
New: 1/2-ODC-2.02
Old: SECTIONS 2 & 5



A9.621B

Beaver Valley Power Station

Unit 1/2

112-ODC-2.02

ODCM: GASEOUS EFFLUENTS

Document Owner
Manager, Health Physics

r
0 1Revision Number

Level Of Use In-Field Reference

Safety Related Procedure Yes_.



Beaver Valley Power Station 1/2dure Number

tlc: Unit Level Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Numbe:

0 n of l).R

TABLE OF CONTENTS

1.0 PURPOSE ............................... 4
2.0 SCOPE ................ 4
3.0 REFERENCES AND COMM7lIENTS .................................................................................... 4

3.1 References ................................. 4
3.2 Commitments ................................. 6

4.0 RECORDS AND FORMS ............................... .. 6
4.1 Records ................................ 6
4.2 Forms ................................ 6

5.0 PRECAUTIONS AND LIMITATIONS ........................ . . . 6
6.0 ACCEPTANCE CRITERIA ............................... . . 7
7.0 PREREQUISITES ................................. 8
8.0 PROCEDURE ................................. 8

8.1 Alarm Setpoints ............................................. 8
8.1.1 BV-1 Monitor Alarm Setpoint Determination ........................................... 8
8.1.2 BV-2 Monitor Alarm Setpoint Determination . ................................. 17
8.1.3 BV-1/2 Monitor Alarm Setpoint Determination . ................................ 27

82 CompaWth 10 CFR 20DoseRateInit (ODCMCXNIROL3.112v1) ............. ......................... 34
8.2.1 Dose Rate Due To Noble Gases ............................................ 34
8.2.2 Dose Rate Due To Radioiodines And Particulates . .............................. 41

8.3 Compliance With 10 CFR 50 Dose Limits (ODCM CONTROLS 3.11.2.2 And 3.11.2.3)
(Gaseous) .. 45
8.3.1 Dose Due To Noble Gases . 45
8.3.2 Dose Due To Radioiodines And Particulates .52

8.4 Gaseous Radwaste System .67
8.4.1 BV-1 Gaseous Radwaste System Components .67
8.4.2 BV-2 Gaseous Radwaste System Components .68

ATTACHMENT A GASEOUS SOURCE TERM .................................................................. 70
ATTACHMENT B GASEOUS EFFLUENT MONITOR DETECTION EFFCIENCIES ................. 72
ATTACHMENT C MODES OF GASEOUS RELEASE .................................................................. 74
ATTACHMENT D RADIONUCLIDE MIX .................................................................. 75
ATTACHMENTE DISTANCES TO RELEASE POINTS ................................................................ 77
ATTACHMENT F 0-5 MILE DISPERSION PARAMEERS.......................................................78
ATTACHMENT G NOBLE GAS DOSE FACTORS AND DOSE PARAMETERS ......................... 85
ATTACHMENT H ORGAN DOSE PARAMETERS......................................................................87
ATTACHMENT I MODES OF GASEOUS RELEASE....................................................................88
ATTACHMENT J P&I ORGAN DOSE FACTORS .................................................................. 89
ATTACHMENT K CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES) ...... 108
ATTACHMENT L CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL

DISTANCES) .................................................................. 115
ATTACHMENT M BATCH RELEASE DISPERSION PARAMETERS (SPECIAL

DISTANCES) ............................................................. ;.122 122
ATTACHMENT N BATCH RELEASE DISPERSION PARAMETERS (0 - 5 MILES) ................. 125
ATTACHMENT O GASEOUS RADWASTE SYSTEM ............................................................. 126



Procedure Number.

Beaver Valley Power Station 1/2-ODC-2.02
nixe:. Unit Level Of Use:

1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Page Number
I 0 I of 128

TABLE OF CONTENTS

ATTACHMENT P
ATTACHMENT Q

BV-i AND BV-2 GASEOUS EFFLUENT RELEASE POINTS ...................... 127
SITE BOUNDARY FOR GASEOUS EFFLUENTS ......................................... 128



Beaver Valley Power Station N/2-ODC-2.02 |
Tidle: Unit Level Of Use: -

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Reviion: Pf Nu

a. A dnf I

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 alarm setpoints

1.1.2 Gaseous effluent dose rate calculations

1.1.3 Gaseous effluent dose calculations

1.2 This procedure also provides information related to the following:

1.2.1 Gaseous Radwaste Treatment System.

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 the
old ODCM.

2.0 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

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

3.1.1.4 Calculation Package No. ERS-SFL-85-03 1, 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

3.1.1.6 Calculation Package NaERS-ATL-87-026,BVPS-1 and BVPS-2 ODCM T Factor
Justification

I

I
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3.1.1.7 LetterNDISHP:776, dated February 12, 1988, BVPS-1 ODCMTable 2.2-2,
Appendix B

3.1.1.8 Stone and Webster Calculation No. UR(B)-262, Gaseous Releases From
Containment Vacuum Pumps

3.1.2 References for BV-2 Gaseous Effluent Monitor Setpoints

3.12.1 Calculation Package No.ERS-SFL-86-026,Unit 2 DRMS Isotopic Efficiencies

3.1.2.2 Calculation Package No. ERS-HHM-87-014, Unit IfUnit 2 ODCM Gaseous
Alarm Setpoint Determinations

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

3.1.2.4 Calculation Package No. ERS-ATL-87-026, BVPS-1 and BVPS-2 ODCM T
Factor Justification

3.1.2.5 Stone and Webster Calculation No. UR(B)-262, Gaseous Releases From
Containment Vacuum Pumps

3.1.3 References Used for other portions of this procedure

3.1.3.1 NUREG-0133, Preparation of Radiological Effluent Technical Specifications 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)

3.1.3.3 NUREG-0324; XOQDOQ Program for the Meteorological Evaluation of Routine
Releases at Nuclear Power Stations, September 1977

3.1.3.4 NUREG-0017; Calculation of Releases of Radioactive Materials in Gaseous and
Liquid Effluents form PWR's Revision 0.

3.1.3.5 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

3.1.3.9 1/2-ADM-0101, Revision and Approval of Documents
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3.2 Commitments

3.2.1 None

4.0 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 calculation package) with an appropriate RTL
number.

4.2 Forms

4.2.1 None

5.0 PRECAUTIONS AND LIMITATIONS

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

5.2 ODCM CONTROLS applicable to accumulated dose apply individually to each unit.

5.3 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 determination of site
dose rate and dose attributed to that unit.

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.

5.4 At BV-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 controlling dose rate,

but the indicated uCilcc value may differ from the actual value.

5.5.3 All BV-I 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 A release 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, containment

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.

5.6.2 The batch relative concentration value has been calculated in accordance with the
guidelines provided in NUREG-0324 3 1-l33 1 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 In regards to this, the site boundary for gaseous effluents was included 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. (3.13.2)

6.1.1 All changes to this procedure shall be prepared in accordance with 1/2-ADM-0I00(3l 38

and 1/2-ADM-1640.(3.13.7)

6.1.2 All changes to this procedure shall be reviewed and approved in accordance with 1/2-
ADM_010 1(3-13.9) and 1/2-ADM-1640. (3.13.7)
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7.0 PREREQUISITES

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

8.0 PROCEDURE

8.1 Alarm Setpoints

8.1.1 BV-1 Monitor Alarm Setpoint Determination

ODCM CONTROL 3.11.2.1 require that the dose rate in unrestricted areas due to noble gasradionuclides 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.

I
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Monitor Setpoint Specifications Based On Fraction Of Site Limit

UNIT RELEASE POINT
MONITOR NO.

(VV-1) Unit 1, Auxiliary Building Vent
Pri.: RM-IVS-101B or
Alt.: RM-IVS-109 (5)

FRACTION OF SITE LIMITING DOSE RATE

Upper Alarm

60% (HIGH-HIGH)
60% (HIGH)

Lower Alarm

30% (HIGH)
30% (ALERT)

(CV-1) Unit 1, RX Containment/SLCRS Vent
Pri.: RM-IVS-107B or 60% (HIGH-HIGH)
Alt.: RM-IVS-110 (5) 60% (HIGH)

(PV-1/2), Unit 1/2, Gaseous Waste/Process Vent
Pri.: RM-lGW-108B or 60% (HIGH-HIGH)
Alt.: RM-IGW-109 (5) 60% (HIGH)

(CV-2), Unit 2, SLCRS Filtered Pathway
2HVS-RQ109E 60% (HIGH)

30% (HIGH)
30% (ALERT)

30% (HIGH)
30% (ALERT)

30% (ALERT)

(VV-2), Unit 2, SLCRS Unfiltered Pathway
2HVS-RQ1OlB 60% (HIGH)

(WV-2), Unit 2, Waste Gas Storage Vault Vent
2RMQ-RQ303B 60% (HIGH)

(DV-2), Unit 2, Decontamination Building Vent
2RMQ-RQ301B 60% (HIGH)

(CB-2), Condensate Polishing Building Vent
2HVL-RQ112B 60% (HIGH)

30% (ALERT)

30% (ALERT)

30% (ALERT)

30% (ALERT)
-

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 Determination Based On A Calculated Mix For W-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.e.; 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
condition shall be as follows:

BV-1 ALARM SETPOINTS FOR GROUND RELEASES
cpm ABOVE BACKGROUND

6&% 30%
(P) PRUAARY* SHE SHE

MONITOR If LIT
(A) ALIERNA[E UPPER UPPER

MONIOR CR ALARM ALARM
* Continuous Release ViaThe BV-i (P)RM-IVS-1O1B 3000 1800 900

Auxilary Building Vent (VV-1) (A)RM-lVS-109(5) 1470 879 440
* Batch Release Of Containment (P)RM-1VS-1O1B 1200 718 359

Purge Via The BV-1 Auxiliary (A)RM-lVS-109(5) 1430 860 430
Building Vent (VV-1)

* Continuous Release Via The BV-1 (P)RM-lVS-107B 6440 3870 1930
Rx ContainmentlSLCRS Vent (A)RM-IVS-1 10(5) 3380 2030 1010
(CV-1)

* Batch Release Of Containment (P)RM-IVS-107B 12,700 7630 3810
Purge Via The BV-1 Rx (A)RM-1VS-i 10(5) 6660 4000 2000
ContainmentlSLCRS Vent (CV-1)

*IF the primary monitor is out of service, N 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:

* Source terms given in ATTACHMENT A Table 2.1-la. The gaseous source terms
were derived from Stone & Webster computer code GAS1BB (similar to NUREG-
0017),(3.13.4) and computer code DRAGON 4 (for the containment vacuum pump
sources). ATTACHMENT A Table 2.1-la does not include particulates and iodines,
which are not used in site noble gas dose rate calculations.

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

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

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

* Discharge flow rate of 56,800 cfm for a CV-2 Batch Release of Containment Purge.
This is comprised of 7,500 cfm from the containment purge plus 49,300 cfm for CV-2.

* 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 W-1.

* Continuous release via CV-1.

* Batch release of BV-1 Containment Purge via W-1.

* Batch release of BV-i 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:

* 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-la.

* 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:

S = [2.1(1)-]

where:

A; = The total radioactivity or radioactivity concentration of noble gas
radionuclide "i" in the gaseous effluent from ATTACHMENT A
Table 2.1-la.
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8.1.1.1.2 BV-1 Maximum Acceptable Release Rate (Whole Body Exposure)

The maximum acceptable total release rate (uCi/sec) of all noble gasradionuclides in the gaseous effluent (Q0) based upon the whole body exposure
limit was calculated by.

Qt = 50( [2.1(1)-2](X/Q) K1 Si

where:

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

= 1.03E4 sec/M3 for continuous releases.

(X/q)v 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/m3 for batch release of containment purge.

(X/Q)CV = 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 2.24.

- 9.24E-5 sec/m3 for continuous releases.

(X/q)cv = 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/M3) from
ATTACHMENT M Table 2.3-35.

= 3.08E-4 sec/m3 for batch release of containment purge.

K= The total whole body dose factor due to gamma emissions
from noble gas radionuclide "i" (mremlyear/uCi/m 3) from
ATTACHMENT G Table 2.2-11.

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

I
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8.1.1.1.3 BV-1 Maximum Acceptable Release Rate (Skin Exposure)

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

3000
Qt =/Q) Y, (Li + 1. lMi ) Si

where:

L; = The skin dose factor due to beta emissions from noble gas
radionuclide "i"(mremlyear/uCi/m 3) from ATTACHMENT G
Table 2.2-11.

Mi = The air dose factor due to gamma emissions from noble gas
radionuclide "i"(mrad/year/uCi/m 3) 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 as in Section 8.1.1.1.2.

8.1.1.1.4 BV-1 Maximum Acceptable Release Rate (Individual Radionuclide)

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

Qi = Si Qt (2.1(1)-4]

NOTE: Use the lower of the Qt values obtained in Section 8.1.1.1.2 and
8.1.1.1.3.i
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8.1.1.1.5 BVY1 Maximum Acceptable Concentrations (Individual Radionuclide)

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

2.12E-3 Q1  [2.1(1)-5]

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 ft3/cc).

8.1.1.1.6 BV-1 Monitor Count Rate

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

CR= XCiE, [2.1(1)-6)]

where:

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

8.1.1.1.7 BV-1 Mlonitor Setpoints

The monitor alarm setpoints above background were determined as follows:

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

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

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

HSP = 0.30 x CR [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.

I
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8.1.1.2 BV-1 Setpoint Determination Based On Analvsis Prior To Release For W-1
and CV-1 Ground Releases

When the setpoints established using "the calculated mix" for ground releases do not

provide adequate flexibility for operational needs, the method described below may

be used in lieu of that set forth in Step 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:

* Batch release-of Containment Purge via W-1.

* Batch release of Containment Purge via CV-1.

8.1.1.2.1 BV-1 Maximum Acceptable Release Rate

The maximum acceptable discharge flow rate from VV-1 and CV-1 during

purging is determined as follows:

The maximum acceptable gaseous discharge flow rate (f) from W-1 and

CV-1 (cfm) during purging based upon the whole body exposure limit is

calculated by.

1.06 S T [2.1(1)-17]

- (X/q) K, C;

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 ft3 /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 forT 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).1.6)
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(X/q)v = The highest calculated short term relative concentration of
effluents released via VV-1 for any area at or bey'ond the
unrestricted area boundary for all sectors (sec/nm ) from
ATTACHMENT M Table 2.3-36.

= 3.32E4 sec/m3

(XUq)v = 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/m3) from ATTACHMENT M
Table 2.3-37.

= 3.08E-4 sec/m3

K1  = The total whole body dose factor due to gamma emissions from
noble gas radionuclide "i" (mremlyear/uCi/m 3) from
ATTACHMENT G Table 2.2-11.

Ci = The undiluted radioactivity concentration of noble gas
radionuclide "i" in the gaseous source (uCilcc) as determined by
analysis of the gas to be released.

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

6.36 S T
f(Xtq) Y,(Li + 1 .lMi C; 211-8

where:

6.36 = 30 00mrem/yrx2.12E-3

3000 mrem/yr = dose rate limit

2.12E-3 = unit conversion factor
= (60 sec/min x 3.53E-5 ft3 /cc)

Li = The skin dose factor due to beta emissions from noble gas
radionuclide "i" (mremlyear/uCi/m 3) from ATTACHMENT G Table
2.2-11.

Mi= The air dose factor due to gamma emissions from noble gas
radionuclide "i" (mrad/year/uCi/m3) from ATTACHMENT G Table
2.2-11.

(X/q) = Same as above.

I
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* 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.

8.1.1.2.2 BV-1 Monitor Setpoints

The monitor alarm setpoints above background are determined as follows:

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

f :CE
HHSP [2.1(1)-19]

F'
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.

E, = The detection efficiency of the monitor for noble gas radionuclide "i"
(cpmluCi/cc) from ATIACHMENT B Table 2.1-2a.

* When a HIGH-HGH set point has been calculated according to this
section, the monitor HIGH Alarm Setpoint above background (ncpm) is
determined as follows:

HSP = HHSP x 0.5 [2.1(1)-20]

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 VV-2. CV-21
DV-2, WV-2 and CB-2 Ground Releases.

,-
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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
CR UPPER LOWER

MONITOR ncpm DV ALARM ALARM
* Continuous Release Via The BV-2 2HVS-RQIOlB 8260 3.01E-4 I.81E-4 9.04E-5Ml frr W- nV r - . 0

SLAM¶b unfitered Pathway (VV-2)
* Batch Release Of Containment

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

* Continuous Release Via The BV-2
SLCRS Filtered Pathway (CV-2)

* Batch Release Of Containment
Purge Via The BV-2 SLCRS
Filtered Pathway (CV-2)

* Continuous Release Via The BV-2
Condensate Polishing Building
Vent (CB-2)

* Continuous Release Via The BV-2
Decontamination Building Vent
(DV-2)

* Continuous Release Via The BV-2
Waste Gas Storage Vault Vent
(WV-2)

2HVS-RQ1OlB

2HVS-RQ109E

2HVS-RQ109E

2HVL-RQ112B

2RMQ-RQ301B

2RMQ-RQ303B

2020 7.39E-5 4.43E-5 2.22E-5

4320 2940
±Ci/sec

16,400 1130
giCi/sec

1770
uCi/sec

676
pCi/sec

883
pCisec

338
tiCi/sec

28,900 1.61E-3 9.63E-4 4.82E-4

56,600 3.15E-3 1.89E-3 9.44E-4

912,000 2.58E-2 1.55E-2 7.74E-3
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The setpoints were determined using the following conditions and information:

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

* The Containment Building Purge radionuclide mix was utilized for the purposes
of determining an alarm setpoint for the 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-lb 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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* Information listed under References for BV-2 Gaseous Effluent Monitor
Setpoints.

The calculation method given in Sections 8.1.2.1.1 through 8.1.2.1.7 was used toderive the alarm setpoints for the following operational conditions:

* Continuous release via W-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 release via WV-2.

8.1.2.1.1 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-lb.

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

Si = Ai [2.1(2)-11

where:

Ai = The radioactivity concentration of noble gas radionuclide "i" in the
gaseous effluent from AITTACHMENT A Table 2.1-lb.

-I Y

I
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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 = 500 [2.1(2)-2]
(XIQ) IK, Si

where:

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

= 1.03E-4 sec/m3 for continuous releases.

(X/q)iv = 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/m3) from ATTACHMENT M Table 2.3-36.

= 3.32E-4 sec/m3 for batch release of containment purge.

(X/Q)Cv = The highest calculated annual average relative concentration of
effluents released via CV-2 for any area at or beyTond the
unrestricted area boundary for all sectors (sec/m ) from
ATTACHMENT F Table 2.24.

= 9.24E-5 sec/m3 for continuous releases.

(X/q)cv = 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/m3) from ATTACHMENT M Table 2.3-35.

- 3.08E-4 sec/m3 for batch release of containment purge.

(X/Q)cp = The highest calculated annual average relative concentration of
effluents released via CB-2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/mr) from
AT1ACHMENT F Table 2.2-10.

= 7.35E-5 sec/n 3 for continuous releases.
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(X/Q)dv = 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 (sec/m ) from
ATTACHMENT P Table 2.2-8.

= 9.24E-5 sec/m 3 for continuous releases.

(X/Q)Wv = The highest calculated annual average relative concentration of
effluents released via WV-2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/M3 ) from
ATTACHMENT P Table 2.2-9.

= 9.24E-5 sec/M3 for continuous releases.

K; = The total whole body dose factor due to gamma emissions from
noble gas radionuclide "i" (mrem/year/uCi/m 3 )from
ATTACHMENT G Table 2.2-11.

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

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

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

Qt = 3000
(X/Q) Y, (Li + LIlM,) Si

1

(2. 1(2)-3]

where:

Li = The skin dose factor due to beta emissions from noble gas
radionuclide "i"(mrem/year/uCi/m 3 ) from ATIACHMENT G
Table 2.2-11.

= The air dose factor due to gamma emissions from noble gas
radionuclide "i"(mrad/year/uCi/m 3) 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 as in Section 8.1.2.1.2.

8.1.2.1.4 BV-2 Maximum Acceptable Release Rate (Individual Radionuclide)

The maximum acceptable release rate (uCi/sec) of noble gas radionuclide "i"
in the gaseous effluent (Q1) for each noble gas radionuclide in the gaseous
effluent was determined by:

I
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Qi = Si Qt [2.1(2)-4]

NOTE: Use the lower of the Qt values obtained in Section 8.1.2.1.2 and
8.1.2.1.3.

8.1.2.1.5 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:

C =2.12E -3 Qj [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 ft3/cc).

8.1.2.1.6 BV-2 Monitor Count Rate

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

noble gas radionuclide (CR) was determined by:

CR=TCj E; [2-1(2)-6)]

where:

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

8.1.2.1.7 BV-2 Monitor Setpoints

The monitor alarm setpoints above background were determined as follows:

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

0.60 x CR [2.1(2)-7]

HSP=i E*ve

where;

Ei ave = The CR of equation [2.1(2)-6] divided by the sum of the C; for
the respective mix.
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* The monitor ALERT Alarm Setpoint above background (uCi/cc) was

determined by:

0.30 x CRASP = E [2.1(2)-8]

8.1.2.2 BV-2 Setnoint Determination Based On Analysis Prior To Release for W-2and CV-2 Ground Releases

When the setpoints established using "the calculated mix" do not provide adequateflexibility for operational needs, the method described below may be used in lieu ofthat set forth in Section 8.1.2.1. In this case, the results of sample analysis are usedto determine the appropriate nuclide mix. This calculational method applies whendetermining the setpoint for the maximum acceptable discharge flow rate and theassociated HIGH Alarm Setpoint based on respective vent flow rate during thefollowing operational conditions:

* Batch release of Containment Purge via W-2.

* Batch release of Containment Purge via CV-2.

8.1.2.2.1 BV-2 Maximum Acceptable Release Rate

The maximum acceptable discharge flow rate from W-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 iscalculated by:

1.06ST
f(X/q) Ki C. [2.1(2)-17]

where:

1.06 = 50mremlyr 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 fO/cc)

S = Percent of site dose rate released via this pathway. Up to 60% ofthe site dose rate is permissible for one release point under the
alarm setpoint rules of Section 8.1.2.
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T = 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 = 960160 = 16).(3 1.2)

QUq)X1  = The highest calculated short term relative concentration of
effluents released via W-2 for any area at or beyond the
unrestricted area boundary for all sectors (sec/nm ) from
ATTACHMENT M Table 2.3-36.

= 3.32E-4 sec/m3

(X/q)cv = 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 (sectm ) from
ATTACHMENT M Table 2.3-37.

= 3.08E-4 sec/m3

Ki = The total whole body dose factor due to gamma emissions from
noble gas radionuclide "i" (mremlyear/uCi/m 3) from
ATTACHMENT G Table 2.2-11.

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

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

follows:

6.36 S T [2.1(2)-18]

- ~ (X/q) 7, (Li + L~lM;) C;

where:

6.36 = 3000 mrem/yr x 2.12E-3

3000 mremlyr = dose rate limit, skin exposure

2.12E-3 = unit conversion factor
= (60 sec/min x 3.53E-5 ft3/cc)

~i = The skin dose factor due to beta emissions from noble gas
radionuclide "i" (mremlyearluCilm 3) from ATTACHMENT G Table
2.2-11.
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= The air dose factor due to gamma emissions from noble gas
radionuclide "i" (mrad/yearluCi/m 3) from ATTACHMENT G Table
2.2-11.

(X/q) = Same as above.

* 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 limitshown above. The actual purge flow rate (cfm) must be maintained at orbelow this calculated (e) value or the discharge cannot be made from thevent.

8.1.2.2.2 BV-2 Monitor Setpoints

The monitor alarm setpoints above background are determined as follows:

* The calculated monitor HIGH Alarm Setpoint above background (netuCi/cc) attributed to the noble gas radionuclides is determined by:

f IC, E,
HSP = [2.1(2)-19]

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

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.

Ej = The detection efficiency of the monitor for noble gas
radionuclide "i" (cpm/uCi/cc) from ATEACEHMENT 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.

I



Beaver V e P e SProcedure Number:
Beaver Valley Power Station 1/2-ODC-2.02

Tide: Unit Level Of Use:
.112 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Page Number:
0 27 of 128

NOTE: To enable maintaining a constant conversion factor from cpm to
uCilcc in the Digital Radiation Monitoring System software, the
"calculated mix" is used rather than the analysis mix to calculate Ei 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.

* When a HIGH Alarm Setpoint has been calculated according to this
section, the monitor ALERT Alarm Setpoint above background (net
uCi/cc) is determined as follows:

ASP = HSP x 0.5 (2.1(2)-20]

8.1.3 BV-112 Monitor Alarm Setpoint Determination

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% 30%
(P)PRIMARY* SITE SITE

MONITOR LIMT 11MT
(A)ALTERNATE UPPER LOWER

MONITOR CR ALARM ALARM

* Continuous Release (P)RM-1GW-108B 3.83E7 3.60E5 1.20E5
(A)RM-IGW-109(5) 2.20E7 3.60E5 1.20E5

* Batch Release Of (P)RM-1GW-108B 3.93E5 2.36E5 1.18E5
BV-1 Decay Tanks or (A)RM-IGW-109(5) 7.87E6 3.60E5 1.20E5
BV-2 Storage Tanks

*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 a calculated mix from the FSAR and discharge
flow rate of 1450 cfm for PV-1/2.
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The calculational method below was used to derive the monitor setpoints for the
following operational conditions:

* Continuous release via PV-1/2.

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

* 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-I or BV-2
Containment Purge via this release point, the alarm setpoint shall be calculated in
accordance with Section 8.1.3.2.

8.1.3.1.1 BV-1/2 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 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-la. and
2.1-lb.

* 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:

S A .i [2.1-9]
2: Ai

where:

A; = The total radioactivity or radioactivity concentration of noble gas
radionuclide "i" in the gaseous effluent from ATTACHMENT A
Table 2.1-la and 2.1.1b.

8.1.3.1.2 BV-1/2 Maximum Acceptable Release Rate (Whole Body Exposure)

The maximum acceptable total release rate (uCi/sec) of all noble gas
radionuclides in the gaseous effluent (QJ based upon the whole body exposure
limit was determined by:

500 [2.1.10]
V; Si 2 ] -I

where:
I
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Vi = The constant for noble gas radionuclide "i" accounting for the gamma
radiation from the elevated finite plume (mremfyear/uCi/sec) from
ATTACHMENT G Table 2.2-12.

Si = From equation [2.1-9]

BV-J12 Maximum Acceptable Release Rate (Skin Exposure)

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

8.1.3.1.3

Qt= z
3000

[Li(X/Q)p, +l.lBi]Si
[2.1-11]

where:

Li = The skin dose factor due to beta emissions from noble gas
radionuclide "i"(mremlyear/uCilm 3 ) from ATrACHMENT G
Table 2.2-11.

(X/Q)P, = 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 3) from
ATTACHMENT F Table 2.2-6.

= 2.31E-6 sec/m3

(Xtq)pv = 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 3) from
ATTACHMENT N Table 2.3-38.

= 1.07E-5 sec/M3

B1 = 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 (mradlyear/uCi/sec) from
ATTACHMENT G Table 2.2-12.

8.1.3.1.4 BV-1/2 Maximum Acceptable Release Rate (Individual Radionuclide)

The maximum acceptable release rate (uCitsec) of noble gas radionuclide "i" in
the gaseous effluent (Qi) for each individual noble gas radionuclide in the
gaseous effluent was determined by:

Qi=SiQt [2.1-12]
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NOTE: Use the lower of the Qt values obtained in Section 8.1.3.1.2 and

8.1.3.1.3.

8.1.3.1.5 BV-l/2 Maximum Acceptable Concentrations (Individual Radionuclide)

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

C,, 2.12E-3 Qj [2.1-13]
F

where:

2.12E-3 = Unit conversion factor (60 sec/min x 3.53E-5 ft3/cc).

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

8.1.3.1.6 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= £ CiEt [2.1-14]

where:

E; = 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.

8.1.3.1.7 BV-1/2 Monitor Setpoints

The monitor alarm setpoints above background were determined as follows:

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

HHSP= 0.60x CR [2.1-151

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

HSP = 0.30 x CR (2.1-16] -

I
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8.1.3.2 BV-1/2 Setnoint Determination Based On Analysis Prior To Release For PV-

1/2 Elevated Releases

The following calculation method applies to gaseous releases via the PV-112 Gaseous

Waste/Process Vent when the "calculated mix" does not provide adequate

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

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

Setpoint based on this flow rate for the BV-1/2 Gaseous Waste Gas Monitor (RM-

GW-108B) or alternate (RM-IGW-109 CH 5) during the following operational

conditions:

* Continuous release via PV-1/2.

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

* Batch release of BV-l or BV-2 Containment Purge via PV-112.

8.1.3.2.1 BV-1f2 Maximum Acceptable Release Rate

Determine the maximum acceptable discharge flow rate for the release from

the Process Vent for the analyzed mix.

The maximum acceptable gaseous discharge flow rate (f) from the Process

Vent (cfm) based upon the whole body exposure limit is determined by:

1 = z C,[2.1-21]

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 ft3Occ)

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.

V; = The constant for noble gas radionuclide "i" 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.

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

6.36 S
f [L, M(X/Qw, + LIB ICi [2.1-22]

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 ft3/cc)

Li = The skin dose factor due to beta emissions from noble gas
radionuclide "i" (mrem/year/uCi/m 3) from ATTACHMENT G
Table 2.2-1 1.

(X/Q)PV = 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 3) from
ATTACHMENT F Table 2.2-6.

= 2.31E-6 sec/m3

(X/q)pv = 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/r 3) from ATTACHMENT N Table
2.3-38.

= 1.07E-5 sec/m3

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/yearluCi/sec) from
ATTACHMENT G Table 2.2-12.

* 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
(cfm) must be maintained at or below this (f) value.

I
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8.1.3.2.2 BV-1/2 Monitor Setpoints

The monitor alarm setpoints above background are determined as follows:

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

f 2:C, Ei
HHSP= F' [2.1-23]

where:

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

C1 = The undiluted radioactivity of noble gas radionuclide "i" in the
gaseous source (uCi/cc) as determined by analysis of the gas to be
released.

E, = The detection efficiency of the respective monitor (RM-IGW-108B)
or (RM-IGW-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 3.11±1)

8.2.1 Dose Rate Due To Noble Gases

The dose rate in unrestricted areas resulting from noble gas effluents from the site islimited 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 (3--3 1) thefollowing equations are used to show compliance with ODCM CONTROL 3.11.2.1.a.

z [ViQis + Ki (X/Q) Qiv]< 500 mrem/yr [2.2-1]

1 iLi(X/Q), + 1.B,] Qj, + [L, + 1.1M, I(X/Q)" Q11I]• 3000 mrem/yr [2.2-2]

where:

K; = The total body dose factor due to gamma emissions for each identified noble
gas radionuclide "i", mrem/year/uCi/m 3.

Li = The skin dose factor due to beta emissions for each identified noble gas
radionuclide "i", mrem/year/uCi/m3.

Mi = The air dose factor due to gamma emissions for each identified noble gas
radionuclide "i", mradlyear/uCi/m 3.

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

Bi = The constant for long-term releases (greater than 500 hrs/year) for each
identified noble gas radionuclide "i" accounting for the gamma radiation from
the elevated finite plume, mrad/year/uCi/sec.

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

Qi5 = The release rate of noble gas radionuclide "i" in gaseous effluents from free-
standing stack, uCi/sec.

Qiv = The release rate of noble gas radionuclide "i" in gaseous effluents from all vent
releases, uCi/sec.

(XI Q ). = The highest calculated annual average relative concentration for any area at or
beyond the unrestricted area boundary for elevated releases (sec/m 3).

(X- Q )v = The highest calculated annual average relative concentration for any area at or
beyond the unrestricted area boundary for elevated releases (sec/m3).
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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 Building Vent and the BV-2 SLCRS Unfiltered Pathway
atop the Auxiliary Buildings (VV-l and VV-2)

RP 2 & 5. The BV-1 Rx ContainmentlSLCRS Vent and the BV-2 SLCRS Filtered 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 Condensate Polishing Building Vent (CB-2)

RP 7. The BV-2 Waste Gas Storage Vault Vent (WV-2)

RP 8. The BV-2 Decontamination Building 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. At BV-1 the
source of these releases is the Supplementary Leak Collection and Release System
(SLCRS). At BV-2 the source of these releases is normal Auxiliary Building
Ventilation. It is also possible to release Containment Purges from these vents.

* 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 [2.2-11 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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8.2.1.1 Total Body Dose Rate (All Release Points)

.1 pv Cvl vv i cvi + v

Q + (X/Q) tv Q +(X/Q)cb i +(XC/Q)dv Qi +(X/Q) wvQi ~
wv2 cb2 dv2 wv2

S 500 mremlyr [2.2-3]

8.2.1.2 Skin Dose Rate (All Release Points)

Y [Li(X/Q)pv +1.1BilQi + I[i +.lMi][(X(Q)CVQ +(X/Q)VV Qi +
i p iji .1 cvQ.v vvl

cv2

VQ1V cv Qi + (X/Q)w Qi + (XIQ)tV Qi + (XIQ)cb Qi + (X/Q)dv
c2vv2 tv2 cb2

Q + (X/Q) Qi I < 3000 mrem/yr [2.24]i WV i
dv2 wv2

where:

Qi = Release rate of radionuclide "i" from the PV-1/2, uCi/sec.
pv

Qcvl = 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 Auxiliary Building, uCi/sec.
vvl

Qi = Release rate of radionuclide "i" from VV-2, uCi/sec.
vv2

Qi = Release rate of radionuclide "i" from TV-2, uCilsec.
tv2

* = Release rate of radionuclide "i" from CB-2, uCi/sec.

Qj = Release rate of radionuclide "i" from DV-2, uCi/sec.

I

I

.dv2
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Q. = Release rate of radionuclide "i" from WV-2, uCi/sec.
wv2

(X/Q )pv = Highest calculated annual average relative concentration for releases from
the PV-1/2, sec/m3 .

(X/Q )cv = Highest calculated annual average relative concentration for releases from
CV-1 and CV-2, sec/M3.

(X/Q )w = Highest calculated annual average relative concentration for releases from
W-1 and VV-2, sec/M3.

(X/Q )t = Highest calculated annual average relative concentration for releases for
TV-2, sec/m3.

(X/Q )cb = Highest calculated annual average relative concentration for releases for
CB-2, sec/m3.

(X/Q )dv = Highest calculated annual average relative concentration for releases for
DV-2, sec/m3.

(X/Q )WV = Highest calculated annual average relative concentration for releases for
WV-2, sec/m3.

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.l.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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8.2.1.3 Total Body Dose Rate (at 0.35 Miles NW)

7,V.Q.
.11v

+1Ki [9-24E-5Qi
.1 1 I

+ 1.03E -4 Q
1 i

wv

+9.24E -5 Qi +
I 2cv cv

1.03E-4Q.
12
YV

+ 7.35E-5Q Q

ty

+9.24E-5 Q.
12

dY

+9.24E-5Q1 2

WV

+

7.35E - 5 Q-
6cb2

] < 500mremlyr [2.2-5]

8.2.1.4 Skin Dose Rate (at 0.35 Miles NW)

7 [7.0E - Li+l.lB ]Qi [L +l1.1Mi]+9.24E-5Qi +1.03E-4
i pv i cYp

Q. +9.24E-5Q.
y i

+ 1.03E - 4 Q.i + 7.35E - 5 Qi 2
wv lv

+9.24E-5Q.
dv2

+

9.24E -5Qi +7.35E -5Qi ] < 3000 mrem/yr
cb2.

[2.2-6]

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 0.75 Miles N)

IVijQ i +K i [3.95E-6Qi +4.99E-6Qi
1 c ,y VcIv

+3.95E-6Qi + 4.99E -

6Qi + 4.26E-6Qi
vv 2  12

ty

+3.95E-6 Qi
2

dv2

+3.95E-6Qi
2

WVI

+4.26E-6Qi ]

• 500 mrem/yr

8.2.1.6 Skin Dose Rate (at 0.75 Miles N)

[2.2-71

Z|2.31E-6Li+l.lBj Qi
1 1l.Q

+I £i +1.lMiJ[3.95E-6Qi
P i V1c

+4.99E-6Q.
11

wY

+

3.95E-6Q.
1 2

cv

+ 4.99E-6Qi
2

+ 4.26E-6Q.
12

tY

+ 3.95E-6Qi + 3.95E-
dvvI

6Q.
I

- vv

+4.26E - 6Qi I < 3000 mrem/yr [2.2-8]
cb

___
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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:

* Radionuclide mix and their isotopic release rate

* Release Mode

* 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
GAS 1BB (similar to NUREG-0017.( 3 l A) Inputs were based on operating modes of
the respective plants. The code inputs utilized are presented in 1/2-ODC-3.01. The
source term 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 equations 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
2.24 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 provided in 1/2-ODC-3.01.

For Release Modes 1, 2, and 3, dose calculations were performed using the highest
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'l, the dominant release is via W-1 and CV-2. In Release Modes 2 and 3, the
dominant release is a Containment Purge from the W-1 or W-2.



Procedure Numben.Beaver Valley Power Station 1/2-ODC-2.02
TALtkUnit : LevelOf Use.

112 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision Page Nwmber

4 of 128 1

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 KY, Li, and M;, which were used in the determination of the controlling
receptor location and which are to be used in Equations [2.2-51 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 iP'"5
were multiplied by 1E6 to convert picocuries to microcuries for use in
ATTACHMENT G Table 2.2-11.

Values for Vi and Bi 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:

B Kf Ali u. Et I [2.2-9]
I rd j k I uj

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
(uj) and atmospheric stability class "k" for a particular wind direction.

K = A numerical constant representing unit conversions.

(260 mrad)(radians) (m3 ) (transformation) [16 sectors
(sec)(MevXCi) 27n radians

lE-6 C ii[ see]
[E-6-Ci ] 3.15E7-

u [.1E4 yrJ

=2. IE4 inrad (in3 ) (transformation)/yr(Mev)(uCi).

I rd = The distance from the release point to the receptor location, meters.

__j
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uj = The mean wind speed assigned to the "J" th wind speed class, meters/sec.

fjk = The joint frequency of occurrence of the "j" th wind speed class and kth
stability class (dimensionless).

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

El = The energy assigned to the "1" th energy group, Mev.

ua = The energy absorption coefficient in air for photon energy Hi, meters

The Vi factor is computed with conversion from air dose to tissue depth dose, thus:

K fjk AE U. EL IC UT T d
v =i.i-7x k i a e [2.2-10]

rd jkl u

where:

uT = The tissue energy absorption coefficient for photons of energy E1, cm2/gm.

Td = The tissue density thickness taken to represent the total body dose
(5gm/cm2).

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

8.2.2 Dose Rate Due To Radiolodines And Particulates

The dose rate in unrestricted areas resulting from the of inhalation of I-13 1, 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, .13.l) the following basic equation is used to show compliance
with ODCM CONTROL 3.11.2.1.b:

P P (X/Q)% QU, + (X/Q)_ Qi, I < 1,500 mremlyr [2.2-11]

where:

Ph = Dose parameter for any organ Xr for each identified radionuclide "i",
mrem/yr per uCi/rn3.

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)S = The highest calculated annual average relative concentration at the
unrestricted area boundary for elevated releases, sec/m 3.

(X/Q)v = The highest calculated annual average relative concentration at the
unrestricted area boundary for ground level releases, sec/m3.

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
ATTACHMENT C Table 2.2-1. To show compliance with ODCM CONTROL 3.11.2.1.b,
Equation [2.2-11] is now expressed in terms of the actual Release Points for the site.

i IT pv ipv + (X/Q)cv Qi 1
cv

+ (X/Q)VV QiI
Owl

+ (X/Q) Qi 2
cv

+ (X/Q) v

(X1Q) tvQi 2
tv

+(X/Q)cb Qi 2 (X/Q)dv Qidv2 + (X/Q)WV Qi
wv2

I < 1500 mrem/y

[2.2-12]

where:

(X/Q)P.V =

(X/Q)0V =

(X/Q)X =

(X/Q)tv =

(X/Q)Cb =

Highest calculated annual average relative concentration for releases
from PV-112, sec/m3.

Highest calculated annual average relative concentration for releases
from CV-1 and CV-2, sec/m3.

Highest calculated annual average relative concentration for releases
from VV-1 and VV-2, sec/m3.

Highest calculated annual average relative concentration for releases
from TV-2, sec/m 3.

Highest calculated annual average relative concentration for releases
from CB-2, sec/m3 .

I
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(X/Q)dv = Highest calculated annual average relative concentration for releases
from DV-2, sec/m3.

(X/Q)WV = Highest calculated annual average relative concentration for release from
WV-2, sec/m3.

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

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

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

Q. = Long-term release rate of radionuclide "i" from VV-1, uCi/sec. I
vvIL

Q. = Long-term release rate of radionuclide "i" from TV-2, uCi/sec.
* t2

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

Q. = Long-term release rate of radionuclide "i" from CB-2, uCi/sec.
1dv2

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 Release Points. These Release
Points are included only for use if radioactive releases via these vents are identified in the
future. In the calculation to show compliance with ODCM CONTROL 3.11.2.1.b only the
inhalation pathway is considered.

Values of the organ dose parameters, Pit, were calculated using methodology given in
NUREG-0133.(' 3-'-3) For the child age group, the following equation was used for all
nuclides. The Pi,, values are presented in ATTACHMENT H Table 2.2-13.

Pi, = 3.79E9 DFA T [2.2-13]
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where:

3.7E9 = Breathing rate of child (3,700 m3/yr) x unit conversion factor (1E6 pCiluCi).

DFAi = The organ inhalation dose factor for a child from Table 6 of NUREG-
0172,(3136) for organ T, nuclide "i", in units of mrem/pCi.

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

Equation [2.2-12] becomes:

£1 P. 7.OOE - 10 Q. +9. 24E-5Qi +1.03E - 4 Q +7.35E-5Q. +

9.24E - 5 Q + 1.03E - 4 Q +7.35E-5Q. + 7.35E-5 Q. + 9.24E -
'cv2 1vv2 1tv2 'cb2

5Q. + 9.24E-5Q. I < 1500 mrem/yr [2.2-14]
'dv2 1 wv2

8.2.2.1 Determination of Controllin 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 [2.2-121 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
ATTACHMIENT 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 Pi, 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.

A description of the derivation of the X/Q values is provided in 1/2-ODC-3.01.

I
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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.

8.3.1 Dose Due To Noble Gases

8.3.1.1 Cumulation Of Doses

Section ll.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,( 3 13'l the air dose limits in the unrestricted area due to
noble gases released in gaseous effluents are defined by the following equations:

8.3.1.1.1 Gamma Radiation Ouarter Limit

3.17E- 8 I(X/Q)V Qiv + (X/q)vqiv l+ BiQis + biqis I - 5 mrad [2.3-1]

8.3.1.1.2 Beta Radiation Ouarter Limit

3- 7E8~ N.i [(X/Q)VQ +(XIq)vq + (X/Q)SQis +(X/q)s J - l0rad [2.3]i

8.3.1.1.3 Gamma Radiation Year Limit

3.17E-8 . [Mi[(X/Q)v Qiv+(X/q)vqiv] +[BiQis +biqis]] < lOnrad
i

8.3.1.1.4 Beta Radiation Year Limit

3.17E-81 N. [(X/Q)VQ. +(X/q) q. + (X/Q) Q. + (Xlq)qisj _ 20mrad
i 0QViv + v IV 51 is1

[2.3-4]
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8.3.1.1.5 Gamma Radiation Projection Averaged Over 31 Days

3.17E- 81 [M i [XQ)vQiv +(X/q)vqiv+BiQis +biqjs 0.2 mrad [2.3-5]

8.3.1.1.6 Beta Radiation Projection Averaged Over 31 Days

3.17E- 8 Ni v +(X/q)vq. + (X/Q)5 Q. +(XIq) qisJ|0.4nrad [2.3-6]

where:

Mi = The air dose factor due to gamma emissions for each identified noble gas
radionuclide "i" (mrad/yr per uCi/m3).

Ni = The air dose factor due to beta emissions for each identified noble gas
radionuclide "i" (mrad/yr per uCi/m3).

(X/Q), = 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/m3).

(Xlq)v = 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/M3).

(X/Q), = 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/m3).

(X/q) = 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/r 3).

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

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

QS = Release of noble gas radionuclide "it in gaseous effluents for long-term free
standing stack releases greater than 500 hrs/year (uCi).

Q v = Release of noble gas radionuclide "i" in gaseous effluents for long-term vent
releases greater than 500 hrs/year (uCi).
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Bi = 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/yr per uCilsec).

bi = The constant for short-term releases (equal to or less than 500 hrslyear) for
each identified noble gas radionuclide "i" accounting for the gamma
radiation from the elevated finite plume (mrad/yr per uCi/sec).

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

NUREG 0133(l 31) 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 [M [(X/Q) Q. +(X Q)Q + (X/Q)
cvi vv iW cbi (Q)dvQi d+

(X/Q) wvQi 1+0.5B Qi 1 [2.3-7]

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

3.17E- 8 Ni [(XIQ)CVQi +(X/Q) vQi + (X/Q)cbQi + (X/Q)dv Q +i Cv w cb dv

(X/Q)WvQi + 0.5(XtQ) pvQipV 1 [2.3-8]

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

where:

(X/Q)Cv = Annual average relative concentration for releases from CV-1 and CV-2
(sec/rn3).

(X/Q), = Annual average relative concentration for releases from W-1 and W-2
(sec/m3).

(X/Q)p, = Annual average relative concentration for releases from PV-1/2 (sec/m3).

(X/Q) t = Annual average relative concentration for releases from TV-2 (sec/rn3).

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

Qi = Release or radionuclide "i" from W-1 and W-2 (uCi).
w

Qj Release of radionuclide "i'! from PV-1/2 (uCi).
py

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

Qi = Release of radionuclide "i" from the CB-2 (uCi).
cb

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

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

I
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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

3.17E - 8 , [Mi.(9.24E - 5 Qi + 1.03E - 4 Qi + 7.35E - 5 Q. + 7.35E - 5 Qi +
I cv vv tv cb

9.24E - 5 Q.; + 9.24E - 5 Q.i ]+0.5 B.Q. [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 - 8 1 N.i[9.24E - 5 Qi +1.03E-4Q i + 7.35E - 5 Q + 7.35E - 5 Qi +
1 cv vw tv cb

9.24E - 5 Q + 9.24E - 5 Qi + (0.5) 7.OE - 10 Qi ] [2.3-10]
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

* Release Mode

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

Values for M; and Ni, which were used in the determination of the controlling
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 CMR 50 were presented in
ATTACHMENT G Table 2.2-11. Values taken from Table B-1 of Regulatory
Guide 1.109, Revision i(3l 3.5) were multiplied by 1E6 to convert from
picocuries to microcuries for use in ATTACHMENT G Table 2.2-1i.

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
Bi 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 XIQ values is presented in 1/2-ODC-3.01.

The following relationship must hold for BV-I or BV-2 to show compliance
with ODCM CONTROL 3.11.2.2:

For The Calendar Ouarter

Dy < 5.0 mrad [2.3-11]

Dp < 10 mrad (2.3-12]

For The Calendar Year

Dy S 10 mrad [2.3-13]

Dp < 20 mrad [2.3-14]

l
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where:

Dy = The air dose from gamma radiation (mrad).

Da = The air dose from beta radiation (mrad).

The quarterly limits given above represent one-half the annual design objective
of Section ll.B.1 of Appendix I of 10 CFR 50. If any of the limits of Equations
[2.3-111 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:

Dy < 0.2 mrad [2.3-15]

Dji < 0.4 mrad [2.3-16]

8.3.1.2 Projection Of Doses (Noble Gas)

Doses due to gaseous releases from BV-1 and BV-2 shall be projected at least once
per 31 days in accordance with ODCM 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 using Equations [2.3-9]
and [2.3-10] as appropriate. The 31-day dose projection shall be performed
according to the following equations:

8.3.1.2.1 When Including Pre-Release Data,

D31 [A+ B] (31) + C [2.3-17]
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8.3.1.2.2 When Not Including Pre-Release Data,

D31  [A](3 1 )+C [2.3-18]

where:

D31 = Projected 31 day dose (mrad).

A = Cumulative dose for quarter (mrad).

B = Projected dose from this release (mrad).

T = Current days into quarter.

C = Value which may be used to anticipate plant trends (mrad).

8.3.2 Dose Due To Radioiodines And Particulates

8.3.2.1 Cumulation Of Doses

Section [[.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-0133,"3 ' 3-') 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:

8.3.2.1.1 Radiolodines and Particulates Month. Ouarter. and Year Limits

3.17E-8 :R. [WQ. + wq. +W Q. + w q. i
iT S iS S s V IV Vv

< 0.3 mrem (per 31 days), or [2.3-19]
< 7.5 mrem (per quarter), or
* 15.0 mrem (per calendar year)
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where:

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

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

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

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

ws = Dispersion parameter for estimating dose to an individual at
the controlling location for long-term free standing stack
releases greater than 500 hrs/yr.

= sec/m3 for the inhalation pathway, (WIQ)s.

= meters 2 for the food and ground plane pathway, (D/Q )s.

WV = The dispersion parameter for estimating the dose to an
individual at the controlling location for long-term vent
releases greater than 500 hrs/yr.

= sec/m3 for the inhalation pathway, (X/Q )V.

= meters-2 for the food and ground plane pathway, (DIQ )v.

Ws = 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/m3 for the inhalation pathway, (W/q ),.

= meters-2 for the food and ground plane pathway, (D/q)s.

W, = The dispersion parameter for estimating the dose to an
individual at the controlling location for short-term vent
releases equal to or less than 500 hrs/yr.

= sec/m3 for the inhalation pathway, (XIq )v.

= meters-2 for the food and ground plane pathway, (D/q )v.
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3.17E-8 = The inverse of the number of seconds in a year.

Ri-c = The dose factor for each identified radionuclide "i" for the
organ "X" of interest (mrem/yr per uCi/sec per nf2 or mrem yr
per uCi/m3).

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 0133(3-1-3 l) 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:

8.3.2.1.2 Radiolodines and Particulates Dose Equation

3.17E-81R. [0.5W Q. + W Q. +W Q. +W Q. +W Q +
I pV cvi vvIW tvI cb cb

WdQ. +W Q. ] [2.3-20]
dv W

__I

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

where:

Wpv = Dispersion parameter for releases from PV-1/2.

Wcv = Dispersion parameter for releases from CV-1 and CV-2.

W, = Dispersion parameter for releases from W-1 and W-2.

Wtv = Dispersion parameter for releases from TV-2.

Wcb = Dispersion parameter for releases from CB-2.

Wd, = Dispersion parameter for releases from DV-2.

W~vv = Dispersion parameter for releases from WV-2.

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

Q.
Icv

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

I
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Q. = Release of radionuclide "i" from VV-1 and W-2 (uCi).
1
vv

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

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

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

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

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.

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 DIQ. 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:

8.3.2.1.2.1 Radiolodines and Particulates Dose Determination

3.17E-8, [tRi +Ri. +Ri. +Ri. ][0.5WPvQipv + iCv+
i it 1M lt t V V V

W Q +W tQ.+WbCQ. +WdvQ. +W M~Q. I
vviW tVitv Cb cb dvidV WVi¶l

+ R [0.5 (X/Q) Q + (XIQ)QA +(X/Q)Q iW

(X/Q)tvQi +(X/Q)cbQi + (XQ)dvQi +(X/Q)wvI
tv cb dv

Qi.] [2.3-21]

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

where:
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RAT = Dose factor for an organ "X" for radionuclide "i" for the ground

plane exposure pathway (mrem/yr per uCi/sec per mn2).

R. = Dose factor for an organ "t" for radionuclide "i" for either the

cow milk or goat milk pathway (mrem/yr per uCi/sec per mr2).

R ir = Dose factor for an organ "T" for radionuclide "i" for the

vegetable pathway (mrem/yr per uCi/sec per mn 2).

R iT = Dose factor for an organ "T" for radionuclide "i" for the meat

pathway (mremlyr per uCi/sec per m2).

R = Dose factor for an organ "'r" for radionuclide "i" for the

inhalation pathway (mrem/yr per uCi/m3).

It should be noted that Wpv,, W , W Wtv, Wcp, Wdv, and Wvf in Equation
[2.3-21] are in terms of D/Q(m72).

Values of the dose factor, Ri?, were calculated using the methodology of
NUREG-0133.(3 ' 3-1) The following equations were used for all nuclides
except tritium:

Dose Factors For Inhalation Pathway

R.i = K'(BR)a(DFAi?)a

8.3.2.1.2.2

= mrem/yr per uCi/m3
[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" (m3/yr).

()FAi?)a = Each organ inhalation dose factor for the receptor of age
group "a" for the "i" th radionuclide (mremlpCi). Inhalation
dose factors (DFAit) by organ for the various age groups
are given in Table E-7 through E-10 of Regulatory Guide
1.109, Rev. 1(3 l3-) or Tables 5 through 8 of NUREG-
0172.(3-36

The breathing rates (BR)a used for the various age groups are tabulated below,
as given in Table E-5 of the Regulatory Guide 1.109.3"3.5)
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Age Group(a) Breathing Rate (m3/yr)

Infant 1400

Child 3700

Teen 8000

Adult 8000

8.3.2.1.2.3 Dose Factors For Ground Plane Pathway

R. = K'K' (SF)DFGic[(l - e-i t)/Xi
ITG

= m2 -mrem/yr per uCi/sec [2.3-23]

where:

K' = A constant of unit conversion (1E6 pCi/uCi).

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

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

t = The exposure time (4.73E8 sec or 15 years).

DFGis = The groundplane dose conversion factor for organ "X" for
the "i" th radionuclide (mrem/hr per pCi/m2). A tabulation
of DFGj, values is presented in Table E-6 of Regulatory
Guide 1.

SF = The shielding factor (dimensionless). A shielding factor of
0.7 as suggested in Table E-15 of Regulatory Guide 1.109 is
used (3.1.3.5)

8.3.2.1.2.4 Dose Factors For Cow Milk or Goat Milk Pathway

Rk =K 1 1.F=()DLT + ( P': hemfk ' X + IL I tfY

= m2 -mrem/yr 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).
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Uap = The receptor's milk consumption rate, for age "a" (literslyr).

Yp = The agricultural productivity by unit area of pasture feed
grass (kgfm2).

Ys = The agricultural productivity by unit area of stored feed
(kg/m2).

Fm = The stable element transfer coefficients (days/liter).

r = Fraction of deposited activity retained on animals feed
grass.

(DFLj,)a = The maximum organ ingestion dose factor for the "i" th
radionuclide for the receptor in age group "a" (mrem/pCi).
Ingestion dose factors (DFLit)a for the various age groups
are given in Table E-1I1 through E-14 of Regulatory Guide
1. 109(3 l 5) or Tables 1 through 4 of NUREG-0172.(3 136

Xj; = The decay constant for the "i" th radionuclide (sec-i).

XW = The decay constant for removal of activity on leaf and plant
surfaces by weathering 5.73E-7 secX (corresponding to a 14
day half-life).

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

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

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

f5= Fraction of the animal feed that is pasture grass while the
animal is on pasture (dimensionless).

Tabulated below are the parameter values used for cow's milk and their
reference to Regulatory Guide 1 109 .'3-13-)

.I
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Parameter
r (dimensionless)

Fm (days/liter)

Up (liters/yr) - infant .
child
teen
adult

(DLFir)a (mrem/pCi)

Yp (kg/m 2 )

Y. (kg/mr)

tf (seconds)

th (seconds)

QF (kg/day)

fP

f,

Value
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-5
E-5
E-5
E-5

E-Il to E-14

E-15

E-15

E-15

E-15

E-3

For goat's milk, all values remain the same except for QF, which is 6 kg/day.

8.3.2.1.2.5 Dose Factors For Meat Pathway

QFrUap) - [ff
Ri = W'A. (r)(E)FL T)[ ps

.B i+. f rr ay P

- Xitf

= m2 -mrem/yr per uCi/sec [2.3-25]

where:

Ff

Uap

= The stable element transfer coefficients (days/kg).

= The receptor's meat consumption rate for age "a" (kg/yr).
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tf = The average time from slaughter of meat animal to consumption
(sec).

tb = The transport time from crop field to receptor (sec).

All parameter values are the same as the milk pathway parameter values except Ff
which is obtained from Table E-1. Parameter tf is obtained from Table E-15, and
U1, is obtained from Table E-5. These values, as obtained from Regulatory Guide
I. I 09I -1) are as follows:

Parameter Value RG-1.109 Table

Ff (days/kg) each stable element E-1

tf (seconds) 1.73E6 (20 days) E-15

Uap (kg/yr) - infant 0 E-5
Child 41 E-5
Teen 65 E-5
Adult 110 E-5

Man is considered to consume 2 types of vegetation (fresh and stored) that differ
only in the time period between harvest and consumption; therefore:

8.3.2.1.2.6 Dose Factors For Vegetation Pathway

R. Kf 1 lL(DFL)[ULfe XitL+USf e 1i'h]

= m2-mrem/yr per uCi/sec [2.3-26]

where:

K' = A constant of unit conversion (1E6 pCi/uCi).

= The consumption rate of fresh leafy vegetation by the receptor in age
group "a" (kg/yr).

US= The consumption rate of stored vegetation by the receptor in age group
a" (kgjyr).

fL = The fraction of the annual intake of fresh leafy vegetation grown
locally.

fg = The fraction of the annual intake of stored vegetation grown locally.
I
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tL = The average time between harvest of leafy vegetation and its
consumption (seconds).

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

Yv = The vegetation area density (kg/r 2).

all other factors are defined previously.

Tabulated below are the appropriate parameter values and their reference to
Regulatory Guide 1.109.05135)

Parameter Value RG-1.109 Table
r (dimensionless) 1.0 for radioiodines E-15

0.2 for particulates E-15

(DFLita (mrem/pCi) each stable element E-1 1 to E-14

uL (kg/yr) -infant 0 E-5

Child 26 E-5
teen 42 E-5
adult 64 E-5

U• (kg/yr) - infant 0 E-5

child 520 E-5
teen 630 E-5
adult 520 E-5

fL (dimensionless) 1.0 E-15

Fg (dimensionless) 0.76 E-15

tL (seconds) 8.6E4 (1 day) E-15

th (seconds) 5.18E6 (60 days) E-15

Yv (kg/m ) 2.0 E-15

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 tritium. Therefore, the left-
hand portion of Equation [2.3-20] may be expressed for purposes of implementation of 40
CFR 190, discussed in 1/2-ODC-2.04, as follows:
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8.3.2.1.2.7 Tritium Dose Equation

3.*7 E 8 (RT + R + R +R ) [0.5 (XIQ) Q + (XQ) Q +rTM T-ry Ti:3  TX,1  pv TP cv T C

(X/Q) QT +(X/Q)tVQT + (X/Q) cbQ + (X/Q)dvQr + (X/Q)W ]
vv tv cb dv Wv

123271

where:

RT¶M = Dose factor for organ "X:" for tritium for the milk pathway (mrem/yr per
uCi/sec3).

RTi:v = Dose factor for organ "i:" for tritium for the vegetable pathway (mrem/yr per
uCitm3).

RTri3 = Dose factor for organ "r" for tritium for the beef pathway (mrem/yr per
uCilm3).

RTTi = Dose factor for organ "X" for tritium for the inhalation pathway (mrem/yr per
uCi/m 3).

Equation [2.3-27] is used to show compliance 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 R'pM is based on [XA:

8.3.2.1.2.8 Tritium Dose Factors For Milk Pathway

RTTM= KK'FmQFUap(DLFiT)a[O-75(0.5fH)]

= mrem/yr per uCi/ [2.3-28]

where:

K" = A constant of unit conversion (1000 gm/kg).

H = Absolute humidity of the atmosphere (8 gmnlm3).

0.75 = The fraction of total feed that is water.

0.5 = The ratio of the specific activity of the feed grass water to the atmospheric
water.

-1

I

I
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and other parameters and values are the same as for RirM.

The concentration of tritium in vegetation is based on the airborne concentration rather

than the deposition. Therefore, the Rtr, is based on [X/Q]:

8.3.2.1.2.9 Tritium Dose Factors For Vegetation Pathway

RTrv= KKIUa fL + Uafg] (DFLi, )a [0.75(0.5H)]

= mrem/yr per uCi/m3  [2.3-29]

where all terms have been defined above.

The concentration of tritium in meat is based on its airborne concentration rather than

the deposition. Therefore, the RT-B is based on [XI0J:

8.3.2.1.2.10 Tritium Dose Factors For Beef Pathway

RTT = KK-F QFUaPtDFL.) [0.75(o.5
B

= mrem/yr per uCi/m3  [2.3-30]

where all terms have been defined above.

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 XIQ values from ATTACHMENT F Tables 2.24 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 Particulates Dose Determination

3.17E 8 Xi [[R.iG + RiTv ] [(0.5)4.22E-10 Qipv + 1.56E -8 Qcv + 1.56E-8

Qiv + 1.55E - 8 Qitv +1.55E-8Q Qcb + 1.56E- 8 Qi dv+1.56E-8

Q. ] + Ri. (0.5) 7.30E - 9 Qipv + 2.OOE -5 Qicv +2.71E-5Qw

+ 2.22E-5Qi +2.22E-5Q. +2.OOE-5Qi +2.OOE-5Qi I
tv 16b dv W
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< 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 [RTTv +RTT ][(0.5)7.30E-9QipV + 2.OOE-5 Q. + 2.71E-

SQi + 2.22E-5Qi. +2.22E-5Q. +2.OOE-5Q +Iv 1c 'dv

2.OOE - 5 Qi 1 (2.3-32]
'WV

8.3.2.1.4 Deternination of Controllin2 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

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 radionculides
(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 theexposure 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.

I
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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(313.1) using a grazing period of 6 months.

In determination of the controlling location for Release Modes 1-4,
ATTACHMENT F Tables 2.24 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
DIQ values. A description of the derivation of the various X/Q and DIQ values
is presented in 112-ODC-3.01.

Long-term DIQ 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 compliance
with ODCM CONTROL 3.11.2.3.

For The Calendar Ouarter:

Dc < 7.5 mrem to any organ [2.3-33]

For The Calendar Year:

Dz < 15 mrem to any organ [2.3-34]

where:
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Dr = The dose to any organ from radioiodines and particulates (mrem).

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

8.3.2.2 Proiection Of Doses (Radiolodines 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 andparticulates 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:

8.3.2.2.1 When Including Pre-Release Data,

D31 = [r-J (31) + C [2.3-35]

8.3.2.2.2 When Not Including Pre-Release Data,

D31 =[A](31)+C [2.3-36]

where:

D31= 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).

I
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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

8.4.1.1 BR-IEV-2A/2B: Degasifiers

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

8.4.1.2 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.

8.4.1.3 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.

8.4.1.4 GW-1F1L5A/SB: 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.

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

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

8.4.1.6 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.



Beaver Valley Power Station Pocedure Number

Unit Level Of Us.
1/2 In-Field ReferenceODCM: GASEOUS EFFLUEN1TrS Revision Page Number.
0 6R of 128

8.4.1.7 GW-lTK-lA 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 predominant
nuclide should be krypton 85.

8.4.1.8 RM-lGW-108 And RM-lGW-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-IGW-109 Channel 5 is an off-line beta
scintillator. The upper activity alarm on the gaseous Channels of these Radiation
Monitors have setpoints that would indicate we are approaching the Total Body Dose
Rate or Skin Dose Rate limits for radioactive gas leaving the site. If an upper activity
alarm on RM-IGW-108B is received, it automatically terminates the discharge by
closing an isolation valve downstream of the Decay Tanks.

8.4.2 BV-2 Gaseous Radwaste Svstem Components

8.4.2.1 2BRS-EV21A/21B: Degasifiers

There are four Degasifiers (two at Unit 1 and two at Unit 2). They are designed to
continuously process reactor coolant letdown for reducing entrained noble gases in
the liquid.

8.4.2.2 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.

8.4.2.3 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.

8.4.2.4 2GWS-FLT24A/24B: Overhead Gas Compressor Prefilters

There are two Prefilters. The gaseous effluent (primarily hydrogen) is directed from
the Waste Gas Charcoal Delay Beds to one of the Overhead Gas Compressor
Prefilters. The filters remove carbon solids from the gas stream.
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8.4.2.5 2GWS-C21A/21B: Gas Compressors

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

8.4.2.6 2GWS-TK21: Gaseous Waste Surge Tank

There is one Surge Tank. It has a capacity of 52 cuft. After compression to about 65
psig, the waste gas is sent to the Surge Tank. This can be done automatically or
manually.

8.4.2.7 2GNWS-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 resulting predominant
nuclide should be krypton 85.

8.4.2.8 RM-IGW-108 And RM-lGW-109: Gaseous Effluent Radiation Monitors

Previously described in Section 8.4.1.

- END -
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Page 1 of 2

GASEOUS SOURCE TERM

TABLE 2.1-la

BV-1 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS
(Cilyr)

RX
CONTAI-NMENTI

SLCRS VENT
Long Term, And

AUXILIARY
BUILDING

GASEOUS WASTE/PROCESS VENT

NUCLIDE°

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
Ar-41

CONTAINMENT
BUILDING")
Short Term

2.2E-02
1.5E-01
6.1E+01
5.4E-02
2AE-01
4.7E-04
7.4E-01
8.9E-01
8.9E+01
4.5E-03
7.OE-01
1.OE-03
1.5E-02
2.5E+01

AUXILIARY MAIN
BUILDING CONDENSER/

VENTILATION AIR EJECTOR
Long Term Long Term

4.2E-01
1.9E+00
2.5E+00
1.3E+00
3.8E+00
1.2E-01
1.3E-01
8.9E-01
3.6E+01
3.2E-01
4.5E+00
2.1E-01
l.lE+00
0.0

2.7E-01
1.2E+00
1.6E+O0
8.2E-01
2.4E+00
7.7E-02
8.OE-02
5.6E-01
2.3E+01
2.OE-01
2.8E+00
1.3E-01
6.6E-01
0.0

CONTAINMENT
VACUUM

Long Term

3.7E-04
3.9E-03
7.2E-O1
7.8E-04
5.OE-03
3.1E-06
1.3E-02
2.2E-02
1.9E-0
4.4E-05
1.9E-02
6.3E-06
1.2E-04
0.0

GASEOUS
WASTE

SYSTEM
Short Term

0.0
7.3E-02
2.3E+02
0.0
0.0
0.0
1.3E+00
0.0
2.3E+01
0.0
0.0
0.0
0.0
0.0

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

a Source Term from BVPS-2 UFSAR Table 11.3.1(3
(3) Source Term from Calculation No. UR(B)-262(311 ' 9)

I
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AITACHMENT A
Page 2 of 2

GASEOUS SOURCE TERM

TABLE 2.1-lb
BV-2 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS

(Cilyr)

SLCRS
UNFILTERED

PATHWAY
Long Term, And

CONTAINMENT
NUCLIDE) BUILDING"'

Short Term

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
Ar-41

4.OE-05
1.4E-02
6.1E+01
5.3E-06
4.1E-03
0.0
7.2E-01
7.6E-01
8.4E+01
0.0
2.4E-01
0.0
0.0
2.5E+01

SLCRS
FILTERED
PATHWAY

AUXILIARY
BUILDING

VENTELATION
Long Term

4.2E-01
1.9E+00
2.5E+00
1.3E+00
3.8E+00
1.2E-01
1.3E-01
8.9E-01
3.6E+01
3.2E-01
4.5E+00
2.1E-01
l.lE+00
0.0

TURBINE
BUILDING

VENT

TURBINE
BUILDING

VENTILATION

Long Term

3.9E-05
1.7E-04
2.3E-04
l.lE-04
3.5E-04
l.E-05
1.2E-05
8.1E-05
3.4E-03
2.9E-05
4.2E-04
2.1E-05
9.7E-05
0.0

MAIN
CONDENSERI
AI EJECTOR

Long Term

2.7E-01
1.2E+00
1.6E+00
82E-01
2.4E+00
7.7E-02
8.OE-02
5.6E-01
2.3E+01
2.OE-01
2.8E+00
1.3E-01
6.6E-01
0.0

CONTAINMENT
VACUUM
PUMPS°3 1

Long Term

3.7E-04
3.9E-03
7.2E-01
7.8E-04
5.OE-03
3.1E-06
1.3E-02
2.2E-02
1.9E-00
4.4E-05
1.9E-02
6.3E-06
1.2E-04
0.0

GASEOUS WASTE/PROCESS VENT

GASEOUS
WASTE
SYSTEM

Short Term

0.0
1.2E-02
2.3E+02
0.0
0.0
0.0
8.3E-01
0.0
8.2E+00
0.0
0.0
0.0
0.0
0.0

() Containment can be purged via VV-2 (SLCRS Unfiltered Pathway), CV-2 (SLCRS Filtered

Pathway), or PV-1/2 (Gaseous Waste/Process Vent)
(2) Source Term from BVPS-2 UFSAR Table 11.3.2(3 )23

(3) Source Term from Calculation No. UR(B)-2623-' .25)
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ATTACHMENT B
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GASEOUS EFFLUENT MONITOR DETECTION EFFICIENCIES

TABLE 2.i-2a

BV-1 MONITOR DETECTOR EFFICIENCIES
(cpm/uCi/cc)

NUCLIDE AUXILIARY BUILDING VENT
PRIMARY ALTERNATE

MONITOR(') MONITOR2

GASEOUS WASTEI
PROCESS VENT

PRIMARY ALTERNATE
MONrTORW') MONlTORm

Rx CONTAINMENTI
SLCRS VENT

PRIMARY ALTERNATE
MONITORM') MONITORe

RM-VS-10lB

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
Ar-41

9.80 E7
3.88 E5
7.38 E7
1.14 E8
1.39 E8
1.34 E8
2.25 E6
1.26 E7
1.01 E7
7.15 E7
1.12E8
3.16 E7
1.15 E8
7.17 E7

RM-VS-109
Channel 5

2.39 E7
2.47 E7
2.95 E7
2.11 E7
2.93 E7
3.05 E7
1.56 E7
1.94 E7
1.24 E7
5.70 E6
2.91 E7
2.96 E7
2.66 E7
3.00 E7

RM-GW-108B

9.00 E7
3.56 E5
6.78 E7
1.05 E8
1.28 E8
1.23 E8
2.07 E6
1.16E7
9.24 E6
6.58 E7
1.03 E8
2.91 E7
1.06 E8
6.59 E7

RM-GW-109
Channel 5

2.43 E7
2.51 E7
3.00 E7
2.14 E7
2.98 E7
3.10E7
1.59 E7
1.97 E7
1.26 E7
5.80 E6
2.96 E7
3.01 E7
2.70 E7
3.05 E7

RM-VS-107B

5.16 E7
5.04 E7
9.60 E7
5.16E7
9.59 E7
9.87 E7
2.94 E7
4.17E7
2.28 E7
1.51E7
6.42 E7
1.05 E8
7.35 E7
7.19 E7

RM-VS-110
Channel 5

2.57 E7
2.67 E7
3.19E7
2.28 E7
3.16 E7
3.29 E7
1.68 E7
2.09 E7
1.33 E7
6.15E6
3.14 E7
3.19 E7
2.87 E7
3.23 E7

The listed detector efficiencies for the respective primary monitors (Victoreen) are corrected for thereduced pressures observed and documented during operation.
(2) The alternate monitors (Eberline SPING Channel 5) efficiencies are corrected for detector uniqueinstallation factors. (Pressure corrections are not required for the SPING Monitors.) See

Calculation Package ERS-SFL-85-03 1 for additional information. (3. 1.14)

-I
1



Procedure Number~Beaver Valley Power Station 1/2-ODC-2.02
'tlde: Unit Level Of Use:

I/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS Reiision: 73 of 12b

ATTACHMENT B
Page 2 of 2

GASEOUS EFFLUENT MONITOR DETECTION EFFICIENCIES

TABLE 2.1-2b
BV-2 MONITOR DETECTOR EFFICIENCIES

(cpm/uCilcc)

K~r-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
K~r-90
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe- 135
Xe- 137
Xe-138
Ar-41

SLCRS
UNFILTERED

PATHWiAY
2HVS-RQ1OlB

3.20E7
3.60E7
3.73E7
3.05E7
3.72E7
3.86E7
2.44E7
2.86E7
1.80E7
7.22E6
3.86E7
3.78E7
3.52E7
3.79E7

SLCRS
FILTERED
PATHWAY

2HVS-RQ109B

5.83E7
7.19E7
8.85E7
6.80E7
8.73E7
8.80E7
4.61E4
6.06E4
2.94E7
1.55E4
7A8E7
9.07E7
7.74E7
7.90E7

WASTE GAS
STORAGE

VAULTVENT
2RMQ-RQ303B

3.20E7
3.60E7
3.73E7
3.05E7
3.72E7
3.86E7
2.44E7
2.86E7
1.80E7
7.22E6 .
3.86E7
3.78E7
3.52E7
3.79E7

DECON
BUILDING VENT
2RMQ-RQ301B

3.20E7
3.60E7
3.73E7
3.05E7
3.72E7
3.86E7
2.44E7
2.86E7
1.80E7
7.22E6
3.86E7
3.78E7
3.52E7
3.79E7

CONDENSATE
POLISHING

BUILDING VENT
2HVL-RQ112B

3.20E7
3.60E7
3.73E7
3.05E7
3.72E7
3.86E7
2.44E7
2.86E7
1.80E7
7.22E6
3.86E7
3.78E7
3.52E7
3.79E7

(1) Efficiencies from Calculation Package ERS-SFL-86-026.(3.1. 2')

I
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Title: Unit: Level Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFjLUENTS Revision: Page Number.

n 74 of 1t2R
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 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(2)

RELEASE
MODE 1

Aux. Bldg.
Ventilation

Leakage Collection
Exhaust

Main Cond. Air
Ejector, Waste Gas,
Containment
Vacuum

Contiguous Areas

Aux. Bldg.
Ventilation

(4)

RELEASE
MODE 2

Containment
Purge 3)

Same As Mode 1

Same As Mode 1

RELEASE
MODE 3

Same As Mode 1

Same As Mode 1
and Containment
Purge(3)

Same As Mode I

RELEASE
MODE 4

Same As Mode I

Same As Mode 1

Same As Mode l
and Containment
Purge

RP 4; W-2 SLCRS
Unfiltered Pathway/l)

RP 5; CV-2, SLCRS Filtered
Pathway Vent(')

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"')

Containment
Purge(3 )

Same As Mode 1

(4)

Same As Mode 1

Same As Mode l
and Containment
Purge(3)

(4)

Same As Mode 1

Same As Mode 1

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

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.

(1) Continuous ground level meteorology is applicable
(2) Continuous elevated meteorology is applicable
(3) Mode established by purge from one unit, all other release points remain same as Mode 1
(4) Not normally a radioactive release point

I
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ATTACHMENT D

Page 1 of 2
RADIONUCLIDE MIX

TABLE 2.2-2a
BV-1 RADIONUCLIDE MMX FOR GASEOUS EFFLUENTS

(Cilyr)

RX
CONTAINMENT/

SLCRS VENT
AUXILIARY

IRl M Tm h1Th IFNT GASEOUS WASTE/PROCESS VENT

Long Term, And

CONTAINMENT
nTM T .TJt.(')

AUXILIARY
BUILDING

VfThrT ATHIM

MAIN
CONDENSER/
A IR .(ICIOR

CONTAINMENT
VACUUMM

PUMPS3)
GASEOUS

WASTE SYSTEM?MTT#Tf TTa:t(
2 )

1t~.J.LJ~ajIjLL~'~. v~.-. . .. --
_ __ _

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
1-131
1-132
1-133
1-134
1-135
Co-58
Co-60
Mn-54
Fe-59
Sr-89
Sr-90
Cs-134
Cs-137
C-14
Ar-41

Short Term

2.2E-02
1.5E-01
6.1E+01
5.4E-02
2.4E-01
4.7E-04
7AE-01
8.9E-01
8.9E+01
4.5E-03
7.0E-01
1.0E-03
1.5E-02
1.2E-03
0.0
2.OE-04
0.0
0.0
7.5E-04
3.4E-04
2.2E-04
7.5E-05
1.7E-05
3.OE-06
2.2E-04
3.8E-04
1.0E+00
2.5E+01

Long Term

4.2E-01
1.9E+00
2.5E+00
1.3E+00
3.8E+00
1.2E-01
1.3E-01
8.9E-01
3.6E+01
3.2E-01
4.5E+00
2.11E-01
1.1E+00
4.6E-02
0.0
6.7E-02
0.0
0.0
6.0E-02
2.7E-02
1.8E-02
6.OE-03
1.3E-03
2.OE-04
1.8E-02
3.0E-02
0.0
0.0

Long Term

2.7E-01
1.2E+00
1.6E+00
8.2E-01
2.4E+00
7.7E-02
8.0E-02
5.6E-01
2.3E+01
2.OE-01
2.8E+00
1.3E-01
6.6E-01
2.1E-02
0.0
3.OE-02
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

3.713-04
3.9E-03
7.2E-01
7.8E-04
5.0E-03
3.1E-06
M.E-02
2.213-02
1.9E-O0
4.4E-05
1.9E-02
6.313-06
1.2E1-04
4.71E-04
2.5E-06
8.41E-05
4.7E-07
I.4E-05
1.6E-05

7.4E-06
4.9E-06
i.6E-06
3.7E-07
6.611-08
4.9E-06
8.4E-06
0.0
0.0

0.0

1.2E-02
2.3E+02
0.0
0.0
0.0
8.3E-01
0.0
8.2E+00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
7.0E+00
0.0

o ___ T_

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

2) Source Term from BVPS-2UFSAR Table 11.3-1(3-1.12)
(3) See Section 8.1.1.1
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RADIONUCLIDE MX

TABLE 2.2-2b
BV-2 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS

(Cilyr)

SLCRS
UNFILTERED
PATHWAY

Long Term, And

SLCRS
FILTERED
PATHWAY

TURBINE
BUILDING VENT GASEOUS WASTEIPROCESS VENT

NUCLID2

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
1-131
1-132
1-133
1-134
I-135
Co-58
Co-60
Mn-54
Fe-59
Sr-89
Sr-90
Cs-134
Cs-137
C-14
Ar-41

CONTAINMENT
BuI-DINGO)

Short Term

4.0E-05
1.4E-02
6.1E+01
5.3E-06
4.1E-03
0.0
7.2E-01
7.6E-01
8.4E+01
0.0
2.4E-01
0.0
0.0
2.7E-05
0.0
2.6E-06
0.0
0.0
7.5E-02
3.4E-02
2.2E-02
7-5E-03
1.7E-03
3.OE-04
2.2E-02
3.8E-02
1.0E+00
2.5E+01

AUXILIARY
BUILDING

VENTILATION
Long Term

4.2E-41
1.9E+00
2.5E+00
1.3E+00
3.8E+00
1.2E-01
1.3E-01
8.9E-01
3.6E+01
3.2E-01
4.5E+00
2.11E-01
1.lE+00
4.6E-03
0.0
6.7E-03
0.0
0.0
6.OE-04
2.7E-04
1.8E-04
6.OE-05
1.3E-05
2.OE-06
1.8E-04
3.OE-04
0.0
0.0

TURBINE
BUILDING

VENIILATION
Long Term

3.9E-05
1.7E-04
2.3E-04
l.lE04
3.5E-04
1I.E-05
1.2E-05
8.IE-05
3.4E-03
2.9E-05
4.2E-04
2.1E-05
9.7E-05
6.5E-04
0.0
8.7E-04
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

MAIN
CONDENSER/
AIR EJECTOR

Long Term

2.7E-01
1.2E+00
1.6E+00
8.2E-01
2.4E+00
7.7E-02
8.OE-02
5.6E-01
2.3E+01
2.0E-01
2.8E+00
1.3E-01
6.6E-01
2.1E-02
0.0
3.OE-02
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

CONTAINMENT
VACUUM

Long Term

3.7E-04
3.9E-03
7.2E-01
7.8E-04
5.OE-03
3.1E-06
1.3E-02
2.2E-02
1.9E-00
4.4E-05
1.9E-02
6.3E-06
1.2E-04
4.7E-04
2.5E-06
8.4E-05
4.7E-07
1.4E-05
1.6E-05
7.4E-06
4.9E-06
1.6E-06
3.7E-07
6.6E-08
4.9E-06
8.4E-06
0.0
0.0

GASEOUS
WASTE

SYSTEM
Short Term

0.0
1.2E-02
2.3E+02
0.0
0.0
0.0
8.3E-01
0.0
8.2E+00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
7.OE+00
0.0

I

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

(2) Source Term from BVPS-2UFSAR Table 11.3-23 1.13
(3) See Section 8.1.1.1

I
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TABLE 2.2-3
DISTANCES OF LIMITING MAXIMUM INDIVIDUAL RECEPTORS TO RELEASE POINTS

FOR ANNUAL X/Q VALUES
(meters)

VEGETABLE
GARDEN

DOWNWIND SITE BOUNDARY*
MILK COW MILK GOAT MEAT ANIMAL RESIDENT

0

ISECTOR GROUND ELEV GROUND ELEV GROUND ELEV GROUND ELEV GROUND ELEV GROUND ELEV

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW:
WSW

W
WNW
NW

. NNW

(1) (2)

670 579 413 2,623
535 792 632 2,740
490 442 327 724
490 448 394 1,674

545 546 551 1,979
575 607 672 1,577
575 701 815 1,835
655 762 912 1,738

850 887 1,054 3,138.
975 1,064 1,226 2,317

1,435 1,439 1,574 2,221
595 561 660 2,301

685 640 681 3,556
810 701 676 3,605
655 567 482 1,464
645 558 420 1,464

2,423 --- 4,651 4,418 4,152 3,919 2,527 2,295

2,461 - -- 6,276 6,033 2,848 2,605 2,639 2,461

901 7,741 7,526 20,760 20,545 7,741 7,526 708 790
1,658 -- -- 6,824 6,671 --- --- 708 1,562

1,922 7,065 6,998 4,265 4,200 4,265 4,200 756 1,922
1,619 --- --- 2,865 2,899 1,577 1,619 1,577 1,650

1,961 5,729 5,848 5,729 5,848 3,299 3,420 1,835 1,961
1,933 5,053 5,244 9,977 10,166 1,770 1,964 1,432 1,628

t$

-3 P3,372 3,347 3,539 _
2,560 3,347 3,590 5,616
2,439 -- --- 2,993
2,463 5,182 5,341 --

2,253 2,487 2,189 2,423
5,859 2,317 2,560 1,223 1,466
3,210 2,414 2,632 2,221 2,439

2,446 2,608 2,301 2,463

3,635 5,118 5,195 -- -- 4,088 4,166 3,556 3,635

3,590 4,538 4,521 22,529 22,507 3,605 3,590 3,605 3,590
1,415 -- --- 10,944 10,832 4,570 4,461 1,432 1,383

1,285 --- --- 15,450 15,262 3,959 3,774 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-I 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,

X/Q VALUES FOR CONTINUOUS RELEASES, SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS

(1E-7 sec/m)

INDIVIDUAL RECEPTORS DURTANC'FS TO THU CONTROT T rV'A IrTtlmw km Mtw:0

o -
0

C1

41

0r
- -- - - - - - - . -- = ---. . -a *AA..L.U~

DOWN- SITE VEGE-
WIND BOUND- TABLE MILK MILK MEAT RESI- 0-
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 0.5

0.5-
1.0 1.0- 1.5- 2.0-

1.5 2.0 2.5
2.5- 3.0- 3.5- 4.0- 4.5-
3.0 3.5 4.0 4.5 5.0

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

125.0
50.2

102.0
85.8

54.5
31.1
27.8
24.1

27.5
23.8
22.3

163.0

278.0
487.0
924.0
302.0

12.80
6.92

47.40
12.50

6.16
6.92
6.70
6.68

3.40
6.31

13.90
19.30

15.70
40.70

194.00
63.00

_ 5.360
- 2.040
1.200 0.265
- 0.124

0.807 1.910
- 3.010
0.994 0.994
1.030 0.372

3.090 -
3.700 1.740
- 9.050
5.720 --

9.540 -

30.100 1.810
- 8.660
- 1.720

6.27
6.42
1.20

1.91
6.92
2.74
6.50

5.57
6.31

12.30
17.70

13.00
40.70
40.50
15.40

13.50
7.16

49.10
42.20

32.60
6.92
6.70
9.01

5.81
19.30
13.90
19.30

15.70
40.70

200.00
92.30

233.0
148.0
120.0
103.0

89.5
59.1
65.9
67.2

99.9
110.0
160.0
283.0

39.5 18.70 11.80 7.68
26.8 10.80 6.62 4.60
21.6 11.60 6.99 4.81
18.4 9.55 5.70 4.14

15.7 6.08 3.65 2.49
10.5 5.16 3.10 1.95
12.0 5.89 3.54 2.41
12.0 5.46 3.30 1.91

17.5 6.77 4.11 2.84
19.9 7.83 4.80 3.33
29.2 16.10 9.94 5.85
49.8 23.50 14.60 10.30

5.82
3.44
3.55
3.04

1.83
1.43
1.77
1.41

2.10
2.48
4.37
7.72

11.70
31.20
42.30
13.50

4.240 3.480 2.660 2.280
2.690 2.190 1.830 1.560
2.370 1.910 1.450 1.230
2.340 1.880 1.260 1.060

1.300 1.040 0.859 0.726
1.020 0.815 0.612 0.517
1.160 0.931 0.768 0.649
0.997 0.803 0.665 0.563

1.490 1.200 0.999 0.848
1.940 1.580 1.190 1.020
3.430 2.790 2.110 1.800
5.690 4.650 3.620 3.090

9.320 7.660 6.460 5.550
25.000 20.700 14.200 12.200
34.000 28.200 19.400 16.700
10.100 8.350 6.560 5.660

0

>

It

615.0 103.0 49.00 31.00 15.40
1290.0 203.0 92.10 59.20 40.60
1710.0 262.0 123.00 79.80 55.00
547.0 86.4 40.80 26.20 17.60

Q (
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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
3

(1E-7 sec/rn)

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MLES

O ai
0 f
0

0

C-,,

:E

DOWN- SITE VEGE-
WIND BOUND- TABLE MILK MILK MEAT RESI- 0-
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 0.5

0.5- 1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5-
1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

152.0 15.00 - 5.980 7.06
62.3 7.66 2.150 7.08

132.0 57.90 1.240 0.269 1.24
110.0 13.60 - 1.270 -

67.8 6.66 0.828 1.990 1.99
38.0 7.64 - 3.200 7.64
33.3 7.27 1.030 1.030 2.88
29.1 7.41 1.080 0.382 7.19

32.8 3.65 3.300 - 6.10
28.7 7.08 4.040 1.850 7.08
26.2 15.70 - 9.980 13.80

201.0 22.40 6.230 - 20.40

345.0 18.00 10.600 - 14.70
598.0 48.60 35.000 1.920 48.60

1030.0 262.00 - 9.520 47.80
345.0 83.40 - 1.840 18.10

15.90 276.0
7.95 189.0

60.20 156.0
50.40 135.0

38.80 116.0
7.64 76.7
7.27 86.2

10.10 87.0

6.38 127.0
22.90 140.0
15.70 204.0
22.40 347.0

18.00 715.0
48.60 1410.0

271.00 1820.0
121.00 601.0

49.9 22.70 13.70 8.75 6.52 4.69 3.810 2.900 2.470
32.0 12.20 7.31 4.99 3.69 2.87 2.320 1.920 1.630
24.8 12.70 7.51 5.09 3.73 2.47 1.980 1.500 1.270
20.6 10.20 6.01 4.31 3.14 2.41 1.930 1.290 1.080

17.7 6.57 3.86 2.61 1.90 1.34 1.070 0.883 0.774
11.9 5.59 3.29 2.05 1.49 1.05 0.842 0.630 0.531
13.5 6.37 3.75 2.53 1.84 1.20 0.960 0.790 0.666
13.7 5.98 3.53 2.02 1.48 1.04 0.833 0.688 0.531

20.3 7.56 4.48 3.04 2.23 1.57 1.260 1.050 0.885
23.6 8.87 5.28 3.60 2.66 2.07 1.670 1.260 1.070
34.8 18.40 11.40 6.38 4.71 3.66 2.960 2.230 1.900
61.3 27.70 16.60 11.40 8.49 6.19 5.020 3.880 3.300

0

tin

132.0 60.30 36.50 17.70 13.20 10.40 8.440 7.060 6.040
269.0 120.00 73.00 48.50 36.40 28.70 23.400 15.900 13.600
350.0 164.00 100.00 66.60 50.10 39.50 32.300 21.900 18.800
114.0 52.80 32.20 21.00 15.80 11.60 9.460 7.360 6.310
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TABLE 2.2-6
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/mr)

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES

0

0

t..
0tci

'i

DOWN- SITE VEGE-
WIND BOUND- TABLE MILK MILK MEAT RESI- 0-
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 0.5

0.5- 1.0- 1.5-
1.0 1.5 2.0

2.0- 2.5- 3.0- 3.5- 4.0- 4.5-
2.5 3.0 3.5 4.0 4.5 5.0

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

* 0.0082
0.0280
0.0110
0.0110

0.0360
0.0420
0.0750
0.2060

5.740
7.640
6.500
0.126

6.720
6.690
.074

9.090

8.300
11.600
7.890
7.390

3.760
3.610
3.900
4.350

1.910 2.27

1.610

1.240

1.230
1.160

1.430
0.350
1.770

2.870
4.570
1.230
0.357

6.14
1.61

2.87
11.60
3.05
7.20

6.06
3.61
3.47
3.98

6.790
6.890
0.055
0.525

8.300
11.200
7.890
9.770

6.310
5.820
3.900
4.350

0.0289 23.1000 8.2700
0.0175 14.5000 6.9800
0.0069 0.1160 .2300
0.0135 0.3310 7.2800

0.0124 17.1000 7.8600
0.0208 12.7000 8.1400
0.4770 7.4000 7.5700
0.3030 9.4400 6.9300

0.7960 8.5100 8.4900
26.1000 9.1000 4.0300
36.1000 15.9000 4.9300
0.3870 17.8000 4.9000

5.32
5.47
7.10
6.02

6.20
4.78
4.45
4.06

4.98
3.11
3.12
3.53

2.56
3.27
5.38
4.75

3.67
3.00
2.79
2.58

3.37
2.11
1.77
2.36

1.91
2.69
3.68
3.22

2.83
2.20
2.05
1.89

2.47
1.56
1.57
1.64

1.480
1.770
2.880
2.620

2.190
1.360
1.460
1.170

1.380
1.030
1.201
1.460

1.200
1.430
2.090
2.030

1.730
1.160
1.180
0.937

1.110
0.834
1.060
1.210

0.996
1.290
1.880
1.710

1.280
0.830
0.811
0.646

0.774
0.807
1.150
0.920

0.846
1.100
1.570
1.100

1.200
0.737
0.686
0.546

0.655
0.684
0.977
0.781

0

_;N
CR3.490 -

2.140 0.872
- 2.560
1.420 -

W
WNW
NW
NNW

0.029
0.033
0.007
0.008

2.490
2.530
0.074
6.460

0.764 --
1.780 0.163

- 0.305
- 0.224

2.02
2.53
1.67
1.81

2.490
2.530
0.073
6.590

0.0147 8.7200 6.2300
0.0202 0.0549 0.0809
0.0084 0.0650 0.1170
0.0135 6.7800 5.0200

3.68
3.07
3.66
2.96

2.50
2.50
2.30
1.93

1.84
1.84
1.69
1.49

0.741
1.110
1.210
1.050

1.120
0.686
0.903
0.849

0.851
0.791
0.804
0.705

0.795
0.731
0.683
0.599

*Elevated release X/Q value at site boundary location where ground level release X/Qs maximize.
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TABLE 2.2-7
TV-2 ANNUAL AVERAGE, GROUND LEVEL, XIQ VALUES

FOR CONTINUOUS RELEASES, SPECIAL DISTANCES

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

(1E SeCrn

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES

%-)

0

C-4,-

DOWN- SITE VEGE-
WIND BOUND- TABLE MILK MILK MEAT RESI- 0-
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 0.5

0.5- 1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5-
1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

105.0
102.0
96.6
84.1

60.7
37.1
41.8
34.0

32.7
29.7
24.1

159.0

14.00 - 5.740 6.74
7.37 - 2.130 6.83

51.90 1.230 0.268 1.23
13.20 - 1.280 -

6.49 .829 1.980 1.98
7.25 - 3.100 7.25
7.06 1.020 1.020 2.85
7.16 1.070 0.384 6.96

3.64 3.310 - 6.00
6.73 3.890 1.800 6.73

14.80 -- 9.550 13.10
20.80 6,010 - 19.10

14.80 244.0
7.64 161.0

53.80 132.0
46.30 115.0

35.70 99.2
7.25 65.8
7.06 73.5
9.69 74.2

6.27 109.0
20.90 120.0
14.80 174.0
20.80 301.0

42.6 20.50 12.70 8.18 6.15 4.45 3.640 2.770 2.380
28.8 11.40 6.94 4.79 3.56 2.78 2.250 1.870 1.590
23.0 12.10 7.24 4.95 3.64 2.42 1.950 1.480 1.250
19.4 9.89 5.85 4.23 3.09 2.38 1.900 1.270 1.070

16.6 6.32 3.75 2.55 1.87 1.32 1.060 0.871 0.735
11.1 5.36 3.19 2.00 1.46 1.03 0.829 0.621 0.524
12.6 6.12 3.64 2.47 1.81 1.18 0.945 . 0.779 0.658
12.7 5.71. 3.41 1.97 1.45 1.02 0.818 0.676 0.572

18.6 7.13 4.29 2.94 2.17 1.53 1.230 1.020 0.866
21.3 8.31 5.03 3.46 2.57 2.00 1.620 1.230 1.040
31.2 17.20 10.40 6.10 4.54 3.54 2.870 2.170 1.850
53.6 25.30 15.60 10.80 8.09 5.93 4.830 3.750 3.200

0

.0 In

3> "

1O 21

It

W
WNW
NW
NNW

264.0
404.0
735.0
247.0

16.90 10.100 - 13.90
44.50 32.500 1.870 44.50

216.00 - 9.100 43.90
71.00 - 1.820 17.00

16.90 636.0
44.50 1310.0

222.00 1720.0
99.40 557.0

111.0 53.90 33.50 16.50 12.40 9.82 8.040 6.760 5.790
218.0 104.00 65.40 44.20 33.60 26.70 22.000 15.000 12.900
279.0 140.00 88.80 60.30 45.90 36.60 30.100 20.600 17.700
924.0 45.90 28.90 19.20 14.60 10.80 8.880 6.950 5.980



Beaver Valley Power Station 112 N DC-2b02 r

Title: Uni Level Of Use:

112 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Numbec

___ 8_ of I__ 1
ATTACHMENT F

Page 5 of 7
0-5 MILE DISPERSION PARAMETERS

TABLE 2.2-8

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 3 )

Same as Table 2.2-4

___



Beaver Valley Power Station ProcdureNumb

Tride: Unit: Level Of Use:
112 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Page Number

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), AND SELECTED CONTROL LOCATIONS
(lE-7 sec/m 3)

Same as Table 2.24



Beaver Valley Power Station 1N2-ODC-2u02 r

Tide: Unic Level Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Numbera

I R4 of I ?8 1
ATTACHMENT F

Page 7 of 7
0-5 MIE DISPERSION PARAMEIERS

TABLE 2.2-10

CB-2 ANNUAL AVERAGE, GROUND LEVEL, X/Q VALUES
FOR CONTINUOUS RELEASES, SPECIAL DISTANCES

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

Same as Table 2.2-7



Beaver Valley Power Station ProdureNumber

. Unit: Level Of Use:

1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revisiow: Page Number
0 R5 of 12,R

AT1TACHMENT G
Page 1 of 2

NOBLE GAS DOSE FACTORS AND DOSE PARAMETERS

TABLE 2.2-11

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS

jM; 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/m3  uCi/m3  uCi/m3  uCi/m3

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
Ar41 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 Numbeg-.Beaver Valey Power Station 1/2-ODC-2.02
Titde Unit Level Of Use

1/2 1In-Field ReferenceODCM: GASEOUS EFLUENTS Revision: Page Number:

ATTACHMENT G
Page 2 of 2

NOBLE GAS DOSE FACTORS AND DOSE PARAMETERS

TABLE 2.2-12

DOSE PARAMETERS FOR FINITE ELEVATED PLUMES

VIO ) B1(>) ( 2)- M,(3) Bi (3)

TOTAL BODY GAMMA AIR TOTAL BODY GAMMA AIR
NUCLIDE(4) DOSE FACTOR DOSE FACTOR DOSE FACTOR DOSE FACTOR

mrem/yr mrad/yr mrem/yr mradlyr
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 5.13E4 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 2.61E4
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.OOE-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

V( and Bi values used to implement Modes 1, 2, and 3 of Section 2.2.1 (lOCFR20)
V3 Bn values used to implement Modes 1, 2, 3, and 4 of Section 2.3.1 (1OCFR50)

(3)
V; and Bi 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

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

I



Procedure Number:
Beaver Valley Power Station 1/2-ODC.2.02

Title. Unit: Level Of Use:
S1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Page Number.
ODCM GASOUS FFLUNTS n 7 of 1?8

ATIACHMENT H
Page 1 of 1

ORGAN DOSE PARAMETERS

I k

aMhe 2.2-13

1 IAII ^0 I QID la M nUlm ulz sm
IT

lortah? per rCI/0 "ter)

hscide

1-3
2 P-32
3Cr-51
4 Ka-54
s 1.-59

I CD-57
Co-S6

ICo-so
I 11-Ss

10 11-96

11 k149
12 Sr-90
13 T-91
14 r-9S
15 -S95

1 6 l b S
U Kla9-
1 Ic-99a
19 h-103
20 lu-106

21 h-l110
22n -124
23U S-12
24 ,-l4la
25 1.-1sa

26 1-131
27 1-133
28 Co-134
29 Ca-13S
30 Cs-137

31 h-140
32 La-140
23 Co-141
34 Co-lI1

to

6.001+00
2.001*08
6.00*04
0.001*00
2.0*04

0.401*00
0.401*00
6.001+00
4.251t04
0.0010oo

5.99114
1.0114M
5.141*05
1.90t+05
2.35t+04

4.291-01
0.601*00
1.18643
2.91*03
1.361+4S

1.61t+04
5.741+04
1.6l4104
2.491*04
1.921*04

4.61+04
1.661+04
6.511+05
6.511+04
1.071+45

7.401*04
1.44302
3.523*04
6.m706

LiTUr

1.+O03
1.14105
0.001*0

4.291s04
3.341+04

S.03+02
M.mo3
1.311*04
1.1310o
1.a81*os

0.001*00
0.001+00

4.181*04
5.181+03

7.701-02
1.121+02
3.481-43
0.001*00

1. 141*04

7.511+02
5.551*03
5.851+03

4.511M0
2.631*04
1.611*05
1.711105
6.251*05

2.251*02
1.151041
2.2ol*O

1. MI0

1.612+04

1.541+02
3.511*03
1.671044

1.471*03
3.161+03
2.2u1*04
1.031*04
1.141*05

1.W21*04
0.44340

2.MUM04
3.701*04
6.551+03

3.601-02
4.281*01
5.1M1-02
1.071+03
1.6911*4

1.141+03
2.001+04
2.071+04
3.021*03
A.03+03

2.731*4
7.101+03
L25S*05
1.16MU
1.261*05

4.33103
1.551*01
2.501+03
3.611*05

Tjeold

1.121*03
0.001+00
5.551+01

0.001*00

0.601*00
0.001+00

0.001+00
0.001*00

0.001*100
6.601*00
0.601*00

1.eolfeo

*.001+00

0.001*00
0.001*00
0.001*00

0.001*00
0.601*00

0.003+00
1.281+02
t.101+01
.e 1*03

1.621*01

3.851+06
0.001*oo

0.001*00

6.001400

6.401*00
6.001*00
0.001*00
0.001too

Ildney

1.121+03
0.001+00
2.431*01
1.001+04

0.001*00

6.001+00
0.001+00
7.141+44
0.001+00

0.601+00
6.601+00

5.915104
6.62103

6.514-2

7.63103
1.64140

0.001+00
0.003*00
6.361+04
5.031*04

1.680104
3.3a3*04
3.301*05
1.551+04
2.821*05

2.111*01
0.001foo
1.551*03
1.1t1+3

hug

1.121*03
0.601+00
1.701+04

I.m106

5.071+05
1.111*08
1.0714*
1.15145
0.001*00

2.363+06

1.031*06
2.231+06
6. 141+05

3.421+03
1.353*05
1.511+02
6.621+05

1.462+06
3.241*06
2.321*06
1. 43+06
1.763*0f6

0.00140

1.211*05
1.451*4
1.041+05

1.741+06
1.531*05
5.4G45
1.201W07

o1-Ml

1.111+03
1.221+04
1.081+03
2.291*04
7.071+04

1.321+04
3.441+04
6.02+04
1.631+04
1.1I+03

1.67105
3.431+05
1.641*05
6. 113+044
3.101+04

2.1ut6

I.M+O S1.271*05

4.611*03
4.46304

1.001+05

1.641+05
6.03*04
7.141*04
1.62105

2.74s+03
5.481+03
3.5+03
4.181+03
3.52303

1.621*5
2.2614s
5.681+0
3.e1o*5

Calculated per OD( squatIon 2.2-13



Beaver Valley Power Station l/2-ODC.2.02 |
lden: Level Of Us

DC2 In-FGeld Reference
ODCM: GASEOUS EFFLUENTS Revisi=a Page Nuniber

. _ __na of 1,2 2
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(l)

RP 2; CV-1, Rx
ContainmentlSLCRS Vent(')

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

RP 4; W-2 SLCRS
Unfiltered Pathway~l)

RP 5; CV-2, SLCRS Filtered
Pathway~')

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 Mode l

Same As Mode 1

Containment
Purge(3)

Same As Mode l

RELEASE
MODE 3

Same As Mode 1

Same As Mode 1
and Containment
Purge(3)

Same As Mode 1

Same As Mode 1

Same As Mode 1
and Containment
Purge(3)

(4)

(4)

(4)

(4)

RELEASE
MODE 4

Same As Mode I

Same As Mode I

Same As Mode 1
and Containment
Purge

Same As Mode 1

Same As Mode 1

RP 6; CB-2, Condensate
Polishing Bldg Vent"l)

RP 7; WV-2, Waste Gas
Storage Vault Vent(')

RP 8; DV-2,
Decontamination Bldg
Vent(')

RP 9; TV-2, Turbine Bldg
Vent(')

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

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.

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

(4) Not normally a radioactive release point

J



Procedure Numbcr~Beaver Valley Power Station 1/2MODC2.s02
itlte: Unit: Level Of Use:

1/2 IIn-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: age Number.

0 9o 2

ATTACHMENT J
Page I of 19

P&I ORGAN DOSE FACTORS

Taile 2.3-2

I 101 ml m LmIan S1t1

(uea/7r ter leI/el "ter)

fTtlva InhalatIon
I. Iroip Ault

gelide lone U1w 1. lody lyrold Kidei ng a-1u i

1 1-3 0.001*00 1.251+03 1.263*03 1.2MFO3 1.261*03 1.281*03 1.261*03
2 F-32 1.321+01 1.711+04 5.011*04 0.Olt00 t.00100 0.00o10 l.WtO(1:
S Cr-i 0.001s00 3.001+00 1.001*02 5.St1501 2.2+3*01 1.441*04 3.321*03
4 k1-S e 0.001*00 3.181*04 6.20103 0.0o1o l.t103 1.4i030 7.1.140t
5 Fe-59 1.183*04 2.1814 1.01* LU04 0.1*0N 0.001*00 1.021*06 1.831*05

6 CO-5T 0.00100 1.121*2 6.111*02 6.003*00 0.t01+*00 3.1010+ 3.141*04
I Co-S C.eoMo 1.581+03 2.6*1+03 0.00100 1.601*0 1.215 L.681*OS
I CO-60 0.001*00 1.151*O M.U4M*0 0.001+00 0.101*00 5.171*06 2.85*05
S a-ES 3.24+104 1.031*05 4.681*04 0.001*00 1.601*04 6.S1*05 5.-34+04

10 lb-1i 0.001*00 1.551*05 5.10+104 0.001*+0 0."1*00 6.0*00 1.681*04

11 Sr-l9 3.0Ut*05 0.0100 3.721*03 0.001*00 0.001*00 1.4010t6 3.501*05
12 Sr-SO 1.921+0 0.001*00 6.101+06 0.001*00 0.0100 1.601*06 7.221*05
13 T-11 4.621*05 0.001*00 1.241*04 0.00100 0.001*00 1.101*06 3.651*05
14 ZrI 1.07105 3.441*W 2.331+04 0.001*00 5.421*0 1.171*0 1.501*05
15 lb-95 1.4114 7.121*03 4.211+03 0.001*00 7.741*03 5.51+*05 1.04*05

1s lb-Il 2.221-01 L.62-02 2.05142 0.101*00 .UU42 2.401*03 2.421*02
11 ko-I 0.001*00 1.211+02 2.Xl101 0.001*00 2.91F02 1.123.O0 2.481*05
18 Uc-99i 1.03143 2.111-3 3.701-02 0.001*00 4.42142 7.64102 4.1U+*03
19 b-103 1.531*03 0.001*00 .581*02 0.01*00 5.33*03 5.051*05 1.101*05
20 b-Id8 6.911*04 0.001*00 3.12103 0.001*00 1.343*05 1.381t*0 1.121*05

21 Ag-lib 1.081*04 1.001*04 5.143+03 0.001*00 1.171*4 4.6316 3.021*05
22 Sb-i2 3.121+04 5.18312 1.241U* T.551*01 0.010 2.4s1*6 4.061+05
23 Sb-2S 5.341*04 5.5142 1.21*+04 5.4011 0.0010 1.7O6 1.011*05
24 Ta-17a 1.261*04 -. 171*3 1.571*03 3.291*03 4.58*I04 1.60105 1.50305
25 To-12. 1.7161*3 4.6731*3 1.581+03 3.44*03 3.683*0 .16110 3.83305

26 1-131 2.521*04 3.58*04 2.051*04 1.111*07 6.131*04 0.001e00 6.2803
7 1-133 3.641*03 1.4034 4.521*03 2.151+06 2.58+104 0.0100 .583*03

26 C-134 3.131*05 8.481*5 7.281*05 6.001+00 2.171*05 1.11+04 1.043*04
25 Co-138 3.001*04 1.483*0 L.103*05 0.001*00 3.581*04 1.201*04 1.171*04
30 C-137 4.181+05 6.211405 4.281+*0 0.001+00 2.221t05 7.521*04 8.401*03

31 h-140 3.001*0+ 4.101* 2.571*03 0.e01*00 1.671+01 1.213*06 2.18*05
32 a-140 3.443*02 1.141*02 4.8101l 0.001*00 6.001*00 1.36+305 4.61*05
33 Co-I 1.19*04 1.351*04 1.531*03 0.001*00 6.281*03 3.62*05 1.201*5
34 C-144 3.431*06 1.421*6 1.S4105 6.001*00 6.481*05 M.1UM0 8.161*05

Callated per eDaH cotlon 2.3-22



Beaver Valley Power Station PreNur
,lte- Unit Level Of Use:

In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:

nO sof I ?8s
ATTACHMENT J

Page 2 of 19
P&I ORGAN DOSE FACTORS

T.ble 2.3-3

I VTaII 01 BUII3 1tut sin

(aret/it pe uCVcv motor)

Path": -- hwatics
Is* rroe: p

helil. kw liver 1. kh Thgroid KIdnae [ung OI-UI

1 1-3 0.00140 I.M+03 1.271+03 1.271+03 1.2713 1.271*03 1.271+03
2 t-32 1.891tO6 1.101+05 7.161+04 0.001+00 0.001+00 0.00100 J.281t04
3 C-51 MGM.00 .001+00 1.351+02 * 501+01 3.071+T1 2.101+04 3.00103
41.54 0.00O1+0 5.111+04 3.401+03 0.001+00 1.271+04 1.981+06 6. 88304
5 Je-59 1.54104 3.701+04 1.431t04 0.001+00 1.001It0 1.531+01 1.791405

S Co-Sl 0.001+00 M.4U+02 9.201+02 0.0010 0.001+0 S.86U305 3.141404
I Co-5I 0.00140 2.071+03 2.7M1 3 0.001+00 0.001+0 1.341+01 9.521+04
8 Co-SO 0.001*00 1.511+04 1.981+04 0.001+00 0.001+00 1.121+01 2.591+05
I 12-55 3.J610 1.3U1+05 .241+04 0.001+00 8.841+04 1.24101 4.663*

10t1o - 6.063+00 0.901+05 8.4010t4 0.001+00 0.001+00 3.001+00 1.7+04

11 Sr-5S 4.341U0 0.001+0 1.251+04 L.00+0 0.001400 2.4U1+0 3.711+05
U Sr-90 1.081+08 0.001+0 1.661+04 0.001+00 0.001+00 1.651+07 7.651+05
13 T-t1 6.812+05 0.001+00 1.M71+04 3.001+00 0.001+06 2.141*01 4.091+05
14 tr-9S 1.46M+0M 4.581+04 3.151H04 .001+00 .TU1+04 2.691+01 1.491+05
15 lb-9S 1.8M1+ 1.031404 5.66+03 0.001+00 1.001+04 7.511+05 M.6UM10

18 lb-97 3.141-01 7.781-02 2.841-02 0.001+00 9.13-02 3.931,03 2.171+03
V1 No-9S 6.001+00 1. 6911+2 3.221+01 0.001+00 4.113402 1.541+05 2.691+05
UI Ic-I. 1.21-03 38-03 4.1M-02 0.001+00 5.763-02 1.151+03 1.133+03
19 l-103 2.101+03 0.001+00 3.9163+2 0.001+00 1.433+03 7.831+05 1.091+05
20 h-106 9.641404 0.00140 1.241+04 0.001+00 1.90105 1.8114+0 1.601+05

21 Ir-IlO 1.381+04 1.311+04 7.991+03 0.001+00 2.501+04 5.751+01 2.131+05
22 Sb-124 4.301+04 7.94+02 1.881+04 3.7614t1 0.001+00 3.34U0 3.M1t30
23 Sl-125 1.321+04 8.0U+02 1.721+04 7.041*01 0.001+00 2.741+01 9.921+04
24 T.-12?m 1.801+04 8.10+03 2.183+03 4.38103 1.541+01 1.861+0 1.591+05
25 .12I. 1.391tO4 6.58+03 2.251*03 4.583+03 5.191+04 1.981+06 4.051+05

26 1-131 3.541+04 4.911+04 2.641+04 1.461+01 1.401+04 O.OO1OO 1.491403
27 1-133 1.221*04 2.051+04 1.223+03 2.921+01 3.591*04 0.00+00 1.031+04
28 Co-134 5.023*05 1.131306 5.41+05 0.001+00 3.751305 1.463+05 5.761+03
29 Cb-13 5.151*04 1.94+05 1.371+05 0.001+00 1.101Os 1.763+04 1.091+04
30 Cs-137 6.701*05 8.481+05 3.111+05 0.001+00 3.041U05 1.211+05 8.481*03

31 E-140 5.471SA 4 6.701+01 3.521*03 0.001+t0 2.2M+01 2.033*01 2.291+05
32 L-140 4.711+02 2.361+02 1.263+01 0.001*00 0.001t00 2.1U3+05 4.871 05
33 C-141 2.MU1M 1.901+04 2.171+03 0.001+0t I8.U303 .141HIM 1.261+05
34 Ce-1l 4.89106 2.021+01 2.621*05 0.001+00 1.211+06 1.341+0?7 1.641*0

ClIlated per HCH epatlca 2.3-22

J



r e P Procedure NumberBeaver Valley Pow~er Station /12-ODC-2.02
Title: ; Unit: Level Of Use:

1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS - Revision: Page Number:
O 91o 2

ATTACHMENT J
Page 3 of 19

P&I ORGAN DOSE FACTORS

Table 2.3-4

I ItI= Y 01111 TLI T SIT1

fem/r per le/Cat later)

hltbvy uhalatlon
Ige Qrnp CMild

lacide lone Liver t .dy Tbyrold lidzey ku SI-Tl

1 1-3 0.601*00 1.121*03 1.12+03 1.121+03 1.121+03 1.121*03 1.12M+03
2 3-32 2.601*06 1.141U0t I.31+04 C.N01O0 0.001*00 0.61401 4.221*04
3 CsI 6.601*tO 6.601*00 1.5Ut02 1.551+01 2.431+01 1.701*04 1.0U103
4 h-SI 6.601t00 4.29104 9.511.03 0.601*00 1.001*04 1.SW*6 2.291*04
S 1.-IS 2.071*04 3.341+04 1.6104 0.601+00 0.001*00 1.21*0 1.071*0

t Co-7 0.001040 1.0e3s02 l.0fi43 0.601*00 0.00100 5.61*S 1.321+04
1 Co-58 0.001*00 I.M1 03 3.161*03 0.601*00 6.001*0 U114.1 6 3.441*04
t Co-60 0.601*00 1.311+04 2.2*104 6.601*00 6.001*00 1.mto6 1.621*04
I h-IS 4.251*04 1.1U3+05 1.031*04 6.001*00 71.141F4 .15+05 1.61*O4

10 W 0.601*00 1.181*05 1.141*05 6.O1*OO 0.001*00 6.60*00 1.131*03

11 -iS 5.191*05 6.001*00 1.721*04 0.6010oo 0.601*00 2.1r1*06 1.6+05
12 Sr-to 1.011*08 6.601*00 6.441+06 6.601+00 6.001*00 1.61+07 3.43106
13 1-91 1.141*05 6.001*00 2.441*04 0.60100 6.001*00 2.31*06 1.64*05
14 Zr-Is 1.101*05 4.181*04 3.70t*04 0.601+00 5.961*04 2.2231*6 6.111*04
1S b-9S 2.351*04 1.181+03 5.15t103 0.601*00 .21*03 1.141*05 3.101+04

15 lb-S7 4.293-01 7.101-62 3.101-02 0.01*00 8.551-02 3.421*03 2.781+04
17 E-9S 0.601*00 1.121+2 4.261+01 6.601090 3.12102 1.351*0s 1.211+05
18 Tc-gS 1.1BSe3 3.48143 5.7712 S.AWN*00 5.-02 1.51*02 4.811+03
1911-103 2.m91*03 0.001+00 1.071+03 6.601*00 7.631*03 6.21*+0 4.481*4
20 h-106 1.36X1*05 0.O01*00 1.9t+04 0.601*00 1.841*05 1.4u3 7 4.291+05

21 4-110h 1.691*04 1.141*4 1.141+03 0.601*00 2.121*4 5.4BltO6 1.001+05
22 1-124 5.741*04 7.0+02 2.001+04 1.261+02 6.001*00 3.21+06 1.64*5
23 S-25 9.841*4 7.531+02 2.071+04 1.101*01 .001*00 2.32106 4.631*04
2( U-12?. 2.491*04 8.551+03 3.021*03 1.61+03 1.361*04 1.6140 7.1141+0
25 2.-09a 1.921*04 6.51*03 a.04+03 1.331*03 5.031+04 1.10+06 1.521+05

26 1-131 4.811104 4.1+04 2.131*04 1.621+0 7.1.881+04 .0100 2.841+03
27 1-133 1.681*04 2.31*04 1.101+03 3.151*6 3.361+04 6.601*00 5.418+03
28 C-134 4.511*05 1.011+06 2251+05 6.101*00 3.301+05 1.211t05 3.151+03
29 Cs-136 6.511+04 1.111+05 1.161*05 6.101*00 1.551+04 1.451*04 4.181*03
30 Cz-137 1.671*05 1.251+05 1.281+05 0.e01*00 2.121+05 1.641*05 3.2t103

31 I-140 1.401*04 8.01*01 4.331*03 0.601*00 2.111*01 .141U06 1.621+05
32 [L-140 6.441*2 1.251+02 1.551*01 0.601*00 6.601*00 1.131*05 2.261+05
33 C-I1 3.121*04 1.Kt1+04 2.601+03 .601*00 1.55143 5.441*05 5.16104
3 Ce-144 6.m71+06 2.12t*06 2a11+0S 6.60100 1.171*06 1.V21017 3.891*05

Calculated per 0DCK epatlsa 2.3-22



Beaver Valley Power Station Pcure Numberj I
Tide: Unit: Level Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Numer

_ 91ofl29 1
ATTACHMENT J

Page 4 of 19
P&I ORGAN DOSE FACTORS

Table 2.3-5

1 nwiS in BUM V W11 SIml

(srea/ir per lei/co aeter)

Iathsj: &Irolat2a
Ag, Group Infat

helids low Liver 1. Eody ThrOId I1du.1 Ln GI-lUl

l W- O.001t00 1.471+2 1.4702 8. 4711 5.473*02 5.4AT1 5.471+02
2 1-32 2.031*0t 1.121t+0 1.741+04 0.001+00 0.001I00 5.001+ l 1.811+04
3 Cr-SI 0.001+00 0.001+00 I.951+01 5.751+01 1.31+01 1.283+04 3.571+02
4 h-S 0.001+00 2.531+04 4.981+03 0.001I00 4.98103 1.001+0t 7.061*03
5 I-SI 1.381*04 2.351+04 M.4U1103 0.00100 0.001*00 1.011+0 2.61*04

t Co-57 0.001+00 5.511+02 I.411+02 0.001+00 0.003*00. 3.791+05 4.861+03
7 Co-5t 0.001+00 1.221+03 1.213+03 5.001+00 0.001300 .71M+0 l.tl1+04
5 Co-tG 0.003*00 1.021+03 1.181*04 0.001t00 0.00+00 4.513+08 3.193*04
9 Za-65 1.931*04 1.261+04 3.111+04 O.0GltO 3.251+04 6.471*05 5.141+04

10 11-88 0.001+00 1.901+05 1.B21t04 .001+0 0.001*00 0.001300 o.043+03
11 Sr-39 3.9a1+05 0.001*00 1.141+04 0.003+00 0.001*00 2.031305 1.401+4
12 Sr-90 4.091+07 0.001+00 2.591t08 5.001*00 0.00100 1.121+07 1.311+05
3 1-91 5.8831+05 0.001+00 1.571+04 0.001+00 0.003+00 2.4513+0 1.031+04

14 Ir-95 1.151+05 2.791+04 2.131*04 0.001+00 3.111+04 1.751t06 2.11*T04
15 l-95 1.571+04 5.431+03 3.781+03 .001+00 4.721+03 4.791305 1.271+04

18 11-97 3.421-01 7.291-02 2.633-02 0.003+O0 5.701-02 3.321+03 2.691t04
11 -I99 0.003+00 1.651+62 3.233+01 e.001+00 2.653+02 1.351+05 4.873+04
18 Tc-99 1.401-03 2.083-03 3.721-02 o.001+0 3.111-02 8.113+02 2.831*03
19 h-103 2.021*03 0.001*00 5.791*02 0.001+00 4.241*03 5.521+05 1.611+04
20 h-IN M.661+0 5.001+00 1.091+04 5.001+00 1.071+5 1.161+07 1.541*05

21 Ig-11h 6.981+03 7.221+03 5.001t03 5.001+00 1.091+04 3.671+08 3.303+0
22 Sb-124 3.791+04 5.563+02 1.201+04 1.013*02 0.001+05 .2.651+05 5.91104O
23 51-125 5.171+04 4.M+02 1.091+04 5.231+01 0.001+00 1.64+08 1.473+04
24 To-12 1.871+04 8.901*03 2.071+03 4.871*03 3.751+04 1.311*08 2.731+04
25 Ta-12S 1.413+04 8.091+03 2.231+03 4.211*03 3.181+04 1.53+08 6.903*04

28 1-131 3.791+04 4.441*04 1.963+04 1.483107 5.l16+0 0.001t00 1.061403
21 t-133 1.321+04 1.921+04 5.601+03 3.511*08 2.2413+4 0.001$00 2.161+03
28 Cs-134 3.961+05 7.031t05 7.451+04 0.001+00 1.90O+05 7.9714 1.331t03

29 Cs-138 4.831304 1.351+05 5.291+04 0.001000 5.641+04 MUM 1.11 1.431+03
30 C-13i 5.4931+05 6.121+05 4.551+04 0.001+00 1.721+05 1.131+01 1.331+03

31 h-1U6 5.601+04 5.601+01 2.901+03 0.0 1t00 1.341+01 1.601+01 1.8UtO4
32 tA-10 5.051+02 2.001+02 5.153+01 0.001+05 0.003+00 1.681+05 8.411+04
33 C1441 2.771+04 1.8 04 1.991+03 5.001+00 5.251+03 5.171+05 2.161+04
34 C-144 3.191+06 1.21Wl 1.761+05 0.001+00 5.381+05 1.341*06 1.481+05

Culculated per ODCH epatlo 2.3-22

i
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Procedure Number
Beaver Valley Power Station 1r2-ODC-2.02

'Title: Unit: Level Of Use:

1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Page Number.
n 93 of 12R

AITACHMENT J
Page 5 of 19

P&I ORGAN DOSE FACTORS

Table 2.3-

I WIS 10! DIMAM VE SIB

l(q neter-areshr per ad/sec)

Patiay: Groud

eltide lone liver T. MYd Tyrold liney

1 1-3 1.001*00 0.601+00 M.U0M0 1.00140 0.001*00
2 1-32 6.001+00 C.O0100 0.001+00 6.001*OO 0.001+00
3 Cr-41 4.661*06 M.61* .661 4.106 4.681*06
4 EA-54 L.391*O 1.321*09 1.391*69 1.39*02 1 t.391*9
5 1e-59 2.731*08 2.131*0 2.131t05 2.131+08 2.731*08

ug 61-LLI

0.001+00 0.O01*OO
6.001*00 04.01*00
4.6S+06 4.661*06
1.391+09 1.391*09
2.131+08 2.731+*0

a Co-S7
7 Co-5s
a C-SO
9 h-SS

10 lb-86

It Sr-l9
12 Sr-9O
13 1-91
14 Zr-95
15 lb-9S

1o lb-S7
17 Mo-99
18 TC-SB.
19 Io-103
20 h-l08

21 4g-tlh
22 Sb-124
23 Sb-125
24 te-12T
25 T*-li2s

28 1-131
27 1-133
28 Cs-134
29 Co-136
30 Ca-137

31 L-140
32 Wh-lO
33 Ce-141
3 Ce-114

0.003*00 6.601*00 0.C01M00
3.7910+8 3.7S1105 3.191*08
2.151*10 2.151+10 2.151t10
1.471*+0 7.471068 1.4108
8.991*06 1.991*06 5.191+06

2.16tU4
0.001*00
1.071*06
2.451*0
1.371*08

0.001*00
4.0010o6

1.641+05
1.081+*0
4.221*08

2.1U1* 2.61*04
0.601*60 0.601*00
1.07 *68 1.071*06

2.451*08 2.451*08
1.371+08 1.371+08

0.601*00 0.001foo
4.001*06 4.601+06
1.641*05 1.41*05
1.0 1*08 1.061*06

4.221*08 4.22t306

0.601*00 0.001*00
3.191*08 3.791*08
2.151*10 2.151*10
7.471fe* 1.471*08
8.191*06 8.191*06

2.161*04 2.11U0
0.O 1*0 0.001*00
1.t71W06 1.071*06
2.451*08 2.1U*0M
1.371+08 1.371*05

6.601*00 0.001*00
4.001+06 4.001+06
1.61*05 1.341*05
1.68108 1.081*08
4.221+08 4.221*08

3.443*9 3.441+09
6.601*00 0.600*00
6.001*00 0.001*00
1.111*04 3.111*04
1.181*7 1.981*01

0.001*00
3.791*0
2.151*10

1.m9tes

2.163*04
0.001*00
1.071*06
2.451*08
1.371*08

0.601+00
4.603*08
1.841*05
1.081*08
4.221*08

3.441*09
0.601*00
0.601*00

1.181*07

6.001+00
3.191*0
2.151*10
1.471+06
6.193*06

2.161*+0
0.601*00
1.071*06
2.451*08
1.371+08

0.001600
4.001*06
1.541+05
1.081+08
4.221*08

6.001*00
0.001*00
9.171104
1.981+0?

1.12107
2.451*06
6.661*09
1.511*08
1.03110

3.443*09 3.441*09 3.441*09
0.001*00 6.001*00 0.001*00
0.001*00 0.601+00 0.001*00
S.M104 9.171m04 1.171*4
1.181+07 1.981*07 1.981*07

1.121*7 1.11*07 1.721*07 1.721+07 1.72+17 1.1217
2.451*06 2.416 2.451*06 2.451*6 2.451+*0 2.451+06
1.663*09 6.661*09 6.661+09 4.681*09 6.661*09 1.663*09
1.513*08 1.111*08 1.511*o0 1.511068 1.5*08 1.511+08
1.031*10 1.631+10 1.031+10 1.031*10 1.031+10 1.031+10

2.051*07 2.053*07 2.051*07 2.651*07 2.651*07 2.051+07 2.051*07
1.921*07 1.121*07 1.MU07 1.121O7 1.21*07 1.9UfO7 1.123*07
1.3+07 1.371*07 1.371*07 1.371*07 1.371*07 1.371+07 1.m107

6.961*07 8.961017 6.981*07 6.961*07 6.61+87 1.161*07 6.163+07

Calculated per ODCH e*uaticn 2.3-23



Beaver Valley Power Station Procedure Numr1
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P&I ORGAN DOSE FACTORS

Tail 2.3-7

I TILM in Il1 111111 SITS

(sq aetae-weu/ per d/nec)

Whtipv- Vezetatica
Agl Group Idult

helide

2 P-32
3 Cr-1
4 la-SI

5 11-57
7 Ce-58

I U-65
0 lb-atO

12 Sr-so
13 t-91
14 Zr-S9
U I95

16 lb-97
17 la-9S
to Te-OS
15 h-BlO
20 h-lOB

21 I-llo
22 Sb-124
23 Sb-125
24 To-2?.
25 Te-129

26 1-131
27 1-133
28 Co-13i
25 Cs-13
X S137

31 la-140
32 La-10
33 Co-141
34 4-144

Bbl,

0.001+00
1.401+05
0.001+00
0.001+00
1.261+08

0.00KM
@.00I+00
0.01+00
3.171*08
,.00I+00

1.971+05
8.051+11
5.111+06
1.171+06
1.421+05

2.161-0
0.001+00
3.10KM0

.771+06
1.931+0

1.051+O7
1.041+06
1.371+08
3.491+08
2.511+08

.08O3+0
2.091+08
4.671+09
4.271+07
8.361+09

1.291+08
1.98t+03
1.071+05
3.291+07

ulef

2.21+03
3.?741+9
.001+00

3.131+06
2.961+06

1. 171+0
3.071+07
1.tt1tO
1.041+09
2.182+03

0.001+O
0.00KM0
0.00KM
3.771+05
7.922+04

5.461-07
.1510FO

8.m710
l.OOtN
0.001oo0

9.751+06
1.9610o
1.531+08
1.251*01
5.381+07

1.161+06
3.63+01
1.11I11l
1.6s1Ks
8.701+09

1.611*05
9.971+02
1.331+05
1.381+07

L. k

2.18*03
1.31+07

M.641*0
5.3*7
LIM011

L s510?

1.02+01

2.11+08
L.481lt
1.37+05
2.551+05
CM6+04

1.981-07
1.171+08

2.EM 08
.441+ 7

L791+0

2.251407
CM6107

1I.1161+0

I.21+01
L.701+09

mt0es
3.421+68

2.63+02
1.511404
L.3+0

Tmd14

2.26I+03
0.001+0
2.781+04
0.001+00
0.001+00

0.001+00
9.00KM00
0.001+00
0.001+00
0.00xw

0.00180
0.001+00
0.0Colin
0.001+00
0.001+00

0.001+00
0.00KM0o
e.00oo
8.0014t
6.001+00

8.00KMtO
2.513+06
1.391+05
3.921+01
8.61+07

3.791+10
5.331+06
0.001+00
0.001+00
0.001+00

0.001+00
6.001+00
8.00KM0e
0.00KM

2.261+03
3.001+00
1.021+04
9.31$e+0

§.O0014

0.001400
6.001400
0.001400
8.751+08
0.001b0

0.00KtMO
0.001+00
0.001+00
5.911b05
7.831+04

6.371-07
1.3910?
1.331+02
1.81+07
3.72I+0I

1.921+07
0.001+00
0.001+00
1.421+09
1.051+09

1.981+08
5.33108
3.5s1+09
1.3810l?
2.951+02

5.491*04
0.001O00
8.19i+04
1.161+00

E.s

2.261+03
0.001+06

.161+04
0.003*00
5.281+0?

0.00KM"
0.002+00
0.001+00
0.001+00
0.001+00

0.001+00
0.001+00
0.001+00
0.001+08
0.001+00

6.001+00
0.001+08
4.303+00
6.001+00
8.001+00

0.001+00
8.071+0?
1.051+08
0.003+00
0.002+00

0.001+00

1.191+08
1.291+07
5.811+08

1.241404
8.001+00

.0010too
8.001+00

01-LI!

2.2RtOJ3
1.5814t0
1. 171+07
5.592+06
5.861+06

2.571+08
8.231+08
3.141+09
6.3R1+06
4.331+0?

1.601+05
1.75bU0
2.811+05
1.191+0S
4.91+0

2.021-03
1.431+0?
5.181*03
6.571+06
1.251+10

3.961+09
2.94140
1.501+09
1.171t09

3.051+07
3.261+08
1.941+06
1.911407
L.681+08

2.651t0O
7.321+07
5.101+08
1.111+10

Ul aucildes (except 1-3) caldad per oca nuttlon 2.3-26
1-3 calculated per COD eqatlm L.-29

I



Be er V e Powe S n Procedure Number.
B!eaver vall.ey Power Station 1'/2-ODC-2.02

Ti1e: Unit Level Of Use:

1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Page Number:
n 9-5 Of 1278

ATTACHMENT J
Page 7 of 19

P&I ORGAN DOSE FACTORS
lt

Table 2.3-1

1I lS 101 3 1 mm 3 R s1

(eq tehr-aa/r Pr Cllcc)

Patkway Vegetatlon
4e group let

Eaclide lore Liver 1. odl DTrcid lidbly Log 61-LEI

11-3 0.001*00 2.591+03 2.591*03 2.591+03 2.551t3 2.591b3 2.591t03
11-32 1.60+09 9.11+0T7 6.24107 4.001*00 0.001+00 0.001+0 1.351*08
3 Cr-S1 O.001O00 0.0010OO 6.171*04 3.4334 1.351+54 1.811+4 1.04*07
4 ENW-51 0.00100 4.541+08 1.011*07 1.001f0 1.361+08 0.001*00 1.321*05
S Fe-5 1.91*08 C.1OM*B 1.621+08 1.001*00 0.001+00 1.321+08 .1901+08

O Co-51 0.001+00 1.7$5tO7 3.001*1 0.001*00 0.001*00 0.001*00 3.331t08
I Co-56 0.001+00 4.361*07 1.001+8 1.001+00 0.001+00 0.001*00 6.011+58
I Co-so .001*00 2.491*08 5.6010+8 6.001+00 0.001+00t .001*00 3.24+09
9 2n-OS 4.241*08 1.471*3 6.8+8 6.001*00 9.423*0 0.001+00 - .231tOS

10 -O 0.001*0 2.741+0 1.293*0 6.001*00 0.001*00 0.001+00 4.053*01

11 Sr-IS 1.51M11 0.001*00 4.343*08 0.003+00 0.001*00 0.001+00 1.801*0+
12 Sr-90 1.511*11 6.001+00 1.851+l1 0.001+00 0.001*00 0.001+00 2.113+10
13 1-91 7.141*08 0.001*00 2.101+05 0.601+00 0.001+00 0.001+00 3.211+09
14 tr-K 1.121*6 5.431+05 3.7U+05 0.001+00 7.9818+05 0.001*00 1.251+09
15 lb-I9S 1.205 1.073*05 5.871+04 0.003*00 1.031+05 0.001+00 4.561+08

16t b-7 2.001-06 4.97147 1.811-07 6.601*0 5.813-07 0.001+00 1.193-02
1t H-99 .0.00*00 5.851*08 1.083*06 6.601400 1.291+07 0.0l+O0 1.011*07
18 IC-IS9 2.74*00 1.641*00 9.901+01 6.01*00 1.143+02 4.24*00 S.023+03
19 b-103 0.821*06 M.001*00 2.921*6 1.001+0 2.411*07 0.001+00 5.101+08
20 h-106 2.381*08 0.001+0 3.01*007 6.001*00 5.971+08 0.001+00 1.48110

21 11-110. 1.521*07 1.43I*07 8.721+06 O.00*00 2.174107 0.001+00 4.031+09
22 Sb-124 1.543+08 2.1U4106 6.121*01 3.501+05 0.001+00 1.351+08 3.111+09
23 St-12 2.143+08 2.341+06 5.00+07 2.051*05 0.001+00 1.88108 I.6109
24 Ie-127a 5.521+08 1.161*08 6.583*07 1.311*08 2.241+09 0.001+00 1.371*09
25 T-129iS 3.621+08 1.341*08 5.733*07 1.171*08 1.1S1+09 0.001*00 1.361+09

281 -131 7.191*07 1.081t*8 5.181t*7 3.1I4110 1.851*08 0.003l00 2.131+07
27 1-133 I.93+06 3.291+06 L.61M* 4.5691+08 5.m11o6 0.001*00 2.491+06
28 CS-134 7.103+09 1.671+10 .751*09 6.001*00 5.311+09 2.031+09 2.083*0i
29 C-136 4.381O* 1.721t08 1.163+08 0.001*00 9.371*07 1.483+07 1.391+07
30 Cs-137 1.011*10 1.351l10 4.691+09 0.001*00 5CU9109 1.781+09 1.921+08

31 I-140 1.381t08 1.191t*5 1.901+06 6.001*00 5.7411+ 1.141+05 2.131+08
32 Wh-ltO 1.81+03 M812 2.363*02 t.001t00 0.003*00 0.001+00 5.103+07
33 Ce-141 2.831*05 1.191+05 2.171*01 6.001*00 1.10+*04 0.00+00 5.411*08
34 Ce-144 5.271*07 2.181*07 2.831*+0 0.001*00 1.303+07 0.003+00 1.331t10

All accildes (except 1-3) calculated per OM eQ1 tln 2.3-26
1-3 calculated per ODC equation 2.3-29



Beaver Valley Power Station ure Nu.QC2 0 2
Tritle:Unit: Level Of Use:

1/2 In-Field Reference
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flW 96 f129
ATTACHMENT J

Page 8 of 19
P&I ORGAN DOSE FACTORS

Table 2.3-9

U 1 S 101 BUl TALTI Siml

(s1 ueter-WeruI per ucIJw)

Pthw - vegetation
Ag. Grnup --Child

cul1de Bou live 1. 10dy 71"old Ildneu Luo GI-ml

1 1-3 0.001+00 4.013*03 4.011103 4.01103 4.811103 4.011+03 .011+03
2 P-32 3.7+01 1.581*+0 1.301+08 0.001+00 0.0010 0.001+00 5.321+07
3 CI-51 0.001+00 0.001+0 1.111+05 6.50+04 1.781U0 1.191*+ 6.2110
4 h-si 5.001+00 .85108 I.m.7108 0.001+00 1.86+01 0.003+00 5.5MU+0M
s It-59 3.98+08 6.431+08 3.201+08 0.001*00 0.00+00 1.873+08 8.701+08

6 Co-57 0.001+04 2.9107 8.043+07 0.001+00 0.001+00 0.00+00 2.451+08
r Co-S8 0.001+01 8.41+017 1.s7+08 0.001+00 0.003+00 0.001+00 3.a7 +0
8 Co-8O 0.003+00 3.7l+01 1.1 21+0 0.0l1*00 0.00100 0.00Q 00l -2.101+08
I10-65 0.131+08 2.171+09 1.351*09 0.00o+00 1.38t*05 0.001+00 3.801+08

10 R1b- 0.001+00 4.521+08 2.781+08 0.001+0 0.001+00 0.001+00 2.911+0

11 Sr-8g 3.601*10 0.001+00 1.031+09 O.O01* 0 .040 0 .001+00000*0 1.391+09
12 Sr-sO 1.2*12 0.001*00 3.15111 0.001+00 W .001+00 0.0010 1.671+10
13 T-9t 1.861+07 0.001*00 4.391*05 0.001+00 0. 00100 0.003*00 M.U8M+0
14 Zr-ss 3.8613+0 8.481+05 17.55+05 0.001+00 1.211+01 0.001*00 8.851+08
15 lb-9S .111+05 1.601+05 I.1U+05 0.001+00 1.501+05 0.001+00 2.961+08

18 lbS97 3.651-01 6.531-01 3.081-0 0.00300 7.1311-07 0.001*00 2.031-01
IT So-H 0.001+00 7.7111+08 .911O+ 0.001+O 1.651*+0 0.00+00 1.383+08
18 cSS 4.71100 1.243+00 1.531+02 0.001*00 1.341+02 4.651400 5.283+03
11 e-103 1.531+07 6.001+00 5.901+06 0.003+00 3.881+7 0.003+00 3.973+08
20 0-101 7.451+05 0.003+0 9.301+07 0.001+o0 1.011+09 0.003*o 1.I6BM

21 4-110 3.211+01 2.171*01 1.131+07 6.001+00 4.441+07 0.001W00 2.583+0s
22 Sb-124 3.521+08 4.571+08 1.231*08 1.7n7105 0.001400 1.953*08 2.201+00
23 Sb-125 4.981+08 3.851*+0 1.051+08 4.631+05 0.001*00 2.781+05 1.19I1+0
24 T.-Ifh 1.321+ 0 3.583+08 1.573+08 3.10+03 3.171+03 0.001+00 1.07109
25 Te-129, 8.411U06 2.351+08 1.311+08 2.711+05 2.04+09 0.00300 1.031*+0

2 1-131 1.431+O 1.441+08 8.111+0? 4.781+10 2.361+08 0.001+00 1. 2M 0?
21 1-133 3.531+06 4.373+06 1.655+0 1.121+05 7.281+01 0.001+00 1.781406
21 Cb-131 1.601*10 2.631+10 5.55+09 0.001+00 8.151+l0 2.931*09 1.421+08
29 Cb-136 8.24U+07 2.271+0 1.471+06 0.001+00 1.211+06 1.801*0t 7.961t06
30 Cb-131 2.391*10 2.291+10 3.381+09 .001+00 1.486109 2.688109 1.431+08

31 h-140 2.171+08 2.421+01 1.231+07 0.001*00 7.89104 1.451+05 1.40108
32 h l140 3.251*03 1.133+03 3.3Of02 MOM 0.001*00 0.001+00 3.161+01
33 Co-141 6.561+05 3.2m3+05 4.861+05 0.001+00 1.431+05 0.001+00 4.08t+06
34 Ce-IUl 1.273+06 3.981+07 6.781+08 0.001C00 2.211+07 0.003+00 1.041+10

IIl idlide. (except I-3) calculated per 0DC1 eqation 2.3-26
1-3 calculated per ODM emttlo 2.3-29

J



Procedmr Number.
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P&I ORGAN DOSE FACTORS

?.ale 2.3-10

I vim FOR mm U 1 ! SIm

laq seter-arelr per mI/icc)

hatbva Kest
4e group ladult

luclide one Lier L Tody thyroid Ibel Log 61-UIl

11-3 0.001*00 3.251*02 3.251*02 3.251*12 3.251*2 3.251+02 3.251+02
2 1-32 3.15+09 2.465108 1.531+08 0.O01O00 6.003*00 0.001+00 l.4,0UM
3 Cr-51 0.001*00 0.001+00 5.881+03 3.501*03 1.291*03 7.781+03 1.471+06
4 hNo54 0.001*00 6.493o0 1.241*+0 0.001+00 1.931*06 0.001+00 1.191*07
s 5e-59 2.141+08 5.41+08 1.131*08 0.e01o00 0.001o00 1.411*08 1.181*09

£ Co-SI 0.001+00 4.011*16 .6106 I 0.001*00 6.00t*00 0.001*00 1.21+08
I Co-58 0.001*00 1.42107 3.181*07 .00100too 0.00e oo 0.001*00 2.671308
I co-O 0.001*00 5.121t07 1.133*06 0.601*00 6.001*00 0.001*00 1.611*0
9 S 2.5408 8.091*08 3.8i1+08 0.601*00 5.41*08 0.003+00 S. 101*08

10 lb-58 0.001+00 4.111+08 l.2 a08 0.601+00 0.001*00 0.001*00 6.11*0?7

11 Sr-8s 2.411*08 0.001+00 6.923+06 0.001*00 0.001*00 .001*00 3.873*07
12 Sr-so 8.411*09 0.00*+00 2.061*09 0.0010+0 0.001+00 6.001+00 2.MUM1*
13 T-91 1.941*05 C.OMO10 2.291*04 6.001*t0 0.00100 6.001*00 4.921*08
14 Ir-95 1.471+0 4.711305 3.191*05 0.00100 7.393*05 0.001*00 1.491*09
15 lb-I5 1.891086 1.051*086 S.6405 0.1*00 1.041*06 0.001*00 8.371+08

1t Ib-97 e.0ss0tus1+1s3nsusst :suts 0.001*00 ** S t#Ut 0.001*00 Ot"s 18244
17 k-99 0.001*00 6.611*04 1.621+04 0.001*00 1.93*05 0.000oo0 1.1711*05
1s Ic-I99 3.631-21 1.e01-20 1.381-19 0.001*00 1.3-19 5.301-21 6.401-18 *
19 lu-03 J.s7tte 0.001+00 3.6*0+7 0.001+00 3.2718 0.00+*00 1.001*10 l
20 h-l06 1.071*09 0.001+00 2.493*08 6.001*00 3.801*09 0.001*00 1.271+11

21 Ig-1ha 4.171+08 4.411*06 2.021*0 0.001*00 8.8710 0.001*too 1.101*09
22 S-124 0.001+00 0.001040 0.601*00 6.001*00 0.003*00 0.601+00 0.00300
23 b-125 0.001*00 0.001+00 0.001*00 0.001*00 0.001*00 0.01*00 0.001*00
24 1I127 6.381+08 3.001+08 1.023+08 2.141+*0 3.403*09 0.003*00 2.511*09
25 1e-129a 9.331+08 3.41+08 1.4i1+08 3.211*08 3.693*09 0.00100 4.701+09

25 1-131 9.131*0 1.311*07 1.483+06 4.291*09 2.24+307 0.001t00 3.45106
27 1-133 3.121-1 5.421-01 1.51-01 1.16101 9.41-01 0.001*00 4.671-01
28 C-134 4.531*08 1.081*09 6.1811*08 0.001+00 3.495108 1.161*8 1.893*07
29 C-1iS 1.021*01 4.0107 2.9110O 6.001*00 2.25107 3.08106 4.591*06
30 Cs-137 5.901+08 8.061+08 5.281*06 0.601+00 2.741*t0 9. 1007 1.583*7

31 k-140 2.441*07 3.083+04 1.601+06 0.003*00 1.041+04 1.753*04 5.0213*T
32 La-140 3.161-02 1.591-02 4.2111-3 0.001*00 0.001+00 0.001+00 1.171303
33 C-141 1.161t04 1.831*03 8.681*02 0.003*00 3.641+03 0.001+00 2.991*07
34 C-144 1.031+06 4.321*05 S.551t0t 0.001+00 2.561+05 0.001+00 3.501*08

ill anclides (except 1-3) calculated per ODC qaution 2.3-25
1-3 calculated per 0Da equatlon 2.3-30
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ATTACHMENT J
Page 10 of 19

P&l ORGAN DOSE FACTORS

Table 2.3-11

1 JIUO oIt D mmuTin sI

(at ter-areaj per p CrI/ne)

Wathis. Neat
lp# Group Tees

lucilde lone Liver 1. Bob

113 0.001*00 1.941+32 1.90102
2 1-32 3.341+09 2.071*08 1.291*05
3 Cr-51 0.001+00 0.001*00 4.691+03
4 h-51 0.001+00 4.951*00 9.813+05
5 le-59 1.713+08 4.001*08 1.541+0o

t Co-57 0.001+00 3.221t0O 5.403*08
7 Co-St 0.001+03 1.091+07 2.521+07
O Co-5O 0.001*00 3.971*07 8.51+0?
* 1a-I 1.7MSDOS 0.211+01 2.901*08

10 Rb-S 0.0010+0 3.431*01 1.61+

11 Sr-es 2.031+08 0.001*00 5.831t+o
12 Sr-so 5.441+09 0.001*00 1.341+0
13 T-91 7.531+05 0.001*00 2.021+04
14 Er-S5 1.181*00 3.711*05 2.551+05
15 Ib-95 1.471*0t 1.171*05 4.501+0S

1o b-I V ttt*U**ettpsstetogtttng
1T No-99 0.001*00 7.031*04 1.341*04
I To-S9o 3.041-21 8.41-21 1.101-li
19 h-103 8.981*07 1.001*00 2.981+?7
20 h-lO0 1.281+09 0.001*00 2.091*01

21 1-110. a3.811*0 3.421+01 2.081*00
22 Sb-124 0.001*00 0.o001*o 0.001*00
23 Sb-125 0.00100 o .o001*00 0.00ol+0
24 1e-127 1.071+08 2.511*08 .411+0?
25 Te-12h 7.823+08 2.901*08 1.241*+0

281-131 7.5910t 1.061tO7 5.7111*0
21 1-133 2.811-01 4.421-01 1.351-01
28 C-134 3.501*08 1.481+01 3.931*0
29 C-130 1.981+08 3.141+07 2.111*0?
30 Cs-137 4.901+08 1.611+01 2.2T1+0

31 Ba-14O 2.021+07 2.471*04 1.301+08
32 IL-140 2.601-02 1.281-02 3.40103
33 Ce1-l 9.721+03 1.491*03 7.461+02
34 Ce-144 8.721+5 3.81105 4i.61+04

Thyrold lidney

1.941U02 1.941U02
5.003+00 0.00143
2.601+O3 1.031+03
5.001+00 1.481+08
5.001+00 0.001430

5.001+00 O.00100
0.001+00 5.003+00
0.001+00 e.001*00

.001*00 3.c 71*0
O.001+00 0.001+03

3.001+00 0.01+00
5.001430 0.001430

.001+00 0.001430
0.001+00 5.451+05
5.001+00 1.923+05

0.001*00 *oaeotutte
0.001*00 1.813*05
8.00143 1.261-19
L. 0143 2.461*08
5.00143 3.191*09

5.001+00 6.521*0e
5.0014 0.001+00
5.001+00 0.001+43
1.681+08 o 2.8+01
2.521t08 3.2101

3.101+09 1.831+07
5.M17+01 .71-01
8.001*00 2.691*08
5.001*00 1.711W07
5.001*00 2.221*08

5.001430 8.381*03
5.001*00 0.00143o
0.001*00 3.061*03
0.001+00 2.151+05

1.9+02 1.941+02
e.oowe 2.801*0G
8.891*03 1MM3+0
5.003*00 1.011+01
1.261*08 1.451+01

0.001*00 1.011+0?
5.001+00 1.513*08
0.00140 5.171*08
0.001430 2.M3M*0
0.00143 5.01+0t

0.001430 2.421+07
0.001430 1.5314
0.001*00 3.091*03
0.001*00 8.561*0
0.001X00 3.491+09

0.001*o0 $:t*stsasoe
0.001*00 1.261+05
4.711-21 5.571-18
0.001tOO 5.8U109
0.001+01 7.94Ul10

0.001*00 3. 801*0
0.00143O .00343
0.003*00 .00343O
0.001430 1.761*09
0.001O 2.931*09

0.00140 2.101*08
0.0014O 3.341-01
1.031*08 1.051+07
2.691*06 2.53105
1.611*07 1.271+08

1.683*04 3.111f0?
0.001*00 1.331+02
0.001*00 1.8*T0?
0.001*00 2.191+08

III euclidea (except -3J calculted pr IDO aguatlcz 2.3-25
1-3 calculated per OD eguatcm 2.3-31

I



Procedure NumberBeaver Valley Power Station 1/2-ODC-2.02
Tid:e Unit Level Of Use:

1/2 1In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number

n ( 99 of 128
ATTACHMIENT J

Page 11 of 19
P&I ORGAN DOSE FACTORS

Table 2.3-12

1 vItMs 10! lIAM IlYm s

Inq eter-uru/ur pr zCl/sec)

Patwuay
4e Gros

luciloe

11-3
2 P-32
3 Cr-51
4 15-54
S 1-59

t Co-ST
7 Co-S"
6 Co-O

:1u45
1O lb-B

11 Sr-AS
12 Sr-90
13 -91
14 Sr-95
15 1b-95

lt Kb-9?
11 la-SI
18 Tc-99S
19 h-103
20 lI-lO1

21 A4-llb
22 1b-124
23 S-125
24 T-W27n
25 Te-1290

26 1-131
27 1-133
28 Ca-134
29 Ce-136
30 CJ-137

hild

lose Liver T. lody

0.001*00 2.34102 2.341*02
6.291*09 2.141*08 2.431+01
0.001*00 6.101t00 7.311+03
0.001*00 L.6OW 1.511*06
3.041*08 4.611*8 2.451+08

0.001*00 4.211*06 8.521+06
0.001*00 1.281*7 3.111+07
0.601*00 4.721*07 1.391I0d
2.61*80 7.151*08 4.441+08
0.001+00 4.871*08 2.991+08

3.8150*8 0.001*00 1.101*07
7.031+09 0.001*00 L.U18*09
1.421*06 0.001+00 3.811*04
2.09106 4.591+05 4.09145
2.541*06 1.101*05 7.071*05

0.001*00 9.191+04 2.42104I
5.331-21 1.051-20 1.131-19
1.261+08 0.001*00 4.851*07
3.121*09 0.001*00 3.68311

5.991*06 4.041*06 3.231*06
0.001C00 0.001+00 0.001*00
0.001*00 0.001+00 0.001*00
1.331*09 3.511+08 1.581*08
1.471*09 4.1*I08 2.291*08

1.411+07 1.421+07 6.041*6
4.841-01 5.991-01 2.271-1
6.351+08 1.041O09 2.201N 8
1.381+0? 3.781*OT 2.451*07
9.021*08 8.001*08 1.271*08

3.721*07 3.261+06 2.171*06
4.761-02 1.661-42 5.61-03
1.631*04 1.131*03 1.361*04
1.041+06 5.151+05 6.M*04

Thyrold lldsty

2.341*02 2.341*02
0.001+00 0.001*00
4.081+03 1.111*03
0.001*00 1.591+06
0.001*00 0.001+00

0.00100 0.001+00
0.001*00 6.001*OO
0.001*00 M.0U1*0
0.001*00 4.5010*0
0.001*00 8.00t+00

0.001*00 0.000+00
0.001*00 6.000*00
O.00I1*0 6.001*00
0.001t0 6.571+05
0.10O010 5.301*05

.001*00 *u::Su::
0.001+00 2.0e1*05
0.001*0 t.521-IS
0.001*00 3.18*O0
0.01*00 4.211+09

0.000*0 7.531*06
0.001*00 o .001*00
0.001*00 0.001+00
3.11*08 3.801+09
4.751*08 U.331*09

4.68109 2.321*07
1.111*02 5.281-41
6.001+00 3.231+08
0.000*00 2.011+07
0.000*00 2.811+08

0.001*0 1.061*04
0.001*00 0.001*00
0.01*0 4.001+03
M.001*0 2.651*05

og G1-Ll

2.341*02 2.34102
0.001*00 1.14108
7.411*03 3.881*05
6.001*00 4.751*06
1.41+08 5.121*08

3.001+00 3.451*07
0.00+0*0 7.41*07
6.001*00 2.611*08
6.001*0o 1.251t*0
C.0OM0O 3.131t07

0.00+*00 1.418007
0.001t00 .471+07
0.N01+00 1.900*08
0.00Nt00 4.791*08
0.000*00 1.301*9

0.000*00 MsMU*sMst
0.000+00 6.091+04
5.311-21 M.A51-O8
0.000*00 3.26+*09
0.001t00 4.850*10

1.0100*0 4.610*01
0.000*00 0.001*00
0.001+00 0.001*00
0.00+*00 1.OU+09
0.400000 1.801*08

0.001*00 1.260*06
0.001*00 2.411-01
1.161*01 5.Ut6
3.001*06 1.331+06
1.011*08 5.401+06

1.140*04 1.191*07
0.00*+00 4.61*t02
0.001*00 1.141*01
0.000*00 1.34+0*8

31 h-10
32 La-140
33 Ce-141
34 Ce-144

111 onclides (except 1-3) calculated per OD Ovation 2.3-25
1-3 calculated per ODB1 gaptiou 2.3-30

-



Procedure Numbcr~Beaver Valley Power Station 1/2-ODC-2.02
Title: Unit: Lcvel Of Use:

112 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Page Nurnbew
() 1___ _of IM9

AITACHMENT J
Page 12 of 19

P&I ORGAN DOSE FACTORS

Table 2.3-13

1 ULM 103 IUVl nu llY Sill

(st bter-Wreh/pr Po uCisee)

Iathyll: COT silk
AIe G p = Ablt

Iodlid, hoa Sler *. my Tkyrold lldne Lun 61-uL

11-3
2 1-32
3 Cr-SI
4 h-54
5.-49

' c-SI
7 C-5S
1 co-sO
I ZA-s

1o l-BE

It -tS
12 SO90
13 T-91
14 Zr-S5
15 lb95

I 6b-97
17 go-S9
11 TC-3b.
19 h-103
20 h-101

0.001*00
1.451+10
t.00oeo
0.001+00
2.401+01

0.001+00
0.001+00
0.001+00
9.801+8
0.001*00

1. 11+03
3.161+11
1.781+03
7.401302
8.771+04

2.511-12
0.001*00
2.831to0
6.291+02
1.433*0

1.831+02
1.011+05
0.000oo0
5.51*01
S.X3+67

9.101+05
3.7+06
M.12t*07

3.123+09
2.191+01

0.003+00
0.001+0
0.001+00
2.M102
3.771+04

t.533+02
5.803+08
2.381+04
1.131+06
2.161*0

1.5613*
5.221*0
2. (51fo
1.411*01
1.0210tO

3.333+07
7.781+0
1.813+02
1.611+02
2.031t44

7.833+02
0.003+0
1.4UM3
6.001+00
0.001+00

0.001tOl
0.003*00
0.001to
0.001+00
0.001+00

0.003*00
0.003*00
0.001o00
0.001+00
0.0o0300

6.00KM0
0.001+00
0.001tOO
0.001*00
0.001+00

7.631402
0.00l00
5.241+03
1.7113*0
0.001*06

0.001+00
1.001+00
9.003*00
2.093+09
9.003*00

0.001+00
0.001*00
0.001+00
3.212+02
3.721+04

1.301-13
4.m71+07
1.211+02
3.161+03
2.111+04

1.531+*2
0.001*00

.151+04
0.003+00
1.571+07

0.003+00
0.003*00
6.001+00
0.00140G
0.001+00

0.003+00
0.001e00
0.0o01ol
6.00KMO
0.001+00

6.001+00
0.00100
3.911300
0.003*00
0.001+00

7.3+9#02
1.631+01
5.9St+0I
1.821+07
1.88408

2.313+07
1.4313*7
2.10It0O
1.98a3+
4.323+08

1.861+05
9.143*08
3.731+06
1.521+05
2.2s3*0

2.621-01
4.83+07
4.733+03
9.83+04
9.271m05

I

1.111-13 2.601-13
2.113+01 4.011ol6
T.991*00 1.02+02
6.001+00 3.571+02
0.001*00 1.811+03

21 A-h1r
22 8b-124
23 S1-125
24 Te-12u
25 Te-129m

26 1-131
27 1-133
21 Co-134
29 Ca-138
30 Co-137

4.161+07
0.001+00
0.001+00
3.441+01
4.951+01

2.521+08
3.291+06
3.893+01
2.231+08
4.991*09

3.843+07 2.293+01
0.00100 6.001+00
0.001+00 6.0030oo
1.231+47 4.191*06
1.853017 7.843+06

3.801*08 2.061+06
5.721t06 .753+06
1.271+01 1.581+09
5.123*08 6.35sw05
8.823+01 4.471+0

0.001+00
0.00KtMO
0.001+00
8.7s13D0
1.701*01

1.181*11
5.43+08
0.00KM0
0.00100
0.001+ol

1.561o07
O.001OOl
6.001*00
1.403*08
2.07+0

1.1m1*01
1.993+06
3.001*01
4.913*0o
2.323*01

0.003*00
0.003+00
0.003+00
0.003*00
0.001+00

0.001*00
0.003+00
1.981+05
8.131+01
1.701*08

1.571#10
0.001+00
0.001+00
1.153+08
2.493*08

1.501S0t
5.143*06
1.S23*0
1.00G+0
1.32to08

4.701*01
1.421+05
1.031t+t
8.581+07

31 h-llO
32 La-10
33 Ceulll
3 CeI144

2.281+07 2.8te+04 1.491+06
3.41Ut00 '1.9*04 5.111-01
3.991+03 2.701+03 3.061+02
2.541+05 1.081+05 1.31+04

0.001o00
0.00tOO
0.003+06
6.001*00

1.741+03 1.M4+t0
0.0+tO 0.0Z1+00
1.253+3 0.001+00
6.291+04 0.003+0

Ill udid. (except 3-3) calculated pet ODC0 utlos 2.3-24
1-S calculated per ODCH epatlot 2.3-21



Procedure Number.Beaver Valley Power Station 1/2-oDC-2.02
Tidle: Unit: Level Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number

0 l()l of 12R
ATTACHMENT J

Page 13 of 19
P&I ORGAN DOSE FACTORS

Table 2.3-14

I VA1 101 gUm 1 1 M1 SITE

(sq seter-azealyr per vCI/sec)

fatbva: Cow 111k
4ge group: Tan

Iocidt lose Liver 1. lody Thyrold Ithey uag Cl-lU

1 1-3 0.001*0 S.S4102 S.941S02 0.141*02 S.14102 3.141+02 1.l1t02
2 P-32 2.61+10 1.661*09 1.041*09 0.001+00 0.e01+00 0.00140 2.251*09
3 Cr-SI 0.600100 0.001*00 4.151+04 2.311*04 9.101*03 5.931*04 6.n1+06
4 In-54 0.001*00 1.911*0 1.961*08 0.0010+0 2.151*06 3.01+*00 2.M31*07
5 10-59 4.181+07 9.761*07 3.m1707 0.01+0 0.001*00 3.081*07 2.311*0

6 CO-s7 0.001*00 1.101+06 2.68L*O6 0.001*00 0.001o00 0.OW1ee 2.Mi*7
7 Co-St 0.001*00 6.171*06 1.421+07 0.001*00 0.003*00 0.001*00 6.511*0?
a Co-6o 0.001o0o 1.61+07 4.261+07 0.001*00 0.001*00 0.061*00 2.481*06
O Z-IS 1.511*9 5.231+09 2.44109 0.001*00 3.343+09 0.0010+0 2.211+09

10 lb-IS 0.001*00 3.191*09 1.81102 1.001*00 0.001*00 0.001*00 5.311+08

11 Sr-I9 2.141*09 0.101*00 .1M207 0.001+00 0.001+00 0.001*00 2.55*t08
U Sr-SO 4.471+10 0.001*00 1.10110 0.001N00 0.001+00 0.01o00 1.251+09
13 1-51 1.251*04 o.001+00 3.35102 0.001*00 C.eoM 0.00100 5.111*08
14 Zr-9S 1.291*03 4.68102 2.611*02 0.001+00 1.001*02 0.001+00 9.423*05
15 lgb-95 1. 1 .411*04 3.531*04 0.001+00 1.211+04 0.001*00 2.741+08

16 lb-ST 5.131-12 1.M-12 4.651-13 0.001*00 1.491-12 0.001+0 3.041-8
17 b-99 0.001+00 3.00140 7.251*06 0.001*00 1.701+7 0.001+00 6.611+07
It Ic-sse 4.901*00 1.3+01 1.771*02 0.C00OW 2.041+02 7.591+00 6.1U+03
19 Ilu-1O 1.471*03 0.001+00 6.301*02 0.01*00 5.201*03 0.001*00 1.231*05
20 h-lOt 2.031*04 0.001+00 3.321*03 0.001+00 5.081+04 0.001*00 1.281+06

21 4-UO. 6.971+07 6.501*07 3.151+07 0.001*00 1.241+08 0.001*00 1.631*f1
22 Sb-124 0.00100 e.0e1t00 0.001*00 0.001*00 0.001*00 0.001*00 0.001+00
23 Sb-125 0.001*00 0.001*00 0.001*00 0.0100 0.001+00 0.001*00 0.003+00
24 Te-127. 6.3Ut07 2.251*07 7.541*06 1.511*07 2.571*08 0.00100 1.583+08
25 .-129. 9.061+07 3.396107 1.431+07 2.921*T7 3.791*08 0.001*00 3.401+08

261-131 4.571*08 6.391*08 3.431*08 1.71*11 1101+09 0.01*00 1.2a ea
27 1-133 6.011*06 1.021*07 3.111086 1.4209 1.791*07 0.001+00 1.711*06
28 Ce-134 6.763*09 1.591+10 7.3TA 0S 0.001+00 5.061019 1.133109 1.361+08
29 Ce-16 3.801+08 1.501*09 1.611*09 .001+00 6.151*08 1.281+08 1.201*06
30 Cs-137 3.061*09 1.201*10 4.191+09 0.001*00 4.101*09 1.591+09 1.711U06

31 k-140 4.121+07 5.051+04 2.651*08 0.001*00 1.711+04 3.391*04 6.351*07
32 La-140 .8631+00 3.391+00 3.011-o1 0.001+00 0.001+00 0.00+00 1.341*05
33 C-141 7.321+03 4.891*03 5.61*02 0.Q00+00 2.30103 0.001+00 1.401t07
34 Ce-144 4.671+05 1.131*05 2.511*04 6.001*00 1.151*05 0.001*0 1.11+08

AHI nuclides (except 1-3) calculated per ODI equation 2.3-24
1-3 calculated per OQI equatIos 2.3-28



r V e P e S o Procedure Nunbew:Bseaver Valley Power Station 1/2-ODC-2.02

Titde Unit Level Of Use:

1/2 IIn-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Numbel.

102 of 1?
ATTACHMENT J

Page 14 of 19
P&I ORGAN DOSE FACTORS

Tble 2.3-15

1 TM ml mm Huzn Bm

fou atter-Ws/Ir per 0CI/see)

hthway Co 1ilk
IP 6reep: Calid

Inclid bNs Wiaer 1. lobd hyroid lidney un 61-mI

11-3 0.00300 1.571*3 1.57143O 1.57143 1.571403 1.571303 1.571*03
2 ?-32 1.591+10 3.091t01 2.541+01 0. + 0.00100 0.00+00 1.821t09
3 Cr-SI 0.001400 .00*00 8.4411+04 4.701b04 1.28tt04 .5Ut+0 4.491400
41354 0.001400 1.181*07 3.951+06 0.0030t 4.1605 0.003+00 1.241*0?
51-59 1.70140 1.571408 7.8t+0? 1.001*00 0.003+0 4.551l47 1.63108

S Co-SI 0.00100 2.MU3M06 5.521+06 1.0010 0.0010 0.001+00 2.241*01
1 C4-5 0.001*00 1.431+06 2.tO07 0.001*00 0.00100 0.00b00 5.501*+0
I C0-S 0.001*00 2.94U0 11.6713*0 0.001*00 0.001+00 0.001400 1.833*08
S a-SS 2.951tO9 t.8l71t0 4.89141 0.001o+o 4.951+01 0.00100 1.383+0

10 b-Se C.0OM1O 1.401+00 4.551+01 0.003tOO 0.00100 0.001*00 4.781*08

11 Sr-S 5.291+01 0.003+00 1.511+08 0.001+00 0.001*00 0.001400 2.051+01
12 Sr-go 1.551tlO 0.00Olt 1.911+10 0.003t00 .00h00 0.00h4O 1.021*00
13 T-91 3.05344 0.003*0 .281+02 0.003+00 0.003*00 0.003400 4.111+06
14 -95 3.001*03 .l80l*02 5.883+02 0.001+00 l.451+02 0.001300 8.831*05
15 lb-95 2.611*05 1.021+05 1.2 1+4 .001*0 1.541+04 .001+00 l."81408

1 111-97 1.251-11 2.251-12 1.051-12 0.001*00 2.501-12 0.003t00 0.941-0?
11 b-99 0.001*0 8.923*0? 1.71130? 0.003*00 1 M.*0 0.001*00 s.721t0e
US Tc-99t 1.121+01 2.201t1l 3.302 0.003*00 3.201*02 1.12*01 1.251404
19 h-103 3.491*03 0.001+00 1.341+03 1.001*00 8.783+03 0.001*00 9.011+04
20 1-106 1.491*04 0.001+00 1.101+03 0.001+00 8.768*t0 0.003*00 1.011+08

21 Ag-110s 1.491*01 1.013+08 0.053*01 0.003+0 1.17ttI08 O.OO1OO 1.201+10
22 Sl-lZI 0.00100 0.001+00 0.003+00 0.001+00 0.001+00 0.003t00 0.001400
23 Sb-125 0.001+00 0.003*00 0.043+00 0.001404 0.001*00 3.003+00 0.001+00
247-12b 1.56t408 4.2110 1.881+07 3.7t+07 4.461308 0.00l00 1.27t+00
25 Te-12a 2.231+ 8.243*07 3.47+0 t.201*07 1.561+0 0.001*00 2.721*08

Z 1-131 1.111+01 1.111+09 6.33+08 3.81*11 1.831*09 0.001+00 9.921+07
27 1-133 1.4U107 1.811*0? .Ut10 3.383*O1 3.011Z07 0.00100 T.2A1+06
21 C-134 1.561+10 2.55101 5.401+09 0.001*00 1.931*01 2.853*00 1.38+0A0
21 C-I13 8.581+01 2.313*01 1.533*0 0.003*00 1.Z61*09 1.871408 8.291t07
30 C-I13? 2.181+11 2.091+11 3.08+00 0.003400 6.801409 2.453409 1.311408

31 U-140 1.941*07 3.711+0 5.301*04 0.Do0 2.84104 5.193+04 5.043*0?
32 a-10 1.85W1 5.171T 1.94Ut0 0.0300 0.00W400 t.003*00 1.61105
33 Ces-U 1.801t04 8.991*03 1.30*04 0.001#00 3.941U03 0.001+0 1.121t07
34 C-144 1.15106 3.813+05 1.151804 0.001+ 2.001305 0.001OO 9.411+07

Ill avelIdes (except 1-3) calculated per OCII1 sguatlos 2.3-24
1-3 calclated per ODCII utoac 2.3-28



Procedure Numnber~
Beaver Valley Power Station 1/2rODCb2.02

tlet I, Unit: Level Of Use:

112 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Page Number.
0 0 o 2

ATIACHMENT J
Page 15 of 19

P&I ORGAN DOSE FACTORS

?able 2.3-18

I m ml m un sm

(aq seter-rVefr per uCI/sec)

patm y: Cmy 11lk
Age Group lefast

l1clide las

13-3 0.60300f
2 P-32 1.386:11
3 Cr-SI G.A01*00
4 b-54 0.601too
5 h-S9 1.811408

6 Co-57 C.H0U1N0
1 C" 0.601+00
£ Co-60 MON1tOO
I h-s 3.171409

10 -6 0.00100

11 Sr-9 1.0U1M10
12 Sr-90 1.221+10
13 T-s1 5.7911*0
14 Zr-IS 5.331*03
15 lb-IS 4.871*05

16 lb-97 2.31-11
11 la-99 6.001+00
1B Ic-9S2 2.341+01
19 h-103 7.061*03
20 h-l10 1.341+05

21 g-1hOt 2.751+08
22 S-124 e.001400
23 51-125 0.601400
24 s-127. 3.161*08
25 1-129a 4.581408

28 1-131 2.311+09
2 1-133 3.081+07
28 Ca-134 2.511*10
29 Cg-136 1.681409
30 Co-13 3.481+10

31 l-140 2.051*08
32 La-140 3.451+01
33 Ce-141 3.571*04
34 Ce-144 1.6510+6

Liver

2.383403
7.093*09
6.001+00
2.761*07
M.1U1M08

I.3X1*06
1.001407
6.001407
1.3s1*10
L.183bl0

0.001too
0.001400
0.001t00
1.30*+03
2.011*05

5.621-12
1.171OB
4.821+01
0.003*00
0.001400

2.013+06
.001t00

6.001t00
1.0s5os
1.5To10s

2.M23*01
4.491+07
4.691+10
4.931*01
4.0n10

2.051405
1.361*O1
2.181404
5.751+05

7. Body Thyroid

2.384+03 2.383*03
5.m101 0.001*0
1.34105 1.715140
1.251*o0 0.601400
1.251*08 6.601400

1.031*O7 .0010too
4.703+07 6.001too
1.421*08 6.001400
5.271*09 6.0030oo
.281401 6.601400

2.MU1M08 6.60+00
2.091*10 0.601400
1.541+03 0.001+00
9.221+02 0.601*00
1.161*05 0.601400

2.031-12 0.001+00
3.451+07 e0.01*00
1.211+02 0.001400
2.361*03 0.."100
1.6*04 6.t01+00

1.331406 I.t01+00
0.001e 0 e 001*0
6.601*00 6.003*00
3.8+37 .141O7
7.061*07 1.7618

1.201401 6.151*11
1.311407 .17*1M
4.731+09 6.01+00
1.43+01 6.60100
2.891*09 0.OOF00

1.051*01 0.01*OO
3.S01*00 e.001*00
2.571:03 0.601*00
t.251#04 0.601*00

lidomy

2.383403
6.003*00
1.91*04
6.11s06
0.003*00

0.00+00
6.001*00
0.601+00
6.601*09
0.001t00

0.601*00
0.001+00
0.001+00
1.401+03
1.443*05

4.391-12
2.641406
5.191*02
1. 4CM*0
1.5t8105

2.8A1408
8.003400
3.001*00
7.711*08
1.151+01

3.181+09
5.28St07
1.211+10
3.917+10
1.059310

4.661*04
0.001+00
6.m1te03
2.731405

2.381*03
0.001*oo
1.701I05
0.001*00
0.351*07

0.001o0o
0.01t00
0.0*0l0
0.60100
0.603*0

0.001*00
0.001t00
0.00100
0.001400
0.00100

0.001+00
0.001+00
2.521*01
0.001400
0.001400

0.00400
0.001*00
0.001*00
0.003*00
0.0010oo

0.001*00
0.01*OO

4.151409
.4.023*0
4.431409

1.261tOS
0.0010oo
0.601400
0.01l00

61-UI

2.381*03
1.61+0
3.111*08
1.011*07
1.511*08

2.171T07
4.101*07
L.433*08
1.351*10
4.611408

2.071n0
1.031*09
4.151*06
6.471*05
1.69*018

1.1m1-06
5.63*07
1.401+04
B.6mo
1.011086

.04*140
0.001*00
6.001100
1.281*08
2.741*08

1.121407
7.601*08
1.271*08
7.491*07
1.271408

5.euto7
1.501*05
t.13+07
9.41*t07

111 anclldes (except 1-3) calculated per eDa equation 2.3-24
3-3 calculated per ODC eguatlle 2.3-29



Beavr ValeyPowe StaionProcedure Numberaver V e P S1/2-ODC-2.02
tOde: Unit Level Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTSRevisiow. Page Number

n104 of 19 I
ATTACHMENT J

Page 16 of 19
P&I ORGAN DOSE FACTORS

Tabia 2.3-IT

I 1Lm 0 W Sam VILLIT g1n

(sq aster-arealjr per vCi/ec)

tMw : coat silk
Ipg Oroay Uuit

Wide Soeo Liver 1. Bdy Throld Kidney Los Gl-LU

1 1-3 0.WtOO 1.58103 1.561*03 1.581*03 1.58+03 I.50*03 1.50.03
2 1-32 1.4t+tl 1.083+01 5.121*08 O.01+00 0.00+0O 0.001tO 1.SWIt0S
3 Cr51 6.001*00 3.001*00 2.851*03 1.701*03 6.28+02 3.781*03 1.17.m5
4 M4 0.001*00 7.141+05 1.361+05 0.001+00 2.121+05 0.001o00 2. 19301
5 -SIs 3.121+05 7.323*05 2.811*05 .001OO 0.00+00 2.051+05 2.441+00

6 co-5 0.001WO0 1.091*05 1.5*05 0.00Wt00 0.00+00 0.001*00 2.m771+0
7 C*-58 0.001*OO 4.40105 .tO 1*05 0.001+00 0.001+00 0.001*00 3.111+o
I Co-SO 0.001*00 1.343tO 2.361*08 0.00Wl00 0.00Ot 0.001+00 2.521tO7
I h-85 1.1MOO6 3.7M1+0 1.891+08 0.001+00 2.501+03 0.003*00 2.381M03

10 -81 0.001G06 2.831+40 1.221+08 0.001+00 0.00+00 0.000oo10 S.161+0

It Sr-8I 2.431+03 0.001+0 t.99l1+0 0.001+00 0.0010 001MOM 2.513+08
12 Sr-90 6.643*10 1.001+0 1.831*10 0.001*0 0.003+*0 0.001+00 1.n21201
13 1-1 8.143*02 0.001+00 2.180101 0.001+00 0.001+0 0.00106 4. 483+05
1 Zr-95 3.873*01 2.551+01 1.131*01 0.003+00 4.473+01 0.001*00 e.021+04
15 rt-95 8.131+03 4.521*03 2.431+03 0.001+00 4.471+03 0.001+00 2.74U+01

16 11-97 3.381-13 8.541-14 3.121-14 0.001+00 3.261-14 0.001+06 3.151-10
11 No- 0.001t00 2.MUM 4.81105 0.001+00 5.721+06 0.001*00 5.863+01
IS Te-sh 3.321-01 3.531-01 1.221+01 0.001+00 1.461+01 4.701-01 5.671*02
Ui le-O 1.951+01 C.0O1+ 4.221+01 0.001,00 3.803+02 0.003*00 1.161+04
20 h-los 1.121*03 0.001+00 2.181*02 0.001+00 3.321*03 0.003*06 1.113+05

21 i-ll-a 4.921*08 4.611+06 2.741*01 0.00100 3.071+0 0.001*00 1.81*OW0
22 S-124 0.001+01 0.001+00 0.001*00 0.001*00 0.0010 0.001*00 0.001+00
23 8-125 0.001*06 .001+00 O.001*00 0.001+00 0.001+00 0.001*00 0.001+01
24 T-l27 4.131+*0 1.481*06 5.031*05 1.051+06 1.681*01 0.00+300 1.383*0
25 Tel129 5.941*06 2.221+06 9.411+05 2.041+01 2.481+07 0.001+00 2.9923+7

261-131 3.02108 4.321+01 2.481+08 1.421*11 1. 401ts 0.001+00 1.143+03
27 1-133 3.951*0 6.871+06 2.021+06 1.011 L. 1.201+07 0.00100 6.17308
21 Cu-134 4.671O 1.11t+09 3.01+05 0.001*0oo 3.803+O 1.123*08 1.95307
21 Cs-13 6.701*05 2.851+01 1.901+03 0.001+00 1. 47+09 2.023+01 3.013*05
30 Cs-137 1.501+10 2.051+10 1.341U10 0.00300 6.951+01 2.311+01 3.261+08

31 hk-140 2.741*06 3.4410+3 1.73+*05 0.001+00 1.171+03 1.973+03 5.643*06
32 14-141 4.601-01 2.321-01 8.133-02 0.001*00 0.001+O N 0.003+0 1.101+04
33 C-141 4.791*02 3.241*02 3.81+01 0.001Q00 1.511S02 0.001*00 1.243*06
34 C.144 3.051+04 1.271+04 1.t4+3 0.001+00 7.551+03 1.001+00 1.031+07

111 suclldes (except 1-3) calculated per 0D01 equatlio I.3-24
1-3 calculated per 0DC1 equation 2.3-28

I -



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
_~~~ _ 15 of 1'28

ATIACHMENT J
Page 17 of 19

P&I ORGAN DOSE FACTORS

Table 2.3-18

I VII 11 FOR Ymm LIM SITE

(eq meter-ares/pr pr CI/eec)

Pathaly =oat Bilk
Ite group Toes

Iodide loce liver T. kd Thyrold Ildney Lo 61-i

1 1-3 0.003o+o
2 ?-32 3.213+10
3Cr-SI 0.001100
4 lI-S 6.001+00
S Je-59 5.441.05

6 Co-ST 0.00140
7 Co-sB 0.001+00
1 Co-SO .00+f0o
9Zh-65 1.811.08

10- 0.001+00

11 S-r9 4.491*09
12 Sr-SO 3.391*10
13 1-91 1.501+03
14 Zr-95 1.551+02
15 lb-15 1.391+04

16 lIbT 6.153-13
? n-I99 0.003*00

18 Tc-991 5.38-31
19 o-103 1.m32
20 12-10 2.441+03

21 U-11e 1.24106
22 Q-121 0.001+00
23 1-125 0.e00100
24 7e-127a 1.611+06
25 Ts-1291 1.091+07

26 1-131 5.481+08
27 1-133 7.211+06
28 Cs-134 6.11+08
29 C-136 1.14+09
30 Ca-IV3 2.711t10

31 L-140 4.941+06
32 Wa-HO 8.271-01
33 Ce-141 8.791+02
34 Ce-1ll 5.601*04

2.031+03
1.193*09
0.60*00
1.193e06
1.mo06

2.031+03
1.21+09
4.983*03
2.36I+05
4.903+05

1.321+05 3.211+05
7.401*05 1.111+06
2.27t+06 5.111+06
6.27+0 2.931+08
4.791+06 2.251*08

0.001+0
6.001foo
6.001+00
4.901*01
7.693+03

1.531-13
4.581+0
1.641+00
0.003*00
0.001+00

7.381+06
0.003*00
6.003+00
2.701te0
C.031*o0

7.71+08
1.221t07
1.1U1*9
4.491*09
3.611+10

8.161*03
4.681-01
5.861302
2.321*04

1.201+06
2.321+10
4.013+01
3.373+01
4.231+03

5.571-14
6.701*05
2.131+01
1.581+0
3.981+02

4.753+08
0.001+00
0.001*00
3.051+05
1.723+06

4.I2+08
3.731+08
r.18tet
3.021+09
1.26+10

3.181605
1.081-01
61431*01
3.011*03

2.631+03
0.001+00
2.771*03
0.001*00
0.001*00

0.001*00
6.001*00
0.ltO1
6.601+00
6.601*00

0.601+00
0.001*00
0.603+00
0.003*00
0.003+00

0.CO1+00
0.001+00
0.601+00
0.001*00
0.001*00

0.0010oo
0.001+00
0.001*o0
1.1st106
3.511*0

2.241*11
1.711+09
0.001+00
0.003+00
0.001+00

0.001*00
0.001e00
0.001+00
0.001+00

2.031+03
0.001+00
1.091+03
3.551+05
0.001+00

6.001*oo
6.003+00
6 .001*00
4.011+08
0.001+40

0.001*00
0.003*00
0.001+00
7.191*01
7.451+03

1.791-13
1.041+07
2.453+01
6.241*02
6.101+03

1.491+07
0.001+00
0.001*00
3.081+07
4.551+07

1.323+09
2.151+07
1.03+08
2.44309
1.231*10

2.051+03
0.001*00
2.763+02
1.393+04

2.031+03
0.001+00
7.111+03
0.001*00
4.001*05

4.001t00
0.001+00
0.001*00
0.001+00
0.001+00

0.003*00
0.001*00
0.001+00
0.001+00
0.001+00

0.001+00
0.001+00
9.111-01
0.00100
0.001+00

0.400+00
0.e00+00
0.001+00
0.001+00
0.001+00

0.001+00
0.L01+00
2.321+08
3.865+08
4.mo+09

4.071+O3
0.001+00
0.100*oo
0.01+00

2.031*83
2.101+09
1.373+05
2.441+06
3.001+06

3.5T3+0
1.023+07
2.961+07
2.$6t+o0
1.091+07

5.353*06
2.641409
6.1U05
1. 13105
3.293+07

3.651-09
6.17MM6
1.081*03
1.481+04
1.521+05

2.M9U+09
0.001+00
0.003*00
1.901+07
4.08e+o7

1.523*08
9.283+06
2.381+O7
3.61308
5.141+08

7.621+08
2.331+04
1.681*06
1.411+07

Ill aiulides (ezuept 3-3) calculated per 0QD4 quatlio 2.3-24
1-3 calculated per OK sisatlon 2.3-28



Procedure NumbecBeaver Valley Power Station 1/2-ODC-2.02
Tifte unitn Lvel Of Use

In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number-

1 106d 1 I
AITACHMENT J

Page 18 of 19
P&I ORGAN DOSE FACTORS

Table 2.3-1S

1 vAu ROI mm l7m srn

(so metear/e r per DlC/INC)

athiay: Goat H1lt
I# Groap : Chld

helida Bome UlTOr t. lady ?hrWald lidey Lug SI-VA

1 1-3
2 P-32
3 Cr-SI

410-59
53;-51

Sco-So
6 Co-57

9in-65
10 lb-so

11 Sr-89
lI Sr-90
I T-91
14 Zr-95
1S It-9S

1S lb-IT
17 1o-99
16 SC-99e
19 3-103
20 33-10

21 4-leu1
22 Sb-124
23 s425
24 Ta-12hm
25 te-12h

21 1-131
27 1-133
28 C-134
25 Cs-136
30 Ca-13?

31 h-10
32 Ea-140
33 C-14l
34 Co-144

0.008300
7.911+10
0.001+00
0.wOOoe
1.261+06

0.001+00
0.001*o

0.001+00
3.541+05
0.003+0o

1.111+10
1.59+11
3.010+03
3.601+02
3.131+04

1.491-12
0.001+00
1.351+00
4.153+02
7.791+63

1.79,tOT
0.001+00
0.003+00
1.881+01
2.638IOI

1.331+09
1.7513+07
1.87109
2.581+09
6.543+10

1.191+07
1.981+00
2.161t03
1.381+05

3.20D*03
3.701*09
0.001*00
1.76106
2.043*06

3.271*05
1.133+01
3.533*O0
9.4413*0
1.881*b

0.001*00
0.001oo*
0.0010oo
7.921f01
1.221t04

2.701-13
8.301+06

2.651*0
0.001*00
0.001+0

1.211+01
0.001+00
0.00GM

5.05+O
7. 461*0

1.343+09
2.171+07
3.071*09
7.08e+0
6.26Z310

1.051+06
6.923-01
1.081*03
4.323+04

3.201+03 3.201*03
3.051+03 0.001+00
1.021+04 S.41+03
4.743+05 0.001+00
1.02+06 .001+00

0.631+05 0.001+0O
MO61M05 0.001+00
1.041OO 0.003*00
1.873+05 0.003+00
5.463*0 0.001+0

3.17105 0.00+00
4.021tI 0.003+00
3.893*01 0.001+0
7.051 + 1 0.00 3 + 0
6.713*03 0.001+00

1.263-13 0.001+00
2.051tO+ 0.001+00
4.391*01 .001X0l
8.611*02 0.001*00
1.723*02 0.001+OO

9.853*0 .001+00
0.001+0 0.003+00
0.0 l3+0 0.001+00

2.23b+0 4.4631+0
4.163+06 0.641+00

7.601+01 4.423+11
1.201*08 4.031*01
.e46o+01 0.01N

4.581+o0 0.001*00
3.2(1+o5 0.001*00

6.361+05 0.001*00
2.331-01 0.001+00
1.6011+03 0.001*0
1.3T1+03 0.001+00

3.20143O
0.001*00
1.5043+
4.M99+05
0.003+00

0.001+00
0.001Nt
0.003+00
5.951+1
0.00300

0.003+00
0.001+04
0.001+00
1.131*02
1. 14+04

2.991-13
I.m107
3.8 +01
1.051+03
1.053t4

2.251*07
0.001*00
0.001+00
5.351+07
7.8nm30

2.1+09
3.811*07
3.521+01
3.M7+0
2.043+10

3.401*03
0.001+00
4.731*02
2.40104

3.201*03
0.001+00
1.031+04
0.001*00
5.91I+05

0.001+00
0.00+00
0.003+00
0.001*00
0.003+00

0.001+00
0.001+00
0.0010oo
0.001+00
0.003*00

0.001NO
O.Z01*00
1.341*X
0.001*00
0.00WtOO

0.001+00
0.00l00
0.001*00
0.001*00
0.00KM00

0.00OOl
0.0DO100
3.421*06
5.623+08

1.343+09

8.231*03
0.00KM0O
0.003+00
0.003M00

3.201+03
2.191*01
5.391t05
1.491+06
2.121+06

2.6u300
1.8013Ol
1.953*07
1.861+05
5.711*07

4.301*08
2.14w*0e
4.931*05
8.271+04
2.251t0O

3.331-08
6 .5 1 6

1.511*03
1.083*04
1.211+05

1.M4GM0
0.0+tO
0.003*00
1.52307
3.271*07

1.193*0l
1.731t+0
1.661+07
2.431308
3.921t0e

0.041+Oo
1.9313+4
1.351+06
1.131+07

11l nolides (aexept 1-3) calculated per CDCI egcutlio 2.3-24
1-3 calculated Per ODCM euatica 2.3-2t

I



Procedure Number.Beaver Valley Power Station ur2-OCb2r0
.'it.e: : .. Unit Level Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:

0 1(17 of 128
ATTACHMENT J

Page 19 of 19
P&I ORGAN DOSE FACTORS

Table 2.3-20

I UTL 101 RMI V IllY Sm

(sq ueter-uresyr Pr uCI/sac)

Pathwal Goat #ilk
ItAe rop: Infant

Euclid tone Liver 1. Iokdy Uhrold lidey LUn C-LL

1 1-3 0.001+00 4.861+03 4.061+03 4.661*03 4.U6103 1.61+03 4.861+03
2 P-32 1.631+11 1.591+03 1.321+09 0.001+00 0.001+00 0.001+00 2.211+01
3 Cr-51 1.001+00 0.001+00 1.811+04 1.651+04 2.291+03 2.041+04 4.61+05
4 k-5R .001+00 3.311+0B 1.601+05 0.601+00 1.331+05 0.001+00 1.211+06
5 h-S9 2.351+08 (.111i+0 1.621+06 0.601+00 6.001+00 1.211108 1.161+06

6 cO-s7 - 0.01+00 7.641+5 1.241+06 0.001+00 0.001+00 e.o01+00 2.601106
7 C.-56 0.001+00 2.261+06 5.841+06 0.601+00 6.001+00 6.001+00 5.6t+06

Co-tO 0.001+00 7.201+06 1.101+07 0.401+00 0.00t+00 6.001+00 1.111+07
s in-S5 4.761+08 1.6319 I.s31+08 0.01+00 1.921*08 0.0010+0 1.361+09

16 lb-86 0.001+00 2.251+09 1.111+09 0.001+00 0.001*00 6.001+00 5 M.M7

It Sr-la 2.111S10 0.001* 00 6.o65108 0.00100 0.001+00 0.e00100 4.341+08
12 sr-go 1.731*11 0.001*00 4.391+10 6.001+00 0.00t+00 0.601+00 2.161t09
13 1-11 6.141+03 0.001*00 1.651+02 6.001+00 0.001+00 0.001+00 4.681*05
14 Ir-IS 6.401+02 1.561+02 1.111+02 0.001+00 1.681+02 0.001+00 7.771+04
15 lb-IS 5.84104 2.41+04 1.39t+04 6.00100 1.721+04 0.001+00 2.031+U 7

16 l-97 3.161-12 6.741-13 2.431-13 0.0010 6.271-13 0.001+00 2.131-0
17 1O-99 0.001+00 2.121+07 4.1U4+06 0.001*00 3.17T+07 0.001+00 6.991+06
16 ce-na 2.1t100 5.111+00 1.461+01 C.OMM1+0 6.231+01 3.031+00 1.68+03
19 lh-103 6.1412 0.001+00 2.8E+02 0.001e 0 1.7681+3 6.001+00 1.031+04
20 lu-106 1.t00104 0.001+00 2.0010+3 0.001+00 L.9+04 6.001*00 1.221+05

21 g-110e 3.361+07 2.4U117 1.601*07 0.01+00 3.451+07 6.001+00 1.251+09
22 Sb-124 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
23 s-12s 0.001+00 0.001+00 0.601+00 0.001+00 1.e001*0 6.001+00 0.001+00
24 e-127.a 3.801+07 1.261+07 4.591+06 1.101+07 6.351+07 6.001*0 1.531+07
25 se-129a 5.501+07 1.U91+07 8.471+06 2.111+07 1.38Btt0 0.001+00 3.251+07

261-131 2.7ntog 3.271to9 1.441t 9 1.071+12 3.621+9 0.00100 1.171+08
27 1-133 3.701+07 5.391? 1.581+07 8.801+09 6.1+07 0.001+00 1. 21+06
28 Ca-134 3.021+09 5.62+09 5.681+08 0.401+00 1.451+e 5.131+8o 1.31*07
29 C-136 5.031+09 1.481+10 5.521+09 4.601+00 5.101+09 1.211+09 2.251+08
30 Cs-137 1.041*11 1.221+11 8.661+09 6.601+00 3.281+10 1.331+10 3.621+08

31 h-lUO 2.451+07 2.451+04 1.261+06 0.001+00 5.831*3 1.511+04 6.631+06
32 La-ll 4.141+00 1.631+00 4.191-01 0.001+00 6.00100 0.00t+00 l.+04
33 Ca-IlU 4.291+03 2.6U+M3 3.081+02 0.o01+00 6.071*02 0.001+00 1.351*06
34 Ce-Ill 1.181+05 8.111+04 1.111+04 6.001+00 3.268104 0.01*60 1.111+07

I1I ucldes (except 1-31 calculated per CDC eouation 2.3-24
1-3 calculated per 0M equation 2.3-28
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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 - 0.5 0.5 - 1.0 1.0 - 1.5 1.5 -2.0 2.0 - 2.5 2.5 - 3.0 3.0 - 3.5 3.5 - 4.0 4.0 - 4.5 4.5 - 5.0

N
NNE
NE

ENE
E
ESE

SE
SSE
S
SSW
SW

WSW
W
WNW
NW
NNW

6.00E-10
6.66E-10
1.03E-09

1. 13E-09
1.35E-09
9.82E-10

2.76E-09
2.22E-09
3.00E-09
1.44E-08
1.89E-08

1.57E-09
3.78E-10
4.54E-10
4.52E-10
3.40E-10

8.60E-09 3.14E-09 1.76E-09 8.12E-10
5.64E-09 1.98E-09 2.55E-09 1.33E-09
1.57E-09 1.32E-09 3.62E-09 2.63E-09

1.55E-09 3.69E-09 3.27E-09 2.31E-09
1.28E-08 4.09E-09 3.12E-09 1.91E-09
7.85E-09 4.40E-09 2.46E-09 l.47E-09

6.41E-09 3.52B-09 1.97E-09 1.18E-09
4.66E-09 3.01E-09 1.68E-09 1.02E-09
4.81E-09 3.76E-09 2.10E-09 1.36E-09
2.89E-09 7.83E-10 8.84E-10 5.70E-10
5.55E-09 1.55E-09 8.71E-10 2.61E-10

6.63E-09 1.36E-09 1.04E-09 5.44E-10
2.95E-09 1.84E-09 1.03E-09 6.63E-10
4.13E-10 3.09E-10 4.71E-10 7.35E-10
4.09E-10 2.86E-10 1.18E-09 7.04E-10
2.05E-09 1.63E-09 9.12E-10 5.86E-10

5.70E-10 4.24E-10 3.29E-10 2.63E-10
1.07E-09 6.75E-10 5.23E-10 4.56E-10
1.64E-09 1.23E-09 6.13E-10 7.85E-10

1.29E-09 1.21E-09 6.78E-10 6.72E-10
1.36E-09 1.01E-09 7.83E-10 4.15E-10
1.03E-09 5.65E-10 5.05E-10 3.25E-10

8.27E-10 5.68E-10 4.40E-10 2.93E-10
7.14E-10 425E-10 3.29E-10 2.19E-10
9.52E-10 5.12E-10 3.96E-10 2.68E-10
4.00E-10 2.55E-10 1.98E-10 1.84E-10
3.94E-10 1.57E-10 2.50E-10 2.54E-10

2.39E-10 3.84E-10 2.98E-10 2.17E-10
4.66E-10 1.37E-10 2.68E-10 1.12E-10
5.16E-10 1.93E-10 1.10E-10 1.12E-10
4.94E-10 3.37E-10 2.10E-10 2.09E-10
4.13E-10 2.79E-10 2.16E-10 1.73E-10

2.15E-10
3.74E-10
6.42E-10

3.89E-10
5.10E-10
3.OOE-10

2.43E-10
1.80E-10
2.20E-10
1.51E-10
2.08E-10

1.78E-10
1.75E-10
1.80E-10
1.71E-10
1.42E-10

I
0

toI
QCo

Co

0(A

la
D'!

0

Co
hi
0

01

(
. (



( ( C
TABLE 2.3-22

CV- 1 AND CV-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 0.0-0.5 0.5- 1.0 1.0- 1.5 1.5-2.0 2.0 - 2.5 2.5:- 3.0 3.0 - 3.5 3.5 - 4.0 4.0 - 4.5 4.5 - 5.0

N
NNE
NE

ENE
E
ESE

SE
SSE
S
SSW
SW

WSW
W
WNW
NW
NNW

4.46E-08 7.73E-09 3.24E-09 1.81E-09
5.42E-08 9.39E-09 3.37E-09 1.89E-09
7.32E-08 1.27E-08 6.21E-09 3.47E-09

7.77E-08 1.35E-08 6.51E-09 3.64E-09
6.08E-08 1.05E-08 3.79E-09 2.12E-09
3.23E-08 5.60E-09 2.54E-09 1.42E-09

3.29E-08 5.70E-09 2.59E-09 1.45E-09
2.84E-08 4.92E-09 2.06E-09 1.15E-09
3.67E-08 6.37E-09 2.26E-09 1.26E-09
2.61E-08 4.52E-09 1.60E-09 8.97E-10
3.06E-08 5.30E-09 2.62E-09 1.47E-09

4.60E-08 7.97E-09 3.34E-09 1.87E-09
6.49E-08 1.13E-08 4.72E-09 2.64E-09
9.25E-08 1.60E-08 6.43E-09 3.60E-09
1.19E-07 2.07E-08 8.68E-09 4.86E-09
5.22E-08 9.04E-09 3.79E-09 2.12E-09

1.08E-09 7.57E-10 5.16E-10 4.OOE-10 2.91E-10 2.38E-10
1.22E-09 8.54E-10 6.35E-10 4.92E-10 3.94E-10 3.22E-10
2.24E-09 1.57E-09 1.OOE-09 7.77E-10 5.69E-10 4.66E-10

2.50E-09 1.76E-09 1.31E-09 1.01E-09 6.58E-10 5.39E-10
1.37E-09 9.59E-10 6.54E-10 5.06E-10 4.05E-10 3.32E-10
8.46E-10 5.94E-10 4.05E-10 3.14E-10 2.28E-10 1.87E-10

9.32E-10 6.55E-10 4.12E-10 3.19E-10 2.55E-10 2.09E-10
6.29E-10 4.42E-10 2.99E-10 2.32E-10 1.85E-10 1.52E-10
8.14E-10 5.71E-10 3.86E-10 2.99E-10 2.39E-10 1.96E-10
5.78E-10 4.06E-10 3.02E-10 2.34E-10 1.70E-10 1.39E-10
8.01E-10 5.62E-10 4.18E-10 3.24E-10 2.35E-10 1.93E-10

1.20E-09 8.45E-10 5.87E-10 4.55E-10 3.38E-10 2.77E-10
1.19E-09 8.36E-10 6.22E-10 4.82E-10 3.85E-10 3.15E-10
2.21E-09 1.55E-09 1.16E-09 8.96E-10 5.79E-10 4.75E-10
2.99E-09 2.10E-09 1.56E-09 1.21E-09 7.83E-10 6.41E-10
1.28E-09 9.OOE-10 6.25E-10 4.84E-10 3.59E-10 2.94E-10

0

0
co

t-4

la

0t

0

;5a

t~rj
0
C-o
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Beaver Valley Power Station curNum2-ODC-2.02

ritleUnit: Lcvel Of Use:
1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: PageNumberw

ATTACH1MENT K
Page 3 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES)

TABLE 2.3-23

WV-1 AND VV-2 DEPOSITION PARAMETERS (D/Q) FOR
CONTINUOUS RELEASES >500 HRS/YR OR >150 HRS/QTR

(meters'2)

Same as Table 2.3-22



Procedure Number.Beaver Valley Power Station 1/2-ODC-2.02
,ride Unit: Level Of Use

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number.

I 0 11 of 128
ATTACHMENT K

Page 4 of 7
CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES)

TABLE 2.3-24

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

(meters72 )

Same as Table 2.3-22



v Procedure Numbec
r V e P r Sta 1/2-ODC-2.02

Title Unit Level Of Use:
1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Pap Number
0 1 12 of12R J

ATTACHMENT K
Page 5 of 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-2 )

Same as Table 2.3-22

T

'

I
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Procedure Number~Beaver Valley Power Station 1/2-ODC-2.02
Tide: unit Level Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:

0 11 3 of 128
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 HRS/YR OR >150 HRS/QTR

(meters, 2)

Same as Table 2.3-22



Beaer ally PwerStaionProcedure Numiber
B1/2-ODC-2.02

TiC unit Level Of Use.

1/2 IIn-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number.

0 114 of 1leR
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 HRS/YR OR >150 HRSIQTR

(meters 2 )

Same as Table 2.3-22



e Vl P r S n Procedure NumbceBeaver valley Power Station 112-ODC-2.02
Tidle: Unitr Level Of Use:

1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS Revision: Page Number1

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 meters2)

INDIVIDUAL RECEPTORS

DOWNWIND SITE VEGETABLE MILK MILK MEAT
SECTOR BOUNDARY GARDEN COW GOAT ANIMAL RESIDENCE

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

.600

.673

.766
1.010

1.370
.984

11.000
7.060

5.780
2.040
1.610
1.710

.377

.424

.447

.340

2.340
3.220
1.280
5.080

4.420
6.390
3.680
3.220

1.540
1.040
1.120
1.310

.659

.746

.425
1.840

- .660

.401

.466

.423

1.410
.578

.370

.138

.497

.572

.524

.111

.702

1.290
2.340

.466

.105

.208
.693

.029

.070

.043

.707
2.920

.660

1.290
6.390
1.300
3.140

2.610
1.040

.979
1.190

.518

.746

.488

.545

2.510
3.220
1.200
1.760

4.420
6.180
3.680
4.320

2.730
1.460
1.120
1.310

.659

.746

.422
1.92



Beaver Valley Power Station Procdu 0DC-2.02
ntde. Unit Levd Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:

_() 11 6of 128 I
ATTACHMENT L

Page 2 of 7
CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-29

CV-1 AND CV-2 DEPOSTION PARAMETERS (DIQ) FOR CONTINUOUS RELEASES
>500 HRSNYR OR >150 HRS/QTR FOR SPECIAL DISTANCES

(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
(1E-9 meterst 2)

INDIVIDUAL RECEPTORS

DOWNWIND SITE VEGETABLE MILK MELK MEAT
SECTOR BOUNDARY GARDEN COW GOAT ANIMAL RESIDENCE

IN
NNE
NE
ENE

25.40
18.80
63.40
65.90

2.05
2.02

29.30
8.92

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

38.00
17.10
13.80
10.50

10.60
5.59
3.94

27.50

31.60
39.10
70.60
31.50

3.90
3.56
3.03
2.65

1.05
1.26
2.21
2.65

1.23
2.23

15.00
6.52

.455

.382

.350

.317

.934

.663

.596

.645
1.490

.693

.459

.078

.661

.847
1.850

.455

2.19
2.11

30.40
32.20

i

1I

II
i

z
iI

,�� I
i

1.020
1.380
.350
.094

.266
1.320

.045

.276

.068

1.020
3.560
1.100
2.570

1.860
1.260
1.920
2.380

.960
2.230
1.990
1.090

22.70
3.56
3.03
3.68

1.95
4.42
2.21
2.65

1.23
2.23

15.60
9.91

I--



Beaver Valley Power Station 1P2 N DC-2.02
'Title: Unit Level Of Use:

1/2 In-Field Reference

ODCM: GASEOUS EfFLUENTS Revision: Page Number

ATTACHMENT L
Page 3 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-30

VV-1 AND VV-2 DEPOSTION PARAMETERS (DIQ) FOR CONTINUOUS RELEASES
>500 HRS/YR OR >150 HRS/QTR FOR SPECIAL DISTANCES

(IDENT1FIED IN ATTACHMENT E TABLE 2.2-3)
(IE-9 meters-2)

Same as Table 23-29



Procedure Numben.Beaver Valley Power Station 1/2-ODC-2.02
'id1e: Unit: Level Of Use:

1T2 In-Field Rcference
ODCM: GASEOUS IEFLUENTS Revisio: Pag 1Numbecf

ATTACHMENT L
Page 4 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-31

TV-2 DEPOSTION PARAMETERS (DIQ) FOR CONTINUOUS RELEASES
>500 HRS/YR OR >150 HRS/QTR FOR SPECIAL DISTANCES

(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
(1E-9 meters'2)

INDIVIDUAL RECEPTORS

DOWNWIND SITE VEGETABLE M[LK MILK MEAT
SECTOR BOUNDARY GARDEN COW GOAT ANIMAL RESIDENCE

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

20.20
34.90
54.20
57.50

38.10
18.60
19.00
13.30

11.30
6.44
3.95

25.10

28.40
30.90
56.10
25.10

2.05
2.02

29.30
8.92

3.90
3.56
3.03
2.65

10.40
1.26
2.21
2.65

1.23
2.23

14.90
6.53

.455

.382

.351

.318

.934

.664

.597

.693

.459

.078

.661

1.020
1.380
.351
.094

.266
1.320

.847
1.850
.455

1.020
3.560
1.100
2.570

1.860
1.260
1.920
2.380

.961
2.230
1.980
1.100

2.190
2.110

30.400
32.200

22.700
3.560
3.030
3.690

1.950
4.430
2.210
2.650

1.230
2.230

15.500
9.920

.646
1.490 .045

.276
.068

__ _



BeaverVallePowerProcedume Numifber
Beaver Valey Power Station 1/2-ODC-2.02

ATX Unit: Level Of Use

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number

_ 11 9of 129
ATTACHMENT L

Page 5 of 7
CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-32

CB-2 DEPOSTION PARAMETERS (D/Q) FOR CONTINUOUS RELEASES
>500 HRSIYR OR >150 HRS/QTR FOR SPECIAL DISTANCES

(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
(1E-9 meters-2)

Same as Table 2.3-31



Beaver Valley Power Station 1/2-ODC-2.02
Ta*l unit Level Of Use:

1/2~ In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number

I ) 120 of 1'28 I
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 HRSIQTR FOR SPECIAL DISTANCES

(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
(1E-9 meters 2)

Same as Table 2.3-29



Beaver Valley Power Station ce Number.
Tile: Unit: vel Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:

(}. 121 of 12R
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 HRSIYR OR >150 HRSIQTR FOR SPECIAL DISTANCES

(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
(1E-9 meters 2)

Same as Table 2.3-29



Beaver Valley Power Station Pur2ODC- 2 2  J
Tltle: Unit: Levcl Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number

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

(IDENTFIED 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
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

8.21E-5
3.04E-5
4.59E-5
3.72E-5

2.93E-5
2.47E-5
2.14E-5
2.21E-5

2.15E-5
2.18E-5
1.82E-5
1.09E4

1.49E-4
1.91E-4
3.08E-4
1.80E-4

8.38E-6
4.71E-6
2.21E-5
5.25E-6

3.79E-6
5.61E-6
5.OOE-6
6.31E-6

3.03E-6
6.58E-6
1.03E-5
1.29E-5

1.05E-5
1.72E-5
6.13E-5
3.54E-5

3.72E-6
-- 1.40E-6

6.05E-7 1.38E-7
- 5.66E-7

5.15E-7

8.13E-7
1.11E-6

2.76E-6
3.81E-6

4.10E-6

1.17E-6
2.34E-6
8.13E-7
3.92E-7

1.82E-6
6.67E-6

4.34E-6
4.38E-6
6.05E-7

1.17E-6
5.61E-6
2.03E-6
6.13E-6

4.93E-6
6.58E-6
9.12E-6
1.19E-5

8.77E-6
1.72E-5
1.36E-5
9.27E-6

8.82E-6
4.87E-6
2.28E-5
1.88E-5

1.78E-5
5.61E-6
5.OOE-6
8.49E-6

5.14E-6
1.78E-5
1.03E-5
1.29E-5

1.05E-5
1.72E-5
6.36E-5
5.29E-5

6.55E-6-
1.28E-5 1.23E-6

- 3.80E-6
- 1.35E-6

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

Period of Record: 1976 - 1980



Procedure Number.Beaver Valley Power Station 1/2-ODC-2.02
Tile: Unit Level Of Use:

1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number

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 HRSNYR OR 2150 HRS/QTR FOR SPECIAL DISTANCES

(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
(sec/m3)

I
.i
II
I

I

I

I
i
i

i
iI
i

I

iINDIVIDUAL RECEPTORS

DOWNWIND
SECTOR*

S1TE
BOUNDARY

VEGETABLE
GARDEN

MILK
COW

MILK
GOAT

MEAT
ANIMAL RES1DENCE

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

9.75E-5
3.78E-5
6.13E-5
4.83E-5

3.66E-5
2.99E-5
2.55E-5
2.65E-5

2.52E-5
2.60E-5
2.13E-5
1.34E-4

1.77E-4
2.33E-4
3.32E-4
1.90E-4

1.00E-5
5.11E-6
2.70E-5
5.58E-6

3.99E-6
6.13E-6
5.29E-6
6.72E-6

3.14E-6
7.34E-6
1.18E-5
1.51E-5

1.25E-5
2.07E-5
8.57E-5
4.69E-5

4.21E-6
-1.43E-6

6.20E-7 1.40E-7
-- 5.71E-7

5.25E-7

8.24E-7
1. 12E-6

2.83E-6
4.15E-6

4.46E-6

7.40E-6
1.49E-5

1.19E-6
2.43E-6
8.24E-7
3.95E-7

1.92E-6
7.41E-6

1.30E-6
4.24E-6'
1.45E-6

4.95E-6
4.72E-6
6.20E-7

1.19E-6
6.13E-6
2.13E-6
6.53E-6

5.29E-6
7.34E-6
1.04E-5
1.38E-5

1.02E-5
2.07E-5
1.64E-5
1.09E-5

1.06E-5
5.30E-6
2.81E-5
2.24E-5

2.10E-5
6.13E-6
5.29E-6
9.22E-6

5.53E-6
2.09E-5
1.18E-5
1.51E-5

1.25E-5
2.07E-5
8.85E-5
6.75E-5

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

Period of Record: 1976 - 1980
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ATTACHMENT M
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BATCH RELEASE DISPERSION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-37

PV-1/2 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/m3)

INDIVIDUAL RECEPTORS

DOWNWIND SITE VEGETABLE MILK MILK MEAT
SECTOR* BOUNDARY GARDEN COW GOAT ANIMAL RESIDENCE

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

3.09E-9
2.85E-9
2.02E-10
1.02E-9

2.15E-9
6.90E-9
2.91E-6
4.91E-6

2.41E-6
4.83E-6
4.82E-6
5.77E-7

2.88E-9
3.40E-9
1.34E-9
1.52E-9

3.30E-6
2.68E-6
7.42E-9
3.21E-6

2.91E-6
4.97E-6
3.52E-6
3.56E-6

1.78E-6
2.52E-6
2.75E-6
2.81E-6

1.68E-6
1.61E-6
3.31E-8
3.73E-6

-- 1.13E-6
- 6.52E-7

5.44E-7 1.24E-7
-- 6.29E-7

4.96E-7

6.02E-7
6.53E-7

1.65E-6
1.50E-6

8.79E-7

4.89E-7
1.13E-6

1.14E-6
1.95E-6
6.02E-7
2.18E-7

6.60E-7
1.78E-6

1.10E-7
2.03E-7
1.73E-7

1.34E-6
2.47E-6
5.44E-7

1.14E-6
4.97E-6
1.43E-6
3.47E-6

2.84E-6
2.52E-6
2.44E-6
2.57E-6

1.37E-6
1.61E-6
1.07E-6
1.31E-6

3.36E-6
2.68E-6
5.51E-9
1 .67E-9

2.91E-6
4.81E-6
3.52E-6
4.71E-6

2.96E-6
3.96E-6
2.75E-6
2.81E-6

1.68E-6
1.61E-6
3.10E-8
3.81E-6

1

*Measured relevant to BV-1 natural draft cooling tower

Period of Record: 1976 - 1980

I



( C (
T

TABLE 2.3-38

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

(sec/rm3)

O

:I

C)4

I

DISTANCES TO THE CONTROL LOCATIONS, IN MILES

SECTOR .0.0-0.5 0.5-1.0 1.0-1.5 1.5 -2.0 2.0-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5 -5.0

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

2.75E-15 1.07E-5 4.10E-6 2.61E-6
5.90E-17 5.39E-6 2.83E-6 2.19E-6
4.45E-16 1.67E-8 7.39E-8 2.28E-6
1.92E-15 8.87E-8 2.60E-6 2.21E-6

1.84E-15 5. 1OE-6 2.77E-6 2.23E-6
2.96E-13 5.26E-6 3.48E-6 2.04E-6
9.16E-8 3.13E-6 3.38E-6 1.99E-6
3.50E-8 4.86E-6 3.33E-6 1.95E-6

1.22E-7 4.12E-6 3.97E-6 2.34E-6
1.75E-5 6.22E-6 2.84E-6 2.18E-6
2.08E-5 9.1 1E-6 3.47E-6 2.19E-6
8.56E-8 9.35E-6 3.16E-6 2.29E-6

5.44E-17 4.52E-6 4.21E-6 2.49E-6
9.25E-18 1.44E-8 5.66E-8 1.92E-6
2.61E-16 1.98E-8 8.37E-8 2.24E-6
1.91E-15 3.91E-6 3.66E-6 2.15E-6

1.51E-6 1.13E-6 8.84E-7 7.13E-7
1.36E-6 1.13E-6 8.05E-7 6.51E-7
1.72E-6 1. 19E-6 9.28E-7 6.76E-7
1.66E-6 1.13E-6 9.25E-7 7.23E-7

1.44E-6 1.12E-6 8.74E-7 6.92E-7
1.34E-6 9.93E-7 6.70E-7 5.76E-7
1.31E-6 9.58E-7 7.14E-7 5.74E-7
1.29E-6 9.42E-7 6.55E-7 5.24E-7

1.59E-6 1.17E-6 7.75E-7 6.24E-7
1.48E-6 1.08E-6 7.83E-7 6.31E-7
1.25E-6 . 1.llE-6 8.19E-7 7.17E-7
1.46E-6 1.01E-6 9.06E-7 7.52E-7

1.69E-6 1.25E-6 4.86E-7 7.68E-7
1.59E-6 1.17E-6 7.75E-7 4.61E-7
1.46E-6- 1.08E-6 8.09E-7 6.12E-7
1.40E-6 1.08E-6 8.03E-7 6.48E-7

5.93E-7
5.64E-7
7.34E-7
6.06E-7

5.11E-7
4.37E-7
4.32E-7
3.95E-7

4.74E-7
5.62E-7
6.89E-7
5.99E-7

5.80E-7
5.28E-7
5.42E-7
5.37E-7

5.06E-7
4.81E-7
5.32E-7
3.82E-7

4.82E-7
3.83E-7
3.68E-7
3.32E-7

4.OOE-7
4.77E-7
5.85E-7
5.07E-7

-iJ

tri

0

5.48E-7
4.89E-7
4.60E-7
4.56E-7

El
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ATTACHIMENT O

Page 1 of 1
GASEOUS RADWASTE SYSTEM

FIGURS 2.4-1

BV-1 AND 2 GASEOUS RADVASTI SYSTEM

1
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BV-I AND BV-2 GASEOUS EFFLUENT RELEASE POINTS

FIGURE 2.4-2

BV-I AND 2 GASEOUS EFFLUENT RELEASE OINTS

Ohz- 6Lio River

II

t

B
I IC

Katee. Point S IDecriptin Elevation \

1. Unlt Is Ventilation Vent 79 fet * 24 mtets
2. Unit Is Containment / sUr$ Vent 154 feet * 47 "teo
3. Unit 182 sProes Vent 475 feet a U4S ters
4. Unit 23 VentitatIon Vent U feet a 26 Materi
5. Unit 2s Contair ont / UMS Vent 1S faeet a 47 nater,
6. Urit 2: Condomate Paliahing Sultdfng Vent feat - 24 matera
7. Unit 2: Waste In Storage Vaut Vent so ftet * 24 eters
3. Unit 2: bontminetlon Sultdinrf Vent d0 feat * 24 meters
9. Utit 2s Twbine Bultding Vent 109 ft a 33 Motors

Kote: The Notem. Point shown for the Unit 2 Twune Butlding Vent is
a *oqweentative exhaust point for the 10 roof eAt utletas.
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