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HOPE CREEK GENERATING STATION
OFFSITE DOSE CALCULATION MANUAL

INTRODUCTION

The Hope Creek Offsite Dose Calculation Manual (ODCM) describes
the methodology and parameters used in: 1) the calculation of
radicactive liquid and gaseous effluent monitoring
instrumentation alarm/trip setpoints; and 2) the calculation of
radicactive liquid and gaseous concentrations, dose rates and
cumulative quarterly and yearly doses. The methodology stated 1in
this manual is acceptable for use in demonstrating compliance
with 10 CFR 20,106, 10 CFR 50, Appendix I and 40 CFR 190,

More conservative calculation methods and/or conditions (e.Q..,
location and/or exposure pathways) expected to yield higher
computed doses than appropriate for the maximally exposed person
may be assumed in the dose evaluations.

The ODCM will be maintained at the station for use as a reference
guide and training document of accepted methodologies and
calculations. Changes will be made to the ODCM calculation
methodologies and parameters as is deemed necessary to ensure
reasonable conservatism in keeping with the principles of

10 CFR 50,36a and Appendix I for demonstrating radicactive
effluents are ALARA,

NOTE: As used throughout this document, excluding acronyms,
words appearing all capitalized denote the application of
definitiors as used in the Hope Creek Technical
Specifications.

1 Rev. 8
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‘ 1.0 Liquid Effluents

1.1

Radiation Monitoring Instrurmentation and Controls

The liquid effluent monitoring instrumentation and
controls at Hope Creek for controlling and monitoring
normal radiocactive material releases in accordance
with the Hope Creek Radiological Effluent Technical
Specifications are summarized as follows:

1) Alarm (and Automatic Termination) - Liquid

Radwaste Discharge Line Monitor provides the alarm
and automatic termination of liquid (RE4861)
radicactive material releases from the liquid
waste management system as required by Technical
Specification 3.3.7.9.

2) Alarm (Only) = The Cooling~Tower Blowdown Effluent
Monitor (RES8817) provides an Alarm function only
for releases inty the enviroment as required Dy

Technical Specification 3.3.7.9.

Liquid radioactive waste flow diagrams with the
applicable, associated radiation monitoring
instrumentation and controls are presented in
Figure 1=-1.

P Rev., 8




Hope Creek ODCM 5/.7,88

. 1.2 Liguid Effluent Monitor Setpoint Determination

Per the requirements of Technical Specification
3.3.3.8, alarm setpoints shall be established for ths
liquid effluent monitoring instiumentation Lo ensure
that the release concentration limits of
specification 3.11.1.1 are met (i1.e., the
concentration of radicactive material released in
ligquid effluents to UNRESTRICTED AREAS shall be
limited to the concentrations specified in 10 CFR 20,
Appendix B, Table II, Column 2, for radionuclides and
2.0E-04 uCi/ml for dissolved or entrained noble
gases). The following equation® must be satisfied to
meet the ligquid effluent restrictions:

C (F + ¢£)

"I' S 4 | sscesssassns - (1.1)
£

where:

C = the effluent concentration limit of Technical
Specification (3.11.1.,1) implementing the
10 CFR 20 MPC for the site, in uCi/ml.

¢ = the setpoint, in uCi/ml, of the vadiocactivity
monitor measuring the radiocactivity concentration
in the effluent line prior to ¢tlution and
subsequent release; the setpoint, represents a
value which, if exceedeu, would result in
concentrations exceeding the limits of 10 CFR 20
in the UNRESTRICTED AREA.

* Adopted from NUREG-0133

3 Rev. ¥



Hope Creek ODCM 7,423 74d7

£ = the flow rate at the radiaton monitor location,
in volume per unit time, but in the same units as
F, below

F = the dilution water flow rate as measured prior to
the release point, in volume per unit time.

(Note that if no dilution is provided, ¢ < C. Also, note that
when (F) is large compared to (f), then (F + £) = F.]

1.2,1 Liquid Effluent Monitors

The setpoints for the liquid effluent monitors
at the Hope Creek Generating Station are
determined by the following equation:

MPCe * CTBD

SP -(- - - - .- +* bkq (102)
RR
witht
£ ci
MPCe B @ emwme- - - (103)
L (Ci / MPCY)
where:

SP = alarm setpoint corresponding to the
maximum allowable release rate (uCi/ml)

MPCe = an effective MFC value for the mixture
of radionuclides in the effluent stream
(uCi/ml)

4 Rev. 8
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MPC1

CTBD

bkg

-

Hope Creex WOLM 5,17 /9vd

= the concentration of radionuclide 1 1in

the liquid effluent (uCi/ml)*

*NOTE: The concentration mix must

include the most recent
composite of alpha emmitters,
Sr-89, Sr-9%0, Fe~55, and H-J as
per Technical Specification
3.11.1.1,

the MPC value corresponding to
radionuclide i from 10 CFR 20,

Appendix B, Table IIl, Column 2 (uCi/ml)
the Cooling=Tower Blowdown Discharge
rate at the time of release (gal/min)
the liguid effluent release rate
(gal/min) at the monitor location
(i.e., at the liquid radwaste monitor
or at the CTBD monitor).

the background of the monitor (cpm)

The radiocactivity monitor setpoint equation

(1.2) remains valid during outages when the
Cooling=Tower Blowdown discharge is
potentially at its lowest value. Reduction of
the waste stream flow (RR) may De necessary
during these periods to meet the discharge
criteria. Procedural restrictions prevent

simultaneous liguid releases.

5 Rev. 9
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1.2.2 Conservative DefavLlt Vaiues

Conservative alarm setpoints may be determined
through the use of default parameters.

Table l-1 summarizes all current default
values in use for Hope Creek.

They are based upon the following:

a) substitution of the effective MPC value
with a default value of 4,1YE-US5 uCi/ml for
radwaste releases (Refer to Appendix A for
justification);

b) substitutions of the Cooling=Tower Blowdown
discharge rate with the minimum average
flow, in gal/min; and,

¢) substitutions of the effluent release rat-
with the highest allowed rate, in gal/min.

With pre-established alarm setpoints, it 1s
possible to control the radwaste release rate
(RR) to ensure the inequality of equation
(1.2) is maintained under changing values for
MPCe ana for differing Cooling-Tower Blowdown
discharge.

6 Rev., ¥
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Liguid Effluent Concentration Limits = 10 CFR 20

Technical Specification 3.11.1.1 limits the
concentration of radicactive material in liquid
effluents (after dilution in the Cooling-Tower
Blowdown Discharge System) to less than the
concentrations as specified in 10 CFR 20, Appendix B,
Table 1I, Column 2 for radicnuclides other than noble
gases. Nobla gases are limited to a diluted
concentration of 2,0E-04 uCi/ml. Release rates are
controlled and radiation monitor alarm setpoints are
established as addressed above to ensure that these
concentration limits are not exceeded. However, in
the event any liquid release results in an alarm
setpoint being exceeded, an evaluation of compliance
with the concentration limits of Technical
specification 3.11.1.1 may be performed using the
following equation:

...... T) e mmm - (1.4)
CTBD + RR

where:

Ci = actual concentration of radionuclide i as
meaured in “ne undiluted liquid efiluent
(uCi/ml)

MPCi = the MPC value correspondiny to radionuclide i
from 10 CFR 20, Appendix B, Table II, Column 2
(uCi/ml)

= 2E-04 uCi/ml for dissolved or entrained noble
gases

RR = the actual liquid effluent release rate
(gal/min)

CTBD

the actual Cooling-Tower Blowdown discharge
at the time of release (gal/min)

7 Rev. 8
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. 1.4 Liquid Effluent Dose Calculation = 10 CFR 50

1.4.1 MEMBER OF THE PUBLIC Dose = Liguid Effluents

Technical Specification 3.11.1.2 limits the
dose or dose commitment to MEMBERS OF THE
PUBLIC from radiocactive materials in liquid
effluents from Hope Creek Generating Station
tot

- during any calendar quarter:
< 1.5 mrem to total body
< 5.0 mrem to any organ

- auring any calendar year:
< 3.0 mrem to total body

‘ € 10,0 mrem to any organ

Per the surveillance requirements of Technical
Specification ¢,11.1.2, the following
calculation methods may be used tor
determining the dose or dose commitment due to
the liquid radicactive effluents from Hope
Creek.

8.,35E-04 * VOL

DO ® wesesmeccncceses *F(CL * Al0) (1.7)
CTBD

where:!

Do = dose or dose commitment to organ

o, including total body (r

8 Rev. 8



Aio = 1,14E+05 ((UI * BIi) + (UF * BFi)] DFi

where:

Alo -
1.,14E5 =
Ul =

Alo

Ci

VoL

CTBD

8,35E-04

Hope Creex QODCM 9

site-relu.ted ingestion dose
commitment factor to the total
body or any organ o for
radionuclide 1 (mrem/hr per
uCi/ml)

average concentration of
radionuclide i, in undiluted
liquid effluent representative
of the volume VOL (uCi/ml)
volume of liquid effluent
releasec (gal)

average Cooling-Tower Blowdown
discharge rate during release
period (gal/min)

conversion factor (l1.67E-2
hr/min) and a near field
dilution factor of 0.05 (refer
to Appendix B, Page B-4 for
definition).

The sice-related ingestion dose/dose

commitment factors {(Aio) are presented in
Table 1-2 and have been derived in accordance
with a NUREG-0133 by the equation:

(1.6)

composite dose parameter for the total body
or critical organ o of an adult for
radionuclide i, for the fisa and
invertebrate ingestion pathways (mrem/hr

per uCi/ml)

conversion factor (pCi/uCi * ml/kg per

he/yr)

adult invertebrate consumption (5 kg/yr)

9 Rev.
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BIi

UF

BFi

DFi

1.4.2

- -~

Hope Creex QDCM 49,8

bicaccumulation factor for radionuclide 1
in invertebrates from Table 1-3 (pCi/kg
per pCi/l)

adult fish consumption (21 kg/yr)
bicaccumulution factor for nuclide i in
fish from Table 1-4 (pCi/kg per pCi/l)
dose conversion factor for nuclide i for
adults in pre-selected organ, o, from
Table E~11 of Regulator Guide 1.109
(mrem/pCi)

The radionuclides included in the periodic
dose assessment per the requirements of
Technical Specification 3/4.11,1.2 are those
as identified by gamma spectral analysis of
the liquid waste samples collected and
analyzed per the requirements of Technical
Specification 3/4,11.1.1, Table 4.11.1.1.1~1.

Radionuclides requiring radiochemical analysis
(ev@+y Sr-89 and Sr-9%0) will be added to the
dose analysis at a frequency consistent with
the required minimum analysis frequency of
Technical Specification Table 4.11.1.1.1~1,

Simplified Liguid Effluent Dose Calculation

In lieu of the individual r: ionuclide dose
assessment as presented in Se.:ion l.4.1, the
following simplified dose calculation equation
may be used for demonstrating compliance with
the dose limits of Technical Specification
3.11.1.2, (Refer to Appendix B for the
derivation and justification for this
simplified method.)

10 Rev, 8
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Dtb =
Maximum Orga
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1.94E+02 * VOL

cosessscse eneses e« i (1.7)
CTBD

4.28E+02 * VOL

cecsssscccnnsess " .Ci (1.8)
CTBD

where:

Dtb = conservatively evaluated total body
dose (mrem)

Dmax = conservatively evaluated maximum
organ dose (mrem)

Ci = average concentration of
radionuclide i, in undiluted liquid
effluent representative of the
volume VOL (uCi/ml)

VOL = volume of ligquid effluent released
(gal)

CTBD = average Cooling-Tuwer Blowdown
discharge rate during release
period (gal/min)

1.94E+02 = conversion factor (1.67E-2 hr/min)
the conversative total body qose
conversion factor (Zn-65, total
body == 2,32ES mrem/hr per uCi/ml),
and the near field dilution factor
nf 0,05 (See Appendix B).

4.28E+02 = conversion factor (l.67E~% hr/min)

the convervative maximum organ dose
conversion factor (Zn-65, Liver ==
S.13EY mrem/hr per uCi/ml), and the
near field dilution factor of 0.05
(See Appencdix B).

11 Rev. 9
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E ent Do 03 lon

Technical Specification 3,11.1.3 requires that the
liquid radiocactive waste processing system be used to
reduce the radioactive material levels in the liquid
waste prior to release when the 3l-day projected
doses exceed:

- 0,06 mrem to the total body, or
= 0,2 mrem to any oiLgan.

The applicable liquid waste processing system for
maintaining radioactive material releases ALARA are
the drain filters and deminerilizers as delineated in
Figure 1-1.

Dose projections are made at least once per 3l-days
by the following aguations:

Dtbp = (Dtb / 4) * 314 (1.9)
Dmaxp = (Dmax / d4) * 314 (1.10)
vhere:

Dtbp = the total body dose projection for current

jl-day period (mrem)

#7134 = the total body dose to date for current
calendar quarter as determined by equation
(1.5) or (1.7) (mrem)

Dmaxp = the maximum organ dose projection for
current Jl-day period (mrem)

Dmax = the maximum organ dose to da:e for current
calendar quarter as determined by equation
(1.5) or (1.8) (mrem)

d = +the number of days in cuvrent calendar
quarter at the end of the release
3ld = the nunoe. of days of concern

12 Rev. 8
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2.1

n Mon in n m n an -

The gaseous effluent monitoring instrumentation and
controls at Hope Creek for controlling and monitoring
normal radicactive material releases in accordance with
the Radiological Effluent Technical Specifications are
summarized as follows:

1) F n nd V n 8 em ~
The FRVS is maintained ‘2 a standby condition.
Upon reactor ouilding icolation, the FRVF
recirculation system recirculartes the reactor
building air through HEPA and charcoal filters.
Releases are made to the atmosphere v a a reactor
building vent or che South Plant Vent depending on
mode of operation. Noble gas monitoring is
provided by RE-481l1A,

2) South Plant Vent - The SFV receives discharge from
the radwaste evaporator, reactor bullding purge,
auxiliary building radwaste area, condensate
demineralizer, pipe chase, feedwater heater, and
untreated ventilation sources. Effluents are
monitored (for noble gas) by the RE-4E875B monitor.

3) Neo nt Vent = The NPV receives discharges from
the gaseous radvaste treatment system (Offgas
system) and untreated ventilation air sources.
Effluents are monitored (for noble gases) by the
RE~4573B monitor.

13 Rev. 8
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applicable,

associated radiation

instrumentation and controls are
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and 2-20
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. 2.2 Gaseous Effluent Monitor Setpoint Determination
2.2.1 P Ven d VS Ven

Per the requirements of Technical Specification
3.3,3.10, alarm setpoints shall be established
for the gaseous effluent monitoring
instrumentation to ensure that the release rate
of noble gases does not exceed the limits of
Specification 3.11.2.1, which corresponds to a
yose rate at the SITE BOUNDARY of 500 mrem/year
to the total body or 3000 mrem/year to the
skin, Based on a grab sample analysis of the
applicable release (i.e., of FRVS, pipe chase,
gaseous radwaste treatment system air, etc.),
the radiation monitoring alarm setpoints ~xiy be

. established by the following calcula’®ion
method., The measured radionuclize
concentrations and release “aste are used to
calculate the fractiorn =f the allowable release
rate, as limited b, specification 3,11.2.1, by
the equation?

FRAC = (4.72E-02 * X/Q * VF *L(Ci * Ki1)) , S00 (2.1)
FRAC = [4,72E+402 * X Q * VF *L(Ci * (Li + 1.1 Mi))] / 3000 (2.2)

where:

FRAC = fraction of the allowable release
rate based on the identitied
radionuclide concentrations and
the release flow rate

X/Q = annual average meterological
dispersion to the controlling site

. boundary location (sec/ml)
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VF = ventilation system flow rate for
the applicable release point and
monitor (ft3/min)

Ci = concentration of noble gas
radionuclide i as determined by
radicanalysis of grab sample
(uCi/emd)

Ki = total body dose conversion factor
for noble gas radionuclide |
(mrem/yr per uCi/m3, from
Table 2-1)

Li = beta sk.n dose conversion factor
for noble gas radionuclide 1
(mrem/yr per uCi/m3, from
Table 2~1)

Mi = gamma air dose conversion factor
for noble gas radionuclide i
(mrad/yr per uCi/m3, from
Table 2~1)

1.1 = mrem skin dose per mrad gamma air
dose (mrem/mrad)

4.72E+02 = conversion factor (cm3/ftd *
min/sec)

500 = total body dose rate limit
(1. rem/yr)

3000 = skin dose rate limit (mrem/yr)

Based on the more limiting FRAC (i.e., higher
value) as determined above, the alarm setpoints
for the applicable monitors may be calculated by
tae equation:

SP = (AF *ECi / FRAC] + bkg (2.3)

16 Rev. 8
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where:

SP = alarm setpoint corresponding to the
maximum allowable release rate
(uC1/ce)

FRAC = highest fraction of the allowable
release rate as determined in egquation

(2.2)
bkg = background of the monitor (cpm)
AF = administracive allocation factor for

the specific monitor (0,2 NPV, 0.2
§PV, 0.1 FRVS)

The allocation factor (AF) is an administrative
sontrol imposed to ensure that combined releases
from Salem Units 1 and 2 and Hope Creek will not
exceed the regulatory limits on release rate
from the site (i.e., the release rate limits of
Technical Specification 3,11.2.1). Normally,
the combined AF value for Salem Units 1 and 2 is
0.5 (0.25 per unit), with the remainder 0.5
allocated to Hope Creek. Any increase in AF
above 0.5 for the Hope Creek Generating Station
will be coordinated with the Salem Generating
station to ensure that the combined allocation
factors for all units do not exceed 1.0,

17 Rev, 8
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2.2.2 Conservative Default Values

A conservative alarm setpoint can be
establ'shed, in lieu of the individual
radionuclide evaluation based on the grab sample
analysis, to eliminate the potential of
periodically having to adjust the setpoint to
reflect minor changes in radionuclide
distribution and variations in release flow
rate. The alarm setpoint may be conservatively
determined by the default values presented in
Table 2-2.

These values are based upon:

- the maximum ventilation (or purge) flow rate;

- a radionucide distriiution adopted from ANSI
N237-1976/ANS 18.]1 "Source Term
Specifications", Table 5 and;

- an administrative allocation factor of 0.5 to
conservatively ensure that any releases from
Hope Creek do not exceed the maximum
allowable release rate.

For the noble gas radionuclide distribution from
ANSI N237-1976/ANS 18,1 (Note Table C-1), the
alarm setpoint based on the total body dose rate
is more restrictive than the corresponding
setpoint based on the skin dose rate. The
resulting conservative, default setpoints are
presented in Table 2-2.

Adopted from ANSI N237-1976/ANS~18.1, Source Term
specifications, Table 6

18 Rev. 8
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Technical Specification 3,11.2.1a limits the
dose rate at the SITE BOUNDARY due to noble gas
releases to ¢ 500 mrem/yr, total body and ¢ 3000
mrem/yr, skin., Radiation monitor alarm
setpoints are established to ensure that these
release limits are not exceeded. In the event
any gaseous releases from the station results in
an alarm setpoint being exceeded, an evaluation
of the SITE BOUNDARY dose rate resulting from
the release may be performed using the fcllowing

equations:

Dtb = X/Q * ¢ (Ki * Q1) (2.4)
and

Ds = X/Q * L ((Li + 1.1Mi) * Qi) (2.5)
where:

Dtbd = total body dose rate (mrem/yr)

Ds = skin dose rate (mrem/yi)

X/Q = atmospheric dispersion to the
controlling SITE BOUNDARY location
(sec/ml)

Qi = average release rate of radionuclide 1
over the release period under
evaluation (uCi/sec)

19 Rev., 8
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Ki = total body dose conversion factor for
noble gas radionuclide | (mrem/yr per
uCi/m3, from Table 2-1)

Li = beta skin dose conversion factor for
noble gas radionuclide | (mrem/yr per
uCi/m3, from Table 2-1)

LY = gamma air dose conversion factoy for
noble gas radionuclide | (mrad/yr per
uCi/m3, from Table 2~1)

1.1 « mrem skin dose per urad gamma air dose
(mrem/mrad)

As appropriate, simultaneous releases from Salem
Units 1 and 2 and Hope Creek will be considered
in evaluating compliance with the release rate
limits of Specification 3.11.2.1a, following any
releases exceeding the above prescribed alarm
setpoints, Monitor indications (readings) may
be averaged over a time period not to exceed 15
minutes when determining noble gas release rate
based on correlation of the monitor reading and
monitor sensitivity., The lS-minute averaging is
needed to allow for reasonable monitor response
to potentially changing radiocactive material
concentrations and to exclude potential
electronic spikes in monitor readings that may
be unrelated to radioactive material releases,
As identified, any electronic spiking monitor
responses may be excluded from the analysis.




2.3.2
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NOTE: For administrative purposes, more
conservative alarm setpoints than those
as prescribed above may be imposed.
However, conditions exceeding these more
limiting alarm setpoints do not
necessarily indicate radiocastive material
release rates exceeding the dose limits
of Techaical Specification 3.11.2.la.
Provided actual releases do not result in
radiation monitor indications exceeding
alarm setpoint values based on the above
criteria, no further analyses are
required for demonstrating compliance
with the limits of Speccification
3.11.2.1a.

Actual meteorological conditions concurrent with
the release period or the default, annual
average dispersion parameters as presented in
Table 2-4 may be used for evaluating the gaseous
effluent dose rate,

site Boundary Dose Rate - Radiocicdine and
Particulates

Technical Specification 3,11.2.1b limits the
dose rate to < 1500 mrem/yr to any organ for
1-13), tritium and particulates with half-lives
greater than 8 days. To demonstrate compliance
with this limit, an evaluation is performed at
frequency no greater than that corresponding to
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the sampling and analysis time period (e.g,
nominally once per 7 days). The following
equation may be used for the dose rate
eva.uation:

Do = X/Q *L(Ri * Qi) (2.6)

where:

Do = average organ dose rate ovar the
sampling time period (mrem/yr)

X/Q = atmospheric dispersion to the

controlling SITE BOUNDARY location for
the inhalation pathway (sec/m3)

Ri = dose parameter for radionuclide i,
(mrem/yr per uCi/m3) tor the child
inhalation pataway from Table 2-4

Qi = average release rate over the
appropriate sampling period and
analysis frequency for radionuclide
§ == 1=131, 1-133, tritium or other
-adionuclide in particulate form with
half=live greater than 8 days
(uCi/sec)

By substituting 1500 mrem/yr for Do and solving
for Q, an allowable release rate for I-13l can
be determined, Based on the anuual average
meteorological dispersion (See Table 2-3) and
the most limiting poteniial pathway, age Qroup
and organ (inhalation, child, thyroid == Ri =
1.62E+07 mrem/yr per uCi/m3), the allowable
release rate for I-131 is 34.7 uCi/sec.
Reducing this release rate by a factor of 2 to
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account for potential dose contributions from
other radicactive particulate material and other
release points (e.g., Salem), the corresponding
release rate allocated to Hope Creek is 17.4
uCi/sec. For a 7-day period, which is the

nom nal sampling and analysis frequency for
1-131, the cumulative release is 10.5 Ci.
Therefore, as long as the I-131 releass in any
7-day period do not exceed 10.5 Ci, no
additional analyses are needed for verifying
compliance with the Technical Specification
3.11.2.1.b limits on allowable release rate.
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£ ] 2.4 Noble Gas Effluent Dose Calculations - 10 CFR 50
2.4.1 LNRESTRICTED AREA Dose - Noble Gases

Technical Specification 3.11.2.2 requires a
periodic assessment of releases of noble gases
to evaluate compliance with the quarterly dose
limits of < 5 mrad, gamma-air and < 10 mrad,
beta-air and the calendar year limits < 10 mrad,
gamma-air and < 20 mrad, beta-air. The limits
are applicable separately to each generating
station and are not combined site limits, The
following equations may be used to calculate the
gamma~-air and beta-air doses:

Dg = 3,17e-08 * X/Q *L (Mi * Q1) (2.7)
and

bb = 3.176-08 * x/Q *L(Ni * Qi) (2.8)

wheret

Dg . air dose wue to gamma emmissions
for noble gas radionuclides (mrad)

Db - air dose due to beta emissions for
noble gas radionuclides (mrad)

X/0 - atmospheric dispersion *o the
controlling SITE BOUNDARY location
(sec/m3)

Qi - cumylative release of noble gas

radionuclide i over the period of
interest (uCi)
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Mi - air dose factor due to gamma
emissions from noble gas
radionuclide i (mrad/yr per uCi/ml,
from Table 2~1)

Ni - air dose tactor due to beta
emissions from noble gas
radionuclide | (mrad/yr per uCi/mJ,
Table 2~1)

3.17E-08 = conversion factor (yr/sec)

2.4.2 simplified Dose Calculation for Noble Gases

In lieu of the individual noble gas radionuclide
dose assessment as presented above, the
following simplified dose calculation equations
may be used for verifying compliance with the
dose limits of Technical Specification

3.11.2.2, (Refer to Appendix C for the
derivation and justification of this simplified

method.)
3, 17e~08
W i - . x/o - '.tt .t Q‘ (2.’,
0.50
and
3.17e-08
m - - . x/o . ".!t L tu‘ (1.10)
0.5%0
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Meff

Neff

Qi

0.50

Hope Creex OLCM 7/29,87

8,182, effective gamma-air dose
factor (mrad/yr per uCi/ml)

8.5£3, effective beta-air dose
factor (mrad/yr per uCi/ml)
cumulative release for all noble
gas radionuclides (uCi)
conservatism factor to account for
potential variability in the
radionuclide distribution

Actual meteorclogical conditions concurrent with
the release period or the default, annual
average dispersion parameters as presented in
Table 2-3, may be used for the evaluation of the
gamma-air and beta-air doses.
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In accordance with requirements of Technical
specification 3.11.2.3, a periodic assessment
shall be performed to evaluate compliance with
the quarterly dose limit of < 7.5 mrea and
calendar year limit < 15 mrem to any organ. The
following equation may be used to evaluate the
maximum organ dose due to release of I-131,
tritium and particulates with half-lives greater
than 8 days:

Dacp = 3.17E-08 * W * sPp * L (Ri * Qi) (2.11)

where:

Daop = dose or dose commitment via
controlling pathway p and age group a
(as identified in Table 2-3) to organ
o, including the total body (mrem).

" = atmospheric dispersion parameter to
the controlling location(s) as
identified in Table 2-3,

X/Q = atmospheric dispersion for
inhalation pathway and H-3]
dose contribution via other
pathways (sec/mi).

D/Q = atmospheric deposition for
vegetation, milk and ground
plane exposure pathways (1/m2).

27 Rev. 8



B T

Qi o

SFp -

- -

10pe Crewk QLCM é¥, 3

dose factor for radionuclide 1,
(mrem/yr per uCi/m}) or (m2 = mrem/yr
per uCi/sec) from Table 2-4 for each
age group a and the applicabie pathway
p as identified in Table 2-3. Values
for Ri were derived in accordance with
the methods described in NUREG-0133,
cumulative release over the period of
interest for radionuclide i == I-13l
or radicactive material in particulate
form with halt-life greater than 8
days (uCi).

annual seasonal correction factor to
account for the fraction of the year
that the applicable exposure pathway
does not exist.

1) For milk and vegetation exposure
pathways:
= A six month fresh vegetation and
grazing season (May through
October).
= 0.5
2) For inhalation and ground plane
exposure pathways:
= 1.0

For evaluating the maximum exposed individual,

the infant age group is controlling for the milk

pathway and the child age group is controlling

for the vegetation pathway. Only the

controlling age group and pathway as identified

in Table 2-3 need be evaluated for compliance
. with Technical Specification 3.11.2.3.
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[ 2.5.2 gimplified Dose Calculstion for Radioiodines and
Particulates

In lieu of the individual radioruclide (I-131
and particulates) dose assessment as presented
above, the following simplified dose
calculation equation may be used for verifying
compliance with the dose limits of Technical
Specification 3.,11,2.3 (Refer to Appendix D for
the derivation and justification of this
simplified method).

(2.12)
Dmax = 3,17E-08 * W * SFp * RI-131 * T Qi

whete!
. Dmax = maximum organ dose (mrem)

RI=131 = 1I-13]1 dose parameter for the thyroid

for the identified controlling pathway
= 1,67E12, infant thyroid dose parameter

with the cow-milk pathway controlling
(m2 = mrem/yr per uCi/sec)

" = D/Q for radiviodine, 2.87E-10 1/m2

Qi = cumulative release over the period of

interest for radionuclide i == I-13]
or radicactive material in particulate
form with half-life greater than 8§
days (uCi)
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The location of exposure pathways and the
maximum organ dose calculation may be based on
the available pathways in the surrounding
environment of Hope Creek as identified by the
annual land-use census (Technical Specification
3.12,2), Otherwise, the dose will be evaluated
based on the predetermined controlling pathways
as identified in nle 2-13.
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Gaseous Effluent Dose Projection

Technical Specification 3.11.2.4 reguires that the
VENTILATION EXHAUST TREATMENT SYST.M be used to reduce
radicactive material levels prior to discharge when

projected doses in 3l-days exceed:

- 0.2 mrad to air from gamma radiation, or
« 0.4 mrad to air from beta radiation, ot
- 0.3 mrem to any organ of a MEMBER OF THE PUBLIC

The applicable gaseous processing systems for

maintaining r iocactive material releases ALARA are the

Gaseous Radwaste Treatment System and Exhaust Treatment

System as delineated in Pigures 2-1 and 2-2.

Dose projection are performed at least once per 3l-days

by the following eguations:

Dgp
Dbp
Dmaxp

where:

DgPp

Dbp

Db

(Dg / 4) * 31d (2.17)
(Db / d) * 314 (2.18)
(Dmax / d) * 31d (2.19)

gamma air dose projection for current 3l-day
period (mrad)

gamma air dose to date for current calendar
quarter as determined by equation (2.7) or
(2.9) (mrad)

beta air dose projection for current 3l-day
period (mrad)

beta air dose to date for current calendar
quarter as determined by equation (2.8) or
(2.10) (mrad) y
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Dmaxp = maximum organ dose projection for current
3l-day period (mrem)

Dmax = maximum organ dose to date for current
calendar quarter as determined by equation
(2,11) or (2.12) (mrem)

d = number of days in current calendar guarter at
the end of the release

314 = the number of days of concern
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. 3.0 Special Dose Analysis

3.1

Doses Due to Activities Inside the SITE BOUNDARY

In accordance with Technical Specification 6.9.1.7, the
Radioactive Effluent Release Report (RERR) submitted
within 60-days after January lst of each year shall
include an assessment of radiation doses from
radiocactive liquid ana .we effluents to MEMBERS OF
THE PUBLIC due to thei-r activities inside the SITE
BOUNDARY .

There is one location on Artificial Island that is
accessible to MEMBERS OF THE PLBLIC for activities
unrelated to PSE&G operational and support activities.
This location is the Second Sun (visitor's center)
located near the contractors gate in the Salem
Generating Station.

The calculation methods as presented in Sections 2.4
and 2.5 may be used for determining the maximum
potential dose to a MEMBER OF THE PUBLIC based on the
parameters from Table 2-3 and 2-hours per visit per
year., The default value for the meteorological
dispersion data as presented in Table 2-3 may be used
{f current year meteorology is unavailable at the time
of NRC reporting. However, a follow=-up evaluation
shall be performed when the data becomes availadle.
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Total Dose to MEMBERS OF THE PUBLIC - 40 CFR 190

The Radioactive Effluent Release Repoct (RERR)
submitted within 60-days after January lst of each year
shall also include an assessment of the radiation dose
to the likely most exposed MEMBER OF THE PUBLIC for
reactor releases and other nearby uranium fuel cycle
sources (including dose contributions from effluents
and direct radiation from on-site sources). For the
likely most exposed MEMBER OF THE PUBLIC in the
vicinity of Artificial Island, the sources of exposure
need only consider the Salem Generating Station and the
Hope Creek Generating Station: No other fuel cycle
facilities contribute to the MEMBER OF THE PUBLIC dose
for the Artificial Island vicinity.

The dose contribution from the operation of Hope Creek
Generating Station will be estimaled based on the
methods as presented in the Salem Offsite Dose
Calculation Manual (SGS ODCM).

As appropriate for demonstrating/evaluating compliance
with the limits of Technical Specification 3.11.4

(40 CFR 190), the results of the environmental
monitoring program may be used for providing data on
actual measured levels of radicactive material in the
actual pathways of exposure.
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Effluent Dose Calculations

For purposes of implementing the surveillance
requirements of Technical Specification 3/4.11.4
and “he reporting requirements of 6.9.1.11
(RERR), dose calculations for the Hope Creek
Generating Station may be performed using the
calculation methods contained within the ODCM;
the conservative controlling pathways and
locations of Table 2-4 or the actual pathways
and locations as identified by the land use
census (Technical Specification 3/4.12.2) may be
used., Average annual meteorological dispersion

parameters or meteorological conditions
concurrent with the release period under
evaluation may be used.

Direct Exposure Dose Determination
Any poctentially significant direct exposure

contribution to off-site individual doses may be
evaluated based on the results of the
environmental measurements (e.g., TLD, ion
‘hamber measurements) and/or by the use of a
radiation transport and shielding calculation
method. Only during a typical conditions will
there exist any potential for significant
on-site sources at Hope Creek that would yield
potentially significant off-site doses (i.e., in
excess of 1| mrem per year to a MEMBER OF THE
PUBLIC), that would require detailed evaluation
for demonstrating compliance with 40 CFR 190.
However, should a situation exist whereby the
direct exposure contribution is potentially
significant, on-site measurements, off-site
measurements and/or calculational techniques
will be used for determination of dose for
assessing 40 CFR 190 compliance.
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‘ 4.0 Radiological Environmental Monitoring Program

4.1

Sampling Program

The operational phase of the Radiological Environmental
Monitoring Program (REMP) is conducted in accordance
with the requirements of Appe ndix A Technical
Specification 3.,12. The ob‘ec:ives of the program are:

- To determine whether ary significant increases occur
in the concentration ¢/ radionuclides in the
criticai pathways of exposure in the vicinity of
Artificial Island;

- To determine if the operation of the Hope Creek
Generating Station has resulted in any increase in
the inventory of long lived radionuclides in the
environment;

- To detect any changes in the ambient gamma radiation
levels; and

- To verify that HCGS operations have no detrimental
effects on the health and safety ~f the public or on
the environment.

The sampling requirements (type of samples, c~llection

frequincy and analysis) and sample locations are
presented in Appendix E.
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Interlaboratory Comparison Program

Technical Specification 3.12.3 requires analyses be
performed on radicactive material suppiied as part of
an Interlaboratory Comparison.

Participation in an approved Interlaoscratory Comparison
Program provides a check on the precisness of
measremets of radiocactive materials in environmental
samples. A summary of the Interlaboratory Comparison
Program results will be provided in the Annual
Radiological Environmental Operating Report pursant to
Technical Specification 6.9.1.7.
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FIGURE 1~-1
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Parameter

MPCe

MPC 1-131

Ci

MPC1

A) RE4861

RE8817

B) RE4861

RE%el7

Actual
Value

Calculated

3.05-08

Measured

As
Determined

As
Determined

As
Determined

Calculated

Calculated

Calculated

Calculated

TABLE 1-1

Default
Value Units

4,19E-5 uCi/ml

N/A uCi/ml
N/A uCi/ml
N/A «Ci/ml
1,20E4 gpm

176 gpm <r
1300 gpm (CST)

2.86E~-03 uCi/ml*
4.19E-05 uCi/ml

3,87E-04 wuwCi/ml

4.19E-05 uCi/ml

Hope Creek JLUCM 5/17,/988

PARAMETERS POR LIQUID ALARM SETPOINT DETERMINATION

Comments

Calculated for each batch
to be released

I-131 MPC conservatively
used for HC CTBD and
ligquid radwaste monitor
setpoints

Taken from gamma spectral
analysis of liquid etfluent

Taken frca 10 CFR 20,
Appendix B, Table II,
Column 2

Cooling tower blowdown
discharge

Determined prior to
release; release rate can
be adjusted for Technical
Specification compliance

De ‘ault alarm setpoints;
mol'e conservative values
ma) be used as deemed
apjropriate and desirable
fo1' ensuring regulatowy
compliance and {or
maintaining releases ALARA

These setpoints are for
condensate storage tank
releases

* Thess setpoints are more conservative for Oetergent Drain Tank releases.
For higher conservative default seipoints multiply setpoint Dby 7.04 tor

‘D‘r releases.
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NUCLIDE

H-3
Cc-14

Bone

1.45E+4
4.57e~1
4.69E+6

5.11E+4
8.06E+4

4.96E+4
2.02E+2

1.61E+5
3.438+2

4.99E+3

1.23E+5
9.18BE+]
3.48E+]
6.06E+0
5.72E+2

8.88E+]
5. 32E~1
1.69E+0
1.59E+1
8.81E~1

4.47E+2
3.75E+0
1029E-2
10335-2

Liver

2.825-1
2,90E+3
4.57E~1
2.91E+5

7.06E+3
1.78E+2
3.53E+4
1.90E+5
6.03E+2

1.42E+2
1,73E+3
3.44E+3
2.62E+1
2.14E+2

S5.13E+S
6.56E+2

6.25E+2
1.79E+0
1.19E+0

5.11E+0
1.785-1

2.49E+2
90‘95-1
1.28E+2
3.66E-2
1.92E-2

TABLE 1-2
SITE RELATED INGESTION DOSE COMMITMENT FACTOR, Ajy
(PISH AND INVERTEBRATE CONSUMPTION)
(MREM/hr per uCi/ml)
Page 1 of 2

Total Body

2.82E-1
2.90E+3
‘oS?E-l
1.81lE+5
5.58E+0

1.35E+3
3.15E+1
8.23E+3
7.27E+4
1.35E+3

2.36E+2
3.82E+3
1.67E+3
1.20E+1
1.01E+2

2.32E+5
4.56E+]
4.07E+0
7.258-2
9.39E~2

3.86E-3
2.91E+2
9.49E~1
8.34E~1
1.43E+2

3.01E+4
3.71E40
1.51E+0
1.62E~-1
<+ 22E-3

2.37E+0
1.56E-2
4.66E-2
3.46E+0
f.lZE'Z

1.34E+2
3.46E-1
2.43E+]
4.66E-1
1.88E~1

Thyreid

Hope

Kidney

2.82E-1
2.90E+3
‘lS?B-l

3.34E+0

2,82E~1
2.90E+3
4.57E-1

Creek SDCM

ung

2.82E~1
2.90E+3
‘0575-1

1.23E+0

2.10E+3
2.26E+2

7.40E+0

1.97E+4
5.30E+4

5.40E+2

3.43E+5
4.26E+2

8.02E+0
2.68E~1

2.46E+2
1.11E+0
2,89E+2
5.56E~1
3.46E~]

7/29/87 |

GI-LLI

2.82E-1
2.90E+5
‘oS’E-l
5.27E+5
1.40E+3

2.16E+4
5.67E+3
2.03E+4
6.32E+5
1.22E+4

3.59E+4
3.25E+4
7.18E+2
6.65E+2
1.83E+4

3,23E+5
9.85E+1
4.67E+0
1.04E~1
1.37E=7

1.23E+2
2.47E-11
6.89E~14
8.00E+2

3.55E+3
4.37E+2
6.42E+4
1.68:'1

4.89E+4
9.32E+3
5.35E+4
1.62E+4
5.51E+4

1.51E+6
3.50E+3
2.96E+2
2, 17E+1
5.77E=14
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NUCLIDE

R=103
RU-105
RU-106
RH=103m
rH-106

AG=110m
SB-124
SB~125
TE=125m
TE=12"m

TE-127
TE~129m
TE-129
TE-131lm
TE-131

TE-134
[-130
I-131
I-132

I-133
[-134
[-135
CS~134
CS=136

Cs~-137
Cs~138
BA~139
BA-140
BA-141

BA=-142
LA-140
LA-142
CE~141
CE~143

CE~144
PR-143
PR=-144
ND~-147
W-187

NP-239

Bone
1.07E+2
8.89E+0
1.59E+3

1.56E+3
2.77E+2
1.77E+2
2.17E+2
5.48E+2

8.90E+0
9.31E+2
2.54E+0
1.40E+2
1.59E+0

2.04E+2
3.96E+1
2.18E+2
1.06E+1

7.45E+1
5.56E+0
2.32E+]
6.84E+3
7.16E+2

8,77E+3
6.07E+0
7.85E+0
1.61E+3
3.81E4+0

1.72E+0
1.57E+0
8,06E-2
3.43E40
6-U‘E-1

1.79E+2
5.79E+0
1.,90E-2
3.96E+0
9. 16E+0
3.53E-2

1,45E+3
5.23E+0
1.98E+0
7.86E+1
1.96E+2

3.20E+0
3.47E+2
9.55E=1
6.85E+1
6.66E~1

1.32E+2
1,17E+2
3.12E+2
2.85E+1

1.30E+2
1.51E+1
6,08E+1
1.63E+4
2.83E+3

1.20E+4
1.20E+1
5.59E-3
2,06E+0
2.,88BE-3

107:8-3
7.94E~1
3.67E~2
2.32E40
4.46E+2

7.47E+1
2,32E+0
7.87E=3
4,.58E+0
7.66E+)
30‘7E-3

TABLE 1-2
SITE RELATED INGESTION DOSE COMMITMENT FACTOR, Aj.

(FISH AND INVERTEBRATE CONSUMPTION)
(MREM/hr per uCi/ml)

Page 2 of 2
Total Body Thyroid
4.60E+1 e
3.51E+0 —one
2.01E+2 e
8.60E+2 m—
1.10E+2 6.71E~1
‘0215+1 1-805'1
2.91E+] 6.52E+1
6.0 E+l 1.40E+2
1.93E+0 6.60E+0
1.47E+2 3.20E+2
6019E-1 1.955*0
5.71E+1 1,08E+2
5.03E-1 1.31E+0
1.24E+2 1.46E+2
4.61E+1 9.91E+3
1.79E+2 1.02E+5
9.96E+0 9.96E+2
3.95E+1 1.90E+4
5.40E+0 2.62E+2
2.24E+1 4.01E+3
10335*‘ S——
2.04E+3 -
7.858’3 ——
5.94E+0 c———
20305-1 I
1.08E+2 eenne
1,29€E~1 ceene
1.08E'1 T—
2.10E-1 cnane
9,13E-3 ——en-
2.63E~1 e
‘09‘5-2 TR
9059€¢0 R
2.87E~1 ————
9.64E-4 cmone
2.74E-1 ccane
2,68BE+0 e
1.91E-3 wamne

4l

Hope Creaexk JUCM

Kidney

4.07E+2
1.15E+2
3.06E+3

2.85E+3

8.82E+2
2.23E+3

3.63E+1
3,89E+3
1.07E+1
6.94E+2
6.99E+0

1.27E+3
1.82E+2
5,35E+2
4.54E+]

2.26E+2
2.40E+1
9.75E+1
5.27E+3
1.57E+3

4.07E+3
8.81E+0
5.23E-3
7.02E~1
2.68E~3

10505-3

Lung

2.15E+2
1.36E+2

1.75E+3
2.16E+2

1.35E+3
8.70E~1
3017:'3
1.18E+Q
1.63E-3

10008-3

1.08E+0
1096&'1

4.43E+]
1.34E+0
‘0“5'3
2.68E+0

1.08E~2

/29787

GI-LLI

1.25E+4
5.44E+3
1.03E+5

5.91E+5
7.86E+3
1.95E+3
8,66E+2
1.84E+3

7.03E+2
4.69E+3
1.92E40
6.80E+3
20265'1

6.,24E+3
1.01E+2
8.23E+1
5.35E+0

1.16E+2
1.32E-2
6.87E+1
2.85E+2
3.21E+2

2.32E+2
50115-5
1.3%E+1
3,38E+3
1.805-9

20‘35'18
5.83E+4
2.68E+2
8.86E+3
1.67E+4

6.04E+4
2.54E+4
2.735‘9
2.20E+4
2.51E+3
7.11E+2
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ELEMENT

H

C

NA
P

CR
MN
FE
co
NI
cu
N
BR
RB
Sk
Y

ZR
NB
MO
TC
RU
RH
AG
Sb
TE
I

Cs
BA
LA
CE
PR
ND
W

NP

values in Table 2.2-2 are taken from Regulatory Guide 1.109

TABLE 1-3

9.0E-01
1.8E+03
6.7E=-02
3.0E+03
4.0E+02
5.5E+02
3.0E+03
1.0E+02
1.0E+02
6.7E+02
2.0E+N3
1.5E-02
8.3E+00
2.0E+00
2.5E+01
2.0E+02
3.0E+04
1.0E+01
1.0E+01
3.0E+00
1.0E+01
3,2E+03
4.0E+01
1.0E+01
1.0E+01
4.0E+01
1.0E+01
2.5E+01
1.0E+01
2.5E+01
2.5E+01
3.0E+01
1.0E+01

BIOACCUMULATION FACTORS
(pCi/kg per pCi/liter)*

SALTWATER FISH

9.3E-01
1.4E+403
1.9€-01
3.0E+04
2.0E+03
4.0E+02
2.0E+04
1.0E+03
2.5E+02
1.7E+03
5.0E+04
3.1E+00
1.7E+01
2.0E+01
1.0E+03
8.0E+01
1.0E+02
1.0E+01
5.0E+01
1.0E+03
2.0E+03
3.3E+03
5.4E+00
1.0E+02
5.0E+01
2.5E+02
1.0E+"2
1.0E+03
6.0E+02
1.0E+03
1.0E+03
3.0E+01
1.0E+01

except for phosphurus (fish) which is adapted from
NUREG/CR=1336 and silver and antimony which are taken from

UCRL 50564,

Rev.

ly

October 1972.
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Hope Creek ODCM 7/29/87

FIGURE 2-1
. GASEOQOUS RADWASTE TREATMENT SYSTEM
Main or

Auxiliary Steam

SJAE —_— ey
Offgas | 1
' Recombiner l
t——l—*—av Preheater Recombiner Condenser %
Condenser ' |
Offgas l Typical of 2 Recombiner Packages N
Holdup Pipes |ag b

—+—-. Cooler Reheater |j-d Guard
Bed

Condenser

HEPA Filter j—4Absorber|
Train

To North -
Plant Vent
(Figure 4.1-2)

1
L
-
|
|

Ambient Charcocal System
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Hope Cr=ek ODCM 7/29/87

FIGURE 2-2
VENTILATION EXHAUST TREATMENT SYSTEM

Gaseous Radwaste RE
Treatment System 4 45738
(from Figure 4,1-3) North

Untreated Ventilation

Air Sources

Radwaste Decon.

Evaporator

Reactor Building ————eod R H

Purge Air

g Plant
Vent

(Typ. of 3)

Auxiliary Building 48758
—

Radwaste Area

R H P South

Ventilation Air P Plant

.ndensate

Demineralizer Room Air

Pipe Chase Air

Feedwater Heater ——————d_pn

Room Air

Untreated Ventilation -

Alr Sources

(Typ. of 3) Vent

(Recirculation) RE
4811A

Reactor
Building Air

FRVS
—ged H | C H C H System Vent

(Typ. of 6) (Typ. of 2)

Legend:

s XXTOX
m
[ N BN B

Roughing Filter

Charcoal Filter

HEPA Filter

Effluent Radiation Monitor

This Foot=Treatment Monitor is not an effluent monitor
as designated by the RETS.
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Hope Creek QODCM 7/29/87 l

TABLE 2~1
. DOSE FACTORS FOR NOBLE GASES
Total Body Skin Gamma Air Beta Air
Dose Factor Dose Factor Dose Factor Dose Factou
Ki Li Mi Ni
(mrem/yr per (mrem/yr per (mrad per (mrad/yr
Radionuclide uCi/m3) uCi/m3) uCi/m3) uCi/m3)
Kr=-83m 7.568«08 32 eeveans - 1.93E+01 2,88E+02
Kr-85m 1.17E+03 1.46E+03 1.23E+03 1.97E+03
Kr=-35 1.61E+01 1.34E+403 1.72E+01 1.95E+03
Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E+04
Kr-88 1.47E+04 2,37E+03 1.52E+04 2.93E+03
Kr=89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr=90 1.56E+04 7.29E+03 1.63E+04 7.83E+03
' Xe=131m 9.15E+01 4,76E+02 1.56E+02 1.11E+03
Xe=133m 2.51E+02 9.94E+02 3.27E+02 1.48E+03
Xe=133 2.94E+02 3,06E+02 3.35E+02 1.05E+03
Xe=135m 3.12E+03 7.11E+02 3,36E+03 7.39E+02
Xe~135 1.81E+03 1.86E+03 1.92E+03 2,46E+03
Xe=137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03
Ar-41 8.84E+03 2.,69E+03 9.30E+03 3,28E+03
@
45 Rev., 8




Hope Creek ODCM 7/29/87

TABLE 2-2
‘I' PARAMETERS FOR GASEOUS ALARM
SETPOINT DETERMINATION HOPE CREEK

46

Actual Default
Parameter Value Value Units Comments
X/Q Calculated 2.67E-6 sec/m3 From FSAR Table 2,3-31
0.5 mile, N
VF (NPV) Measured 41900 ft3/min Maximum Operation
VF (SPV) Measured 440,180 ft3/min Maximum Operation
VF (FRVS) Measured 9000 £t3/min Maximum Operation
AF (NPV) Coordinated 0.2 Unitless Administrative
with SGS allocation factor
to .n=sure releases
AF (SPV) 0.2 Unitless do not exceed release
rate limit
AF (FRVS) 0.1 Unitless
‘ 'easured N/A uCi/m3
Ki Nuclide N/A (mrem,'yr Table 3,1~-1
Specific per uCi/m3)
Li Nuclide N/A (mrem/yr Table 3.1-1
Specific per uCi/m3)
Mi Nuclide N/A (mrem/yr Table 3,1-1
Specific per uCi/m3)
Svi NPV Calculated 2.43E~-4 uCi/cc Default alarm
SPV Calculated 2.31E-5 uCi/ece Setpoints; more
FRVS Calculated 5.56E~-4 uCi/ce conservative values
may be used as deemed
appropriate for
ensuring ALARA and
regulatory compliance
Sv(Q) NPV Calculated 4.8E3 uCi/sec Determined by
SPV Calculated 4,.8E3 uCi/sec multiplying setpoint
FRVS Calculated 2.4E3 JyCi/sec (uCi/cc) times vent

flow rates (cc/sec)

Rev. 8



Hope Creek ODCM 7/29/87

TABLE 2-3
. CONTROLLING LOCATIONS, PATHWAYS AND
ATOMSPHERIC DISPERSION FOR DOSE CALCULATIONS*

Controlling X/Q D/Q
Tech., Spec. Location Pathway(s) Age Group (sec/m3) (1/m2)
3.11.2.1a Site Boundary Noble Gases N/A 2.67E-06 N/A
(0.5 Mile, N) direct
exposure
3.11.2.1b Site Boundary Inhalation Child 2.67E-06 N/A
(0.5 Mile, N)
3.11.2.2 Site Boundary Gamma=-Air N/A 2.67E-06 N/A
(0.5 Mile, N) Beta-Ailr
3,11.2.3 Residence/Dairy milk and Infant 7.2E-08 2.87E=-10
. (4.9 Miles, W) ground plane
6.9.1.7 Second Sun direct exposure N/A 8.,22E-06 N/A

(.21 Miles, SE) and inhaltion

* The identified controlling locations, pathways and atmospheric dispersion
are from the Artificial Island Radiological Monitoring Program and the Hope
Creek FSAR.,
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Hope Creek ODCM 7/29/87
TABLE 2-4
. PATHWAY DOSE FACTORS -~ ATMOSPHERIC RELEASES
R(io) INHALATION PATHWAY FACTORS - ADULT
(mrem/yr per uCi/m3)

Nuclide Bone Liver Thyroid Kidney Lung GI-LLI Total Body
H=3 = =e<=- 1.26E+3 1.26E+3 1.,26E+3 1.26E+3 1.26E+3 1.26E+3
C=14 1.82E+4 J.41E+3 3,41E+3 3.41E+3 3.41E+3 3.41E+3 3.41E+3
pP=32 1.32E+6 7.71E44 2 ===== = esecs  cccs= B.64E+4 5.01E+4
Ct"Sl -------- 50955+1 2.285*1 10“5*‘ 30 325"3 1'00E+2
MN=54 = ===e- 3,96E+4 2 =====- 9,84E+3 1.40E+6 7.74E+4 o.30E+3
Fe=55 2.46E+4 1,70E44  ===sce  scce= 7.21E+4 6.03E+3 3.94E+3
Fe=59 1.18E+4 2,78E44  <w=ee=e = ecec==- 1.02E+6 1.88BE+5 1.06E+4
Co=57 = ===== 6,92E+42 2 <=e==- - 3.70E+5 3.14E+4 6.71E+2
Co=58  ==e=- 1,58E+43  =ece=  sec=- 9.28E+5 1.06E+5 2.,07E+3
Co=60  w=vc==- 1,15E44  =wecc=s ccece- 5.97E+6 2.85E+5 1.48E+4
Ni=63 4.32E+5 3.14E44 2 sescee ecee- 1.78E+5 1.34E+4 1.45E+4
Zn=65 3,.24E+4 1,03E+5  ==we= 6.90E+4 B.64E+5 5.34E+4 4,.66E+4
Rb=86 =  ===== 1,35E45  ==ece  seece  ecee- 1.66E+4 S.90E+4

9 3,04E+45  seeees cccece ccee- 1.40E+6 3.50E+5S 8,72E+3

0 9.92E+7 | meme=  essee | ecees 9.60E+6 7.22E+5 6.10E+6
Y=91 §,62E+5  s=cas  scses | cese= 1.70E+6 3.85E+5 1,24E+4
2r=95 1.07E+5 3.44E+4  =ve=- 5.42E+4 1.77E+6 1.50E+5 2.33E+4
Nb=95 l1.41E+4 7.82E+43  ==w=- 7.74E+3 5.05E+5 1.04E+5 4.21E+3
Ru=103 1,53843  ceeeces  ccnee- 5.83E+3 5,05E+5 1,10E+5 6.58E+2
Ru-lUﬁ 60918*4 --------- 113‘5’5 9- 368’6 9.125*5 8.725*3
Ag=110m 1.08E+4 1,00E44  wv=ee 1.97E+4 4.63E+6 3.02E+5 5.94E+3
Sb-124 3.12E+4 5.89E+2 T7.55E+4]1 = ses=== 2.4BE+6 4.06E+5 l.24E+4
S$b=125 5.34E+4 5.95E+2 5.40E+] = weees 1.74E+6 1.01lE+5 l.26E+4
Te-125m 3.42E+3 1.58E+3 1.05E+3 1.24E+4 3, 14E+5 7.06E+4 4.67E+2
Te=127m 1.26E+4 5.77E+3 3.,29E+3 4.58E+4 9.60E+5 1.50E+5 1.57E+3
Te=129m 9,76E+3 4.67E+3 J.44E+3 3.66E+4 1,16E+6 3.83E+5 1,58E+3
I~«131 2.52E+4 3.58E+4 1.19E+7 6.13E+4 ce———- 6.28E+3 2.05E+4
Cs=134 3.73E+5 B.4BE+5  wwwe- 2.87E+5 9.76E+4 1.04E+4 7.28E+5
Cs=136 3.90E+4 1, 46E+5  ==we- 8.56E+4 1.20E+4 1.17E+4 1.10E+5
Cs~11317 4.7BE+S 6.21E+45  weeee 2.22E+5 7.52E+4 B8.40E+3 4.26E+5
Ba-140 3.90E+4 4.90E+]l  w=ee- 1.67E+1 1.27E+6 2.1BE+5 2.57E+3
Ce~141 1.99E+4 1,35E+44  ==ve- 6.,26E+3 3,62E+5 1.20E+5 1.53E+3
Ce~144 J.43E+6 1. 43E+6  <~wwe- 8.48E+5 7,7BE+6 8.16E+5S 1.84E+5

43 9,36E+3 JL.75E+43  mwee- 2.16E+3 2.BlE+S 2.00E+5 4.64E+2

47 5.27E+3 6.10E+3 - 3.56E+3 2.21E+5 1.73E+5 3.65E+2
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Hope Creek ODCM 7/29/87 [

TABLE 2-4 (Con't)

PATHWAY DOSE FACTORS ~ ATMOSPHERIC RELEASES

R(io) INHALATION PATHWAY FACTORS -~ TEENAGER
(mrem/yr per uCi/m3)

Nuclide Bone Liver Thyroid Kidney Lung GI-LLI Total Body
H=3 ====- 1.27E+3 1.27E+3 1,27E+3 1.27E+3 1.27E+3 1.27E+3
C-14 2.60E+4 4.87E+3 4,87E+3 4,87E+3 4.87E+3 4.87E+3 4.87E+3
P=-32 1.89E+6 1.10E45  ==cee = «ce== cm-- 9.28E+4 7.16E+4
Cr=51 = ===s=e <cece==- 7.50E+1 2.07E+1 2.10E+4 3,00E+3 1.35E+2
Mn=54 = ==ce- S5.11E+4  wew== 1.27E+4 1.98E+6 6.68BE+4 8.40E+3
Fe=55 3.34E+4 2.38E44 2 mmme= 0 meee- 1.24E+5 6.39E+3 5.54E+3
F"’Sg 10598*‘ 3.7OE+‘ --------- 10538’6 10785*5 10‘35*‘
Co=57 ==ea= 6,92E+2  e=ce=e = es=-=- 5.86E+5 3.14E+4 9.20E+2
Co=58  ==e=- 2,07E+3  ==eee = ececce- 1.34E+6 9.52E+4 2.78E+3
Co=60  w=we=- 1,5lE44  <=weme = ccce- 8.72E+6 2.59E+5 1.98E+4
Ni=63 5.80E+5 4,34E+44 2 c=ee=e  sece- 3.07E+5 1.42E+4 1.98E+4
Zn=65% 3.86E+4 1,34E+5 2 ====- B.64E+4 1,24E+6 4.66E+4 6.24E+4
Rb=86 <==e=- 1,90E+5  ===== cccee | cecce- 1.77E+4 8.40E+4

9 4,34E+5 | sssce esece | eeee- 2.42E+6 3,71E+5 1.25E+4

0 1.UBE+8  =s=ee sccse 0 ccew- 1.65E+7 7.65E+5 6.,68BE+6
Y=91 6.6lE+5  =msce  cssee 000 csew- 2.94E+6 4,.09E+5 1.77E+4
2r=95 1.46E+5 4.58E+4 2 ~w==- 6.74E+4 2.69E+6 1.49E+5 3.15E+4
Nb-gs 1:868*4 10035"4 ----- 1.008*4 7051&4#5 9.682"‘ 5'668+3
‘Ru=103 2,10E+3  =ece= cecsa- 7.43E+3 7.83E+5 1.09E+5 B8.96E+2
Ru=106 9.84E+44 2 seees ccee- 1,90E+5 1.61E+7 9.60E+5 1.24E+4
Ag-110m 1,38E+4 l1.31E+44  w==w= 2.50E+4 6.75E+6 2.73E+5 7.99E+2
Sh-124 4.30E+4 7.94E+2 9.76E+]l = ====- 3.85E+6 3,98E+5 1.68BE+4
Sb=125 7.38BE+4 8.08E+2 7.04E+] = sw=ee= 2.74E+6 9,92E+4 1.72E+4
Te=125m 4,88E+3 2.24E+3 1.40E+3  ===== S.36E+3 7.50E+4 6.67E+2
Te=127m 1.80E+4 8.16E+3 4,38E+3 6.54E+4 1.66E+6 1.59E+5 2.,18E+3
Te=129m 1.39E+4 6,.58E+3 4,58E+3 5.19E+4 1,98BE+6 4.05E+5 2.25E+3
I-131 3.54E+4 4.91E+4 1.46E+7 8.40E+4 - 6.49E+3 2.64E+4
Cs~134 5.02E+5 1. 13E46 2 =weea 3,75E+5 1.46E+5 9,76E+3 5.49E+5
C8'136 5.155’4 109‘5*5 .... 10105’5 1078E" 1.095" 1037E¢5
Ce=137 6.70E+5 B,48E+5  ~mwee 3,04E+5 1.21E+5 B.4BE+3 3.11E+5
BI"I‘O 5"754‘ 6070201 '''' 2| 28E‘1 20032’6 2. 292’5 3.525*3
Ce-141 2.84E+4 1.90E+4  =eve=- B.BBE+3 6,14E+5 1, 26E+5 2,17E+3
Ce~144 4,89E+6 2.02E+6 - 1.21E+6 1.34E+7 8.64E+5 2.62E+5

43 1.34E+4 5.31E43  seee- 3.,09E+3 4,.83E+5 2.14E+5 6.62E+2

47 7.86E+3 8.56E+3 - 5.02E+3 3,72E+5 1.82E+5 5.13E+2
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TABLE 2-4 (Con't)

Hope Creek ODCM

PATHWAY DOSE FACTORS - ATMOSPHERIC RELEASES

R(io) INHALATION PATHWAY FACTORS - CHILD

(mrem/yr per uCi/m3)

Nuclide Bone Liver Thyroid Kidney Lung Gl-LL1
B=3 = esses 1.12E+3 1.12E+3 1.12E+3 1,12E+3 1.12E+3
c-14 3.59E+4 6.737+3 6.73E+3 6.73E+3 6.73E+3 6.73E+3
P=32 2.60E+6 1.14E+45 2 ==ece = esces cocae 4.22E+4
CE=31 = ssees = ssses 8.55E+1 2.43E+1 1.70E+4 1.0BE+3
Mn=54 =====- 4.29E+44 | ====- 1.00E+4 1.58E+6 2.29E+4
Fe=55 4.74E+4 2:,328%4 2 wecee | sesss 1.11E+5 2.87E+3
Fe=59 2.07E+4 J.3ME%4  ==ene = cemes 1.27E+6 7.07E+4
Co=57 = wesee 9.03843 2 =eeea cesew 5.07E+5 1.32E+4
Co=S58  e=acea 1.77€43  wwees  ecaas 1.11E+6 3.44E+4
Co=60  evvw=e 1.31E+4 cesse = eeses 7.07E+6 9.62E+4
Ni"63 80215+5 ‘0635*‘ -------- 20758*5 6:335*3
Zn=65 4.26E+4 1,13E+45  =weens 7.14E+4 9,95E+5 1.63E+4
Rb=86 ====- 1,98E+45  =wecee cssecs  ccces 7.99E+3
‘9 S:99E+S  eeewe sases esses 2.16E+6 1.67E+5
0 1.0151’8 SEeRNaEe 4 wShaetswy W Teeew 1.48E*7 3.‘35*5
Y-gl 9014E+5 --------------- 2063&*6 108‘5’5
2{’95 1.905*5 40 185*‘ ----- 50965*‘ 20 238*6 60115+‘
Nb-gs 20 35E+4 9.185#3 ----- 8-62E+3 601‘5"5 3.7OE+4
Ru=103 2.,79E43  swees = acass 7.03E+3 6.,62E+5 4.48E+4
Ru~106 l1,36E+4S  ewcee  <«cees 1.84E+5 1.43E+7 4.29E+5
Ag=-110m 1.69E+4 l,14E44  ==wee 2.12E+4 S5.4BE+6 1.00E+5
Sh=124 5.74E+4 7.40E+2 1.26E42 2 ©wevee 3.24E+6 1.64E+5
Sb-125 9.84E+4 7.59E+2 9.10E+1] cecss 2.32E+6 4.03E+4
Te-125m 6.73E+3 2.33E+3 1,924 2 wocee 4.77E+5 3,3BE+4
Te=127m 2.49E+4 B8.55E+3 7.14E+4 6.07E+3 6.36E+4 1.48E+6
Te=129m 1.92E+4 6.85E+3 6.33E+3 S.03E+4 1.76E+6 1.82E+5
I-131 4.81lE+4 4.8lE+4 1.62E+7 T.88E+44 =o==- 2.84E+3
Cs=134 6.51E+5 1.0lE46  =wee- 3.30E+5 1.21E+5 J.B5E+3
Cs=136 6.51E+4 1.71E+5 “seces 9.55E+4 1.45E+4 4.1BE+3
Cs=-137 9.07E+5 B.295E+5  eeves 2.82E+5 1.04E+5 3.62E+3
Ba-140 7.40E+4 6.,ABE+]l  =c==- 2.11E+1 1.74E+6 1.02E+5
Ce~141 3.92E+4 1.95E¢d4  ==e=e B.55E+3 5,44E+5 5.66E+4
Ce~144 6.77E+6 2.12E+6 ——eee 1.17E+6 1,20E+? 3. 89E+5
‘3 10855" 5;555’3 e JOUOE"J ‘0335’5 9073E+‘
47 1.08E+4 8.73E+3  ~wce= 4.8lE+3 3,2BE+S B.21E+4
50

7/29/87

Total Body

1.,12E+3
6.73E+3
9,.8BE+4
1,54E+2

9.51E+3
7.77E+3
1.67E+4
1.07E+3

3.16E+3
2.26E+4
2.80E+4
7.03E+4

1.14E+5
1.72E+4
6.44E+6
2.44E+4

3.70E+4
6.55E+3
1.07E+3
1.69E+4

). 14E+3
<. 00E+4
2.U7E+4
9.14E+2

3002)“3
300‘}‘3
2.73E+4
2,25E4+5

1.16E+5
1.28E+5
4.33E+3
2.90E+3

3.61E+5

9.14E+2
6.,8lE+2
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Hope Creek ODCM 7/29/87

TABLE 2-4 (Con't)
PATHWAY DOSE FACTORS = ATMOSPHERIC RELEASES

R(io) INHALATION PATHWAY FACTORS = INFANT

(mrem/yr per uCi/m3)

Nuclide Bone Liver Thyroid Kidney Lung GI-LLI Total Body
g8 2 saass 6.47E+2 6.47E+2 6.47E+2 6.47E+2 6.47E+2 6.47E+2
C-14 2.65E+4 5.31E+3 S.31E+3 5.31E+3 S5.31E+3 5.31E+3 5.31E+3
P=32 2.03E+6 1.128¢8  vweee = seses ceneca 1.61E+4 7.74E+4
CE»3] = ewees | ssass 5.75E+1 1.32E+1 1.28E+4 3.57E+2 8.95E+1
MR=54 ===== 23:.5)8%4  ===es 4.98E+3 1.00E+6 7.06E+3 4,.98E+3
Fe-55 1.97E+4 1,17B¢4 2 wevae = saese 8.69E+4 1.09E+3 3,33E+3
Fe-59 1.36E+4 2.,35E44 2 s=ema  ecsss 1.02E+6 2.4BE+4 9.48BE+3
Co=37 = emece 6.51E42  womes  esess 3.79E+5 4.86E+3 6.41E+2
Co38  =enes 1:,23384)  w=ene = wmesss 7.77E+5 l.11E+4 1.82E+3
Coe80  <=omee 8.,02E+2 cesss = esces 4.51E+6 3.19E+4 1.18E+4
Ni=63 3.39E+5 2.04E+4 “r we = eesss 2.09E+5 2.42E+3 1.16E+4
Zn=65 1.93E+4 6.26E+4  e=n-- 3.25E+4 6.47E+5 5.14E+4 3.11E+4
‘6 ----- 1,90E45  <<se=  eccee  ecces 3.04E+3 8.82E+4
9 J.IEe]  wveee  smses 0 seces 2.03E+6 6.40E+4 1.14E+4
Sr=90 4.09E+7  eeces  ecese  seces 1.12E+7 1,31E+5 2.59E+6
Y"gl S'BBE*S --------------- 2.‘5[’:’6 7-035"‘ 1.57E+4
2r=95 1.15E+5 2.79E44  eonee 3.11E+4 1,75E+6 2.17E+4 2.03E+4
Nb=95 1.57E+4 6.,43E43  =eees 4.72E+3 4,79E+5 1.27E+4 3,78E+3
Ru=103 23:00843 2 evess  sccas 4.24E+3 5,52E+5 1.61E+4 6.79E+2
Ru=106 8.68E+44  ~===~ canes 1.07E+5 1.16E+7 1.64E+5S 1.09E+4
Ag=110m 9,98E+3 7.3204) 2 sesss 1.09E+4 3.67E+6 3.30E+4 5.00E+3
Sb=124 3,79E+4 5.56E+2 1,0lE42  ==e== 2.65E+6 5.91E+4 1.20E+4
Sb-125 5.17E+4 4,77E+2 $.338¢]1 = <ecsea 1.64E+6 1.47E+4 1.09E+4
Te-125m 4.76E+3 1.99E+3 1.62E+3 cscee 4.47E+5 1.29E+4 6.58E+2
Te=127m 1.67E+4 6.90E+3 4.87E+3 3,75E+4  1.31E+6 2,73E+4 2,07E+3
Te-129m l.41E+4 6.09E+3 5.47E+3 30 1BE+4 1.68BE+6 6.90E+4 2.23E+]
I-131 3.79E+4 4.44E+4 1. 4BE+? $S10E¢4 wvoes 1.06E+3 L,96E+4
Cs~134 3,96E+5 7.03848 2 =vces 1.90E+5 7.,97E+4 1.33E+3 T.45E+4
Cs=-136 4.83E+4 1,35043 2 ocwee 5.64E+4 1.1BE+4 1.43E+3 5.29E+4
Cs=1137 5.49E+5 6.123048  eecne 1.72E+5 7.13E+4 1,33E+3 4.55E+4
Ba=140 5.60E+4 5.60E¢]  cceee 1.34E+1 1.60E+6 3.B4E+4 2,90E+3
Ce=141 2.7 Fed 1,67E44 2 =ccee 5.,25E+3 S5.17E+5 2.16E+4 1.99E+3
“ 3.195’6 10215’6 SR 50 38E"5 9. 8‘8’6 1.‘354’5 10765*5
43 1.40E+4 5.24E+3 ceass 1.,97E+3 4,33E+5 3.72E+4 6.99E+2
Nd=147 7.94E+3 8.13E+] conas 3.15E+3  3.22E+5 3. 12E+4 5.00E+2
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Hope Creek ODCM 7/29/87
TABLE 2-4 (Con't)
‘ PATHWAY DOSE FPACTORS -~ ATMOSPHERIC RELEASES
R(i0o) GRASS~COW-M1LK PATHWAY FACTOR -~ ADULT
(mrem/yr per uCi/m3) for H-3 and C-14
(-2 * mrem/yr per uCi/sec) for others

uclide Bone Liver Thyroid Kidney Lung GI-LLI Total Body
H=3 = =ece= 7.63E+2 7.63E+2 7.63E+2 7.63E+2 7.63E+2 7.63E+2
c=14 3.63E+5 7.26E+4 7.26E+4 7.26E+4 7.26E+4 7.26E+4 7.26E+4
P-32 1.71E410 1.,06E#9  ====we <sscece  ccce= 1.92E+9 6.60E+8
Cr=51 =  e=eee  ccc=- 1.71E 4 6.30E+3 3.80E+4 7.20E+6 2.86E+4
Mn=54  ==e-=- 8.40E+6  =====- 2.50E+6 - 2.57E+7 1.60E+6
Fe=55 2.51E+7 1.73E47  =e=s= = ecs=- 9.67E+6 9.95E+6 4.04E+6
F'-Sg 20985*7 7.00’:’7 .......... 1-958’7 20 335*8 2060E"7
Co=57 = mee== 1,2B8E+46  ===e=s = s=e=- - 3.25E+7 2.13E+6
Co=58 ====- 4.72E+6 commee meeee ceewe 9.57E+7 1.06E+7
Co=60  =====- 1,64E+7  =w=ee = cese- bt 3.08E+8 3.62E+7
Ni=63 6.73E+9 4.66E+]  cmeee scees ecce- 9.73E+7 2.26E+38
Zn=65 1.37E+9 4,36E+9  cm==- 2.92E+49 ecwee- 2.75E+9 1.97E+9

86 e wemee 1.35E45  ee==ee = secs=s  ccce- 1.66E+4 5.90E+4
9 1.45E+49  ==eee  ccese  csces ssse- 2.33E+8 4,16E+7
Sr=9%0 4.68E+1l0 wewee  sccsse  sescse  ssec- 1.35E+9 1.15E+10
Y=51 B.60E43  =esee  eces=s  esses ssc== 4.73E+6 2.30E+2
2r=95 1.07E+5 J.44E+4 wm=== 5.24E+4 1.77E+6 1.50E+5 2.33E+4
Nb=95 1.41E+4 7.82E43  ==wen 7.74E+3 S5.05E+5 1.04E+5 4,21E+3
Ru=103 1,02E43  =ecee  eccces 3.89E43 e=wee 1.19E+5 4,.39E+2
Ru=106 2.04E44  w=ene  cece- J.94E+4 w===- 1.32E+6 2.58E+3
Ag=-110m 5.83E+7 5.39E+47  eeeea 1.06E48 ==wa= 2.20E+10 3,20E+7
Sb-124 2.57E+7 4.36E+5 6.24E+4 cemm- 2 00E+? 7.31E+08 4.86E+6
Sb=125 2.04E+7 2,28E+5 2,08E+4 = ==== 1,58E+7 2.25E+8 2,1BE+6
Te=125m 1.63E+7 5.90E+6 4.907+6 6,63E47 eeene 6.50E+7 2.1BE+6
Te~127m 4.58E+7 1.64E+7 1.17E+7 1.,86E+8 ~wwe== 1.54E+8 5.58E+6
Te=129m 6.04E+7 2.,25E+7 2.08E+7 .592E+8 swe=- 3.04E+8 9.57E+6
I-131 2.,96E+8 4.,24E+8 1.39E+11 7.27E48  =weee 1.12E+8 2.43E+8
Cs~134 5.65E+9 1.34E+10 - 4,.35E+9 1.44E+9 2.35E+8 1.10E+10
Cs~136 2.6lE+8 1.,03E+49  =we=- S.T4E+8  7.87E+7 1.17E+8 7.42E+8
Cs=~137 7.38E+9 1.01E+10 w=wee J.43E+9 1,14E+9 1.95E+8 6.61E+9
Ba-140 2.69E+7 3.38E+4 - 1.,15E+4 1.93E+4 S5.54E+7 1.76E+6
Ce-141 4.84E+3 3.27E+3 cemee 1.52E+3 come- 1.25E+7 3.71E+2
l“ 3058:’5 loSOE‘S DWW 3.375*‘ e 1-218’8 109250‘

,43 1.59E+2 6.37E+]  wemee 3.6BE¢] weee= 6.96FE+5 7.88E+0
va=-147 9.42E+1 1.09E+2 - 6.37E+1 - 5.23E+5 6.52E+0
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Hope Creek ODCM 7/29/87 l

TABLE 2-4 (Con't)
. PATHWAY DOSE FACTORS - ATMOSPHERIC RELEASES

R(i0) GRASS-COW-MILK PATHWAY FAC.OR - TEENAGER

(mrem/yr per uCi/m3) for H-3 and C-14
(m2 * mrem/yr per uCi/sec) for others

Nuclide Bone Liver Thyrcid Kidney Lung GI-LLI Total Body
H=3  =ca=s 9.94E+2 9,94E+2 9,94E+2 9.94E+2 9,.94E+2 9.94E+2
Cc~-14 6.70E+5 1.34E+5 1.34E+5 1.34E+5 1.,34E+5 1.34E+5 1.34E+5
P=32 3.,15E+10 1,95E+49  e==wse ccce= —m—-- 2.65E+9 1.22E+9
Cr=8l = wessse = oecaes 2.78BE+4 1.10E+4 7,13E+4 B8.40E+6 5.00E+4
MN=54 wee=- 1.40E+7 ——--- 4.17E46 =w=e= 2.87E+7 Z.7BE+6
Fe~55 4.45E+7 3,16E+47  we=mee = ecce= 2.00E+7 1.37E+7 7.36E+6
Fe=59 5.20E+7 1.2]E48  =weecs = ccsea 3,82E+7 2,87E+8 4.6BE+7
C°-57 ..... 2.255*6 --------------- "198*7 3076E*6
Co=58 =vw== T7.95E+6  ===e=s ecsces | scc== 1.10E+8 1.B3E+7
Co=60  ===== 2,78E+7  =eese = eescs | scce- 3.,62E+8 6.26E+7
Ni=63 1.18E+10 B8.35E+8  ==wee  esces  cce== 1.33E+8 4,.01E+8
Zn=65 2.11E+9 7:31E+9  rewe- 4,68E+9 <ew====- 3.10E+9 3.41E+9
6 = emme- 4.73E+9 - imm eeesee eeee- 7.00E+8 2.22E+9
9 2.,67TE49  ==eces escess  escss  cce=- 3.18E+8 7.66E+7
Sr=90 9.92E+47  memes | sssse | ccce- 9.60E+6 7.22E+5 6.10E+6
Y-91 1.58E+4  ==weae @cemces = seces  eccses- 6.48BE+6 4,24E+2
2r=95 1.65E+3 5.22E42  =wwee T7.6TE+42  w==== 1.20E+6 3.59E+2
Nb=95 l.41E+5 7.80E+4  ~w=e=- 7.57E44  ===== 3.34E+8 4,30E+4
Ru~103 1.8lE+3  ewecees  scee=s 6.40E+3 we=e- 1.52E+5 7.75E+2
Ru=106 J,75E+44 2 wwwes cenes 7.23E+44  w==== 1.80E+6 4,73E+3
Ag~=110m 9,63E+7 9. 11E+7  =wews l1,74E+48 w==== 2.56E+10 5.54E+7
Sb=124 4.59E+7 B8.46E+5 1,.04E+5 <cwee 4,.01E+7 9,.25E+8 1.79E+2
Sb=125 3.65E+7 3,99E+5 J.49E+4 2 =wea- 3,21E+7 2.84E+8 B.54E+6
Te~125m 3,00E+7 1.08E+7 B.39E+6  smwes  ces== 8.,86E+7 4.02E+6
Te=127m B.44E+7 2.99E+7 2,01E+7 3,42E+48 2 sewe= 2.10E+8 1.00E+7
T0'129m 1.11E*8 ‘0105*7 3¢S7L¢7 ‘0625"8 - - ‘0158’8 10752+7
I-131 5.38E+8 Te23%+8 2.20E+11 1.,30E+9 - 1.49E+8 4.04E+8
C‘-ls‘ 90815’9 2031!’10 ---- 70 3‘5*9 2.805’9 2.375’8 1007E*10
Ca~136 4.45E+8 1,75E49  =eee- 9.53E+8 1.,50E+8 1.41E+8 1.1BE+9
Cs=137 1.34E+10 1,7BE+10 <=eeee 6.06E+9 2.35E+9 2.53E+8 6.20E+9
Ba=140 4,85E+7 S.95E+4 2 weme- 2.02E+4 4,.00E+4 7.49E+7 3.13E+6
Ce~141 1.99E+4 1,35E+44  wvee= 6.26E+43 3.62E+5 1.20E+5 1.53E+3
44 6.58E+5 2:.72E+5 - lL.63E+S eem- 1.,66E+8 3.54E+4
43 2.92E+2 1. 17E+2 =wwee 6.77E+1 - 9.61E+5 1.45E+1
Nd=147 1.8lE+2 1.97E+2 ceren- 1.16E+2 - 7.11E+5 1.18E+.
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TABLE 2-4 (Con't)

Hope Creek ODCM

PATHWAY DOSE FACTORS - ATMOSPHERIC RELEASES

R(i0) GRASS-COW-MILK PATHWAY FACTOR - CHILD

(mrem/yr per uCi/m3) for H-3 and c-14
(m2 * mrem/yr per uCi/sec) for others

Nuecli<e Bone Liver Thyroid Kidney Lung GI-LLI
H-3 -nnee 1-575*3 10578*3 1.57E*3 1.575*3 1.57E+3
c~-14 1,65E+6 3.29E+5 3,29E+5 3.29E+5 3,29E+5 3.29E+5
P=32 7.77E+10 3,64E+9  eswe=s = ew==s - 2.15E+9
Cr=8]1 =  wesees escse 5.66E+4 1.55E+4 1.03E+5 5.41E+6
Mn=5%4 ==e=- 2.09E+7 - S.87E46 ====- 1.,76E+7
Fe=55 1.12E+8 §,93E+47  ===e=s  esc=- 3,35E+7 1.10E+7
Fe=59 1.20E+8 ] 9YSE+48  ==eee = sese- 5.65E+7 2,03E+8
Co=57 = ==mee== 3.B4E+6 2 ==ee= = ssess  ese== 3.14E+7
Co=58 = ==ee= 1.21E+7  ==e== cmmm—— emmee- 7.08E+7
Co=60 ==e==- §4.32E+47  ww=e= wmm—— meme—— 2,39E+8
Ni=63 2.96E+10 1.,59E49  se=e=e = sssces | ccses 1.07E+8
Zn=65 4,13E+9 1,10E+10 <==e==- 6.94E49  ===== 1.93E+9
w..s ----- 8§,77E49  =====  ece=e  e=c=- 5,64E+8
s 9 B.62E+9  eeeee  ssese = esess | sss=s 2.56E+8
Sl’-9U 13125"11 ------------------- 1.515*9
Y=91 9,14E+5  wmsess | seses | ecsce- 2.63E+6 1.84E+5
2r=95% 3,B84E+3 B8,45E42 2 ===== 1,21E43 ===== 8.BlE+5S
Nb=95 3. 1BE+5 1,24E45 s =e== 1,16E45 ===== 2,29E+8
Ru=103 4,29E43  memmes  cece- 1.08E+44 ===== 1.11E+5
Ru=106 9,24E+44 2 ==em=  eese- 1,25E45  w==== 1.44E+6
Ag=110m 2.09E+8 1,41E+8  ==ew=- 2,63E48 =w=e=- 1.68E+10
Sb=124 1.09E+8 1.41E+8 2,40E+5 = w==== 6.03E+8 6.79E+8
Sb'125 8.7UE+7 1.‘15*6 doer\" ---- ‘0855+7 2.085‘8
Te=125m 7.38E+7 2.00E+7 2.07E+7 = s=ssece  sses- 7.12E+7
Te=127m 2.0BE+8 S.60E+7 4.97E+7 5.93E48 wew== 1.68BE+8
Te=129m 2.72E+8 7.61E+7 8.,78E+7 B8.,00E+48 wew== 3,32E+8
1-131 1.30E+9 1.31E+9 4,34E+11 2.15E+9 - 1.17E+8
Cs~134 2.26E+410 3,71E+1Q0 <e=e== 1.15E+10 4,13E+9 2.,00E+8
Cs~136 1.00E+9 2.76E+9  =wa=a 1.47E+9 2.19E+8 9.70E+7
Ce~=137 3.22E+10 3.,09E+10 - 1.0lE+10 3.62E+9 1.93E+8
Ba=140 1.17E+8 1.03E+5 - 3.34E+4 6.12E+4 5.94E+7
Ce-141 2.19E+4 1.09E+4 - 4,78E+] wew== 1.36E+7
44 1.62E+6 5,09E+45  eweee 2.8B2E+5 - 1,33E+8
‘3 70 235’2 2017E¢2 Teaww 1017502 ----- 7.805‘5
Nd=-147 4.45E+2 J.,60E42  =wew= 1.98E42 wemee= $:.71E+5

7/29/87

1.57E+3
3,29E+5
3.00E+9
1.02E+5

;
!
Total Body |
|

5.58E+6
1, 84E+7
9.71E+7
7.77E+6

3,72E+7
1.27E+8
1.01E+9
6.85E+9

5.39E+9
1.89E+8
2.83E+10
2.44E+4

7.52E+2
8.84E+4
1.65E+3
1.15E+4

1.13E+8
1.82E+7
9.84E+6
9.84E+6

2.47E+7
4.23E+7
7.46E+8
7.83E+9

1.79E+9
4.55E+9
6.84E+6
1.62E+3

8.66E+4

3.59E+]
2.79E+1]
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Hope Creek ODCM 7/29/87 [

TABLE 2-4 (Con't)
PATHWAY DOSE FACTORS = ATMOSPHERIC RILEASES
R(i0) GRASS-COW-MILK PATHWAY FACTOR - INFANT

(mrem/yr per uCi/m3) for H-3 and C-14
(m2 * mrem/yr per uCi/sec) for others

Bone Liver Thyroid Kidney Lung GI-LLI Total Body
- 2,38E+3 2,38E+3 2.38E+3 2,38E+3 2.38BE+3 2.38BE+3
3.23E+6 6.89E+5 6.89E+5 6.89E+5 6.B9E+5 6.89E+5 6.89E+5
1.60B+11 9.42E+9 2 ==v=e = ecess  meoT 2.17E+9 6.21E+9
---------- 1.05E+5 2.30E+4 2.05E+5 4.71E+6 1.61E+5
----- 3,89E+7 - 8.63E+6 ——-—- 1.43E+7 8.83E+6
1-352*8 80725'7 seses = @ssas ‘0278‘*7 10115*7 20 335’7
2.25E+8 3.,93848 2 eeses = caaces 1.16E+8 1.88E+8 1.55E+8
----- 8,95E+6 - —-——- cmmae 3.05E+7 1.46E+7
----- 2.43E+7 cem—- - - 6.05E+7 6.06E+7
----- 8.8lE+7 - - ————— 2.10E+8 2.,0BE+8
3.49E+410 2.16E+9  e=ee= = e=ses  woeee 1.07E+8 1.21E+9
5.55E+9 1,90E+10 ===== 9.23849 ewne= 1.61E+10 8.,78E+9
----- 2.22E+10 - - - 5.,69E+8 1.10E+10
1.26E+10 =====  @ssse=s es=== SeeeC 2.59E+8 3.61lE+8
1,22E+4]l)l ====e e=es=s  essss S8e=T 1.52E+9 3.10E+10
7.33E44 2 #==ee sses=s  ssse=s eeees 5.26E+6 1,95E+3
6.,83E+3 1,66843  wo=ee 1:,79E+3  =wnwse 8.2BE+5 1,18E+3
5.93E+5 2. 44E4S 2 mwase 1. 75045 weves 2.06E+3 1. 41E+5
8.,69E43  eeres = seses 1.81E+4 comcee 1.06E+5 2.91E+3
1.90B48  esecea = «sces 23.3%50%% wwess 1.44E+6 2.38E+4
3.865“'8 20825*8 ----- ‘0035*8 ---- 1-‘65*10 1.86&4’8
2.09E+8 3.08E+6 $3.368¢5 9 omcas 1.31E+8 6.46E+8 6.49E+7
1. 49E+8 1.45E+6 1.87E+% e=s«e 9,38E+7 1.99E+8 3.07E+7
1.51E+8 5.04E+7 S, 07847 9  @weesa | essas 7.1RE+7 2.04E+7
4.21E+8 1.40E+8 1.22E+8 1:.04B¢9 wwsa= 1.70E+8 5.10E+7
5.59E+8 1.92E+8 2.15E+8 1,40E+9 ==ee- 3.34E+8 8.62E+7
2.72E+9 3.21E+9 1.05E+12 3.75E+9 ———-- 1.15E+8 1. 41E+Y
3,65E+10 6.80E+10 - 1.75E+410 7.1BE+9 1.85E+8 6. 87E+9
10965*9 5.775’9 e e 20 305*9 ‘o 70E*B 80765’7 20155’*
5,156+10 6.,02E+10 conee 1.62E+10 6,55E+9 1,8BE+8 4.27E+9
2.41E+8 2.41E+5 g 5.73E+4 1.4BE+5 5.92E+7 1. 24E+7
4,33E+4 2.64E+4 cmeee B.,15E+3 coaee 1.37E+7 3.11E+3
2.33E+6 $.338%% 2 wwees 3,85E+5 - 1.33E+8 1.30E+5
10‘95’3 SQSQE’Z Seewe 2008E*2 it 70895‘5 7o‘lt¢‘1
8.82E+2 9:.068¢3 2 weowee 3.49E+2 .- 5.T74E+5 5.55E+1



Hope Creek ODCM 7/29/87 |

TABLE 2-4 (Con't)
. PATHWAY DOSE FACTORS -~ ATMOSPHERIC RELEASES

R(io) VEGETATION PATHWAY FACTOR -~ ADULT

(mrem/yr per uCi/m3) for H-3 and C-14
(m2 * mrem/yr per uCi/sec) for others

Nuclide Bone Liver Thyroid Kidney Lung GI-LLI Total Body
=3 =  ecsas 2.26E+3 2.26E+3 2.26E+3 2,26E+3 2.26E+3 2.26E+3
C-14 8.97E+5 1.79E+5 1.79E+5 1.79E+5 1.79E+5 1.79E+5 1.7%E+5
P=-32 1.40E+9 8.7)E+7  eseme = sacas casee 1.58E+8 5.42E+7
Cl"51 - S 20798*‘ 1.038*‘ 6.195*‘ 10175*7 ‘066E¢‘
HN'S‘ Taraama 3.11:’8 ----- 90 275“7 ---- 9. S‘E’B 9 9‘8’7
Fe=55 2.09E+8 1.45E48 2 =ceoe conce B8.06E+7 8.29E+7 3,37E+7
F."59 10272"8 2.995"8 SHNwe SREes 80 355’7 v. 965’3 101‘B¢3
Co=%7 =  wwee= 1:,17847  essese = ssase eneen 2.97E+8 1.95E+7
Co=58 ==ee- 3J.098¢7  sesea 2 wwees = sasss 6.26E+8 6.92E+7
Co=60  ====- 1,67E48 2 w=onee = sccee cona= 3. 14E+9 3.69E+8
Ni=63 1.04E+10 7.21E+8 oo - cevee 1.50E+8 3.49E+8
In=65 3.17E+8 1.01E+9 ceses 6.75E48 ee==- 6.36E+8 4.56E+8
6 ----- 2.192*8 ............... ‘0 325*7 10025’8
9 9.96E+9  wessese = ssass = sssss | ccses 1.60E+9 2.86E+8
sr=9%0 6.05E+4]1]  ~eases cwees = eesss | cocses 1.75E+10 l.48E+11
Y-91 8.1JE46  =wsee esess = sessss | ecces 2.82E+9 1.,37E+5
2r=95 1.19E+6 J.BLlE+S  =sewe S5:97E+S eweee 1.21E+9 2.58E+5
Nb-95 1-‘28"5 7091E+‘ ..... 70815’4 ----- 4.30L¢s 40‘55"4
Ru=103 4.80E+6  weewe  cusaa 1.83E47 wemee= 5.61lE+8 2.07E+6
Ru=106 1,93E48 2 ccees  scace 3.72E+8 cmwe- 1.25E+10 2.44E4+7
Ag=110m 1.06E+7 9.76E+6  <~e===- 1,92E+7 wwees 3.98BE+9 5.80E+6
Sb-124 1.04E+8 1.96E+6 2.952E+8 = <ecsea 8.,08E+7 2.95E+9 4.11E+7
Sb=125 l.36E+8 1.,52E+6 1.39E¢8 2 <ccces 1.05E+8 1.50E+9 3.25E+7
Te=125m 9.66E+7 3.50E+7 2.90E+7 J.93E48  emee= 3. 86E+8 1.29E+7
Te=127m 3.49E+8 1.25E+8 8.92E+7 1. 42E+9 weeew 1.17E+9 4.26E+7
Te=129m 2.55E+8 9.50E+7 8.75E+7 1.06E+9 - 1.28E+9 4.03E+7
I=-131 8.09E+7 l.16E+8 3.79E+10 1.98E+8 cesee 3.05E+7 6.,63E+7
Cs~134 4.66E+9 1. 11E+10 cocee J.59E+9 1.19E+9 1.94E+8 9.07E+9
Cs=136 4.20E+7 1.66E+8  wwcee 9.24E+7 1.27E+7 1.89E+7 1.19E+8
Cs~137 6.36E+9 8.70E+9 cesae 2.95E+9 9.BlE+8 1.68E+8 5.70E+9
Ba=-140 1,29E+8 1.62E+5 e S.49E+4  9,25E+4 2.65E+8 B.43E+6
Ce=141 1.96E+5 1.33E+5 coces 6.17E+4 cesee 5.0BE+8 l.S1E+4
144 3.29E+7 1.38E+7 cowme B8.,16E+6 sonce 1.11E+10 1.77E+e
“3 6.,34E+4 2.54E+4 ceweowe 1L d7E%4  wweee 2.78E+8 J.14E+3
47 3.34E+4 J.BEE+  mome- 2.25E+4 coswe l.85E+8 2.31E+3
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TABLE 2-4 (Con't)

Hope Creek ODCM

PATHWAY DOSE FACTORS -~ ATMOSPHERIC RELEASES

R(io) VEGETATION PATHWAY FACTOR - TEENAGER

(mrem/yr per uCi/m3) for H-3 and C-14
(m2 * mrem/yr per uCi/sec) for others

7/29/87

Nuclide Bone Liver Thyroid Kidney Lung Gl-LLI Total Body
H-3 e 20595’3 20595*3 2. 595*3 2:59:*3 2059!’3 20595”
C-14 1.45E+6 2.91E+5 2.91E+5 2.,91E+5 2,.91E+5 2.91E+5 2.91E+5
P-32 1.61E+9 9.96E+7 conew sesces = eseaes 1.35E+8 6.23E+7
Cr=51 = =ecee  ccse- - 3.44E+4 1.36E+4 B8.85E+4 1,04E+7 6.,20E+4
MRn=S4  =eces 4.52E48  ~wme= 1.35E+8 - 9.27E+8 8.97E+7
Fe-55 3,25E+8 2.31E+8 —emwe ceeee 1.46E+8 9.98E+7 5.38E+7
Fe=59 1.8lE+8 4.22E48 2 =evee coses 1.33E+8 9.98E+8 1.63E+8
Co=57 - 1,79E+7  =ece- “sco= b 3.34E+8 3.00E+7
Co=58 cones 4,38E+7  seeees = cese- ceece 6.04E+8 1.0lE+8
Co=80  eecea 2.49E+8 cosae coma cssas 3,24E+9 5.60E+8
Ni=63 1:61E+10 1.13E+49  =weees = ccses conce 1.8JE+8 S.45E+8
Zn=65 4.24E+8 Lid7E+9  =owaee 9.41E+8 conee 6.23E+8 6.86E+8
6 @ eeees 2.73E+8 cemwe = eeeee v 4.05E+7 1.28BE+8
9 1.515*10 ------------- - 10805"9 ‘Q 338*8
Sr~9%0 T.31E¢l]l weces  svese mess  scsss 2,11E+10 l.85E+11l
Y-91 7.87E+46 2 *=wee ccsss = esses  cesss 3.23E+9 2.11E+5
zr-gs 10745"6 5.495*5 ..... 8007E*5 ..... 1.275*9 3.785’5
Nb=95 1.92E+5 1,06E+5  ==eae 1,03£+45 wwe=e 4.55E+8 5.86E+4
RU-IOJ 60675’6 -------- 20425’7 ----- 507‘508 2.9‘8*6
RU-IOG 3.095"8 ---------- 51972':"8 ----- 10‘35*10 3.905#7
AQ"llom 1.515‘7 1-“5*7 ---- 207‘E‘7 ..... ‘QO‘E"g 807‘E’6
Sb-124 1.,55E+8 2.85E+6 J.SIE+S = eeees 1.35E+8 J.11E+9 6.03E+7
Sb=125 2.14E+8 2.34E+6 2.04E+5 conne 1.88E+8 1.66E+9 5.00E+7
Te~125m 1.48E+8 5.34E+7 4.14E+7 conce cosss 4,.37E+2 1.98E+7
Te=127m 5.51E+8 1.96E+8 1.31E+8 2.,24E+9 coene 1.,37E+9 6.56E+7
Te=129m J.67E+8 1.36E+8 1,18E+8 1.54E+9 - 1.38E+9 S.81lE+7
I-131 7.70E+7 1. 0BE+8 3.14E+10 1,85E+8 coeme 2.13E+7 5.79E+7
C.-ls‘ 70095’9 1.678’10 aSEvew 5030509 2002E¢9 ZOU.E’O 7.7‘:’9
Cs~136 4.29E+7 1.69E+8 come= 92.19E+7 1.45E+7 L.36E+7 1.13E+8
Cs~137 1.01E+10 1,35E+10 conme 4.59E+9 1.7BE+9 1.92E+8 4.69E+9
'5'1‘0 1.3&2’3 1.69505 e 5.75E*‘ 1.1‘5*5 ‘ol)E’g 80918‘6
¢ “1 2.828‘5 1...:’5 ki U.OGE" e 5. 3.:" 201‘5“
& K 5.27E+7 2.18E+7 - 1.30E+7 coeee 1.33E+10 2.,83E+6
kl‘] 7.12E+4 2.84E+4 creee 1.65E+4 cewee 2.34E+8 3.55E+3
Nd=-147 3.63E+4 3.94E+4 cecew 2.32E+4 cosee 1.42E+8 2.36E+3
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R(i0o) VEGETATION PATHWAY FACTOR -

(mrem/yr per uCi/m3) for H-3 und C~14
(m2 * mrem/yr per uCi/sec) for others

TABLE 2-4 (Con't)

Hope Creek ODCM

PATHWAY DOSE FACTORS ~ ATMOSPHERIC RELEASES
CHILD

7/29/87

Nuclide Bone Liver Thyroid _ Kidney Lung GI-LLI Total Body
H'3 N ‘0015*3 ‘0015¢3 ‘0012"'3 ‘COIE*B ‘0015’3 ‘0015’3
C-14 3.50E+6 7.01E+5 7.01E+5 7.01E+5 7.01E+5 7.01E+5 7.01E+5
P=32 3.37E+9 1.58E+8 coe=- conee ceoas 9.30E+7 1.30E+8
Cr=S5]1l = =scse  «sacs 6.54E+4 1.79E+4 1,19E+5 6.25E+6 1.18E+5
Mn=54 = eeces- 6.61E+8 conne 1.45E+8 ceeee 5.55E+8 1.76E+8
Fe~55 8.00E+8 4.24E+8 ——--- conm 2.40E+8 7.86E+7 1.31E+8
Fe-59 4.01lE+8 6.49E+8 o cneww 1.,8BE+6 6.76E+8 3. 23E+8
Co=57 e 2,90€+7 - ceaee cema- 2.45E+8 6. JAE+7
Co=58 ==vwe 6.47E+7 ceses = ecas= ceeee 3.77E+8 1.98E+8
Co=60  ==w==- 3. 78E+8  eececs = sss=s conme 2.10E+9 1.12E+9
Ni=63 J.95E+10 2.,11E+49  evee- cmem- e 1. 42E+8 1.34E+9
Zn=65 8.12E+8 2.16E+9 bl l.J6E+9 <wwe=e 3.80E+8 1.35E+9
‘s ----- 4,52E48  ==ea- ————— —em—- 2.91E+7 2.78E+8
9 3,59E+410 <wecne  cesees = sece=- cseewe 1.39E+9 1.03E+9
Sr=90 li24E+412 wweee  csses = cecss  cocss 1.,67E+10 3.15E+11
Y=-91 1.B7E+7  wmece  sseees = scce= cemwe 2.49E+9 5.01E+5
zr'os 3.90E*6 BOSBE‘S ----- 1.235*6 aEaww 8.952*8 7-6‘5’5
Nb=95 4.10E+5 L.SY9E+S  eveee 1.50E+5 weeee 2.95E+8 1. 14E+5
Ru=103 1.55E+7 | =eses ccass. 3.89E+7 - 3,99E+8 5.94E+6
Ru=106 T.45E48  <wcw- cenee 1,0lE49 eeces 1.,16E+10 9.30E+7
Aq-llom 30 22E‘7 1017E"'7 sSssee ‘0055+7 S Twes ‘.585‘9 107‘L’7
Sh~-124 3.22E+8 4.57E+6 T+78E+5 2 weses l.96E+8 2.20E+9 1.23E+8
Sb=125 4,99E+8 J.B85E+6 4.62E+5 cease 2.7BE+8 1.19E+9 1.05E+8
Te=125m J.51E+8 9.50E+7 9.84E+7 e casas 3,38E+8 4.67E+7
Te=127m 1.32E+9 J.56E+8 3.16E+8 3.77E+9 .- 1.07E+9 1.57E+8
Te=129m 8.954E+8 2.39E+8 2.75E+8 2.51E+9 cecse 1.04E+9 1.33E+8
I=-131 1.43E+8 1.44E+8 4.761.+10 2.36E+8 cosew 1.28E+7 8.18E+7
Cs=134 1.60E+10 2,63E+10 - 8.14E+9 2,92E+9 l.42E+8 5.54E+9
C.'136 3006207 20225’8 a—— 1.135*8 107‘E"7 70 79E‘6 1.‘35"‘
Ces=137 2.69E+410 2,29E+10 wene- T.46E+9  2.6BE+9 1. 43E+8 3. IBE+9
Ba=140 2.77E+8 2.43E+5 - T.90E+4  1.45E+5 1. 40E+8 1.62E+7
Ce-141 1.23E+5 6.14E+4 cenw- 2.69E+4 cosne T.66E+7 9.12E+3
44 1.27E+8 3.,98E+7 - 2.21E+7 - 1.04E+10 6.78E+6
43 l.4BE+5 4.46E+4  wovns d.41E+4 ceeee 1.60E+8 7.37E+3
Nd=147 T.16E+4 5.80E+4 —neee 3.18E+4 seasee 9. 18E+7 4.49E+3
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TABLE 2-4 (Con't)

dope Creek ODCM

PATHWAY DOSE FACTORS - ATMOSPHRRIC RELEASES

(m2 * mrem/yr per uCi/sec)

R(io) GROUND PLANE PATHWAY FACTOR

Nuclide Any Organ
Y R L A Dl o o
o e e i P L e Lot
PR [ e L N L) = el A —
Cr-51 4 68BE 6
Mn=54 1.34E 9
Fa=3% - - 0  easss
Fe=59 2.75E 8
Co-58 3.82C 8
Co=60 2,16E10
Ni=43 - meees
Zn=65 7.45E 8
Rb=-86 8.98E 6
Sr-89 2.16E 4
gg=9% -  =eewe
Y=-31 1.08E 6
Zr-95 2.48E 8
Nb=95 l,36E 8
Ru=1013 1.09€ 8
Ru=106 4.21E 8
Ag=110m 3.47E 9
Te-125m 1.55E 6
Te-127m 9.17E 4
Te-129m 2,00E 7
I-131 1.72€ 7
Cs~-134 6.75E 9
Cs~136 l.49F 8
Cs~-137 1.04E10
Ba-140 2,05k 7
Ce~141 1,361 7
Ce-1G4 6.95E 7
P-4  mewes
Nd-147 €.40E 6

1729787 |
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Hope Creek ODCM 7/29/87

APPENDIX A

Evaluation of Default MPC Value
for Ligquid Effluents

In accordance with the requirements >f Technical Specification
3.3.3.10 the radicactive effluent monitors shall be operable with
alarm setpoints established to ensure that the concentration of
radicactive material at the discharge point does not exceed the
MPC value of 10 CFR 20, Appendix B, Table II, Column 2. The
determination of allowable radionuclide concentration and
corresponding alarm setpoint is a function of the individual

ra ionuclids distribution and corresponding MPC values.

In order to limit the need for routinely having to reestablish
the alarm setpoints as a function of changing radionuclide
distributions, a default alarm setpoint can be established. This
default setpoint can be based on an evaliation of the
radionuclide distribution frcm the Hope Creek FSAR, fection 11.2,
Table 11.2~11 of the liquid effluents from Hope Creek and the
effective MPC value for this distribution.

The effective MPC value for a racionuclide distribution is
calculated by the equation:

MPCe Ci /L (Ci/MPCH) (A.1)

where:

an effective MPC value for a mixture of
radionuclides (uCi/ml)

Ci = concentration of radionuclide i in the mixture
MPCi the 10 CFR 20, Appendix B, Table 11, Column 2
MPC value for radionuclide i (uCi/ml)

MPCe

A-2 Rev. 8



Hope Creek ODCM 7/29/87

Based on the above eguation and the radionuclide distribution in
the effluents for Hope Creek from FSAR Table 11.2-11 (Expected
Yearly Activity Released from Liquid Radwaste Management).
Results are presented in Table A-1l,

Considering the average effective MPC values from FSAR Table
11,211 it is reasonable to select an MPC value of 1.9E 05 uCi/ml
as typical of liquid radwaste discharges. This value will be
reviewed and adjusted as necessary based on the distribution
history of effluents from Hope Creek. Using the value of uCi/ml
to calculate the default .larm setpoint, results in a setpoint
that:

1) Will not require frequent re-adjustment due to minor
variations in the nuclide distribution which are typical
of routine plant operations, and;

2) will provide for a liquid radwaste discharge rate (as

evaluated for each batch release) that is compatible
with plant operations (Refer to Table 1-1).

A=3 Rev, 8



NUCLIDE

Na=-24
Cr=51
Mn=54
Fe-55
Mn=-56
Co=-58
Fe-59
Co-60
Cu-64
Ni=-65
Zn=-65
in=69
Se-75
Sr-89%
Y=91lm
Y-91
Sr=%4
Nb~95
ir=95
Nb=97
ir=-97
Mo=99
Tc=99m
Tc=100
Ru=10%
Sb=122
Sb-124
Sb-125
I=131
Te-132

TABLE A-1
CALCULATION OF EFFECTIVE MPC
HOPE CREEK

MPC

3.0E-05
2.0E-03
1.0E-04
8.0E~-04
1.0E-04
9.0E-05
6.0E~05
3.0E-05
3.0E-04
1.0e-04
1.0E~-04
2.0E-03
3.0eE-04
3.0E-06
3.0e-03
3.VE-QS
7.0E-05
1.0-04
6.0E-0S
¥.0E~-04
«.QE=-05
4.0E~-05
6.0E~-03
3.0E-06
1.06-05
3.0E-05
2.06-5

1.0E~4

3.0E-07
3.0E-05

A-4

1987

Hope Creek ODCM

5/17/688

ACTIVITY
RELEASED (Ci)

5.7E~-01
4.5E~01
6.3E~02
3.0E-02
1.36-04
9.5E-02
5.2E-02
3.8E-02
¥y.6E~04
3,3E-05
1.7E~01
3.4E-03
4.0E~04
3.2E-03
2.8E-02
2.8E-03
3.1E-05
1.3E-03
1.4E-04
1.9E-03
2.7E-05
1.26-02
1.3E-02
3.76-05
1.1E~-0S
7.7E-04
6.5E~03
1.7E~04
1.8E-04
2.6E-04

Rev., 9




Hope Creek OLCM 5/17/88

TABLE A-1 (CONT'D)

CALCULATION OF EFFECTIVE MPC

HOPE CREEK

1987 ACTIVITY
NUCLIDE MPC RELFASED (Ci)
I-133 1.0E-06 2.9E-03
Cs~137 4.,0E-05 1.2E~-05
Ba~-139 3.0E~06 1.,3E-05
Ce-141 9.0E-05 1.0E~05
Ce~143 4.0E~05 7.4E-0b
Ce~144 1,0E-05 2.,3E-03
Np=239 1.0E~04 1.3E-03
Hg=203 2 0E=-QS 1.9E~04
TOTAL 1.58E+00
SUM (Ci1/MPC1) 3.77E+0 4
MPCe (uCi/ml) 4.19E-05

A= RQV- v




Hope Creek

APPENDIX 8

TECHNICAL BASIS FOR EFFECTIVE DOSE FACTORS

LIQUID RADIOACTIVE EFFLUENT

B-1
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Hope Creek OLDCM 5/17/88

APPENDIX B

Technical Basis for Effective Dose Factors =~
Liquid Effluent Releases

(he radicactive liquid effluents from Hope Creek during 1987 were
cvaluated to determine the dose contribution of the radionuclide
distribution., This analysis was performed to ev~luate the use of
a simited dose analysis for determining environmeital doses,
providing a simplified method of determining compliance with the
dose limits of Technical Specification 3.11.1.2. For the
expected radionuclide distribution of effluents from Hope Creek
during 1987, the controlling organ is the liver. The calculated
liver dose is predominately a function of the Zn-65 and Fe=59
releases., The radionuclides, Zn-%5 and Fe-5Y also contribute the
large majority of the calculated total body dose. The results of
this evaluation are pres nted in Table B-l.

For purpuses of simplifying the Jetails ot the dose calculation
process, it is conservative to ‘dentify a controlling, dose
significant radionuclide and limil the calculation process to the
use of the dose conversion tactou tor this nuclide.
Multiplication of the total release (i.e., cumulative activity
for all radionuclides) by this dose conversion factor provides
tor a dose calculation method that is simplified while also being
conservative.

For the evaluation of the maximum organ dose, \t 18 conservative
to use the In-65 dose c¢raversion factor (5.13E5 mrem/hr per
liver)., By this approach, the maximum organ dose will be
overestimated since this nuclide has the highest organ dose
traction of all the radionuclides evaluated. For the total body
calculation, the Zn-65 dose factor (2.32E5 mrem/hr per uCi/ml,
tot:l body) is the highest among the identified dominant
nuclides,

For evaluating compliance with the dose limits of Technical
Specitication 3.11,1.2, the tollowing simplified equations may be
used:

Total Body

8.35E~-04 * VUL
Dtb L * AL, TB * Ci

5-2 Rev. ¥



Hope Creek ODCM 5/17/88

Where:

Dtb = dose to the total body (mrem)

Ai,TB = 2.32E5, total body ingestion dose conversion
factor tor Zn-65 where A is dose conversion
factor, i is isotope which is Zn-65, and TB is
the total body (mrem/hr per uCi/ml)

VOL - volume of liquid effluent released (gal)

C = total concentration of all radionuclides (uCi/ml)

CTBD » average cooling tower Dlowdown discharge rate
during release period (gal/min)

8.35£-04 = conversion factor (1.67E-2 hr/min) and the near

field dilution tactor 0,05

Substituting the value tor the Zn-65 total body dose conversion
factor, the equati~n simplitied to:

1.9462 * VOL

Maxii.m Organ

8.35E-4 * VOL * Aijo, GI-LLI

Dmax = . e e e e e e e e s .« £
CTBD
Where:
Dmax = maximum organ dose (mrem)
AiL,0 = 5.13E5, liver ingestion dose conversion factor for

In=65 where A is dose conversion factor, i is isotope
which 18 Zn=65 and O is maximum organ which is the
GI-LLI. (mrem/hr per uCi/ml).

Substituting the value tor Aio the equation simplifies to:

4,282 * WVOL
Dnax ® = = = = = -== & gj

Tritium is not included in the limited analysis dose
assessment for liquid releases, because the potential dose
resulting from normal reactor releases is relatively
negligible.

8-3 rRev, 9




llope Creek ODCM 7/29/87

Near Field Dilution Factor

The near field dilution factor stems from NuReg-0133, Section
4.1, For plants with cooling towers, such as Hope Creek, a
dilution factor is applicable so that the prnduct of the average
blowdown flow (in CFS) and the dilution factor is 1000 cfs or
less, The average minimum cooling tower blowdown for Hope Creek
is 1.90E4 GPM (from FSAR 11.2). This converts to 42 CFS, for
conservatism a dilution factor of 20 will be used, giving a
dilution flow of 880 CFS. This near field dilution factor of 20

is inverted o a multiple of 0,05, multiplied times the liquid
effluent dose eguations.

B-4 Rev., 8
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TABLE B-1
Adult Dose Contributions

Fish and Invetebrate Pathways

Hope Creek
1987 TB GI-LLI Liver |
Radionuclide Release (C1) Dose Frac. Dose Frac. Dose Frac. |
Cr=51 4,.56~-1 . 0.01 . |
Mn=54 6.3E~2 . 0,01 .
Co=-58 Y.5E-2 . 0,01 . |
Fe-59 5.,2E-2 0,08 0,34 0,10 |
‘ Co=60 3.8E-2 . 0.01 * |
in=-65 l1.7E~1 0.91 0.59 0.90 |

Nb-gs 1‘35-5 . 0002 * |

* = Less than 0,01 |
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APPENDIX C

TECHNICAL BASIS FOR EFFECTIVE DOSE FACTORS

GASEOUS RADIOACTIVE EFFLUENT
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APPENDIX C

Technical Basis for Effective Dose Factors =
Gaseous Radiocactive Effluents

Overview

The evaluation of doses due to releases of radioactive material
to the atmosphere can be simplified by the use of effective dose
transfer factors instead of using dose factors which are
vradionuclide specific., These effective factors, which are based
on typical radionuclide distributions of releases, can be applied
to the total radicactivity released to approximate the dose in
the environment. Instead of having to perform individual
radioluclide dose analysis only a single multiplication (1.e.,
Keff, Meff, or Neff times the total quantity of radioactive
material released) would b~ needed, The approach provides a
reasonable estimate of the actual dose while eliminating the need
for a detailed calculation technigue.

Determination Og Effective Dose Factors

Effective dose transfer factors are calculated by the following
eguations:

Keff

T (ki * £1)

Where:

Keff = the effective total body factor due to gamma
emissions from all noble gases released.

Ki = the total body dose factor due to gamma

emissions from each noble gas radionuclide 1|
released.

fi = the fractional abundance of noble gas
radionuclide i relative to the total noble
gas activity.

ds
(L + 1,1 Meff = T ((Li + 1.1 Mi) * £1)

wWhere:

(L + 1.,1M)eff = the effective skin dose factor due to
beta and gamma emissions from all noble
gases released.

C"2 Rev. 8 '
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(Li +# 1.1 Mi) = the skin dose factor due to beta and
gamma emissions from each noble gas
radionuclide | released,

Meff =f(Mi * £1)

Where:

Meff = the effective air dose factor due to gamma
emissions trom all noble gases released.

Mi = the air dose factor due to gamma emissions
from each noble gas radionuclide i released.

ds
Neff =T (NI * f£i)

Where:

Neff = the effective air dose factor due to beta
emissions from all noble gases released.

Ni = the air dose factor due to beta emissions
from each noble gas radionuclide i released,

Normally, it would be expected that past radioactive effluent
data would be used for the determination of the effective dose
factors. However, the noble gas releases from Hope Creek have a
short history. So, to provide a reasonable basis for the
derivation of the effective noble gas dose factors, the source
terms from ANSI N237-1976/ANS~-18.1, "Source Term Specifications",
Table 5 has been used as representing a typical distribution.

The effective dose factors as derived are presented in Table B-1l.

Application

To provide an additional degree of conservatism, a factor of 0.50
is introcuced into the dose calculational process when the
effective dose transfer factor is used., This conservatism
provides additional assurance that the evaluation of doses by the
use of a single effective factor will not significantly
underestimate any actual doses in the environment.

For evaluating compliance with the dose limits of Technical
Specification 3.,11.2,2, the following simplified equations may be
used:

3.17E-08
Dx = ~=e=se= * X0 * MNeff * T Qi
0,50

and

C-3 Rev.
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. 3,17E-08
D 2 - e=== * X/0 * Neff * [ Qi

’ 0.50
wWhere:

D = air dose due to gamma emissions for the
cumulative release of all noble gases (mrad)

Dp . air dose due to beta emissjons for the
cumulative release of all noble gases (mrad)

X/Q - atmospheric dilgcrsion to the controlling site
boundary (sec/m?)

Meff = 8.1E3, effective gamma~air dose factor (mrad/yr
per uCi/m?)

Neff = 8.5£3, effective beta-air dose factor (mrad/yr
per uCi/m*<)

Qi - cumulative release for all noble gas
radionuclides (uCi)

3.17E-08 = conversion factor (yr/sec)

0.50 = conservatism factor to account for the

variability in the effluent data

Combining the constants, the dose calculaticnal equations
simplify to:

D = S, 14B=4 * X/Q *C0i
Db = So 39:" . X/Q .t Qi

The effective dose factors are to be used on a limited basis for
the purpose of facilitating the timely assessment of radiocactive
effluent releases, particularly during periods of computer

malfunction where a detailed dose assessment may be unavailable.

Rev. 8
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Radionuc’ ide

Kr83m
Kr85m
Kr8?
Krgs
Kr8d
Xelldl
Xxelds
Xelism
Xelld?
Xells

TOTAL

Radiconucl ide

Kr83m
Kr8sm
Kr8?
Krss
Kr8d
Xelil
Xelli5m
Xelis
Xelld?
Xelis

TOTAL

Noble Gases - Total Body and Skin

£4°

0.01
0.01
0.04
0.04
0.27
0.02
0.0%
0.06
0.31
0.19

£i*

0.01
0.01
0.04
0.04
0.27
0.02
0.05
0.06
0.31
0.19

TABLE (-1

Effective Dose Factors

Total Body Effective

Keff

(mrem/y per uCi/m3)

1.0E1
2.4E2
5.9E2
4.5E3
5.9E0
9.0E1
1.9E2
4.482
l1,7E3

7.8E3

Noble Gases = Air

Gamma Air Effective

Meff

(mrad/y per uCi/m3)

1.2€1
2.5E2
6.1E2
4.7E3
7.0E0
9“:1
2,VE2
4.7E2

1.8E3
8.1E3

Hope Creek ODCM

Skin Effective
(L + 1.1 M) eff

(mrem/y per uCi/m3)

2.8E1
6.6E2
7.6E2
7.9E3
1.4E1]
2.0E2
2.6E2
4.3E3
2,783

1.7E4

Neff

7/29/87

Betta Air Effective

(mrad/y per uCi/m3)

3,060
2.0El]
4.1E2
2.0E2
2.,9E3
2.1E1
1.2€2
4.4E1
3.9€3

9.0E2
8,5E3

Based on noble gas distribution from ANSI N237-1976/ANS~18.1,
"Source Term Specification®,

Rev, 8
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APPENDIX D

TECHNICAL BASIS FOR EFFECTIVE DOSE PARAMETER

GASEOUS RADIOACTIVE EFFLUENT
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APPENDIX D

Technical Basis for Effective Dose Parameter
Gaseous Rodiocactive Effluent Releases

The pathway dose factors for the controlling infant age group
were evaluated to determine the controlling pathway, organ and
radionuclide. This analysis was performed to provide a
simplified method for determining compliance with Technical
Specification 3,11.2,3, For the infant age group, the
controlling pathway is the grass - milk - cow (g/m/c) pathway.
An infant receives a greater radiation dose from the g/m/c
pathway than any other pathway. Of tnis ¢g/m/c pathway, the
maximum exposed organ including the total body, is the thyroid,
and the highest dose contributor is radionuclide I-131. The
results of this evaluation are presented in Table D-1,

For purposes of simplifying the details of the dose calculation
process, it is conservative to identify a controlling, dose
significant organ and radionuclide and limit the calculation
process to the use of the dose conversion factor for the organ
and radionuclide. Multiplication of the total release (i.e.,
cumulative activity for all radionuclides) by this dose
conversion factor provides for a dose calculation method that is
simplified while also being conservative,

For the evaluation of the dose commitment via a controlling
pathway and age group, it is conservative to use th, infant,
g/m/ec, thyroid, I-131 pathway dose factor (l1.67El2mémrem/yr per
uCi/sec). By this approach, the maximum dose commitment will be
overestimated since I-131 has the highest pathway dose factor of
all radionuclides evaluated.

For evaluating compliance with the dose limits of Technical
Specification 3.11.2.3, the following simplified equation may be
used:

Dmax = 3,176-8 * W * RI-131 *[FQi
Where:
Dmax = maximum organ dose (mrem)
w = atmospheric dispersion parameter to the
controlling location(s) as identified in Table
2-30
X/Q = Atmospheric dispersion for inhalation pathway and

H=-3 dose contribution via other pathways (sec/m”?)

D=2 Rev, 8
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D/Q = atmospheric disposition for voqotcsxon, milk and
ground plane exposure pathways (m~™<)

Qi - cumulative rele e over the period of interest for
radioiodines and particulates (uCi)

3,17E-8= conversion factor (yr/sec)

RI=131 = [1-13]1 dose parameter for the thyroid for the
identified controlling pathway

= 1,675E12, infant thyroid dose parameter with the
cow - milk = grass pathway contreolling (mémrem/yr
per uCi/sec)

The ground plane exposure and inhalation pathways need not be
consideced when the above simplified calculational method is used
because of the overall negligible contribution of these pathways
to the total thyroid dose. It is recognized that for some
particulate radionuclides (e.g., Co-60 and Cs-137), the ground
exposure pathway may represent a higher dose contribution than
either the vegetation or milk pathway. However, use of the I-13l
thyroid dose parameter for all radionuclides will maximize the
organ dose calculation, especially considering that no other
radionuclides has a higher dose parameter for any organ via any
pathway than I-13]1 for the thyroid via the milk pathway.

The location of exposure pathways and the maximum organ dose
calculation may be based on the available pathways in the
surrounding environment of Hope Creek as identified by the annual
land-use census (Technical Specification 3.,12.,2). Otherwise, the
dose will be evaluated based on the predetermined controlling
pathways as identified in Table 2-3,

0'3 Rev, 8



Hope Creek ODCM 7/29,87 |

TABLE D~1
Infant Dose Contributions

Fraction of Total Organ and Body Dose

PATHWAYS
Target Organs Grass - Cow = Milk Ground Plane
Total Body 0.02 0.15
Rone 0.23 0,14
Liver 0.09 0.15
Thyroid .59 0.18
Kidney 0.02 0.15
Lung 0.01 0.14
GI-LLI 0.02 0.1%5

TABLE D-2

Fraction of Dose Contribution by Pathway

Pathway £
Grass-Cow=Milk 0.92
Ground Plane 0.08
Inhalation .

D-‘ Rev. 3
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APPENDIX E

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM -

SAMPLE TYPE, LOCATION AND ANALYSIS
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APPENDIX E
SAMPLE DESIGNATION
Samples are identified by a three part code. The first two

letters are the power station identitication code, in this case
"5A". The next three letters are for the media sampled.

AlQO = Air lodine IDM = Immersion Dose (TLD)

APT = Air Particulates MLK = Mi1lk

ECH = Hard Shell Blue Crab PWR = Potable water (Raw)

ESF = Edible Fish PWT = Potable Water (Treated)
LSS = Sediment RWA = Rain Water (Precipitation)
FPB = Beef SWA = Surface Water

FPL = Green Leaty Vegetables VGT = Fodder Crops (Various)

FPV = Vegetable (Various) WWA = Well Water

GAM = Game

The last four symbols are a location code based on direction and
distance from the site, Of these, the first two represent each
of the sixteen angular sectors of 44,5 degrees centered about the
reactor site. sector one 1s divided evenly by the north axis and
other sectors are numbered in a clockwise direction; 1.e., 2=NNE,
3=NE, 4=ENG, etc. The next digit is a letter which represents
the radial distance from the plant:

On=-site location
O=1 niles off-site

= 4-5 miles offt-site
=

B = l=-2 miles off~-site
-
=

5=10 miles off-site
10=-20 miles off-site
>20 miles off-site

I B

TO™mm™

2=3 miles off-site
3=4 niles off-site

The last number 1s the station numerical designation within eah
sector and zone; €.9., Ll,2,3,... For example, the designation
SA-WWA-5D1 woula i1ndicate a sample in the 5G5S program (SA),
consisting of well water (WWA), which had been collected in
sector jumber 5, centered 2t JYU' (due east) with respect to the
reactor site at a radial distance ot 3 to 4 miles otf-site,
(theretore, radial distance D), The number | indicates that this
18 sampling station #1 in that particular sector.

E~2 Rev. 9
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SAMPLING LOCATIONS

All sampling locations and specific intormation about the individual
locations are given in Table E. Maps E~l and E~2 show the locations

of sampling stations with respect to the site.

TABLE E~1l
STATION
CODE_ STATION LOCATION

a8 0.4 mi. NNE of vent

383 700 tt, NNE of vent; fresh water holding
tank

581l 1.0 mi, E of vent; site access road

652 U.d mi. ESE of vent; observation building

7181 0.12 mi. SE of vent; station personnel gate

1081 0.14 mi., SSW of vent; site shoreline

1151 0.09 mi. SW ot vent; site shoreline

11Al Usd mi. W of vent; outfall area

15A1 0.3 mi. NW of vent; cooling tower blowdown
discharge line

16A1L Us7 mi. NNW of vent; south storm drain
discharge line

12C1 4.5 mi, WSW of vent; west bank ot Delaware
River

404 3.7 mi. ENE of vent; Alloway Creek Neck Roau

501 3.5 mi, & of vent; local farm

10Dl 3.9 mi., SSW of vent; Taylor's Bridge Spur

1ipl 3,5 mi, SW of vent

1401 3.4 mi, WNW of vent; Bay View, Delaware

El 4.4 mi. NNE of vent: local farm

E-3

SAMPLE TYPES
10M

WWA

AlO,APT, IDM
DM
1DM
1DM
1DM

ECH,ESF,ESS,
SWA

LSS
ESS
ECH,ESF ,EbS,
oWA

10M

AlO,APT, 1M,
WhA

10M
GAM
10M
1DM

Rev. ¥




Hope Creek

TABLE E~1 (Cont'd)

STATION
COLE STATIUN LOCATIUN
JEL 4.1 mi. NE of vent; local farm
ke 5.7 mi. NE of vent; local farm
71El 4.5 mi., SE of vent; 1 mi, W of Man Horse
Creek
EIL 4.2 mi, 5 of vent
11E2 5.0 mi. SW of vent
12E1l 4.4 mi. WSW of vent; Thomas Landing
13El 4.2 mi. W of vent; Diehl House Lab
13E3 4.9 mi. W of vent; local tarm
L6EL 4.1 mi. NNW of vent; Port Penn
1Fl 5.8 mi. N of vent; Fort Eltsborg
lF2 7.1 mi. N of vent; midpoint of Delaware River
l¥3 5.9 mi. N of vent; local farm
dF2 8.7 mi. NNE of vent; Salem Substation
aF 3 8.0 mi. NNE of vent; Salem Water Company
2F 4 6.3 mi. NNE of vent; local farm
2F5S 7.4 mi, NNE of vent: Salem High School
P 7.3 mi, NNE of vent; Southern Training
Center
F7 5.7 mi., NNE of vent; local farm
ira 5.1 mi. NE of vent; Hancocks Bridge
Municipal Building
3F3 8.6 mi., NE of vent; Quinton Township School
SF1 6.5 mi. E of vent

E-4

QDCM  5/17/88

SAMPLE 1YPES

FPB,EPV,GAM,
LDOM, VGT , WA

Fev

ESF,ESS,5WA

10M

1DM

10M

10M

VGT
AlIO,APT,IDM
AlO,APT, 1DM
SWa

FPL,FPV

ALO,APT,I0M,
RwA

PWR, PWT
rev
10M

10M

MLK, VGT

1DM

I1DM

FPV, 1DM

Rev. 9
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'I' TABLE E~1 (Cont'd)
STATION
CODE_ STATION LUCATIUN SAMPLE TYPES
SK2 7.0 mi. E of vent; local farm VGT
6F1 6.4 mi. ESE of vent; Stow Neck Road 1DM
T¥e 9.1 mi. SE of vent; bBayside, New Jersey DM
10F2 5.8 mi, SSW of vent 1DM
11F) 6.4 mi. SW of vent; Taylor's Briage Delaware IDM
11F3 5.3 mi. SWw of vent; Townsend, Delaware MLK, VGT
12F1 Y.4 mi, WSW of vent; Townsend Elementary 10M
school
L3F2 6.5 mi. W of vent; Odessa, Delaware 10M
13F3 9.3 mi. W of vent; Redding Middle School, 1DM
Middletown, Delaware
. L3F4 9.8 mi. W of vent; Middietown, Delaware 1DM
L4kl 5.5 mi. WNW of vent; local tarm MLK, VGT
14F2 6.6 mi. WNW of vent; Boyds Corner LM
L4F3 5.4 mi. wWNw of vent; local tarm Fpv
I5F3 5.4 mi. NW of vent 1DM
leFl 6.9 mi. NNW of vent; C&D Canal ESS , 5WA
16F2 8.1 mi. NNW of vent; Delaware City Public 1DM
School
161 10.3 mi, of N of vent; local farm Fpv
1G3 19 mi. N of vent; Wilmington, Delaware 1M
Gl ld mi, NNE of vent; Mannington Township, NJ FPv
3G1 17 mi, NE of vent; local tfarm 1UM,MLK, VGT
10G1 12 mi, SSW of vent; Smyrna, Delaware 1DM

E~S Rev, ¥
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TABLE E~1 (Cont'd)

STATION
CODE STATION LOCATION SAMPLE TYPES
16G1 15 mi. NNW of vent; Greater Wilmington 10M
Airport
3Nl 32 L.i. NE of vent; National Park, New Jersey IDM
3H3 110 mi. NE of vent; Research and Testing ALO,APT, 1DM
Laboratory
JHS 25 mi, NE of vent; local farm FPL,FPV
E-¢ Rev., 9
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sample

Air Particulate

Air lodine

Crab and Fish

Sediment
Direct

Miilk

Hope Creek ODCM 5/17/88

SAMPLE COLLECTION AND ANALYSIS

Collection Method

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

A TEDA impregnated
charcoal cartridge 1is
connected to air
particulated air sampler
and 18 collected weekly
at tilter change,

Two batch samples are
sealed in a plastic
bag or jar and frozen
semi-annually or when
in season.

A sediment sample is
taken semi-annually.

¢ TLD's will be
collected from each
location quarterly.

sample Of tresh milk

is collected tor each
farm semi-monthly when
COwSs are in pasture,
monthiy at other times.

Analysis

Gross Beta analysis
on each weekly
sample. Gamma
spectrometry shall
be pertormed if
gross beta exceeds
iU times the yearly
mean ot the control
station value, As
well one sample is
analyzed >24 hrs
atter sampling to
allow tor radon and
thoron daughter
decay. Gamma
isotopic analysis
on guarterly
composites.

lodine 131 analysis
are performed on
each weekly sample.

Gamma 1sotopic
analysis of edible
portion on coliection

Gamma 1sotopic
analysis
semi-annually.

vamma dose quarterly

Gamma 1sotopic
analysis and I-i3l
analysis on each
sample on collection.

Rev, ¥
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SAMPLE COLLECTION AWND ANALYSIS (Cont'd)

sample Collection Method Analysis

wWater (Rain, Sample to be collected Gamma isotopic

Potable, Surtace) monthly providing winter monthly H=3 on
icing conditions allow, gquacrterly surtace

sample, monthiy ¢
ground water samp.s.

E-8 Rev., ¥




FIGUFE E-1
OFFSITE SAMPLING LOCATICNS
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FIGURE E-2

ONSITE SAMPLING LOCATIONS
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