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In accordance with Section 6.9.1.11 of Appendix A to the
Operating License for Hope Creek Generating Station (HCGS),
Public Service Electric and Gas Company (PSE&G) hereby transmits
one copy of the semi-annual Radiocactive Effluent Release Report,
RERR-10, This report summarizes liquid and gaseous releases and
solid waste shipments from the HCGS for the period July 1 through
December 31, 1990,
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1.3

1.4

1.5
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Tritium
See Section 1.b.
Ligquid Effluents Release Limite

The concentration of radicactive material released in
liquid effluents to unrestricted areas shall be limited
to the concentrations specified in 10CFR20C, Appendix B,
Table 11, Column 2 for radionuclides other than
dissolved »r entrained noble gases. For dissclved or
entrained noble gases, the concentration shall be
limited to 2E~4 microcuries per milliliter.

in addition, the dose or dose commitment to a member of
the public from radicactive materials in liquid
ofl}uontl released to unrestricted areas shall be
limited:

buring any calendar guarter to less than
or egual to 1.5 mrems to the total body

and to less than or egual to % mrems to

any organ, and

buring any calendar year to less then or
egqual to 3 mrems to the total body and
to less than cr equal to 10 mrems co any
organ.

Total Dose Limit

The annual (calendar year) dose or dose commitment to
any member of the public, due to releases of
radicactivity and radi~*ion, from uranium fuel cycle
sources shall be limiteu to less than or equal to 25
mrems to the total body or any organ (except the
thyroid, which shall be limited to less than or equal
to 75 mrems) .

MAXIMUM PERMISSIBLE CONCENTRATIONS (MPC)

Regulatory Guide 1.21 requires that the licensee provide the

MPCs used in determining allowable release rates or
concentrations for radicactive releases.

a. MPC values were not used to dete'mine
the maximum release rates for ficsion
gases, iodines, or particulatec.
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MPC values as stated in 10CFR20,
Appendix B, Table 11, Column 2 are used
for ligquids,

e. The MPC value used for dissolved or entrained
noble gases is 2E~4 microcuries per milliliter,

3.0 AVERAGE ENERGY

4.0

Regulatory Guide 1.21 reguires that the licensee provide the
average energy of the radionuclide mixture in releases of
fission and activation gases, if applicable,

Release limita for HCGE are not based upon average eneray,
Therefore this section is not applicable to HCGS.

MEASUREMENTS AND APPROXIMATION OF TOTAL RADIOACTIVITY

4.1

Liguid Effluents

Liquid effluents are monitored in accordance with Table
4.11.1.1.1~1 of the Technical Specifications. During
the period of record, all liquid wastes were rerouted
to the sampling tanks for monitoring prior to release.
Technical Specifications require these tanks to be
uniformly mixed for sampling and analysis before being
released. Batch releases are defined as relmases from
the equipment drain sample tanks, floor drain sample
tanke, detergent drain tanks, and condensate 3torage
tank. f[here are no continuous liquid releasen for this
reporting period. The preponderant gamma emitting
nuclides detected in sanpling were Cr-51, Mn-54 and
in=65. Specific activities from analyses were

multi, lied by the volume of effluent discharged to the
environment in order to calculate the total liquid
activity discharged,

The detection requirements of Table 4.1.1.1-1 of the
Technical Specifications are achieved or exceeded.
Nuclides measured at concentrations below the Technical
Specification detection limit (LLDs) are treated as
being present. Nuclides for which no activity was
detected while meeting the required LLDs are treated as
absent.

Gaseous Effluents

Gaseous effluent streams are monitored and sampled in
accordance with Table 4.11.2.1.2~1 of the Technical
Specifications. The north plant vent (NFV) and south
plant vent (8PV) are the final release points for most
planned gaseous effluent releases. A small quantity of
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gasecus effluent will be released via the filtration,
recirculation, and ventilation system (FRVS) vent
during testing periods. The NPV and SFV are
continuously monitored for iodines, particulates and
noble gases; +the FRVS is conti) osusly nonitored for
noble gases. The NPV and SPV monitors have moving
particulate and fixed carbon fiiters: the FRVS monitor
has fixed particulate and carbon filters. The filters
are changed weekly, as a minimum, and are analy:zed on a
multi-channel analyzer. The NPV and SPV are sampled
monthly for noble gases and tritium.

The detection requirements of Tables 4.11.2.1.2~1
of the Technical Specifications are achieved or
exceeded, Nuclides measured at concentrations
below the Technical Specification detection limits
(LLDg), are treated as being present. Nuclides
for which no activity was detected while meeting
the LLD values are treated as absent.

Continuous Mode gaseous releases are
guantified by routine (monthly) sampling and
isotopic analyses of the plant vents, If
noble gases are detected, during the routine
sampling, the measured corcentrations are
adjusted using the radiation monitoring
readings to obtain an average concentration
for the period. This average concentration
i{g then multiplied by the total vent flow
value for the entire sampling period in order
to estimate the normal continuous release of
radiocactivity through the plant vent,

When monthly noble gas grab samples yield no
detectable activity, continuous mode releases
are quantified by integrating Radiation
Monitor System readings above background.
Noble gas isotopic abundances for these
integrations are based on the ANSI
N237=-1976/ANS~-18.1 mix for BWRr. Doses
calculated from this data employ the methods
from Section 2.0 and Appendix C of the Hope
Creek ODCM.

Batch Mode gaseous releases (primary
containment purge) are quantified by
pre-release sampling and isotopic analysis,
Specific activities fer each isotope are
multiplied by the total volume in order to
estimate the batch release of radiocactivity
through the plant vent.



5.0

6.0

Elevated plant vent radiation monitoring
system readings while the channel is in an
alarm state are treated as batch mode
reieases., I1f specific activity data from grab
samples taken is not available, then the
abnormal release ig guantified by the use of
the plant vent radiation monitors. The
monitor's response is converted to a
vgpecific activity" using historical
efficiency factors. The "apecific activity"
is multiplied by the volume of effluent
discharged vhile the channel was in an alarm
state in order to estimate the total activity
discharged.

4.4 Estimated Total Error

The estimated total error of reported liguid releases
is within 285%.

The estimated total error of the reported continuous
gaseous releases is within 50% when concentrations
exceed detectable levele, This error is due primarily
to variability of waste stream flow rates and changes
in isotopic distributions of waste streams between
sampling periods. The estimated total error of the
reported batch gaseous releases is within 10%.

Error estimates for releases where sample activity is
below the detectable concentration levels are not
ingiudod gince error estimates at the LLD are not
defined.

The estimated total error of reported solid releases is
within 25%,

BATCH RELEASES

summaries of batuh releases of gaseous and liquid effluents
are provided in Tables 4A and 4B.

UNPLANNED RELEASES

During the reporting period there was one unplanned release
of airborne radicactive mater.al during a plant scram. On
sunday, November 4, 1990, with the Unit operating at 100%
reactor power (1098 MWe) and with all major equipment in
service, a reactor scram occurred as a result of a single
main steam isclation valve closing due to a broken
instrument gas supply line to the pilot actuator., The
reactor protective system functioned normally during the
scram. In response to a low condenser vacuum, operators
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placed the mechanical vacuum pumps in servicie. The
mechanical vacuum pumps discharge to the socuth plant vent,
The unplanned release occurred during plant cooldown for a

period of nineteen hours., Four hundred thirty-six (436)
curies of noble gases were released via a monitored pathway,
the south plant vent, The maximum release rate was 24,400
microcuries per second. The average release rate during the
19 hour period was 265 microcuries per second. No release
limits were exceeded during the unplanned release. In
accordance with Section 4.b of this report, the radicactive
material discharged as a result of the unplanned release is
included in Table 1B, 4th quarter gaseous effluents, batch
mode.

7.0 ELEVATED RADIATION MONITCR RESPONSES
buring this reporting period, the plant vent radiation
monitors indicated slightly elevated readings on several
occasions., As indicated above monitor readings were
quantified and treated as continuous releases. The elevated
readings are included in Tables 1A and 1B.

8.0 MODIFICATION TO PREVIOUS RADIOACTIVE EFFLUENT RELEASE REPORTS
Our last report (RERR-$) did not include the second quarter
Sr-89, Sr-90 and Fe-55 cumposite data for the first half of
1990, Amended pages to RERR-9 are included at the end of
this report.

Part B GASEOUS EFFLUENTS

See Summary Tables 1A through 1C.

Part C. LIQUID EFFLUENTS

See Summary Tables 2A through 2C.

Part D. SOLID WASTE

See Summary in Table 3.

Part E. RADIOLOGICAL IMPACT ON MAN
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HOPE CREEK GENERATING STATION

TABLE 1B

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

JULY =~ DECEMBER 1990

GASEOUS EFFLUENTS~GROUND LEVEL RELEASES

i CONTINUQUS MNODE BATCH MODE
ird 4th ird 4th
Nuclides Released Ur.its Auarter Quarter Quarter Quarter
1. Fission Gases
Krypton=83m ci 6.91E=01 2.854E+00 0.00E400 0.00E+00
Krypton=85m Ci 6.91E~01 2.54E+400 0.00E+00 4.34E+01
Krypton-87 (o3 § 2.76E+400 1.,01E+01 0.00E+00 6.26E+01
Krypton-g8s ci 2.76E+400 1,01E+01 0.00E+00 1.0BE+02
Krypton=-89 ci 1,87E+01 6.B4E+01 0,.00E+00 0.00E+00
Xenon~133 ci 1.,38E+400 S5.07E+00 0.00E+00 6,70E+01
Xenon=133m Cci 0.00E+00 O0.00E+00 0.00E+00 3.37E+00
Xenon=135 <5 § 3.46E+00 1.27E+01 O0.00E+00 1.48E+402
Xenon=135m Ci 4.15E+00 1.52E+01 0.00E+00 6.70F+00
Xenon=137 Ci 2.14E401 7.86E+01 0.00E+00 0.00E+00
¥enon-138 Cci 1.31E+40]1 4.B2E+01 0.00E+00 0.00E+00
Totals 1 v.91E+01 2.54E+02 O.00E+00 4.36E+02
2., lodines
Iodine-131 Ci 0.00E+00 1,20E~03 0.00E+00 0.Q00E+00
Iodine~133 ci 0.00E+00 1.47E-04 0,.00E+00 0.00E+00
Totals (o4 | 0.00E+00 1,35E-03 0.00E+00 O.00E+00
3., Particulates
(half-lives >8 days
Chromium=51 ci 0.00E+00 8,.81E=-08 0.00E+400 0.00E+00
Manganese-54 Ci 1.53E-07 3.6BE~05 0.00E+00 0.00E+00
Iron=-59 Ci 0,00E+00 5.04E~05 0.00E400 0.00E400
2inc=65 - & 2.30E~07 &5.56E~08 0.00E+00 C,.00E+00
Totals o} 3.83E~07 8.733=-05 0.00E+00 O0.00E+00
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HOPE CREEK GENERATING STATION
TABLE 2A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
JULY = DECEMBER 1990

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

A.

Units

ird

Quarter

4th Est. Total

Quarter

Error % (1)

Fission and activation

products

1. Total release (not
including tritium,
gases, alpha) ci

2. Average diluted
concentration during
period

3. Percent of technical
specification limit
(TvS! 3.11-1020‘.)) t

uCi/ml

Tritium

1. Total release ci

2. Average diluted
concentration during
period

3. Percent of technical
specification limit
(7.8 3.11.1.1) i

uCi/ml

Dissolved and entrained

noble gases

1. Total release ci

2. Average diluted
concentration during
period

3. Percent of technical
specification limit
(T.8. 3.11.1.1) %

uCi/ml

Gross alpha activity
1, Total release Cci

Volume of waste release
(prior to dilution =~
Batch Release) liters
Volume of dilution water

used during entire period liters

15

2.75E=01

1.91E-06

5.16E+00

7.24E~01

5.,02E-06

5.02E-04

2.71E~04

1.88E~07

1.88E-07

0.00E+00

6.05E+05

1.43E+08

1.38E-02

3.8BE-08

1.22E+00

3.39E+00

9,54E~06

9.54E~04

2,44E~03

6.85E-09

6.85E-07

0.00E+00

1.95E+406

3.53E+08

25

25

-
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ARTIFICIAL ISLAND 10/90-12/9 JOINT DISTRIBUTION OF WIND DIRECTION AND
B8Y ATMOSPHERIC STABILITY CLASS
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Liguid Pathways

Doses to individuals in the population from liquid releases are
primarily from the seafood ingestion pathway. The tctal body dose
to an individual was calculated to be 5,91E-01 mrem. The
calculated highest organ dose from liquid releases was 1.33E+00
mrem to the liver. The calculated population total body dose was
8.32E+00 person~rem. The calculated average total body dose to the
population within fifty miles of the site was 1.39E-03 mrem/person.

Air Pathway

The resulting total body and skin doses to an individual were
calculated to be 1.88E-01 mrem and 4.08E-01 mrem respectively. The
calculated highest organ dose due to radioiodines and particulates
with a greater than eight day half-life was 6.82E-04 mrem to the
liver. The calculated population total body dose was 4.74E-01
perscn-rem. The calculated average total body dose to the
population within fifty miles of the site was 7.94E-05 mrem/person,

Direct Radiation

Direct radiation may be estimated by Thermoluminescent dosimetric
(TLD) measurements. One method for comparing TLD measurements is
by comparison with pre-~operational data. It should be noted that
the TLDs measure direct radiation from both the Salem and Hope
Creek Generating Stations at Artificial Island.

TLDs at onsite locations 25-2 and 58-1, which are 0.3 miles and 0.9
miles from the point of origin, averaced 4.6 and 4.1 mrads/month,
respectively. The values for stations 25-2 and 5S5-1 are within the
statistical variation associated with the pre-operational progranm
results.

Tt should be noted that the nearest resident is 3.5 miles away. It
can thus be concluded that there is nc measurable dose to any
offsite location from direct radiation.

Part F. METEOROLOGICAL DATA

cumulative joint wind frequency distributions by atmospheric
stability class at the 300 foot elevation are provided for the
third and fourth guarters of 1990 in Tables 5 and 6.



4.

REDO TAELES zA AND 2B
FROM:
LAST RERR NUMBER 9
Change Fission & Activation Products to include:
Fe-55, S5r-89, & Sr~90 results
from last 2 qguarters
2. Change foctnotes accordingly
3. Redline changes

Append revised tables to latest RERR Number 10
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