AUG 2 7 1992
NLR=N92122

United States Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Gentlemen:

RADIOACTIVE EFFLUENT RELEASE REPORT - 13
HOPE CREEK GENERATING STATION
DOCKET NO. 50-354

In accordance with Section 6.9.1.11 of Appendix A to the
Operating License for Hope Creek Generating Station (HCGE),
Public Service Electric and Gas Company (PSE&G) hereby transmits
one copy of the semi-annual Radiocactive Effluent Release Report,
RERR~13, This report summarizes liquid and gaseous releases aid
s0lid waste shipments from the Hope Creek Generating Station for
the period January 1 through June 30, 1992.

Should you have any questions regarding this transmittal, please
feel free to contact us.

Sincerely,

Attachment (1) /k”{f&m ? /ZPV%'»%/ % -
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HOPE CREEK GENERATINC STATION
RADIOACTIVE EFFLUENT RELEAE' "EPORT
JANUARY = JUNE 1992

INTRODUCTION

This report, HCGS~REKR-12, summarizes information pertaining to
the releases of radioactive materials in liquid, gasecus and
solid form from the Hope Creek Generating Station (HCGS) for the
period January 1, 1992 to June 30, 1992,

The Hope Creek Generating Station (HCGS) employs a General
Electric (GE) Boiling Water Reactor designed to operate at a
rated core thermal power of 3293 MWt with a gross electrical
output of approximately 1118 MWe and a net output of
approximately 1067 MWe. The HCGS aciieved initial criticality on
June 26, 1986 and went iito commercial operation on

December 20, 1986

This report is prepared in the format of Regulatory Guide 1,21,
Appendix B, as required by Specification 6.9.1.7 of the Hope
Creek Technical Specifications.. Preceding the tables summarizing
the gaseocus and liquid discharges and solid waste shipments are
our responses to parts A~F of the "Supplemental Information"
section of Regulatory Guide 1.21, Append.x B,

As raquired by Regulatory Gu.de 1.1, our Technical Specification
limits are described in detail within this report along with a
suﬂmar¥ description of how total activity measurements and their
approximations were developed.

To facilitate determination of compliance with 40CFR190
requirements, the following information on electrical output is
provided,

Hope Creek generated 4,070,028 megawatt-hours of electrical
energy (net) during the reporting period.

Results of liguid and jaseous composites analyzed for Sr-89,
8r-90 and Fe-55 for the second gquarter of 1992 ware not available
for inclusion in this report. The rerults of these composites
will be provicded in the next Radiocactive Effluent Release Repor.,

The Sr-89, Sr~%0 and Fe~55 analyses fcor the second half of 1991
(refer to RERR~12) h2ve been completed; amended pages to RERR~12
are included in this report.
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PART A.

PRELIMINARY BUPPLEMENTAL INFORMATION

1.0 REGULATORY LIMITS

1,1

1.2

Fission and Activation Gas Relecase Limits

The dose rate due to radicactive materials relessed in
gaseous efflients from the site to areas ¢+t and beycnd
the site boundary, shall be limited to the following:

For noble gyases: Less than or egqual to
500 mrems/yr to the total body and lass than or
squal to 3000 mrems/yr to the skin.

In addition, the air dose due to noble gases
released in gasecus effluents from the site to
areas at and beyond the site boundary, shall be
limited to the following:

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

During any calendar year: Less than or equal to
40 mrac for gamma radiation and less than or equal
to 20 mrad for beta radiation.

Iodine, Particulates, and Tritium

The dose rate due to radioactive materials released in
gaseous effluents from the site to areas at and beyond
the site boundary, shall be limited to the following:

‘or lodine~131,1~133, for tritium, and for all
raaionuclides in particulate form with half-lives
greater than 8 days: Less than or equal to

1500 moums/yr to any organ.

In addition, the dose to a member of the public from
iodine~131,133, from tritium, and from all
radionuclides in particulate form with half-lives
greater than 8 days in gaseous ~ffluents released, from
each reactor unit, from the site to areas at and beyond
the site houndary, shall be limited to the fellowing:

During any calendar gquarter: Less than or equal
to 7.5 mrems to any organ and,

During any calendar year: Less than or equal to
15 mrems to any organ.
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1.3 Liqguid Effluente Releasc Limits

The concentration of radioacive material released in
liguid effluents .o unrestricted areas shall be limited
to the concentrations specified in 10CFR20, Appendix B,
Table 11, Column 2 for radionuclides other than
dissolved or entrained noble gases. For dissolved or
entrained noble gases, the concentration shall be
limited to 2E-4 microcuries per milliliter,

In addition, the dose or dore commitment to a member of
the public from radicactive materials in liquid
effluents released to unrestricted areas shall be
limited to:

During any calendar gquarter: Less than or egual
to 1.5 mrems to the total) body, and less than or
equal to 5 mrems to any organ, and

During any calendar year: Less than or equal *“o
3 mrems to the total body, and less than or
equal to 10 mrems to any organ,

1.4 Total Dose Limit

The annual (calendar year) dose or dose commitment to
any member of the puplic, due to releases of
radioactivity and radiation, from uranium fuel cycle
sources shall be limited to l28s than or egual to

25 mrems to the total body or any organ (except the
thyroid, which shall be limited to less than cr egual
to 75 mrems).

2.0 MAXIMUM PERMISBIBLE CONCENTRATICNS (MPC)

Regulatory Guide 1.21 requires that Lhe licensee provide the
MPCs used in determining allowable release rates or
concentrations for radioactive releases,

a. MPC values were not used to determine the maximum
release rates for fission gases, iodines, or
particulates.

b. MPC values as stated in 10CFR20, Appendix B,
Table II, Column 2 are used for liquid effluents.

. The MPC value used for dissolved or entrained
noble gases is 2E+4 microcuries per milliliter,
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3.0 AVERAGE ENERGY
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Regulatory Guide 1.2]1 requires that the licensee provide the
average energy of the radionuclide mixture in releases of
fission and activation gases, if applicable.

Release limits for HCGS are not based upon average energy.
Therefore this section is not applicable to HCGS.

MEASUREMENTS AND APPROXIMATION OF TOTAL RADIOACTIVITY

4.1 Liquid 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 liguid wastes were routed to
the sampling tanks for monitoring prior to release.
Technical Specificutions require these tanks to be
uniformly mixed for sawpiing and analysis before being
released. Batch releases are defined as releases from
the equipment drain sample tanks, floor drain sample
tanks, detergent drain tanks, and the condensate
storage tank dike. Normally, there are no continuous
liquid releases. Specific activities from analyser wvere
rultiplied by the volume of effluent discharged to the
environment in order to determine the total liquid
activity discharged.

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

4.2 Gaseoug Effluents

Gascous effluent streams are monitored and sampled in
accordance with Table 4.11.2.1.2~1 of the Technical
Specifications. The north plant vent (NPV) and south
plant vent (SPV) are the final release points for most
planned gaseous effluent releases. A small gquantity of
gaseous effluent will be released via the filtration,
recirculation, and ventilation system (FRVS) vent
during testing periods, The NPV and SPV are
continuously monitored for lodine, particulates and
noble gases; the FRVS is continuously monitored for
noble gases. The NPV and SPV monitors have moving
particulate and fixed charcoal filters; the FRVS
monitor has fixed particulate 2 J charcoal filters.

-
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The filters and charcuval are changed weekly, and are
analyzed on a multichanne. 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 Yechnical Specifications are achieved or exceeded.
Radionuclides measured at concentrations below the
Technical Specification detection limit (LLDs) are
treated as being present, Radionuclides for which no
activity was detectea while meeting the reguired

LLDs 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 concentrations are
adjusted using the radiation monitoring readings to
obtain an average concentration for the period. This
average concentration is 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 vent grab samples yield no detectable
activity, continuous mode releases are gquantified by
integrating Radiation Monitor System readings.

Noble gas isotopic abundances for these integrations
are¢ based on the ANSI N237-1976/ANS~18.1 mix for BWRs.
Doses calculated irom this data employ the methcds from
Section 2.0 and Appendix C of the Hope Creek ODCM,

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

Elevated plant vent radiation monitoring system
readings while the chanrel is in an alarm state are
treated as batch mode releases. If specific activity
data from grab samples taken is nct available, then the
abnormal release is guantified by the use of the plant
vent radiation monitors. The monitor's response is
converted to a “specific activity" using historical
efficiengy factcrs, The "“specific activity" is
multiplied by the volume of effluent discharged while
the channel was in an alarm state in order to estimate
the total activi!ty d': narged.
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MODIFICATICN TO PREVIOUS RADIOACTIVE EFFLUENT RELEASE REPORTS

Our last report (RERR-12) did not include the guarterly
Sr~#9, 8r-%0 and Fe-55 composite data for the second half of
1991, Amended pages to RERR-)12 are included at the end of
this report.

Additionally calculational errors were found in previous
reports, amended pages are included at he end of this
report.

B. GABEOUS EFFLUENTS

See Summary Tables A through 1C.

€. LIQUID EFFLUENTS

See Summary Tables 2A through 2B.

D. BOLID WASTE

See Summary in Table 3.

E. RADIOLOGICAL IMPACT ON MAN

The calculated individual doses in this section are based on
actual locations of nearby residents and farms. The
population dose impact is based on historical site specific
data i.e., food production, milk preoduction, feui for milk
animals and seafood production,

The doses were calculated using methods der~ribea in
Regulatory Guide 1.109 and reprasent calculations for the
six month reporting interval., Individual doses from batch
and continuous releases were calculated using the annual
average historic meteoroclogical dispersion coefficients as
described in the Offsite Dose Calculation Manual.
Population doses were calculated using the meteorological
dispersion cuvefficients for the six month reporting
interval.

Liguid Pathways

Doses to individuals in the population from liquid
releases ave primarily from the seafood ingestion
pathway. Calculated doses to individuals are as shovwn
belows.






These values are intepreted to represent natural
background, since the values are within the statistical
varjiation associated with the pre-operational program
results, which are 3.7 mrad/month fcv location 25-2,
and 4.2 mrad/month for location 5f£-1.

Tetal Doge

40CFR190 limits the total dose to members of the public
due to radicactivity and radiation from uranium fuel
cycle sources to!

<25 mrem total body or any organ

<75 mrem thyroid
for a calendar year. For Artificial Island, the major
sources of dose are from liguid and gaseocus effluents
from the Hope Creek and Salem plants.

The following doses to a member of the public have been
calculated for the six month reporting period. They are
the sum of gaseous and liguid pathway doses for

the Suzlem 1 and 2 and Hope Creek plants:

0.778 mrem total body
2.930 mrem organ (GI-LLI)
0.179 mrem thyroid

Dase to members of the nublic due to activities inside
the gite boundary.

In accordance with the requirements of Technical
Specification 6.9.1.7, the dose to members of the
public inside the site boundary has been calculated
based on the following assumptions:

+ Such persons are participating or spectators
in local softball league

* 10 hours per week on site

* dose due to a‘rborne pathway (inhalation
and immersion)

* persons are located about 3/4 mile east of plant
discharge points (baseball fields)

* occupancy coincides with batch gaseous discharges

For the six month reporting period, the calcu.ated
doses are:

5.52E-04 mrem total body

5.61E-04 mrem organ (Lung)



Assesgnent

Hope Creek gaseous effluents continue to b2 one of the
lowest of United States BWRs, with an avicage release
rate of 7.8 microcuries per second, characteristiz of 1
plant with no cladding defects.

Individual noble gas radionuclide concentrations are
too low to measure directly. Calculated doses from
noble gases are based on a default isotopic mixture,
which assumes little decay, and har principally short
lived species with large dose factors. Because of this
assumed isotopic mix, caculated dose: are probakly
conservative by a factor of 25, assuming that the
actual discharge consisted of moutly Xenon-133,

Hope Creek liquid effluents decreased slightly from
previous reporting pericd. Calculated doses are due
principally to isotopes of iron and zinc.

The following two trend graphs show the gaseous and
liquid effluents and calculated doses from Hope Creek
since plant initial operation in 1986.

Hopse Creek Gassous EMfents
Curkes of Nobk Geses Relsssed
and Catcuinisd Doses

10
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HOPE CREEK GENERATING STATION
TABLE 1C
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
JANUARY = JUNE 1992

GASEOUS EFFLUENTS-ELEVATED RELEASES

There were no elevated gaseous releases during this reporting
period.

14




HOPE CREEX CENERATING STATION
TABLE 2A
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
JANUARY = JUNE 1992

LIQUID FFFLUENTS-SUMMATION OF ALL RELEASES

Est.
1st 2nd Total
Units Quarter Quarter Error %
A. Fission and activation
products
1. Total release (not
including tritium,
gaset alpha) Ci 5.70E~02 5.51E-02 25
2. Average diluted
corcentration during
period uCi/mL  5.09E-08 5.98E~08
3. Percent cof technical
specification limit
(T.8:. 3.11.1.2.(a)) ] 1.20E+400 1.19E+00
B, Tritium
1. Total release Ci 1.83E+01 2.23E+01 25
2. Average diluted
concentration during
period uCi/mL 1.63E~05 2.42E-05
3. Percent of technical
gpecification linit
(7.8. 3.11:1.1) % 5.43E-01 8.07E~01
| C. Dissolved and entrained
| noble gases
' 1. Total release Cci 4.18E~03 3.41E-03 25
| 2. Average diluted
| concentration during
period uCi/mL 3.73E~0¢ 3.70E-09
‘ 3. Percent of technical
specification limit
i (T.S. 3.11.1.1) % 1.87E-03  1.85E-02
D. Gross alpha activit
i 1. Total reiease Ci 0.00E+00 0.00E+00
> E. Volume of waste re'aaun
| (prior to dilution -
| - Batch Release) liters 5.91E+406 4.33E+06
F. Volume of dilution water
used during entire period liters 1.27E+10 1.48E+10

18
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HOPE CREEK GENERATING STATION

TABLE 3
(CONT'D)

EFFLUENT AND WASTE DISPOSAL SEM! “:NNUAL REPORT

JANUARY - JUNE 1992
SOLID WASTE AND IRRADIATED FULL SHIPMENTS

3. Solid waste Disposition

Number of Mode of Type of
Shipments Transportation Dzstination Containers
27 Truck larnwell, SC HIC and
17E druns
2 Truck Barnwell, S5C Steel liners
5 Truck Qak Ridge, TN Strong tight
Containers

IRRADIATED FUEL SHIPMENTS (Disposition)

e e T

Number of Mode of
Shipments Transportation Destination
None N/A N/A

18
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HOPE CREEK GENERATING STATION
TABLE 4B

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
JANUARY - JUNE 1992
SUMMARY SHEET FOR RADIOACTIVE EFFLUENTS RELEASED
IN A BATCH MODE

BATCH RELEASES ONLY

Dates: January 1 - March 31, 1992
Type of release: Liquid
Number of releases during the 1st Quarter: 144

Total time duration for all releases of type listed above:
1.15E+04 min

Maximum duration for release of t pe listed above:
1.14E+4+02 min

Average duration for release of cype listed above:
8.00E+01 min

{inimum duratjon for release of type listed above:
2,5E+01 min

Average stream flow (dilution flow) during the period of
release: 25859 gpm

21
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ARTIFICIAL ISLAND 0192 03792 JOINT DISTRIBUTION OF WIND DIRECTION AMD SPEED
BY ATMOSPHERIC STABILITY CiASS
winD: 300 ¥1
DELTA ¥: (300-3%71) ALL STABILITY CLASSES

-

WIND SPEED GROUPS (MPM)
c.0-0.5 0.6-3.5 3.67.5 7.6-12.5 i2.6-18.5 18.6-24.5 GE 205 SUM PERCEWT

DIRCCTION SUM PERCENT SUM PERCENT SUM PERCENT St PERCENT Sl PERCEN: SUM PENTFNT SUM PERTENT

w 8 8.0 1 0.0 w 0.8 24 1.2 32 1.6 24 1.2 [i] o.¢ R <9
NN 0 0.0 o 00 10 0.5 3s 1.8 22 1.1 7 6.3 Z [ 38 } ”w is
NE 0 00 2 0.1 15 0.7 &4 2.2 34 1.8 9 o4 13 0.6 1"ne 5.9
(313 0 0.9 < 0.2 1% 0.9 &2 2.1 56 2.5 2 2.6 s o3 139 6.9
[3 0 0.0 3 0.1 16 0.8 33 t.é 15 0.7 o 0.0 1 0.0 48 14
ESE ] 0.9 2 0.1 11 0.5 18 o9 7 0.3 1 0.0 1 9.0 &0 2.6
SE 4] 0.9 “ 0.2 1z 0.6 Fe.] 1.4 27 1.3 21 1.0 20 1.0 2 S.0
SSE [} 0.9 3 0.4 21 1.0 25 1.2 3% .7 7 0.8 23 V.. 2 6.4
s 0 0.¢ & 0.2 25 1.2 n 5.5 13 0.6 3 0.t S 0.2 s &0
SSw 0 0.0 5 0.2 1" 0.5 26 1.2 14 0.7 8 o 3 0. 85 5.2
N 0 0.¢ . 0.2 12 0.8 7 6.8 b & 1.7 19 LU 7 0.3 (e 4.7
wsuw ] 0.6 1 8.0 1% 0.7 27 1.3 2% 1.4 9 o 9 0.4 98 49
W o 0.¢ 3 0.1 S 0.4 n 1.5 37 1.8 3 2 37 1.8 160 2.0
N 0 0.¢ 3 0.1 12 0.6 29 1.4 85 £.2 52 2.6 25 1.2 206 0.3
1] [} 0.0 1 c.o 9 0.4 23 1.1 143 7. 110 5.5 53 2.6 319 16.9
LY 0 0.9 1 6.0 18 0.9 31 15 se 2.9 9 2.4 22 1.1 e 8.9
o 0.0 &6 2.3 25 1S 4«63 23.1 642 321 3os w7 27 1.3 2003 106 .0
NISSING MOURS: 18]
M AN WUIND SPRED: 5.5 Table 5
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ARTIFICIAL ISLAND 01792-085/9/ JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED
BY ATHMOSPHERIC STABILITY CLASS
WIND: 300 f1
DELTA T: (300-3Zf1) DIRECTION VS SPEED OmLY

WiING SFEED GROUPS (MPN)
0.6-0.5 0.6-3.5 3675 76125 12.6-18.5 18.6-26.5 GE 2¢.6 Si PERTENT

DIRECTION SUM PERCENT SUM PERCENT SUm PERCENT SUM PERCER! SUR PERCENT SUM PERCENT SUM PERCENT

R o 0.0 1 0.0 7 oe 24 1.2 2 1.6 24 L2 o n.e Ve L9
HNE 0 0.0 c 0.0 8 0.5 36 1.8 2 11 T 0.3 2 o1 17 3e
NE 0 0.6 4 0.1 s 0.7 “h 2.2 36 1.8 9 0.4 13 0.6 me 5.9
ENE o 0.0 4 0.2 1w 0.9 42 2.1 56 2.8 ” 6.6 6 0.3 139 6.y
E o 6.0 5 0.t % 0.8 33 1.6 15 e.7 L 9.0 1 0.0 €8 3.4
ESE 0 0.¢ 2 .1 " 0.5 L L 7 0.3 1 0.0 1 0.9 & 2.¢
SE€ 0 c.0 L 0.2 12 0.6 28 1.4 27 1.3 21 1.0 20 1.0 mn 56
GSE ¢ 00 8 0.4 2t 1.0 26 1.3 35 V.7 17 o8 23 1.1 130 8.5
s e 6.0 & 0.2 26 i3 3% 1.5 13 0.6 3 0. 5 0.2 82 Lt
554 0 co b 6.2 " 0.5 24 = " 0.7 8 0.4 3 0.1 65 3.2
M 0 0.9 & 6.2 ” 0.6 7 ¢s 35 1.7 1% 09 7 o3 o4 4.7
WM o 0.0 1 0.0 1% 0.7 27 .3 28 1.4 19 0.9 v 0.4 8 L9
¥ 0 0.0 3 0.1 9 0.4 3] i.s 37 1.8 3 2.1 37 18 160 8.0
oy 9 0.0 3 0.1 12 0.6 Fad 1.4 85 4.2 52 2.6 5 1.2 206 103
L] 0 0.0 1 e.0 9 0.4 23 1.1 343 7 10 2.5 53 2.6 539 169
L 0 5.0 1 0.0 b1 2.9 31 1.5 se 2.9 “ 2.4 22 1.1 we LR
L] 0.G 6 2.3 232 1ns Lok 231 643 21 LEoN 9.6 227 LR | 2006 W00 0

MISSING HOURS: 1/3

MEAN WIRD SPEED: 15.5 Taobhle S
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HOPE CREEK GENERATING STATION
TABLE 3
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
| JANUARY - JUNE 1988
| SOLID WASTE AND TRRADIATED FUEL SHIPMENTS

SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL
(Not irradiated fuel)

6-month Est. Total

1. Type of Waste Units (1) period Error, §
a. Spent resins, filters, m3 7.92E+01
sludges, evaporator bottoms Ci 2.58E+03 25
b. [ty compressible waste, m3 9.14E+01
contaminated equipment, ci 2.95E+00 25
¢. Irradiated components, m3 0.00E+00
centrel rods ci 0,00E+00 25
d. Others (described) m3 0.00E+00
0il Ci 0.00E+00 25

2. Estimate of major nuclide composition (for Type A and B waste)

; RESINS AW

| (%) (Ci) (%) (Ci)

| Chromium=51 3.2 8.26E+01 62.4 1.84E+00
Iron-55 8.1 2.09E+02 7.7 2.30E-01
Iren=59 2.0 5.16E+01 2.6 7.70E-02
Manganese~54 4.0 1.03E+02 9.0 2.60E-01
Nobalt-58 1.3 3.35E+01 14.6 4.31E-01
Cobalt=-60 2.4 6.19E+01 2.1 6.20E-02
Nickel=-63 0.0 0.00E+00 0.0 0.00E+00
Zinc-65 78.8 2.03E+03 1.6 4,70E-02

{1) Volumes are measured,

=15~

activities are estimated
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