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Section 1.0
INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL is a supporting document
of the RADICLOGICAL EFFLUENT TECHNICAL SPECIFICATIONS. As such
the ODCM describes the wethodology and parameters to be used
in the calculation of offsite doses due to radioactive liguid
and gaseous effluents, and in the calculation of liquid and
gaseous effluent monitoring instrumentation alarm/trip setpoints.
The ODCM contains a list and graphical description of the specific
sample locations for the radiological environmental monitoring
program. Schematic configurations of liquid and gaseous radwaste

effluent systems are also included.

The ODCM will be maintained at the plant for use as a reference
guide and training document of accepted methodologies and calcu-
lations. Changes in the calculational methods or parameters
will be incorporated into the ODCM in order *o assure that the
ODCM represents the present methodology in all applicable areas.
Computer software to perform the described calculations will

be maintained current with the ODCM.
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Section 2.0
LIQUID EFFLUENTS

The Hope Creek Generating Station is located on the Delaware

River which supplies service make-up water to the Cooling Tower

Basin and receives water from the Cooling Tower Blowdown Line.

All releases from the liguid waste management system are made

to the Liquid Radwaste Discharge Line which releases into the

Cooling Tower Blowdown Line for dilution prior to discharge

to the Delaware River.

2.1

LIQUID EFFLUENT MONITOR SETPOINT CALCULATIONS

Technical Specification 3.3.7.19 states, in part:

The radiocactive ligquid effluent monitoring instrumentation
channels shown in Table 3.3.7.1@~-1 shall be OPERABLE with
their alarm/trip setpoints set to ensure that the limits
of Specification 3.11.1.1 are not exceeded.

The limits for radiocactive liquid effluents presented below
are as stated in Specification 3.11.1.1:

The concentration of radiocactive material released in liquid
effluents to UNRESTRICTED AREAS shall be limited to the
concentrations specified in 1@0CFR20, Appendix B, Table
II, Column 2 for radionuclides other than dissolved ot
entrained noble gases. For dissolved or entrained noble
gases, the concentration shall be limited as shown in Table
3.11-1 (of RETS). [RETS Table 3.1l1-1 is included as Table
2.1-1 of the ODCM. ]

The two liquid effluent monitors listed in Technical Specifi-
cation Table 3.3.7.10-1 are the following:

RE4861 - Liquid Radwaste Discharge Line Monitor
RE8817 - Cooling Tower Blowdown Effluent Line Monitor
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The methodology of this section applies to setpoints for
these two montiors. The setpoints calculated according

to this section are regarded as upper bounds for the actual
monitor setpoints. That 1s, setpoint adjustments are not
required to be performed 1f the ex1sting setpoint level
corresponds to a lower count rate than the calculated value.
The actual monitor setpoint, which corresponds to the calculated
concentration plus background for the specific monitor,
is determined from calibration data or from operational

data associated with . liquid sample analysis data.

For the purpose of satisfying Technical Specification 3.3.7.1@,
the setpoints of each of the two station liquid effluent
line monitors shall be established according to the methodology

presented for each monitor below.

- S Gy | Ligquid Radwaste Discharge Line Monitor - RE4861

The ligquid radwaste discharge line monitor provides
alarm and automatic termination of release functions
prior to exceeding the concentration limits specified
in l1OCFR20, Appendix B, Table II, Column 2 at the
release point to the unrestricted area. "o meet this
specification, the alarm/trip setpoints for the ligquid
radwaste discharge monitor and flow measurement devices

are set to assure that the following equation is satisfied:

ct £ C (2=1)
Y MPC
where:
Cupc = the effluent concentration limit (Specification

3.11.1.1) implementing l@CFR2@ for the site,
corresponding to the specific mix of radio-
nuclides in the effluent stream being considered

for discharge [uCi/ml].
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c =
f =
F =
Ssdall

the setpoint [uCi/ml] of the radicactivity
monitor measuring the radiocactivity concen-
tration in the effluent line prior to dilution
and subsequent release; the setpoint represents
a value which, i1f exceeded, would result
in concentrations exceeding the limits of
12CFR20 in the unrestricted area.

the flow setpoint as determined at the radiation
monitor location, in volume per unit time,

but 1n the same units as F, below.

the dilution water flow setpoint as determined
prior to the release point, in volume per

unit time.

Releases of Single Liquid Radwaste Streams

At the Hope Creek Generating Station, the
Liquid Waste Sample Tanks, the Floor Drain
Sample Tanks, the Detergent Drain Tanks,
and the Condensate Storage Tanks all discharge
to the Liquid Radwaste Discharge Line.
The effluent in the Ligquid Radwaste Discharge
Line 1is monitored prior to discharge into
the Cooling Tower Blowdown Line to the Delaware
River. The Cooling Tower Blowdown Line
furnishes the dilution flow (F). The waste
effluent flow (f) and the monitor setpoint
(c) for the Liquid Radwaste Discharge Line
Monitor are determined and set to meet the
conditions of equation (2-1) for a given
effluent concentration, C. The method by
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which this 1s accomplished is as follows:

The potential liquid radwaste streams at

the Hope Creek Generating Station are the

following:

a) Waste Sample Tanks

b) Floor Drain Sample Tanks
c) Detergent Drain Tanks

d) Condensate Storage Tank

A sample is obtained from the tank(s) planned
for discharge into the Liquid Radwaste Discharge

Line.

Step 2) The radionuclide concentration for a ligquid
waste tank to be released is obtained from
the sum of measured concentrations as determined

by the analyses required in RETS Table 4.11-1:

Zcia ZCg#(CGOCsfct*Ct)

i g

where:

Cg = the concentration of each measured
gamma emitter observed by gamma-ray
spectroscopy of each waste sample
(uCi/ml].

Cy = the concentration of alpha emitters

in liquid waste as measured 1in
the most recent QUARTERLY composite
sample for the tank under consideration
(uCi/ml]. (NOTE: Sample is analyzed
for gross alpha.)
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Step 3)

ey - the measured concentrations of
Sr-39 and Sr-90@ in liquid waste

as observed in the most recent
QUARTERLY composite sample for
the tank under consideration
(uCi/ml].

Ce = the measured concentration of
Fe=55 in liquid waste as observed

in the most recent QUARTERLY composite
sample for the tank under consideration
(uCi/ml].

Ce = the measured concentration of
H=3 in liquid waste as determined

from analysis of the most recent
QUARTERLY composite sample for
the tank under consideration [uCi/ml].

A new Cg term will be included in the analysis
of each batch. Ri:sults from the most current

QUARTERLY composite will comprise values
used in the terms for alpha, strontiums,

iron, and tritium.

The measured radionuclide concentrations
are used to calculate a Dilution Factor,
DF, which is the ratio of total dilution
flow rate to tank flow rate required to
assure that the limiting concentrations
of 10CFR20, Appendix B, Table II, Column
2 are met at the pfpoint of discharge to

the Delaware River.
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Step 4)

where:

Ci = the measured concentration of CgeCar

Cqgs C¢ and Cy as defined in Step 2.

MPC= MPC,, MPC,, MPC4q, MPCg¢, and MPC, are
limiting concentrations of the appropriate
radionuclides from 1@0CFR20@, Appendix
B, Table II, Column 2. For dissolved
or entrained noble gases, the concentra-
tion shall be limited to the specific
MPC values presented in Table 2.1-1.

SF = the safety factor; a conservative factor
used to compensate for statistical
fluctuations and errors of measurements.
The actual value to be used for the
safety factor will be determined in
implementing procedures. (For example,
SF = 0.5 corresponds to a 190 percent
variation.)

The dilution flow rate setpoint for minimum
dilution flow rate, Fg, js established at
ninety percent of the expected dilution
flow rate:

Fd =(0.9) X (Expected Ccoling Tower Blowdown
Line Flow Rate)
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NOTE:

Step 5)

If radiocactivity from plant operations
accumulates in the Cooling Tower Blowdown
Basin such that measurable gquantities
of radionuclides are detected in the
Cooling Tower Blowdown Basin, calculations
°of F4 must include a term to account
for radicactivity present in the dilution
stream prior to the introduction of
the liquid waste tank effluent:

Fq' =(Fgq) X (1 - MPC fraction of the Cooling
Tower Blowdown).

For the case DF<l, the liquid waste tank
effluent concentration meets the limits
of 10CFR2D without dilution, and effluent
discharge flow rate may be assigned any
desired value. For DF>1l, the setpoint for
the maximum permiysible effluent discharge

flow rate, fe, must be calculated:

f' = Fd + £t = Eﬂ for Fd>> tt
DF DF
where:

fe = maximum permissible effluent discharge
flow rate (i.e., for effluent discharging
through the Liquid Radwaste Discharge
Line into the Cooling Tower Blowdown
Line).
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Fd = the dilution flow rate setpoint from
Step 4.

tt = the expected flow rate of liquid waste
tank discharge. (This value will have

an upper limit of the maximum discharge
Capacity of the particular liquid waste
tank pump(s).) The maximum discharge
capacities for the liquid waste tanks
at HCGS are presented in Table 2.1-2.

DF = Dilution Factor from Step 3.

Step 6) The liquid radwaste effluent radiation monitor
setpoint may now be determined based on
the values of & ¢., f, and Fgq which were
specified to provide compliance with the
limits of 1@ CFR2@, Appendix B, Table II,
Column 2. The monitor response is primairly
to gamma radiation; therefore, the actual
setpoint is based on § Cq- The monitor
setpoint which corresponds to the particular
setpoint concentration, ¢, is determined
based on monitor calibration data or on
Operational data which correlates monitor
response to sample analyses associated with
actual effluent releases.

The setpoint concentration, ¢ [uCi/ml], is determined

as follows:

G &5 ch (uCi/ml]
-

2.0-8 Rev. 1, 11/85



where:

Z:cg = the sum of the concentrations of all measured

9 gamma emitters as determined in Step 2.

A = Adjustment factor which will allow the setpoint
to be established in a practical manner for conve-
nience and to prevent spurious alarms. So as
to alarm s=hould an inadvertent release occur,
A is not to exceed 20.

£
A - (See Note 2 below.)
t
where:
£

e = maximum permissible effluent discharge flow rate

determined according to Step 5 above.

ft = the expected flow rate of liquid waste tank discharge

If

1f

from Step 5 above.

2 1, Calculate ¢ and determine the maximum value
for the actual monitor setpoint.

< 1, Release may not be made as planned. Re-evaluate
Steps 3,4, and 5.

NOTE 1l: The c;s«Cu.;.®od setpoint concentration,
C, establishes the base value for the monitor
setpoint. However, in establishing the actual
monitor setpoint for a particular monitor, background
radiation levels must be considered. Normally,
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the actual monitor setpoint includes the calculated
setpoint value plus background. Background levels
must be controlled such that radiocactivity levels
in the effluent stream being monitored can be
accurately assessed at or below the calculated

setpoint value.

NOTE 2: 1If DF<l, then A = (1/DF), not to exceed
A = 20,

) § ;alculatcd setpoint values are near actual concen-
trations planned for release, it may be impractical
to set the mecnitor alarm based on this value. In
this case a new setpoint may be calculated by decreasing
the effluent flow, increasing the dilution flow, or
Py decreasing & ¢; py further processing of the liquid
radwaste planned for release, and by following the
methodology presented in Steps 3, 4, and 5.

If no discharge is planned for this pathway, the monitor
setpoint should be established as close to background
as practical to prevent spurious alarms and yet alarm

should an inadvertent release occur.
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2.1.1.2 Simultaneous Releases of Ligquid Radwaste Streams

If two or more liquid waste tanks (or liquid

waste streams) are to be released simultaneously.,
then the Liquid Radwaste Discharge Line Radiation

Monitor setpoint is detarmined as follows:

Step A)

Step B)

Step C)

Step D)

Step E)

Perform Step 3 from Section 2.l1.1.l1 separately
for each liquid waste tank, solving the
equation for DF using the values in the
concentration term from the sample analyses
of each ligquid waste stream to be discharged
simultaneously. (DF,) = pFr for Tank 1,
(DF,) = pF for Tank 2, ...

Determine DF', which is the greatest value
for DF selected from DF, DOF, pg3,.. determined
in Step A above. Use DF' in the determination

°of f. in Step E below.

Determine £_  yhich is the sum of the expected
flow rates for all waste tanks releasing

simultaneously. Use f_ in the determination
of £, in Step E below.

. = fg1 + fr2 + fi3

Perform Step 4 of Section 2.1.1.1.

Perform Step 5 of Section 2.1.1.1, where

ft = fs as determined in Step C above;
DF = DP' as determined in Step B above;
and where all other terms in Step 5 are

as previously defined.
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NOTE: It £, < fg4, Simultaneous releases may
not be made as planned; Re-evaluate

Scepa A, B, C and D.

If £, > f4, Then individual tanks may
be released at expected flow rates;
proceed to Step F to determine the
actual monitor setpoint.

Step F) Perform Step 6 of Section 2.1.1.1 to determine
the monitor setpoint, where f, = f4 3s determined
Eg Step C above; and where the value for

Cg is the highest value for any of the
tanks releasing simultaneously.

2+1:2 Cooling Tower Blowdown Line Effluent Monitor

(REBB17)

The Cooling Tower Blowdown Line is the blowdown line
to the Delaware River, and it provides dilution for
the liquid radwaste discharges. The radiation monitor
has no control function, but serves as support (backup)
for the Liquid Radwaste Discharge Line Monitor. The
Cooling Tower Blowdown Line Effluent Monitor setpoint
is established as follows:

. (g Cqg) = DF (uCi/ml)

where g Cq and DF have values as determined in Section
2.1.1 Step 2 and Step 3 respectively for the liquid

radwaste sample tank(s) planned for release.

(For practicality, for this monitor only, if DF 1is
determined to be < 1, DF may be set equal to 1 for
the purpose of calculating the monitor setpoint.)
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Table 2.1-1

MAXIMUM PERMISSIBLE CONCENTRATION OF
DISSCOLVED OR ENTRAINED NOBLE GASES |
RELEASED FROM THE SITE TO UNRESTRICTED AREAS |
IN LIQUID WASTE * |

NUCLIDE MPC (uCi/ml)
Kr 85m 2E-4
Kr 85 5E-4
Kr 87 4E-5
Kr 88 | 9E-5 ‘
Ar 41 7€-5

Xe 133m S5E-4
Xe 133 6E-4
Xe 135m 2E-4
Xe 135 2E-4

* --= From Table 3.11-1 of Reference 1.




MAXIMUM DISCHARGE CAPACITY OF LIQUID RADWASTE STREAMS
FOR THE HOPE CREEK GENERATING STATION

Maximum Discharge Capacity

Liquid Radwaste Stream Flow Rate (GPM)
1. Waste Sample Tanks 176 *

2. Floor Drain Sample Tanks 176 *

3. Detergent Drain Tanks 25 *

4. Condensate Storage Tanks 1300 *

* o= Section 11.2.3, Ref. 2.

+ == Chapter 9, Ref. 2.

o e A e T T 1y S S Y A



2.2

LIQUID EFFLUENT DOSE CALCULATIONS

Technical Specification 3.11.1.2 states, in part:

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radicactive materials in liquid effluents released, from
each reactor unit, to UNRESTRICTED AREAS shall be limited:

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

b. During any calendar year to less than or equal
to 3 mrems to the total body and to less than or
equal to 1@ mrems to any organ.

There is no potable water pathway for liquids from HCGS. Thus,
for liquid dose calculations, only the fish and invertebrate
consumption pathways are applicable (Ref. 2, Section 11.2.4).
The methodology by which dose computations shall be performed
for the purpose of demonstrating compliance with this Technical
Specification is presented below.

The dose contribution to an exposed individual by way of
fish and invertebrate consumption from all radionuclides
identified in liquid effluents released to unrestricted

areas 1is calculated using the following expression:

m
Be © 2 Aie ) (ot ¢y, Fp )
i 1=1
where:
De - the cumulative dose commitment to the

total body or any orga: t, due to radicactivity
in liquid effluents for the total time period

-
ZAtl , [mrem] (Ref. 6, Section 4.3).

1=1
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ac) = the length of the lth time period over which

Cil and F) are averaged for all liquid
releases, [hours].

Cil = the average concentration of radionuclide
i, in undiluted liquid effluent during time

period At] from any liquid release [uCi/ml].

Fl = the near field average dilution factor for

Cil during any liquid effluent release [unit-
less]. Defined as the ratio of the undiluted

liquid waste flow during release to the
product of the average flow from the discharge
structure to unrestricted receiving water

times Z.

Fl - (average undiluted ligquid waste flow)
(average flow from the discharge structure during

periods of radicactive materials release) * (2Z)

NOTE: The denominator is limited to 1000 cfs
(448,000 gpm) or less. (Ref. 6, Section 4.3)

NOTE: If radiocactivity in the Cooling Tower Blowdown
Line becomes > LLD, prior to the junction
with the Liquid Radwaste Effluent Line,
that concentration must be included in the
dose determination. For this part of the
dose calculation, F1 = 1/2 and At = the
entire time period for which the dose 1is

being calculated.

Z = 10, which is the applicable dilution factor for
the receiving water body at the Hope Creek Generating
Station, (Ref. 2, Chapter 11).
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Ajt= the site related fish and invertebrate consumption
dose commitment factor to the total body or any

organ t for each identified principal gamma and
beta emitter listed in Table 2.2-1 [(mrem/hr per
uCi/ml].

Ajie = KO[(UF « BFj) +(Ugp » BIi)]DFi

where

Ko = Units conversion factor, l1.l4 E+5

=1 E+6 pCi * 1 E+3 ml <+ 8760 hr
uCi T ye

Up = Adult fish consumption (21 kg/yr).

BFj= Bicaccumulation factor for radionuclide i,
in fish, [pCi/kg per pCi/l), from Table
2.2-2. The rore ccnservative of salt and
fresh water values for radionuclide 1 1s
incorporated into Table 2.2-2 for use 1in
the liquid dose calculations (Ref. 4, Table
A-1).

Ur = Adult invertebrate consumption (5 kg/yr).

Blj= Bioaccumulation factor for radionuclide
i, in invertebrates [pCi/kg per pCi/l],

from Table 2.2-2. The more conservative
of salt and fresh water values for radionuclide
1 is incorpotated into Table 2.2-2 for use
in the liquid dose calculations (Ref. 4,
Table A-1l).
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DFi= Dose conversion factor for radionuclide i,
for adults in preselected organ t [mrem/pCi ]

from Table 2.2-3 (Ref. 4, Table E-11).
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SITE RELATED INGESTION DOSE COMMITMENT FACTOR,

Table 2.2-1

A

(FISH AND INVERTEBRATE CONSUMPTION) "R
(mrem/hr per uCi/ml)
Page 1 of 2

NUCLIDE BONE LIVER T.BODY THYROID| KIDNEY LUNG Gl-LL!I
H-3 0.00E+00|2.82E-01 |2.82E-01|2.82E-90112.82E-01[2.82E-01|2.R82E~-u11
c-14 4. 60E+04 |S, J0E+Q3 |9, 20E+03 |9, 0E+03|9.20E+03 |9, 20E+03|9, 20E+03
Na-24 C.01E+02 |0 . QIE+02 (v, QIE+Q2|S.D1E+Q2 | L. Q1E+02|6.01E+0215,Q1E+02
P-32 4. 9SE+Q7 | 3.08E+0n5 | 1. F1E+Qc |Q.Q0E+00 | 0. 00E+00|0.00E+0Q |S.STE+s
Cr-%1 O.00E+Q0 |0.00E+0Q |[S.SSE+00 | 3,.34E+00|1.23E+00|7.40E+00|1,.40E+03
Mn=-54 Q. 00E+Q0 | 2.40E+0S |4, S9E+094 |0.00E+20 | 7. 16E+04|0.00E+00 |7, 3TE+0Y
Mn=-%5¢ Q.00E+Q0 |6, 05E+03|1.07E+03/0.00E+90|7.63E+03|0.00E+00 |1, 33E+0S
Fe-SS S.11E+@4|3,5S3E+04 |8, 23E+@3/0.00E+00|0.00E+00|1.97E+24|2,.033E+04
Fe-%59%9 3.06E+04|1,90E+0S|7.27E+04 0. 00E+QD | 0.00E+00|S.30E+04 |6, 32E+0S
Co-98 O.00E+00 (6. 03E+02[1.35E+03 0. 00E+00|0.0CE+00|0.00E+00|1.22E+04
Co-60 Q.00E+90|1.73E+03|3.82E+03|0,.20E+00|0.00E+00 |0.00E+00|3.25E+04
N1-63 4,9€E+04 | 3. 44E+03 | 1. 67E+92 | 0. 00E+90|0.00E+90 | 0.00E+00|7.18E+02
N1=-65 2.02E+092|2.62E+01|1.20E+01 |6.00E+00|0.00E+00 |0.00E+00|6.55E+02
Cu-54 Q.00E+00 | 2. 14E+02 | 1.01E+02|0.00E+00|S.49E+02|0.00E+00|1.83E+04
on~-69% 1.61E+0S|S.13C+0S5|2.32E+05 (0. 00E+00|3.43E+05|0.00E+00|3.23E+0S
en=-69 3.43E+02|6.5SCE+D2|4.56E+01 |0,.00E+00|4.26E+02|0.00E+00|9.85E+01
Er-83 Q.00E+00|0.00E+00|4.80E+01 |0.00E+00|0.00E+00 |0.00E+PB|6.31E+9]
Br-34 0.00E+0Q0 |Q.00E+02 |6,.22E+091 |0.00E+00|9.00E+90 |9.00E+90 |4.83E~-04
Br-8S Q.00E+00|0.00E+00Q | 2.55SE+00 |0.00E+20|0.00E+00 |0.0RE+00|1.19E~-19
Fb-86 O.00E+90 | |.13E+05|S.27E+04 |2, 00E+Q0|0.00E+00|0.00E+0Q | 2. 23E+04
wb-£€8 U.00E+90 | 3,.24E+02|1,72E+02|0.00E+00|0.0PE+0P0|0.00E+0D|4,.43E~-09
Fb-39 0.00E+00 | 2. 1SE+22|1.5S1E+02|0,.00E+00|0.00E+00|0.00E+20|1,25E~-11
Sr-3%9 2.97E+04 |Q.00E+02 |1, 14E+93|0.00E+00 |0.00E+00|0.00E+0Q |6, 36E+02
Sr-99 3, 76E+02S |0.00E+00 | ..40E+0S | 0.00E+00 |9.00E+00|0.00E+00 | 2.32E+04
Sr-91 7.30E+02|0.00E+00 | 2.95E+01 |0.00E+00|0.00E+00|0.00E+90|3.48E+23
Sr-92 2. 77E+P2|0.00E+90|1..0E+0] |0.00E+00|0.00E+00 |0.00E+0Q | S.49E+03
Y-9%90 6.06E+0D |D.00E+9Y0|1.63E-01 |0.00E+00|0.00E+00 |0.00E+P0 |6.42E+04
Y=91im S5.73E-02|0.00E+00 | 2.22E-903|0.00E+00 |9.00E+09 | 0.00E+0A|1.68E-21
Y-91 S.88E+01 |0.00E+00|2.37E+00|0.00E+P0|0.0PE+00|9.00E+00 |4, 37E+04
Y-92 S.32E-01 |0.00E+00 | 1.56E~-02|0.00E+00|0.00E+00|0.00E+Q9| 9. 32E+03
Y=933 1.69E+00|0.00E+90 |4 .56E-02 | 0. 00E+00|0.00E+00 | 9. 00E+0Q|S, ISE+vs
2r=-99% 1.99E+01 |S.11E+90 | 3.46E+00|0,.00E+00|B.02E+00|0.00E+0B|1.cE+D4
2r=97 8.81E-@1|1.78E-91|8.13E-02|0.00E+00|2.68E-91 |0.00E+00|S.S1E+04
Nb-99 4. 47E+02|2.49E+92|1.34E+02|0.00E+00 |2.46E+02|0.0P0E+20|1.51E+0s
Mo=-99 D.00E+P0 | 1.28E+92|2.43E+01 |0.00E+00|2.89E+02|0.00E+00 |2, 9sE+02
Tc=-99m [1.59E-02|4,.50E-02|S.73E-01|0.00E+90|6.83E-01|2,.20E-02|2.66E+01
Tc-101 1.64E-02|2.36E-02|2.31E-01 (0.00E+00|4,.24E~-01/1,.20E-02!7.09E~14
Fu=193 |[1.10E+92|0.00E+00 |4, 73E+0] |0.00E+00 (4, 19E+02|0.00E+09|1.28E+04
Fu-109% 9.15E+00 |P.00E+00 | 3.61E+00 0.00€E+00|1,.18E+02]0.00E+00 S.59E+03
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Table 2.2-1

SITE RELATED INGESTION DOSE COMMITMENT FACTOR, A,
(FISH AND INVERTEBRATE CONSUMPTION) .
(mrem/hr per uCi/ml)

Page 2 of 2

NUCLIDE| BONE LIVER | T.BODY | THWYROID| KIDNEY LUNG GI-LL!

Ru-106 |1.63E+903|0.00E+00[2.07E+02|0.00E+9@ 3. 15E+03[0.00E+20]1.06E+0%
RQ-110m|1.S6E+@3|1.45E+03|8.60E+02|0.00E+00|2.3%5E+03|0.00E+00|5.31E+0%
Te-125m| 1. 19E+@4 4. S1E+03|1.59E+03|3,.5TE+@3|4.83E+04|0.00€+00 4. "SE+04
Te=127m|3.00E+04 | 1. 07E+04 3. 56E+03|7.6TE+D3(1.22E+05|0.00E+00!1.01E+0%
Te-127 |4.88E+02|1.7SE+02|1.06E+02|3.61E+02[1.99E+93|0.00E+00|3.85E+04
Te=129m (S, 10E+94 [ 1.30E+04 |8.0TE+03|1.7SE+04|2.13E+0%5/0.00E+00[2.57E+0%
Te-129 [1.39E+982|S.23E+21|3.39E+01(1.07€+82|5.85E+02|0.00E+00|1.856+02
Te-131m|7.67E+83|3.7SE+33 3. 13E+03|5.94E+93|3.80E+04 |0.00E+00|3.73E+0%
Te-131 |8.74E+01|3.65E+01|2.76E+01|7.18E+91|3.83E+02(0.00€+90|1.24€+01
Te-132 |1.12E+04|7.J3E+03|6.78E+03|7.98E+03|6.96E+04|0.00E+20|3.42€+09%
[=13@ |4.87E+01|1.44E+02|S.67E+01|1.22E+04|2.24E+02(0.00E+001.24E+02
{=131 | 2.68E+92|3.83E+02|2.20€+02(1.26E+0%5|6.57E+02|0.00E+00|1.01E+02
i=132 |1.31€E+91|3.50E+01|1.22E+01|1.226+03|5.57E+01|0.00E+20|6.57E+00
[=133 |9.15E+01|1.59E+02|4.85E+01|2.34E+04|2.78E+02|0.00E+0201.43E+02
[-134 |6.83E+00|1.86E+01|6.63E+00|3.21E+02(2.95E+01|0.00€+00/|1.62€E-02
1-133 2.85SE+0@1|7.47E+01|2.76E+01[4.93E+03|1.20E+02|0.00€+00 8. 44E+01
Cs-134 |3.33E+05|7.33E+05|6.48E+05|0.00E+00|2.57E+0%5 (8. 52E+04|1.39E+04
Cs-136 |3.49E+04|1.38E+95|9.91E+04|0.00E+00|7.66E+04(1.05E+04|1.56E+04
Cs-137 [4.27E+05|5.34E+05|3.83E+05|0.00E+00|1.98E+0%|6.59E+04|1.13E+04
Cs-138 |2.96E+02|S5.34E+02|2.89E+02|0.00E+00|4.29€+02/4,24E+01|2.49€-03
Ba-139 |1.34E+01|9.93E-03|3.92E-01|0.00€+00(8.91E-03|S.41E-03|2.37€+01
Ba-140 |2.80E+083|3.52E+00|1.83E+02|0.00E+90|1.20€+00|2.01E+00|%. 77E+03
Ba-141 |6.5PE+00|4.91E-03|2.19E-01|9.00E+90(4.57E-03|2.796-03|3.06E-09
Ba-142 |2.94E+090|3.02€-03|1.85E-01|0.00€+00|2.55€-03[1.716-03|4.146-18
La-149 |1.57E+00|7.54E-01(2.106-01|0.00E+00|0.00E+00|0.00E+00|%5.833E+04
La-142 |8.96E-02|3.67E-02)|9.13E-03|0.00E+90|0.00E+00|0.00E+00|2.68E+02
Ce-141 |S5.56E+00|3.76L 00 |4.26E-01|0.00F+0@|1.75E+00|0.00E+00|1.44c+04
Ce-143 |19.80E-01|7.25E+02|8.026-02|0.00E+00|3.196-01|0.00E+00|2. 71E+04
Ce-144 12.90E+02|1.21E+02|1.56E+@1|0.00E+00|7.19E+01|0.00E+00|9.30E+04
Pr-143 |S.79E+00|2.32E+00|2.87E-01|0.00E+00|1.34E+90|0.00E+20|2. S4E+04
Pr-144 [1,90E-02|7.87E-03|9.64E-04|0.00E+00|4.44E-03|0.00E+00|2. 73E-09
Nd=147 |3.96E+00|4,.58E+00|2.74E-01|0.00c+00(2.68E+00|0.00€+00|2.20E+04
W=187 |2.98BE+92|2.49E+02(8.70E+01|0.00E+90|0.00E+00|0.00E+00|8. 15E+04
Np-239 |3.80E-21)2.95E-82|1.63E-02|0.00E+00/9.206-02[0.006+00/6.056+03
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Table 2.2-2
BIOACCUMULATION FACTORS
(pCi/kg per pCi/liter)*

ELEMENT FISH INVERTEBRATES
H 9.0E-01 9.3E-01
c 4.6E+0@3 9.1E+03
NA 1.0E+02 2.0E+92
P 1.0E+@5 3.0E+04
CR 4.0E+02 2.0E+03
MN 5.5E+02 9.0E+04
FE 3.0E+@3 2.0E+04
co 1.0E+02 1.0E+03
NI 1.0E+02 2.5E+02
Cu 6.7E+02 1.7E+83
ZN 2.0E+03 5.0E+04
BR 4.2E+02 3.3E+02
RB 2.0E+03 1.0E+03
SR 3.0E+01 1.0E+02
| 2.5e+01 1.0E+93
ZR 2.0E+02 8.0E+01
NB 3.0E+024 1.0E+02
MO 1.0E+01 1.0E+91
TC 1.5E+01 5.0E+01
RU 1.0E+01l 1.0E+03
RH 1.0E+01 2.0E+03
AG** 3.3E+03 3.3E+@3
TE 4.0E+02 6.1E+03
I 1.5E+01 5.0E+01
Cs 2.0E+03 1.0E+03
BA 1.0E+01 2.0E+02
LA 2.5E+01 1.0E+03
CE 1.0E+01 1.0E+03
PR 2.5E+01 1.0E+03
ND 2.5E+01 1.0E+03
“ 1.2E+903 3.0E+01
NP 1.0E+01 4.0E+02

* -- Values in Table 2.2-2 are taken from Ref. 4, Table A-1l,
except as noted pelow. The more conservative of salt and
fresh water values have been included in Table 2.2-2 for
the purpose of liquid dose calculations.

**~.~ Values for Ag are taken from Reference 9.
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Table 2.2~

3

ADULT INGESTICON DOSE FACTORS*
(mrem/pCi ingested)

Page 1 of 2

NUCL TUE BONE LIVER T.A0CY THYROIO  KIONEY LUNG GI=-LLl

M3 NO DATA  1.0%=-07 1.0%-07 1.0%€~-07 1.0%-07 1.09€~07 1.0%96-07
C 14  2.84E-06 S5.68E-07 S$.68E-07 S.68E-NT7 5.68E-07 95.686-07 S.686-07
NA 24 1. TOE-06 1.70€E-06 1.706-0&6 1.70E-06 l TOE~0&6 1.70€-06 1.70E-06
P 32 1.936-04 1.20€-0% 7T.48E-06 NO DATA ~o OATA  NO DATA  2.17€-0%
CR SI  NO DATA  NO DATA  2,66E-09 1.59€-09 5.866~10 3.53E-09 &.69€-07
BN 56  NO DATA  4.57€-06- 8.72E-OT7 NO DATA  1.38E-08 NO DATA | .40€-0%
MN 56 NO DATA  1.1S5C~07 2.04E-08 NO DATA  1.48E~07 NO DATA  3.87€-06
FE 55 2.T5E~06 1.90F=06 4.43C-07 NO DATA NO DATA 1.06€~086 1.09€-00
FE %9 4,34E-086 1.026-0% 3I.91E-06 NO OATA NO DATA 2.85E-06 3 .40E-0%
CO 58 NO DATA T.45€-0T7 1.67E-06 NO OATA NO DATA NO UDATA 1.51E~0%
CO 60 NO DATA  2.14F-06 4.T720-06 NO DATA NO DATA  NO DATA  4.026-0%
Nl &3 L«JOE~C4 9.01lE~086 &.)6E-06 NO DATA NO DATA NO DATA 1.88E~06
NI 85 5.28€-07 6.86E-08 ) 13E~08 NO OATA NO DATA  NO DATA L. T4E-06
CU 64 NO DATA  8,.33E~08 ).91E-08 NO DATA  2.10€-07 NO DATA  7,.10E-06
IN 65  4.84E-06 1.54E-05 6.96E-06 NO DATA 1. oae-os NO DATA .70!-0‘
IN 69 1.03€-08 1.97€-08 1.37E-09 NO DATA 1. zle-oc NO DATA 2.'0(-0’
BR 83 NO DATA NO DATA  4,02E-08 NO DATA NO DATA  NO DATA  5,.796-08
BR 84 NO DATA NO DATA  S,.21E-08 NO DATA ~o DATA  NO DATA  &,09E-11%
B8R 85 NO DATA NO DATA 2.14E-09 NO DaATA NO DATA NO DATA LT E~24

RE 8 NO DATA 2.1L1E-05 9.83E-06 NO DATA NO DATA NO DATA 4. 16E-08
RE €8 ~NO oara‘ 6.0%€~-08 13, IIE-OO NO DATA  NO DATA  NO DATA  8.38E-19
"8 89 NO OA!A 4,01e~-08 z.nzt-oa NO DATA  NO DATA  NO DATA  2.33E=21
SR 89 3.08E-04 NO DATA  B.84E-06 NO OATA  NO DATA  NO UATA  4.94E-0%
SR 90 7, sle 03 NO DATA  1.86E-03 NO DATA NC DATA  NO DATA  2.19E-04
SR 94 .ovt-oo NO DATA  2,29€-07 40 DATA NO DATA  NO DATA  2.706-0%
SR 92  2.15€-06 NO DATA  9.306-08 NO DATA  NO DATA  NO DATA  4,.28E-0%
Y 90 9.62E-09 NO CATA  2.58E-10 NO DATA  NO DATA  NO DATA  1.026-04
Y 9ImM 9.09E~11 NO DATA 3.52E-12 NO DATA NG DATA NO DATA 2.6TE~10
Yy i L.41E~OT NO DATA J.TTE~09 NO OATA NO DATA NO DATA T.Te€6~-0%
Yy 92 B.4%5E-10 NO DATA 2.4TE-11 NO DATA NO DATA NO DATA L.00E-0%
Yy 9 2.68E-09 NO DATA T.40E~L1 NO DATA NO DATA NO DATA 8.50€-0%
In 95 3.04E~08 9.75E-09% H.60FE-09 NO OATA L«93E~08 NO DATA ).00!00’
IR 97 L.68E-09 1Y.39€-10 I.Sﬁl 10 NO DATA S.12E~10 NO DATA 1.05€-04
N8 95 6.226-09 ). A06E-09 l.lt(-" OATA 3. 6!(-09 NO DATA 2.10€6-0%
N0 9% NO DATA 4.31E~06 8.208-07 OATA 9.76E~06 NO DATA 9.99%-0¢

TC 99" 2. 4T7E~10 6.90E-10 8.09-09

Values in Table 2.2-3 are taken

2.0-22

OATA 1.06E~08

from Ref. 4,

3.428-10 4.13E-07

Table E-11.
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Table 2.2-3

ADULT INGESTION DOSE FACTORS*®*
(mrem/pC1i ingested)

Page 2 of 2

WUCLIVE  BONE LIVER  T.a00Y THYROIO  KTDNEY LuNG Gl
TC101  2.54E=10 3.66E-10 J.59€~09 NO OATA  4.59€-09 1.07€-10 1.10€-21
QU103  1.856-07 NO OATA  7.97€~08 NO DATA  7.06E-07 NO DATA  2.16€-05
RUI0S 1.54E-08 WNU DATA  6.08E-09 NO DATA  1.99€-07 NO OATA  9.42€-0¢
RULOS  2.73E-06 NO DATA  3.48E~07 NO DATA  S.31E-06 NO DATA  1.78E-04
AGLION 1.80€-07 1.486-07 8.79€~08 NO OATA  2.91E-07 NO OATA  6.04€-08
TEL129M 2.68E-06 9.TIE-07 3.359€-07 6.06€-07 1.09€-03 NO DATA  1.07€-0%
TEL2TM  6.776-06 2.42€-06 B8.2%-07 1.73E-06 2.73€~0% NO DATA  2.27¢-03
TEL27  1.10€-07 3,.95€-08 2.38E-08 6.15E-08 4.486-07 NO DATA  8.50€-06
TEL29% 1.156-05 &.296-06 1.A26-06 3.93€-06 4.80€-05 NO DATA  5.79€-0%
TEL29  J.14E-08 1.186-08 7.656-09 2.41E-08 1.326~07 NO DATA  2.37€-08
TEL3IN 1.7;:-00 £.46C-07 7.09€-07 1.34E-06 8.5TE~06 NO DATA  8,.40€-0%
TEISL  1.97€-08 8.23€-09 6.226-09 1.626-08 8.63E~08 NO DATA  2.79€-09
T€132  2.526-06 L.63E- -06 1.356-06 1.806-08 1.STE=0S NO OATA  T7.71€-08
[ 130 T7.56E-07 2.23E-06 8,80€-07 1.89€-04 3.48E-06 NO OATA  1.92€-06
I 131 4.16E-08 5.956-06 3.41€-06 1.9%€-01 1.02E-0% WNO DATA  1.57E-06
{ 132  2.03£-07 $5.43E-07 1.90€-07 1.90€-03 @.856-07 NO DATA  1.02€-07
[ 133 1.426-06 2.47€-06 7.53€-07 3.63E-04 4.31E~06 NO DATA  2.22€-06
I 1364 1.066-07 2.88€-07 1.03E-07 4.996-06 4.58E-07 NO OATA  2.51€-10
[ 135  4.436-07 1.16é-06 4.20€-07 7.65€-05 1.86€-C6 NO DATA  1.31E-0¢
CS134  6.226-05 . 1.486-04 1.21€-04 NO DATA  4.79E-05 1.59€-05 2.59€-06
€C$136  6.516-06 2.57€-05 1.85€-05 NO OATA 1. 436-09 1.96€-06 2.926-0¢
CSI3T  T.97E-05 1.09€-04 7.14€-05 O OATA 3. 706-08 1.23€-03 2.11€-06
CS138  5.52€-08 1.09€-07 $5.40€~08 NO DATA  8.01E~08 T.91E-09 4.45€-13
84139 9.70E=08 6.91E=11 2.84E~09 NO DATA  8.46E-11 3.92€-11 1.72€-07
BAL40  2.03€=05 2.39€-08 1.33€~06 WNO DATA  8,.47¢=09 1.46€-08 4.10£-03
BALAL  A.TLE=08 V.56E=~11 1.59€-09 ~O OATA  3,31E-L1 2.02E-11 2.228-17
BAL42  2.13€-08 2.19€-11 1.34€-09 ~O DATA  1.85€-11 1.24E-11 1.00€-2¢
LALS0  2.50€-09 1.26E=09 3.33€-10 NO DATA  NO DATA  NO DATA  9.235€-08
LALS2 1.28E-10 S5.82E=11 1.45€-11 NO DATA NO DATA  NO DATA  4.25€-07
CELeL  9.36€-09 6.33E-09 7.18€-10 NO DATA  2.94€-0% NO OATA  2.42€-0%
CEL&3  1.65€-09 1.22F-06 1.35€-10 NO OATA  S.3TE-10 NO CATA 4. 56€-03
CELee 4 ABE-07 2.04E-07 2.62€-08 NO DATA  1.21E=OT NO OATA  1.65E-04
PRI43  9.206-09 3.696-09 4.56E-10 NO OATA  2.13E-09 NO CATA  4.0)E-03
PRIG4  3.0LE=11 1.256=11 1.53€=12 NO DATA  7.0%€<12 NO DATA  4.33E-18
NOL4T  6.29€-09 7.276-09 4.3%€-10 NO DATA  4.25€-09 NO DATA  1.49€-0%
w 187  1.03€-07 8.616-08 3.01€-08 W~O OATA  NO OATA  NO DATA  2.82€-05
NP23Y  1.19E=09 1.17C=10 &,45€=11 ~O DATA  3.63E-10 NO DITA  2.408-0%
Values in Table 2.2-3 are taken from Ref. 4, Table E-1l.
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BFi

BIy

DEFINITIONS OF LIQUID EFFLUENT TERMS

Section of
Definition Initial Use

- Adjustment factor which will allow the (2.12.1.1)
setpoint to be established in a
practical manner for convenience and to

prevent spurious alarms.

B the site related fish and invertebrate (2.2)
consumption dose commitment factor to the
total body or any organ t for each
identified principal gamma and beta emitter
listed in Table 2.2-1 [mrem/hr per uCi/ml].

= Bioaccumulation factor for radionuclide i, {2.2)
in fish [pCi/kg per pCi/l] from Table
2.2-2,

= Bicaccumulation factor for .adionuclide 1, {d.2)

in invertebrates [pCi/kg per pCi/l] from
Table 2.2-2.

= the setpoint [uCi/ml] of the radiocactivity (% dnd)
monitor measuring the radicactivity con-
centration in the effluent line prior to
dilution and subsequent release.

= the concentration of alpha emitters in (2s1s348)
ligquid waste as measured in the most recent

QUARTERLY composite sample for the tank

under consideration [uCi/ml].



Term

Cupc

Section of

Definition Initial Use
the measured concentration of Fe-55 1in P O

liquid waste as observed i1n the most recent
QUARTERLY composite sample for the tank
under consideration [uCi/ml].

the concentration of each measured gamma (2.1.1.1)
emitter observed by gamma-ray spectroscopy

of each waste sample [uCi/ml].

the measured concentration of cq,c., Cge {3:1.1.1)
Cf and CC-
the average concentration of radionuclide (2.2)

1, 1n undiluted liquid effluent during time

Ot] from any liquid release, [uCi/ml].

the effluent concentration limit (Speci- (2.1.1.1)
fication 3.11.1.1) implementing 10CFR22 for

the site, corresponding to the specific
mix of radionuclides in the effluent stream
being considered for discharge [(uCi/ml].

the measured concentrations of Sr-89 (2+1+.1.1)
and Sr-9@ in liquid waste as observed

in the most recent QUARTERLY composite
sample for the tank under consideration
(uCi/ml].

the measured concentration of H=3 in {2.1.1.1)
liquid waste as determined from analysis

of the most recent QUARIERLY composite
sample for the tank under consideration

(uCi/ml].
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DF*

DFy

Fg

Section of

Definition Initi1al Use
dilution factor; ratio of total dilution teelslal)

flow rate to tank flow rate required to
assure that the limiting concentrations
of 10CFR20, Appendix B, Table II, Column
2 are met at the point of discharge to the

Delaware River.

the greatest value for DF from DF;, pp,, (2.1.1.2)

DF3 «ess used in the determination of
the monitor setpoint when liquid radwaste

tanks are releasing simultaneously.

Dose conversion factor for radionuclide i, {2:2)
for adults in preselected organ t [mrem/pCi]

from Table 2.2-3.

the cumulative dose commitment to the (2.2)
total body or any organ t, due to radio-

activity in liquid effluents for the total

m
time period Z at)] , (mrem].
1=1

the flow setpoint as determined at the {Eslad)
radiation monitor location, in volume
per unit time, but in the same units as

F, below.

the dilution water flow setpoint as (2s123)
determined prior to the release point,

in volume per unit time.

the setpoint for minimum dilution flowrate {2:1:3.1)
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Section of

Term Definition Initial Use
Fg' = the setpoint for minimum dilution flowrate, (2.1.1.1)

considering the buildup of radiocactivity from
plant operations in the Cooling Tower

Blowdown Basin.

fe = maximum permissible effluent discharge (2.1.1.1)
flow rate.

F1 = the near field average dilution factor (2.2)
during any liquid effluent release

funitless].

fs = the sum of the expected flow rates for (2.1.1.2)
all waste tanks releasing simultaneously.

fe = the expected flow rate of ligquid waste (2:1:3:1)
tank discharge. The maximum discharge

capacities for the liquid waste tanks at
HCGS are presented in Table 2.1-2.

Ko = Units conversion factor, l.l14 E+5 (2.2)

HPC = MPC,, MPC,, MPCg, MPCg, and MPCp are {8 4:1:1)
limiting concentrations of the appropriate

radionuclides from lOCFR20, Appendix B,
Table II, Column 2. For dissolved or
entrained noble gases, the concentration
shall be limited to the specific MPC values

presented in Table 2.1-1.



oty

Definition

the safety factor; a conservative

factor used to compensate for statistical

fluctuations and errors of measurements.

the length of the lth time period over
which Ci1 and Fl are averaged for all
liquid releases, [hours].

Adult fish consumption (21 kg/yr).
Adult invertebrate consumption (5 kg/yr).

180, which is the applicable dilution
factor for the receiving water body at

the Hope Creek Generating Station.

2.0-28
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Section 3.0
ROUTINE GASEOUS EFFLUENTS

GASEOUS EFFLUENT MONITOR SETPOINT CALCULATIONS

Technical Specification 3.3.7.11 states, in part:

The radicactive gaseous effluent monitoring instrumentation
channels shown in Table 3.3.7.1l1-1 shall be OPERABLE with
their alarm/trip setpoints set to ensure that the limits
of Specification 3.11.2.1 are not exceeded.

Since, according to Section 5.1.1 of Ref. 6, "It 1s not
considered practicable to apply instantaneous alarm/trip
setpoints to integrating radiation monitors sensitive to
radioiodines, radioactive materials in particulate form,
and radionuclides other than noble gases," only noble gas
monitor setpoints need be specified by the ODCM.

The noble gas limits established by Specification 3.11.2.1
are quoted below in Section 3.2.1; they are instantaneous
dose rates of 500 mrem/yr to the total body, and 3000 mrem/yr
to the skin at any point outside the Site Boundary. The
three noble gas effluent monitors listed in Technical Speci-
fication Table 3.3.7.11~1 are the following:

RE4811A - the Filtration, Recirculation, and Ventilation
System noble gas monitor

RE4814A - the South Plant Vent noble gas monitor

RE4875A - the North Plant Vent noble gas monitor

The methodology of this Section applies to setpoints for
these three monitors. The setpoints calculated according
to this Section are regarded as upper bounds for the actual

3.0-1 Rev. 1, 11/85




monitor setpoints., That 1s, setpoint adjustments are not
required to be performed if the existing setpoint level
corresponds toc a lower count rate than the new calculated

value. If no radiocactive discharge is planned for a given
release point, the monitor setpoint for that release point
should be established as close to background as practical
to prevent spurious alarms, and yet alarm should an inad-

vertant release occur.

Two methods are given. The first (Section 3.1.1) is the
method which is used normally. The second (Section 3.1.2)
is used during startups when the concentrations of all
plant-generated noble gases in the most recent sample for
a given release point are all undetectable. Setpoints
calculated by the two methods may be used on different
monitors simultaneocously; only those release points for
which the most recent sample yielded no detectable plant-
generated noble gases will have their monitor setpoint

established according to Section 3.1.2.

wodod Normal Setpoint Method

The following method applies to the normal circumstance
that one or more plant-generated noble gases in the
most recent sample for a given release point are detect-
able. In this case, for the purpose of satisfying
Technical Specification 3.3.7.11, the setpoints of
each of the three station vent monitors are estab-

lished as follows:

Sy = the lower of Sy, or Syg, where

500 a SF Z X

S
" F (X78) L (K, X, )
1



and where:

svt

vs

500

3000

vs

3000 a, SF Z;x,w

iv

F (x78) L (L + 1.0 M) X, ]
1

the candidate setpoint for vent v, based
upon the total body dose rate limit of 500

mrem/yr [uCi/cc].

the candidate setpoint for vent v, based
upon the skin dose rate limit of 3000 mrem/yr

(uCi/ee].
the whole body dose rate limit [mrem/yr].

the skin dose rate limit [mrem/yr].

the administrative allocation factor for
vent v [(unitless)], which is the fraction

of the station site boundary dose rate limit
which is assigned to vent v. Allocation
factors may be changed as necessary. However,
normally, each allocation factor should
be between 0.0 and 0.5 inclusive, and the
sum of the three allocation factors should
be less than or equal to @.5. (This limitation
to 9.5 is to ensure that the combined releases
from the Hope Creek and Salem Stations remain
within the regulatory limits at the common
Site Boundary.) Any increase in this total
allocation factor above 2.5 will be coordinated
with the Salem Generating Station to ensure
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SF

iv

that the total allocation factor for all
units does not exceed 1.0.

the expected flow rate in vent v [cc/sec].
Flow rates in cfm may be converted to cc/sec

by multiplying them by 472.

the safety factor; a conservative factor used
to compensate for statistical fluctuatiors and
errors of measurements, The actual value
will be determined in implementing procedures.

the highest annual average relative concentration
at the site boundary in any sector.

1.0 x 10-5 sec/m3. Site boundary distances
were determined from "igure 2.l1-1 of Ref. 2.
The listed value, in the SE sector, is the
highest annual average X/Q at the Site Boundary.

total body dose factor for gamma emissions
from noble gas radionuclide 1 [mrem/yr per

uCi/m3), from Table 3.1-1.

the measured concentration of noble gas
radionuclide i in the last grab sample analyzed

for vent v [uCi/cc)]. For the North Plant Vent
and the South Plant Vent, such samples are
taken at least monthly. For purges of contain-
ment through the FRVS, a grab sample will be
taken prior to intentionally initiating
each such release, or as soon as possible

after such a release is initiated automatically.

skin dose factor for beta emissions from
noble gas radionuclide i [mrem/yr per uCi/m3],

from Table 3.1~1.
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from Table 3.1-1.

M. = air dose factor for gamma emissions from
noble gas radionuclide i [mrad/yr per uCi/m3],

from Table 3.1-1.

l.1 = a factor to convert absorbed dose in air
due to gamma radiation, to dose equivalent

in skin [mrem/mrad].

The aonitor setpoint S  established by the method
above shall be entered into the radiation monitoring
system, along with the sample assay data (the X, )
that were used to calculate it. The operational value
of the setpoint should contain an allowance for the
monitor's background count rate and its variation.
However, effluent monitors at the Station will be
maintained such that they are sensitive to radiation
at the levels at which it is emitted from the effluent

streams.

Jedosd Startup Setpoint Method

The following method applies to the special circumstance
that the assay of plant-generated noble gases in the
most recent sample for a given release point yields
no detectable radionuclides. It is conservative because
it assumes that all the noble gas detected by the
monitor is Kr-89, the most conservative radionuclide
in Table 3.1-1. Thus, this method results 1n the
overestimation of the true dose delivered by the actual
noble gas mixture being released, It is therefore
recommended that this method not be used except when
it is necessary due to the undetectability of the
noble gases in the sample from a particular release
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point.

In this case, for the purpose of satisfying Technical
Specification 3.3.7.11, the setpoints of any of the
three station vent monitors may be established as
follows:

S¢' = the lower of Syt' or Syg', where

500 a SF

.. v
vt -7—
fy (X/Q) “ke-89
3000 a SF
S ' = Y
vs
’, (X7Q)  (Lyo_gg * 1-1 My _o9)

where S ' js the conservative setpoint for startup

(uCi/ce], LKr-ag and Mgre.g9 are dose factors for Kc-89
from Table 3.1-1l, and other terms are as defined above.

The monitor setpoint S ¢ ggtablished by the method
above will be entered into the radiation monitoring
System. For the sample assay data, the LLD for Kr-89
in the most recent sample for the particular release
point will be entered into the radiation monitoring
system. The operational value of the setpoint should
contain an allowance for the monitor's background’
count rate and its variation. However, effluent monitors
at the Station will be maintained such that they are
sensitive to radiation at the levels at which it 18
emitted from the effluent streams.
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Dose to People

Table 3.1-1
DOSE FACTORS FOR EXPOSURE TO A SEMI-INFINITE CLOUD
OF NOBLE GASES*

+

Dose to Air !

Nuclide Gamma-Body (K) Beta-Skin (L) Gamma (M) Beta (N)
Kr-83m 0.08 - 19.3 288
Kr-85m 1,170 1,460 1,230 1,970
Kr-85 16.1 1,340 17.2 1,950
Kr-87 5,920 9,730 6,170 19,300
Kr-88 14,700 2,370 15,200 2,930
Kr-89 16,600 190,100 17,300 19,600
Kr-90 15,600 7,290 16,300 7,830
Xe-131lm 91.5 476 156 1,110
Xe=133m 251 994 327 1,480
Xe-133 294 3oe 353 1,050
Xe-=135m 3,120 711 3,360 739
Xe~135 1,810 1,860 1,920 2,460
Xe~137 1,420 12,200 1,519 12,700
Xe-138 8,830 4,130 9,210 4,750
Ar-41 8,840 2,690 9,300 3,280
Notes:
* - Values taken from Ref. 4, Table B-1.

mrad/yr per uCi/m3

mrem/yr per uCi/m3

3.0-7
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GASEOQOUS EFFLUENT DOSE CALCULATIONS

3:2:1 Site Boundary Dose

Technical Specification 3.11.2.1 states:

The dose rate due to radicactive materials released
in gaseous effluents from the site to areas at and
beyond the SITE BOUNDARY shall be limited to the following:

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

For iodine-131, iodine-133, tritium, and for
all radionuclides in particulate form with half-lives
greater than 8 days: Less than or equal to 1500
mrems/yr to any organ.

The following two subsections give the methods by
which dose computations are performed for the purpose
of demonstrating compliance with this Technical Speci-
fication.

Sl Dose due to Noble Gases

For the purpose of implementation of Technical Specifica~-
tion 3.11.2.1l.a, the dose at the Site Boundary due
to noble gases is calculated as follows:

Dt = current site boundary total body dose
rate [mrem/yr)

- W3 ) (K 9]
i

D, = current site boundary skin dose rate
(mrem/y<)

]

x7Q Z [ (L + 1.1 M) {;1
1
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where:

Q = the release rate of noble gas radionuclide
1 as determined from the concentration measured

in the analysis of the appropriate sample
required by the Technical Specification
Table 4.11-2 [uCi/sec].

X/Q = the highest annual average concentration
in any sector, at the site boundary (for
value, see Section 3.1.1) (sec/m3]. For
post-release computations, the actual X/Q
for the period of the release (calculated
according to Section 3.2 of this ODCM) may
be substituted for X/Q.

Jodalesd Dose due to Radionuclides other than Noble Gases

For the purpose of implementation of Technical Specifica-
tion 3.11.2.1.b, the dose at the Site Boundary due
to radiciodines, tritium, and radionuclides in particulate
form with half-lives greater than 8 days is calculated
as follows:

DOBD = current site boundary dose rate to

organ o [mrem/yr]

= X/Q Z[Pio Q' ]
i

?horoz

Qi' = the release rate of non-noble gas radionuclide
i as determined from the concentration measured
in the analysis of the appropriate sample
regquired by the Technical Specification
Table 4.11-2 [uCi/sec].
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the highest annual average concentration

>

N~

©
L

in any sector, at the site boundary (for
value, see Section 3.1.1) (see/m3). For
post-release calculations, the actual site
bYoundary X/Q in the affected sector for
the period of the release may be substituted.

Pio = dose parameter for radionuclide i and organ o,
for inhalation, from Table 3.2-1 [mrem/yr

per uCi/m3].

. P e Air Dose
Technical Specification 3.11.2.2 states:

The air dose due to noble gases released in gaseous
effluents, from each reactor unit, to areas at and
beyond the SITE BOUNDARY shall be limited to the following:

a. During any calendar quarter: Less than or equal
to 5 mrads for gamma radiation and less than
or equal to 1@ mrads for beta radiation, and

b. During any calendar year: Less than >r equal

to 12 mrads for gamma radiation and less than
or equal to 20 mrads for beta radiation.

For the purpose of demonstrating compliance with this
Technical Specification, the air dose at the Site
Boundary is determined as follows:

Dy = 3.17 x 127°  X/Q Z (™5 0]
1

& -8 %75 q
D, 3.17 x 10 X/0 Z [N, Q )
i
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where:

- = the site boundary air dose due to gamma
emissions from noble gas radionuclides [mrad].

0 - the site boundary air dose due to beta emissions
from noble gas radionuclides [mrad].

3.17 x 108 = the fraction of one year which is one

second.

9 = cumulative release of noble gas radionuclide
i over the period of interest [uCi].

3

the highest annual average concentration
in any sector, at the site boundary (for
value, see Section 3.1.1) [(sec/m3). For
post-release calculations, the actual site
boundary X/Q in the affected sector for
the period of the release may be substituted.

Ni = air dose factor for beta emissions from
noble gas radionuclide i [mrad/yr per uCi/m3),

from Table 3.1-1.

s P P Dose to a Member of the Public

Technical Specification 3.11.2.3 states:

The dose to a MEMBER OF THE PUBLIC from iodine-131,
tritium, and all radionuclides in particulate form
with half-lives greater than 8 days in gaseous effluents
released, from each reactor unit, to areas at and
beyond the SITE BOUNDARY shall be limited to the following:

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

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



For the purpose of demonstrating compliance with this
Technical Specification, a Maximum Exposed Individual
is defined. This person has those residence and consump-
tion patterns of real Members of the Population in
the environment of HCGS which lead to the highest
computed doses. Technical Specification 3.11.2.3
is then satisfied if the calculated doses for the
Maximum Exposed Individual are less than the limits
of the Tech Spec. The dose to the Maximum Exposed
Individual is calculated as follows:

DcmP = dose to organ o of a Member of the
Public, from radioiodines, tritiuw,
and radionuclides in particulate form
with half-lives greater than 8 days

[mrem]

= -8
3.17 x 10 Z[ RijO wij. Qi. ]
1)

where:

”ij' = relative concentration or relative deposition
for the Maximum Exposed Individual, as appro-
priate for exposure pathway j and radionuc'ide

i. "13' is defined as follows, (where the

selection of the numerical values is explained
in the Note to Table 3.2-5):

= X/Q' for inhalation and all tritium pathways,
1.1 E-07 sec/m3, and

= D/Q' for other pathways and non-tritium
nuclides, 4.9 E-10 m=2,



ijo *

dose factor for organ o due to radionuclide
i and pathway j, from Table 3.2-2 [mrem/yr

per uCi/m3, or m2 - mrem/yr per uCi/sec].
For the purpose of this calculation, the
Site Maximum Exposed Individual is a hypothetical
infant consuming the milk of a cow pastured
at 5.0 wmiles in the SE sector.

cumulative release of non-noble gas radionuclide
i over the period of interest [uCi].
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Units:

Page 1 of 7:

| ISOTOPE | INMAATION |
W31 1 12%€0 )
IC-16 | 6.7%E |
W24 | 1610684 |
8321 98768 |
RS | 1.543em |
56 | 950943 |
86 | 31090 |
B85 | 2 0Fe0 1
IFE-59 | 16696484 |
10058 | 3. 164€e83 |
100-60 | 2.264684 |
N3 | 2.%9%404 |
INI-65 | 1.ea%-01 |
U6 1 107300 1
I2%d5 1 3050604 1
1249 | 8910 |
) | 4 TE |
R84 | S.4mEem |
185 | 2531601 |
B8 | 1143488 |
988 | 3.ealEem |
B8 | 2.89%m |
189 | | €. |
IR90 1 6 4IBENE |
ISR-91 | 4 SBEND |

Table 3.2-1
PATHWAY DOSE FACTORS FOR SECTION 3.2.1.b

(Pio)

Dose Factors for Total Body

- —————
........................
........................
.......................

y-om

e .

91 | 2.4%REe04 |

N

Y- | 5. 809¢-01 |

-
........................
R A ——

RS TesA e e .-

.....
........................
........................
........................
.......................
.......................

........................

ITE-127 1 6.105€-01 |
ITE-129M | 3 041E+03 |

-

-

- ——

.-

* -- See Note, page 3.0-21

mrem/yr per uCi/m3
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* -- See Note,

Units:

PATHWAY DOSE FACTORS FOR SECTION 3.2.1.b

Page 2 of 7:

-

Tabl‘ 302-1

........................

| 1SOTOPE! IMMAATION | | ISTTORE!  [NMALATION |
T T N T R T T
Tte UV ok L Y90 407 )
241 16106404 1 IY-SIN | 506901 |
.32 T2 6006 1 W91 1 9.1%9.08 |
RS 1 D 00088 1 Y32 1 2.4%Ee0) 1
58 1 000060 | I¥-93 | 1.86S€e82 |
56 | 0.N00EM | (Z95 | | 6o |
WE-S6 | 4 7%Ee8 | IB9? 1 187602 |
TFE-50 1 20686404 | M-S | 2.350Ee04 |
10058 1 0000480 1 IMO-9% | 00008 |
060 1 0000608 | ITC-99M | 1.7806-93 |
631 9204648 1 ITC-101 | B.10%-08 |
165 1 2990600 | IMMI | 2,794 |
CUbs 1 D O00EN0R 1 RIS | 1500608 1
1651 4255604 1 (RRI06 | 13626406 |
1601 BESEND 1 IMG1ION | 1 68704 |
R8T 1 0 0N0E0N | ITE-129M | 6. 73ES |
-84 1 0000600 | ITE-1ZM | 2.486€004 |
-85 000060 | ITE-127 | 2.7716eM |
19685 1 0000600 1 ITE-12M | 1.920604 1
0888 1 0.0006.08 | ITE-I? | 9.7%BE-m2 |
991 0000688 1 ITE-IIM | 1.3a3Eem 1
160-89 1 5954688 | ITE-I1 | 2.17%6-02 1
1990 1 1.0106+08 | (TE-132 | 40106402 |
1891 1 12148 1 -1 | BT |
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mrem/yr per uCi/m3
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Table 3.2-1

PATHWAY DOSE FACTORS FOR SECTION 3.2.1.b (Pio).
Page 3 of 7: Dose Factors for Liver
| ISOTOPE | [MWCATIGS | | ISOTORE [MWALATION | | [SOTOPE| INMALATION |
W31 LASEA | ISR92 1 0. OMMEID | 11131 1« B1%EeAd |
IP0a 1 B.TMEY | -0 0000680 | 11-1%2 1 409640 |
26 1 LAI0FW0e | IY-9IN 1 0.000E40 1 11-133 | 2.031E-04 |
P32 1 LA | N1 | 000068 | 11-1% | 2.161€e0) |
ICRS) 1 000EA00 | (Y-92 | 00060 | (1135 | 8732603 |
IWSE | 42906406 | IY-95 | 000064 | ICS-1%4 | 101406 |
W56 | L6SBEWM | (95 | 4 1IEeB | ICS-136 | 179948 |
IFE-SS | 2.516EW04 | (97 | 2706600 | 108137 | 82516408 |
IFE-59 | 3.34SEe04 | 95 | 9. 17%EeN3 | ICS-1%8 | 839902 |
W52 1 17726603 | IMD-99 | 17,4402 | W19 1 9 84%6-04 |
10060 | 1314E48e | ITE-9M | 34603 | G140 | 6.4ME] |
INI63 | 4625E84 | ITC-I0L | B.SI0E-05 | I@lal | 1.09%6-04 |
N6 2.95E-01 | IRE105 | 00060 | 1142 1 3.ME-0S |
10066 | 19940 | IE105 | 000060 | IUM140 | 22606402 |
IR | LYIES | 106 | 000064 | IUM14 | 100 |
12669 | 94502 | IMG-110M | 1140684 | ICE-14l | 1.9%eEebd |
VOREY 0000640 | ITE-126M | 23240 | ICE-143 | 196702 |
VBBe | 000060 | ITE-12M | B SATEDS | ICE-144 | 2.118E+06 1
1OR85 1 0000640 | ITE-127 | 9.SMOE-ML | IMR143 | 5 SS0Ee0) |
19886 | LOBNEMS | ITE-I9W | 6.BESED | Mled | 1 BeE02 )
B8 S A2EMR | ITE-19 | AW | e | 8 VED |
19989 | 3.AS26402 | (TE-LNIR 15920601 | 187 | 9 46%e00 |
19 | Q0NEN | ITE-DI1 | BAME-N | 19 1 3 JasEe) |
ISR | 00006 | T2 1 2w
R L R T e
* -~ See Note, page 3.0-21
Units: mrem/yr per uCi/m3
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* -~ See Note,

Unite:

Page 4 of 7:

Table 3.2-1
PATHWAY DOSE FACTORS FOR SECTION 3.2.1.b (P,

Dose Factors for Thyroid

- ———

| ISOTORE | INMALATION |

"8 | L1 128603

-
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-

IS4 1 D NONE0 !

........................

-

........................

-———
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-

-
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-

........................
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-
-
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-
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..................

-

-

-

-—

-

........................

-
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-

-
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-

-

-

.
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Page 5 of 7:

-

| TSOTOPE | INMALATION |
Wy L9t |
1C-14 1 6.7%E0) )
W26 | 16106004 |
32100006408 |
OR8] 1 2.4MEe0 |
I5e | 100%e8e |
IS4 -;.,g,mo;;".b
IFE-55 1 0 00080 |
WES0 1 0 000Fe80 |
186 1 0.000Ee00 |
W40 | 0.000Ee08 |
INI-63 1 0.0006e80 |
N6 1 0000608 |
Cde | 603160 |
1651 7 1416988 1
e 15 ReE82 1
18-8Y 1 0.000Fe00 |
18 1 0000600 1
VWS 10 00068 |
18-85 1 00006400 |
19888 | 0 000600 |
199 | 0 000608 |
1989 ' 0 00068 |
1SR-00 1 ANESN |
1D 0 oonEem |

B e

* -- See Note,

Units:

Table 3.2-1
PATHWAY DOSE FACTORS FOR SECTION 3.2.1.b
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* -~ See Note,

Units:

Table 3.2~1

PATHWAY DOSE FACTORS FOR SECTION 3.2.1.b (P, )*

Page 6 of 7:

-

A rmm s,

| ISOTOPE | [NMLATION | | ISOTOPE | (MWL ATION |
WY1 LY | e | 2 40lEbe
014 | 673600 | 1¥-90 1 26166408 1
W26 | LAI0EMA | Y9I | 281288 1
1932 1 0000640 1 Y81 1 2.62%+06 1
B8] | 1499684 | . 1¥-92 1 2300604 1
54 | LEOE6 1 I3 | D a3eed |
S 1 1S4 | IS 1 22010 1
WES6 | L1060 | B9 1 11368 |
IFF-80 | 1 2696406 | INB.96 | & 1426008 1
IC0-5R 1 10sEsbe | M99 | ).36aEe0 |
6060 | 7 060 | ITC-00m 1 9 S00Ee02 1
NI-6Y | 27496 1 ITE-101 16 BesEen? 1
INI-65 1 B 7S | UMEINY | 6 62308 1
ICi64 | 9.SRIEMS | IMRINS | 1691604 1
IN-E5 L S OETEMS 1 IMAI0E 1 1 41Eee? )
1765 1 1.a20EWS | IAG-110M | 5 47Ee08 |
EO-RT 1 0 J00Fe80 | ITE-12M | & 77VEeM |
182 1 0 000EWM | ITE-12W | 1.4B0E-86 |
18-85 1 0 N00ES80 | ITE-127 | 1.00%+04 1
198-86 1 0000608 | ITE-129M | 176168 |
I9B08 | 000008 | ITE-1%6 | 2.9%4Ee03
VB85 1 0. N00FeBN ) ITE-1TIR | 2 06788 1
19989 | 2,156 1 ITE-IN 1 20546403 1
19990 | LANEDT | ITE1N 1 3 TaeE )
R TR T T

........................

-
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mrem/yr per uCi/m3
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Dose Factors for Lung

........................

........................

........................

........................

e e e E T T T p———

.

........................

........................

........................

-

-

........................

........................

........................

........................

........................

........................

Rev. 1,

11/85



PATHWAY DOSE FACTORS FOR SECTION 3.2.1.b (P,

Page 7 of 7:

Table 3.2-1

Dose Factors for GI-LLI

e AR, .-

* -- See Note,

Units:

[ ISOTIREL LATION | | [SOTORE|  INMRATION | | ISOTORE  IMMRLATION |
YT L I%EAY | (R | 2 adeEems | 11131 1 084203 |
16141 A7aEeN3 1 Y001 24796486 1 11132 1 32006403 |
24 1 1 GI0ERE 1 1Y 1 11703 1 11-133 1 5.4%eEend 1
P32 1 42000 | 1v-91 1 1639608 | i1-134 | 9 6aaEei) |
TFRS1 1 1 0BGEDY | 1v92 1 2300608 1 11138 | 4 eANEeNd |
(54 | 2.2906+04 | 1v-8% 1 3 BRSES0S | 10134 1 3.BaREe0} |
W56 | L23EM | 96 | 6 10SEe04 | ICS-136 | 41RIEY |
IFE-S5 | 2.868EeMY | 10D 1 T SIIENDS 1 ICS1%7 1 361903 |
IFE-S0 1 7. 0a%e0d | M98 1 3 70004 1 IFS-1W | 2.69%e2 1
I00-58 | 3.43EeM | M99 | 1.265€e08 | A1 | 677604 |
10080 1 9.620Ee04 | ITC-9%4 | 4 B106403 1 IGA-1aD | 1013605 |
INI-63 1 6303 | ITE-101 1 L6V2EeR1 | BAlal | 2730 |
INI-85 1 B.T90F404 | AMLI0V | 4.47e04 1 IBA1a) | 274288 |
iClsa | 3.67E404 | (MLI8 | 9.9536e84 | ILA-1AD | 2.257E405 |
AR LN 1 Teite 1 h 29008 0 ieelel 1 7.88%Eend 1
69 1 LOIBESDA | IAG110M 1 100308 | ICE-141 | 5641604 |
(BP-E3 1 000N | (TE-126M | 3.398Ee0d 1 ICE-143 | 128 |
184 1 0000ENM | ITE-17M | 7 L41Eed4 | ICE-la4 | 38GSEeIS |
B85 | 0.000EM | (TE-122 1 6.6246+04 1| 1PR-1a3 | 9 T3IE04 |
10886 | 7996408 | ITE-12M | 181N | IM-lea | 1.SAHEWD2 |
(0888 1 172401 | ITE-120 | 2 54904 | (M-147 | 8 214EeNd |
ORA0 1BOIENOR | ITE-1VIA 1 300805 | 1187 1| 9 1DEns |
IR0 | 1.67E | ITE-131 1 1.3W603 | D0 | 6 NIED4 |
D90 | L3 | TE132 0 1%%eEew
BS1 1 LTI L 185 ke
page 3.0-21
mrem/yr per uCi/md
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NOTE: The Pjo values of Table 3.2-1 were calculated according
to the methods of Ref. 6, Section 5.2.1, for the child

age group. The values used for the various parameters,
and the crigins of those values, are given below in
Table 3.2-3.

3.0-21 Rev. 1, 11/85



Page 1 of 21:

-- See Note,

Table 3.2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3

| ISOTOPE! 1w ATION | GROMD PLANE| GPS/COMMILK]
Wt R aeREe2 1 0 00REeNN | 2 SSIEEY |

....................................................

....................................................

....................................................

....................................................

-

-

. ——

-

-

-

-

-

- — -

-

-

-

e

-

- —— "

-

page 3.0-43

Units: Inhalation - mrem/yr per uCi/m3

Others - m? mrem/yr per uCi/sec
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Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3

Page 2 of 21:

-

-

.

-

1Y-99 I & ARSE-D] | 1 ROGE+DS | 2 404E-08
01 G %00 | 1SS | 9 J4SE-80 1

I7R.O6 1 2 0IFe0a | 2 acafoBR | 1 AVIEAEY |

-

-

.................................

R T ——

e i R —

-

-

-

ITE-176M | 4 SANESA? | ] 8826406 | 3 24%Feg? |

B ——

ITE-127M 1 20726407 1 9 1656404 | 8.108€407 |

- - - -

ITE=127 | 4.B06E-01 | 2.994E+0% | 2.214E+8Y |

ITE-129M | 22248607 | 19726407 | | 3446400 |

- -

ITE129 | 1.8766-02 | 2 6MEeda | 7 J9RE.1N |

-

R e L L T ———

Rt i e D L ———

.

-

* -~ See Note, page 3.0-43

Units:

Inhalation - mrem/yr per uCi/m3

Others - m2 mrem/yr per uCi/sec

3.0-23

(R;

J'o"

Dose Factors for Total Body
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Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3

Page 3 of 21:

-

[NOLATION | GUNMD PLANE | GRS CONMILK

. -

1 9aMEeha | 1TIEND | 224060 |

-

. —

-

-

...................................................

.

....................................................

-

B e T TR ——

....................................................

....................................................

....................................................

-

- ———

-

* -~ See Note, page 3.0-43

Units:

Inhalation - mrem/yr per uCi/m3

Others

- m2 mrem/yr per uC:/sec
3."2‘

(R

-
ijo)

Dose Factors for Total Body
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Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3

* -~ See Note,

Page 4 of 21:

..................................................
....................................................
....................................................
....................................................
....................................................
....................................................
-

5a | D NONESNE 1 L TRESR9 | 0. 000E-00 !

86 1 0 0NNEBD | S 0TSE+0S | 0.00NE-08 |

-

- ——

....................................................
....................................................
.
- —
B e ———
- ————
...................................................
...................................................
- — -

- —— -

page 3.0-43

Units: Inhalation - mrem/yr per uCi/m3

Others - m? mrem/yr per uCi/sec

3.0-25

(R, .

Dose Factors for Bone
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Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3

| ISOTOPE [N ATION | GROLMD PLAME | GRS/ COMAIL K
1997 | 1.OSHEAL | 7. %AE.0& 1 7 RSE.DR 1
Y-00 1 30906403 | 4491E0Y 1 1.084E83 |
WAOIR | 4 0266-01 | 10076406 | B 984E-10 |
W91 | 6 BRIENDS | 1ATIENS | 1145608 |
Y92 1 LeJFedl | 1.80aE408 | @ SR4E-84 |
IY-93 | 1 a9REe82 | 18526408 1 37400 |

I7R-95 | 1 154F+05 | 2. 44AEC0R | 1 087604 !

-

I20-97 1 1.498E402 | 2.940E+04 | 6. 442600 |

INR-9E | ) SARFD4 | 1. 4NOE0R | 9 5326408 |

B L e L T T ———

TGE11IM 1S SRIE | 3 aasEens | 61396008 |

-

B e T ——

ITE-127 | 2.206E+80 | 2.994E+03 | 1.0%0E+84 |
ITE-129M | ] 414E+N4 | 1.972€+07 | R.BSHE+00 |

-

................................

-

-

....................................................

-

* -~ See Note, page 3.0-43

Units:

Inhalation - mrem/yr per uCi/m3

Others - m? mrem/yr per uCi/sec

3.0-26

(R

Page 5 of 21: Dose Factors for Bone

-
ijo!

Rev.

1,

11/85



Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3

Page 6 of 21:

....................................................

B e L

....................................................

- -

-

-

-

-

....................................................

-

-

....................................................

-

....................................................

-

-

....................................................

-

* -~ See Note, page 3.0-43

Units:

Inhalation - mrem/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec

3.0-27

(R

Dose Factors for Bone
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Table 3.2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3 (R

ijo)'

Page 7 of 21: Dose Factors for Liver

| ISOTOPE | INAATION | GROUND PLané | COS/COMAILK |
Ml 16 asREeD 1 0 ARMEAAN 1 2 SREeRN 1
(6-18 1 6 V0AEe03 1 0 NE-GN 1 3 0ahEesd 1
24 1 1 0S6Ee0a | 11946407 | 2 46%e07 |
321 11266006 1 0.000608 1 1 49%eld )
IT0E1 1 W OONEARD | 4 #59FeNA 1 0 DORESSD |
IMSa | 263408 | 1.3R6EA00 1| & 20%Eep) |

IMEa 1 ] SADEMD | 9. 035E405 | S Q13-4 |

- —— -

-

....................................................

-

-

i e T T ——

PR RS S. SEee.-

....................................................

1B0-8a 1 D ODESO0 | 20266405 | 0 00NEeRq |

.............. -

IBB45 | 0 000Fe0N | 00006400 | 0 000EeR8 1

....................................................
....................................................
....................................................
- -

S —

* == See Note, page 3.0-43

Units: Inhalation - mrem/yr per uCi/m3

Others - m2 mrem/yr per uCi/sec
3.0-28 Rev. 1, 11/85




Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3 (Rijo)'

Page 8 of 21: Dose Factors for Liver

T ISOTHRE| AT | BERAO PLNE| GRSTRMLK |
19992 1 D ONMERD | 7 JeBE.S | 0 00NE8E |
Y-8 0 DONESDD | 4. 491Ee03 | 0 0NNE-09 |

- -

....................................................

....................................................

I¥-92  t D00RESND | 1 BNGESNS | 0 NONEN |
Y95 1 0 NONESDD | 1 BSOE.S | 0.0006e8 |

-
....................................................
.....................................................
....................................................
....................................................
...................................................
....................................................
....................................................
....................................................
....................................................
- -—
"

ITE-127 | 9 534E-81 | 2.994E+03 | 3.450E«03 |

- - - -

ITE-129M | 6. 090E«0T | 19726407 | 3 N3RC08 |

- ——

-

-

- -

* «- See Note, page 3.0-43

Units: Inhalation - mrem/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec
3.0-29 Rev. 1, 11/85



* -- See Note,

Table 3.2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3

| TSOTORE ! N ATION | GROUMD PLANE | GRSATRMILK!

............................. - -

P1=131 1 4 aVAFeNa | 1 7216407 | € 0ORE.9 |

....................................................

....................................................

-

-

- -

-

e e

- -

-

-

-

-

-

-

- -

- —

- -

page 3.0-43

Units: Inhalation - mrem/yr per uCi/m3

Others - m2 mrem/yr per uCi/sec

3.0-30
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Table 3.2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3 (nijo)'

Page 19 of 21: Dose Factors for Thyroid

| ISOTOPE | IMWLATION | GROLND PLAE | GRS/COMAMLK |
Y1 6 AGBENY | D DONENNS | 2 W) |
(€16 1 S.30ED) | 0000600 | 7.948€+08 1
2611 0SeEeNE | 119407 | 7.45%07 |
P32 1 0.000EeRD | 0. 000ES00 | 0 0000 |

-

-

e b LT T T p———

e e e L T T T ———

-

-

-

. ——_—

-

et T T T T T T ————

-

-

- —

- —
-
....................................................
e e L T T R —
...................................................

. ——————

* == See dote, page 3.0-43

Units: 1Inhalation - mrem/yr per uCi/nj
Others - m2 mrem/yr per uCi/sec
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Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3 (Rijo)'

Page 11 of 21: Dose Factors for Thyroid

-
—— -

- - -

1Y-010 | 0. N00NE<08 1 1. 002E+08 | 0.00NEe00 |

N-91 1 0.N00ESMR | 1073406 | 0.0006408 |
-9 000000 | 1.BNGEDS | 0000 |
Y-9% 1 0 J00Ee88 | 18826408 | 0.0006+08 |
(795 | 0 000FeMN | 2.446E+08 | 0.000EeM |

I2-97 1 0.000€«00 | 2.960E+06 | 0 DONE-NE |

-

.-

-——— - -

- ——

-

-

ITE-127 | 48726403 | 9 165F«0a | 1 9%5E+08 |

-

ITE-127 | 1. RaBE-00 | 2.994E+03 | 9.3826+03 |

(TE-120M | S 474683 | 19726407 | 3. 4016408 |

- — -

ITE-129 | 6.748F-02 | 2.600E<04 | 2 799€-09 |
ITEI3IM | B.932FM | 80246406 | 4.3R7E+8¢ |

————— - ——

- ——— -
- —

-

* -~ See Ncte, page 3.0-43

Units: Inhalation - mrems/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec
3.0-32 Rev. 1, 11/85



Table 3.2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3 (Rijo)’

Page 12 of 21: Dose Factors for Thyroid

....................................................
....................................................
....................................................
-
....................................................
....................................................
....................................................
.................................................
....................................................
....................................................
....................................................
....................................................
....................................................
....................................................
....................................................
....................................................
....................................................
....................................................

-

-

-

-

* -~ See Note, page 3.0-43

Units: Inhalation - mrem/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec
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Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3

(R

-
ijo)

Page 13 of 21: Dose Factors for Kidney

* -~ See Note,

| ISITOPE L [t ATION | GROLMD PLANE ! GRS/COM/MILK|
a3 L A asRFI2 | 0. 0NESOR | 2. 3KTEeY |
62141 5 306Fe83 | 0000600 1 7.94E08 1|
24 | 1 0SAENA | 1194607 | 245397 1
1832 1 800000 1 0.0006+00 1| 0.0006e00 1
WBR1 1 L UWEN) | 4659Ee06 | 3.657Ee04 )
W86 | 4903 | 1.3B6E09 | 1.3%Ee? 1
86 1 1 100600 | 9. 03SE08 | 4 308E-4 |

. -

FESS5 0 000000 1 0. 000E«B0 | §.000E400 |

Rt AR ———

(M-49 1 4 N1BF-02 | 0. 0N0ESND | 3 128E-11 |

10985 1 0.000E«80 | 0.000E-00 | 0.0006+00 |

- -

IMB-84 1 0 000E+80 | B 984E«06 | 0.000E00 |

R e N ————

-

-

R e L L L TR ———

e e L L L L T T ———

e L T T A ——

page 3.2-43

Units: Inhalation - mrem/yr per uCi/m3
Others ~ m2 mrem/yr per uCi/sec
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Table 3 2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3 (R

.
ijo’

Page 14 of 21: Dose Factors for Kidney

-

| ISOTOPE | (MAALATION | GROUND PLANE | GRS/TONAI LK

-

1Y-90 LD DONESIN | &, 49VEDY | 0. 000E00 |
I-91% 1 0 D00ES00 | 1.0MPE0S | 0009608 |
911 0.000E00 | 1.07VENS | 008000 |
921 0 ODENDS | 1 BNGE.0S | 000060 |
oSt 000608 | LESENIS | 0.000E08 |

-

-

-

....................................................

....................................................

-

"

....................................................

.

....................................................

....................................................

- -

-

-

....................................................

----------------------------------------------------

.-

* -- See Note, page 3.0-43

Units: 1Inhalation - mrem/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec
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Page 15 of 21:

Table 3.2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3

FISOTIRE | [N ATION | CROLND PLAME | SRS/TOMMILK)

1181 1 6 1AAFeRa | l.’i!hp T 21

H1-1%2 1 T O4RENY | 1 245E+06 | S.145E+00 |
V3% 1 2 0aMele | 24516008 | 9 R%E0D |
V113 | 2 086Ee0S | 44676408 | 6 4106-11
VA1 1 Ba7MEedd | 2.526E+06 | 3.9AIEWS |
IFSo1%a 1 1 OAAES0S | .B6JEN9 | 2. 7BeEe1N |
IFS-1% | 6 aEeba | 1.6026908 1| 3674489 |
IRSI3) | 17206405 | LOSOEI0 1 2.576e18 |
IMS2138 | 4 1006eM2 | 3.SROE.0S | | 092622 |
WRA1T3 | 6 92%-0a | 1.0A1Ee08 | 2.87%6E-10 |
BAlai | 1 3GIENR) | 2.083E407 | O 10404 |
R 1a] | 6.ASAE-85 | 4170604 1 2. 77%-48 |
Ra1a) | 1.O04E-05 | 4 64SEDE 1 0 D0SESN 1
WWA-1ah | 0 000ESMD | 1.9236407 1 0 0DAE88 |
TA1a) L D ANFADE 1 7 A0Ee08 1 0 DOMESES 1
WE-1a1 | 5. 2606e0% | 1.348E+07 1 12976404 1
WE1AY | 6 Ra2EeMl | 23126408 | 1.2206e82 |
ITE-1aa | 3266008 | 6 9466407 | 61206488 |
PRL14T | 1 94ERY | 00006400 1 3297480 1
PO-14d | & 20643 | 18303 | 1 4S1E-6Y |
L1471 3 1GIENT | B ADAFA06 | € SEOFe7 |
187 1 G A0AFeRD | 2 3e0€+08 | 0.00ER0 |
210 | 6 6206081 | 17066406 | 1 8326eM1 |

* ==~ See Note, page 3.0-43

Units:

3.0-36

........

Inhalation - mrem/yr per uCi/m3

Others - m2 mrem/yr per uCi/sec

(R

-
ijo)

Dose Factors for Kidney
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Table 3.2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3 (Rijo)'

Page 16 of 21: Dose Factors for Lung

-
....................................................
....................................................
....................................................
....................................................
....................................................
.....................................................
"
...................................................
....................................................
....................................................
....................................................
....................................................
....................................................
....................................................
....................................................
....................................................
....................................................

....................................................

..................................
....................................................
....................................................
....................................................
....................................................

....................................................

* == See Note, page 3.0-43

Units: 1Inhalation - mrem/yr per uCi/m3
Others -~ m2 mrem/yr per uli/sec
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Table 3.2-2

FATHWAY DOSE FACTORS FOR SECTION 3.2.3

Page 17 of 21:

- -

| ISATIRE | (M ATION | CONMD PLAME | GRS/CONAMILK
16897 1 7 TANEsRa | 7 JKAES0E | 0 0ANEsR0 1
1001 ARRESDS | & 491Ee0% | 0 0006400 1
I-01R 1 2 PRRFeNS | 1 OADE0S 1 0.000E+80 |
91 1 2.450Fe0e | 1.07%ede | 0 OMERE |
-9 1 7 a80Eeda | 1 ADAEDS 1 0 AMESRS |
T98Y 1 7 sadeede | 1.0S2E.05 | 00086400 |

-

- —

- -

- - ——

B e T TR ——

-

e el kb T —

....................................................

- _———

-

....................................................

-

- ——

* ==~ See Note, page 3.0-43

Units:

Inhalation - mrem/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec

3-0-38
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Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3

Page 18 of 21:

- -

-

....................................................

-

.....................................................

-

-

....................................................

-

....................................................

....................................................

- -

- -

-

e e

-

....................................................

....................................................

....................................................

* == See Note, page 3.0-43

Units:

Inhalation - mrem/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec
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Table 3.2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3 (R

-
ijo!

Page 19 of 21: Dose Factors for GI-LLI

........................

-

-

-

"

-

~ss 7 m“:.‘ l--;a;;é’O‘ ! A“(.OQ. ;
TEELRE 1 1 NGEE.ES | 0. AMMESON 1 1 RIEeND |

-

-

-

-

-

INI-4E 1 6 A12FeNa | 2.970Fe08 | 4 ROSENY
IN1hd | ) a9RF0a | £.Na7E08 | 4 15AE«Ng |
17gf 1 6 1I9FeRa | 7.4ATE0R | 2 GR9Fe18 |

- - -—
-

T e e

1R0-84 | 0.N00E.00 | 2.A24E«05 | 0.000€+80 |

TRO4% 1 0 00AFA88 | 0.00AFeDR | 0.000Ee84 |
P08 | 3 NAEWY | B.9RAEe0s | 9.059E+08 |
TORBR | T TARFAAD | 3.307e0a | 2 ONaF-4d |
TS 1k IREAML 1 L aRe08 1 15080 1
1080 | 4 TORFWRE | 21626406 | & L1aFe08
B0 1 LTINS | NONOESND 1 2 41SE08 1

-

* -~ See nNote, page 3.0-43

Units: Inhalation - mrem/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec
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Table 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 3.2.3

(R

ijo)

Page 20 of 21: Dose Factors for GI-LLI

* -- See Note,

| TISNTOBE | INALATION | GROUND PLANE | GRS/CONMILK/
D97 | ] AIMENNS | 7 JAREDS | 7 962Ee01 |
SO L L NADESNE | 4 491EeN3 | 1.49sEe06 |

....................................................

....................................................

....................................................

1¥-92 1 1 2aaFeiS 1 | ANAEeRS | 1.43%Ee8) |
IY-01 1 ] AaaEe®S | 1 BSOESDS | 2 A26E408 1

....................................................

....................................................

....................................................

-

....................................................

....................................................

....................................................

.

-

....................................................

-

-

-

-

....................................................

....................................................

-

page 3.0-43

Units: Inhalation - mrem/yr per uCi/m3

Others - m2 mrem/yr per uCi/sec
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Table 3.2-2
PATHWAY DOSE FACTORS FOR SECTION 3.2.3 (Rijo)'

Page 21 of 21: Dose Factors for GI-LLI

-

- -

V13T 1 2. 1S4Ee0% | 2.461Ee08 | 1.421F07 |
1113 1 1.7R9FAY | 4. 4878+05 | 5.92%-11 |
12135 1 ] B%EAY | 2.574Ee06 | 1.206E+08 |

-

-
....................................................
...................................................
....................................................
....................................................
....................................................
- —
....................................................
....................................................

....................................................

IE-1ad4 | 1 4R4E+NS | 6.944E+07 | 2.127E+08 |

IMClat | 3 724640 | 0000600 | 12486986 1
P0otas | 42886003 | 18376403 | 1.8AVE-48 |
IM-147 | 3 120F e84 | A 4NREeNA | 9 1317Fe88 |
o187 1 3 GS4Fefla | 2 SADEeNs | 3 9Fese |
WO-230 | 24926084 1 1.706EBe | 1. 40eEeE |

* == See Note, page 3.0-43

Units: 1Inhalation - mrem/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec
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NOTE:

The R, ;o values of Table 3.2-2 were calculated according
to the methods of Ref. 6, Section 5.3, for the pathways

and age group of the designated Maximum Exposed Indi-
vidual. The values used for the various parameters
required for the calculations, and the origins of
those values, are given below in Table 3.2-3. The
selection of the designated Maximum Exposed Individual
is explained in the Notes to Tables 3.2-4 and 3.2-5.
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Parameter

LFA

BR

BR

DFA

SF

DFG

Table 3.2-3
PARAMETERS USED IN DOSE FACTOR CALCULATIONS

Page 1 of 4
Crgin of Value
Table in Section of

Value R.G. 1.1089 NUREG-#133
...For p_.‘ﬁ

i
Each Radionuclide E-9
3799 m’/yr E-5

*k*Por Ri (Inhalation)*+*

Each age group £-5
Each age group, nuclide E-9 and
and organ E-1¢

***For Ri (Ground Plane)***

T E~-15

Each radionuclide E-6

(Note 4)

4.73 E+(J38 sec . . P,
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Parameter

QF

ap

Aw

Table 3.2-3
PARAMETERS USED IN DOSE FACTOR CALCULATIONS

Page 2 of 4
I Orgin of Value
Value R?g?lf.%;9 Sggéégslgg
***FPor Ry (Vegetation)®**
Each element type E-1
2.9 kg/m? E-15
5.73 E-7 sec™t 5.3.1.3
Each age group, organ, E-13 and
and nuclide E-14
Each age group E-5
1.9 $.3.1.5
8.6 E+f4 sec E-15
Each age group B=5
g.76 $:.3.1.3
5.18 E+06 sec E~-15

8.1 gm/m’ *RANOtEe | HeR

***For Ri (Grass/Cow/Milk ) ***

58 kg/day E-3
Each age group B=5
5.73 g-g7 sec - 5.3.1.3
Each element E-1
3.0-45 Rev. 1,11/85



Table 3.2-3

PARAMETERS USED IN DOSE FACTOR CALCULATIONS

Page 3 of 4

Origin of Value

Table in Section of

Parameter value R.G. 1.109 NUREG-@133
r Each element type E-15
th 5.18 E+06 sec E-15
H 8.1 gm/m3 *RENOte leew
DFL Each age grou organ E-13 and
i an nugliao . - E-14
Y 0.44 kg/m? ***Note 2%®
g 2.9 kg/m? E-15
L 1.73 E+@5 sec E-15
£
p 1.0 $.3.1.2
f, 1.0 $.3.1.2
***For R; (Grass/Cow/Meat)*#**
..'Not. 3.'.
Q 50 kg/day E-3
U.p Each age group E-5
Ff Each element E-1
r Each element type E-15
th 5.18 E+06 sec E-15
H 8.1 gm/m3 ***Note lwww
DFL ,
Each a rou organ E-13 and
. an nugriao s o E~-14
Y c 4‘ k /nz .'.Not. 2".
P . 9

3. a-‘G
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Table 3.2-3
PARAMETERS USED IN DOSE FACTOR CALCULATIONS

Page 4 of 4

Origin of Value

Table in Section of

Parameter Value R.G. 1.109 NUREG-0133

X 2.0 kg/m? E-15

s . 9
te 1.73 E+@5 sec E-15
£
o 1.0 $¢3:1:2
f. 1.0 5.3.1.2
Ay 5.73 E-07 sec”} 5.3.1.3
Notes

ie Site-specific annual average absolute humidity, from Ref.
3, Section 2.1.3.4.

& Site specific areal productivity of pasture feed grass,
from Ref. 3, Section 2.1.3.4.

k 1% No evidence was found in any land use or demographic information
that animals are kept for meat within 5 miles of the Station.
These values are included for reference only, should the
need for them arise.

4. The "Total Body" dose factors from the referenced table

were applied to all organs.



Table 3.2-4
CONTROLLING RECEPTORS, LOCATIONS, AND PATHWAYS*

SECTOR  (MILES/METERS) PATHWAYS@ AGE GROUP
. *0 -—-
NNE 5.0 / 8,000 Vegetation, Child
Grass/Cow/Milk

NE 4.5 / 7,200 Vegetation Child
ene ! 3.4 / 5,500 Vegetation child
£ 3.3 / 5,300 — child
gse *'? —
se * ——-

** 5.0/ 8,000 Grass/Cow/Milk Infant
ssg **! .
s ! 4.2 / 6,800 vegetation Child
ssw ! 5.0 / 8,000 Vegetation child
sw ! 4.3 / 6,900 Vegetation child
wsw ! 4.4 / 7,100 Vegetation child
“ 4.9 / 7,900 Grass/Cow/Milk Infant
wnw ¥ 3.4 / 5,500 Vegetation child
N 4.0 / 6,400 Vegetation child
NNW ' 4.3 / 6,900 Vegetation Child

' o

See Note on following page for the method of choice of
these controlling receptors.

Listea pathways are in addition to inhalation and ground
plane exposure.

This sector is uninhabited within 5 miles of the Station.

If a cow were located at 5.0 miles (8,000 meters) in this
sector, an infant consuming its milk would receive a greater
total radiation dose than would the real receptor listed.

This hypothetical infant exposed to the Grass/Cow/Milk
pathway represents the Maximum Exposed Individual for the
Site.
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Note:

The controlling receptor in each sector was identifijed
in the following way. Receptor locations and associated
pathways were obtained from Table 2.1-8 of Ref., 3,
as updated by Appendix F of Ref. 7. A child was assumed
at each location, except that where a milk cow was
listed, an infant was also assumed. 1In addition,
as a safeguard against underestimation of dose to
people just beyond the 5-mile zone, a hypothetical
Grass/Cow/Milk pathway was assumed at 5 miles from
the Site, in each sector which does not have an actual
Grass/Cow/Milk pathway within 5 miles (see Ref. 6,
Section 5.3.1).

Annual average X/Q and D/Q values for each receptor
were obtained by interpolation of values generated
by USNRC Staff executions of the program XO0QDOQ.
These are the same parameters used by NRC Staff in

the preparation of Ref. 8.

Expected annual releases of each nuclide were taken
from Table 3.5-22 of Ref. 3.

The pathway dose factors given below in Tables 4.3-1
and 4.3-2 were then used in the methodology of Section
3.2.3 of this Manual to compute estimated annual doses
to each candidate receptor location for the pathways
existing at that location. The controlling receptor
for each sector was then chosen as the candidate receptor
with the highest estimated total annual dose of any
given receptor in the given sector. The Maximum Exposed
Individual for the Site was selected as the candidate
receptor with the highest estimated total annual dose

of all candidates in any sector.
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Table 3.2-5
ATMOSPHERIC DISPERSION PARAMETERS FOR
CONTROLLING REEPTOR LOCATIONS*

SECTOR _ (MILES/METERS) x7Q (sec/m>) D g™

N -

NNE 5.0 / 8,000 8.6 E-08 - 2.4 E-10

"B 405 / 7!200 1.0 8-07 3-1 E-lo

ENE 3.4 / 5,500 1.4 E-07 5.6 E-10

B 3.3 / 5,300 1.6 E-07 8.2 E-10

gse * ---

SE -
*n

SE 5.0 / a'ooo 101 8-07 ‘09 !’10

SSE -

S 4.2 / 6,800 1.6 E-07 4.2 E-10

SSW 5.0 / 8,000 8.8 E-08 2.2 E-10

SW 4.3 / 6,900 1.2 E-O07 2.9 E-10

WSW 4.4 / 7,100 9.4 E-08 1.8 E-10

~ 4.9 / 7,900 7.6 E-08 1.3 E-10

WNW 3.4 / 5,500 1.3 E-O07 2.6 E-10

NW 4.0 / €,400 1.6 E-07 5.8 E-10

NNW 4.3 / 6,900 1.1 E-07 4.0 E-10

* -- Annual average relative dispersion and deposition values
for the locations in Table 3.2-4. (All receptors represent
real pathways, except as noted.) X/Q and D/Q values were
obtained, and analysis performed, as described in the Note
to Table 3.2-4 of this Manual. The Maximum Exposed Individual
for the site was identified as a hypothetical infant consuming
the milk of a cow pastured at 5.0 miles in the SE sector.
Therefore, the Site X/Q' and D/Q' (Section 3.2.3) are those
from this Table for that location. [The real receptor
with the highest estimated exposure would be a child consuming
the milk of a cow pastured at 5.0 miles in the NNE sector,
and eating the vegetables grown there. ]

+ -- This sector is uninhabited within 5 miles of the Station.

** - This hypothetical infant exposed to the Grass/Cow/Milk pathway

represents the Maximum Exposed Individual for the Site.

3.0"7C R.V. 2I 1/86



METEOROLOGICAL MODEL

The dose calculation methods for gaseous effluents described
in Section 3.2 require the use of annual average relative
dispersion (X/Q) and relative deposition (D/Q) parameters.
Wwhen new or revised values of these parameters must be
computed, the method detailed below will be used. All
release points are treated as ground level. The computation
of the dispersion and deposition parameters is based on
the onsite meteorological data, and is implemented in a

sector-averaged diffusion model.
3.3.1 Meteorological Input

Joint frequency distributions of wind speed and direction
by atmospheric stability class are used for the diffusion
calculations. The meteorological tower is located
approximately 1.0 mile southeast of HCGS. All meteoro-
logical data are from the Artificial Island meteorological
tower. The flat, uncomplicated terrain that surrounds
the site for a considerable distance in every direction,
ensures excellent representation of the regional airflow
by the Artifical Island meteorclogical tower measurements.
Wind speed and direction data from the 33-foot tower
level are used as input for the joint frequency distri-

butions.

Joint frequency distributions of wind speed and direction
by atmospheric stability class are computed for 22.5
degree sectors using the wind speed groups and atmospheric
stability classes suggested in Regulatory Guide 1.23.
Joint frequency distributions of wind direction, speed,
and stability from the 33-foot level are used as input

for both vents.
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With the exception of the calm and the 25+ mph groups,
the median speed from each wind speed group is used
to represent the group in the diffusion calculations.
For consarvatism, a wind speed of @.38 mph, equal
to one-half of the highest threshold of the vane and
propeller, is assigned to the calms. A wind speed
of 26 mph is used to represent the 25+ mph group.

3.3.2 Source Configuration
Radionuclides are routinely released from two sources,

the south and north vents. Their source characteristics
are given as follows:

Parameter South Vent North Vent
Height above grade, m 35.05 35.05

Exit diameter; m, the

equivalent- circ diam for

for rectangular vents 4.13 4.43
Exit velocity, m/s

Summer (Apr - Sept) 15.54 5.08

Winter (Oct - Mar) 19.82 5.08

Both vents, pointing upward, are adjacent to the topas
of the turbine buildings, below the level of the reactor
contaiment dome. Therefore, the vents are affected
by the nearby building aerodynamics with moderate

to strong winds.

The release is assumed to be at ground level, and a
building wake correction factor (reactor building
height squared) of 38.9 m2 1is used in accordance with
the methodology of krgulatory Guide 1.111, Revision 1.
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The building wake correction factor takes into considera-
tion the initial mixing of the plume within the building
cavity.

The exit velocities for the south plant vent are signif- i
icantly higner than those for the north plant vent. |
The assumption made in Regulatory Guide 1.111 (Revision 1)

about the height of adjacent solid structures (i.e..,

reactor building dome) is simplistic in the case of
effluents released at high exit velocities from vents

oriented upward (versus horizontal). With the considera-

tion of the reactor building dome as an adjacent structure,

the projected effluent path becomes complicated because

the transport wind and associated entrainment will

be sector dependent. Therefore, the X/Q and D/Q values

are conservative when based on a ground level release. -

3:s3.3 Site Impact on Vent Releases

The effect of the cooling tower on the relatively
low-level vent releases during neutral and unstable
atmospheric conditions would be to enhance the vertical
diffusion through increased mechanical turbulence,
and thus reduce ground-level concentrations. Therefore,
to be conservative in the estimation of ground-level
concentrations for neutral and unstable conditions,
the wake effect of the cooling tower has been neglected.

k. o PR Diffusion Model

The sector-averaged Gaussian plume equation, as expressed

in Requlatory Guide 1.111, Revision 1, is used for

all X/Q calculations.




2ada Terrain Correctors

Changes in terrain elevation, though very small in
the immediate vicinity of the plant, are applied at
each receptor. Terrain heights above plant grade,
which is 4 meters mean sea level (MSL), are used in
the calculations, where applicable. The terrain height
correction applied to any particular receptor is the
highest terrain between the source and the receptor.

3.3.6 | Atmospheric Stability

Atmospheric stability classes are determined using
the vertical temperature difference between the 300
and 33-foot levels of the Artificial Island tower.
The seven lapse rate classes for stability classification
are those recommended in Regulatory Guide 1.23.

337 Dispersion Coefficients

The horizontal and vertial dispersion coefficients,
sigma y and sigma z for each turbulence class, are
computed using analytical approximations to the P-G
sigma curves given in Regulatory Guide 1.111, Revision 1.
These dispersion coefficients were developed for flat
to rolling terrain, similar to that surrounding the
Hope Creek site.

3.3.8 Deposition

Relative depletion by dry deposition 1s estimated
in accordance with Regulatory Guide 1.111, Revision Il.
The depleted by deposition X/Q values are obtained
from the X/Q values by multiplying the X/Q values
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by the fraction remaining in the plume. These fractions

are determined from Regulatory Guide 1.111, Revision 1,

Figure 2.

Relative dry deposition is also estimated in acordance
with Regulatory Guide 1.111, Revision 1.

3.3.9

X/Q Model

The following ground level, wake-corrected form of

the straight line flow model is used to implement

the. methods discussed in Sections 3.3.1 - 3.3.8.

X/Q

2.032

the sector-averaged annual average
relative concentration at any distance
in the given sector (sec/m3)

n.
2.032 O zz: i)
ij

Nru.1 sz

(2/17)1/2 divided by the width in radians
of a 22.5-degree sector (0.3927 radians).

plume depletion factor at distance
r for the appropriate stability class
from Figure 3.3-1.

windspeed class.

number of hours meteorological conditions
are observed to be in a given wind

direction, windspeed class i, and atmos~

pheric stability class j.

total hours of valid meteoroclogical



ui

data.

distance from the contaiment building
to location of interest (m)

wind speed (midpoint of windspeed class
i) at ground level (m/sec).

( G2+ 3s19/27M)1/2

the lesser of or1 .
(3 gt

vertical standard deviation of the
plume (in m) at distance r for ground
level releases under the stability
category indicated by aT/ aZ, from
Figure 3.3-2.

temperature differential with vertical
separation (°K/100m).

where:
0, -
aT/ o2 =
3:3:.310 D/Q Model

The following relative deposition model for ground

level releases is used to implement the mehtods discussed
in Sections 3.3.1 - 3.3.8.

D/Q

the sector-averaged annual average
relative deposition at any distance
in a given sector (m=2).

2.55 D n
9 where,

r N
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deposition rate for ground-level releases
relative to distance (r) from the contain-

ment building (from Figure 3.3-3).

4:58 = the inverse of the number of radians
in a 22.5° sector

= 1
(22.5 ) (0.0175 Radians/?)

n . B number of hours wind is in given direction

(sector).

N = total hours of valid meteorological

data.
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FRACTION REMAINING IN PLUME

0.7

£

0.1

Figure 3.3-1

Plume Depletion Effect tor Ground-Level Releases ( 5)
(All Atmospheric Stability Classes)
Graph taken from Reference 5, Figure 2
~
S
N
N
0.1 10 100 1000
PLUME TRAVEL DISTANCE (KIDMETERS)
3.0-52¢ Rev. 2, 1/86




Figure 3.3-2

Vertical Standard Deviation of Material Concentration in a Plume ( (7,
(Letters denote Pasquill Stability Class)

Temperature Change
with Height

Graph taken from Reference 5, Figure 1l
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RELATIVE DEPOSITION RATE (PER METER)

Figure 3,3-3
Relative Deposition for Ground-Level Releases (Dg)
(All Atmospheric Stability Classes)

Graph taken from Reference 5, Figure 6
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3.4 DEFINITIONS OF GASEOUS EFFLUENTS TERMS

Section of

Term Definition Initial Use
& = the administrative allocation factor (3.1.1)

for vent v [unitless], which is the
fraction of the station site boundary
dose rate limit which is assigned to

vent v.

Db = the site boundary air dose due to beta (3.2.2)
emissions from noble gas radionuclides

[mrad].

D = the site boundary air dose due to gamma (3.2.2)
emissions from noble gas radionuclides

(mrad].

DomP = dose to organ o of a Member of the (3.2.3)
Public, from radioiodines, tritium, and
radionuclides in particulate form with
half-lives greater than 8 days (mrem].

D/Q' = the annual average relative deposition (3.2.3)
at the location of the Maximum Exposed
Individual [m=2].

F - the expected flow rate in vent v (3.1.1)
(ce/sec].

K; = total body dose factor for gamma (3.1.1)
emissions from noble gas radionuclide i

(mrem/yr per uCi/m3], from Table 3.1-1.
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e,
io

Sectinn of
Definition Initial Use

skin dose factor for beta emissions {3adal)
from noble gas radionuclide i

(mrem/yr per uCi/m3], from Table 3.1-1.

air dose factor for gamma emissions £3:1+1)
from noble gas radiconuclide i

(mrad/yr per uCi/m3), from Table 3.1-1.

air dose factor for beta emissions from (3x8:4)
noble gas radionuclide i

(mrad/yr per uCi/m3], from Table 3.1-1.

dose parameter for radionuclide i and (3.2.1.Db)
organ o, for inhalation, from Table

3.2-1 [mrem/yr per uCi/mdj.

the release rate of noble gas (3.2.1.a)
radionuclide i as determined from the

concentration measured in the analysis
of the appropriate sample required by
the Technical Specification Table
4.11-2 [uCi/sec].

the release rate of non-noble gas (3.2.1.b)
radionuclide i as determined from the

concentration measured in the analysis
of the appropriate sample required by
the Technical Specification Table
4.11-2 [uCi/sec].
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ijo

vs

'
vs

vt

Definition

cumulative release of noble gas
radionuclide i1 over the period of

interest [uCi].

cumulative release of non-noble gas
radionuclide i over the period of

interest [uCi].

dose factor for organ o due to
radionuclide i and pathway j, from

Table 3.2-2 [mrem/yr per uCi/m3, or
m2 - mrem/yr per uCi/sec).

the normal radiation monitor setpoint
for vent v [uCi/cc].

the conservative rz.‘ation monitor
setpoint for vent v, &éssuming all noble

gas is Kr-89 (uCi/cc).

the normal candidate setpoint for vent
v, based upon the skin dose rate limit

of 3000 mrem/yr (uCi/cc].

the conservative candidate setpoint for
vent v, based upon the skin dose rate

limit of 3000 mrem/yr, and assuming all
noble gas is Kr-89 [uCi/cc].

the normal candidate setpoint for vent
v, based upon the total body dose rate

limit of 500 wmrem/yr [(uCi/cc].

Section of
Initial Use

(3.2.2)

(3.2.3)

(3.2.3)

(3.1.1)

(3.1.2)

(3.1.1)

(3.1.2)

(3.1.1)
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Section of
Definition Initial Use

' o= the conservative candidate setpoint for (3:1.3)
vent v, based upon the total body dose

rate limit of 50Q mrem/yr, and assuming
all noble gas is Kr-89 [uCi/cc].

svt

SF = the safety factor; a conservative factor used
to compensate for statistical fluctuaticons and
errors of measurements.

"1j' - relative concentration or relative (3.2.3)
deposition for the Maximum Exposed

Individual, as appropriate for exposure
pathway j and radionuclide i. 1Its
value is X/Q' or D/Q', as appropriate.

xiv = the measured concentration of noble gas (3.1.1)
radionuclide i in the last grab sample

analyzed for vent v [uCi/cc].

the highest annual average relative {3edsd)
concentration at the site boundary in

any sector [sec/m3]. For post-release
calculations, the actual site boundary

X/Q in the affected sector for the

period of the release may be substituted.

x

~

O
L}

X/Q' = the annual average relative (3.2.3)
concentration at the location of the
Maximum Exposed Individual [sec/m3].
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Section 4.0
SPECIAL DOSE CALCULATIONS

Sections 2.2 and 3.0 described calculations which are made in
connection with each effluent release. In addition to these
calculations, the Technical Specifications (Referencz 1) require
or imply that certain other types of dose calculations shall
be specified in the ODCM. These special dose calculations are
described in the present section,

4.1 NECESSITY OF OPERATING EFFLUENT TREATMENT SYSTEMS

4.1.1 Liquid Radwaste Treatment System

Technical Specification 3.11.1.3 reads:

The LIQUID RADWASTE TREATMENT SYSTEM shall be used
to reduce the radicactive materials in liquid wastes
prior to their discharge when the projected doses
due to the liquid effluent, from each reactor unit,
to UNRESTRICTED AREAS would exceed 9.06 mrem to the
total body or 9.2 mrem to any organ in a 31 day period.

The surveillance requirement for this Specification,
which is Technical Specification 4.11.1.3, reads:

Doses due to liquid releases from each reactor unit
to UNRESTRICTED AREAS shall be projected at least
once per 31 days in accordance with the methodology
and parameters in the ODCM.

The Liquid Radwaste Treatmunt System to which this
decision process applies consiasts of the filters and
demineralizers shown schematically in Figure 4.1-1.
Prior to rendering the system inoperable, and at least
once each 31 cdays while the system remains inoperable,
doses due to liguid effluents shall be projected according
to the following guidance:



Doses from all liquid effluents from all liquid radioactive
waste management components shall be included. For
the Hope Creek Generating Station this shall include
releases from the Waste Sample Tanks, Floor Drain
Sample Tanks, Detergent Drain Tanks, Condensate Storage
Tank, and any radioactivity in the Cooling Tower Blowdown
Line.

The projected release rates used in the dose calculation
shall be appropriate to the projected modes of operation
of all the liquid radwaste streams. That is, release
rates from liquid effluent streams which are projected
not to be treated must be based on the analysis of
pretreatment samples, and not of samples taken from
those streams when the treatment systems are in operation.

Doses due to radiocactive materials in liquid effluents
shall be computed according to the methods of Section
- e

The projected dose from Step 3 shall be compared to
the Technical Specification limits above (@.06 mrem
to Ehc total body or @.2 mrem to any organ). If the
projected dose does not exceed the limit, the systems
may be operated as assumed in the projection. If

the projected dose does exceed the limit, one of two

alternative courses must be implemented: a) the treatment
systems on some of the streams must be brought into
operation until the projected dose does not exceed
the limits; or b) all of the Liquid Radwaste Treatment
System at the Hope Creek Station must be brought into

operation.
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4.1.2 Ventilation Exhaust Treatment System

Technical Specification 3.11.2.5 reads:

The VENTILATION EXHAUST TREATMENT SYSTEM shall be
used to reduce radicactive materials in gaseocus waste
prior to their discharge when the projected doses
due to gaseous effluent releases, from each reactor
unit, to areas at and beyond the SITE BOUNDARY would
exceed 2.3 mrem to any organ in a 31 day period.

The surveillance requirement for this Specification,
which is Technical Specification 4.11.2.5.1, readas:

Doses due to gaseous releases from the site shall
be projected at least once per 31 days in accordance
with the ODCM, when the VENTILATION EXHAUST TREATMENT
SYSTEM is not in use.

The Ventilation Exhaust Treatment System to which
this decision process applies consists of the charcoal
and particulate filters shown schematically in Figure
4.1-2. Prior to rendering the system inoperable (other
than for routine maintenance), and at least cnce each
31 days while the system remains inoperable, doses
due to gaseous effluents will be projected according
to the following guidance:

1. All gaseous effluent pathways from the Hop? Creek
Station must be included (including those from
the Gaseous Radwaste Treatment System).

2. The projected release rates used in the calculation
shall be appropriate to the projected modes of
operation of all the ventilation exhaust and
gaseous radwaste treatment systems at both Stations.
That is, release rates from effluent streams
which are projected not to be treated must be
based on the analysis of pretreatment samples,
and not of samples taken from those streams when

4.0-3 Rev. 1, 11/85




the treatment systems are in operation.

3. Dose rates at the Site Boundary shall be computed
according to the methods of Section 3.2.1, and
multiplied by (31/365 = ) 0.0849 to convert them
to a projected cumulative dose for 31 days. Doses
to the Maximum Exposed Individual shall be computed
according to the methods of Section 3.2.3.

4. The projected dose from Step 3 shall be compared
to the Tech Spec limit above (9.3 mrem). If
the projected dose does not exceed the limit,
the systems may be operated as assumed in the
projection. If the projected dose does exceed
the limit, one of two alternative courses must
be implemented: a)the treatment systems on some
of the streams must be brought into operation
until the projected dose does not exceed the
limit; or b)all of the Ventilation Exhaust Treatment
System at the Hope Creek Station must be brought

into operation.

Gaseous Radwaste Treatment System

Technical Specification 3.11.2.4 reads:

The GASEOUS RADWASTE TREATMENT SYSTEM shall be in
operation.

The APPLICABILITY of this Specification is "Whenever
the main condenser air ejector system is in operation.”

The Gaseous Radwaste Treatment System is shown 1in
Figure 4.1-3. No dose projections are required orior
to rendering this system inoperable, but this shall
not be done unless the main condenser air ejector

system is rendered inoperable at the same time.

4.0-4 Rev. 1, 11/85
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Figure 4.1-2

VENTILATION EXHAUST TREATMENT SYSTEM

Gaseous Radvaste

Treatment System
(from Figure 4.1-3)

Untreated Ventilation
Alr Sources

Radwaste Decorn.

North
Plant vVent

Evaporator

Reactor Building

Purge Air

Auxiliary Building

(Typ. of 3)

Radwaste Area
Ventilation Air

Condensate

Demineralizer Room Air

Pipe Chase Air

Feedwvater Heater
Room Air

Untreated ventilation
Air Sources

South
Plant Vent

Building Air

S
(Recirculation)
Reactor . FRVYS
. ¢ . ¢ . System Vent
(Typ. of 6) (Typ. of 2)

———————— e e e
Legend: R
Cc
H
RE
»

= Roughing Pilter
= Charcoal Filter

= HEPA Pilter

= Effluent Radiation Monitor

== This Post-Treetment Wonitor is not an effluent monitor as

designated by the RETI.
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Condenser
offgas

Figure 4.1-3
GASEOUS RADWASTE TREATMENT SYSTEM

Main or
Auxiliary Steam

Recombiner
| Preheater Recombiner Condenser

Typical of 2 Recombiner Packages |

Holdup Pipes jugp—

Guard |

I Cooler
—— et ]
| Condenser Reheater Bed |
l o i b, - |
To North . HEPA Adscorber
Plant Vent | Filter Train |
(Pigure 4.1-2)
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TOTAL FUEL CYCLE DOSE
Technical Specification 3.11.4 reads in part:

The annual dose or dose commitment to any MEMBER OF THE
PUBLIC due to releases of radiocactivity and to radiation
from uranium fuel cycle sources shall be limited to less
than or equal to 25 mrems to the total body or any organ,
except the thyroid, which shall be limited to less than
or equal to 75 mrems.

The total annual dose or dose commitment to a Member of
the Public will be computed as the sum of the doses due
to three components: doses due to radiocactivity released
in effluents from the Hope Creek Station, doses due to
effluents from othe uranium fuel cycle sources, and doses
due to direct radiation from fuel cycle sources. When
it is necessary to perform an evaluation of the total fuel
cycle dose (see Technical Specification 3.11.4.a), it shall
be performed according to the following guidance:

l. Doses due to liquid effluents from the Hope Creek
Station shall be calculated according to the methods
of Section 2.2 of this ODCM, using total releases
for the year from all release pathways at the Station.

2. Doses due to gaseous effluents from the Hope Creek
Station shall be calculated according to the methods
of Section 3.2 of this ODCM, using total releases
for the year from all release pathways at the Station.

3. Effluent doses from the Hope Creek Station shall be
summed with those from the Salem Station to determine
the total dose due to effluents from the uranium fuel
cycle.

4. Direct radiation doses from the fuel cycle will be
inferred from the evaluation of readings from environmental
monitoring devices (see Section 5.1).

4.0-8 Rev. 1, 11/85



INITIAL EVALUATION OF UNPLANNED GASEQOUS RELEASES

For the purpose of initial assessments of the impact of
unplanned gaseous releases, dose calculations for the critical
receptor in each affected sector may be performed as follows.

For each location, X/Q' and D/Q' will be calculated according
to the methods of Section 3.3 of the ODCM, using the measured
meteorological parametery for the period of the unplanned
release. The location of the critical receptors and the
pathways j which should be analyzed for each critical receptor
are shown in Table 3.2-4. (For very rough calculations,
the annual average X/Q and D/Q for each receptor are given
in Table 3.2-5.) The R;; for the appropriate exposure
pathways and age groups will be selected from Tables 4.3-1
and 4.3-2.

4.0-9 Rev. 2, 1/86



Page 1 of 3:

Table 4.3-1
INFANT PATHWAY DOSE FACTORS FOR SECTION 4.3 (Rij)

Dose Factors for Composite Worst Organ

| ISOTOPE | IMMALATION | GROLMD PLAME| GRB/CIMMILK| GRE/COMAGAT! UEGETATION |
31 GAIER | LM | 2N | LAEN | 0 8eEen |
IC-14 1 2.666€404 | 0.0006-00 | 37226409 1 0.0006408 | 00006400 1
W24 | 10S6EVB4 | 13856407 | 245307 | 00006400 | 0.0006+00
P32 1 2.0306906 | 00006400 | 2.5496+11 | 0.0006400 1 0000608 1
10051 | 1.284ES04 | S.SO6EW08 | 7.47E+06 1 0000608 1 0000680 1
IMESE | 99966405 | 1629609 | 6.2056407 | 0000600 1 8 0006e00
56 | 7168604 | 1.0GBEW0S | 4.554E00 | 0.000E-00 | 0 000608 1
IFE-55 | 66946904 | 0.0006408 | 2.1506408 1 0.0006408 1 0.0006+08 1
IFE59 | 1.0ISE«06 | 3204608 | 6.234€+08 | 0.00000 | 8 000E00 1
10058 | 27706408 | 4.4G4E-08 | 9.634Ee07 | 0000600 1 0.0086:08 1
I00-60 | .508Ee06 | 2.5326410 1 3337408 1 0.0006+00 | 0.0006e08 1
INI-43 | 3388405 | 0.000€-00 | 5.558€+10 1 000000 1 8 000608 1
INI-65 | 50126904 | 34516005 | & G0SE01 1 0 000Ee00 1 3 006Ee00 1
10064 | 14986404 | 6.676E°05 | 6.056E+08 1 0.0006+08 1 0.0006.00 1
1RG5 | 66606405 | B.5836-08 | 30296410 | 0.0006.00 1 0000680 1
IDR6S | 13206404 | 0.0006000 1 613309 1 0.0006.00 | 8000608 1
8D | 30086402 | 70703 1 1.4GGE-00 1 0000600 1 0 000600 1
IW-84 | 4004402 | 2363605 | 1.9986-22 1 0.0006:00 1 0000608 1
W85 | 20446401 | 00006408 | 00006400 | 0.000E+00 | 0. 000€+00 1
86 | 1904EW05 | 1.027407 | 35406410 | 0.0006+00 1 0 000€.08 1
-8 | 55726402 | 3.77984 | 2.9826-44 1 0000600 | 0.0006-80 1
1R85 | 32066402 | 1476600 | S.431E52 1 0.0006e00 ) 0 0006900 1
I89 | 2030606 | 25096084 1 20026410 1 0000600 | 0 000630 )
ISR90 | 40806407 | 0.0006°08 1| 1.934E+11 1 0.0006.00 | 8 000608 1
VOROL | 7.3MEA04 | 25116486 | 51156406 1 0 0006400 1 D.0N0EeDD )
* -~ See Note, page 4.0-16

Units:

Inhalation - mrem/yr per uCi/m3
- m? mrem/yr per uCi/sec

Others

4.0-190
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Table 4.3~-1 .
INFANT PATHWAY DOSE FACTORS FOR SECTION 4.3 (Rij)

Page 2 of 3: Dose Factors for Composite Worst Organ

| ISOTOPE I [MMALATION | GROUND PLAME | GRS/COMANILKI GRS/COMTEAT! UEGETATION |
ISR-92 | LAMIESNS | B.63IEA0S | 7 962681 | 0 O00ES80 | 0.000E+80 |

R B S Ee e rennen e e e et ass st rrerestaeseesssensnss e

UM | 266403 | 11616405 | 2.985€-15 1 0.000E+00 | 0.0006+00 )
IY-91 | 24506406 | 120706 | 8.3546406 | 0.0006400 1 0.0006s0 |
IY-92 1 L266Ee0S | 21426005 | 1633401 | 0.0006400 | 0.0006+08 |

e e T T T ——— —-—— -

I¥-93 | L.666E0S | 2.534E05 | 2.826E+04 | 0.0006+00 | 0 000E+00 |

-

IZR-95 | L.7S0Ee06 | 2.837+08 | 1.314E406 | O0.0006408 | 0.0006.09 |

B e —— -

IZR-97 | 1.400E+05 | 3.445€406 | 7. 073Ee04 | 0.0006+00 | 0.0006+08 |

ING-95 | 4 7BREMIS | 1.4S7E488 | 3. 3146408 | 0.000E<00 | 0.0006-98 |

O - e Ee e PR e antannnenseanssssesstnssnsnssseesssessssmass

ITC-99m | 2.030E+05 | 2.109+05 | 2.618E+04 | 0.000E+00 | 0.0006+00 |
ITC-101 | B.442€+02 | 2.260E+04 | 7.771E-57 | Q.0006+60 1| 0.000E-00 |

R B a e e s ot n st s s s e - e s e e s e e eesssss
.. .. s s atnese s e reraetenesstssasaesatssssssssnssnamens

S R e a R SRR hesnEEnrEnEtehEtatasttacd ostatsts Bt otnsssssssanndesas

ITE-127M | 13126406 | 1.083€<05 | 1.649€+05 | 0.000E+00 | 0.0006+08 |
ITE-127 | 2.436E+04 | 3.2936+03 | 2.162€+05 | 0.0006400 | 0.0006+08 |

(TE-129M | 1.680E+06 | 2.305€+07 | 2.2046+09 1| 0.000E+00 | 0 000E+88 1

......................

—

ITE-129 | 2.6326+04 | !.076(0“-| 2.670E-07 | 0.000E<00 | 0.000E+00 |

e T R —— - e A —

ITE-131M | 1.98BE«05 | 9.459€+06 1 3.64406+07 | 0.000E+00 | 0.0006+00 |

O R A S AN e e ats A et ts P e rta T ae ettt sttt eans teatntesasetnsesssssssssesses

ITE-132 | 34026405 | 4.968E+06 | 1.034E+08 | 0.0006+00 | 0.0006+08 |

- - -

PI-130 1 1596E«06 | 66926406 | 1.39%E40% | 0000600 | 0000600 |

B e L —— - -

* -~ See Nota, page 4.0-16
Units: Inhalation - mrem/yr per uCi/m3
Others - m2 mrem/yr per uCi/sec
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Table 4.3~-1 iy
INFANT PATHWAY DOSE FACTORS FOR SECTION 4.3 (Rij)

Page 3 of 3: Dose Factors for Composite Worst Organ

AGE GROLP ( INFANT ) ( N.A. ) ( INFONT ) ( INFANT ) [ INFANT )

- e ——

TRBWPMLL ERAATEARREOEGED RS CORADBEBAW G SIS S DS HRGHSE TS BGS S BN P I NS SN Bn OSSP S e w
................................................................................
L T TSRS SAME S SSE LG SE S SSEEASRE S 0 BB RS GBS S AEH SR RN SEE et S SRR S S ems e

=133 1 3.556E+06 | 2.981€+06 | 1.527%+18 | 0.0006+00 | 0.000E+00

B - .- - Rl T L ——

V=134 | 44526404 | S 305E405 | 1.337-09 | 00006400 | 0 000688 |
V=136 | 69586405 | 2947406 1| 31856407 | 0.0006900 1 00006008

Dt i e

PRSI IT T T EREASE S EN S AE LS SPPIBENITEIONBNEEDES SIS SO 60 EESISNOSHE 66 S5 s SasrEeEEes

R I THASSE S LA EO R RO SEPEREIS S S et SS SRS EEES S BS A EE NS S SN SSESE8EEsSeees o

-..---.-.----------------------..------------------------.-----..----..-.-- -----

.-..------.--co---—----------------------------.-------------------------.------

T R A NR RS S0 SIS S 0 5 SIS RS S Sl DB S S D s S 5 Ao S P OB TS S

----.----.-------.----------.----------------.--------..-----------.------------

B e e e e S

L RGGC SRttt ASEtESESHSEESEETES IR SEERES St RN RS SNETEEEEES eSS e s eeee

Lo SRALEENEEETHEA S SIS BB ARG SE S SN EERHSE S TES S eSS EEEeN S S e R el e

-------------------.---------.-...--.--.-------------------------.-----..---.o--

-

B S S AR S LEERE SO6 4 ehEENE LR ANTEEEHEN OO ats S ees st s s o n s st tess seetsdnensnesas

.----------------..-.,-.-0‘.‘---.—------‘--------—-----.------.------.----. .....

* -~ See Note, page 4.0-16
Units: Inhalation - mrem/yr per uCi/m3
Others - m? mrem/yr per uCi/sec
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Table 4.3-2
CHILD PATHWAY DOSE FACTORS FOR SECTION 4.3 (Rij)

*

Page 1 of 3: Dose Factors for Composite Worst Organ

OI!WU!IIHUUWHIOGHNI)EOCIGBAIWNRMIH&OIHG"!tﬂ!ﬂ"“ll

3 LI29E0Y | 0ANNE00 | 1 SSIESEY | 2012608 1 3 95%Ea0 )
IC-1a | YSOEA04 | 0000600 | 1OUIESS | 5106 1 B BT
?FZEZ'"I"ETZEEIB"7"1735355‘7'"u"ifiiiiii}"?"ifilliiiin?"ifii'oii"]
IB-32 1 26056406 | 0.0006000 | 121l | LAMEDN 1 3 TEm
ICRS1 1 169E-D4 | 55066006 | 8SEOENDE | I 41505 | & I0Eee
IMSe | LSTES | LGISEM | 3.IED | LIRED | 5 skEem
W56 | 12326005 | 1.068Ee06 | 2.966E-00 | J.ATE-51 1 200968 |
WE-SS 1 L 110605 | 0.000608 | 17788 | 727608 1 801 1
IFES9 1 12696406 | 3204408 | 3.220E408 | 10086009 1 & 69N b )
10050 1| 1.106E\06 | 44646+ | 11260 1 1SR 13 E
ICO-60 | 7067606 | 2026010 1 JANEN | 6ABEW | 1w
N3 1 820405 | 0000600 1 & FIE N 1 4EIED T3 e
N85 1 839096404 | 34SIEN 1 3 T 6 AedEoe L2006 )
ICU-66 | 367608 | 607608 1 5 5MEDS 1 2INED 1S IR T
D651 SIS | BSEIEM 1 LR 1 LeEe T 2.1646009 |
IDH69 | LOIBE04 | 000060 | 1ES 3 00E TS BT
IE:E?"’?“I%ZEIBE"?"3fi33€:i§“'u"if'v33€:31"T'if?ﬁé:if'u"i'.ii«'i'oii"I
VRGeS aME | 2 1 LORED T 00N 1B
IOR-85 | 2.STIESO1 | 0.0006400 | 0.000E+00 | 0.0006°00 | O 00008 1
P86 | LIRS | OB | LISED 1 9IS
1PB-08 | 5 4246402 | 3 7MEBe | 1DBE44 1 0900 €27 |
19885 | 34526402 | 147608 222650 1 00006000 1 4699626
189 | 21576006 | 25096404 | 1.OSIEe1D 1 766168 1 3 eevEein 1
15990 | 1.0106°08 | 0.000€+00 LT 1 LS 1 120607 )
1911 LIS | 251068 1 G | B aeTe LIS%06 |
* -~ See Note, page 4.0-16
Units: Inhalation - mrem/yr per uCi/m3
Others -~ m2 mrem/yr per uCi/sec
4.0-13 Rev.
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Table 4.3-2
CHILD PATHWAY DOSE FACTORS FOR SECTION 4.3

*
(Rij)

Page 2 of 3: Dose Factors for Composite Worst Organ

| 1SOTOPE|  INAATION | GROMD LA RS COMNILK | CRS/COMAEAT|

-

ISR-92 | 2.4048 | B.63IE05 | 65T | 5.55E-4@ | 1.IMEe |
-0 | 2.6RE05 | SWED | L6 1 IR T e e
-OIN 20026003 | 11616 1 8269616 1 000N LI
W11 262706 | LADE 1 82770 1 3 00M 1 1 e
V921 290605 1 204260 1 LA 1 LI e e
93 T IBRSENDS | 25305 1 250004 1 3. IED 1 4 e T
B 223606 | 2008 1 LINEs | SN T 8 e
B9 1 TSUEDS | 3.0 1 660060 1 T IIeE T T s
MBI 42605 | LT 1 36TEM 1 3 e T DT
M09 1 LIES | 4 2E06 | 160 1 IR LR
ITC-0 1 GBIOE | 210965 1 2360 1 L IED TS e
ITE-101 1 58866402 | 2.2606404 | 3054650 1 000600 1 1 aiE T
?i]:iii"I"Z'Zﬁé:&i"?"I.'iéiéiii"?"i'iiiéiii"r'2°§5§EI§"I"§°$5IE:§"I
u'i'ifis"'?"6'%'%&:62"?"5':Hiéiis'"?"i.'iiiéiii"ri'iiié:}?'F"ifiiiézii"I
IRE106 1 La2Ee07 | 50496 | 27066006 1 1 OET T T e
WG-LI0W | 5. 46606 | 401609 1 260910 1 1O 1 smE e
ﬁi:iiié'?"2'555&:53"I"E.'iiiai"?"i'iiiéiéi"?";'iéiiiié"?"i.'§636335"7
ﬁi:iii?'u'"f'ﬁiizii"?"f'iiis':is'"I"ﬁiilii"I"i'iiiéiii"I“i'iié:éi“?
ITE-127 | 5 6246404 | 3.29%0) | 1.899EW08 1 2SSF00 1 3 ememe
ITE-129M | 17616406 | 23056080 1 1 2666409 | 83456409 | 2.40Ee0 1
ﬁi:i'};"?"5'335553"?"{65&7.2"I“ﬁﬁﬁi“?"6.'6556:35"7"5.'562&352“'?
TE-131M 1 3 DBE0S | 9 4S9 | 3 SAED | 156060k 1 2 IeE
ﬁizﬁf"?"5.'55'2555"T°'5'2566355"T"i'iiié:ii"T"&fiiiéiii"?"i.'i&-'ii"I
I?Efﬁi"?"5'552:65"7"275365;'T"ifiiiéiii“?“l°Gié:65"?"i,'iiféiii"?
Efiiii°:F"i'éiiéiii"?"i'i;k“&"i"i'iii:ii"?"i'iiiéiii"?"i'5566:3"7
* == See Note, page 4.0-16
Units: Inhalation - mrem/yr per uCi/m3
Others - m? mrem/yr per uCi/sec
4.0-14 Rev.
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Table 4.3-2

CHILD PATHWAY DOSE FACTORS FOR SECTION 4.3 (Rij)'

Page 3 of 3: Dose Factors for Composite Worst Organ

| [SOTOPE|  [NMALATION | GROLUND PLAME | GRS/COMMILK! GRS/COMMEAT! UEGETATION |

- -

TI-131 1 16246407 | 2.889E407 | 689411 | B.7SSE409 | 4. 754E10 |

s ssEsTeErT R E .-

FRR—————————R L L Lttt bt g
BT Ee R eEetEEeREeeseereeteReet S stet aeReeEs SEeBeastasEEsnessssbnaesssaste

PSP TORT BN SNND S SE SRS S DERSESGIETOMUGNT SENESCLDCCEHSEELEEEEHEReSEansaEheeetne

...............................................................

e ————— S L DL Ll L Sl L L Ll ittt

I0S-134 | 1.014E+06 | B.007E+49 | S.910E+10 | 2.407E+09 | 2.631E10 |

I0S-136 | 1.7096+05 | 1.7026+08 | 4.412€+09 | 7.041E+07 | 22474\ |

- -

I0S-137 | 9 06SE+05 | 1.2016+10 | S5.129€+10 | 2.122€+09 | 2.392€410 !

IS-138 | 9.399E+02 | 41026405 | B.794E-23 | 0.000€+60 | 9.1”(-11.“!

P ——————— RS Sl S L ettt

PR —————— PR S bt e

IR ———————— R B S R S 88 LS S ittt

198141 | 2.919E+0% | 4. 754E+84 | 3.1126-45 | 0.000€+00 | 2.042€-21 |

- -

B 14) 1 1643603 | 5.064Es04 | 0.000E+00 1| 0.000€+00 | &.1056€-39 |
(UA140 | 22576405 1 2.180907 1| 3.0126+05 | 8.7376402 | 3.166E+87 |

- - -

ILA140 | 7.58SE04 1| 9.1226485 | B.278E-06 | 0.000600 | 2.141€401 |

- - -

PRSP ——— P S TR R S S L it bt

R ———p——— R R L Ll ittt

ICE-144 | 1.1956+07 | B.032€+87 | 2.1106+08 | 3.011E+08 | 1.039€10 |

1PR-143 | 43296405 | 0.000€480 | 1.234E+06 | S5.7426407 | 1.57%%E+W |
1PO-144 | 1.565E403 | 2.1126483 | 3.246E-50 | 0.000€+00 | 3.829€-23 |

IND-147 | 32826405 | 1.0096487 | 90876405 | 2.394E+07 | 9.197E87 |
14-187 | 9.1026+04 | 2.749E+86 ! 3.850E+06 | ‘C}“’.i ]-;T;o.é"-'
IP-239 | 6. 401EWBA | 1.9%Ee86 | 145405 | 3 SIELRS | 1ISENND
* == See Note, page 4.0-16
Units: Inhalation - mrem/yr per ucCi/m3
Others - m? mrem/yr per uCi/sec
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NOTE:

The Rij values of Tables 4.3-1 and 4.3-2 were calculated
according to the methods of Reference 6, Section 5.3.

The values used for the various parameters and the
origins of those values are given above in Table 3.2-3,
with the following exceptions:

1) Rather than being organ-specific, the ingestion
and inhalation dose conversion factors (DFL and
DFA) were chosen for a composite worst organ.
That 1s, for each age group and radionuclide,
the dose conversion factor used was the highest
of any for that age group and radionuclide.

2) The ground plane dose factors (DFG) used were
the higher of those given for the total body
and the skin in the referenced table of Reg. Guide
1.109.

These R, yalues are therefore conservative and are
most appropriate for initial or rapid assessments.

4.0-16 Rev. 1, 11/85




DOSE TO A MEMBER OF THE PUBLIC DUE TO ACTIVITIES INSIDE
THE SITE BOUNDARY

In the event that the annual land use census or other informa-
tion should indicate that individual members of the public
may be inside the site boundary for more than a few hours
each year, doses to such members of the public shall be
calculated according to the methods of Sections 2.2 and 3.2.




Section 5.0
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Technical Specification 3.12.1 states, in part:

The radiological environmental monitoring program shall be conducted
as specified in (RETS) Table 3.12.1-1.

A description of the Radiological Environmental Monitoring Program
thus specified is presented in this section.

5.1 SAMPLING PROGRAM

The radiological environmental monitoring program will
be conducted in accordance with Table 5.1-1 at the locations

specified in Figures 5.1-1 and 5.1-2.

NOTE: For the purpose of implementing Technical Specifi-
cation 3.12.2, sampling locations will be modified

as required to reflect the findings of the Land

Use Census.
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COLLECTION METHOD

TYPE AND PREQUENCY

oF AwaLYSIS

EAFOSURE STATION
PATHNAY cope LOCATION
I. AIRBORNE
(a) » el 5.8 mi N of vent
»
L 252 9.4 ml NNE of vent
T
i w2 8.7 mi NNE of vent
Cc
u M 110 =i NE of Station
L
B 1001 3.9 mi SSw of vent
T
e 16l 4.1 =i NNW of vent
s
(b) 1 irl 5.8 =i N of vent
o 282 @.4 »i NNE of vent
D r2 8.7 mi NNE of wvent
1 ELRY 118 a1l NE of Stetion
~ 1901 3.9 mi S5W of vent
[ 3 16el 4.1 mi NN of vent
S
1. soit
irl 5.8 mi N of vent
282 0.4 nl NNE of vent
el 4.4 sl NNE of vent
2Fl 5 ®1 NNE of vent
2F2 8.7 mi NNE of vent
GiLe 16.6 mi NE of wvent
nie 119 »i NE of Station
S0l 3.5 mi £ of vent
iepl 3.9 1 S5 of vent
161 4.1 mi NNW of vent

# Control Station

Continuous low volume air
sampler. Sample collected
every week along with filter
change.

A TEDA-impregnated flow-through
charcoal cartridge s
connected to alr particulate
sampler and is collected
weekly at filter change.

5011 samples taken in general
accordance with procedures out-
lined In HASL-300 (Rev. 5/73):
19 soll plugs to & depth of 6°
over an area of 25 ft2, compos-

ited and sealed in a plastic bag
at each location. A sample will

be collected fros esach locetion

once every ) years. If & suit-

able sample cannot be obtained at
& location, a sasple shall be ob-

tained from & new location, and

NRC shall be notified in writing

of the nev sample location.

Gross beta analysi:s on each weekly
sample. Gamma spectrometcy shall
be performed If gross bets exceeds
ten times the yearly wean of
Control Statiom value.

Gross beta analysis performed > 14
hr. after sampling to allow for Radon
and Thoron daughter activity decay.

GCamma !.otoptc analysis on quarterly
composite.

Iodine~13] anslysis performed on
sach veekly sample.

Gamma spectroscopy on esach sample
at time of collection.

Sr~-9@ analysis on one sample frow
each locetion st tiese of collection.

¢ 340 Y ebeg
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EXPOSURE
PATHUWAY

STATION
cooe

LOCATION

TYPE AND FREQUENCY

COLLECTION METHOD OF ANALYSIS

III. DIRECT

irl
163
252
2l
2
2r5
nie
el
ir2
el
G
i
RLE])
402
5si
sol
srl
682
6rl
781
w2
9El
1051
8ol
ior2
18ci
Lisi
1182
ri
1281
12¢71)
13l
1irl
1yr2
1irl

# Control Station

5.8 mi N of vent
18.5 mi N of vent
2.4 »l NNE of vent
4.4 8l NNE of vent
8.7 mi NNE of vent
7.4 mi NNE of vent
34 sl NNE of vent
4.1 »i NE of ‘ent
S.1 mi NE of vent
8.6 mi NE of vent
16.6 ml NE of vent
32 sl NE of vent
118 sl NE of vent
3.7 mi ENE oOf wvent
1.0 al E of vent
3.5 »i B of vent
8.8 ai E of vent
9.2 »i BSE of vent
6.4 »i ESE Of vent
.12 mi SE of vent
9.1 »il SE of vent
4.2 mi S of wvent
@.14 i S5N of vent
3.9 mi SS5e of vent
5.8 mi S5 of vent
11.6 i S5W of vent
2.29 mi SW of vent
5.8 mi SW of vent
5.2 mi1 3w of vent
4.4 mi WSW of vent
9.4 oL WSN of vent
4.2 i W of vent
9.8 ai ¥ of vent
6.5 mi W of vent
9.) sl W of vent

2 TLD's collected froe sach
location quarterly.

Gamma dose quartecly

¢ 30 7z ebeg
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EXPOSURE
PATHWAY

STATION
cone

LOCATION

COLLECTION METHOD

TYPE AND FREQUENCY
OF ANALYSIS

111. DIRECT
Tcont'a)

IV. WATER
(a)

. N »>» " ®» C @

(b)

oz C O ™0

(e)

O 2 -~ = z

14p1
1472
1513
i6el
16¥2
16Gie

7€l

1ial

12Ci

i1erl

25)

el

F )

# Control Station

3.4 ml WNW of vent
6.6 mi WNW of vent
5.4 mi NN of vent
4.1 =l NNW of vent
8.1 ml NNW of vent
14.8 mi NNN of vent

1 mi W of Mad Horse

Crk.; 4.5 ml SE of vent

“ 650 ft 8w of vent

2.5 mi WSW of vent

C&D Canal;
6.9 mi NNW of vent

Onsite

4.1 =i NE of wvent

Salem Water Co. (raw);
8 ®»i NNE of vent

2 TLD's collected from each
location quarterly.

Two-gallon sample to be collec~

ted monthly, providing winter
icing conditions allow sample
collection.

Two-gallon grab sample collec-
ted monthly, only if source ias
likely to be affected.

5@ =l aligquot teken daily and
composited into & msonthly
2 gallon sample.

Gamma dose quarterly.

Gamma isotopic analysis msonthly.

H-3 snalysis on msonthly sample.

Gamma isotopic analysis on quarterly
composite.

Gross beta msonthly.

Gamma (sotopic analysis on
monthly composite.

M-} on guarterly composite.

¢ 40 £ @beg
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EXPOSURE STATION TYPE AND FREQUENCY
PATHWAY CODE __ LOCATION COLLECTION METHOD OF ANALYSIS
V. AQUATIC
8 el 1 @i W of Mad Norse Sample of benthic organisms Gamma jsotopic and Sr-99@ analyses
e Crk.; 4.5 mi SE of vent and sssocisted ssdiment, taken on sach semiannual sample.
N semiannually.
T 1iAl T 650 ft SW of vent
L]
o 12cue 2.5 w1 WSW of vent
S
VI. INGESTION .
(a) » rsa 6.3 i NNE of vent Four~-gallon grab sample of Gamma isotopic and lodine-13]
! 1 G 16.6 i NE of vent fresh milk collected semimonthly analyses on sach sample, on
L sr2 7.8 »i B of vent when cows atre on pasture, collection,
K 1ie) 4.9 ml ¥ of vent sonthly at other times.
14r1 5.5 ml WNN of vent
(b)) r 11A) Outfall ares; Two key samples of fish sealed Gamma isotopic analysis on edible
I T 6580 ft SW of wvent in plastic bag or jar and portion, on collection.
s frozen, sesiasnnually or when in
L] 1cue Weast Bank, opposite sesason.
Artificlial Island;
2.5 mi WSN of vent
(b} ¢ Lial Outtfall ares; Two key samples of crab sealed Gamma isotopic analysis on edible
- T 650 ft Sw of vent in plastic bag or jar and portion, on collection.
A frozen, semiannually or when In
L) 12ci0 West Bank, opposite ssason.

§ Control Station

Artificial Island;
1.5 mL WSW of wvent
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EXPOSURE
PATHNAY

STATION
cooe

LOCATION

COLLECTION METHOD

TYPE AND FREQUENCY
OF ANALYSIS

V1. INGESTION
cont

(d) FRUITS
OR
VEGETA-
TION

(o)

mx » 0

Gl

2El

2F1

# Control Station

BEx = Location to be given at time of collection.

19.2 mi N of wvent

4.4 »i NNE of vent

5.9 mi NNE of vent

Stetion vicinity,
E side of estuary

W aide of estuary,
3 - S »i from vent

Wicthin 10 wi of
Station

Samples collected during normal
normal harvest season, sealed
in plastic, and frozen it
pecishable. Sufficient sample
collected to yield 509 grams

of dry weight.

Muskrats skinned and
frozen semiannually.

Beef portion of cow sampled and
frozen semiannually, subject to

availability of slaughtered cow.

Radiolodine detersination on green
leafy vegetables, on collection,
if any ares is ircigeted by water
into which plant liguid wastes
have bDeen discharged.

Gamma ilsotopic snalysis on
collection, (f any ares I8 irrigated
by water into which plent liquid
vastes have been discharged.

Gemma isotopic snalysis on edible
portion (only), upon collection.
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Figure 5.1-1
ONSITE SAMPLING LOCATIONS
ARTIFICIAL ISLAND
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OFFSITE SAMPLING LOCATIONS
ARTIFICIAL ISLAND




INTERLABORATORY COMPARISON PROGRAM

Technical Specification 3.12.3 states, in part:

Analyses shall be perfc 'med on radiocactive materials supplied
as part of an Interlaboratory Comparison Program that has
been approved by the Commission.

Participation in an approved Interlaboratory Comparison
Program ensures that an independent check on the precision
and accuracy of the measurements of radiocactive materials
in environmental sample matrices is performed. This check
is performed as part of the QA program for environmental
monitoring in order to demonstrate that the results are
valid for the purpose of Section IV.B.2 of Appendix I to

10CFR52.

A summary of the Interlaboratory Comparison Program results
obtained is required to be included in the Annual Radiological
Environmental Operating Report pursuant to Technical Speci-
fication 6.9.1.11.

5.'-9 R.V. 1'




