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1.0 PURPOSE

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

1.1.1  Gaseous effluent monitor 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.

20 SCOPE

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

3.0 REFERENCES AND COMMITMENTS

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

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

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

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

3114 Calculation Package No. ERS-SFL-85-031, Unit l.Gaseous Effluent Monitor
Efficiency Data

3.1.1.5 Calculation Package No. ERS-HI-IM-S7-014, Unit 1/Unit 2 ODCM Gaseous
Alarm Setpoint Determinations

3116 Calculation Package No.ERS-ATL-87-026,BVPS-1 and BVPS-2 ODCM T Factor
_ Justification
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3.1.17 Letter NDISHP:776, dated February 12, 1988, BVPS-1 ODCM Table 2.2-2,

3.1.1.8

Appendix B

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

3121
3.1.2.2

3.123
3.1.24

3.1.25

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

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

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

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

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

3.13  References Used for other portions of this procedure

3.13.1

3.1.3.2

3133
3.134

3.1.35

3.1.3.6

3.1.3.7

3.1.3.8

3.139

NUREG-0133, Preparation of Radiological Effluent Technical Specifications for
Nuclear Power Plants

NUREG-1301, Offsite Dose Calculation Manual Guidance; Standard Radiological

Effluent Controls for Pressurized Water Reactors (Generic Letter 89-01,
Supplement No. 1)

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

NUREG-0017 Calculation of Releases of Radloactlve Materials in Gaseous and
Liquid Effluents form PWR’s Revision 0

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

NUREG-0172, Age - Specific Radiation Dose Commitment Factors for a one-year
Chronic Intake

1/2-ADM-1640, Control of the Offsite Dose Calculation Manual
1/2-ADM-0100, Procedure Writers Guide

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

3.2.1 None
40 RECORDS AND FORMS
41  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
42.1 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. ~ :

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

53.1  All ground level releases are identified with a specific unit in the determination of site
dose rate and dose attributed to that unit.

532  Elevated releases from both units are considered to originate from a shared radwaste

system and are discharged from a common release point, the Process Vent, at the top of
the BV-1 cooling tower.

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

specific unit. The only exception is a containment purge via the Process Vent which shall be
attributed to a specific unit.

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

5.5.1  Where HIGH and HIGH-HIGH terminology are used for the BV-1 Victoreen monitors,

ALERT and HIGH terminology are used for the BV-1 Eberline SPING monitors and the
BV-2 monitors.
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552  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 uCifcc value may differ from the actual value.

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

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

56.1 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 acalendar year, but not
more than 150 hours in any quarter. o ‘

5.6.2 The batch relative concentration value has been calculated in accordance with the
guidelines provided in NUREG-0324¢'? 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.

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

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

60 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. G132

6.1.1  All changes to this ptocedure shall be prepéred in accordance with 1/2-ADM-0100%"3%
and 1/2-ADM-1640. %137 _

6.1.2  All changes to this procedure shall be reviewed and approved in accordance with 1/2-
ADM-0101¢'** and 1/2-ADM-1640. ©'3? |
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70 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 Seggoiht Determination

ODCM CONTROL 3.11.2.1 require that the dose rate in unrestricted areas due to noble gas
radionuclides in the gaseous effluent released from the site shall be limited to < 500
mrem/yr to the total body and to < 3000 mrem/yr to the skin.

This section describes the methodology used to maintain the release of noble gas

radionuclides within ODCM CONTROL 3.11.2.1 for the site, and determines monitor
setpoints for BV-1.

The methodologies described in Section 8.1.1.2, 8.1.2.2, and 8.1.3.2 provide an alternate

means of determining monitor alarm setpoints that may be used when an analysis is
performed prior to release. g

Control of the site dose rate limit due to noble gases is shown in the following Table. Dose
rate control is exercised through a total of 8 effluent stream monitors, of which 3 are
located at BV-1 (alternates exists for these monitors), and 5 are located at BV-2. As
previously noted, BV-1 and BV-2 elevated releases are via the PV- 1/2 Process Vent.
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Monitor Setpoint Specifications Based On Fraction Of Site Limit
UNIT RELEASE POINT FRACTION OF SITE LIMITING DOSE RATE
MONITOR NO. - Upper Alarm Lower Alarm
(VV-1) Unit 1, Auxiliary Building Vent
Pri.: RM-1VS-101B or 60% (HIGH-HIGH) 30% (HIGH)
Alt.: RM-1VS-109 (5) . 60% (HIGH) 30% (ALERT)
(CV-1) Unit 1, Ry, Containment/SLCRS Vent
Pri.. RM-1VS-107B or 60% (HIGH-HIGH) 30% (HIGH)
Alt.: RM-1VS-110(5) 60% (HIGH) 30% (ALERT)
(PV-1/2), Unit 1/2, Gaseous Waste/Process Vent
Pri.. RM-1GW-108B or 60% (HIGH-HIGH) 30% (HIGH)
Alt.: RM-1GW-109 (5) 60% (HIGH) 30% (ALERT)
(CV-2), Unit 2, SLCRS Filtered Pathway
2HVS-RQI109E ' , 60% (HIGH) 30% (ALERT)
(VV-2), Unit 2, SLCRS Unfiltered Pathway
2HVS-RQ101B _ 60% (HIGH) 30% (ALERT)
(WV-2), Unit 2, Waste Gas Storage Vault Vent IR
2RMQ-RQ303B 60% (HIGH) 30% (ALERT)
(DV-2), Unit 2, Decontamination Building Vent ’
2RMQ-RQ301B 60% (HIGH) 30% (ALERT)
(CB-2), Condensate Polishing Building Vent '
2HVL-RQ112B 60% (HIGH) 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:

e The site dose rate is 30% of the site dose rate limit when any monitor is indicating a

Lower Alarm.

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

Lower Alarms.

e The site dose rate is 60% of the site dose rate limit when any monitor is indicating an

Upper Alarm.

e 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 BYV-1 Setpoint Determination Based On A Calculated Mix For VV-1 and CV-

1 Ground Releases

The table below gives the calculated monitor count rate above background (CR), in
ncpm, and provides the equivalent monitor indication associated with the most
limiting site dose rate limit (i.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

0%  30%

(P)PRIMARY* SITIE  SIE
MONITOR LMIT  LIMIT

(A) ALTERNATE UPPER UPPER
MONITOR CR ALARM ALARM

* Continuous Release ViaThe BV-1 (P)RM-1VS-101B 3000 1800 900
Auxilary Building Vent (VV-1) (A)RM-1VS-109(5) 1470 879 440

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

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

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

* Batch Release Of Containment (P)RM-1VS-107B 12,700 7630 3810
Purge Via The BV-1 Rx (A)RM-1VS-110(5) 6660 4000 2000
Containment/SLCRS Vent (CV-1) '

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

The setpoints were determined using the following conditions and information:

* Source terms given in ATTACHMENT A Table 2.1-1a. The. gaseous source terms
were derived from Stone & Webster computer code GAS1BB (similar to NUREG-
0017),%134 ang computer code DRAGON 4 (for the containment vacuum pump
sources). ATTACHMENT A Table 2.1-1a does not include particulates and iodines,
which are not used in site noble gas dose rate calculations.

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

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

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

e 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.

e 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: '

e Continuous release via VV-1,

¢ Continuous release via CV-1.

e Batch release of BV-1 Containment Purge via VV-1.

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

8.1.1.1.1

BV-1 Mix Radionuclides

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

The gaseous source terms that are representative of the "mix" of the
gaseous effluent were selected. Gaseous source terms are the radioactivity
of the noble gas radionuclides in the effluent. Gaseous source terms can be
obtained from ATTACHMENT A Table 2.1-1a.

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: - '

A

Siz —— 2.1(1)-1
TA [2.1(1)-1]

where:

A; = The total radioactivity or radioactivity concentration of noble gas

radionuclide "i* in the gaseous effluent from ATTACHMENT A
Table 2.1-1a. ‘ : '
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8.1.1.1.2 BV-1 Maximum Acceptable Release Rate (Whole Body Exposure)
The maximum acceptable total release rate (uCi/sec) of all noble gas
radionuclides in the gaseous effluent (QV based upon the whole body exposure
limit was calculated by:
500
Q= _ [2.1(1)-2]
T QK S,
where:
(X/Qw = The highest calculated annual average relative concentration of
effluents released via VV-1 for any area at or beg'ond the
unrestricted area boundary for all sectors (sec/m’) from
ATTACHMENT F Table 2.2-5.
= 1.03E-4 sec/m’ for continuous releases.
(X/Qw = The highest calculated short term relative concentration of v
- effluents released via VV-1 for any area at or bcyond the L
unrestricted area boundary for all sectors (sec/m’) from
ATTACHMENT M Table 2.3-36.
= 3.32E-4 sec/m’ for batch release of containment purge.
(X/Qv =  The highest calculated annual average relative concentration of
effluents released via CV-1 for any area at or be¥ond the
unrestricted area boundary for all sectors (sec/m”) from
ATTACHMENT F Table 2.2-4.
= 9.24E-5 sec/m’ for continuous releases.
(X/q)ee = The highest calculated short term relative concentration of
cffluents released via CV-1 for any area at or beyond the
unrestricted area boundary for any sectors (sec/m’) from
ATTACHMENT M Table 2.3-35..
= 3.08E-4 sec/m’ for batch release of containment purge..
K; = The total whole body dose factor due to gamma emissions
from noble gas radionuclide "i" (mrem/year/uCi/m’) from !
ATTACHMENT G Table 2.2-11. ’ '
Si = From equation [2.1(1)-1] above. ;
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8.1.1.1.3 BV-1 Maximum Acceptable Release Rate (Skin Exposure)

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

Q=

3000

KIQT (L, +1.IM)S,

where:

L; =

M;

1.1 =

(XIQ) =

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

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

The ratio of the tissue to air absorption coefficients over the

energy range of the photons of interest, (mrem/mrad).

Same as in Section 8.1.1.1.2.

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

The maximum acceptable release rate (uCi/sec) of noble gas radionuclide

the gaseous effluent (Q;) for each individual noble gas radionuclide in the
gaseous effluent was determined by:

Q=SiQ

[2.1(1)4]

NOTE: Use the lower of the Q, values obtained in Section 8.1.1.1.2 and
8.1.1.1.3.

1 in

Aot e ) e e e
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8.1.1.1.5

8.1.1.1.6

8.1.1.1.7

BV-1 Maximum Acceptable Concentrations (Individual Radionﬁclide)

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

2.12E-3 Q,

G =

[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 ft’/cc).
BYV-1 Monitor Count Rate

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

CR=3GE- » 2.1(1)-6)]

where;

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

BYV-1 Monitor Setpoints
The monitor alarm setpoints above background were determined as follows:

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

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

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

HSP=0.30x 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.
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8.1.1.2 BV-1 Setpoint Determination Based On Analysis Prior To Release For VV-1

8.1.1.2.1

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 VV-1.
¢ Batch release of Containment Purge via CV-1.

BV-1 Maximum Acceptable Release Rate

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

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

calculated by:
106 ST
f= [2.1(1)-17]
Xl 2K, 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 ft'’/cc)
S = Percent of site dose rate released via this pathway. Up to 60% of

the site dose rate is permissible for one release point under the
alarm set point rules of Section 8.1.1.

T = Maximum valve for T is 16 based on the limiting restriction in
ODCM CONTROL 3.11.2.1 where the dose rate for 2
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).519

et
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(X/q)w = The highest calculated short term relative concentration of

(X/q)cv

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

3.32E-4 sec/m’

= The highest calculated short term relative concentration of

effluents released via CV-1 for areas at or beyond the unrestricted
area boundary for all sectors (sec/m’) from ATTACHMENT M
Table 2.3-37.

= 3.08E-4 sec/m>

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

= The undiluted radioactivity concentration of noble gas

- radionuclide "i" in the gaseous source (uCi/cc) as determined by
analysis of the gas to be released. - ’ ' '

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

follows:

6.36ST

f=

XX L; +1.1M,) C,

where:

6.36

[2.1(1)-18]

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

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

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

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

(X/q) = Same as above.

B L NI
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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 2 C,E;
HHSP = —‘—F,—— [2.1(1)-19]
where:
f = The maximum acceptable gaseous discharge flow rate (cfm)
determined in Section 8.1.1.2.1.
~F = The maximum actual or design effluent flow rate (cfm) at the point of
release. ‘ ' S
= 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"

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

e When a HIGH-HIGH set point has been calculated according to this
section, the monitor HIGH Alarm Setpoint above background (ncpm) is

determined as follows:

HSP = HHSPxO0.5

8.1.2 BV-2 Monitor Alarm Setpoint Determination

[2.1(1)-20]

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

8.1.2.1 BV-2 Setpoint Determination Based O.n A Calculated Mix For VV-Z. CV-2,

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 mrenvyr 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-RQI01B 8260 3.01E4 1.81E4 9.04E-5
SLCRS Unfiltered Pathway (VV. -2)
Batch Release Of Containment 2HVS-RQIOIB 2020 7.39E-5 4.43E-5 2.22E-5
Purge Via The BV-2 SLCRS '
Unfiltered Pathway (Vvv2) .
Continuous Release Via The BV-2 2HVS-RQIO9E 4320 2940 1770 883
SLCRS Filtered Pathway (CV-2) uCi/sec pCifsec pCi/sec
Batch Release Of Containment 2HVS-RQIO9E 16,400 1130 676 338
Purge Via The BV-2 SLCRS uCi/sec pCi/sec uCifsec
Filtered Pathway (CV-2)
Continuous Release Via The BV-2 2HVL-RQ112B 28,900 1.61E-3 9.63E4 4.82E-4
Condensate Polishing Building
Vent (CB-2)
Continuous Release Via The BV-2 2RMQ-RQ301B 56,600 3.15E-3 1.89E-3 9.44E-4
Decontamination Building Vent
(DV-2) E
Continuous Release Via The BV-2 2RMQ-RQ303B 912,000 2.58E-2 1.55E2 7.74E-3

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

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

e 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.

e The Waste Gas Storage Vault ventilation exhaust is also not normally
radioactive. However, the monitor alarm setpoint is based on the assumption that
the ventilation exhaust radionuclide spectrum is similar to the gaseous inventory
in the system housed by the waste gas storage vault. This spectrum is listed in
ATTACHMENT A Table 2.1-1b under Gaseous Waste System.

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

o 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. E

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

e 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.

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

e Discharge flow rate of 12,400 cfm for DV-2 Continuous Release.

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

[P
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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 to
derive the alarm setpoints for the following operational conditions:

Continuous release via VV-2.

Continuous release vfa 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.

BYV-2 Mix Radionuclides

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

* The gaseous source terms that are representative of the "mix" of the
gaseous effluent were selected based on the relative stream composition

and volumetric flowrate. Gaseous source terms are the radioactivity of the

noble gas radionuclides in the effluent. Gaseous source terms can be
obtained from ATTACHMENT A Table 2.1-1b.

® 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:

Sie z%'.“ [2.1(2)-1]
- i

where:

A; = The radioactivity concentration of noble gas radionuclide "i" in the
gaseous effluent from ATTACHMENT A Table 2.1-1b.

L Y
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8.12.1.2

BV-2 Maximum Acceptable Release Rate ole 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:
500
Qo —N [2.1(2)-2]
T XQ 3K,
where:
(X/Q)w = The highest calculated annual average relative concentration of

(X/q)vy

X/Qev

X/Q)cv

XQep

effluents released via VV-2 for any area at or beg'ond the
unrestricted area boundary for all sectors (sec/m”) from
ATTACHMENT F Table 2.2-5.

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

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

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

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

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

The short term relative concentration of effluents released via
CV-2 for any arca at or beyond the unrestricted area boundary for

" all sectors (sec/m’) from ATTACHMENT M Table 2.3-35.

~

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

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

7.35E-5 sec/m’ for continuous releases.
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(XIQ)dv

XQwv =

Si =

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 F Table 2.2-8.

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

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/m>) from
ATTACHMENT F Table 2.2-9.

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

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

From equation [2.1(2)-1].

8.1.2.1.3 BV-2 Maximum Accep"table Release Rate (Skin Exposure)

Q. was also determined based upon the skin exposure limit by: ’
3000
Q= [2.1(2)-3]
T ®Q 2@, +11M)S,

where:

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

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

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

X/Q) = Sameasin Seqt_ion 8.1.2.1.2.

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

The maximum acceptable release rate (uCi/sec) of noble gas radionuclide "i"

in the gaseous effluent (Q,) for each noble gas radionuclide in the gaseous
effluent was determined by: -
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Q=85Q 21(2)4]
NOTE: Use the lower of the Q; 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)

8.1.2.1.6

8.1.2.1.7

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:

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

(cfm) as listed in Section 8.1.2.1.

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

BV-2 Monitor Count Rate

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

CR= 2CE, [2.1(2)-6)]
where:
Ei = The detection efficiency of the monitor for noble gas radionuclide ""

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

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
HSP = ———— [2.12)-7)
Ei ave
where;
Eise = TheCR 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: '
P= Lg xCR [2.1(2)-8]

8.1.2.2

8.1.2.2.1

iave

BV-2 Setpoint Determination Based On Analysis Prior To Release for VV-2

and CV-2 Ground Releases

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

* Batch release of Containment Purge via VV-2,
* Batch re_leaée of Containment Purge via CV-2. |

BYV-2 Maximum Acceptable Release Rate

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

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

calculated by:
1.06ST
= [2.1(2)-17]
=X 3K, C |
where:
1.06 = 500 mrem/yr x 2.12E-3
500 mrem/yr = dose rate limit, whole body exposure
2.12E-3 = unit conversion factor
= (60 sec/min x 3.53E-5 ft}/cc)
S = Percent of site dose rate released via this pathway. Up to 60% of -

the site dose rate is permissible for one release point under the
alarm setpoint rules of Section 8.1.2.

L i
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T =

(X/q)vv =

(qu)cv =

Maximum value for T is 16 based on the limiting restriction in
ODCM CONTROL 3.11.2.1 where the dose rate for a
containment purge may be averaged over a time period not to
exceed 960 minutes. (As containment air volume change time
period is 60 minutes; T = 960/60 = 16).%'4

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

3.32E-4 sec/m’

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

3.08E-4 sec/m’

The total whole body dose facfor due to gamma emissions from
noble gas radionuclide "i" (mrem/yearluCiIm"‘) from
ATTACHMENT G Table 2.2-11.

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

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

follows:

6.36ST

f= Xlg) T @ +LIM) C,

where:

[2.1(2)-18]

6.36 = 3000 mrem/yr x 2.12E-3

3000 mrem/yr = dose rate limit, skin exposure

2.12E-3 = unit conversion factor

Lo
I

= (60 sec/min x 3.53E-5 ft¥/cc)

The skin dose factor due to beta emissions from noble gas

radionuclide "i" (mrem/year/uCilms) from ATTACHMENT G Table
2.2-11.

Ao derae
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Mi = The air dose factor due to gamma emissions from noble gas |
radionuclide "i" (mrad/year/uCi/m’) from ATTACHMENT G Table

8.12.22

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 limit
shown above. The actual purge flow rate (cfm) must be maintained at or

below this calculated (f) value or the discharge cannot be made from the
vent.

BV-2 Monitor Setpoints

The monitor alarm setpoints above background are determined as follows:

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

f3CE, | | ,
HSP=—(p— S ., [2.1(2)-19]

iave
where:

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

F

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

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

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

E; ‘= The detection efficiency of the monitor for noble gas

radionuclide "i" (cpm/uCi/cc) from ATTACHMENT B
Table 2.1-2b. :

Ei ave

The CR of equation [2.1(2)-6] divided by the sum of the Ci
for the respective mix. '
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8.1.3.1

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

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

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

8.1.3 BV-1/2 Monitor Alarm Setpoint Determination

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

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 LIMIT LIMIT
(A)ALTERNATE UPPER LOWER
MONITOR CR  ALARM ALARM

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

¢ Batch Release Of (P)RM-1GW-108B 3.93E5 2.36E5 1.18E5
BV-1Decay Tanksor (A)RM-1GW-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. 10is
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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8.13.1.1

8.13.1.2

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-1 or BV-2

Containment Purge via this release point, the alarm setpoint shall be calculated in
accordance with Section 8.1.3.2. '

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 rioble gas radionuclides in the effluent. The gaseous

source terms can be obtained from ATTACHMENT A Tables 2.1-1a. and
2.1-1b.

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

A

Siz —— 2.1-9]
= A [
where:
A; = Thetotal radioactivity'or radioactivity concentration of noble gas

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

BYV-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 (Qo based upon the whole body exposure
limit was determined by:

500
t= ?Visi

Q [2.1.10]

where:
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8.1.3.13

8.13.14

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

S;= From equation [2.1-9]

BV-1/2 Maximum Acceptable Release Rate (Skin Exposure)

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

3000

Q=

= 2 [Li(X/Q)pv +1. 1B ]S

where:

L;

(X/Qpv

(X/q)pv

B;

[2.1-11]

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

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 (seclm ) from
ATTACHMENT F Table 2.2-6.

2.31E-6 sec/m’

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

1.07E-5 sec/m’

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

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

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

Q=SiQ

[2.1-12]

rTR—.
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NOTE: Use the lower of the Q, values obtained in Section 8.1.3.1.2 and

8.13.15

8.1.3.1.6

8.13.1.7

8.1.3.1.3.

BV-1/2 Maximum Acceptable Concentrations (Individual Radionuclide)

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

G- M [2.1-13]
F
where:

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

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

BV-1/2 Monitor Count Rate

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

noble gas radionuclide. (CR) was determined by:

CR= 23 GE [2.1-14]
i
where:
Ei = The detection efficiency of the monitor for noble gas radionuclide "i"

(cpm/uCi/cc) from ATTACHMENT B Table 2.1-2a and 2.1-2b.
BV-1/2 Monitor Setpoints
The monitor alarm setpoints above background were determined as follows: )

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

HHSP = 0.60 x CR [2.1-15]}

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

HSP =030 x CR [2.1-16]
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8.132 BV-1/2 Setpoint Determination Based On Analysis Prior To Release For PV-
1/2 Elevated Releases

The following calculation method applies to gaseous releases via the PV-1/2 Gaseous
Waste/Process Vent when the "calculated mix" does not provide adequate
operational flexibility. This method is used to determine the setpoint for the
maximum acceptable discharge flow rate and the associated HIGH-HIGH Alarm
Setpoint based on this flow rate for the BV-1/2 Gaseous Waste Gas Monitor (RM-
GW-108B) or alternate (RM-1GW-109 CH 5) during the following operational
conditions:

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

8.1.3.2.1 BV-1/2 Maximum A cceptable Release Rate

Determine the maximum acceptable discharge flow rate for the release from
the Process Vent for the analyzed mix.

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

1.06S
2V, C,

fe [2.1-21)

where:
106 = 500 mrem/yrx 2.12E-3
- 500 mrem/yr = dose rate limit, whole body exposure

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

S = Percent of site dose rate released via this pathway. Up to 60% of
the site dose rate is permissible for one release point under the
alarm setpoint rules of Section 8.1.3.

Vi = The constant for noble gas radionuclide "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:

) 6.36S
f= 3L, (XQ),, +1LIB,]C,

[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 ft}/cc)

-
]

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

(X/Q)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>) from
ATTACHMENT F Table 2.2-6.

= 2.31E-6 sec/m’

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

1.07E-5 sec/m>

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

o 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.
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8.1.3.2.2 BV-1/2 Monitor Setpoints

where:

The monitor alarm setpoints above background are determined as follows:

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

f2CE,
HHSP= — 55— [2.1-23]
f = The maximum acceptable gaseous discharge flow rate (cfm)

determined in Section 8.1.3.2.1.

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

1450 cfm for PV-1/2

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

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

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

When a HIGH-HIGH Alarm Setpoint has been calculated according to this
section the monitor HIGH Alarm setpoint above background (ncpm) is
determined by:

HSP = HHSP x 0.5 - [2.1-24]

—-t

e t—— e 1 tons B




Beaver Valley Power Station Procedure Numbec

1/2-ODC-2.02
Tite: Unic Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:

0 34 of 128

82  Compliance With 10 CFR 20 Dose Rate Limits (ODCM CONTROL 31121)

8.2.1 Dose Rate Due To Noble Gases

The dose rate in unrestricted areas resulting from noble gas effluents from the site is
limited to 500 mrem/yr to the total body and 3,000 mrem/yr to the skin. Site gaseous
effluents are the total of BV-1 and BV-2 specific ground releases and a shared elevated
release, the PV-1/2 Gaseous Waste/Process Vent. Based upon NUREG-0133 ®131) e
following equations are used to show compliance with ODCM CONTROL 3.11.2.1.a.

3 [Va. + K&, Q, )< 500 mremiyr [22-1]
> [[L-(FQ), +1.1B,1Q, +[L; +1.IM,](X/Q), Q, | <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?,

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

M; = The air dose factor due to gamma emissions for each identified noble gas
radionuclide "i", mrad/year/uCi/m?>.

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

B; = The constant for long-term releases (greater than 500 hrs/year) for each
identified noble gas radionuclide "ji" 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.

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

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

(X/Q)s= The highest calculated annual average relative concentration for any area at or
beyond the unrestricted area boundary for elevated releases (sec/m3).

(X/1Q)= 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-1 and VV-2)

RP 2 & 5. The BV-1 Rx Containment/SLCRS 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)

RP7. 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. AtBV-1 the
source of these releases is the Supplementary Leak Collection and Release System
(SLCRS). At BV-2 the source of these releases is normal Auxiliary Building
Ventilation. It is also possible to release Containment Purges from these vents.

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

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

Noble gas releases may normally occur from Release Points 1 through 5 above. To show
compliance with the site limits of ODCM CONTROL 3.11.2.1.a, Equations [2.2-1] and [2.2-
2] are expressed in terms of the actual release Apoi_nts 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.

e e IR SRR

Veraein ¢ o g e s ———
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8.2.1.1 Total Body Dose Rate (All Release Points) |

ZViQ +LKIXQ, Q +XQ,,Q +XQ,Q +&EQ,,

pv cvl wvl cv2

Q +XQ,Q +EQ,Q +XQyQ +XQ, Q I
w2 S cb2 dv2 w2

< 500 mrem/yr [2.2-3)

8.2.1.2 Skin Dose Rate (All Release Points)

)) [Li (Xl—Q)pv + l.lBi] Q + 21‘, [Li + 1'.1Mi][(ﬁ6)cv o * &Q,,Q +

1 P wvl
ev2
XQ,, Q +&Q, Q +EQ,,Q +XQ,Q +&Q,
ov2 w2 2 cb2
Q + (Fcl_d)wv Q, 15 3000 mrem/yr [2.24]
' dv2 : wv2 : C : ’
where:
Qi = Release rate of radionuclide "i" from the PV-1/2, uCi/sec.
pv
4 Q,m’l = Release rate of radionuclide "i" from CV-1, uCi/sec.
Qi = Release rate of radionuclide "i" from CV-2, uCi/sec.
o2
' 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, uCi/sec.
tv2

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

-~

Q2
]

Release rate of radionuclide “i" from DV-2, uCi/sec.
.dv2

I T VR p R Py

ke e aa
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Qi = Release rate of radionuclide "i" from WV-2, uCi/sec.
wv2
(f/-d Jpv = Highest calculated annual 'averagc relative concentration for releases from-
the PV-1/2, sec/m’.
(XI—Q )}v = Highest calculated annual average relative concentration for releases from
CV-1and CV-2, sec/m’.
(X/Q)~ = Highest calculated annual average relative concentration for releases from
VV-1 and VV-2, sec/m’.
(X)) = Highest calculated annual average relative concentration for releases for
TV-2, sec/m’. ' '
(X/Q)» = Highest calculated annual average relative concentration for releases for
CB-2, sec/m’.
(X/Q)ey = Highest calculated annual average relative concentration for releases for
’ DV-2, sec/m’. ’ ' '
(m Jww = Highest calculated annual average relative concentration for releases for

WV-2, sec/m’,

The release rate for a containment purge is based on an averaged release rate in uCi/sec for
the entire purge (not to exceed 960 min in accordance with ODCM CONTROL 3.11.2.1).

All other terms remain the same as those defined previously.

For the site, 4 potential modes of release are possible. The release modes identify the
various combinations of sources of radioactivity and their release points which are used to
determine the controlling locations. They are presented in ATTACHMENT C Table 2.2-1.
For Release Modes 1, 2, and 3, the controlling location for implementation of ODCM
CONTROL 3.11.2.1.a is 0.35 miles NW. Inserting the appropriate X/Q’s from
ATTACHMENT F Tables 2.2-4 through 2.2-10 for this location, Equations [2.2-3] and
[2.2-4] become:
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8.2.1.3 Total Body Dose Rate (at 0.35 Miles NW)
. XV.Q. +2XK. [924E-5Q. +1.03E-4Q.
; id | i, R

pv 1 cv vv cv

+9.24dE-5 Qi +
2

1.03E -4 Qi + 7.35E-5 Qi
2 2

vy tv dv wv

+9UE-5Q, +94E-5Q  +
2 2

735E-5 Qi ] £ 500mrem/yr [2.2-5]
cb?
8.2.14 Skin Dose Rate (at 0.35 Miles NW)

Z[70E-10L, +L1B;]Q; Z[L, +LIM,]+9.24E-5Q, +L03E-4
i v i ot

Q. +924E-5Q. +1.03E-4Q. +735E-5Q. +924E-5Q. +

cv vv tv2 dv2

9.24E --SQi , +7.35E -5 Qi ) ] < 3000 mrem/yr o [2.2-6]
T wy : : cb<- -

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:

82.1.5  Total Body Dose Rate (at 0.75 Miles N)

2 Vi Qi +2 Ki [3.95SE-6 Qi +4.99E -6 Qi +395E-6 Qi +4.99E -
i pv. i ol wl ov?
6Qi + 4.26]:"'.—6Qi +3.95E-6Q. »+3.95E—6Qi +4.26E—6Qi ]
w? | tv2 k ldv2 wv2 cb2
< 500 mrem/yr [2.2-7]

8.2.16 Skin Dose Rate (at 0.75 Miles N)
iz P31E-6L, +11B.]Q, + ? IL, +11M, J395E-6Q, HAE-6Q;  +

pv cv vv

3.95E-6 Qi + 499E -6 Qi + 426E -6 Qi + 3.95E-6 Qi + 3.95E-
2 2

cv vv2 tv dv

6Q; +426E-6Q, ] < 3000mrem/yr [2.2-8]

wY 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:

e Radionuclide mix and their isotopic release rate
¢ Release Mode
e Meteorology

The incorporation of these 3 parameters into Equations [2.2-3] and [2.2-4] resulted in
the equations for the controlling locations as presented in Equations [2.2-5 through
2.2-8].

The radionuclide mix used to determine controlling locations was based on source
terms calculated with the Stone and Webster Engineering Corporation computer code
GASI1BB (similar to NUREG-0017.%1%# 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 2.2-2bas 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
2.2-4 through 2.2-10 present the long-term annual average (X/Q) values for all
Release Points to the special locations presented in ATTACHMENT E Table 2.2-3.
A description of their derivation is 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 1, the dominant release is via VV-1 and CV-2. In Release Modes 2 and 3, the
dominant release is a Containment Purge from the VV-1 or VV-2.
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For Release Mode 4, a similar evaluation was performed. Long-term annual average
X/Q values were calculated at the mid-point of the 10 standard distances listed in
ATTACHMENT F Table 2.2-4 through 2.2-10. In that a simultaneous, ground level
release could contribute to the dose at a given location, the selection of the two
highest X/Q values at the controlling distance considered this contribution. Since the
two maximum X/Q values occurred in the 0.5 - 1.0 mile radial band, the controlling
distance was selected at 0.75 miles. From the calculated dose results, the controlling
sector was shown to be North. In this Release Mode, the dominant release is a
Containment Purge via the PV-1/2 Gaseous Waste/Process Vent. Neither of the
controlling receptor locations are presently inhabited.

Values for K;, L;, and M;, which were used in the determination of the controlling
receptor location and which are to be used in Equations [2.2-5] through [2.2-8] to
show compliance with ODCM CONTROL 3.11.2.1.2, are presented in Table 2.2-11.
Values taken from Table B-1 of NRC Regulatory Guide 1.109, Revision 1,613

were multiplied by 1E6 to convert picocuries to microcuries for use in
ATTACHMENT G Table 2.2-11.

Values for V; and B; for the finite plume model can be expressed as shown in

Equation [2.2-9] and [2.2-10]. Values were calculated using the NRC code RABFIN -

at the site boundary location which would receive the highest total dose from all
Release Points. These values are presented in ATTACHMENT G Table 2.2-12 and
calculated from the following equation:

fo Aju, E I
B = Ez PPN w [2.2-9]
' lajk u;
where:
I = The results of numerical integration over the plume spatial distribution of the

airborne activity as defined by the meteorological condition of wind speed
() and atmospheric stability class "k" for a particular wind direction.

K = A numerical constant representing unit conversions.

- (260 mrad)(radians) (m*) (transformation) [ 16 sectors ]

(sec)(Mev)Ci) 2n radians
[lE -6 &] [3.1537 s—eﬁ]
uCi yr

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

- 1a = The distance from the release point to the receptor location, meters.
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w; = The mean wind speed assigned to the "j" th wind speed class, meters/sec.
fx = The joint frequéncy of occurrence of the "j" th wind speed class and kth
stability class (dimensionless).
A; = The number of photons of energy corresponding to the "1" th energy group
emitted per transformation of the “i" th radionuclide, number/transformation.
E; = Theenergy assigncd to the "I" th energy group, Mev.
u, = The energy absorption coefficient in air for photon energy H, meters 1,
The V; factor is computed with conversion from air dose to tissue depth dose, thus:
f A u EI —u,;T
v=11Xygyy ik 8 a7 d - [2.2-10]
b Tajkl Y
where:
ur = The tissue energy absoxption_cdefﬁcicnt for photons of energy E;, gmzlgm. '
Ts = The tissue density thickness taken to represent the total body dose
(Sgrn/cmz).
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 Radioiodines And Particulates

The dose rate in unrestricted areas resulting from the of inhalation of I-131, tritium, and all
radionuclides in particulate form (excluding C-14) with half lives greater than 8 days

released in gaseous effluents from the site shall be limited to 1,500 mrem/yr to any organ.
Based upon NUREG-0133,%12? the following basic equation is used to show compliance

~ with ODCM CONTROL 3.11.2.1.b:

I P, |xQ), Q. + ®Q), Q.| < 1,500 mrem/yr [2.2-11]

where:

Pi

Qis

"il"

= Dose parameter for any organ 7 for each identified radionuclide
mrem/yr per uCi/m3.

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

level releases, uCi/sec.

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

(XI—Q)‘, = The highest calculated annual average relative concentration at the
unrestricted area boundary for ground level releases, sec/m’.

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

Releases may occur from any Release Point in the Release Modes listed in
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.

ZF, (XQ),, Q +&Q,Q +XQ,,Q +XQ), Q

+(XIQ),,
pv cv! vV cv

2

@Q, Q  +XQ, Q  +XQ)y, Q  +@Q,, Q 1< 1500 mremy

tv? cb? dv? wv2
[2.2-12]
where:
(XI—Q),,, = Highest calculated annual average relative concentration for releases
from PV-1/2, sec/m’.
(X/—Q)c,, = Highest calculated annual average relative concentration for releases
from CV-1 and CV-2, sec/m’.
(X/_Q)w = Highest calculated annual average relative concentration for releases
' from VV-1 and VV-2, sec/m’.
(m),, = Highest calculated annual average relative concentration for releases

from TV-2, sec/m’.

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




Beaver Valley Power Station

Procedure Number:

1/2-ODC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS o 43 of 198
(_X/_Q)d,, = Highest calculated annual average relative concentration for releases
from DV-2, sec/m’.
(m)w = Highest calculated annual average relative concentration for release from
WV-2, sec/m’.
Qi = Long-term release rate of radionuclide "i" from PV-1/2, uCi/sec.
pv
Qi = Long-term release rate of radionuclide "i" from CV-1, uCi/sec.
cvl
Qi = Long-term release rate of radionuclide "i" from CV-2, uCi/sec.
cv2
Qi = Long-term release rate of radionuclide "i" from VV-1, uCi/sec.
vvl
Qi - = Long-term release rate of radionuclide "i" from VV-2, uCi/sec.
w2
Qi = Long-term release rate of radionuclide "i" from TV-2, uCi/sec.
tv2
Qi = Long-term release rate of radionuclide "i" from CB-2, uCi/sec.
cb2
Qi = Long-term release rate of radionuclide "i" from DV-2, uCi/sec.
dv2
Qi = Long-term release rate of radionuclide "i" from WV-2, uCi/sec.
wv2

All other terms are the same as those defined previously. E

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 paraincters, P;., were calculated using methodology given in
NUREG-0133.%13D For the child age group, the following equation was used for all
nuclides. The Py, values are presented in ATTACHMENT H Table 2.2-13.

P, =3.79E9 DFA,

[2.2-13]
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where:

3.7E9= Breathing rate of child (3,700 m’/yr) X unit conversion factor (1E6 pCi/uCi).

DFAic= The organ inhalation dose factor for a child from Table 6 of NUREG-
0172,0139 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:

ZP._[100E-10Q. +9.24E-5Q. +1.03E-4Q. +735E-5Q. +
< it i i i i
i pv cvl vl tvl

9.24E -5 Qi +1.03E -4 Qi +7.35E-5 Qi +7.35E-5 Qi +9.24E -
cv2 vv2 tv2 cb2

5 Qi + 9.24E-5Q. 1 < 1500 mrem/yr _ [2.2-14]
dv2 lwv2 :

8.2.2.1 Determinaﬁon of Controlling Location

The determination of the controlling location for implementation of ODCM
CONTROL 3.11.2.1.b for radioiodines and particulates is a function of the same 3
parameters as for noble gases plus a fourth, the actual receptor pathways. The
incorporation of these parameters into Equation [2.2-12] results in the respective
equations for each Release Mode at the site boundary controlling locations. The
radionuclide mix was again based upon the source terms presented in

ATTACHMENT D Tables 2.2-2a and 2.2-2b as a function of release type and
Release Point.

In the determination of the controlling site boundary for each Release Mode, the
highest 2 site boundary X/Q values for each Release Point were utilized in
conjunction with the radionuclide mix and the release rate for each Release Point to
determine the controlling location. :

The Pj; values are presented in ATTACHMENT H Table 2.2-13.

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

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

et dn —— V{4 ) e
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8.3.1

83 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.

Dose Due To Noble Gases

8.3.1.1 Cumulation Of Doses

Section ILB.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,%13D 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 Quarter Limit

< . -
Q +bq [<smad 231

176 -8 3 M, 3000, @, + ), gy, |+ B
83.1.12  Beta Radiation Quarter Limit

3.17E - 82i N, l(X/—Q)inv + (ﬁi)vqiv + (-X_lé);Qis + (ﬁ)sqis] s_' 10 mrad [2.3-2]
$31.13  Gamma Radiation Year Limit

317E-8 3 I [(KIQy Q;, HKID) vy, ) +1B; Qs +by; 1) < 10mrad

8.3.1.14 Beta Radiation Year Limit
3.17E—82i‘, N, [(X/Q)Vin + @) g, + KIQQ,, + (qu)sqis] < 20 mrad

(2.34]
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8.3.1.1.5

BIE-82 M, (X0 Q,, + &), q, |+[B,0.
1

8.3.1.1.6

where:

M;

Ni

X,

(X/q),

XIQ,

(X/q),

Qis
Giv
Qis

%
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Gamma Radiation Projection Averaged Over 31 Days

Q +ba. < 02mma 235

Beta Radiation Projection Averaged Over 31 Days
3.17E-8 21', Ni kXIQ)v in + (X/q)vqiv + (X/Q)s Qis + (qu)s qis JS 0.4 mrad [2.3-6]

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

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

The annual average relative concentration for areas at or beyond the

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

The relative concentration for areas at or beyond the unrestricted area

boundary for short-term vent releases equal to or less than 500 hrs/year
(sec/m® ).

The annual average relative concentration for areas at or beyond the

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

The relative concentration for areas at or beyond the unrestricted area

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

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

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

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

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

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

3.17E-8 = The inverse of the number of seconds in 2 year.

NUREG 0133%1* 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.

83.1.1.7 Gamma Radiation Dose Equation

LTE-8TMM, (KQ),,Q +(XQ),,Q + &QyQ +&Qy,Q +
1 cv w cb dv
X/Q) w 1+¥05BQ 1] [2.3-7]

wv pv

< 0.2 mrad (per 31 days), or
< 5.0 mrad (per quarter), or
< 10.0 mrad (per year)
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83.1.1.8 Beta Radiation Dose Equation
BBSIN, (®Q,,Q +@D,,Q; + R, @ + @Dy, +

dv

(X/Q)vaiw +0.5 (X/Q)pinpv] [2.3-8]

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

where:

(-X—IG)W Annual average relative concentration for releases from CV-1 and CV-2

(sec/m®).

(XT))W = Annual average relative concentration for releases from VV-1 and VV-2
(sec/m’), . . |

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

(%)w = Annual average relative concentration for releases from TV-2 (sec/m>).
Qi = Release of radionuclide "i" from CV-1 and CV-2 (uCi).
cv
Qi = Release or radionuclide "i" from VV-1 and VV-2 (uCi).
w
Qi = Release of radionuclide "i" from PV-1/2 (uCi).
v ’
Qi = Release of radionuclide "i" from TV-2V(uCi).A
tv
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).
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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—82.:Mi[9'24E_5Qi +1.03E-—4Qi +7.35E—5Qi +7.35E—5Qi +

1 cv ww tv cb

924E-5Q, +9.24E-5Q; 1+05B,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

3.171-3—82Ni[9.24E—5Qi +1.03E—4Qi +7.35E—5Qi +7.35E—5Qi +

1 cv vy tv cb

9.24E - 5Q-i +9.24E-5 Qi +(0.5)7.0E-10 Qi ] [2.3-10]
dv ' wv ' pv S

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

Values for M; and N;, which were used in the determination of the 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 CFR 50 were presentedin
ATTACHMENT G Table 2.2-11. Values taken from Table B-1 of Regulatory
Guide 1.109, Revision 1% were multiplied by 1E6 to convert from
picocuries to microcuries for use in ATTACHMENT G Table 2.2-11.

In determination of the controlling location for Release Modes 1,2,3,and 4,
ATTACHMENT F Tables 2.2-4 through 2.2-7 are utilized for X/Q values. The
B; values to be utilized are the same values which were presented in
ATTACHMENT G Table 2.2-12. A description of the derivation of the
various X/Q values is presented in 1/2-ODC-3.01.

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

For The Calendar 'g Juarter

Dy < 5.0 mrad [2.3-11]
Dg < 10 mrad [2:3-12]
For The Calendar Year

Dy <10 mrad | [2.3-13]

Dg < 20 mrad [2.3-14]
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where: '
Dy = The air dose from gémma radiation (mrad).

83.1.2

8.3.1.2.1

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

The quarterly limits given above represent one-half the annual design objective
of Section ILB.1 of Appendix I of 10 CFR 50. If any of the limits of Equations
[2.3-11] through [2.3-14] are exceeded, a special report pursuant to both
Section IV.A of Appendix I of 10 CFR 50 and ODCM CONTROL 3.11.2.2.a
must be filed with the NRC at the identified locations.

In addition, ODCM CONTROL 3.1.2.4 requires that the gaseous radwaste
system must be used to reduce radioactive materials in that waste when
projected doses from each reactor unit when averaged over 31 days exceed any
of the following:

Dy <0.2 mrad [2.3-15]

Dg < 0.4 mrad , ' [2.3-16]

Proiecfion 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:

When Including Pre-Release Data,

D; = [A; B] @Bn+cC ' [2.3-17]
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8.3.1.2.2 When Not Including Pre-Release Data,

D,, =[%] @GN +C | [2.3-18]

where:

D3y; = 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).

83.2 Dose Due To Radioiodines And Particulates

8.3.2.1 Cumulation Of Doses .

Section I.C of Appendix I of 10 CFR 50 (ODCM CONTROLS 3.11.2.3 and
3.11.2.4) limits the release of radiociodines 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 avera%ed over 31 days, would exceed 0.3 mrem
to any organ. Based upon NUREG-0133,%"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 Radioiodinéé' and Particulates Month, Quarter, and Year Limits

3.17E-8 21; er [WSQiS + quiS + Winv + quiV]

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

e s et § et vb A
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where:

Qis

in

Qis

Qiv

Wy

Wy

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

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

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

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

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

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

meters ™ for the food and grouﬁd plane pathway, (5@. )s.
The dispersion parameter for estimating the dose to an
individual at the controlling location for long-term vent
releases greater than 500 hrs/yr.

sec/m? for the inhalation pathway, (X/Q .

meters™ for the food and ground plane pathway, (576 M-
Dispersion parameter for estimating the dose to an individual
at the controlling location for short-term stack releases equal
to or less than 500 hrs/yr.

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

meters™ for the food and ground plane pathway, (l_)7ti )s-

The dispersion parameter for estimating the dose to an
individual at the controlling location for short-term vent

releases equal to or less than 500 hrs/yr.

sec/m’ for the inhalation pathway, ()—(Ic_l)v.

meters ™ for the food and ground plane pathway, (T)_E )

O T T T e
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3.17E-8 = The inverse of the number of seconds in a year. |
Ri: = The dose factor for each identified radionuclide “i" for the

8.3.2.1.2

3.17E-8 %‘, R 0SW Q +W Q +W Q + wthi" +W, Q. +

organ "t" of interest (mrem/yr per uCi/sec perm?or mrem/yr
per uCi/m®).

Radionuclides and particulates may be released from any of the BV-1 and BV-
2 Release Points in the Release Modes identified in ATTACHMENT I Table
2.3-1. As described previously in Section 8.3.1.1, NUREG 0133%3 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. Fora particular organ,
Equation [2.3-19] becomes:

Radioiodines and Particulates Dose Egquation

i
py cv vv cb
_ wvai * Wow Q ] | ' - [2.3-20)
dv wv
< 0.3 mrem (per 31 days), or

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

where:
Wy = Dispersion parameter for releases from PV-1/2.
Wev = Dispersion parameter for releases from CV-1 and CV-2.
Ww = Dispersion parameter for releases from VV-1 and VV-2.
Wy = Dispersi'on parameter for releases from TV-2.
Wo = Dispersion parameter for releases from CB-2.
Way = Dispersion éarameter for releases from DV-2,
Ww,, = Dispersion parameter for releases from WV-2.
Qi = Release of radionuclide "i" from PV-1/2 (uCi).
pv
Qi = Release of radionuclide "i" from CV-1 and CV-2 (uCi).
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Qi = Release of radionuclide "i" from VV-1 and VV-2 (uCi).
vy
Qi = 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 Wisa
function of the pathway. For the food and ground plane pathway, W is in terms
of D/Q. If the inhalation pathway is considered, W is in terms of X/Q.
Incorporation of the various pathways into Equation [2.3-20] results in the
following equation for a particular organ:

83.2.1.2.1 Radioiodines and Particulates Dose Determination

3.17E—82i',[|fRitG +Ri‘rM +Ri1: +RitB][O'5 WPVQipv +WCVQicv +

\{

W W Q W Q, Ve, Wi

R, OS®Q,,Q + (U, Q +(KIQ,Q +
K Q +EQLQ *+ Ky Q +HKQ
tv cb dv
Q. 1 [2.3-21]

Luv

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

where:
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it, = Dose factpr for an organ "t" for radionuclide "i" for the grdund
plane exposure pathway (mrem/yr per uCi/sec per m?).
it,, = Dose factor for an organ "t" for radionuclide "i" for either the
cow milk or goat milk pathway (mrem/yr per uCi/sec per m?).
it, = Dose factor for an organ "1" for radionuclide "i" for the
vegetable pathway (mrem/yr per uCi/sec per m>).
it = Dose factor for an organ "1" for radionuclide "i" for the meat
pathway (mrem/yr per uCi/sec per m?).
it, = Dose factor for an organ "t" for radionuclide "i" for the

inhalation pathway (mrem/yr per uCi/m®).

It should be noted that Wov, Wey, Wy, Wy, Wep, Way, and Wy, in Equation
~ [2:3-21] are in terms of D/Q(m™?). 4 -

Values of the dose factor, Rir, were calculated using the methodology of
NUREG-0133.013D Tphe following equations were used for all nuclides
except tritium:

8.3.2.1.2.2 Dose Factors For Inhalation Pathway
Ri‘l.'l =K’ (BR)4(DF. Air)a

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

group "a" for the "i" th radionuclide (mrem/pCi). Inhalation
dose factors (DFA,.) by organ for the various age groups
are given in Table E-7 through E-10 of Regulatory Guide
1.109, Rev. 19139 or Tables 5 through 8 of NUREG-
0172.0136)

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.%139

[PERNO R
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Age Group(a) Breathing Rate (m3lm

Infant 1400
Child 3700
Teen 8000
Adult ’ 8000

8.3.2.1.2.3 Dose Factors For Ground Plane Pathway

R, =KX’ (SHDFGi{(1- MY/
G

=m? -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).
Al = The decay constant for the "i" th radionuclide (sec’ h.

t

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

DFGi: - = The groundplane dose conversion factor for organ "t" for
the "i" th radionuclide (mrem/hr per pCi/m?). A tabulation
of DFG;; values is presented in Table E-6 of Regulatory
Guide 1.109.613

SF = The shielding factor (dimensionless). A shielding factor of

0.7 as sug_gested in Table E-15 of Regulatory Guide 1.109 is

" used 813

8.3.2.1.24 »Dqse» Eactors For Cow Milk or Goat Milk Pathway

,Q:(U.,,) £ f, (1-f £ e*i'n] _,.
= K F FI.;- p's lltf
kM x x ( )(D “) p Ys
= m? -mrem/yr per uCifsec [2.3-24]
where:
K’ = A constant of unit conversion (1E6 pCi/tiCi).
QF = The animal’s consumption rate, wet weight (kg/day).

ion ep s sewpmn] e f emien o e b
|
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(DFLic)a

fs

The receptor’s milk consumption rate, for age "a" (liters/yr).

The agricultural productivity by unit area of pasture feed
grass (kg/m2).

The agricultural productivity by unit area of stored feed

(kg/m2).

The stable element transfer coefficients (days/liter).

Fraction of deposited activity retained on animals feed
grass.

The maximum organ ingestion dose factor for the "i" th
radionuclide for the receptor in age group "a" (mrem/pCi).
Ingestion dose factors (DFL;,), for the various age groups
are given in Table E-11 through E-14 of Regulatory Guide
1.109%139) or Tables 1 through 4 of NUREG-0172.6136)

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

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

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

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

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

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

Tabulated below are the parameter values used for cow’s milk and their
reference to Regulatory Guide 1.109.6!3

r e reabe
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Parameter Value RG. 1.109 Table -
r (dimensionless) 1.0 for radioiodine E-15
0.2 for particulates E-15
Fn (days/liter) each stable element E-1 (cow milk)
E-2 (goat milk)

U, (liters/yr) - infant . 330 E-5

child 330 E-5

teen 400 E-5

adult 310 E-5
(DLF;), (mrem/pCi) each radionuclide E-11to E-14
Y, (kg/m?) 0.7 E-15
Y; (kg/m?) 2.0 E-15
te(seconds) 1.73ES (2 days) E-15
ty (seconds) 7.78E6 (90 days) E-15
Qe (kg/day) 50 E-3
fp 0.5 --
fs 1-0 -

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

83.2.1.2.5 Dose Factors For Meat Pathway
. -A:t
Q.U f f (l -ff )e ih
o+ F - _ s ps -2t
R =K . + A E ()OFL; ), Y Y i
B i W P S
= m’ -mrem/yr per uCi/sec [2.3-25]
where:

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

Uap

The receptor’s meat consumption rate for age "a" (kg/yr).
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tt = The average time from slaughter of meat animal to consumption
(sec).
tn = The transport time from crop field to receptor (sec).

All parameter values are the same as the milk pathway parameter values except F;
which is obtained from Table E-1. Parameter t¢ is obtained from Table E-15, and

U, is obtained from Table E-5. These values, as obtained from Regulatory Guide
1.109,%13% are as follows:

Parameter Value RG-1.109 Table
Ff (days/kg) each stable element E-1
t, (seconds) 1.73E6 (20 days) E-15
Uap (kg/yr) - infant 0 E-5
Child 41 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) Le _ —Ait At
Ri‘t = K{?—(m—) (DFL“ )a [Ua ch iL+ szge i'h
v vii  Tw
= m?-mrem/yr per uCifsec [2.3-26]
where: |

KI

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

U;‘ = The consumption rate of fresh leafy vegetation by the receptor in age

group "all (kyyr).

Uf: The consumption rate of stored vegetation by the receptor in age group
lla" (kyyr). .

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

fg = The fraction of the annual intake of stored vegétation grown locally.
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tv = The average time between harvest of leafy vegetation and its
consumption (seconds).
ta = The average time between harvest of stored vegetation and its
consumption (seconds).
Y, = The vegetation area density (kg/mz).

all other factors are defined previously.

Tabulated below are the appropriate parameter values and their reference to

Regulatory Guide 1.109.6:139

Parameter Value
r (dimensionless) 1.0 for radioiodines
0.2 for particulates

(DFL;c)a (mrem/pCi) each stable element

Ul giyn) -infant 0

Child 26
teen 42
adult 64

US (ke/yn) - infant 0

child 520
teen 630
adult 520
fi (dimensionless) 1.0
Fg (dimensionless) 0.76
ff (seconds) ~ 8.6EA(1day)
th (seconds) 5.18E6 (60 days)
Yy (kg/ mz) 20

RG-1.109 Table

E-15
E-15

E-11t0 E-14

E-5

E-5
E-5
E-5

E-S

E-5
E-5
E-5

E-15

E-15

E-15

E-15

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:

P o L I
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8.3.2.1.2.7 Tritium Dose Equation
3.17TE-8 (RTtM + RTtV + RT‘:B + RT"-'l ) [0.5 (X/Q)pv QTpv + (X/Q)cv Qch +

+@XQ,, Q. ]

wy

23271

K@+ Q +EQQ, +(KIQ,,Q

T
dv

where:

RTty = Dose factor for organ "t" for tritium for the milk pathway (mrem/yr per
uCi/sec®).

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

RTty = Dose t;actor for organ "t" for tritium for the beef pathway (mrem/yr per
uCi/m’). ' -

RTt; = Dose fsactor for organ "" for tritium for the inhalation pathway (mrem/yr per
' uCi/m’).

Equation [2.3-27] is used to shpw 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’PtM is based on [X/Q]:

8.3.2.1.2.8 Tritium Dose Factors For Milk Pathway

RTty= K'K” FiyQFUap(DLFj),[0.75(0.5/H)]

= mrem/yr per uCi/ [2.3-28]
where:
K™ = A constant of unit conversion (1000 gm/kg).
H = Absolute humidity of the atmosphere (8 gm/m?).

0.75 = The fraction of total feed that is water.

The ratio of the specific activity of the feed grass water to the atmospheric

0.5
- water. '

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

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

8.3.2.1.29 Tritium Dose Factors For Vegetation Pathway

Ry, —K'K’[ULf +Uf ]( ) [0.75(0.5/E)]

= mrem/yr per uCi/m® [2.3-29]
where all terms have been defined above.

The concentration of tritium in meat is based on its airborne concentration rather than
the deposition. Therefore, the R is based on [XQ):

8.3.2.1.2.10 Tritium Dose Factors For Beef Pathway

RTTB B KK‘Ff QFUap(DFLit )a fo-75(0.57ED]

= mrem/yr per uCi/m’ [2.3-30]
where all terms have been defined above.

To show compliance wnth ODCM CONTROLS 3.11.2.3 and 3.11.2.4, Equation [2.3-
21] is evaluated at the controlling pathway location. For Release Modes 1 through 4,
the controlling location is a residence 0.89 miles in the NW sector. Inserting
appropriate X/Q values from ATTACHMENT F Tables 2.2-4 to 2. 2-10 and D/Q values
from ATTACHMENT L Tables 2.3-28 to 2.3-34, Equation [2.3-21] becomes:

83213 Radioiodines and Particulates Dose Determination

3.17E—8Zi[[Rit +Ri 1{(0.5)4.22E-10 Q. +1.56E—-8 Q,y +1.56E-8
G Ty lpy

Qi + 1.55E-8Q. +1.55E-8Q. +1.56E—8Qi +1.56E-8

W ltv b dv .

Q;,, J+R; [05)THE-9Q; +200E-5Q; +27IE-5Q;,

+ 2.22E-5 in +2.22E-5 Qi'b +2.00E-5 Qidv +2.00E-5 inv]
C!

B R R R
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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)

83.2.14

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 [RT‘I.'V + RTtI 1((0.5)7.30E-9 Qipv + 2.00E-5 Qicv +2.71E~
Sin + 222E-5 in +222E-5 Qicb + 2.00E—5Qidv +
2.00E -5 inv 1 [2.3-32]}

Determination of Controlling Location

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

Radionuclide mix and their isotopic release
Release Mode

Meteorology

Exposure pathway

Receptor’s age

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 the
exposure pathways, as presented in ATTACHMENT E Table 2.2-3, were
evaluated. These include cow milk, goat milk, beef and vegetable ingestion
and inhalation and ground plane exposure. An infant was assumed to be

present at all milk pathway locations. A child was assumed to be present at all |

vegetable garden and beef animal locations. The ground plane and inhalation
exposure pathways were considered to be present at all locations.

e
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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?13 ysing a grazing period of 6 months.

In determination of the controlling location for Release Modes 1-4,
ATTACHMENT F Tables 2.2-4 through 2.2-10 are utilized for X/Q’s, and
ATTACHMENT L Tables 2.3-28 through 2.3-34 are utilized for long term
D/Q values. A description of the derivation of the various X/Q and D/Q values
is presented in 1/2-ODC-3.01.

Long-term D/Q values for PV-1/2, CV-1, CV-2, VV-1, VV-2, TV-2, CB-2,
DV-2 AND WV-2 are provided for the midpoints of the following distances:

0.0-0.5 mi., 0.5-1.0 mi., 1.0-1.5 mi., 1.5-2.0 mi., 2.0-2.5 mi.,
2.5-3.0 mi., 3.0-3.5 mi., 3.5-4.0 mi., 4.0-4.5 mi., 4.5-5.0 mi.

The values appear in ATTACHMENT K Tables 2.3-21 through 2.3-27. These
values may be utilized if an additional special location arises different from
those presented in the special locations of ATTACHMENT E Table 2.2-3.

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

For The Calendar Quarter:

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

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

where:
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8.3.2.2

8.3.2.2.1

8.3.2.2.2

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

The quarterly limits given above represent one-half the annual design objective
of Section II.C of Appendix I of 10 CER 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 3.11.2.3.2 must be
filed with the NRC at the identified locations.

Projection Of Doses (Radioiodines And Particulates)

Doses due to gaseous releases from BV-1 or BV-2 shall be projected at least once per
31 days in accordance with ODCM CONTROL 4.11.2.4 and this section. (Also see
Section 8.3.1.2, Projection Of Doses for additional specifications). The appropriate
portions of the Ventilation Exhaust Treatment System shall be used to reduce
radioactive materials in gaseous waste prior to their discharge in accordance with
ODCM CONTROL 3.11.2.4 when the projected doses due to gaseous effluent
releases from each reactor unit, when averaged over 31 days, would exceed 0.3 mrem
to any organ. (Also see Section 8.3.1.2, Projection Of Doses for additional
specifications). Doses resulting from the gaseous effluent release of radioiodines and
particulates will be calculated for use in the 31-day dose projection using Equation

[2.3-31]. The 31-day dose projection shall be performed according to the following
equations:

When Including Pre-Release Data,

D, =[A—;—B] G1) +C [2.3-35]

When Not Including Pre-Release Data,

= %] Bl +C _ . [2.3-36]

o
o
|
—

D;, = Projected 31 day dose (mrem).

A = Cumulative dose for quarter (mrem).

B = Projected dose for this release (mrem).
T = Current days into quarter.
C

= Value which may be used to anticipate plant trends (mrem).
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84  Gaseous Radwaste System
The gaseous radwaste system has thc_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.
84.1 BV-1 Gaseous Radwaste System Components
84.1.1 BR-1EV-2A/2B: Degasifiers
There are two Degasifiers. They are designed to continuously process reactor coolant
letdown for reducing entrained noble gases in the liquid.
84.1.2 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.
84.1.3 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.
84.14 GW-1FL-5A/5B: Overhead Gas Compressor Prefilters
There are two Prefilters. The gaseous effluent (primarily'hydrogen) is directed from
the Gaseous Waste Charcoal Delay Beds to one of the Overhead Gas Compressor
Prefilters. The filters remove carbon solids from the gas stream.
84.1.5 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.
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8.4.1.7 GW-1TK-1A thru 1C: Waste Gas Decay Tanks

There are three Decay Tanks. Each has a capacity 6f 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 ijodine should have decayed, and the resulting predominant
nuclide should be krypton 85.

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

There are redundant Radiation Monitors on the combined PV-1/2 Gaseous
Waste/Process Vent release path. These Radiation Monitors continuously analyze
gaseous waste as it is being discharged. Gaseous Monitor RM-1GW-108B is an off-
line gamma scintillator, while RM-1GW-109 Channel 5 is an off-line beta
scintillator. The upper activity alarm on the gaseous Channels of these Radiation
Monitors have setpoints that would indicate we are approaching the Total Body Dose
Rate or Skin Dose Rate limits for radioactive gas leaving the site. If an upper activity
alarm on RM-1GW-108B is received, it automatically terminates the discharge by
closing an isolation valve downstream of the Decay Tanks.

84.2 BV-2 Gaseous Radwaste _Sysiem 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.

8.4.22 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.

3.4.23 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.

8424 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.

e D
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8425  2GWS-C21A/21B: Gas Compressors |

8.4.2.6

8.4.2.7

84.2.8

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

2GWS-TK21: Gaseous Waste Surge Tank

There is one Surge Tank. 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.

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

There are seven Storage Tanks. Each has a capacity of 132 cuft. The contents of the
Surge Tank is transferred to the Storage Tanks for storage and decay. After 30 days
of storage, all xenon and jodine should have decayed, and the resulting predominant
nuclide should be krypton 85.

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

Previously described in Section 8.4.1.

-END -

g .t e e e
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ATTACHMENT A
Page 1 of 2
GASEOUS SOURCE TERM
TABLE 2.1-1a
BV-1 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS
(Cityr)
RX AUXILIARY

CONTAINMENT/ BUILDING

SLCRS VENT VENT GASEQUS WASTE/PROCESS VENT

Long Term, And
AUXILIARY MAIN CONTAINMENT GASEOUS
CONTAINMENT BUILDING CONDENSER/ VACUUM WASTE
NUCLIDE® _ BUILDING®  VENTILATION AR EJECTOR PUMPS®  SYSTEM
Short Term Long Term Long Term Long Term Short Term
Kr-83m 2.2E-02 4.2E-01 2.7E-01 3.7E-04 0.0
Kr-85m ~ LSE-0L 1.9E+00 . 1.2E+00 3.9E-03 7.3E-02
Kr-85 6.1E+01 2.5E+00 1.6E+00 - 72E-01 2.3E+02
Kr-87 5.4E-02 1.3E+00 8.2E-01 7.8E-04 0.0
Kr-88 24E-01 3.8E+00 24E+00 5.0E-03 0.0
Kr-89 4.7E-04 1.2E-01 71.7E-02 3.1E-06 0.0
Xe-131m 7.4E-01 1.3E-01 8.0E-02 1.3E-02 1.3E+00
Xe-133m 8.9E-01 8.9E-01 5.6E-01 2.2E-02 0.0
Xe-133 8.9E+01 3.6E+01 2.3E+01 1.9E-00 2.3E+01
Xe-135m 4.5E-03 3.2E-01 2.0E-01 4.4E-05 00
Xe-135 7.0E-01 4.5E+00 2.8E+00 1.9E-02 0.0
Xe-137 1.0E-03 2.1E-01 1.3E-01 6.3E-06 0.0
Xe-138 1.5E-02 1.1E+00 6.6E-01 1.2E-04 0.0
Ar-41 2.5E+01 0.0 0.0 : 0.0 0.0

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

@ Source Term from BVPS-2 UFSAR Table 11.3,16-112

@ Source Term from Calculation No. UR(B)-262311®
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ATTACHMENT A .
Page 2 of 2
GASEOUS SOURCE TERM -
TABLE 2.1-1b
BV-2 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS
(Cityn)
SLCRS SLCRS | TURBINE
UNFILTERED FILTERED BUILDING
PATHWAY  PATHWAY VENT GASEOUS WASTE/PROCESS VENT
Long Term, And
AUXILIARY TURBINE MAIN CONTAINMENT GASEOUS
CONTAINMENT BUILDING BUILDING CONDENSER/ VACUUM WASTE
NUCLIDE® _BUILDING® VENTILATION VENTILATION AIR EJECTOR PUMPS® SYSTEM
Short Term Long Term Long Term Long Term Long Term Short Term
Kr-83m 4.0E-05 4.2E-01 39E-05 2.7E-01 3.7E-04 0.0
Kr-85m 1.4E-02 1.9E+00 1.7E-04 1.2E+00 3.9E-03 1.2E-02
Kr-85 6.1E+01 2.5E+00 2.3E-04 1.6E+00 7.2E-01 2.3E+02
Kr-87 5.3E-06 1.3E+00 . 1.1E-04 8.2E-01 7.8E-04 0.0
Kr-88 4.1E-03 3.8E+00 35E-04 2.4E+00 5.0E-03 0.0
Kr-89 0.0 1.2E-01 1.1E-05 7.7E-02 3.1E-06 0.0
Xe-131m 7.2E-01 1.3E-01 1.2E-05 8.0E-02 1.3E-02 8.3E-01
Xe-133m 7.6E-01 8.9E-01 8.1E-05 5.6E-01 2.2E-02 0.0
Xe-133 8.4E+01 3.6E+01 3.4E-03 2.3E+01 1.9E-00 8.2E+00
Xe-135m 0.0 3.2E-01 2.9E-05 2.0E-01 4 4E-05 0.0
Xe-135 2.4E-01 4.5E+00 4.2E-04 2.8E+00 1.9E-02 0.0
Xe-137 0.0 2.1E-01 2.1E-05 1.3E-01 6.3E-06 0.0
Xe-138 00 1.1E+00 9.7E-05 6.6E-01 1.2E-04 0.0
Ar-41 2.5E+01 0.0 0.0 0.0 0.0 0.0

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

®  Source Term from BVPS-2 UFSAR Table 11.3.2%'%

®) Source Term from Calculation No. UR(B)-262°12
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L3 Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
Q 72 of 128
ATTACHMENT B '
Page 1 of 2
GASEOUS EFFLUENT MONITOR DETECTION EFFICIENCIES
TABLE 2.1-2a
BV-1 MONITOR DETECTOR EFFICIENCIES
(cpm/uCi/cc)
GASEOUS WASTE/ Rx CONTAINMENT/
NUCLIDE AUXILIARY BUILDING VENT PROCESS VENT SLCRS VENT
PRIMARY ALTERNATE =~ PRIMARY  ALTERNATE PRIMARY  ALTERNATE
MONITOR®  MONITOR®  MONITOR® MONITOR® MONITORY  MONITOR®
RM-VS-10IB RM-VS-109 RM-GW-108B RM-GW-109 RM-VS-107B  RM-VS-110
Channel 5 Channel 5 Channel 5
Kr-83m - - - - - -
Kr-85m 9.80 E7 2.39E7 9.00 E7 243E7 5.16 E7 2.57E7
Kr-85 3.88 E5 247E7 3.56 E5 2.51E7 5.04E7 2.67E7
Kr-87 7.38 E7 2.95E7 6.78E7 3.00 E7 9.60 E7 3.19E7
Kr-88 1.14E8 2.11E7 1.05E8 2.14E7 5.16 E7 2.28E7
Kr-89 1.39E8 293 E7 1.28 E8 298E7 9.59 E7 3.16 E7
'Kr-90 1.34 E8 3.05E7 1.23E8 3.10E7 9.87 E7 3.29E7
Xe-131m 2.25E6 1.56 E7 2.07 E6 1.59 E7 2.94E7 1.68 E7
Xe-133m 1.26 E7 194 E7 1.16 E7 1.97E7 4.17E7 2.09 E7
Xe-133 1.01 E7 124 E7 9.24 E6 126 E7 228 E7 1.33E7
Xe-135m 7.15E7 5.70E6 6.58 E7 5.80E6 1.51 E7 6.15 E6
Xe-135 1.12E8 291E7 1.03 E8 296 E7 6.42 E7 3.14E7
Xe-137 3.16 E7 296 E7 291E7 3.01 E7 1.05ES 3.19E7
Xe-138 1.15E8 2.66 E7 1.06 E8 2.70E7 735E7 2.87E7
Ar-41 7.17E7 3.00 7 6.59 E7 3.05E7 7.19 E7 3.23E7

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

@ The alternate monitors (Eberline SPING Chan
installation factors. (Pressure corrections are
Calculation Package ERS

nel 5) efficiencies are corrected for detector unique
not required for the SPING Monitors.) See
-SFL-85-031 for additional information.®1¥

LY




®  Efficiencies from Calculation Package ERS-SFL-86-026.%1%"

. Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: : Uhit: Level Of Use:
1/2 In-Field Reference
. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS 0 73 of 128
ATTACHMENT B
Page 2 of 2
GASEOUS EFFLUENT MONITOR DETECTION EFFICIENCIES
TABLE 2.1-2b
BV-2 MONITOR DETECTOR EFFICIENCIES
(cpm/uCi/cc)
SLCRS SLCRS WASTE GAS CONDENSATE
UNFILTERED FILTERED STORAGE DECON POLISHING
NUCLIDE® PATHWAY PATHWAY VAULT VENT BUILDING VENT BUILDING VENT
2HVS-RQ101B 2HVS-RQI109B 2RMQ-RQ303B 2RMQ-RQ301B 2HVL-RQ112B
Kr-83m - - - - -

Kr-85m 3.20E7 5.83E7 3.20E7 3.20E7 3.20E7
Kr-85 3.60E7 1.19E7 3.60E7 3.60E7 3.60E7
Kr-87 3.73E7 8.85E7 3.73E7 3.73E7 3.73E7
Kr-88 3.05E7 6.80E7 3.05E7 3.05E7 3.05E7
Kr-89 3.72E7 8.73E7 3.72E7 3.72E7 3.72E7
Kr-90 3.86E7 8.80E7 3.86E7 3.86E7 3.86E7
Xe-131m 2.44E7 4.61E4 2.44E7 2.44E7 2.44E7
Xe-133m 2.86E7 6.0GE4 2.86E7 2.86E7 2.86E7
Xe-133 1.80E7 2.94E7 1.80E7 1.80E7 1.80E7
Xe-135m 7.22E6 1.55E4 7.22E6 . 7.22E6 7.22E6
Xe-135 3.86E7 7.48E7 3.86E7 3.86E7 3.86E7
Xe-137 3.78E7 9.07E7 3.78E7 3.78E7 3.78E7
Xe-138 3.52E7 7.74E7 3.52E7 3.52E7 3.52E7
Ar-41 3.79E7 7.90E7 3.79E7 3.79E7 3.79E7

i Comprmine Tt b at = s s © e s e n 4 e



. Number:
Beaver Valley Power Station e . 0DC.2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:
0 74 of 128
ATTACHMENT C '
Page 1 of 1
MODES OF GASEOUS RELEASE
Table 2.2-1

MODES OF GASEOUS RELEASE FROM BEAVER VALLEY SITE VENTS FOR
IIMPLEMENT ATION OF 10 CFR 20 AND 10 CFR 50

RELEASE RELEASE RELEASE RELEASE
RELEASE POINT MODE 1 MODE 2 MODE 3 MODE 4
RP 1; VV-1, Auxiliary Aux. Bldg. Containment Same AsMode 1  Same As Mode 1
Building Vent"" Ventilation Purge®
RP2; CV-1, Rx Leakage Collection Same As Mode 1 Same AsMode1 Same As Mode 1
Containment/SLCRS Vent"?  Exhaust and Containment
Purgem
RP 3; PV-1/2, Gaseous Main Cond. Air Same AsMode1 Same AsModel Same As Mode 1
Waste/Process Vent® Ejector, Waste Gas, and Containment
Containment Purge
» Vacuum ‘ » o
RP 4; VV-2 SLCRS Contiguous Areas  Containment Same AsMode1 Same AsMode 1-
Unfiltered Pathway " Purge®
RP5; CV-2, SLCRS Filtered  Aux. Bldg. Same AsMode1 Same AsModel Same AsMode 1
Pathway Vent® Ventilation and Containment
Purgea)
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®

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

) Continuous ground level meteorology is applicable

@ Continuous elevated meteorology is applicable

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

@ Not normally a radioactive release point




. Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: Unit: Levet Of Use:
1/2 In-Field Reference
. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS 0 75 of 198
ATTACHMENT D ’
Page 1 of 2
RADIONUCLIDE MIX
TABLE 2.2-2a
BV-1 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS
(Cifyr)
RX
CONTAINMENT/ AUXILIARY
SLCRS VENT BUILDING VENT GASEOUS WASTE/PROCESS VENT
Long Term, And
AUXILIARY MAIN CONTAINMENT
CONTAINMENT BUILDING CONDENSER/ VACUUMM GASEOUS
NUCLIDE® BUILDING™ VENTILATION  AIR EJECTOR PUMPS® WASTE SYSTEM
Short Term Long Term Long Term Long Term Short Term
Kr-83m 2.2E-02 4.2E-01 2.7E-01 3.7E-04 0.0
Kr-85m 1.5E-01 1.9E+00 1.2E+00 3.9E-03 1.2E-02
Kr-85 6.1E+01 2.5E+00 1.6E+00 7.2E-01 2.3E+02
Kr-87 5.4E-02 . ~ L3E+00 8.2E-01 7.8E-04 0.0
Kr-88 2.4E-01 3.8E+00 2.4E+00 - 5.0E-03 0.0
Kr-89 - 47E04 - - 1.2E-01 S 1IE02 3.1E-06 0.0
Xe-131m 7.4E-01 1.3E-01 8.0E-02 1.3E-02 8.3E-01
Xe-133m 8.9E-01 8.9E-01 5.6E-01 2.2E-02 0.0
Xe-133 8.9E+01 3.6E+01 2.3E+01 1.9E-00 8.2E+00
Xe-135m 4.5E-03 3.2E-01 2.0E-01 4.4E-05 0.0
Xe-135 7.0E-01 4.5E+00 2.8E+00 1.9E-02 0.0
Xe-137 1.0E-03 2.1E-01 1.3E-01 6.3E-06 0.0
Xe-138 1.5E-02 1.1E+00 6.6E-01 1.2E-04 0.0
I-131 1.2E-03 4.6E-02 2.1E-02 4.7E-04 0.0
1-132 0.0 0.0 0.0 2.5E-06 0.0
1-133 2.0E-04 6.7E-02 3.0E-02 8.4E-05 0.0
I-134 0.0 0.0 0.0 4.7E-07 0.0
I-135 0.0 0.0 0.0 1.4E-05 0.0
Co-58 7.5E-04 6.0E-02 0.0 1.6E-05 0.0
Co-60 34E04 27E-02 0.0 ' 7.4E-06 - 0.0
Mn-54 2.2E-04 : 1.8E-02 - 00 o 49E-06 0.0
Fe-59 7.5E-05 6.0E-03 0.0 1.6E-06 0.0
Sr-89 1.7E-05 1.3E-03 0.0 3.7E-07 0.0
Sr-90 3.0E-06 2.0E-04 0.0 6.6E-08 0.0
Cs-134 2.2E-04 1.8E-02 0.0 4.9E-06 0.0
Cs-137 3.8E-04 3.0E-02 0.0 8.4E-06 0.0
c-14 1.0E+00 0.0 0.0 0.0 7.0E+00
Ar-41 ‘ 2.5E+01 0.0 0.0 0.0 0.0

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

@ Source Term from BVPS-2UFSAR Table 11.3-1¢112

® See Section 8.1.1.1
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Beaver Valley Power Station e ODC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Rovion: | o Nanber:

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
I-131
1-132
I-133
I-134
I-135
Co-58
Co-60
Mn-54
Fe-59
Sr-89
Sr-90
Cs-134
Cs-137
C-14

76 of 128

GASEQUS WASTE/PROCESS VENT

MAIN
CONDENSER/

AIR EJECTOR
Long Term

2.7E-01
1.2E+00
1.6E+00
8.2E-01
2.4E+00
- 1.7E-02
8.0E-02
5.6E-01
2.3E+01
2.0E-01
2.8E+00
1.3E-01
6.6E-01
2.1E-02

0.0

3.0E-02

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

CONTAINMENT GASEOUS

VACUUM WASTE
PUMPS® = SYSTEM
LongTerm  Short Term

ATTACHMENT D
Page20of 2
RADIONUCLIDE MIX
TABLE 2.2-2b
BV-2 RADIONUCLIDE MIX FOR GASEOUS EFFLUENTS
(Ciyr)
SLCRS SLCRS
UNFILTERED FILTERED TURBINE
—PATHWAY  _PATHWAY  BUILDING VENT
Long Term, And
AUXILIARY TURBINE
CONTAINMENT BUILDING BUILDING
NUCLIDE® _BUILDING® = VENTILATION VENTILATION
Short Term Long Term Long Term
4.0E-05 4.2E-01 3.9E-05
1.4E-02 1.9E+00 1.7E-04
6.1E+01 25E+00 23E-04
5.3E-06 1.3E+00 L1E-04
4.1E-03 3.8E+00 3.5E-04
0.0 1.2E-01 1.1E-05
7.2E-01 1.3E-01 1.2E-05
7.6E-01 8.9E-01 8.1E-05
8.4E+01 3.6E+01 3.4E-03
0.0 3.2E-01 2.9E-05
2.4E-01 4.5E+00 4.2E-04
0.0 2.1E-Q1 2.1E-05
0.0 1.1E+00 9.7E-05
2.7E-05 4.6E-03 6.5E-04
0.0 0.0 0.0
2.6E-06 6.7E-03 38.7E-04
00 - 0.0 0.0
0.0 0.0 0.0
7.5E-02 6.0E-04 0.0
3.4E-02 2.7E-04 0.0
2.2E-02 1.8E-04 0.0
7.5E-03 6.0E-05 00
1.7E-03 1.3E-05 0.0
3.0E-04 2.0E-06 00
2.2E-02 1.8E-04 0.0
3.8E-02 3.0E-04 00
1.0E+00 0.0 0.0
2.5E+01 0.0 0.0

Ar41

0.0

3.7E-04 0.0
3.9E-03 1.2E-02
7.2E-01 2.3E+02
7.3E-04 0.0
5.0B-03 0.0
3.1E-06 0.0
1.3E-02 8.3E-01
2.2E-02 0.0
1.9E-00 8.2E+00
4.4B-05 0.0
1.9E-02 0.0
6.3E-06 0.0
1.2E-04 00
4.7E-04 0.0
2.5E-06 0.0
8.4E-05 0.0
4.TE-07 0.0
1.4E-05 0.0
1.6E-05 0.0
7.4E-06 0.0
'49E-06 0.0
1.6E-06 00 .
3.7E-07 0.0
6.6E-08 0.0
4.9E-06 0.0
8.4E-06 0.0
0.0 7.0E+00
0.0 0.0

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

> Source Term from BVPS-2UFSAR Table 11.3-26--1

(3) See Section 8.1.1.1
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: TABLE 2.2-3
DISTANCES OF LIMITING MAXIMUM INDIVIDUAL RECEPTORS TO RELEASE POINTS
FOR ANNUAL X/Q VALUES
(meters)
] VEGETABLE
DOWNWIND _STTE BOUNDARY*  GARDEN MILKCOW  MILK GOAT MEAT ANIMAL  RESIDENT
SECTOR GROUND ELEV GROUND ELEV GROUND ELEV GROUND ELEV_GROUND ELEV GROUND ELEV
(1 2 .

N 670 579 413 2623 2423 - — 4651 4418 4,152 3919 2527 2295
NNE 535 7927 632 2740 2461 - — 6276 6033 2848 2605 2639 246l
NE 400 442 327 724 901 7741 7526 20760 20545 7,741 7,526 708 790
ENE 490 448 394 1,674 1658 - — 6824 6671 - - 708 1,562
E 545 546 551 1979 1922 7065 6998 4265 4200 4265 4200 756 1,922
ESE 575 607 6712 1577 1619 - . 2865 2899 1577 1,619 1577 1,650
SE 575 701 815 1835 1961 5720 5848 5729 5848 3299 3420 1835 1,961
SSE 655 762 912 1738 1933 5053 5244 9977 10166 1770 1964 1432 1,628
s 850 887 1054 3,138 3372 3347 3,539 - — 2253 2487 2,189 2,423
ssw - 975 1064 1226 2317 2560 3347 3,590 5616 5859 2317 2560 1223 1466
SW. 1435 1439 1574 2221 2439 - — 2993 3210 2414 2632 2221 2439
WSW - 505 561 660 2301 2463 5,182 5341 - — 2446 2,608 2301 2463
w 685 640 681 3556 3,635 5118 5195 - — 4088 4,166 3,556 3,635
WNW 810 701 676 3605 3590 4538 4,521 22529 22507 3,605 3500 3,605 3,590
NW 655 567 482 1464 1415 10044 10,832 4570 4461 1432 1383
. NNW 645 558 420 1464 1285 — 15450 15262 3959 3774 1,143 1253

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

all other release points.

(1) TV-2 and CB-2

(2) VV-1, CV-1, VV-2,CV-2,DV-2, WV-2
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TABLE 2.24
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

3
(1E-7 sec/m’)
INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES

DOWN-  SITE  VEGE- 0.5-

WIND . BOUND- TABLE MILK MILK MEAT RESI 0- 1.0 10- L5 20- 25 30- 35 40 4.5-
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 0.5 L5 2.0 25 3.0 3.5 4.0 4.5 50
N - 125.0 1280 - 5.360 6.27 13.50 2330 395 1870 '11.80 7.68 582 4240 3.480 2.660 2280
NNE = 502 692 - 2.040 6.42 716 148.0 268 1080 6.62 4.60 344 2690 2.190 1.830 1.560
NE . 1020 4740 1200 0.265 1.20 49.10 1200 216 11.60 699 481 355 2370 1910 1450 1.230
ENE .. 85.8 1250 - 0124 - 4220 1030 184 955 570 4104 304 2340 1.880 1.260 1.060
E 54.5 616 0807 1910 191 32.60 895 157 6.08 365 249 1.83 1300 1.040 0.859 0.726
ESE 311 692 -~ 3.010 - 692 6.92 591 105 516 310 195 143 1.020 0.815 0612 0517
SE 27.8 6.70 0994 0994 - 274 6.70 659 120 589 354 241 177 1160 0931 0768 0.649
SSE 24.1 6.68 1.030 0.372 6.50 9.01 672 120 546 330 191 141 0997 0803 0.665 0.563
S 27.5 340 3.090 -- 5.57 5.81 999 175 677 411 284 210 1490 1200 0.999 0.848
SSw 23.8 631 3.700 1.740 6.31 1930 1100 199 783 4.80 333 248 1940 1.580 1.190 1.020
SwW 223 1390 - 9.050 12.30 1390 1600 292 1610 9.94 585 437 3430 2790 2.110 1.800
WSw 163.0 1930 5720 -- 17.70 1930 2830 498 2350 1460 1030 7.72 5690 4.650 3.620 3.090
w 278.0 1570 9540 -- -~ 13.00 1570 6150 103.0 49.00 31.00 1540 1170 9320 7.660 6.460 5.550
WNW 487.0 40.70  30.100 1.810 40.70 4070 1290.0 203.0 92.10 59.20 40.60 31.20 25.000 20.700 14.200 12.200
NwW 924.0 194.00 - 8.660 4050 200.00 17100 262.0 123.00 79.80 55.00 4230 34.000 28.200 19.400 16.700
NNW- 302.0 6300 - 1.720 1540 9230 5470 864 40.80 2620 17.60 13.50 10.100 8.350 6.560 5.660
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M

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

INDIVIDUAL RECEPTORS

TABLE 2.2-5
VV-1 AND VV-2 ANNUAL AVERAGE, GROUND LEVEL,
X/Q VALUES FOR CONTINUOUS RELEASES, SPECIAL DISTANCES

(1E-7 scc/m )

DISTANCES TO THE CONTROL LOCATION, IN MILES

DOWN- SITE VEGE-

WIND BOUND- TABLE MILK MILK MEAT RESI  0- 05- 10 15 20- 25 30- 35 40 45
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 0.5 10 15 20 25 30 35 40 45 50
N 1520 1500 - 5080 7.06 1590 2760 499 2270 1370 875 652 469 3.810 2900 2470
NNE 623 766 - . 2150 7.08 795 1800 320 1220 731 499 360 287 2320 1920 1.630
NE 1320 5790 1240 0260 124 6020 1560 248 1270 751 509 373 247 1980 1500 1270
ENE 1100 13.60 - 1270 - 5040 1350 206 1020 601 431 314 241 1930 1290 1.080
E 678 666 0828 1990 199 3880 1160 177 657 3.86 261 190 134 1070 0883 0.774
~ ESE 380 764 -~ 3200 7.64 764 1761 119 559 329 205 149 105 0842 0630 0.531
SE 333 727 1030 1030 2388 721 862 135 637 375 253 184 120 0960 0790 0.666
SSE 29.1 741 1080 0382 719 1010 870 137 598 353 202 148 104 0833 0688 0.531
S 32.8 3.65 3300 - 6.10 638 1270 203 756 448 304 223 157 1260 1050 0.885
SSW 287 708 4040 1850 7.08 2290 1400 236 887 528 360 266 207 1670 1260 1.070
SW 262 1570 - 0080 13.80 1570 2040 348 1840 1140 638 471 366 2960 2230 1.900
WswW 2010 2240 6230 -~ 2040 2240 3470 613 2770 1660 1140 849 619 5020 3.880 3.300
w 3450  18.00 10.600 - 1470 1800 7150 1320 6030 3650 17.70 1320 1040 8.440 7.060 6.040
WNW 5080  48.60 35000 1920 48.60  48.60 14100  269.0 120.00 73.00 48.50 3640 28.70 23.400 15.900 13.600
NW 10300 26200 -- 9520 47.80 27100 18200 3500 164.00 100.00 66.60 50.10 39.50 32.300 21.900 18.800
NNW 3450 8340 - 1.840 1810 121.00 601.0 1140 5280 3220 21.00 1580 11.60 9.460 7.360 6310
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TABLE 2.2-6
PV-1/2 ANNUAL AVERAGE, ELEVATED LEVEL, X/Q VALUES
FOR CONTINUOUS RELEASES, SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS

(1E-7 sec/m’)

INDIVIDUAL RECEPTORS DISTANCES TO THE CONTROL LOCATION, IN MILES

DOWN- SITE  VEGE-
WIND BOUND- TABLE MILK MILK MEAT RESI- 0- 05- 1.0- 15 20- 25- 3.0- 35 40 4.5-
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 0.5 1.0 1.5 20 25 3.0 35 4.0 4.5 5.0

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

N - 0.0082° 6720 - 19100 227 6.790 0.0289 23.1000 82700 532 256 191 1480 1200 0.996 0.846
NNE 0.0280 6.690 - 1430 6.14 6.890 0.0175 14.5000 6.9800 547 327 269 1770 1430 1290 1.100
NE 0.0110 074 1.610 0350 1.61 0.055 0.0069 0.1160 .2300 7.10 538 3.68 2.880 2.090 1.880 1.570
ENE - 0.0110 9.090 - 1.770 - 0.525 0.0135 03310 7.2800 6.02 475 322 2.620 2030 1710 1.100
E 0.0360 8.300 1.240 2.870 2.87 8300 00124 17.1000 7.8600 620 3.67 2.83 2190 1.730 1.280 1.200
ESE 0.0420 11.600 -- 4570 11.60 11.200 0.0208 12.7000 8.1400 4.78 3.00 220 1360 1.160 0.830 0.737
SE 0.0750 7.890 1.230 1.230 3.05 7.890 04770 7.4000 7.5700 4.45 279 2.05 1.460 1.180 0.811 0.686
SSE 0.2060 7.390 1.160 0357 7.20 9.770 03030 9.4400 69300 4.06 258 1.89 1.170 0937 0.646 0.546
S 5740 ° 3760 3490 -- 6.06 6310 0.7960 8.5100 8.4900 4.98 337 247 1380 1.110 0.774 0.655
Ssw 7.640 3610 2.140 0872 3.6l 5.820 26.1000 9.1000 4.0300 3.1 211 1,56 1.030 0.834 0.807 0.684
sw 6.500 ~ 3900 -- 2560 3.47 3.900 36.1000 159000 4.9300 3.12 177 157 1201 1.060 1.150 0.977
wsw 0.126 4.350 1420 - 3.98 4350 03870 17.8000 4.9000 3.53 236 1.64 1460 1210 0920 0.781
w 0.029 2490 0764 -- 2.02 2490 0.0147 87200 62300 3.68 250 1.84 0.741 1.120 0.851 0.795
WNW 0.033 2.530 1.780 0.163 253 2.530 0.0202 0.0549 0.0809 3.07 250 1.84 L110 0.68 0.791 0.731
NW 0.007 0074 - 0305 1.67 0.073 0.0084 0.0650 0.1170 3.66 230 1.69 1.210 0903 0.804 0.683
NNW 0.008 6460 - 0224 1.81 6.590 0.0135 6.7800 5.0200 296 193 149 1.050 0.849 0.705 0.599
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INDIVIDUAL RECEPTORS

TABLE 2.2-7

(1E-7 scclm )

TV-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

DISTANCES TO THE CONTROL LOCATION, IN MILES

DOWN- SITE  VEGE-

WIND BOUND- TABLE MILK MILK MEAT RESI- 0- 05- 10- 15 20- 25 30 35 40 45
SECTOR ARY GARDEN COW GOAT ANIMAL DENCE 05 1.0 LS 2.0 2.5 3.0 35 4.0 4.5 5.0
"N 105.0 1400 - 5740 6.74 14.80 2440 426 2050 1270 818 6.15 445 3.640 2770 2380

NNE 102.0 737 - 2.130 6383 7.64 161.0 288 1140 694 479 356 278 2250 1.870 1.590
NE 96.6 51.90 1230 0268 123~ 53.80 1320 230 12.10 724 495 364 242 1950 1480 1.250
ENE 84.1 1320 - 1.280 - 46.30 1150 194 989 585 423 309 238 1900 1270 1.070

- E 60.7 6.49 .829 1980 198 3570 99.2 166 632 375 255 187 132 1060 0871 0735
ESE 37.1 725 - 3100 7.25 725 658 1.1 $36 3.19 200 146 1.03 0829 0.621 0.524
SE 41.8 7.06 1.020 1020 285 7.06 735 126 612 364 247 181 118 0945 0779 0.658
SSE 340 7.16 1.070 0384 6.96 9.60 742 127 571, 341 197 145 102 0818 0.676 0.572
S 327 364 3310 - 6.00 627 109.0 186 713 429 29 217 153 1230 1020 0.866
SSwW 29.7 673 3890 1800 673 2090 1200 213 831 503 346 257 200 1620 1230 1040
Sw 24.1 1480 - 9.550 13.10 1480 174.0 312 1720 1040 6.10 454 354 2870 2170 1.850
wsw 159.0 2080 6,010 -- 19.10 20.80 301.0 §3.6 2530 1560 1080 8.09 593 4830 3.750 3.200
w 264.0 1690 10.100 - 13.90 16.90 636.0 111.0 5390 3350 1650 1240 9.82 8040 6760 5.790
WNW 404.0 4450 32500 1.870 44.50 4450 13100 2180 104.00 6540 4420 33.60 2670 22.000 15.000 12.900
NwW 735.0 21600 - 0.100 4390 22200 17200 279.0 140.00 88.80 60.30 4590 36.60 30.100 20.600 17.700
NNW 247.0 7100 - 1.820 17.00 99.40 557.0 9240 4590 2890 1920 14.60 1080 8.880 6950 5.980
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Beaver Valley Power Station Procedure Numbec

1/2-ODC-2.02
Title: Unit: Level Of Use:
1/2- In-Field Reference
. Revision: Page Number:

ODCM: GASEOUS EFFLUENTS o 22 of 198

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), ;;\ND SELECTED CONTROL LOCATIONS
(1BE-7 sec/m’)

Same as Table 2.2-4




Beaver Valley Power Station

Procedure Number:

1/2-ODC-2.02
Title: Uhit: Level Of Use:
1/2 In-Field Reference

- Revision: Page Number:
ODCM: GASEOUS EFFLUENTS py 23 of 128

ATTACHMENT F -

Page 6 of 7
0-5 MILE DISPERSION PARAME’I_'ERS
TABLE 2.2-9

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

(LE-7 sec/m®)

Same as Table 2.2-4

(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS
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. Procedure Number:
Beaver Valley Power Station 1/2.0DC-2.02.
Title: Unic Level Of Use:
1/2 In-Field Reference
. Revision: Page Number:

ODCM: GASEOUS EFFLUENTS o 24 of 178

ATTACHMENTF ' :

v Page 7of 7
0-5 MILE DISPERSION PARAMETERS
TABLE 2.2-10

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

Same as Table 2.2-7

(IDENTIFIED IN ATTACHMENT E, TABLE 2.2-3), AND SELECTED CONTROL LOCATIONS
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Beaver Valley Power Station

Procedure Number:

1/2-0DC-2.02
Tl Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revis;;n: Page Number:

ATTACHMENT G
Page 1 of 2
NOBLE GAS DOSE FACTORS AND DOSE PARAMETERS

TABLE 2.2-11

85 of 128

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS

K; L; M; N; -
TOTAL BODY SKIN DOSE GAMMA AIR  BETA AIR DOSE
NUCLIDE® DOSE FACTOR FACTOR DOSE FACTOR FACTOR
mrem/yr mrem/yr mrad/yr mrad/yr
Per Per Per Per
uCi/m’ uCi/m® uCi/m’ uCi/m®
Kr-83m 7.56E-02 -- 1.93E+01 2.88E+02
Kr-85m 1.17E+03 1.46E+03 1.23E+403 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 147E+04 2.37E+03 1.52E+04 2.93E403
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 3.12E403 7.11E402 3.36E+03 7.39E+02
Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03
Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

(1) The listed dose factors are for radionuclides that may be detected in gaseous effluents.
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o Number:
Beaver Valley Power Station o ODC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference

. Revisioa: Page Number:

ODCM: GASEOUS EFFLUENTS 0 86 of 128
ATTACHMENT G
Page 2 of 2
NOBLE GAS DOSE FACTORS AND DOSE PARAMETERS
TABLE 2.2-12

DOSE PARAMETERS FOR FINITE ELEVATED PLUMES
Vi(l) . Bi(l). ( 2) N Mi(3) Bl(3)

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

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

uCi/sec uCi/sec uCi/sec uCi/sec
Kr-83m 3.19E-10 1.75E-8 4.58E-8 3.96E-5
Kr-85m 7.81E-5 1.16E4 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 247E-5 1.67E-4 3.09E4
Xe-133m 1.38E-5 2.11E-5 1.32E4 2.61E-4
Xe-133 1.05E-5 1.56E4 1.54E-4 2.76E-4
Xe-135m 241E4 3.66E4 6.21E4 9.50E-4
Xe-135 141E4 2.12E4 6.96E-4 1.05E-3
Xe-137 6.00E-5 9.05E-5 9.66E-5 1.46E-4
Xe-138 8.11E4 1.22E-3 2.22E-3 3.34E-3
Ar41 1.02E-3 1.53E-3 2.68E-3 4.02E-3

V and B, values used to implement Modes 1, 2, and 3 of Section 2.2.1 (10CFR20)
Bl values used to implement Modes 1, 2, 3, and 4 of Section 2.3.1 (IOCFRSO)

V and B; values to implement Mode 4 of Section 2.2.1 (16CFR20) and to implement monitor
sctpomt determinations of Section 2.1.2 and 2.1.4

> The listed dose parameters are for radionuclides that may be detected in gaseous effluents.




. Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: T Unit: Level Of Use:
112 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:
Q0 87 of 128
ATTACHMENT H :
Page 1 of 1
ORGAN DOSE PARAMETERS
1 Y
fable 2.2-13
P VALOES F0R 4 CHILD IR YRR JEAVER VALLIY SITE
it
{arsa/yr yer of1fcu neter)
Koelde  Bme  Line Dby Mprold  Ddney  famg  GIEU
g 5] 0.000400 LIZMWS 112043 L120403 LAZ03  1.120:03  1.121+03
2P-32 260008 L.MEKS 9.0300F 00D O.00Es00 O.00E:00  £.228+04
SC-51 0.00000 000040 1.54E:02 B.S5D:01 2.43101 L.T0B+04  1.081+03
QN1 0000400 429004 9510403 0001400 1.OOBsO4  1.58I:0 2.29Re0d
§Te-S0 20700 S.MIOL LT 0.00K00 O0.00R:00 1.27k06 T.07E04
$Co-5T 000100 B0 LOTH0I O.MIA0 G.G0I00  S.07H05  §.R004
TCo-S8  0.00I40 1TTIWS 8.60:00 O.01:00 0.001x00 1.11R:06  3.443+04
0C-80  0.00I¥00 LMWL 2.2E04 000000 0.00E00 V070406 8.621:04
92:-85 L2000 LIGTAS 703004 0.00D00 T4 9.858:05  1.63N0L
10 I8 0.002400 1881605 1.MIW5 0.000:00 0.00E400 600000 1.991+03
11583 5.990405 0001400 LT20404 0.00000 0.008:00 2.161406 1.67R405
12690  LOIEWE 0.00I0 G.ME«8 O.000:00 0.000400 1.481+07 3.431+05
1390 SIS 000100 2.MT:00 O.00000 0.008:00 2.638+08 1.B4ENS
M2e-95 L0005 LI8BsM4 L.T0B4  #.001400 S.96k:04 2.230406 6.1
150-05  2.5004 918113 6558403 000000 4.828403 6145105 3.70D:0¢
1007 420001 070502 S$.800-00 0.00000 0.551-02 3.428M3 2.78B+
K-8 0.00000 112102 426101 0.000:00 $.820+02 1.85I¥05 1270405
1 %c-$  LI6-08 S.4B1-03 STIE-02 00000 5.07E-02 9510402 4813403
19 Bo-103 276105 0.001:00 107103 0.000400 T.030+03 6.62B405  4.43T#04
20 1106 13005 000100 1.650:04 600800 OIS  1.430T  4.298405
U Ag-1100 LG LMD 914008 €.001:00 212004 5.483:08  1.00K:05
7RI SMEH4 40002 2.000408 L26DH2 0.00IK0 3.20R406  1.643:05
2S5 9.8 1S90 20704 900101 0.00000 2.325408  4.03T:4
Wle-12f  2.49004 B.5SEM3 9.021M3 6.070:03 6.365+01 1481406 T.MIW4
25 Te-19r  LONO4 605003 -S.041:03 6.MIK03  5.091:04 1.761:06  1.82E+05
26 1101 4B G000 L7300 LEAAT  T.O0D04  0.000+00  2.041103
20 1-130 LS04 2.03h:04 D000 885106 3.36T:04 0.008:00 5.482+03
2 Ce-1M  S.SIB05  LOIBIE 225005 €.00100 8.00+05 1.21B:05  3.85K+03
290s-136  O.SIB00  LTMES 1161405 0.001500 9.55T:04 LASEe0d  4.180+03
G131 SOT0H5 825005 12815 0.001:60 2820405 LOMTWS  3.621:03
B0 TAODOL G.ASTA0L  £.881:03 0.00R00 211501 L.TATH08  1.028405
2 L-M0 G402 2.35T02 T.SSLOL 0.00K00 0.008:00 18IS 2.268W05
$ICe-11  S.92M04 LSO 2.900403 000100 G.553403 S.4MT+5  6.66T:04
G-I GTTIE 212006 S.01D05 0.000:00 L.ITES 1.200:67 3.831W05
Calcalated per ODCN squation 2.2-13

gty oy e

[P

e e tre i+ b e———— e ——— o —— o — < e

| - e e < o



Beaver Valley Power Station o - ODC.2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
. Revisioca: Page Number:

ODCM: GASEOUS EFFLUENTS 0 28 of 178

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 CER 50

RELEASE POINT
RP 1; VV-1, Auxiliary
Building Vent®

RP 2; CV-1, Rx
Containment/SLCRS Vent™"

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

RP 4; VV-2 SLCRS
Unfiltered Pathway"

RP 5; CV-2, SLCRS Filtered
Pathwaym

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

RP 7; WV-2, Waste Gas
Storage Vault Ventm

| RP8;DV-2,
Decontamination Bldg
Vent®

RP 9; TV-2, Turbine Bldg
Vent®

'Main Cond. Air

RELEASE RELEASE

MODE 1 MODE 2
Aux. Bldg. Containment
Ventilation Purgem

Leakage Collection Same As Mode 1
Exhaust

Same As Mode 1

Ejector, Waste Gas,

Containment

Vacuum

Contiguous Areas  Containment
Purgee)

Aux. Bldg. Same As Mode 1

Ventilation

@ “

@ @

@ @ .

@ @

RELEASE RELEASE
MODE 3 MODE 4
Same AsMode1 Same As Mode 1
Same As Mode 1 Same As Mode 1
and Containment
Purge(3)
Same AsMode 1 Same As Mode 1
: and Containment
Purge
Same AsMode1 Same As Mode 1
Same AsMode1l Same As Mode 1
and Containment
Purge(‘”

@ @

@ 10

@ @

@ @

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.

0

Continuous ground level meteorology is applicable

@ Continuous elevated meteorology is applicable

© Mode established by purge from cne unit
® Not normally a radioactive release point

, all other release points remain same as Mode 1

RPN



Beaver Valley Power Station

Procedure Number:

_ 1/2-ODC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number
0 89 of 128
ATTACHMENTJ :
Page 1 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-2
R YALORS FOR BEAVIR VALLEY SITE
(ares/yr per wCi/cu seter)
Pathvay = [nhalation
Age Grovp = Mt
Yuellde Soze Uver T . Body Thrrefld  Kidney bung  SI-LU
103 0.008:00 1.260+03 1.262403 1.261403 1.261:03 1.263:03 1.283403
-0 1328408 T.TE:04 S5.01R+0( 0.000:00 0.001:00 6.00B:00 6.643:04
3 Ce-51 0.001:00  0.008+00 1000402 5.951+01 2.281+01 L.443+04 3.322403
{ a-§4 0.000+00  3.980:04 €.301+03 0.001:00 9.841:03 140108 T.740:+0¢
§ Fe-59 LIST+04  2.781:04  1.682:04 0.001300 0.001:00 1.028+08 1.88R+05
§ Co-51 0.005+00 4.920:02 .7(2:02 Q.00000 0.00I:00 8.70I+05 3.14T40¢
7 Co-58 0.001+00  1.860:08 2.072:03 0.001:00 @.008:00 9.261:05 1.061405
8Co-80  0.000+06 1.15E+04 L.488+04 0.000400 0.005:00 5970106 2.85K405
$ Io-85 Q200 1.038+05  4.08K:04  0.00KH00 6.900:04 Q841405 5.MI:04
10 Ib-86 0.008+00 1.358+05 5.90R:0( 0.00R:00 O.ME:00 €.00I+00 1.681:8¢
1] $r-89 3048405 0.00R00 @.728:03 0.000:+00 0.805:00 1.403306 O.500405
12 6% 8.92007 0.000+00 €.10E:06 0.00I+00 0.000:00 9.605+06 17.220:05
13 1-81 4620405 0.008+00 1.248404 0.001+00 0.000:00 1.70005 3.85B+05
14 Ir-95 1078405 J.44Bs04  2.33R:04  0.001:00 5.420:04 L7040  1.50B:405
15 Bb-95 LAIEA0L  7.820:03  4.218:03 0.000:00 T.740:03 S5.050+05 1.04F+05
18 1b-97 2.28-01  §.028-82 2.058-02 0.000:00 6.541-02 2.400003  2.42R:62
17 Bo-98 0.008+00 L.21E+02 2.30R+00 0.001:00 291002 9.12004  2.480+05
18 Tc-8%x 1.03i-03  2.910-03 9.70E-02 0.000+00 4.428-02 7.440:02 4.161+03
19 Ra-103 1.538403  0.000»0¢  6.58E:02 0.008:00 5.831:03 5050405 1.10Iw05
2 2u-108 6.91E:04  0.008+00 £.720403 0.000:00 1.34F:05 §.361:06 9.128:05
2 dg-110n  L03E0C  LO0R04 5943403 0.001:00 1.97R:04 463006  8.028+05
22 -1 1204 5891507 LUMEH04  T1.55B+01  6.000+00  2.48M308  4.061405
AS-125 S04 5951007 1263404 5.40B:01  0.008:00 1.ME08  1.010405
UTe-121n 1265104 - 5970463 1570403  3.290+03 4880400 - 9.40K:05  1.SOL05
5 0-123  9.76E:03  (.67FWY 1500403  3.448:03  9.68T+04 1.161:08  8.831:05
% [-131 252004 3581484  2.05T:04° 1198407 6.13BD( 0.0CK:00 8.281403
a1 B.648103  L.A8IM00  4.52D003  2.1SE+06  2.583+0( 0.003:00 8.83I+03
6 Ce-1M  3.TI0H05  8.43T40S  1.200+05 0.00B00 2.87E+05  B.76T44 1043404
BCa-138  J0N04  LA81s05  L.10K+05 O.00BH00 B.561:0¢ 1.20R+08 1.370:04
36 Cs-137 4780105 G.011405  4.281405  G.00E:00 2.220405 9.52D+00  8.401403
SLBe-140 3.80L00  L.90M+01  2.572:03 0.008:00 L1.O7EW01 1.270:08  2.183+05
2 La-140 S.MEH 02 LY4D02  L.581:01  0.00R:00 0.00R0C 1.363+05  £.588M05
8 Ce-1l8 LOIR04 1950400 1538403  0.00K00 6.261403 S.621405 1.201:05
3 Ce-144 K06 1.QTH06  1.84K05  0.000+00 Q.4805  1.781+06  O.16EMS
Caleulated per ODCH equatics 2.3-22 '
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) Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number
0 90 of 128
ATTACHMENTJ
Page 2 of 19
P&I ORGAN DOSE FACTORS
Toble 2.3-3
1 VALOIS JOR BRAVIR VALLEY SiT1
(zren/ye per oCl/cu neter)
Pativay = Ezhalation
Age Gronp = Tenn
Tuclide Boze Urer 1. %dy Thyroid  [idney Leng  BI-LU1
153 0.000:00 1271409 1210400 1270403 1271400 1.2TE03  1.270+08
2-R 1.B3006  1.10K408  T.161+04 0.00B+00 0.000¢00 0.00E:00 9.281+04
3 6e-51 0.008:00  0.000+00 £.350+02 T.50H+01 3.07HeD1 2.10D304  3.00M+03
4 -5 0.00000  5.000+04 3.400+03 0.00R+00 1.270:04 1.935408  6.681+0¢
5 1e-59 LS8RW04  S.70R84 1430404 0.00E:00 0.001:080 1.538:08 1.78L+0S
§ Co-57 0.002¢00  9.412+02 9.201:02 0.00B:00 0.003:00 5.868:05 3.14B+04
T Co-58 0.000000  2.072403  2.700+03  0.00+00  0.00K:00 - {.34T+08  9.520+04
8 Co-80 0.003000 1.51Bs04  1.9BEe04  0.008+00 0.008:00 0.728:08 2.50K+05
-5 06004 D3TS5 0.24B604  0.001+00 B.64T+04 1.2{3:08 4.880+04
10 Ibv-86 0.001+00 1.50R+05 8.40KsD4  0.00B+09 0.008:00 0.000+00 1.T7Ha04
11 589 431405 0.00T+00  1.25K404  0.000+09  O0.00B500 2.420408  3.TIRN05
12 50-%0 1.082+08  0.00B+00 6.680+08 0.00K¢00 0.00B+00 1858407  7.85E+05
13181 B.810405  0.00Bs00 1.TTIAO4 0000400 O.001300 2.94I¢08  4.0940S
14295 LAGRHS 4580004  3.1SEs04  0.002¢00 8.T4NsO4  2.83B408  1.495+05
1§ Ib-95 L.8SIs0E  1.03M404 S5.660:03 0.000+00 1.00Re0d  T7.50X+05  9.830+04
16 n-97 LU0l 78102 2.843-02 0.001+00 9.120-02 $.930+03  2.171+08
17 %o-%9 0.001+00  1.690402 $.220401 Q.00B+00  4.113:02 1.54T+05  2.891+05
10 Tc-3% 130103 $.88K-09 4.991-02 0.00P00 6.761-02 1.15B+03  8.138+08
103 2.101403  0.001:00 0.98K+02 0.00P00 T.430+03 7.830405  1.09%+05
WEh06  9.3I04 000100 1.240004 0.002:00 1.500¢05 1.813+07  9.808+0S
Adelita LB LADOL 1992403  0.00K:00 2.503+0¢  8.752:08  2.730408
2 124 430004 7908402  1.88R+04 9.76L01 0.003¢00 3.34B+08 3981408
2 5126 1.380:00  8.081402 192404 1.04R:01 0.001¢00 2.T4Rs08 9.921+04
UTo-1ln  L80IH04 - 3162403 2181403  4.350003 8.543¢04  1.66R408  1.59K+05
BTe-1200 1304 8581403 2.250403  4.50EH03  5.19B604 5.98KH08  4.051405
2 1- 350004 4.9IN400 2843004 LAERIOT  B.40T08  0.003:00  6.430+03
2 1-1% LUBOL 2.060404 0202403 2.920+08  3.593404  0.00B+00 1.03R+0d
28 Cs-1U S.020+05  1.131+08 5.433+05 0.00K+00 3758608 1.462+05  9.780408
B 0138 505004 1LMIHIS  LITEO5  0.000:00 110305  L.78B404  1.00R+0¢
30 Cs-137 §.700405  8.482¢05  O.11T+05 0.00B+00 3.041405 1.21T405  8.45X+03
NB-U0 S4B 670101 0520403 0001400  2.283:01 2.03Ta08  2.23R4S
R La-10 AT0402 2361500 8.2600F  0.001:00  0.001+00 2.142405  4.87EH0S
390141 281000 L0Rs04 2170403 0.000+00 0.88803  8.14E405  8.250M05
3 Ce-1U4 4.03008  2.021408  2.620+05  0.000+00 1203408  1.3(1+07 8.641405

Calcalated per 0DCH equaticn 2.3-22




. Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: I Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS | Revisiow: | Page Number.
0 01 of 128
ATTACHMENTJ :
Page 3 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-4
R VALUES FOR BRAVIR VALLYT SINE
{area/yr per o€i/cu soter)
Pathway = Ishalation
Rge Group = Chlld
Taclide Bone Liver 1. hdy Thyrold  Iidoey tamg  GI-LEI
1K} 0.001:00 1.120+0) 1120403 1.121403 1.121+03 L.120403  1.12E403
20 2.800:06 104105 Q.BAIsM  O.M0IH00 0.00I¥00 O.000:00 4.220:0
3 G-t 0.008:00 6.001:00 1.5(I+02 G.551:01 2.830:01 L.700+04 1.081:+03
{ Nn-54 0.001100  4.290+04 9.51I-03  O.000:00 1.000:0{ 1.S8E«06 2.28M+Md
5 Fe-59 207000 LMMINO{  L.070:04 O.00B:00 0.001+00 L1.27M:08 7.07Ks0(
8 Co-57 0.002:00 9.0301:02 1.0TE+3) 0.60R+00 €.001:00 S.0TE05  1.320:04
7 Co-58 0.000:00 1.170+03 3.161+03 0.00K+00 €.000:00 1115406 3.4K:04
8 Co-80 0.000400 '1.310+04 2.260404  0.005:0 0.001s00 T.0TI06 9.620:0
$ 12-85 4258404 L0405 T.ON04  0.003H0 T4 9.950405  1.63M:04
10 §5-88 0.000:00  1.881505 1.14405 ©.00Es00 0.00[+00 €.601+00 T.99E+03
11 §:-88 §.898:05 8.000:00 L1.728404 G.00I«0 0000400 2.868+06 1.67I40S
1269 1018408  €.000+00 6.441:06 €.00K+00 0.000+00 1.4AEWOT  3.431405
13 191 9.143:05 0.000:00 2.44+04 O.00E:00 0.000+00 2.830406 1.841405
 Ir-95 1.902+405 4.181:04 3.T0D04 O.60R:00 5.961:04 2,238  €.11E+0
15 195 2.358:04  9.187:03 6.55D+03 O.00E:00 8.62143 G.AEN05  3.T0LM
16 I-97 429801 T.000-02 .60-02 O.00800 855102 3.021W03 2763404
17 ¥o-89 0.001400 1728402 4261401 0.005300 3.921+02 1.35805 1.27M+05
18 Tc-9% 1.788-03  3.431-03 5.TMI-02 0.005:00 5.070-02 9.511:02 4.811403
19 hu-103 2.79E403  0.000+00 L.0TI+03 0.000:00 7.030+03 €.625+05  4.481:04
20 Bu-106  1.35T+05  0.001s00  1.890404 C.00EHX 1.8(EW5 L3007 A.291405
o fg-1108  1.69E04  LI4T:04 9142403 0.003:00 2120404 S.401405  1.00E+0S
22 -1 S.T45:0( T.400+02 2.000+04 1.261402 0.001+00 J.2N06 1.648+05
2 6-125  9.ME04  7.551s02  2.07H«04  G.10E:01 6.00F+00 2.92008  {.3R:H0M
20 Te-12Tn . 2.498:04  2.551403 3021403 6070403 G360+ L.A8K0E  T.MIA04
25 Te-1200  1.92140{ 6.8ST+0) 304103 6.33MW3  5.031:04 1781406 1.621405
&1 400004 481004 27300 LEEKOT T8I0 000100 2841403
110 1.680¢04  2.031304 2.761:03 S.85E:08 3.381s04 €.000A00 5.481+03
28 Co-13  $.51R+05 1.010408 2.250405 0.00K#0 3.30I+05 D.21Ee05  3.85%:+03
29 Cs-136 651004  LTIEH0S 1160405 0.003:00 9.551:04 1.ASEO4  4.160403
% £s-137  G.070:05  G.25E+05 D230 Q.00B00  2.820405 1.04R+05  3.623+03
31 B-10 1.400:04  €.480:01 4301403 0.00E400 2.110+01 LTI06  £.028405
2 [=-140 C.44302  2.350s82  T.5SI+C1  0.00E:00  0.001+00 18305 2.261405
33 Ce-M1 9200 LSI0¢  2.CI40) 00000 8.551+03 S5.41«05  §.66R:0L
3 Ce-1U4 €.170405  2.120¢00 3.610:+05 0.00R#0C 1.173406 1.20K:07  8.891405

Calculated pez ODCH equation 2.3-22




. Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02.
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Nurber:
0 92 of 128
ATTACHMENTJ '
Page 4 of 19
P&I ORGAN DOSE FACTORS
3 3
Table 2.3-5
1 VALUXS FOR BRAVER VALLEY SIT2
{aren/gr per uCl/cu neter)
Pattrsy = Inbalatics
Age Group = Infant
Yuclide Bone Elver 3. Body Thyrold  [idney lumg  GI-IU
183 0.000:00  6.470:02 Q.4TEH02  S.47TR+02 S.47B402 B.471:02  8.4T1s02
-9 2000408 1128405 1.TMB04  0.000+00 0.001+00 0.00E+08  1.81R:04
3 Cr-51 0.00K+08  0.002+00 B.95%:01 5.753+01 1.320401 1.200+04 3.57E+02
§ -S4 0.000+00 2500404  A.98E+03  0.000+00 4.SBE+03  1.00Is06  7.06R+03
§ 159 136404 2350404 9482403  0.003:00 0.002:00 1.0Is06  2.(8T+04
-8 Co-57 0.001+400  6.511+02 8.410402 0.00R:00  0.002+00 S.79K+05  4.38T+03
7 Co-58 0.000+00  1.220+03 1.828103. 0.000+00 0.001:00 7.770605 1.11R¢04
8 Co-50 0.002+400 8.028:03 1.183¢04 0.00Es00 0.00K+00 4.51F+08 3.1ST+04
$ 23-65 1930404 6.26R+04  0.1(Ke04 0.00B300 3.25M04 O.4TI+05  5.14T+04
10 2b-88 0.003¢400  1.900+05 3.82ks04  0.00E:00 0.000+00 0.00B+00 3.042+03
11 5e-89 3961405 0.00M+00  5.14B+04  0.008:00 0.000+00 2.03M+08  6.40B+8d
12 59 4.091407  0.001+00 2.50R+08 0.000+00 O0.00R+00 1.120407 1.31L405
13 1-91 5.381405 0.00DD0 L.570+04 0.00E400 0.00B00 2.45H408  T.03T+M
14 2r-95 LISIMS  2.790e04 2030404 000100 S.11B404 L.750406 2.170+04
15 B-35 LOTIS04 © 8.430403  2.700403  0.001+00 4720403 4793405 1.272+0d
16 Tb-87 3.42-01 7.201-02 2.631-02 0.00E100 5.70K-02 3.323+03 2.83R+04
17 ¥o-59 0.008:00 1.851+02 3.231+01 0.007:00 2.85M+02 1.35B405 4.87I¢M
18 %c-93  L.401-03 2.082-03 S.720-02 0.00E00 3.113-02 A.11Ee02  2.031+83
19 Ru-109 2028103  0.003+00  8.792402 0.00Z100 4.24K+03 5.520405  1.61L+04
20 Ru-108 0.880+04  0.00R:00 1.03R+04 0.000:00 1.07R405  1.16K+07  1.841+05
2 2g-110n  9.98KW08  T.22B403 5001403  0.00E:00 1.00B:04 8.67M:08 3.30L+04
21 LI 5560402 1.20B+04  1.01R:02  0.00K:00 . 2.851:08 5.311:04
55125 . S.ATBHOL L T7Re02  1.0SE404  G.23:01  0.00B300 L.GGM+08  B.4THWOM
2 Te-120a  LGTEWO4  8.500+03 2.071:03 4.67Rs03  O.7SE:04  1.810+08 2.73L+dd
B Te-120 LAIMO4 8093403 2.231403  4.21B:03  3.18%:04  1.630408  6.30K+04
8 I-1% LTORH04 44304 D.S6R404  1.4BB07  5.130:0¢ 0.00E:00  1.061403
27 1-1%3 1.328¢04  1.92K+04  5.60B+03 8.50B¢08 2.2{Is04 0.00B100  2.161+03
B Cs-134 3962405 2.030405 T.SH:O4  O.00R:00 130105 T.97M00 1330403
29 Cs-138  4.030s04  1.353405 5.29M004 0.00R:00 S.64R:04  1.18Rs0C  1.43003
30 Cs-137 5.491408  8.12Ke05  A.55R404  0.00D000 1721405 1.138+04 1.330503
1 Ba-140 §.600+04  5.803401 2:90&03 0.00R:00 1.340:01 1.60R06  3.84R+04
32 La-140 $.050+02  2.000+02 5.150+01 0.00Ds00 O0.00R+00 1.68K+05 8.488+04
N Ce-Ul  2TTHO4 L8724 1990403  0.00D+00 5.250+08  §.170405  2.16%e0d
U Ce-14 3190408 1.212+08 1.762405 0.00R+00 5.38%+05 9.@4!':06 1.48%108

Calculatad per ODCH equation 2.3-22




. Procedure Number:
Beaver Valley Power Station | 1/2-ODC-2.02
Title: o ' Uhit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:
0 03 of 128
ATTACHMENTJ :
Page 5 of 19
P&I ORGAN DOSE FACTORS
|3 ]
Table 2.8-8
¥ VALOES FOR EIAVIR WALLEY SITR
{eq meter-nrea/yr per wCi/eec)
Pathway = Ground
Ruclide Bane bver 1. Body Thrrold  Iidney Lang  6I-LUI
183 6.005:00 0.001+00 0.00E00 0.008+00 ©.001:00 0.008+00 0.00K+00
222 6005400 0.001:00 0.001:+00 ©.00I+00 0.008:00 0.001+00  0.008:00
3 Ce-51 4.850506  4.651408  €.6OI:08  L.€ERW08  4.661+06 4661406  4.GCEHS
{ Ma-§4 1.992:00  1.390+09 1.301+09 1.39E+03 L.39IWY 1.NEKS  1.39I+08
$ Fe-59 2.730+08  2.T3R108  2.731:08  2.732:08 2.T3MH08  2.73B:08  2.731+08
$C-S7T - 0.00R:00 6.001:00 O0.000:00 0.005:00 0,001:00 0.005:00 0.000+00
T Co-58 3.7198+08  3.795:08 3.79B:08 8.1SE«08 3.758408 3.79E08  J.19EM08
8 Co-80 21550 2.158:10 . 2.15E310 . 2.15B+10 . 2.150+10 2.15B430  2.151+10
9 La-65 1470008 T.ATE08  T.4078:08 T.4TIME  T.AT0408  T.ATEME  T.ATEH8
10 Kb-88 $.991:06 B8.9SKH06 B.991:06 6.890+06 8.99K06 8.998+08 8.931:06
1t 8:-89 216844 2.160:04  2.168:00 2.16T:04 2.16K:04  2.16%+0( 2.16140
12 §r-80 0.008:00 0.001:00 0.00L+00 ©.008:00 0.001:60 0.00E+00 0.00K+00
13 191 1.0TB:06  1.070+08 1.07R+06 1.070+06 1.07R+08 1.070+06  1.0TR:06
14 -85 2AE08  2.451408  2.451408 2.451:08 2.45Ke05 2.45B408  2.45I+08
15 B-95 LM 1970508 1.3TE:08  L.70s06 1370405 1.8TREH08  1.37M:08
18 §b-97 0.001:00 0.000+00 0.00Es00 ©.000+00 0.00:00 0.002+00 0.00E:00
17 ¥o-89 LOOI0S  €.00N408  4.00L:06 4.00D:06 4.00E:06 4.00R+08  4.001:06
18 Yc-8% 184005  1.841:05 1.8{BW05  L.B{E+05 L.B4E#05 1.84Ee05 1841405
19 Ru-103 1.058+08 1.081:08 1.083+06 1.080:+08 1.081308 1.083+08 1.08E:08
20 Ba-108 GBS L.220408 221408 L.220:08  A.22Es08  4.2EH08 42208
2 dg-10n  344EH09  Q.4TH0  44EH09  J.U4TH9  J.44Ki09  J.4IH0S 34109
22 S5-12¢  0.001+00  6.001+400 O.00B:00 ©.008:00 €.005:00 0.002+00 0.00K+00
23 §b-125 0.008:00 0.000:00 0.00K:00 0.00[+00 0.008+00 0.001:00 0.00K:00
2 %1270 O.ATEO0 S.ATEO0 O.0T004 O.ITRW04  S.1TRi04  9THNL 1ML
25 Te-120r 1961507 1930407 L.OOEH0T 1.9B1+07 1.98Ea07  1.98Es07 1.98K:07
28 1-131 LUENT 1720407 L7200 172007 L.T2EXOT  LT2Me0T  L.T2BM01
27 1.1} 458408 . 2.45Ka08 2458408 2.45K:08 2.45T+06 2.451406 2.458068
2 -1 6.851:03 G.861+03  6.061:09 6.883:00 6.883:08 6.050+03 6.86E400
29 Ca-135  L.SIT:08 151508 151008 1.51Es08 1515408 1.50B+08  1.51E+08
30 Ce-137 1.03E010  1.63T+10 1.038:10 1.03E:10 1.03B+10 1.03E¢10 1.03E:10
i %-140 2.05E:07  2.05E407  2.051407 2.05E:07 2.050e07  2.05K+07  2.05E:07
2 L0 192007 1.82001  1.921307 L.920407 1920407 1.921407  1.82EW1
$1Ce-M1  LSTIHT LY LATRT  LITEOT  LTINT  L.TINT  L3TRAT
B.96TNT  S.IRAT  6.9607

3 Ce-140  6.981:07 6961407 6.98EMT  €.96KNT
Calculated per ODCY aquation 2.3-23
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. Procedure Number:
Beaver Valley Power Station 1/2-ODC-2.02
Title: Unit: Level Of Use:
12 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number.
0 94 of 128
ATTACHMENT J
Page 6 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-7
B VALVTS KR REAVID VALLRY SITT
(sq aeter-nren/yr per uCl/sec)
Pathvay = Yegetation
Age Sroup = Lt
Yuelide Boze Uver T Body Thyrold iy leeg  GI-LLI
183 0.00E+00  2.261403 2.261:03 2260408 2.261508 2.260403  2.260+03
2-32 1.403+08  B.T4E0T SATTA0T  0.00L400 0.001:00  9.00Z+09 1.58E¢08
351 0.008:00 0.008+00 €.0004 2.760:04 1020404 6.16R:06 L.JTI40T
{ - 0.000+00 130408 S.TT0T  0.00K+00 9.31R07  0.00Z+00  9.55T+08
5 To-58 L26EH8 2961408 L.IEs00 0.0E400 0.00K+00 B.261+07  9.88T+08
$ Co-57 0.008¢00  L.ATEs0? ESSRAOT Q.00K+00  0.00D+00 0.003:00 2.57R+08
7 Co-58 0.002¢00  3.070+07 0.BSLI07 * 0.00E¢00 0.00R¢00 0.00R¢C0  6.232+08
8 Co-50 0.001:00 1.870+08 .891:08 0.000+00 0.00L+00 0.00B:00  3.14%:09
9§ 165 L1TR408  LOIEN09 L5608 0.002+00 “8.750+08  0.00K+00  6.36T+08
10 b-88 L0010 2193408 £.020:00  0.000400 0.003:00 0.008:00 4.33L:07
11 Sr-88 9970400  0.00F+00 2.851:08 0.000+00 0.005+00 0.00E:00  1.80R+09
12 Sr-30 $.050+11  0.00K+00 9.430s11 0.00L+00 0.00K:00 0.00R:00 1.75D+0
13 1-91 S.HI08  0.00R400 LITE:OS  0.002400 O.00B00 0.00F+00 2.81B+09
14 Ir-95 L1708 3772605 2550405 0.000+00 5.01205 0.00P:00 1.198+09
1§ 0-95 L2005 7.920400 €.263:08 0.002+00 7.530504 0.002+00 4.5(8:08
16 b-97 2.160-06  S.46K-07 L.S9B-0T  0.00Ds00 6.370-07 6.00E:00 2.020-03
17 ¥o-99 0.008+00 6150408 1170408  0.001+00 1.30B507  0.003:00 1.430+07
18 %-3% UMM 077040 LIZ0402 6000000 1.330+02 4.30D+00 5.198+08
B9 Re-103  LTT008 0000600 Z.06D:08 0.00R500 1.821+07 0.001400  §5.571+08
20 ha-108 1930408 0.00B+00 Z.44Te0T  G.00BN00  3.720408  0.00B+00  £.25K+10
20100 1O 9.T53H08 STSIHOB  0.008+00  1.928407 0.001:00  3.981:09
B SH-124 L0080  1.960+06 L113607 250005 0.00B:00 8.070+0T  2.94T+09
23 5H-128 1371108 LSIEA06 O.25507  1.39R+05  0.00R+00 1.05B+08  1.50I¢09
UTe-121n  LAT08  L.2SE+08 LALAOT  B.92MW07 1020409 0.00R+00 1.170s09
25 Te-120n 2510408 9.38Xe07 3981407 B.6(NW0T  1.051400 0.003+00 1.271x09
28 1-1%1 8.082407  L.I6Re08 B.62B:07 3.790+10 1.98%:08 0.00Rs00  3.05EM0T
141 2090408 J.83T+08  LLIDHOE 5.330+08  8.330408 0.000s00  3.267:+08
28 Cs-1U 4.670:00  L1Ie10 3081409 0.000:00 3.59%+09 1.19T¢09 1.94T+08
W13 40D0T 1O LMD 0.001H00 9380407 1T 1.91EN0T
B Ce-131 0.0 A.70408 57009 0.001W00  2.950:08 9.81008  1.58T:08
SLB-140  1.29008  LOIBN0S BAZEAO6  0.001400 S.40004 824004 2.85H408
L1 L9800 9970402 28I 0.00T:00 0.00K:00 O.00Le00  T.320+7
33 Ce-141 LOTIHS  L.33005  LSIEO4  0.000+08 6.1S0+04  9.000+00  §.108+08
Ol 32T LBEAT LITEO8  0.000:00  8.16K+08 0002400  1.018+10

111 nzelides (except H-3) calculated per 0DC¥ aqutiou .32
-3 caleulated per ODCY equatios 2.3-29




. Procedure Number:
Beaver Valley Power Station A 1/2-ODC-2.02
Title: S Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number
0 95 of 128
ATTACHMENT J
Page 7 of 19
P&I ORGAN DOSE FACTORS
i '
Table 2,348
R TALUES PR BRAVER VALIXY SITT
{aq neter-aren/yr per wli/sec)
Patbvay = Yegetation
Age Group = Temn
Raclide Boze Uver 1.Bdy Thyrold  Tidoey lang  GI-LLI
183 0.001+00  2.598+403 2.59%403 2.500:03 2.551:03 2.59%:03 2.590:+03
1 3 2] 1018408 S.981407 8.24Ta07 6.00K:00 0.001:00 0.00:00 1.358:08
3 Ce-51 0.008:+00 0.001+00 6.1T0404 3430104 L.3SE:O4  Q.81L:00  1.041407
4 -5 0.00E400 4.541408 9.010307 €.001:00 1.3I:08 0.00I:00 9.328+08
§ Fe-58 1.798+08 4191408  1.620+08 4.002:00 0.002+00 1.32E+08 9.90R:08
§ Co-51 0.002+00 1791407  3.00L:07 0.000+00 0.005300 0.000:00 3.33408
7 Co-58 0.008:00 4.36I+07 1001402 0.00L:00 0.000:00 0.001+00 6.011:08
8Co-80 . G.008:400 2.491+08 5.805:08 6.000+00 0.00R:00° 0.00Is00 3.240+08
9 Io-65 428408 1478103  0.873:08 4.001:00 9.02R106 0.00D00 6.23K+08
10 1t-88 0.000500 2.T4E+08 1.20R+08 O.001:0C 0.000:00 0.00L00 4.05I+07
11 883 151010 0.001400 4. MEH08  0.003+0¢ 0.001:00 0.00E:00  1.802+08
12 §2-80 5161 0.000+00 1.85T+11 €.00E00 0.00I:00 0.00L+0C  2.11I+10
13 191 T.048508  0.000+00 2.107405 0.001:00 0.000+00 0.001+00 3.21R08
14 -85 1726406 S.431+05 3.74E+05  0.000:00 T.502+05 0.00D+00 L.2SIH9
15 B-95 1926405  1.070+05 5.875+04 400100 1.032+05 O.000+00  4.56E+08
16 Ko-97 2.000-06 4.970-07 1.012-07 €.000:00 S5.812-07 O.O0D00 1.198-02
17899 0.008:00 5.650+06 1.088+08 €.000:00 1.292407 O.00I00 1.0K:07
18 Tc-3% 2.948400  T.64Es00  9.90E101 .00L:00 L.14202 4.24500  5.028403
19 Ru-103 C.825:06 0.001:00 2.920:08 6.000:00 2.418407 000000  5.701:08
20 8a-106 2.380:08  0.000+00 3.90E¢07 0.008+00 5.970:08 0.000+00 1.48I:+10
2 g-110n  1.523+407  1.431407 O.728406 Q.00R:00 2.TARHOT  0.00E00  4.030+09
2 %5-120 LS(E408  2.843:06 6021 S.508+05 0.003+00 1.358:08 3.11E:09
3 H-126 2048408  2.34B+06  5.0IEs07 2.05E+05 0.00I+00 1.88E+08 1.6TR#09
2 Te-177s 5528408 1.96Es08  €.50E:07 1.31Es08 2241403 0.003:00 1.37R+09
25 Te-1202  3.620408 1.34B+08 S.73E:07 L.IT0+08 1.SIEH09  0.003+00 1.36E408 -
2 1-11 T.698+07 1.08E08 5.76Es07 S.14T+10 1.850408 0.001+00 2.13807
71193 1.048:08  3.291:06 1.00E108 4503408 S.T7Es06  0.001+00 2.49%:08
2 Co-13¢  T.10B08 167010 T.TSEH0  6.000+00 6.818103 2.03Ts09 2.081:8
29 (s-138 LWT0T 172408 1168408 C.00R+00 9.3TR0T  1.431+07 D.3GR07
30 Cs-137 101410  1.350+30  4.691+00 €.000:00 453403  L.VSEH0S  1.92E8
A k-140 1.382+08 1692405 £.90E:06 G.00000 S5.748:04 1140405  2.138:08
N L1 1815403 8.881+02 2.31+02 €.00000 0.00I:00 0.00K00 §.108407
23 Ce-141  2,830105  1.89T+05 2.17E+00 6.00:00 B.905:0{ 0.001:00 §.418:08
34 Ce-114 S.270407  2.183407 2.03T405  0.001400  1.30L+07  0.001+00 1.33T:1¢

ALl aaclides (except B-3) calculated per 80CH mtticn 2.3-28
-3 calculated per ODCK equation 2.3-29
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Beaver Valley Power Station

Procedure Number:

1/2-ODC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number
0 96 of 128
ATTACHMENTJ '
Page 8 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-9
1 VALOES 302 BYAVIR VALLEY SITS
(3q neter-xren/yr per wCl/see)
Pathvay = Vegetation
Age Growp = Child
Buclide Boze Civer 1. Body Thrrold  Iidney Leng  GI-IL]
189 0.000+00  4.010+03  4.01D+03  4.01R:03 4.01N+08 4.010+40) 4.01R303
1-02 371409 1580408 1.301+08  0.003+00 0.00L:08  0.000+00 9.32B407
3 Cr-51 0.008+00 0.000:00 1.170¢05 6.50R¢D4 1.782404 1190405  8.218408
4 o-5¢ 0.003+00 6.65R+00 1778408 0.001+00 1.88+00 0.003+00 5.580:08
§ Te-59 S.980+08  6.43Te00  3.20R408  0.00D+00 0.000+00 1.872:08  8.70R+08
8 Co-57 0.000+00  2.951+07  0.041407 - 0.00B+00 0.000:00 0.001:00 2.{5B+08
7 Co-53 0.000+00  8.44Re0T 1.97R408 0.000+00 0.008:00 9.002+00 8.781+08
8C-8 . 0.000+00 8700408 £.120409 0.008:00 - 0.000+00 0.00K+00 - 2.10K+09
§ -85 0130408 2.170+09  1.350+09 0.00B+00 1.362:09 0.002+00  3.80K:08
10 Ir-88 0.000+00  4.528+08 2.780+08 0.00R:00 0.000:00 0.002+00  2.011:07
11 &89 3.601+10  0.001¢00 1.030+09 0.00B100 0.000+00 0.00F+00 1.393+09
12 5e-80 LK1 0.000400 8.150+11 0.00E00  0.000:00 0.003+00 1.57B¢10
nru 186007  0.001+00 4390405  0.005:G0 0.002:00 0.00R+00  2.48%+09
14 -85 J.36T+08  8.4G0¢05  T.550+05 0.00E+00 L1.21K+08  0.002+00  9.851+08
15 Io-95 4112605 1.601+05  L.148405 ~0.00R+00  1.502+05 0.008+00  2.96R+08
18 h-97 3.651-08  6.591-07 8.081-0T 0.00Rs00 7.310-07 0.001+00 2.031-0L
17 %o-99 0.001:00 7.710:08 1.91E+06 0.001+00 1.853+07 0.00B:00  §8.383+08
T3 ATID0 9240400 1530402 O.00K:00 1.3I:02 4891400 5.262+03
19 2e-103 1531407 0.000+00 5.30E+08 0.002:00 9.56I+0T 0.000+00 3.970:08
20 he-108 V451400 0.001:00 9.30DWT 0.00R:00 L.OIR:09 0.00N100 L.ISRelO
2 1g-110a A2IN0T  2.UTRA0T  LTIBGT 0008100  4.04B+0T  0.001400  2.580:09
Q-1 L5MM00 4570408 1.23M408  1.TTIH0S  0.00Rs00  1.95Te08  2.208409
Q518 4.992408  3.85Ds08  1.058408 4.63L+05 O0.00M00 2.T8I+08  1.1SH:09
CUTe-12s 1320409 .56K408  1.5TEO8  S.16E408  O.9TEH09  0.003400  1.0TE+09
25 Te-120a  0.41K08  2.35K408  L.31Ee08 2712408 2470409 0.00+00  §.03K+09
28 1-131 LOBIS  LAMME  0.0TB0T 4761410 2.360108  0.002+00 1.28D407
1.1 3.530408 437406 1.65B:06  0.120400 7.28B408 0.008:00 1.750+08
W 013 LO0D10  2.830410  S5.55Ee09  0.000+00 D.15Ea00  2.931:09  1.428:08
B 013  LUMT 221108 1.4TEH08  0.008+00 1208408  1.807+07  1.358:08
30 Co-137  2.39K+10  2.29T410  3.380+09  0.000+00 T.48K+09  2.681+409  1.438+08
A Ba-140 2.TTHO8  2.42007  L.B2B0T  0.00R500  7.89Ms04 1451405 1.40M:08
32 L1400 3050400 L3103  S.830502  0.00L+00 0.00R:00  0.001+00  3.163+07
33 Ce-141  G.560+05 8.27Hs05  4.36E405 0.00B+00 1.438s05  0.001:00  4.08L:08
A Ce-144 L2TI408  3.980407  6.781+08  0.00R:00 2.213:07 9.003:00 1.04R10

A11 auelides (except B-3) calculated per ODCH equation 2.3-26
-3 calculated per ODCY equation 2.3-29




] Procedure Number:
Beaver Valley Power Station 1/2-ODC-2.02
Title: K Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:
0 97 of 128
ATTACHMENT J -
Page 9 of 19
P&I ORGAN DOSE FACTORS
[} 3
Table 2.3-10
X ¥ALOZS FOR BEAVER VALLLY SITE
{8g seter-area/yr per wli/sec)
Patbray = Meat
Age Group = Adult
Ruclide Bone Liver 1. Body {Thyrofd  Kidoey Lezg  6I-LEI
1 K3 0.000:00 3.250402 3.258402 2.250+02 3.250402 3.25I+02 3.251:02
= 050400 2461408  1.53T408 C.00EX00 0.001H00 €.00I+00 L.441+08
3 Cr-51 0.002:00  0,001+400 5.80%+03 8.500:03 1.201403 T.78I+03  L.A7L#06
{ fo-5¢ 0.005:00 €.433+06 1.243+08 0.008:00 1.930+06 0.005:00 1.992407
§ Ye-59 2048408  5.048:08 1.930+08 0.00R+00 0.008:00 L4100  1.680408
8 Co-57 0.008+00 4.01R406 €.852+08 0.00E+00 O.001:00 O.00E:00 1.021+08
7C-58 - 0.008400 1428407 3.18EM07 0.00EH00 6.001:00 0.00K«00 2.875:08
8 Co-80 0.00E+00 5.120+07 1138408 0.608:+00 . 0.001:00 O.00L:00 9.611+08
§ In-85 2.5(8:08 8.002+08 9.668:08 0.001:00 5.413:08 €.00L:0C 5.108:08
10 Bb-8¢ 0.008:00 4111408 13.928:08 Q.60E:00 0.000+00 0.008+00 8.113407
il §:-89 2418508  ©.00E:00 6.921+06 0.00E+00 0.008:00 0.008400 3.870+07
12 580 8.415:08  0.008+00 2.06E+09 0.00E¥00 0.008:00 0.00B400 2.43I+08
13 1-91 B.04E45 0.001:00 2.390+04 0.00E00 0.00E:00 0.00E+00 4.920+08
14195 LATE08  4.TMEH05  Q.09E405  0.00B+00 T7.390505 0.003400 1.491409
15 -85 1.898:08 1.05E+06 S5.84Es05 O0.00:00 1.040:06 0.00Ls00 6.37K+09
16 Ko-67  sasassssssasssssssasssansasssass 0.008:+00 seaseastass 0.000+00 ssssasaszes
17 ¥o-99 0.00E+00 B.51F:0¢ 1.628:0¢ 0.008:00 1.938s05 0.00I+00 1.978405
18 Tc-932  3.638-21 1.082-20 1.382-19 O0.00E+00 1.84B-19 5.300-21 6.40E-18
19 Be-103  8.570+07 0.00E:00 3.89R+07 G.00B:00 8.275:08 0.000+00  1.00BHI0
20 Ru-106  1.97Es09  0.00RH00 2.493:08 G.00E+00  3.80R108 0.00Ds+00 1.2184ll
2 fg-110x  L.TTEH08 A 41EN06  2.628408 0.00I+00 0.€7R:06  0.003:00  1.801408
2285124 0.00I+00 0.C0E:00 0.00E+00 0.00E+00 0.008:00 0.003:00 0.000+00
2065125 . 0.00E:00 0.00B:00 0.00E+00 0.601+00 0.008:00 (.00B:00 0.008:00
U Te-121r G310 3000408 1028408 2.14E+08 I.40K:09 €.00E+00 2.812+08
25 Te-128n  9.39E+08 3.40E+08 1.481+08 3.208408  3.801+09 © 0.00E+00 4705209
8 -1 9.138+08  1.310+07 T.48E:06 4.208400  2.208307 G.OOKM 3450406
2 119 $.128-01 §.420-01 1.65E-01 T1.988401 8.480-01 0.00K:¢ 4.871-01
26 C-130  4.538408  1.0BE+09 . G.81E+0B 0.008+00 3.490s08 41.168406  1.092407
2905138 LO2ENT  4.040:07 29107 0.00B:00 2.253407 3.00T406  4.5S1+06
30 Cs-137  5.90K+08  8.060:08 5.28E408  0.€0L:00 2.743+08  9.105407  1.56E407
81 Ba-140  2.44E107  S.08E+04 1.60Es06  0.00E+00 1.04T:04 175204 5.02107
2 L1440 3.168-02 1.591-02 4.218-63 0.00Es0C 0.008:00 O0.00R+00 L.ITH03
3 Ce-141 1160404 7.83T:03 G.68I+02 0.00Es00 3.648:03 O.00BN0C 2.89EX07
3 Ce-14d  1.030406  4.320405 5.55K+04 0.008:00 2.56B405 0.00500 3.50KH08

11 suclides (ezcapt B-3) caleulated per ODCY equatioz 2.3-25
B-3 calculated per ODCH aguation 2.3-%
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. Procedure Number:
Beaver Valley Power Station 1/2-ODC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revison: | Page Number:
0 98 of 128
ATTACHMENTJ ‘
Page 10 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-11
R VALUES JOR XRAVER ALLEY SITE
{2q meter-srea/re per oll/see)
Patinay = Meat
Age Group = Teea
Yuclide Bone Mver 1. Bdy Throld  Tidney Leng  GI-OL]
1 K3 0.008:00 1940402 1941402 1943402 1.94107 1540402 1.94Es02
-2 L3098 201000 L2ON0B  6.001+00 000000 0.00Le00  2.B0Z:08
3 G5l 0.000400 0.000+00 4.631:09 2.601+03 1.07B+03 B8.6SD403  7.88E:05
4 ¥a-54 0.001+00  4.551108  0.81005  0.008:00 1.40K408 0.00De00  1.01R:07
§ Ye-59 LII0Y  4.001408  1.548:08 0.001+00 0.008:00 1.261+08 9.45T¢08
8 Co-51 0.00K+00  3.221+08 5.401:35  0.0CR:00 8.008+00 O.000+00  6.01Ze07
T Co-58 0.000+00  1.051+07 2520407 0.001+00 8.002¢00 000000 1.512+08
8 Co-30 0.008:00  3.970+07  8.951:07 0.000+00 - 0.002+00 0.000+00  5.178+08
9 -85 L7908 8.210000 2.901:3 0.001:00 9.9700B 0.005+00  2.630+08
10 £b-3¢8 0.001400  3.430+00  1.61:00  9.000+00  0.003+00 0.005+00 §.08Ls07
11 $r-69 2.031408  0.001+00 5.031:08  0.001+00 0.00B00 O0.00M+00  2.428+07
12 Sr-% 5442409  0.003400 1.34K:09 0.008+00 0.000+00 0.001+00  1.538+08
kR £ 1.531405  0.001+00  2.020:0¢  0.000+30 0.000+00 0.001:00  8.032+08
14 -3 LIBKHOE 3710005 2550405 0.000000 5.451405  0.00KH00  9.56T+08
15 M-85 LATSHOA 0170405 4.500405  0.001:00 7.920405 0.002+00  3.433¢09
16N sty 3888 1380 0.008¢00 sesssssesss 0,002:00 ssssissstss
17 %-99 0.008:00 7.030+04 L.3MEe04  0.00200 1.612¢05  0.00EH00 1.260+05
18 Te-S3a  J.048-21 0.482-2 L.100-19 O.XL+00  1.261-19 L7521 5.573-18
19 Re-103 8980407  0.001:00 2.93M+07  0.001+00 2.462¢08  0.00K:00 §.838+09
20 Ru-108 1260409 0.00E+00  2.090+00  0.002+00  $.1S0¢09 0.008:00 7.94L+10
2 15-1108 L6108 420408  2.081500  8.003:00 8.520408 0.000+00  9.60R:03
2 5-124  0.003400  0.001400 0.001:09  0.001+00 0.008«00  0.00R+00 0.00B:00
- D125 0.000400 0.008400 0.008:00 0.000+00 0.000+00 0.001+00 ©.002+00
U T2 TOTIO8 2518 BAIBMT  LSGEM8 25708 0.00R+00 1.763409
25 Te-12% 1.&2]+08 290008 L2008 2.520408 3.270+09  0.000+00  2.931+09
% 113 1.55+408  L.OGRHOT S.TMRs0B  3.102+09 1.B3007 0.00300  2.107:08
a1 .610-01  4.420-01 1.350-00 G.07De01 T.75B-01  0.00K+00 .343-01
BC13 360108 0481408 3.930:00 0.003+00 2.891408  1.070+08 1.051407
29 Cs-138 T.900408  3.14BW07  .1IKs07  0.001:00  1.TIESO7 2.690+08  2.53M408
30 Cs-137 4.9001+08  8.511400 2.270:08  0.001:00 2.223408  .61X+07 $.272+08
AN K-l 2021407 2.473e04  1.308+08  0.00R:00 8.380+03  1.680404  3.11R¢07
R L1440 2.600-02 1.260-02  S.403-03 O.00L+0 0.001+00  0.003+00  7.332402
33 Ce-141 9721403 6.4SD+03  7.46M:02 0.001:00 8.062403 0.002400 1.08LH0T
Ol 0720405 6145 4.68004 0.000:00 2150405 0.001:00 2.19T+08

ALl noclidea (sxcapt K-3) calcolated per 0DCH equation 2.3-25
-3 calculated per ODCH equation 2.3-3




Procedure Number:

Beaver Valley Power Station 1/2-0DC-2.02
Title: o Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:
0 99 of 128
ATTACHMENTJ -
Page 11 of 19
P&I ORGAN DOSE FACTORS
i 1
Table 2.3-12
R VALUIS FOR EEAVIR YALLIY SITE
(2g neter-nres/yr per wlifsec)
Patbvay = Haat
Age Group = Child
Nuclide Bone Lver T Body Thyreld  Hidoey Leag  €I-LLI
183 0.008:00 2.MIN2 2.MI402 .MIH? 2.340+02 2.MI¥2 2.MEH02
20 0.200:09 2.941408  2.432:08 0.000:00 0.00E:00 0.00I00 1.T4E:08
3 Cr-51 0.000+00 0.000:00 7.312+03 4.081:03 1110403 T.4IK403  3.88E¥05
{ Ka-5d 0.000+00 §.658+06 1.513+08 0.005:00 1.59K+06 0.000s00  4.75E406
§ Fo-59 3040408 4910408 2.453:08  0.001:00 €.008400 L.428+08 5.12E408
8 Co-57 0.000:00 4.212406 &.520+408 0.00D:00 0.001+00 6.003:00 3.452407
TCo-56 0.008+:00 1.261+07 3.91L:07 0.003+00 6.001+00 0.008+00 T.4ST407
8 Co-80 0.000+00 4728407 1391408 O.000:00 8.000+00  §.00R+00 2.611408
9 In-85 2635408 T.I5D+08  4.44TH0B  0.00E:00  4.501:08 €.000:00 1.250408
10 Rb-88 0.002+00 4072408 2.93E:08 0.602:00 0.00I+00 0.008:00 3.138407
11 &-89 3058408  0.000:00 1.10X407 Q.000:00 0.001+00 0.008:00 1.491407
12 Sr-90 1.030+409  0.000+00 1.783:09 0.00B400 6.00I:00 0Q.008:00 9.478:07
1319 1420106 0.008:00 3.81Es04  0.403:00 €.000+00 0.00R:00 §.90I+08
14 Ie-95 2050406 4581405  4.09Ea05  0.00KH00  6.57B405 0.008+00 4.79I#08
15 Bu-95 2.541*05_ 8.905+05 T.07R405 0.001:00 9.30I+05 0.00E00 1.830+09
16 Nb-97  ssssassssssecassssasasssassssets 0 00Bs00 sesressaess 0_0OL+00 ssesssesass
17 Ko-99 0.008+00 §.79R+04 2.420:04 0.00Es00 2.0SE+05  0.00L+00  8.058+04
18 Tc-9% §.33-21 1.052-20 L.73E-19  0.00K+00 1.528-19 5.81%-21 §.955-18
19 Re-103 1.260+08  0.001:400 4.850M07 0.00M:+00 S.18D+08 0.001+00 3.26E409
20 Ra-106 3128403 0.000:00 3.89E+08 Q.00E+00 4.21B03  €.00E+00  4.85B+10
A 4g-110m  5.99R406 4.04D+05  3.230+05  0.00B400 7.530:06  0.00B:00 4.81%:08
20 §-12¢  0.008:00  0.001:00 ©0.001:00 0.808:00 0.00I+00 0.008:00 0.001400
23 85-125  0.008:00 0.001:+00 ©€.00R:00 €.001:00 8.001+00 0.008+00 0.002:00
24 Te-12Te - 1.33E409  3.591408  1.53L+08 3.19BW08  3.001+09 0.008:00 1.081+09
25 Te-1292  1ATEA09  L1IB408 2.29B08 A.75B408  4.30+00  0.00E400 1.80T408
26 1-131 LAIEAT L2407  C.04B06 4600403 2.320:07  0.002:00 1268406
7 118 4.80-01 5.995-01 227801 1118402 9.983-0 O0.008:00 2.418-01
2 Co-13  6.351408  1.041:09 2.20108 G.00B+00 3.238408 1.161408 502146
29 C2-138 136007 S.70E:07  2.4SEAOT  0.000:00 2.01E407 3.001405 L.330406
3 Cs-137 9.021:08 0.633:08 1.270:08 C.00B00 2.61I:08 1.01Z+08 5.401+06
31 Ba-140 L1847 3208408 2.17E+06  0.008300 1.088404 L.94F+04 109407
32 Ls-140 4.760-02  1.661-02 S.811-03 O.00L00 €.000400 0.008:00 4.631:02
3B Ce-141 103304 9.100400 LJCLe04  0.00B:00 4000403 0.001:00 D.14Es01
¥ Ce-104 LOE08  5.150405 G.TTHM04 0.000+00 2.858+05 0.001:00 1.ME+08

A1l anclides (excapt R-3) caleulated per ODCY equation
-3 calculated per ODCY equation 2.3-30
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3 Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: Page Number:
0 100 of 128
ATTACHMENT J '
Page 12 of 19
P&I ORGAN DOSE FACTORS
Table 2.5-13
R VALUES 70R BEAVRR VALLEY SITB
{2q meter-aren/yr per uli/eec)
Pathvay = Cov Milk
e Sronp = Adult _
Tuelide Bone Liver 1. Rody Thyrold  fldney fong  GI-DLI
153 0.00R¢00 T.835+02 7.831:02 TV.63002 T.831:02 9.63RM02 7.63402
18- 1.51+10  9.018+08 5.800+08 0.00R+00 0.002:00 0.00I¢00 1.63R409
3 Ce-51 000000 0.00E+00 2.38X:04 1.42B+04 5.2(R:03 3.15T+04  5.961+08
{54 0.008+00  5.952408 1.138+08 0.000+00 1.7TR:06 0.00R+00 1.82R+07
§ Pe-59 40007 5830401 L.16T407  0.00E:00 O0.00Rs08 1.STH«O7  1.B81408
§ Co-51 0.001+00 . 9.10+05 151208 0.00E+08 0.00E:00 0.000+00 2.31E+07
TC-58 °  0.000:00 3.678408 8.220:08 0.00E+00 9.000+00 0.00K+00 TV.43B:41
8 Co-60 0.000+00 1.12R40T  2.462+07 0.002:00 0.002+00 0.00L+00 . 2.101+C8
$ -85 9,508  3.120+09 1.41N+08 0.003+00 2.00B+09 0.00M+00 1.56I+0d
10 IH-88 0.001+00 2191409 1.02E+08 0.001+00 0.00B:00 0.00R:00 4.37I+08
11 Se-89 1163409  0.000+00 3.230:07 0.008:00 0.000+00 0.00Bs00 1.862+08
12 Se-90 3.16TM0  0.000¢00  7.763403  0.00R:00 0.003+400 O.00Ke00  9.M4T+08
19 1-91 6.703+03 0.001+00 1.812¢02 0.00K:00 0.005+00 0.00R:00 3.730+08
14 Zr-95 TA00402 2371402  1.81R402 0.000+00 3720402 0.00B+00  V.5E+05
15 -9 0.7T004  J.TTRH0L  2.03M:04  0.003+00  0.72B404  0.000:00  2.29+08
18 Ib-97 2.8(0-12  T.102-13  2.508-13  0.000:00 6.300-13  0.00B+00 - 2.828-09
{7 %o-99 0.008:00 2.311407 L.01F408 0.00B+00 4.77R&07 0.00800 4.881407
18 Te-99  2.830+00 7.090+00 1.020402 0.00K00 1.2(K+02 Q.91EH00  4.T3R+03
19 Ra-103  0.200+02  0.00B+00 3.5VR:02 0.008¢00 8.163+08 0.00E:+00 9.83L+04
20 Ra-108 L3004 0.0CRs00 1.312403  0.000+00 2.77Ls04  0.00B+00  9.27%405
2 4-110n 4160407 3.34Ee07  2.268+07  0.002+00 T.S8R#0T  0.00R+00  1.57H¢l0
20120 000100 0.00B¢00  4.00T:00  0.002300  0.00K:00 0.00E+00  0.008+00
23 Sh-125  0.00K+00 0.00K+00  O0.00F+00 0.008:00 0.00R+00 0.00k+00 0.001+D0
2 Te-12T8  S.44I0T 1230607 L190408  B.79Ke08  1.403+08  0.00E+00  1.15R+08
25 Te-1200  .950407  LBSEHOT  Y.B4L+08 1.T0RK¢07 2.072408 O.00E+00 2.430:08
2% 1-13 2520408 9.80L:0B  2.061+08 1.1BE411  G.172+08  Q.00L+00  9.503407
7113 3.290408 5.70008 175108  B.412:08  9.99R+08 0.00D:00 S.14%:08
28 Co-1M $.890403  9.2TMH09  T.580X9  0.00K00  3.00B:09  9.96K+08  1.82%+08
29 Co-138  2.231:00  B.82008  6.35K08  0.00BH00 4.913+08  8.73B0T  1.00R+04
30 Ca-137 (99009 6820408 4.47I409  O0.00L+00 2.320+09 T.70E+08 1.320:00
M B-10 2205407 2.BTE+04  1.497408  0.00Pe00 9.742+03 1.84N¢0¢  .703HT
32 La-100  3.04%e00 C1.33B400 5.11-01  0.008+00  0.003:00  0.003:00 1.42B405
39 Ce-141  2.990408  2.70R:08  3.060+02 9.00D+00 1.25B+03 0.002:00 1.033+07
U144 2.UING 1080405 1.361:04  0.000+00 8.20R+04 0.001+00  8.581407

A11 sucliden {except -3) calculated per ODCH equation 2.8-24
1-3 calculated per ODCH equation 2.3-28 o




- Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: i Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number
0 101 of 128
ATTACHMENTJ
Page 13 of 19
P& ORGAN DOSE FACTORS
Table 2.3-U4
R VAUURS BOR BRAVER VALLIY SITWX
(83 meter-uren/ye per wifocc)
Fathvay = Cov Kilk
Age Group = Teen
Tuclide Boze Liver 1. Body Thrreld  Kidney Lang  6I-ELI
158 0.001:00 9.9{8+02 0.8(1:02 9.948:02 9.94E:02 9.941+02 9.841:02
2002 2.67+10  1.6EI:03  1.040+03  .00E:00 0.008+00 0.002+400 2253409
3 Ce-5t 0.001:00 C.001:00 L.151+00 2.30i04  9.10BW03 5.930M  £.973:06
4 ko-5¢ 0.000+00 9.913:08 1.961+08 0.00E200 2.958+06 0.008+00 2.031:07
5 1e-59 410107 S 763407 3.TIDA0T  0.002:00 0.00B:00  3.08B:07  2.318:08
8 Co-87 0.008:00 1.800+06 2.€8R+06 0.00E:+00 0.00E+00 0.000:00 2.981+07
7 Co-58 0.003¢00 &.1T0506 1.42B:07 0.00R+00 0.003+00 0.000:00 8.513:07
8 Co-80 0.008+00 1.851+407 4.261+07 Q.00R+00 0.002+400 0.003:00  2.483+08
9 In-65 LO(RR03 65231409 2.448503 0.00E:00 3.3ME+09 0.000:00 2.21R408
10 Bb-38 0.008400 3.895+09 L.87E+09 0.00L+00 0.00B+00 0.00I+00 5.918:08
11 $r-89 2.HEH3  0.001400 C.121:07 0.0CL+00  0.000+00 0.000+00  2.55K+08
12 §e-%0 4475410 0.00B:00 1.10R+10 0.008:00 0.008:00 0,00E+00 1.25L408
13191 1250404 0.001:00 9.358:02 0.001:00 0.00E+00 0.008:00 5.112408
14 Ie-95 1.298+03  4.030402 2.812402 0.000+400 6.002402 0.00F+00 9.421405
15 H6-95 1161405 S.41E+04  3.531+04 0.008:00 6.210+04 0.001+00 2.748+08
16 Me-917 S.100-12  1.270-12  (.65K-13 0.008+00 1.498-12 0.002+00 3.042-08
17 ¥o-99 0.008+00 3.801:07 7.251+06 0.00:00 B.700:07 0.001+00 8.813+07
18 Yc-9% 4.900400 1.370+01 1770402 0.00D0C  2.04L+02  7.59E:00  0.98:0)
19 Ro-103 1478403 Q.00R+00 6.301+02 0.00F:00 5.200403 0.00F+00 1.23K+05
20 Bu-108  2.03E+04 C.00D+00 3.320403 0.001300 5.08E:0( 0.002:00 1.263+08
21 dg-110n  6.870407  €.508007 J.$5B40T  0.00E300 1.24E+08 0.00EW00 1.831+10
9 -1 0.008:00 €.00I:00 0.000:00 0.008:00 0.008:00 0.008:40C 0.001+00
23 §b-125  .00E:00 6.00+00 0.008+00 0.00E:00 9.008:00 0.008:00  0.00%+00
UTe-1n  CMENT 2351407 1.548:00 1.518:07 2.57R:08 0.008:00 1.541:08
25 Te-1280  S.083407  S.381407 L.43EH0T 2928407 3.795508  0.008:00 34008
2 1-131 4.570108  €.391+08 3.400+08 L.87E+lf  1.108+03 0.00R:00 1.26R:08
118 601505  1.028+07 O3.11B106 1.420+09 L.TOMAOT  0.000:00 T.TIRW06
28 Ce-14 6.761+09  1.591+10 7.388:03 0.00I+00 5.068:09 1.93E+09  1.981+08
29 Cs-135  3.80B408 1.50R403  1.01E:09 0.00E+00 8.15T:08 1.268+08 1.20E:08
30 Co-137  8.05B409  1.208+10 €.15B409 0.00E+00 4.100:09 1.593:03 1.71B+08
31 Be-140 4120407 5.05K+04  2.851305  0.002+00 L.71R:04  3.350204  6.35E:07
2 L-140 €.090+00 3.39E400 9.015-01 Q.00Z+00 0.001:00 0.00L:0 1.84E:05
33 Ce-141 TA2E403  4.83E403  5.620+02 0.001:+00 2,30I+03 0.00L+00 1.40R:07
A Ce-114 467005 1938405 251404 Q.000+00 1.151:05 0.00L+00 1.1TE+08

lll naclides {except K-3) calcolated per ODCK aquation 2.3-24
B-3 calculated per ODCH eguatios 2.3-28
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s Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number
0 102 of 128
ATTACHMENT J :
Page 14 of 19
P&I ORGAN DOSE FACTORS
Table 1.3-15
2 VALOES JOR EXAVIR BALLEY SIT2
{54 aeter-xeea/se per iifsec)
Pathway = Cow Nilk
Age Group = Child
Toelide Koo Liver T. K&y Thyrold  Iidoey [ang  GI-LUI
183 0.00100 1571403 L.570:03 1.5TH403 1578403 1.578403  L.5TR+03
-3 6.59I+10  3.091:03 - 2541409 0.00R:00 0.00E:00 0.000+00 1.828+09
3 Ce-51 0.003+00  0.000:00 8.400e0d4  4.70R:04 1.260+04 0.581404  4.498:06
4 -8 0.001+00 1482407 9.350:06 0.00N:00 4.16R:08 0.00000 1.248400
5 1e-59 90107 1570408 7.820407 0.00B:00  0.000:00 4.553+07 1.833¢08
¢ Co-57 0.000+00 2730408 5.520:06  0.000+00 0.00R+00 O.00B+00  2.24%47
7 Co-58 0.00E+00  3.430¢06 - 2.85150T  0.00L¢00 0.000:00 Q.00B+00 §.502407
8 Co-50 0.000500 2.94R¢0T 9.670607 0.002:00 0.000+00 0.00B:00 1.831+03
9 N85 2950408 T.OTH409  4.59R:09 . -0.001:00  4.961+09 0.00L:00 1.381+09
10 2-88 0.008+00 T.401308 4550403  0.00D+00 0.008+00 0.00B+00 4.762+08
11 5r-88 §.201+09 0.000400 1.511+0% 0.00R:00 0.003:00 0.000:00 2.05K+08
12 S-3¢ 1.550400  0.001+00 1.91M+10 0.000:00 0.001:00 0.001:00 1.02R+00
1319 3.080¢04  0.000+00 8.240+02 0.00F:00 0.001+00 0.000:00 4.110+08
14 Ir-% 3.008+403  6.801+02 5.B80:02 0.008:00 9.45I+02 0.00B:00 6.891+05
15 -9% 2610405 1.02B405 D.2Ts04  0.000+00 9.54R:04 0.000:00 1.884(8
i n-9 I.ZSl-li 2.250-12  1.050-12  0.000400 2.50B-12 0.00R:00 8.941-07
11 %-9 0.000400  8.920+0 L.TEX:07 0.00K:00 1.48B+08 0.008:+00 5.720407
10 Te-9% 1120401 2.201401 9.350402 0.003s00 9.200+02 L.120+01 1.250404
19 Re-103 3491503 0.001400 1.342:03 0.002:00 8.788+03 0.00+00 9.01K+04
20 2e-108  B.33%04  0.00R00  B.10003  0.003¢00 8.76Es04  0.00D400 1.012408
Udg-1l0n 1490400 L0IB608  8.05:00 Q.000+00 1870408 0.00L:00 1.20L+10
2 %-124¢  0.001+00  0.003400  9.003:08 0.000:00 0.000:00 0.00L+00  0.00E:00
2 5%-125  G.00L+00  0.003+00 O.001+00 0.008:00 0.003+00 0.00L:+04 0.00Ks00
U Te-121n L56EHE  4.21D407  LBSIH07  ST4B:0T 4460408 0.0CK00 1.273+08
25 Te-129 2208 824307 S.ATHOT  T.20B407  4.56H:08  G.00RH00  2.728408
8 1-131 LUBKS  LIGH9 6348 L8001 L8309 0.00000  9.923407
21 1138 1480407 1810407 B.801+08  3.380409  3.01R407 0.000+00  7.26K:(08
A C-1M  L.S6Is10 2.560410  5.401:09 0.00[:00 7.930:09 2.850+09 1.382408
29 Co-136  B.580400  2.360408 1533409 Q.001:00  3.260509  1.872+08  8.291407
30 Ce-131 2180410 2.090+10  9.001+09 Q.000¢00 8.800+09 2.45+09 1.311+(8
M B0 O.S(IOT  ATULO8 S.80106  0.000+00 2.84Be04 5.19304  S.04R07
32 5-140 LBSEs01 S.TTEI00  1.S4Xe0  0.00K:00 0.00K+00 0.00K+00 1.81Ke05
S3Ce-141  L.B0RA0 8.390X) LMISO4  €.000¢00  9.940408 0.002+00  L.12K407
U Ce-144  LISTH08  3.81E05 615004 0.000+00 2.008+05 0.005:00 9.411407

Al guclides {except E-3) calculated per ODCH squation 2.3-24
E-3 calcalated per ODCYH eguatica 2.3-28




. Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: ! Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
0 103 of 128
ATTACHMENTJ :
Page 150f 19
P&I ORGAN DOSE FACTORS
Table 2.3-18
R VAIUTS §0R BEAYER WALLEY SITR
(s seter-aren/yr per wCi/sec)
Patbeay = Cor Kilk
Age Group = Infast

Buclide Bons Iver 1. Body Thyrold  Eidney lang  GI-LU
183 0.001+00 2.300:03 2.368+0%3 230103 2.320+03 2.361:0) 2.388+03
20-% 1.368111 7998409  5.272:08  0.001+00 0.000+00 0.00F:00 1.845+09
3 Ce-51 0.000:00 0.008:00 1.848:05 €.751:04 1.912:04 1.TOE+05 Q.91Es06
4 Ko-5¢ 0.001+00 2.761407 8.250308 Q.001+00 €.11B#06 0.008:00 1.G1Es07
§ %e-59 1813408 3.161+08 1.250+08 0.001:00 ©.000:00 §.%50:07 1.510+08
¢ Co-57 0.001+400 6.261+06 1.038+07 0.001:00 0.003:00 0.00B+00 2.17Es07
7 Co-58 0.003:00 1.89R07 4.TOR+0T 0.001:00 0.000:00 0.00B:00  4.T0E+0T
8 Co-60 0.005:00 0.003:07 1.428+08° 0.001+00 0.000+00 0.00E+00 L.43EM08
- 8 165 3070409 1.3BE+10  8.27E303  €.00R:00 6.60EH09  0.005s00 1150410
10 K-8 0.001+00 5.80K:20 9.28E308 €.000+00 O0.005+00 0.008100 4.818:08
11 Sr-89 101010  0.000+00 2.89E:08 Q.6&0I:00 0.008400 0.00B:00 2.070408
12 £2-90 8.221+10  0.005+00 2.09E:10 0.000:00 0.000+00 0.00E:00 1.03Ew03
13 1-91 §.790404  0.00E:00 1.54B¥03 0.001:00 0.001+00 O.00E+00 4.168406
1 2-95 530108 1.302:03 9.220:02 0.000:00 1.400403 0.00EH0C  C.47H305
15 I-95 4£.870405  2.01B:05 1.16B:05 0.000:00 1.442:05 0.008+00 1.89%408
16 B-97 2.838-11  5.828-12 2.03E-12 6.000:00 4.301-12 0.00Ex0C 1.77R-05
17 ¥o-99 0.008+00 1770308 3.45E307 G.000:00 2.841:08 O0.00E+00 5.831:407
18 Te-9% 232401 L.020+01  8.21E402 0.600+00 5.191402 2.528:01 1.40K+04
19 ku-103 7.068+03  0.00I:00 2.365303 €.001:00 1.4TD:04  0.00E:00 @.53%+04
20 ke-108 1.3E05  0.000:00 L6704 €.005:00 1.580405 0.008:00 1.01R406
20 fg-110n 2750500 2.00D08  1.33E:08  0.000+00 2.88Ds08  0.001:00 1.04Ds10
22 -1 0.008:00  0.008+00 0.00K:00 6.00F:00 0.001+00 0.008:00 ©.00R:00
23 §-125 0.008:00 0.000:00 0.00K:00 €.001:00 6.001+00 0.00R:00  6.002+00
24 Te-12Tn  3.18R:08  1.0SEH08  S.83R:07 9.14D:07 7.791408  0.00E:00 1.288+88
25 Te-129x  4.580408  L.STE+08  7.063407 L.I6T08 1.151409  0.00R:00 2.743:08
28 1-18 v 201009 2728403  1.208403 4.85L:11  S.180408 0.00E+00  $.720x07
2 -1 308007 4.49E407 L.31B:07 G.ATEH0S  5.2BI407  0.00E:00  T.60D:06
28 Cs-1M 2.51E¢10  L.G9R+10  4.T3RH03  0.000+00 B2UI+10  4.95Es09  L.27M:08
29 Ce-136 1.668¢09 493803 1.84E+03 0.00TA0C 1.97T403 402508  T.49IW07
¥ Ce-137 J.462+10  L.OTE10  2.898+08 4.001:00 1.091+10 (.43E+09 1.27M408
3 k140 2.050408 2.05B:05 1.0SEs07 €.000s00 4.862:04 1.260:05  5.020+07
32 La-140 S.452+01  1.963:01 $.508:00 €.001:00 0.000:00 0.00B+00 1.80E+05
3 Ce-118 3570404 2.183404 2.5TE:03  0.001:00 6.720403 0.00RH0  1.13Is07
8 Ce-104 1.658+06  6.758¢05 9.25B404 0.000:00 2.730405 0.008:00 9.470+07

411 suclides (except H-3) calenlated per €OCH equation 2.3-24

B-3 calealated per ODCK eguation 2.3-28

s e sl mpew—— A b



. Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Nomber
0 104 of 128
ATTACHMENT J '
Page 16 of 19
P&I ORGAN DOSE FACTORS
Table 2.3-17
R VALUZS FOR BRAYER WALLEY SITR
(24 meter-area/yr per ui/sec)
Pathray = Goat Nilk
g0 Group = Adult
Fuelide Bone Liver 1. Body Thyrold  [Kidney Lung  GI-LLI
118 0.00R:00 1.561+03 1561303 1.58K+08 1.560+08 1.50R+03 J.583:+03
g 1] LIIN0  L.080+09 8.721:08  0.000+00 0.002+08  0.00B:00 1.381+08
3 Cr-51 0.000:00 0.000:+00 2.850:08 L1.700+03 6.28I+02 3.76K+03 7.172405
§ 5t 0.00000  7.148:05 1.361+05 0.00B+00 2.12E+05 0.00B+00 2.19%¢08
5 159 LIS 1320405 2011405  0.00R400  0.00L+00  2.05B105  2.44T+06
§ Co-57 0.000:00 1.090+05  £.82B+05 0.00E+00 . 0.00R+00 0.00K+00 2.771408
. 1Co-58 0.00B:00  4.400+05 9.860+05 0.00Ls00 0.00R+00 0.00K+00 8.91k+04
8 Co-80 0.001:00 1.340:08 2.960+08 . 0.002:00 0.00L+00  0.00R+00 2,528407
§ In-85 1180408 3.74E+08 1.69E+08  0.00R+00 2.50T+00 0.00R+00 2.352+00
10 -84 0.000+00 2.830+08 1.22K+08 0.001+00 0.00E+00 0,008+00 §.182+07
11 §-89 430409 0.00B400 8.99040T 0002400 0.002:00 0.00400 3.91Z+08
12 $r-%0 S.640+10  0.00Bs00  1.832¢10 0.002400 0.00E:08 0.00B+00 1.321+08
13 1-91 8148402 0.001+00 2180101 0.002+00 0.00L:08 0.00R:00 4. {82405
W -9 8.07I+01  2.85K401 1.930+01 0.002+00 4.470+01 0.00R+00 9.02:04
15 IH-3§ 8.130¢03  4.520t0  2.430+03 0.002+00 A.4TR+D3  0.000:00  2.74R+07
16 0-91 138013 B54-1 S.120-04 0.001:00 9.368-14  0.00T+04  3.151-19
17 Xo-39 0.000+00  2.530408  4.81R:05 0.00E:00 5.720:08 0.00Le00  5.86X+08
18 -39 3.390-01  9.50K-01 1.22B¢01 0.003:00 1.46E:01 4.701-01 5.67X402
19 100 9.950+01  0.000¢00 4.20R+01 0.002000 S.B0R:02 0.002400 1.16B+04
20108 1720403 0.000+00 2.183+02 0.00D+00 3.320403 O0.00B400 1.11Ee05
U110 4990408 010408  2.741¢08  0.003000 9.07I+08  0.002:00 1.381409
2 120 0.003400  0.00I+00  0.002+00 ©0.00L+00 0.00E100 0.00I+00  0.00K:00
2 %125 0.008+00  0.008+00  0.002:00 O0.00E+30 0.000+00 0.000+00  8.00T+00
UTel2ls 408408 1481406  5.030+05 - 1.050+08  1.83E+07  0.00Z+00 138407
5 Te-12%  5.9(3W08  2.221406 9.410405 2041408 248107  Q.001:00 2.930447
26 I-131 02808 4.320408  2.483408 142001 T.40M408  0.000¢00 1.14E408
7118 3.950408  B.671+06 2.09R+06 1.0IFe09 1.20B407 0.003:00 6.170:08
WBCelU LTI L0409 9.031400 0.00B:00 5.80R08  1.19R¢08  1.95E407
29 Cs-136 6700400  2.850409 1.902+09 0.00Rs00 147009 2.023:08  3.01K+08
30 Cs-137 1.50B+10  2.050¢10 1.342+10 O.00R:00 8.95E+09 2.311+08  3.98R+08
A %10 27048 J4IH03  LISEH05  0.000:00 L.ITI403 1978408  5.54R+08
NLa-140 4601-01 2.320-01 6.130-02 0.001+00 0.00K+00 0.00L+00  12,70R+04
Al 4791402 3.241402 3.880+01 0.00R400 1.51R402  0.00B:00 1.24e08
M Ce-14 2050404 1.27R:04  1.8ARWO3  0.00R+00  7.550403 0.000:00  1.03R+07

11 soclides (except B-3) caleulated per ODCH equation 2.3-2
K3 calcalated per ODCH equation 2.3-28
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. Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: ' Unit: Level Of Use:
1/2 In-Field Reference
DCM: GASEOUS EFFLUENTS Revision: Page Number:
0 0 105 of 128
ATTACHMENT )
Page 17 of 19
P&I ORGAN DOSE FACTORS
! ‘ 1
Table 2.3-16
R VALORS FOR REAVER VALLRY 5118
(sq setaz-aren/yr per uCi/sec)
Patbvay = Goat Kilk
Age Group = Tees
Koelide Bone Liver Y. Body Thyrold  Kiduey Lang  GI-ILI
183 0.00R+00 2.031+03 2.032:03 2.038:03 2.038+03 2.038+03 2.031+03
-0 S.21E+10 199003  1.24T+05 0.00L+00 6.008:00 0.00E:00 2.701:09
3 Ce-51 0.001:400 0.00T+00 4.98R:03 2.778:03 1.090:08 T.11E403 B.370H05
4 -8 0.008:00 1.19%:08 2.36E+05 0.00R+00 3.550405 €.00R+00 2.44Z406
§ Je-59 S.4E405 12718406  4.908+05 0.00B:00 0.00KW0 4.00E:05  3.001406
8 Co-57 0.000:00 . 1.921405 3.21E+05 0.00E00 0.00X:00 0.00E400 3.570+08
7Co-58 - 0.000:00 7.405+05 L.TIEQ6 6.008:00 0.00I»00 €.008400 1.02E407
8 Co-60 0.008:00 2.371:08 - 5.110+08 O.80E+00 . 0.008:00 0.008+00 . 2.96K+07
9 2-65 1815408 6.270+08 2.931+08 0.008:00 4.01K:00 Q.00E+00 2.851+08

10 -85 0.001:00 4.79208  2.25K+08  0.403:00

11 §e-89 4496103 0.000+00 1.28E+08  0.00R+00
12 6:-90 9.208:10  0.00I+00 2.320+10 (Q.00L+00
13181 1.500+03  0.00+00 4.01E+01  0.008:00
W 1e-95 1.558402 4.90K+01 3.37Hs01 0.00E400
15 ¥b-95 1.395:04  T.691403  4.238+03  0.008:00

16 B-97 6.158-13 1.5%-13 S.5TE-M  0.000:00
17 ¥o-93 0.000+00 4.88E+06 B.70E+05 4.00R+00
16 Tc-83n  5.83E-01 1.845+00 2.133+01 4.60K:00
19 Ba-103  LITB02  0.00+00  7.561:81  €.000+00
20 Ro-106 2.44E403  0.008+00 3.9BE+02 0.60R+00

o dg-1ite 8248406 T.801408  4.755:08  0.00R:00
2 8-120 000000 0.001400 0.001:00 0.008:+00
23 6b-125 - 0.00Ks00 8.00I+00 0.00L:00 0.00R+00
AU Te-12Te T6IN06  2.701:08 8.05E+05  1.81E+08
25 Te-129n  1.030407  4.031308 1720406 3.51E+06

2 1131 5480408  T.673408 4.120408 2.2{Rs11

7 113 T8 1.220407 3.131:08  1.71R+09
28 Ce-13 L1008 1910409 8.08K+08  0.00E+00
V0136 LIENT 449003 3.022+03  0.002+00
30 Ce-137  .MEN0 .8IKs10  1.261+10  0.00K:00
3 B-140 4541406 €.061402 3188405  0.00E+00

82 L-140  8.270-01 488301 1.081-01 O.00K+00
33 Ce-141  8.79E:02 S.078402 6.741+01 0.00E:00
H G-t 5601004 2.320404  3.013:03  0.00E+00

A11 wuclides (ezcept E-3) ealculated por ODCY eguation
E-3 caleulated per 0DXY equation 2.3-28

0.000400

0.001+00
0.001+00
0.008:00
7.198+01
1.451+03

1.791-13
1.042+07
2.451401
§.241+02
6.108+03

1.493407
0.002+00
0.00%+00
3.008+07
4.558+07

1.328+09
2.1584401
6.070:08
2.4803
1.230410

2.058+03
0.00K+00
2.761:02
1.358:04

2.3-U

0.008+00  1.031+07

0.005+400  5.351+08
0.000100  2.64I+08
0.008+00  8.141+05
Q.00Es00  1.131+05
0.00E400  3.295+07

0.008:00 3.651-09
0.008+00  B.17K+08
$.110-01 1081403
0.008:00 1481404
0.001+00  £.521:05

0.008:00 2.192409
0.00B+00  0.008:00
0.00E:00  0.008+00
0.008+00 1902407
0.001+00  4.083:07

0.001+00  1.528+08
0.002:00 9.268408
2.925:08  2.381:07
3.050408 3611403
417808 5.148:08

407403  T.62E+08
0.001:00 233804
0.001:00 1.688+06
0.80E+00  1.413407
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. Procedure Number:
Beaver Valley Power Station 1/2-ODC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revision: | Page Number:
0 106 of 128
ATTACHMENTJ
Page 18 of 19
P&I ORGAN DOSE FACTORS
Table 2.8-18
X VALUES TOR BRAVIR WALLEY SITZ
{8 neter-azen/yr per off/zec)
Pathvay = Goat ik
Age Grouwp = OhIMd
Tclide Bozs Urer T RBody Tgreld  Ridoey [ung  GI-LUI
113 0.005+00  3.201:03 $.20B:03 3.20R+08 §.200+08 $.200:03  3.202+08
2032 THE10  3.701:03  3.05E409 0.00R+00 0.002+00 0.00R+00  2.192+09
3 Cr-51 0.001+00 0.001+00 1028404  S.8(E:03 1.543:03 1.03B+04 5.308+05
§ 254 0.001s00 1.760s08 4.TAE+05  0.00R+D0 4591405  0.001:00  1.493:+08
§ 1-59 126108 2.01s08  1.0Z0+05 0.00K+00 0.003+00 S.913+05 2.122+06
'8 Co-57 0.000+00 3.270005  0.831:05 . 0.00R:00 0.00D+00 0.002+00  2.68R:08
T Co-58 0.000:00  1.138:08  9.4SE:05  0.00F+00 0.001:00 0.00R:00  6.50R+08
0Co-60  0.001+00 3.531:08 1.045:07 0.00L+00 0.00L:00 0.001+00 1.858+07
9 -5 5108 S.44D408  5.87R08  0.00D+00 5950508 0.008+00  1.66%+08
10 ®b-8¢ 0.008:00  5.802+00 S5.461+08 0.00T+30 0.0080 0.00K+00 5.7IRH07
11 Se-89 LUHO  0.000100 S.170:08 0.000+00 0.000:00  0.002:00 4.30K+00
12 Se-90 L5S+11  0.001100 4.020+10 0.000+00 0.0CKH00  0.00L+D0 214409
13191 3.700+403  0.008300 9.83L:00 0.00Z+00 0.001+00 0.008+00 4.330+05
14 Ir-95 3.801+02 7.921+01 T.05T:01 0.000+00 1.133+02 0.008:00 8.27R:04
15 n-35 LIM0E L2204 8710403 0001400 L.14E+04  0.002300  2.25K:07
16 Bb-91 LAT-12  2.701-18  1.258-13  0.00D+00 2.958-13 0.002:00 6.331-08
17 %o-99 0.002+:00  3.30B+06 2.05Ts08 0.00L+00 L.7TEHO7  0.00R:00 6.87M:06
{4 Te-3% L.352400  2.850400  4.39Li0F  0.00RsD0 33401 1.34E:00 1.513:03
19 he-103 4.182+02  0.00B+00  1.61RW02  0.002+00 1.05D+E3  0.003:00 1.08RM
20 he-108 T.791+03  0.001+00 9.722:02 0.002+00 1.050:04 0.008:00 1.21X+05
A 451100 1792407 L2007 9.85K:08  0.002+00 2.251:07 0.00R+00 1.44%+09
2 H-124 0.001+00  0.00R+00 0.00L:00 0.00T+00 0.00K+C0  0.00L+00  0.00R:00
2 5%-125 0.001+00 0.00K+00 0.001:00 0.002:00 0.001+20 0.00B:00 0.002+00
U Te-12Tn 188207 S.05I408  2.230:08  4.480408 5.351407  0.00B+00 1520407
25 Te-12% L8BINT  T.EL08 416008 8.84T:08 T.8TIHOT  0.00R:00 3.270407
26 I-101 L3409 LUI09 T.600:00 4.428:01 2.151+09 0.005:00 1.19R:08
27 1-1% L5307 .0TI0T 820108  4.038409 9.811W07  0.008:00 4.730+08
BCe-130  LBTEN09  3.072409 4.4BR:00 0.00E:00 9.SZB!08 3.42Re08  1.65R+07
B C-138  2.50500 T.080409 4.50RW09  0.008+00 O.7T0e09 5.578:08  2.4ST+0H
38 Ca-13? 6.54010  6.262410 9.241:09 0.00B+00 2.040+10 T.343:09 3.970408
31 Ra-140 1190407 1.050+08  6.960+05 0.00£+00 3.400+03 8.231+03  6.040:08
32 La-140 1.980+00 8.921-01 2.331-01 0.008+00 0.001+00 0.00B:00 1.93Ri0d
33 Ce-141 2160403 1.083e03  1.80B¢03  0.002:00 4.730402 0.008+00 1.351408
34 Co-144 L3005 4330404 1.371:03  0.000400 2.40K:04 0.00N+00 1 130:67

A11 suclides (axcept 3-3) calcalated per MK eqiation 2.8-24

8-3 calealated per ODCY equatfon 2.3-28




. Procedure Number:
Beaver Valley Power Station 1/2-0DC-2.02
Title: Pt '} Unit: Level Of Use:
1/2 In-Field Reference
ision: Page Number:
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Page 19 of 19
P&I ORGAN DOSE FACTORS
] )
Table 2.3-20
R VALOES JOR BEAVIR VALLEY SITE
{sq seter-areafyr por uli/ssc)
Patheay = Goat ¥ilk
Age Group = Infant
Roclide Bone Bleer 1. Body Thyreld  [Kidoey Leag  GI-LU
183 0.001+00 €.888+03  4.861+03  4.861+03 4.88E+03 4.881103  4.851+03
-0 1838411 9.598409 G.32R+09  0.002+00 0.0CL+00  0.000:00 2.21B:09
$ Cr-51 0.008+00 0.00R:00 1.61E:0( 1.050:04 2.290:03 2.04%+04 4.630405
4 Na-5¢ 0.008:00 3.31L:08 T.508+05 0.000:00 T.NIs05 0.005:00 1.211:+05
§ Fe-59 2.550408  L11D+08  1.621:06  0.00B:00 O.00000 1.211:08 1.957408
¢ Co-57 0.008:00 7.64I+05 124106 0.008:00 0.000+00 6.005:00 2.80K+0S
7 Co-58 0.008:00 2.261406 5.84X:06 0.00B:00 €.000+00 0.002:00 S.64%+06
8 Co-80 0.00E:00 7.201306 1.703:07 Q.000:00 €.000:00 0.005:00 1.710:07
$2:-65 - 4763408 L.630s00 - 1.530508 0.00EH00 T.520408  0.001:00 1.36I+09
10 It-86 0.008+00 2.251403 1.11Es09  0.00B+00 0.00K+00 €.00R:0 5.173407
11 Sr-8% 2101450 0.00E+00  6.062:08 0.001:00 0.008:00 €.00E+00 4.MIH8
12 §r-80 LI3M411 0.00B100 4.39B+10 6.00E+400  0.000+00 Q.800+00 2.160+09
13191 6.94E+03  0.000:00 1.85E+02 O.00E:00 0.000+00 G.00L+00  {.330+05
14 I:-95 840002  1.561+02 L.118:02 0.00B+00 1.630402 0.001+00 T.YTDs04
15 Ib-95 §.840:04  2.41R+04 1.39R:04  6.000:00 1.728+04 0.00E:00  2.03T+87
16 97 8.[0!—[2. S.74-13  .431-13  0.00800 5.27X-13  0.000+00 2.131-07
17 No-93 0.000400  2.12040T  (.14E406 0.000s00 .ATRe0T  0.00E:00 6.930+06
18 Tc-85 2.81R100  5.791+00 T.46E:01 0.000:00 €.232+01 3.030+00 1.85%+03
19 Ru-103 8.478:02 0.001+00 2.838:02 0.00E00 L.768403 0.002+00 1.630:04
20 Ru-108 1.600:04  0.001¢00 2.00I+03 0.00E+00 1,908¢04 €.001+00 1.220405
2 k-0 3.N007 241807 16007  0.008408  8.4SE+0T  0.001s00 1.258405
22 Sb-124 0.001:00  0.003:00 0.008:00 0.005:00 ©0.003:00 0.00R00 0.000+00
23 §i-125 0.008:00 0.00B:00 0.008:00 0.008:00 6.008:+00 6.003:00 0.000+0¢
2 Te-121n  3.800+07 3.268507 4.50EW06  1.100+07 9.358:07 0.00IH0  1.530+07
25 Te-1292  5.500+07 1.89B:07 G.4TH«06 2.MMI+07 1.362408 0.801H00 3.280407
%6 1-131 LT S.2TM08  L.443:09 1.0TEe12 Q.MID:00  0.00Rs00  1.ITDs08
1.8 S.700407  5.39R107  1.50B+07  9.801+09 6. ME:07 0.003:00 8.128406
26 Cs-14 3.021409  §5.620+03 §.68B:08 Q.00L+00 1.450s03 5.93E408  1.530+07
3 Cs-136 5.031+00 1.488+10 5.520+09 0.00R:00 5.900+03 1218403  2.250:08
30 Cs-137 1.042e11  L.220+11  0.66E408  €.008:00 3.260+10 1.330+10  3.821408
31 k-140 L4807 2450404 1.260+06 0008400 S5.838+03  1.SIEH4  6.031+0S
32 La-10 CUE00 1630400 4.19B-01 G.00R+00 0.008:00 0.001:+00 1.920+04
G- 420003 2.628403  3.088402 0.001400 8.075:02 0.00L00  1.350408
HC-M 190005 B0IE  LUIG04 0.002:00 3.280300 0.000:00 1.141+07

11 zoclides (except B-3) calenlated per ODCY equation 2.3-2¢
-3 calculated per ODCK 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 0.0-05 . 05-10 - 10-15 15-20 20-25 25-30 30-35 35-40 4.0-45 45-50
N 6.00E-10 8.60E-09 3.14E-09 1.76E-09 8.12E-10 5.70E-10 4.24E-10 3.29E-10 2.63E-10 2.15E-10
NNE 6.66E-10 5.64E-09 198E-09 2.55E-09 1.33E-09 1.07E-09 6.75E-10 523E-10 4.56E-10 3.74E-10
NE 1.03E-09 1.57E-09 1.32E-09 3.62E-09 2.63E-09 1.64E-09 123E-09 6.13E-10 7.85E-10 6.42E-10
ENE 1.13E-09 1.55E-09 3.69E-09 3.27E-09 231E-09 1.29E-09- 121E-09 6.78E-10 6.72E-10 -3.89E-10
E 1.35E-09 1.28E-08 4.09E-09 3.12B-09 191E-09 1.36E-09 1.0lIE-09 7.83E-10 4.15E-10 5.10E-10
ESE 9.82E-10 7.85E-09 4.40B-09 - 2.46E-09 147E-09 1.03E-09 5.65E-10 5.05E-10 3.25E-10 3.00E-10
SE 2.76E-09 6.41E-09 3.52E-09 1.97E-09 1.18E-09 = 8.27E-10 5.68E-10 4.40E-10 2.93E-10 2.43E-10
SSE 222E-09 4.66E-09 3.01E-09 1.68E-09. 1.02E-09 7.14E-10 4.25E-10 3.29E-10 '2.19E-10 1.80E-10
S _3.,00E-09 4.81E-09 3.76E-09 2.10E-09 1.36E-09 9.52E-10 5.12E-10 3.96E-10 2.68E-10 2.20E-10
SSwW 1.44E-08 2.89E-09 - 7.83E-10 8.84E-10 S5.70E-10 4.00E-10 2.55E-10 1.98E-10 1.84E-10 1.51E-10
Sw  1.80E-08 5.55B-09 1.55E-09 8.71E-10 2.61E-10 3.94E-10 157B-10 2.50E-10 2.54E-10 2.08E-10
wsSwW 1.57E-09 6.63E-09 136E-09 1.04E-09 5.44E-10 2.30E-10 3.84E-10 298E-10 2.17E-10 1.78E-10
w 3.78E-10 2.95E-09 1.84E-09 1.03E-09 6.63E-10 4.66E-10 137E-10 2.68E-10 1.12E-10 1.75E-10
WNW 4.54E-10 4.13E-10 3.09E-10 4.71E-10 7.35E-10 5.16E-10 193E-10 1.10E-10 1.I12E-10 1.80E-10
Nw 4.52E-10 4.09E-10 2.86E-10 1.18E-09 7.04E-10 4.94E-10 3.37E-10 2.10E-10 2.09E-10 1.71E-10
NNW 3.40E-10 2.05E-09 1.63E-09 9.12E-10 5.86E-10 4.13E-10 2.79E-10 2.16E-10 1.73E-10 1.42E-10
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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 0.0-05 05-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50
N 446B-08 7.73E-09 3.24E-09 1.81E-09 108E-09 7.57E-10 S5.16E-10 4.00E-10 291E-10 2.38E-10
NNE 5.42E-08 9.39E-09 3.37E-09 1.89E-09 1.22E-09 8.54E-10 6.35E-10 4.92E-10 3.94E-10 3.22E-10
NE 732E-08 1.27E-08 621E-09 347E-09 224E-09 1.57E-09 1.00E-09 7.77E-10 5.69E-10 4.66E-10
ENE 7.77B-08 1.35E-08. 6.51E-09 3.64E-09 2.50E-09 1.76E-09 1.31E-09 1.01E-09 6.58E-10° 5.39E-10
E 6.08E-08 1.0SE-08 3.79E-09 ° 2.12E-09 1.37E-09 9.59E-10 6.54E-10 5.06E-10 4.0SE-10 3.32E-10
- ESE 323E-08 5.60B-09 2.54E-09 142E-09 846E-10 5.94E-10 4.05E-10 3.14E-10 228E-10 1.87E-10
SE 3.20E-08 5.70E-09 2.59E-09 1.45E-09 9.32E-10 6.55E-10 4.12E-10 3.19E-10 2.55E-10 2.09E-10
SSE . 2.84B-08 4.92B-09 2.06E-09 1.15B-09 6.29E-10 4.42E-10 299E-10 2.32E-10 1.85E-10 1.52E-10
S . 3.67B-08 6.37E-09 226B-09 1.26E-09 8.14E-10 5.71E-10 3.86E-10 2.99E-10 239E-10 1.96E-10
SSwW 2.61E-08 4.52E-09 1.60E-09 897E-10 5.78E-10 4.06E-10 3.02E-10 2.34E-10 1.70E-10 1.39E-10
sw 3.06E-08 5.30E-09 2.62E-09 147E-09 8.01E-10 5.62E-10 4.18E-10 3.24E-10 2.35E-10 1.93E-10
wWsSwW 4,60E-08 7.97E-09 3.34E-09 1.87E-09 1.20E-09 8.45E-_10 5.87E-10 4.55E-10 3.38E-10 2.77E-10
w 6.40B-08 1.13E-08 4.72E-09 2.64E-09 1.19E-09 8.36E-10 6.22E-10 4.82E-10 3.85E-10 3.15E-10
WNW 9.25E-08 1.60E-08 ~ 6.43E-09 3.60E-09 221E-09 1.55E-09 1.16E-09 8.96E-10 5.79E-10 4.75E-10
NW 1.1I9B-07 2.07E-08 8.68E-09 4.86E-09 299E-09 2.10E-09 156E-09 1.21E-09 7.83E-10 641E-10
NNW 522E-08 9.04E-09 3.79B-09 2.12E-09 1.28E-09 9.00E-10 6.25E-10 4.84E-10 3.59E-10 2.94E-10
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* N w:
Beaver Valley Power Station e ODC2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference

. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS 0 110 of 128

ATTACHMENT K '

Page 3 of 7
CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES)
"TABLE 2.3-23

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

CONTINUOUS RELEASES >500 I;IRSIYR OR >150 HRS/QTR
(meters™)

Same as Table 2.3-22




s ure Number:
Beaver Valley Power Station N 12 0DC.2.02
Title: Uhit: Level Of Use:
1/2 In-Field Reference

. Revision: Page Number:

ODCM: GASEOUS EFFLUENTS 0 111 of 128
ATTACHMENT K
Page 4 of 7
CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES)
TABLE 2.3-24

TV-2 DEPOSITION PARAMETERS (D/Q) FOR

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

Same as Table 2.3-22




. N -
Beaver Valley Power Station e i ODC.2.02

Title: Unit: Level Of Use:
1/2 In-Ficld Reference

. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS 0 12 of 178

ATTACHMENT K '

Page Sof 7
CONTINUOUS RELEASE DEPOSITION PARAMETERS (0-5 MILES)
TABLE 2.3-25

CB-2 DEPOSITION PARAMETERS (D/Q) FOR

CONTINUOUS RELEASES >500 HRS/YR OR >150 HRS/QTR
(meters?)

Same as Table 2.3-22
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Beaver Valley Power Station

Procedure Number:

1/2-ODC-2.02
Title: Unit: Level Of Use:
A 1/2 In-Field Reference
. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS 0 113 of 128
ATTACHMENT K
Page 6 of 7

CONTINUOQUS 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™)

Same as Table 2.3-22




. i Number:
Beaver Valley Power Station e - ODC.2.02
Title: Unit: Level Of Use:
12 In-Field Reference

. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS ; e

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 HRS/QTR
(meters™?)

Same as Table 2.3-22




Beaver Valley Power Station

Procedure Number:

1/2-ODC-2.02
Titte: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revis:};n: Page Number:

ATTACHMENT L
Page 1 of 7

115 of 128

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-28

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

(1E-9 meters’z)

INDIVIDUAL RECEPTORS

DOWNWIND SITE VEGETABLE MILK MILK MEAT

SECTOR BOUNDARY  GARDEN Cow GOAT  ANIMAL RESIDENCE
N 600 2.340 -- 572 707 2.510
NNE 673 3.220 - 524 2.920 3.220
NE 766 1.280 " .660 A11 660 1.200
ENE 1.010 5.080 -- 702 - 1.760
E : . 1.370 . 4.420 401 1.290 1.290 4.420
ESE 984 6.390 - 2.340 6.390 6.180
SE 11.000 3.680 466 466 1.300 3.680
SSE 7.060 3.220 423 105 3.140 4.320
S 5.780 1.540 1.410 - 2.610 2.730
SSW 2.040 1.040 578 208 1.040 1.460
SwW 1.610 1.120 - 693 979 1.120
WSW 1.710 1.310 370 -- 1.190 1.310
w 377 659 138 - 518 659
WNW 424 746 497 029 746 746
NW 447 425 - 070 488 422
NNW 340 ' 1.840 - 043 545 1.92

[



Beaver Valley Power Station

Procedure Number:

1/2-ODC-2.02
Tide: Unit Level Of Use:
1/2 In-Field Reference
. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS . e g

ATTACHMENT L

Page 2 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-29

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

(1E-9 meters?)
INDIVIDUAL RECEPTORS
DOWNWIND SITE VEGETABLE MILK  MILK  MEAT
SECTOR BOUNDARY GARDEN COW  GOAT ANIMAL RESIDENCE

N 25.40 2.05 - 693 847 2.19
NNE 18.80 2.02 - 459 1.850 2.11
NE 63.40 29.30 455 078 455 30.40
ENE 65.90 8.92 - 661 - 32.20
E 38.00 " 3.90 382 1.020 1.020 2270
ESE 17.10 3.56 - 1380 3560 3.56
SE 13.80 3.03 350 350 1.100 3.03
SSE 10.50 2.65 317 094 2.570 3.68
S 10.60 1.05 934 - 1.860 1.95
SSW 5.59 1.26 663 266 1.260 442
SW 3.94 2.21 - 1.320 1.920 2.21
WSW 27.50 2.65 596 ~ 2.380 2.65
w 31.60 123 645 - 960 1.23
WNW 39.10 223 1.490 045 2.230 2.23
NW 70.60 15.00 - 276 1.990 15.60
NNW 31.50 6.52 - 068

1.090 9.91




TABLE 2.3-30

(1E-9 meters™)
Same as Table 2.3-29

. Number:
Beaver Valley Power Station N 10D C-2.02

Title: Uit Level Of Use:
1/2 In-Field Reference

. Revision: Page Number:

ODCM: GASEOUS EFFLUENTS o 117 of 198
ATTACHMENT L
Page 3 of 7

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

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

Procedure Number:

1/2-ODC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference

ODCM: GASEOUS EFFLUENTS

Revision: Page Number:

ATTACHMENT L
Page 4 of 7

Q 1183 of 128

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-31

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

(1E-9 meters’?)

INDIVIDUAL RECEPTORS

DOWNWIND SITE VEGETABLE MILX MILK MEAT

SECTOR BOUNDARY  GARDEN cow GOAT  ANIMAL RESIDENCE
N 20.20 2.05 - .693 .847 2.190
NNE 34.90 2.02 - 459 1.850 2.110
NE 54.20 29.30 455 078 455 30.400
ENE 57.50 8.92 - .661 -- 32.200
E 38.10 3.90 - .382 1.020 1.020 22.700
ESE ' 18.60 356 - 1.380 3.560 3.560
SE 19.00 3.03 351 351 1.100 3.030
SSE 1330 2.65 318 .094 2.570 3.690
S 11.30 10.40 934 - 1.860 1.950
SSwW 6.44 1.26 664 266 1.260 4.430
SwW 3.95 2.21 -- 1.320 1.920 2210
WSwW 25.10 2.65 597 - 2.380 2.650
A 28.40 1.23 646 - .961 1.230
WNW 30.90 223 1.490 045 2.230 2.230
NW 56.10 14.90 - 276 1.980 15.500
NNW 25.10 6.53 - 068 1.100 9.920




Beaver Valley Power Station

Procedure Number:

1/2-0DC-2.02
Tidle: Unit: Level Of Use:
1/2 In-Field Reference
ODCM: GASEOUS EFFLUENTS Revisgn: Page Number:

ATTACHMENT L
Page 5 of 7

119 of 128

CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-32

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

(1E-9 meters™?)

Same as Table 2.3-31
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Beaver Valley Power Station e . ODC.2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference

. Revision: Page Number:
ODCM: GASEQUS EFFLUENTS 0 120 of 128

ATTACHMENT L '

, , Page6of 7 v
CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)
TABLE 2.3-33

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

(1E-9 meters?)

Same as Table 2.3-29
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. : Procedure Number:
Beaver Valley Power Station .0DC2.02
Title: A Unit: Level Of Use:
1/2 In-Ficld Reference
. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS o 191 of 128
ATTACHMENTL ' :
Page 7 of 7
CONTINUOUS RELEASE DEPOSITION PARAMETERS (SPECIAL DISTANCES)
TABLE 2.3-34

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

Same as Table 2.3-29
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Beaver Valley Power Station N ODC.2.02
Title: Unit: Level Of Use:
12 In-Field Reference
s Revision: Page Number:
ODCM: GASEOUS EFFLUENTS 0 122 of 128

ATTACHMENT M
Page 10of3

BATCH RELEASE DISPERSION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-35

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

(sec/m®)
INDIVIDUAL RECEPTORS
DOWNWIND SITE VEGETABLE MILK MILK MEAT
SECTOR* BOUNDARY GARDEN COwW GOAT ANIMAL RESIDENCE
N 8.21E-5 8.38E-6 -- 3.72E-6 4.34E-6 8.82E-6
NNE 3.04E-5 4.71E-6 - 140E-6 4.38E-6 4.37E-6
NE 4.59E-5 2.21E-5 6.05E-7 1.38E-7  6.05E-7 2.28E-5
ENE 3.72E-5 5.25E-6 - 5.66E-7 -- 1.88E-5
E | '2.93E—5  379E-6 5.15E-7 1.17E-6  1.17E-6 1.78E-5
ESE 2.47E-5 5.61E-6 -- 234E-6 5.61E-6 5.61E-6
SE 2.14E-5 5.00E-6 8.13E-7 8.13E-7 2.03E-6 5.00E-6
SSE 2.21E-5 6.31E-6 1.11E-6 392E-7 6.13E-6 8.49E-6
S 2.15E-5 3.03E-6 2.76E-6 - 4.93E-6 5.14E-6
SSwW 2.18E-5 6.58E-6 3.81E-6 1.82E-6 6.58E-6 1.78E-5
Sw 1.82E-5 1.03E-5 -- 6.67E-6 9.12E-6 1.03E-5
WSW 1.09E4 1.29E-5 4.10E-6 - 1.19E-5 1.29E-5
w 1.49E-4 1.05E-5 6.55E-6 - 8.77E-6 1.05E-5
WNW 1.91E-4 - 1.72E-5 1.28E-5 1.23E-6 1.72E-5 1.72E-5
NwW 3.08E4 6.13E-5 - 380E-6 1.36E-5 6.36E-5
NNW 1.80E-4 3.54E-5 - 135E-6 9.27E-6 5.29E-5

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

Pericd of Record: 1976 - 1980




. Procedure Number:
Beaver Valley Power Station L .0DC-2.02
Title: Unit: Level Of Use:
= 1/2 In-Field Reference
. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS 0 123 of 128
ATTACHMENT M :
Page 2 of 3

BATCH RELEASE DISPERSION PARAMETERS (SPECIAL DISTANCES)

TABLE 2.3-36

VV-1 AND VV-2 DISPERSION PARAMETERS (X/Q) FOR BATCH RELEASES

2500 HRS/YR OR 2150 HRS/QTR FOR SPECIAL DISTANCES
(IDENTIFIED IN ATTACHMENT E TABLE 2.2-3)
(sec/m’)

INDIVIDUAL RECEPTORS

DOWNWIND SITE VEGETABLE MILK MILK MEAT
SECTOR*  BOUNDARY  GARDEN cow GOAT  ANIMAL RESIDENCE

N 9.75E-5 1.00E-5 - 421E6 4.95E-6
NNE 3.78E-5 5.11E-6 - 143E-6 4.72E-6
NE 6.13E-5 2.70E-5 6.20E-7 140E-7  6.20E-7
ENE 4.83E-5 5.58E-6 -- 5.71E-7 -

E 3.66E-5 3.99E-6 5.25E-7 1.19E-6 1.19E-6
ESE 2.99E-5 6.13E-6 - - 243E-6 6.13E-6
SE 2.55E-5 5.29E-6 8.24E-7 8.24E-7 2.13E-6
SSE 2.65E-5 6.72E-6 - 1.12E-6 3.95E-7 6.53E-6
S 2.52E-5 3.14E-6 2.83E6 -- 5.29E-6
SSW 2.60E-5 7.34E-6 4.15E-6 1.92E-6 7.34E-6
SW 2.13E-5 1.18E-5 - 741E-6 1.04E-5
WSW 1.34E-4 1.51E-5 4.46E-6 -- 1.38E-5
w 1.77E-4 1.25E-5 7.40E-6 - 1.02E-5
WNW 2.33E4 2.07E-5 1.49E-5 130E-6 2.07E-5
NwW 3.32E4 8.57E-5 - 424E-6 1.64E-5
NNW 1.90E4 4.69E-5 - 145E-6 1.09E-5

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

Period of Record: 1976 - 1980

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




Beaver Valley Power Station N ODC.2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference
. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS 0 124 of 128

ATTACHMENT M
Page3 of 3

BATCH RELEASE DISPERSION PARAMETERS (SPECIAL DISTAN CES)

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/m’)

INDIVIDUAL RECEPTORS

DOWNWIND SITE VEGETABLE MILK MILK MEAT

SECTOR* BOUNDARY GARDEN COW  GOAT ANIMAL RESIDENCE
N 3.09E-9 3.30E-6 - 1.13E6 1.34E6 3.36E-6
NNE 2.85E-9 2.68E-6 - 6.52E-7 247E-6 2.68E-6
NE 2.02E-10 7.42E-9 544E-7  124B-7  S5.44BE-7 5.51E-9
ENE 1.02E-9 321E-6 - 6.29E-7 - 1.67E-9
E 2159 . 291E6 496E7  114E6 1.14E-6 2.91E-6
ESE 6.90E-9 4.97E-6 - 195E-6 4.97B-6 4.81E-6
SE 2.91E-6 3.52E-6 6.02E7  6.02E-7 143E-6 3.52B-6
SSE 491E-6 3.56E-6 6.53E-7  2.18E-7 3.47E-6 4.71E-6
S 2.41E-6 1.78E-6 1.65E-6 - 2.34E-6 2.96B-6
SSW 4.83E-6 2.52E-6 1.50E-6  6.60E-7 2.52E-6 3.96E-6
SW 4.82E-6 2.75E-6 - 1.78E-6  2.44E-6 2.75B-6
WSW 5.77E-7 2.81E-6 8.79E-7 - 2.57E-6 2.81E-6
w 2.88E-9 1.68E-6 4.89E-7 - 1.37E-6 1.68E-6
WNW 3.40E-9 1.61E-6 113E6  1.10B7 161E-6 1.61E-6
NW 1.34E-9 3.31E-8 - 20387 1.07E-6 3.10E-8
NNW 1.52E-9 3.73E-6 - 1.73E-7

*Measured relevant to BV-1 natural draft cooling tower
Period of Record: 1976 - 1980

1.31E-6 3.81E-6
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TABLE 2.3-38

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

(sec/m’)

CONTINUOUS RELEASES 2500 HRS/YR OR 2150 HRS/QTR

DISTANCES TO THE CONTROL LOCATIONS, IN MILES

SECTOR :00-05 05-1.0 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50
N 2.75E-15 1.07E-5 4.10E-6 2.61B-6 151E-6 1.13E-6 8.84E-7 7.13E-7 593E-7 5.06E-7
NNE 590E-17 5.39B-6 283E-6 2.19E-6 136E-6 1.13E-6 8.05E-7 6.51E-7 5.64E-7 4.81E-7
NE 445B-16 -1.67E-8 7.39E-8 228E-6 1.72E-6 1.19E-6 9.28E-7 6.76E-7 7.34E-7 5.32E-7
ENE 1.92E-15 8.87E-8 2.60E-6 221E-6 1.66E-6 1.13E-6 925E-7 7.23B-7 6.06E-7 3.82E-7
E 1.84E-15 5.10E-6 277B-6 223BE-6 144E-6 1.12E-6 874E-7 692E-7 S5.11E-7 4.82E-7
ESE 2.96E-13 5.26E-6 348E-6 204E-6 134E-6 9.93E-7 6.70E-7 5.76E-7 4.37E-7 3.83E-7
SE 9.16E-8 3.13E-6 -3.38B-6 199E-6 131E-6 9.58E-7 7.14E-7 574E-7 4.32E-7 3.68E-7
SSE © 3.50E-8 486E-6 333B-6 19586 1.29E-6 942E-7 6.55E-7 5.24E-7 395E-7 3.32E-7
S 1.22E-7 4.12B-6 397E-6 234B-6 159E-6 1.17E-6 7.75B-7 6.24E-7 4.74E-7 4.00E-7
Ssw 1.75E-5 622E-6 284E-6 2.18E-6 148E-6 1.08E-6 7.83E-7 631E-7 5.62E-7 4.77E-7
SwW 2.08E-5 ° 9.11E-6 347E-6 2.19E-6 125E-6 . 1.11E-6 81967 7.17E7 6.89E-7 5.85E-7
WsSw 8.56E-8 935E-6 3.16E-6 229E-6 146E-6 101E-6 9.06E-7 752E7 599E-7 S5.07E-7
w 5.44E-17 452E-6 421B-6 249E-6 1.69E-6 125E-6 4.86E-7 7.68B-7 S5.80B-7 5.48E-7
WNW 9.25E-18 1.44E-8 5.66BE-8 192B-6 1.59E-6 1.17E-6 7.75E-7 4.61E-7 5.28E-7 4.89E-7
NwW 2.61E-16 1.98E-8 837E-8 224E-6 1.46E-6 1.08E-6 8.09E-7 6.12B-7 542E-7 4.60E-7
NNW 191E-15 391E-6 3.66E-6 2.15E-6 140E-6 1.08E-6 8.03B-7 648E-7 5.37E-7 4.56E-7
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Beaver Valley Power Station

Procedure Number:

1/2-ODC-2.02
Title: Unit: Level Of Use:
1/2 In-Field Reference

. Revision: Page Number:

ODCM: GASEOUS EFFLUENTS 0 196 of 198
ATTACHMENT O ' :
Page 1 of 1
GASEOUS RADWASTE SYSTEM
i '
FIGURE 2.4-1

BV-1 AND 2 GASBOUS RADVASTE SYSTEM
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Beaver Valley Power Station

Procedure Number:

ATTACHMENT P
Page 1 of 1
BV-1 AND BV-2 GASEOUS EFFLUENT RELEASE POINTS

FIGURE 2.4-2
BV-1 AND 2 GASBOUS EFFLUENT RELBASE POINTS

1/2-O0DC-2.02
Tite: Unit: Level Of Use:
1/2 In-Field Reference
. Revision: Page Number:
ODCM: GASEOUS EFFLUENTS 0 197 of 198

—=— Ohio River
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Release Point & Description

1. Unlt 13 Ventllation Vent

2. Unit 11 Contalrment /7 SLCRS Vent
3. Unit 182: Process Vent

4. Unit 21 Ventilation Vent

3. Unit 21 Contalrment / SLCRS Vent

7. Unft 2:  Waste Gas Storsge Vault Vet
8. Unit 2: Beconteminetion Buiflding Vent

Elevation

T 79 feet = 24 meters

156 feet = 47 maters
473 feet & WS maters
85 fest = 25 meters
156 foet = 47 maters

6. Unit 2: Condermate Polishing Sullding Yent 80 feet = 24 meters

30 feet s 2% meters
83 fect = 2K meters
109 feet » 33 maters

9. Unit 2:  Turbine Bullding Vent
Hate: The Release Point shown for the Unit 2 Turbine Buflding Yent Is

a representative exhaut point for the 10 roof exhaust outlets.
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