousand lbs) 
Total Mass Of Secondary Coolant (thousand lbs) 
Mss Of Water In Steam Generator (thousand lbs) 
Blowdown Rate (thousand lbs/hr) 
Primary To Secondary. Leak Rate (lbs/day) 
Fission Product Carry-Over Fraction 
Halogen Carry-Over Fraction 
Condensate Demineralizer Flow Fraction 
Radwaste Dilution Flow (thousand gpm) 

BV-2 GASEOUS WASTE INPUTS

There Is Not Continuous Stripping Of Full Letdown Flow 
Hold Up Time For Xenon (days) 
Hold Up Time For Krypton (days) 
Primary Coolant Leak To Auxiliary Building (lb/day) 
Auxiliary Building Leak Iodine Partition Factor 
Gas Waste System Particulate Release Fraction 
Auxiliary Building Charcoiodine Release Fraction 

Particulate Release Fraction 
Containment Volume (million cu-ft) 
Frequency Of Primary Coolant Degassing (times/yr) 
Primary To Secondary Leak Rate (lb/day) 

There Is A Kidney Filter 
Containment Atmosphere Cleanup Rate (thousand cfm) 
Purge Time Of Containment (hours) 

SThere Is Not A Condensate Demineralizer 
Iodine Partition Factor (gas/liq) In Steam Generator 
Frequency Of Containment Building High Vol Purge (times/yr)* 
Containment Volume Purge Iodine Release Fraction 

Particulate Release Fraction 
Steam Leak To Turbine Building (lbs/hr) 
Fraction Iodine Released From Blowdown Tank Vent 
Fraction Iodine Released From Main Condensate Air Ejector 

There Is Not A Cryogenic Off Gas System

trs

VALUE

2766.000 
.800 

385.000 
.120 

57.000 
5.700 
3.000 

"11.600 
8.700 

100.000 
2000.000 
298.000 
22.300 

100.000 
.001 
.010 
.700 

7.800 

VALUE

45.800 
2.570 

160.000 
7.5E-3 
0.000 
0.100 
0.010 
1.800 
2.000 

100.000 

20.000 
8.000 

0.010 
4.000 
1.000 
1.000 

1700.000 
0.000 
0.270

*2 cold and 2 hot purges
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BV-I and 2 ODCM 

APPENDIX C 
ODCM CONTROLS 

This appendix contains procedural details for the Radiological Effluent Technical 

Specification (RETS) that were transferred from the Technical Specifications per 

Unit 1/2 Arendments 188/70, and in accordance with Generic Letter 89-01 and 

Generic Letter 89-01, Supplement No. 1 (NtREI 1301).  

This appendix also includes selected Definitions and Tables as delineated in 

Section 1 of the Technical Specifications and selected applicability, and 

surveillance requirenent statements as delineated in Section 3/40 of the Technical 

Specifications. These were added to Appendix C for reference purposes, even 

though they are currently described in the Technical Specification.  

The numbering of each specific Control, Surveillance Requirement and Table 

contained in the appendix does not appear to be sequential. This is intentional, 

as all Control, Surveillance Requirement and Table numbers remained the same when 

they were transferred from the Technical Specifications. This was done in an 

effort to minimize the amount of plant procedure changes and to eliminate any 

confusion associated with numbering changes.  
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BV-I and 2 ODCM

APPENDIX C 
ODCM CONTROLS 

The defined terms of this section appear in capitalized type and are applicable 
throughout these CONTROLS.  

1.5 ACTION shall be those additional requirements specified as corollary 
statements to each principal CONTROL and shall be part of the CONTROLS.  

1.9 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel 
output such that it responds with the necessary range and accuracy to known 
values of the parameter which the channel monitors. The CHANNEL 
CALIBRATION shall enccopass the entire channel including the sensor and 
alarm and/or trip functions, and shall include the CHANNEL FUNCTIONAL TEST.  
The CHANNEL CALIBRATION may be performed by any series of sequential, 
overlapping, or total channel steps such that the entire channel is 
calibrated.  

1.10 A CHANNEL CHECK shall be the qualitative assessment of channel behavior 
during operation by observation. This determination shall include, where 
possible, cornarison of the channel indication and/or status with other 
indications and/or status derived frcm independent instrument channels 
measuring the same parameter.  

1.11 A CHANNEL FUNCTIONAL TEST shall be the injection of a simulated signal into 
the channel as close to the primary sensor as practicable to verify 
OPERABILITY including alarm and/or trip functions.  

1.19 DOSE EQUIVALENT 1-131 shall be that concentration of 1-131 (uCi/gram) which 
alone would produce the same thyroid dose as the quantity and isotopic 
mixture of 1-131, 1-132, 1-133, 1-134, and 1-135 actually present. The 
thyroid dose conversion factors used for this calculation shall be those 
listed in Table E-7 of Regulatory Guide 1.109, Revision 1, 1977 or Table 
III of TID 14844.  

1.21 The FREQUENCY NOTATION specified for the performance of Surveillance 
Requirements shall correspond to the intervals defined in Table 1.2.  

1.31 A GASEOUS RAWME TREATMENT SYSTEM is any system designed and installed to 
reduce radioactive gaseous effluents by collecting primary coolant system 
of fgases from the primary system and providing for delay or holdup for the 
purpose of reducing the total radioactivity prior to release to the 
environment.  

1.36 MEPMER(S) OF THE PUBLIC means any individual except when that individual is 
receiving an occupational dose. This definition is used to sh ocnpliance 
to an ODCJ Appendix C CONTROL that is based on 10 CFR Part 20.  
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1.36 MEMBER (S) OF THE PUBLIC means any individual that can receive a radiation 
dose in the general environment, whether he may or may not also be exposed 
to radiation in an occupation associated with a nuclear fuel cycle.  
However, an individual is not considered a MEMIBER OF THE PUBLIC during any 
period in which he is engaged in carrying out any operation which is part 

of the nuclear fuel cycle. This definition is used to sbow compliance to 

an ODIC Appendix C CCTROL that is based on 40 CFR Part 190.  

1.30 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology 
and parameters used in the calculation of offsite doses resulting from 

radioactive gaseous and liquid effluents, in the calculation of gaseous and 

liquid effluent monitoring Alarm/Trip Setpoints, and in the conduct of the 

Environmental Radiological Monitoring Program. The ODCM shall also contain 

(1) the Radioactive Effluent Controls and Radiological Environmental 
Monitoring Programs required by Section 6.8.6 and (2) descriptions of the 

information that should be included in the Annual Radiological 

Environmental Operating and Annual Radioactive Effluent Release Reports 

required by Specifications in the Administrative Controls Section of the TS 

1.6 A system, subsystem, train, ccaoonent, or device shall be OPERABLE or have 

OPERABILITY when it is capoable of performing its specified function(s).  

Impolicit in this definition shall be the assunption that all necessary 
attendant instrumentation, controls, normal and emergency electric power 

sources, cooling or seal water, lubrication or other auxiliary equipment 
that are required for the system, subsystem, train, component, or device to 

perform its function(s) are also capable of performing their related safety 
function(s).  

1.4 An OPERATICNAL MODE shall correspond to any one inclusive combination of 

core reactivity condition, power level, and average reactor coolant 
terroerature specified in Table 1.1.  

1.33 PURGE or PURGING is the controlled process of discharging air or gas from a 

confinement to maintain terperature, pressure, humidity, concentration, or 

other operating conditions, in such a manner that replacement air or gas is 

required to purify the confinement.  

1.3 RATED THERMAL POWER shall be a total reactor core heat transfer rate to the 
reactor coolant of 2652 Wit.  

1.7 A REPORTABLE EVENT shall be any of those conditions specified in Section 

50.73 to 10 CFR Part 50.  

1.40 SHUTDOWN means reactor power change to 0% power.  

1.38 The SITE BOUNDARY shall be that line beyond which the land is neither 

owned, nor leased, nor other.,zise controlled by the licensee. (See Figure 
5-1) 
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1.41 STARTUP means reactor power change frcm 0% power.  

1.27 A SOURCE CHECK shall be the qualitative assessment of channel response when 
the channel sensor is exposed to a radioactive source.  

1.2 THERMAL POWER shall be the total reactor core heat transfer rate to the 
reactor coolant.  

1.39 An UNRESTRICTED AREA means any area access to which is neither limited nor 
controlled by the licensee.  

1.32 VENILATION EXHAUST TREATHNT SYSTEM is any system designed and installed 
to reduce gaseous radioiodine or radioactive material in particulate form 
in effluents by passing ventilation or vent exhaust gases through charcoal 
absorbers and/or HEPA filters for the purpose of removing iodines or 
particulates from the gaseous exhaust stream prior to the release to the 
environment (such a system is not considered to have any effect on noble 
gas effluents). Engineered Safety Feature (ESF) atmospheric cleanup 
systems are not considered to be VENTILATION EXHAUST TREATMNT SYSTEM 
conaonents.  

1.34 VENTING is the controlled process of discharging air or gas from a 
confinement to maintain temperature, pressure, humidity, concentration or 
other operating conditions, in such a manner that replacement air or gas is 
not provided or required during VENTING. Vent, used in system names, does 
not inply a VENTING process.  
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TABLE 1.1 

OPERATIONAL MODES

MODE 

1. PowerOperation 

2. Startup 

3. Hot Standby 

4. Hot Shutdown 

5. Cold Shutdown 

6. Refueling**

REACTIVITY 
CONDITION, Keff 

>_0.99 

>0.99 

<0.99 

<0.99

<0.99 

_<0.95

% RATED 
THERMAL POWER* 

>5% 

<_5% 

0 

0

0 

0

AVERAGE COOLANT 
TEMPERATURE 

>_3502F 

>3500 F 

>350%' 

350'F >Tavg 

>200'F

<_2000 F 

•_140%F

*Excluding decay heat.  
**Reactor vessel head unbolted or removed and fuel in the vessel.  
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TABLE 1.2 

FREQUENCY NOTATION 

NOTATION FREQUENCY 

S At least once per 12 hours 

D At least once per 24 hours 

W At least once per 7 days 

M At least once per 31 days 

Q At least once per 92 days 

SA At least once per 184 days 

R At least once per 18 months 

S/U Prior to each reactor startup 

P Cnouleted prior to each release 

N.A. Not applicable 
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CONTROLS: APPLICABILITY 

3.0.1 Carpliance with the CONTROLS in the succeeding CONTROLS is required during 
the OPERATIONAL MODES or other conditions specified therein; except that 
upon failure to meet the CONTROL, the associated ACTION requirements shall 
be met.  

3.0.2 Non-cou-pliance with a CONTROL shall exist when the requirements of the 
CONTROL and associated ACTION requirements are not met within the 
specified time intervals. If the CONTROL is restored prior to expiration 
of the specified time intervals, comrpletion of the ACTION requirements is 
not required.  

3.0.3 When a CONTROL is not met except ras provided in the associated ACTION 
requirements, within one hour action shall be initiated to place the unit 
in a MODE in which the CONTROL does not apply by placing it, as 
applicable, in: 

1. At least HOT STANDBY within the next 6 hours, 
2. At least HOT SHUTDOM within the following 6 hours, and 
3. At least COLD SHUTEOWN within the subsequent 24 hours.  

V.here corrective measures are completed that permit operation under the 
ACTION requirements, the ACTION may be taken in accordance with the 
specified time limits as measured fran the time of failure to meet the 
CNMTOL. Exceptions to these requirements are stated in the individual 

CONTROLS.  

3.0.4 Entry into an OPERATIONAL MODE or other specified condition shall not be 
made when the conditions tor the CONTROL are not met and the associated 
ACTION requires a shutdown if they are not met within a specified time 
interval. Entry into an OPERATIONAL MODE or specified condition may be 

made in accordance with ACTION requirements when conformance to them 

permits continued operation of the facility for an unlimited period of 

time. This provision shall not prevent passage through or to OPERATIONAL 
MODES as required to conply with ACTION requirements. Exceptions to these 

requirements are stated in the individual CONTROLS.  

C-7 
Revision 14



BV-I and 2 ODCM

APPENDIX C 
ODCM CONTROLS 

CONTROLS: SURVEILLANCE RBQUIREMENTS 

4.0.1 Surveillance Requirements shall be net during the OPERATIONAL MODES or 
other conditions specified for individual CONTROLS unless otherwise stated 
in an individual Surveillance Requirement.  

4.0.2 Each Surveillance Requirement shall be performed within the specified time 
interval with a maximm allowable extension not to exceed 25% of the 
surveillance interval.  

4.0.3 Failure to perform a Surveillance Requirement within the allowed 
surveillance interval, defined by CONTROL 4.0.2, shall constitute non
compliance with the OPERABILITY requirements for a CONTROL. The time 
limits of the ACTION requirements are applicable at the time it is 
identified that a Surveillance Requirement has not been performed. The 
ACTION requirements may be delayed for up to 24 hours to permit the 
comrpletion of the surveillance when the allowable outage time limits of 
the ACTION requirements are less than 24 hours. Surveillance Requirements 
do not have to be performed on inoperable equiprnent.  

4.0.4 Entry into an OPERATIONAL MODE or other specified condition shall not be 
made unless the Surveillance Requirement(s) associated with the CONTROL 
has been performed within the stated surveillance interval or as otherwise 
specified. This provision shall not prevent passage through or to 
OPERATIONAL MODES as required to comply with ACTION requirements.  
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CONTROLS: RADIOACTIVE LIQUID EFFLUENT MONITORING. INSTRUMENTATION 

3.3.3.9 In accordance with BV-I and BV-2 Technical Specification 6.8.6a, 

Item 1, the radioactive liquid effluent monitoring instrumentation 

channels shown in Appendix C, Table 3.3-12 shall be OPERABLE with 

their alarm/trip setpoints set to ensure that the limits of Appendix C 

CONTROL 3.11.1.1 are not exceeded. The alarm/trip setpoints of the 

radiation monitoring channels shall be determined in accordance with 

Section 1.1.1 and 1.1.2 of this manual.  

Applicability: 

During releases through the flow path.  

Action: 

a. With a radioactive liquid effluent monitoring instrumentation channel 

alarm/trip setpoint less conservative than required by the above 

specification, inmndiately suspend the release of radioactive liquid 

effluents monitored by the affected channel or correct the alarm/trip 

setpoint.  

b. With one or more radioactive liquid effluent monitoring instrumentation 

channels inoperable, take the ACTION shown in Appendix C, Table 3.3-12 or 

conservatively reduce the alarm setpoint. Exert a best effort to return the 

channel to operable status within 30 days, and if unsuccessful, explain in 

the next Annual Radioactive Effluent Release Report why the inoperability was 

not corrected in a timely manner.  

c. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  

SURRVEILLANCE REQUIREMENTS 

4.3.3.9 Each radioactive liquid effluent monitoring instrumentation channel 

shall be dearnstrated operable by performance of the CHANNEL CHECK, 

SOURCE CHECK, CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST 

operations at the frequencies shown in Appendix C, Table 4.3-12.  
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TABLE 3.3-12 

BV-I RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION 

Pri = Primary Instruments, Alt = Alternate Instruments 

MICNIMUM 
CHANNELS

INSTRUMENT 

1. Gross Activity Monitors Providing Automatic 
Termination Of Release 

a. Liquid Waste Effluents Monitor 
Pri : (RM-LW-104) 

b. Liquid Waste Contaminated Drain Monitor 
Pri: (RM-LWI-1I6) 

c. Auxiliary Feed Pump Bay Drain Monitor 
Pri: (RM-DA-100) 

2. Gross Activity Monitors Not Providing Termination Of Release 

a. Carponent Cooling-Recirculation Spray Heat 
Exchangers River Water Monitor 
Pri: (RM-RW-100) 

3. Flow Rate Measurement Devices 

a. Liquid Rad.-aste Effluent Line 
Pri: (FR-Lkl-104) for (RM-LW-104) 

b. Liquid Waste Contaminated Drain Line 
Pri: (FR-LW-103) for (RM-LW-116) 

c. Cooling Tower Blowdown Line 
Pri: (FT-CW-101-1) or 
Alt: (FT-CW-101)and (2CWS-FT-101) 

4. Tank Level Indicating Devices (for tanks outside 
plant building) 

a. Primary Water Storage Tank 
Pri: (LI-PC-lI5A) for (BR-TK-6A) 

b. Primary Water Storage Tank 
Pri: (LI-PG-115B) for (BR-TK-6B) 

c. Steam Generator Drain Tank 
Pri: (LI-LW-II0) for (LW-TK-7A) 

d. Steam Generator Drain Tank 
Pri: (LI-ILW-III) for (LW-TK-7B) 

C-10
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(1) 

(1) 

(1) 

(1)
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(1) 

(1) 

(i) 

(1)
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TABLE 3.3-12 (continued) 

BV-2 RADIOACTIVE LIQUID EFFLUENT MONITORING IN91RUVIENTATION 

Pri = Primary Instruments, Alt = Alternate Instruments 

MINIMUM 
CHANNELS

INSTRUMENT 

1. Gross Radioactivity Monitor Providing Alarm And 
Automnatic Termination Of Release 

a. Liquid Waste Process Effluent Monitor 
Pri: (2SGC-RQ100) 

2. Gross Radioactivity Monitors Providing Alarm But Not 

Providing Termination Of Release 

a. None Required 

3. Flow Rate Measurenent Devices 

a. Liquid Radwaste Effluent 
Pri: (2SGC-FSI00) 

b. Cooling Tower Blowdown Line 
Pri: (FT-CW-101-1) or 
Alt: (FT-CW-101) and (2CWS-FT101) 

4. Tank Level Indicating Devices (for tanks outside 
plant buildings) 

a. None Required 

C-I1

(1) 

(1) 

(1)

ACTION 

23 

25 

25
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TABLE 3.3-12 (continued) 

ACTION STATEMENTS 

Action 23 With the number of channels OPERABLE less than required by the Minimum, 
Channels OPERABLE requirement, effluent releases may be initiated or 
resumed provided that prior to release: 

1. At least two independent samples are analyzed in accordance 
with Appendix C SURVEILLANCE REUIREMENT 4.11.1.1.1, and at 
least two technically qualified members of the Facility Staff 
independently verify the release rate calculations* and 
discharge valving, or 

2. Initiate monitoring with the comparable alternate monitoring 
channel. Surveillance requirements applicable to the 
inoperable channel shall apply to the con-parable alternate 
monitoring channel when used to satisfy this ODCM CONTROL 
requirement.  

Otherwise, suspend release of radioactive effluents via this pathway.  

Action 24 With the number of channels OPERABLE less than required by the Minimum 
Channels OPERABLE requirement, effluent releases via this pathway may 
continue provided: 

1. That at least once per 12 hours grab samples are analyzed for 
gross radioactivity (beta or garma) at a Lower Limit of 
Detection (LLD) of at least 1E-7 uCi/ml, or 

2. Initiate monitoring with the comparable alternate monitoring 
channel. Surveillance requirements applicable to the 
inoperable channel shall apply to the comparable alternate 
monitoring channel when used to satisfy this ODCM CONTROL 
requirement.  

* Since the conputer software used for discharge permit generation automatically 
performs the release rate calculations, then the independent signatures on the 
discharge permit for preparer and reviewer satisfy the requirement for "... two 
technically qualified members of the Facility Staff independently verify the 
release rate calculations..." 

C-12 
Revision 14



BV-I and 2 ODCM 

APPENDIX C 
ODCM CONTROLS

With the number of channels OPERABLE less than required by the Mininmn 
Channels OPERABLE requirement, effluent releases via this pathway may 
continue provided: 

1. The flow rate is estimated at least once per 4 hours during 
actual releases. (Pump curves may be used to estimate flow), or

2. Initiate monitoring with 
channel. Surveillance 
inoperable channel shall 
monitoring channel when 
requirenent.

the conparable alternate monitoring 
requirements applicable to the 

apply to the comparable alternate 
used to satisfy this ODCM CONTROL

With the number of channels OPERABLE less than required by the Minimum 
Channels OPERABLE requirement, liquid additions to this tank may 
continue provided: 

1. The tank liquid level is estimated during all liquid additions 
to the tank, or

2. Initiate monitoring with 
channel. Surveillance 
inoperable channel shall 
monitoring channel when 
requiremtent.

the comparable alternate monitoring 
requirements applicable to the 

apply to the ccraarable alternate 
used to satisfy this ODC24 CONTROL
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TABLE 4.3-12 

BV-I RADIOACTIVE LIQUID EFFLUENT MONITORING 
INSTRUMEIgrATION SURVEILLANCE REQUIREMENTS 

Pri = Primary Instruments, Alt = Alternate Instruments

INSTRUMENT
CHANNEL SOURCE CHANNEL 

CHECK CHECK CALIBPATION

CHANNEL 
FUNCTICNAL 

TEST

1. Gross Beta Or Gamra Radioactivity 
Monitors Providing Alarm And 
Automatic Termination Of Release 

a. Liquid Radwaste Effluent Line 
Pri: (RM-LW-104) 

b. Liquid Waste Contaminated 
Drain Line 
Pri: (RM-LW-116) 

c. Auxiliary Feed PRmp Bay 
Drain Monitor 
Pri: (RM-DA-100) 

2. Gross Beta Or Ganna Radioactivity 
Monitors Providing Alarm But Not 
Providing Automatic Termination 
Of Release

a. Comrponent Cooling 
Recirculation Spray Heat 
Exchangers River Water 
Monitor 
Pri: (RM-RW-100)

3. Flow Rate Monitors

a. Liquid Radwaste Effluent Lines 
Pri: (FR-LW-104) for (RM-LW-104)

D (4) NA R Q

b. Liquid Waste Contaminated Drain Line 
Pri: (FR-LW-103t--for, RM-LW--16) 

c. Cooling Tower Blowdown Line D (4) 
Pri: (FT-CW-101-1) or 
Alt: (FT-CW-101) and (2CWS-FT-101)
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TABLE 4.3-12 (continued) 

BV-i RADIOACTIVE LIQUID EFFLUENT MONITORING 
INSTRUMENTATION SURVEILLANCE REQUIREMENTS 

Pri = Primary Instruients, Alt = Alternate Instruments

INSTRUMENT
CHANNEL SOURCE CHANNEL 

CHECK CHECK CALIBRATION

CHANNEL 
FUNCTIONAL 

TEST

4. Tank Level Indicating Devices 
(for tanks outside plant buildings) 

a. Primary Water Storage Tank 
Pri: (LI-PG-lI5A) for (BR-TK-6A) 

b. Primary Water Storage Tank 
Pri: (LI-PG-115B) for (BR-TK-6B) 

c. Steam Generator Drain Tank 
Pri: (LI-LW-II0) for (LW-TK-7A) 

d. Steam Generator Drain Tank 
Pri: (LI-LW-Ill) for (LW-TK-7B)

*During liquid additions to the tank.
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TABLE 4.3-12 (continued) 

BV-2 RADIOACTIVE LIQUID EFFLUENT MONITOR1iG 
INSTRUMENTATION SURVEILLANCE REQUIREMENTS 

Pri = Primary Instruments, Alt = Alternate Instruments

INSTRUMENT 

1. Gross Radioactivity Monitor 
Providing Alarm And Autoratic 
Termination Of Release 

a. Liquid Waste Process Effluent 
Pri: (2SGC-RQ100) 

2. Flow Rate Measurenent Devices

CHANNEL SOURCE CHANNEL 
CHECK CHECK CALIBRATION

D P (5) R(8) (3)

CHANNEL 
FUNCTIONAL 

TEST

Q (7)

a. Liquid Radwaste Effluent D(4) NA 
Pri: (2SGC-FSl00) 

b. Cooling Tower Blowdown Line D(4) NA 
Pri: (FT-CW-101-1) or 
Alt: (FT-CW-101) and (2CS-Frl0l) 

3. Tank Level Indicating Devices 
(for tanks outside plant buildings) 

a. None Required
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TABLE 4.3-12 (continued) 

TABLE NOTATION 

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation 

of this pathway and Control Room Alarm Annunciation occurs if any of the 
following conditions exist: 

1. Instrument indicates measured levels above the alarm/trip setpoint.  

2. Downscale failure.  

3. Instrument controls not set in operate mode.  

(2) The CHANNEL FUNCTICNAL TEST shall also demonstrate that Control Roam Alarm 

Annunciation occurs if any of the following conditions exist: 

1. Instrument indicates measured levels above the alarm/trip setpoint.  

2. Downscale failure.  

3. Instrument controls are not set in operate mode.  

(3) The initial CHANNEL CALIBRATION for radioactivity measurement 
instrumentation shall be performed using one or more of the reference 

standards certified by the National Bureau of Standards or using standards 

that have been obtained from suppliers that participate in measurement 

assurance activities with NBS. These standards should permit calibrating 

the system over its intended range of energy and rate capabilities. For 

subsequent CHANNEL CALIBRATION, sources that have been related to the 

initial calibration should be used, at intervals of at least once per 18 

months. This can normally be accomplished during refueling outages.  

(Existing plants may substitute previously established calibration 
procedures for this requirement).  

(4) CHANNEL CHECK shall consist of verifying indication of flow during periods 

of release. CHANNEL CHECK shall be made at least once daily on any day on 

which continuous, periodic, or batch releases are made.  

(5) A SOURCE CHECK may be performed utilizing the installed means or flashing 

the detector with a portable source to obtain an upscale increase in the 

existing count rate to verify channel response.  
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TABLE 4.3-12 (continued) 

TABLE NOTATION 

(6) The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation 
of this pathway and Control Room Alarm Annunciation occurs when the 
instrument indicates measured levels above the Alarm/Trip Setpoint.  

The CHANNEL FUNCTIONAL TEST shall also demonstrate that Control Alarm 
Annunciation occurs if any of the following conditions exists: 

1. Downscale failure.  

2. Instrument controls are not set in operate mode.  

(7) The CHANNEL FUNCTICNAL TEST shall also demonstrate that automatic isolation 
of this pathway and Control Roan Alarm Annunciation occurs if the instrument 
indicates measured levels above the alarm/trip setpoint.  

(8) The CHANNEL CALIBRATION shall also demonstrate that Control Room Alarm 
Annunciation occurs if either of the following conditions exist: 

1. Downscale failure.  

2. Instrument controls are not set in operate mode.  
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CONTROLS: RADIOACTIVE GASEOUS EFFLUENT MONITORMGING ISTRUENTATION 

3.3.3.10 In accordance with BV-I and BV-2 Technical Specification 6.8.6a, 
Item 1, the radioactive gaseous effluent monitoring instrumentation 
channels shown in Appendix C, Table 3.3-13 shall be operable with 
their alarm/trip setpoints set to ensure that the limits of Appendix C 
CONTROL 3.11.2.1 are not exceeded. The alarm/trip setpoints of the 
radiation monitoring channels shall be determined in accordance with 
Section 2.1 of this manual.  

Applicability: 

During releases through the flow path.  

Action: 

a. With a radioactive gaseous process or effluent monitoring instrumentation 
channel alarm/trip setpoint less conservative than a value which will ensure 
that - the . limits of Appendix C CCUIROL 3.11.2.1 are met, inmediately suspend 
the release of radioactive gaseous effluents munitored by the affected 
channel or correct the alarm/trip setpoint.  

b. With one or more radioactive gaseous effluent monitoring instrumentation 
channels inoperable, take the ACTION shown in Appendix C, Table 3.3-13 or 
conservatively reduce the alarm setpoint. Exert a best effort to return the 
channel to operable status within 30 days, and if unsuccessful, explain in 
the next Annual Radioactive Effluent Release Report why the inoperability was 
not corrected in a timely manner.  

c. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.3.3.10 Each radioactive gaseous effluent monitoring instrumentation channel 
shall be demnstrated operable by performance of the CHANNEL CHECK, 
SOURCE CHECK, CHANNEL CALIBRATION, and CHANNEL FUNICTIOAL TEST 
operations at the frequencies shown in Appendix C, Table 4.3-13.  
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TABLE 3.3-13 

BV-1 RADIOACTIVE GASBOUS EFFLUaEr mITLORIM IN•SD4EZ ATION 

Pri = Primary Instruments, Alt = Alternate Instruments 

MINIMUM 
CfA ELS 

INSTRUM OPERABLE APPLICABILITY ACTICON 

1. Gaseous Waste/Process Vent System (PV-1,2) 

a. Noble Gas Activity Monitor (1) 27,29,30A,30B Pri: (RM-GW-108B) 

b. Particulate Activity Monitor (1) 32 
Pri: (RM-GW-108A) or 
Alt: (RM-GW-109 Ch 1) 

c. System"Effluent Flow Rate (1) * 28A 
Measuring Device 
Pri: (FR-GW-108) or 
Alt: (RM-GW-109 Ch 10) 

d. Sampler Flow Rate Measuring (1) * 28B 
Device Used for Sample Collection 
Pri: (RM-WN-109 Ch 15) or 
Alt: (Rotareter: FM-GW-101 and Vacuum Gauge: PI-GW-13) 

2. Auxiliary Building Ventilation System (W-1; Also called Ventilation Vent) 

a. Noble Gas Activity Monitor (1) * 29,30A 
Pri: (RM-VS-101B) or 
Alt: (RM-VS-109 Ch 5) 

b. Particulate Activity Monitor (1) * 32 
Pri: (RM-VS-101A) or 
Alt: (RM-VS-109 Ch 1) 

c. System Effluent Flow Rate (1) * 28A 
61• Measuring Device 

Pri: (FR-VS-101) or Alt: (RM-VS-109 Ch 10) 

d. Sampler Flow Rate Measuring (1) * 28B 
Device Used for Sample Collection 
Pri: (RM-VS-109 Ch 15) or 
Alt: (Rotareter: FM-VS-102 and Vacuum Gauge: PI-VS-659) 

*•During Releases via this pathway.  
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TABLE 3.3-13 (continued) 

BV-I RADIOACTIVE GASEýCUS EFFLUENT WCI T OPRING INSTRUNTWATION 

Pri = Primary Instruments, Alt = Alternate Instruments

MOnflMM 
CHANNELS 
OPERABLEINflumuN APPLICABILITY

3. Reactor Building/SLCRS (CV-1; Also called Elevated Release)

a. Noble Gas Activity Monitor 
Pri: (RM-VS-107B) or 
Alt: (RM-VS-1I0 Ch 5) 

b. Particulate Activity Monitor 
Pri: (RM-VS-107A) or 
Alt: (RM-VS-110 Ch 1) 

c. Systen Effluent Flow Rate 
Measuring Device 
Pri: (FR-VS-112) or 
Alt: (RM-VS-110 Ch 10)

*(1) 

(i) *

*(1)

d. Sampler Flow Rate Measuring (1) 
Device Used for Sample Collection 
Pri: (RM-VS-110 Ch 15) or 
Alt: (Rotameter: FM-VS-103 and Vacuum Gauge: PI-VS-660) 

*During Releases via this pathway.
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TABLE 3.3-13 (continued) 

BV-2 RADIOACTIVE GASEOUS EFFUJENr M IRIT G INSTRuIErATION 

Pri = Primary Instruments, Alt = Alternate Instruments 

MINIMUM 
CHANNELS 

INSTRUMENT OPERABLE APPLICABILITY A OIN 

1. SLCRS Unfiltered Pathway (W-2; Also called Ventilation Vent) 

a. Noble Gas Activity Monitor 1 29,30B 
Pri: (2HVS-RQ101B) 

b. Particulate Activity Monitor 1 32 
00 Pri: (2HVS-RQ101A) 

c. Process Flow Rate Monitor 1 28A 
Pri: (Monitor Item 29) 

d. Sanpler Flow Rate Monitor 1 * 28B 
Pri: (Monitor Item 28) 

2. SLCRS Filtered Pathway (CV-2; Also called Elevated Release) 

a. Noble Gas Activity Monitor 1 29,30B 
Pri: (2HVS-RQ109B) 

b. Particulate Activity Monitor 1 32 
Pri: (2HVS-RQ109A) 

c. Process Flow Rate Monitor 1 28A 
Pri: (Monitor Item 29) 

d. Sampler Flow Rate Monitor 1 28B 
Pri: (Monitor Items 28 and 72) 

3. Decontamination Building Vent (DV-2) 

a. Noble Gas Activity Monitor 1 29 
Pri: (2RM1-RQ301B) 

460b. Particulate Activity Monitor 1 32 
Pri: (2RM•-RQ301A) 

c. Process Flow Rate Monitor None None None 
Pri: None Required 

d. Sampler Flow Rate Monitor 1 * 28B 
Pri: (Monitor Item 28) 

*During Releases via this pathway.  
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TABLE 3.3-13 (continued) 

BV-2 RADIOACTIVE GASEOUS EFFIUErNI MW•ITOP INSTRUMEZHATICN 

Pri = Primrnky Instrments, Alt = Alternate Instruments

M SC 
INI •~3M~ 0 

4. Condensate Polishing Building Vent 

a. Noble Gas Activity Monitor 
Pri: (2HVL-RQ1I2B) 

b. Particulate Activity Monitor 
Pri: (2HVL-RQ112A) 

c. Process Flow Rate Monitor 
Pri: None Required 

d. Sampler Flow Rate Monitor 
Pri: (Monitor Item 28) 

5. Waste Gas Storage Vault Vent (WV-2) 

a. Noble Gas Activity Monitor 
Pri: (2RM•-RQ303B) 

b. Particulate Activity Monitor 
Pri: (2P-RQ303A) 

c. Process Flow Rate Monitor 
Pri: None Required 

d. Sampler Flow Rate Monitor 
Pri: (Monitor Item 28)

INIKMM 
HANNELS 
'PERABLE 

(CB-2) 

1

APPLICABILITY

*1

None None

*1

*1 

1

None

*

None

*1
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TABLE 3.3-13 (continued) 

ACTION STATEMENTrS 

Action 27 APPLICABLE FOR RELEASES OF BV-1 GASEOUS WASTE DECAY TANKS OR BV-2 
GASEOUS WASTE STORAGE TANKS 

With the number of channels OPERABLE less than required by the 
Minimum Channels OPERABLE requirement, the contents of the Unit 1 
Gaseous Waste Decay Tanks or the Unit 2 Gaseous Waste Storage Tanks 
may be released to the environrmnt provided that prior to initiating 
the release: 

1. At least two independent sanples of the tank's content are 
analyzed and at least two technically qualified members of the 
Facility Staff independently verify the release rate 
calculations and discharge valve lineup, or 

*2. Initiate continuous monitoring with the comparable alternate 
monitoring channel. Surveillance requirements applicable to 
the inoperable channel shall apply to the comparable alternate 
monitoring channel when used to satisfy this ODCM Control 
requirement.  

Otherwise, suspend releases of radioactive effluents via this 
pathway.  

( Action 28A APPLICABLE FOR BV-1 SYSTEM EFFLUEWr FLOW RATE MEASU•RNG DEVICES OR 
BV-2 PROCESS FLOWRATE MONI TORS 

With the number of channels OPERABLE less than required by the 
Minimum Channels OPERABLE requirement, effluent releases via this 
pathway may continue provided: 

1. The system/process flow rate is estimated at least once per 4 
hours (or assured to be at the O1CM design value *), or 

2. Initiate continuous monitoring with the comparable alternate 
monitoring channel. Surveillance requirements applicable to 
the inoperable channel shall apply to the comparable alternate 
monitoring channel when used to satisfy this ODCM Control 
requirenent.  

• In lieu of estimating the system/process flow rate at least once 
per 4 hours, the system/process flow rate can be assumed to be at 
the following ODCM design values: 

1,450 cfm = BV-I Gaseous Waste/Process Vent System (PV-I,2) 
62,000 cfm = BV-1 Auxiliary Building Ventilation System (W-1) 
49,300 cfm = BV-I Reactor Building/SLCRS (CV-1) 
23,700 cfm = BV-2 SLCRS Unfiltered Pathway (W-2) 
59,000 cfm = BV-2 SLCRS Filtered Pathway (CV-2) 
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TABLE 3.3-13 (continued) 

ACTICN STATEMENTS 

Action 28B APPLICABLE FOR BY-1 SAMPLER FLOW RATE MEASURJNG DEVICES OR BV-2 
SAMPLER FLOWRATE MONITORS 

With the number of channels OPERABLE less than required by the 
Minium Channels OPERABLE requirement, effluent releases via this 
pathway may continue provided: 

1. The sampler flow rate is estimated at least once per 4 hours, 
or 

2. Initiate continuous monitoring with the comparable alternate 
monitoring channel. Surveillance requirements applicable to 
the inoperable channel shall apply to the comparable alternate 
monitoring channel when used to satisfy this ODCM Control 
requirement.  

For BV-2, this action should be applied with the following guidance: 

1. Action 28B is applicable when the Sampler Flow Rate monitor (by 
itself) is INDPERABLE.  

2. Action 28B is not applicable when already performing the 
required Actions for INOPERABLE Particulate Activity Monitor 
and Noble Gas Activity Monitor (i.e.; both of these channels 
need to be INOPERABLE to exempt Action 28B requirements). In 
this situation, the detector flow path is INOPERABLE.  

Action 29 APPLICABLE FOR CCO3INTUOUS RELEASES 

With the number of channels OPERABLE less than required by the 
Minimnm Channels OPERABLE requirement, effluent releases via this 
pathway may continue provided: 

1. Grab samples (or local monitor readings *) are taken at least 
once per 12 hours. If grab samples are taken, these samples 
are to be analyzed for gross activity within 24 hours, or 

2. Initiate continuous monitoring with the camparable alternate 
monitoring channel. Surveillance requirements applicable to 
the inoperable channel shall apply to the carparable alternate 
monitoring channel when used to satisfy this ODCM CCaT!rOL 
requirement.  

* For BV-2, there are situations where the local monitor (e.g.; the RM-80) is 

capable of performing the intended monitoring function, but the ccnnumications 
are lost to the Control Room. In this case, the local monitor can be read at 
least once per 12 hours in-lieu of obtaining grab samples at least once per 12 
hours.  
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TABLE 3.3-13 (continued) 

ACTICN STATEMENTS 

Action 30A APPLICABLE FOR BATCH PURGES OF THE BV-I REACIOR ONTAINMET 

With the number of channels OPERABLE less than required by minimum 
Channels OPERABLE requirMnt, izmmdiately suspend PURGING of 
Reactor Containmernt via this pathway if both RM-VS-104A and B are 
not OPERABLE with the purge/exhaust system in service.  

Action 30B APPLICABLE FOR BATCH PtJRGES OF THE BV-2 REACTOR CCNTAINMENr 

With the number of channels OPERABLE less than required by Minimum 
Channels OPERABLE requirment, immediately suspend purging of 
Reactor Containment via this pathway.  

Action 32 APPLICABLE FOR CCNTINUOJS RELEASES 

With the number of channels OPERABLE less than required by the 
Miniuum Channels OPERABLE requirement, effluent releases via this 
pathway way continue provided samples are continuously collected 
with auxiliary sampling equipment as required in Appendix C, Table 
4.11-2, or sampled and analyzed once every 12 hours.  
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TABLE 4.3-13 

BV-I RADIOACTIVE GASEOUS EFFLUENT MONITORING 

INSTRUMENTATION SURVEILLANCE REQUIRENTS 

Pri = Primary Instruments, Alt = Alternate Instruments

INSTRUMENT
CHANNEL SOURCE CHANNEL 

CHECK CHECK CALIBRATION

CHANNEL 
FUNCTIONAL 

TEST

1. Gaseous Waste/Process Vent System (PV-1,2) 

a. Noble Gas Activity Monitor P 
Pri: (RM-GW-108B) 

b. Particulate Activity Monitor W 
Pri: (RM-GW-108A) or 
Alt: (RM-GW-109 Ch 1) 

c. System Effluent Flow Rate P 
Measuring Device 
Pri: (FR-GW-108) or 
Alt: (RM-GW-109 Ch 10)

d. Sarrpler Flow Rate Measuring D* 
Device Used for Sanrple Collection 
Pri: (RM-GW-109 Ch 15) or 
Alt: (Rotometer: FM-GW-101 and

NA R 

Vacuum Gauge: PI-GW-13)

2. Auxiliary Building Ventilation System (VV-i; Also called Ventilation Vent) 

a. Noble Gas Activity Monitor D M(4), R(3) Q(2) 
Pri: (RM-VS-101B) or P(4) 
Alt: (RM-VS-109 Ch 5) 

b. Particulate Activity Monitor W NA NA NA 
Pri: (RM-VS-101A) or 
Alt: (RM-VS-109 Ch 1) 

c. System Effluent Flow Rate D NA R Q 
Measurement Device 
Pri: (FR-VS-101) or 
Alt: (RM-VS-109 Ch 10)

d. Sarrpler Flow Rate Measuring D 
Device Used for Sanple Collection 
Pri: (RM-VS-109 Ch 15) or 
Alt: (Rotometer: FM-VS-102 and

NA R 

Vacuum Gauge: PI-VS-659)
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TABLE 4.3-13 

BV-I RADIOACTIVE GASEOUS EFFLUENT MCNITORING 
INSTRUMENTATION SURVEILLANCE REýtR S 

Pri = Primary Instruments, Alt = Alternate Instruments

INSTRUMEN
CHANNEL SOURCE CHANNEL 

CHECK CHECK CALIBRATION

CHANNEL 
FUNCTIONAL 

TEST

3. Reactor Building/SLCRS (CV-l; Also called Elevated Release) 

a. Noble Gas Activity Monitor D M(4), 
Pri: (RM-VS-107B)or P(4) 
Alt: (RM-VS-lI0 Ch 5) 

b. Particulate Activity Monitor W NA I 
Pri: (RM-VS-107A) or 
Alt: (RM-VS-II0 Ch 1) 

C. System Effluent Flow Rate D NA 
Measuring Device 
Pri: (FR-VS-112) or 
Alt: (RM-VS-II0 Ch 10)

d. Sampler Flow Rate Measuring D 
Device Used for Sample Collection 
Pri: (RM-VS-II0 Ch 15) or 
Alt: (Rotometer: FM-VS-103 and

*During releases via this pathway.  
***During purging of Reactor Containment

NA R 

Vacuum Gauge: PI-VS-660)

Q

via this pathway.
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TABLE 4.3-13 (continued) 

BV-2 RADIOACTIVE GASEOUS EFFLUENT MONITORING 
INSTRUMENTATION SURVEILLANCE REQUIUMTS 

Pri = Primary Instruments, Alt = Alternate Instruments

CHANNEL 
INSTRUMENT CHECK 

1. SLCRS Unfiltered Pathway (W-2; Also called

SOURCE CHANNEL 
CHECK CALIBRATION 

Ventilation Vent)

CHANNEL 
FUNCTIONAL 

TEST

a. Noble Gas Activity Monitor 
Pri: (2HVS-RQ101B) 

b. Particulate Activity Monitor 
Pri: (2HVS-RQI01A) 

c. Process Flow Rate Monitor 
Pri: (Monitor Item 29) 

d. Sampler Flow Rate Monitor 

Pri: (Monitor Item 28) 

2. SLCRS Filtered Pathway (CV-2; Also c• 

a. Noble Gas Activity Monitor 
Pri: (2HVS-RQI09B) 

b. Particulate Activity Monitor 
Pri: (2HVS-RQI09A) 

c. Process Flow Rate Monitor 
Pri: (Monitor Item 29) 

d. Sampler Flow Rate Monitor 

Pri: (Monitor Items 28 and 72) 

3. Decontamination Building Vent (DV-2) 

a. Noble Gas Activity Monitor 
Pri: (2RMQ-RQ301B) 

b. Particulate Activity Monitor 
Pri: (2RMQ-RQ301A) 

c. Process Flow Rate Monitor 
Pri: None Required 

d. Sampler Flow Rate Monitor 
Pri: (Monitor Item 28)

R(3) (6)D 

W 

D 

D

alled 

D 

W 

D

M(4), 
P(4)*** 

NA

R 

R

Elevated Release) 

M(4), R(3) (6) 
P(4)*** 

NA NA 

NA R

D

D M (4)

R 

R(3) (6)

W NA 

NA NA

D R
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TABLE 4.3-13 (continued) 

BV-2 RADIOACTIVE GASEOUS EFFLUENT MONITORING 
INSTRUMENTATION SURVEILLANCE REQUIREMENTS 

Pri = Primary Instruments, Alt = Alternate Instruments

INSTRUMENT
CHANNEL SOURCE CHANEL 

CHECK CHECK CALIBRATION

CHANNEL 
FUNCTIONAL 

TEST

4. Condensate Polishing Building Vent (CB-2) 

a. Noble Gas Activity Monitor D 
Pri: (2HVL-RQ1I2B) 

b. Particulate Activity Monitor W 
Pri: (2HVL-RQII2A)

c. Process Flow Rate Monitor 
Pri: None Required 

d. Sanlpler Flow Rate Monitor 
Pri: (Monitor Item 28)

5. Waste Gas Storage Vault Vent (WV-2) 

a. Noble Gas Activity Monitor 
Pri: (2RMQ-RQ303B) 

b. Particulate Activity Monitor 
Pri: (2RMQ-RQ303A) 

c. Process Flow Rate Monitor 
Pri: None Required

NA NA

D

D 

W

M(4)

NA

NA NA

d. Sanrpler Flow Rate Monitor 
Pri: (Monitor Iten 28)

D R
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TABLE 4.3-13 (continued) 

TABLE NOTATION 

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation 
of this pathway and Control Roan Alarm Annunciation occurs if any of the 
following conditions exist: 

a. Instrument indicates measured levels above the alarm/trip setpoint.  

b. Downscale failure.  

c. Instrument controls not set in operate mode.  

(2) The CHANNEL FUNCTIONAL TEST shall also demonstrate that Control Room Alarm 
Annunciation occurs if any of the following conditions exist: 

a. Instrument indicates measured levels above the alarm/trip setpoint.  

b. Downscale failure.  

c. Instrument controls not set in operate mode.  

(3) The initial CHANNEL CALIBRATION for radioactivity measurement 
instrumentation shall be performed using one or more of the reference 
standards certified be National Bureau of Standards or using standards that 
have been obtained from suppliers that participate in measurement assurance 
activities with NBS. These standards should permit calibrating the systen 
over its intended range of energy and rate capabilities. For subsequent 
CHWANEL CALIBRATION, sources that have been related to the initial 
calibration should be used, at intervals of at least once per 18 months.  
This can normally be accomplished during refueling outages.  

(4) A SOURCE CHECK may be performed utilizing the installed means or flashing 
the detector with a portable source to obtain an upscale increase in the 
existing count rate to verify channel response.  

(5) The CHANNEL FUNCTIONAL TEST shall also demonstrate that Control Room Alarm 
Annunciation occurs if the instrument indicates measured levels above the 
alarm/trip setpoint.  

(6) The CHANNEL CALIBRATION shall also demonstrate that Control Room Alarm 

Annunciation occurs if either of the following conditions exist: 

1. Downscale failure.  

2. Instrument controls are not set in operate mode.  
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CONTROLS: LIQUID EFFLUENT CONCENTRATION

3.11.1.1 In accordance with BV-I and BV-2 Technical Specification 6.8.6a, 
Items 2 and 3, the concentration of radioactive material released at 
any time from the site (see Figure 5-1) shall be limited to 10 times 
the EC's specified in 10 CFR Part 20, Appendix B (20.1001-20.2401), 
Table 2, Column 2 for radionuclides other than dissolved or entrained 
noble gases. This is referred to as the ODCM Effluent Concentration 
Limit (OEC). For dissolved or entrained noble gases, the 
concentration shall be limited to 2E-4 uCi/ml total activity.

Applicability: 

At all times.  

Action: 

a. With the concentration of radioactive material released from the site to 
unrestricted areas exceeding the above limits; imnediately restore the 
concentration within the above limits, and 

b. Submit a Special Report to the Conrnission within 30 days in accordance with 
10 CER 20.2203(a) (2) (v) and 10 CFR 50.4(b) (1).  

c. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS

4.11.1.1.1 

4.11.1.1.2 

4.11.1.1.3

Radioactive liquid wastes shall be samp0led and analyzed according 
to the sampling and analysis program of Appendix C, Table 4.11-1*.  

The results of radioactive analysis shall be used in accordance 
with the methods of Section 1.2 of this manual to assure that the 
concentration at the point of release are maintained within the 
limits of Appendix C CONTROL 3.11.1.1.  

When BV-I primary to secondary leakage exceeds 0.1 gpm (142 gpd), 
samples of the Turbine Building Sumnp shall be obtained every 8 
hours to ensure that the Turbine Building Sump concentration does 
not exceed 1 OEC. Once it is determined that an OEC is reached, 
the Turbine Building Sump shall be routed to the Chemical Waste 
SUM.  

C-32 
ReVision 14



BV-I and 2 ODCM

APPENDIX C 
ODCM CONTROLS 

SURVEILLANCE REQUT ES (continued)

4.11.1.1.4 

4.11.1.1.5

Mhen BV-2 primary to secondary leakage exceeds 0.1 grm (142 gpd), 

samples of the Turbine Building Sumrp shall be obtained every 8 

hours to ensure that the Turbine Building Sump concentration does 

not exceed 1 OEC. Once it is determined that an OEC is reached, 

the Turbine Building Sump shall be routed to Steam Generator 
blowdown hold tank (2SGC-TK21A or 2SGC-TK21B).  

Prior to the BV-2 Recirculation Drain Pump(s) (2DAS-P215A/B) 

discharging to catch basin 16, a grap sample will be taken. The 

samples will be analyzed for gross activity at a sensitivity of at 

least 1E-7 uCi/ml. Water volume discharged shall be estimated from 

the number of punp operations unless alternate flow or volume 

instrumentation is provided.

*Radioactive liquid discharges are normally via batch modes. BV-I and BV-2 

Turbine Building Drains shall be monitored as specified in Appendix C 

SURVEILLANCE REQUIREMENT 4.11.1.1.3 and 4.11.1.1.4. The BV-2 Recirculation 

drain pump discharge shall be nmnitored as specified in Appendix C SURVEILLANCE 
REQUIPEMT 4.11.1.1.5 respectively.  
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TABLE 4.11-1 

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

INIMUM LOWER LIMIT 
LIQUID RELEASE SAMPLING ANALYSIS TYPE OF ACTIVITY OF DETB-ION 

TYPE FREQUENCY FREQUENCY ANALYSIS (LLD) 
(uCi/mLI) a 

A. Batch Waste P P Principal Gamma 5E-7 
Release Tanksd Each Batchh Each Batchh Enittersf 

1-131 1E-6 

P M Dissolved And 1E-5 
One Batch/MhP Entrained Gases 

(Gamma Emitters) 

P M H-3 1E-5 
Each Batchh Compositeb Gross Alpha IE-7 

P Q Sr-89, Sr-90 5E-8 
Each BatchP Co•roositeP Fe-55 1E-6 

B. Continuous Grab Samrpleg W Principal Gamma 5E-7 

Releasese, g Coitoositec Emittersý 

1-131 1E-6 

Grab SarrpleP M Dissolved And 1E-5 
Entrained Gases 
(Gamna Emitters) 

Grab Sairpleg M H-3 1E-5 
Carpositec Gross Alpha IE-7 

Grab Sarnpleg Q Sr-89, Sr-90 5E-8 
Confositec Fe-55 1E-6
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TABLE 4.11-1 (continued) 

TABLE NOTATION 

a The LLD is the smallest concentration of radioactive material in a sample 

that will be detected with 95% probability with 5% probability of falsely 
concluding that a blank observation represents a "real" signal.  

For a particular measurement system (which may include radiochemical 
separation): 

LLD= 4.66 Sb 
(E) (V) (2.22) (Y) exp(-AAT) 

where: 

ILD is the lower limit of detection as defined above (as pCi per unit 
mass or volume); 

Sb is the standard deviation of the background counting rate or of the 
counting rate of a blank sample as appropriate (as counts per minute); 

E is the counting efficiency (as counts per transformation); 

V is the sample size (in units of mass or volume); 

2.22 is the number of transformations per minute per picocurie; 

Y is the fractional radiochemical yield (when applicable); 

X is the radioactive decay constant for the particular radionuclide; 

AT is the elapsed time between samrple collection (or end of the sample 

collection period) and time of counting (for environmental samples, not 
plant effluent samples).  

The value of Sb used in the calculation of the LLD for a detection 
system shall be based on the actual observed variance of the background 
counting rate or of the counting rate of the blank samrples (as 

appropriate) rather than on an unverified theoretically predicted 
variance. Typical values of E, V, Y and AT should be used in the 
calculations.  

The LLD is defined as an a priori (before the fact) limit representing 
the capability of a measurement system and not as a posteriori (after 
the fact) limit for a particular measurement.  
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TABLE 4.11-1 (continued) 

TABLE NOTATION 

b A co•Koosite sample is one in which the quantity of liquid sampled is 
proportional to the quantity of liquid waste discharged and in which the 
method of sampling employed results in a specimen which is representative of 
the liquids released.  

c To be representative of the quantities and concentrations of radioactive 
materials in liquid effluents, samples shall be collected continuously in 
proportion to the rate of flow of the effluent stream. Prior to analyses, 
all samples taken for the composite shall be thoroughly mixed in order for 
the composite sample to be representative of the effluent release.  

d A batch release exists when the discharge of liquid wastes is from a discrete 
volume. Prior to sampling for analyses, each batch shall be isolated, and 
then thoroughly mixed to assure representative sampling.  

e A continuous release exists when the discharge of liquid wastes is from a 
non-discrete volume; e.g., froa a volume of a system having an input flow 
during the continuous release. Releases from the Turbine Building Drains and 
the AFW Pump Bay Drain System and Cheaical Waste Sump are considered 
continuous when the prinary to secondary leak rate exceeds 0.1 gpm (142 gpd).  

f The principal gamma emitters for which the LLD specification will apply are 
exclusively the following radionuclides: Ti-54, Fe-59, Co-58, Co-60, 
Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144. This list does not mean 
that only these nuclides are to be detected and reported. Other peaks which 
are measurable and identifiable, together w.ith the above nuclides, shall also 
be identified and reported. Nuclides w.hich are below the LLD for the 
analyses should be reported as "less than" the nuclide's LLD, and should not 
be reported as being present at the LLD level for that nuclide. The "less 
than" values should not be used in the required dose calculations. When 
unusual circumstances result in LL-D's higher than required, the reasons shall 
be documented in the Annual Radioactive Effluent Release Report.  

g When radioactivity is identified in the secondary system, a RWDA-L should be 
prepared on a monthly basis to account for the radioactivity that will 
eventually be discharged to the Ohio River.  

h Whenever the BV-2 Recirculation Drain Pump(s) are discharging to catch basin 
16, sampling will be performed by means of a grab samrple taken every 4 hours 
during pump operation.  
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CONTROLS: LIQUID EFFLUENT DOSE 

3.11.1.2 In accordance with BV-I and BV-2 Technical Specification 6.8.6a, 
Items 4 and 5, the dose or dose cormitment to MEMBER(S) OF THE PUBLIC 
frcm radioactive materials in liquid effluents released from the 
reactor unit (see Figure 5-1) shall be limited: 

a. During any calendar quarter to less than or equal to 1.5 mrem to 
the total body and to less than or equal to 5 mrem to any organ, 
and 

b. During any calendar year to less than or equal to 3 mrem to the 
total body and to less than or equal to 10 mrem to any organ.  

Applicability: 

At all times.  

Action: 

a. With the calculated dose from the release of radioactive raterials in liquid 
effluents exceeding any of the above limits, prepare and suhmit to the 
Commission within 30 days, pursuant to 10 CFR 20.2203(a)(2)(v) and 10 CFR 
50.4(b) (1), a Special Report which identifies the cause(s) for exceeding the 
limit(s) and defines the corrective actions to be taken to reduce the 
releases, and the proposed corrective actions to be taken to assure the 
subsequent releases will be within the above limits. (This Special Report 
shall also include (1) the results of radiological analyses of the drinking 
water source and (2) the radiological imrpact on finished drinking water 
supplies with regard to the requiremrents of 40 CER 141, Safe Drinking Water 
Act) .* 

b. The provisions of Appendix C COTROL 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.11.1.2.1 Dose Calculations. Ctmulative dose contributions from liquid 
effluents shall be determined in accordance with Section 1.3 of this 
manual at least once per 31 days.  

*Applicable only if drinking water supply is taken from the receiving water body 

within three miles of the plant discharge (three miles downstream only).  

C-37 
Revision 14



BV-I and 2 ODCM

APPENDIX C 
ODCM CONTROLS 

CONTROLS: LIQUID RADWASTE TREATNENr SYSTEM 

3.11.1.3 In accordance with BV-I and BV-2 Technical Specification 6.8.6a, 
Item 6, the Liquid Radwaste Treatment System shall be used to reduce 
the radioactive materials in each liquid waste batch prior to its 
discharge when the projected doses due to liquid effluent releases 
from the reactor unit (see Figure 5-1) when averaged over 31- days 
would exceed 0.06 mrem to the total body or 0.2 mrem to any organ.  

Applicability: 

At all timrs.  

Action: 

a. With liquid waste being discharged without treatment and exceeding the limits 
specified, prepare and subnit to the Conmission within 30 days pursuant to 10 
CFR 20.2203(a) (2) (v) and 10 CFR 50.4(b) (1) a Special Report which includes 
the following information: 

1. Identification of the inoperable equiplnent or subsystems and the reason 
for inoperability.  

2. Action(s) taken to restore the inoperable equipment to operational 
status, and 

3. Sumnary description of action(s) taken to prevent a recurrence.  

b. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.11.1.3.1 Doses due to liquid releases shall be projected at least once per 31 
days, in accordance with Section 1.3 of this manual.  
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CONTROLS: GASEOUS EFFIME~r DOSE RATE

3.11.2.1 In accordance with BV-I and BV-2 Technical Specification 6.8.6a, 
Items 3 and 7, the dose rate in the unrestricted areas (see Figure 5
1) due to radioactive materials released in gaseous effluents froa the 
site shall be limited to the following values:

a. The dose rate limit for noble gases shall be < 500 mrem/yr to the 
total body and _ 3000 mrem/yr to the skin*, and 

b. The dose rate limit, inhalation pathway only, for 1-131, tritium 
and all radionuclides in particulate form (excluding C-14) with 
half-lives greater than eight days shall be < 1500 mrem/yr to any 
organ.  

Applicability: 

At all times.  

Action: 

a. With the dose rate(s) exceeding the above limits, intediately decrease the 
release rate to comply with the above limits (s), and 

b. Submit a Special Report to the Caunission within 30 days pursuant to 10 CFR 
20.2203 (a) (2) (v) and 10 CFR 50.4(b) (1).  

c. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS

4.11.2.1.1 

4.11.2.1.2

The dose rate due to noble gaseous effluents shall be determined to 
be within the above limits in accordance with Section 2.2 of this 
manual.  

The dose rate, inhalation pathway only, for 1-131, tritium and all 
radionuclides in particulate form (excluding C-14) with half-lives 
greater than eight days in gaseous effluents, shall be determined 
to be within the above limits in accordance with the methods and 
procedures of the ODCM by obtaining representative sanples and 
performing analyses in accordance with the sarrpling and analysis 
program specified in Appendix C Table 4.11-2.

*During containment purge the dose rate may be averaged over 960 minutes.  
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TABLE 4.11-2 

RADIOACTIVE GASEOUS ASE SAMPLING AND ANALYSIS PROGRAM

M2TIN[M LOWER LIMIT OF 
SAMPLING ANALYSIS TYPE OF DE=ION (LLD) 

GASEOUS RELEASE TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIE (uCi /al)a 

A. Waste Gas P P Principal Gamma 1E-4 
Storage Tank Each Tank Each Tank Emitters 

Grab Sarrple 

Each Tank* Each Tank* H-3* 1E-6 
Grab Sarple 

B. Containment P P Principal Ganmna IE-4 
Purge Each Purgeb Each Purgeb Emittersb 

Grab Sample H-3 1E-6 

C. Ventilation Mp, c, e, Mb Principal Ganma 1E-4 
Systersh Grab Sanrple Emitters 

1. Unit 1 Ventila
tion Vent H-3 1E-6 

2. Unit 1 Contain
ment/SLCRS Vent 

3. Unit 1/2 Process 
Vent 

4. Unit 2 Ventila
tion Vent 

5. Unit 2 Contain
ment/SLCRS Vent 

6. Unit 2 Decon.  
Bldg. Vent 

7. Unit 2 Waste Gas 
Storage Vault 
Vent 

8. Unit 2 Condensate 
Polishing Bldg.  
Vent 

* The H-3 concentration shall be estimated prior to release and followed up 
with an H-3 grab sanple from the Ventilation System during release.  
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TABLE 4.11-2 (continued) 

RADIOACTIVE GASBOUS WSTE SAMPLING AND ANALYSIS PROGRAM

-• .- C-41
RexiVj1on 14

MINIMUM LOWER LIMIT OF 
SAMPLING ANALYSIS TYPE OF DETECTION (LULD) 

GASEOUS RELEASE TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIE (uCi/ml)a 

D. All Systems Continuous' W 1-131 1E-12 
Listed Above Charcoal 1133 1E-10 
Which Produce Sasple 
Continuous 
Release 

Continuous' Wd Principal Garmm 1E-I1 
Particulate Emitters 
Sarrple (1-131, Others) 

Continuous' M Gross Alpha 1E-11 
Composite 
Particulate 
Sample 

Continuous' Q Sr-89, Sr-90 1E-II 
Composite 
Particulate 
Samrple 

Continuousf Noble Gas Noble Gases 1E-6 
Monitor Gross Beta And 

Gamm

/1
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TABLE 4.11-2 (continued) 

TABLE NOTATION 

a The Lower Limit of Detection (LU)) is defined in Table Notation (a) of 
Appendix C, Table 4.11-1 of Appendix C CONTROL 4.11.1.1.  

b Sarrpling and analysis shall also be performed following SHUTIXWN, STARTUP, 
or a THERMAL POWER change exceeding 15% of RATED THERMAL POWER within a 1 hour period. This requirement does not apply if (1) analysis shows that 
the Dose Equivalent 1-131 concentration in the primary coolant has not increased more than a factor of 3; and (2) the noble gas monitor shows that effluent activity has not increased more than a factor of 3.  

All sasples or surveillances used to satisfy noteb above shall be obtained 
within 24 hours of reaching the intended steady state power level, and analyzed within 48 hours of reaching the intended steady state power level.  
Tritium grab sanples shall be taken at least once per 24 hours (from the 
appropriate ventilation release path) when the refueling canal is flooded.  

d Sanpoles shall be changed at least once per 7 days and analyses shall be 
completed within 48 hours after changing, or after removal from sarrPler.  
Sarpling shall also be performed at least once per 24 hours for at least 7 days following each SHUTDOWN, STARTUP, or THERMAL POWER change exceeding 15% 
of RATED THERMAL POWER within a 1 hour period and analyses shall be conrpleted within 48 hours of changing. When sanples collected for 24 hours are analyzed, the corresponding LLDs way be increased by a factor of 10.  This requirement does not apply if: (1) analysis shows that the DOSE EQUIVALENT 1-131 concentration in the reactor coolant has not increased more 
than a factor of 3; and (2) the noble gas monitor shows that effluent 
activity has not increased more than a factor of 3.  

e Tritium grab sarrples shall be taken at least once per 7 days (from the 
appropriate ventilation release path of the spent fuel pool area) whenever 
spent fuel is in the spent fuel pool.  

f The average ratio of the sample flow rate to the sanpled stream flow rate shall be known for the time period covered by each dose or dose rate 
calculation made in accordance with Appendix C CONTROLS 3.11.2.1, 3.11.2.2, 
and 3.11.2.3.  

g The principal gam-na emitters for which-6e LLD specification will apply are 
exclusively thejfollowing radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, 
Xe-135, and Xe-138-fer-gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-l37mCe-41,_and Ce-144 for particulate emissions.  
This list does not mean that only these nuclides are to be detected and reported. Other peaks which are measurable and identifiable, together with the above nuclides, shall also be identified and reported. Nuclides which 
are below the LLD for the analyses should not be reported as being present 
at the-LID level for that nuclide. When unusual-.ci-rcmstances result in LLD's higher than-required, the reasons shall be documenteldný najl 

-Radioactive Effluent Release Report.  

h Only when this raese path is in use.  
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CCNTROLS: DOSE-NOBLE GASES 

3.11.2.2 In accordance with BV-I and BV-2 Technical Specification 6.8.6a, 
Items 5 and 8, the air dose from the reactor unit in unrestricted 
areas (see Figure 5-1) due to noble gases released in gaseous 
effluents shall be limited to the following: 

a. During any calendar quarter, to < 5 mrad for gamma radiation 
and < 10 mrad for beta radiation.  

b. During any calendar year, to < 10 mrad for gamma radiation and 
< 20 mrad for beta radiation.  

Applicability: 

At all times.  

Action: 

a. With the calculated air dose from radioactive noble gases in gaseous 
effluents exceeding any of the above limits, prepare and subnit to the 
Comnission with in 30 days, pursuant to 10 CFR 20.2203 (a) (2) (v) and 10 CFR 
50.4(b) (1), a Special Report which identifies the cause(s) for exceeding the 
limit(s) and defines the corrective actions taken to reduce the releases and 
the proposed corrective actions to be taken to assure the subsequent 
releases will be within the above limits.  

b. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  

SURVEILLA.NCE REQUIREMENTS 

4.11.2.2.1 Dose Calculations. Cunulative dose contributions shall be 
determined in accordance with Section 2.3 of this manual at least 
once every 31 days.  
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CONTROLS: DOSE-RADIOIODINES, RADIOACTIVE MATERIAL IN PARTICULATE FORM, AND 
RADIONUCLIDES OTHER THAN NOBLE GASES 

3.11.2.3 In accordance with BV-I and BV-2 Technical Specification 6.8.6a, 
Itens 5 and 9, the dose to MEMBER(S) OF THE PUBLIC from radioiodines 
and radioactive materials in particular form (excluding C-14), and 
radionuclides (other than noble gases) with half-lives greater than 
eight days in gaseous effluents releases from the reactor unit (see 
Figure 5-1) shall be limited to the following: 

a. During any calendar quarter to < 7.5 mrem to any organ, and 

b. During any calendar year to < 15 mremn to any organ.  

Applicability: 

At all times.  

Action: 

a. With the calculated dose from the release of radioiodines, radioactive 
materials in particulate form, (excluding C-14), and radionuclides (other 
than noble gases) with half-lives greater than eight days, in gaseous 
effluents exceeding any of the above limits, prepare and suhbit to the 
Comrission within 30 days, pursuant to 10 CFR 20.2203(a) (2) (v) and 10 CFR 
50.4(b) (1), a Special Report, which identifies the cause(s) for exceeding 
the limit and defines the corrective actions taken to reduce the releases 
and the proposed corrective actions to be taken to assure the subsequent 
releases will be within the above limits.  

b. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.11.2.3.1 Dose Calculations. Cumulative dose contributions shall be 
determined in accordance with Section 2.3 of this manual at least 
once every 31 days.  
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CONTROLS: GASEOUS RADWASTE TREATMENT SYSTEM 

3.11.2.4 In accordance with BV-l and BV-2 Technical Specification 6.8.6a, 
Item 6, the Gaseous Radwaste Treatment System and the Ventilation 
Exhaust Treatment System shall be used to reduce radioactive 
materials in gaseous waste prior to their discharge when the 
projected gaseous effluent air doses due to gaseous effluent 
releases from the reactor unit (see Figure 5-1), when averaged over 
31 days, would exceed 0.2 mrad for gamma radiation and 0.4 mrad for 
beta radiation. The appropriate portions of the Ventilation Exhaust 
Treatment System shall be used to reduce radioactive materials in 
gaseous waste prior to their discharge when the projected doses due 
to gaseous effluent releases from the reactor unit (see Figure 5-1) 
when averaged over 31 days would exceed 0.3 mrem to any organ.  

Applicability: 

At all times.  

Action: 

a. With gaseous waste being discharged without treatment and in excess of the 
above limits, prepare and suhbit to the Comnission within 30 days, pursuant 
to 10 CFR 20.2203 (a) (2) (v) and 10 CER 50.4(b) (1), a Special Report which 
includes the following information.  

1. Identification of the inoperable equipment or subsystems and the reason 
for inoperability, 

2. Action(s) taken to restore the inoperable equipment to operational 
status, and 

3. Summary description of action(s) taken to prevent a recurrence.  

b. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  

SURVEILLANCE RmUTREMENSTS (continued) 

4.11.2.4.1 Doses due to gaseous releases from the site shall be projected at 
least once per 31 days, in accordance with Section 2.3 of this 
manual.  
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CONTROLS: TOTAL DOSE 

3.11.4.1 In accordance with BV-I and BV-2 Technical Specification 6.8.6a, 
Item 10, the annual (calendar year) dose or dose cc•mitment to any 
MMBER OF THE PUBLIC due to releases of radioactivity and to 
radiation from uranium fuel cycle sources shall be limited to < 25 
mrems to the whole body or any organ, except the thyroid, which 
shall be limited to < 75 mrems.  

Applicability: 

At all times.  

Action: 

a. With the calculated doses from the release of radioactive materials in 
liquid or gaseous effluents exceeding twice the limits of Appendix C CONTROL 
3.11.1.2a, 3.11.1.2b, 3.11.2.2a, 3.11.2.2b, 3.11.2.3a, or 3.11.2.3b, 
calculations shall be made including direct radiation contributions from the 
units (including outside storage tanks, etc.) to determine whether the above 
limits of Appendix C CONTROL 3.11.4.1 have been exceeded. If such is the 
case, prepare and submit to the Commission within 30 days, pursuant to 10 
CFR 20.2203(a) (2) v) and 10 CFR 50.4(b) (1), a Special Report that defines 
the corrective action to be taken to reduce subsequent releases to prevent 
recurrence of exceeding the above limits and includes the schedule for 
achieving conforrmnce with the above limits. This Special Report, as 
defined in 10 CFR 20.405(c), shall include an analysis that estimates the 
radiation exposure (dose) to a MEMBER OF THE PUBLIC from uranium fuel cycle 
sources, including all effluent pathways and direct radiation, for the 
calendar year that includes the release(s) covered by this report. It shall 
also describe levels of radiation and concentrations of radioactive material 
involved, and the cause of the exposure levels or concentrations. If the 
estimated dose(s) exceeds the above limits, and if the release condition 
resulting in violation of 40 CFR Part 190 has not already been corrected, 
the Special Report shall include a request for a variance in accordance with 
the provisions of 40 CFR Part 190. Suhnittal of the report is considered a 
timely request, and a variance is granted until staff action on the request 
is ccaoplete.  

b. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  
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SURVEILLANCE RQUIREMENTS (continued)

Curulative dose contributions from 
shall be determined in accordance 
REQUIREMENTS 4.11.1.2.1, 4.11.2.2.1,

Chumlative 
(including 
accordance 
applicable 
Appendix C

liquid and gaseous effluents 
with Appendix C SURVEILLANCE 
and 4.11.2.3.1.

dose contributions from direct radiation fran the units 
outside storage tanks, etc.) shall be determined in 
with Section 4 of this nanual. This requirement is 
only under conditions set forth in Action a. of 
CCNTROL 3.11.4.1.
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CONTROLS: RADIOLmGICAL ENVIRONMENTAL MONITORING PROGRAM 

3.12.1 In accordance with BV-I and BV-2 Technical Specification 6.8.6b, 
Item 1, the radiological environmental monitoring program shall be 
conducted as specified in Appendix C, Table 3.12-1.  

Applicability: 

At all times.  

Action: 

a. With the radiological environmental monitoring program not being conducted 
as specified in Appendix C, Table 3.12-1, prepare and sulrnit to the 
Commnission, in the Annual Radiological Environmental Report, a description 
of the reasons for not conducting the program as required and the plans for 
preventing a recurrence. Deviations are permitted frcm the required 
samrpling schedule if specimens are unobtainable due to hazardous conditions, 
seasonal unavailability, malfunction of autcmatic sampling equipment and 
other legitimate reasons. If specimens are unobtainable due to sampling 
equipment malfunction, every effort shall be made to complete corrective 
action prior to the end of the next sampling period.  

b. With the level of radioactivity in an environmental sampling medium at one 
or more of the locations specified in Appendix C, Table 3.12-1 exceeding the 
limits of Appendix C, Table 3.12-2 when averaged over any calendar quarter, 
prepare and submit to the Cormnission within 30 days from the end of affected 
calendar quarter a Special Report pursuant to 10 CFR 20.2203 (a) (2) (v) and 10 
CFR 50.4(b) (1) which includes an evaluation of any release conditions, 
environmental factors or other aspects which caused the limits of Appendix 
C, Table 3.12-2 to be exceeded. This report is not required if the measured 
level of radioactive was not the result of plant effluents; however, in such 
an event, the condition shall be reported and described in the Annual 
Radiological Environmental Report.  

When more than one of the radionuclides in Table 3.12-2 are detected in the 
sampling medium, this report shall be suhmitted if: 

Concentration (1) Concentration (2) 
Limit Level (1) + Limit Level (2) + > 1.0 

c. With milk or fresh leafy vegetable samples unavailable from the required 
number of locations selected in accordance with Appendix C CONTROL 3.12.2 
and listed in the ODCM, obtain replacement samples. The locations from 
which samrples were unavailable may then be deleted from those required by 
Appendix C, Table 3.12-1 and the ODCM provided the locations from which the 
replacement samples were obtained are added to the environmental monitoring 
program as replacement locations, if available.  

d. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  
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SURVEILLANCE REQUIRaEMRUS (continued) 

4.12.1.1 The radiological environmental monitoring saiTples shall be collected 
pursuant to Appendix C, Table 3.12-1 from the locations given in the 
ODCM and shall be analyzed pursuant to be requirements of Appendix 
C, Tables 3.12-1 and 4.12-1.  
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TABLE 3.12-1 

RADIOLOGICAL ENVIRONMENTAL MONTORING PROGRAM

SAMPLING AND 
EXPOSURE PATHWAY NUMBER OF SAMPLES COLLECTION TYPE AND FPDQUENCY(a) 

AND/OR SAMPLE AND LOCATIONS FREQUENCY OF ANALYSIS 

1. AIRBORNE 
a. Radioiodine 5 locations Continuous opera- Each radioiodine 

And tion of sampler canister.  
Particulates 1. One sample fran with sample col

a control loca- lection at least Analyze for 1-131; 
tion 10-20 weekly.  
miles distant Particulate sampler.  
and in the Analyze for gross 
least prevalent beta weekly () 

wind direction 
Perform gartna isoto

2. One sample from pic analysis on 
vicinity of conposite (by loca
ccrrrnity tion) sample at 
having the least quarterly.  
highest calcu
lated annual 
average ground 
level D/Q.  

2. DIRECT 40 locations Continuous Gamma dose, 
RADIATION measurement with quarterly.  

> 2 TLDs or a pres- collection at 
surized ion least quarterly.  
chamber at each 
location.  

(a Analysis frequency same as sampling frequency unless otherwise specified.  
b) Particulate samples are not counted for _> 24 hours after filter change.  

Perform gamma isotopic analysis on each sample when gross beta is >10 times 
the yearly mean of control samples.  

**Sanple locations are given on figures and tables in Section 3 of this manual.  
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TABLE 3.12-1 (continued) 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLING AND 
EXPOSURE PATHWAY NUMBER OF SAMPLES COLLECIION TYPE AND FREQUENCY~a) 

AND/OR SAMPLE AND LOCATIONS** FREQUENCY OF ANALYSIS 

3. WATERBORNE 
a. Surface 2 locations. Cortposite* sairple Garma isotopic analy

collected over a sis of comiposite 
1. One sanrple period not to sanrple by location) 

upstream. exceed 1 month. monthly; 

2. One samrple Tritium analysis of 
downstream. composite sanple at 

least quarterly.  

b. Drinking 2 locations. Conaposite* sarrple 1-131 analysis of 
collected over a each coimposite 
period not to sanmple; 
exceed 2 weeks.  

Gamma isotopic analy
sis of composite 
sample (by location) 
monthly; 

Tritium analysis of 
ccnoosite sample 
quarterly.  

c. Groundwater N/A - No wells in lower elevations 
between plant and river 

d. Sediment From 1 location. Semi-annually. Gamma isotopic analy
Shoreline sis semi-annually.  

(a)Analysis frequency same as sanpling frequency unless otherwise specified.  

*Conpoosite samrples shall be collected by collecting an aliquot at intervals 

not exceeding two hours. For the upstream surface water location, a weekly 
grab sample, composited each month based on river flow at time of samrpling, is 
also acceptable.  

**Sanrple locations are given on figures and tables in Section 3 of this manual.  
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TABLE 3.12-1 (continued) 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLING AND EXPOSURE PATHWAY NUMBER OF SAMPLES COLLECTION TYPE AND FREQENCY(a) 
AND/OR SAMPLE AND LOCATIONS** FREQUENCY OF ANALYSIS 

4. INGESTION 
a. Milk 4 locations. "e) At least bi-weekly Garrma isotopic and 

when animals are 1-131 analysis of 
1. Three sanples on pasture; at each sairple.  

selected on least monthly at 
basis of other times.  
highest poten
tial thyroid 
dose using 
milch census 
data.  

2. One local large 
dairy.  

b. Fish 2 locations. Semi-annual. One Ganma isotopic 
saniple of avail- analysis on edible 
able species. portions.  

c. Food 4 locations. Annually at time Ganma isotopic 
Products of harvest, analysis and 1-131 
(Leafy 1.Three locations analysis on edible 
Vegetables) within 5 miles. portion.  

2. One control 
location.  

") Analysis frequency same as san-pling frequency unless otherwise specified.  
'c) Other dairies may be included as control station or for historical 

continuity. These would not be modified on basis of milch animal census.  

**Saorple locations are given on figures and tables in Section 3 of this manual.
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TABLE 3.12-2 

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS 
IN ENVIRONMENTAL SAMPLES

a For drinking water sarnples. This is a 40 CFR Part 141 value. If no drinking 
water pathway exists, a value of 3E+4 pCi/l imay be used.  

b If no drinking water pathway exists, a value of 20 pCi/l may be used.  
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REPORTING LEVELS 

BROAD LEAF 
WATER AIRBORNE PARTICULATE FISH MILK VEGETABLES 

ANALYSIS (pCi/i) OR GASES (pCi/rn) (pCi/kg, WET) (pCi/l (pCi/kg, WET) 

H-3 2E+4a 

Mn-54 IE+3 3E+4 

Fe-59 4E+2 1E+4 

Co-58 1E+3 3E+4 

Co-60 3E+2 1E+4 

Zn-65 3E+2 2E+4 

Zr/Nb-95 4E+2 

1-131 2 0.9 3 1E+2 

Cs-134 30 10 1E+3 60 1E+3 

Cs-137 50 20 2E+3 70 2E+3 

Ba/La-140 2E+2 3E+2
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TABLE 4.12-1 

MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD) a, e
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AIRBORNE 
PARTICULATE 

ANALYSIS WATER OR GAS FISH MILK FOOD PRODUCTS SEDIMENT 
(pCi/l) (pCi/rn3 ) (pCi/kg, WET) (pCi/i) (pCi/kg, WET) (pCi/kg, DRY) 

Gross Beta 4 1E-2 

H-3 2000d 

Mn-54 15 130 

Fe-59 30 260 

Co-58,60 15 130 

Zn-65 30 260 

Zr-95 30c 

Nb-95 15c 

1-131 Ib 7E-2 1 60 

Cs-134 15 5E-2 130 15 60 150 

Cs-137 18 6E-2 150 18 80 180 

Ba-140 60c 60 

La-140 15c 15

_J
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TABLE 4.12-1 (continued) 

TABLE NOTATION 

a The LLD is the smallest concentration of radioactive material in a samrple 

that will be detected with 95% probability with 5% probability of falsely 
concluding that a blank observation represents a "real" signal.  

For a particular measurefent system (which may include radiochemical 
separation): 

LLD = 4.66 Sz 

(E) (V) (2.22) (Y) exp(-AXT) 

where: 

LLD is the lower limit of detection as defined above (as pCi per 
unit mass or volume); 

Sb is the standard deviation of the background counting rate or of 
the counting rate of a blank sample as appropriate (as counts per 
minute); 

E is the counting efficiency (as counts per transformation); 

V is the sanple size (in units of mass or volume) ; 

2.22 is the number of transformations per minute per picocurie; 

Y is the fractional radiochemical yield (when applicable); 

X is the radioactive decay constant for the particular radionuclide; 

AT is the elapsed tim-e between samrple collection (or end of the 
sample collection period) and time of counting (for environmental 
samples, not plant effluent samples).  

The value of Sb used in the calculation of the LLD for a detection 
system shall be based on the actual observed variance of the 
background counting rate or of the counting rate of the blank 
sanples (as appropriate ) rather than on an unverified theoretically 
predicted variance. In calculating the LLD for a radionuclide 
determined by ganma-ray spectrometry, the background shall include 
the typical contributions of other radionuclides normally present in 
the samples (e.g., potassium-40 in milk samples). Typical values of 
E, V, Y and AT should be used in the calculations.  
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TABLE 4.12-1 (continued) 

TABLE NCOTATION 

The LLD is defined as an a priori (before the fact) limit 
representing the capability of a measurement system and not as a 
posteriori (after the fact) limit for a particular measurement.  
Analyses shall be performed in such a manner that the stated LLD's 
will be achieved under routine conditions. Occasionally, background 
fluctuations, unavoidable small sample sizes, the presence of 
interfering nuclides, or other uncontrollable circumstances may 
render these LLD's unachievable. In such cases, the contributing 
factors shall be identified and described in the Annual Radiological 
Environmental Report.  

b If no drinking water pathway exists, a value of 15 pCi/l may be used.  

C If parent and daughter are totaled, the most restrictive LLD should be 
applied.  

d If no drinking water pathway exists, a value of 3000 pCi/l may be used.  

e This list does not mean that only these nuclides are to be detected and 
reported. Other peaks which are measurable and identifiable, together with 
the above nuclides, shall be identified in the Annual Radiological 
Environmental Report.  
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CONTROLS: RADIOLOGICAL ENVIRONMENTAL MONITORING - LAND USE CENSUS 

3.12.2 In accordance with BV-I and BV-2 Technical Specification 6.8.6b, Item 2, 
a land use census shall be conducted and shall identify the location of 
the nearest milk animal, the nearest residence, and the nearest garden 
of greater than 500 square feet producing broad leaf vegetation in each 
of the 16 meteorological sectors within a distance of five miles. For 
elevated releases as defined in Regulatory Guide 1.111, (Rev. 1), July, 
1977, the land use census shall also identify the locations of all milk 
animals and all gardens of greater than 500 square feet producing fresh 
leafy vegetables in each of the 16 meteorological sectors within a 
distance of three miles.  

Applicability: 

At all times.  

Action: 

a. With a land use census identifying a location(s) which yields a calculated 
dose or dose conrnitment greater than the values currently being calculated 
in Appendix C SURVEILLANCE REQUIPENIM 4.11.2.3.1, prepare and submit to 
the Conrnission within 30 days, pursuant to 10 CFR 20.2203 (a) (2) (v) and 10 
CFR 50.4(b) (1), a Special Report, which identifies the new location(s).  

b. With a land use census identifying a milk animal location(s) which yields a 
calculated dose or dose commitrrent (via the same exposure pathway) 20% 
greater than at a location from which samrples are currently being obtained 
in accordance with Appendix C CONTROL 3.12.1 prepare and subnit to the 
Connission within 30 days, pursuant to 10 CFR 20.2203 (a) (2) (v) and 10 CFR 
50.4(b) (1), a Special Report, wich identifies the new location. The new 
location shall be added to the radiological environmental monitoring 
program within 30 days, if possible. The milk sanpling program shall 
include samples from the three active milk animal locations, having the 
highest calculated dose or dose comrmitment. Any replaced location may be 
deleted from this monitoring program after October 31 of the year in which 
this land use census was conducted.  

c. The provisions of Appendix C CONIROL 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.12.2.1 The land use census shall be conducted at least once per 12 months 
between the dates of June 1 and October 1 using that information which 
will provide the best results, such as by a door-to-door survey*, 
aerial survey, or by consulting local agriculture authorities.  

* Confirmation by telephone is equivalent to door-to-door.  
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CONTROLS: RADIOLOGICAL ENVIRONMARAL MONITORING - INTERLABORATORY COMPARISON 
PROGRAM 

3.12.3 In accordance with BV-i and BV-2 Technical Specification 6.8.6b, Item 3, 
analyses shall be performed on radioactive materials supplied as part of 
an Interlaboratory Con-parison Program.  

Applicability: 

At all times.  

Action: 

a. With analyses not being performed as required above, report the corrective 
actions taken to prevent a recurrence to the Commnission in the Annual 
Radiological Environmental Report.  

b. The provisions of Appendix C CONTROL 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMEWS 

4.12.3.1 The results of analyses performed as part of the above required 
Interlaboratory Couparison Program shall be included in the Annual 
Radiological Environmental Report.  
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This appendix contains the Bases for the ODCM Controls that were transferred 

from the Bases Section of the Technical Specification per Unit 1/2 Amendments 

188/70, and in accordance with Generic Letter 89-01 and Generic Letter 89-01, 

Supplement No. 1 (NUREG-1301). 0-4 

The numbering of each specific Bases contained in this appendix does not appear 

to be sequential. This is intentional, as all Bases numbers remained the same 

when they were transferred from the Technical Specifications. This was done in 

an effort to minimize the amount of plant procedure changes and to eliminate any 

confusion associated with numbering changes.  
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BASES: INSTRUMENTATION

3/4.3.3.9

3/4.3.3.10

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION 

The radioactive liquid effluent instrumentation is provided to monitor and control, as applicable, the releases of radioactive materials in liquid effluents during actual or potential releases of liquid effluents. The alarm/trip setpoints for these instruments shall be calculated in accordance with Section 1 of this manual to ensure that the alarm/trip will occur prior to exceeding the limits of 10 CFR Part 20. The OPERABILITY and use of this instrumentation is consistent with the requirements of General Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.  

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

The radioactive gaseous effluent instrumentation is provided to monitor and control, as applicable, the releases of radioactive materials in gaseous effluents during actual or potential releases of gaseous effluents. The alarm/trip setpoints for these instruments shall be calculated in accordance with Section 2 of this manual to ensure that the alarm/trip will occur prior to exceeding the limits of 10 CFR Part 20. This instrumentation also includes provisions for monitoring (and controlling) the concentrations of potentially explosive gas mixtures in the waste gas holdup system.  The OPERABILITY and use of this instrumentation is consistent with the requirements of General Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.
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BASES: LIQUID EFFLUENTS

3/4.11.1.1 

3/4.11.1.2

LIQUID EFFLUENT CONCENTRATION 

This CONTROL is provided to ensure that the concentration of 
radioactive materials released in Liquid waste effluents from the 
site to unrestricted areas will be less than 10 times the EC's 
specified in 10 CFR Part 20, Appendix B (20.1001-20-2401), Table 2, 

Column 2. This limitation provides additional assurance that the 

levels of radioactive materials in bodies of water outside the site 
will result in exposure within (1) the Section II.A design 

objectives of Appendix I, 10 CFR Part 50, to an individual and (2) 

the limits of 10 CFR Part 20.1302 to the population. The 

concentration limit for dissolved or entrained noble gases is based 
upon the assumption that Xe-135 is the controlling radioisotope and 
its MPC -in air (submersion) was converted to an equivalent 
concentration in water using the methods des-cribed in International 
Commission on Radiological Protection (ICRP) Publication 2. 8 

LIQUID EFFLUENT DOSE 

This CONTROL is provided to implement the requirements of 
Sections II.A, III.A, and IV.A of Appendix I, 10 CFR Part 50. The 
Limiting Condition for Operation implements the guides set forth in 
Section II.A of Appendix I. The ACTION statements provide the 
required operating flexibility and at the same time implement the 
guides set forth in Section IV.A of Appendix I to assure that the 
releases of radioactive material in liquid effluents will be kept 
"as low as is reasonably achievable." Also, for fresh water sites 
with drinking water supplies which can be potentially affected by 
plant operations, there is reasonable assurance that the operation 
of the facility will not result in radionuclide concentrations in 
the finished drinking water that are in excess of the requirements 
of 40 CFR 141. The dose calculations in the Section 1.3 of this 
manual implement the requirements in Section III.A of Appendix I 
that conformance with the guides of Appendix I is to be shown by 
calculational procedures based on models and data such that the 
actual exposure of an individual through appropriate pathways is 
unlikely to be substantially underestimated. The equations 
specified in Section 1.3 of this manual for calculating the doses 
due to the actual release rates of radioactive materials in liquid 
effluents are consistent with the methodology provided in Regulatory 
Guide 1.109, "Calculation Of Annual Doses To Man From Routine 
Releases Of Reactor Effluents For The Purpose Of Evaluating 
Compliance With 10 CFR Part 50, Appendix I," Revision 1, October, 
1977, and Regulatory Guide 1.113, "Estimating Aquatic Dispersion Of 
Effluents From Accidental And Routine Reactor Releases For The 
Purpose Of Implementing Appendix I," April, 1977. NUREG-0133 
provides methods for dose calculations consistent with Regulatory 
Guides 1.109 and 1.113.
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BASES: LIQUID EFFLUENTS (continued)

This CONTROL applies to the release 
Valley Power Station, Unit No. 1 or 
shared radwaste treatment systems, 
shared system are proportioned among 

3/4.11.1.3 LIQUID WASTE TREATMENT SYSTEM

of liquid effluents for Beaver 
Unit No. 2. These units have 

the liquid effluents from the 
the units sharing that system.

The CONTROL that the appropriate portions of this system be used 
when specified provides assurance that the releases of radioactive 
materials in liquid effluents will be kept "as low as is reasonably 
achievable." This specification implements the requirements of 
10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to 
10 CFR Part 50 and design objective given in Section II.D of 
Appendix I to 10 CFR Part 50. The specified limits governing the 
use of appropriate portions of the liquid radwaste treatment system 
were specified as a suitable fraction of the dose design objectives 
set forth in Section II.A of Appendix I, 10 CFR Part 50, for liquid 
effluents. This specification applies to Beaver Valley Power 
Station, Unit No. 1 or Unit No. 2.
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BASES FOR ODCM CONTROLS 

BASES: GASEOUS EFFLUENTS 

3/4.11.2.1 GASEOUS EFFLUENT DOSE RATE 

This CONTROL is provided to ensure that the dose at anytime at the 
site boundary from gaseous effluents from all units on the site will 
be within the annual dose limits of 10 CFR Part 20 for unrestricted 
areas. The annual dose limits are the doses associated with the 
concentrations of 10 CFR Part 20, Appendix B, Table II, Column 1.  
These limits provide reasonable assurance that radioactive material 
discharged in gaseous effluents will not result in the exposure of 
an individual in an unrestricted area, either within or outside the 
site boundary, to annual average concentrations exceeding the limits 
specified in Appendix B, Table II of 10 CFR Part 20 (10 CFR 
Part 20.106(b)). For individuals who may at times be within the 

__site boundary, the occupancy of the individual will be sufficiently 
low to compensate for any increase in the atmospheric diffusion 
factor above that for the site boundary. The specified release rate 
limits restrict, at all times, the corresponding gamma and beta dose 
rates above background to an individual at or beyond the site 
boundary to < 500 mrem/year to the total body or to < 3,000 mrem/ 
year to the skin. These release rate limits also restrict, at all 
times, the corresponding thyroid dose rate above background to a 
child via the inhalation pathway to < 1,500 mrem/year.  

3/4.11.2.2 DOSE, NOBLE GASES 

This CONTROL is provided to implement the requirements of 
Sections II.B, III.A, and IV.A of Appendix I, 10 CFR Part 50. The 
CONTROL implements the guides set forth in Section II.B of 
Appendix I. The ACTION statements provide the required operating 
flexibility and at the same time implement the guides set forth in 
Section IV.A of Appendix I to assure that the release of radioactive 
material in gaseous effluents will be kept "as low as is reasonably 
achievable." The Surveillance Requirements implement the 
requirements in Section III.A of Appendix I that conformance with 
the guides of Appendix I be shown by calculational procedures based 
on models and data such that the actual exposure of an individual 
through the appropriate pathways is unlikely to be substantially 
underestimated. The dose calculations established in Section 2.3 of 
this manual for calculating the doses due to the actual release 
rates of radioactive noble gases in gaseous effluents are consistent 
with the methodology provided in Regulatory Guide 1.109, 
"Calculation Of Annual Doses To Man From Routine Releases Of Reactor 
Effluents For The Purpose Of Evaluating Compliance With 10 CFR 
Part 50, Appendix I," Revision 1, October, 1977 and Regulatory Guide 
i.111, "Methods For Estimating Atmospheric Transport And Dispersion 
of Gaseous Effluents In Routine Releases From Light-Water-Cooled 
Reactors," Revision 1, July, 1977. The equations in Section 2.3 of 
this manual are provided for determining the air doses at the 
exclusion area boundary, and are based upon the historical average 
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BASES FOR ODCM CONTROLS 

BASES: GASEOUS EFFLUENTS (continued) 

atmospheric conditions. NUREG-0133 provides methods for dose calculations consistent with Regulatory Guides 1.109 and 1.111.  
This specifications applies to the release of gaseous effluents from 
Beaver Valley Power Station, Unit No. 1 or Unit No. 2.  

3/4.11.2.3 DOSE, RADIOIODINES, RADIOACTIVE MATERIAL IN PARTICULATE FORM AND 
RADIONUCLIDES OTHER THAN NOBLE GASES 

This CONTROL is provided to implement the requirements of 
Sections II.C, III.A, and IV.A of Appendix I, 10 CFR Part 50. The CONTROLS are the guides set forth in Section II.C of Appendix I.  

The ACTION statements provide the required operating flexibility and 
__. at the same time implement the guides set forth in Section IV.A of 

Appendix I to assure that the releases of radioactive materials in 
gaseous effluents will be kept "as low as is reasonably achievable." The calculational methods specified in the surveillance requirements 
implement the requirements in Section .III.A of Appendix I that 
conformance with the guides of Appendix I be shown by calculational 
procedures based on models and data such that the actual exposure of 
an individual through appropriate pathways is unlikely to be 
substantially underestimated. The calculational methods in 
Section 2.3 of this manaual are for calculating the doses due to the 
actual release rates of the subject materials are consistent with the methodology provided in Regulatory Guide 1.109, "Calculation Of 
Annual Doses To Man From Routing Releases Of Reactor Effluents For 
The Purpose Of Evaluating Compliance With 10 CFR Part 50, 
Appendix I," Revision 1, October, 1977 and Regulatory Guide 1.111, "Methods For Estimating Atmospheric Transport And Dispersion Of 
Gaseous Effluents In Routine Releases From Light-Water-Cooled 
Reactors," Revision 1, July, 1977. These equations also provide for 
determining the actual doses based upon the historical average 
atmospheric conditions. The release rate specifications for 
radioiodines, radioactive material in particulate form, and 
radionuclides other than noble gases are dependent on the existing 
radionuclide pathways to man, in the unrestricted area. The 
pathways which are examined in the development of these calculations 
are: 1) individual inhalation of airborne radionuclides, 
2) deposition of radionuclides onto vegetation with subsequent 
consumption by man, 3) deposition onto grassy areas where milk 
animals and meat producing animals graze with consumption of the 
milk and meat by man, and 4) deposition on the ground with 
subsequent exposure of man. This CONTROL applies to radioactive 
material in particulate form and radionuclides other than noble 
gases released from Beaver Valley Power Station, Unit No. 1 or 
Unit No.2.  
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BASES: GASEOUS EFFLUENTS (continued) 

3/4.11.2.4 GASEOUS RADWASTE TREATMENT SYSTEM 

The CONTROL that the appropriate portions of these systems be used 

when specified provides reasonable assurance that the releases of 

radioactive materials in gaseous effluents will be kept "as low as 

is reasonably achievable." This specification implements the 

requirements of 10 CFR Part 50.36a, General Design Criterion 60 of 

Appendix A to 10 CFR Part 50, and design objective Section II.D of 

Appendix I to 10 CFR Part 50. The specified limits governing the 

use of appropriate portions of the systems -were specified as-a 

suitable fraction of the dose design objectives set forth in 

Sections II.B and II.C of Appendix I, 10 CFR Part 50, for gaseous 

effluents. This specification applies to gaseous radwaste from 

__Beaver Valley Power Station, Unit No. 1 or Unit No. 2.  
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BASES: TOTAL DOSE 

3/4.11.4 TOTAL DOSE 

This CONTROL is provided to meet the dose limitations of 40 CFR 
Part 190 that have been incorporated into 10 CFR Part 20 by 
46 FR 18525. The CONTROL requires the preparation and submittal of 
a Special Report whenever the calculated doses due to releases of 
radioactivity and to radiation from uranium fuel cycle sources 
exceed 25 mrems to the whole body or any organ, except the thyroid, 
which shall be limited to less than or equal to 75 mrems. For sites 
containing up to 4 reactors, it is highly unlikley that the 
resultant dose to a MEMBER OF THE PUBLIC will exceed the dose limits 
of 40 CFR Part 190 if the individual reactors remain within twice 
the dose design objectives of Appendix I, and if direct radiation 

__doses from the units (including outside storages tanks, etc.) are 
kept small. The Special Report will describe a course of action 
that should result in the limitation of the annual dose to a MEMBER 
OF THE PUBLIC to within the 40 CFR Part 190 limits. For the 
purposes of the Special Report, it may be assumed that the dose 
commitment to the MEMBER OF THE PUBLIC from other uranium fuel cycle 
sources is negligible, with the exception that dose contributions 
from other nuclear fuel cycle facilities at the same site or within 
a radius of 5 miles must be considered. If the dose to any MEMBER 
OF THE PUBLIC is estimated to exceed the requirements of 40 CFR 
Part 190, the Special Report with a request for a variance (provided 
the release conditions resulting in violation of 40 CFR Part 190 
have not already been corrected), in accordance with the provisions 
of 40 CFR 190.11 and 10 CFR 2 0.405c, is considered to be a timely 
request and fulfills the requirements of 40 CFR Part 190 until NRC 
staff action is completed. The variance only relates to the limits 
of 40 CFR Part 190, and does not apply in any way to the other 
requirements for dose limitation of 10 CFR Part 20, as addressed in 
CONTROLS 3.11.1.1 and 3.11.2.1. An individual is not considered a 
MEMBER OF THE PUBLIC during any period in which he/she is engaged in 
carrying out any operation that is part of the nuclear fuel cycle.  
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BASES: RADIOLOGICAL ENVIRONMENTAL MONITORING 

3/4.12.1 MONITORING PROGRAM 

The radiological monitoring program required by this CONTROL 
provides measurements of radiation and of radioactive materials in 
those exposure pathways and for those radionuclides which lead to 
the highest potential radiation exposures of MEMBER(S) OF THE PUBLIC 
resulting from the station operation. This monitoring program 
thereby supplements the radiological effluent monitoring program by 
verifying that the measurable concentrations of radioactive 
materials and levels of radiation are not higher than expected on 
the basis of the effluent measurements and modeling of the 

environmental exposure pathways. The initially specified monitoring 
program will be effective for at least the first 3 years of 

__. commercial operation. Following this period, program changes may be 

initiated based on operational experience. 

The detection capabilities required by Appendix C, Table 4.12-1 are 
state-of-the-art for routine environmental measurements in 
industrial laboratories. The LLD's for drinking water meet the 
requirements of 40 CFR 141.  

3/4.12.2 LAND USE CENSUS 

This CONTROL is provided to ensure that changes in the use of 
unrestricted areas are identified and that modifications to the 
monitoring programs are made if required by the results of this 
census. The best survey information from the door-to-door survey, 
aerial survey, or by consulting with local agriculture authorities 
shall be used. This census satisfies the requirements of 
Section IV.B.3 of Appendix I to 10 CFR Part 50. Restricting the 
census to gardens of greater than 500 square feet provides assurance 
that significant exposure pathways via leafy vegetables will be 
identified and monitored since a garden of this size is the minimum 
required to produce the quantity (26 kg/year) of leafy vegetables 
assumed in Regulatory Guide 1.109 for consumption by a child. To 
determine this minimum garden size, the following assumptions were 
used: 1) that 20% of the garden was used for growing broad leaf 
vegetation (i.e., similar to lettuce and cabbage), and 2) a 
vegetation yield of 2 kg/square meter.  

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM 

The CONTROL for participation in an Interlaboratory Comparison 
Program is provided to ensure that independent checks on the 
precision and accuracy of the measurements of radioactive material 
in environmental sample matrices are performed as part of a quality 
assurance program for environmental monitoring in order to 
demonstrate that the results are reasonably valid.  
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ANNUAL REPORTS 

This appendix contains the reporting requirements for the Annual Radioactive 

Effluent Release Report and the Annual Radiological Environmental Report that were 

transferred from the Technical Specification per Unit 1/2 Amendments 188/70 and in 

accordance with Generic Letter 89-01 and Generic Letter 89-01, Supplement No. 1 

(NUREG 1301).  

The numbering of each specific Report contained in this appendix does not appear 

to be sequential. This is intentional, as all Report numbers remained the same 

when they were transferred from the Technical Specifications. This was done in an 

effort to minimize the amount of plant procedure changes and to eliminate any 

confusion associated with numbering changes.  
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ANNUAL REPORTS 

ANNUAL REPORT 

ANNUAL RADIOLO3ICAL ENVIRc K REPORT• 

6.9.1.10 Routine radiological en 4i tal cperating reports covering the operaticn of the unit during the previous calendar year shall be submitted prior to May 15 of each year and will include reporting any deviaticrs not reported under 10 CFR 20.2203 (a) (2) (v) or 10 CFR 
50.4 (b) (1) with respect to any Appendix C CONTROL.  

The annual radiological enviraental reports shall include: 

Summaries, interpretaticon, and statistical evaluaticn of the results of the radiological envirrenental surveillance activities for the report period, including a caoparison with pre-operaticnal studies, operaticual controls (as appropriate), and previous enviircnental surveillance reports, and an &ssessment of the observed inpacts of the plant operaticn on the envircimnt.  

"* The results of the land use censuses required by Appendix C CONTROL 3.12.2.  

b If harmful effects or evidence of irreversible damage are detected by the monitoring, the report shall provide an analysis of the -' problem and a planned course of action to alleviate the problem.  

Sunmarized and tabulated results in the format of Appendix E, Table 6.9-1 of all radiological envircrnental sarrples taken during the report period. In the event that some results are not available for inclusion with the report, the report shall be submitted noting and explaining the reasons for the missing results. The missing data shall be submitted as soon as possible 
in a supplementary report.  

A sumikary description of the radiological enviroutental monitoring 
Program.  

A map of all sanpling locaticns keyed to a table giving distances 
and directions from one reactor.  

The results of licensee participation in the Interlaboratory Cauparison Program required by Appenxdix C COMNROL 3.12.3.  

3A single submittal may be made for a multiple unit site. The submittal should combine those sections that are camrn to both units.  
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Namr Of Facility

Location Of Facility

Docket No.

Reporting Period_
(County, State)

ALL INDICATIOR LOCATI(S WITH HIGHEST 

MEDIUM OF PAMTW TYPE AND TOrAL LOWER LIMITS LOCATIONS ANNUAL MEAN CONTROL LOCATIONS 
SAMPLED N1MBER OF OF NONROUTINE 

(UNIT OF ANALYSES DETECTICNa MEAN (F) NAME DISTANCE MEAN(F) b MEAN(F)b REPORTED 

MEASUREMENT') PERFORMED (LLD) RANGE? AND DIRECTION RAGe? RANGE? MEASUREýIETS 

"Na"anal Lower Limits Ot Detecti- n (LLD) as defined in T e oation of Tabie 4.12-1 of Appendix C --N-----L- 3.11.1.1.  

bMean and range based upon detectable measurem-ent only. Fraction of detectable measurement at specified locations is indicated 

in parenthesis (f).
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ANNUAL REPORTS 

ANNUAL REPORT 

ANNUAL RADIOACTIVE EFFLUJ2r RELEASE REPORr4 

6.9.1.11 Routine radioactive effluent release reports covering the operation of the unit during the previous calendar year shall be submitted prior to April 1 of each year in accordance with 10 CFR 50.36a. This report is prepared and submitted with the guidance presented in BVPS-HPMs Appendix 5, and at a minimum, shall contain the following: 

"A summary of the quantities of radioactive liquid and gaseous effluent and solid waste released from the unit as outlined in Regulatory Guide 1.21, Revision 1, June, 1974, "Measuring, Evaluating, And Reporting Radioactivity In Solid Wastes And Releases Of Radioactive Materials In Liquid And Gaseous Effluents Fran Light-Water-Cooled Nuclear Power Plants," with data summarized on a quarterly basis following the format of Appendix B thereof.  

" An assessment of radiation doses from the radioactive liquid and gaseous effluents released from the unit during each calendar quarter as outlined in Regulatory Guide 1.21. In addition, the unrestricted area boundary maximum noble gas gamma air and beta air doses shall be evaluated. The assessment of radiation doses shall be performed in accordance with this manual.  

"* Any licensee initiated changes to the CDC[M made during the 12 month 
period.  

" Any radioactive liquid or gaseous effluent monitoring instrumentation channels not returned to OPERABLE status within 30 days, and why the incperability was not corrected in a timely manner. This applies to the liquid or gaseous effluent monitoring inst=rentatian channels required to be OPERABLE per Appendix C CC•TROLS 3.3.3.9 and 3.3.3.10.  

"* Any ODCM Appendix C SURVEILLANCE REQUIREMET deficiencies. This applies to mcnitoring, samrpling and analysis and dose projection.  

" The reascns when unusual circumstances result in LTD's higher than required by Appendix C, Table 4.11-1 and 4.11-2.  

4A single submittal may be made for a multiple unit site. The submittal should ccmbine those sections that are camrn to all units at the site; however, for units with separate radwaste systems, the submittal shall specify the releases of radioactive material fran each unit.  
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ANNUAL REPORT (continued) 

0 The following information for each type of solid waste shipped 

offsite during the report period: 

- container volume 
- total curie quantity (determined by measurement or estimate) 
- principal radionuclides (determined by measurement or estimate) 

- type of waste (e.g., spent resin, compacted dry waste, evaporator 
bottoms) 

- type of container (e.g., LSA, Type A, Type B, Large Quantity) 

- solidification agent (e.g., cement) 
- classification and other requirements specified by 10 CFR Part 61 

" An annual summary of hourly meteorological data collected over the 

previous year. This annual summary may be either in the form of an 

hour-by-hour listing of wind speed, wind direction, atmospheric 

stability, and precipitation (if measured) on magnetic tape, or in 

the form of joint frequency distributions of wind speed, wind 

direction, and atmospheric stability.  

"o An assessment of the radiation doses due to the radioactive liquid 

and gaseous effluents released from the unit or station during the 

previous calendar year.  

"o An assessment of the radiation doses from radioactive effluents to 

MEMBER(S) OF THE PUBLIC due to their activities inside the site 

boundary (Figure 5-1) during the report period. All assumptions 

used in making these assessments (e.g., specific activity, exposure 

time, and location)' shall be included in these reports. The 

assessment of radiation doses shall be performed in accordance with 
Section 4 of this manual.  

"o An assessment of radiation doses to the likely most exposed real 

individual from reactor releases for the previous calendar year to 

show conformance with 40 CFR 190, Environmental Radiation Protection 

Standards For Nuclear Power Operation. Acceptable methods for 

calculating the dose contribution from liquid and gaseous effluents.  

are given in Regulatory Guide 1.109, Revision 1. The SKYSHINE Code 

(available from Radiation Shielding Information Center, (ORNL)) is 

acceptable for calculating the dose contribution from direct 

radiation due to N-16.  

o If quantities of radioactive materials released during the reporting 

period are significantly above design objectives, the report must 

cover this specifically.  
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Appendix F 
ODCM Controls Procedure Matrix 

This appendix contains plant procedure references for Radiological Effluent 

Technical Specifications (RETS) that were transferred from the Technical 

Specification Procedure Matrix to the ODCM via change (8).  

The numbering of each specific Control, Surveillance Requirement and Table 

contained in this Appendix does not appear to be sequential. This is 

intentional, as all Control, Surveillance Requirement and Table numbers 

remained the same when they were transferred from the Technical 

Specifications Procedure Matrix. This was done in an effort to minimize the 

amount of plant procedure changes and to eliminate any confusion associated 

with numbering changes.  
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BV-I and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:la 
BV-1 LIQUID EFFLUENT MONITOR SURVEILLANCES 

ODCM Appendix C Control 3.3.3.9: Liquid Effluent Monitors In Appendix C Table 3.3-12 OPERABLE 
APPLICABILITY: During Releases Through The Flow Path 

ODCM SR DESCRIPTION PROCEDURE 
4.3.3.9 Test Monitors at Table 4.3-12 

Frequency 
4.3.3.9.1 Monitors Providing Alarm and NOTE: Actions for INOPERABLE monitors are documented in 

Automatic Termination the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.1, HPM
RP 6.5, HPM-RP 6.5a, HPM-RIP 2.2, and HPM-RIP 2.13 

4.3.3.9.1 .a Liquid Radwaste Effluent Line MSP 1-43.18 Channel Calibration 
(RM-LW-104) 1OM-54.3 (Log L5) Channel Check 

1/2OM-17.4A.D Source Check 
OST 1.43.9 Functional Test 
HPM - Appendix 1 HP Shift Logs 

4.3.3.9.1 .b Liquid Waste Contaminated Drain MSP 1-43.23 Channel Calibration 
Line 1OM-54.3 (Log L5) Channel Check 
(RM-LW-1 16) 1/20M-17.4A.D Source Check 

OST 1.43.9 Functional Test 
HPM -Appendix 1 HP Shift Logs 

4.3.3.9.1 .c Auxiliary Feed Pump Bay Drain MSP 1-43.70 Channel Calibration 
Monitor 1OM-54.3 (Log L5) Channel Check 
(RM-DA-100) 1OM-54.3 (Log L5) Source Check 

OST 1.43.9 Functional Test 
HPM - Appendix 1 HP Shift Logs 

4.3.3.9.2 Monitors Providing Alarm, but Not NOTE: Action for INOPERABLE monitors are documented in 
Prividing Auto Termination the Operations Shift Logs, HPM-Appendix 1, HPM-RP-6.1, and 

HPM-RIP 2.1 
4.3.3.9.2.a Component Cooling - Recirculation MSP 1-43.10 Channel Calibration 

Spray Hx River Water Monitor 1 OM-54.3 (Log L5) Channel Check 
(RM-RW-100) OST 1.43.9 Functional Test 

OST 1.43.9A Source Check 
HPM -Appendix 1 HP Shift Logs 

4.3.3.9.3 Flow Rate Measurement Devices NOTE: Actions for INOPERABLE monitors are documented in 
the Operations Shift Logs, HPM-RP 6.5 and HPM-RP 6.5a 

4.3.3.9.3a Liquid Radwaste Effluent Lines MSP 1-17.5 Channel Calibration 
(FR-LW-103 for RM-LW-116) MSP 1-17.6 F-LW-104-1 Channel Calibration 
(FR-LW-1 04 for RM-LW-1 04) MSP 1-17.7 F-LW-104-2 Channel Calibration 

MSP 1-17.8 F-LW-1 04-1 Functional Test 
MSP 1-17.9 F-LW-1 04-2 Functional Test 
MSP 1-17.10 F-LW-1 03 Functional Test 
1OM-54.3 (Log L5) FR-LW-103 Channel Check 
1OM-54.3 (Log L5) FR-LW-104-1 Channel Check 
1 OM-54.3 (Log L5) FR-LW-104-2 Channel Check 

4.3.3.9.3.b Cooling Tower Blowdown Line MSP 1-31.4 F-CW-101 Channel Calibration 
(FT-CW-101) MSP 1-31.5 F-CW-101 Functional Test 
(FT-CW-101-1) MSP 1-31.6 F-CW-101-1 Channel Calibration 

MSP 1-31.7 F-CW-101-1 Functional Test 
1OM-54.3 (Log L5) FT-CW-101 Channel Check 
1OM-54.3 (Log L5) FT-CW-1 01-1 Channel Check 

4.3.3.9.4 Tank Level Indicating Devices NOTE: Actions for INOPERABLE monitors are documented in 
the Operations Shift Logs 

4.3.3.9.4.a Primary Water Storage Tank MSP 1-8.1 L-PG1 15A Functional Test 
(LI-PG-11 5A for BR-TK-6A) MSP 1-8.3 L-PG1 15A Channel Calibration 

1OM-54.3 (Log L5) When Adding to Tank 
4.3.3.9.4.b Primary Water Storage Tank MSP 1-8.2 L-PG-1 15B Functional Test 

(LI-PG-1 15B for BR-TK-6B) MSP 1-8.4 L-PG-1 15B Channel Calibration 
1 OM-54.3 (Log L5) When Adding to Tank 

4.3.3.9.4.c Steam Generator Drain Tank MSP 1-17.1 L-LW 110 Functional Test 
(LI-LW-1 10 for LW-TK-7A) MSP 1-17.3 L-LW 110 Channel Calibration 

1 OM-54.3 (Log L5) When Adding to Tank 
4.3.3.9.4.d Steam Generator Drain Tank MSP 1-17.2 L-LW1 11 Functional Test 

(LI-LW-1 11 for LW-TK-7B) MSP 1-17.4 L-LWl 11 Channel Calibration 
1 OM-54.3 (Log L5) When Adding to Tank 
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BV-I and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:lb 
BV-2 LIQUID EFFLUENT MONITOR SURVEILLANCES 

ODCM Appendix C Control 3.3.3.9: Liquid Effluent Monitors In Appendix C Table 3.3-12 OPERABLE 

APPLICABILITY: During Releases Through The Flow Paths 

ODCM SR DESCRIPTION PROCEDURE 

4.3.3.9 Test Monitors at Table 4.3-12 
Frequency 

4.3.3.9.1 Monitors Providing Alarm and NOTE: Actions for INOPERABLE monitors are documented in 

Automatic Termination the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.1, 

HPM-RP 6.5, HPM-RP 6.5a, and HPM-RIP 2.21 

4.3.3.9.1.a Liquid Waste Process Effluent Monitor HPM-Appendix 1 HP Shift Logs 

(2SGC-RQ100) HPM-RP 6.5 Source Check 
HPM-RP 6.5A Source Check 
MSP 2-43.39 Channel Calibration 
1/20M-17.4A.C Source Check 
20M-54.3 (Log L5) Channel Check 
20M-25.4.L Source Check 
20M-25.4.N Source Check 
OST 2.43.3 Functional Test 

4.3.3.9.2 Flow Rate Measurement Devices NOTE: Actions for INOPERABLE monitors are documented in 

the Operations Logs, HPM-RP 6.5, and HPM-RP 6.5a 

4.3.3.9.2.a Liquid Radwaste Effluent MSP 2-25.1 2SGC-P26A,B Calibration / Functional Test 

(2SGC-FIS100) MSP 2-43.39 Channel Calibration 
2OM-54.3 (Log L5) Channel Check 

4.3.3.9.2.b Cooling Tower Blowdown Line MSP 2-31.4 Channel Calibration 

(2CWS-FT101) MSP 2-31.5 Functional Test 
20M-54.3 (Log L5) Channel Check
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BV-I and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:2a 
BV-1 GASEOUS EFFLUENT MONITOR SURVEILLANCES 

ODCM Appendix C Control 3.3.3.10: Gaseous Effluent Monitors In Appendix C Table 3.3-13 OPERABLE 
APPLICABILITY: During Releases Through The Flow Paths 

ODCM SR DESCRIPTION PROCEDURE 
4.3.3.10 Test Monitors at Table 4.3-13 

Frequency 
4.3.3.10.1 Gaseous Waste / Process Vent NOTE: Actions for INOPERABLE monitors are documented in 

System the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.3, 
HPM-RP 6.6, HPM-RP 6.6a and HPM-RIP 2.2 

4.3.3.10.1 .a Noble Gas Activity Monitor MSP 1-43.22 Channel Calibration 
Pri: (RM-GW-108B) 1OM-19.4.E, H Channel Check 

1OM-19.4.E, H Source Check 
1OM-54.3 (Log 1-5) RM-GW-108B Channel Check 
1OM-54.3 (Log L5) RM-GW-109 Channel Check 
OST 1.43.9 Functional Test 
HPM-Appendix 1 HP Shift Logs 

4.3.3.10.1.b Particulate Activity Monitor 1OM-54.3 (Log L5) Channel Check 
Pri: (RM-GW-108A) HPM- Appendix 1 HP Shift Logs 
Alt: (RM-GW-109 Ch 1) 

4.3.3.10.1.c System Effluent Flow Rate Measuring MSP 1-19.5 Functional Test 
Device MSP 1-19.6 Channel Calibration 
Pri: (FR-GW-108) 1 OM-54.3 (Log L5) Channel Check 
Alt: (RM-GW-109 Ch 10) HPM-Appendix 1 HP Shift Logs 

4.3.3.10.1 .d Sampler Flow Rate Measuring Device MSP 1-43.21 Channel Calibration 
Pri: (RM-GW-109 Ch 15) MSP 1-43.71 Rotometer Functional Test 
Alt: (Rotometer: FM-GW-101 and 1 OM 54.3 (Log L5) Channel Check 

Vacuum Gauge: PI-GW-13) OST 1.43.7 Functional Test 
OST 1.43.11 Functional Test 
HPM-Appendix 1 HP Shift Logs 

4.3.3.10.2 Auxiliary Building Ventilation NOTE: Actions for INOPERABLE monitors are documented in 
System (Ventilation Vent) the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.3, 

HPM-RP 6.6, HPM-RP 6.6a and HPM-RIP 2.2 
4.3.3.10.2.a Noble Gas Activity Monitor MSP 1-43.13 Channel Calibration 

Pri: (RM-VS-101B) 1 OM-54.3 (Log L5) RM-VS-101B Channel Check 
Alt: (RM-VS-109 Ch 5) 1 OM-54.3 (Log L5) RM-VS-109 Channel Check 

OST 1.43.7A Alternate Noble Gas Monitor Functional Test 
OST 1.43.9 Functional Test 
OST 1.43.9A Source Check 
HPM-Appendix 1 HP Shift Logs 

4.3.3.10.2.b Particulate Activity Monitor 1 OM-54.3 (Log L5) Channel Check 
Pri: (RM-VS-101A) HPM-Appendix 1 HP Shift Logs 
Alt: (RM-VS-109 Ch 1) 

4.3.3.10.2.c System Effluent Flow Rate Measuring MSP 1-44.7 Functional Test 
Device MSP 1-44.8 Channel Calibration 
Pri: (FR-VS-101) 1OM-54.3 (Log 1-5) Channel Check 
Alt: (RM-VS-109 Ch 10) HPM-Appendix 1 HP Shift Logs 

4.3.3.10.2.d Sampler Flow Rate Measuring Device MSP 1-44.7 Functional Test 
Pri: (RM-VS-109 Ch 15) MSP 1-44.8 Channel Calibration 
Alt: (Rotometer: FM-VS-102 and 1OM 54.3 (Log L5) Channel Check 

Vacuum Gauge: PI-VS-659) OST 1.43.7 Functional Test 
OST 1.43.11 Functional Test 
HPM-Appendix 1 HP Shift Logs
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BV-I and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:2a 
BV-1 GASEOUS EFFLUENT MONITOR SURVEILLANCES 

ODCM Appendix C Control 3.3.3.10: Gaseous Effluent Monitors In Appendix C Table 3.3-13 OPERABLE 
APPLICABILITY: During Releases Through The Flow Paths 

ODCM SR DESCRIPTION PROCEDURE 
4.3.3.10.3 Rx Containment / SLCRS (Elevated NOTE: Actions for INOPERABLE monitors are documented in 

Release) the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.3, 
___HPM-RP 6.6, HPM-RP 6.6a and HPM-RIP 2.2 

4.3.3.10.3.a Noble Gas Activity Monitor MSP 1-43.20 Channel Calibration 
Pri: (RM-VS-107B) 1OM-54.3 (Log L5) RM-VS-107B Channel Check 
Alt: (RM-VS- 110 Ch 5) 1 OM-54.3 (Log L5) RM-VS-1 10 Channel Check 

OST 1.43.7A Alternate Noble Gas Monitor Functional Test 
OST 1.43.9 Functional Test 
OST 1.43.9A Source Check 
HPM-Appendix 1 HP Shift Logs 

4.3.3.10.3.b Particulate Activity Monitor 1OM-54.3 (Log L5) Channel Check 
Pri: (RM-VS-107A) HPM-Appendix 1 HP Shift Logs 
Alt: (RM-VS-110 Ch 1) 

4.3.3.10.3.c System Effluent Flow Rate Measuring MSP 1-44.9 Channel Calibration 
Device MSP 1-44.10 Functional Test 
Pri: (FR-VS-112) 1OM-54.3 (Log L5) Channel Check 
Alt: (RM-VS-110 Ch 10) HPM-Appendix 1 HP Shift Logs 

4.3.3.10.3.d Sampler Flow Rate Measuring Device MSP 1-43.19 Channel Calibration 
Pri: (RM-VS- 110 Ch 15) MSP 1-43.72 Rotometer Functional Test 
Alt: (Rotometer: FM-VS-1 03 and 1 OM 54.3 (Log L5) Channel Check 

Vacuum Gauge: PI-VS-660) OST 1.43.7 Functional Test 
OST 1.43.11 Functional Test 
HPM-Appendix 1 HP Shift Logs
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BV-1 and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:2b 
BV-2 GASEOUS EFFLUENT MONITOR SURVEILLANCES 

ODCM Appendix C Control 3.3.3.10: Gaseous Effluent Monitors In Appendix C Table 3.3-13 OPERABLE 
APPLICABILITY: During Releases Through The Flow Paths 

ODCM SR DESCRIPTION PROCEDURE 
4.3.3.10 Test Monitors at Table 4.3-13 

Frequency 
4.3.3.10.1 SLCRS Unfiltered Pathway NOTE: Actions for INOPERABLE monitors are documented in 

(Ventilation Vent) the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.4, HPM
RP 6.6, HPM-RP 6.6a and HPM-RIP 2.21 

4.3.3.10.1 .a Noble Gas Activity Monitor MSP 2-43.36 Channel Calibration 
Pri: (2HVS-RQ1 01 B) 20M-54.3 (Log L5) Channel Check 

OST 2-43.9 Functional Test 
HPM-Appendix 1 HP Shift Logs 
HPM-RIP 2.18 Source Check (DRMS Auto Function) 

4.3.3.10.1.b Particulate Activity Monitor 20M-54.3 (Log L5) Channel Check 
Pri: (2HVS-RQ101 A) HPM-Appendix 1 HP Shift Logs 

4.3.3.10.1.c Process Flow Rate Monitor MSP 2-43.36 Channel Calibration 
Pri: (Monitor Item 29) MSP 2-43.36A Functional Test 

MWR Velocity Probe Calibration 
20M-54.3 (Log L5) Channel Check 
HPM-Appendix 1 HP Shift Logs 

4.3.3.10.1.d Sampler Flow Rate Monitor MSP 2-43.36 Channel Calibration 
Pri: (Monitor Item 28) MSP 2-43.36A Functional Test 

20M-54.3 (Log L5) Channel Check 
HPM-Appendix 1 HP Shift Logs 

4.3.3.10.2 SLCRS Filtered Pathway (Elevated NOTE: Actions for INOPERABLE monitors are documented in 
Release) the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.4, HPM

RP 6.6, HPM-RP 6.6a and HPM-RIP 2.21 
4.3.3.10.2.a Noble Gas Activity Monitor MSP 2-43.32 2HVS-RQ1 09A Channel Calibration 

Pri: (2HVS-RQ109B) MSP 2-43.33 2HVS-RQ109B,C,D Channel Calibration 
20M-54.3 (Log L5) Channel Check 
OST 2.43.8 Functional Test 
HPM-Appendix 1 HP Shift Logs 
HPM-RIP 2.18 Source Check (DRMS Auto Function) 

4.3.3.10.2.b Particulate Activity Monitor MSP 2-43.32 Channel Calibration 
Pri: (2HVS-RQ109A) 20M-54.8 (Log L5) Channel Check 

HPM-Appendix 1 HP Shift Logs 
4.3.3.10.2.c Process Flow Rate Monitor MSP 2-43.32a Functional Test 

Pri: (Monitor Item 29) MSP 2-43.33 2HVS-RQ109B,C,D, Channel Calibration 
20M-54.3 (Log L5) Channel Check 
HPM-Appendix 1 HP Shift Logs 

4.3.3.10.2.d Sampler Flow Rate Monitor MSP 2-43.32 2HVS-RQ109A Channel Calibration 
Pri: (Monitor Items 28 & 72) MSP 2-43.32A Functional Test 

MSP 2-43.33 2HVS-RQ109B,C,D, Channel Calibration 
20M-54.3 (Log L5) Channel Check 
HPM-Appendix 1 HP Shift Logs
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BV-I and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:2b 
BV-2 GASEOUS EFFLUENT MONITOR SURVEILLANCES 

ODCM Appendix C Control 3.3.3.10: Gaseous Effluent Monitors In Appendix C Table 3.3-13 OPERABLE 
APPLICABILITY: During Releases Through The Flow Paths 

ODCM SR DESCRIPTION PROCEDURE 

4.3.3.10.3 Decontamination Building Vent NOTE: Actions for INOPERABLE monitors are documented in 
the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.4, HPM
RP 6.6, HPM-RP 6.6a and HPM-RIP 2.21 

4.3.3.10.3.a Noble Gas Activity Monitor MSP 2-43.35 Channel Calibration 
Pri: (2RMQ-RQ301B) 20M-54.3 (Log L5) Channel Check 

OST 2.43.9 Functional Test 
HPM-RIP 2.18 Source Check (DRMS Auto Function) 
HPM-Appendix 1 HP Shift Logs 

4.3.3.10.3.b Particulate Activity Monitor 20M-54.3 (Log L5) Channel Check 
Pri: (2RMQ-RQ301A) HPM-Appendix 1 HP Shift Logs 

4.3.3.10.3.d Sampler Flow Rate Monitor MSP 2-43.35 Channel Calibration 
Pri: (Monitor Item 28) MSP 2-43.35A Functional Test 

20M-54.3 (Log L5) Channel Check 
HPM-Appendix 1 HP Shift Logs 

4.3.3.10.4 Condensate Polishing Building NOTE: Actions for INOPERABLE monitors are documented in 
Vent the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.4, HPM

RP 6.6, HPM-RP 6.6a and HPM-RIP 2.21 

4.3.3.10.4.a Noble Gas Activity Monitor MSP 2-43.38 Channel Calibration 
Pri: (2HVL-RQ1 12B) 20M-54.3 (Log L5) Channel Check 

OST 2.43.9 Functional Test 
HPM-Appendix 1 HP Shift Logs 
HPM-RIP 2.18 Source Check (DRMS Auto Function) 

4.3.3.10.4.b Particulate Activity Monitor 20M-54.3 (Log L5) Channel Check 
Pri: (2HVL-RQ1 12A) HPM-Appendix 1 HP Shift Logs 

4.3.3.10.4.d Sampler Flow Rate Monitor MSP 2-43.38 Channel Calibration 
Pri: (Monitor Item 28) 20M-54.3 (Log L5) Channel Check 

4.3.3.10.5 Waste Gas Storage Vault Vent NOTE: Actions for INOPERABLE monitors are documented in 
the Operations Shift Logs, HPM-Appendix 1, HPM-RP 6.4, HPM
RP 6.6, HPM-RP 6.6a and HPM-RIP 2.21 

4.3.3.10.5.a Noble Gas Activity Monitor MSP 2-43.37 Channel Calibration 
Pri: (2RMQ-RQ303B) 20M-54.3 (Log L5) Channel Check 

OST 2.43.9 Functional Test 
HPM-Appendix 1 HP Shift Logs 
HPM-RIP 2.18 Source Check (DRMS Auto Function) 

4.3.3.10.5.b Particulate Activity Monitor 20M-54.3 (Log L5) Channel Check 
Pri: (2RMQ-RQ303A) HPM-Appendix 1 HP Shift Logs 

4.3.3.10.5.d Sampler Flow Rate Monitor MSP 2-43.37 Channel Calibration 
Pri: (Monitor Item 28) MSP 2-43.37A Functional Test 

20M-54.3 (Log L5) Channel Check 
HPM-Appendix 1 HP Shift Logs
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BV-I and 2 ODCM 

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:3 
BV-1 AND 2 LIQUID EFFLUENT CONCENTRATION SURVEILLANCES 

ODCM Appendix C Control 3.11.1.1: Effluent Concentration Within 10 Times 10CFR20 EC's 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCEDURE 
4.11.1.1.1 Sample and Analyze Radioactive HPM-CP 1 Liquid Radwaste Discharges 

Liquid Wastes per Table 4.11-1 
4.11.1.1.1 .A Batch Waste Release Tanks CHM CP 3 Sampling and Testing 

CHM CP 5 Radiochemical Procedures 
CHM CP 8 Logs and Forms (Analysis) 
CHM CP 9 Conduct of Operation 
HPM-Appendix 1 HP Shift Logs 
HPM-RP 6.1 Liquid Waste Tank Sampling 
HPM-RIP2.2 Effluent Monitors 
HPM-RIP2.21 DRMS Effluent Monitors 
HPM-RIP5.17 ND-9900 Counting System 

4.11.1.1.1 .B Continuous Releases CHM CP 3 Sampling and Testing 
CHM CP 5 Radiochemical Procedures 
CHM CP 8 Logs and Forms (Analysis) 
CHM CP 9 Conduct of Operation 
HPM-Appendix 1 HP Shift Logs 
HPM-RIP 2.2 Effluent Monitors 
HPM-RIP 2.21 DRMS Effluent Monitors 
HPM-RIP 5.17 ND-9900 Counting System 

4.11.1.1.2 Use ODCM Methodology to Assure HPM-RP 6.5 Liquid Waste Discharge Authorization 
Compliance HPM-RP 6.5A Liquid Waste Discharge Authorization 

1/20M-17.4A.D Liquid Waste Discharge (with RP 6.5 or 6.5A) 
4.11.1.1.3 Take Turbine Building Grab Sample CHM CP 3 Sampling and Testing 

When BV-1 Primary to Secondary CHM CP 5 Leak Rate Calculations 
Leakage Exceeds 0.1 gpm (142 gpd) CHM CP 8 Logs and Forms (Analysis) 

HPM-Appendix 1 HP Shift Logs 
HPM-RP 6.1 Liquid Waste Tank Sampling 
HPM-RP 6.5 Liquid Waste Discharge Authorization 
HPM-RP 6.5A Liquid Waste Discharge Authorization 
HPM-RIP 2.2 Effluent Monitors 

4.11.1.1.4 Take Turbine Building Grab Sample CHM CP 3 Sampling and Testing 
When BV-2 Primary to Secondary CHM CP 5 Leak Rate Calculations 
Leakage Exceeds 0.1 gpm (142 gpd) CHM CP 8 Logs and Forms (Analysis) 

HPM-Appendix 1 HP Shift Logs 
HPM-RP 6.1 Liquid Waste Tank Sampling 
HPM-RP 6.5 Liquid Waste Discharge Authorization 
HPM-RP 6.5A Liquid Waste Discharge Authorization 
HPM-RIP 2.21 DRMS Effluent Monitors 

4.11.1.1.5 Take Grab Samples Prior to BV-2 HPM-Appendix 1 HP Shift Logs 
Recirculation Drain Pump Discharge HPM-RP 6.1 Liquid Waste Tank Sampling 
to Catch Basin No. 16 20M-9.2 Rx Plant Vents and Drains (CB-16) 

20M-9.4F Drain RSS Pump Casing / Pit 
OM 51-86 OM Clearance 51-86 (2DAS-P215A/B)
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BV-I and 2 ODCM 

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:4 
BV-1i AND 2 LIQUID EFFLUENT DOSE SURVEILLANCES 

ODCM Appendix C Control 3.11.1.2: Liquid Effluent Dose 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCEDURE 

4.11.1.2.1 Using the ODCM - Determine HPM-RP 6.5 Liquid Waste Discharge Authorization 
Cumulative Dose From Liquid HPM-RP 6.5A Liquid Waste Discharge Authorization 
Effluents Every 31 Days HP Letter Monthly Dose Projection (with RP 6.5 or 6.5A) 

1/20M-17.4A.D Liquid Waste Discharge (with RP 6.5 or 6.5A)
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BV-I and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:5 
BV-1 AND 2 LIQUID EFFLUENT TREATMENT SURVEILLANCES 

ODCM Appendix C Control 3.11.1.3: Liquid Effluent Treatment System 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCEDURE 
4.11.1.3.1 Using the ODCM - Project the Liquid HPM-RP 6.5 Liquid Waste Discharge Authorization 

Release Dose Every 31 Days HPM-RP 6.5A Liquid Waste Discharge Authorization 
HP Letter Monthly Dose Projection (with RP 6.5 or 6.5A) 
1/20M-17.4A.D Liquid Waste Discharge (with RP 6.5 or 6.5A)

- -I
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BV-I and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:6 
BV-1 AND 2 GASEOUS EFFLUENT DOSE SURVEILLANCES 

ODCM Appendix C Control 3.11.2.1: Gaseous Effluent Dose Rates 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCEDURE 

4.11.2.1.1 Using the ODCM - Determine the HPM-RP 6.6 Gaseous Waste Discharge Authorization 
Noble Gas Effluent Dose Rate HPM-RP 6.6A Gaseous Waste Discharge Authorization 

HPM-RP 6.10 Continuous Ventilation Path Releases 
HPM-RP 6.12 Abnormal Gaseous Releases 
HPM-RP 6.12A Abnormal Gaseous Releases 
1OM-19.4E, H BV-1 Decay Tank Discharge (with RP 6.6 or 6.6A) 
1/20M-19.4A.B BV-2 Decay Tank Discharge (with RP 6.6 or 6.6A) 

4.11.2.1.2 Sample and Analyze per Table HPM-CP 1 Radwaste Disposal 
4.11-2 to Determine Inhalation 
Pathway Dose 

4.11.2.1.2.A Waste Gas Storage Tank - CHM CP 3 Sampling and Testing 
Grag Sample Each Tank CHM CP 5 Radiochemical Procedures 

CHM CP 8 Logs and Forms (Analysis) 
CHM CP 9 Conduct of Operation 
HPM-Appendix 1 HP Shift Logs 
HPM-RP 6.3 BV-1 Gas Tank Sampling 
HPM-RP 6.4 BV-2 Gas Tank Sampling 
HPM-RP 6.6 Gaseous Waste Discharge Authorization 
HPM-RP 6.6A Gaseous Waste Discharge Authorization 
HPM-RIP 2.2 Effluent Monitors 
HPM-RIP 2.20 DRMS Process Monitors 
HPM-RIP 2.21 DRMS Effluent Monitors 

4.11.2.1.2.3 Containment Purge - CHM CP 3 Sampling and Testing 
Grag Sample Each Purge CHM CP 5 Radiochemical Procedures 

CHM CP 8 Logs and Forms (Analysis) 
CHM CP 9 Conduct of Operation 
HPM-Appendix 1 HP Shift Logs 
HPM-RP 6.6 Gaseous Waste Discharge Authorization 
HPM-RP 6.6A Gaseous Waste Discharge Authorization 
HPM-RP 7.3 Air Sampling 
HPM-RIP 2.2 Effluent Monitors 
HPM-RIP 2.20 DRMS Process Monitors 
HPM-RIP 2.21 DRMS Effluent Monitors 

4.11.2.1.2.C Ventilation Systems 
4.11.2.1.2.C.1 BV-1 Grab and Continuous CHM CP 3 Sampling and Testing 
thru Samples CHM CP 5 Radiochemical Procedures 
4.11.2.1.0.3 CHM CP 8 Logs and Forms (Analysis) 
and CHM CP 9 Conduct of Operation 
4.11.2.1.2.D.1 HPM-Appendix 1 HP Shift Logs 
thru .HPM-RP 6.10 Continuous Ventilation Path Releases 
4.11.2.1.2.D.3 HPM-RIP 2.2 Effluent Monitors 

HPM-RIP 2.8 SA-9/10 Noble Gas Monitor 
HPM-RIP 2.10 SPING-4 Monitor 
HPM-RIP 2.32 RMS Sample Flow Valve Line-Up (normal) 
HPM-RIP 2.33 RMS Sample Flow Valve Line-Up (after sampling) 
HPM-REOP 1.1 SA-9/1 0 Emergency Operation 
HPM-REOP 1.2 SPING-4 Emergency Operation 

4.11.2.1.2.0.4 BV-2 Grab and Continuous CHM CP 3 Sampling and Testing 
thru Samples CHM CP 5 Radiochemical Procedures 
4.11.2.1.2.C.8 CHM CP 8 Logs and Forms (Analysis) 
and CHM CP 9 Conduct of Operation 
4.11.2.1.2.D.4 HPM-Appendix 1 HP Shift Logs 
thru HPM-RP 6.10 Continuous Ventilation Path Releases 
4.11.2.1.2.D.8 HPM-RIP 2.21 DRMS Effluent Monitors 

HPM-REOP 4.1 Emergency Operation of WRGM Assembly
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BV-I and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:7 

BV-1 AND 2 GASEOUS EFFLUENT AIR DOSE SURVEILLANCES 

ODCM Appendix C Control 3.11.2.2: Gaseous Effluent Air Doses
APPLICABILITY: At All Times
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ODCM SR DESCRIPTION PROCEDURE 
4.11.2.2.1 Using the ODCM - Determine the HPM-RP 6.6 Gaseous Waste Discharge Authorization 

Noble Gas Cumulative Dose HPM-RP 6.6A Gaseous Waste Discharge Authorization 
Contributions Every 31 Days HPM-RP 6.10 Continuous Ventilation Path Releases 

HPM-RP 6.12 Abnormal Gaseous Releases 
HPM-RP 6.12A Abnormal Gaseous Releases 
HPM-RIP 2.2 Effluent Monitors 
HPM-RIP 2.21 DRMS Effluent Monitors 
1OM-19.4E, H BV-1 Decay Tank Discharge (with RP 6.6 or 6.6A) 
1/20M-19.4A.B BV-2 Decay Tank Discharge (with RP 6.6 or 6.6A) 
HP Letter Monthly Dose Projection (with RP 6.6 or 6.6A)



BY-1 and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:8 
BV-1 AND 2 GASEOUS EFFLUENT PARTICULATE AND IODINE DOSE SURVEILLANCES 

ODCM Appendix C Control 3.11.2.3: Gaseous Effluent Particulate And Iodine Doses 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCEDURE 
4.11.2.3.1 Using the ODCM - Determine the HPM-RP 6.6 Gaseous Waste Discharge Authorization 

Particulate & Radioiodine Cumulative HPM-RP 6.6A Gaseous Waste Discharge Authorization 
Dose Contributions Every 31 Days HPM-RP 6.10 Continuous Ventilation Path Releases 

HPM-RP 6.12 Abnormal Gaseous Releases 
HPM-RP 6.12A Abnormal Gaseous Releases 
HPM-RIP 2.2 Effluent Monitors 
HPM-RIP 2.21 DRMS Effluent Monitors 
1OM-19.4E, H BV-1 Decay Tank Discharge (with RP 6.6 or 6.6A) 
1/20M-19.4A.B BV-2 Decay Tank Discharge (with RP 6.6 or 6.6A) 
HP Letter Monthly Dose Projection (with RP 6.6 or 6.6A)

F-13
Revision 14



BV-1 and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:9 
BV-1 AND 2 GASEOUS EFFLUENT TREATMENT SURVEILLANCES 

ODCM Appendix C Control 3.11.2.4: Gaseous Effluent Treatment System 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCEDURE 
4.11.2.4.1 Using the ODCM - Project the Gas HPM-RP 6.6 Gaseous Waste Discharge Authorization 

Release Dose from the Site Every 31 HPM-RP 6.6A Gaseous Waste Discharge Authorization 
Days HPM-RP 6.10 Continuous Ventilation Path Releases 

HPM-RP 6.12 Abnormal Gaseous Releases 
HPM-RP 6.12A Abnormal Gaseous Releases 
HP Letter Monthly Dose Projection (with RP 6.6 or 6.6A) 
1OM-19.4E, H BV-1 Decay Tank Discharge (with RP 6.6 or 6.6A) 
1/20M-19.4A.B BV-2 Decay Tank Discharge (with RP 6.6 or 6.6A)
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BV-I and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:10 
BV-1 AND 2 TOTAL DOSE SURVEILLANCES 

ODCM Apoendix C Control 3.11.4.1: Liquid And Gaseous Doses 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCEDURE 

4.11.4.1.1 Using the ODCM - Determine HPM-Appendix 5 Compliance with RG 1.21 & T.S. (40CFR190) 

Cumulative Gas & Liquid Dose per HPM-RP 6.5 Liquid Waste Discharge Authorization 

Appendix C Control 3.11.1.2, HPM-RP 6.5A Liquid Waste Discharge Authorization 

3.11.2.2, 3.11.2.3 HPM-RP 6.6 Gaseous Waste Discharge Authorization 
HPM-RP 6.6A Gaseous Waste Discharge Authorization 
HPM-RP 6.10 Continuous Ventilation Path Releases 
HPM-RP 6.12 Abnormal Gaseous Releases 
HPM-RP 6.12A Abnormal Gaseous Releases 
REAM-REAP 6.105 Effluent Data Processing (40CFR1 90)
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BV-I and 2 ODCM 

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:11 
BV-1 AND 2 REMP SURVEILLANCES 

ODCM Apoendix C Control 3.12.1: Radiological Environmental Monitoring Program (REMP) 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCEDURE 
4.12.1.1 Using Locations in the ODCM - EPMP 2.01 Description of REMP 

Collect and Analyze Samples per EPMP 3.01 Environmental Sampling 
Tables 3.12-1, 3.12-2 & 4.12-1
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BV-I and 2 ODCM 

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:12 
BV-1 AND 2 LAND USE CENSUS SURVEILLANCES 

0DCM Appendix Control 3.12.2: Land Use Census 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCI 

4.12.2.1 Using the Best Available Method - EPMP 2.01 Description of RE!N 

Conduct a Land Use Census Yearly 
Between 6/1 & 10/1 

F-17
Revision 14



BV-1 and 2 ODCM

APPENDIX F 
ODCM CONTROLS PROCEDURE MATRIX 

TABLE F:13 
BV-1 AND 2 INTERLABORATORY COMPARISON PROGRAM 

ODCM Appendix C Control 3.12.3: Interlaboratory Comparison Program 
APPLICABILITY: At All Times 

ODCM SR DESCRIPTION PROCEDURE 
4.12.3.1 Include Analysis Results of the EPMP 2.01 Description of REMP 

Interlaboratory Comparison Program 
in the Annual Radiological 
Environmental Report

7 I
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