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

enumerates dose and concentration specifications, instrument requirements, as
well as describes the methodology and parameters to be used in the calculation of
offsite doses due to radioactive 1iquid and gaseous effluents. In order to meet
release limitations it additionally calculates the 1iquid and gaseous effluent
monitaring instrumentation alarm/trip setpoints. The environmenta)l section

contains a 1ist of the sample locations for the radiological environmental

monitoring program.

The ODCM wil) be maintained at the Site for use as a document of Specifications

and acceptable methodologies and calculations to be used in implementing the
Specifications. Changes in the calculationa)l methods -or parameters will be

incorporated into the ODCM in order to assure that the ODCM represents the

present methodology.
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1.0 LIQUID EFFLUENTS

1.1 CONCENTRATION
SPECIFICATION

1.1.1 The concentration of radioactive material released from the
site $soo Figure 1-2& shall be 1imited to the concentrations
specified in 10 CFR Part 20, Appindix B, Table 1I, column 2
for radionuclides other than dis.olved or entrained noble
gases. For dissolved or entrained noble qases, the
concentration shall be limited to 2 x 10°" microcuries/m)
total activity.

APPLICABILITY: At all times
ACTION:

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

SURVEILLANCE REQUIREMENTS

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

K

.2 The results of the radioactivity analyses shall be used in l
accordance with the methodology and parameters in Section 1.4 to |
assure that the concentrations at the point of release are '
maintained within the 1imits of Specification 1.1.1.

APPROVED AUG 0 2 1990
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Lower Limit :
Min{nun : - of(DcBoction
Liquid Release Sampling Analysis ype of Activity LL
L Er Weinh®
. Batc Uaste :
Release Each Batch Each Batch Prtncipa} Gamma 5x10°
Emitters
1-131 1x10°*
p M Dissolved and 1210°°
One Batch/M Entrained Gases
{ )
p M H-3 1x10°*
Each Batch Conpositob A
Gross Alpha 1x10°
p Q Sr-89, Sr-90 5x10°"
Each Batch CompositeP |
fe-55 1x10-* ||
|

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

B. Continuous D v Principa} Gamma 6x10°"
Releases®: Grab Sample Composite® Emitters
1-13] 1x10"* |
M M Dissolved and ix10°* ‘
Grab Sample Entrained Gausl |
H-3 1x10°*
0 M !
Grab Sample Composite aross Alpha 1x10°"
0 Q
Grab Sample Composite®  Sr-89, Sr-90 5x10°*
Fe-55 1x10°°

NOTE CONTINUOUS RELEASE PATHWAYS: Turbine Plant Sump, Blowdown Processing Sump,**
E/G Blowdown Bypass Line  ~, S$/G Blowdown, Salt Water Discharge from CCW Heat
xchanger.

APPRUVED nuG 0 2 1990
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TABLE 1-1 (Continued)
TABLE NOTATION

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

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

LLD = L
EoVe 2.2 x10° ¢V o exp (-rat)

where:

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

counting rate of a blank sample as appropriate (as counts per minute),
£ is the counting efficiency (as counts per transformation),

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

2.22 x 108 is the number of transformations per minute per microcurie,
Y is the fractional radiochemical yield (when applirable),

A 1s 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 calculation of the LLD for a particular measurement
system shall be based on the actual observed variance of the background counting
rate or of the counting rte of the blank samples (as appropriate) 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 radionuc)ides
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 a
posteriori (after the fact) limit for a particular measurement.¥

*For a more complete discussion of the LLD, and other detection limits, see the
following:
(1) HASL Procedures Manual, . (revised annually).

(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).

1u'ru(nf|.‘l133 AUG 0 2 1990

sp 18 the standard deviation of the background counting rate or of the
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TABLE 1-1 _(Continued)
TABLE _NOTATION

A composite sample is one in which the quantity of 1iquid sampled is
proportional to the quantity of liquid waste discharged and in which the
method of sampling employed results in a specimen which is representative of
the liquids released.

To be representative of the quantities and concentrations of radioactive
materials in 1iquid effluents, samples shall be collected continuously in
proportion to the rate of flow of the effluent stream. Prior to analysis,
all samples taken for the compcsite shall be thorou?h1y 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, by a method described in the ODCM, to assure
representative sampling.

A continuous release is the discharge of 1iquid 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,
In-65, Mo-99, Cs-134, Cs-137, Ce-14i, and Ce-144. This 1ist does not mean
that only these nuclides are to be detected and reported. Other peaks which
are measurable and identifiable, together with the above nuclides, shall
also be identified and reported.

Administrative controls shall provide for composite sampling of the
continuous releases per note b vice note ¢ until January 1, 1983.
Continuous proportional sampling shall be in accordance with note ¢ frum
January 1, 1983 and all times subsequent as required by Table 1-1.

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

Sanipling of this flow is not required if at least once per 31 days blowdown
bypass i1solation valve (S21301MU618 for Steam Generator 2E088, S21301MU619
for Steam Generator 2£089, S31301MU618 for Steam Generator 3E088 and
S31301MU619 for Steam Generator 3E089) is verified locked shut.

API’:(UVED HUG U 2 1990
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LIQUID EFFLUEKTS (Continuec)
1.2 DOSE
SPECIFICATION

1.8.4 The dose or dose commitment to an individual from radiocactive
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 tota)l body and to less than or equal to 10 mrem to any
organ.

APPLICABILITY: At 211 times
ACTION:

a. Mith calculated dose from the release of radioactive
materials in 1iquid 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 taken to
reduce the releases and the prooosed actions to be taken to

assure that subsequent releases will be in compliance with
Specification 1.2.1.

SURVEILLANCE REQUIREMENTS

.1 Dose Calculation. Cumulative dose contributions from liquid
effluents shall be determined in accordance with Section 1.5 at
least once per 3] days.

APPROVED |
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1.0 LIQUID EFFLUENTS (Continued)
1.3 LIQUID WASTE TREATMENT
SPECIFICATION

1.3.1

The 1iquid radwaste treatment system shall be OPERABLE. The
appropriate portions of the system shall be used to reduce
the radioactive materials in liquid wastes prior to their
discharge when the projected doses due to the liquid effluent
from the site (see Figure 1-2) when averaged over 31 days,
would gxceed 0.06 mrem *~ the total body or 0.2 mrem to any
organ.

APPLICABILITY: At all times

ACTION:

a. With radioactive 1iquid waste being discharged without |
treatment and in excess of the above limits, in l1ieu of any £
other report required by Technical Specification 6.9.1, :
prepare and submit to the Commission within 30 days pursuant
tc Technical Specification 6.9.2 a Special Report which
includes the following information:

1. Explanation of why 1iquid radwaste was being discharged | _
withou. treatment, identification of the inoperable | fe
equipment or subsystems and the reason for
inoperability, i

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

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

SURVEILLANCE REQUIREMENTS
.1 Doses due to 1iquid releases shall be projected at least once per 31

days, in accordance with Section 3.1.

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

X

In plant shut-down (Mode 5, 6) the appropriate portions of the e
liquid radwaste treat~ent system shall be demonstrated OPERABLE by | K~
operating the 1iquid ridwaste treatment system equipment for at

least 15-minutes prior o0 processin? liquids uniess the appropriate
liquid radwaste system has been utilized to process radioactive

liquid effluents during the previous 92 days.

APPROVED AUG 0 2 1990
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1.0  LIQUID EFFLUENTS (Continued)
1.4 Liquid Effiuent Monitor Methods of Setpeint Calculation

Liquid Radwaste Effluent Line Monitors provide alarm and automatic
termination of release prior to exceeding the concentration limits
specified in 10CFR20, Appendix B, Table II, Column 2 at the
release point to the unrestricted area. To meet this specification
and for the purpose of implementation of specification 1.1.1,
the alarm/trio setpoints for 1iquid effluent monitors and flov
measurement devices are set to assure that the following equation

is satisfied:

C.R
L. S Mpc

F4R eff (1-1)

where:

MPC ¢¢ = the effective effiuent maximum concentration
permissible 1imit (uCi/m1) at the release point
to the unrestricted area for the radionuclide mixture

being released,

- 1?
N i
f=1 HPC1

APPROVED AUG 0 2 1990
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1.0 LIQUID EFFLUENTS (Continued)
1.4 Liquid Effluent Monitor Methods of Setpoint Calculation (Continued)

where:

F1 = fractional concentration of the ith radionuclide as
obtained by sample analysis.

N =« number of radionuclides identified in sample analysis.

MPC, = MPC of the ith radionuclide (10CFR20, App B,
fable 11, Column 2).

C = the setpoint, in 4Ci/ml, representative of a
radionuclide concentration for the radiation monitor
measuring the radioactivity in the waste effluent line

prior to dilution and subsequent release.

R = the permissible waste effluent flow rate at the
radiation monitor location, in volume per unit time

in the same units as for F.

F = the dilution water flow in volume per unit time. The
dilution water flow (F) is 185,000 gpm per circ pump
(4 total) and 17,000 gpm per saltwater pump (2 total).

The design flowrate of each circulating water pump is 205,000 gpm.
The value used in the getermination of F takes into account factors
such as frictional losses, pump inefficiency, and tidal flow, and
provides reasonable assurance that the radioactive release

concentration is not underestimated.

APPROVED AUG 0 2 1990
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LIQUID EFFLUENTS (Continued)
1.4 Liquid Effluent 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

shal)l be periodicaily reviewed based on actual release data (including,

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

exchanger) and rev.. ¢ necessary.

1.4.1

Batch Release Setpoint Determination

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

accomplished is as follows:

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

tank (or sump) as determ'.ned by analysis.

C B f Cv1 + Ca - Cs . Ct . CF‘ (1-3)
where:
C « the total concentration in each batch tank. (uCi/ml)

2 C71 = the sum of the measured concentrations for each
i
radionuclide, 1, in the gamma cspectrum. (uwCi/ml)
CFe = the Fe-55 concentration as determined in the previous

quarterly composite sample. (uwCi/ml)
APPROVED;MGH”1%0
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1.0 LIQUID EFFLUEXTS (Continued)
1.4.1 Batch Release Setpoint Determination (Continued)
o C, = the gross alpha concentration determined in the

! previous monthly composite sample. (uCi/ml)
!

? C, = the Sr-89 and Sr-90 concentrations as determined in the

previous quarterly composite sample. (uCi/ml)

¢ ° the H-3 concentration as determined in the previous

monthly composite sample. (wCi/ml)

STEP 2: The effective MPC (NPC.ff) for each batch tank (or sump)

is determined using:

1 (1-4)
MPC .
o T Ca) e L G L Cas) | (e
i (MPCvi) (HPCS) (NPC ) (NPCO) (MPCFQ)

MPCYi. NPCS. MPCt. « the 1imiting concentrations of the
i MPCe,, MPC_ appropriate radionuclide from 10CFK20,
? Appendix B, Table 11, Column 2.

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

STEP 3: The radioactivity monitor setpoint Cm (uCi/ml),

may now be specified based on the values of

£: 3 271. F, MPCeff and R to provide compliance
with the limits of 10CFR20, Appendix B, Table II,
Column 2. The monitor setpoint (cpm) is taken
from the applicable calibration constants given
in Table 1-3 to correspond to the calculated

menitor concentration 1imit C (uCi/ml).
APPROVED | UG 0 1990
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1.0 LIQUID EFFLUENTS (Continued)
1.4.1 Batch Release Setpoint Determination (Continued)
1.4.1.1 :

The value for C.. the concentration limit at the detector,

is determined by using:

C. ST'{'M H Lc.ff) %_ (1-5)
Wt e “‘E tre " MPCopen :

where:
n « number of tanks to be released.

C.ff « effective gamma isotopic concentration at the monitor
for the tank combination to be releesed (equal to

z Cv‘ for single tank releases).
i

Rl (fc'yi)l . RZ (fcvi)z ¢ ane ’Rn uixﬂ)n

1-6
' T R ) i

(f Cyi)l' (f c11)2’ etc. = the total gamma isotopic concentration

of first tank, second tank, etc. (uCi/ml).

Rl' Rz. 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 Monito: Tanks R = 100 gpm/pump (x no. of pumps to be run)

R s



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 F.

nrc.,,l. npc.,,z. etc. = values of npc.,, from equation (1-4) for

first tank, second tank, etc.

Cl. Ct’ etc. = values of C, the total concentration, from .
equation (1-3) for the first tank, second

tank, etc. in uCi/ml.

RWyg13 and SGgg o, SGgg 51 SGgg 3. $6gg.30 L, By, 72' Ty are
administrative values used for simultaneous releases from the
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 Ru7‘13 and SG”.Z’ 55”_2. SG”_30 56‘9.3. 82, L Tz. T3
will be assigned such that R'7813 + SGgg o + S6gg » + SGgg 4

+ SGgy o + 82 + 83 + T2 + T3 £ 1.0,

APPROVED ALlUG n © 1590

1-13 Revision 21
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1.0

LIGUID EFFLUENTS (Continued)

1.4.1.1

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

The 1.0 s 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
reajease of concentrations exceeding the limits of 10 CFR 20,

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

1f Cm < ceff‘ then no release is possible. To

increase (., increase dilution flow F (by running

more circulating water pumps in the applicable dis-
charge structure), and/or decrease the effluent flow
rates Rl' RZ’ etc. (by throttling the combined flow

as measured on 2/3F1-7643, 2F1C-4085, 2FIC-4056,
3F1C-4055 or 3F1C-4056 as appropriate) and recalculate
Cm 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 practical to prevent spurious alarms and yet assure an alarm

should an inadvertent release occur.

APPROVED /

Revision 21
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LIQUID EFFLUENTS (Continued)

1.4.1.2 NEUIRALIZATION SUMP/FU OW_CONDENSATE POLISHER DEMINERA
SUMP_DISCHARGE LINE MONITOR (batch) (2RT-7817, 3R1-7817)

The value for C2 or C,. the concentration limit at the

Unit 2 or Unit 3 detector, is determined by using:

(Bp)(F)X

eff

(1-7)

Cz <

(By) (F)SC_,

€, . ie (1-8)
37 TN

where.

Ci zcv‘. MPC.ff = the values Ofic’ nt11 and NPC.ff
as defined in STEPS 1) and 2) for the
Neutralization Sump/FFCPD Sumps.

Neutralization Sump R = 500 gpm
FFCPD High Conductivity Sump R « 500 gpm
FFCPD Low Conductivity Sump R = 600 gpm

C2 = the instantaneous concentration at the
detecter (2RT-7817) in uCi/cc

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

82 and B, are administrative values used to account for
simultaneous releases from both SONGS 2 and SONGS 3
neutralization sumps. The fractions 82 and 83 (each normally
set to 0.05) will be assigned such that RW,g,4 + SGgq ,

+ S6 + SGgop o + SG +B, +B, +T,+T,<1.0.
89-2 88-3 -3 2 3 2 3
APP%?O\'ED AUG 0 2 1990

1-1% Re “sion 22
08-02-90



1.0 LIQUID EFFLUENTS (Continued)
1.4.1.2

"(Coniinund

NEUTRALIZATION SUMP Oki_CONDENSATE POLISHER DEMIN
MP_DISCHARGE LINE MONITOR (batch) (2RT-7817, 3RT-7817

NOTE: If Cz or C3 < f C". then no release is possible.
To increase cz 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 2F]-3722
and 3F1-3772), and recalculate Cz or C, using the new
F, R and equation (1-7) or (1-8).

If there is 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 meet
the condition of equation (1-1) for the effective MPC (MPC‘ff)
limit. The method by which this is 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

o)
A

neutralization sump and turbine plant sump) from the
sum of the respective measured concentrations as

determined by analysis:

ok | (Sl Mt Bl Ul g
APPROVED AUG 0 1990
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1.0 LIQUID EFFLUENTS (Continued)
1.4.2 Continuous Release Setpoint Determination (Continued)

where:

C = total concentration (uCi/ml)

:Cyi « the total gamma activity (uCi/ml) associated with
\

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/ml) as determined
in the previous quarterly composi.e sample for the

release stream.

Ct = the totai 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 cetermined from the previous quarterly

composite analysis for the release stream.

STEP 2: The effective MPC (MPC.ff) for each release stream (steam
generator blowdown, blowdown neutralization sump, or

turbine plant sump) is determined using:

(1-10)
MPC .
eff ¢ C C C
T ) . (-8ZC) ) (-£/C)
i (dpmc‘!:x); k) (MPC. ) . ﬂmpct'f) . "E‘é“:;‘) ' (MPC, )
1-17 Revision 22
APPROVED /¢ 08-02-90
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1.0  LIQUID EFFLUENTS (Continued)
1.4.2 tontinuous Release Setpoint Determination (Continued)

STEP 3:

The setpoint, c. (uCi/m1), for each continuous release
radioactivity monitor mey now be specified based on the
respective values o: B4 zcvi. F, NPC.,,. and R to
provide compliance with the 1imits of 10CFR20,

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

monitor limit Cn (uCi/m1).

APPROVED AUG ¢ 2 1990
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1.0 LIQUID EFFLUEHTS (Continued)
1.4.2.1

The value for Cz or C3. the concentration 1imit at the

Unit 2 or Unit 3 detector is determined by using:

(B) ()2,

Cp €
2
(RY(C/MBC o)

(B) (P2

Cy
¥ 7 TIRTE/RRE )

where:

B fcw‘. NPC.ff the valuwes of C, f Cv‘

as defined in STEPS 1 and 2 for the

and NPC'ff

Steam Generator blowdown/BPS neutra-

1ization sump.

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

the instantaneous concentration at the

Unit 2 detector (2RT-7817) in wCi/cc

the instantaneous concentration at the

Unit 3 detector (3RT-7817) in uCi/cc

82 and 83 are administrative values used to account for

simultaneous releases from both SONGS 2 and SONGS 3

neutralization sumps. The fractions 82 and B3 will be

assigned such that R¥;g13 ¢ SGgg.p * SGgg.p + SGgg.3 *+ S6gg. 3

+By+ By +T,+Ty<1.0 APPROVED 0113 1990

Revision 22
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1.0 LIQUID EFFLUENTS (Continued)

NOTE: If Cz or C3 £z C71i then no release is possible.
To increase Cz or C3. 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 2F1-3722 and 3F1-3772), and recalculate
Cz or C3 using the new F, R and equation (1-11) or
(1-12).

If there is 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.

APPROVED AUG 0 2 1990
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1.0 LIQUI™ EFFLUENTS (Continued)
1.4.2.2

The value for Cgg.20 Cg3.2+ Cgg.3 OF Cg3.3) the concentration

Timit at the Unit 2 or Unit 3 detectors, is determined by using:
(SG”.Z)(F)f €.
(RY(C/MPC g ¢)
(3Ggg.2) 1F)Z €,
(RY(C/MPC )
(5688-3)(F)f C11
(RY(C/MPC )
(36gg.3) (F)X C,4
(RY(C/MPC )

c59'2 s (1‘13)

ch.z S (l'l‘)

Cgg.3 & (1-16)

where:

Cs f C71' MPCeff = values of C, ? C'r1 and NPCeff
(as defined in STEPS 1 and 2 above)

for the steam generator blowdown bypass.
R = the maximum blowdown bypass effluent flowrate

per steam generator, 200 gpm.

the instantaneous concentration at the Unit 2 detector
(2RT-6759) in wCi/m)

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

the instantaneous concentration at the Unit 3 detector
(3RT-6759) in uCi/ml

the instantaneous concentration at the Unit 3 detector

(3RT-6753) in uCi/m)
APPROI\-'ﬁD AUG 0 2 1990 Revision 21
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1.4.2.2

RGE _LINE MONITORS
2) (Continued)
N Miyary 40d Shgg.pr Shgg.z0 SGgg.ye Shgg.yr By By Ty Ty are
. administrative values used for simultaneous releases from the
Radwaste Effiuent discharge and any or all of the four Steam
Generators as well as continuous discharges from the two Blowdown 5
Processing Systems and the twe Turbine Plant Sumps. The ‘
. fractions Riyg,4 and SGgq o, SGgg.p+ SGgg .3+ SGgg. 3 By, By, Ty Ty
will be assigned such that R¥9a13 * SGgg.p *+ SGgg o ¢ SGgg. 3
+ S6gg.4 82 + B+ T,+7,¢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, ¥x?

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

NOTE: If Cg9.20 Cg3.20 Cgg.30 OF Cg3.3 € f CY1 (for the
respective steam generator), then no release is possible.
To increase Cg.20 Cg3.2+ Cgg.3 OF (g3.3 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, 2FI1C-4056,
3FIC-4055, 3FIC-4056 or 2/3F1-7643, as appropriate) and
recalculate C9.20 Cg3.o0 Cgg.3 Or Cgg 4 Using the new
values of F, R and equation (1-13), (1-14), (1-15) or

(1-16).

APPROVED AUG 0 ¢ 1390 i
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1.0 LIQUID EFFLUENTS (Continued)

1.4.2.2
If there is no release associated with this monitor, the
mcnitor setpoint should be established as close to background
as practical to prevent spurious alarms and yet assure an
alarm should an inadvertent release occur.

1.4.2.3  TURBINE PLANT SUMP MONITORS (2RT-7821. 3RT-7821)

The value for Cz or C, (the concentration 1imit at the
Unit 2 or Unit 3 detector) is determined by using:

(T,)(F)z=C (1-17)
cz < 2 M
eff
(73)(F)zc i (1-18)
'ﬁncxm,,,)

where:

C, fcw,. MPC".f =« values cf C, fC11 and MP:.'f
(as defined in STEPS 1 and 2 above)
for the turbine plant sump

R = 50 gpm/pump (x no. sump pumps to be run)

C2 = the instantaneous concentration at the Unit 2
detector (2RT-7821) in uCi/ml.

C3 = the instantaneous concentration at the Unit 3

Yetector (3RT-7821) in uCi/m).

APPROVED /UG 0 2 1990
1-23 Revision 21
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1.0 LIGUID EFFLUENTS (Continued)
1.4.2.3  TURBINE PL/NT SUM” sONITORS (2RT-7821, 3RT-7821) (Continued)

T2 and T3 are administrative values used to account for
simu:taneous releases from both SONGS 2 and SONGS 3 turbine
plant sumps. The fractions Tz and 13 will be assigned such
that R¥yg.4 ¢ SGgg o + SGgg o + SGgg.3 + SGgg .3 By + By + T,
+ T3 < 1.0,

MOTE: If C,orCg <z C ; (for the respective sump), then
Nl

no release is poss'ble. To increase Cz or C3, increase
the dilution flow F (by running more circ. ating water
pumps) and recalculate Cz or C3 using the new value

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

Use of a temporary discharge path from the Turbine Plant Sump is
allowed providing the radiation monitor, 7821, in service and the
normal discharge path is used concurrently. Temporary pumps
facilitate faster discharge when “vaining the condenser to the

outfall via this pathway. The folli...ng conditions shall be met:

The release permit shall account for the entire volume of water

discharged from the Turbine Plant Sump.

The alarm setpoint for the monitor skall be adjusted to take

into account the entire discharge flow through both the normal

and temporary paths.

Procedures shall require the immediate termination of the

discharge via the temporary path if the monitor on the norma)

path alarms.

APPROVED AUG O 2 sV
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1.0 LIQUID EFFLUENTS (Continued)
1.4.¢.3 RRINE P AN MP MONITOR RT-7821. 3RT-78: (Centinued)

If there is 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.

Revision 22
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Table 1-3

Liquid Effiuen. Psdiation Monitor
Calibration Constants

(kCi/cc/cpm)

MONITOR  Co-60 Ba-133 Cs-137

LRT-6753 1.80E-8 1.91€-8 |
2RT-6759 2.14E-8 1.99€-8 |
3RT-6753 1.79E-8 1.91€-8 |
3RT-6759 1.94E-8 1.94€-8 |
2/3RT-7813 2.10€-9 3.54€-9 5.17E-9 |
2RT-7817 2.12€-9 3.64E-9 §.25E-9 |
2RT-7821 2.10€-9 3.58E-9 5.21E-9 |
3R, 7817 2.13€-9 3.63E-9 5.26E-9

3RT-7821 2.11€-9 3.60E-9 5. 10-9

(a) This table provides typical (& 20%) calibraiion constants for the liquid
effluent radiation monitors.

APPHG¥£D”u30; 1990
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1.0 LIQUID EFFLUENTS (Continued)
1.5 Dose Calculation for Liquid Effluents
The dose commitment to an individual from radioactive materials in
Tiquid effluents released to unrestricted areas are calculated for
the purpose of impiementing Specification 1.2.1 using the following

expression,

D, = f[A" i:(AtJ c1J FJ)] (1-19)
where:
, the site related adult ingestion dose commitment
factor to the total body or an organ, r, for each
identified principal gamma and beta emitter, i, from
Table 1-4 in mrem/hr per uCi,/ml.
C1J “ the average concentration of radionuclide, 1, in the
undiluted 1iquid effluent during time period,
aty in (uCi/ml).
D - the dose commitment to the total body or an organ, r,
from the 1iquid effluent for the time period,
AtJ, in mrem
FJ B the near field averane dilution factor for (:1.1 during the
time period, AtJ. This factor is the ratio of the maximum
undiluted 1iquid waste flow during time period, AtJ, to the
average flow from the site discharge structure to unrestricted
receiving waters,

or maximum liguid radicactive wast
discharge structure exit flow

AtJ = the length of the jth time period cver which
CiJ and Fj are averaged for all liquid releases,
in hours.

APPROVED PAUG O 1990
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TAGLE 1-8

DOSE COMMITHENT FACTORS®, Ai
(mrem/hr per uCi/ml)

Radio-
Nuclide

Total
Body

Thyroid

H-S
Na-24
Cr-51
#Mn-54
Mn-56
Fe-55
Fe-59
Co-57
Co-58
Co-60
Cu-64
In-65
Br-84
Ro-88
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-81lm
Y-92
Ir-95
7¢-97
Nb-95
Nb-95m
Nb-97
Mo-99
Tc-99m
Ru-103
Ru-106
Ag-110m
Sn-113
Sb-124
Sb-125
Te-12%m
Te-132
I -131
I- 132
[ -133
I -134
I -135

2.80E-1
4.57E-1
5.60E0
.35E3
15E1
24E3
2TE4
.36E2
35E3
83E3
01€2
325
3972
49E-1
J43E2
.01E4
T1E0
.50E0
62E-1
22E-3
55E-2
47E0
J14E-2
51E-1
S1E-1
.43E-3
Q4]
.66E-1
61E1]
.01E2
61E2

.10E2
42E]
.48E?
242
79E2
.96E0
.95E]
5.40E0
2.24E1

1
3
8
7
2
1
3
1
2
e
e
1
3
3
1
1
2
1
3
8
5
5
1
2
4
4
2
8

[PURT o F o S

Pt et e et
. . . .

St et bt (D) Bt LTT LV O O WO -+ I

PO U~ = P PO MY N

\32€1

—D D e O e LD B NI &N

12E0
.80E-1
.02E9
.02E0
.91E-3
.28E2
.66E-2

—

.45E3

.23E0
.37E0
48E2
.32E2
JA2E2
.84E]
.30E2
.51E]
6.08E1

et et PO LD = O PO ON

2.80E-1
§.57¢E-1
3.30€E0

70E-1
.00E-1
.20E2
.46E2
025
.96E2
91E4
52E2
4.01E3

PO bt D) bt bt LD PO O

PO WY £ TN S s = N O

2TE3
.36E2
.54E1]
.26E2
.40E1
. 75E1

D = NOO B~ RN = =~ RN~ NN~ V=~ BWOONW—W—WaNEIR— &R

*Source:

USNRC NUREG-0133, Section 4.3.1
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TABLE 1-4

DOSE COMMITMENT FACTORS*, A1
(mrem/hr per uCi/mi) '7

Radio- Total

Nuclide| Body Bone Liver Thyrnid Kidney Lung GI-LLI
Cs-134 | 1.33E4 6.84E3 1.63E4 5.27E3 1.75¢€3 2.85E2

Cs-136 | 2.04E3 7.16E2 2.83E3 1.57E3 2.16E2 3.21E2

Cs-137 | 7.85E3 8.77E3 1.20E4 4.07E3 1.35E3 2.32E2

Cs-138 | 5.94E0 6.07E0 1.20E] 8.81E0 8.70E-1 5.11E-5
Ba-139 | 2.30E-) 7.85E0 5.59E-3 5.23E-3 3.17€-3 1.39E€1

Ba-140 | 1.08E2 1.65E3 2.07EC 7.00E-1 1.18E0 3.39E2

La-140 | 2.10E-1 1.58E0 8.00E-1 5.84E4

Ce-141 | 2.60E-1 3.43E0 2.32E0 1.08E0 8.86E3

Ce-143 | 4.94E-2 6.00E-1 4.46E2 2.00E-1 1.67E4

Ce-144 | 9.59E0 1.99€2 7.47€] 4.43E] 6.04E4

Nd-'47 | 2.74E-1 3.96E0 4.58E0 2.68E0 2.20E4

W -187 | 2.08E0 9.16E0 7.66E0 2.51E3

Np-239 | 1.92E-3 3.53E-2 3.47E-3 1.08E-2 7.13E2

*Source: USNRC NUREG-0123, Section 4.3.1
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1.0 LIQUID EFFLYENTS (Continued)
1.6 Representative Sampling

Prior to sampling of a batch release, each batch shall be
thoroughly mixed to assure representative sampling. The
methodology for mixing and sampling is described in
S0123-111-5.11. "Units 2/3 Liquid Effluent Release Permit" and
S0123-111-5.2.23, "Units 2/3 Liquid Effiuent Sample Collection".

APPROVED
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2.0

SASEOUS EFFLUENTS

ROSE RATE
SPECIFICATION

2.1

2.1.1

The dose rate in unrestricted areas due to rudioactive
materials relezsed in gaseous effluents from the site (see
Figure 2-2) shall be 1imited to the following:

a. For noble gases: Less than or equal to 500 mrem/yr
to the total body and less than or equal to 3000
mrem/y* to the skin, and

b. For all radioiodines, tritium and for all
radioactive materials in particulate form with half
lives greater than 8 days: Less than or equal to
1500 mrem/yr to any organ.

APPLICABILITY; At all times
ACTION:

Nith

dose rate(s) exceeding the above limits, immediately decrease

the release rat2 to within the above limit(s).

SURVEILLANCE REQUIREMENTS

A

The dose rate due to noble gases in gaseous effluents shall be
determined7to be within the above limits in accordance with
Section 2.7.

The dose rate due to radioiodines, tritium and radioactive
materials in particulate form with half 1ives greater than

8 days in gaseous effluents shall be determined to be within
the above limits in accordance with Section 2.7 by obtaining
representative samples and performing analyses in accordance
with the sampling and analysis program specified in Table 2-1.

APPROVED RUG 0 2 1990
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Gaseous
Release

Type

Frequency

M1inimum
Analysis
Frequency

Activity
Analysis

Lower Limit
of Detection
(uCi/m1)2

Batch
Waste Gas
Decay Tank

p
Each Tank
Grab Sample

P
Each Tank

Principal Gamma Emitters9  1x10°*

Incinerated
011h

Each Batch!
Grab Sample

Each Batch!

Principal Gamma Emittersd  5x10°'

Continuous

o

L

Continuousf
Sampler

Continuousf
Sampler

Continuousf
Sampler

Continuousf
Sampler

Continuousf

wd

Charcoal
Sample

wd

Particulate
Sample

M
Composite
Particulate
Sample

Composite
Particulate
Sample

Noble Gas

Principal Gamma Emitters® 1x10-¢

Tritium

1x10-®

1-13]
I-133

1x10-'?
1x10°*°

Principal Gamma Emitters9
(7 131 and Others)

1x10-*!

Gross Alpha

Sr-89 and Sr-90

1x10-'!

Noble Gases

1x10-°

Monitor Monitor Gross Beta or Gamma

*Sampling frequencies for noble
gases and tritium are:

CONTINUOUS PATHWAYS: Containment Purge - 42" .

Contiinment Purge - 8"
Condenser Air Ejector
Plant Vent Stack

Each Purgeb:¢
Monthiy Grabb
Monthly Gragb
Weekly Grab® e

APPROVED
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JABLE 2-1 (Continyed)
TABLE NOTATION
The LLD is the smallest concentration of radioactive material in a sample that

will be detected with 95% probability with 5% probability of falsely concluding
that a blank observation represents a "real" signal.

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

4.66 s
LLD = b

EeVe?222x10 Y oexp (-2t)

where:

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

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

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

Y is the sample size (in unils 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),
A 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 calculation of the LLD for a particular measurement
system shall be based on the actual observed variance of the background counting

rate or of the counting rate of the blank samples (as appropriate) 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.

It should be recognized that the LLD is defined as an a priori (before the fact)
Timit representing the capability of the measurement system anu not as a
posteriori (after the fact) limit for a particular measurement.*®

*io;]a more complete discussion of the LLD, and other detection limits, see the
ollowing:

(1) HASL Procedures Manual, HASL-300 (revised annually). :

(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 Technique:," Atlantic
Richfield Hanford Company Report ARH-2537 (June 22, 1972).
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TZBLE 2-1 (Continued)
JABLE NOTATION

Analyses shall also be performed fol1ou1n2Ashutdown, startup, or a THERMAL

POWER change exceeding 15 percent of the RATED THERMAL POWER within a 1-hour
eriod. This requirement does not apply if: (1) analysis shows that the DOSE [A
EOUIVALENT 1-13]1 concentration in the reactor coolant has not increased more

than a factor of 3; and (2) the noble gas monitor shows that e“fluent 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 is flooded.

Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing (or after removal from sampier).
Sanplin? shall also be performed at least once g;; 24 hours for at least 7
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 LLDs may be increased by a factor of 10. The
latter requirement does not apply if: (1) analysis shows that the DOSE
EQUIVALENT 1-131 concentration in the reactor coolant has not increased more
than a factor of 3; and (2) the noble gas monitor shows that effluent activity
has not increased more than a factor of 3.

S

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

The ratio of the sample flow rate to the sampled stream flow rate shall be
known for the time period covered by each Jose 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 are the following 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-14]1 and Ce-144 for particulate emissions. This list
does not mean that only these nuclides are to be detected and reported. Other
peaks which are measurable and identifiable, together with the above nuclides,
shall also be identified and renorted.

Incinerated oil may be discharged at points other than the plant' vent stack.
Release shall be accounted for based on pre-release grab sample data.

Samples for incinerated oil releases shall be collected from reprasentative
samples of filtered oil in liquid form.

20T 1 A LI N
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2.0  ®ASEOUS EFFLUENTS (Continued)
2.2 DOSE - MOBLE GASES
SPECIFICATION

The air dose due to noble gases released in gaseous
effluents, from each reactor unit, from the site (see Figure
2-2) shall be 1imited to the following:

During any calendar quarter: iess 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 Lhan or equal to 10 mrad fcp
gamma radiation and less than or equal to 20 mrad for bet:
radiation.

APPLICABILITY: At all times
ACTION:

a. Hith 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 limit(s) and
defines the corrective actions taken to reduce releases and
the proposed corrective actions to be taken to assure that

subsequent releases will be in compliance with Specifica-
tion 2.2.1.

SURVEILLANCE REQUIREMENTS
.1 Dose Calculations Cumulative dose contributions for the current

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

APPROVED AUp |
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2.0

GASEOUS EFFLUENTS (Continued)

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

a. During any calendar quarter: Less than or equal to 7.5 mrem
to any organ and,

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

S Less than 0.1% of the limits of 2.3.1 (a) and (b) as a result

of burning contaminated oil.

APPLICABILITY: At all times
ACTION;

a. With the calculated dose from the release of tritium,
radioiodines, and radioactive materials in particulate form,
with half lives greater than 8 days, in gaseous effluents
exceeding any of the above limits, 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 Special Report which identifies the
cause(s) for exceeding the 1imit and defines .he corrective
actions taken to reduce releases and the proposed actions to
be taken to assure that subsequent releases w11 be in
compliance with Specification 2.3.1.

SURVEILLANCE REQUIREMENTS

.1 Dose Calculations Cumulative dose contributions for the current
calendar quarter and current calendar year shall be determined in
accordance with Section 2.8 at least once per 31 days.

APPROVED AUG 0O 2 1890
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2.0  GASEOUS EFFLUENTS (Continued)

2.4 GASEQUS RADWASTE TREATMENT
SPECIFICATION

2.4.1

The GASEOUS RADWASTE TREATMENT SYSTEM and the
VENTILATION EXHAUST TREATMENT SYSTEM shal: be operable.
The appropriate portions of the GASEOUS RADWAS1:
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

aseous effluent releases from the site (see Figure

-2), when averaged over 31 days, would exceed 0.2 mrad
for gamma radiation and 0.4 mrad for beta radiation.
The appropriate portions of the VENTILATION EXHAUST
TREATMENT SYSTEM shall be used to reduce radicactive
materials in gaseous waste prior to their discharge
when the projected doses due to gaseous effluent
releases from the site (see Figure 2-2) when averaged
over 3] days would exceed 0.3 mrem to any organ.*

APPLICAGILITY: At all times

ACTION:

With gaseous waste being discharged without treatment
and in excess 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 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,

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

3. Summary description cof action(s) taken to prevent
* recurrence.

SURVETLLANCE REQUIREMENTS

.1 Doses due to gaseous releases from the site shall be projected
at least once per 31 days, in accordance with Section 3.2.

Apr\li()‘;-ﬁ"_) . ?t““?']

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

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

2

Duriax Ellnt operation (Modes 1-4), the applicable portions of
the GASEOUS RADWASTE TREATMENT SYSTEM ard 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 plant shut-down (Mode 5, 6) the applicable portions of the
GAZCOUS RADWASTE 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 prior to processing gases unless the appropriate
gaseous radwaste system has been utiiized to process
radioactive gaseous effluents during the previous 92 days.

APPROVED 1980
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2.0 GASEOUS EFFLUERTS (Continued)
2.5 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 limited to

less than or equal to 75 mrem) over 12 consecutive
months .,

APPLICABILITY: At all times
ACTION:

With the calculated doses f'om the release of
radioactive materials in 11 juid or gaseous effluents
exceeding twice the limits f Specifications 1.2.1.a,
1.2.1.b, 2.2.1.a, 2.2.1.b, /. 3.1.a, 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 effluent pathways and direct radiation) for a 12
consecutive month period that includes the release(s)
covered by this report. If 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 190.11(b).
Submittal of the report is considered a timely reguest,
and & variance i1s granted until staff action on the
request is complete. 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

Dose Calculations Cumulative dose contributions from liquid
and gaseous effluents shall be de‘ermined in accordance with
surveiliance 1.2.1.1, 2.2.1.1, and 2.3.1.1.

YD DN &t
Alll.dvt,'_) : '30
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2.0  GASEQOUS EFFLUENTS (Continued)
2.6 Methods of Calculation for Gaseous Effluent Monitor Setpoints

Administrative values are used to reduce each setpoint to account
for the potential activity in other releases. These administracive
values shall be periodically reviewed based on a.tual 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 2/3R1-7808 - 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.

Total Body

The concentration at the detector corresponding to a

500 mrem/yr total body dose rate at the exclusion area

boundary is determined by:

oy . (0:38) (2120 —<f0— ) (500 mren/yr) (10°° m’/cc) w.nle
(Flow rate, cfm) (X/Q, sec/m”)[= (K;, mrem/yr) ( Ci_ )]
i uCi/m tot
where:
Cdet = the instantaneous concentration at the detector,
uCi/cce
Y

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

pathways

APPROYZDI”?C”1@O
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GASEQUS EFFLUENTS

2.6.1

(Continued)

K,

Flow Rate

2120

500 mrem/yr

X/Q

skin

(Continued)

- 2/3RT-7808, 2RT-7865-1, 3RT-7865-1

the total body dose conversion factor for the ith

gamma emitting noble gas, mrem/yr per uCi/me,

from Table 2-4

concentration of the ith noble gas, as determined

by sample analysis, wCi/cc

total concentration of noble gases, as determined

by sample analysis, (uCi/cc) = EC‘
i

the plant vent flow rate, cfm
83,000 cfm/fan (x no. of fans te be run)

+ 17,500 cfm (laundry facility)

conversion constant, c¢fm per m3/sec

total body dose rate 1imit, as specified by
Specificatior 2.1.1.a

historical annual average dispersion factor,
sec/ms

4.8E-6 sec/m?

The concentration at the detector corresponding to a

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

is determined by:

(0.38) (2120 asfffz- (3000 mrem/yr) (107" m®/cc)

® (Flow rate, cfm) /X/Q, sec/m" ) [=(L i+ 1M, mrem/yr) ( _Ci_ )]

i uCi/m Ctot

APPROVED AUG 0 2 1990
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(Continued)
PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1 (Continued)
where:
Ly 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 pCi/ms, 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 2.1.1.a

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) is 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 valuve

“cpm" corresponding to the concentration, cdet (the smaller

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

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

The alarm setpoint will be maintained at a value not greater

than the maximum permissible alarm setpoint.

APPROVED AUG 0 2 1990
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2.0

GASEQUS EFFLUENTS (Continued)

2.6.1

2.6.1.2

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

should inadvertent release occur.

The maximum release rate (ufi/sec) for Wide Range Gas
Monitors is determined by converting the concentration at
the detector, Cdet (uCi/cc) to an equivalent release

rate in uCi/sec, as follows:

Amax - ﬁdetuﬂﬁw (2-3)

where:

Amax = the maximum permissible release rate, uCi/sec

Cdet = the smaller of the values of Cdet 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

is being used to meet the requirements of Specification 2.1.1.

APPROVED AUG 0 2 1990
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2.0  GASEOUS EFFLUENTS (Continued)
2.6.1  PLANT VENT STACK - 2'3RT-7808, 2RT-7865-1, 3RT-7865-1 (Continued)
If there is no release associated with this monitor, the
monitor setpoint should be established as close as practical to
background to prevent spurious alarms and yet assure an alarm
should an inadvertent release occur.

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

2.6.2.1 2RT-7818 and 3RT-7818 Condenser Air Ejector Monjtors
For the purpose of implementation of Specification 2.1.1, the

alarm setpoint level for noble gas monitors is based on the gas-

eous effluent flow rate and the meteorological dispersion 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

(0.1)(0.5)(2120 -Q;m- ) ( 500 mrem/yr) (10 m*/cc)

(Flow rate, cfm) (X/Q, sec/mt)[z (Kys mrgmLx;) ( E&1- )]
tot

(2-4)

Cdet =

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

is determined by using:
skin

C (0.1)(0.5)(2120 __Sim__ ) (3000 mrem/yr) (10 m’/cc)

det = TFiow vate, cfl (H/Q." sec/ma)[z(L1 *TT mey) (L)
Ctot

(2-4a)

APPROVED AUG 0 2 1990
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2.0

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

2'6.2

where:

3RT-7870-1 (Continued)

0.1 is an administrative value used to account for
potential act.vatly from other gaseous release pathways.
0.5 is an administrative value used to account for
releases from both SONGS 2 and SONGS 3 condenser air
ejectors simuitaneously. Other parameters are specified

in 2.6.1.1, above.

The smaller of the values Cdet from equations (2-4) or
(2-4a) is to be used in determining the maximum permissible

monitor alarm setpoint (cpm), as follows:

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

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

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

The calibration constant used is based on Kr-85 or on
Xe-133, whichever yields a lTower 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.

APPROVED AUG 0 2 1990
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GASEOUS EFFLUENTS (Continued)

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

If there is no release 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.

2R1-7870-1 and 3RT-7870-1 Wide Range Gas Monitors
The maximum release rate (ul ’sec) for Wide Range Gas Monitor
is determined by converting the concentration at the detector,

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

A = (Cdet’ uCi/ec) (flow rate, cc/sec)

Amax the maximum permissible release rate, uCi/sec

cdet the smaller value of cdet' as obtained from

equations (2-4) and (2-4a)

flow rate flow rate of the condenser air ejector, cc/sec

4 719ES cc/sec (conservatively assumed as design

flow rate)

[f there is no release 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,

Revision 21
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2.0  GASEOUS EFFLUENTS (Continued)
2.6.3  CONTAINMENT PURGE - 2RT-7823, 3RT-7828, 2RT-7865, 3RT-7865

For the purpose of implementation of Specification 2.1.1,
the alarm setpoint level for noble gas moniters is based on
the gaseous effluent flow rate and the meteorological dispersion

factor.

The concentration at the detector corresponding to a total
body dose rate of 500 mrem/yr at the exclusion boundary is
determined by using:

Total Body

(0.38) (P5) (2120 —S-ﬁ“- ) ( 500 mrem/yr) (10°° m*/cc) 2-6) IR

"(Flow rate, cfm) (X/Q. sec/m 3[: (Ky» m:ﬁméxg) ( _Qi- )]
Ctot

(0.38) (Ps) (2120 -sim— ) ( 500 mrem/yr) (10°° m*/cc) (2-7) 1R

“(Flow rate, cfm) (X/Q, sec/m’ )[z (Kys mrsmlx;) ( f£1- )]
: tot

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

boundary is determined by using:

skin

(0.38) (P2) (2120 _gfm_ ) (3000 mrem/yr) (10°° n®/cc) (z-sa)‘f'\

“(Flow rate, cfm) (X/Q, sec/m’)[z:(L1 + 1.1My, mr%?L¥r)( :
m

tot

o (0.38) (Ps) (2120 __g_m_ ) (3000 mrem/yr) (10°° m®/cc)

“(Flow rate, cfm) (X/Q. sec/m )[E(L1 + 1.IM,, m%%?[;.)( Eﬁi- )]
m
tot

(2-7aﬁg
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(Continued)

CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7365, 3RT-7865
(Continued)

where:

cdetz = The instantaneous concentration of the Unit 2 detector

in uCi/cc.

Cdet3 = The instantaneous concentration of the Unit 3 detector
in uCi/cc.

0.38 i3 an administrative values used to account for potential ' R

activity from other gaseous release pathways.

P2 and Py are administrative values used to acci«nt for
simultaneous purges of both SONGS 2 and SONGS 3. The

fractions P, and Py will be assigned such that

Ps + Ps < 1.0.

Flow rate = the observed maximum flowrate in cfm from the
unit specific monitor 7828. Default values wiil

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 parameiers are as specified in 2.6.1.1 above.
The smaller of the values of maximum permissible Cdetz from
equation (2-6) or (2-6a) and Cdet3 from equations (2-7)

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

monitor alarm setpoints.
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2.0

GASEOUS EFFLUENTS (Continued)

2.6.3

2.6.3.1

- 2RT-7828, 3RT-7828, 2RT-7865, 3RT-7865
(Continued)
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,
Cdet (uCi/cc),to an equivalent release rate in uCi/sec.

Anax * (Cgetr #Ci/cc) (flow rate, cc/sec)

where:

Amax = the maximum permissible release rate (uCi/cc)

Cget = the smaller vaiue of C; ., as obtained from
equation (2-6, 2-6a) fo- Unit 2 or (2-7, 2-7a)
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 is no release associated with this monitor, the
monitor setpoint should be established as close as practical
to backgreund to prevent spurious alarms yet assure an alarm

should an inadvertent release occur.

APPROVED AUG 0 2 1990
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2.0

GASEQUS EFFLUENTS (Continued)

2.v.4

WASTE GAS HEADER - 3RT-7865, 2/3RT-78(8
For the purpose 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. Sirce the
waste gas header discharges to the plant vent stack, either
3RT-7865 or 2/3RT-7808 may be used to monitor w.ste gas header

releases,

The concentration at the detector corresponding to a total body
dose rate of 500 mrem/yr 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 sample concentration (Ci) and (ctot) being obtained

from the 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.

2/3RT-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 equation (2-1) or (2-2)).

APPRCVED AUG 0 2 1990
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GAS.0US EFFLUENTS (Continued)

2.6.4

A

WASTE GAS HEADER - 3RT-7865, 2/3R71-7808 (Continued)
3RI-7865

The maximum permissible alarm setting is expressed as a
maximum release rate (uCi/sec) and is determined by
converting the concentration at the detector, cdot' to an

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

Aax * _Lcd,t._umu_mﬂ?n..smm (2-8)

where:
Adot = the maximum permissible release rate, uCi/sec
cdct « the smaller value of cdot' 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/sec for 1 fan operation
2 = correction for 3-7865 viewing orly 1/2 the

total Plant Vent Stack Flow.

A reiease from the waste gas header is not possible if:

3Gy (£ ) > Coat (2-9)

APPROVLED AUG ¢ © 1990
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2.0  GASEOUS EFFLUENTS (Continued)

2.6.4
2.6.4.1

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

where:

TCy- total concentration in waste gas holdup tank

i
to be released

f = waste gas header effluent flow rate, cfm

F = plant vent stack flowi ate in ¢fm (166,000 cfm
for 2 fan operation; 85,000 for 1 fan operation)
+ 17,500 c¢fm (laundry facility)

cdet = smaller of the values of cdet from equation (2-1)
or (2-2) with C1 being obtained from the waste gas holdup

tank to be released

If a re. e is not possible, adjust the waste gas neader flow
by determining the maximum permissible waste gas header effluent
flow rate corresponding to the Vent Stack Monitor setpoint in

accordance with the following:

f < L"i’_‘cml‘” (2-19)
T
where:

f = waste gas header effluent flow rate !cfm)

F = plant vent stack flow rate (cfm) used in

equation (2 1) or (2-2)

APPROVED AUg 02 1390
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GASEOUS EFFLUENTS (Continued)

2.6.4 WASTE GAS HEADER - 3RT-7865, 2/3RT-7808 (Continued)
2.6.4.1 (Continued)

Cdet « the smalle: of the value of cdet from

equation (2-1) or (2-2)
total gamma activity (uCi/cc) of the waste
gas holdup tank to be released, as determined

from the pre-release sample analysis.

The 0.9 is an administrative value to account for the potential

activity from other releases in the same release pathway.

APPROVED 1UG
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Table 2-3(%)

Gaseous Effluent Radietion Monitor
Calibration Constants

(uCi/cc/cpm)
MONITOR Kr-85 Xe-133
2/3RT-7808C 3.90€-8 4.62€-8
2RT-7818A 4.27€-8 6.63E-8
2RT-78188B 7.31E-5 2.07€-5
3RT-7818A 3.73E-8 5.09E-8
3RT-78188 9.31E-5 2.71E-5

(‘)This table provides typical (£20%) calibration constants for the
gaseous effluent radiation monitors.
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2.0 GASEOUS EFFLUENTS (Continued)
2.7 Gaseous Effivent 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 area is calculated

by using the following expressions.

2.7.1  FOR NOBLE GASES:

Dyg = f[:x1 ) 61:]

D, * f[:(Li + 1M, TR 61:]

where:

6T8 total body dose rate in unrestricted areas due

te radioactive materials released in gaseous

effluents, in mrem/vr

skin dose rate in unrestricted areas due to
radicactive 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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BASEQUS EFFLUENTS (Cort' iwed)
2.7.1 EOR _NOBLE GASES: (Continued) ,

L = skin dose factor due to the beta emissions for ‘
each identified noble gas radionuc)ide, i, in

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

: M, « the air dose factor due to gamma emissions for
| each identified noble gas radionuclide, i, in
mrad/yr per uCi/m* from Table 2-4.

(conversion constant of 1.1 mrem/mrad converts

air dose to skin dose.,

()1 = the measured or calculated release rate of radionuclide, R

i, for either continuous or batch gaseous effluents, in

uCi/sec

y (X/T) = 4.8t-6 sec/m’. The maximum annua)
' average atmospheric dispersion factor for -
any sector or distance at or beyond the

unrestricted area boundary. i

2.7.2 \
THAN_EIGHT DAYS:

Oy = B IZ (Py B ;) (2-13)

Do = organ dose rate in unrestricted areas due to
radioactive materials released in gaseous
. effluents, in mrem/yr

APP!.U\‘ 5 . A
20 AUG 0 2 1990
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GASEQUS EFFLUENTS (Continued)
FOR ALL RADIOJODINES, ]
MATERIALS IN PARTICULA]
THAN EIGHT DAYS: (Continued)

Q, the measured or calculated release rate of radionuc)ide, R |

i, for either continuous or batch gaseous effluents,

in uCi/sec

the dese parameter for redionuclide, 1, for
pathway, k, from Table 2-5 for the inhalation
pathway in mrem/yr per xCi/m®, The dose
factors are based on the critical individua)

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.

4.8E-6 sec/ms for the inhalation pathway.
The location is the unrestricted area in the

NW sector,

4.36-8 m™" for the food and ground plane
pathways. The location is the unrestricted

area in the £ sector.
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2.0

GASEOUS EFFLUENTS (Continued)
2.8 Gaseous Effluent Dose Criculation

2.8.1

2.8.1.1

DOSE FROM NO'LE GASES IN GASEQUS EFFLUENTS

The gaseous 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 effluents is calculated using the following expressions:

for historical meteorology:

o, = 3am0” 2 WL T Q) (2-14)
0, = 3.17x10°" fNi[ X7 Q) (2-15)
where:

D. = the total gamma air dose fron gaseous

effluents, in mrad F{

Dﬁ = the total beta air dose from gaseous

effluents, in mrad
$.17x10°° . (inverse seconds per year)

y = 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

N1 = the tir dose due to beta emissions for each
identified noble gas radionuclide, i, 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 meteorclogy: (Continued)

(X78) =« 4.8£-6 sec/m®. The maximum annual average
atmospheric dispersion factor for any sector or
distance at or beyond the unrestricted area

boundary.

Q; = the amount of noble gas radionuclide, i,

released in gaseous effluents in uCi.

2.8.1.2 Ffor meteorology concurrent with release:

NOTE: Consistent with the methodology provided in Regulatory
Guide 1.109 and the following equations, RRRGS (Radioactive Release A
Report Generating Systomz software is used to
a

perform the actual calculations.
-4 , SR

010 = 1,14x10 f N‘[SJ(AtJ (X/Q)J, 013)] (2-16)
Dg . l.ldxlO"f Nyl foty (X, 0y4)) (2-17)
where:
Dw’ = the total gamma air dose from gaseous

effluents in sector 4, in mrad
Dﬂo = the total beta air dose from gaseous

effluents in sector ¢, in mrad
"i = the air dose factor due to gamma emissiqns

for each identified "wble gas radionuclide,

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

APPROYEDLWSO"N%)
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2.0  GASEOUS EFFLUENTS (Continued)
2.8.1.2 [Eor meteorology concurrent with reijease: (Continued)

N1 = the air dose factor due to beta emissions
for each identified noble gas radionuclide,
i, in mrad/yr per uCi/m® from Table 2-4.
AtJ = the length of the jth time period over

which (X/Q)J, and 613 are averaged for

gaseous releases in hours

(X/Q)J' =« the atmospheri. dispersion factor for
time period ovy at 'xclusion boundary locatien
in sector # owvtermined by concurrent

meteorology, in sec/m’

013 = the average release rate of radionuclide,

i, in gaseous effluents during time period,

AtJ. in uCi/sec

2.8.2

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

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

following expressions:
2.8.2.1 for historical meteorology:

-8
Do = 3.17x10 ? [(ERika) Q] (2-18)
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GASEOUS EFFLUENTS (Continued)
2.8.2.1 ror historical meteorology: (Continued)

where:

Do =
0{ .
TR N =
k ik'k
Rik ’

the total projected dose from gaseous

effluents to an individual, in mrem

the amount of each radionuclide, i,
(tritium, radioiodine, radioactive
material in particulate form with half
lives greater than eight dayi). released

in gaseous effluents in uCi

the sum of all pathways k for radionuclide,
i, cf the Ri’ W product in mrem/yr per
uCi/sec. The T R, W, value for each
radionuclide, ?. is given in Table 2-6.

The given is the maximum £ Rikwk for all
locations and is based onkthe most
restrictive age groups.

the dose factor for each identified
radionuclide, i1, for pathway k (for the
inhalation rathway 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
controliing location for each age group are

given in Tables 2-7 thru 2-16.

APPROVED AUG ¢ 2 1990
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GASEOUS EFFLUENTS (Continued)
2.8.2.1 [or historica) meteorology: (Continued)

= the annual average dispersion parameter for
estimating the dose to an individual at the

controlling location for pathway k.

(X70) for the inhalation pathway in sec/ms,
The (X/Q) for each controlling location is
given in Tabl(: 2-7 thru 2-16.

(07Q) for the food and ground plane pathways
inm’. The (0/0) for each controlling

location are given in Tables 2-7 thru 2-16.
For meteorology concurrent with releases:

Consistent with the methodology provided in Regulatory
Guide 1.109 and the following equations, RRRGS (Radioactive ReleaselA

Report Generating System) software is used to perform the actual
calculations.

" .
o = 11X 107 2 E 3 [(aty) (Ry,) (Wyp,) (8450 (2-19)

1

where:

Do the total annual dose from gaseous effluents to an
individual in sector ¢ in mrem.

the Tength of the jth period over which wjko

0ij are averaged for gaseous released in hours

and

the average release rate of radionuclide, i, in

gaseous effluents d. *ing time period Atj in uCi/sec

APPROVED AUG 0 2 1990
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2.0  GASEOUS EFFLUENTS (Continued)
2.8.2.2 fFor meteorology concurrent with releases: (Continued)

Riko = the dose factor for each identified radionuclide 1,

Jke

« (D/Q) for the food and ground plane pathways in m™*

for pathway k for sector ¢ (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. A Tisting of
R1k for the controlling locations in each landward
sector for each group is given in Tables 2-7 thru
2-16. The ¢ is deterained by the concurrent

meteorology.

the dispersion parameter for the time period AtJ
for each pathway k for calculating the dose to an
individual at the controlling location in sector ¢

using concurrent meveorological conditions.

= (X/Q) for the inhalation pathway in .ec/m* |

APPROVED AUC 0 2 1990
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DOSE FACTORS FOR NMBLE GASES AND DAUGHTERS**

-~

.
| Total Body Dose | Skin Dose Gamma Air Dose Beta Air Dose }

Factor Ki Factor Li Factor M1 Factor Ni
Radio- (mrem/yr (mrem/yr (mrad/yr (mrad/yr

Nuclide per uCi/m®) per uCi/m®) per uCi/m*) per uCi/m*)

Kr-85m 173 463 .23E3 97E3
Kr-85 61E1 .34E3 72 (95E3
Kr-87 .92E3 73E3 17€3 .03E4
Kr-88 A7E4 37E3 .52E4 (93E3
Xe-131m 18E2 T6E2 .56E2 11E3
Xe-133m S1E2 94E2 27E2 48E3
Xe-133 (94E2 .06E2 .53E2 .08E3
Xe-135m 1263 A1E2 .36E3 .39E2
Xe-138 81E3 863 .92E3 (46E3
Xe-138 .83E3 1363 (21E3 75E3
Ar-41 (B4E3 (69E3 .30E3 .28E3

*], 1763 = 1.17 x 10°
**Source: USNRC Reg. Guide 1.109, Table B-1
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TABLE 2:5

DOSE PARAMETER P, *

CHILD AGE GROUP
CRITICAL ORGAN

Inhalation Pathwax)

Inhalation Pathwax

Radionuclide | (mrem/yr per uCi/m Radionuclide | (mrem/yr per uCi/m")
H-3 1.1€3 1 -131 1.6E7
Cr-51 1.7E4 1 -132 1.9€5
Mn- 54 i.6E6 1 -133 3.8E6
Co-57 5.1E5 1 -134 5.1E4
Co-58 1.1€6 I <138 7.9E5
Co-60 7.1€6 Cs-134 1.0E6
Sr-89 2.2€6 Cs-136 1.7€5
Sr-90 1.0E8 Cs-137 9.1E5
Ir-95 2.2E6 Ba-140 1.7E6
Nb-95 6.1E5 Ce-141 5.4E5
Te-129m 1.8E6 Ce-144 1.2€7

*Source: USNRC NUREG-0133, Section 5.2.1.1

APPROVED f'\J“ 0o
greg Ul U 2 1990
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TABLE 2-6

CONTROLLIMG LOCATION FACTORS

Radionuclile

mrem

P Rk

/yr per uCi/sec

H -3
. ! Cr-51]
§ Mn-54
! Co-57
: Co-58
Co-60
Sr-89
Sr-90
ir-9%
Nb-95
Te-129m
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14]
Ce-144
I -131
I -133
I <135
UN-1D

1
i

|

ORI v s LT AD LD U LD B ON = o B O) »= WO & = O

62E-4
S8E-2
02E0
95E-1
. 16E0
14E]
.34E]
.82E3
.66E0
.B1EC
.90E0
.36E1
73E-)
.08E]
.28t-1
T4E-]
. 68C1
97E]
82E0
92E-1
.50E0

-

AFPPROVED

2-37

Footnote: These values to be used in manual calculations are the maximum
T 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 2
Path 1y « Surf Beach ! Distance = 0.4 m11es:
X/Q = 1.8E-6 sec/m D/Q = 8.26-9 m”
Infant Child Teen Adult
Inhgla- | Food & [Inhala- | Food & |Inhala- | Food & |Inhala- | Food &
Radio- tion Ground |tion Ground jtion Ground [tion Ground
Nuclide Pathway | Pathway|Pathway | Pathway|Pathway | Pathway|Pathway | Pathway
H -3 -0- -0- 1.2€1 -0- 5.1€1 -0- 8.7€1 <0-
Cr-51 -0- -0- 1.1E1 2.2E4 1.2€2 1.1E8 2.3E2 3.2E5
Mn-54 -0- -0 4.5E2 6.6E6 2.7€% 3.287 5.3E3 9.5€7
Co-57 -0- -0- 1.4E2 1.6E6 1.3€3 7.9E6 2.2E3 2.3€7
Co-58 -0- -0- 3.6E2 1.8E6 3.8E3 8.7€6 7.3E3 2.6E7
Co-60 -0- -0- 1.0€3 1.0E8 1.0E4 4,98 2.0E4 1.5€9
Sr-89 -0- -0- 6.2€3 1.0E2 1.8E4 4,92 2.1E4 1.5E3
Sr-90 «0- -0- 1.1E6 -0- 4. .4E6 -0- 6.86E6 -0-
Ir-9% -0- -0- 6.3E2 1.2E6 6.0E3 5.8E6 1.0E4 1.7€7
Nb-95 B -0- 3.8E2 6.6E5 3.9E3 3.1E6 7.1E3 9.4E6
Te-129m -0- -0- 5.2E2 9.4E4 2.1E3 4. .5E5 2.5E3 1, 3E6
Cs-134 -0~ -0« 1.1E4 3.3E7 4.5E4 1.6E8 5.8E4 4.7E8
Cs-136 -0 -0- 1.8E3 7.2E8 7.8E3 3.4E6 1.0E4 1.0E7
(5-137 -0- -0- 8.6E3 4.9€7 3.4E4 2.4E8 4 3E4 7.1E8
Ba-140 -0~ -0- 7.7€2 9.9E4 9.2€3 4.7E5 1.5E4 1.4E6
Ce-141 -0- -0- 5.9E2 6.6E4 5.1€3 3.1E5 8.2E3 9.4E5
Ce-144 -0- -0- 4.0E3 3.3E5 3.5E4 1.6E6 5.6E4 4.8E6
I -131 0~ -0- 1.7E5 8.3E4 5.9E5 3.9E5 8.2E5 1.2E6
I -133 -0- -0- 4.0E4 1.2E4 1.2€5 5.6E4 1.5E5 1.7€5
1 -135 -0- -0- 8.2€3 1.2E4 2.5€4 5.8E4 3.1E4 1.7€5
UN-1D -0~ -0- 1.2€3 3.6E6 5.4E3 1.7€7 7.1E3 5.1E7
Inhalation Pathway, units = Eff9é¥t
?
Food & Ground Pathway, units = uCi/sec
APPROVED niim ~ .
OVED 1990
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TABLE 2-7
DOSE PARAMETER Ry FOR SECTOR P

Page 2 of 2
Pathway = Former Nixon Estate (no garden) Distance « 2.8 miles
X/Q = 1.26-7 sec/m’ 0/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 6.5E? -0- 1.1€3 -0- 1.3E3 -0- 1.3E3 -0-
Cr-51 3.6€2 3.7E6 1.1E3 3.7E6 3.0E3 3.7E6 3.3E3 3.7€6
Mn-54 2.5E4 i.1E9 4,364 1.1E9 6.7E4 1.1€9 7.7€4 i.1E9
Co-57 4.9E3 2.7E8 1.3E4 2.7E8 3.1E4 2.7E8 3.1E4 2.7E8
Co-58 1.1E4 3.0E8 3.404 3.0E8 9.5E4 3.0E8 1.1€5 3.0E8
Co-60 3.2E4 1.7E10 | 9.6E4 1.7E10 | 2.6E5 1.7€10 | 2.8ES 1.7E10
Sr-89 4.0E5 1.7E4 6.0E5 1.7E4 4.3E5 1.7€4 3.0E5 1 7E4
Sr-90 4.1E7 -0- 1.0E8 ~0- 1.1€8 -0- 9.9E7 -0-
Ir-95 2.2E4 2.0E8 6.1€4 2.0E8 1.5€5 2.0E8 1.5E5 2.0E8
Nb-95 1.3E4 1.1€8 3.7E4 1.1E8 9.7E4 1.1E8 1.0E5 1.1E8
Te-129m | 3.2E4 1.6E7 5.0E4 1.6E7 5.2E4 1.6E7 3.7E4 1.6E7
Cs-134 7.0E5 5.5€9 1.0E6 5.5E9 i.1E6 5.5E9 8.5E8 5.5E9
Cs-136 1.3E5 1.2E8 1.7E5 1.2£8 1.9E5 1.2E8 1.5E5 1.2E8
Cs-137 6.1E5 8.2€E9 8.3Eb 8.2E9 8.5E5 8.2E9 6.2E5 8.2E9
ba-140 5.6E4 1.6E7 7.4E4 1.6E7 2.3E5 1.6E7 2.2E5 1.6E7
Ce-14] 2.2E4 1.1€7 5.7E4 1.187 1.3E5 1.1€7 1.2€65 1.1€7
Ce-144 1.5E5 5.6E7 3.9E5 5.6E7 8.6E5 5.6E7 8.2E5 5.6E7
I -131 1.5€7 1.4€7 1.6E7 1.4E7 1.5€7 1.4E7 1.2€7 1.4E7
I -133 3.6E6 2.0E6 3.8E6 2.0E6 2.9E6 2.0E6 2.2E6 2.0E6
1 -135 7.0E5 2.0E6 7.9E5 2.0E6 6.2E5 2.0E6 4.5E5 2.0E6
UN-1D 6.3E4 6.0E8 1.1€5 6.0£8 1.3E5 6.0E8 1.0E5 6.0E8
Inhalation Pathway, units = §€§9é¥r
2
Food & Ground Pathway, units = WC1/sec
APPROVED AUG 0 2 1990
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q

Page 1 of 8

Pathway = San Onofre M

9b11 Homes

Distance = 1.3 miles

X/Q = 7.4E-7 sec/m D/Q = 3.6E-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 6.5E2 -0- 1.1€3 -0- 1.3E3 «0- 1.3E€3 -0-
Cr-51 3.6E2 3.7€6 1.1€3 3.7E6 3.0€3 3.7€6 3.3E3 3.7€6
Mn-54 2.5E4 1.1E9 4.3E4 1.1E9 6.7E4 1.1E9 7.7E4 1.1E9
Co-57 4.9E3 2.7€8 1.3E4 2.7E8 3.1E4 2.7E8 3.1E4 2.7€8
Co-58 1.1E4 3.0E8 3.4E4 3.0E8 9.5E4 3.0E8 1.1E5 3.0E8
Co-60 3.2E4 1.7€10 | 9.6E4 1.7E10 | 2.6ES 1.7€10 | 2.8E5 1.7E10
Sr-89 4.0E5 1.7E4 6.0ES 1.7E4 4.3E5 1.7E4 3.0E5 1.7E4
Sr-90 4.187 -0 1.0E8 -0- 1.1E8 «0- 9.9E7 -0-
Ir-95 2.2E4 2.0E8 6.1E4 2.0E8 1.5E5 2.0E8 1.5E5 2.0E8
Nb-95 1.3E4 1.1E8 3.7E4 1.1€8 9.7cd 1.1E8 1.0E5 1.1€8
Te-129m | 3.2E4 1.6E7 5.0E4 1.6E7 5.2E4 1.6€7 3.7¢4 1.6E7
Cs-134 7.0E% 5.5E9 1.0E6 5.5E9 1.1E6 5.5E€9 8.5E5 5.5E9
Cs-136 1.3E5 1.2E8 1.7E5 1.2E8 1.9E5 1.2E8 1.5E5 1.2€8
Cs-137 6.1E5 8.2E9 8.3E5 8.2E9 8.5E5 8.2€9 6.2E5 8.2E9
Ba-140 5.6E4 1.6E7 7.4E4 1.6E7 2.3E5 1.6E7 2.2E5 1.617
Ce-14] 2.2E4 1.1E7 5.7E4 1.1E7 1.3E5 1.1€7 1.2E5 1.1E7
Ce-144 1.5E5 5.6E7 3.9E5 5.6E7 8.6E5 5.6E7 8.2E5 5.6E7
I -131 1.5E7 1 4E7 1.6E7 1.4E7 1.5€7 1.4€7 1.2€7 1.4€7
1 -133 3.6E6 2.0E6 3.8E6 2.0E6 2.9E6 2.0E6 2.2E6 2.0E6
I -135 7.0E5 2.0E6 7.9E5 2.0E6 6.2E5 2.0E6 4.5E5 2.0E6
UN-1D 6.3E4 6.0E8 1.1E5 6.0E8 1.3E5 6.0E8 1.0E5 6.0E8
/
Inhalation Pathway, units = E€$9;¥r
2
Food & Ground Pathway, units = WCi/sec
APPROVED /! G 02 1990
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q

Page 2 of 8

Pathway = State Park Otfice Trailer

Distance = 0.6 miles

X/Q = 2.26-6 sec/m 0/Q = 1.26-8 m**?
Infant Child Teen Adult
Inhala- | Food & |[Inhala- | Food & [Inhala- | Food & |Inhala- | Food &
Radio- tion Ground [tion Ground |tion around |tion Ground
Nuclide Pathway | Pathway|Pathway | Pathway|Pathway | Pathway|Pathway | Pathway
H -3 «0- -0- -0- -0- «0- «0- 5.8E1 -0-
Cr-51 -0- -0- «0- -0- <0« «0- 1.5€2 2.1E5
Mn-54 -0- «0- -0- -0- «0- -0- 3.5E3 6.3E7
Co-57 -0- -0- -0- -0- <0~ -0- 1.4E3 1.6E7
Co-58 -0 -0 -0- -0- -0- -0- 4.9E€3 1.767
Co-60 -0- -0- -0- -0- «0- -0- 1.3E4 9.8E8
Sr-89 -0- -0- -0- -0- «0- -0- 1.4E4 9.9E2
Sr-90 -0- -0- -0- -0- -0- -0- 4.5E6 -0-
Ir-95 -0 -0- «0- -0- -0- -0- 6.9E3 1.1€7
Nb-95 -0 -0- -0- -0- «0- -0- 4.8E3 6.2E6
Te-129m -0- -0- -0- -0- -0- -0- 1.7E3 9.0E5
Cs-134 -0- «0- -0- -0- -0- -0~ 3.9t4 3.1E8
Cs-136 -0- -0- -0- -0- -0- -0- 6.7E3 6.9E6
Cs-137 -0- -0- -0 -0- -0- -0- 2.8E4 4.7E8
Ba-140 -0~ -0- -0- -0- -0- -0- 1.0E4 9.4E5
Ce-14] -0- -0- -0- -0- -0- -0- 5.5E3 6.2E5
Ce-144 «0- «0- -0~ -0- -0- -0- 3.7E4 3.2€E6
I 131 0. -0- -0- -0- -0- -0- 5.4E5 7.9E5
I -133 -0- -0- «0- -0- «0- -0- 9.8E4 1.1E5
I -135 -0- -0- -0- -0- -0- «0- 2.0E4 1.2E5
UN-1D -0- -0- -0- 1 -0 -0- -C 4.7E3 3.4E7
|
Inhalation Pathway, units = EE%?%*I
(n r
Food & Ground Pathway, units = WC1/sec
APPROVED UG 0 2 1990
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TABLE 2-8
DOSE PARPMETER Ry FOR SECTOR Q

Page 3 of 8
Pathway = Surf. Beach Gyard Shack Distance = 0.7 miles
X/Q = 1.8E-06 sec/m 0/Q = 9.96-09 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
KR -3 -0- -0- «0- -0- -0- -0- 7.2E] -0-
Cr-51 -0- -0- -0- -0- -0- -0- 1.9€2 2.7E5
Mn-54 -0- -0- -0- -0- -0- «0- 4.4E3 7.9€7
Co-57 -0- -0- -0- -0- -0- -0- 1.8E€3 2.0E7
Co-58 -0- «0- -0- -0- -0- -0- 6.1E3 2.287
Co-60 -0- -0- -0- -0- -0- -0- 1.6E4 1.2€9
Sr-89 -0- -0- -0- -0- -0- -0- 1.7E4 1.2E3
Sr-90 -0- -0- -0- -0- «0- -0- 5.7E6 -0-
Ir-95 -0- -0- <0- -0- -0- -0- 8.6E3 1.4E7
Nb-95 B -0- -0- -0- -0- -0- 5.9E3 7.8E6
Te-129m -0- -0- -0- -0- -0- -0 2.1€3 1.1E6
Cs-134 -0- -0- -0- -0- -0- -0- 4.8E4 3.9E8
Cs-136 -0- -0- -0- -0- -0 -0- 8.4E3 8.6E6
Cs-137 -0- -0- -0- -0- -0- -0- 3.5E4 5.9E8
Ba-140 -0- -0- -0- -0- «0- -0- 1.2E4 1.2E6
Ce-141 -0- -0- -0- -0- -0- -0- 6.9E3 7.8E5
Ce-144 -0- «0- -0- -0- -0- -0- 4.7E4 4.0E6
I -131 -0 -0- -0- -0- -0- <0~ 6.8E5 9.8E5
I -133 -0- -0- -0- -0- . -0- 1.2€5 1.4E5
I -135 -0- -0- -0- -0- -0- -0- 2.6E4 1.4E5
UN-1D -0- -0- -0- -0« -0- 0- 5.9E3 4,367
Inhalation Pathway, units = EE??#¥£
2
Food & Ground Pathway, units = Ci/sec
APPR ' P
‘PPROVED 2iig n o 100N

2-42

Revision 21
02-15-90




TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q

Page 4 of 8

Pathway = Enlisted Bea
X/Q = 6.8E-7 sec/m

gh Check-1In

Distance = 1.4 miles
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 -0 «0- | +0- -0- -0- -0- 2.9E2 -0-
Cr-5] -0- -0- -0 -0- «0- -0- 7.0E2 1.1E6
Mn-54 -0- .. -0 -0- -0- -0- 1.8E4 3,268
Co-57 -0- obs 1 e -0- -0- -0- 7.2€3 | 7.8€7
Co-58 -0- ol = -0- <0- -0- -0- 2.4E4 8.7E7
Co-60 -0- -C- -0- -0- -0- -0- 6.5E4 4.9E9
Sr-89 -0- -0- -0- -0- -0- -0- 6.9E4 4,9E3
Sr-90 -0- -0- -0- -0- -0- -0- 2.3E7 -0-
Ir-95 -0- -0- «0- -0- -0- -0- 3.4E4 5.7€7
Nb-95 -0- -0- -0- -0- -0- -0- 2.4E4 3.1€7
Te-129m -0- -0- -0- -0- -0- -0- 8.3€3 4.5E6
Cs-134 -0- -0- -0- -0- -0- -0- 1.9E5 1.6E9
Cs-136 -0- -0- -0- -0- -0- -0- ° | 3.3E4 3.4€7
Cs-137 -0- -0- -0- -0- -0- -0- 1.4E5 2.3E9
Ba-140 -0- -0- -0- -0- -0- -0- 5.0E4 4.7E6
Ce-141 -0- -0- -0- -0- -0- -0- 2.7E4 3.1E6
Ce-144 -0- -0- -0 -0~ -0- -0- 1.9E5 1.6E7
[ -131] «0- -0- -0- -0- -0- -0- 2.7E6 3.9E6
1 -133 -0- -0 -0- -0- -0- -0- 4.9E5 5.6E5
1 -135 -0- -0- -0- -0- -0- -0- 1.0E5 5.8E5
UN-1D -0- -0- -0- -0- -0- -0- 2.4E4 1.7€8
Inhalation Pathway, units = %E%?é;!

2
Food & Ground Pathway, units = WCi/sec

APPROVED AUG ¢ © 1990
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q

Page 5 of 8
Pathway = Sheep (Meat) Distance = 1.6 mi\esz
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- 1.5E0 -0- 1.2E0 7.0E0 2.1E0
Cr-51 -0- -0 -0- 5.1E) «0- 1.0E2 1.8E1] 2.6E4
Mn-54 -0- -0- -0- 7.8E2 -0- 1.4E3 4.3E2 7.6E6
Co-57 -0- -0- -0- 4.7E3 -0- 8.1E3 1.7€2 1.9E6
Co-58 -0- -0- -0- 9.7E3 -0- 2.0E4 5.9E2 2.1E6
Co-60 -0- -0- -0- 3.7E4 -0- 7.3E4 1.6E3 1.2€8
" Sr-89 -0- «0- -0- 5.0E4 -0- 2.6E4 1.7E€3 3.1E¢
Sr-90 -0- «0- «0- 1.0E6 -0- 8.1E5 5.5E5 1.3E6
Ir-95 «0- Q- -0- 6.3E4 -0 sJNES 8.3E2 1.6E6
Nb-95 -0- «0- -0- 2.4E5 «0- 4. 5E5 5.7€2 1.6E6
Te-129m -0- -0- -0- 6.0E5 «0- 4.5E5 2.0E2 6.5E5
Cs-134 -0- -0- -0- 1.4E5 «0- 1.2E8 4.7E3 3.8E7
Cs-136 -0- -0- -0- 5.1E3 -0- 4.3E3 8.1€2 8.3E5
Cs-137 -0- -0- -0- 1.3E5 -0- 9.5E4 3.4E3 5.7€7
Ba-140 -0- -0- -0- 5.1€3 -0- 4.3(3 1.2€3 1.2E5
Ce-141 -0- -0- -0- 1.5E3 -0- 2.4E3 6.6E2 7.9E4
Ce-144 -0« -0- «0- 1.8E4 -0- 3.0E4 &, 5E3 4.3E5
[ -131 «0- ' -0- -0- 6.6E5 -0- 4.4E5 6.6E4 7.0ES
I 133 -0- -0- -0- 1.6E-2 -0- 8.7€-3 | 1.2t4 1.3E4
I -135 -0- -0- -0- 1.1€-18| -0- 6.4E-19] 2.5E3 1.4E4
UN-1D -0- -0- -0- 1.1€5 -0- 9.5E4 5.7€2 4.2E6
Inhalation Pathway, units = E€$9é¥r
2
Food & Ground Pathway, units = uCi/sec
APPROVED AUG 0 2 1990
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TABLE 2-8

DOSE PARAMETER Ry FOR SECTOR Q

Page 6 of 8

Pathway = S. C. Res W G
X/Q = 1.26-07 sec/m

grden

Distanc2 = 4.1 miles
D/Q = 4,1E-10 m*?

Infant Child Teen Aduit
Inhala- | Food & [Inhala- | Food & |Inhala- | Food & |Inhala- | Food &

Radio- tion around |tion Ground [tion Ground [tion Ground

Nuclide Pathway | Pathway|Pathway | Pathway|Pathway | Pathway Pathway | Pathway
H -3 -0- -0- -0 4.0E3 -0- 2.6E3 1.3E3 2.3E3
Cr-5] «0- -0- «0- 6.1E6 -0- 1.0E7 3.363 1.5€7
Mn-54 -0- -0- -0- 6.5E8 «0- 9.2t8 7.7E4 2.0E9
Co-57 -0- «0- «0- 2.4E8 -0 3.2E8 3.1E4 5.6E8
Co-58 -0- -0- -0- 3.7€8 -0- 5.9€8 1.185 9.1E8
Co-60 -0- -0- <0 2.1E9 -0- 3.2E9 2.8E5 2.0E10
sr'89 '0’ '0' '0‘ 3'5E1° ‘0‘ l.sclo 3-0!5 ’oacg
Sr-80 -0- -0- «0- 1.4E12 -0- 8.3E11 | 9.9€7 6.7E11
Ir-95 -0- «0- -0- 8.8E8 «0- 1.2€9 1.5E5 1.4E9
Nb-95 -0- -0- «0- 2.9E8 -0- 4.5E8 1.0E§ 5.8E8
Te-129m -0- -0- -0- 2.9E9 -0- 1.8E9 3.7E4 1.2E9
Cs-134 -0- -0- -0 2.6E10 -0- 1.6E10 | 8.5E5 1.6E10
Cs-136 -0- -0 -0- 2.2E8 -0- 1.7€8 1.5E€5 2.9E8
Cs-137 -0- -0- -0- 2.4E10 -0- 1.4E10 | 6.2E5 1.7E10
Ba-140 -0- «0- -0- 2.8E8 -0- 2.1E8 2.2E5 2.8E8
Ce-141 -0- -0- -0- 4.0E8 -0- 5.3E8 1.2E5 5.1E8
Ce-144 «0- -0- -0- 1.0E10 -0- 1.3E10 | 8.2E5 1.1€10
I -131 -0- -0- -0- 4.8E10 -0- 3.1E10 | 1.2€7 3.8E10
I -133 -0- -0- -0- 8.1E8 -0- 4.6E8 2.2E6 5.3E8
I -135 -0- -0- -0- 9.8E6 -0- 5.7E6 4. .5E5 8.6E6
UN-1D -0- -0- -0- 2.7€9 -0- 1.9E9 1.0E5 1.9E9
Inhalation Pathway, units = E%%?é¥£

2
) -
Food * Ground Pathway, units WCi/sec

APPROVED AUG 0 2 1000

2-45

Revision 21

02-15-90




DOSE PARAMETER Ry FOR SECTOR Q
Page 7 of 8

Pathway = San Clemente Ranch (No Residents) Distance = 2.2 miles_
X/Q = 3.3E-7 sec/m’ 0/Q = 1.4E-9 m"®

Infant I Child Teen Adult

|Inhala- | Food & |Inhala- | Food & |Inhala- | Food & [Inhala- | Food &
Radio- tion Ground |tion Ground [tion Ground |tion Ground
Nuclidz Pathway Pathway | Pathway|Pathway | Pathway Pathway

H -3
Cr-51
Mn-54
Co-57
Co-58
Co-60
Sr-89
Sr-%0
Ir-95
Nb-95
Te-129m
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14]
Ce-144
I -131
I -133
I -135
UN-1D

.8E3 -0-
.8E6 -0-
.1E8
2E8
3E8
.0E9
JEL0
3E12
.8E8
4E8
369
4E10
.0E7
.2E10
.1E8
.3E8
2E9
1E9

4E3 -0- 1.9E3
4E6 -0- .TE6
.3E8 .OE8
.9E8 4E8
1E8 .TE8
.0E9 JTE9
2E10 2E9
JE1] .8E11
1E9 1E8
.5E8 1E8
4E9 .9E8
.SE10 2E9
JET7 6E7
.3E10 .8E9
.8E7 3E7
J1E8 2E8
.2E10 0E9

J1E9 J4E9
.0E-11 JE-11
.9E-35 .0E-35

.SES -0- 1.7€9

GO st PO st Do O = LW bt bt L bt S st LD LN NO 0D I PO

MR I T G B i B o B B e T O o =k e )

é)oooooooooooooooooooo

> . & 5 % ° ¢ 9% 5 P9 O v 08 ¢ % KD
'

MDD DDWOWWH-NNWOWIINMNO N WMWY W

— bt et et D W N WO WO~ N0

TARY S S R RRN BN T G W Lo e N Wk o L Cme '
CODOOODODOOOOOCOODO0OO0C
5 .6 0 % 90 9 -0 859 09 N

|
|

Inhatation Pathway, units = %%%@é{ﬁ

2
4o o LM )(mrem/yr)
Food & Ground Pathway, units WCi/sec

;‘l\[ .V'\‘. 31)
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TABLE 2-8
DOSE PARAMETER Ry FOR SECTOR Q

Page 8 of 8

Pathway = San Clemente ganch Adm. Offices
X/Q = 2.7E-7 sec/(m")

Distance = 2.5 miles
0/Q = 1.1E-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- 2.9E2 1.9€3
Cr-51 -0- -0- -0- -0- -0- -0- 7.6E2 7.8E6
Mn-54 -0- -0- -0- -0- -0- -0 1.8E4 1.1E9
Co-57 -0- -0- -0- -0- -0- -0- 7.2E3 3.2E8
Co-58 -0- -0- -0- -0- -0- -0- 2.4E4 5.6E8
Co-60 -0- -0- -0- -0- -0- -0- 6.5E4 7.6E9
Sr-89 -0- -0- -0- -0- «0- -0- 6.9E4 7.2E9 .
Sr-90 -0- -0- -0- -0- -0- -0- 2.3E7 5.8E11
Ir-95 -0- -0- -0- «0- -0- -0- 3.4E4 9.7E8
Nb-95 -0- -0- -0- -0- -0- -0 2.4E4 3.4E8
Te-129m -0- -0- -0- «0- -0- -0- 8.3E3 7.9E8
Cs-134 -0- -0- -0- -0- -0- -0- 1.9E5 1.1E10
Cs-136 -0- -0- -0- -0- -0- -0- 3.3E4 7.0E7
Cs-137 -0- -0- -0- -0- -0- -0- 1.4E5 1.0E10
Ba-140 -0- -0- -0- -0- -0- -0- 5.0E4 5.8E7
Ce-14] -0- -0- «0- -0- -0- -0- 2.7E4 3.2E8
Ce-144 -0- -0- -0- -0- -0- -0- 1.9E€5 9.0E9
I -13] -0+ -0- -0- -0- -0- -0- 2.7E6 1.4E9
I -133 -0- -Q- -0- -0- -0- -0- 4.9E5 5.6E5
I -13% -0- -0- -0- -0- -0- -0- 1.0ES 5.8E5
=10 -0- -0- -0- -0- -0- -0- 2.4E4 1.2E9
Inhalation Pathway, units = E%$9é¥£

2
r
Food & Ground Pathway, units = WC1/sec

APPROVED AUG 0 2 1990
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DOSE PARAMETER Ry FOR SECTOR R
Page 1 of §

[ Pathway = San Onofre Mobile Homes Distance = 1.2 miles
X/Q = §.3E-7 sec/m’ 0/Q = 3.2E-9 m**

Infant Child Teen Adult

Inhala- | Food & |Inhala- Food & ,.nhala- Inhala- Food &
Radio- tion Ground |tion Ground |tion tion Ground
Nuclide Pathway | Pathway|Pathway | Pathway|Pathway Pathway | Pathway

H -3
Cr-51
Mn-54
Co-57
Co-58
Co-60
Sr-89
Sr-90
Ir-9%
Nb-95
Te-129m
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14]
Ce-144
I -131
I -133
I 135
UN-1D

.5E2 -0-
.6E2 TE6
.5E4 JE9
9E3 .TE8
1E4 .OE8
.2E4 .TE10
.0ES TE4
JAE? -0-
.2E4 .08
1E8
.6E7
.SE9
.2E8
2E9
.6E7
1.1€7
6E7
A4E7
.0E6
.0E6

JE3 Q-
JAE3 3.7E6
-3E4 1.1E9
.3E4 2.7E8
JAE4 3.0E8
6E4 1.7E10
OES 1.7E4
.OE8 -0-
154 2.0E8
TE4 1.1E8
.OE4 1.6E7
.06 5.5E9
TES 1.2€8
.3ES 8.2E9
J4E4 1.6E7
JTE4 1.1€7
.9ES 5.6E7
6E7 1.4E7
.8E6 2.0E6
.9ES 2.0E6
1ES 6.0E8

.3E3
.0E3
TE4
J1E4
.SE4
.6ES
.3E5
.1E8
.SES
TE4
.2E4
1E6
9ES
.SES
3ES
3E5
.68
SE7
.9E6
2ES
3ES

3E3 -0-

.3E3 TE6
TE4 JAE9
1E4 7E8
1ES
.8ES
.0ES
9E7
.SES
.OES
TE4
SES
.SES
.2ES
2ES
2ES
CES
2E7
2E6
.SES
.0ES

bt D PO et LD
— e LD PO W

ORI w2 2 N TR AT R
O DD e OO = PO 00 et D e e P PO O O W e
— PP et 0D = PO N e 0D LD e e D LD PO e LD N LD

O PO PO et 7Y et bt 0D ot LY s et D
S e, e B W
ON PO PO = N =t st 0D = L st s PO
- - - - - - - - - - - - - .

| | |
| i !
i l ' 1

: i+ . Mrem/yr
Inhalation Pathway, units uCi/m

Food & Ground Pathway, units = iﬂ—fé?fsgc .
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TABLE 2-9
DOSE PARAMETER Ry FOR SECTOR R

Page 2 of 5

Pathway = San Clemente Ranch (No Residents)

Distance = 2.3 miles

X/Q = 2.0E-7 sec/m’ 0/Q = 1.0E-9 m"*®
Infant Child Teen Adult
1
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- 3.8E3 -0- 2.4E3 -0- 1.9€3
Cr-51 -0- -0- -0- 4 .8E6 -0- 7.4E6 -0- 6.7€6
Mn-54 -0- -0- -0- 6.1E8 -0- 8.3E8 -0- 8.0E8
Co-57 -0- -0- -0- 2.2E8 -0- 2.9E8 -0- 2.4E8
Co-58 -0- -0- -0- 3.3E8 -0- 5.1E8 «0- 4.7E8
Co-60 -0- -0- -0 2.0E9 -0- 3.0E9 -0- 2.7E9
Sr-89 -0- -0- -0- 3.1€70 -0~ 1.2€10 -0- 7.2E9
Sr-90 -0- «0- -0- 1.3E12 -0- 7.7€11 «0- 5.8E11
Ir-9% -0- -0- -0- 7.8E8 -0- 1.1€9 -0- 9.1E€8
Nb-95 -0- -0- -0- 2.4E8 -0 3.5E8 <0- 3.1€8
Te-129m -0- -0- -0- 2.3E9 -0- 1.4E9 -0- 7.9t8
Cs-134 -0- -0- -0- 2.4E10 -0- 1.5E10 -0- 9.2E9
Cs-136 -0- -0- -0- 9.0E7 -0- 5.7€7 | . -0- 3.6E7
Cs-137 «0- -0- -0- 2.2E10 -0~ 1.3E10 -0- 7.8E9
Ba-140 -0- -0- -0- 1.1E8 -0- 6.8E7 -0- 5.3E7
Ce-14] -Q- -0- -0- 3.3E8 -0- 4.1E8 -0- 3.2E8
Ce-144 -0- -0- «0- 9.2E9 -0- 1.2E10 -0- 9.0E9
I -13] -0- -0- -0- 4.1E9 -0 2.1E9 -0- 1.4E9
I -133 -0- -0- -0- 4.0E-11| -0- 1.7E-11| -0- 1.1E-11
I -135 -0- -0- -0- 6.9€-35| -0- 3.0£-35| -0- 1.9E-35
UN-1D -0- -0- -0- 2.5E9 -0- 1.7€9 -0- 1.1E9
Inhalation Pathway, units = E%$§é¥£
2
Food & Ground Pathwyy. units = WCi/sec
APF&UYEDTUQQ~1W”
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TABLE 2-9
DOSE PARAMETER R; FOR SECTOR R

Page % of §

Pathway = SC Ranch Packing

Distance = 2.6 miles

X/Q = 1.76-07 sec/m’ D/Q = 8.2E-10 m*?
Infar.t 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 | Pa.hway|Pathway | Pathway
H -3 -0~ -0- -0- 3.8E3 -0- 2.4E3 1.2€3 1.9E3
{r-51 -0- -0- -0- 4.8E° -0- 7.4E6 3.0E3 1.0€7
Mn-54 -0- -0- -0~ 6.1E8 -0- 8.3E8 7.1E4 1.9E9
Co-57 -0- -0~ -0- 2.2E8 -0- 2.9E8 2.9E4 5.2t8
Co-58 -0~ -0- -0- 3.3E8 -0- 5.1E8 ¢ .BE4 7.8E8
Co-60 -0- -0- 0- 2.0E9 -0- 3.0E9 " .6ES 2.0E10
Sr-89 «0- - -0- -0- 3.1E10 -0- 1.2E10 . 8&S 7.2E9
Sr-90 -0- -0- -0- 1.3E12 «0- 7.7€E11 1,187 5.8E11
Ir-95 -0- -0- -0- 7.8E8 -0- 1.1E9 J4ES 1.1E9
Nb-95 -0- -0- -0- 2.4E8 -0~ 3.5EC . 5E4 4, 2E8
Te-129m -0- -0- -0- 2.3E9 -0- 1.4E9 3}, 4E4 8.0E8
Cs-134 -0- -0- -0- 2.4E10 -0- 1.5€10 | 7.8E5 1.5E10
Cs-136 -0- -0- -0- 9.0E7 -0- 5.7E7 1.3E5 1.6E8
Cs-137 -0- -0- -0- 2.2E10 -0- 1.3€10 | 5.7E5 1.6E10
Ba-140 -0- -0- -0- 1.1E8 -0- 6.867 | 2.0E5 7.0E7
Ce-141 -0- -0- -0- 3.3E8 -0- 4.1¢E8 1.1E5 3.3E8
Ce-144 -0- ~0- -0- 9.2E9 -0- 1.2E10 | 7.5E5 2.0E9
I -131 -0- - -0- -0- 4.1E9 -0- 2.1E9 1.1E7 1.4E9
| I -133 -0- -0- -0- 4.0E-11| -0- 1.7E-11| 2.0E6 2.0E6
I -135 -0- -0~ -0- 6.9£-35| -0- 3.0E-35| 4.1E5 2.0E6
UN-1ID -0- -0- -0- 2.5E9 -0- 1.7E9 9,564 1.7E9
|
1 - o M E
Inhalation Pathway, unmits 35%9é¥-
2
r
Food & Ground Pathway, units = uCi/sec
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TABLE 2-9
DOSE PARAMETER R; FOR SECTOR R

Page 4 of 5
Pathway = Sheep Meat Distance = 2.3 mi1952
X/C = 8.3E-7 sec/m’ D/Q = 5.26-9 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 | Pathvay|Pathway | Pathway
H -3 -0- -0- -0- 1.5€0 -0- 1.2€E0 7.0E0 2.1E0
Cr-51 -0- -0 -5 5.1E1 -0- 1.0E2 1.8E1 2.6E4
Mn-54 -0- -0- -0- 7.082 -0- 1.4E3 4.3E2 7.6E6
Co-57 -0- -0- -0- 4.7E3 -0- 8.1E3 1.7E2 1.9E6
Co-58 -0- -0- -0- 9.7E3 -0- 2.0E4 5.9E2 2.1E6
Co-60 -0- | -0- -0- 3.7E4 -0- 7.3E4 1.6E3 1.2E8
Sr-89 -0- -0- -0- 5.0E4 -0- 2.6E4 1.7€3 3.1E4
Sr-90 -0- -0- -0- 1.0E6 -0- 8.1E5 5.5E5 1.3E6
Ir-95 -0- - -0- 6.3E4 -0- 1.1E5 8.3E2 1.6E6
b-95 -0- : -0- 2.4E5 -0- 4.5E5 5.7E2 1.6E6
Te-129m -0- -0- -0- 6.0E5 -0- 4,5E5 2.0E2 6.5E5
Cs-134 -0- -0- -0- 1.4E5 -0- 1.2E5 4.7E3 3.8/
Cs-136 -0- -0- -0- 5.1E8 -0- 4.3E3 8.1E2 8.3E5
Cs-137 -0- -0- -0- 1.3E5% -0- 9.5E4 3.4E3 5.7€7
Ba-140 -0- -0- -0- 5.1E3 -0- 4.2E3 1.8E3 1.2E5
Ce-14] -0- -0- -0- 1.5€3 -0- 2.4E3 6.6E2 7.9E4
Ce-144 -0- -0- -0- 1.8E4 -0- 3.0E4 4.5E3 4.3E5
1 -131 -0-° -0- -0- 6.6E5 -0- 4. 4E5 6.6E4 7.0E5
I -133 -0- -U- -0- 1.6E-2 -0- 8.7E-3 | 1.2E4 1.88+
I -135 -0- -0- -0- 1.1€-18{ -0- 6.4E-19| 2.5E3 1.4E4
UN-ID -0- -0- -0- 1.1E5 -0- 9.5E4 5.7E2 4.2E6
|
Inhalation Pathway, units = %E%%é*ﬁ
2
. {m_) (mrem/yr)
Food & Ground Pathway, units WCi/sec
/’.‘\ :’; § :.. ' AP A -
Zgé% 1 ) 2 190N Revision 21
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DOSE PARAMETER R; FOR SECTOR R

Page 5 of §

Pathway = Deer Consumer
X/Q = 1.8£-7 sec/m’

Distance = 2.2 miles
0/Q = 8.8E-10 m~*?

Radio-
Nuclide

Infant

Child

Teen

Adult

Inhala-
tion
Pathway

Food &
Ground
Pathway

Inhala-
tion
Pathway

Food &
Ground
Pathway

Inhala-
tion
Pathway

Inhala-
tion
Pathway

Food &
Ground
Pathway

H -3
Cr-51
NMn-54
Co-57
Co-58
Co-60
Sr-89
Sr-90
Ir-95
Nb-95
Te-129m
vs-134
Cs-136
Cs-13
Ba-140
Ce-141
Ce-144
I -131
I -133
I -135

.8E1
.0E4
TES
.6E6
6E6
.6E7
9E7
.0E9
2E7
.3E8
9E8
4t8
1E6
CL3
.0E6
.5E6
.8E7
.5E8
.6E1

13
1E]
JE3
.6E2
9E3
.8E3
3E3
7E6
JE3
.8E3
.OE3
.3E4
.0E3
. TE4
.0E3
.3E3
cE4
.3ES
.9E4
2E4
.8F”

.9E1
.2ES
JAE7
3E7
JTE7
.2E8
187
.2t9
.OE8
2E8
.3E8
J4E8
.SE6
.0E8
4E6
.2E6
9E7
.9E8
.TE4
.9E4
.4E8

bt ot ot (Y bt bt M = (N = NP O WO H TN
WNHOO SN W 5 Do 00N o 0D N
= DN BB IO WONMON =W NSNS WWw

. mrem/ gY‘

Inhalation Pathway, units uCi/m
(m°) ‘mrem/yr)

Food & Ground Pathway, units = C1/sec

APPROVED AUG 0 © 1990
2-52
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TABLE 2-10
DOSE PARAMETER R, FOR SECTOR A

Page 1 of 3
Pathway = Camp San Mateo Distance = 3.6 miles
X/Q = 7.1E-8 sec/m’ 0/Q = 4.1E-10 m*
Infant Child Teen Adult

Inhala- fFood & |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- l 1.3E3 -0-
Cr-51 -0- -0- -0- -0- -0- 3.3E3 3.7E6
Mn-54 e -0 -0- -0- -0- -0- 7.7E4 1.1E9
Co-57 -0- -0- -0- -0- -0- -0- 3.1E4 2.7€8
Co-58 -0- -0- -0- -0- -0- -0- 1.1€5 3.0E8
Co-60 -0- -0- -0- -0- -0- -0- 2.8E5 1.7E10
Sr-89 -0- -0- -0- -0- -0- -0- 3.0E5 1.7E4
Sr-90 -0- -0- -0- -0- -0- -0- 9.9€7 -0-
ir-95 -0- -0- -0- -0- -0 -0- 1.5E8 2.0E8
Nb-95 -0- -0- -0- -0- -0- -0- 1.0E5 1.1€8
Te-129m -0- -0- -0- -0- -0- -0- 3.7E4 1.6E7
Cs-134 -0- -0- -0- ~0- -0- -0- &.5E5 5.5E9
Cs-136 -0- -0- -0- -0- -0- -0- 1.5E5 1.2€8
Cs-137 -0- -0- -0- -0- -0- -0- 6.2E5 8.2E9
Ba-140 -0- -0- -0- -0- -0- -0- 2.2E5 1.6E7
Ce-141 -0- -0- -0- -0- -0- -0- 1.2E5 1,067
Ce-144 -0- -0- -0- -0- -0- -0- 8.2E5 5.6E7
] -131 -0- -0- -0- -0- -0- -0- 1.2E7 1.4E7
1 -133 -0- -0- -0- -0- -0- -0- 2.2E6 2.0E6
1 -135 -0- -0- -0- -0- -0- -0- 4 .5E5 2.0E6
UN-ID -0- -0- -0- -0- -0- -0- 1.005 6.0E8

Inhalation Pathway, units = 5%%9%;!

2 s e}

Food & Ground Pathway, units = uC1/sec

APPROVED AlUG 02 1990

2-53 Revision 21
02-15-90




DOSE PARAHETER R1 FOR SECTOR A
Page 2 of 3

Pathway = Sheep (Meat) Distance = 0.2 miles
X/Q = 6.7€-6 sec/m’ 0/Q = 5.26-8 m?

Infant Child Teen Adult

Inhala- Food & |Inhala- Food & [Inhala- Food & |Inhala- | Food &
Ridio- tion Grcund [tion Ground |tion Ground Ition Ground
Nuclide Pathway | Pathway|Pathway | Pathway Pathway|Pathway | Pathway

H -3
Cr-51
Mn-54
Co-57
Co-58
Co-60
Sr-89
Sr-90
Ir-95%
Nb-95
Te-129m
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14]
Ce-144
I -131
I -133
I -135
UN-1D

.5E0
JE]
.8E2
TE3
TE3
JTE4
.0E4
.0E6
.34
4ES
.0ES
.4ES
J1E3
.3ES
J1E3
.5E3
.8E4
.6ES
.6E-2

.2E0
.0E2
J4E3
JE3
.OE4
.3E4
6E4
1ES
1ES
13
.5ES
.CES
3E3
.5E4
.3E3
JAE3
.0E4
J4ES
7E-3
4E-19
.5E4

.0E0
.8E1
3E2
TE2
9E2
.6E3
TE3
.5ES
3E2
JE2
.0E2
7E3
JE2
4E3
.2E3
.6E2
.5E3
.6E4
.2E4
.5E3
TE2

1E0
.6E4

bt et Bt (TY bt bt (T et LTY = N PO O = U WD WO U
WNCO HWR & WO H ot 2250 00N N 00— bt s
IR o O L2 O) = LD OO 5 N (7 0D UT bt bt (JT =t B s =
D bt bt S B N U 00D D O e et LD P e SO P

|
|
|

l

|

| | |

| ﬁ |
: i mrem/yr
Inhalation Pathway, units pCi/ﬁx—

Food & Ground Pathway, units = ngiﬁT;ggévr)

APPROV[‘,D [,i_"‘\

g U
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TABLE 2-10
DOSE PARAMETER R, FOR SECTOR A

Page 3 of 3
Pathway = Deer Consumer Distance = 2.2 miles
X/Q = 1.9€-7 sec/m’ 0/Q = 1.4E-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- 2.8E1 «0- 2.3E1 pihd 3.9E]
Cr-51 -0- -0- -0- 5.0E4 -0- 1.0E5 3.2E5
Mn-54 -0- -0- -0- 7.7E5 -0- 1.4E6 4.1E7
Co-57 -0- -0- -0- 4.6E6 -0- 8.0E6 2.3€7
Co-58 -0- -0- -0- 9.6E6 -0- 1.9€7 2.0u3 4.7,
Co-60 -0- -0- -0- 3.6E7 -0- 7.2€7 7.8E3 7.2E8
Sr-89 -0- -0- -0- 4.9E7 -0- 2.6E7 8.3E3 3.187
Sr-90 -0- -0- -0- 1.0E9 -0- 8.0E8 2.7E6 1.2€9
2r-95 -0- -0- -0- 6.2E7 -0- i.1E8 4.1E3 2.0E8
Nb-85 -0- -0 -0- 2.3E8 -0- | 4.5E8 2.8E3 8.2E8
Te-129m -0- -0- -0- 5.9E8 -0- 4.5E8 1.0E3 5.3E8
Cs-134 -0- -0- -0- 1.4E8 -0- 1.2E8 2.3E4 3.4E8
Cs-136 -0- -0- -0- 5.1E6 -0- 4.2E6 4.0E3 9.5E6
Cs-137 -0~ -0- -0- 1.2E8 -0- 9.3E7 1.7E4 %.0E8
Ba-140 -0- -0- -0- 5.0E6 -0- 4.2E6 6.0E3 7.4E6
Ce-141 -0- -0- -0- 1.5E6 -0- 2.4E6 3.3E3 4.2E6
Ce-144 -0- -0- -0- 1.8E7 -0- 2.9E7 2.2E4 4.9€7
I -131 -0 -0- -0- 6.5E8 -0- 4.3E8 3.3E5 5.9€8
I -133 -0- -0- -0- 1.6E1 -0- 8.6E0 5.9%4 6.7c4
I -13% <0- -0- -0- 1.1E-15{ -0- 6.3E-16| 1.2%4 6.9E4
UN-1D -0- -0- -0- 1.1E8 -0- 9.4E7 2.8L3 1.4E8
Inhalation Pathway, units = ﬁ%%?é¥£
2
Food & Ground Pathway, units = C1/sec
APPROVED AL 0 o
2-55 1990 Revision 21
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TABLE 2-11
DOSE PARAMETER R, FOR SECTOR B

Page 1 of 3
Pathway = Sheep (Meat) Distance = 0.2 mi1esg
X/Q = 6.16-6 sec/m’ D/Q = 5.3E-8 m”
Infant Child Teeh Adult
Inhala- | Food & |Inhala- | Food & |Inhala: | Food & |Inhala- | Food &

Radio- tion Ground |tion Ground |tion Ground |[ti Ground

Nuclide Pathway | Pathway|Prthway | Pathway|Pathway | Pathway|Pathway | Pathway
H -3 -0- -0- -0- 1.5E0 -0- 1.2E0 7.0E0 2.1E0
Cr-51 -0- -0- -0- 5.1E1 -0- 1.0E2 1.8E1 2.6E4
Mn-54 -0- -0- -0- 7.8E2 -0- 1.4E3 4.3E2 7.6E6
Co-57 -0- -0- -0- 4.7E3 -0- 8.1E3 1.7€2 1.9E6
Co-58 ~0- -0- -0- 9.7E3 -0- 2.0E4 5.9E2 2.1E6
Co-60 -0- -0- -0- 3.7E4 -0- 7.3E4 1.6E3 1.2€8
Sr-89 -0- -0- -0- 5.0E4 -0- 2.6E4 1.7E3 3.1E4
Sr-90 -0- -0- -0- 1.0E6 -0- 8.1E5 5.5E5 1.3E6
Ir-95 -0- -0- -0- 6.3E4 -0- 1.1E% 8.3E2 1.6E6
Nb-95 - -0- -0- 2.4E5 -0- 4.5E5 5.7E2 1.6E6
Te-129m -C- -0- -0- 6.0E5 -0- 4.5E5 2.0E 6.5E5
Cs-134 -0- -0- -0- 1.4E5 -0- 1.2E8 4.7E3 3.8E7
Cs-136 -0- -0- -0- 5.1E3 -0- 4.3E3 8.1E2 8.3E5
Cs-137 -0- -0- -0- 1.3E5 -0- 9.5E4 3.4E3 5.7E7
Ba-140 -0- -0- -0- 5.1E3 -0- 4.3E3 1.2E3 1.2E5
Ce-141 -0- -0- -0- 1.5E3 -0- 2.4E3 6.6E2 7.9E4
Ce-144 -0- -0- -0- 1.8E4 -0- 3.0E4 4.5E3 4.3E5
[ -131 -0-° -0- -0- 6.6E5 -0- 4.4E5 6.6E4 7.0ES
I -133 -0- -0- -N- 1.6E-2 -0- 8.7E-3 | 1.2E4 | 1.3E4
[ -135 -0- -0- -0- 1.1E-18| -0- 6.4E-19| 2.5E3 1.4E4
UN-ID -0- -0- -0- 1.1E5 Q- 9.5E4 5.7E2 4.2E6
Inhalation Pathway, units = f%%%é%r

2
Food & Ground Pathway, units = Lm—ﬁé?;%géxrl

LAPPROVED AUG 0 2 1990
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TABLE 2-11
DOSE PARAMETER R, FOR SECTOR B

Page 2 of 3
Pathway = Deer Consumer Distance = 1.1 miles
X/Q = 3.4E-7 sec/m’ 0/Q = 2.4E-9 m~?
Infant Child Teon Adult
Inhala- | Food & |Inhala- | Food & |[Inhala- | Food & |Inhala- | Food &
Radio- tion Greund |tion Ground [tion Ground (tion Ground
Nuclide Pathway | Pathway|Pathway | Pathway|Pathway | Pathway|Pathway | Pathway
H -3 -0- -0- -0- 2.8E1 -0- 2.3E1 3.5E] 3.9E1
Cr-51 -0- -Q- -0- 5.0E4 -0- 1.0E5 9.1El 3.2E5
Mn-54 -0- -0- -0- 7.7E5 -0- 1.4E6 2.1E3 4.1E7
Co-57 -0- -0- -0- 4 6E6 -0- 8.0E6 8.6E2 2.3E7
Co-58 -0- -0- -0- 9.6E6 -0- 1.9€7 2.9E3 4.7E7
Co-60 -0 -0- -0- 3.6E7 -0- 7.2€7 7.8E3 7.2E8
Sr-89 -0- -0- -0- 4.9E7 -0- 2.6E7 8.3E3 3.1E7
Sr-90 -0- -0- -0- 1.0E9 -0- 8.0E8 2.7E6 1.2E9
r-95 -0- -0- -0- 6.2E7 -0- 1.1€8 4,1E3 2.0E8
Nb-95 -0- -0- -0- 2.3E8 -0- 4 .5E8 2.8E3 8.2E8
Te-129m -0- -0- -0- 5.9E8 -0- 4,.5E8 1.0E3 5.3E8
Cs-134 -0- -0- -0- 1.4E8 -0- 1.2E8 2.3E4 3.4E8
Cs-136 -0- -0- -0- 5.1E6 -0- 4.2E6 4.0E3 9.5E6
Cs-137 -0- -0- -0- 1.2E8 -0~ 9.3E7 1.7E4 4.0E8
Ba-140 -0- -0- -0- 5.0E6 -0- 4.2E6 6.0E3 7.4E6
Ce-141 -0- -0- -0- 1.5E6 -0- 2.4E6 3.3E3 4.2E6
Ce-144 -0- -0- -0- 1.8E7 -0- 2.9E7 2.2E4 4.9¢7
I -131 -0-- -0- -0- 6.5E8 -0- 4.3E8 3.3E5 £.9E8
I -133 -0- -0- -0- 1.6E1 -0- 8.6E0 5.9E4 6.7E4
[ -135 -0- -0- -0- 1.1E-15| -0- 6.3E-16| 1.2E4 6.9E4
UN-1ID -0- -0- -0- 1.1E8 -0- 9.4F7 2.8E3 1.4E8
|
: at = mra
Inhalation Pathway, wnits ;E?§é¥£
e
Food & Ground Pathwa,, units = uCi/sec
APPROVED AUR 2 1950
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TABLE 2-11
DOSE PARAMETER R, FOR SECTOR e

Page 3 of 3
Pathway = Sanitary Langf111 Cistance = 2.1 milesz
X/Q = 1.4E-7 sec/m 0/Q = 1.2E-9 m~
Infant Child I 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- | 2.9E2 -0-

Cr-51 P M G -0- -0- -0- .0- | 7.682 | 1.1e6
Mn-54 -0- -0- B 4 -0- -0- -0- | 1.8€4 | 3.268
Co-57 -0- -0- B -0- -0- -0- | 7.263 | 7.867
Co-58 -0- .0- -0- -0- -0- .0- | 2.464 | 8.7€7
Co-60 | -0- .0- u0 -0- -0- .0- | 6.564 | 4.9F9
Sr-89 R -0- -0- -0- .0- -0- | 6.9€4 | 4.9€3
Sr-90 -0- -0- -0- i § -0- SR L e

7r-95 -0- -0- -0- -0- o 0- | 3.4E6 | 5.767
Nb-95 -0- -0- -0- -0- -0- 0- | 2,464 | 3.167
Te-129m | -0- -0- -0- -0- -0- .0- | 8.3E3 | 4.5E6
Cs-134 | -0- -0- -0- -0- " .0- | 1.965 | 1.6E9
Cs-138 |  <O- -0- -0- -0- -0- 0- | 3.864 | S.4E7
Cs-137 | -0- & -0- -0- 0 -0- |'1.4e8 | 2.369
Ba-140 | -O- -0- -0- -0- -0- .0- | 5.064 | 4.7E6
Ce-141 -0- -0- -0- -0- -0- 0- | 2.76¢ | 3.1€6
Ce-144 | -0- -0- s B -0- -0- | 1.965 | 1.6€7
1-181 | «0-° -0- <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>