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1.0 PURPOSE .

1.1 This procedure provides the calculational methodology to be used for determination of the
following release parameters.

1.1.1 = Gaseous effluent monitor ala?m setpoints
1.1.2  Gaseous effluent dose rate calculations
113 ~ Gaseous effluent dose calculations
1.2 This procedure also provides information related to the following:
12,1  Gaseous Radwaste ‘Treatment Syste-m..
"1.2.2  Site Boundary used for gaseous effluents.

1.3 Prior to issuance of this procedure, these items were located in Section 2 and Section 5 of fhe‘ '
old ODCM. '

20 SCOPE

2.1 This procedure is applicable to all station personnel (including subcontractors) that are
qualified to perform activities as described and referenced in this procedure.

3.0. REFERENCES AND COMMITMENTS

3.1 References
3.1.1  References for BV-1 Gaseous Effluent Monitor Setpoints

3.1.1.1 Beaver Valley Power Station, Appendix I Analysis - Docket No. 50-334 and 50- -
412; Table 2.1-3

3.1.1.2 Beaver Valley Power Station, Unit 2 FSAR; Table 11.3-1

. 3.1.13 BVPS Specification No. BVS 414, Table V Nuclide Data,; Table 1 and Figure 1,
Table 3, and Figure 2, May 30, 1974

3114 Caléulation Package No.ERS-SFL-85-031, Unit 1 Gaseous Effluent Monitor
Efficiency Data '

3.1.1.5 -Calculation Package No. ERS-HHM-87-014, Unit 1/Unit 2 ODCM Gaseous
Alarm Setpoint Determinations

3116 Calculation Package No.ERS-ATL-87-026,BVPS-1 and BVPS-2 ODCM T Factor
Justification
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3.1.1.7 Letter ND1SHP:776, dated February 12, 1988 BVPS 1 ODCM Table 2.2- 2
Appendix B
3.1.1.8 Stone and Webster Calculation No UR(B)-262, Gaseous Releases From
Contamment Vacuum Pumps
3.1.2 References for BV-2 Gaseous Effluent Monitor Setpoints
23121 Caloulation Package No.ERS-SF L-86-026,Unit 2 DRMS Isotopic Efficiencies
23.1.22 Calculatlon Package No. ERS-HHM-87-014, Unit l/Umt 2 ODCM Gaseous
Alarm Setpoint Determinations -
3.1.23 Beaver Valley Power Station, Unit 2 FSAR; Table 11.3-2
3.1.24 Calculation Package No. ERS-ATL-87-026, BVPS-1 and BVPS-2 ODCM T
Factor Justification
3.1.25 Stone and Webster Calculation No. UR(B) 262, Gaseous Releases From
Containment Vacuum Pumps
3.13  References Used for other portions of this procedure
3.1.3.1 NUREG-0133, Preparation of Radiological Effluent Techmcal Spec1ﬁcatlons for
’ Nuclear Power Plants
3.1.3.2 NUREG-1301, Offsite Dose Calculation Manual Guidance; Standard Radiological
Effluent Controls for Pressurized Water Reactors (Generic Letter 89-01,
Supplement No. 1)
3.133 NUREG-O324; X0QDOQ Program for the Meteorological Evaluation of Routine
" Releases at Nuclear Power Stations, September 1977
3.134 NUREG-0017; Calculatron of Releases of Radioactive Materials in Gaseous and
Liquid Effluents form PWR's Revision 0.
3.1.35 Regulatory Guide 1.109, Calculation of Annual Dose to Man from Routine
Releases of Reactor Effluents for the Purpose of Implementing Appendix I, April
1977
3.1.3.6 NUREG-0172, Age - Specific Radiation Dose Commitment Factors for a one-year
Chronic Intake
3.1.3.7 1/2-ADM-1640, Control of the Offsite Dose Calculation Manual
3.1.3.8 1/2-ADM-0100, Procedure Writers Guide
3.13.9  NOP-SS-3001, Procedure Review and Approval
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3.1.3.10 CR03-04830, Contaiﬁment Vacuum Pump Replacement Increases ODCM Source |
Term. CA-03, Revise Unit 1 Containment Vacuum Pump Source-Term in ODCM

procedure 1/2-ODC-2.02, Attachment A, Table 2.1-1a.

3.1.3.11  CR 05-01169, Chemistry Action Plan for Transition of RETS, REMP and ODCM.
CA-16, Revise procedure 1/2-ODC-2.02 to change document owner from
Manager, Radiation Protection to Manager, Nuclear Environmental & Chemistry.

3.1.3.12  Unit 1 Technical Specification Amendment No. 275 (LAR 1A-302) to License No.
DPR-66. This amendment to the Unit 1 license was approved by the NRC on
July 19, 2006.

3.1.3.13  Vendor Calculation Package No. 8700-UR(B)-223, Impact of Atmospheric
Containment Conversion, Power Uprate, and Alternative Source Terms on the
Alarm Setpoints for the Radiation Monitors at Unit 1.

3.1.3.14 °  Engineering Change Package No. ECP-04-0440, Extended Power Uprate.

3.1.3.15  CR 06-04908, Radiation Monitor Alarm Setpoint Discrepancies. CA-03; revise
ODCM procedure 1/2-ODC-2.02 to update the alarm setpoints of gaseous effluent
radiation monitor for incorporation of the Extended Power Uprate per Unit 1 TS
Amendment No. 275.

3.1.3.16 MELCOR Accident Consequence Code System for the Calculation of the Health
and Economic Consequences of accidental Atmospheric Radiological Releases
(MACCS2 V.1.12), Oak Ridge National Laboratory.

3.1.3.17  Federal Guidance Report No. 11: Limiting Values of Radionuclide Intake And Air
Concentration and Dose Conversion Factors For Inhalation, Submersion, and
Ingestion, September 1988. '

3.13.18  Federal Guidance Report No. 12: External Exposure to Radionuclides in Air,
Water, and Soil, September 1993.

3.1.3.19 L.R.McKay (Ed.), A Methodology for Calculating Radiation Doses from
Radioactivity Released to the Environment (ORNL-4992), Oak Ridge National

Laboratory, 1975.

3.1.3.20  CR 10-85877, Selenium-75 (Se-75) discharge via U1/U2 Process Vent. CA-02
revises ODCM procedure 1/2-ODC-2.02 to include dose factors for Se-75.

3.2  Commitments

3.2.1 -None

[-aS- 1|
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40 RECORDS AND FORMS

4.1 Records

4.1.1  Any calculation supporting ODCM changes shall be documented, as appropriate, by a
‘ retrievable document (e.g.; letter or calculatlon package) with an appropriate RTL ‘

number.
42  Forms
42.1 None

5.0 PRECAUTIONS AND LIMITATIONS

5.1 ODCM CONTROLS applicable to dose rate apply to the 51te The site dose rate is due to the
summation of releases from both units.

52  ODCM CONTROLS applicable to accumulated dose apply individually to each unit,
53 Releases at the Beaver Valley site may be ground level or elevated in nature.

5.3.1  All ground level releases are identified with a specific unit in the determmatlon of site
dose rate and dose attributed to that umt

5.3.2  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.

54  AtBV-1 and BV-2, the dose from continuous and batch (Gas Waste Storage Tanks) releases
via the shared radwaste system (Process Vent) are normally apportioned equally to the units.
Other continuous and batch releases via non-shared radwaste systems shall be attributed to a
specific unit. The only exception is a containment purge via the Process Vent which shall be
attributed to a specific unit. '

5.5 There is a difference in setpoint terminology presentations of the radiation monitoring
systems of BV-1 and BV-2.

5.5.1  Where HIGH and HIGH-HIGH terminology are used for the BV-1 Victoreen monitors,
ALERT and HIGH terminology are used for the BV-1 Eberline SPING monitors and the
BV-2 monitors.
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5.5.2  Also, BV-2 setpoints are presented in uCi/cc rather than cpm as in BV-1. 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 controlhng dose rate,
but the indicated uCi/cc value may differ from the actual value.

55.3 Al BV-1 and BV-2 effluent monitors speciﬁed herein have Upper Alarm Setpoints
established at 60 percent of the site limit, and Lower Alarm Setpoints established at 30
" percent of the site limit. :

5.6  Arelease may be batch or continuous in nature. Batch refers to releases that are intermittent
in radionuclide concentrations or flow, such as releases from gas storage tanks, contamment
purges and ventings of systems or components with infrequent use.

5.6.1  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.

562 The batch relative concentration value has been calculated in accordance with the
guidelines provided in NUREG-0324¢13%) for short-term release

5.6.3  IF simultaneous batch and continuous release out of one vent occurs, THEN use the
lowest setpoint obtained according to Sections 8.1.1.1 through 8.1.3.2.

5.7  This procedure also contains information that was previously contained in Section 5 of the
previous BV-1 and BV-2 Offsite Dose Calculation Manual. ‘

5.7.1  Inregards to this, the site boundary for gaseous effluents was iricluded in this procedure.
5.7.2  The Site Boundary for Gaseous Effluents is shown in ATTACHMENT P Figure 5-1.

6.0 ACCEPTANCE CRITERIA

6.1  All changes to this procedure shall contain sufficient justification that 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, and not adversely impact the
accuracy of effluent dose or alarm setpoint calculation. (13 2,

6.1.1  All changes to this procedure shall be prepared in accordance with 1/2-ADM-0100%"3%)
and 1/2-ADM-1640, 3137

6.1.2  All changes to this I;)rocedure shall be reviewed and approved in accordance with
NOP-SS-3001%"*% and 1/2-ADM-1640. @17
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70 PREREQUISITES

7.1  The user of this prbcedure shall be familiar with ODCM structure and content.

80 PROCEDURE

8.1 Alar'mv Setpoints

8.1.1

‘BV—I Monitor Alarm Setpoint Determination

ODCM CONTROL 3.11.2.1 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 CONTROL 3.11.2.1 for the site, and determines monitor

setpoints for BV-1.

- The methodologies described in Section 8.1;1.2, 8.1.2.2, and 8.1.3.2 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 shown in the following Table.
Dose rate control is exercised through a total of 8 effluent stream monitors, of which 3 are
located at BV-1 (alternates exists for these monitors), and 5 are located at BV-2. As
previously noted; BV-1 and BV-2 elevated releases are via the PV-1/2 Process Vent.
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UNIT RELEASE POINT ) FRACTION OF SITE LIMITING DOSE
MONITOR NO. - RATE |
_ Upper Alarm Lower Alarm
(VV-1) Unit 1, Auxiliary Building Vent _ '
Pri.. RM-1VS-101B or - 60% (HIGH-HIGH) 30% (HIGH)
Alt.. RM-1VS-109 (5) ' - 60% (HIGH) 30% (ALERT)
(CV-1) Unit 1, Ry Containment/SLCRS Vent \ 3
Pri.. RM-1VS-107B or 60% (HIGH-HIGH 30% (HIGH)
Alt.: RM-1VS-110(5) , 60% (HIGH) ~ 30% (ALERT)
(PV-1/2), Unit 1/2, Gaseous Waste/Process Vent :
Pri.. RM-1GW-108B or 60% (HIGH-HIGH) - 30% (HIGH)
Alt.: RM-1GW-109 (5) 60% (HIGH) 30% (ALERT)
(CV-2), Unit 2, SLCRS Filtered Pathway | |
2HVS-RQI109E ‘ 60% (HIGH) 30% (ALERT)
(VV-2), Unit 2, SLCRS Unfiltered Pathway _
2HVS-RQ101B 60% (HIGH) 30% (ALERT)
(WV-2), Unit 2, Waste Gas Storage Vault Vent
2RMQ-RQ303B 60% (HIGH) 30% (ALERT)
(DV-2), Unit 2, Decontamination Building Vent
2RMQ-RQ301B 60% (HIGH) 30% (ALERT)
(CB-2), Condensate Polishing Building Vent ' i
2HVL-RQ112B 60% (HIGH) 30% (ALERT)

Monitor Setpoint Specifications Based On Fraction Of Site Limit

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 CONTROL 3.11.2.1:

The site dose rate is 30% of the site dose rate limit when any monitor is indicating a
Lower Alarm.

The site dose rate is 60% of the site dose rate limit when any two monitors are indicating
Lower Alarms.

The site dose rate is 60% of the site dose rate limit when any monitor is indicating an
Upper Alarm. ' :

The site dose rate is 90% of the site dose rate limit when any monitor is indicating an
Upper Alarm and any other monitor is indicating a Lower Alarm.
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8.1.1.1 BV-1 Setpoint Determmatlon Based On A Calculated MlX For VV-1 and

CV-1 Ground Releases

The table below gives the calculated monitor count rate above background (CR), in
ncpm, and provides the equivalent monitor indication associated with the most
limiting site dose rate limit (i.¢.; 500 mrem/yr Total Border or 3000 mrem/yr skin)."
The monitor HIGH-HIGH alarm setpoint above background (HHSP), and the
monitor HIGH alarm setpoint above background (HSP) for each vent and operational
condltlon shall be as follows: '

BV-1 ALARM SETPOINTS FOR GROUND RELEASES

cpm ABOVE BACKGROUND

O 60% 30%
(P)PRIMARY* - SIIE SITE -
MONITOR _ LMIT  LIMIT
(A) ALTERNATE UPPER  UPPER
MONITOR CR. ALARM ALARM

« Continuous Release Via The BV-1 (P)RM-1VS-101B 3000 <1800 <900
Auxiliary Building Vent (VV-1) (A)RM-1VS-109(5) 1470 < 879 <440

* Batch Release Of Containment (P)RM-1VS-101B 1200 <718 <359
Purge Via The BV-1 Auxiliary (A)RM-1VS-109(5) 1430 < 860 <430
Building Vent (VV-1) v

* Continuous Release Via The BV-1 (P)RM-1VS-107B 6440 <3870 <1930

" Rx Containment/SLCRS Vent (A)RM-1VS-110(5) 3380 <2030 <1010
(CV-1) ' '

.* Batch Release Of Containment (P)RM-1VS-107B 12,700 <7630 < 3810

Purge Via The BV-1 Rx (A)RM-1VS-110(5) 6660 <4000 <2000
Containment/SLCRS Vent (CV-1)

*IF the primary monitor is out of service, THEN ODCM CONTROL 3.3.3.10 is met for
the respective alternate monitor. The alternate setpoints shall be utilized.

The setpoints were determined using the following conditions and information:

e Source terms given in ATTACHMENT A Table 2.1-1a. The gaseous source terms
were derived from Stone & Webster computer code GASIBB (similar to NUREG-
- 0017),%"'** and computer code DRAGON 4 (for the containment vacuum pump
sources). ATTACHMENT A Table 2.1-1a does not include particulates and iodines,
which are not used in site noble gas dose rate calculations.

e Onsite meteorological data for the period January 1, 1976 through December 31, 1980.

e Discharge flow rate of 62,000 cfim for a VV-1 Continuous Release.
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Discharge flow rate of 92,000 cfm for a VV-1 Batch Release of Containment Purge. | 7
This is comprised of 30,000 cfm from the containment purge plus 62,000 cfm for VV-1.

Dischdrge flow rate of 49,300 cfm for a CV-1 Continuous Release.

‘Discharge flow rate of 56,800 cfm for a CV-1 Batch Release of Containment Purge.

This is comprised of 7,500.cfm from the containment purge plus 49,300 cfm for CV-1.

Information listed under References for BV-1 Gaseous Effluent Monitor Setpoints.

The calculation method given in Sections 8.1.1.1.1 through 8.1.1.1.7 was used to derive
‘the monitor setpoints for the following operational conditions:

Continuous release via VV-1.
Continuous release via CV-1.
Batch release of BV-1 Containment Purge via VV-1.

Batch release of BV-1 Containment Purge via CV-2.

8.1.1.1.1 BV-1 Mix Radionuclides

The "mix" (noble gas radionuclides and composition) of the gaseous effluent
was determined as follows:

e 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 ATTACHMENT A Table 2.1-1a.

e 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:

L [2.1(1)-1]

where:

A = The total radioactivity or radioactivity concentration of noble gas
radionuclide "i" in the gaseous effluent from ATTACHMENT A

Table 2.1-1a.
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8.1.1.1.2 . BV-1 Maximum Acceptable Release Rate (Whole Bodv 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:

_ 500
X/QZK; S,

Q [2.1(1)-2]

where:

(X/Q)yw = The highest calculated annual average relative concentration
of effluents released via VV-1 for any area at or beyond the
. unrestricted area boundary for all sectors (sec/m’) from
ATTACHMENT F Table 2.2-5.

= 1.03E-4 sec/m’ for continuous releases.

(X/q)ww = The highest calculated short term relative concentration of
effluents released via VV-1 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m3) from
ATTACHMENT M Table 2.3-36.

= 3.32E-4 sec/m’ for batch release of containment purge.

(X/Q)ey = The highest calculated annual average relative concentration
of effluents released via CV-1 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m’) from

ATTACHMENT F Table 2.2-4.
= 9.24E-5 sec/m’ for continuous releases.

(X/q)ey =  The highest calculated short term relative concentration of
effluents released via CV-1 for any area at or beyond the
unrestricted area boundary for any sectors (sec/m>) from
ATTACHMENT M Table 2.3-35.

= 3.08E-4 sec/m’ for batch release of containment purge.

K = The total whole body dose factor due to gamma emissions
from noble gas radionuclide "i" (mrem/year/uCi/m®) from
ATTACHMENT G Table 2.2-11.

Si = From equation [2.1(1)-1] above.
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BV-1 Maximum Acceptable Release Rate (Skin Exposure)

8.1.1.1.3

8.1.1.1.4

Q: was also determined based upon the skin exposure limit by:

3000

Q= . )

X/QT (L; +1.IM)S,

where:

L; = The skin dose factor due to beta emissions from noble gas
radionuclide "i"(mrem/year/uCi/m’®) from ATTACHMENT G
Table 2.2-11.

M; = The air dose factor due to gamma emissions from noble gas
radionuclide "i"(mrad/year/uCi/m’) from ATTACHMENT G
Table 2.2-11.

1.1 = The ratio of the tissue to air absorptien coefficients over the
energy range of the photons of interest, (mrem/mrad).

X/Q) =  Same as in Section 8.1.1.1.2.

BV-l Maximum Acceptable Release Rate (Individual Radionuclide)

The maximum acceptable release rate (uCi/sec) of noble gas radionuclide "i"
in the gaseous effluent (Q;) for each individual noble gas radionuclide in the
gaseous effluent was determined by:

Qi=SiQ [2.1(1)-4]

NOTE Use the lower of the Q; values obtained in Section 8 1.1.1.2 and
8.1.1.1.3.
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~8.1.1.1.5 BV-1 Maximum Acceptable Concentrations (Individual Radionuclide)

8.1.1.1.6

8.1.1.1.7

The maximum acceptéble radioactivity concentration (uCi/cc) of noble gas

~ radionuclide "i" in the gaseous effluent (C;) for each individual noble gas

radionuclide "i" in the gaseous effluent was determined by:

J2E - ,
c,_ 212E-3.Q [2.1(1)-5]
F
. where:
F = The maximum acceptable effluent flow rate at the point of
release (cfm) as listed in Section 8.1.1.1.
2.12E-3 = Unit conversion factor (60 sec/min x 3.53E-5 ﬁ3/ccj.

BV-1 Monitor Count Rate

The calculated monitor count rate (ncpm) above background attributed to the

- noble gas radionuclide. CR was determined by:

CR=3CiE | 2106

where:

E; = The detection efficiency of the monitor for noble gas radionuclide "i"
(cpm/uCi/cc) from ATTACHMENT B Table 2.1-2a.

BV-1 Monitor Setpoints

The monitor alarm setpoints above background were determined as follows:

e The monitor HIGH-HIGH Alarm Setpoint above background (ncpm) was
determined by:

HHSP = 0.60 x CR [2.1(1)-7]

e The monitor HIGH Alarm Setpoint above background (ncpm) was
determined by: ‘

HSP = 0.30 x CR O [2.1(1)-8]

NOTE: The values 0.60 for the HHSP and 0.30 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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8.1.1.2 - BV-1 Setpoint Determmatlon Based On Analysis Prior To Release For VV- 1

and CV-1 Ground Releases

When the éetpomts 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 8.1.1.1. In this case, the results of sample -

analysis are used to determine the source term "mix." This calculational method

applies to gaseous releases via VV-1 and CV-1 when determining the setpoint for the

maximum acceptable discharge flow rate and the associated HIGH-HIGH Alarm

‘Setpoint based on this flow rate during the following operational conditions:

8.1.1.2.1

» Batch release of Containment Purge via VV-1.

¢ Batch release of Containment Purge via CV-1.

BV-1 Maximum Acceptable Release Rate

The maximum acceptable discharge flow rate from VV-1 and CV-1 during -
purging is determined as follows:

e The maximum acceptable gaseous discharge flow rate (f) from VV-1 and
CV-1 (cfm) during purging based upon the whole body exposure 11m1t is
calculated by:

1.06 ST

= 2.1(1H)-17
XPLK;C 2407
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 8.1.1.
T © = Maximum valve for T is 16 based on the limiting restriction in

ODCM CONTROL 3.11.2.1 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).%:119
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X/Pwy

X/Qev

= The highest calculated short term relative concentration of

effluents released via VV-1 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m’) from _
ATTACHMENT M Table 2.3-36.

3.32E-4 sec/m>

The highest calculated short term relative concentration of-
effluents released via CV-1 for areas at or beyond the
unrestricted area boundary for all sectors (sec/m®) from
ATTACHMENT M Table 2.3-37.

3.08E-4 sec/m’

The total whole body dose factor due to gamma emissions from
noble gas radionuclide "i" (mrem/year/uCi/m’) from

- ATTACHMENT G Table 2.2-11.

The undiluted radioactivity concentration of noble gas
radionuclide "i" in the gaseous source (uCi/cc) as determined by
analy51s of the gas to be released.

e The flow rate (f) is also determined based upon the skin exposure hmlt as

follows:
f= 6.365T [2.1(1)-18]
X/ 2 (L; +1.1IM;) C, ’
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 ft3/cc)

L; = The skin dose factor due to beta emlssmns from noble gas
radionuclide "i" (mrem/year/uCi/m’®) from ATTACHMENT G Table
2.2-11.

M; = The air dose factor due to gamma emlss1ons from noble gas
radionuclide "i" (mrad/year/uC1/m ) from ATTACHMENT G Table
2.2-11.

(X/q) = Same as above.
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8.1.122

The flow rate (f) is determined by selecting the smaller of the calculated (f)
values based on the whole body exposure limit, or the skin exposure limit
shown above. 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.

BV-1 Monitor Setpoints

The monitor alarm setpoints above background are determined as follows:

The calculated monitor HIGH-HIGH Alarm Setpoint abov‘e background
(ncpm) attributed to noble gas radionuclides is determined by:

f> C.E, :
HHSP = — - [2.1(D)-19]
where:
f = The maximum acceptable gaseous discharge flow rate (cfm)
determined in Section 8.1.1.2.1. '
F" = The maximum actual or design effluent flow rate (cfm) at the point -
of release. '
= 92,000 cfm for VV-1
= 56,800 cfm for CV-1
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.
Ei = The detection efficiency of the mbnitor for noble gas radionuclide "i"

(cpm/uCi/cc) from ATTACHMENT B Table 2.1-2a.

e 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 = HHSPx 0.5 [2.1(1)-20]
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_ 8.1.2  BV-2 Monitor Alarm Setpoint Determination

See Section 8.1.1 for a description of Monitor Alarm Setpoint Determinations.

8.1.2.1 _ BV-2 Setpoint Determination Based On A Calculated Mix For W-Z@VfZ,
PV-2, WV-2 and CB-2 Ground Releases.

The table below gives the calculated monitor count rate above background (CR) in
ncpm, and provides the equivalent monitor indication (DV) 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 shall be as follows:

~ BV2 ALARM SETPOINTS FOR GROUND RELEASES ' :
uCi/cc ABOVE BACKGROUND
(unless otherwise specified)
60% 30%
SITE SITE LIMIT]
LIMIT- LOWER

‘CR UPPER ALARM
MONITOR ncpm DV  ALARM
e Continuous Release Via The BV-2 _ 2HVS- 8260 3.01E-4 <1.81E-4 <9.04E-5
SLCRS Unfiltered Pathway (VV-2) RQI101B
o Batch Release Of Containment 2HVS-RQI101B 2020  7.39E-5 <4.43E-5 <2.22E-S

Purge Via The BV-2 SLCRS
Unfiltered Pathway (VV-2)

e Continuous Release Via The BV-2 2HVS-RQI109E 4320 29490 <1770 < 883

SLCRS Filtered Pathway (CV-2) uCi/sec  pCif/sec  pCifsec
¢ Batch Release Of Containment 2HVS-RQ109E 16,400 1130 <676 <338
Purge Via The BV-2 SLCRS uCi/sec  pCifsec  pCi/sec

Filtered Pathway (CV-2)

e Continuous Release Via The BV-2 2HVL-RQI112B 28,900 1.61E-3 <9.63E-4 <4.82E-4
Condensate Polishing Building
Vent (CB-2) '

e Continuous Release Via The BV-2 2RMQ-RQ301B 56,600 3.15E-3 < 1.89E-3 < 9.44E-4
Decontamination Building Vent
(DV-2)

e Continuous Release Via The BV-2 2RMQ-RQ303B 912,000 2.58E-2 <1.55E-2 <7.74E-3

Waste Gas Storage Vault Vent
(WV-2)
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The setpoints were determined using the following conditions and information:

Source terms given in ATTACHMENT A Table 2.1-1b. These gaseous source
terms were derived from Stone & Webster computer code GAS1BB (similar to
NUREG-0017)G!3 ? and computer code DRAGON 4 (for the containment
vacuum pump sources). ATTACHMENT A Table 2.1-1b does not include
particulates and iodines, which are not used in site noble gas dose rate
calculatlons

~ The Containment Building Purge radionuclide mix was utilized for the purposes

of determining an alarm setpoint for the SLCRS Unfiltered Pathway 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

ATTACHMENT A Table 2.1-1b under Gaseous Waste System.

Onsite meteorological data for the period January 1, 1976 through December 31,
1980. .

Discharge flow rate of 23,700 cfm for a VV-2 Continuous Release.

Discharge flow rate of 53,700 cfm for a VV-2 Batch Release of Containment
Purge. This is comprised of 30,000 cfm from the containment purge plus 23,700
cfm from the CV-2.

Discharge flow rate of 59,000 cfm for a CV-2 Continuous Release.

Discharge flow rate of 59,000 cfm for a CV-2 Batch Release of Containment
Purge. This is comprised of 7,500 cfm from the containment purge plus 51,500
cfm from CV-2.

Discharge flow rate of 30,556 cfm for a CB-2 Continuous Release.
Discharge flow rate of 12,400 cfm for DV-2 Continuous Release.

Discharge flow rate of 2,000 cfm for WV-2 Continuous Release.
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8.1.2.1.1

Information listed under References for BV-2 Gaseous Effluent Monitor
Setpoints. - :

The calculation method given in Sections 8.1.2.1.1 thro@gh 8.1.2.1.7 was used to
~ derive the alarm setpoints for the following operational conditions:

“Continuous release via VV-2.

Continuous release via CV-2.

Batch release of BV-2 Containment Purge Via VV-2.
Batch release of BV-2 Containment Purge via CV-2.
Continuous release via CB-2.

Continuous release via DV-2.

Continuous releaéé via WV-2.

BV-2 Mix Radionuclides

The "mix" (noble gas radionuclides and composition) of the gaseous effluent
was determined as follows:

* The gaseous source terms that are representative of the "mix" of the
gaseous effluent were selected based on the relative stream composition
and volumetric flowrate. Gaseous source terms are the radioactivity of the
noble gas radionuclides in the effluent. Gaseous source terms can be
obtained from ATTACHMENT A Table 2.1-1b.

e The fraction of the total radioactivity in the géseous effluent comprised of
noble gas radionuclide "i" (Si) for each individual noble gas radionuclide
in the gaseous effluent was determined by:

A. _ '
Si= —— 2.1(2)-1
TA, [2.1(2)-1]
where:
A; = The radioactivity concentration of noble gas radionuclide "i" in the

gaseous effluent (for VV-2, CV-2 and WV-2) is from ATTACHMENT
A Table 2.1-1b. However, SINCE releases via CB-2 and DV-2 do not
have a valid source term mix, THEN the nobie gas radioactivity
concentration is assumed to be Xe-133.
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8.1.2.1.2 ~  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 (Q;) based upon the whole body exposure
limit was calculated by:

Q=

where:

X/Qw

(X/q)w

X/Q)ev

(X/Q)ev

X/Q)ep

500
X/Q TK; S,

[2.1 (2)-2]

The highest calculated annual average relative concentration of
effluents released via VV-2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m’) from
ATTACHMENT F Table 2.2-5.

1.03E-4 sec/m’ for continuous releases.

The short term relative concentration of effluents released via
VV-2 for any area at or beyond the unrestricted area boundary for
all sectors (sec/m’ ) from ATTACHMENT M Table 2.3-36.

3.32E-4 sec/m’ for batch release of containment purge.

The highest calculated annual average relative concentration of
effluents released via CV-2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m®) from
ATTACHMENT F Table 2.2-4.

9.24E-5 sec/m’ for continuous releases.

The short term relative concentration of effluents released via
CV-2 for any area at or beyond the unrestricted area boundary for
all sectors (sec/m’) from ATTACHMENT M Table 2.3-35.

3.08E-4 sec/m’ for batch release of containment purge.

The highest calculated annual average relative concentration of
effluents released via CB-2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m®) from
ATTACHMENT F Table 2.2-10.

7.35E-5 sec/m’ for continuous releases.
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(X/Q)av = The highest calculated annual average relative concentration of

effluents released via DV-2 for any area at or beyond the
unrestricted area boundary for all sectors (se¢/m’) from
ATTACHMENT F Table 2.2-8. -

= 0.24E-5 sec/m’ for continuous releases.

The highest calculated annual average relative concéentration of
effluents released via WV-2 for any area at or beyond the
-unrestricted area boundary for all sectors (sec/m’) from
ATTACHMENT F Table 2.2-9. '

XIQwv

= 9.24E-5 sec/m’ for continuous releases.

- Kj = The total whole body dose factor due to gamma emissions from
noble gas radionuclide "i" (mrem/year/uCi/m’)from
ATTACHMENT G Table 2.2-11.

Si = From equation [2.1(2)-1].

8.1.2.1.3 BV-2 Maximum Acceptable Release Rate ( Skin Exposure)

Q¢ was also determined based upon the skin exposure limit by:

3000 ’
Q= [2.1(2)-3]
C XQZ L +1.1IM)) S,

where:

L = The skin dose factor due to beta emissions from noble gas
radionuclide "i"(mrem/year/uCi/m’®) from ATTACHMENT G
Table 2.2-11. :

M; = The air dose factor due to gamma emissions from noble gas
radionuclide "i"(mrad/year/uCi/m®) from ATTACHMENT G
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 asin Section 8.1.2.1.2.
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| 8.12.14 BV-2 Maximum Acceptable Release Rate (Individual Radionuclide)

The maximum acceptable release rate (uCi/sec) of noble gas radionuclide
in the gaseous effluent (Q;) for each noble gas radlonucllde in the gaseous
effluent. was determined by:

Qi =8 Q : : [2.1(2)-4]
‘NOTE: Use the lower of the Q, values obtained in Section 8.1.2.1.2 and
8.1.2.1.3.

BV-2 Maximum Acceptable Concentrations (Individual Radionuclide)

The maximum acceptable radioactivity concentration (uCi/cc) of noble gas
radionuclide "i" in the gaseous effluent (Ci) for each individual noble gas
radionuclide in the gaseous effluent was determined by:

212E-3Q,
Ci= 212E-3Q; [2.1(2)-5]
F
where:
F = The maximum acceptable effluent flow rate at the point of release

(cfm) as listed in Section 8.1.2.1.
2.12E-3 = Unit conversion factor (60 sec/min x 3.53E-5 ft*/cc).

BV-2 Monitor Count Rate

The calculated monitor count rate (ncpm) above background attributed to the
noble gas radionuclide (CR) was determined by:

CR=YC, E, | C[2.102)-6)]
where:
Ei = The detectxon efficiency of the monitor for noble gas radionuclide "i" -

(cpm/uCi/cc) from ATTACHMENT B Table 2.1-2b.
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8.1.2.1.7 BV-2 Monitor Setpoints

The monitor alarm setpoints above background were determined as follows:

e The monitor HIGH Alarm Setpoint above background (uCi/cc) was
determined by:

0.60 x CR - |
HSP= —(—— [2.1(2)-7]
Ei ave
where;
Eiave = The CR of equatlon [2.1(2)- 6] dlvxded by the sum of the C; for

the respective mix.

e The monitor ALERT Alarm Setpoint above background (uCi/cc) was
determined by:

0.30 x CR
ASP=—F— [2.1(2)-8]

iave

8.1.2.2 BV-2 Setpoint Determination Based On Analysis Prior To Release for VV-2
- and CV-2 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 8.1.2.1. 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 VV-2.

e Batch release of Containment Purge via CV-2.
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8.1.22.1

BV-2 Maximuin Acceptable Release Rate

The maximum acceptable discharge flow rate from VV- 2 or CV-2 during
purging is determined as follows: :

¢ The maximum acceptable gaseous discharge flow rate (f) from VV-2 or
CV-2 (cfm) during purging based upon the whole body exposure limit is

calculated by:
068
__ L06ST [2.12)-17]
(X/q) Z K, C
where:
1.06 500 mrem/yr x 2.12E-3
500 mrem/yr = dose rate limit, whole body exposure

X/

(X/q)ev

2.12E-3 = unit conversion factor
(60 sec/min x 3.53E-5 ft*/cc)

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 8.1.2.

Maximum value for T is 16 based on the limiting restriction in
ODCM CONTROL 3.11.2.1 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).¢'2% :

The highest calculated short term relative concentration of
effluents released via VV-2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m’) from
ATTACHMENT M Table 2.3-36.

3.32E-4 sec/m’

The highest calculated short term relative concentration of
effluents released via CV-2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m’) from
ATTACHMENT M Table 2.3-37.

3.08E-4 sec/m’
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K = The total whole body dose factor due to gamma emissions from
noble gas radionuclide "i" (mrem/year/uCi/m?®) from
ATTACHMENT G Table 2.2-11.
= 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.

o The flow rate (f) is also determined based upon the skin exposure limit as
follows:

636ST 2.12)-15]

f

where:

6.36 =

Xl ="

T (X T (L, +1.1M,) C,

3000 mrem/yr x 2.12E-3
3000 mrem/yr = dose rate limit, skin exposure

2.12E-3 = unit conversion factor
= (60 sec/min x 3.53E-5 ft’/cc)

The skin dose factor due to beta emissions from noble gas
radionuclide "i" (mrem/year/uCi/m3) from ATTACHMENT G Table
2.2-11. :

The air dose factor due to gamma emissions from noble gas
radionuclide "i" (mrad/year/uCi/m3 ) from ATTACHMENT G Table

2.2-11.

Same as above.

e The flow rate (f) is determined by selecting the smaller of the calculated (f)
values based on the whole body exposure limit, or the skin exposure limit
shown above. 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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8.1_.2.2.2 BV-2 Monitor Setpoints

The monitor alarm setpoints above background are determined as follows:

e The calculated monitor HIGH Alarm Setpoint above backgrouﬁd (net
uCi/cc) attributed to the noble gas radionuclides is determined by:

fYC, E,

o [21(2)-19]

HSP =

iave
where:

f = The maximum acceptable containment purge flow rate
(cfm) determined in Section 8.1.2.2.1.

F’ = The maximum actual or design effluent flow rate (cfm) at
the point of release. '

= 53,700 cfm for VV-2
= 59,000 cfm for CV-2

G = 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 ATTACHMENT B
Table 2.1-2b. - -

E; ave = The CR of equation [2.1(2)-6] divided by the sum of the Ci
for the respective mix.

NOTE: To enable maintaining a constant conversion factor from cpm to
uCi/cc in the Digital Radiation Monitoring System software, the
"calculated mix" is used rather than the analysis mix to calculate E;
ave above. This does not cause any change in the function of the
monitor setpoint to properly control dose rate. However, the monitor
indicated uCi/cc value may differ from the actual value.

e 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=HSPx 0.5 [2.1(2)-20]
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8.1.3 - BV-1/2 Monitor Alarm Setpoint Dete.rmination

See Section 8.1.1 for a description of Monitor Alarm Setpoint Determination.

8.1.3.1

BV-1/2 Setpoint Determination Based On A Calculated Mix For PV-1/2
Elevated Releases

The calculated monitor count rate above background (CR), 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 shown in
the following Table: ‘

BV-1/2 ALARM SETPOINTS FOR ELEVATED RELEASES

cpm ABOVE BACKGROUND
60% SITE 30%
(P)PRIMARY* ' LIMIT SITE
MONITOR UPPER  LIMIT
(A)ALTERNATE ‘ ALARM LOWER "
MONITOR CR ALARM.

e Continuous Release ~ (P)RM-1GW-108B  349E7 <3.60ES  <120ES.
(ARM-1GW-109(5) 2.61E7 <3.60E5 < 120ES

e Batch Release Of (P)RM-1GW-108B 3.93E5 <236E5 <1.18E5
BV-1 Decay Tanks or (A)RM-1GW-109(5) 7.87E6 < 3.60E5 < 1.20ES
BV-2 Storage Tanks

*_I_E the primary monitor is out of service, THEN ODCM CONTROL 3.3.3.10 is met
for the respective alternate monitor. The alternate setpoints shall be utilized:

The setpoints were determined using a calculated mix from the FSAR and discharge
flow rate of 1450 cfm for PV-1/2. '

The calculational method below was used to derive the monitor setpoints for the
following operational conditions: :

e Continuous release via PV-1/2.
e Batch release of BV-1 or BV-2 Waste Gas Decay Tank via PV-1/2.

e Batch release of BV-1 or BV-2 Containment Purge via PV-1/2 is not shown in
the above table. However, if it is necessary to perform a BV-1 or BV-2
Containment Purge via this release point, the alarm setpoint shall be calculated in
accordance with Section 8:1.3.2.
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8.13.1.1 BV-1/2 Mix Radionuclides

The "mix" (noble gas radionuclides and composition) of the gaseous effluent

was detennined as follows:

e 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 ATTACHMENT A Tables 2.1-1a. and
2.1-1b.

o The fraction of the total radioactivity in the gaseous effluent comprised by
noble gas radionuclide "i" (Si) for each individual noble gas radionuclide
in the gaseous effluent was calculated by:

A.
Si= =—— 2.1-9]
Ty | =
where:
A; = The total radioactivity or radioactivity concentration of noble gas

radionuclide "i" in the gaseous effluent from ATTACHMENT A
Table 2.1-1a and 2.1.1b.

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 (Q,) based upon the whole body exposure
limit was determined by:

500
T IV S,

Q [2.1.10]

where:

V;= The constant for noble gas radionuclide "i" accounting for the gamma
radiation from the elevated finite plume (mrem/year/uCi/sec) from
ATTACHMENT G Table 2.2-12.

S; = From equation [2.1-9]
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8.1.3.1.3 BV-1/2 Maximﬁm Acceptable Release Rate (Skin Exposure)

Q. was also determined based upon the skin exposure limit as follows:

3000

X '[Li(X/Q),,V +1.1B,]S, [2:1-11]

Q

where:

L; = The skih dose factor due to beta emissions from noblevgas
radionuclide "_i"(mrem/year/uCi/m"’) from ATTACHMENT G
Table 2.2-11. ' '

(X/Q)py = The highest calculated annual average relative concentration of
effluents releases via PV-1/2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m’) from
ATTACHMENT F Table 2.2-6.

= 2.31E-6 sec/m’ (0.5 — 1.0 miles)

The highest calculated short term relative concentration of
effluents released via PV-1/2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m’) from
ATTACHMENT N Table 2.3-38.

l

(X/q)pv

= 1.07E-5 sec/m’ (0.5 — 1.0 miles)

B; = The constant for long term releases (greater than 500 hrs/year) .
for noble gas radionuclide "i" accounting for the gamma radiation
dose from the elevated finite plume (mrad/year/uCi/sec) from
ATTACHMENT G Table 2.2-12.

BV—I/Z Maximum Acceptable Release Rate (Individual Radionuclide)

The maximum acceptable release rate (uCi/sec) of noble gas radionuclide "i"
in the gaseous effluent (Q;) for each individual noble gas radionuclide in the
gaseous effluent was determined by:

Qi=S; Q , _ [2.1-12]

NOTE: Use the lower of the Qq values obtained in Section 8.1.3.1.2 and
8.1.3.1.3.
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8.1.3.1.5 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_1E:EQ C[2.1-13]

F
where:

2.12E-3 Unit conversion factor (60 sec/min x 3.53E-5 ft’ /ce).

I

F

The maximum acceptable effluent flow rate at the point of release |
(cfm) as listed in Section 8.1.3.1.

BV-1/2 Monitor Count Rate

The calculated monitor count rate (ncpm) above background attributed to the
noble gas radionuclide. (CR) was determined by:

CR=T GiE; [2.1-14]
where:
Ei = The detection efficiency of the monitor for noble gas radionuclide "i"

(cpm/uCi/cc) from ATTACHMENT B Table 2.1-2a and 2.1-2b.

BV-1/2 Monitor Setpoints

The monitor alarm setpoints above background were determined as follows:

" o The monitor HIGH-HIGH Alarm Setpoint above background (ncpm) was

determined by:
HHSP = 0.60 x CR [2.1-15]

e The monitor HIGH Alarm Setpoint above background (ncpm) was
determined by:

HSP=0.30x CR [2.1-16]
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BV-1/2 Setpoint Determination Based On Analysis Prior To Release For PV-

8.1.3.2

1/2 Elevated Releases

The following calculation method applies to gaseous releases via the PV-1/2
Gaseous Waste/Process Vent when the "calculated mix" does not provide adequate

~ operational flexibility. This method is used to determine the setpoint for the

8.1.3.2.1

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-1GW-109 CH 5) during the following operational
conditions:

Continuous release via PV-1/2.
e Batch release of BV-1 or BV-2 Waste Gas Decay Tank via PV-1/2.

e Batch release of BV-1 or BV-2 Containment Purge via PV-1/2.

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..

e The maximum écceptable gaseous discharge flow rate (f) from the Process
Vent (cfm) based upon the whole body exposure limit is determined by:

1.06 S
f= [2.1-21]
2V, 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
= (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 8.1.3.
Vi = The constant for noble gas radionuclide "{" accounting for the

gamma radiation from the elevated plume (mrem/year/uCi/sec)
from ATTACHMENT G Table 2.2-12.
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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. ‘

o Based upon the skin exposure limit, (f) is calculated by:

6368

fe , [2.1-22]
S[L, (X/Q),, +1.1B,IC,

where:
6.36 = 3000 mrem/yr x 2.12E-3-
3000 mrem/yr = dose rate limit, skin exposure

2.12E-3 = unit conversion factor
= (60 sec/min x 3.53E-5 ft’/cc)

Li = The skin dose factor due to beta emissions from noble gas
‘radionuclide "i" (mrem/year/uCi/m®) from ATTACHMENT G
Table 2.2-11. '

(X/Q)p,y = The highest calculated annual average relative concentration of
effluents released via PV-1/2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/m®) from
ATTACHMENT F Table 2.2-6.

= 2.31E-6 sec/m’

(X/qQ)pyv = The highest calculated short term relative concentration of effluents
released via PV-1/2 for any area at or beyond the unrestricted area
boundary for all sectors (sec/m”) from ATTACHMENT N Table
2.3-38.

= 1.07BE-5 sec/m’

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
ATTACHMENT G Table 2.2-12.

e Select the smaller of the calculated f values based on the whole body exposure limit
and based on the skin exposure limit shown above. The actual discharge flow rate
(cfim) must be maintained at or below this (f) value.
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8.1.3.2.2 BV-1/2 Monitor Setpoints

The monitor alarm setpoints above background are determined as follows: -

e The calculated monitor HIGH-HIGH Alarm Setpoint above background
(ncpm) attributed to the noble gas radionuclides is determined by:

, f2.C, E; o
HHSP= — [2.1-23]

f = The maximum acceptable gaseous discharge flow rate (cfm)
determined in Section 8.1.3.2.1. ’

F' = The maximum actual or design effluent flow rate (cfm) at the point
of release.

= 1450 cfm for PV-1/2

Ci = The undiluted radidactivity of noble gas radionuclide "i" in the
gaseous source (uCi/cc) as determined by analysis of the gas to be
released.

Ei = The detection efficiency of the respective monitor (RM-1GW-108B)

. or (RM-1GW-109 CH 5) for noble gas radionuclide "i" (cpm/uCi/cc)
from ATTACHMENT B Table 2.1-2a and 2.1-2b. :

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 0.5 [2.1-24]
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82 Compliance With 10 CFR 20 Dose Rate Limits (ODCM CONTROL 3.112.1)

8.2.1

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-1 and BV-2 specific ground releases and a shared elevated
release, the PV-1/2 Gaseous Waste/Process Vent. Based upon NUREG-0133 G130 'the
following equations are used to show compliance with ODCM CONTROL 3.11.2.1.a.

5 [v.Q, + K.(XQ), Q, |< 500 mrem/yr S [R21]
> [[L;(m)s +1.1B,]1Q,, +[L; +1.1M,1(X/Q), in]s 3000 mrem/yr [2.2-2]
where:

K; = The total body dose factor due to gamma emissions for each identified noble

Li =

in =

(X/Q)s=

(m)v:

gas radionuclide "i" mrem/year/qu/m

The skin dose factor due to beta emissions for each identified noble gas
radionuclide "i", mrem/year/uCi/m’.

The air dose factor due to gamma emissions for each identified noble gas
radionuclide "i" mrad/year/uCi/m3.

1M "

The constant for each identified noble gas radionuclide "i" accounting for the
gamma radiation from the elevated finite plume, mrem/year/uCi/sec.

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.

The ratio of the tissue to air absorption coefficients over the energy range of
the photon of interest, mrem/mrad.

The release rate of noble gas radionuclide "i" in gaseous effluents from free-

standing stack, uCi/sec.

ne ”

The release rate of noble gas radionuclide "i" in gaseous effluents from all

vent releases, uCi/sec.

The highest calculated annual average relative concentration for any area at or
beyond the unrestricted area boundary for elevated releases (sec/m’).

The highest calculated annual average relative concentration for any area at or
beyond the unrestricted area boundary for elevated releases (sec/m>). -
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At the Beaver Valley site gaseous releases may occur from the following Release Points
(RP's) as shown in ATTACHMENT P Figure 2.4.2:

RP 1 & 4. The BV-1 Auxiliary Bulldmg Vent and the BV~2 SLCRS Unﬁltered Pathway -

“atop the Auxiliary Buildings (VV-1 and VV- 2)

RP 2 & 5 The BV-1 Rx Containment/SLCRS Vent and the BV-2 SLCRS Flltered Pathway

atop the Containment Domes (CV-1 and CV-2)

. RP 3. The BV-1/2 Gaseous Waste/Process Vent atop the BV-1 Cooling Tower (PV-1/2)

‘RP 6. The BV-2 Condensat¢ Poliéhing Building Vent (CB-2)
RP 7. The BV-2 Waste Gas Storage Vault Vent (WV-2)

RP 8. The BV-2 Decontamination Buifding Vent (DV-2)

RP 9. The BV-2 Turbine Building Vent (TV-2)

The effluents from Release Point 1 & 4 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 Area
ventilation. '

Effluent from the Release Point 2 & 5 are assumed ground level in nature. AtBV-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.

Release Points 6, 7, 8 and 9 are not normally radioactive release points.

The effluent from Release Point 3 are elevated, and the sources of these releases are the
Main Condenser Air Ejectors, the Waste Gas Decay Tanks and the Containment
Vacuum Pumps.

Noble gas releases may normally occur from Release Points 1 through 5 above. To show
compliance with the site limits of ODCM CONTROL 3.11.2.1.a, Equations [2.2-1] and [2.2-
2] are expressed in terms of the actual release points for the site. Note that the expressions
for release points 6, 7, 8 and 9 are included for use if radioactive releases via these release
points are identified in the future.
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82.1.1  Total Body Dose Rate (All Release Points)

IVQ LK I, o K, Q +&Q, ¢ +XQ,,

Q +®Q,Q +&Q,Q +&EQ,Q +&Q),,Q I
w2 tv2 " ¢cb2 ' dv2 v .wv2
< 500 mrem/yr , ‘ [2.2-3]

8.2.1.2 Skin Dose Rate (All Release Points)

+

wvl

_ %[Li(%)pv +1.1Bi]Qi +Z[Li “'lMi][(X—/@cv Q, +(%)VV Q,

v 1
P cv2

XQ),, Q +XQ Q +&XQ Q +XWQ,Q +XQy,

cv2 w2 tv2 cb2
Q + (3(76)WV Q, < 3000 mrem/yr [2.2-4]
dv2 wv2 o '
where:
Qi = Release rate of radionuclide ".i" from the PV-1/2, uCi/sec.
pv
Q‘cv1 = Release rate of radionuclide "i" from CV-1, uCi/sec.
Qi = Release rate of radionuclide "i" from CV-2, uCi/sec.
cv2
Qi = Release rate of radionuclide "i" from VV-1 Auxiliafy Building, uCi/sec.
vvl
Qi = Release rate of radionuclide "i" from VV-2, uCi/sec.
vv2
Qi = Release rate of radionuclide "i" from TV-Z, uCi/sec.
tv2
Qi = Release rate of radionuclide "i" from CB-2, uCi/sec.
cb

Q = Release rate of radionuclide "i" from DV-2, uCi/sec.
dv2 .
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-Qi = Release rate of radionuclide "i" from WV-2, uCi/sec.
’ w2

()_(/_Q— )pv . = Highest calculated annual average relative concentratlon for releases from
the PV-1/2, sec/m’.

(m v = Highest calculated annual average relative concentration for releases from

' CV-1 and CV-2, sec/m’.

()_(5 Jw = Highest calculated annual average relative concentratlon for releases from
VV-1 and VV-2, sec/m’.

()-(R)_ v = Highest calculated annual average relative concentration for releases for |
TV-2, sec/m’.

(5(/_Q ) - = Highest calculated annual average relative concentration for releases for
CB-2, sec/m’.

(ﬁ—Q— Jov = Highest calculated annual average relative concentration for releases for
DV-2, sec/m’.

(X/Q Jw = Highest calculated annual average relative concentration for releases for

WV-2, sec/m’.

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 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 ATTACHMENT C Table 2.2-1.
For Release Modes 1, 2, and 3, the controlling location for implementation of ODCM
CONTROL 3.11.2.1.a is 0.35 miles NW._ Inserting the appropriate X/Q's from
ATTACHMENT F Tables 2.2-4 through 2.2-10 for this location, Equations [2.2- 3] and

 [2.2-4] become:
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. 8.2.13 Total Body Dose Rate (at 0.35 Miles NW)
+1.03E-4Q, +9.24E—5Qi +

1 1 2
cv vv cv

TV.Q, +-ZKi[9.24E—'5Qi
i T i ) .

+735E-5Q. - +924E-5Q, +9.24E-5Q +

1.03E-4Q.

) 2 2 2

vV tv dv wv
7.35E -5 Qi ] £ 500mrem/yr ' [2.2-5]

b’ |
8.2.1.4  Skin Dose Rate (at 0.35 Miles NW)
Z[7.0E—10Li +l.1Bi]Qi Z[Li +l.1Mi]+9.24E—-5Qi +1.03E-4
i pV i CVl
Q. +924E-5Q. +1.03E-4Q. +735E~-5Q. +924E-5Q. +
lvvl 1cv2 ' 1vv2 ltv2 1dv2
9.24E -5 Qi +7.35E -5 Qi ] £ 3000 mrem/yr [2.2-6]
wv2 cb2

For Release Mode 4, the controlling location is 0.75 miles N. Inserting the appropriate
X/Q's from ATTACHMENT F Tables 2.2-4 through 2.2-10 for this location, Equations

[2.2-3 and 2.2-4] become:

8.2.1.5 Total Body Dose Rate (at .75 Miles N)
-+4.99E—6Qi +3.95E—6Qi +4.99E —

1 o2

CV1 vV

IV,Q, +ZK, [395E-6Q.
i pV i »

6Q, +426B-6Q, +395E-6Q, +395E-6Q, +426E-6Q, ]

2 2 2

cb

2
v tv 2 dv wv

< 500 mrem/yr [2.2-7]

8.2.1.6 Skin Dose Rate (at 0.75 Miles N)
+Z[L +1.IM, [3.95E-6Q, +499E-6Q. +
1 1 1

cv Vv

zl31E-6L, +1.1B, |0,

1 pv

395E-6Q, +499E-6Q. +426E-6Q, +395E-6Q, +3.95E-
dv

2 2
cv vV tv

6Qi +4.26E - 6Qi ] £ 3000 mrem/yr
. cb

[2.2-8]

wy
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8.2.1.7 Determination of Controlling Location

The determination of controlling location for implementation of ODCM CONTROL
3.11.2.1.a for noble gases is a function of the following parameters:

e Radionuclide mix and their isotopic release rate
e Release Mode

e Meteorology

The incorporation of these 3 parameters into Equations [2.2-3] and [2. 2- -4] resulted in
the equations for the controlling locations as presented in Equations [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 GAS1BB (similar to NUREG-0017.%"* Inputs were based on operating
modes of the respective plants. The code inputs utilized are presented in 1/2-ODC-
3.01. The source terin is presented in ATTACHMENT D Tables 2.2-2a and 2.2-2b

as a function of release type and Release Point.

The X/Q values utilized in the equaﬁons for implementation of ODCM
CONTROL 3.11.2.1.a are based upon the maximum long-term annual average X/Q
in the unrestricted area. ATTACHMENT E 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. ATTACHMENT F
Tables 2.2-4 through 2.2-10 present the long-term annual average (X/Q) values for
all Release Points to the special locations presented in ATTACHMENT E -
Table 2.2-3. A description of their derivation is prov1ded in 1/2-ODC-3.01.

For Release Modes 1, 2, and 3, dose calculations were performed using the hlghest
calculated site boundary X/Q 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 Release Modes 1, 2, and 3 the controlling location is 0.35 miles NW. In Release
Mode 1, the dominant release is via VV-1 and CV-2. In Release Modes 2 and 3, the
dominant release is a Containment Purge from the VV-1 or VV-2.
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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
ATTACHMENT F 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 Release Mode, the dominant release is a
Containment Purge via the PV-1/2 Gaseous Waste/Process Vent. Neither of the
controlling receptor locations are presently inhabited.

Values for Kj, L, and M;, which were used in the determination of the controlling
receptor location and which are to be used in Equations [2.2-5] through [2.2-8] to
show compliance with ODCM CONTROL 3.11.2.1.2, are presented in Table 2.2-11.
Values taken from Table B-1 of NRC Regulatory Guide 1.109, Revision l,(3'1‘3'5)
were multiplied by 1E6 to convert picocuries to microcuries for use in
ATTACHMENT G Table 2.2-11.

Values for V; and B; for the finite plume model can be expressed as shown in
Equation [2.2-9] 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 all
Release Points. These values are presented in ATTACHMENT G Table 2.2-12 and
calculated from the following equation:

' f. Au, E/ 1 '
B-Nyyyikfilat’ [2.2-9]
oLkl 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 wind direction.

K = A numerical constant representing unit conversions.

_ (260 mrad)(radians) (m’) (transformation) | 16 sectors
(sec)(Mev)(Ci) 2n radians

[1E—6 QJ [3.15137 ﬂ}
uCi yr

= 2.1E4 mrad (m3) (transformation)/yr(Mev)(uCi).

rg = The distance from the release point to the receptor location, meters.
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. y; = The mean wind speed assigned to the "j" th wind speed class, meters/sec.

fix = The joint frequency of occurrence of the "}" th wind speed class and kth

stability class (dimensionless).

A = The number of photons of energy corresponding to the "I" th energy group '
emitted per transformation of the "i" th radionuclide, number/transformation.

E; = The energy assigned to the "I" th energy group, Mev.

‘u, = The energy absorption coefficient in air for photon energy H,, meters 1

The V; factor is computed with conversion from air dose to tissue dépth dose, thus:

f A u BT —u,T
k [ e d

B RS ) oL | ' [2.2-10]
L
where:
ur = The tissue energy absorption coefficient for photons of energy E), cm”/gm.

T4 = The tissue density thickness taken to represent the total body dose
(ng/cm ).

1.1 = The ratio of the tissue to air absorption coefﬁc;lents over the energy range of .
photons of interest, mrem/mrad.

8§.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-0133,3131 the following basic equation is used to show compliance
with ODCM CONTROL 3.11.2.1.b:

¥ P, [(XQ), Q. + XIQ), Q. < 1,500 mrem/yr [2.2-11]
where:
Pi = Dose parameter for any organ 1 for each identified radlonuchde "1,
mrem/yr per uCi/m3.
Qis = The release rate of radionuclide "i", in gaseous effluents from elevated

releases, uCi/sec.
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Qiv = The release rate of radionuclide "i", in gaseous effluents from ground

level releases, uCi/sec.

" (X/Q), = The highest calculated annual average relative concentration at the
. - unrestricted area boundary for elevated releases, sec/m”.
(X/Q), = The highest calculated annual avcfage relative concentration at the

unrestricted area boundary for ground level releases, sec/m’.

NOTE: The dispersion parameters specified in Section 8.2.2 are limited to the
site boundary as defined above.

Releases may occur from any Release Point in the Release Modes listed in v
ATTACHMENT C Table 2.2-1. To show compliance with ODCM CONTROL 3.11.2.1.b,
Eq_uation [2.2-11] is now expressed in terms of the actual Release Points for the site.

+OQ, @+, QKR @+ KD,

cv A% ev?

XF [00Q),
i pv

(m?tV.Qitvz‘ +(ﬁ6>cb QiCbz +(5<7(§)dv QidV2 +(5<7(5)WV invz] < 1500 mrem/y

[2.2-12]
where:

(3(7(5)Pv = Highest calculated annual average relative concentration for releases
from PV-1/2, sec/m’.

(X/Q),, = Highest calculated annual average relative concentration for releases
from CV-1 and CV-2, sec/m>.

()_(76) ., = Highest calculated annual average relative concentration for releases
from VV-1 and VV-2, sec/m’.

(X/Q),, = Highest calculated annual average relative concentration for releases
from TV-2, sec/m’.

(X/Q),, = Highest calculated annual average relative concentration for releases
from CB-2, sec/m”.
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(X/Q),, = Highest calculated annual average relative concentration for releases

from DV-2, sec/m’.

Highest calculated annual average relative concentration for release from

X/Q),,= F
WV-2, sec/m>.

Qi = Long-term release rate of radionuclide "i" from PV-1/2, uCi/sec.
pv '

Qi' = Long-term release rate of radionuclide "i" from CV-1, uCi/sec.
cvl

Qi = Long-term release rate of radionuclide "i" from CV-2, uCi/sec.
cv2 ' =

Qi = Long-term release rate of radionuclide "i" from VV-1, uCi/sec.
vvl

Qi = Long-term release rate of radionuclide "i" from VV-2, uCi/sec.
vv2 ' ‘

Qi = Long-term release rate of radionuclide "i" from TV-2, uCi/sec.
tv2 '

Qi = Long-term release rate of radionuclide "i" from CB-2, uCi/sec.
cb2

Qi = Long-term release rate of radionuclide "i" from DV-2, uCi/sec.
dv2 - ' '

Qi ' = Long-term release rate of radionuclide "i" from WV-2, uCi/sec.
wv2

All other terms are the same as those defined previously.

TV-2, CB-2, DV-2 and WV-2 are not normal radioactive Reléase 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 CONTROL 3.11.2.1.b only the

inhalation pathway is considered.
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Values of the organ dose parameters, Pj;, were calculated using methodology given in
NUREG-0133.413 For the child age group, the following equation was used for all
nuclides. The Pj;, values are presented in ATTACHMENT H Table 2.2-13. '

P, =3.7E9 DFA,, - [2.2-13]
where: |
3.7E9 = Breathing rate of child (3,700 m3/yr) x unit conversion factor (1E6 pCi/uCi).

DFA;.= The organ inhalation dose factor for a child from Table 6 of NUREG-
0172,3139 for organ 7, nuclide "i", in units of mrem/pCi.

For Release Modes 1 through 4, the controlling location is the site boundary, 0.35 miles
NW. ' »

Equation [2.2-12] becomes:

YP. [7T00E-10Q. +924E-5Q. +1.03E-4Q. +735E-5Q. +
Y i i i 1
i : pv cvl vvl tvl

9.24E -5 Qi + 1.03]3—4Qi +7'35E_5Qi +7.35E—5Qi +9.24E -

cv2 vv2 tv2 cb2
5 Qi + 9.24E-5 Qi ] £ 1500 mrem/yr [2.2-14]
dv2 wv2
8221 Determination of Controlling Location

The determination of the controlling location for implementation of ODCM
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 Equation [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 -
ATTACHMENT D 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 Pj, values are presented in ATTACHMENT H Table 2.2-13.

The X/Q values in Equation [2.2-14] were obtained from ATTACHMENT F
Tables 2.2-4 through 2.2-10. . .

I‘QS‘”
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A description of the derivation of the X/Q values is pfovided in 1/2-ODC-3.01.
8.3 . Compliance With 10 CFR 50 Dose Limits (ODCM 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 PV-1/2 Gaseous Waste/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. : '

83.1 Dose Due To Noble Gases

8.3.1.1 Cumulation Of Doses

Section IL.B.1 of Appendix I of 10 CFR 50 (ODCM 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 and the beta air dose is limited to 20
millirad. In addition, ODCM 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-0133,01 ) the air dose limits in the unrestricted area due
to noble gases released in gaseous effluents are defined by the following equations:

83.1.1.1 Gamma Radiation Quarter Limit

3I7E-8F [Mi [(5<_/"(§)VQiv +(X—/q)vquJ+ [BiQiS +bq | <5mad (230
1

8.3.1.1.2 Beta Radiation Quarter Limit

3.17E-85 N, l(m)Vin + (X q;, + (KIQ), Q, +(X—/q)sqisJ < 10 mrad [2.3-2]
1 : )

8.3.1.1.3 Gamma Radiation Year Limit

3.17E-8 % [M, [(X/Q)y Q;, HX/a)va,, ] +[B,Q +b,q,.]) < 10mrad
1

8.3.1.14 Beta Radiation Year Limit

LITE-8 T N, [()?ié)voiv +(XI9) g, + KIQ),Q,, + (X_/E)Sqisj < 20 mrad
1
- [2.3-4]
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8.3.1.1.5

Gamma Radiation Projection Averaged Over 31 Days

317E-83 M, [XIQ) Q. + (X, a., ]+ B, + biqisu < 02mrad  [23-5]
i : .

8.3.1.1.6

Beta Radiation Projection Averaged Over 31 Days

317B-8L N, [(5(7(§)VQiV +_(X_ki)vqi.v + (XIQ) Q. + (ﬁa)sqisjs 0.4 mrad [2.3-6] -
1 : : . .

where:

M,
N
(X/Q),

X/q),
X/Q),

(X/q),

qis
Jiv
Qis

in

The air dose factor due to gamma emxssmns for each identified noble gas
radionuclide "i" (mrad/yr per uCi/m’ ).

The air dose factor due to beta emlssmns for each identified noble gas
radionuclide "i" (mrad/yr per uC1/m ).

The annual average relative concentration for areas at or beyond the

unrestricted area boundary for long-term vent releases greater than 500
hrs/year (sec/m’).

The relative concentration for areas at or beyond the unrestricted area
boundary for short-term vent releases equal to or less than 500 hrs/year

(sec/m?).

The annual average relative concentration for areas at or beyond the

unrestricted area boundary for long-term free standing stack releases greater
than 500 hrs/year (sec/m”).

The relative concentration for areas at or beyond the unrestricted area

boundary for short-term free standing stack releases equal to or less than
500 hrs/year (sec/m?).

Release of noble gas radionuclide "i" in gaseous effluents for short-term
stack releases equal to or less than 500 hrs/year (uCi).

Release of noble gas radionuclide "i" in gaseous effluents for short-term vent -
releases equal to or less than 500 hrs/year (uCi).

Release of noble gas radionuclide "i" in gaseous effluents for long-term free
standing stack releases greater than S00 hrs/year (uCi).

Release of noble gas radionuclide "i" in gaseous effluents for long-term vent
releases greater than 500 hrs/year (uCi).
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B; = The constant fér 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/yr per uCi/sec).

bi = -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 yeaf. »

NUREG 0133%13D 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 Equations [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 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 ATTACHMENT I Table 2.3-1
results in the following equations to show compliance with 10 CFR 50 for the calendar

quarter or year.

8.3.1.1.7 Gamma Radiation Dose Equation
3.17E-8 ? [Mi -[(X/Q)CVQicv + (X/Q)WQivv + (X/Q)CbQiCb + (X/Q)dVQid +
(X/Q)vai 1+ 0.5 BiQi ] [2.3-7]
wv pv

< 0.2 mrad (per 31 days), or
< 5.0 mrad (per quarter), or
<10.0 mrad (per year)
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83.1.1.8 Beta Radiation Dose Equation

+ (i@cbo‘iw F(XQy,Q +

1 cv vV dv

3I7E-8 TN [(X/Q)_ Q; +XQ), Q

®Q,, Q  +05(XQ,,Q; ] 238)

wy

< 0.4 mrad (per 31 days), or
<10.0 mrad (per quarter), or

<20.0 mrad (per year)
where:
(S(TQ)CV = Annual average relative concentration for releases from CV-1 and CV-2
(so_sc/m3 ).
()UQ)W = Annual average relative concentration for releases from VV-1 and VV-2
© (sec/m’).
(X/Q) ~ = Annual average relative concentration for releases from PV-1/2 (sec/m?).
(S(TQ)W = Annual average relative concentration for releases from TV-2 (sec/m’).
Qi = Release of radionuclide "i" from CV-1 and CV-2 (uCi).
Qi = Release or radionuclide "i" from VV-1 and VV-2 (uCi).
Qi = Release of radionuclide "i" from PV-1/2 (uCi).
pv
Qi = Release of radionuclide "i" from TV-2 (uCi).
tv
Qi = Release of radionuclide "i" from the CB-2 (uCi).
cb '
Qi = Release of radionuclide "i" from DV-2 (uCi).
dv
Q = Release of radionuclide "i" from WV-2 (uCi).
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For Release Modes 1, 2, 3, and 4 the controlling location is 0.35 miles NW. Substitution
of the appropriate X/Q values into Equations [2.3-7] and [2.3-8] results in the following:

8.3.1.1.9 Gamma Radiation Dose Determination

3I7E-8X[M,[9.24E-5Q, +L03E-4Q, +7.35E—5Qi'+7.35E—5Q’i +

1 cv vV tv cb

9.24E—5Qi +9.24E—5Qi ]+0.5 BiQi [2.3-9]

dv wv pv

< 0.2 mrad (per 31 days), or
< 5.0 mrad (per quarter), or
<.10.0 mrad (per year)

8.3.1.1.10 Beta Radiation Dose Determination

3.17E—82Ni[9.24E—5Qi +l.O3E—4Qi +7.35E—5Qi +7.35E—5Qi +

1 cv vy tv ch

924E-5Q. +924E-5Q. +(0.57.0E—10Q. ] [2.3-10]
1 1 |

dv. wv pv

< 0.4 mrad (per 31 days), or
< 10.0 mrad (per quarter), or
<20.0 mrad (per year)

8.3.1.1.11 Determination of Controlling Location

The determination of the controlling locations for implementation of
10 CFR 50 is a function of the following parameters: :

» Radionuclide mix and their isotopic release
e Release Mode

e Meteorology

The incorporation of these parameters into Equations [2.3-7] and [2.3-8]
resulted in the equations for the controlling locations as presented in Equations
[2.3-9] and [2.3-10]. The radionuclide mix was based upon source terms
calculated using the NRC GALE Code (see 1/2-ODC-3.01 for inputs) and are
shown in ATTACHMENT D Tables 2.2-2a and 2.2-2b as a function of release
type and Release Point.
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As in Section 8.2;1, for each Releasé Mode, the two highest boundary X/Q

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/Q were obtained for the midpoint of the 10 standard
distance intervals previously presented in ATTACHMENT F Tables 2.2-4
through 2.2-10.

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 VV-1 and VV-2. For
Release Mode 3, the controlling release is CV-1 and CV-2.

Values for M; and N;, which were used in the determination of the dontrolling
location and which are to be used by BV-1 and BV-2 in Equations [2.3-9] and
[2.3-10] to show compliance with 10 CFR 50 were presented in

. ATTACHMENT G Table 2.2-11. Values taken from Table B-1 of Regulatory

Guide 1.109, Revision 1313 were multiplied by 1E6 to convert from
picocuries to microcuries for use in ATTACHMENT G Table 2.2-11.

In determination of the controlling location for Release Modes 1, 2, 3, and 4,
ATTACHMENT F 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 in
ATTACHMENT G Table 2.2-12. A description of the derivation of the
various X/Q values is presented in 1/2-ODC-3.01.
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83.1.2

The followin.g relationship must hold for BV-1 or BV-2 to show compliance
with ODCM CONTROL 3.11.2.2:

For The Calendar Quarter

' D,<5.0 mrad _ . o 23-11]
Dy <10 mrad | | [2.3-12]
For The Calendar Year | |
D, < 10 mrad | ' | [2.3-13]
Dg<20mrad - | [2.3-14]

| where:
D, = The air dose from gamma radiation (mrad).
Dg = The air dose from beta radiation (mrad).

The quarterly limits given above represent one-half the annual design objective
of Section I1.B.1 of Appendix I of 10 CFR 50. If any of the limits of Equations
[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 CONTROL 3.11.2.2.a
must be filed with the NRC at the identified locations.

In addition, ODCM 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 [2.3-15]
Dg < 0.4 mrad [2.3-16]

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 CONTROL 4.11.2.4 and this section. (Also
see Section 8.3.2.2 Projection Of Doses for additional specifications). 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 ODCM 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 mrad for gamma radiation and 0.4 mrad for beta
radiation. (Also see Section 8.3.2.2 Projection Of Doses for additional
specifications). The doses used in the 31-day dose projection will be calculated
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using Equatlons [2.3-9] and [2.3-10] as appropriate. The 31- day dose prOJectlon
shall be performed accordmg to the following equations:

8.3.1.2.1 When Including Pre-Release Data,

D31=[A;B](31) +C [23-17]

8.3.1.2.2 When Not Including P're-Rvelease Déta,

D, =[%} BH+C [2.3-18]
where
Ds; = 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).

8.3.2  Dose Due To Radioiodines And Particulates

8.3.2.1 Cumulation Of Doses

Section II.C of Appendix I of 10 CFR 50 (ODCM 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 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-01 33,813D 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 equation:
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8.3.2.1.1 . Radioiodines and Particulates Month, Quarter, and Year Limits

3.17E-8 2. Rip IWQ + Wb + W Q + W 45 ]

<.0.3 . mrem (per 31 days), or - ' [23-19]
< 7.5 mrem (per quarter), or
<15.0 mrem (per calendar year)

where:

Qis

in

Qis

Qiv

Ws

Wy

Ws

Release of radionuclide "i" for long-term free standing stack
releases greater than 500 hrs/yr (uCi).

Release of radionuclide "i" for long-term vent releases gfeater
than 500 hrs/yr (uCi).

Release of radionuclide "i" for short-term free standing stack
releases equal to or less than 500 hrs/yr (uCi).

Release of radionuclide "i" for short-term vent releases equal
to or less than 500 hrs/yr (uCi).

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/m’ for the inhalation pathway, (W/Q)s.

meters ™ for the food and ground plane pathway, (D/Q )s.
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/m’ for the inhalation pathway, (2/6 M-

meters™ for the food and ground plane pathway, (D/Q ),.
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/m’ for the inhalation pathway, (—\Wi )s-

“meters™ for the food and ground plane pathway, (D/q )s.
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Wy = 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/m’ for the inhalation pathway, ( i—/a -

= meters ™ for the food and ground plane pathway, ( 5751 -

3.17E-8 = The inverse of the number of seconds in a year.

Rz = The dosé factor for each identified radionuclide "i" for the -
organ "t" of interest (mrem/yr per uCi/sec per m™ or mrem/yr
per uC1/m ).

Radionuclides and particulates may be released from any of the BV-1 and
BV-2 Release Points in the Release Modes identified in ATTACHMENT I
Table 2.3-1.” As described previously in Section 8.3.1.1, NUREG 0133G!13-D

" permits use of long-term annual average dispersion calculations (which with
the release modes of Table 2.3-1 results in the following equations) to show
compliance with ODCM CONTROLS 3.11.2.3 and 3.11.2.4. For a particular
organ, Equation [2.3-19] becomes: :

83212 Radioiodines and Particulates Dose Equation

317TE-8 TR, [osw QW Qo +W Qo +W _Q +W_ Q. +

1
1 pv cv v tv cb

W .Q; +WWV Q | [2.3-20]

dv wv

0.3 mrem (per 31 days), or
7.5 mrem (per quarter), or
< 15.0 mrem (per calendar year)

IAIA

where:

0.5 W, = Dispersion parameter for releases from PV-1/2. The value of
0.5 represents the portion of dose assigned to each Unit due
to this being a shared Release Point

Wey = Dispersion parameter for releases from CV-1 and CV-2.
Wy = Dispersion parameter for releases from VV-1 and VV-2.
Wy = Dispersion parameter for releases from TV-2.

Wb = - Dispersion parameter for releases from CB-2.
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de

Dispersion parameter for releases from DV-2.

Dispersion parameter for releases from WV-2.

Release of radionuclide "i" from PV-1/2 (uCi).

Release of radionuclide "i" from CV-1 and CV-2 (uCi).

Release of radionuclide "i" from VV-1 and VV-2 (uCi).

Release of radionuclide "i" from TV-2 (uCi).

Release of radionuclide "i" from CB-2 (uCi).

Release of radionuclide "i" from DV-2 (uCi).

Release of radionuclide "i" from WV-2 (uCi).

TV-2, CB-2, DV-2 and WV-2 are not normally radioactive Release Points.
These are included only for use if a radioactive release is identified in the

future.
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8.3.2.1.2.1

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 Equation [2.3-20] results in the
following equation for a particular organ: '

Radibiodines and Particulates Dbse Determination

3.1-713—8.?[[11iTG #R +Ry +R; 05 prQipv FWLQ

LR VR VR VY]

vaQi

+R0S(NQ)Q; + (KIQ), O +XQ),,Q +

pv cv

XQ), Q. +X/Q Q. + XQ,Q +XQ_ ]
tv i cb i dv ~<i WV

dv

Loy

Q. ] | ’ [2.3-21]

< 0.3 mrem (per 31 days), or
< 7.5 mrem (per quarter), or

< 15.0 mrem (per year)

where:

RitG = Dose factor for an organ "t" for radionuclide "i" for the ground

plane exposure pathway (mrem/yr per uCi/sec per m).
iv,, = Dose fac’Fdr for an organ "t" for radionuclide "i" for either the

cow milk or goat milk pathway (mrem/yr per uCi/sec per m™).

Rirv = Dose factor for an organ "t" for radionuclide "i" for the
vegetable pathway (mrém/yr per uCi/sec per m).

R it = Dose factor for an organ "t" for radionuclide "i" for the meat
pathway (mrem/yr per uCi/sec per m™).

Rit.I = Dose factor for an organ "t" for radionuclide "i" for the

inhalation pathway (mrem/yr per uCi/m>).
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It should be noted that Wy, ch, Wy, Wy, ch, de, and W, in Equation
[2.3-21] are in terms of D/Q(m’ )

Values of the dose factor, Ry, were calculated using the methodology of
NUREG-0133.313D The following equations were used for all nuclides

except tritium:

832122 ‘ Dose Factors For Inhalation Pathway

R, = K'(BR)y(DFAi),

1

group "a" for the "i" th radionuclide (mrem/pC1) Inhalation
dose factors (DFA;;) 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 for all nuclides except Se-75.2129

Se-75 DFA;: were provided by ABS Consulting and were.
derived from MACCS26'>'9) FGR 11/126312172018) apq
ORNL-4992¢1319) using conversion factors for the adult
pathway only.

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. (.13

Age Group(a) Breathing Rate (m’/yr)

Infant 1400
Child 3700
Teen 8000

Adult 8000 -

= rﬁrem/yr per uCi/m’ [2.3-22]
where:
K’ = A constant of unit conversion (1E6 pCi/uCi).
(BR)a = The breathing rate of the receptor of age group "a" (m*/yr). _
(DFAi»)a = Each organ inhalation dose factor for the receptor of age

V- A S-tj
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8.3.2.1.2.3 Dose Factors For Ground Plane Pathway

8.3.2.1.24

= K'K" (SF)DFG{(1 - e™'YA] -

G

=m?* -mrem/yr per uCi/sec t2.3-23]

where:

K’ = A constant of unit convérsion (1E6 pCi/uCi).

K" = A constant of unit conversion (8760 hr/year).

Al = The decay constant for the "i" th radionuclide (sec™).
t | = The exposure time (4.73E8 sec or 15 years).

DFGj; = The groundplane dose conversion factor f01 organ "t" for
the "i" th radionuclide (mrem/hr per pCi/m?). A tabulatlon
of DFGj; values is presented in Table E-6 of Regulatory
Guide 1.109.%' for all nuclides except Se-75.6139
Se-75 DFG;. were provided by ABS Consulting and were
derived from MACCS2®'219) EGR 1171213172418 a4
ORNL-4992%'319) ysing conversion factors for the adult
pathway only.

SF = The shielding factor (dimensionless). A shielding factor of
0.7 as suggested in Table E-15 of Regulatory Guide 1.109

. 135
is used.®139

Dose Factors For Cow Milk or Goat Milk Pathway

—X t

R, =K SFE x‘;)F (r)(DFL,), [ Y, ( Ys)e h} i

= m’ -mrem/yf per uCi/sec [2.3-24] |
where:
K' = A constant of unit conversion (1E6 pCi/uCi).
QF = The animal's consumption rate, wet weight (kg/day).
Ugp = The receptor's milk consumption rate, for age "a" (hters/yr).
Yo = The agricultural productivity by unit area of pasture feed

grass (kg/m2).

-1

| -39
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Ys

Fm

r

’ (DFLn)a

tr

th

The agricultural product1v1ty by unit area of stored feed
(kg/m2).

The stable element transfer coefficients (days/liter).

Fraction of deposited activity retained on animals feed
grass.

The maximum organ ingestion dose factor for the "i" th’
radionuclide for the receptor in age group "a" (mrem/pC1).
Ingestion dose factors (DFL;;), for the various age groups
are given in Table E-11 through E-14 of Regulatory:

Guide 1.109%133 or Tables 1 through 4 of NUREG-
0172.6139 for all nuclides except Se-75. (¢136) 8675 DFL;,
were provided by ABS Consulting and were derived from
MACCS281319) FGR 11/12613 728 ang
ORNL-4992G13 19 using conversion factors for the adult
pathway only.

The decay constant for the "i" th radionuclide (sec-1).

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).

The transport time from pasture, to animal, to milk, to

receptor (sec).

The transport time from pasture, to harvest, to animal, to
milk, to receptor (sec).

Fraction of the year that the animal is on pasture
(dimensionless).

Fraction of the animal feed that is pasture grass while the
animal is on pasture (dimensionless).

H
3
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Tabulated below are the parameter values used_ for cow's milk and their
reference to Regulatory Guide 1.109.63135

Parameter

Value

r (dimensionless)
F., (days/liter)

U,y (liters/yr) - infant

child
teen
adult
* (DLFy), (mrem/pCi)
Y, (kg/m’)
Y, (kg/m?)
tr(seconds)

th (seconds)
Qr (kg/day) -
fp

fs

1.0 for radioiodine
0.2 for particulates

each stable element

330
330
400
310

each radionuclide
0.7

2.0

1.73E5 (2 days) _
7.78E6 (90 days)
50

0.5

1.0

RG. 1.109 Table

E-15
E-15

E-1 (cow milk)
E-2 (goat milk)

E-S
E-5
E-5
E-5

E-11to E-14

E-15

E-15

E-15

E-15

E-3

For goat's milk, all values remain the same except for Qr, which is 6 kg/day.
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8.3.2.1.25 Dose Factors For Meat Pathway ‘
QF(Ua ) f £ (_1 ~f £, )e_ Mtp|
. =k'—> /g yorL, ) [RELL P e ~Mtr
it S S § it"al y Y
B 1 W p S
.
=m? -mrem/yr per uCi/sec [2.3-25]
where: |
F¢ = The stable element transfer coefficients (days/kg).
Uyp = The receptor's meat consumption rate for age "a" (kg/yr).
tr = The average time from slaughter of meat animal to consumption
(sec).
t, = The transport time from crop field to receptor (sec).

All parameter values are the same as the milk pathway parameter values except F¢
which is obtained from Table E-1. Parameter t; is obtained from Table E-15, and
Uy is obtained from Table E-5. These values, as obtained from Regulatory Guide
1.109,(3'1'3'5) are as follows:

Parameter Value RG-1.109 Table
F, (days/kg) each stable element E-1
t. (seconds) 1.73E6 (20 days) E-15
U, (kg/yr) - infant 0 |  E5
Child 41 E-5

Adult ‘ 110 - E-5
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Man is con_sidered to consume 2 types of vegetation (fresh and stored) that differ
only in the time period between harvest and consumption; therefore:

8.3.2.1.2.6 Dose Factors For Vegetation Pathway _

R, = K{‘(_(li_)} (DFL. ) [ULf e "ML+ USF e —)‘ith} |

it Y W+ A it’al "a'L ag
v vii w T
= m’ -mrem/yr per uCi/sec ’ [2.3-26]
where:
K’ = A constant of unit conversion (1E6 pCi/uCi).
Uf{ = The consumption rate of fresh leafy vegetation by the reéeptor in age

group "a" (kg/yr).

US= The consumption rate of stored vegetation by the receptor in age group

g (kg/yr).
fi. = The fraction of the annual intake of fresh leafy vegetation grown
locally.
f; = The fraction Qf the annual intake of stored vegetation grown locally.
t. = The average time between harvest of leafy vegetation and its

consumption (seconds).

tn = The average time between harvest of stored vegetation and its
consumption (seconds). '

Y, = The vegetation area density (kg/m?).

all other factorslare defined previousily‘.
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Tabulated below are the appropriate parameter values and their reference to
Regulatory Guide 1.109.¢139 _

‘Parameter

r (dimensionless)

(DFL,), (mrem/pCi)

U;’ (kg/yr) -infant

Child
teen
adult

US (kg/yr) - infant

child
teen

adult -

f1, (dimensionless)
Fg (dimensionless)
t1, (seconds)

th (seconds)

Yy (kg/m)

Value

RG-1.109 Table

1.0 for radioiodines
0.2 for particulates

each stable element

0

26
42
64

0

520
630
520

1.0
0.76

8.6E4 (1 day)
5.18E6 (60 days)

2.0

E-15
E-15

E-11toE-14
E-5
E-5
E-5
E-5

E-5
E-5
E-5
E-5
E-15
E-15
E-15
E-15

E-15
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As discussed in Section 8.2.2 for tritium, the parameter W for the food pathway is based
upon X/Q. The ground plane pathway is not appropriate for trittum. Therefore, the

left-hand portion of Equation [2.3-20] may be expressed for purposes of 1mplementat10n'
of 40 CFR 190, discussed in 1/2-ODC-2.04, as follows: »

© 832127 Tritium Dose Equation

BATE-8 Ry, +Rp 4Ry +Rp ) [0SXUQ), Qp +(VQ,Qp +

®Q, Qp +(XQ Qp +XKQ,Q, +XQ,Q, +XQ, Q ]

vv tv ¢ dv wv
[23-27]
where:

RT1y = Dose factor for organ "1" for tritium for the milk pathway (mrem/yr per
uCi/m?). _

RTty = Dose factor for organ "t " for tritium for the vegetable pathway (mrem/yr per
uCi/m? ).

RTiy = Dose factor for organ "t" for tritium for the beef pathway (mrem/yr per
uCi/m’). ’ »

RTt = Dose factor for organ "t" for tritium for the inhalation pathway (mrem/yr per
uCi/m®). o

Equation [2.3-27] is used to show compllance with 40 CFR 190, as discussed in 1/2-
ODC-2.04.

The concentration of tritium in milk is based on the airborne concentration rather than the
deposition. Therefore, the RTty is based on [X/Q}:

832.1.28 Tritium Dose Factors For Milk Pathway

RTty= K'’K" FiyQpUap(DLFir)a[0.75(0.5/H)]

= mrem/yr per uCi/m’ [2.3-28]
where: | |
K" = A constant of unit conversion (1000 gm/kg).
H = Absolute humidity of the atmosphere (8 gm/m3).
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0.75 = The fraction of total feed that is water.

0.5 The ratio of the specific activ’ity of the feed grass water to the atmospheric

water.

and other parameters and values are the same as for Rity.

The concentration of tritium in vegetation is based on the airborne concentration rather
than the deposition. Therefore, the Rer, is based on [X/Q):

8.32.1.29 Tritium Dose Factors For Vegetation Pathway
R =xxulr 08t |forL. ) fors.sm)]
T T, a L a'g it/g v )
= mrem/yr per uCi/m? . - [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 RTty is based on [X/Q}:

8.3.2.1.2.10 Tritium Dose Factors For Beef Pathway

RTTB = K’K"FfQFUap(DFLiT)a [0.75(0.5/10)]

= mrem/yr per uCi/m®> [2.3-30]

where all terms have beén defined above.
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- To show compliance with ODCM 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 ATTACHMENT F Tables 2.2-4 to 2.2-10 and D/Q values
from ATTACHMENT L Tables 2.3-28 to 2.3-34, Equation [2.3-21] becomes:

, 8.3.2.’1.3 ' Radioiodines and Partjculates Dose Determ’inatioh :

BATE-8 X (R, +Rye 1[05422E-10Q;  +156E-8 Qcy +1.56E-8

Q.

lyy

+1.56E-8Q, +1.56E -8
d .

v

+155E-8Q, +1.55E-8Q,
Ci

tv b

Q, 1+R. [(05)730E-9Q, +200E-5Q, +27IE-5Q,
wv 1 pv cv lyy

+220B-5Q; +222E-5Q; +200E-5Q; +200E-5Q; ]
[ av

b

< 0.3 mrem (per 31 days), or [2.3-31]
< 7.5 mrem (per quarter), or
<15.0 mrem (per year)

For tritium, for purposes of implementation of 40 CFR 190, as discussed in
1/2-ODC-2.04, Equation [2.3-28] reduces to:

3.17E-8[R +R ][(0.5)7.30E—9 Q. +200E-5Q. +2.71E-
Tty T‘[I 1py Iey

5Q, + 222E-5Q, +2.22E-5Q, +2.00E-5Q. +
A tv 1cb 1dv
2.00E-5Q, 1] | . [2.3-32]
. wv
83214 Determination of Controlling Location

The determination of a controlling locating for implementation of ODCM
CONTROLS 3.11.2.3 and 3.11.2.4 for radioiodines and particulates is a
function of:

Radionuclide mix and their isotopic release
Release Mode

Meteorology

Exposure pathway

Receptor's age
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The incorporation of these parameters into Equation [2.3-19] results in the
respective equations for each Release Mode at the controlling location. .

In 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
ATTACHMENT D Tables 2.2-2a and 2.2-2b as a function of Release Mode
and Release Point. For the ground plane exposure pathway, all radionuclides
(excluding H-3 and C-14) were considered in 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 determination of the controlling location for each Release Mode, all of the
exposure pathways, as presented in ATTACHMENT E 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 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 selected. The organ dose was calculated at each
of these locations using the radionuclide mix and Release Points of
ATTACHMENT D 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 VV-1
and VV-2.

ATTACHMENT J Tables 2.3-2 through 2.3-20 present Ri values for the total
body, GI-LLI, 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¢13-D using a grazing period of 6 months.

In determination of the controlling location for Release Modes 1-4,
ATTACHMENT F Tables 2.2-4 through 2.2-10 are utilized for X/Q's, and
ATTACHMENT L 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 1/2-ODC-3.01.
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8.3.2.2

Long-term D/Q values for PV-1/2, CV-1, CV-2, VV-1,VV-2, TV- 2, CB-2,
DV-2 AND WV-2 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 ATTACHMENT K 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 ATTACHMENT E Table 2.2-3.

‘The following relationship must hold for BV 1 or BV-2 to show comphance
with ODCM CONTROL 3.11.2.3. :

For Thé Calendar Quarter:

D <7.5 mrem to any organ . [2.3-33]
For The Calendar Year:

D: <15 mrem to any organ . [2.3-34]
where:

D. = The dose to any organ from radioiodines and particulates (mrem).

The quarterly limits given above represent one-half the annual design objective

- of Section II.C of Appendix I of 10 CFR 50. If any of the limits of Equations
[2.3-33] and [2.3-34] are exceeded, a Special Report pursuant to both Section
IV.A of Appendix I of 10 CFR 50 and ODCM CONTROL 3.11.2.3.a must be
filed with the NRC at the identified locations.

Projection Of Doses (Radioiodines And Particulates)

Doses due to gaseous releases from BV-1 or BV-2 shall be projected at least once
per 31 days in accordance with ODCM CONTROL 4.11.2.4 and this section. (Also
see Section 8.3.1.2, Projection Of Doses for additional specifications). 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 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. (Also see Section 8.3.1.2, 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

Equation {2.3-31]. The 31-day dose projection shall be performed according to the
following equations:
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8.3.2.2.1 When Including Pre-Release Data,
D,, =[A; B](31)+ C [2.3-35]
83222  When Not Including Pre-Release Data, ‘
A : v '
D, = {—f:l BhH+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).
8.4 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-1 and BV-2 is provided as
ATTACHMENT N Figure 2.4-1. A diagram showing the gaseous effluent Release Points is
provided as ATTACHMENT P 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-1 or BV-2. '

8.4.1 BV-1 Gaseous Radwaste System Components

84.1.1 BR-1EV-2A/2B: Degasifiers

There are two Degasifiers. They are designed to continuously process reactor
coolant letdown for reducing entrained noble gases in the liquid.

84.12 GW-1E-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.

i
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84.1.3

84.14

8.4.1.5

8.4.1.6

8.4.1.7

8.4.1.8

GW-1TK-3A thru 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. '

GW-1FL-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.

GW-1C-1A/1B: Gas Compressors

There are two Compressors. The waste gas enters one of the compressors after

. passing through the Prefilters.

GW-1TK-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.

GW-1TK-1A thru 1C: 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 predommant
nuclide should be krypton 85.

RM-1GW-108 And RM-1GW-109: Gaseous Effluent Radiation Monitors

There are redundant Radiation Monitors on the combined PV-1/2 Gaseous
Waste/Process Vent release path. These Radiation Monitors continuously analyze
gaseous waste as it is being discharged. Gaseous Monitor RM-1GW-108B is an
off-line gamma scintillator, while RM-1GW-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 [imits for radioactive gas leaving the site. If an upper
activity alarm on RM-1GW-108B is received, it automatically terminates the
discharge by closing an isolation valve downstream of the Decay Tanks.
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8.4.2 BV-2 Gaseous Radwaste System Components

8.4.2.1

8.42.2

8423

8.4.2.4

8.4.2.5

8.42.6

8.42.7

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.

2GWS-E21A/21B: Waste Gas Chillers

There are four Chillers (two at Unit 1 and two at Unit 2). Non-condensable gases
from the degasifiers are directed by system pressure to the Waste Gas Chillers.

2GWS-TK22A thru 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. '

2CWS-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.

2GWS-C21A/21B: Gas Compressors

There are two Compressors. The waste gas enters one of the compressors after
passing through the Prefilters.

2GWS-TK21: Gaseous Waste Surge Tank

There is one Surge Tank. Tt 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. '

2GWS-TK25A thru 25G: Gaseous Waste Storage Tanks

There are seven Storage Tanks. Each has a capacity of 132 cuft. The contents of the
Surge Tank is transferred to the Storage Tanks for storage and decay. After 30 days
of storage, all xenon and iodine should have decayed, and the resuiting predominant

‘nuclide should be krypton 85.
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8.4.2._8 RM-lGW-lOS And RM-1GW-109: Gaseous Effluent Radiation Monit_ors

Previously described in Section 84.1.

- END -
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ATTACHMENT A i
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GASEOUS SOURCE TERM

TABLE 2.1-1a
BV-1 RADIONUCLIDE MIX FOR GASEOUS EF FLUENTS
(Cl/yr)
RX AUXILIARY
CONTAINMENT/ BUILDING ‘
SLCRS VENT VENT GASEOQUS WASTE/PROCESS VENT
Long Term, And
AUXILIARY MAIN CONTAINMENT GASEOUS
CONTAINMENT BUILDING CONDENSER/ VACUUM WASTE
NUCLIDE® _BUILDING® VENTILATION AIREJECTOR PUMPS® SYSTEM
Short Term Long Term Long Term Long Term Short Term
Kr-83m 2.2E-02 42E-01  2.7B-01 52E-03 . 0.0
Kr-85m 1.5E-01 1.9E+00 1.2E+00 5.5E-02 7.3E-02
Kr-85 6.1E+01 2.5E+00 1.6E+00 1.0E+01 2.3E+02
Kr-87 5.4E-02 1.3E+00 8.2E-01 1.1E-02 0.0
Kr-88 2.4E-01 3.8E+00 2.4E+00 7.0E-02 0.0
Kr-89 4.7E-04 1.2E-01 7.7E-02 4 3E-05 0.0
Xe-131m 7.4E-01 1.3E-01 8.0E-02 1.8E-01 1.3E+00
Xe-133m 8.9E-01 8.9E-01 5.6E-01 3.1E-01 0.0
Xe-133 8.9E+01 3.6E+01 . 2.3E+01 2.7E+01 23E+01
Xe-135m - 4.5E-03 3.2E-01 2.0E-01 6.2E-04 © 0.0
Xe-135 7.0E-01 4.5E-+00 2.8E+00 27E01 . 00
Xe-137 1.0E-03 2.1E-01 1.3E-01 8.8E-05 0.0
Xe-138 1.5E-02 1.1E+00 6.6E-01 1.7E-03 0.0
Ar-41 - 2.5E+01 0.0 0.0 0.0 0.0

) Containment can be purged via VV-1 (Auxiliary Building Vent) CV-1 (Rx Containment/SLCRS
Vent), or PV-1/2 (Gaseous Waste/Process Vent) :

@ Source Term from BVPS-2 UFSAR Table 11.3.1¢12

® " Original Source Term from Calculation No. UR(B)-262 was adjusted for a factor of 14 increase in
pump flowrate due to installation of high capacity pumps during 1R15. This change in Source

Term is documented in Condition Report CR03-04830 and Calculation No. ERS-HHM-87-
0146115 (3.118)(3.13.10)
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Page 2 of 2 ’
GASEOUS SOURCE TERM
_ TABLE 2.1-1b
BV-2 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS
: (Ci/yr)
SLCRS SLCRS TURBINE
UNFILTERED  FILTERED BUILDING _ ,
PATHWAY PATHWAY VENT GASEOUS WASTE/PROCESS VENT
Long Term, And ' _
AUXILIARY" TURBINE MAIN CONTAINMENT GASEOQUS
NUCLIDE®? CONTAINMENT  BUILDING BUILDING CONDENSER/ VACUUM WASTE
2 BUILDING?”  VENTILATION VENTILATION AIR EJECTOR . PUMPS® SYSTEM
Short Term Long Term Long Term Long Term Long Term Short Term
Kr-83m 4.0E-05 4.2E-01 3.9E-05  2.7E-01 3.7E-04 0.0
Kr-85m 1.4E-02 1.9E+00 1.7E-04 1.2E+00 3.9E-03 - 1.2E-02
Kr-85 6.1E+01 2.5E+00 2.3E-04 1.6E+00 7.2E-01 2.3E+02
Kr-87 5.3E-06 1.3E+00 1.1E-04 8.2E-01 " 7.8E-04 . 0.0
Kr-88 4.1E-03 3.8E+00 3.5E-04 2.4E+00 5.0E-03 0.0
Kr-89 0.0 1.2E-01 1.1E-05 7.7E-02 3.1E-06 0.0
Xe-131m 7.2B-01 1.3E-01 1.2E-05 8.0E-02 1.3E-02 8.3E-01
Xe-133m 7.6E-01 8.9E-01 8.1E-05 5.6E-01 2.2E-02 0.0
Xe-133 8.4E+01 3.6E+01 3.4E-03 2.3E+01 1.9E-00 8.2E+00
Xe-135m 0.0 - 3.2E-01 2.9E-05 2.0E-01 4.4E-05 0.0
Xe-135 2.4E-01 4.5E+00 4.2E-04 2.8E+00 1.9E-02 0.0
Xe-137 0.0 2.1E-01 2.1E-05 1.3E-01 6.3E-06 0.0
Xe-138 0.0 1.1E+00- 9.7E-05 6.6E-01 1.2E-04 0.0
Ar-41 . 2.5E+01 0.0 0.0 0.0 0.0 0.0

1) Containment can be purged via VV-2 (SLCRS Unfiltered Pathway), CV-2 (SLCRS Filtered
Pathway), or PV-1/2 (Gaseous Waste/Process Vent)

@ Source Term from BVPS-2 UFSAR Table 11.3.26'%%)

® Source Term from Calculation No. UR(B)-262012
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GASEOUS EFFLUENT MONITOR DETECTION EFFICIENCIES

TABLE 2.1-2a
BV-1 MONITOR DETECTOR EFFICIENCIES
(cpm/uCi/cc)
GASEOUS WASTE/ Rx CONTAINN[ENT/
NUCLIDE AUXILIARY BUILDING VENT PROCESS VENT ‘ SLCRS VENT

PRIMARY.  ALTERNATE  PRIMARY  ALTERNATE  PRIMARY  ALTERNATE
MONITOR?  MONITOR®  MONITOR®”  MONITOR®  MONITOR" = MONITOR®

RM-VS-101B RM-VS-109 RM-GW-108B  RM-GW-109 RM-VS-107B RM-VS-110

Channel 5 : : Channel 5 - Channel 5
"Kr-83m -- -- - -- .- --
Kr-85m 9.80 E7 239E7 9.00 E7 243 E7 5.16 E7 2.57E7
Kr-85 3.88ES '247E7 3.56 ES 2.51E7 5.04 E7 2.67E7
Kr-87 7.38 E7 295E7 6.78 E7 3.00E7 9.60 E7 3.19E7
Kr-88 1.14 E8 211E7 1.05 E8 2.14E7 516E7 228 E7
Kr-89 139E8 293 E7 1.28 E8 2.98 E7 9.59E7 3.16 E7
Kr-90 1.34E8 3.05E7 1.23 E8 3.10 E7 9.87E7 3.29E7
Xe-131m 2.25E6 1.56 E7 2.07E6 1.59 E7 294 E7 1.68 E7
Xe-133m 1.26 E7 1.94 E7 1.16 E7 1.97 E7 417 E7 2.09E7
Xe-133 . LO1E7 1.24 E7 924 E6 1.26 E7 2.28E7 133 E7
Xe-135m 7.15E7 5.70 E6 6.58E7 . 580E6 1.51 E7 6.15E6
Xe-135 1.12E8 291 E7 1.03 E8 2.96 E7. 6.42 E7 3.14E7
Xe-137 3.16 E7 2.96 E7 291E7 3.01 E7 1.05E8 3.19E7
Xe-138 1.15E8 2.66 E7 1.06 E8 2.70 E7 7.35E7 287E7
- Ar-41 717E7 3.00 E7 6.59 E7 3.05E7 7.19E7 3.23E7

(" The listed detector efficiencies for the respective primary monitors (Vlctoreen) are corrected for
the reduced pressures observed and documented during operation.

@) The alternate monitors (Eberline SPING Channel 5) efficiencies are corrected for detector umque
installation factors. (Pressure corrections are not required for the SPING Monitors.) See
Calculation Package ERS-SFL-85-031 for additional information. ')
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"ATTACHMENT B
' v Page 2 of 2
"GASEOUS EFFLUENT MONITOR DETECTION EFFICIENCIES
TABLE 2.1-2b _
BV-2 MONITOR DETECTOR EFFICIENCIES
(cpm/uCi/cc)
SLCRS SLCRS WASTE GAS
UNFILTERED FILTERED - STORAGE
NUCLIDE® PATHWAY PATHWAY VAULT VENT
2HVS-RQ101B  2HVS-RQ109B  2RMQ-RQ303B

Kr-83m - - -
Kr-85m 3.20E7 5.83E7 3.20E7
Kr-85 3.60E7 7.19E7 3.60E7
Kr-87 3.73E7 8.85E7 - 3.73E7
Kr-88 3.05E7 6.80E7 3.05E7
Kr-89 3.72E7 8.73E7 3.72E7
Kr-90 3.86E7 8.80E7 3.86E7
Xe-131m 2.44E7 4.61E4 2.44E7
Xe-133m 2.86E7 6.06E4 2.86E7
Xe-133 1.80E7 2.94E7 1.80E7
Xe-135m 7.22E6 1.55E4 7.22E6
Xe-135 3.86E7 7.48E7 3.86E7
Xe-137 3.78E7 9.07E7 3.78E7
Xe-138 3.52E7 7.74E7 3.52E7
Ar-41 3.79E7 7.90E7 3.79E7

M Efficiencies from Calculation Package ERS-SFL-86-026.012D

CONDENSATE

DECON POLISHING

BUILDING BUILDING
VENT VENT

2RMQ-RQ301B  2HVL-RQI12B
3.20E7 3.20E7
3.60E7 3.60E7
3.73E7 3.73E7
3.05E7 3.05E7
3.72E7 3.72E7
3.86E7 3.86E7
2.44E7 2.44E7
2.86E7 2.86E7
1.80E7 1.80E7
7.22E6 7.22E6
3.86E7 3.86E7
3.78E7 3.78E7
3.52E7 3.52E7
3.79E7 3.79E7
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ATTACHMENT C
Page 1 of 1
MODES OF GASEOUS RELEASE
| Table 2.2-1 ) .
MODES OF GASEOUS RELEASE FROM BEAVER VALLEY SITE VENTS FOR
IMPLEMENTATION OF 10 CFR 20 AND 10 CFR 50
| RELEASE RELEASE ~  RELEASE RELEASE
RELEASE POINT MODE 1 MODE 2 : MODE 3 MODE 4
RP 1; VV-1, Auxiliary Aux. Bldg.  Containment Same As Mode 1  Same As Mode 1
Building: Vent" Ventilation _ Purge(3)
RP2;CV-1,Rx Leakage Collection Same AsModel Same AsMode! Same As Mode 1
Containment/SLCRS Vent')  Exhaust ’and Containment
' Purge(3)
RP 3; PV-1/2, Gaseous Main Cond. Air Same AsMode 1  Same AsMode 1  Same As Mode 1
Waste/Process Vent'? Ejector, Waste Gas, and Containment
Containment Purge
Vacuum
RP 4; VV-2 SLCRS Contiguous Areas  Containment Same As Mode 1  Same As Mode 1
Unfiltered Pathway(l) Purge(3)
RP 5; CV-2, SLCRS Filtered  Aux. Bldg. Same As Mode 1 Same AsMode 1 Same As Mode 1
Pathway Vent" ' Ventilation and Containment
. Purge(B)
RP 6; CB-2, Condensate @ @ @ (4)
Polishing Bldg Vent™
RP 7; WV-2, Waste Gas @ @ @ “
Storage Vault Vent"
RP §: DV-2, @ O] ) @
Decontamination Bldg
Vent!) ( _
RP 9; TV-2, Turbine Bldg @ “ ® @
Vent

NOTE: For the purpose of implementing 10 CFR 50, batch discharges may use continuous
meteorology since short term meteorology is used at the time of the annual report.

() Continuous ground level meteorology is applicable

@ Continuous elevated meteorology is applicable

® Mode established by purge from one unit, all other release points remain same as Mode 1

“ Not normally a radioactive release point
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RADIONUCLIDE MIX
TABLE 2.2-2a
BV-1 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS
(Ci/yr)
RX
CONTAINMENT/ - AUXILIARY , :
SLCRS VENT BUILDING VENT GASEOUS WASTE/PROCESS VENT
Long Term, And .
AUXILIARY MAIN . CONTAINMENT
NUCLIDE® CONTAINMENT BUILDING CONDENSER/ VACUUMM GASEOUS
) BUILDING®" VENTILATION AIR EJECTOR PUMPS®  WASTE SYSTEM
Short Term Long Term Long Term Long Term Short Term
Kr-83m 2.2E-02 4.2E-01 2.7E-01 5.2E-03 0.0
Kr-85m 1.5E-01 1.9E+00 1.2E+00 5.5E-02 1.2E-02
Kr-85 6:1E+01 2.5E+00 1.6E+00 1.0E+01 - 23E+02
Kr-87- 5.4E-02 1.3E+00 8.2E-01 1.1B-02: 0.0
Kr-88 ~ 24E-01 3.8E+00 2.4E+00 © 7.0E-02 0.0
Kr-89 4.7E-04 1.2E-01 7.7E-02 4.3E-05 0.0
Xe-131m 7.4E-01 1.3E-01 8.0E-02 1.8E-01 8.3E-01
Xe-133m 8.9E-01 8.9E-01 5.6E-01 3.1E-01 0.0
Xe-133 8.9E+01 3.6E+01 2.3E+01 2.7E+01 8.2E+00
Xe-135m 45E-03 - 32E-01 2.0E-01 6.2E-04 0.0
Xe-135 7.0E-01 4.5E+00 2.8E+00 2.7E-01 0.0
Xe-137 1.0E-03 2.1E-01 1.3E-01 8.8E-05 0.0
Xe-138 1.5E-02 1.1E+00 6.6E-01 1.7E-03 0.0
I-131 1.2E-03 _ 4.6E-02 2.1E-02 6.6E-03 - 0.0
1-132 0.0 0.0 ‘ 0.0 3.5E-05 . 0.0
1-133 2.0E-04 6.7E-02 3.0E-02 1.2E-03 ‘ 0.0
I-134 0.0 00 - 0.0 6.6E-06 0.0
1-135 0.0 0.0 0.0 2.0E-04 0.0
Co-58 7.5E-04 6.0E-02 0.0 2.2E-04 0.0
Co-60 3.4E-04 2.7E-02 0.0 1.0E-04 0.0
Mn-54 2.2E-04 1.8E-02 0.0 6.9E-05 0.0
Fe-59 7.5E-05 6.0E-03 0.0 2.2E-05 0.0
Sr-89 1.7E-05 1.3E-03 0.0 5.2E-06 0.0
Sr-90 3.0E-06 2.0E-04 0.0 9.2E-07 0.0
Cs-134 " 2.2E-04 1.8E-02 0.0 6.9E-05 0.0
Cs-137 3.8E-04 3.0E-02 0.0 1.2E-04 0.0
C-14 1.0E+00 0.0 0.0 0.0 7.0E+00
Ar-41 2.5E+01 0.0 0.0 0.0 0.0

) Containment can be purged via VV-1 (Auxiliary Building Vent), CV-1 (Rx Containment/SLCRS
Vent), or PV-1/2 (Gaseous Waste/Process Vent)

@ Source Term from BVPS-2UFSAR Table 11.3- 16112

@ See Note @ from ATTACHMENT A Table 2.1-1a 119 @118 G.13.10)
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RADIONUCLIDE MIX
TABLE 2.2-2b:
BV-2 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS
(Ci/yr)
SLCRS SLCRS
UNFILTERED FILTERED TURBINE v v -
PATHWAY = _PATHWAY  BUILDING VENT GASEQUS WASTE/PROCESS VENT
" Long Term, And
AUXILIARY TURBINE MAIN CONTAINMENT GASEOUS
NUCLIDE® CONTAINMENT  BUILDING BUILDING CONDENSER/ =~ VACUUM WASTE
! BUILDING®  VENTILATION VENTILATION AIREJECTOR _ PUMPS® SYSTEM
Short Term Long Term Long Term Long Term Long Term Short Term
Kr-83m 4.0E-05 4.2E-01 3.9E-05 2.7E-01 3.7E-04 0.0
Kr-85m 1.4E-02 1.9E+00 1.7E-04 1.2E+00 3.9E-03 1.2E-02
Kr-85 6.1E+01 2.5E+00 2.3E-04 1.6E+00 7.2E-01 2.3E+02
Kr-87 5.3E-06 1.3E+00 1.1E-04 8.2E-01 7.8B-04 0.0
Kr-88 4.1E-03 3.8E+00 3.5E-04 2.4E+00 5.0E-03 0.0
Kr-89 0.0 1.2E-01 1.1E-05 7.7E-02 3.1E-06 0.0
Xe-131m 7.2E-01 1.3E-01 1.2E-05 8.0E-02 1.3E-02 8.3E-01
Xe-133m 7.6E-01 8.9E-01 8.1E-05 5.6E-01 2.2E-02 0.0
Xe-133 8.4E+01 . 3.6E+01 3.4E-03 2.3E+01 1.9E-00 8.2E+00-
Xe-135m 0.0 3.2E-01 2.9E-05 2.0E-01 4.4E-05 0.0
Xe-135 2.4E-01 4.5E+00 4.2E-04 2.8E+00 1.9E-02 0.0
Xe-137 0.0 2.1E-01 - 2.1E-05 1.3E-01 6.3E-06 0.0
Xe-138 0.0 1.1E+00 9.7E-05 6.6E-01 1.2E-04 0.0
I-131 2.7E-05 4.6E-03 6.5E-04 2.1E-02 4.7E-04 0.0
1-132 0.0 0.0 0.0 0.0 - 2.5E-06 0.0
1-133 2.6E-06 6.7E-03 8.7E-04 3.0E-02 8.4E-05 0.0
1-134 0.0 0.0 0.0 0.0 4.7E-07 0.0
I-135 0.0 0.0 0.0 0.0 1.4E-05 0.0
Co-58 7.5E-02 6.0E-04 0.0 0.0 1.6E-05 0.0
Co-60 3.4E-02 2.7E-04 0.0 0.0 7.4E-06 0.0
Mn-54 2.2E-02 1.8E-04 0.0 0.0 4.9E-06 0.0
Fe-59 7.5E-03 6.0E-05 0.0 0.0 1.6E-06 0.0
Sr-89 1.7E-03 1.3E-05 0.0 0.0 3.7E-07 0.0
Sr-90 3.0E-04 2.0E-06 0.0 0.0 6.6E-08 0.0
Cs-134 2.2E-02 1.8E-04 0.0 0.0 4.9E-06 0.0
Cs-137 3.8E-02 3.0E-04 0.0 0.0 8.4E-06 0.0
C-14 1.0E+00 0.0 0.0 0.0 0.0 7.0E+00
Ar-4] 2.5E+01 0.0 0.0 0.0 0.0 . 0.0

() Containment can be purged via VV-2 (SLCRS Unfiltered Pathway), CV-2 (SLCRS Filtered
Pathway), or PV-1/2 (Gaseous Waste/Process Vent)

@ Source Term from BVPS-2UFSAR Table 11.3-2¢11%

@ See Section 8.1.1.1




- 15,262

TABLE 2.2-3
DISTANCES OF LIMITING MAXIMUM INDIVIDUAL RECEPTORS TO RELEASE POINTS
FOR ANNUAL X/Q VALUES
(meters)
VEGETABLE o
i i
bowNwinp  SITE BOUNDARY GARDEN MILK COW  MILK GOAT MEAT ANIMAL  RESIDENT
SECTOR  'GROUND ELEV GROUND ELEV GROUND ELEV GROUND ELEV GROUND ELEV GROUND ELEV
N 670 579 413 2,623 2423 - 4651 © 4418 4152 3919 2527 2,295
NNE 535 792 632 2740 2461 - 6276 6033 20848 2605 2639 2461
NE 490 442 327 724 901 7,741 7,526 20,760 20,545 7741 7,526 708 790
ENE 490 448 394 1,674 1,658 - 6824 6671 - - 708 1,562
B 545 546 551 1979 1922 7.065 6,998 4265 4200 4265 4200 756 1,922
ESE 575 607 672 1577 1619 - 2865 2899 1577 1619 1577 1,650
SE 575 701 815 1835 1961 5729 5848 5729 5848 3299 3420 1,835 © 1961
SSE 655 762 912 1,738 1,933 5053  s244 9,977 10,166 1,770 1964 1,432 1,628
S 850 887 1,054 3,138 3372 3347 3539 - - 2253 2487 2,189 2,423
SSW 975 1,064 1226 2317 2560 3347 3590 5616 5859 2317 2560 1223 1,466
SW 1435 1439 1574 2221 2439 - 20993 3210 2414 2632 2221 2439
WSW 595 561 660 2301 2463 5182 5341 - - 2446 2608 2301 2,463
W 685 640 681 3556 3,635 5118 5195 - — 4088 4166 3556 3,635
WNW 810 701 676 3,605 3,590 4,538 4,521 22,529 22,507 3,605 3,590 3,605 3,590
NW 655 567 482 1464 1415 - 10944 10,832 4570 4461 - 1432 1383
NNW 645 558 420 1464 1285 - 15,450 3959 3774 1,143

1,253’

*Distances for ground releases are measured from the center point between the BV-1 and BV-2 Containment Buildings. Distances for
elevated release are measured from the BV-1 Cooling Tower. Elevated release is applicable to PV-1/2. Ground release is applicable to

all other release points.

(1) TV-2 and CB-2

(2) VV-1,CV-1,VV-2, CV-2, DV-2, WV-2
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TABLE 2.2-4

- CV-1 AND CV-2 ANNUAL AVERAGE, GROUND LEVEL, v
X/Q VALUES FOR CONTINUOUS RELEASES, SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS

(1E-7 sec/m3)

8.350

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES
DOWN- SITE VEGE-
WIND BOUND- TABLE MILK MILK MEAT  RESI- 0- 0.5- 1.0- 1.5-  20-  25- 3.0-  35-  40-  45-
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 0.5 1.0 15 2.0 2.5 3.0 35 4.0 4.5 5.0
N 125.0 12.80 - 5.360 6.27 13.50 2330 395 1870 11.80 7.68 582 4.240 3.480 2.660 2.280
NNE 50.2 692 - 2.040 6.42 716 1480 268 1080 6.62 460 344 2690 2.190 1.830 1.560
NE 102.0 47.40 1200 0.265 1.20 49.10 1200 216 1160 699 481 355 2370 1910 1450 1230
ENE 85.8 1250 - 0.124 - 4220 1030 184 955 570 414 3.04 2340 1.880 1260 1.060
E 54.5 6.16 0.807 1910 1.91 32.60 895 157 608 3.65 249 183 1300 1.040 0:859 0.726
ESE 311 692 - 3.010 6.92 6.92 581 105 516 310 195 143 1.020 0.815 0.612 0517
SE 27.8 670 0994 0.994 2.74 6.70 659 120 589 354 241 177 1160 0931 0.768 0.649
SSE 24.1 6.68 1.030 0372 6.50 9.01 672 120 546 330 191 141 0997 0.803 0.665 0.563
S 275 340 3.09 -- 5.57 5.81 999 175 677 411 284 210 1490 1200 0.999 0.848
SSW 23.8 6.31 3700 1.740 6.31 1930 1100 199 7.83 480 333 248 1940 1580 1.190 1.020
Sw 223 1390 - 9.050 1230 13.90 160.0 292 16,10 994 585 437 3430 279 2110 1.800
WSW 163.0 1930 5.720 -- 17.70 19.30 283.0 498 2350 14.60 1030 7.72  5.690 4.650 3.620 3.090
w 278.0 1570 9.540 -- 13.00 1570  615.0 103.0 49.00 31.00 1540 11.70 9.320 7.660 6.460 5.550°
WNW 487.0 40.70  30.100 1.810  40.70 40.70  1290.0 203.0 9210 5920 40.60 31.20 25.000 20.700 14.200 12.200
NwW 924.0 194.00 - 8.660  40.50 200.00 1710.0 262.0. 123.00 79.80 55.00 4230 34.000 28.200 19.400 16.700
NNW 302.0 63.00 -- 1.720 15.40 9230 5470 864 4080 2620 17.60 13.50 10.100 6.560 5.660
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TABLE 2.2-5
VV-1 AND VV-2 ANNUAL AVERAGE, GROUND LEVEL,
X/Q VALUES FOR CONTINUOUS RELEASES, SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS

(1E-7 sec/m3)

DISTANCES TO THE CONTROL LOCATION, IN MILES

INDIVIDUAL RECEPTORS

DOWN-  SITE  VEGE-

WIND BOUND- TABLE MILK MILK MEAT RESI-  O0- 05- 1.0- 15- 20- 25-  30- 35 40- 45
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 05 - 10 15 20. 25 30 35 40 45 50
N 1520 1500 - 5980 706 1590  276.0 499 2270 1370 875 652 469 3810 2900 2470
NNE 62.3 7.66 - 2.150  7.08 795  189.0 320 1220 731 499 369 287 2320 1920 1.630
NE 1320 5790 1240 0269 124 6020 156.0 248 1270 751 509 373 247 1980 1500 1270
- ENE 1100 1360 - 1270 - 50.40  135.0 206 1020 601 431 314 241 1930 1290 1.080
E 67.8 6.66 0828 1990 199 3880 116.0 177 657 386 261 190 134 1.070 -0.883 . 0.774
ESE 38.0 764 - 3200  7.64 7.64 767 119 559 329 205 149 105 0842 0.630 0.531
SE 333 727 1030 1.030  2.88 727 862 135 637 375 253 184 120 0960 0790 0.666
SSE 29.1 741 1080 0382 . 719  10.10  87.0 137 598 353 202 148 104 0833 0688 .0.531
s 32.8 365 3300 - 6.10 638 1270 203  7.56 448 304 223 157 1260 1050 0.885
SSW 28.7 708 4040 1850  7.08 2290 140.0 236 887 528 360 266 207 1670 1260 1.070
SW 262 1570 - 9.980 13.80 1570  204.0 348 1840 1140 638 471 366 2960 2230 1.900
WSW 2010 2240 6230 -- 2040 2240 3470 613 2770 1660 11.40 849 619 5020 3.880 3.300
W 3450 18.00  10.600 -- 1470 18.00 7150 1320 6030 3650 1770 1320 1040 8440 7.060 6.040
WNW 598.0  48.60 35.000 1.920 4860  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 26200 -- 9520 4780 271.00 18200  350.0 164.00 100.00 66.60 50.10 39.50 32.300 21.900 18.800
NNW 3450 8340 - 1.840 1810  121.00 601.0 1140 52.80 3220 21.00 1580 11.60 9.460 7.360 6310
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TABLE 2.2-6
PV-1/2 ANNUAL AVERAGE, ELEVATED LEVEL, X/Q VALUES
FOR CONTINUOUS RELEASES, SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS

(1E-7 sec/mg) '

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES

DOWN- SITE VEGE-

WIND BOUND- TABLE MILK MILK MEAT  RESI- 0- 0.5- 1.0- 15-  2.0- 2.5- 3.0- 3.5~ 40-  4.5-
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 05 1.0 15 2.0 25 3.0 3.5 4.0 4.5 5.0
N 0.0082 6.720 -- 1910 227 6.790 0.0289 23.1000 82700 532 256 191 1480 1200 099 0.846
NNE 0.0280 6.690 -- 1.430 6.14 6.890 0.0175 14.5000 6.9800 547 327 2.69 1770 1430 1290 1.100
NE 0.0110 074 1.610 0350 1.61 0.055 0.0069 0.1160 .2300 7.10 538 3.68 2830 2.090 1880 1.570
ENE 0.0110 9.090 -- 1770 -- 0.525 0.0135 03310 7.2800 6.02 475 322 2620 2.030 1710 1.100
E 0.0360 8.300 1240 2870 2.87 8.300 0.0124 17.1000 7.8600 6.20 3.67 2.83 2190 1730 1280 1.200
ESE 0.0420  11.600 -- 4.570 . 11.60 11.200 0.0208 12.7000 8.1400 478 3.00 220 1360 1.160 0.830 0.737
SE 0.0750 7.890 1.230 1230 3.05 7.890 0.4770  7.4000 7.5700 445 279 205 1460 1.180 0.811 0.686
SSE 0.2060 7.390 1.160 0357 7.20 9.770 03030  9.4400 6.9300 4.06 258 189 1170 0937 0.646 0.546
S 5.740 3.760 3490 -- 6.06 6.310 0.7960 85100 8.4900 4.98 337 247 1380 1.110 0.774 0.655
SSwW 7.640 3.610 2.140 0872 361 5.820 26.1000 9.1000 4.0300 3.11 211 156 1.030 0.334 0.807 0.684
SwW 6.500 3.900 -- 2.560 347 3.900 36.1000 15.9000 4.9300 3.12 177 157 1201 1.060 1.150 0.977
WSW 0.126 4.350 1.420 -- 3.98 4.350. 0.3870 17.8000 4.9000 3.53 236 1.64 1460 1210 0.920 0.781
W 0.029 2.490 0.764 -- 2.02 2490 0.0147  8.7200 6.2300 3.68 250 1.84 0.741 1.120 0.851 0.795
WNW 0.033 2.530 1.780 0.163  2.53 2530 0.0202  0.0549 0.0809 3.07 250 1.84 1.110 0.686 0791 0.731
NW 0.007 0.074 - 0.305  1.67 0.073 0.0084 0.0650 0.1170 3.66 230 169 1210 0903 0.804 0.683
NNW 0.008 6.460 -- 0224 181 6.590 0.0135 6.7800 5.0200 2.96 1.49 1.050 0.849 0.705 0.599

*Elevated release X/Q value at site boundary location where ground level release X/Qs maximize.

1.93
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(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS

TV-2 ANNUAL AVERAGE, GROUND LEVEL, X/Q VALUES

TABLE 2.2-7

FOR CONTINUOUS RELEASES, SPECIAL DISTANCES

(1E-7 sec/m )

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES
DOWN- SITE VEGE-
WIND BOUND- TABLE MILK MILK MEAT  RESI- 0- 0.5-  1.0- 1.5-  2.0- 25-  3.0- 3.5- 40-  45-
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0
N 105.0 14.00 -- 5740  6.74 14.80 2440 426 2050 1270 818 6.15 445 3.640 2.770 2.380
NNE 102.0 7.37 - 2130 6.83 7.64 161.0 288 1140 694 479 356 278 2250 1.870 1.590
“NE 96.6 51.90 1230 0268 1.23 53.80 . 132.0 23.0 1210 724 495 364 242 1950 1.480 1.250
: ENE 84.1 13.20 -~ 1.280 -- 46.30 115.0 19.4 989 585 423 3.09 238 190 1.270 1.070
E 60.7 6.49 .829 1980 1.98 3570 99.2 16.6 632 375 255 187 132 1,06.0 0.871 0.735
ESE 37.1 7.25 -- 3100  7.25 725 6538 11.1 536 319 200 146 1.03 0.829 0.621  0.524
' SE 41.8 7.06 1.020 1.020 2.85 7.06 735 12.6 6.12 364 247 181 1.18 0945 0.779 0.658
SSE 34.0 7.16 1.070 0384  6.96 9.69 742 12.7 571 341 1.97 145 1.02 0818 0.676 0.572
S 32.7 3.64 3310 - 6.00 6.27 109.0 18.6 713 429 294 217 153 11230 1.020  0.866
SSW 29.7 6.73 3.890 1800 6.73 20.90 120.0 21.3 831 503 346 257 200 1620 1230 1.040
SW 24.1 14.80 -- 9.550 13.10 14.80 174.0 312 1720 1040 610 454 354 2870 2.170 1.850
WSW 159.0 20.80 6.010 -- 19.10 20.80 301.0 53.6 2530 1560 1080 8.09 593 4830 3.750 3.200.
w 264.0 1690 10.100 -- 13.90 16.90  636.0 111.0 5390 33.50 1650 12.40 9.82 8.040 6.760 5.790
WNW 404.0 4450 32500 1.870 44.50 4450 1310.0  218.0 104.00 65.40 4420 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 60.30 4590 36.60 30.100 20.600 17.700
NNW 247.0 71.00 - 1.820 17.00 99.40 557.0 9240 4590 2890 1920 14.60 1080 8.880 6.950 5.980
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.| Procedure Number: .

' 1/2-0DC-2.02

Beaver Valley Power Station
Title: : :

ODCM: GASEOUS EFFLUENTS

Unit: -

1/2

Level Of Use:
In-Field Reference

Revision:

3

Page Number:

. ATTACHMENTF
Page 5 of 7

0-5 MILE DISPERSION PARAMETERS»

TABLE 2.2-8

87 of 133

DV-2 ANNUAL AVERAGE GROUND LEVEL, X/Q VALUES
FOR CONTINUOUS RELEASES, SPECIAL DISTANCES.
(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS

(1E-7 sec/m’)

Same as Table 2.2-4




Procedure Number:. -

 Beaver Valley Power Station | 1/2-0DC-2.02

Title: - Unit: - § Level Of Use: .
B Co 1/2 In-Field Reference’
ODCM: GASEOUS EFFLUENTS = o [Revision [ Page Number: -
— : ; ' 3 _880f133
* ATTACHMENT F
Page 6 of 7

0-5 MILE DISPERSION PARAMETERS
~ TABLE 2.2-9

WV-2 ANNUAL AVERAGE, GROUND LEVEL, X/Q VALUES

FOR CONTINUOUS RELEASES, SPECIAL DISTANCES ,

(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), I;xND SELECTED CONTROL LOCATIONS -
(1E-7 sec/m”)

Same as Tabl.e 2.2-4




' ; — ‘ . . . -b Procedure Number: -
~ Beaver Valley Power Station A s-opc-2.02

Title: : . ) . Unit: Level Of Use:

o ‘ ‘ B 1/2 - In-Field Reference
ODCM: GASEOUS EFFLUENTS. . 'Revision: Page Number: o

. 3 89 of 133
ATTACBMENT F '
Page 7 of 7

0-5 MILE DISPERSION PARAMETERS

TABLE 2.2-10
CB-2 ANNUAL AVERAGE, GROUND LEVEL, X/ Q VALUES
FOR CONTINUOUS RELEASES, SPECIAL DISTANCES -
(IDENTIF IED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS

Same as Table 2.2-7




: : P . o Procedure Number:’ : :
Beaver Valley Power Station -  P-ODC2.02
Title:_ ‘ R : Unit: Level Of Use:
' i : : 12 In-Field Reference:
. . : Revision: Page Number: .
QDCM.. | GASEOUS EFFLUENTS | o 3 90 of 133
' ATTACHMENT G ' , '
Page 1 of 2

NOBLE GAS DOSE FACTORS AND DOSE PARAMETERS

TABLE 2.2-11

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS

Ki L; ' M; N
TOTAL BODY SKIN DOSE GAMMA AIR  BETA AIR DOSE

NUCLIDE" DOSE FACTOR FACTOR DOSE FACTOR FACTOR

mrem/yr mrem/yr mrad/yr : mrad/yr

Per Per Per Per

uCi/m’ - uCi/m’ uCi/m’ uCi/m’
Kr-83m 7.56E-02 - 1.93E+01 - 2.88E+02
Kr-85m 1.17E+03 1.46E+03 1.23E+03 1.97E+03
Kr-85 1.61E+01 - 1.34E+03 1.72E+01 1.95E+03
Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E+04
Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03
Xe-131m 9.15E+01 4.76E+02 1.56E+02 1.11E+03
Xe-133m 2.51E+02 9.94E-+02 3.27E+02  1.48E+03
Xe-133 2.94E+02 3.06E+02 3.53E+02 1.05E+03
Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02
Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 - 4.13E+03 9.21E+03 4.75E+03
Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

(1) The listed dose factors are for radionuclides that may be detected in gaseous effluents.




Procedure Number:

Beaver Valley Power Station e p-opCc2.00

;l'itle: . Unit: Level Of Use: : :
' ' : 1/2 In-Field Reference -
ODCM: GASEOUS EFFLUENTS ' o Revision: | Page Number:
. . . ; 3 91 0of 133
ATTACHMENT G
Page 2 of 2

NOBLE GAS DOSE FACTORS AND DOSE PARAMETERS
| TABLE 2.2-12
DOSE PARAMETERS FOR FINITE ELEVATED PLUMES

Vi(l) ' Bi(l)’ (2) Mi(3) - BI.(3)

- TOTAL BODY GAMMA AIR TOTAL BODY GAMMA AIR
NUCLIDE® DOSE FACTOR. DOSEFACTOR DOSEFACTOR  DOSE FACTOR

mrem/yr mrad/yr mrem/yr mrad/yr
Per Per Per Per

uCi/sec uCi/sec uCi/sec uCi/sec
Kr-83m 3.19E-10 1.75E-8 4.58E-8 3.96E-5
Kr-85m 7.81E-5 - 1.16E-4 4.70E-4 7.06E-4
Kr-85 - 1.55E-6 2.35E-6 5.54E-6 8.40E-6
Kr-87 5.13E-4 7.74E-4 1.45E-3 2.19E-3
Kr-88 1.39E-3 2.09E-3 4.09E-3 6.16E-3
Kr-89 7.99E-4 1.20E-3 1.25E-3 1.88E-3
Xe-131m 1.64E-5 2.47E-5 1.67E-4 3.09E-4
Xe-133m 1.38E-5 2.11E-5 1.32E-4 . 2.61E-4
Xe-133 1.05E-5 1.56E-4 1.54E-4 2.76E-4
Xe-135m 2.41E-4 3.66E-4 6.21E-4 9.50E-4
Xe-135 1.41E-4 2.12E-4 6.96E-4 1.05E-3
Xe-137 6.00E-5 9.05E-5 9.66E-5 1.46E-4
Xe-138 8.11E-4 1.22E-3 2.22E-3 3.34E-3
Ar-41 1.02E-3 1.53E-3 2.68E-3 4.02E-3

M
@
®

Vi and B; values used to implement Modes 1, 2, and 3 of Section 2.2.1 (10CFR20)
B; values used to implement Modes 1, 2, 3, and 4 of Section 2.3.1 (10CFR50)

V; and B; values to implement Mode 4 of Section 2.2.1 (10CFR20) and to implement monitor

setpoint determinations of Section 2.1.2 and 2.1.4
) The listed dose parameters are for radionuclides that may be detected in gaseous effluents.




Beaver Valley Power Station

Procedu_re Number: :

. 1/2-0DC-2.02
Title: Unit: .Level Of Use:
: ' o 1/2 - In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number.
‘ _ - - 3 920f133
"ATTACHMENT H
Page 1 of 1
ORGAN DOSE PARAMETERS
ORGAN DOSE PARAMETERS
Table 2.2-13
P VALUES FOR A CHILD FOR THE BEAVER VALLEY SITE
(mrem/yr per uCi/cu meter)
Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI
1 H-3 0.00E+00 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 -
2 P-32 2.60E+06 I.14E+03 9.88E+04 0.00E+00 0.00E+00 0.00E+00 4 22E+04
3 Cr-5t 0.00E+00 0.00E+00 1.54E+02 8.55E+01 2 43E+01 1.70E+04 1.08E+03
4 Mn-54 0.00E+00 4.29E+04 9.51E+03 0.00E+00 1.00E+04 1.58E+06 2.29E+04
5 Fe-59 2 .07E+04 3.34E+04 1.67TE+04 0.00E+Q0 0.00E+00 1.27E+06 7.07E+04
6 Co-57 0.00E+00 9.03E+02 1.07E+03 0.00E+00 0.00E+00 5.07E+05 1 .32_E+04
7 Co-58 0.00E+00 1.77E+03 3.16E+03 0.00E+00 0.00E+00 [.11E+06 3 44E+04
8 Co-60 0.00E+00 1.31E+04 2.26E+04 0.00E+00 0.00E+00 7.07E+06 9.62E+04
9 Zn-65 4 25E+04 1.13E+05 7.03E+04 0.00E+00 7.14E+04 9.95E+05 1.63E+04
10 -Se-75 2.05E+04 1.50E+04 3.14E+04 1.15E+04 197E+04 - 745E+04 1.58E+04
11 Rb-86 0.00E+00 1.98 E+05S 1.14E+05 0.00E+00 0.00E+00 0.00E+00 7.99E+03
12 Sr-89 5.99E+05 0.00E+00 1.72E+04 0.00E+00 0.00E+00 2.16E+06 1.67E+05
13 Sr-90 1.01E+08 0.00E+00 6.44E+06 0.00E+00 0.00E+00 1.48E+07 3 43E+05
14 Y-91 9.14E+05 0.00E+00 2.44E+04 0.00E+00 0.00E+00 2.63E+06 1.84E+05
15 Zr-95 1.90E+05 4.18E+04 3.70E+04 0.00E+00 5.96E+04 2.23E+06 6.11E+04
16 Nb-95 2.35E+04 9.18E+03 6.55E+03 0.00E+00 8.62E+03 6.14E+05 3.70E+04
17 Nb-97 4 .29E-01 7.70E-02 3.60E-02 0.00E+00 8.55E-02 342E+03 2.78E+04
18 Mo-99 0.00E+00 1.72E+02 4.26E+01 0.00E+00 3.92E+02 1.35E+05 1.27E+05
19 Tc-99m 1.78E-03 3.48E-03 5.77E-02 0.00E+00 5.07E-02 951E+02 4 81E+03
20 Ru-103 2.79E+03 0.00E+Q0 1.07E+03 0.00E+00 7.03E+03 6.62E+05 4 48E+04
21 Ru-106 1.36E+05 0.00E+00 1.69E+04 . 0.00E+00 1.84E+05 143E+07 4 29E+05
22 Ag-110m 1.69E+04 1.14E+04 9.14E+03 0.00E+00 2.12E+04 548E+06 1.00E+05
23  Sb-124 5.74E+04 7.40E+02 2.00E+04 1.26E+02 0.00E+00 3.24E+06 1.64E+05
24 Sb-125 9.84E+04 7.59E+02 2.07E+04 9.10E+01 0.00E+00 2.32E+06 4 03E+04
25 Te-127m 2.49E+04 8.55E+03 3.02E+03 6.07E+03 6.36E+04 1.48E+06 7.14E+04
26 Te-129m 1.92E+04 6.85E+03 3.04E+03 6.33E+03°  S5.03E+04 1.76 E+06 1.82E+05
27 1-131 4 81E+04 4. 81E+04 2.73E+04 1.62E+07 7.88E+04 0.00E+00 2.84E+03
28 I-133 1.66E+04 2.03E+04 7.70E+03 - 3.85E+06 3.38E+04 0.00E+00 5.48E+03
29 Cs-134 6.51E+05 1.01E+06 2.25E+05 0.00E+00 3.30E+05 121E+05 3.85E+03
30 Cs-136 6.51E+04 1.71E+05 1.16E+05 0.00E+00 9.55E+04 1.45E+04 4 .18E+03
31 Cs-137 9.07E+05 8.25E+05 1.28E+05 ‘ 0.00E+00 2.82E+05 1.04E+05 3.62E+03
32 Ba-140 7.40E+04 6.48E+01 4.33E+03 0.00E+00 2.11E+01 1.74E+06 1.02E+05
33 La-140 6.44E+02 2.25E+02 7.55E+01 .0.00E+00 0.00E+00 1.83E+05 2 .26E+05
34 Ce-14] 3.92E+04 1.95E+04  2.90E+03 0.00E+00 8 55E+03 5.44E+05  5.66E+04
35 Ce-144 6.77E+06 2.12E+06 3.61E+05  0.00E+00 1.17E+06 1.20E+07  3.89E+05

Calculated per ODCM equation 2.2-13
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Beaver Valley Power Station 1/2-0DC-2, 02
Title: ' - Unit: Level Of Use:
o » B “1/2 -In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
GASEOUS EFFE. > 3 : 3 93 of 133
ATTACHMENT I :
Page 1 of 1
MODES OF GASEOUS RELEASE
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
RP 1; VV-1, Auxiliary
Building Vent"
RP 2; CV-1,Rx -
Containment/SLCRS Vent™

RP 3; PV-1/2, Gaseous
Waste/Process Vent

RP 4; VV-2 SLCRS
Unfiltered Pathway(”

RP 5; CV 2 SLCRS Filtered
Pathway

RP 6; CB-2, Condensate
Polishing Bldg Vent"
RP 7; WV-2, Waste Gas
Storage Vault Vent?

RP 8; DV-2,
Decontamination Bldg
Vent"

RP 9; TV-2, Turbine Bldg
Vent"

RELEASE
MODE 1

Aux. Bldg.
Ventilation

Leakage Collection

Exhaust

Main Cond. Air

Ejector, Waste Gas,

Containment
Vacuum
Contiguous Areas

Aux. Bldg.
Ventilation

)

)

@

@)

RELEASE
MODE 2

Containment
Purge(3)

Same As Méde 1

Same As Mode 1

Containment
Purge® ‘

Same As Mode 1

O
“)

@)

(C)

RELEASE
MODE 3

Same As Mode 1

Same As Mode 1
and Containment
Purgem

Same As Mode 1

Same As Mode 1

Same As Mode 1
and Containment

Purge(3)
@)

@)

@

“)

RELEASE
MODE 4
Same As Mode 1

Same As Mode 1

Same As Mode 1
and Containmeit
Purge

Same As Mode 1

Same As Mode 1

)
)

)

@

NOTE: For the purpose of implementing 10 CFR 50, batch discharges may use continuous
meteorology since short term meteorology is used at the time of the annual report.

() Continuous ground level meteorology is applicable
@ Continuous elevated meteorology is applicable
) Mode established by purge from one unit, all other release points remain same as Mode 1

@ Not normally a radioactive release point




Procedure Number:

1/2-0DC-2.02

Beaver Valley Power Station

Title: Unit: Level Of Use:
1/2 - In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
. - 3 94 of 133
' ATTACHMENTJ .
Page 1 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-2
R VALUES FOR BEAVER VALLEY SITE
{mrem/yr per uCi/cu meter)
Pathway = Inhalation
Age Group= Adult
Nuclide Bone ‘Liver T.Body Thyroid Kidney B Lung GI-LLI
1 H-3 0.00E+00 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03
2 P-32 1.32E+06 7.71E+04 5.01E+04 0.00E+00 0.00E+00 0.00E-+00 8.64E+04
3 Cr-51 0.00E+00 0.00E+00 1.00E+02 5.95E+01 2.28E+01 1.44E+04 3.32E+03
4 Mn-54 0.00E+00 3.96E+04 6.30E+03 0.00E+00 9.84E+03 1.40E+06 7.74E+04
5 Fe-59 1.18E+04 2.78E+04 1.06E+04 0.00E+00 0.00E+00 1.02E+06° 1.88E+05
6 Co-57 0.00E+00 692E+02  6.71E+02  0.00E+00  0.00E+00. 3.70E+05 3.14E+04
7 Co-58 0.00E-+00 1.58E+03  2.07E+03 0.00E+00 0.00E+00  9.28E+05 1.06E+05
8 Co-60 0.00E+00 1.15E+04 1.48E+04 0.00E+00 0.00E+00 5.97E+06 2.85E+05
9 Zn-65 3.24E+04 1.03E+05 4 66E+04  0.00E+00 6.90E+04 8.64E+05_ 5.34E+04
10 Se-75 4 44E+04 324E+04 6.78E+04 2 48E+04 4 26 E+04 1.61E+05 3.42E+04
11 Rb-86 0.00E+00 1.35E+05  5.90E+04 0.00E+00 0.00E+00  0.00E+00 1.66E+04
12 Sr-89 3.04E+05  0.00E+00 8.72E+03 0.00E+00 0.00E+00 1.40E+06 3.50E+05
13 Sr-90 9.92E+07 0.00E+00  6.10E+06  0.00E+00  0.00E+00  9.60E+06 7.22E+05
14 Y-91 4 .62E+05 0.00E+00 1.24E+04 0.00E+00 0.00E+00 1.70E+06 3.85E+0S .
15 Zr-95 1.07E+05 344E+04 2.33E+04 0.00E+00  5.42E+04 1.77E+06 1.50E+05
16 Nb-95 1 41E+04 7.82E+03 4 21E+03 0.00E+00 7.74E+03 5.05E+05 1.04E+05
17 Nb-97 222E-0l . S5.62E-02 2.05E-02 0.00E+00 6.54E-02 2 40E+03 2.42E+02
18 Mo-99 0.00E+00 121E+02 2.30E+01 0.00E+00 2.91E+02 9.12E+04 2.48E+05
19 Tc-99m 1.03E-03 291E-03 3.70E-02 0.00E+00 4 24E-02 7.64E+02 4.16E+03
20 Ru-103 1.53E+03 0.00E+00 6.58E+02 0.00E+00 5.83E+03 5.05E+05 1.10E+05
21 Ru-106 6.91E+04 0.00E‘+OO 8.72E+03 0.00E+00 1.34E+05 9.36E+06 9. 12E+05
22 Ag-110m 1.08 E-+04 1.00E+04  5.94E+03  0.00E+00 1.97E+04 4 63E+06 3.02E+05
23 Sb-124 3.12E+04 5.89E+02 1.24E+04 7.55E+01 0.00E+00 2 48E+06 4.06E+05
24" Sb-125 5.34E+04 5.95E+02 1.26E+04 5.40E+01 0.00E+00 1.74E+06 1.01E+05
" 25 Te-127m 1.26 E+04 5.77E+03 1.57E+03  3.29E+03  4.58E+04  9.60E+05 1.50E+05
26 Te-129m 9.76E+03 467E+03 1.58E+03 3.44E+03 3.66E+04 1.16E+06 3.83E+05
27 I-131 2.52E+04 3.58E+04 2.05E+04 1.19E+07 6.13E+04 0.00E+00 6.28E+03
28 1-133 8.64E+03 1.48E+04 4 .52E+03 2.15E+06 2.58E+04 0.00E+00 8.88E+03
29 Cs-134 3. 73E+05 848E+05  7.28E+05 0.00E+00 2.87E+05  9.76E+04 1.04E+04
30 Cs-136 3.90E+04 1.46E+05 1.10E+05 0.00E+00 8.56 E+04 1.20E+04 1.17E+04
31 Cs-137 4 78E+05 621E+05 4.28E+05 0.00E+00 2.22E+05  7.52E+04 8.40E+03
32 Ba-140 3 90E+04 490E+01 2.57E+03 0.00E+00 1.67E+01 1.27E+06 2.18E+0S5
33  La-140 3 44E+02 1.74E+02  4.58E+01  0.00E+00  0.C0E+00 1.36E+05 4,58 E+05
34 Ce-141 1.99E+04 1.35E+04 1.53E+03 0.00E+00 6.26E+03 3.62E+05 1.20E+05
35 Ce-144 3 43E+06 1.43E+06 1.84E+05  0.00E+00 8.16E+05

Calculated per ODCM equation 2.3-22

8 48E+05  7.78E+06

|-25-1]



: . : Procedure Number: . BN
- Beaver Valley Power Station e -0DC2.02
Title: : ) : Unit: = Level Of Use:
_ ‘ : . o 1/2 " In-Field Reference
| ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
ATTACHMENTJ '
Page 2 of 19
P&I ORGAN DOSE FACTORS
v Table 2.3-3
R VALUES FOR BEAVER VALLEY SITE
(mrem/yr per uCi/cu meter)
Pathway = Inhalation
Age Group= Teen
Nuclide Bone Liver T. Bady Thyroid Kidney Lung GI-LLI
1 H-3 0.00E+00 1.27E+03 1.27E+03 1.27E+03 127E+03  1.27E+03 1.27E+03"
2 P32 1.89E+06 L10E+05  7.16E+04 0.00E+00  0.00E+00 - 0.00E+00  9.28E+04
3 Cr-51 0.00E+00 0.00E+00 1.35E+02 7.50E+01 3.07E+01 2.10E+04 3.00E+03
4 Mn-54 0.00E+00 511E+04  8.40E+03 0.00E+00 1.27E+04° 1.98E+06 6.68E+04
5 TFe-59 1.59E+04° 3.70E+04 1.43E+04  0.00E+00  0.00E+00 1.53E+06 1.78E+05
6 Co-57 0.00E+00 9.44E+02 9.20E+02 0.00E+00  0.00E+00 - 5.86E+05 . 3.14E+04
7 C0—58‘_ 0.00E+00 207E+03 2.78E+03 0.00E+00  0.00E+00 1.34E+06 9.52E+04
8 Co-60 0.00E+00  151E+04 1.98E+04 0.00E+00 0.00E+00 8.72E+06  2.59E+0S5
9 Zn-65 3.86E+04 1.34E+05 6.24E+04 0.00E+00 8.64E+04. 1.24E+06 4.66E+04
10 Se-75 4 44E+04 324E+04  6.78E+04 248E+04  4.26E+04 1.61E+05 3.42E+04 -
11  Rb-86 0.00E+00  190E+05 8.40E+04  0.00E+00 0.00E+00  0.00E+00  1.77E+04
12 - Sr-89 4 34E+05 0.00E+00 1.25E+04 0.00E+OO . 0.00E+00  2.42E+06 3.71E+05
13 Sr-90 1.08E+08 0.00E+00 6.68E+06  0.00E+00 0.00E+00 1.65E+07 7.65E+05
14 Y-91 6.61E+05 0.00E+00 1.77E+04 0.00E+00  0.00E+00  2.94E+06 ° 4.09E+05°
15 Zr-95 1.46E+05 458E+04  3.15E+04 0.00E+00 6.74E+04  2.69E-+06 1.49E+05
16 Nb-95 1.86E+04 - 1.03E+04  5.66E+03 0.00E+00 1.00E+04 7.51E+05 9.68E+04
17 Nb-97 3.14E-01 “71.78E-02 2.84E-02  0.00E+00 9.12E-02 3.93E+03 2.17E+03
18 Mo-99 0.00E+00 ' L69E+02  3.22E+01 0.00E+00  4.11E+02 1.54E+05 = 2.69E+05
19  Tc-99m 1.38E-03 3.86E-03 4.99E-02  0.00E+00 5.76E-02 1.15E+03 6.13E+03
20  Ru-103 2.10E+03 0.00E+00 8.96E+02 0.00E+00 7.43E+03 7.83E+05 1.09E+05
21  Ru-106 '9.84E+04 0.00E+00 1.24E+04 0.00E+00 1.96E+05 1.6 1E+07 9.60E+05
22 Ag-110m 1.38E+04 1.31E+04  7.99E+03 0.00E+00  2.50E+04  6.75E+06 2.73E+05
23 Sb-124 430E+04  794E+02  1.68E+04  9.76E+01  0.00E+00 3.34E+06  3.98E+05
24  Sb-125° 7.38E+04 8.08E+02 1.72E+04 7.04E+01 0.00E+00  2.74E+06 9.92E+04

25 Te-127m 1.80E+04  816E+03  2.18E+03  438E+03  6.54E+04  1.66E+06 1.59E+05

26 Te-129m 1.39E+04  6.58E+03 2.25E+03 4.58E+03 5.19E+04 1.98E+06  4.05E+05

27 1-131 3.54E+04  491E+04 264E+04 146E+07 8.40E+04  0.00E+00  6.49E+03
28 I-133 1.22E+04  205E+04 622E+03  2.92E+06  3.59E+04 0.00E+00  1.03E+04
29 Cs-134 5.02E-+05 L.13E+06 5.49E+05 0.00E+00 3.75E+05 1.46E+05  9.76E+03
30 Cs-136 5.15E+04  194E+05 1.37E+0S  0.00E+00 I.I0E+05  1.78E+04 1.09E+04
31 Cs-137 6.70E+05  848E+05  3.11E+05  0.00E+00 3.04E+05 1.21E+05  8.48E+03
32 Ba-140 547E+04  670E+01  3.52E+03  0.00E+00 2.28E+01 2.03E+06  2.29E+05
33 La-140 4.79E+02  236E+02 6.26E+01  0.00E+00 0.00E+00 2.14E+05  4.87E+05
34 Ce-141 2.84E+04 1.90E+04  2.17E+03  0.00E+00 8.88E+03  6.14E+05 1.26E+05
35 Ce-144 4.89E+06  2.02E+06 2.62E+05 0.00E+00 121E+06 1.34E+07  8.64E+05

Calculated per ODCM equation 2.3-22

J-25-1]




‘Beaver Valley Power Station

Procedure Number:

12-0DC-2.02

Title: Unit: Level Of Use:
: 1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number.
v : : 3 96 of 133
- ATTACHMENT J
Page 3 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-4
R VALUES FOR BEAVER VALLEY SITE
“(mrem/yr per uCi/cu rheter)
Pathway = Inhalation
Age Group= Child ,
Nuclide Bone Liver T.-Body : Thyro.id Kidney Lung GI-LLI
1 H-3 0.00E+00  112E+03  1.12E+03  1.12E+03  1.12E+03 - 1.12E+03 1. 12E+03
2 P32 2.60E+06  1.14E+05 9.88E+04 0.00E+00 0.00E+00 0.00E+00 4.22E+04
3 Cr-51 0.00E+00 - 0.00E+00  1.54E+02 855E+01 243E+01 1.70E+04  1.08E+03
4  Mn-54 0.00E+00  429E+04  9.51E+03 0.00E+00 1.00E+04 158E+06  2.29FE+04 -
5 Fe-59 2.07E+04  334E+04  1.67E+04  0.00E+00 0.00E+00 1.27E+06  7.07E+04
6 Co-57 0.00E+00  9.03E+02 1.07E+03  0.00E+00 0.00E+00  5.07E+05 1.32E+04
7 Co-58 0.00E+00  1.77E+03  3.16E+03 0.00E+00 0.00E+00 1.11E+06  3.44E+04
8§ Co-60 0.00E+00 131E+04 2.26E+04 0.00E+00 0.00E+00 7.07E+06  9.62E+04
9 Zn-65 425E+04  1.13E+05  7.03E+04 0.00E+00  7.14E+04  9.95E+05 1.63E+04
10 Se-75 2.05E+04  150E+04 3.14E+04 [.15E+04 197E+04  745E+(4 1.58 E+04
11 Rb-86 0.00E+00  198E+05 1.14E+05 0.00E+00 0.00E+00 0.00E+00  7.99E+03
12 Sr-89 599E+05  000E+00  1.72E+04 0.00E+00  0.00E+00  2.16E+06  1.67E+05
13 Sr-90 1.01E+08  0.00E+00 644E+06 0.00E+00 0.00E+00 148E+07  3.43E+05
14 Y91 9.14E+05  0.00E+00 2.44E+04 0.00E+00 0.00E+00 2.63E+06  1.84E+05
15 Zr-95 1.90E+05  4.18E+04 3.70E+04 0.00E+00 596E+04 223E+06  6.11E+04
16 NbL-9S 2.35E+04  9.18E+03  6.55E+03  0.00E+00 8.62E+03  6.14E+05 3. 70E+04
17 Nb-97 4.29E-01 770E-02  3.60E-02  0.00E+00 8.55E-02 342E+03  2.78E+04
18 Mo-99 0.00E+00 - 172E+02 4.26E+01  0.00E+00 3.92E+02 1.35E+05 1.27E+05
19 Tc-99m 1.78E-03 3.48E-03  5.77E-02 0.00E+00  5.07E-02 9.51E+02  4.81E+03
20 Ru-103 2.79E+03  0.00E+00 1.07E+03  0.00E+00 7.03E+03  6.62E+05  4.48E+04
21 Ru-106 1.36E+05  0.00E+00  1.69E+04 0.00E+00 1.84E+05  143E+07  4.29F+05
22 Ag-110m 1.69E+04  1.14E+04  9.14E+03  0.00E+00 2.12E+04  5.48E+06 1.00E+05
23 Sb-124 574E+04  740E+02 2.00E+04 126E+02 0.00E+00 3.24E+06° 1.64E+05
24  Sb-125 9.84E+04  759E402 2.07E+04  9.10E+01  0.00E+00 232E+06  4.03E+04
25 Te-127m 2.49E+04  855E+03  3.02E+03 6.07E+03 . 6.36E+04  148E+06  7.14E+04
26 Te-129m- 1.92E+04  6.85E+03  3.04E+03  6.33E+03  5.03E+04 1.76E+06  1.82E+05
27 I-131 481E+04  481E+04 2.73E+04 1.62E+07 7.88E+04 0.00E+00  2.84E+03
28 1-133 1.66E+04  2.03E+04  7.70E+03 3.85E+06 338E+04  0.00E+00  5.48E+03
29 Cs-134 6.51E+05 1.01E+06  2.25E+05 0.00E+00 3.30E+05 1.21E+05  3.85E+03
30 Cs-136 6.51E+04  1.71E+05 1.16E+05 0.00E+00 9.55E+04 145E+04  4.18E+03
31 Cs-137 9.07E+05  825E+05 128E+05 O0.00E+00 2.82E+05 1.04E405  3.62F+03
32 Ba-140 7A40E+04  648E+01 4.33E+03  0.00E+00 2.11E+01  1.74E+06  1.02E+05
33 La-140 644E+02  225E+02  7.55E+01  0.00E+00  0.00E+00  1.83E+05  2.26E+05
34 Ce-141 3.92E+04  195E+04 2.90E+03 0.00E+00 8.55E+03  5.44FE+05  5.66E+04
35 Ce-144 6.77E+06  212E+06  3.61E+05 0.00E+00 1.17E+06 1.20E+07  3.89F+05

Calculated per ODCM equation2.3.22
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— . ‘ . . Procedure Number:

| - Beaver Valley Power Station 1/2-0DC-2.02
Title: ’ : Unit: Level Of Use:
' ‘ - 1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number.
. v 97 0f133
ATTACHMENT J :
Page 4 of 19
P&1 ORGAN DOSE FACTORS
) Table 2.3-5
R VALUES FOR BEAVER VALLEY SITE
. (mrem/yr per uCi/cu meter)
Pathway = Inhalation
Age Group = Infant

Nuclide Bone Liver T.Body Thyroid Kidney Lung  GI-LLI
1 H-3 0.00E+00 647E+02 647E+02 647E+02 ~ 647E+02 6.47E+02  6.47E+02
2 P-32 2.03E+06 1.I2E+05  7.74E+04  0.00E+00 0.00E+00  0.00E+00 1.61E+04
3 Cr-51 0.00E+00  0.00E+00 8.95E+01  5.75E+01 1.32E+01  1.28E+04  3.57E+02
4  Mn-54 0.00E+00 253E+04 4.98E+03 0.00E+00 4.98E+03  1.00E+06  7.06E+03
5 Fe-59 1.36E+04  235E+04 948E+03 0.00E+00 0.00E+00 1.01E+06 2.48E+04
6 Co-57 000E+00  6.51E+02 6.41E+02 0.00E+00 0.00E+06  3.79E+05  4.86E+03
7 Co-58 0.00E+00 1.22E+03  1.82E+03  0.00E+00  0.00E+00  7.77E+05 1.11E+04
8 Co-60 0.00E+00  8.02E+03  1.18E+04 0.00E+00 0.00E+00 4.51E+06  3.19E+04
9 Zn-65 1.93E+04  626E+04 3.11E+04 0.00E+00 3.25E+04 6.47E+05 5.14E+04
10 Se-75 777E+03  567E+03  1.19E+04  435E+03  7.46E+03  2.82E+04 5.98E+03
11 Rb-86 0.00E+00 1.90E+05  8.82E+04 0.00E+00  0.00E+00  0.00E+00  3.04E+03
12 Sr-89 398E+05  0.00E+00 1.14E+04 0.00E+00 0.00E+00 2.03E+06  6.40E+04
13 Sr-90 409E+07 0.00E+00 2.59E+06 0.00E+00 0.00E+00  1.12E+07 1.31E+05
14 Y-91 5.88E+05  0.00E+00 1.57E+04  0.00E+00 0.00E+00  2.45E+06  7.03E+04
15 Zr-95 1.15E+05  279E+04  2.03E+04  0.00E+00  3.11E+04 1.75E+06 - 2. 17E+04
16 Nb-95 1.57E+04  643E+03  3.78E+03  0.00E+00 4.72E+03  4.79E+05 1.27E+04
17 Nb-97 3.42E-01 7.29E-02 2.63E-02  0.00E+00 S70E-02  332E+03  2.69E+04
18  Mo-99 0.00E+00 1.65E+02 3.23E+01 0.00E+00 2.65E+02 1.35E+05  4.87E+04
19 Tc-99m 1.40E-03 2.88E-03 3.72E-02  0.00E+00 3.11E-02  8.11E+02  2.03E+03
20 Ru-103 . 2.02E+03  0.00E+00 6.79E+02 0.00E+00 424E+03  5.52E+05 1.61E+04
21  Ru-106 8.68E+04 .0.00E+00 1.09E+04 0.00E+00 1.07E+05 1.16E+07 1.64E+05
22 Ag-110m 998E+03  7.22E+03  5.00E+03  0.00E+00 1.09E+04 3.67E+06  3.30E+04
23 Sb-124 3.79E+04 556E+02 1.20E+04 1.01E+02 0.00E+00 2.65E+06  5.91E+04
24 Sb-125 5.17E+04  477E+02 1.09E+04 623E+01 0.00E+00 1.64E+06 1.47E+04
25 Te-127m 1.67E+04  690E+03  2.07E+03  4.87E+03 3.75E+04 131E+06  2.73E+04
26 Te-129m 1.41E+04  6.09E+03 2.23E+03 4.21E+03 3.18E+04 168E+06  6.90E+04
27 1-131 3.79E+04  444E+04 196E+04 1.48E+07 5.18E+04  0.00E+00 1.06E+03
28 1-133 1.32E+04 1.92E+04  5.60E+03  3.56E+06 2.24E+04 0.00E+00 -2.16E+03
290 (Cs-134 3.96E+05  7.03E+05 7.45E+04  0.00E+00 1.90E+05 7.97E+04 1.33E+03
30 Cs-136 4. 83E+04 135E+05 5.29E+04  0.00E+00 5.64E+04 1.18E+04 1.43E+03
31 Cs-137 549E+05 6.12E+05 4.55E+04 0.00E+00 1.72E+05  7.13E+(4 1.33E+03
32 Bal4 560E+04  560E+01 290E+03  0.00E+00  1.34E+01 1.60E+06  3.84E+04
33  La-140 505E+02  200E+02 5.15E+01  0.00E+00  0.00E+00  1.68E+03 8.48E+04
34 Cc-141 277E+04  L6TE+04  1.99E+03  0.00E+00  5.25E+03  5.17E+05  2.16E+04
35 Ce-144 3.19E+06 121E+06  1.76E+05 0.00E+00 5.38E+05 9.84E+06  1.48E+05

Calculated per ODCM equation 2.3-22
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N . o ) . Procedure Number: .
‘Beaver Valley Power Station e DC..02
Title: k I Unit: Level Of Use:
o : . 1R In-Field Reference
ODCM: GASEOUS EFFLUENTS Revison: | Page Number
; . . - : 3 98 of 133
: ATTACHMENT J '
- PageS5of19 :
P&1 ORGAN DOSE FACTORS
Table 2.3-6 -
R VALUES FOR BEAVER VALLEY SITE
(sq meter-mrem/yr per uCi/cu meter)
Pathway = Ground ‘
Nuclide Bone Liver T.Body Thyroid Kidney Lung GI-LL1
1 H-3 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00
2 P-32 0.00E+00 0.00E+00  0.00E+00 : 0.00E+00  0.00E+00  0.00E+00 0.00E+00
3 Cr-51 466E+06  466E+06 4.66E+06 4.66E+06 4.66E+06 4.66E+06  4.66E+06
4 Mn-54 1.39E+09 1.39E+09 1.39E+09 1.39E+09 1.39E+09 1.39E+09 1.39E+09
5 Fe-59 2.73E+08 2773E+08  2.73E+08  2.73E+08 2.73E+08 2.73E+08 . 2.73E+08
6 Co-57 0.00E+00  O000E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00 .0.00E+00
7 Co-58 3.79E+08 379E+08 3.79E+08 3.79E+08  3.79E+08 - .3.79E-+08 3.79E+08
8 Co-60 215E+10  215E+10-  2.1SE+10  2.05E+10  2.15E+10  2.15E+10  2.15E+10
9 Zn65 747E+08  747E+08  747E+08  747E+08  747E+08 747E+08  7.47E+08
10 Se-75 4 51E+08 451E+08 4 51E+08 451E+08 451E+08 4.51E+08 4.51E+08
11  Rb-86 8.99E+06  899E+06 8. 99E+06 8.99E+06 8.99E+06  8.99E+06  8.99E+06
12 Sr-89 2.16E+04 2.16E+04  2.16E+04  2.16E+04 2.16E+04  2.16E+04 2.16 E+04
13 Sr-90 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00
14 Y-91 1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06 LO7E+06
15 Zr-95 2 45E+08 245E+08 2.45E+08 245E+08  2.45E+08  2.45E+08 2.45E+08
16 Nb-95 1.37E+08 1.37E+08 1.37E+08 1.37E+08 1.37E+08 1.37E+08 1.37E+08
17 Nb97 0.00E+00  0.00E+00 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00
18 Mo-99 4 .00E+06 400E+06 4.00E+06 4.00E+06 4.00E+06 4.00E+06 4.00E+06
19 Tc-99m 1.84E+05 1.84E+05 1.84E+05 1.84E+05 1.84E+05 1.84E+05 1.84E+05
20  Ru-103 1.08E+08  1.08E+08 - 1.08E+08 1.08E+08 1.08E+08 1.08E+08  1.08E+08
21  Ru-106 4 22E+08 422E+08 4.22E+08 '422E+08 4.22E+08 4.22E-+08 4.22FE+08
22 Ag-110m 344E+09  344E+09 3ME+09  3.44E+09  3.44E+09  3.44E+09  -3.44E+09
23 Sb-124 0.00E+00 0.00E+00  0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00
24  Sb-125 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00
25 Te-127m 9.17E+04 9.17E+04  9.17E+04  9.17E+04  9.17E+04  9.17E+04 9.17E+04
26 Te-129m 1.98E+07 1.98E+07 1.98E+07 1.98E+07 1.98E+07 1.98E+07 1.98E+07
27 I-131 1.72E+07 1.72E+07 1.72E+07 1.72E+07 1.72E+07 1.72E+07 L72E+07
28 1-133 2. 45E+06 245E+06  245E+06 ° 2.435E+06 245E+06  2.45E+06 2.45E+06
29 Cs-134 6.86E+09  6.86E+09 6.86F+09 6.86E+09 6.86E+09 6.86E+09  6.86E+09
30 Cs-136 1.51E+08  151E+08 1.51E+08 1.51E+08 1.51E+08 1.51E+08  1.51E+08
31 Cs-137 1.03E+10  1.03E+10  1.03E+10 1.03E+10 1.03E+10 1.03E+10  1.03E+10
32 Ba-140 2.05E+07  2.05E+07  2.05E+07  2.05E+07 2.05E+07  2.05E+07 2.05E+07
33 La-140 1.92E+07 1.92E+07 1.92E+07 1.92E+07 1.92E+07 1.92E+07 1.92E+07
34 Ce-141 1.37E+07 1.37E+07 1.37E+07 1.37E+07 1.37E+07 1.37E+07 1.37E+07
35 Ce-144 6.96E+07  696E+07 6.96E+07 6.96E+07 6.96E+07 6.96E+07  6.96E+07

Calculated per ODCM equation 2.3-23
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: . . Procedure Number:
Beaver Valley Power Station 1/2-ODC-2.02
Title: : : ) Unit: Level Of Use: _
1/2 In-Field Reference -
ODCM: GASEOUS EFFLUENTS Revision: | Page Number.
s . . ' 3 99 of 133
' ' ATTACHMENTJ .
Page 6 of 19
P&I ORGAN DOSE FACTORS
P&1 ORGAN DOSE FACTORS
_ Table 2.3-7 ,
R VALUES FOR BEAVER VALLEY SITE
(sq meter-mrem/yr per uCi/sec)
Pathway = Vegetation :
Age Group= Adult
Nuclide Bone Liver T.Body Thyroid Kidney Lﬁng ) GI-LLI
1 H-3 0.00E+00 2.26E+03 2.26E+03 2.26E+03 2.26E+03 2 26E+03 2.26E+03
2 P-32 140E+09 8.74E+07 5.43E+07 0.00E+00 0.00E+00 0.00E+00 1.58E+08
3 Cr-51 0.00E+00 0.00E+00 4 .64E+04 2. 78E+04 1.02E+04 6.16E+04 _ 1.17E+07
4 Mn-54 0.00E+00 3.13E+08 5.97E+07 0.00E+00 9.31E+07 0.00E+00 9.59E+08
5 Fe-59 1.26E+08 296E+08 1.14E+08 0.00E+00 0.00E+00 8.28E+07 0.88E+08
6 Co-57 0.00E+00 1.17E+07 1.95E+07 0.00E+00 0.00E+00 0.00E+00 2.97E+08
7 Co-58 0.00E+00 3.07E+07 6.89E+07 0.00E+00 0.00E+00 0.00E+00 6.23E+08
8 Co-60 0.00E+00 1.67E+08 3.69E+08 0.00E+00 0.00E+00 0.00E+00 3.14E+09
9 Zn-65 3.17E+08 1.01E+09 4. 56E+08 0.00E+00 6.7SE+08 0.00E+00 6.36E+08
10 Se-75 4 91E+08 3.11E+08 6.16E+08 2.68E+08 4.55E+08 3.93E+08 4 14E+08
11 Rb-86 0.00E+00 2.19E+08 1.02E+08 0.00E+00 0.00E+00 0.00E+00 4.33E+07
12 Sr-89 9.97E+09 0.00E+00 2 86E+08 0.00E+00 0.00E+00 0.00E+00 1.60E+09
13 Sr-90 6.05E+11 0.00E+00 1.48E+11 0.00E+00 0.00E+00 0.00E+00 1.75E+10
14 Y-91 5.11E+06 0.00E+00 1.37E+05 0.00E+00 0.00E+00 0.00E+00 2.81E+09
15 Zr-95 1.17E+06 3.77E+05 2.55E+05 0.00E+00 591E+05 0.00E+00 1.19E+09
16 Nb-95 1.42E+05 7.92E+04 4 26E+04 0.00E+00 7.83E+04 0.00E+00  4.81E+08
17 Nb-97 2.16E-06 546E-07 1.99E-07 0.00E+00 6.37E-07 0.00E+00 2.02E-03
18 Mo-99 0.00E+00 6.15E+06 1.17E+06 0.00E+00 1.39E+07 0.00E+00 1.43E+07
19 Tc~99m_ 3.10E+00 8.77E+00 1.12E+02 0.00E+00 1.33E+02 4.30E+00 5.19E+03
20 Ru-103 4.77E+06 0.00E+00 2 .06E+06 0.00E+00 1.82E+07 . 0.00E+00 5.57E+08
21 Ru-106 1.93E+08 0.00E+00 2 44E+07 0.00E+00 3.72E+08 0.00E+00 1.25E+10
22 Ag-110m 1.05E+07 9.75E+06 5.79E+06 0.00E+00 1.92E+07 0.00E+00 3.98E+09
23 Sb-124 1.04E+08 1.96E+06 4 11E+07 2.51E+05 0.00E+00 8.07E+07 2.94E+09
24  Sb-125 1.37E+08 1.53E+06 3.25E+07 1.39E+05 0.00E+00 1.05E+08" 1.50E+09
25 Te-127m 3.49E+08 1.25E+08 4 26 E+ 07 8 92E+07 1.42E+09 0.00E+00 1.17E+09
26 Te~129n 2.51E+08 938E+07 3 98E+07 8.64E+07 1.05SE+09 0.00E+00 1.27E+09
27 1-131 8.08E+07 1.16E+08 6.62E+07 3.79E+10 1.98E+08 0.00E+00 3.05E+07
28 1-133 2.09E+06 3.63E+06 1.11E+ 06 5.33E+08 6.33E+06 0.00E+00 3.26E+06
29 Cs-134 4 67E+09 1.11IE+10 9.08E+09 0.00E+00 3.59E+09 1.19E+09 1.94E+08
30 Cs-136 4 27E+07 1.69E+08 1.21E+08 0.00E+00 9.38E+07 1.29E+07 1.91E+07
31 Cs-137 6.36E+09 8.70E+09 5.70E+09  0.00E+00 2.95E+09 9.81E+08 1.68E+08
32 Ba-140 1.29E+08 1.61E+05 8.42E+ 06 0.00E+00 5.49E+04 9.24E+04 2.65E+08
33 La-140 1.98E+03 997E+02 2.63E+02 0.00E+00  0.00E+00 0.00E+00 7.32E+07
34 Ce-141 1.97E+05 1.33E+05 1.51E+04 0.00E+00 6.19E+04 0.00E+00 5.10E+08
35 Ce-144 3.29E+07 1.38E+07 1.77E+ 06 0.00E+00 8.16E+0 G.00E+00 L11E+10

All nuclides (except H-3) calculated per ODCM equation 2.3-26

H-3 calculated per ODCM equation 2.3-29




- . : . Procedure Number:
Beaver Valley Power Station 1/2-ODC-2.02.
Title: . ’ ) : -} Unit: - Level Of Use:
, o . 1/2 In-Field Reference -
ODCM: GASEOUS EFFLUENTS Revision: - | Page Number:
- - 3 100 of 133
ATTACHMENT ] :
" Page 70of 19
P&T ORGAN DOSE FACTORS
Table 2.3-8
R VALUES FOR BEAVER VALLEY SITE
. (sq meter-mrem/yr per uCilsec)
Pathway = Vegetation
Age Group= Teen
. Nuclide Bone - Liver T. Body Thyroid Kidney Lung GI-LLI
1 H-3 0.00E+00  2.59E+03  2.59E+03  259E+03  2.59E+03. 2.59E+03  2.59E+03
2 P32 1.61E+09  998E+07 624E+07 0.00E+00  0.00E+00. 0.00E+00 1.35E+08
3 Cr-51 0.00E+00  000E+00 6.17E+04 3.43E+04  1.35E+04  8.81E+04 1.04E+07
4 Mn-54 0.00E+00  454E+08 9.01E+07 0.00E+00 136E+08 0.00E+00  9.32E+08
5 Fe-59 179E+08 4.19E+08 1.62E+08 O0.G0E+00 0.00E+00 1.32E+08  9.90E+08
6 Co-57 0.00E+00 179E+07  3.00E+07 0.00E+00  0.00E+00  0.00E+00  3.33E+08
7 Co-58 0.00E+00  436E+07  1.00E+08 0.00E+00  0.00E+00  0.00E+00  6.01E+08
8 Co-60 0.00E+00 249E+08 5.60E+08 0.00E+00  0.00E+00  0.00E+00  3.24E+09
9 Zn65 4 24E+08 147E+09  6.87E+08 0.00E+00  942E+08 0.00E+00  6.23E+08
10 Se-75 5.94E+08 377E+08 747E+08 3.24E+08 S5.51E+08 4.77E+08  5.02E+08
11  Rb-86 0.00E+00  274E+08 1.29E+08 0.00E+00  0.00E+00 0.00E+00  4.05E+07
12 Sr-89 1.51E+10  0.00E+00 4.34E+08  0.00E+00  0.00E+00 0.00E+00  1.80E+09
13 Sr-90 751E+11  000E+00  1.85E+1l  0.00E+00  0.00E+00  0.00E+00  2.11E+10
14 Y-91 7.84E+06  000E+00 2.10E+05 0.00E+00 0.00E+00  0.00E+00  3.21E+09
15 Zr-95 1.72E+06  543E+05 3.74E+05 0.00E+00 7.98E+05 0.00E+00  1.25E+09
16 Nb-95 1.92E+05 1.07E+05  5.87E+04  0.00E+00  1.03E+05 0.00E+00  4.56E+08
17 Nb97 2.00E-06 497E-07 1.81E-07  0.00E+00 5.81E-07 0.00E+00 1.19E-02
18 Mo-99 0.00E+00 ~ S565E+06 1.08E+06 0.00E+00  1.29E+07  0.00E+00 1.01E+07
19 Tc-9m 2.74E+00  7.64E+00 9.90E+01  0.00E+00 1.14E+02  4.24E+00  5.02E+03
20 Ru-103 6.82E+06  0.00E+00 2.92E+06 0.00E+00 241E+07  0.00E+00  5.70E+08
21  Ru-106 2.38E+08  0.00E+00 3.90E+07 0.00E+00 5.97E+08  0.00E+00 1.48E+10
22 Ag1l0m 1.52E+07 143E+07 8.72E+06  0.00E+00 2.74E+07 0.00E+00  4.03E+09
23 Sb-124 1.54E+08  284E+06  6.02E+07 3.50E+05  0.00E+00 1.35E+08  3.11E+09
24  Sb-125 2.14E+08  234E+06 5.01E+07 2.05E+05 0.00E+00 1.88E+08 1.67E+09
25 Te-127m 5.52E+08 196E+08 6.56E+07 131E+08 2.24E+09  0.00E+00 1.37E+09
26 Te-129m 3.62E+08 134E+08 5.73E+07 1.17E+08 1.51E+09 0.00E+00  1.36E+09
27 1-131 7.69E+07 1.08E+08  5.78E+07  3.14E+10  1.85E+08 0.00E+00  2.13E+07
28 1-133 1.94E+06  329E+06 1.00E+06 4.59E+08  5.77E+06  0.00E+00  2.49E+06
29 Cs-134 7.10E+09 1.67E+10  7.75E+09  0.00E+00 531E+09 2.03E+09  2.08E+08
30 Cs-136 4.38E+07 1.72E+08  1.16E+08 0.00E+00 9.37E+07  1.48E+07 1.39E+07
31 Cs-137 1.01E+10 135E+10 4.69E+09 0.00E+00 4.59E+09  1.78E+09 1.92E+08
32 Ba-140 1.38E+08 1.69E+05 8.90E+06 0.00E+00 5.74E+04 1.14E+05  2.13E+08
33 La-140 1.81E+03  888E+02 2.36E+02 0.00E+00 -0.00E+00 0.00E+00  5.10E+07
34  Ce-141 2.83E+05 1.89E+05 2.17E+04  0.00E+00 8.90E+04 0.00E+00  5.41E+08
35 Ce-144 527E+07  2.18E4+07 2.83E+06 0.00E+00  1.30E+07 = 0.00E+00 1.33E+10

All nuclides (except H-3) calaulated per ODCM equation 2.3-26

H-3 calculated per ODCM equation 2.3-29

|- 25-]]



Procedure Number:

. Beaver Valley Power Station

1/2-ODC-2.02
Title: Unit: Level Of Use: )
‘ _ 1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number.
. . - 3 101 of 133
ATTACHMENTJ
, - Page80of 19
P&I ORGAN DOSE FACTORS
S Table 2.3-9
R VALUES FOR BEAVER VALLEY SITE
: (sq meter-mrem/yr per uCi/sec)
Pathway = Vegetation
“Age Group= Child
Nuclide Bone Liver ~ T.Body  Thyoid  Kidney Lung  GI-LLI
1 H-3 0.00E+00 4.01E+03 4.01E+03 4.01E+03 4.01E+03 4.01E+03 - 4.01E+03
2 P-32 3.37E+09 1.58E+08 1.30E+08  0.00E+00  0.00E+00  0.00E+00 9.32E+07 -
3 Cr-51 0.00E+00 0.00E+00 1.17E+05 6.50E+04 1.78E+04 1.19E+05 6.21E+06
4 Mn-54 0.00E+00 - 6.65E+08 1.77E+08 0.00E+00 1.86E+08 0.00E+00 5.58E+08
5 Fe-59 3.98E-+08 643E+08 320E+08 0.00E+00  0.00E+00 . 1.87E+08 6.70E+08
-6 Co-37 0.00E+00 299E+07  6.04E+07 0.00E+00 O0.00E+00  0.00E+00 2.45E+08
7 Co-58 0.00E+00 6.44E+07 1.97E+08 0.00E+00 0.00E+00 - 0.00E+00 3.76E+08
8 Co-60 0.00E+00 3.78E+08 1.12E+09 0.00E+00 0.00E+00 0.00E+00 2.10E+09
9 Zn65 8.13E+08 2.17E+09 1.35E+09  0.00E+00 1.36E+09  0.00E+00 3.80E+08
10 Se-75 4.91E+08 3.11E+08 6.16E+08 2.68E+08 4.55E+08  3.93E+08 4. 14E+08
11  Rb-86 0.00E+OO 452E+08 2.78E+08 0.00E+00  0.00E+00 0.00E+00 2.91E+07
12 Sr-89 3.60E+10 0.00E+00 1.03E+09  0.00E+00 0.00E+00 0.00E+00 1.39E+09
13 Sr-90 124E+12 0.00E+00 3.15E+11 0.00E+00 0.00E+00 0.00E+00 1.67E+10
4 Y-91 1.86E+07 0.00E+00 499E+05 0.00E+00 0.00E+00  0.00E+00 2.48E+09
15 Zr-95 3.86E+06 8.48E+05 7.55E+05 0.00E+00 1.21E+06 0.00E+00 8.85E+08
16 Nb-95 - 4.11E+05 1.60E+05 1.14E+05  0.00E+00 1.50E+05  0.00E+00 2.96E+08
17 Nb-97 3.65E-06 6.59E-07 3.08E-07 0.00E+00 731E-07  0.00E+00 2.03E-01 .
18 Mo-99 0.00E+00 7.71E+06 1.91E+06  0.00E+00 1.65E+07 0.00E+00 6.38E+06
19 Tc-9m 4.71E+00 9.24E+00 1.53E+02 0.00E+00 1.34E+02 4.69E+00  5.26E+03
20 Ru-103 1.53E+07 0.00E+00 5.90E+06 0.00E+00 3.86E+07  0.00E+00 3.97E+08
21 Ru-106 7.45E+08 0.00E+00 930E+07 0.00E+00 1.01E+09  0.00E+00 1.16E+10
22 Ag-110m 3.21E+07 217E+07 1.73E+07 0.00E+00 4.04E+07 0.00E+00 2.58E+09
23  Sb-124 3.52E+08 457E+06 1.23E+08 7.77E+05  0.00E+00 1.95E+08 2.20E+09
24 Sb-125 4 99E+08 3.85E+06 1.05E+08 4.63E+05 0.00E+00  2.78E+08 1.19E+09
25 Te-127m 1.32E+09 3.56E+08 1.57E+08 3.16E+08 3.77E+09 0.00E+00 1.07E+09
26 Te-129m 8 41E+08 235E+08 131E+08 2.71E+08 2.47E+09  0.00E+00 1.'03E+09
27 1-131 1.43E+08 1.44E+08  8.17E+07  4.76E+10 2.36E+08 0.00E+00 1.28E+07
28 1-133 3.53E+06 4.37E+06 1.65E+06 8.12E+08 7.28E+06 0.00E+00 1.76E+06
29 Cs-134 1.60E+10 263E+10 5.55E+09 O0.00E+00 8§.15E+09  2.93E+09 1.42E+08
30 Cs-136 8 24E+07 2.27E+08 147E+08  0.00E+00  1.21E+08 1.80E+07 7.96E+06
31 Cs-137 2.39E+10 229E+10 3.38E+09  0.00E+00 7.46E+09 2.68E+09 1.43E+08
32 Ba-140 2.77E+08 242E+07 1.62E+07 0.00E+00  7.89E+04 1.45E+05 1.40E+08
33 La-140 3.25E+03 1L13E+03 3.83E+02 0.00E+00 0.00E+00 0.00E+00 3.16E+07
34  Ce-141 6.56E+05 327E+05  4.86E+05  0.00E+00 143E+05  0.00E+00 4.08E+08
35 Ce-144 1.27E+08 398E+07 6.78E+06  0.00E+00 2.2} E+07  0.00E+00 1LO4E+10

All nuclides (except H-3) calculated per ODCM equation 2.3-26

H-3 calculated per ODCM equation-2.3-29




. . . . Procedure Number: -
Beaver Valley Power Station 1/2-0DC-2.02.
Title: : ' Unit: - | Level Of Use:
R E 1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number
; 3 102 of 133
- ATTACHMENT J
Page 9 of 19
P&I ORGAN DOSE FACTORS
. Table 2.3-10
R VALUES FOR BEAVER VALLEY SITE -
(sq meter-mrem/yr pér uCi/sec)
Pathway =M eat
Age Group= Adult
Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI
1 H-3 0.00E+00 325E+02  3.25E+02  325E+02 3.25E+02  3.25E+02 3.25E+02
2 P-32 3.95E+09 246E+08 1.53E+08 0.00E+00 0.00E+00  0.00E+00  4.44F+08
3 Cr-51 0.00E+OO‘ 0.00E+00 5.86E+03 3.50E+03 1.29E+03 7.78E+03 1.47E+06
4 Mn-54 - 0.00E+00 6.49E+06 1.24E+06  0.00E+00 1.93E+06  0.00E+00 1.99E+07
5 Fe-59 2.14E+08  5.04E+08 193E+08 O0.00E+00 0.00E+00 141E+08 1.68E+(09
6 Co-57 0.00E+00 401E+06° 6.66E+06  0.00E+00 : 0.00E+00  0.00E+00 1.02E+08
7 Co-58 0.00E+00 1.42E+07 3.18E+07 0.00E+00 0.00E+00  0.00E+00 2.87E+08
8 Co-60 0.00E+00 5.12E+07 1.13E+08 0.00E+00 ~ 0.00E+00  0.00E+00 9.61E+08
9 Zn-65 2.54E+08 809E+08  3.66E+08 -0.00E+00 S.41E+08  0.00E+00 5.10E+08
10 Se-75 1.15E+08  727E+07  144E+08 6.25E+07 1.06E+08 9.18E+07  9.67E+07
11  Rb-86 0.00E+00 411E+08 1.92E+08  0.00E+00 0.00Eﬂ_-OO 0.00E+00 8.11E+07
12 Sr-89 2.41E+08 0.00E+00 6.92E+06 0.00E+00  0.00E+00  0.00E+00 3.87E+07
13 Sr-90 841E+09  0.00E+00 2.06E+09  0.00E+00 0.00E+00  0.00E+00  2.43FE+08
14 Y-91 8.94E+05° 0.00E+00 2.39E+04 0.00E+00  0.00E+00 0.00E+00  4.92F+08
15 Zr9 1 47E+06 471E+05 3.19E+05 0.00E+00 7.39E+05 0.00E+00 1.49E+09
16 NbIS 1.89E+06  1.05E+06 5.64E+05 0.00E+00 1.04E+06 0.00E+00  6.37E+09
17 Nb_97 FkRk *kk kkk *okokok ok 000E+00 ek ok okok kokokokk 000E+00 * dkokokok skokokokk
18 Mo-99 0.00E+00 851E+04 1.62E+04  0.00E+00 1.93E+05  0.00E+00 1.97E+05
19 Tc-99m 3.83E-21 1.08E-20 1.38E-19  0.00E+00 1.64E-19 530E-21 6.40E-18 -
20 Ru-103 8.57E+07  0.00E+00 3.69E+07 0.00E+00 3.27E+08 0.00E+00 1.00F+10
21  Ru-106 1.97E+09 0.00E+00 2.49E+08  0.00E+00  3.80E+09  0.00E+00 1.27E+11
22 Ag-110m 4 T7TE+06 441E+06 2.62E+06. 0.00E+00 8.67E+06  0.00E+00 1.80E+09
3 Sb-124 0.00E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00 0.00E+00  0.00E+00
24  Sb-125 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00
25 Te-127m 8.38E+08 3.00E+08 1.02E+08  2.14E+08 3.40E+09 0.00E+00 2.81E+09
26 Te-129m 9.33E+08 - 348E+08 1.48E+08 321E+08 3.89E+09 0.00E+00  4.70E+09
27 I-131 9.13E+06 1.31E+07 748E+06  4.28E+09  2.24E+07  0.00E+00 3.45E+06
28 I-133 3.12E-01 5.42E-01 1.65E-01 796E+01 9.46E-01 0.00E+00 4.87E-01
29  Cs-134 453E+08 1.08E+09 B8.81E+08 0.00E+00 3.49E+08 1.16E+08  1.89E+07
30 Cs-136 1.02E+07  4.04E+07 291E+07 0.00E+00 2.25E+07 3.08E+06  4.59E+06
31 Cs-137 590E+08 8.06E+08 5.28E+08 0.00E+00  2.74E+08  9.10E+07 1.56E+07
32 Ba-140 244E+07  3.06E+04 1.60E+06 0.00E+00 1.04E+04 1.75E+04  S5.02E+07
33 La-M40 3.16E-02 1.59E-02 421E-03  0.00E+00 0.00E+00 0.00E+00 1.17E+03
34  Ce-141 1.16E+04 7.83E+03 8§.88E+02 0.00E+00  3.64F+03 0.00E+00 2.99E+07
35 Ce-14 1.03E+06 4.32E+05 5.55E+04  0.00E+00 2.56E+05  0.00E+00 3.50E+08

All nuclides (except H-3) calaulated per ODCM equation 2.3-25

H-3 calculated per ODCM equation 2.3-30
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: : . Procedure Number: ) _
Beaver Valley Power Station 1/2-0DC-2.07
Title: Unit: Level Of Use: o
. 12 In-Field Reference .
ODCM: GASEOUS EFFLUENTS Revision: {Poge e oy
o 5 3 103 of 133
ATTACHMENT J '
. Page100f19
P&I ORGAN DOSE FACTORS-
' Table 2.3-11
R VALUES FOR BEAVER VALLEY SITE
. (sq meter-miem/yr per uCi/éec)
Pathway = M eat
"~ Age Group= Teen
Nuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI
1 H-3 0.00E+00 1.94E+02 1.94E+02 1.94E+02  1.94E+02 1.94E+02 1.94E+02
2 P32 3.34E+09 » 207E+08 1.29E+08 * 0.00E+00  0.00E+00  0.00E+00 2.80E+08
3 Cr-51 0.00E+00 0.00E+00  4.69E+03  2.60E+03 1.03E+03 6.69E+03 7.88E+05
4 Mn-54 0.00E+00 495E+06 9.81E+05 ‘ 0.00E+00 1.48E+06  0.00E+00 1.O1E+07
5 Fe-59 1.71E+08  4.00E+08 1.54E+08 (.00E+00 0.00E+00 1.26E+08  9.45E+08§
6 Co-57 0.00E+00 322E+06 540E+06 0.00E+00  0.00E+00  0.00E+00 6.01E+07
7 Co-58 0.00E+00 . 1.09E+07 2.52E+07 0.00E+00  0.00E+00  0.00E+00 1.51E+08
"8 Co-60 0.00E+00  397E+07 8.95E+07 0.00E+00 0.00E+00 0.00E+00  5.17E+08
9 Zn-65 1.79E+08 621E+08 290E+08 0.00E+00 3.97E+08  0.00E+00 2.63E+08
10 Se-75 7.69E+07 489E+07  9.66E+07 4.20E+07 7.14E+07 6.17E+07 6.50E+07
11  Rb-86 0.00E+00 343E+08 1.61E+08 0.00E+00 0.00E+00  0.00E+00 5.08E+07 -
12 Sr-89 2.03E+08 0.00E+00 5.83E+06  0.00E+00  0.00E+00  0.00E+00 2.2E+07
13- Sr-90 5. 44E+09 0.00E+00 1.34E+09  0.00E+00  0.00E+00  0.00E+00 1.53E+08
14 Y-91 7.53E+05 0.00E+00  2.02E+04  0.00E+00  0.00E+00  0.00E+00 3.09E+08
15 Zr95 1.18B+06  371E+05 2.55E+05 0.00E+00 5.45E+05 0.00E+00  8.56E+08
16 Nb95 147E+06  817E+05  4.50E+05  0.00E+00  7.92E+05  0.00E+00  3.49F+09
17 Nb_97 . kokokk kkk skokok skokokokk 000E+00 % ok 3k koK ok sokeok ok 000E+00 % kokokkk *****‘
18 Mo-99 0.00E+00 7.03E+04 1.34E+04  0.00E+00 1.61E+05  0.00E+00 1.26E+03
19 Tc-99m 3.04E-21 848E-21 1.10E-19  0.00E+00 1.26E-19  4.71E-21 5.57E-18
20  Ru-103 6.98E+07 0.00E+00  298E+07 0.00E+00 246E+08  0.00E+00 5.83E+09
21  Ru-106 1.28E+09  000E+00  2.09E+08  0.00E+00  3.19E+09  0.00E+00  7.94E+10
22 Ag-110m 361E+06  342E+06 2.08E+06 0.00E+00 6.52E+06  0.00E+00  9.60E+08
23 Sh-124 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00 ~ 0.00E-+00 0.00E+00
24  Sb-125 0.00E+00 0.00E+00 ~ 0.00E+00 0.00E+00  0.00E+00  0.00E+00 0.00E+00

25 Te-127m 7.07E+08 251E+08 841E+07 1.68E+08

26 Te-129m 7.82E+08 290E+08 1.24E+08 2.52E+08

27 I-131 7.59E+06  L06E+07  5.71E+06  3.10E+09
28 1-133 2.61E-01 4.42E-01 1.35E-01  6.17E+01
29 Cs-134 3.60E+08  848E+08 3.93E+08 0.00E+00
30 Cs-136 7.98E+06  3.14E+07  2.11E+07  0.00E+00
31 Cs-137 490E+08  651E+08 227E+08  0.00E+00
32 Ba-140 2.02E+07 247E+04  130E+06  0.00E+00
33 La-140 2.60E-02 1.28E-02 3.40E-03  0.00E+00
34 Ce-141 9.72E+03  649E+03  746E+02  0.00E+00
35 Ce-14 8.72E+05  361E+05 4.68E+04  0.00E+00

All nuclides (except H-3) calculated per ODCM equation 2.3-25
H-3 calculated per ODCM equation 2.3-30

2.87E+09  0.00E+00  1.76E+09

3.27E+09  0.00E+00  2.93E+09
1.83E+07  0.00E+00 2. 10E+06
7.75E-01  0.00E+00 3.34E-01
2.69E+08  1.03E+08 _ 1.05E+07
L71E+07  2.69E+06  2.53E+06

2.2E+08 8.61E+07  9.27E+06
8.38E+03  1.66E+04  3.11E+07
0.00E+00  0.00E+00  7.33E+02
3.06E+03  0.00E+00  1.86E+07
2.15E+05  0.00E+00  2.19E+08

I-25-11



Procedure Number:

1/2-0DC-2.02

“Beaver Valley Power Station

Title: Unit: Level Of Use:
' , C 172 In-Field Reference
‘ODCM: GASEOUS EFFLUENTS Revision: Page Number. B
- . . : 4 . 3 104 of 133
ATTACHMENT J
Page 11 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-12
R VALUES FOR BEAVER VALLEY SITE
(sq meter-mrem/yr per uCi/sec)
Pathway = Meat '
" Age Group= Child
Nuclide Bone Liver T.Body Thyroid Kidney Lung ‘GI-LLI
1 H-3 0.00E+00  234E+02 2.34E+02 234E+02 234E+02 234E+02  2.34E+02
2 P32 6.29E+09 - 294E+08 2.43E+08  0.00E+00 0.00E+00 0.00E+00  1.74E+08
-3 Cr51 0.00E+00  0.00E+00 7.31E+03 4.06E+03 1.11E+03  741E+03  3.88E+05
4 Mn-54 0.00E+00  566E+06 1.51E+06 0.00E+00 1.59E+06 0.00E+00  4.75E+06
5 Fe-59 3.04E+08 491E+08 245E+08 0.00E+00 0.00E+00 1.42E+08  5.12E+08
6 Co-57 0.00E+00  421E+06 8.52E+06 0.00E+00  0.00E+00  0.00E+00  3.45E+07
7 Co-58 " 0.00E+00  128E+07 3.91E+07 0.00E+00 0.00E+00  0.00E+00  7.45E+07
8 Co-60 000E+00  4.72E+07 1.39E+08 0.00E+00 0.00E+00 0.00E+00  2.61E+08
9 Zn65 2.68E+08  7.15E+08 4.44E+08 0.00E+00 4.50E+08 0.00E+00  1.25E+08
10 Se-75 4.65E+07  295E+07  5.84E+07 2.54E+07  4.32E+07  3.73E+07  3.93E+07
11 Rb-86 0.00E+00  487E+08 2.99E+08  0.00E+00 0.00E+00  0.00E+00  3.13E+07
12 Sr-89 3.85E+08  0.00E+00 1.10E+07 0.00E+00 0.00E+00  0.00E+00  1.49E+07
13 Sr-90 7.03E+09  0.00E+00 1.78E+09 0.00E+00 O0.00E+00  0.00E+00  9.47E+07
14 Y-9 142E+06  0.00E+00 3.81E+04 0.00E+00 0.00E+00  0.00E-+00  1.90E+08
15 Zr-95 2.09E+06  459E+05 4.09E+05 0.00E+00 6.57E+05  0.00E+00  4.79E+08
16 Nb-95 2.54E+06  990E+05  7.07E+05 0.00E+00 9.30E+05 0.00E+00  1.83E+09
17 Nb_97 sk ko *akk koK kkkkk 000E+00 % sk3kok ok skokoksk ok 000E+00 ok kokok ok ok ko
18 Mo-99 0.00E+00 9.79E+04 2.42E+04 0.00E+00 2.09E+05 0.00E+00  8.09E+04
19 Tc-99m 5.33E-21 105E-20  1.73E-19  0.00E+00 1.52E-19  5.31E-21 5.95E-18
20 Ru-103 126E+08  0.00E+00  4.85E+07 0.00E+00  3.18E+08 0.00E+00  3.26E+09
21  Ru-106 3.12E+09  0.00E+00  3.89E+08 0.00E+00 4.21E+09 0.00E+00  4.85E+10
22 Ag-110m 5.99E+06  4.04E+06 3.23E+06 0.00E+00  7.53E+06  0.00E+00  4.81E+08
23 Sb-124 0.00E+00  0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00  0.00E+00
24 Sb-125 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00  0.00E+00
25 Te-127m 1.33E+09  3.59E+08  1.58E+08 3.19E+08 3.80E+09  0.00E+00  1.08E+09
26 Te-i29m 147E+09  4.11E+08 2.29E+08 4.75E+08 - 4.33E+09 0.00E+00  1.80E+(09
27 1131 1.41E+07  142E+07 8.04E+06 4.68E+09 232E+07 0.00E+00  1.26E+06
28 1-133 4.84E-01 5.99E-01 227E-01 1.11E+02 -998E-01  0.00E+00 2.41E-01
29  Cs-134 6.35E+08  1.04E+09 2.20E+08 0.00E+00 3.23E+08 [1.16E+08  5.62E+06
30 Cs-136 1.38E+07  3.78E+07 245E+07 0.00E+00 2.01E+07 3.00E+06  1.33E+06
31 Cs-137 9.02E+08  863E+08 127E+08 0.00E+00 2.81E+08 1.0IE+08  5.40E+06
32 Ba-140 3.72E+07  326E+06 2.17E+06 0.00E+00 1.06E+04 1.94E+04  1.89E+07
33 La-140 4.76E-02 1.66E-02 5.61E-03 0.00E+00 0.00E+00 0.00E+00  4.63E+02
34 Ce-141 1.83E+04  9.13E+03  1.36E+{: 0.00E+00  4.00E+03  O0.00E+00  1.14E+07
35 Ce-144 1.64E+06  5.15E+05 8.77E+04 0.00E+00 2.85E+05 0.00E+00  1.34E+08

All nuclides (except H-3) calculated per ODCM equation 2.3-25

H-3 calculated per ODCM equation 2.3-30
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. o Procedure Number:
Beaver Valley Power Station 1/2-ODC-2.02
Title: Unit: Level Of Use:
: 1/2 " In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: 1 Page Number:
| » 3 105 of 133
ATTACHMENT J '
_ ‘Page 12 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-13
R VALUES FOR-BEAVER VALLEY SITE
(sq meter-mrem/yr per uCi/sec)
Pathway = Cow Milk
Age Group= Adult

Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI
1 H-3 0.00E+00 7.63E+0“2 7.63E+02 7.63E+02 7.63E+02 7.63E+02 7.63E+02
2 P-32 1.45E+10  9.01E+08 560E+08  0.00E+00 = 0.00F+00 0.00E+00 ~ 1.63E+09
3 Cr-51 0.00E+00 0.00E+00 2.38E+04 1.42E+_04 5.24E+03 3.15E+04 5.98E+06
4 Mn-54 0.00E+00 5.95E+06 1.13E+06 0.00E+00 1.77E+06 0.00E+00 1.82E+07
5 Fe-59 240E+07  5.63E+07  2.16E+07  0.00E+00 0.00E+00 1.57E+07  1.88E+08
6 Co-57 0.00E+00 9.10E+05 1.51E+06 = 0.00E+00 0.00E+00  0.00E-+00 2.31E+07
7 Co-58 0.00E+00  3.67E+06 8.22E+06  0.00E+00 0.00E+00 0.00E+00  7.43E+07
8 Co-60 0.00E+00 1L.12E+07  2.46E+07  0.00E+00  0.00E+00 0.00E+00 2.10E+08
9 Zn-65 - 9.80E+08 3.12E+09 1.41E+09 0.00E+00 2.09E+09 0.00E+00 1.96E+09
10 Se-75 1.85E+09 1.17TE+09  2.32E+09 1.01E+G9S 1.71E+09 1 48E+09 1.56 E+09
11  Rb-86 0.00E+00 2.19E+09 1.02E+09 0.00E+00 0.00E+00 0.00E+00 4.32E+08
12 Sr-89 1.16E+09 0.00E+00 3.33E+07 0.00E+00 0.00E+00  0.00E+00 1.86E+08
13 Sr-90 3.16E+10  0.00E+00  7.76E+09  0.00E+00  0.00E+00 0.00E+00  9.14E+08
14 Y-9 6.78E+03 0.00E+00 1.81E+02 0.00E+00  0:00E+00  0.00E+00 3.73E+06
15 Zr-95 7.40E+02 237E+02 1.61E+02 0.00E+4+00 3. 72E+02 0.00E+00 7.52E+05
16. Nb-95 6.77E+04 3.77E+04  2.03E+ 04 0.00E+00 3.72E+04 0.00E+00 -2.29E+08
17 Nb97 2.81E-12 T11E-13 2.60E-13 0.00E+00 8.30E-13 0.00E-+00 2.62E-09
18 Mo-99 0.00E+00 2.11E+07 4.01E+06 0.00E+00 4.77E+07 0.00E+00 . 4.88E+07
19 Tc-99m 2.83E+00  7.99E+00 1.02E+02-  0.00E+00 1.21E+02  391E+00 - 4.73E+03
20 -+ Ru-103 8.29E+02 0.00E+00 3.57E+02 0.00E+00 3.16E+03 0.00E+00 9.68 E+04
21 Ru-106 1.43E+04 0.00E+00 1.81E+03 0.00E+00 2.77E+04 0.00E+00  9.27E+05
22 Ag-110m 4 16E+07 3.84E+07  2.28E+07 0.00E+00 7.56E+07  0.00E+00 1.57E+10
23  Sb-124 0.00E+00  0.00E+00 0.00E+00  0.00E+00  0.00E+00 0.00E+00  0.00E+00
24 Sb-125 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00  0.00E+00
25 Te-127m 3 44E+07 123E+07 4.19E+06 8.79E+06 1.40E+08 0.00E+00  1.15E+08
26  Te-129m 4.95E+07 1.85E+07  7.84E+06  1.70E+07  2.07E+08 0.00E+00  2.49E+08
27 1-131 2.52E+08  3.60E+08 2.06E+08 1.18E+11  6.17E+08 - 0.00E+00  9.50E+07
28 1-133 329E+06  5.72E+06 1.75E+06 841E+08 9.9E+06 0.00E+00  5.14E+06
29  Cs-134 3.89E+09  927E+09  7.58E+09  0.00E+00 3.00E+09 996E+08  1.62F+08
30 Cs-136 2.23E+08 8.82E+08 6.35E+08 0.00E+00 4.91E+08 6.73E+07 1L.O0E+08
31 Cs-137 499E+09  6.82E+09 4.47E+09 0.00E+00 2.32E+09  7.70E+08  1.32FE+08
32 Ba-140 2.28E+07 2.87E+04 1.49E+06 0.00E+00 9.74E+03 1.64E+04 4.70E+07
33 La-140 3.84E+00 1.93E+00 5.11E-01 0.00E+00 0.00E+00  0.00E+00 1.42E+05
34 Ce-141 3.99E+03 2.70E+03 3.06E+02 0.00E+00 1.25E+03 0 .0‘0E+00 1.03E+07
35 Ce-14 2.54E+05 1.06E+05  136E+04  0.00E+00 6.29E+04  0.00E+00  8.58E+07

All nuclides (except H-3) calaulated per ODCM equation 2.3-24

H-3 calculated per ODCM equation 2. 3-28




Procedure Number:

Beaver Valley Power Station

1/2-ODC-2.02
Title:’ Unit: Level Of Use:
: : _ 1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: [ Page Number -
. : » : — 3 106 of 133
ATTACHMENTJ
Page 130f 19
P&I ORGAN DOSE FACTORS
: Table 2.3-14
R VALUES FOR BEAVER VALLEY SITE -
. . (sq meter-mrem/yr per uCi/sec)
Pathway = Cow Milk
_ Age Group=Teen

. Nuclide Bone Liver T.Body Thyroid Kidney ‘ Lung GI-LLI

1 H3 - 0.00E+00  994E+02  9.94E+02 994E+02 9.94E+02 9.94E+02  9.94E+02

2 P-32 2.67E+10  1.66E+09 1.04E+09 0.00E+00 0.00E+00 0.00E+00  2.25E+09

3 Cr51 0.00E+00  0.00E+00  4.15E+04 231E+04  9.10E+03  5.93E+04  6.97E+06

4 Mn-54 0.00E+00  991E+06 1.96E+06 0.00E+00 295E+06 0.00E+00  2.03E+07

5 Fe-59 - 4.18E+07  9.76E+07  3.77E+07 0.00E+00 0.00E+00 3.08E+07  2.31E+08

6 Co-57 0.00E+00  1.60E+06  2.68E+06  0.00E+00  0.00E+00  0.00E+00 2. 98E+07

7 Co-38 0.00E+00  6.17E+06  1.42E+07 0.00E+00 0.00E+00 0.00E+00  8.51E+07

8 Co-60 0.00E+00 1.89E+07 4.26E+07 0.00E+00 0.00E+00 0.00E+00  2.46E+08

9 Zn-65 1.51E+09  523E+09  2.44E+09  0.00E+00  3.34E+09  0.00E+00  2.21E+09

10 Se-75 238E+09  151E+09  2.99E+09 1.30E+09- 221E+09 1.91E+09  2.01E+09

11 Rb-86 0.00E+00  3.99E+09  1.87E+09  0.00E+00  0.00E+00  0.00E+00  5.91E+08

12 Sr-89 2.14E+09  0.00E+00  6.12E+07 0.00E+00 0.00E+00 0.00E+00  2.55E+08

13 Sr-90 447E+10  0.00E+00  1.10E+10  0.00E+00  0.00E+00  0.00E+00  1.25F+09

14 Y-91 1.25E+04  0.00E+00 3.35E+(02 0.00E+00 0.00E+00 0.00E+00  S.11E+06

15 Zr-95 1.29E+03  4.08E+02 2.81E+02 0.00E+00 6.00E+02 0.00E+00  9.42E+05
16 Nb-95 1.I6E+05  641E+04 3.53E+04 0.00E+00 621E+04  0.00E+00  2.74E+08

17 Nb97 5.13E-12 127E-12  4.65E-13  0.00E+00 1.49E-12  0.00E+00 3.04E-08
18 Mo-99 0.00E+00  3.80E+07  7.25E+06  0.00E+00  8.70E+07  0.00E+00  6.81E+07 -

19  Tc-99m 4.90E+00  137E+01 1.77E+02 0.00E+00 2.04E+02  7.59E+00  8.98E+03

20 Ru-103 147E+03  0.00E+00 6.30E+02 0.00E+00 S520E+03  O0.00E+00  1.23E+05

21 Ru-106 2.03E+04  0.00E+00  3.32E+03 0.00E+00  5.08E+04 0.00E+00  1.26E+06

22 Ag1l0m 6.87E+07  650E+07  3.95E+07 0.00E+00 1.24E+08 0.00E+00  1.83E+10

23 Sb-124 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00 - 0.00E+00

24 Sb-125 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00

25 Te-127m 6.34E+07  225E+07 7.54E+06 1.51E+07 2.57EF08 0.00E+00  1.58F+08

26 Te-129m 9.06E+07  336E+07 143E+07 2.92E+07 3.79E+08 0.00E+00  3.40E+08

27 I-131 457E+08  639E+08 343E+08 1.87E+11  1.10E+09 0.00E+00  1.26E+08

28 1-133 6.01E+06  1.02E+07 3.11E+06 142E+09 1.79E+07 0.00E+00 7.71E+06

29  Cs-134 6.76E+09 ~ 1.59E+10  738E+09 0.00E+00 5.06E+09 1.93E+09 1.98E+08

30 Cs-136 3.80E+08  150E+09 1.01E+09 0.00E+00  8.ISE+08  1.28E+08  1.20E+08

31 Cs-137 9.05E+09  120E+10 4.19E+09  0.00E+00 4.10E+09  1.59E+09  1.71E+08

32 Ba-140 4.12E+07  5.05E+04 265E+06 0.00E+00 1.71E+04 339E+04  6.35E+07

33 La-140 6.89E+00  339E+00  9.01E-01  0.00E+00  0.00E+00  0.00E+00  1.94E+05

34 Ce-141 7.32E+03  4.89E+03 5.62E+02 0.00E+00 2.30E+03 O0.G0E+00  1.40E+07

35 Ce-144 4.67E+05  193E+05 251E+04 0.00E+00 1.15E+05 0.00E+00  1.17E+08

All nuclides (except H-3) calculated per ODCM equation 2.3-24
H-3 calculated per ODCM equation 2.3-28 :
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L . . Procedure Number:
Beaver Valley Power Station 1/2-ODC-2.02.
Title: i Unit: Level Of Use:
: . 12 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:.
g 3 107 0f 133
ATTACHMENT J ' :
Page 14 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-15
R VALUES FOR BEAVER VALLEY SITE
(sq meter-mrem/yr per uCi/sec)
Pathway = Cow Milk
Age Group= Child
Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI
1 H-3 0.00E+00  1.57E+03  1.57E+03  1.57E+03  1.57E+03  1.57E+03 1.57E+03
2. P-32 6.59E+10  3.09E+09  2.54E+(9  0.00E+00  0.00E+00  0.00E+00  L82E+09
3 Cr-51 0.00E+00  000E+00 8.46E+04 4.70E+04  128E+04  B8.58E+04  4.49E+06
4 Mn-54 0.00E+00  148E+07  3.95E+06 000E+00  4.16E+06  0.00E+00  1.24E+07
5 Fe-59 9.70E+07  157E+08  7.82E+07 0.00E+00  0.00E+00  4.55E+07  1.63E+08
6 Co-57 0.00E+00 273E+06 5.52E+06 0.00E+00 = 0.00E+00  0.00E+00  2.24E+07
7 Co-58 0.00E+00  943E+06 2.89E+07 0.00E+00 0.00E+00 0.00E+00  5.50E+07
8 Co-60 0.00E+00  294E+07 8.67E+07 0.00E+00 0.00E+00 0.00E+00  1.63E+08
9 Zn65 " 295E+09  7.87E+09  4.89E+09  0.00E+00 4.96E+09 0.00E+00  1.38E+09
10 Se-75 1.97E+09  125E+09 247E+09  1.07E+09  1.82E+09  1.58E+09  1.66E+09
11 Rb-86 0.00E+00  740E+09 4.55E+09 0.00E+00  0.00E+00 0.00E4'-OO 4.76FE+08
12 Sr-89 529E+09  0.00E+00 1.51E+08 0.00E+00 0.00E+00 0.00E+00  2.05E+08
13 Sr-90 7.55E+10  000E+00 191E+10  0.00E+00  0.00E+00  0.00E+00  1.02E+09
14 Y-91 3.08E+04  0.00E+00 824E+02 0.00E+00 0.00E+00 0.00E+00  4.11E+06
15 Zr-95 3.00E+03  6.60E+02 5.88E+02 0.00E+00 9.45E+02 0.00E+00  6.89E+05
16 Nb95 2.61E+05  LO2E+05  7.26E+04  0.00E+00  9.54E+04  0.00E+00  1.88E+08
17 Nb-97 1.25E-11 225E-12 1.05E-12  0.00E+00  2.50E-12  0.00E+00 6.94E-07
18 Mo-99 0.00E+00  6.92E+07 1.71E+07 0.00E+00 1.48E+08 0.00E+00  5.72E+07
19 Tc99m 1.12E+01  220E+01  3.65E+02  0.00E+00 3.20E+02 1.12E+01 1.25E+04
20 Ru-103 349E+03  0.00E+00 134E+03 0.00E+00 8.78E+03 0.00E+00  9.01E+04
21  Ru-106 6.49E+04  000E+00 8.10E+03 0.00E+00 8.76E+04  0.00E+00  1.01E+06
22 Ag-110m 149E+08  101E+08 8.05E+07 0.00E+00 1.87E+08 0.00E+00  1.20E+10
23 Sb-124 0.00E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00  0.00E+00  0.00E+00
24 Sb-125 0.00E+00  0.00E+00 0.00E+00  0.00E+00  0.00E+00 - 0.00E+00  0.00E+00
25 Te-127m 1.56E+08  421E+07 1.86E+07 3.74E+07 4.46E+08 0.00E+00  1.27E+08
26 Te-129m 223E+08  624E+07  3.47E+07  720E+07  6.56E+08  0.00E+00  2.72E+08
27 1-131 1.11E+09 - 111E+09 633E+08 3.68E+11 1.83E+09 0.00E+00  9.92E+07
28 1-133 146E+07  181E+07 6.83E+06 336E+09 3.01E+07 0.00E+00 - 7.28E+06
29  Cs-134 1.56E+10  256E+10 540E+09 0.00E+00 7.93E+09 28SE+09  1.38E+08
30 Cs-136 8.58E+08  236E+09 1.53E+09 0.00E+00 1.26E+09 1.87E+08  8.29E+07
31  Cs-137 2.18E+10  2.09E+10 3.08E+09 0.00E+00 6.80E+09 245E+09  1.31E+08
32 Ba-140 - 9.94E+07 B8.71E+06 580E+06 0.00E+00 2.84E+04 5.19E+04  5.04E+07
33 La-140 1.65E+01  577E+00 1.94E+00 0.00E+00 0.00E+00 0.00E+00  1.61E+05
34 Ce-141 1.80E+04  BI99E+03  1.34E+04 0.00E+00 3.94E+03  0.060E+00  1.12E+0
35 Ce-144 1.15E+06  3.61E+05 6.15E+04 0.00E+00 2.00E+05 0.00E+00  9.41E+07

All nuclides (except H-3) calculated per ODCM equation 2.3-24

H-3'calculated per ODCM equation 2.3-28
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N : . ' Procedure Number: : :
Beaver Valley Power Station 1/2-0DC-2.0
Title: . . JUnit: | Level Of Use: .
o 1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
1 . 3 108 of 133
ATTACHMENTJ
- Page 150f 19
P&I ORGAN DOSE FACTORS
Table 2.3-16
R VALUES FOR BEAVER VALLEY SITE
(sq metér—mrem/yr per uCi/sec)
Pathway = Cow Milk
Age Group= Infant
Nuclide Bone ~ Liver T.Body Thyroid Kidney Lung GI-LLI
1 H-3- 0.00E+00  238E+03  238E+03 2.38E+03 238E+03  238E+03  2.38F+03
2 P32 1.36E+11  799E+09  527FE+09  0.00E+00  0.00E+00 0.00E+00  1.84E+09
3 Cr51 0.00E+00  0.00E+00  1.34E+05 8.75E+04 191E+04 1.70E+05  3.91E+06
4  Mn-54 0.00E+00  276E+07 - 6.25E+06 0.00E+00 6.11E+06  0.00E+00  1.01E+07
5 Fe-59 1.81E+08  3.16E+08 1.25E+08 0.00E+00  0.00E+00 935E+07  1.51E+08
6 Co-37 000E+00  636B+06  1.03E+07  0.00E+00  0.00E+00  0.00E+00  2.17E+07
7 Co-58 0.00E+00  189E+07 4.70E+07 0.00E+00 0.00E+00  0.00E+00  4.70F+07
8 Co-60 0.00E+00  600E+07  142E+08  0.00E+00  0.00E+00  0.00E+00  1.43E+08
9 Zn65 3.97E+09  136E+10  6.27E+09  0.00E+00  6.60E+09  0.00E+00  1.15E+10
10 Se-75 1.97E+09  125E+09 247E+09 1.07E+09 1.82E+09 1.58E+09  1.66E+09
11 Rb-86 "0.00E+00  188E+10 928FE+09 0.00E+00 0.00E+00  0.00E+00  4.81E+08
12 Sr-89 1.01E+10  0.00E+00 2.89E+08 0.00E+00 0.00E+00  0.00E+00  2.07E+08
13 Sr-90 - 8§22E+10  0.00E+00 2.09E+10 0.00E+00  0.00E+00  0.00E+00  1.03E+09
14 Y91 5.79E+04  0.00E+00 1.54E+03  0.00E+00 0.00E+00 0.00E+00  4.15E+06
15 Zr-95 533E+03  130E+03 922E+02 0.00E+00 1.40E+03  0.00E+00  6.47FE+05
16 Nb95 4.87E+05  201E+05 1.16E+05 0.00E+00 144E+05 0.00E+00  1.69E+08
17 Nb97 2.63E-11 562E-12  2.03E-12 0.00E+00  4.39E-12  0.00E+00 1.77E-06
18  Mo-99 0.00E+00  177E+08  3.45E+07 0.00E+00 2.64E+08 0.00E+00  5.83E+07
19  Tc-99m 234E+01  482E+01  621E+02  0.00E+00  5.19E+02  2.52E+01 1.40E+04
20 Ru-103 7.06E+03  0.00E+00 236E+03  0.00E+00  147E+04  0.00E+00 - 8.59E+04
21 Ru-106 . 1.34E+05  0.00E+00  1.67E+04 0.00E+00  1.58E+05  0.00E+00  1.01E+06
22 Ag-110m 275E+08  2.01E+08  1.33E+08 0.00E+00 2.88E+08 ° 0.00E+00  1.04E+10
23 Sb-124 0.00E+00  0.00E+00 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00
24 Sb-125 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00
25 Te-127m 3.16E+08  1.05E+08 3.83E+07 9.14E+07 7.79E+08 0.00E+00  1.28E+08
26 Te-129m 4 58E+08  1.57E+08  7.06E+07 1.76E+08  1.15E+09  0.00E+00  2.74E+08
27 1-131 231E+09  272E+09  1.20E+09 8.95E+11  3.18E+09  0.00E+00  9.72E+07
28 1-133 3.08E+07  449E+07 131E+07 8.17E+09 5.28E+07 0.00E+00  7.60E+06
29  Cs-134 251E+10  469E+10 4.73E+09 0.00E+00 1.21E+10 495E+09  1.27E+08
30 Cs-136 1.68E+09  493E+09  1.84E+09 ~ 0.00E+00  1.97E+09 4.02E+08  7.49E+07
31 Cs-137 348E+10 407E+10 2.89E+09 O0.00E+00 1.09E+10 4.43E+09  1.27E+08
32 Ba-140 2.05E+08  205E+05 1.05E+07 O0.00E+00 4.86E+04 126E+05  5.02E+07
33 La-140 3.45E+01 136E+01  3.50E+00 0.00E+00 0.00E+00 0.00E+00  1.60E+05
34 Ce-141 3.57TE+04  2.18E+04  2.57E+03  0.00E+00 6. 72E+03  0.00E+00  1.13E+07
35 Ce-144 6.75E+05  9.25E+04 0.00E+00 2.73E+05  0.00E+00  9.47E+07

1.65E+06

All nuclides (except H-3) calculated per ODCM equation 2.3-24
H-3 calculated per ODCM equation 2.3-28 -
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Procedure Number:

1/2-0DC-2.02 -

“Beaver Valley Power Station

“Title: Unit: Level Of Use:
S _1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
- 3 109 of 133
“+ ATTACHMENT J
Page 16 of 19
P&I ORGAN DOSE FACTORS |
Table 2.3-17
R VALUES FOR BEAVER VALLEY SITE
(sq meter-mrem/yr per uCi/sec)
" Pathway = Goat Milk : :
Age Group= Adult -
Nuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI
1 H-3 0.00E+00  156E+03 156E+03 1.56E+03  1.56E+03  1.56E+03 = 1.56E+03
2 P-32 1.74E+10  108E+09  6.72E+08  0.00E+00 0.00E+00  0.00E+00  1.96E+09
3 Cr-51 0.00E+00  0.00E+00  2.85E+03  1.70E+03  6.28E+02  3.78E+03 " 7.17E+05
4 Mn-54 0.00E+00 7.14E+05 1.36E+05 0.00E+00  2.12E+05 0.00E+00 . 2.19E+06
5 Fe-59 3.12E+05  732E+05  2.81E+05  0.00E+00  0.00E+00 2.03E+05.  2.44E+06
6 Co-57 0.00E+00  1.09E+05  1.82E+05 0.00E+00  0.00E+00 O0.00E+00  2.77E+06
7 Co-58 0.00E+00  440E+05 986E+05 0.00E+00 0.00E+00 0.00E+00  8.91E+06
8 Co-60 0.00E+00  134E+06 ~ 2.96E+06 0.00E+00  0.00E+00 = 0.00E+00  2.52F+07°
9 Zn65 1.18E+08  3.74E+08 1.69E+08 0.00E+00 2.50E+08 0.00E+00  2.36E+08
10 Se-75 2.22E+08  141E+08 2.78E+08 121E+08 2.06E+08 1.78E+08  1.87E+08
11  Rb-86 0.00E+00  263E+08 1.22E+08 0.00E+00 0.00E+00 0.00E+00  5.18E+07
12 Sr-89 243E+09  0.00E+00 6.99E+07 0.00E+00 0.00E+00 0.00E+00  3.91E+08
13 Sr-90 6.64E+10 . 0.00E+00 1.63E+10 0.00E+00 0.00E+00 0.00E+00  1.92E+09
14 Y-91 8.14E+02  0.00E+00 2.18E+01  0.00E+00 0.00E+00 0.00E+00  4.48E+05
15 Zr-95 8.87E+01  285E+01 1.93E+01  0.00E+00 4.47E+01  0.00E+00- 9.02E+04
16 Nb-95 8.13E+03  452E+03  2.43E+03  0.00E+00 4.47E+03  0.00E+00 2. 74E+07
17 Nb97 3.38E-13 854E-14 3.12E-14  0.00E+00  9.96E-14  0.00E+00 3.15E-10
18 Mo-99 0.00E+00  253E+06 4.81E+05 0.00E+00 . 5.72E+06 0.00E+00  5.86E+06
19 Tc-9m 3.39E-01 959E-01 1.22E+01  0.00E+00  1.46E+01 470E-01  5.67E+02
20 Ru-103 9.95E+01 0.00E+00 4.20E+01 0.00E+00 3.80E+02 0.00E+00 1.16E+04
21  Ru-106 1.72E+03  0.00E+00  2.18E+02  0.00E+00  3.32E+03  0.00E+00  1.11E+05
22 Ag-110m 4.99E+06  461E+06  2.74E+06  0.00E+00 9.07E+06 O0.00E+00  1.88E+09
23  Sb-124 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00
24 Sb-125 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
25 Te-127m 4.13E+06  148E+06  5.03E+05 1.05E+06 1.68E+07 0.00E+00  1.38E+07
26 Te-125m 5.94E+06  222E+06 941E+05 2.04E+06 248E+07 0.00E+00  2.99E+07
27 I-131 3.02E+08  432E+08 248E+08 1.42E+11 7.40E+08 0.00E+00  1.14FE+08
28 1-133 395E+06  687E+06  2.09E+06  1.01E+09  120E+07  O0.00E+00  6.17E+06
29 Cs-134 4 67E+08  1.11E+09 9.09E+08 O0.00E+00 3.60E+08 1.19E+08  1.95E+07
30 Cs-136 6.70E+08  265E+09  1.90E+09 0.00E+00 147E+09 2.02E+08  3.01E+08
31 Cs-137 1.50E+10  2.05E+10 134E+10 0.00E+00 6.95E+09 2.31E+09  3.96E+08
32 Ba-140 2.74E+06  344E+03  1.79E+05  0.00E+00 1.17E+03 1.97E+03  5.64E+06
33 La-140 4.60E-01 2.32E-01 6.13E-02  0.00E+00  0.00E+00 0.00E+00  1.70E+04
34 Ce-141 4779E+02  324E+02 3.68E+01  0.00E+00 1.51E+02 0.00E+00  1.24E+06
35 Ce-144 " 3.05E+04  127E+04  1.64E+03  0.00E+00  7.55E+03  0.00E+00  1.03E+07
All nuclides (except H-3) calanlated per ODCM equation 2.3-24

H-3 calculated per ODCM equation 2.3-28
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J . v . .. Procedure Number: . .
- Beaver Valley Power Station T 1/2-0DC-2.02
Title: : Unit: Level Of Use:
_ ‘ - "1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision:.. . [ Page Number
. v : 3 110 0f 133
ATTACHMENT J '
Page 17 of 19
P&I ORGAN DOSE FACTORS
~ Table 2.3-18
R VALUES FOR BEAVER VALLEY SITE
(sq meter-mrem/yr per uCi/sec)
Pathway = Goat Milk :
Age Group= Teen
Nuclide Bone Liver T. Body Thyroid Kidney - Lung GI-LLI
1 H-3 0.00E+00 203E+03  2.03E+03  2.03E+03  2.03E+03  2.03E+03 2.03E+03

2 P-32. 321E+10  199E+09  124E+09 - 0.00E+00  0.00E+00  0.00E+00"  2.70E+09

3 Cr51 0.00E+00 0.00E+00  4.98E+03 ~ 2.77E+03 1.09E+03 7.11E+03 8.37E+05

4 Mn-54 0.00E+00 1.19E+06  2.36E+05  0.00E+(0  3.55E+05  0.00E+00 2.44E+06

5 'Fe-59 5 44E+05 127E+06  4.90E+05 0.00E+00 0.00E+00 4.00E+05 3.00E+06

6 Co-57 0.00E+00 192E+05 3.21E+05 0.00E+00 0.00E+00 O 00E~+00 3.57E+06

7 Co-58 0.00E+00 740E+05 1.71E+06  0.00E+00  0.00E+00  0.00E+00 1.02E+07

8 Co-60 0.00E+00  227E+06  5.11E+06  0.00E+00  0.00E+00  0.00E+00  2.96E+07

9 Zn-65 1.81E+08 627E+08 2.93E+08 0.00E+00 4.01E+08 (0.00E+00  2.66E+08

10 Se-75 - 2.86E+08 1.82E+08  3.59E+08 1.56E+08  2.65E+08  2.29E-+08 2.41E+08

11 Rb-86 0.00E+00  4.79E+08 225E+08 0.00E+00  0.00E+00 . 0.00E+00  7.09E+07

12 Sr-89 4 49E+09 0.00E+00  129FE+08 0.00E+00  0.00E+00  0.00E+00 5.35E+08

“13 Sr-90 939E+10 0.00E+00 2.32E+10  0.00E+00  0.00E+00  0.00E+00 2.64E+09

14 Y91 1.50E+03 0.00E+00 4.01E+01  0.00E+00  0.00E+00  0.00E+00 6. 14E+05

15 Zr-95 1.55E+02 490E+01  3.37E+01  0.00E+00  7.19E+0I 0.00E+00 1. 13E+05

16 Nb95 1.39E+O4 7.69E+03  4.23E+03  0.00E+00 745E+03  0.00E+00  3.29E+07

17 Nb97 6.15E-13 1.53E-13 5.57E-14  0.00E+00 1.79E-13  0.00E+00 3.65E-09

18 Mo-99 0.00E+00 456E+06  8.70E+05  0.00E+00  1.04E+07  0.00E+00 8.17E+06

19 Tc-99m 5.88E-01 1.64E+00  2.13E+0I 0.00E+00  2.45F+01 9.11E-01 1.08E+03

20 Ru-103 1.77E+02 0.00E+00  7.56E+01 0.00E+00 624E+02  0.00E+00 1.48E+04

21 Ru-106 2.44E+03 000E+00 3.98E+02  0.00E+00  6.10E+03  0.00E+00 1.52E+05

22 Agll0m 8.24E+06  780E+06 4.75E+06 0.00E+00  1.49E+07  0.00E+00  2.19E+09

23 Sb-124 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00

24 Sb-125 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00

25  Te-127m 7.61E+06 270E+06  9.05E+05 1.81E+06  3.08E+07  0.00E+00 1.90E+07

26 Te-129m 1.09E+07 403E+06 1.72E+06 3.51E+06 4.55E+07 0.00E+00  4.08E+07

27 I-131 548E+08 767E+G8  4.12E+08  2.24E+11 1.32E+09  0.00E+00 1.52E+08

28 1-133 7.21E+06 122E+07 3.73E+06  1.71E+09  2.15E+07  0.00E-+00 9.26E+06

29 Cs-134 8.11E+08 1.91E+09  8.86E+08 0.00E+00 6.07E+08 2.32E+08  2.38E+07

30 Cs-136 1.14E+09  449E+09  3.02E+09 0.00E+00 2.44E+09 3.85E+08  3.61E+08

31 Cs-137 2.71E+10 361E+10 1.26E+10  0.00E+00 1.23E+10 4.77E+09 5.14E+08

32 Ba-140 4 94E+06 6.06E+03  3.18E+05 0.00E+00 2.05E+03  4.07E+03 7.62E+06

33 La-140 8.27E-01 4.06E-01 1.08E-01 0.00E+00  0.00E+00  0.00E+00 2.33E+04

34 Ce-141 8.79E+02  587E+02  6.74E+01  0.00E+00 2.76E+02  0.00E+00  1.68E+06

35  Ce-144 560E+04  232E+04  3.01E+03  0.00E+00 1.39E+04  0.00E+00 1.41E+07

All nuclides (except H-3) calculated pé_r ODCM equation 2.3-24
H-3 calculated per ODCM equation 2.3-28
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All nuclides (except H-3) calaulated per ODCM equation 2.3-24
H-3 calculated per ODCM equation 2.3-28 ’
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P&I ORGAN DOSE FACTORS
Table 2.3-19
R VALUES FOR BEAVER VALLEY SITE.
. (sq meter-mrem/yr per uCi/sec)
Pathway = Goat Milk

- Age Group= Child
Nuclide Bone Liver . T. Body Thyroid Kidney " Lung GI-LLI
1 H-3 0.00E+00 3.20E+03 3.20E+03  3.20E+03  3.20E+03  3.20E+03 3.20E+03
2 P32 7.91E+10 3.70E+09  3.05E+09 0.00E+00 O0.C0E+00 O0.00E+00  2.19E+09
3 Cr-51 0.00E+00 0.00E+00 1.02E+04 5 .64E+03 1.54E+03 1.03E+04 5.39E+05
4 Mn-54 0.00E+00 1.78E+06  4.74E+05 0.00E+00 4.99E+05  0.00E+00 1.49E+06
5 Fe-59 1.26E+06 2.04E+06 1.02E+06  0.00E+00 - 0.00E+00 5.91E+05 2.12E+06
6 Co-57 0.00E+00  327E+05 6.63E+05 0.00E+00 0.00E+00 0.00E+00  2.68E+06
7 Co-58 * 0.00E+00 1.13E+06  3.46E+06 . 0.00E+00  0.00E+00  0.00E+00 6.60E+06
8 Co-60 _ 0.00E+00 3.53E+06 1.04E+07 0.00E+00  0.00E+00  0.00E+00 1.95E+07
9 Zn-65 3.54E+08 944E+08 5.87E+ 08 0.00E+00 5.95E+08  0.00E+00 1.66E+08
10 Se-75 2.36E+08 1.50E+08 2.96E+08 129E+08  2.19E+08 1.89E+08  1.99E+08
11  Rb-86 0.00E+00 888E+08  546E+08  0.00E+00 0.00E+00 - 0.00E-+00 5. 7TME+07
12 Sr-89 1.11E+10 0.00E+00  3.17E+08  0.00E+00  0.00E+00  0.00E+00 4.30E+08
13 Sr-90 1.59E+11  0.00E+00 4.02E+10  0.00E+00  0.00E+00  0.00E+00  2.14E+09
14 Y-91 . 3.70E+03 0.00E+00  9.89E+01 0.00E-{-OO 0.00E+00  0.00E+00 4.93E+05
15 Zr-95 3.60E+02 7.92E+01 7.05E+01 0.00E+00 1.13E+02  0.00E+00 8.27E+04
16 Nb95 " 3.13E+04 1.22E+04  8.71E+03 0.00E+00 1.14E+04  0.00E+00 2.25E+07
17 Nb97 1.49E-12 2.70E-13 1.26E-13 0.00E+00 2.99E-13  0.00E+00 8.33E-08
18 Mo-99 0.00E+00 830E+06  2.05E+06  0.00E+00 1.77E+07  0.00E+00 6.87E+06
19  Tc-99m 1.35E+00 2.65E+00 4 39E+01 0.00E+00 3.84E+01 1.34E+00 1.51E+03
20  Ru-103 7 4.18E+02 0.00E+00 1.61E+02  0.00E+00 1.05E+03 0.00E+00 1.08E+04
21 Ru-106 7.79E+03 0.00E+00 9.72E+02  0.00E+00 1.05E+04  0.00E+00 1.21E+05
22 Ag-110m 1.79E+07 121E+07  9.65E+06  0.00E+00 2.25E+07  0.00E-+00 1.44E+09
23 Sb-124 0.00E+00  0.00E+00 - 0.00E+00  0.00E+00  0.00E+00 0.00E+00  0.00E+00
24 "Sb-125 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00
25 Te-127m 1.88E+07 5.05E+06  2.23E+06  4.48E+06  535E+07  0.00E+00 1.52E+07
26 Te-129m 2.68E+07  748E+06 4.16E+06 8.64E+06  7.87E+07  0.00E+00  3.27E+07
27 1-131 1.33E+09 1.34E+09  7.60E+08 4.42E+11 2.19E+09  0.00E-+00 1.19E+08
28 I1-133 1.75E+07 217E+07  8.20E+06 4.03E+09 3.61E+07  0.00E+00 8.73E+06
29 Cs-134 1.87E+09 3.07E+09 648E+08 0.00E+00 9.52E+08  3.42E+08 1.66E+07
30 Cs-136 2.58E+09  7.08E+09  4.58E+09  0.00E+00 3.77E+09 S5.62E+08  2.49E+08
31 GCs-137 6.54E+10 6.26E+10  9.24E+09 0.00E+00 2.04E+10  7.34E+09 3.92E+08
32 Ba-140 1.19E+07 1.05E+06  6.96E+05  0.00E+00 3.40E+03  6.23E+03 6.04E+06
33 La-140 1.98E+00 6.92E-01 223E-01 0.00E+00  0.00E+00 0.00E+00  1.93F+04
34 Ce-141 2.16E+03 1LO8E+03  1.60E+03  0.00E+00  4.73E+02 0.00E+00  1.35E+06
35 Ce-144 1.38E+05  4.33E+04  7.37E+03  0.00E+00 2.40E+04 0.00E+00  1.13E+07
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Table 2.3-20
R VALUES FOR BEAVER VALLEY SITE

: (sq meter-mrem/yr per uCi/sec)
Pathway = G oat Milk
Age Group = Infant

Nuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI

1 H-3 0.00E+00  4.86E+03  4.86E+03 4.86E+03 4.86E+03 4.86E+03 4.86E+03
2 P32 1.63E+11 9.59E+09  632E+09 0.00E+00  0.00E+00 0.00E+00  2.21E+09
3 Cr-51 0.00E+00 0.00E+00 1.61E+04 1.05E+04 2.29E+03 2.04E+04 ~ 4.69E+05
4 Mn-54 0.00E+00 = 331E+06 7.50E+05 0.00E+00 7.33E+05  0.00E+00 1.21E+06
5 Fe-59 2.35E+06 411E+06 1.62E+06 0.00E+00 0.00E+00 1.21E+06 1.96E+06
6 Co-57 0.00E+00 7.64E+05 124E+06  0.00E+00  0.00E+00  0.00E+00 - 2.60E+06
7 Co-58 0.00E+00 226E+06  5.64E+06  0.00E+00  O0.00E+00 . 0.00E+00 5.64E+06
8 Co-60 0.00E+00 720E+06  1.70E+07 0.00E+00 O0.00E+00  0.00E+00 1.71E+07
9 Zn-65 4 76E+08 1.63E+09 7.53E+08 0.00E+00 7.92E+08 0.00E+00 1.38E+09
10 Se-75 2 36E+08 1.50E+08 296E+08 129E+08 2.19E+08  1.89E+08 1.99E+08
11 Rb-86 0.00E+00° 225E+09  1.11E+09  0.00E+00  0.00E+00  0.00E+00  5.77B+07
12 Sr-89 2.11E+10 0.00E+00  6.06E+08  0.00E+00  0.00E+00  0.00E+00  4.34E+08
13 Sr-90 1.73E+11 0.00E+00 4.39E+10  0.00E+00  0.00E+00  0.00E-+00 2.16E+09
14 Y-91 6.94E+03 0.00E+00 1.85E+02 0.00E+00  0.00E+00 0.00E+00  4.98E+05
15 Zr-95 6.40E+02 1.56E+02 1.11E+02 0.00E+00 1.68E+02 0.00E+00 7.77E+04
16 Nb-95 5.84E+04 241E+04  139E+04 0.00E+00 1.72E+04  0.00E+00  2.03E+07
17 Nb-97 3.16E-12 6.74E-13 2.43E-13  0.00E+00 527E-13  0.00E+00 2.13E-07
18 Mo-99 0.00E+00 2.12E+07  4.14E+06  0.00E+00  3.17E+07  0.00E+00 6.99E+06
19 Tc-99m " 2.81E+00 5.79E+00  7.46E+01  0.0CE+00 6.23E+01 3.03E+00 1.68E+03
20 Ru-103 8 47TE+02 0.00E+00 2.83E+02 0.00E+00 1.76E+03  0.00E+00 1.03E+04
21  Ru-106 1.60E+04 0.00E+00 2.00E+03 0.00E+00 - 1.90E+04 0.00E+00 1.22E+05
22 Ag-110m 3 30E+07 241E+07 1.60E+07 0.00E+00 3.45E+07  0.00E+00 1.25E+09
23 Sb-124 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00 0.00E+00  0.00E+00
24 Sb-125 0.00E-+00 0.00E+00  0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00

25  Te-127m 3.80E+07 ~ 126E+07 459E+06 1.10E+07  9.35E+07  0.00E+00 1.53E+07

26 Te-129m 5.50E+07 1.89E+07  847E+06  2.11E+07 1.38E+08  0.00E+00 3.28E+07

27 I-131 2.77E+09 327E+09  144E+09 1.07E+12  3.82E+09  0.00E+00 1.17E+08
28 1-133 - 3.70E+07 5.39E+07 1.58E+07 9.80E+09 6.34E+07  0.00E+00 9.12E+06
29 Cs-134 3.02E+09 5.62E+09  5.68E+08 0.00E+00. 1.45E+09  5.93E+08 1.53E+07
30 Cs-136 5.03E+09 1.48E+10  5.52E+09 0.00E+00  5.90E+09 1.21E+09  2.25E+08
31 Cs-137 1.04E+11 1.22E+11 8.66E+09  0.00E+00 3.28E+10 1.33E+10 3.82E+08
32 Ba-140 2. 45E+07 245E+04  1.26E+06  0.00E+00  5.83E+03 1.51E+04 6.03E+06
33 La-140 4.14E+00 1.63E+00 4.19E-01  0.00E+00  0.00E+00  0.00E+00 1.92E+04
34 Ce-141 4 29E+03 2.62E+03  3.08E+02 0.00E+00 8.07E+02  0.00E-+00 1.35E+06
35 Ce-144 [ .98E+05 8.11E+04 1.11IE+04  0.00E+00  3.28E+04  0.00E+00 1.14E+07

All nuclides (exdept H-3) calculated per ODCM equation 2.3-24
H-3 calculated per ODCM equation 2.3-28




TABLE 2.3-21

PV-1/2 DEPOSITION PARAMETERS (D/Q) FOR

CONTINUOUS RELEASES >500 HRS/YR OR >150 HRS/QTR

2
(meters )

DISTANCES TO THE CONTROL LOCATIONS, IN MILES

SECTOR 0.0-05 05-1.0 1.0-15 "1.5-20 20-25 25-30 3.0-35 3.5 -40 40-45 45-50
N 6.00E-10  8.60E-09 3.14E-09. 1.76E-09  8.12E-10  5.70E-10 4.24E-10 3.29E-10 2.63E-10 2.I5E-10
NNE 6.66E-10  5.64E-09 1.98E-09 2.55E-09 1.33E-09 1.07E-09 6.75E-10 5.23E-10 4.56E-10 3.74E-10
NE 1.03E-09 1.57E-09 1.32E-09 3.62E-09 2.63E-09 1.64E-09 1.23E-09 6.13E-10 7.85E-10 6.42E-10
ENE 1.13E-09 1.55E-09 3.69E-09 3.27E-09 2.31E-09 1.29E-09 1.21E-09 6.78E-10 6.72E-10  3.89E-10
E 1.35E-09 1.28E-08 4.09E-09 3.12E-09 1.91E-09 136E-09 1.01E-09 7.83E-10 4.15E-10 5.10E-10
ESE 9.82E-10  7.85E-09  4.40E-09 " 2.46E-09 1.47E-09 1.03E-09 5.65E-10 5.05E-10 3.25E-10 3.00E-10
SE 2.76E-09 6.41E-09 3.52E-09 - 1.97E-09 1.18E-09 8.27E-10 5.68E-10 4.40E-10 2.93E-10 2.43E-10
SSE 2.22E-09 4.66E-09 3.01E-09 1.68E-09 1.02E-09 7.14E-10 4.25E-10 3.29E-10 2.19E-10 - 1.80E-10
S 3.00E-09 4.81E-09 3.76E-09 2.10E-09 1.36E-09 9.52E-10 5.12E-10 3.96E-10 2.68E-10  2.20E-10
SSW 1.44E-08 2.89E-09 7.83E-10 8.84E-10 5.70E-10 4.00E-10 2.55E-10 1.98E-10 1.84E-10 1.51E-10
SW 1.89E-08 5.55E-09 1.55E-09 8.71E-10 2.61E-10 3.94E-10 1.57E-10 2.50E-10 2.54E-10 2.08E-10
WSW 1.57E-09 6.63E-09 1.36E-09 1.04E-09 5.44E-10 2.39E-10 3.84E-10 2.98E-10 2.17E-10 1.78E-10
w 3.78E-10 2.95E-09 1.84E-09 1.03E-09 6.63E-10 4.66E-10 137E-10 2.68E-10 1.12E-10 1.75E-10
WNW 4.54E-10 4.13E-10 3.09E-10 4.71E-10 7.35E-10 5.16E-10 1.93E-10 1.10E-10 1.12E-10 1.80E-10
NwW 4.52E-10 4.09E-10 2.86E-10 1.18E-09 7.04E-10 4.94E-10 3.37E-10 2.10E-10 2.09E-10- 1.71E-10
NNW 3.40E-10 2.05E-09 1.63E-09 9.12E-10 5.86E-10 4.13E-10 2.79E-10 2.16E-10 '1.73E-10 1.42E-10
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CONTINUOUS RELEASES >500 HRS/YR OR >150 HRS/QTR

TABLE 2.3-22

CV-1 AND CV-2 DEPOSITION PARAMETERS (D/Q) FOR

2
(meters )

DISTANCES TO THE CONTROL LOCATIONS, IN MILES

4.84E-10

SECTOR  0.0-0.5 05-1.0 1.0-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50
N 4.46E-08 7.73E-09 3.24E-09 181E-09 1.08E-09 7.57E-10 5.16E-10 4.00E-10 2.91E-10 238E-10
NNE 542E-08 9.39E-09 3.37E-09 1.89E-09 1.22E-09 8.54E-10 6.35E-10 4.92E-10 3.94E-10 3.22E-10
NE 7.32E-08 1.27E-08 6.21E-09 3.47E-09 224E-09 1.57E-09 1.00E-09 - 7.77E-10 S.69E-10  4.66E-10
ENE 7.77E-08 1.35E-08 6.51E-09 3.64E-09 2.50E-09 1.76E-09 131E-09 1.01E-09 6.58E-10 5.39E-10
E 6.08E-08 1.05E-08 3.79E-09 2.12E-09 1.37E-09 9.59E-10 = 6.54E-10 5.06E-10 4.05E-10 3.32E-10
ESE 3.23E-08 5.60E-09 2.54E-09 1.42E-09 8.46E-10 5.94E-10 4.05E-10 3.14E-10 2.28E-10 1.87E-10
SE 3.29E-08 5.70E-09 2.59E-09 1.45E-09 9.32E-10 6.55E-10 4.12E-10 3.19E-10 2.55B-10 2.09E-10
_SSE 2.84E-08 4.92E-09 2.06E-09 1.15E-09 6.29E-10 4.42E-10 2.99E-10 2.32E-10 1.85E-10 1.52E-10
S 3.67E-08 6.37E-09 2.26E-09. 1.26E-09 8.14E-10 5.71E-10 3.86E-10 2.99E-10 239E-10 1.96E-10
SSwW 2.61E-08 4.52E-09 1.60E-09 8.97E-10 5.78E-10 4.06E-10 3.02E-10 234E-10 1.70E-10 1.39E-10
SW 3.06E-08 S5.30E-09 2.62E-09 147E-09 8.01E-10 5.62E-10 4.18E-10 3.24E-10 235g-10 1.93E-10
WSwW 4.60E-08 7.97E-09 3.34E-09 1.87E-09 1020E-09 8.45E-10 5.87E-10 4.55E-10 3.38E-10 2.77E-10
w 6.49E-08 1.13E-08 4.72E-09 2.64E-09 1.19E-09 8.36E-10 6.22E-10 4.82E-10 3.85E-10 3.15E-10
WNW 9.25E-08 1.60E-08 6.43E-09 3.60E-09 221E-09 1.55E-09 1.16E-09 8.96E-10 5.79E-10 4.75E-10
NW 1.19E-07 ' 2.07E-08 8.68E-09 4.86E-09 2.99E-09 2.10E-09 1.56E-09 1.21E-09 7.83E-10 6.41E-10
NNW 5.22E-08  9.04E-09 3.79E-09 2.12E-09 128E-09 9.00E-10 6.25E-10 3.59E-10 2.94E-10
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g v — . » Procedure Number: -
| Beaver Valley Power Station T S onca.0

Title: - ' Unit: Level Of Use: _

. , ' _12 In-Field Reference
ODCM: GASEOUS EFFLUENTS | | Revilm | PeeeNumber |

. _ . : 3 115 0f 133

ATTACHMENT K
Page 3 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES)
TABLE 2.3-23

VV-1 AND VV-2 DEPOSITION PARAMETERS (D/Q) FOR

CONTINUOUS RELEASES >500 HRS/Y R OR >150 HRS/QTR
(meters™)

_Same as Table 2.3-22




Procedure Number:

Beaver Valley Power Station '1/2-0DC-2.02

Title:

Unit: Level Of Use:
‘- , _ 1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS - Revision: } Page Number:
_ T _ - 3 116 of 133
- ATTACHMENT K ‘
Page 4 of 7

CONTINU OUS RELEASE DEPOSITION PARAMETERS (0-5 MILES)
TABLE 2.3-24

TV-2 DEPOSITION PARAMETERS (D/Q) FOR.

CONTINUOUS RELEASES >500 I;IRS/Y R OR >150 HRS/QTR
(meters™)

Same as Table 2.3-22




Beaver Valley Power Station

Procedure Number:

. 1/2-0ODC-2.02

Title:

Unit:

Level Of Use: .
In-Field Reference

o | - 1R
ODCM: GASEOUS EFFLUENTS Revision: Page Number. -
. , 3 117 0f 133
- ATTACHMENT K ' .
Page Sof 7-

CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES)

TABLE 2.3-25

CB-2 DEPOSITION PARAMETERS (D/Q) FOR
CONTINUOUS RELEASES >500 HRS/YR OR >150 HRS/QTR

(meters™) : '

Same as Table 2.3-22

-----




. T - . Procedur Nﬁmbéi’:
Beaver Valley Power Station ' 0D C2.02

Title: - Unit: Level Of Use: B :
12 In-Field Reference‘v :

ODCM: GASEOUS EFFLUENTS  [Revisiom: | PageNumber: .

s | - 3 118 0f 133
ATTACHMENT K
Page 6 of 7 ' .

CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES
TABLE 2.3-26

DV-2 DEPOSITION PARAMETERS (D/Q) FOR

CONTINUOUS RELEASES >500 I;IRS/Y R OR >150 HRS/QTR.
(meters™)

Same as Table 2.3-22




. ' N - . . . R : . : Procedure Numbf;r: :
- Beaver Valley Power Station 1/2-0DC-2.02

Title: Unit: Level Of Use:

- : . 4 : 12 In-Field Reference

ODCM: GASEOUS EFFLUENTS . - | Revision: Page Number:

: - ’ 3 : 119 of 133
ATTACHMENT K :
Page 7 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES)
TABLE 2.3-27

WV-2 DEPOSITION PARAMETERS (D/Q) FOR

CONTINUOUS RELEASES >500 }ZIRS/YR OR >150 HRS/QTR
(meters ™)

Same as Table 2.3-22




Beaver Valley Power Station

Proce

dure Number: . :
1/2-ODC-2.02

Title: ' Unit; Level Of Use:
1/2 "In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:
i ‘ 3 120 0f 133

ATTACHMENT L
Page 1 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-28

PV-1/2 DEPOSTION PARAMETERS (D/Q) FOR CONTINUOUS RELEASES
>500 HRS/YR OR >150 HRS/QTR FOR SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)

(1E-9 meters™)

INDIVIDUAL RECEPTORS
DOWNWIND SITE VEGETABLE MILK MILK MEAT
SECTOR BOUNDARY GARDEN COw GOAT  ANIMAL . RESIDENCE

N .600 2.340 -- 572 707 2.510
NNE 673 3.220 -~ 524 2.920 3.220
NE 766 1.280 660 Jd11 -.660 1.200
ENE 1.010 5.080 -- 702 - 1.760
E 1.370 4.420 401 1.290 1290 . 4.420
ESE 984 6.390 - 2.340 6.390 6.180
SE 11.000 3.680 466 A66 1.300 - 3.680
SSE - 7.060 3.220 423 .105 3.140 4.320
S 5.780 1.540 1.410 -- 2.610 2.730
SSW. 2.040 1.040 578 208 1.040 1.460
SW 1.610 1.120 -- .693 979 - 1.120
WSW 1.710 1.310 370 -- 1.190 1.310
W 377 659 138 -- 518 659
WNW 424 746 497 029 746 746
NwW 447 425 -- .070 488 422
NNW 340 1.840 -- 043 545 1.92




Procedure Number: -

 12-0DC-2.02

Title:

Beaver Valley Power Station

Unit: Level Of Use:
1/2 In-Field Reference.
Revision: . Page Number:

.3

121 of 133

ODCM: GASEOUS EFFLUENTS

ATTACHMENT L
Page 2 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-29

CV-1 AND CV-2 DEPOSTION PARAMETERS (D/Q) FOR CONTINUOUS RELEASES
>500 HRS/YR OR >150 HRS/QTR FOR SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)

(1E-9 meters™?)

INDIVIDUAL RECEPTORS
DOWNWIND SITE VEGETABLE MILK  MILK MEAT

SECTOR _ BOUNDARY  GARDEN COW GOAT _ ANIMAL RESIDENCE
N 2540 2.05 T 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
SSE 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 3.94 221 - 1.320 1.920 2.21
WSW 27.50 2.65 596 - 2.380 2.65
W 3160 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




—~ : . — . - . ’ ' Procedure Number:
. Beaver Valley Power Station 1 ropca.0n
Title: S . Unit: ] Level Of Use: -
- ) , 12 In-Field Reference
ODCM: GASEOUS EFFLUENTS : Revision: .| Page Number:
: , L -3 122 of 133
ATTACHMENT L , ' a
Page 3 of 7 _
CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)
TABLE 2.3-30 |

VV-1 AND VV-2 DEPOSTION PARAMETERS (D/Q) FOR CONTINUOUS RELEASES
>500 HRS/YR OR >150 HRS/QTR FOR SPECIAL DISTANCES -
(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
' (1E-9 meters™)

Same as Table 2.3-29




Beaver Valley_PoWer Station

Procedure Number: - :

1/2-ODC-2.02
Title: [ Unit; Level Of Use:
g - 1/2 In-Field Reference -
ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
. - 3 123 of 133

‘ATTACHMENT L
Page 4 of 7

CONTINUOQUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-31

TV-2 DEPOSTION PARAMETERS (D/Q) FOR CONTINUOUS RELEASES
>500 HRS/YR OR >150 HRS/QTR FOR SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)

(1E-9 meters™)

INDIVIDUAL RECEPTORS |
DOWNWIND ~ SITE VEGETABLE MILK  MILK  MEAT

SECTOR  BOUNDARY  GARDEN COW  GOAT ANIMAL RESIDENCE
N 20.20 2.05 - 693 847 2.190
NNE 34.90 2.02 - 459 1.850 2.110
NE 5420 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
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 3.95 221 - 1.320 1.920 2210
WSW 25.10 2.65 597 - 2.380 2.650
W 28.40 123 646 - 961 1.230
WNW 30.90 223 ] 490 045 2230 . 2.230
NW 15610 14.90 - 276 1.980 15.500
NNW 25.10 6.53 - 068 1.100 9.920




- — - - ' Proce&ure Number:
| Beaver Valley Power Station N opc2.02
Title: : Unit: Level Of Use:
: _ ' _ : S 1/2° In-Field Reference
ODCM: GASEOUS EFFLUENTS . - | Revision: Page Number: '
o : _ . ‘ g 3 124 0f 133
ATTACHMENT L :
- Page 5of 7
CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

- TABLE 2.3-32

CB-2 DEPOSTION PARAMETERS (D/Q) FOR CONTINUOUS RELEASES
>500 HRS/YR OR >150 HRS/QTR FOR SPECIAL DISTANCES
(IDENTIF IED IN ATTACHMENT E TABLE 2.2-3)

(1E-9 meters” )

Same as Table 2.3-31




Procedure Number:

Beaver Valley Power Station 1 /2.0DC-2.02

Title: -| Unit: Level Of Use: .
: S 12 .In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
: - : - 3 125 of 133
ATTACHMENT L '
Page 6 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)
TABLE 2.3-33

DV-2 DEPOSTION PARAMETERS (D/Q) FOR CONTINUOUS RELEASES
>500 HRS/YR OR >150 HRS/QTR FOR SPECIAL DISTANCES '
(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
(1E-9 meters™)

Same as Table 2.3-29




" ] — . : ' Procedure Number:
| ‘Beaver Valley Power Station 1/2-ODC-2.02

Title: ' : . Unit: Level Of Use o

R : 1/2 ¢ ‘In-Field Reference
ODCM: GASEOUS EFFLUENTS 4 Revision: | Page Number.

M . 3 126 of 133

ATTACHMENT L
Page 7 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)
TABLE 2.3-34

WV-2 DEPOSTION PARAMETERS (D/Q) FOR CONTINUOUS RELEASES
>500 HRS/YR OR >150 HRS/QTR FOR SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E TABLE 2.2- 3)

(1E-9 meters ™) :

Same as Table 2.3-29




Procedure Number:

'1/2-ODC-2.02

Title:

ODCM: GASEOUS EFFLUENTS

“Beaver Valley Power Station

Unit:

172

Level Of Use: R
In-Field Reference .

3

Revision: .

Page Number:

127 of 133

. ATTACHMENT M

. Page 1 of 3 _
BATCH RELEASE DISPERSION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-35

CV-1 AND CV-2 DISPERSION PARAMETERS (X/Q) FOR BATCH RELEASES
>500 HRS/YR OR 2150 HRS/QTR FOR SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)

(sec/m)
INDIVIDUAL RECEPTORS
DOWNWIND SITE'~ VEGETABLE MILK  MILK  MEAT |
SECTOR* BOUNDARY GARDEN COW  GOAT - ANIMAL RESIDENCE
N 8.21E-5 8.38E-6 - 3.72E-6  4.34E-6 8.82E-6
NNE 3.04E-5 4.71E-6 - 140E-6 4.38E-6  4.87E-6
NE 4.59E-5 2.21E-5 6.05E-7 1.38E-7  6.05E-7 2.28E-5
ENE 3.72E-5 5.25E-6 - 5.66E-7 - 1.88E-5
E 2.93E-5 3.79E-6 5.15E-7  1.17E-6  1.17E-6 1.78E-5
ESE 2.47E-5 5.61E-6 - 2.34E-6 5.61E-6 5.61E-6
SE 2.14E-5 5.00E-6 8.13E-7 . 8.13E-7 2.03E-6 5.00E-6
SSE 2.21E-5 6.31E-6 1.11E-6  3.92E-7  6.13E-6 8.49E-6
S 2.15E-5 3.03E-6 2.76E-6 -- 4.93E-6 5.14E-6
SSW 2.18E-5 6.58E-6 3.81E-6 1.82E-6  6.58E-6 1.78E-5
SW 1.82E-5 1.03E-5 - 6.67E-6  9.12E-6 1.03E-5
WSW 1.09E-4 1.29E-5 4.10E-6 - 1.19E-5 1.29E-5
W 1.49E-4 1.05E-5 6.55E-6 - 8.77E-6 1.05E-5
WNW 1.91E-4 1.72E-5 1.28E-5 1.23E-6  1.72E-5 1.72E-5
NW 3.08E-4 6.13E-5 - '3.80E-6  1.36E-5 6.36E-5
NNW ~ 1.80E-4 3.54E-5 - 1.35E-6  9.27E-6 5.29E-5

*Measured relevant to center point between BV-1 and BV-2 Containment Buildings

Period of Record: 1976 - 1980




) . » . Procedure Number: .
~ Beaver Valley Power Station e ODC2.02
Title: : S Unit: Level Of Use:
, _ o 12 = In-Field Reference
ODCM: GASEOUS EFFLUENTS Reviion; | Page Number,
. ‘ 3 128 of 133

"ATTACHMENT M
' Page 2 of 3

BATCH RELEASE DISPERSION PARAMETERS (SPECIAL DISTANCES) -

TABLE 2.3-36

VV-1 AND VV-2 DISPERSION PARAMETERS (X/Q) FOR BATCH RELEASES
' 2500 HRS/YR OR 2150 HRS/QTR FOR SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3) -

(sec/m’)
INDIVIDUAL RECEPTORS
DOWNWIND SITE - VEGETABLE . MILK MILK MEAT
SECTOR*  BOUNDARY = GARDEN COwW GOAT  ANIMAL RESIDENCE
N 9.75E-5 1.00E-5 - 421E-6  4.95E-6 1.06E-5
NNE 3.78E-5 5.11E-6 -- 1.43E-6  4.72E-6 5.30E-6
NE 6.13E-5 2.70E-5 6.20E-7 1.40E-7  6.20E-7 2.81E-5
ENE 4.83E-5 5.58E-6 -- 5.71E-7 - 2.24E-5
E 3.66E-5 3.99E-6 525E-7  1.19E-6  1.19E-6 2.10E-5
ESE 2.99E-5 6.13E-6 -- 243E-6  6.13E-6 6.13E-6
SE 2.55E-5 5.29E-6 8.24E-7 8.24E-7 2.13E-6  5.29E-6
SSE 2.65E-5 6.72E-6 1.12E-6 3.95E-7  6.53E-6 9.22E-6
S 2.52E-5 3.14E-6 2.83E-6 -- 5.29E-6 5.53E-6
SSwW 2.60E-5 7.34E-6 4.15E-6 1.92E-6  7.34E-6 2.09E-5
SW 2.13E-5 1.18E-5 -- 741E-6  1.04E-5 1.18E-5
WSW 1.34E-4 1.51E-5 4.46E-6 -- 1.38E-5 1.51E-5
\Y 1.77E-4 1.25E-5 7.40E-6 - 1.02E-5 1.25E-5
WNW 2.33E-4 2.07E-5 1.49E-5 1.30E-6  2.07E-5 2.07E-5
NW 3.32E-4 8.57E-5 -- 4.24E-6  1.64E-5 8.85E-5
NNW 1.90E-4 4.69E-5 -~ 1.45E-6  1.09E-5 6.75E-5

*Measured relevant to center point between BV-1 and BV-2 Containment Buildings

Period of Record: 1976 - 1980




- q " - ‘ . . . . . Précedure Number: :
__Beaver Valley Power Station | 1n-0DC2.02
| Title: ’ Unit: Level Of Use:
- N - S 1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS | . . Revision: | Page Number:
- : , 3 129 of 133
ATTACHMENT M _
_ Page3of3 . ‘ -
BATCH RELEASE DISPERSION PARAMETERS (SPECIAL DISTANCES)
TABLE 2.3-37
. PV-1/2 DISPERSION PARAMETERS (X/Q) FOR BATCH RELEASES
>500 HRS/YR OR =150 HRS/QTR FOR SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
(sec/m3)
. . INDIVIDUAL RECEPTORS
DOWNWIND SITE VEGETABLE MILK MILK MEAT
SECTOR* BOUNDARY GARDEN COW GOAT. ANIMAL RESIDENCE
N 3.09E-9 3.30E-6 ' - 1.13E-6 1.34E-6 3.36E-6
NNE 2.85E-9 2.68E-6 -~ 6.52E-7 2.47E-6 2.68E-6
NE 2.02E-10 7.42E-9 5.44E-7 1.24E-7 5.44E-7 5.51E-9
ENE 1.02E-9 3.21E-6 -~ 6.29E-7 - 1.67E-9
E 2.15E-9 2.91E-6 4 96E-7 1.14E-6  1.14E-6 2.91E-6
ESE 6.90E-9 4.97E-6 -- 1.95E-6 4 .97E-6 4 81E-6
SE 2.91E-6 3.52E-6 6.02E-7 6.02E-7 1.43E-6 3.52E-6
SSE 491E-6 3.56E-6 6.53E-7 2.18E-7 3.47E-6 4.71E-6
S 2.41E-6 1.78E-6 1.65E-6 - 2.84E-6 2.96E-6
SSwW 4.83E-6 2.52E-6 1.50E-6 6.60E-7  2.52E-6 3.96E-6
SW 4.82E-6 2.75E-6 -- 1.78E-6 2.44E-6 2.75E-6
WSW 5.77E-7 2.81E-6 8.79E-7 - 2.57E-6 2.81E-6
w 2.88E-9 - 1.68E-6 4 .89E-7 - 1.37E-6 I.68E-6
WNW 3.40E-9 1.61E-6 1.13E-6 1.10E-7 1.61E-6 =~ 1.61E-6
NwW 1.34E-9 3.31E-8 -- 2.03E-7 1.07E-6 3.10E-8
NNW 1.52E-9 3.73E-6 -- 1.73E-7 1.31E-6 3.81E-6

*Measured relevant to BV-1 natural draft cooling tower

Period of Record: 1976 - 1980




SECTOR

TABLE 2.3-38

) PV-1/2 DISPERSION PARAMETERS (D/Q) FOR
CONTINUOUS RELEASES 2500 HRS/YR OR 2150 HRS/QTR

(sec/mj)

DISTANCES TO THE CONTROL LOCATIONS, IN MILES

00-05 05-1.0 1.0-15 15-20 20-25 25-30 3.0-35 35-40 40-45 45-50
N 2.75E-15 1.07B-5 4.10E-6 261E-6 1.51E-6 1.13E-6  8.84E-7 7.13E-7 5.93E-7  S5.06E-7
NNE 590E-17 539B-6 2.83E-6  2.19E-6 1.36E-6 1.13E-6  8.05E-7 651E-7 5.64BE-7  4.81E-7
NE 445E-16 1.67E-8 7.39E-8 2.28E-6 . 1.72E-6 1.19B-6 9.28E-7  6.76B-7  7.34B-7  5.32E-7
ENE 1.92E-15  8.87E-8 2.60E-6 221E-6 1.66E-6 1.13E-6 9.25E-7 7.23E-7 6.06E-7  3.82E-7
E 1.84E-15  5.10E-6  2.77E-6  2.23E-6  1.44E-6 1.12E-6 8.74E-7 6.92E-7 5.11E-7  4.82E-7
ESE 2.96E-13  5.26E-6 3.48E-6 2.04E-6  134E-6 9.93E-7 6.70E-7 5.76E-7  4.37E-7  3.83E-7
SE 9.16E-8  3.I3E-6 3.38E-6 1.99E-6 1.31E-6 9.58E-7 7.14E-7 5.74E-7  432E-7  3.68E-7
SSE 3.50E-8  4.86E-6 3.33E-6 1.95E-6 1.29E-6 9.42B-7 6.55E-7 5.24E-7  3.95E-7  3.32E-7
S 122E-7  4.12E-6 3.97E-6 = 2.34E-6 1.59E-6 1.17E-6 . 7.75E-7  6.24E-7  A474E-7  4.00E-7
SSW 1.75E-5  622E-6  2.84E-6  2.18B-6  148E-6 1.08E-6 7.83E-7 631E-7 5.62E-7 . 4.77E-7
SW 208E-5  9.11B-6 3.47B-6 2.19E-6 125E-6 1.11E-6  8.19E-7 7.17B-7 6.89E-7  5.85E.7
WSW 8.56E-8  935E-6 3.16E-6 229E-6 1.46B-6 1.01E-6 9.06E-7 7.52E-7 5.99B-7 S5.07E-7
w SA44E-17  4.52B-6 421E-6  249E-6 1.69E-6 125E-6 4.86E-7 7.68E-7 SS0E-7  5.48E7
WNW 9.25E-18 144E-8 5.66E-8 192E-6 1.59B-6 1.17B-6  7.75B-7  4.61E-7 5.28B-7  4.89E-7
NW 2.61E-16  198E-8 ° 8.37E-8 224E-6 146E-6 1.08E-6 8.09E-7 6.12E-7 542E-7  4.60E-7
NNW 1.91E-15 3.91E-6 3.66E-6 2.15B-6 1.40E-6 1.08E-6 8.03E-7 6.48E-7  537E-7  4.56E-7
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. GASEOUS RADWASTE SYSTEM
i I
FIGURE 2.4-1
BV-1 AND 2 GASEOUS RADVASTE SYSTEM
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Beaver Valley Power Station _

Procedure Number: _ -
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Page 1 of 1

FIGURE 2.4-2

BV~1 AND 2 GASEOUS EFFLUENT RELEASE POINTS -

BV-1 AND BV-2 GASEOUS EFFLUENT RELEASE POINTS

—=— Ohio River

Release Point & Description Elevation
1. Unit 1:  Ventilation Vent 79 feet = 24 meters
2. Unit 1:  Contairment / SLCRS Vent 154 feet = 47 meters
3. Unit 182: Process Vent 475 feet = 145 meters
4. Unit 2:  Ventifation Vent 85 feet = 26 meters
5. tnit 2;:  Containment / SLCRS Vent 154 feet = 47 meters
&, Unit 2:  Condensate Polishing Building Vent 80 feet = 24 meters
7. Unit 2: Waste Gas Storage Vault Vent B0 feet = 24 meters
8. Unit 2: Decontamination Building Vent 80 feet = 24 meters
9. Unit 2: _Turbine Building Vent 109 feet = 33 meters
Note: The Release Point shown for the Unit 2 Turbine Bujlding Vent is
% a representative exhaust point for the 10 roof exhaust outlets,
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