ATTACHMENT A
ODCM, Revision 23

910, 324 910318
POR  ALOCK 05000341
R FOR



OFFSITE DOSE CALCULATION MANUAL

NUCLEAR GENERATION SITE

UNITS 2 AND 3

ODCM2
3081c-22.man ng;gg? -




0DCK

TABLE OF CONTENTS

Page
LIST OF FIGURES ....cvvvivunes A AR de kst Als AR 2 R |
l EURT B0 MBS o i oniins vdasinn san inss e e Cvenens VoV = ‘
INTRODUCTION ...... o R o L YRR S| P SR S TP P B PR S vii |
1.0 LIQUID EFFLUENTS. .\ vvvvivonsannsssnsnnannsssnsssnsassnnbssssnnss . 1]
1.1 CONCEntration. ... covervresinnsnnnscssnnssssssssnssnissss o U
1.1.1  Specification. . ccviuienriinrrrrissrainaniiianiiniiinnans 1]
1.1.1.0, 1.1.1.2 Surveillances......coovevevnnannennnnnnnnany 1-]
Y T P PR S ST T T T PR R R R R R PR A SRR 1-5
1.2.]  SPOCHfICatION. «voevirieririrrinsetanreinarnsiracanns 1-5 '
1.2.1.1 SUPVEI Y YANCR. . ot vrvvisnavtosssasssesnssasssoraantnss 1-% ‘
1.3 Liquid Waste Treatment........covvvvvnnnnsvnnnrnnsnnnnsnnnin, 1-6
1.3.1  Specification. covererannisrinnnnravesrnsssnrssannnnns 1-6
1.3.1.1, 1.3.1.2, 1.3.1.3 Surveillances......covavvinanrnnnns 1-6
1.4 Liquid Effluent Monitor Setpoints.......ccivvivvviiirinaninns 1-8
» 1.4.1 Batch Release Setpoint Determination.........covvuvvn 1-10
1.4.2 continuous Release Setpoint Determination............ 1-16
1.5 lose Calculations for Liquid Effluents.........cooivvivivnnn 1-27
1.6 Representative SampIing....covevsvvnnesnnssosensvossnncsnsnns 1-30
.0 DARROUE BFPLUENTR. o s v cnosoinitsorstosiysnatsninosissosddossnaeneysh 2-1
Bl DN RRER o 40 b o hivast b svaansnss iRDIIASLIARESREEITETSR OO 2-1
PR T LT T T Pt e e i) Ape (e R D e L 2-1
sBedoly Bedol8 SUPYVOITIANCHB s civovninovstenavssisianessues 2-1

T Eee UV T T e e N S R s T e

el BDBCITACARION 4o s 00 uanis PR R SReSC ROLCE St e 2-5

T T T T I e AR Rl R R Rtr s M ISR 2-5
2.3 Dose - Radioiodines, Radioactive Material. in Particulate

L Y ERiar ) TR R W N A e et i 2-6

BB s DT I L s son s n b riens b s sis s ERets et es due Towe. o

B Ll DUV L BB o o e ottt et ouneeetnsosonssssesssssssess o 2-6

Revision 22
08-02-90



ODCM
TABLE OF CONTENTS (Continued)

Page
2.4 Gaseous Radwaste Treatment..........coovevaevnsnnnannnnnannas 2+7
2.4.0 SPOCHTACAtION. covvvnsitnranrnririnasnnrsansass varanany 3-7

2.8.0.) SUPrVEIIANCE .« vverrroriirrisiarasasntssorhsasaniiias 0.

2.4.1.2, 2.4,1.3 Survetlances. ...ovveivrienasensiniirinninny 2-8
BB FOLAY DOBP.cssiihasinseninss s spasaisssssssussasnasssissesessss 2-9
2.5.1 SPECAFICatION. ..ovviiniiiniiriranrntiiiraisisisirr e 2-9
2.5.1.1 SUrve lIanCe. .« ovanuirrrrrasesannrsasssranssinataneas 2-9

2.6 Gaseous Effluent Monitor Setpoints .....covvvivviinianiinanes 2-11
2.6.1 PIant SLACK ...ivvevitriisnrrisnanrtasananstassainns 2-11

2.6.2 Condenser Evacuation SysStem.........ccvivvvnsvnnvnnans 2-1%

2.6.3 Containment PUPGe .......ovvvvvnnsnnsnnnsansnrannnaes 2-18
2.6.4 Waste Gas Header .........covsevvrvvnnansanasssssnanns 2-21

2.7 6 ous Effluent Dose Rate ........ccvviunnvansrnansnnnnennns 2-26

.7.] NoLI® GaSES vivvvevvrrnvsrnnsoniviasassssrnsesssnenns 2-26

2.7.2 Radioiodines and Particulates ......covvvvvvvvinnvnns 2-27

2.8 Gaseous Effluent Dose Calculation ......cvvvvvnninnnnsnnnnnns 2-29

2.0.1 NODY® GOBEB .cvvssvcosssrrsansatenssnnsssonsssnsstes 2-29

2.8.1.1 Historical Meteorology ....covvneviiiannnns 2-29

2.8.1.2 Concurrent Meteorology ......ccovvvvuvnnnnns 2-30

2.8.2 Radiofodines and Particulates ........c.ovvvivvvnnnnns 2-31

2.8.2.1 Historical Meteorology ......covvenvunnanes 2-31

2.8.2.2 Concurrent Meteorology .....covvvvsnavnnnss 2-33

2.9 Tota) Dose Calculations .......covv vovivnnnnnnsnnns S 8 S 2-81

2.9.1 Total Dose to Most Likely b mber of the Public ...... 2-81

2 8.1.1 Annual Total Organ Dose ........cvovvuuvnns 2-8]

2.9.1.2 Annual Total Whole Body Dose ............us 2-82

2.9.1.3 Annual Total Thyroid Dose .......covvuvvies 2-83

3.0 PROJECTED DOSES
3.1 Liquid Dose ProJection ......coevevenosnrnnnnsrnacnsanvansnss 3-1
3.2 Gaseous Doss ProJection c.ccevessiinaeracisssrssnesssascanstns 3-1
B0 EOURIIIENT o bioinss s s anilisns e smn s sraee sl S APTnds suas s dal oy vads 4-1
4.1 Radioactive Liquid Effluent Menitoring Instrumentation... ... 4-1
B.3.3 BDOCITICARION  coneranasnnorisnassrsasisineosentnsssiees 4-1
Bedodoly 8112 BUMVBLITANEDD . s vvcbssvnnnostinnsssnasonsianes 4-]
Revision 23
i1 02-28-91

e A A R G T Ry,



5.0

5.0

0DCH
TABLE OF CONTENTS (Continued)

Page
4.2 Radioactive Caseous Effluent Monitoring Instrumentation...... 4-6
§.2.)1 Specification. covuvvvieiiiiirr i i 4-6
8.2.0.) SUPVRIYYANCR. . v vvvveroanvrnasrnarasrasssnsssotsasns 4-6
4.3 Operability of Radiocactive Waste Equipment...........covvuvns 4-13
Radiological Environmentai Monitoring........ocovivivvvninniniinay 5-1
5.1 MOnitoring Program........oeerseenrsssneisssiaanntssarssnns 5-1
5.1.1 SpeCIfICation. ..ovvrriirririiriainis ciiiiiaiins 5-1
5.1.1.1 SUPVEI I YONCE. oo cnossssssranitnsranssassrtasses 6.2
B.2 Land USe COMSUS. .. v sernrnnnsrsnanssssssasanisssnisessnssss 5-1]
§.2.1 SPeCIFICAtION. v ovvrvvrsnrviirsariarisircrransns 5-11
5.8.1.1 BT ITANEE . 5 e 0000 565 00s 8 b sabaresaddnsseanans 5-11
5.5 Interlaboratory Comparison Program.........ccovvvvvevvananiins 5-12
5.3.1 SPOCIFICAtION. covvvaiiirarsirinnsnsintaininneans 5-12
§:3.1.1 BUPVOT L ORED . oo v or et tnunssenanasossns vnesedsns 5-12
5.4 Annual Radiological Environmental Operating Report........... 5-13
6.5 Sample LOCations. . .ovvvuvrrrsrnrsarirsrensssssascnsarsnnsses £-14
AIBAOTSEPALIVG . . o covervvarrsovioornsoinsesssssesedassnsssnneasisse 6-1
CRER T T T T SO RS - I SR gy S 6-1
6.2 Administrative Controls. . .c.covorvenvrinncssncannanasanvsnsnnose 6-6
6.3 Major Changes to Radioactive Waste Treatment Systems
CLIQUES B0 BABBOUS) ¢ o s vovivvnnsnsnsnassannsnsinesdssnnnneioss 6-8
R R I S T U P R P S R B K €-9

Revision 22

1114 08-02-90



\ sttt Uk aniit RO i

0bCM
L'S) OF FIGURES

[igure Litle Page
1-2 Site Boundary for Liquid Effluents.........cooviiiinrniininiininy 1-7
2-2 Site Boundary for Gaseous Effluents.........ccovivivvivvinnninnnnn 2-10
4-5 SONGS 2 and 3 Radioactive Liquid Waste Treatment Systems......... 4-14
4-6 SONGS 2 and 3 Radinactive Gaseous Waste Treatment Systems........ 4-15
4-7 S011d Waste HandlIng. . oovvvvvnninnnniirssnsnsasssssnssninsrnnnns 4-16
§-1 Radiological Environmental Monitoring Sample Locations........... 5-23

" i




0DCM
LIST OF TABLES

Table Title Page
1-1 Radioactive Liquid Waste Sampling and Analysis Program...... 1-2
1-3 Liquid Effluent Radiation Monitors

Calibration Constants .......ovivecners snnssnnneesssnnsanns 1-26
1-4 Dose Commitment Factors A, ......oovvvvunnnnsrririnannnnaes 1-28
2-1 Radioactive Gaseous Waste Sampling and Analysis Program..... 2-2
2-3 Caseous Effiuent Radiation Monitor

Calibration CONSLANtS .....vivviiarrnsirnrsscnssssnnnsonsnns 2-25
2-4 Dot Factors for Noble Gas and Daughters ........coovevainns 2-35
2-5 Dose Parameters Py, .....ooooiiiiiiiiiiiieiiiiiiiiiane 2-36
2-6 Controlling iocation FAactors .......ceeesvvsnereninannnnanans ¢-37
2-7 Dose Parameters R, for Sector R ) PR e O o 2-38
2-8 Dose Parameters R, for Sector Q.......ccovve civvnnnnannine 2-41
2-9 Dose Parameters R, for Sector R......cccovivveriniiininainns 2-50
2-10 Dose Parameters R, for Sector A..c.cvviseensnrrnnns CaY A 2-55
2-11 Dose Parameters R, for Sector B...... P 2 padn FEA 2-58
2-12 Dose Parameters R, for Sector C.........coovvviiiinnnaniinn, 2-61
2-13 Dose Parameters R, for Sector D...........covvevviiiiininanns 2-66
2-14 Dose Parameters R, for Sector E............ovvvvis AP . 2-69
2-1% Dose Parameters R, for Sector i............. 8 aanats ‘... ..... 2-72
2-16 Dose Parameters R, for Sector €. ........ e von 277
4-1 Radioactive Liquid Effluent Monitoring Instrumentation ..... 4-2
4-2 Radioactive Liquid Effiuent Monitoring Instrumentation

Surveillance Requirements......... R p e g A vab b e dia 4-4
4-3 Radioactive Gaseous Effiuent Monitoring Instrumentation..... 4-7
4-4 Radioactive Gaseous Effluent Monitoring Inst.umentaticn

Surveillance Requirements. .......vvvuvunnrvnoonssnnenannnss . 4-10

v Revision 23

02-28-91



0DCM
LIST OF TABLES (Continued))

Jable Title Page
5-1 Radiological Environmental Monitoring Program............... 5-3
5-2 Reporting Levels for Radioactivity Concentrations in

Environmental SAMPIeS. .. ..vuviviirsniaraiinrai it 5.7

5-3 Meximum Values for the Lower Limits of Detection (LLD)...... 5-8
5-4 Radiological Environmental Monitoring Sample Locations...... 5-15
5-5 PIC Radiological Environmental Monitering Locations......... 5-21
5-6 é;ctor and Direction Designation for Radiological

vironmental Monitoring Sample Location Map ............ oo 800
6-1 Operacional Modes.........c.us S AR LN A N 6-4
6-2 Frequency NORARION. .. ..vvvivereriirissnnnsannassernssnnnnnss 6-5

vi Revision 21

02-15-90



INTRODUCT 10N

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the
RADIOLOGICAL EFFLUENT TECHNICAL SPECIFICATIONS (NUREG 0472). The ODCM

enumerctes dose and concentration specifications, instrument requirements, as
well as describes the methodology and parameters to be used in the calculation of
offsite dnses due to radioactive 1iquid and gaseous effluents. In order to meet
release limitations it additionally calculates the 1iquid and gaseous effluent
monitoring instrumentation alarm/trip setpoints. The environmental section
contains a 1ist of the sample locations for the radiological environmental

monitoring program.

The 0CM will be maintained at the Site for use as a documenrt of Specifications
and acceptable methodologies and calculations to be used in implementing the

Specifications. Changes in the calculational methods or parameters will be

incorporated into the ODCM in order to assure that the ODCM represents the
present methodology.

vii



1.0

LIQUID EFFLUENTS

1.1 CONCENTRATION
SPECIFICATION

1.1,

b}
4

The concentration of ridioactive material released from the
site }soo Figure 1-2) shall be limited to the concentrations
specified in 10 CFR Part 20, Appendix B, Table 11, column 2
for radionuc)ides other than dissolved or entrained noble
gases. For dissolved or entrained noble gases, the
concentration shall be limited to 2 x 10° microcuries/ml

total activity.

APPLICABILITY: At all times

ACTION:

With the concentration of radioactive material released from
the site exceeding the above limits, immediately restore the
concentration to within the above limits.

SURVEILLANCE REQUIREMENTS

Radioactive 1iquid wastes shall be sampled and analyzed according to
the sampling and analysis program of Table 1-1.

The results of the radioactivity analyses shall be used in
accordance with the methodology and parameters in Section 1.4 te
assure that the concentrations at the point of release are
maintained within the limits of Specification 1.1.1.

1-1 Revision 22
08-02-90




TABLE 1-]
RADIOACTIVE LIOUID WASTE SAMPLING AND ANALYSLS PROGRAM

P

Lower Limit
Minimum of Detection
Liquid Release Sampling Analysis Type of Activity (LLD) "
Type Frequency Frequency  Analysis . (uli/ml)
A. Batch Hgste p P y
Release Each Batch Each Batc! Princ pu} Gamma 6x10
Emitters

1131 1x10°

p Dissolved and I1x10°
One Batch/M Entrained Gases
(Gamma emitters)

b M H-3 1x10°
fach Batch Composited
Gross Alpha 1x10°

O

P Q Sr-89, Sr-90 Ex10°
Each Batch Compositeb

Fe-55 1x10"*

NOTE BATCH RELEASE PATHWAYS: Primary Plart Makeup Storage Tanks, Radwaste Primary
Tanks, Radwaste Secondary Tanks, Miscellaneous Waste Condensate Monitor Tanks,
Blowdown Processing Sump, FFCPD sumps (high conductivity, low conductivity).

B. Continuous 0 v ‘ Pr\nc1pa} Gamma
Releases®: Grab Sample CompositeS Emitters

5x10°"

-13]) 1x10°

M Dissolved and 1x10°
Grab Sample Entrained Gases

(Gamma_emitters)

H-3 1x10°

D M

¢
Grab Sample Composite Gross Alpha 1x10°

D Q
Grab Sample Composite®¢  Sr-89, Sr-90 5x10°"

Fe-55 1x10-*

NOTE CONTINUOUS RELEASE PATHHAI§:
$/6 Blowdown Bypass Line"
Exchanger,

Turzine Plant Sump, Blowdown Processing Sump,™™
y /6 Blowdown, Salt Water Discharge from CCW Heat

Revision 22
08-02-90




TABLE 1-1 (Continued)
JABLE NOTATION

2 The LLD is the smallest concentration of radicactive material in a sample that
will be detected with 95% probability with 5% probability of falsely concluding
that a blank observation represents a “real” signal.

For a particular measurement system (which may include radiochemical separation):

4.66 s

LLD = b
EoVe2.22x10" ¢Y o exp (-2at)

where:

LLD is the "a priori" lower 1imit of detection as defined above (as
microcurie per unit mass or volume),

sp s the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (as counts per minute),

E is the counting efficiency (as counts per transformation),

V is the sample size (in units of mass or volume),

2.22 x 106 is the number of transformations per minute per microcurie,

Y is the fractional radiochemical yield (when applicable),

» is the radioactive decay constant for the particular radionuclide, and

at is the elapsed time between midpoint of sample collection and time of
counting (for plant effluents, not environmental samples).

The value of sp used in the < Iculation of the LLD for a particular measurement
system snall be based on the ctual observed variance of the background counting
rate or of the counting rate of the blank samples (as approprilte? rather than on
an unverified theoretically predicted variance.

In calculating the LLD for a radionuclide determined by gamma ray spectrometry,
the background should include the typical contributions of other radionuclides
normally present in the samples. Typical values of E, V, Y and at should be used
in the calculation.

I* should be recognized that the LLD is defined as an g priori (before the fact)
limit representing the capability of the measurement system and not as 3
oosterip i (after the fact) 1imit for a particular measurement . ¥

':o;Ia :oro complete discussion of the LLD, and other detection 1imits. see the

ollowing:

21; HASL Procedures Manual, HASL;!?Q (revised annualiy).

2) Currie, L. A., "Limits for Qualitative Detection and Quantitative Determination -
Application to Radiochemistry” Anal. Chem. 40, 586-93 (1968).

(3) Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques,® Atlantic
Richfield Hanford Company Report ARH-2537 (June 22, 1972).

1-3 Revision 21
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TABLE 1-1_(Continued
TABLE NOTATION

A composite sample is one fn which the quantity of liquid sampled is
proportional to the quantity of liquid waste discharged and in which the
method of sampling employrd results in a specimen which is representative of
the liquids released.

To be representative of the quantities and concentrations of radiocactive
materials in liquid effluents, samplis shall be collected continuously in
proportion to the rate of flow of the effluent stream, Prior to analysis,
all samples taken for the composite shall be thoroughly mixed in order for
the composite sample to be representative of the effluent release,

A batch release is the discharge of 1iquid wastes of a discrete volume,
Prior to sampling for analyses, each batch shall be isolated, and then
thoroughly mixed, b{ 2 method described in the ODCK. to assure
representative sampling

A continuous release is the discharge of liquid wastes of a nondiscrete
volume; e.g., from a volume of system that has an input flow during the
continuous release.

The principal gamma emitters for which the LLD specification applies
exclusively are the following radionuclides: Mn-54, Fe-59, Co-58, Co-60,
7n-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144. This 1ist does not mean
that only these nuclides are to be detected and reported. Other peaks which
sre measurable and identifiable, together with the above nuclides, shall
also be identified and reported.

Administrative controls g':al)l provide for composite sampling of the
continuous releases per note b vice note ¢ until January 1. 19&3.
Continuous proportional sampling shall be in accordance with note ¢ from
January 1, 1983 and all times subsequent as required by Tauls 1-1.

The first sump volume of BPS ion exchanger regeneration process shall be
treated as a batch release.

Sampling of this flow is not required if at least once per 31 days blowdown
bypass isolation valve (S21301MU618 for Steam Generator 2E088, S21301MU61S
for Steam Generator 2E089, S31301MU618 for Steam Generator 3E088 and
$31301MU619 for Steam Generator 3E089) 1z verified locked shut.

1-4 Revision 22
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1.0

LIQUID EFFLUENTS (Continued)
1.2 DOSE
SPECIFICATION

1.2.1

The dose or dose commitment to an individual from radioactive
materials in 1iquid effluents released, from each reactor
unit, from the site (see Figure 1-2) shall be limited:

During any calendar quarter to less than or equal to 1.5 mrem
to the total body and to less than or equal to 5 mrem to any
organ, and

During any calendar year to less than or equal to 3 mrem to
the total b.dy and to less than or equal to 10 mrem to any
organ.

APPLICABILITY: At all times

ACTION:

With calculated dose from the release of radioactive
materials in 1iquid effluents exceeding any of the above
1imits, in 1ieu of any other report required by Technical
Specification 6.9.1, prepare and submit to the Commission
within 30 days, pursuant to Technical Specification 6.9.2, a
Sgocial Report *“ich identifies the cause(s) for exceeding
the 1imit(s) ano defines the corrective actions taken to
reduce the releases and the proposed actions to be taxen to
assure that subsequent releases will be in compliance with
Specification 1.2.1.

SURVEILLANCE REQUIREMENTS

R ng¥§_;;1;n1|1{¥n‘ Cumulative dose contributions from 1iquid
e fluents shall be determined in accordance with Section 1.5 at
least once per 31 days.

1-5 Revision 21
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1.0 LIQUID EFFLUENTS (Continued)
1.3 LIOUID WASTE THEATMEN)
SPECIFICATION

1.3.1 The liguid radwaste treatment system shall be OPERABLE. The
appropriste portions of the system shall be used to reduce
the radicactive materials in 1iquid wastes prior to their
discharge when the projected coses due to the 1aQJ)d effluent
from the site (see Figure 1-2) when averaged over 3] days,
would g!(eed 0.06 mrem to the total body or 0.2 mrem to any
organ,

APPLICABILITY: At all times
ACTION:

8. With radiosctive 1iquid waste being discharged without
treatment and in excess of the above 1imits, in lieu of any
other report required by Technical Specification 6.9.1,
prepare and submit to the Comnission within 30 days pursuant
to Technical Specification 6.9.2 & Special Report which
includes the following information:

L Explanation of why 110/ (0 radwaste was being discharged
without tres*us.., iaentification of the inoperable
equipment or subsy..ems and ‘he reason for
inopers of)1ity,

Acty.n(s) taken to restpre the inoperable equipment to
OPERABLE status, and

Summary description of action(s) taken to prevent &
recurrence.

SURVELLLANCE REQUIREMENTS

1 Doses dus to 1iguid releases shall be projected at least once per 3]
days, in accordance with Section 3.1.

During plant operation (Mode 1-4), the appropriate portions of the
1iquid radwaste treatmert system shall be demonsirated OPERABLE by
operating the 1iquid radwaste treatment system equipment for at
least 15-minutes at least once per 92 days unless the 1iquid
radwaste system has been utilized to process radioactive 1iquid
effluents during the previous 92 days.

In plant shut-down (Mode 5, 6) the apqropr1ate portions of the

11quid radwaste treatment system shall he <emonstrated OPERABLE by
operating the 1iquid radwiste treatment . tem ecuipment for at
Teast 15-minutes prior te processing ‘iyuilis unless the appropriate
1iguid radwaste system h s been uti?ized to process radioactive
11quid effluents during the previous 9% days.

*Per reactor unit

Revision 22
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1.0 LIOUID EFFLUENTS (Continued)

1.4 Liguid Effluent Monitor Methods of Setpoint Calculation
Liquid Radwaste Effluent Line Monitors provide alarm and automatic
termination of release prior to exceeding the concentration 1imits
specified in 10CFR20, Appendix B. Table 11, Column ¢ at 1ihe
release point to the unrestricted ared To meet this spec!
and for the purpose of implementation of Specification |
the alarm/trip setpoints for liquid effluent monitors and flow
megsurement devices are set to assure that the following equatior

is satir 1ed:

where:

Mp(eff » the effective effluent maximum concentration

permissible 1imit (uCi/m1) at the release point
to the unrestricted area for the radionuclide mixture

being released,

WIS
NNy

Revision 2]
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LIQUID EFFLUENTS (Continued)
1.4 Liquid Effluent Monitor Methods of Setpoint Calculation (Continued)
where
F. fractional concentration of the radionuclide as
‘ obtained by sample analysis

number of radionuclides identified in sample analysis

h " a
MPC of the {*M radionuclide (10CFR20, App B,
Tabie 11, Column 2)
the setpoint, in uCi/m), representative of a
radionuc)ide concentration for the radiation monitor
measuring the radiocactivity in the waste efluent ine

prior to dilution and subsequent release.

the permissible waste effluent flow rate at the
radiation monitor location, in volume per unit tine

in the same units as for |

the dilution water flow in volume per unit time. The
dilution water flow (F) 1s 185,000 gpm per circ pump

(4 total) and 17,000 gpm per saltwater pump (2 'n.al)

'

The design flowrate of each circulating water pump is 205,000 gpm

The value used in the determination of F takes into account factors
such as frictional losses, pump inefficiency, and tidal flow, and
provides reasonable assurance that the radioactive release

concentration 1s not underestimated.

Revision 21
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1.0

LIQUID EFFLUENTS (Continued)
1.4 Liguid Effiuent Monitor Methods of Setpoint Calculation (Continued)

Administrative values are used to reduce each setpoint to account for

the potential activity in other releases. These administrative values

shai1 be periodically reviewed based on actual release date (including,

for example, any saltwater discharge of the component cooling water heat

exchanger) and revised as necessary.

1.4.1]

Batch Release Setpoint Determination

The waste flow (R) and moniter setpoint (c) are set to
meet the condition of equation (1-1) for the effective
MPC (MPt.ff) 1imit, The method by which this is

accomplished 1s as follows:

S1EP 1 The isotopic concentration for each batch
tank (or sump) to be released is obtained from
the sum of the measured concentrations in the

tank (or sump) as determined by analysis.

C . f (;"1 . C. . C‘ + C‘ . CF. (1-3)
where:
C « the total concentration in each batch tank, (uCi/ml)

f Cv' « the sum of the measured concentrations for each

radionuclide, 1, in the gamma spectrum. (uCi/ml)

C,. = the Fe-55 concentration as determined in the previous

quarterly composite sample. (uCi/ml)

1-10 Revision 22
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LIOUID EFFLUENTS (Continued)

1.4.1 Batch Release Setpoint Determination (Continued)

( « the gross alpha concentratior determined in the
Qa

previous monthly composite sample (uCi/ml)

C « the Sr-B89 and Sr-90 concentrations as determined in the

"

previcus quarterly composite sample (uCi/ml)

C « the H-3 concentration as determined in the previous

monthly composite sample. (uii/ml)

STEP 2: The effective MP( (MP(‘,,) for each batch tank (or sump)

is determined using

J - (1-4)

MPC_ 4+ MPCS, MPC,, = the 1imiting concentrations of the
v

t\
MPC,P‘ MPLO appropriate radionuc)ide from 10CFR20,

Appendix B, fable 11, Column 2.

NOTE: For dissolved or entrained noble gases, the concentration
shall be limited to 2.0E-4 uCi/ml total activity.

STEP 3 The radioactivity monitor setpoint (m (uCi/ml),
may now be specified based on the values of

€, 2C .., F, W and R to provide compliance

"y\ eff
with the 1imits of 10CFR20, Appendix B, Table 11,

Column 2. The monitor setpoint (cpm) 1s taken

from the applicable calibration constants given

in Table 1-3 to correspond to the calculated

monitor concentration limit (m (uCi/ml).

1-11 Revision 2]
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1.0 LIQUID EFFLUENTS (Continued) |
1.4.1 Batch Release Setpoint Determination (Continued) 1
1411 BADMASTE DISCHARGE LINE MONITOR. (2/3:7613) ‘

The value for Cn. the concontration 1imit at the detector, l
I

is determined by using:

_n_mu_ﬁ_u ) (1-8)
m
ik t "E‘.ffz""' "gzoffn

€
where:
n « number of tanks to be released.
c.,, « effective gamma isotopic conceniration at the monitor

for the tank combination to be released (oqua' to

b Cv‘ for single tank releases).
{

Ry (40y ¢ Ry (Byqdg ¢ o Ry (Bgy)y
' ) s

(1-6)

(f C71)’. (f C11)z. etc. = the tota) gamma isotopic concentration
of first tenk, second tank, etc. (uCi/ml).

R,. “2' etc. = the effluent flow rate from first tank,
second tank, etc. Values of R for each

tank are as follows:
Radwaste Primary Tanks R « 140 gpm/pump (x no. of pumps to be run)
Radwaste Secondary Tanks R = 140 gpm/pump (x no. of pumps to be run)
Primary Plant Makeup Tank R « 160 gpm/pump (x no. of pumps to be run)
Condensate Monitor Tanks R = 100 gpm/pump (x no. of pumps to be run)

1-12 Revision 21
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1.0 LIQUID EFFLUENTS (Continued)
1.4.1.1 RADWASTE DISCHARGE LINE MONITOR (2/3:7813) (Continued)

NOTE: Since the values of R are much smaller than F, the term

(F « R) in equation (1-1° may be replaced by 1.

MPCogpyr MPCogpps €tC. = values of MPC ., from equatinn (1-4) for

first tank, second tank, et.,

Cl, cz. etc. = values of C, the total coicentration, from
equation (1-3) for the first tank, second
tank, etc. in uCi/ml.

Ripgyy 4nd SGgp. 5y SBgg.p+ SGgg.yr Shgg.3e By Byy Tpo Ty are
administ ative values used for s‘nultaneous releases from the
Radwaste Effiuent discharge and any or all uf the four Steam
Generators as well as continuous discharges from the two Blowdown
Processing Systems and the two Turbine Plant Sumps. The

fractions m,.l’ and sﬁ.a_zo S%’.zo “”.,' s"’-)’ 82. B’o Tz» T3
will be assigned such that RN,g,, + SGgg o + SGgg » + SGgg o

4 SGgg g + By ¢ By 4 Ty 4 Ty 1.0,

1-13 Revision 21
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1.0

LIQUID EFFLUENTS (Continued)

1.4.1.]

RADMASTE DISCHARGE LINE MONITOR (2/3:-7813) (Continued)

The 1.0 1s an administrative value used to account for the
potential activity released simultaneously from other release
points. This assures that the total concentration from 8!l
release points to Lhe plant discharge will not result in a
release of concentrations exceeding the 1imits of 10 CFR 20,

Appendix B, Table 11, Column 2 from the site.

NOTE: If Cm < C.f,. then no ralease is possible. To

increase C., increase dilution flow F (by running

more c1rcu?at1ng water pumps in the applicable dis-
charge structure), and/or decrecse the effluent flow
rates Rl. Rz. etc. (by throttling the combined flow

as measured on 2/3F1-7643, 2F1C-4055, 2FIC-4056,
3FI1C-4055 or 3r1c-ioso as appropriste) and recalculate

C. using the new F, R and equation (1-5).

If there is no release associated with this monitor, the
monitor setpoint should be established as close to background
as practica) to prevent spurious alarms and yet assure an alarm

should an inadvertent release occur.

1-14 Revision 21
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1.0 LIGUID EFFLUENTS (Concinued)

1.4.1.2  NEVIRALIZATION SUMP/EULL FLOW CONDLNSAI POLISHER DEMINERALIZER (FFCPD)
SUMP_DISCHARGE LINE MONITOR (Batch) (RY-7817, 3R1-7817)

"

he value for C, or C,, the concentration 1imit al the

Unit 2 or Unit 3 detector, is determined Dy using

(; 3(“, MP(Q‘, « the values of‘(. P(‘1 and Mp(off
as defined in STEPS 1) and 2) for the

Neutralization Sump/FFCPD Sumps

Neutralizetion Sump R « 500 gpm
FFCPD High Conductivity Sump K = 500 gpn

FFCPD Low Conductivity Sump R « 600 gpm

G the instantaneous concentration et the
4

detector (2RT-7817) in uli/cc

the instantaneous concentration at the

detector (3RT-7bi17) in uli/cc

82 and 83 are administrative values used to account for
simultaneous releases from both SONGS 2 and SONGS 3

neutralization sumps. The fractions 8, and B, (each normally

set to 0.05) will be assigned such that RH781? “ SCBS-?

GBSZ’S(’ 345('89-3‘[{2‘53‘12*%5 1.0,

1-1% Revision 22
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1.0 LIQUID EFFIVENTS (Continued)
1.4.1.2

NEUTRA AT 10N IMF OW CONDENSA dl HER DEMINE KA
SUMP_ D1 SCHARG! nml:,’mm:tmm-nm'm.muml

NOTE: If cz or C3 < f Cvf. then no release is possible.
To increase c2 or C,, increase dilution flow F (by
running more pumps), and’or decrease the effluent flow
rate R, (by throttling the flow as measured on 2FI-3722
and 3F1-3772), and recalculate Cz or Cy using the new
, R and equation (1-7) or (1-8).

1f there 1s no release associated with this monitor, the
monitor setpoint should be established as close to background
as practical to prevent spurious alarms and yet assure an alarm

should an inadvertent release occur.
1.4.2 Continuous Release Setpoint Determination

The waste flow (R) and monitor setpoint (C.) are set to neet
the condition of equation (1-1) for the effective MPC (HPC.ff)
1imit. The method by which this 15 accomplished is as follows:

STEP 1 The isotopic concentration for the continuous releases
are obtained for each release stream (steam generator
blowdown, steam generator blowdown bypass, blowdown
neutralization sump and turbine plant sump) from the
sum of the respective measured concentrations as

determined by analysis:

C= f‘11 + C° 4 Ct + C‘ + CF. (1-9)

1-16 Revision 22
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1.0

LIgul
1.4.2

D CFFLUENTS (Continued)

Continuous Release Setpoint Determination (Continued)

where:

C « total concentration (wCi/ml)

. the tota) gamma activity (uCi/m)1) associsted with

i
each radionuclide, 1, in the weekly composite
analysis for the release stream.

C. =« the total measured gross alpha concentration (uCi/ml)
determined from the previous monthly composite analysis
for the release stream.

CF. = the total Fe-55 concentration (uCi/ml1) as determined
in the previous quarterly composite sample for the
release stream.

Ct « the total measured H-3 concentration (uCi/ml) determined
from the previously monthly composite analysis for the
release stream,

c‘ = the total measured concentration (uCi/ml) of Sr-89
and Sr-90 as determined from the previous quarterly
composite analysis for the release stream.

SIEP 2: The effective MPC (NPC.ff) for each release stream (s'eam
generator blowdown, blowdown neutralization sump, or
turbine plant sump) is determined using:

1-10
HPCors "I G )J(c 3 3 Rty
{ (ﬂﬁ,) . (ﬁﬁf) * (P 3 ¢ fn h; ¢ iﬂmpct;
1-17 Revision 22
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1.0 LIQUID EFFLUENTS (Continued)
1.4.2 Continuous Release Setpoint Determination (Continued)

SIEP 3:

The setpoint, C. (uCi/m1), for each continuous release
radioactivity monitor may now be specified based on the
respective values o: ¢, ”Cyi' Fo MPC gpy and R to
provide compliance with the 1imits of 10CFR20,

Appendix B, Table 11, Column 2. The monitor setpoint
(cpm) s taken from the applicable calibration constants
given in Table 1-3 to correspond to the calculated

monitor 1imit c. (uCi/ml).
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LIQUIN EFFLUENTS (Lountinued)
1.4.2.1

NEUTRALIZATION SUMP
(2RT-7817, 3RT-7817)

The valu. for Cz or CS’ the concentration 1imit at the

Unit 2 or Unit 3 detector is determined by using:

(B,) (F)=C_, (1-11)
cz < i
T {R) (C/MPC )
B,)(F)aC (1-12)
Cy < (By) (F)EC_
J(C/MPC o g)

where:

C, f‘vi' nPc.,f « the values of C, f C,'1 and HP(.ff
as defined in STEPS | and 2 for the
Steam Generator blowdown /BPS neutra-

1ization sump.

R« The effluent flow rate at the
radiation monitor as defined in STEP 2
(maximum of 500 gpm).

Cz = the instantaneous concentration at the
Unit 2 detector (2RT-7817) in uCi/cc

C3 « the instantaneous concentration at the
Unit 3 detector (3RT-7817) in uCi/cc

Bz and l, ere administrative values used to account for
simultaneous releases from both SONGS 2 and SONGS 3
neutralization sumps. The fractions 02 and l, will be
assigned such that RW,g,q + SGgg » + SGgg.p * SGgg.g + SGgg. 4

1-19 Revision 22
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LIOUID EFFLUENTS (Continued)

1.4.2.)  NEUIRALIZATION SUMP DISCHARGE LINE MONJTOf
(2RY-7817, 3RT-7817) (Continuec)

1.0

NOTE 1f C, or C, € £ C_., then no release 15 possidie
[ v v,

To increase or C., increase dilution flow F (by

ot

running more circulating water pumps ), and/or decrease

the effluent flow rate R, (by throttiing the flow as

measured on 2F1-3722 and 3F1-3772), and recélculate

!

C, or C, using the new F. R and equation (1-11) or

™ ‘
(1-12)
1f there 18 no release associated with this monitor, the
l mosiitor setpoint should be established as close to background

as practical to prevent spurious alarms anc yet assure an alarm

should an inadvertent release ¢2Cu:

1-20 Revision 21
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LIQUID EFFLUENTS (Continued)

The value for Ceo o, Cga.ov Cpp.3 OF Cps.3 the concentration
1imit at the Unit 2 or Unit 3 detectors, is determined by using:

(S6gg. ) () €,

b (1-13)

§9-2 (“)(C/’"Pt.ff)
F

s s (SGgg.) (F)E €y (1-14)
TRY(C7MPC 4¢)

S ¥ (1-18)
59-3 "'i)(c/npc,f,)

(SG89-3)(H: C.,1 (1-16)

¢ s
$8:3 € TRy~

where:

C, f 611. NPCogs © values of C, f qu and MPC ¢ ¢
(as defined in STEPS 1 and 2 above)
for the steam yenerator blowdown bypass.
R = the maximum blowdown bypass effluent flowrate
per steam generator, 200 gpm.

Cgg.p =  the instantaneous concentration at the Unit 2 detector
(2RT-6759) 1n uCi/ml

the instantaneous concentration at the Unit 2 detector
(2RT-6753) in uCi/m

o
o
w

.
~
.

Cg9.3 = the instantaneous concentration at the Unit 3 detector
(3RT-6789) 1n ,Ci/m

Cga.3 =  the instantaneous concentration at the Unit 3 detector
(3RT-6753) fn wCi/m
1-21 Reviston 21
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1.0 L1GUID EFFLUENTS (Continued)
1.4.2.2

IUWN BYFA . MAKL
BT 6768 FRT-6789)

WL

STEAM GENERATOR B
(ZRT-6753, 2RT-6788
R'7313 lhd 5688'2’ Scag‘zo 5588’3! 5689’3. 821 B’; Tz. 13 lr'
administrative values used for simultaneous releases from tle
Radwaste Effluent discharge and any or all of the four Steam
Generators as well as continuous discharges from the two Blowdown
Processing Systems and the two Turbine Plant Sumps. The

fractions R",Bl’ and ssaa.zp SGe’.z. SG‘a_s. 53‘9.3. 02. B’| 72. 73
"‘1 be “‘19n.d such that RU,GIS + SG’.'Z + 56'9_2 + SG‘._J

+ SGG”’ 32 + a’ + 12 + T’ £ 1.0,

The 1.0 is an administrative value used to account for the
potential activity released simultaneously from other release
points. This assures that the total concentration from all
release points to the plant discharge will not result in a
release of concentrations exceeding the 1imits of 10 CFR 20,
Appendix B, Table 11, Column 2 from the site.

NOTE: 1f Cgo 50 Cgg.90 Cgg.g0 OF Cgg.3 € f Cy‘ (for the
respective steam generator), then no release is possible.
To increase Cgo o, Cgg oy Cgg. g OF Cgg g0 increase
dilution flow F (by running more circulating water
pumps), and/or decrease the effluent flow rate R (by
throttling the flow as measured on 2FIC-4055, 2FIC-4056,
3FIC-4055, 3FIC-4056 or 2/3F1-7643, as appropriate) and
recalculate Cgo o, Cgq p0 Cgo g OF Cgy o using the new
values of F, ® .2 zguation (1-13), (1-14), (1-18) or
(1-16).
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1.0 LIQUID EFFLUENTS (Continued)

1.4.2.2 SIEAM GENERATDL BL
(2RT-6783, 2Ri-073

1f there is no release asso

OWDONN_BYPASS D] £ LINE MONITORS
§ ,

DT .AT5" (Cont inued)
L SR1-6703, 35 (Continued

monitor setpoint shoulo De
as practical to prevent spu

alarm should an inadvertent release
TURRINE PLANT S 1P MONITORS (2R1-782) aRT.782)
‘.\{lL .x\f 2 AL DIVILAILNOS _AALDL LakAd. T

The value for (2 or [, (the concentration 1imit at the

Unit 2 or Unit 3 detector) is determined by using

v

(011)

<

- |
TRTTC/WP

values of C, ix,i and HP(C,,
(a8 defined in STEPS ) and 2 above)

for the turbine plant sump
R « 50 gpm/pump (x no. sump pumps to be run)

(2 « the instantaneous concentration at the Unit 2

detector (2RT-7821) in uCi/ml,

(3 » the instantaneous concentration at the Unit 3

detector (3RT-782Y" {n uCi/ml.
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LIQUID EFFLUENTS (Continuad)
TURBINE PLANT SUMP MONITORS (ZRT-7621, 3RI-7621) (Continued)

Tz an 13 are administrative values used to account for

simultaneons releases from both SONGS 2 and SONGS 3 turbine
plant sumps. The fractions Tz and 13 will be assigned such
‘ T, s ‘0°o

NOTE: If C2 or c3 £z C,'1 (:or the respective sump), then
no release is possible. To increase C, or (g0 increase
the d' lution flow F (by running more circulating water
pumps) and recalculate c2 or c, using the new value

of F and equation (1-17) or (1-18).

Use of a temporary discharge path from the Turbine Plant Sump 18
allowed providing the radiation menitor, 7821, in service and the
normal discharge path s used concurrently. Temporary pumps
facilitate faster discharge when draining the condenser to the
outfall via this pathway. The following conditions shall be met:

8. The release permit shall account for the entire volume of water
discharged from the Turbine Plant Sump.

b. The alarm setpoint for the monitor shall be adjusted to take
into account the entire discharge flow through both the normal
and temporary paths,

c. Procedures shall require the immediate termination of the
discharge via the temporary path if the monitor on the normal

path alarms.
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1.0 LIOUID EFFLUENTS (Continued)
1.4,2.3  TURBINE PLANT SUMP MONITORS (2R1-7821. JRI-7821) (Continued)

If there is no release associated with this monitor, the
monitor setpoint should be established as close to background
as practical to prevent spurious alerms and yet assure an

alarm should an inadvertent release occur,
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MONITOR

ZRT-6753
ZRT-6758
3RT-6753
3RT-6759
2/3RT-7813
2RT-7817
2RT-7821
3RT-7817

3RT-782])

Table 1-3

Liquid Effluent Radiarion Monitor
Calibration Constants
(uCi/cc/cpm)

__Co-60 ____Ba-l33

. 80L

14E-8

(2) This table provides typical (& 20%) calibration constants for the 1iquid
effluent radiation monitors.
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1.0 LIQUID EFFLUENTS (Continued)

1.5 Dose Ca'culation for Liguid Effiuents

commitment 1«
released

implement

the site related adult ingestion cdose commitment
factor to the total body or an organ, r, for each
identified principa)l gamma and beta emitter, 1, from
Table 1-4 in =arem/hr per uCi/m)

the average concentration of radionuciide, 1, in the
undiluted Yiquid effluent during time period,

it in (uCi/m)).

the dose commitment to the total body or an organ, r,

from the 1iquid effluent for the time period,

A(i. in mrem

the near field average dilution factor for (1J during the
time period, L!J. This factor is the ratio of the maximum
undiluted 1iquid waste flow during time period, Ltj. to the

average flow from the site discharge structure to unrestricted

receiving waters,

or maximum 1iQuid radioactive waste flow
discharge structure exit flow

the length of the jth time period over which (1J and

F, are averaged for all liquid releases, in hours.

™

Revicion 23
02-28-9)




TABLE 1-4

DOSE COMMITMENT FACTORS*, A, .
(mren hy per »() m!) v

radic Tota
Nuc ! ide ' Body
Wrviadhdisesd S - A -

H-3
IN-24
Cr-51]
|Mn-54
|Mn- 56
|Fe-55
|Fe-59

i((l-f‘l?

|Co-58

{Co-60

|Cu-64

{In-65 | 61045

|Br-B4

|Rb-88 |

|Sr-89 | 4.99E43

|Sr-90 | 1.23E+5

Sr-91 | 9.18E+)

1Sv-92 | 3.4BE+)

i~-90 06F+0

1Y-9ln 73E-2

1Y-92 5,326-1 |

|2r-95 1.50E+] J1E+0

ir-y7 Bl1E-1 | 1.78E-)
.9t BAE+D L03E+0
y«95m | 1.84E+0 L03E40
-97 B5E-2 91E-3
-99 . 28E+2
-99m .30E-2 ,66E-2
-103 O7E+2
-106 50F«3
«110m A2E+3 | 1.32E+43
«113
-117m
=124 |

b-125 |
-120m|
-132

1-13]

1-132

[-133

1-134

1-135

!

-
mw |
~
~

.82t

4.57¢

68+ C
36F+3
J5E+]
23[+3
27E+4
36E+2
,35E+3
B2E+3
O1E+2
32645
30L-2
49E-1
43E+2
01E+4
J1E+0
§1E+0
63E-1
22E-3
56E-2
46840
A3E-2
51E-1
S1E-]
,43E-3
A3E+]
,66E-]
,60E+]
L01E+2
B2E+2

F -
o
-
—
o

~d OO ) »

LY PO et O 5t et Lad et =3

—-—

/\,Nb"\:M(”wmlﬂwﬂ)wvw‘ﬂ*‘\o‘oﬁ)’—"A)"“"‘

| 8.
2.
.
1.
4.
2.
.
‘.
3.
2.

J6E+2 | 5.22E+0 1.09E+2
JTE+2 '.97E40 .20E+]
31E+2 ATE+2 ATE+2
JO4E+2 32642 C4E+2 46E+2
J8E+2 J2E+2 J9E+2 [02E+5

6.70E-1

l

3

]

]

JoE+] .85E+] 96E+0 9.96E+2
l

4

4

JI9E-1
20E+2

45F+] '30E+2 | 3.95E+) O0E+4
5640 51641 | 5.40E+0 62642
(32F41 0BE+] | 2.24E+1 01E+3

NOTE: Where no value 1s given, no data are available.

*Source: Reg. Guide 1.109, Table E-11, Table A-l
USNRC NUREG-0172, Table 4

*Methodology: USKNRC NUREG-0133, Section 4.3.1

PO LN~ e B N O N
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TABLE -4

DOSE COMMITMENT FACTORS*, A*'
(mrem/hr per uCi/ml)

Radio- Total
Nuclide Bone Liver Body Thyroid Kidney Lung Gi-LLI
Cs-134 | 6.B4f+? 1.63E+4 1.33E+4 §.27E43 1.75E+3 2.85E+2
Cs-136 | 7.16E+2 2.83E+3 2.04E+3 1.57E43 2.16E+2 3.21E+2
Cs-137 | B.77E+3 1.20E+4 7.85E+3 4.07E43 1.35E43 2.32E42
Cs-138 | 6.07E+0 1.20E+] 5.94E+0 8.81E+0 8.70E-1 5.12€-5
Ba-139% | 7.85(40 5.58E-3 2.30E-) 5.23E-3 3.17¢-3 1.39E+)
Ba-140 | 1.64[(+3 2.06E+0 1.08E+2 7.02E-1 1.1BE+0 3.38E43
La-140 | 1.57E+0 7.94E-) 2.10E-] 5.83E+4
Ce-14) | 3.43E+0 2.32E+40 2.63E-] 1.08E+0 B.B6E+3
Ce-143 | 6.04E-) 4. 46E+2 4.94F-2 1.97€-1 1.67E+4
Ce-144 | 1.79E+2 7.47E+) 9.59E+0 §.43E+] 6.04E+4
Nd-147 | 3.96E+0 4.58E+0 2.74E-] 2.68E+0 2.20E+4
W -187 | 9.16E+0 7.66E+0 2.68E+0 2.51E+3
Np-239 | 3.53E-2 3.47€-3 1.91E-3 1.08E-2 7.11E42
NOTE: Where no value is given, no data are available.

*Source: Rog. Guide 1.109, Table E-11, Table A-l
USNRC NUREG-0172, Table 4
*Methodology: USNRC NUREG-0133, Section 4.3.1]
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1.0 LIQUID EFr(L'SNTS (Continued)
1.6 Representative Sampiing

Prior to sampling of a batch release, each batch shall be
thoroughly mixed to assure representative sampiing. The
methodology for mixing and sampling is described in
§0123-111-5.11.23, *Units 2/3 Liquid Effluent Release Permit” and
$0123-111-5.2.23, *Units 2/3 Liquid Effluent Sample Collection®.

3081c.man 1-30 Revision 21
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2.0 GASEOUS EFFLUENTS
2.1 DOSE BATL
SPECIFICATION
The dose rate in unrestricted areas due to radioaciive
materials released in gaseous effluents from the site (see
Figure 2-2) shall be Timited to ihe following
For noble gases: Less than or equal to 500 wrem/yr to the

tota) body and less than or equa' to 3000 mrem/yr to the
skin, and

For al) radiofodines, tritium and for & radicactive
meterials in particulate form with half ves greater than
8 days: Less than or eoual to 1500 mrem/yr 1O any organ.

APPLICABILITY: At all time:
ACTION:

a. With dose rate(s) exceeding the above 1imits, immediately
decrease the velease rate to within the above 1imit(s).

SURVEILLANCE REQUIREMENTS
1 The dose rate due to noble gases in gaseous effluents shall be

determined to be within the above 1imits in sccordance with
Section 2.7.

The dose rate due to rediofodines, tritium and radioactive
materials in particulate form with half lives greater than

£ days in gaseous effluents shall be determined to be within
the above 1imits in accordance with Section 2.7 by obteining
representative samples and performing analyses in accordance
with ‘he sampling and analysis prog. «m specified in Table 2-1.

.
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P—
|Gaseous
|Release

| Type

e ————— ———

| Batch
'Waste Gas
|Decay Tank
-

3

Incinerated

0i1h

pom

{Continuous

|
l
|
|
|
|

1
|

Sampling
Frequency

P
Each Tank
Greb Sample

Each Batch'

Grab Sample

TABLE £-]

Minimum

Analysis

Fregu=ncy

‘:
Each Tank

fach Batch'

t

Cont “r’U('\J’;.{
Sampler

(ommuwsf

Sampler

LOﬂt\ﬂUbuff

Sampler

(ont1r=uousf

Sampler

(orm‘nuwsf
Monitor

v

W

Charcoa'
Sample

wC
Particulate
Sample

M
Composite
Particulate
Sample

Q
Composite
Particulate
Sample

Noble Gas
Monitor

RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSLS PROGRAM

Lower Limit
of Detectior
(uCi/m1)®

Type of
Activity

Analysis

-

Principa) Gamma Emitters® 1x10

5x10°"

Principa) Gamma Emitters®

Principal Gamma Emitters® 1x10°*

. B
1x10

Tritium

1x10°'*

Principal Gamma Emitters®
(1-131 and Others)

Gross Alpha

Sr-89 and Sr-90

Noble Gases
Gross Beta or Gamma

1x10°*

CONTINUOUS PATHWAYS:

Containment Purge -
Containment Purge - 8*
Condenser Air Ejector

Plant Vent Stack

*Sampling frequencies for noble
gases and tritium are:

42" Each Purged:¢

HMonthly Grabb
Monthly Grlgb
Weekly Grab® ®
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1ABLE 2-1_ (Continued)
TABLE NOTATION

a. The LD 1s the smallest concentration of radicactive materia) in a sample that
will be detected with 95% probability with 5% probability of falsely concluding
that @ blank observation represents a “real® signal.

for a particular measurement system (which may include radiochemical seraration):

4. 66 s

LLD = - L
FeVeld.0x10"eY oexp (-201)

where:

LLD 1s the “a priori” lower 1imit of detection as defined above (as
microcurie per unit mass or volume),

sp 1¢ the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (as courts per minute),

£ 1s the counting .fficiency (as counts per transformation),

V {s the sample size (in units of mass or volume),

2.22 x 10% is the number of transformations per minute per microcurie,

Y is the fractional radiochemical yield (when applicable),

3 s the radioactive decay constan* for the particular radionuc)ide, and

st 1s the elapsed time between midpoint of sample collection and time of
counting (for plant effluents, not environmental samples).

The value of sp used in the calculation of the LLD for a particular reasurement
system shall be bascd on the actua) observed variance of the backgroind countihy
rate or of the counting rate of the blank samples (as appropr1atog rather than on
an unverified theoretically predicted v riance.

In calculating the LLD for a radicnuclide determined by gamma ray spectrometry,
the background should include the typical contributions of cther radicnuc)ides
normally present in the samples. Typical values of E, V, ¥ and at should be used
in the calculation.

It should be recognized that the LLD is defined as an g priori (before the fact)
1imit representing the capability of the measurement system and not as g
posteriori (after the fact) limit for a narticular measurement . *

*Tor & more complete discussion of the LLD, and other detection limits, see the

following:
,I; HASL Procedures Manual, : (revised annually).
2) Currie, L. A., "Limits for Qualitative Detection and Quantitative Determination -

Application to Radiochemistry® Anll?_ﬁhtn‘_in. 586-93 (1968).
(3) Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques,® Atlantic
Richfield Hanford Company Report ARM-2537 (June 22, 1972).
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TABLE 2-1 (Continuec)
TABLE _NOTATJON

Analy.es shall also be performed following shutdown, startup, ur a THERMAL
POWER change exceeding 15 percent of the RATED THERMAL POWER within a l-hour
period. This require.ent does not apply if: (1) analysis shows that the DOSE
EQUIVALENT 1-13]1 concentration in the reactor coolant has not increased more
than a feo*or of 3; and (2) the noble gas monitor shows that effluent activity
has not increased more than a factor of 3.

Tritium grab samples shall be taken at least once per 24 hours when the
refueling canal 1s floode”.

Samples shall be changed at least once per 7 days and analyses shall be
completed within 4B hours &fter changing (or after removal from samp1er).”
Sampling shall also be performed it least once per 24 hours for at least

days following each shutdown, startup, or a THERMAL POWER change exceeding 15
percent of RATED THERMAL POWER in 1 hour and analyses shall be completed
within 48 hours of changing. When samples collected for 24 hours are
analyzed, the corresponding LiDs may De increased by a factor of 10, The
latter requirement does not apply 1f: (1) a~2lvsis shows that the DOSE
EQUIVALENT 1-13) concentration in the reactor coolant has not increased more
than a factor of 3; and (2) the noble gas monitor shows that effluent activity
has not increased more than & factor of 2.

Tritium grab samples shall be taken at least one per 7 days from iie
ventilation exhaust from the spent fuel pool area, whene/er spent fuel is in
the spent fuel pool.

The retio of the sample flow rate to the sampled stream flow rate shall be
known for the time period covered by each dose or dose rate calculation made
in accordance with Specifications 2.1, 2.2, 2.3.

The principal gamma emitters for which the LLD specification applies
exclusively ave the vollowing radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m,
Xe-135, and Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60,
In-65, Mo-99, Cs-134, Ce-141 and Ce-144 for particulate emissions. This 1ist
does not mean that only these nuclides are to be detected and reported. Other
peaks which are measu: ible and identifiable, together with the above nuclides,
shall also be ‘dentified and reported.

incinerated o1) may be discharged at points other than the plant vent stack.
Release shall be accounted for based on pre-release grab sample datea.

Samples for incinerated oil releases shall be collected from representative
samples of filtered ofl in 1iquid form.

Revision 22
08-02-90




2.0

QASEOUS EFFLUENTS (Continued)
2.2 DOSE - NOBLE GASES
SPECIFICATION

2.2.1

The air dose due to ncble gas.s released in gaseous
effluents, from each reactor unit, from the site (see Figure
2.2) shall be limited te the following:

During any calendar quarter: Less than or equal to 5 mrad
for gamma radiation and less than or equal to 10 mrad for
beta radiation and,

During any calendar year: Less than or equal tc 10 mrad for
gamma radiation and less than nr equal to 20 mrad for beta
radiation.

APPLICABILITY: At all times

ACTION:

With calculated air dose from radioactive noble gases in
gaseous effluents exceeding any of the above limits, in lieu
of any other report required by Technical Specification
6.9.1, prepare and submit to the Commission within 30 days,
pursuant to Technical Specification 6.9.2, a Special Report
which identifies the cause(s) for exceeding the 1imit(s) and
defines the corrective actions teken to reduce releascs and
the proposed corrective actions to be taken to assure that
:2bsogugn} releases will be in compliance witi. Specifica-

on 2.2.1.

SURVEILLANCE REQUIREMENTS

A anl.ﬁllsnlliinnl Cumulative dose contributions for the current
3

#lendar quarter and current calendar year shall be determined in
accordance with Section 2.8 at least once per 31 days.

2-5 flevision 21
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GASEOUS EFFLUENTS (Continued)
2.3 WWW

SPECIFICATION

2.3.1

The dose to an individual from tritium, radioiodines and
radioactive materials in particulate form with half-1ives
greater than 8 Cays in gaseous effluents released, from each
reactor unit, from the site (see Figure 2-2) shall be limited
to the following:

During any calendar quarter: Less than or equal 1o 7.5 mrem
to wny organ and,

During any calendar year: Less than or equal to 15 mrem to
any organ.

Less than 0.1% of the limits of 2.3.1 (a) and (b) as a result
of burning contaminated oil.

APPLICABILITY: At ali times

ACTION:

With the calculated dose from the release of tritium, -
radiojodines, and radioactive materials in particulate form,
with half 1ives greater than 8 days, irn gaseous ¢““luents
exceeding any of the above 1imits, ‘n 1ieu of any other
report required by Technical Specification 6.9.1, prepare and
submit to the Commission within 30 days pursuant to Technical
Specification 6.9.2 a Special Report whick identifies the
cause(s) for exceeding the 1imit and defines the corrective
actions taken to reduce releases and the proposed actions to
be taken to assure that subsequent releases will be in
compliance with .pecification 2.3.1.

SURVEILLANCE REQUIREMENTS

% | anl_ﬂllsnlliinni Cumulative dose contributions for the current
¢

alendar quarter and current calendar year shall be determined in
accordance with Section 2.8 at least once per 31 days.
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2.0

GASEOUS EFFLUENTS

(Continued)

2.4 GASEOUS RADWASTE TREATMENT
SPECIFICATION

2.4.)

The GASEOUS RADWASTE TREATMENT SYSTEM and the
VENTILATION EXHAUST TREATMENT SYSTEM shall be operable.
The appropriate portions of the GASEOUS RADWASTE
TREATMENT SYSTEM shall be used to reduce radioactive
materials in gaseous waste prior to their discharge
when the projected gaseous effluent air doses due to
gaseous effluent re’eases from the site (see Figure
2-2), when averaged +ver 31 days, would exceed 0.7 mrad
for gamma radiation and 0.4 mrad for beta radiation,
The appropriate ortions of the VENTILATION EXHAUST
TREATMENT SYSTEM shal) be used to reduce radioactive
materials in gaseous waste prior to their discharge
when the projected doses due to gaseous effluent
releases fron the site (see Figure 2-2) when averajed
over 31 days would exceed 0.3 mrem to any organ.*®

APPLICABILITY: At all times

ACTION:

With gaseous waste being discharged without treatment
and in excess of the above 1imits, in lieu of uny other
report required by Technical Specification 6.9 1,
prepare and submit to the Commission within 3C days,
pursuant to Technical Specification 6.9.2, a Special
Report which includes the following information:

1. Explanation of why gaseous radwaste was being
discharged without treatment, identification of
the inoperable equipment or subsystems and the
reason for inoperability,

Action(s) taken to restore the inoperable
equipment to OPERABLE status, and

Summary description of action(s) taken to prevent
2 recurrence.

SURVETLLANCE REQUIREMENTS

Doses d
at leas

ue to gaseous releases from the site sha'l be projected
t once per 31 days, in accordance with 5. :tion 3.2.

*These

doses are per reactor unit.
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2.0  GASEOUS EFFLUENTS (Continued)

2.4 GASEQUS RADNASTE TREATMENT (Continued)
SURVEILLANCE REQUIREMENTS (Continued)

2

Durin p1antnxgzration énodes 1-4), the applicable portions of
the GASEOUS ASTE TREATMENT SYSTEM and VENTILATION EXHAUST
TREATMENT SYSTEM shall be demonstrated OPERABLE by operating
the GASEOUS RADWASTE TREATMENT SYSTEM equipment and
VENTILATION EXHAUST TREATMENT SYSTEM equipment for at least 15
minutes, at least once per 92 days unless the appropriate
system has been utilized to process radioactive gaseous
effluents during the previous 92 days.

In ETnnt shut -down (Mode 5, 6& the applicabie portions of the
GASEOUS RADWASTE TREATMENT SYSTEM and VENTILATION EXHAUST
TREATMENT SYSTEM shal) be demonstrated OPERABLE by operating
the GASEQUS RADWASTE TREATMENT SYSTEM equipment and
VENTILATION EXHAL. © TREATMENT SYSTEM equipment for at least
1-minutes prior to r~ocessing gases unless the appropriate
gaseous radwaste system has been utilized to process
radioactive gaseous effluents during the previous 92 days.
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2.0  GASEOUS EFFLUINTS (Continued)
£ IOTAL DOSE
SPECIFICATION

2.5.1 The dose or dose commitment to any member of the
public, due to releases of radioactivity and radiation,
from uranium fuel cycle sources shall be limited to
less than or equal to 25 mrem to the total body or any
organ (except the thyroid, which shall be 1imited to
less than or equal to 75 mrem) over 12 consecutive
mon.hs.

APPLICABILITY: At all times
ACTION:

2. Nith the calculated doses from the release of
radioactive materials in liquid or gaseous effluents
exceeding twice the 1imits uf Specifications 1.2.1.3,
1.2.1.b, 2.2.1.a, 2.2.1.b, 2.3.1.2, or 2.3.1.b in lieu
of any other report required by Specification 6.9.1,
prepare and submit a Special Report to the Director,
Nuclear Reactor Regulation, U.S. Nuclear Regulatory
Commission, Washington, D.C. 20555, within 30 days,
which defines the corrective action to be taken to
reduce subsequent releases to prevent recurrence of
exceeding the 1imits of Specification 2.5.1. This
Special Report shall include an analysis which
estimates the radiation exposure (dose) to a member of
the public from uranium fuel cycle sources (including
all effiuent pathways and direct radiation) for a 12
consecutive month period that includes the release(s)
cevered by this report. 1f the estimated dose(s)
exceeds the 1imits of Specification 2.5.1, and if the
release condition resulting in violation of 40 CFR 190
has not already been corrected, the Special Report
shall include a request for a variance in accordance
with the provisions of 40 CFR 190 and including the
specified information of paragraph 180.11(b).
Submittal of the report is considered a timely request,
and a variance is granted until staff action on the
request is compiete. The variance only relates to the
limits of 40 CFR 190, and does not apply in any way to
the requirements for dose limitation of 10 CFR Part 20,
as addressed elsewhere in this ODCM.

SURVEILLANCE REQUIREMENTS

.1 Dose Calcylations Cumulative dose contributions from iiquid
and gaseous effluents shall be determined in accordance with
surveillance 1.2.1.1, 2.2.1.1, and 2.3.1.1.
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2.0  GASEQUS EFFLUENTS (Continued)
2.6 Methods of Calculation for Gaseous Effiuent Monitor Setpoints

Administrative values are used to reduce each setpoint to account
for the potential activity in other releases. These administrative
values shall be periodically reviewed based on actuai release data

and revised as required.
2.6.1 PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1

2.6.1.1 2/3RT-7808 - Plant Vent Stack Monitor
For the purpose of implementation of Specification 2.1.1,

the alarm setpoint level for noble gas monitors is based
on the gaseous effluent flow rate and the meteorological
dispersion factor.

Iotal Body

The concentration at the detector corresponding to a

500 mrem/yr total body dose rate at the exclusion area
boundary is determined by:

¢ (0.38)(2120 =<8 ) { 500 mrem/yr) (10" m'/cc) (2-1)
det = TFTow rate, cfm) (X/0, sec/m") (% (K;, HEEM/Yp) { Lio )]
i uCi/m ctot
where:
Cdet = the instantaneous concentration at the detector,
uCi/cc

0.38 = an administrative value used to account for
potential activity from other gaseous release

pathways
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2.0  GASEOUS EFFLUENTS (Continued)

2.6.1] PLANT VENT STACK - 2/3RY.7808, 2RT-7865-1, 3RT-7865-1
ftontinued)

Ki « the total body dose conversion factor for the 1th
gamma emitting noble gas, wrem/yr per uCi/me,
from Table 2-4
(1 « concentration of the ith noble gas, as determined
by sample wnalysis, uli/cc
Ct t « total concentration of noble gases, as determined
0

by sample analysis, (uCi/cc) = :C‘
i

Flow Rate = the plant vent flow rate, cfm
« 83.000 cfr/fan (x no. of fans to be run)
+ 17,500 cfm (laundry facility)

2120 = cenversion constant, cfm per m®/sec

500 mrem/yr « total body dose rate limit, as specified by
Specification 2.1.1.2
X/Q = historical annual average dispersion factor,

sec/me

&.BE-6 sec/m®
skin
The concentration &t the detector corresponding to a

3000 mrem/yr skin dose rate at the exclusion area boundary

is delermined by:

: (0.38) (2120 —Sil—

(3000 mrem/yr) (107" m*/cc)

PR L ol , $+K)
" (Flow rato, cfm) (X/Q, sec/m")[S(L, + 1.1M,, meem/yr)( L. ))
i uCi/m Ct
ot
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2.0 GASEOUS EFFLUENTS (Continued)
¢.6.1 PLANT VENT STACK - 2/3RT-7608, 2RT-7865-1, 3RT-7865-1 (Continued)
where:
L, skin Dose Conversion Factor for the ith noble

gas, mrem/yr per uCi/ms, from Table 2-4

air Dose Conversion Factor for the ith noble

gas, mrem/yr per uCi/mt, from Table 2-4

conversion factor to convert gamma air dose to

skin dose

3000 mrem/yr skin dose rate limit, as specified by

Specification 2.1.).2
Other values in equation (2-2) are defined in equation (2-1).

The smaller of the values of cdet from equations (2-1) or
(2-2) 1s to be used in the determination of the maximum

permissible monitor alarm setpoint (cpm), as follows:

The maximum permissible alarm setpoint (cpm) is determined
using the calibration constant for 2/3RT-7808 given in

Table 2-3. The maximum permissible alarm setpoint is the valus

"cpm® corresponding to the concentratiorn, Cdet (the smaller

value from equation (2-1) or (2-2)). The calibration constant
used s based on Kr-85 or o7 Xe-133, whichever yields a lower

detection efficiency (the largest value in terms of uCi/cc/cpm).

The alarm setpoint will be maintained at & value not greater

than the maximum permissible alarm setpoint.
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2.0 GASEOUS EFFLUEHTS (Continued)

2.6.1 PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1 (Continued)
1f there is no release associated with this monitor, the monitor
setpoint should be established es close as practical to
background to prevent spurious alaras and yel assure an alarm

should inadvertent release occur,

2.6.1.2 2R1-7865-1 and 3RT-7865-1 Wide Range Gas Monitors
The maximum release rate (uCi/sec) for Wide Range Gas
Monitors is determined by converting the concentration at
the detecto:, Cdet (uCi/cc) to an equivalent release

rate in uCi/sec, as follows:

max -

A ﬂonum_mmlz_mmm_sm&l (2-3)

where:

Am'x = the maximum permissible release rate, uCi/sec
o

(det « the smaller of the values of (det obtained

from equations (2-1) or (2-2).

Flow Rate =« flow rate, cc/sec
= (3.917 x 10" cc/sec per fan) (number of fans
to be run) + 8.259 x 10° cc/sec (laundry facility)
2 = ‘a factor to compensate for the split flow

between Unit 2 and Unit 3 plant vent stacks

The release rate setpoint will not be set greater than the
maximum release rate determined above, when this monitor

{s being used to meet the requirements of Specification 2.1.1.
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TABLE 2-12
DOSE PARAMETER R, FOR SECTOR C

Page 3 of 5
Pathway = Sewage Facmlity Distance = 2.2 m11es
X/Q = 1.2E-7 sec/m’ D/Q = 1.2E-9 m?
Infant Child Teen Adult
Inhala- | Food & [Inhala- | Food & [Inhala- | Food & Inhala- | Food &
Radio- tion Ground |tion Ground |[tion Ground [tion Ground
Nuclide Pathway | Pathway Pathway | Pathway | Pathway Pathway |Pathway | Pathway

H -3 -0- -0- -0- -0- -0- -0- 2.9E42 -0-

Cr-51 -0« -0- ~0- -0- -0- -0- 3.3E43 | 1.1E46

Mn-54 -0- -0- -0- -0- -0- -0- 3.2645 | 3.2E+8

Co-5/ -0- -0- -0- -0- -0- «0- B.4E+4 | 7.8E+7

Co-58 -0- -0- -0- -0- -0- -0- 2.1E+5 | B.7E+7

Co-60 -0- -0- -0- -0- -0- -0- 1.4E46 | 4.9E+9

Sr-89 -0- -0- -0- -0- -0- -0- S.2845 | 4,9E+3

Sr-90 -0- -0- -0- -0- -0- -0- 2.3t+7 -0-

Ir-95 -0- -0- -0- -0- -0- -0- 4.0E+5 | 5.7E47

Nb-85 -0- -0- -0 -0 -0- -0- 1.2645 | 3.1E+7
Ru-103 | -0- Qe -0- -0- -0- -0- 1.2645 | 2.5E+7 | | 1B
Te-129m -0- -0- -0- -0- -0- -0- 2.6E+5 | 4.5E+6
Cs-134 -0- -0- -0- -0- -0- 0. 1.9648 | 1.6E+9 o
Cs-136 -0- -0- -0- -0- -0- -0- 3.3E+44 | 3.4E47 i*\
Cs-137 -0- -0- -0~ -0- -0- -0- 1.4E45 | 2.3E+9
Ba-140 -0- -0- «0- -0- -0- -0- 2.9545 | 4.7E+6
Ce-14] -0- -0- -0- -0- -0- -0- 8.3E+4 | 3.1E+6
Ce-144 -0- -0- -0- -0- -0- -0- 1.8E46 | 1.5E47

I -131 -0- -0- -0- «0- -0- -0- 2.7E+6 | 3.9E+6

I -132 -0- -C- -0- -0- -0- -0- 2.6E+4 | 2.8E+5 13
I -133 -0- -0- -0 -0- -0- -0- 4.9E+5 | 5.6E+5

I -134 -0- -0- -0- -0- -0- -0- 6.8E+3 | 1.0E+5 1A
I -135 -0 -0- -0- -0- -0- -0- 1.0E45 | 5.8E+5

UN-ID -0- -0- -0- -0- -0- -0- 2.0E+5 | 1.7E+8
Inhalation Pathway, units = EE?,£¥I

2
a
Food & Ground Pathway, units = SC1/sec
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TABLE 2-12

DOSE PARAMETER R, FOR SECTOR €
Page 4 of §

e 4 e et et ey

Pathway = Sheep (Meat) Distance = 0.2 miles,
X/Q = 6.56-6 sec/m’
l Infant f Child ‘ Teen
e B o A | AP, SEPShsenix 1
|Inhala- | Food & flnhaWa | Food & |Inhala- | Food & |Inhala- | Food )
ltion 1 Ground [tion | Ground [tion
|

!
| Ground Etion Ground l
Pathway | Pathway Pathwayipathway ! Pathway |

+ : -
+

| Pathway ‘ Pathway |Pathway

\

2E+0 |
0E+2
4E+3
E+3
LOE+4
,3E+4
6E+4 |
J1E+5
1E+5

i
|
|

SE+0
JE+])

|
1
i 0E+0
|

BE+2 1
i
|
|
|

|
|
OE+] |
7E43 |
0E+3 |

| '|
| 1E+0 |
! 6E+4 !
. ,6E+6 l
JTE+3 L9E+6 ‘
JTE+3 J1E43
.3E+4
,TE+3
SE+5
TE+3
J5E+5 | 2.8E+3
LBE+5 ,BE+3 ,9E+6

i

7

7

2

5 JE+6
3
7
5
9
2
2

5E+5 | 6.4E+3 6E+5

4
8
3
9
2
4
6
b,
1
1
2
4

.2E+8
L1E+4
,3E+6
,6E+5
.6E+6

|
|
|
|
i
|

|

5

7

4

4

3.7E+4
5.0E+4
1.0E+6
6.3E+4
2.4E+5
4. 2845
6.0E+5
1.4E+5 |
5.1E+3
1.3E45
5
1
|
6

2

2

7

1

2

]

3

]

1

i

1

7

2E+5 JTE+3 | 3.BE47

3E+3 | B.1E+3 | B.3E+S

5E+4 | 3.4E+43 | 5.7E+47
JOE+3 | 1.2E+5
JOE+3 | 7.9E+4
3044 | 4.3E+5
6E+4 | 7.0E+5
3E+2 | 6.BE+3
J2E+4 | 1.3E+4
JBE+2 | 2.5E+3
5E+3 | 1.4E+4
BE+3 | 4.2E+6

JAE+3 |
LSE+3
BE+4 |
,6E+5
-0-
6E-2
-0-
AE-18]
JE+S

,3E+3
L4E+3
,0E+4
L4E+5
-0-
7E-3
-0-
4E-19
5E+4
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Inhalation Pathway, units e ngmL¥I
uC‘/m

? -y
Food & Ground Pathway, units = LOLIMrEm/yr)
uCi/sec
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TABLE 2-1%8

DOSE PARAMETER R, FOR SECTOR C
Page 5 of §
Pathway = Deer Consumer Distance = 1.0 miles
L X/Q = 3.4E-7 sec/m’ 0/Q = 5.1E-8 m™"
- = -

Infant ; Child Teen Adult i

b - .

:InhaTa- | Fond & |Inhala- | Food & |Inhala- | Food & |1 hala- | Food & |
Radio- |tion | Ground [tion | Ground |tion Ground |tion Ground |
|Nuclide Pathway | Pathway| Pathway | Pethway | Pathway | Pathway Pathway | Pathway |

|
’ N .

- 4

u ‘
1 ‘
‘ BE+] |
0E+4 0
JTE+5 0
6E+6 0
6E+6 | 0
BE+7 | 0
9E+7 | 0-
OE+8 0-
0
0
0
0
0

}
r

65E+]1 | 3.9E+]
,OE+2 .eE45
.BE+4 JE+7 | |
OE+4 3847 | |
5E+4 TE+7 |
6E+5 ,2E+8
,BE+4 E+7
L TE+6 2E+9
BE+4 ,0E+8
L4E+4 ,2E+8
AE+4 .3E49
2E+4 L4E+8
.3E+4 L4E+8
L0E+3 ,5E+6
LTE+4 .0E+8
SE+4 AE+6 |
,9E+3 .2E+6
,1E+5 L9E+7
. 9E+8
AE+4
L TE+4
. 2E+4
9E+4

0-

l
1
|
|
|
|

¢ 5 4 e & A 5 49
OODODODODODODOOO
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TABLE 2:13
DOSE PARAMETIR R, FOR SECTOR D

Page 1 of 3

| Pathway = Camp San Onofre Distance » 2.6 miles

| X/Q = 6 GEAE sec/m' 0/Q = 6.4E-10 m

|t ——————————————————— e —————— S——————————————— S ————— -‘.-

} Infant ‘ Chiid \ Teer Adult

! ot s e———————————— ————————————-——————————————————— A ————————————————— v s — ———————————————— — ——

| inhala- | Food & |Inhala- | Food & |Inhala food & |Inhala- | Food & |

|Radio- tion | Ground !tion Ground |tior | Ground [tion Ground |

|Nuc) ide ‘Pathway | Pathway |Pathway | Pathway|Pathway | Pathway |Pathway | Pathway|

G- iy | 4 e e———————— -

| H -3 -0- -0- -0- -0 -0 -0- 1.3843 | -0- ;

| Cr-5] <E- ~ -6- -0 -0- «( -0+ ] 4E+d | 4.TE+6 |

| Mn-54 0- -0- -0- e -0- -0 1.4E+6 | 1.4E49 |

| Co-57 -0 -0- -0- -0- -0 TE+S | 3.6E48 |

| Co-58 -0- 0- | -0- -0- ( 345 | 3.8E+8 |

B A ‘ x ¢ .0- 0F+6 | 2.2E+10]
Co-60 V- | ‘ -0- =gye ( } \ ) ‘
Sr-89 0. | 0- 0 0- | | 1.4E46 | 2.20+4 |
Sr-90 | | -0- C -0 | §.9E+7 | <0- |
2r- 9§ < -0- -0+ | 1.8E+6 |

| Nb-8%
T Ru-103 E
| Te-12%m | -0- 1
Cs-134 |
Cs-136
Cs-137

Ba-140

S5E+8 |

-0- A4E+8 | ‘
JE+8 |
0E+7 |
BE+Y

5E48 |
LOE+10
E+7
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L0E+7
JE+7

OE+5 |
0E+§ |
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DOSE PARAMETER R, FOR SECTOR D

TABLE 2-13

Page 2 of 3
Pathway = Sheep (Moat) Distance = 0.2 miles
X/Q = 6.3E-6 sec/m’ D/Q = 6.6E-8 m™
Infant Child Teen Adult
Inhala- | Food & |Inhala- | Food & |Inhala- | Food & |Inhala- | Food &
Radio- tion Ground [tion Ground (tion Ground |tion Ground
Nuclide Pathway | Pathway|Pathway | Pathway Pathway Pathway |Pathway | Pathway

H -3 -0- -0- -0- 1.56+40 -0- 1.2640 | 7.0E40 | 2.1E+0

Cr-51 -0- -0- -0- 5.1E+] -0- 1.0642 | 7.9E+] | 2.6E+4

Mn- 54 -0- -0- -0- 7.8E42 -0- 1.4E43 | 7.7E+5 | 7.6E+6

Co-57 -0- -0- -0- 4.7E+3 -0- 8.1E+3 | 2.0E43 | 1.9E+6

Co-58 -0- -0- -0- 9.7E+3 -0- 2.0E+4 | 5.1E+3 | 2.1E+6

Co-60 -0- -0- -0- 3.7E+4 -0- 7.3E+4 | 3.3E+44 | l.ctvo

Sr-89 -0- -0- -0- 5.0E+4 -0- 2.6E+4 | 7.7E43 | 3.1E+4

Sr-90 -0- -0- -0- 1.0E+6 -0- 8.1645 | 5.5E645 | 1.3E+6

ir-95 -0- -0- -0- 6.3E+4 -0- 1.1E45 | 9.7E+43 | 1.6E+6

Nb-85 -0- -0 -0- 2.4E45 -0 4.5645 | 2.8E+3 | 1.6E+6

Ru-103 -0- -0- -0- 4.2E45 -0- 7.6E45 | 2.8E+3 | 1.9E+6 l&
Te-12%m -0- -0- -0- 6.0E+5 -0- 4.5645 | 6.4E+3 | 7.6E45
Cs-134 «0- -0- -0- 1.4E+45 -0~ 1.2645 | 4.7E+3 | 3.8E+7
Cs-136 | -O- -0- 0. | 5 1E+3 | -0- | 4.3E+3 | B.1E+2 | 8.3E+5 ?\
Cs-137 -0- -0- -0- 1.3E45 -0- O.5E+4 | 3.4E+3 | 5.7E47
Ba-140 -0- -0- -0- 5.1E+3 -0 4.3E+43 | 7.0E43 | 1.2E45

Ce-14] -0- -0- -0~ 1.5E43 -0- 2.8E43 | 2.0E+3 | 7.9E+4
Ce-144 -0- «0- -0- 1.8E+4 -0- 3.0E+4 | 4.3E+4 | 4.3E+5

1 -131 -0- -0- -0- 6.6E+5 -0- 4.4E+5 | 6.6E+4 | 7.0E+5

1 .32 | -0 -0- -0- 0- -0- 0- | 6.36+2 | 6.8643 | | IR
I-133 -0- -0- -0- 1.6E-2 -0- 8.76-3 | 1.2E+4 | 1.3E+4

1 -134 -0- -0- -0- -0- -0- «0- 1.6542 | 2.5E+3 |A
1 -135 -0- -0- -0- 1.1E-18| -0- 6.4E-19| 2.5E43 | 1.4E+4

UN-1D -0- -0- -0- 1.1E+5 -0- 9.5E+4 | 4.8E+3 | 4.2E+46

. mrem/yr
Inhaiation Pathway, units WC1/ms
2
Food & Ground Pathway, units = C1/sec
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TABLE 2-13
DOSE PARAMETER R, FOR SECTOR D

Page 3 of 3
Pathway = Deer Consuner Distance = 1.0 uiIes
X/Q = 3.3E-7 sec/m’ 0/Q = 3.3E-9 m™
Infant Child “ een | Adult
Tnhala- | Food & |inhala- | Food & |Inhala- | Food & |Inhala- | Food &

Radio- tion Ground [tion Ground [tion Ground [tion Ground
Nuclide Pathway | Pathway|Pathway | Pathway|Pathway Pathway Pathway | Pathway

H -3 -0~ -0- -0- 2.8E+] -0~ 2.3E+1 | 3.5E+] | 3.8E+]

Cr-51 -0- -0- -0- 5.0E+4 -0- 1.0E45 | 3.9E40 | 3.2E45

Mn-54 -0- -0- -0- 7.7E+5 ~0- 1.4646 | 3.00+4 | 4. 1F+7

Co-57 -0- -0~ -0- 4.6E+6 -0- 8.0E+6 | 1.0E+3 | 2.3E4)

Co-58 -0- -0- -0- 9.6E+6 -0- 1.9647 | 2.5E+4 | 4. 7E+7

Co-60 -0- -0- -0- 3.6E47 -0- 7.2647 | 1.6E45 | 7.2E+8

Sr-89 -0- -0- -0- 4 9847 -0- 2.6E+/ | 3.8E+4 | 3.1E47

Sr-90 -0- -0- -0- 1.06+8 -0- B.0E+48 | 2.7E+6 | 1.2E+9

ir-95 -0- -0- -0- 6.2(47 -0- 1.1E+f | 4.8E+4 = 2.0E+8

Nb-95 -0- -0- G- 2.3E+48 «0- 4.5748 | 1.4E+4 | B.2(+8

Ru-103 | -0- -0- 0. | 42648 | -0- | 7.56+8 | 1.4Es4 | 1.3E+9 | | [N

Te-12%m -0- -0- -0- 5.9(+8 -0- 4 5F8 | 3.20+4 | 6.4E+8

Cs-134 -0- -0- -0- 1.4E48 -0~ 1.2648 | 2.30+4 | 3.4F+8

Cs-136 -0- «0- -0- 5.1E45 -0- 4.26+4€ | 4.06+3 | 9.5E+46 QZ\

Cs-137 -0- -0- -0- 1.3E+8 «0- ©.3E47 | 1.7E+4 | 4.0E+8

Ba-140 -0- -0- -0- 5.0E+6 -0- 4.2646 | 3.5044 | 7.4E+6

Ce-14] -0- -0- -0- 1.5E46 -0- 2.8E+6 | 9.50+3 | 4,.2E+46

Ce-144 -0- -0- -0- 1.8E+7 -0- 2.9E47 | 2,1045 | 4.9E+7

I -131 -0- -0- -0- 6.5E+8 -0 4 .3E+8 | 3.3E+5 | 5.9E+8

{1 .1%2 | -o0- -0- -0- -0- -0- 0- | 3.1643 | 3.4E+4 | | IN

1133 -0- -0- -0- 1.6E+1 -0- 8.6E+0 | 5.9E+4 | 6.7E+4

1 -134 0o -0- -0- -0- -0- ~0- 8.2642 | 1.26+4 | | 1A

I -135 -0- -0- -0- 1.1E-15] -0- 6.3E-16] 1.2E+4 | 6.9E+4

UN-1D -0- «0- -0- 1.1E+8 -0- 9.4E+7 | 2.4E+4 | ]1.4E+8

o mprem/yr
Inhalation Pathway, units uCi/mb
2
Food & Ground Pathway, units = uCi/sec
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THBLE 2-14
DOSE PARAMETER R, FOR SECTOR E

Page 1 of 3
Pro——— - s - e ——— . i - -
| Pathway = Camp Horno Distance = 4, 0 miles !
, X/0 « 6.6E-8 sce/m' 0/Q = 6.4E-10 "
2 , ———— S —————— ——— N
{ a Infant Child | Teen Ad At | :
" ; |Inhata- | Food & |Inhala- | Food & Inha\a ; Food 13 Inha]a } quO & g
|Radio- tion Ground |tion | Ground 1?10n | Ground [tion | Ground |
INuclide |Pathway Pathwayirathway } Pathwaylpathway | Pathway | Pathway | Pathway |
- T — *T | ] T [ “
| W-3 | «0- | <0- | -0- -0- | -0- i 0- | 1.3E+3 E -0- |
| Cr-5l 0- | <0- | +0- 0- | 0. | <0- | 1.4E+4 | 4.7E+6
| Mn-54 | -0- | <0 | <0~ | -0~ | +0- | -0- | 1.4E+6 | 1.4E+9
Co-57 | -0- | «0- | <0 | -0- | -0- | -0- | 3.7E+5 | 3.4L+8
l Co-88 | -0- | -0- 0- | +0- | <0- | -0- | 9.3E+5 | 3.BE+8
| Co-60 | -0- | -0 | -0- | -0- | <0- | -0- 6.0E+6 | 2.2E410) |
| Sr-89 | -0- | -0- | -O0- -0- | -0- -0- | 1.4E+6 | 2.2E+4 | |
| Sr-90 O | b | o0« | 0 | o 0- | 9.9E+7 | -0-
| 2r-98 | -0- | -0- | -0- | -0- | -0 -0- | 1.BE+6 | 2.5E+8
| Nb-es5 | -0- | -0- | -0- | -O- -0- -0- | 5.0045 | 1.4E+8
| Ru-103 | -0- | -0- | -0 ‘ -0- -0- 0- | 5.0E+5 | 1.1E+8 A
| Te-l20m | -0- | -0- | -0 -0- -0- 0- | 1.2646 | 2.0E+7
| Cs-13¢ | -0- | -0- | -0- | -O- -0- -0- I 8.5E+5 | 6.8E+9
| Cs-136 -0- | -0- | -0- | -0- -0- «0- | 1.5645 | 1.5E+8
| Cs-137 0- | -0- | -0- | -0- -0- 0- | 6.26+5 | 1.0E410
Ba-140 | -0- | -0- | -0 | -O- -0- -0- \ 1.3E46 | 2.1E47
Ce-14] 0- | -0- | -0- | -0- -0- 0 | 3.6E+5 | 1.4E47 |
Ce-144 - | «0- | -0- | -0- -0- | -0- | 7.BE+6 | 7.0E+7
] -13) -0- | -0- 0- | -0- -0- | -0- ‘ 1.2647 | 1.7E47 |
1 -132 -0 -0- -0- -0- 0- 0- | 1.1E+5 | 1.2E46 || !A
1 -133 | -0 -0- -0- -0- -0- 0- | 2.2E46 | 2.4E+6 |
] -134 | -0- -0- 0- | -0- -0- -0- | 3.0E+4 | 4.5E+5 || |A
1 -138 -0- | -0- -0- | -0- -0- -0- | 4.5E+5 | 2.5E46
UN-1D -0- -0- | -0- | -0- -0- -0- | B.6E+5 | 7.5E+8
f { ! } 4 !
| | g | l |
l | |
|
| | |

Inhalation Pathway, units =

/3

"
uC1/me

Food & Ground Pathway, units =

2
{p )(mrem/yr)
uli/sec
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TABLE 2-14
DOSE PARAMETER R, FOR SECTOR E

Inhalation Pathway,

Food & Ground Pathway,

. hrem/yr
units WG /ms

units =

uCi/sec

2-70

Revision 23

02-28-91

Page 2 of 3
Pathway = Sheep (Meat) Distance = 0.3 mi\es,
X/Q = 4.56-6 sec/m" D/Q = 5.9(-8 m™
Infant Child Teen Adult
Inhala- | Food & |Inhala- | Food & |Inhala- | Food & Inhala- | Food &
Radio- tion Ground (tion Ground [tion Ground [tion Ground |
Nuclide Pathway | Pathway|Pathway | Pathway|Pathway Pathway |Pathway | Pathway
H -3 -0- «0- -0- 1.5£40 -0- 1.2640 | 7.0E+0 | 2.1E+0
Cr-51 -0- 0~ -0- 5.1E+] -0- 1.0E42 | 7.9E+1 | 2.6E+4
Mn-54 -0- -0~ -0- 7.8E+42 -0- 1.8E43 | 7.7E+3 | 7.6E+6
Co-57 -0- -0- -0- 4.7E+3 -0- B8.1E+3 | 2.0E+3 | 1.9E+6
Co-58 -0- -0- Q- 9.7E+3 -0- 2.0E44 | 5.1E+43 | 2.1E+6
Co-60 -0- -0 -0- 3.7E+4 -0- 7.3E+4 | 3.3E+4 | 1,248
Sr-89 -0- -0- -0- 5.0E+4 -0- 2.6E+4 | 7.7E+3 | 3.1E+4
Sr-90 -0- -0- -0- 1.0E+6 -0- 8.1E+45 | 5.5E45 | 1.3E+6
Ir-95 -0- -0- -0- 6.3E+4 -0~ 1.1E+5 | 9.7E+3 | 1.6E+6
Nb-95 -0- -0- -0- 2.4E+5 -0- 4.5E+5 | C.BE+3 | 1.6E+6
Ru-103 | -0- -0- 0. | &' 2648 | -0 | 7.6E+5 | 2.8E+3 | 1.9E+6 | | (P
Te-125m -0- -0- -0- 6.0E+5 -0 45645 | 6.4E+3 | 7.6E45
Cs-134 -0- -0- -0- 1.4E+5 -0~ 1.2645 | 4.7E+3 | 3.BE+7
Cs-136 -0- -0- -0- 5.1E+43 -0- 4 .3E43 | B.1E+2 | B.3E4D F2~
Cs-137 -0- -0- -0- 1.3E45 -0- O.5E+4 | 3.4E+43 | 5.7E47
Ba-140 -0- -0- -0- 5.1E+43 -0- 4.3E+3 | 7.0E+3 | 1.2E+5
Ce-14] -0- «0- -0- 1.5€+3 -0- 2.4E+43 | 2.0E+43 | 7.9E+4
Ce-144 -0- -0- -0~ 1.8E+4 -0- 3.0E+4 | 4.3E+4 | 4,345
1 -13] -0- -0- -0- 6.6E+5 -0- §.4E+5 | 6.6E+4 | 7.0E+5
1932 | w00 | - | oo | Tioe | oo | -o- | 6.3+ | 6.8643 | | IP
1 -133 -0- -0- -0- 1.6E-2 -0- B.7E-3 | 1.2E+4 | 1.3E+4
1-134 | -0- -0- -0- -0- -0- -0- 1.66+7 | 2.5643 | | |A
I -13% -0- «0- -0- 1.1€-18| -0- 6.4E-19] 2.5E+3 | 1.4E+4
UN-1D -0- -0- -0- 1.1E+5 -0- O.5E+4 | 4.BE+3 | 4.2E+6



$

2.0 GASEOUS EFFLUENTS (Continued)
2.6.1] PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1 (Continued)
1f there i no release associated with this monitor, the
monitor setpoint should be established as close as practi(«l to
background to prevent spurious alarms and yet assure an alarm

should an inadvertent release occur,

ro
o
~>

CONDENSER EVACUBTION SYSTEM - 2RT-7818, 2RT-7870-1, 3RT-7818 or
3RT-7870-1

2.6.2.1 2RI-7818 and 3RT-7818 Condenser Air flector Monitors

For the purpose of implementation of Specification 2.1.1, the
alara setpoint level for noble gas monitors 1s based on the gas-

eous effluent flow rate and the meteorological dispersi.n factor.

The concentration at the detector corresponding to a total
body dose rate of 500 mrem/yr at the exclusion area boundary

is determined by using:

Total Body
gy, (0:1)(0:8) (2120 —£fB_ ) (500 mren/yr) (10" n'/cc) (28)
(Flow rate, cfm) (X/Q, sec/m*)[T (K,, mrem/yr) ( _Ci. )]

i wCi/m Ctot

The concentration at the detector corresponding to a

3000 mrem/yr skin do e rate at the exclusion area boundary

is determined by using:

2kin
Cyqq . (0:1)(0:5)(2120 ~RH5) (3000 mrem/yr) (10°° m*/cc) (2-42)
(Flow rate, cfm) (X/Q, sec/m)[z(L, + 1.1M,, mrem/yr)( _L4.)]
1 wim T,
ot
2-15 Revision 21

02-15-90




GASEOUS EFFLUENTS (Continued)
2.6.2  CONDENSER EVACUATION SYSTEM - 2RT-7818, 2RT-7870-1, 3RT-7818 or

wvhere:

3RT-7870-1 (Continued)

0.1 is an administrative value used to account for
potential activity from other gaseous release pathways.
0.5 is an administ ative value used to account for
releases from both SONGS 2 and SONGS 3 condenser air
ejector. simultaneously. Other parameters are specified

in 2.6.1.1, above.

The smaller of the values Cdet from aquations (2-4) or

(2-4a) 1s to be used in determining the maximum permissible

moniter alarm setpoint (cpm), as follows:

The maximum permissible alarm setting (cpm) is
determined by using the calibration constant for

the corresponding Condenser Evacuation dystem Monitor
given in Table 2-3. The maximum permissible alarm
setpoint is the cpm value corresponding to the
concentration, Cdet' [smalier value from equation

(2-4) or (2-4a)].

The calibration constant used is based on Kr-85 or on
Xe-133, whichever yields 2 lower detection efficiency
(higher value in terms of uCi/cc/cpm). The

alarm setpoint will not be set greater than the

maximum permissible alarm setting determined above.

Revisicen 21
02-15-90




2.0  GASEOUS EFFLUENTS (Continued)

2.6.2  CONDENSER EVACUATION SYSTEM - 2RT-7818, 2RT-7870-1, 3RT-7818 or
3RT-7870-1 (Continued)

1f there is no release associated with this menitor,

the monitor setpoint should be established as close as
practical to background to prevent spurious alarms yet

assure an alarm should an inadvertent release occur,

2.6.2.2 2RI-7870-1 and 3R1-7870-1 Wide Range Gas Monitors

The maximum release rate (uCi/sec) for Wide Range Gas Monitor

is determined by converting the concentration at the detector,

C (uCi/cc), to an equivalent release rate in uCi/sec.

det

- ! ( & /
Amax (Cdet‘ uCi/ce) (flow rate, cc/sec)

the maximum permissible release rate, uli/sec

Amax

C

det the smaller value of cdet’ as obtained from

equations (2-4) and (2-4a2)

flow rate flow rate of the condenser «1" ejector, cc/sec

4.719E5 cc/sec (conservatively assumed as design

flow rate)

1f there is no releas. associated with this monitor, the
monitor setpoint should be established as close as practical
to background to prevent spurious alarms yet assure an alarm

should an inadvertent release occur,

2-17 Revision 21
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2.0 GASEOUS EFFLUENTS (Continued}
2.6.3 CONTAINMENT “¢2'© - 2RT-7828, 3RT-7828, 2RT-7865, 3RT-7865
For the purpose of implementation of Specification 2.1.1,
the alarm setpoint level for noble gas monitors is based on
the gaseous effiuent flow rate and the meteorological dispersion

factor.

The concentration at the detector corresponding to a totai
body dose rate of 500 mrem/yr at the exclusion boundary 1s

determined by using:

Total Body

(0.38) (Ps) (2120 '"S‘EEE ) ( 500 mrem/yr) (107" m*/cc)

(Flow rate, cfm) (X/Q, sec/m )| z (K, mrem/yr) ( .£1_ )]

uli/m Cot

‘dete =

s (0.38) (Ps) (2120 fﬁ$§%32 ( 500 mrem/yr) (10°° m*/cc)
e

"[Flow rate, cfm) (X/Q, sec/m")[2 (K,, meem/vr) ( 4. )]
i uCi/m’ ctot

The concentration at the detector ccrresponding to a
3000 mrem/yr skin dose rate at the exclusion area

boundary is determined by using:

2kin

A\ A
Cdet? D 2° mE/;gg (3000 mrem/yr) (10" m'/cc)

“(Flow rate, cfm) x/Q, sec/m‘)Lz(L1 + 1.1M,, meem/yr)( 4.
pCi/m Ctot

“det3 = bl bk mi /sec ) (3000 NFGM/yr) (107" m*/cc)

“(Flow rate, cfm) (X/Q, sec/m’)[Z(L. My, {
) 1( meen/yr){ Ly

/
uCi/m Ctot
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2.0  GASEyUS EFFLUENTS (Continued)

2.6.3 CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865, JRT-7865
(Continued)

where:

cdetz « The instantaneous concentration of the Unit 2 detector

in wCi/cc.

cdets « The instantaneous concentration of the Unit 3 detector

in uCi/cc.

0.38 is an administrative values used to account for potential

activity from other gaseous release pathways.

P, and Ps are administrative values used to account for
siau)taneous purges of both SONGS 2 and SONGS 3. The
fractions Py and Ps will be assigned such that

Ps + Py < 1.0.

Flow rate = the observed maximum flowrate in cfm from the
unit specific monitor 7828. Default values will
be the following conservative measured flows:

= 50,000 cfm full purge
« 3,000 cfm mini-purge
(The above values replace the smaller design

flowrates.)

Other parameters are as specified in 2.6.1.1 above.

The smaller of the values of maximum permissible cdctz from
equation (2-6) or (2-6a) and cdcts from equations (2-7)

or (2-7a) 1s to be used in determining the maximum permissible

monitor alarm setpoints.
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2.0

_..<k0US EFFLUENTS (Continued)

2.6.3

2.6.3.]

' PURGE - 2RT-7828, 3RT-7828, 2RT-7865, 3RT-7865
(Contir.ued)

Maximum Permissible Alarm Setting (RT-7865)

The maximum permissible alarm setting for the Wide Range Gas
Monitor expressed as a maximum release rate (uCi/sec) is
determined by converting the concentration at the detector,
Cdct (uCi/cc) to an equivalent release rate in uCi/sec,

Apax ® (Cget’ JCi/cc) (flow rate, cc/sec)

where:
Anax « the maximum permissible release rate (uCi/cc)
cd‘t « the smaller value of cdet’ as obtained from
equetion (2-6, 2-6a) for Unit 2 or (2-7, 2-Ta)
for Unit 3.
flow rate = flow rate, cc/sec
« 1.416E6 cc/sec for mini-purge
« 2.360E7 cc/sec for main purge.
Maximum Permissible Alarm Setting (RT-7828)

The maximum permissible alarm setting for RT-7828 is in
uCi/cc and is the smaller of the values of cdetz (uCi/cc)
from equations (2-6) and (2-6a).

If there 1s no release associated with this monitor, the
monitor setpoint should be established as clnse s practical
to background to prevent spurious alarms yet assure an alarm

should an inadvertent release occur.
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GASEOUS EFFLUENTS (Continued)
2.6.6  WASTE GAS HEADER - 3RT-7865, 2/3RT-7808

ror the purpose of Specification 2.1.1, the larm setpoint
level for noble gas monitors is based on the gaseous effluent
flow rate and the meteorological dispersion factor, Since the
waste gas header discharges to the plant vent stack, either

3RT-7865 or 2/3RT-7808 may be used to monitor waste gas header

releases.

The concentration at the detector corresponding to a total body
dose rate of 500 mrem/y: or a skin dose rate of 3000 mrem/yr at
the exclusion area boundary is determined by using equations (2-1)
or (2-2) with s2aple concentration (Ci) and (Ctot) being obtained

from ine waste gas decay tank to be released.

The smaller of the values of maximum permissible concentration
(Cdet) from equation (2-1) or (2-2) is to be used in

determining the maximum permissible monitor alarm setpoint.

2/3R1-7808

The maximum permissible alarm setting (cpm) is determined
by using the calibration constant for plant vent stack
monitor 7808 given in Table 2-3. The maximum permissible
setpoint is the cpm value corresponding to the concentra-

tion cdet’ (smaller value from equztion (2-1) or (2-2)).
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GASEOUS EFFLUENTS (Continued)
WASTE GAS HEADER - 3RT-7865, 2/3RT-7808 (Continued)
3R1-786%
The maximum permissible alarm setting is expressed as @
maximum release rate (uCi/sec) and is determined by
converting the concentration at the detector, (det‘ to an

equivalent release rate in uli/sec by equation (2-8).

(4 /e ‘et (2~
Amax . —igdet‘ ubi/cc) (flow;aiﬁé_gshkﬁxl (2-8)

« the maximum permissible release rate, u(i/sec

the smaller value cf (det' as obtained from

equation (2-1) or (2-2).

flowrate = flowrate. cc/sec
7.83E7 cc/sec for 2 fan operation or
3.92E7 cc/se. *or 1 fan operation
correction “rr 3-7865 viewing only 1/2 the

total Pl#:t Vent Stack Flow.

.1 A release from the waste gas header is not possible if:

(3 ) () > Cdet
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2 0 GASEOUS EFFLUENTS (Continued)
2.6.4 MASTE GAS HEADER - 3RT-7865, 2/3RT-7808 (Continued)
2.6.4.1 (Continued)
where:
v C., = total concentration in waste gas holdup tank

to be released
f « waste gas header effluent flow rate, cfm

f « plant vent stack flowrate in cfm (166,000 cfm
for 2 fan operation; 83,000 for 1 fan operation)

¢ 17,500 cfm (laundry facility)

cdet « sualier of the values of Cdet from equation (2-1)
or (2-2) with Cj being obtained from the waste Qas holdup

tank to be released

1f a release is not possible, adjust the waste gas header flow
by determining the maximum permissible waste gas header effluent
flow rate corresponding to the Vent Stack Monitor setpoint in

accordance with the following:

¢ ¢ ff""i(ismlm (2-10)
- Tl
i

where:

f = waste gas header effluent flow rate (cfm)

F« plant vent stack flow rate (c¢fm) used in

equation (2-1) or (2-2)
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29  GASEQUS EFFLUENTS (Continued)

2.6.4
2.6.4.)

WASTE GAS MEADER - 3RT-7865, 2/3RT-7808 (Continued)

(Continued)

Coet * the smuller of the value of Cy from

equation (2-1) or (2-2)

f c1 « tots) gamma activity (wCi/cc) of the waste
gas holdup tank to be released, as determined

from the pre-release sample analysis.

The 0.9 1s an administrative value to accouni for the potential

activity frem other releases in the same release pathway.
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Table 2-3(%)

Gasecus Effiuent Radiation Monitor
Calibration Constants

(uC1/cc/cpm)
MONLTOR K85 Je:133
2/3RT-7808C 3.90€-8 4,62(-8
2RT-781RA 4.276-8 6.63(-8
ZRT-78188 7.31E-5 2.07¢-5
3RT-7818A 3.73E-8 5,098
3RT-78188 9.31€-5 2.21€-5

(#)7his table provides typical (£20%) calibration constants for the
gaseous effluent radiation monitors,
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(Cont inued)

2.7 Gaseous Efflvent Dose Rate
The methodology used for the purpose of implementation of

Specification 2.1.1 for the dose rate above background

to an individual in an unrestricted ares is calculated

by using the following expressions:

¢.1.1

EOR NOBLE GASES:

Dyg * 2
LU

poe

where:

Org *
D‘ -
K‘ L

[k, T 4, |

(L 1w T Q, |

total body dose rate in unrestricted area. “ue
to radioactive materials released in gaseous

effluents, in mrem/yr

skin dose rate in unrestricted areas due to
radioactive materials released in gaseous
effluents, in mrem/yr

the total body dose factor due to gamma
emissions for each identified noble gas
radionuclide, 1, in mrem/yr per uCi/m"®
from Table 2-4.
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GASEOUS EFFLUENTS (Continued)
2.7.1 FOR HOBLE GASES: (Continued)

skin drse factor due 10 the beta emissions for
each identified noble gas radionuc!ice, 1, it

mrem/yr per uCi/m* from Table 2-4

the air dose factor due to gamma emissions for
each identified noble ges radionuciide, 1,
mrad/yr per uCi/m" from Table 2-4

(conversion constant of 1.1 mrem/mrad converis

air dose to skin dose.)

the measured or celculated release rate of radionuc)ide,
{, for either continuous or batch gaseous effliuents, in

uli/sec

4.85-6 sec/m". The maximum annual
average atmospheric dispersion factor for
any sector or distance at or beyond the

unrestricted area boundary.

FOR ALL RADIOIODINES. TRITIUM AND FOR ALL RADIQACTIVL
RlALi_lﬂ.féﬂllL!Lﬁli_LQBﬂ_lllﬁ~hAL£_Ll!L¢_§R£AlLE

“ * 3 [f (Pyy W) 61]

organ dose rate in unrestricted areas due to

radioactive materials released in gaseous

effluents, in mrem/yr
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2.0  BASEOUS EFFLUENTS (Continued)

2.7.2

OR A
MATER AL

s IN PART

'HAN E1GHT DAYS:

ik

the measured or calculated release rate of radionuclide,

i, for either continuous or batch gaseous effluents,

in uCi/sec

the dose parameter for radionuclide, ¢, for
pathway, k, from Table 2-5 for the inhaletion
pathway in mrem/yr pei uCi/m*. The dose
factors are based on the critical individual

organ and the child age group.

the highest calculated annual average
dispersion parameter for estimating the
dose to an individual at or beyond the
unrestricted area boundary for pathway k.

(X70), 4.86-6 sec/m* for the inhalation pathway.
The location 1s the unrestricted area in the

NW sector,

(570), 4.36-8 m™" for the food and ground
plane pathways. The location 1s the

unrestricted area in the £ sector.
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GASEOUS EFFLUENTS (Continued)
2.8 Gaseous Effiuent Dose Caleulavivo

2.8.1  Q0SE FROM NOBLE GASES IN GASEQUS EFFLUENTS

The aaseous releases considered in the following dose
calculations are described in Section 2.6
The air dose in unrestricted areas due to noble gases released

in gaseous effiuents 1s caleulated using the following expressions:

For historical meteoroloqy:

« 3.1m0°"

o
3.17x10

the total yamma air dose from gaseous

effluents, in mrad

the total beta air dose from gaseous

effluents, in mrad

3.17x10" « (inverse seconds per year)

the air dose factor due to gamma emissions for
each identified noble gas radionuclide, 1, in

mrad/yr per uCi/m* from Table 2-4

the air dose due to beta emissions for each
{dentified noble gas radionuclide, 1, in mrad/yr
per uCi/m® from Table 2-4
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2.0  GASEOUS EFFLUENTS (Continued)
2.8.1.1 For historical meteorology: (Continued)

70 « 4.86-6 sec/n*. The maximum annual average
atmospheric dispersior factor for any sector or

distance at or beyond the unrestricted area

boundary .

01 « the amount of noble gas radionuclide, 1,

released in gaseous effluents in uCi.

2.8.1.2 For meteorology concierent with release:

TE: Consistent with the methodology provided in Regulatory
i Guide 1.109 and the fol\wu1n$ equations, RRRGS (Radioactive Release
t

Report Generating Sy:teu{ software is used to
.

perform the actual calculavions.
ol - i
0., - 1141075 W[5 (aty (/) g, Qy)) (2-26)
. o . 9.
D“ 1.14x10 f N1[tj(atJ (X/O)J, Q,J)] (2-17)
where:
Dvl « the total gamma air dose from gaseous
effluents in sector ¢, in mrad
D" = the total beta air dose from geseous
effluents in sector ¢, in mrad
1.04x10"° = inverse hours/year
M = the air dose factor due to gamma emissions

for each identified noble gas radionuc)ide,
i, in mrad/yr per uCi/m* from Tiole 2-4.
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2.0 GASEOUS EFFLUENTS (Continued)
2.8.1.2 For meteorology concurrent with release: (Lontinued)
N, « the air dose factor due to beta emissions
for each identified noble gus radionuciic.,

{. in mrad/yr per uCi/m* from Table 2-4

the length of the Jth time N‘H()d over

which (X/Q) 4, and 011 are averaged for

gaseous releases in hours

the atmospheric dispersion factor for
time period ¢11 at exclusion boundary location
in sector ¢ determined by concurrent

meteorology, in sec/m’

the aversge release rate of radionuclide,
1, in gaseous effluents during time period,
Atj, in uCi/sec
DOSE

f_FROM TRITIUM, RADIOIODINES AND RADIQACTIVE
MATERIALS H,PkRTlQQLA!E EQBH.HlIﬁ_ﬂALL*LlﬂLS
GREATER THAN & DAYS IN GASEOUS

The dose to an individual from tritium, radioiodines
and radiosctive materials in particulate form with

half 1ives greater thar eight days in gaseous effluents
released to unrestricted areas is calculated using the

following expressions:

Eor historical meteorology:

D, = 3.17x10° z “EM W) Q)
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e.0 GASEOUS EHFLUENTS (Tontinued)
2.8.2.) for historical meteorology: (Continued)
where:
Uo the tota) projected dose from Qaseous

effluents to arn individual, in mrem

the amount of each radionuclide, 1,
(tritium, radioiocine, radioactive
material in particulate form with half
lives greater than eight days), released

in gaseous effluents in uli

the sum of all pethways k for radionuciide,
i, of the Rﬁ. ¥ product in mrem/yr per
uCi/sec. The £ R, W, value for each

\ kK
radionuc)ide, 1, 1s given in Table 2-6.
The given 1s the maximum : R\k"u for all
locations and is based on the most
restrictive age groups.
the dose factor for each identified
radionuclide, 1, for pathway k (for the
inhalation pathway in mrem/yr per uCi/m®

and for the food and ground plane pathways

in m* - mrem/yr per uCi/sec) at the controlling

location. The Rik's for each controlling

location for each age group are given in Tables 2.7
thru 2-16. Data in these tables are derived using
the NRC code, PARTS. (See "Submittal of 1990 ODCM

Dose Parameters for SONGS 1, 2, and 3" from

E. S. Medling to P. H. Penseyres, dated 1/28/81).
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2.0  GASEOUS EFFLUENTS (Continued)

2.8.2.]

for historica) meteoreloqy: {(Cont nued)

v « the annua)l average dispersion parameter for
estimeting the dose to an individual at the

controlling location for pathway k

« (X707 for the inhalation pathway in sec/m*,
The (X70) for each controlling location is

given in Tables 2-7 thru 2-16

« (0707 for the food and ground plane pathways
inm . The TD/0) for each controlling

location are given in Tables 2-7 thru 2-16.

for meteorology concyrrent with relesses:

consistent with the methodology provided in Regulatory

Guide 1.109 and the foliowing equations, RRRGS (Radioactive Release
Report Generating System) software is used to perform the actua)
calculutions,

Imn :
-4
D' « 1,04 x 10 i E t [(AtJ) (Ryy) ('Jka) (O‘j)] (2-19)
where:
D‘ « the totel annual dose from gaseous effluents to an
individual in sector ¢ in mrem.
LtJ e the length of the Jth period over which 'Jko and
01J are averaged for gaseous released in hours
Q1J « the average release rate of radionuclide, 1, in

gaseous effluents during time period AtJ in uCi/sec
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2.0  GASEOUS EFFLUENTS (Continued)
2.8.2.2 [For meteorology concyrrent with releases: (Continue”

Rike

'Jk

« the dose factor for each identified radioni 1ide 1,

for pathway k for sector ¢ (for the inhalat
pathway in mrem/yr per uCi/n* and for the food

and ground plane pathways in m’ mrem/yr per
uCi/sec) at the controlling location. A 1isting of
Rik for the controlling locations in each landward
sector for each group is given in Tables 2-7 thry

2-16. The ¢ 1s determined by the concurrent

meteorology.

y'® the dispersion parameter for the time period MJ

for each pathway k for calculating the dose to an
individual at the controlling location in sector ¢

using concurrent meteorological conditions.

« (X/Q) for the inhalation pathway in sec/m’

« (D/Q) for the food and ground plane pathways in m**
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TABLE 2-4
DOSE FACTORS FGR NOBLE GASES AND DAUGHTERS*™*

Total Body Dose

Skin Dose

Gamma Air Dose

Beta Air Dose

Factor K, Factor L, Factor M, Factor N,
Radio- (mrem/yr (mrem/yr (mrad/yr (mrad/yr
Nuc)ide per wCi/m*) per uli/m*) per 4Ci/m*) per uCi/m*)
nr-85m 1.17E43* 1.46E43 1.23E43 1.97E+3
Kr-85 1.61E+] 1.34E43 1.72E+] 1.95E43
Kr-87 5.92E43 9.73E43 6.17643 1.03E+4
Kr-88 1.47E+4 2.37E+3 1.52E+4 2.93E43
Xe-131m 9.15E+] 4 76642 1.56E+2 1.11E43
Xe-133m 2 .51E+2 9.94E+2 3.27E+2 1.48E43
Xe-133 2.94E42 3.06E+2 3.53E42 1.05E+3
Xe-135m 3.12643 7.11E42 3.36E+3 7.39E42
Xe-135 1.81E+3 1.86E+3 1.92E+43 2.46E+3
Xe-138 8.83E+3 413643 9.21E+3 4.75E43
Ar-4] 8.84E+3 2.69E+43 9.30E+3 3.28E:3

*1.176+3 = 1,17 x 10°
USNRC Reg. Guide 1.109, Table B-1

**Source:
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TABLE 2-9
DOSE PARAMETER ?‘;

CHILD AGE GROUP Y
CRITICAL ORGAN

oo st o s s e - o -—

Inhalation Pathway Inhalation Pathway
Radionuc) ide (mrem/yr per uli/m”) Radionuc!ide (mrem/yr per uli/m
b - — - . R—— g
H ) ['3 | ] ] AL
Cr-5) 1. 7E4+4 ] 132 | 9E+S
Mn- 54 1. 6E+€ | 133 3.BE+t
Co-§ b.1E+¢ ] <134 ' 5.1E+4
Co- 58 BRI ] -13¢ 7.9E45
Co-60 7 ][4“ Cs 134 ] 0[’(
| Sr-89 2.2046 Cs-13€ 1, 7645
Sr-90 1 1.0E+8 | Cs-137 | 9.1E+5
Ir-9% ‘ 2. k40 | Ba-140 i 1.7E+6 [
! ) z
| Nb-85 f 6.1E45 | Ce-14) E D.4E+5 ‘
| | | e
| Ru-103 66645 | Ce-144 ’i 1,247 | A
? ‘ i |
Te-120m | ] .BE+6 l ‘
‘ \
| 1 ‘
! | I I
| | l
‘ |
| |

|

|
e \
L _ S 3

*Source: USNRC NUREG-0]133, Section 5.2.1.1

v
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TABLE 2-6
CONTROLLING LOCATION FACTORS

4 Ri¥k
Rauionuc)ide mrem/yr per uCi/sec
H -3 9.62E-4
Cr-5] 3.25€-2
Mn-54 6.52E+0
Co-57 1.66E+0
Co-58 2.33E40
Co-60 8.56€+]
Sr-89 4,34E4)
Sr-%0 1.82E+3
2r-95 2.90E40 Q\
Nb-95 6.81E+0
Ru-103 1.08E+)
Te-126m §.32E+0
Cs-134 3.36E+]
Cs-136 6.81E-1
Cs-137 3.67E+)
Ba-140 1.56E+0
Ce-14] §.74E-]
Ce-144 1.68E+1
1 <131 1.19E+]
] -132 1.45€-1
] -133 2.82E+0
I -134 3.04E-2
I <135 5.94E-)
UN-1D 3.50E+0
Footnote: These values to be used in manual calculations are the maximum
f Rik'k for all locations based on the most restrictive age group.
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TABLE 2-7
DOSE PARAMETER Ry FOR SECTOR P

Page 1 of 3
Pathway = Surf Beach Distance « 0.4 mi\cs
X/Q « 1.86-6 sec/m’ D/Q « 8.20-8 m°*
Infant Child Teen Adult
Inhala. | Food & |Inhala- | Food & [Inhala- | Food & |Inhala- " Food &
Radio- tion Ground [tion Ground |tion Ground |tion . Ground
Nuclide Pathway | Pathway |Pathway | Pathway Pathway | Pathway Pathway | Pathway
H -3 -0 -0- 1.2E4] «0- 5.16+] «0- 8.7E+] -0
Cr-51 0. «0- 1.8642 | 2.20+4 | B.4E+2 | 1.1E45 | 9.9E42 3.20+5
Mn- 54 «0- «0- 1.6644 | 6.6E+6 | 8.00+4 | 3.20+7 | 9.6E+4 9.58+7
Co-57 -0- «0- §.30¢3 | 1.6E46 | 2.4E+4 | 7.9E+6 | 2.5E+4 2.3E47
Co-58 -0- -0 1.26+4 | 1.BE+6 | 5.4E+4 | B.7E+6 | 6.4E+4 2.5E+7
Co-60 -0- -0- 7.3E+4 | 1.0648 | 3.5E+5 | 4.9E+8 | 4.1E+5 1.5€48
Sr-89 -0- -0 2.20+4 | 1.0E42 | 9.7044 | 4.9E+2 | 9.6E+4 ].5E43
Sr-90 -0- -0- 1.1E+6 «0- 4. 4E+6 -0- 6.6E+6 -0
Ir-95 «0- -0- 2.3Ee4 | 1.2646 | 1.1E+5 | 5.8E+6 | 1.2E45 1.7647
Nb- 95 0- -0- 6.4E43 | 6.6E+5 | 3.00+4 | 3.1E+5 | 3.5E+4 | 9.4E+6
Ru-103 «0- -0- 6.9F+3 | 5.2645 | 3.20+4 | 2.5E+6 | 3.5E+4 | 7.4E+6
Te-120m -0 -0- 1.8E+8 | 9.4E+4 | B.0F+4 | 4 5645 | 7.9E+4 | 1.3E46
Cs-134 -0- -0- 11644 | 3.3E+7 | 4.5E+4 | ). 6E«8 | 5.8E+4 | 4.7E+8
Cs-136 -0- -0- 1.BE+3 | 7.2645 | 7.BE+3 | 3.4E+6 | )1.0f+4 | 1.0E+7
Cs-137 -0- «0- 9.4043 | 4.9E+7 | 3.40+8 | 2.4E+8 | 4.3E+4 | 7.1E+8
Ba-140 | -0- 0- ‘| 1.BE+8 | 9.9E+4 | B.2(+4 | 4.7E+5 | B.TE+4 | 1.4E+6
Ce-14) -0- «0- §.7643 | 6.6E+4 | 2.56+4 | 3.1E+5 | 2.56+4 | 9.4E+5
I -131 -0- -0- 1.7645 | B.3E+4 | 5.90+5 | 3.9645 | 8.20+5 | 1.2E+6
] -132 -0 «0- 2.0643 | 5.9E+3 | 6.1E+3 | 2.BE+4 | 7.8E+3 | B.5€+4
I -133 «0- -0- 4.06+4 | 1.2644 | 1.2645 | 5.6E+4 | 1. 5645 | 1,.7E+5
I 134 -0- «0- §.3642 | 2.2E+3 | 1.6E+3 | 1.0E+4 | 2.CE+3 | 3.10+4
I -13% -0 «0- B.26+3 | 1.2644 | 2.5E+4 | 5.8E+4 | 3.1E+4 | 1.7E+S
UN-1D -0- «0- 1.0E+4 | 3.6E+6 | 5.0E+4 | 1.76+7 | 5.9E«4 | 5.1E+7

[n

L
in

Inhalation Pathway,

Food & Ground Pathway,

units = EE{,%¥:

units = ‘”‘ﬁf?f{ff"l
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TABLE 2-7
DOSE PARAMETER Ry FOR SECTOR P

Page 2 of 3
Pathway = Pt. Loran n111tary Hsng Distance = 2.7 miles
X/Q = 1.2€-7 sec/m’ D/Q = 3.6E-10 m”
Infant Child Teen Adult
Inhala- | Food & |Inhala- ] Food & |Inhala- | Food & |Inhala- | Food &
Radio- tion Ground [tion Ground [tion Ground |tien Ground
Nuclide Pathway | Pathway|Pathway | Pathway|Pathway | Pathway Pethwiy Pathway
H -3 6.5042 ~0- 1.1E43 0- 1.3E+3 -0- 1.36+43 -0-
Cr-5] 1.3644 | 4.7E+6 | 1.76+48 | 4.7646 | 2.1E+4 | 4.7E+6 | 1. 4E+4 | &4.7E+6
Mn- 54 1.0E+6 | 1.4E+9 | 1.6E46 | 1.4E+9 | 2.0E+6 | 1.4E49 | 1.4E«6 | 1.4E+9
Co-57 3.8045 | 3. 4648 | 5.1E45 | 3.4E48 | 5.9E45 | 3.4E48 | 3.7E+5 | 3.4+8
Co-58 7.BE45 | 3.BE+8 | 1.1E+6 | 3.8E+B | 1.3E+6 | 3.8E+8 | 9.3E+5 | 3.8E+b
Co-60 6. 5646 | 2.26410| 7.1E+6 | 2.2E410| B.7E+6 | 2.2€+10! 6.0E46 | 2.2€+10
Sr-89 2.046 | 2.2644 | 2.2E46 | 2.2E+4 | 2.4E+6 | 2 2E+4 | 1.AE+6 | 2.2(+4
Sr-90 4. 1647 -0- 1.0E+8 -0- 1.1E+8 «0- §.9E47 -0
ir-95 1.BE+6 | 2.5648 | 2.2646 | 2.5E48 | 2.76+6 | 2.5E+8 | 1.8E+6 | 2.5E+B
Nb-95 §.BE+5 | 1.4E48 | 6.1E+5 | 1.4E+8 | 7.5E45 | 1.4E+8 | 5.0E+5 | 1.4(+8
Ru-103 5. 5045 | 1.1648 | 6.6E45 | 1,148 | 7.8E+5 | 1.1E«B | 5.0E+5 | 1.1E+8
Te-129m | ).7646 | 2.0E47 | 1.8E+6 | 2.0E+7 | 2.0E46 | 2.0E+7 | 1.2E46 | 2.0E+7
Cs-134 7.0645 | 6.8E+% | 1.UE+6 | 6.8E49 | 1.1E+6 | 6.8E+9 | B.5E+5 | 6.BE+9
Cs-136 1.3645 | 1.56+8 | 1.7E45 | 1.5E+8 | ).9E+5 | 1.5E+8 | 1.5E+5 | 1.5(+8
(s-137 6.1645 | 1.0E+10| 9.1c+5 | 1.0E+10; 8.5E6+5 | 1.CE+10| 6.2E45 | 1.0E+10
Ba-140 1.6646 | 2.1E47 | 1.7E46 | 2.1E+7 | 2.0E+6 | 2.1E+7 | 1.3E+6 | 2.1E+7
Ce-14] 5.2645 | 1.4FE+47 | 5.4E45 | )1.4E+47 | 6.1E+5 | 1.4E47 | 3.6E+5 | 1.4E47
Ce-144 G BF:6 | 7.0E47 | 1.2647 | 7.0E47 | 1.3E+7 | 7.0E47 | 7.8E+6 | 7.0E+7
I -13] 1.5647 | 1.7E+7 | 1.6047 | 1.7E+7 | 1.5647 | 1.7E47 | 1.2E47 | 1.7E47
I -132 1.7E45 | 1.2E46 | 1.9E+5 | 1.26+6 | ).5E+5 | 1.26+6 | 1.1E+5 | 1.2E+6
] -133 3.6646 | 2.4E+6 | 3.BE+0 | 2.4E+6 | 2.9546 | 2.4E46 | 2.2€46 | 2.4(+6
1 -134 4. 5E+4 | 4 5645 | S5.1E+4 | 4. 5E+5 | 4. 0E+4 | 4.5E+5 | 3.0E+4 | 4.5E+5
1 138 7.0845 | 2.5E46 | 7.9E+5 | 2.5E+6 | 6.2€45 | 2.5E+6 | 4.5E+5 | 2.5E46
UN-1D 6.5645 | 7.5E48 | )1.0F+6 | 7.5E48 | 1 .2E+F | 7.5E48 | B.6E45 | 7.5C+8
Inhalation Pathway, units = sff,£¥1
2
Food & Ground Pathway, units = ilL%é$§§E€¥rl
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TABLE 2-7
DOSE PARAMETER Ry FOR SECTOR P

Page 3 of 3
Pathway = Former N1xon fstate (no garden) Distance = 2.8 m11es
X/Q ~ 1.2F-7 sec/m’ D/Q = 3.4E-10 m”
Infant Child Teen Adult
Inhala- | Food & |Inhala- | Food & Inhala- | Food & |Inhala- | Food &
Radio- tion Ground [tion Ground |[tion Ground [tion Ground
Nuclide Pathway | Pathway|Pathway | Pathway Pathway | Pathway Pathway | Pathway
H -3 6.55+42 -0- 1.1E43 -0- 1.3E43 «0- 1.3E43 «0-
Cr-51 1.3644 | 4.7646 | 1.7E+44 | 4.7E+6 2.1644 | 4.7E+6 | 1.4E+4 | 47046
Mn-54 1,066 | 1.4E49 | 1.6E+6 | 1.4E+9 2.0646 | 1.4E+49 | 1.4E46 | 1.4E49
Co-57 3.8645 | 3.46+48 | 5.1E+5 | 3.4E+8 §.0F+5 | 3.4E+8 | 3,745 | 3.4E+8
Co-58 7.8E45 | 3.8648 | 1.1E+46 | 3.BE+8 1.3646 | 3.8548 | 9.3E+5 | 3.BE+8
Co-60 4.5646 | 2.26410| 7.1E+6 | 2.2E410 8.7646 | 2.2E410| 6.0E+6 | 2.2E+10
Sr-89 2.0E46 | 2.26+4 | 2.2E+6 | 2.2E+4 2.46+6 | 2.26+4 | 1.4E+6 | 2.2E+4
Sr-90 4.1E47 -0- 1.0E+8 -0- 1.16+8 -0- 9.9E47 -0-
Ir-95 1.BE+6 | 2.5648 | 2.2E+6 | 2.5E+8 2.76+6 | 2.56+8 | 1.8E+6 | 2.5E+8
Nb-95% 4 BE+5 | 1.4E+8 | 6.1E+5 | 1.4E+8 | 7.5E45 1.4€48 | 5.0E+5 | 1.4E+8
Ru-103 §.5(+5 | 1.1648 | 6.6E+5 | 1.1E+8 | 7.8E+5 1.1648 | 5.0E+5 | 1.1E+8 g
Te-129m | 1.76+6 | 2.0E+7 | 1.8E+6 | 2.0E+7 2.06+6 | 2.0E47 | 1.2E46 | 2.0E+7
Cs-134 7.0645 | 6.8649 | 1.0E+6 | 6.BE+9 | 1.1E+6 6.8E+9 | B.5E+5 | 6.8BE+9
Cs-136 1.3645 | 1.5648 | 1.76+5 | 1.5648 | 1.8E+5 1.5648 | 1.5E45 | 1.5E+8 GL
Cs-137 6.1E45 | 1.06+10| 9.1E45 | 1.0E+10| 8.5E+5 1.06410| 6.2E+5 | 1.0E+10
Ba-140 1.6E46 | 2.1647 | 1.7E+6 | 2.1E+7 | 2.0E+6 2.1E47 ! 1.5E«0 | 2.1E47
Ce-14] 5.2645 | 1.4E+7 | 5.4E+5 | 1.4E47 | 6.1E45 1.8%+7 | 3.6E+5 | 1.4E+7
Ce-144 9 BE+6 | 7.0E47 | 1 2647 | 7.0E47 | 1.3E+7 | 7.0E47 7.8646 | 7.0E+7
I -13] 1.5647 | 1.76+47 | 1.6E+7 | 1.7E47 | 1.5E+7 | 1.7E47 1.2647 | 1.7E47
1 -132 1.7645 | 1.26+6 | 1.9645 | 1.2E+6 | 1.5E+5 | 1.2E+6 1.1645 | 1.2E+6 [»
1 -133 3.6646 | 2.4E+6 | 3.BE+6 | 2.4E46 | 2.9E+6 | 2.4E+6 2.2046 | 2.4E+6
I -134 4.56+4 | 4.5645 | 5.1E+4 | 4.5E+5 | 4.0E+4 | 4.5E+5 | 3.0(+4 4.5E45 A
I 135 7.0645 | 2.5646 | 7.9F+5 | 2.5(+46 | 6.2E+5 | 2.5E+46 | 4.5E45 2.5E+46
UN-1D 6.5645 | 7.5648 | 1.0E+6 | 7.5E+8 | 1.2E46 | 7.5E48 | B.6E+5 7.5648

Inhalation Pathway, units = “51/'3

Food & Ground Pathway, units = "—ﬁé?},.c
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q

Page | of §
Pathway = Enlisted Bch Yrai\ers Distance = 1.1 miles,
X/Q « 9.3E-7 sec/m’ D/Q = 4.6E-9 m”
_ Infant Child Teen Adult
Inhala- | Food & [Inhala- | Food & Inhala- | Food & |Inhala- | Food &
Radio- tion Ground |tion Ground |tion Ground |tion Ground
Nuclide Pathway | Pathway|Pathway | Pathway Pathway | Pathway|Pathway | Pathway
H -3 -0 -0- 0« -0- -0- -0- 6.3E42 -0-
Cr-51 -0- -0- -0 -0- -0- -0 7.2643 | 2.3E+6
Mn- 54 -0- -0- -0- «0- -0- -0- 7.0E45 | 6.9E+8
Co-57 «0- -0 -0- -0- -0- -0 1.8E45 | 1.7E+8
Co-58 -0 -0- -0- -0- -0- -0« 4.6545 | 1.9E+8
Co-60 -0- -0- -0- -0 0 -0- 3.0646 | 1.1E+10
Sr-89 -0- -0- -0- -0- -0- -0- 7.0E45 | 1.1E+4
Sr-90 -0 -0- -0- -0- -0- -0- 5.0E+7 0-
ir-95 <0~ 0« -0- -0« -0- -0- B.8E+5 | 1.3E+8
Nb-§5 -0- -0 -0- -0- -0- «0- 2.5645 | 6.BE+7
Ru-103 -0- «0- -0- -0- -0- -0- 2.5845 | 5.4E+7
Te-12%m -0 -0- <0 -0- -0- -0- 5.8E+45 | 9.8E+6
Cs-134 -0- «0- -0- -0- -0- -0- 4.26+5 | 3.4E+9
Cs-136 -0- 0« -0- -0- -0- -0- 7.3E+4 | 7.5E47
Cs-137 -0- -0 -0- -0- -0- -0- 3.1E+5 | 5.1E49
Ba-140 -0- «C- -0- <0 -0- -0- 6.4E+5 | 1.0E+7
Ce-14] -0 -0- -0- -0- -0- -0- 1.8E45 | 6.8BE+6
Ce-144 -0- -0 -0- -0- -0- -0- 3.9€+6 | 3.5E/7
I -13] -0- -0- -0- -0- -0- -0- 6.06+6 | B8.6E+6
] -132 -0 -0- -0- -0- -0- -0- 5.76+4 | 6.2E+45
] -133 -0- -0 -0- -0- -0- -0- 11646 | 1.2E+6
1 -134 -0- -0- -0- -0- -0- -0- 1.5E+4 | 2.2E45
] -135 -0- -0- «0- -0~ -0- «0- 2.2E45 | 1.3E+6
UN-1D -0- -0 -0- -0- «0- -0- 4.3E+5 | 3.7E+8

Inhalation Pathway,

Food & Ground Pathway,

uniti - :E?,£¥r
units = 1'-ﬁé?f§%€¥zl

2-4]
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TABLE 2:8
DOSE PARAMETER Ry FOR SECTOR Q

Page £ of §
Pathway = San Onofre Hgbil Home s Distance = 1.3 mﬂes9
X/Q = 7.4E-7 sec/m D/Q = 3.6E-9 m”
Infant Child Teen Adult
Inhala- | Food & |Inhala- | Food & |Inhala- Food & |Inhale- | Food &
Radio- tion Ground |tion Ground (tion Ground (tion Ground
Nuc)ide Pathway | Pathway|Pathway | Pathway Pathway | Pathway|Pathway | Pathway
H -3 6.5E42 -0- 1.1E43 «0- 1.3643 -0 1.3E+3 «0-
Cr-51 13644 | 4. 7646 | 1.7E+4 | 4. 7E+6 | 2.1E+4 6.7646 | 1.4E+4 | 4. 7E46
Mn-54 1.0846 | 1.4E49 | 1.6E+6 | 1.4E+9 | 2.0E46 14649 | 1.4E+6 | 1.4E+8
Co-57 3.8E45 | 3.4E48 | 5.1E45 | 3.4E+8 | 5.9E45 $.0E+8 | 3.7045 | 3.4[+8
Co-58 7.8645 | 3.8E+8 | 1.1E+6 | 3.BE+8 | 1.3E46 3.8E+8 | ©.3E+5 | 3.8BE+8
Co-60 4.5646 | 2.26410| 7.1E46 | 2.20410| B.7E+6 2.26410| 6.0E46 | 2.2E410
Sr-89 2.0E46 | 2.2644 | 2.2E+6 | 2.2E+4 | 2.4E+6 2.2044 | 1. 4E+6 | 2.20+4
Sr-90 4.1E47 -0- 1.0E+8 0~ 1.1E48 «0- §.9E47 «0-
ir-95% 1.8646 | 2.5648 | 2.2F+6 | 2.5E48 | 2.7E+6 2.5648 | 1.8E+6 | 2.50+8
Nb-95 §.BE+5 | 1.4E48 | 6.1E45 | 1.4E+8 | 7.5E+5 | 1.4E+8 6.0E45 | 1.4E+8
Ru-103 5.5645 | 1.1E48 | 6.6E+5 | 1.1E+8 | 7.8E+5 | 1.1E«8 5,045 | 1.1E+0
Te-120m | 1.76+6 | 2.0E47 | 1.BE+6 | 2.0E+7 | 2.0E+6 2.0647 | 1.2E+6 | 2.0E47
(s-134 7.0645 | 6.8E+9 | 1.06+6 | 6.BE+9 | 1.1E+6 | 6.BE+9 | B 5E«E 6.8+
Cs-13€ 1.3645 | 1.56+8 | 1.7645 | 1.5E+8 | 1.9E+5 | 1.5E+8 1.5645 | 1.5E+8
Cs-137 6.1645 | 1.06410| 9.1E+5 | 1.0E+10| B.5E+5 | 1. 0E+10| €.2E45 1.0E+10
Ba-140 1.6E46 | 2.0647 | 1.7646 | 2.1E+7 | 2.0E+6 | 2.1E«7 | 1.3E+6 2.1047
Ce-14) §.2645 | 1.4E+7 | 5.4E+5 | 1.4E+7 | 6.1E45 | 1.4E47 | 3.6E45 1.4E47
Ce-144 9.8E+6 | 7.0E+7 | 1.2647 | 7.0E+7 | 1.3E47 | 7.0E+7 | 7.BE+6 | 7.0E+7
I -131 1.5647 | 1.7E+7 | 1.6E47 | 1.7E+7 | 1.5E47 | 1.7E«7 | 1.2047 | 1.7E47
I <132 1.7645 | 1.2646 | 1.9E45 | 1.2646 | 1.5E+5 | 1.26+6 | 1.1E+5 | 1.2E+6
I -133 3,646 | 2.4546 | 38646 | 2.4E46 | 2.9E46 | 2.4E+6 | 2.2046 | 2.4E+6
I -134 4.56+8 | 45645 | 5.1E+4 | 4 5645 | 4. 0F+4 | & 5E+5 | 3.0E+4 | 4,545
1 135 7.0545 | 2.5646 | 7.9E45 | 2.5646 | 6.2E45 | 2.5E+6 | 4.5E+5 | 2.5(+6
UN-1D 6.5645 | 7.56+48 | 1.0E+6 | 7.5E48 | 1.2E46 | 7.5E+8 | B.6E+5 | 7.5E+8

Inhalation Pathway, units e “%1/|'

Food & Ground Pathway, units = u..‘l‘%m

2-42
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q
Page 3 of 9
Pathway = State Park Office Trailer Distance = 0.6 miles
X/0 « 2.26-6 sec m' [)L-lktén‘
Infant ‘ :'w'c ‘9er A‘nx
w |Inhala: Food & |Inhala- &off‘ & lr?'a‘a | Food & |Inhala- | Food & |
|Radio- tion Ground |tion Ground [tyon | Grounda |tion Ground
(Nuclide Pathway | Pathway |Pathway Pathway |Pathway | Pathway Pathway | Pathway|
| | k
| W -3 -0- .0 -0- ¢ -0 -0- 6.8641 | -0- |
Cr-5] | .0- 0 .0- el .0 -0- 6.6642 | 2.1E+5 |
| Mn-54 0 | <0 -0- .0- -0- 0- | 6.4E+4 | 6.3E47 |
| Co-§7 0- | 0 -0- .0- | -0 0- | 1.76+4 | 1.6E47
| Co-58 0- | -0 -0- -0+ 0- | <0- | 4.26+4 | 1.7E47
| Co-60 | -0- | -0- | -0 -0- 0- | -0- 2.76+5 | 9.8E+8 |
| Sr-89 | -0- -0- -0- -0- -0- 0- | 6.4E+4 | 9.9[ 2
Sr-90 -0- .0- 0- 0- -0- 0- | 4.5646 | - l
r-98 | -0- | -O- -0- -0- -0- 0- | 8.1E+4 ‘ 1.1(*7
| Nb-95 | <0- | <0 | -0 -0 0- 0- | 2.3E«+4 | 6.2E46 | |
| Ru-203 | -0- | -0 | -0 0. | .0 | <0 | 2.3E+4 | 5.0E+6 | | I
| Te-l2om | -0- | -0- | -0 0- | -9+ | -0- | 5.3E«4 | 9.0E45
| Cs-134 | -0- | -0- | -0 0 | b | -0 | 3.9E« | 3,1648
| Cs-136 -0- 0. | «0- | 0o | b | <0- | 6.7E+3 | 6.9E+6 ‘§?\
| Cs-137 | -0- | 0o | 0o | -0- | -0 0- | 2.8E+d } 4. 7648
Ba-140 | «0- | -0- | -0 0- | -0 -0- 6.86+4 | 9.4E45
Ce-141 | -0- 0- | -0- 0- | -0 -0- 1.76+4 | 6.2E45
Ce-144 | -0- ‘ 0- | «0- 0- | -0- -0- 3.6645 | 3.2E46
| -13) | -0- -0- 1 0- | -0- | -0 -0 | 5. 4E+5 | 7.9E45
1 -2 | 0o | -0 0 | «0- | -0 0- §.2643 | 5.76+4 | | Ik
] -133 | -0- -0- 0 | <0~ | <0 -0- 9.8E+4 | 1.1E45
| 1.134 | -0- | -0- 0- | -0- -0+ 0- | 1.4E+3 | 2.1E+4 | K
| 1-138 | -0- - | -0- | -0 -0- -0- 2.0E+4 | 1.2E45
-0 | -0 | -0 Bl -0- 0- | 3.9E+4 | 3.4E47
( | t
| | ‘.
| | | | | |
| | |
; | l \ l \ | n
, | | | |
| | | | \
’ l \ | 1
) [ ; | | | \
o Inhalation Pathway, units = L o
p“/m
]
Food & Ground Pathway, units e L!I_J.LM_&IL._J.L)
uli/sec
'
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q

Page 4 of §

Pathway = Surf. Beach Ggard
X/Q « 1.8E-06 sec/m

Shack

Distance = 0.7 miles

0/Q = 9.96-09 m™*

Infant Child Teen Adult
Inhala- | Food & |Inhala- | Food & [Inhala- | Food & Inhala- | Food &
Radio- tion Ground [tion Ground |*ion Ground [tion Ground
Nuclide Pathway | Pathway Pathway | Pathway|Pathway | Pathway Pathway | Pathway
H -3 -0- -0- -0 “0- -0- -0- 7.2E4] «0-
Cr-51 -0- -0- -0- -0- 0 -0- B8.2042 | 2.7E45
Mn-54 -0 -0- -0- Q- -0- -0- 8.0E+4 | 7.9E47
Co-57 -0- -0- -0- -0- -0 -0~ 2.16+4 | 2.0E+47
Co-58 -0- -0 -0- «0- -0- -0- 5.3E+4 | 2.2€47
Co-60 -0- -0- -0 -0- -0- -0~ 3.4E45 | 1.20+9
Sr-89 -0- -0- -0- -0- -0- -0- B8.0E+4 | 1.2043
Sr-90 -0- -0- -0- «0- -0- «0- 5.76+6 -0
Ir-95 -0- -0- -0- -0- -0 -0- 1.0645 | 1.4£47
Nb-85 -0- -0- -0- «0- -0 -0 2.9F+4 | 7.BE+6
Ru-103 -0- -0- -0- -0- -0- -0 2.9644 | 6.2(+6
Te-129m -0- -0- -0 -0 -0- -0- 6.66+4 | 1.1E+6
Cs-134 -0- -0- -0~ -0- 0 -0- 4. BE+4 | 3.90+8
Cs-136 -0- -0- -0- -0- «0- -0- B8.4E+3 | B.6E+6
(s-137 -0- -0- «0- | -0- e «0- 3.56+4 | 5.9(+8
Ba-140 -0- -0- «0- -0 -0 «0- 7.3E44 | 1.2(46
Ce-14] -0- -0- -0- -0- -0 -0 2.16+44 | 7.BE+S
Ce-144 -0- -0- -0- -0 -0- -0 4.4E45 | 4.0E46
I -131 -0- <0- -0- -0- -0- -0- 6.8E+5 | 9.8E+5
I -132 -0- -0 -0- -0 -0 -0 6.5E43 | 7.10+4
] -133 -0- -0- -0- «0- -0- -0- 1.2645 | 1.4E+5
] -134 -0- -0- -0- «0- -0- -0 1.7643 | 2.6E+4
I <138 -0 -0- -0~ -0 -0- -0- 2.60+4 | ]1.4E45
UN-1D -0- -0 -0- -0 -0- -0- 4 .96+4 | 4.3E47

L

Inhalation Pathway,

Food & Ground Pathway,

units = W

U
units = %—J

2-44
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q
Page 5 of §
{'Pntnuay « Enlisted Bengh Check-1In Distance = 1.4 miles
\ X/0 « 6.8E-7 sec/m D/Q = 3.2E-9 m°
b v
Infant child Teen Adult
Inhala- | Food & |Inhala- | Food & Inhala- | Food & [Inhala- | Food &
Radio- tion Ground [tion Ground [ticn Ground [tion Ground
INuclide Pathway | Pathway Pathway | Pathway Pathway | Pathway|Pathway | Pathway
W3 -0- -0- -0- -0- -0- 0 2.9E42 -0-
Cr-51 -0- -0- 0- -0- -0- 0 3.3643 | 1.1E46
Mn- 54 -0- -0- -0- -0- -0- -0- 3.2645 | 3.2048
Co-57 -0- -0- -0- -0- -0- -0- B.4E+4 | 7.8E47
Co-56 «0- -0- -0- -0- -0- -0- 2.1645 | B.7E+7
(o-60 -0- -0 -0- -0- -0- -0- 1.8646 | 4.9E+9
Sr-69 «0- -0- -0- -0- -0- -0- 3.2045 | 4,.9E+3
Sr-90 -0- -0 -0- Q- -0- -0- 2.3E47 -0-
Ir-9% -0- -0- -0- «0- -0- -0- 4.0E45 | 5.7E+7
Nb-95 -0~ -0- -0- -0- -0- «0- 1.26545 | 3.1E47
Ry-108 | -0- -0- -0- A -0- 0- | 1.zEes | 2.5E47 | | P
Te-129m «0- -0- -0- -0- -0- -0- 2.6E45 | 4. 5646
Cs-134 -0- -0- «0- -0- -0- -0 1.9645 | 1.6E+9
Cs-136 | -0 -0- -0- -0- -0- 0. | 3.3E+4 | 34647 | R
Cs-137 -0 «0- «0- -0- -0 -0- 1.4E45 | 2.3E49
Ba-140 «0- -0- -0- -0- -0- -0 2.9E45 | 4.7E+6
Ce-14) -0- -0 -0- -0- -0- -0- B.3E+4 | 3.1E+6
Ce-144 «0- «0- -0- -0- -0- -0« 1.8E+6 | 1.6E+47
1 -13] -0- -0- -0- -0- -0- «0- 2.7E+6 | 3.9(+6
1 -132 -0- -0- -0- -0- -0- -0- 2.6E+4 | 2.8E+5 | | IP
] ~133 -0 -0- G- -0- -0- -0- 4.9E45 | 5.6E45
] <134 0 -0- -0- - -0 -0- 6.8E43 | 1.0E+5 |#
] <136 0 -0~ -0- -0 -0- -0 1.0E45 | 5.BE+5
UN-1D -0- -0- -0- ~0- -0- -0- 2.0E+5 | 1.76+8
Inhalation Pathway, units sz,f¥:
]
. i
Food & Ground Pathway, units .ﬁé’i’,ﬁ!ﬂl
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q

Page 6 of §
Pathway = Sheep (Helt) Distance = 1.6 m11cs
X/Q = 5.6E-7 sec/m’ D/Q = 2.6E-9 m”
Infant Child Teen Adult
Inhala- | Food & |Inhala- | Food & Inhala- | Food & [Inhala- | Food &
Radio- tion Ground [tion Ground |[tion Ground [tion Ground
Nuclide Pathway | Pathway|Pathway Pathway |Pathway | Pathway|Pathway Pathway
H -3 -0- «0- -0- 1.5040 -0 1.2640 | 7.0E40 | 2.1E40
Cr-51 -0- -0- -0- 5.1E+] «0- 1.0E42 | 7.9E+) | 2.6E+4
Mn-54 -0- -0- -0- 7.8E+2 -0- 18643 | 7.7E43 | 7.6546
Co-57 -0- -0- -0- 4.7E43 -0- B.1E43 | 2.0E43 | 1.9E+6
Co-58 «0- «0- -0- 9.7E+3 «0- 2.0E+4 | 5.1E43 | 2.1E+6
Co-60 -0- -0- «0- 3.76+4 -0- 7.3644 | 3.3E+4 | ). 2648
Sr-89 -0- -0- 0- 5.0E+4 -0- 2.6E+4 | 7.7E43 | 3.1E+4
Sr-80 -0 -0- -0- 1.0E+6 -0- B.1E+5 | 5.50+5 | 1.3E+6
ir-9% «0- -0- -0- 6.3E+4 -0- 1.1645 | 9.7643 | 1.65+6
Nb-85 -0- -0- -0- 2.4E45 -0~ 4.5045 | 2.8E+3 | 1.6E+6
Ru-103 -0- -0- -0- 42048 | -0- 7.6645 | 2.8643 | 1.9646 | | P
Te-128m -0- -0- -0- 6.0E+5 -0- 4.5645 | 6.4E+43 | 7.6E+5
Cs-134 -0- -0- -0- 1.4E45 -0 1.26+45 | 4.76+43 | 3.BE+7
Co-134 1 0 L | o | 8aEes | -0 | 4363 | siaEez | 83648 | R
Cs-137 -0- -0- -0- 1.3(+5 «0- 9.5E+4 | 3.4E+3 | 5.7E47
Ba-140 -0- -0 -0- 5.1E+3 -0 §.36+43 | 7.0E43 | 1.2045
Ce-14] -0- -0 -0- 1.5€+43 -0 2.4E43 | 2.0E+3 | 7.9E+4
Ce-144 -0- -0- -0- 1.8E+4 -0- 3.0E+4 | 4.3E+4 | 4. 3[45
I <131 «0- «0- -0- 6.6E45 -0- 4.4E4+5 | 6.60+8 | 7.0E+5
1 -132 -0- -0- -0- -0- -0- -0- 6.3642 | 6.BE+3 | | >
] -133 «0- «0- -0- 1.6E-2 -0- 8.76-3 | 1.26+4 | 1.3E+4
1 134 -0- -0- -0- -0- -0 -0- 1.6E42 | 2.5E+43 )
I -13% -0- -0- -0- 1.1€-18| «0- 6.4E-19( 2.5643 | 1.4E+4
UN-ID «0- «0- «0- 1.1E+5 -0- 9.56+4 | 4.BE+3 | 4.20+6
Inhalation Pathway, units = Eff,f‘r
2
o &
Food & Ground Pathway, units W
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q

Page 7 ¢f 9
Pathway = S. C. Res W G'rdon Distance = 4.1 miles .
X/Q = 1.26-07 sec/m D/Q = 4.1E-10 m”
Infant Child Teen Adult
Inhala- | Food & [Inhala Food & [Inhela- | Fuod & |Inhala- | Food &
Radio- tion Ground [tion Ground [tion Ground !tion Ground
Nuclide Pathway | Pathway Pathway | Pathway|Pathway Pathway |Pathway | Pathway
H -3 6.5E+2 «0- 1.1643 | 3.8E+43 | ).5E43 | 2.4E43 | 1.3E+3 | 1.9E43
Cr-51 1.3644 | Q7646 | 1.76+4 | 9. 4E+6 | 2.0E«4 | 1.2047 | 1. 4E+4 1.1647
Mn-54 1.0E+6 | 1.4E+9 | 1.6E46 | 2.0E+9 | 2.0E+6 | 2.2E49 | 1.4E+6 2.2049
Co-57 5.8E+5 | 3.4E+8 | 5.16+5 | 5.6E+8 | 5.90+5 | 6.3E48 | 3.7E+5 | 5.8L+8
Co-58 7.8645 | 3.BE+8 | 1.1E46 | 7.16+8 | 1.3E+6 | B.9E+8 | §.3E+5 B.56+8
Co-60 6. 5646 | 2.20410] 7.1646 | 2.3E+10! B.7646 | 2.4E+10| 6.0E+6 | 2.4E+10(
Sr-89 2.0646 | 2.26+4 | 2.2646 | 3.1E410| 2.4E+6 | 1.2E+410] 1.4£46 7.2049
Sr-90 4.1E+7 «0- 1.0648 | 1.3E412] 1.1E48 | 7.7E+1)| 9.9E+7 | 5.BE+])
Ir-95 1.8E+6 | 2.5048 | 2.2646 | 1.0E49 | 2.7646 | 1.3E+9 | 1.8E+6 | 1.2E49
Nb-85 & BE+5 | 1. 4648 | 6.1E+5 | 3.BE+8 | 7.5E+5 | 4.9E+8 | 5.0(+5 4.50+8
Ru-)03 §.5645 | 1.1E+8 | 6.6E45 | 4.4E+8 | 7.8E+5 | 5.6E48 | 5.00+5 | 4.9E+8
Te 2920m | 1.76+6 | 2.0E47 | 1.8E+6 | 2.4E+9 | 2.0E+6 | ). 4E+9 | 1.2046 | 9.7E+8
Cs-134 7.0E45 | 6.8E+8 | 1.0846 | 316410 1.1E46 | 2.2E+10| B.5E+5 | 1.6E+410
Cs-136 1,365 | 15648 | 1.7645 | 2, 4E+8 | ).9E+5 | 2.1E+8 | 1,545 | 1.9E+8
Cs-137 6.1645 | 1.0E+30| S.1E+5 | 3.4E+10| 8.5E+5 | 2.3E+10] 6.2E+5 | 1.BE+10
Ba-140 1.6646 | 2.1E47 | 1.7646 | 1,348 | 2.0E+6 | 8.BE+7 | 1.3E+6 | 7.4E47
Ce-14] §.2645 | 1.4E47 | 5.4E45 | 3.4E+8 | 6.1E+5 | 4.2048 | 3,6(+5 | 3.3E+8
Ce-144 9.8646 | 7.0E47 | 1.2647 | 9.3E49 | 1.3E47 | 1.204)0| 7.8E+6 | 9.0E+9
] -13] 1.5647 | 17647 | 1.6E+7 | 4. 0649 | 1.6E+7 | 2.1E49 | 1.2047 | 1.4E+9
1 132 1.7645 | 1.2646 | 1.9645 | 1.2646 | 1.5E+5 | 1.2646 | 1.1E+5 | 1.2E+6
I -133 3,046 | 2.0E46 | 3.BE46 | 2.4E46 | 2.9E46 | 2.4E+6 | 2.20+6 | 2.4E+6
I ~134 45044 | 4.BE+5 | 5.1E+8 | 4. 5045 | 4. 0E+4 | 4,545 | 3.00+4 | 4 .5E48
I -135 7.0645 | 2.5E46 | 7.9E45 | 2.5646 | 6.20+45 | 2.50+6 | 4.56+5 | 2.50+6
UN-1D 6.5645 | 7.E748 | 1.0F+6 | 3.3E+49 | 1.2646 | 2.4E+9 | B8,6E+5 | 1.8E49
Inhalation Pathway, units = :ff,f;z
2
Food & Ground Pathway, units = $6¢
2-47 Revision 23
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JABLE 2-8
DOSE PARAMETER R FOR SECTOR Q

Page B of 9

Pathway = San c1ouanto Ranch (No Residents) Distance = 2.2 m1los
x/Q = 3.3E-7 sec/n’ D/Q « 1.4E-9 mt
Infant Child Teen Adult
Inhala- | Food & |[Inhala- | Food & |Inhala- Food & |Inhala- | Food &
Radio- tion Ground [tio Ground [tion Ground |tion Ground
Nuclide Pathway | Pathway Pathway | Pathway Pathway | Pathway |Pithway | Fathway
H -3 -0- 0« «0- 3.8E+3 -0 2.4043 -0 1.9E43
Cr-5] -0- 0. -0- 4.8E:6 -0- 7.4046 -0 6.76+6
Mn- 54 -0 -0- Q- 6.16+8 -0- 8.36+8 <0« B.0E+8
Co-57 «0- «0- Q- 2.2048 -0- 2.9(+8 «0- 2.4048
Co-58 0. -0 «0- 3 %8 «0- 5.15+8 -0- 4.7E48
Co-60 -0- -0 0+ 2.0E+8 «0- 3.0E+9 «0- 2.7649
Sr-89 -0- «0- Q- 3.1E+10] -0- 1.264100 -0 7.2E49
Sr-90 -0- «0- -0 1.36412( -0- 7.7€+11| ~0- 5.8E+1)
Ir-95 -0 -0- 0 7.80+8 «0- 1.1E49 «0- 9.16+8
Nb-95 -0- «0- Q- 2. 4E+8 -0- 3.5048 -0 3.1648
Ru-103 -0- -0 «0- 3.3[+8 -0~ 4 .5(+8 -0- 3.8E+8
Te-129m 0. 0 -0- 2.30+9 «0- 1.4E49 «0- 9.56+8
Cs-134 «0- 0. 0. 2.46410| <0 1.86+10( -0 9.20+49
Cs-136 «0- 0. -0 9.0E+7 «0- §.70+7 0- 3.CE+7
Cs-137 0 «0- -0- 2.36+10(f +0- 1.36410| -0- 7.8E48
Ba-140 -0 -0- b 1.1E+8 0 6.8E47 0 §.3E6+7
(e-14) -0- -0- -0- 3.3(+8 -0 4.1E+8 -0- 3.2048
Ce-144 -0- «0- -0 §.2049 -0 1.26+10| -0- §.0E48
1 «13] -0- -0- 0 4. 1E+89 “0- 2.1E49 -0- 1,449
1 -132 «0- -0 -0- 6.0£-36| -0- 2.6£-36| -0- 1.7€-36
] -133 «0- «0- «0- 4.0E-11| -0- 1.7€-1)| -0~ 1.1€-1]
] -134 «0- -0 -0- 6.1£-37| -0 2.7E-37| -0- 1.7¢-37
1 13§ N «0- -0 7.0E-36| -0- 3.1€-35| -0- 1.9€-35
UN-1D «0- -0- «0- 2.5E49 -0- 1.7648 -0- 1.1E48

Inhalation Pathway,

Food & Ground Pathway,

units = W

units = %ﬂ
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TABLE 2:-8
DOSE PARAMETER Ry FOR SECTOR Q

Page § of §
Pathway = San (lemente Ranch Adm. Cffices Distance = 2.5 mslos
X/Q = 2.7E-7 sec/(m*) p/Q = 1.1E-9 mn*
Infant Child Teen Adult
Inhala- | Food & |Inhala- | Food & [Inhala- Food & |Inhala- | Food &
Radio- tion Ground [tion Ground (tion Ground [tion Ground
Nuclide Pathway | Pathway|Pathway | Pathway Pathway Pathway [Pathway | Pathway
H -3 -0- «0- -0- 0 -0- «0- 4.3E42 | 1.9E¢3
Cr-51 -0- -0- -0- -0- -0- -0- 4.9E43 | B.3E+6
Mn-54 -0- 0 «0- -0- -0- -0- 4.BE+5 | 1.3E+9
Co-57 «0- 0+ -0- 0 -0- -0- 1.3645 | 3.6E+8
Co-58 -0 -0 «0- «0- -0- -0- 3.2645 | 6.0E+8
Co-60 -0 -0 «0- -0 -0- -0- 2.06+6 | 1.0E°
Sr-89 -0- 0- -0- -0- -0- «0- 4.BE+5 | 7.2E+
. Sr-80 -0 -0- -0- -0- -0- -0- 3.4(47 | 5.8E1]
Ir-95 -0- -0- -0- -0- -0- -0- 6.1E+5 | 9.9(+8
Nb-95 -0- -0- -0 «0- -0- -0 1.7645 | 3.6E+8
Ru-103 -0 -0- «0- -0- -0- -0- 1.7645 | 4.2048
Te-120m 0 -0- «0- «0- -0- -0- 4.0645 | 9.6E+8
Cs-134 «0- - -0- -0- -0- «0- 2.9645 | 1.2E410
Cs-136 «Q- -0- «0- -0 -0- «0- 5.0E+4 | B TE+7
Cs-137 «0- «0- «0- «0- -0- «0- 2.1645 | 1.1E+10
Ba-140 -0 -0- -0- «0- -0- -0- 4. 4E+5 | 6.0E47
Ce-14! -0- -0- -0- -0- -0- -0- 1.26+8 | 3.2(+8
Ce-144 «C- -0- -0 -0- «0- -0- 2.76+6 | 9.0E+9
I -131 -0- «0- -0~ -0 Q- «0- 4.1E+6 | 1.4E+9
1 -132 «0- «0- -0- «0- -0- U 3,944 | 42645
I -133 -0~ «0- -0- -0- «0- -0 7.4E45 | B.4c+b
] -13¢4 -0- «0- «0- -0- «0- -0~ 1.0E+4 | 1.5E45
I -135 -0~ -0- -0- «0- «0- -0- 1.5E45 | B.6E45
UN-1D 0 -0- -0- «0- «Q- -0- 3.0E45 | 1.3E+9

Inhaletion Pathway,

Food & Ground Pathway,

units = W
units = "—W VT
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TABLE 2-9
DOSE PARAMETER Ry FOR SECTOR R

Page ) of &
Pathway = San Onofre Mgbi1e Home s Distance = 1.2 mi1os’
X/G « 5.3E-7 sec/m D/Q » 3.26-9 m°
Infant Child Teen Adult
Inhala- | Food & |Inhala- | Food & |Inhala- Food & |Inhala- | Food &
Radio- tion Ground [tion Ground (tion Ground [tion Ground
Nuclide Pathway | Pathway | Pathway | Pathway|Pathway Pathway | Pathway | Pathway
H -3 6.5042 -0- 1.1E43 -0~ 1.3043 «0- 1.3643 -0-
Cr-5] 1.3E48 | 4.7646 | 1.76+4 | 4.7646 | 2.1E+4 4.7046 | 1. 0E+4 | 4.7E+6
Mn- 54 1.0646 | 1.4E49 | 1.6646 | 1.4E+9 | 2.0E+6 1,449 | 1.4E46 | 1.4E49
Co-57 3.8E45 | 3.4F48 | 5.1645 | 3.4E48 | 5.9E48 3.8648 | 3.7E+5 | 3.4[+8
Co-58 7.8E45 | 3.8648 | 1.1E46 | 3.8E+8 | 1.3E+6 3.8E48 | 9.3(45 | 3.BE+8
Co-60 4.5646 | 2.20410] 7.1E46 | 2.2E+10| B.7E+0 2.20410| 6.0E46 | 2.20410|,
Sr-£3 2.0E+6 | 2.26+44 | 2.2046 | 2.2044 | 2.4E46 2.2044 | 1.4E46 | 2.2E+4
Sr-90 4.1E+7 -0- 1.0E+8 -0 1.16+8 -0- 9.9647 -0-
r-95 1.8E46 | 2.5E+8 | 2.2E+6 | 2.5E+8 | 2.7E+6 2.5F48 | 1.BE+6 | 2.56+48
Nb- 95 4.BE+5 | 1.4E+8 | 6.1E+5 | 1. 4E+8 | 7.5045 | 1.47 0 5.0645 | 1.4E+8
Ru-103 §.5645 | 1.1648 | 6.6E+5 | 11648 | 7.BE+5 | 1.10+8 5.0045<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>