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v &, % WASHINGTON PUBLIC POWER SUPPLY SYSTEM
P.O. Box 968 * 3000 George Washington Way ¢ Richland, Washington 99352
- G02-88-177

August 10, 1988

Docket No. 50-397

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk

Mail Station P1-137

Washington, D.C. 20555

Gentlemen:

Subject: NUCLEAR PLANT NO. 2
SEMI-ANNUAL EFFLUENT REPORT
JANUARY 1, 1988 - JUNE 30, 1988

In accordance with Title 10 of the Code of Federal Regulations, Part 50.36a (a)
(2), the subject report is herewith being submitted.

Should you have any questions, please contact Mr. R. G. Graybeal, Manager, WNP-2.

Health Physics Chemistry.

Very truly yours,

Cltcfornna

C. M. Powers
WNP-2 Plant Manager

TEC/bk

cc: JB Martin - NRC RV
RB Samworth - NRC
DL Williams - BPA/399
NRC Site Inspector - 901A
C Eschels - EFSEC
D Sherman - Amer. Nuclear Insurers
TR Strong - DSHS
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1.0

2.0

INTRODUCTION

This report is submitted in compliance with Technical Specification
6.9.1.11. It includes a summary of the quantities of radioactive liquid
and gaseous effluents and solid waste released from WNP-2 during the
previous six months of operation with data summarized on a quarterly
basis.

LIQUID EFFLUENTS

The radwaste liquid effluents were released in a batch mode only during
the reporting period. Six batch releases occurred during the first
calendar quarter and 25 batch releases during the second calendar
quarter. The total time period for the batch releases was 64.5 hours,
with the maximum time period being 3.75 hours for a release, the minimum
time period being 1.48 hours for a release and the average time period
was 2.08 hours. The volume of dilution water considered, is the total
volume of recirculating cooling tower blowdown flow for the period. The
average flow rate of the Columbia River during January through June 1988
was 1.05E+05 cubic feet per second.

Periodic LADTAP II computer runs were performed to verify compliance with
Technical Specification limits. The calculated dose to the maximum
individual due to liquid releases for the first quarter was 2.2E-05 mrem
whole body and 4.3E-05 mrem for the maximum organ. The second quarter
calculated dose was 2.0E-03 mrem whole body and 3.5E-03 mrem for the
maximum organ.

The liquid batch releases were recirculated prior to sampling. A repre-
sentative sample was obtained and anaiyzed for each batch release. A
composite of the batch samples for each quarter was analyzed for
strontiums and irons. The method for measurement of total radicactivity

was by gamma spectroscopy, liquid scintillation and proportional counting.

The percent of MPC 1imit is based on the total MPC fractions using those
nuclides in Table 2-2 and concentrations listed in 10CFR20, Appendix B,
Table 2, Column 2.

Estimated total errors are listed in Table 2-1. These estimated errors
are propagated from individual error estimates of sample activity, sample
volume, tank volume, and tank homogeneity.

The estimated total errors were calculated by obtaining the square root
of the sum of the squares of the errors of the individual contributors
and multiplying by 1.96 for a 95% confidence level.



| Table 2-1
WNP-2 LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

January - June 1988

Fission and- activation products

Ist
Quarter

2nd

Quarter

Est.
Total
Error* %

Total release (not including
tritjum, gases. aipha)

2.2 E+01

Average diluted concentration
during period uCi/ml | 3.3E-10 | 1.8€-08
3. Percept of MPC limit % 1.1E-02 | 2.7E-01
B. Tritium
1. _Total release Ci 2.6E-01 | 8.3E~-01 12.2 E+01
2. Average diluted concentration
during period uCi/ml | 6.76-07 | 2.7E-Q6
3. Percent of MPC limit % 2.2E-02 | 8.9E-02
C. Dissolved and entrained gases
1. Total release Ci 5.0E-04 | 1.5E-03 2.2 E+01
2. Average diluted concentration’ '
during period uCi/ml | 1.36-09 | 4.8E-09
3. Percept of MPC limit % 6.56-04 | 2.4E-03
D. Gross alpha radioactivity
1. Total release Ci 1.8E=08 |<1.56-07 |2.3 E+0]
E. Volume of waste (prior to
dilution Jiters | 3.6E+05 | 1.5E+06 |1.5 E+01
F. Volume of dilution water
_used during period liters | 3.9€+08 | 3.1E+08 |1.5 E+01
*At 95%

confidence level







Table 2-2
WNP-2 LIQUID EFFLUENTS - SOURCE TERMS

January - June 1988 BATCH MODE
. 1st 2nd
Nuclides Released Unit Quarter Quarter
Strontium-89 Ci 1.3 E-05 2.1 E~05
Strontium-90 Ci < 2.3 E-06_|<6.3 E-0Q6
Cesium-134 Ci <1.3 E-05 2.8 E-04
Cesium-137 Ci 7.3 _E-06 3.5 E-04
Todine=131 Ci 9.6 E-06 2.0 E-04
Cobalt-58 Ci < 1.1 E-05 1.5 E-04
Cobalt-60 Ci 1.1 E-05 9.4 E-04
Iron-59 Cl < 2.3 E-05 1<1.6 E=04
Zinc-65 Ci 2.4 E-05 1.8 E-03
Mangapnese~54 Ci < 1.1 E-0% 6.4 E-05
Chromium-51 Ci 5.8 E-0% 9.7 E-04
Zirconium-Niobium=95 Ci <1,7 E-05 6.6 E~-05
Molybdenum-99 Ci < 7.2 E-05 |< 7.6 E-04
Technetium-99m Ci < 1.3 E-05 |< 7.6 E-Q5
Barium-Lanthanum~140 Ci < 3.7 E-05 |< 3.6 E~04
Cerium-141 Ci < 1.9 E~-05 |<1.3 E-04
3







NOTE:

TABLE 2-2 (Continued)

Qthers

Cerjum-144 Ci < 7.7 E-05 {<5.2°E-04

Iron-55 Ci 3.7 _E-06 3.7 E-058

Silver-110m Ci < 3.0 E-08 7.8 E-04
Total for Period (Above) Ci 1.3 E-04 5.7 E-03

Xenon=-131m Ci 1.9 E-04 |< 2.3 E-03

Xenon-133 Ci 2.3 E-04 8.6 E-04

Xenon-13% Ci 7.7 _E-05 6.1 E-04

Tritium Ci 2.6 E=-01 8.3 E-01

Less than (<) values are not included in the

Total For Period values.




GASEQUS_EFFLUENTS

The gaseous radwaste effluents from WNP-2 were released in a continuous

mode. There are three (3) release points at WNP-2:

1. Main Plant Vent - mixed mode release - v
2. Turbine Building - ground level release
3. Radwaste Building - ground level release

The gaseous source terms from each release point are listed in Tables 3-1
to 3-3. Table 3-4 provides a summation of the total activity released,
the average release rate, the percent of Technical Specification limit,
gross alpha radioactivity and the estimated total error associated with
the measurements of radioactivity in the gaseous effluents.

Radioactivity measurements for gaseous effluent releases are.performed
for fission and activation gases by collecting the samples on charcoal

. traps and analyzing them using gamma spectroscopy. Tritium is sampled by

freeze trapping and analyzed by 1iquid scintillation counting. Particu-
lates and iodines are sampled using particulate filters and charcoal
cartridges and are analyzed using gamma spectroscopy.

To verify compliance with Technical Specification Timits, calculations
were performed for each month's releases using the GASPAR II computer
program and parameters as outlined in the ODCM. Doses were determined at
two special locations.

v

1. The Site Boundary at 1.2 miles from the plant and for the sector
with the maximum X/Q value.

2.  Taylor Flats - at 4.2 miles ESE.

The "Percent of Technical Specification Limit" calculations were based on

‘exposure at specified locations. Air dose due to noble gases was deter-

mined at the site boundary with the quarterly limit of 5 mrads for gamma
being the more restrictive for each time period. The gamma air dose from
noble gases for the first quarter was 3.0E-02 mrad and 1.1E-02 mrad for
the second quarter. Plume, ground, ingestion and inhalation pathway
doses were calculated for Taylor Flats, located 4.2 miles east

southeast. A limit of 7.5 mrems per quarter to any organ was used in
these calculations. The maximum organ dose to a "Member of the Public"
was 1.2E-01 mrem for the first quarter and 6.2E-01 mrem for the second
quarter.

There was one abnormal release of gaseous effluent during this reporting
period. The event is described in License Event Report (LER) No. 88-07.
The reactor was in cold shutdown at the time. An off-site dose calcula-
tion of the radiological consequences of the overpressure transient was
performed. It was concluded that no increase to the normal dose
commitments resulted from this event. All other sampling and monitoring
of the gaseous effluents were performed in accordance with Technical
Specifications and Plant Procedures.




Total error estimates are propagated from individual error estimates of
sample volume, sample activity and effluent flow rate measurements. The
overriding uncertainty in all cases is in the measurement of the effluent
and sample volumes. The estimated error was determined to be 36% at the
95% confidence level. - )
The fission gas release rates during the first quarter were higher due to
a fuel pin leak in the reactor core. The fuel bundle containing the
leaking pin was removed from the reactor core during the scheduled 1988
refueling outage. The effluent gas release rates have returned to the
pre-leak levels. "

In addition to the reactor site, WNP-2 has a permanent laundry facility
located approximately 0.75 miles from the site. Its ventilation system
contains HEPA filters on the discharge and is continuously monitored for
particulates. Also at this location is a backup chemistry lab within the
EOF. The- radiochemical hood containing HEPA filters is monitored for
radioactive releases when in operation. Gamma spectrometry indicated no
radioactive material present other than that attributable to natural
background.

There were two limiting conditions for operations (LCO) which occurred
during this reporting period.

NCR No. 288-154: The LCO sampling period was missed for the reactor
building effluent particulate, ifodine and noble gases. The reactor was
in refuel mode, and an electrical buss testing was being performed.
Electrical power was lost to the portable sampling equipment, that was
temporarily substituting for REA-SR-37 which was out of service. Efforts
to provide backup power required greater than four hours, as it had to be
obtained from another floor level via cable chases. Due to the reactor -
being shutdown, no adverse affects would be expected. The release
calculations were averaged for the period.

" NCR_No. 288-287: A grab sample for hydrogen concentration in the off gas

system is required every four (4) hours when the explosive gas monitoring
system is declared out of service. The normal grab sample station used
to comply with this LCO became inoperable and a grab sample that was
required could not be obtained until longer than one (1) hour past its
required sampling time.






Table 3-1

WNP-2 GASEQUS EFFLUENTS
SOURCE TERMS - MIXED MODE RELEASES

MAIN PLANT VENT
January - June 1988
CONTINUOUS MODE

Ist 2nd
Nuclides Released Unit Quarter Quarter
1. Fission gases
Krypton-85 Ci ‘314 E-02 }|<1.1 E-03
Krypton-85m Ci 2.9 E+01 1.3 E+01
Krypton-87_ ci 9.2 E+00 | 2.0 E+00
Krypton-88 Ci 2.9 E+0} 1.1 E+01
Xepon-131m Ci 6.3 E-01 5.6 E+00
Xenon-133 Ci 2.8 E+02 1.8 E+02
Xepon-133m Ci 7.0 E+Q0 2.8 E+Q0
Xenon-135 Ci 9.9 E+01 5.4 E+Q0Q
Xenon-135m Ci 4.1 E+01 1.5 E+00
Xenon-138 Ci 3.5 E+00 1.7 E£+00
Argon-41 Ci <4.0 E-01 9.8 E-02
Total for period Ci 5.0 E+02 2.2 E+02
2. Iodines
Todine-131 ci 2.3 £-02 5.4 £~02
Iodine-132 Ci 6.1 E-03 5.7 E-04
Jodine-133 Ci 1.8 £-02 1.5 €-02
Iodine-135 Ci 3.{ E-04 8.2 £-04
Total for period ¢l 4.7 £-02 | 7.0 E-02
7
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Table 3-1 (Continued)

Particulates

Strontium-89 ° Ci < 6.1 E-05 1.2 £-05
Strontium-90 Ci < 2.1 E-06 {=<5.3 E-07
® ' Cesium-134 Ci 1.1 £-04 3.4 E-04
Cesium-137 ci 1.1 E-04 1.7 E-04_
Barium-Lanthanum-140 Ci <8.1 E-04 |< 7.7 E-04
e ‘ Molybdenpum-99 Ci < 8.5 £-03 1.2 €-03
Cerium-141 Ci <2.7 E-04 |= 2.0 E-04
Cerjum-144 Ci <1.2 E-03 |= 8.9 E-04
® Cobalt-58 ' Ci 1.3 €-03 1.2 E-03
Cobalt-60 Ci 2.1 E-03 3.8 £-03
Iron-59 Ci <5.0 E-04 |=38.2 E-04
P Manganese-54 Ci 2.6 E-04 4.4 €-04
@ ‘ Zinc-65 Ci 5.9 £-03 3.5 E-02_
® Others ‘
Chromium-51 ci 6.3 E-03 | 5.7 E-03 }
’ Zirconium-Niobium-95 gi 5.7 E-07 1.3 E~04
. Cesium-138 ci 1.1 E-03 |< 8.9 E-06 \
Technetium - 99m Ci 5.9 E-03 2.7 E-03
Sodium -~ 24 Ci 1.1 €E-03 7.6 E-04
Copper=64 ci 1.4 €-03 | 1.3 E-02
° Manganese-56 Ci 9.3 E-04 |<2.0 E-Q5
Zinc-69m ci 4.6 E-05 6.6 E-04
Arsenic-76 Ci 4.8 E-05 1< 2.9 E-05
¢ Silver-110m Ci 4.2 E-06 1< 2.4 E-Q5
0 Total for period Ci 2.7 E-02 6.5 £-02







NOTE:

1.4 =01 | 4.0 E-01 |

|4. Tritium Ci

l Total buﬂdiﬁa release Ci

5.0 €402 | 2.2 E402 I

Less than () values are not included in the Total For Period values.






Table 3-2

WNP-2 GASEQUS EFFLUENTS
SOURCE TERMS GROUND LEVEL RELEASES

TURBINE BUILDING

January - June 1988

CONTINUQUS MODE
1st 2nd
Nuciides Released Unit Quarter Quarter
1. Fission gases
Krypton-85 Ci 1.6 £-05 |< 4.0 E-Q5
Krypton-85m Ci 3.4 E-01 1< 8.3 E-01
Krypton-87 Ci 6.3 E-01 6.8 E~O1
Krypton-88 Ci 9.3 E-O1 2.0 E+00
Xenon-133 Ci 1.4 E+01 1.1 _E+01
_____ Xenon-133m Ci 2.1 E+Q0 5.0 E+00
Xenon-135 Ci 1.6 E+00 1.9 E+00
___ Xenon=135m ci 9.9 E=01 |< 3.5 E-01
_Xenon-138 Ci 2.8 E+Q0 2.1 E+Q0
Total for period Ci 2.3 E+01 | 2.3 E+01
2. JTodines
Iodine=131 Ci 1.1 E-03 7.3 E-03
Iodine-133 Ci 1.1 E-03 1.6 E-03
Todine=135 Ci 1.5 E-04 |< 7.1 E-Q5
Total for period Ci 2.4 E-03 8.9 E-03
10







NOTE:

Table 3-2 (Continued)

3. Particulates

Strontium-89 Ci <2.3E-04 | -1.8 €-05
Strontium-90 Ci < 2.0 E-06 {<1.3 E-Q6
Cesium-134 Ci <4.3 E-04 |<1:2 E~04
_Cesiym-137 ci <3.5 E-04 |=1.2 E-04
Barium-tanthanum-140 Ci < 1.5 E-03 |<4.3 E-04
Molvbdenum-99k Ci <3.3 E-03 [<1.3 E-03
Cerium-141 Ci <4.6 E-04 |« 1.7 E-04
Cerium-144 Ci 1< 2.0 E-03 |<6.4 E-04
_Cobalt-58 i l<3.46-00]<1.2 €04
Cobalt-60 Ci <4.9 E-04 j|<1.9 E-04
Iron-59 Ci <«1.0 E-03 |<2.9 E-04
Manganese-54 Ci <5.3 E-03 |<1.3 E-04
Zinc-65 Ci <9.3 £E-04 1.8 E-04
Qthers 7
Chromium-51 Ci <5.4 E-03 |<1.2 E-03
—Zirconium-Niobium-95 Ci <6.3 E-04 |=2.1 €-04
Cesium ~ 138 ?i 1.7 E-01 7.8 €E-02
Technetium - 99m ci 4.4 E-05 |<1.4 E~-05
Bromine-82 Ci 1.8 E-Q5 |< 2.3 E-03
Barium-139 (8% 1.0 E-02 1< 9.0 E-05
Total for period Ci 1.8 E-01 | 7.8 E-02
4. Tritium Ci 4,0 E-O01 6.8 €-01
Total building release Ci 2.4 €+01 2.4 E+0]

Less than («) values are not included in the

11

Total For Period

values.






Table 3-3
WNP-2 GASEQUS EFFLUENTS
SOURCE TERMS GROUND LEVEL RELEASES
RADWASTE BUILDING
January - June 1988

CONTINUQUS MODE

) Ist 2nd
Nuclides Released Unit Quarter Quarter
1. Fission gases
Krynton-85 Ci < 1.5 E-08 |<1.4 E-05..
Krypton-85m Ci < 3.3 E-01 |« 2.9 E-OQ1
Krynton-87 Ci 3.1 E-01 3.6 E-01
Krypton-88 Ci 4.5 E-01 8.9 E-01
Xenon=-133 Ci 9.6 _E+00 1.2 E+0]
Xenon-133m (03 1.3 _E+00 2.2 E+00
Xenon=135 Ci 1.7 E-01 1.3 _E+00
Xenon-135m ¢ |e1.4€-01 |<1.2 €01
Xenon-138 Ci 5.1 E=01 7.4 E-01
Total for period Ci 1.2 E+01 1.7 E+01
2. Iodines
Todine-131 . Ci 2.1 E-03 2.0 E-03
Iodine-~132 Ci 7.3 E-05 |< 4.5 E-06
Iodine-~133 Ci 1.8 E-03 1.3 E-Q3
lodine=~135 Ci 8.2 E-05 |< 2.9 E-0Q5
Total for period Ci 4.1 E-03 3.3 _E-03
12







NOTE:

" Table 3-3 (Continued)

3. Particulates

Strontium-89 Ci <4.4 €-06 1.3 E-06
Strontium-99 Ci <4.9 E-07 |<«7.8 E-07
Cesium-134 Ci <3.3 E-05 |« 1.9 E-05
Cesiun-137 Gt |<3.,1 €05 [<1.4 E-05
Barium-Lanthanum-140 Ci <9.7 E-05 |<4.9 E-05
Molybdenum-99" Ci £2.6 €04 |«1.5 E-04
Cerium-141 Ci_ |<3.6 E-05 |<2.0 E=05
Cerjum-144 Ci <1.5 E-04 |<7.2 E-05
Cobalt-58 Ci < 3.0 E-05 1<1.3 E-05
Cobalt-60 Ci <4.4 E-05 |<«2.2 E-05
Iron-59 Ci 7.5 E-05 |« 3.5 =05
Manganese-54 Ci «3.0 E-05 |« 1.5 E-Q5
Zinc=65 Ci <7.5 E-05 |«3.6 E~05
Qthers
Chroniun-51 Ci |<2.2 €04 |<1.2 E-04
Zirconjym-Niobium-95 Ci <5.5 E-05 |42.4 E-05
Zinc-69m 91 4.7 E-07 {«8.5 E-06
Bromine-82 Ci 1.9 E-06 |« 4.5 E-06
Technetium-99m Ci 2.6 E-06 |<7.2 E~-06
Total for period Ci 5.0 E-06 1.3 E-06
4. Tritium Ci 5.0 €-01 2.6 E-01
Total byilding release Ci - ~].3 E+01 1.7 E+01
Less than (<) values are not included in the Total For Period values.

13






Table 3-4

WNP-2 GASEOUS EFFLUENTS
SUMMATION OF ALL RELEASES

January - June 1988 -

1st 2nd Est. Total
Unit Quarter Quarter | Ervor %*
A. Fission & activation gases 7
1. Total release Ci 5.4 E+02 .6 E+02 | 3.6 E+01
. 2._Average_release_ ..} .
rate for period uCi/sec 6.9 E+Q1 .3 E+01
3. Percent of Tech.
Spec. limit . % 6.0 E-01 .2 _E-01
8. Iodines
1. Total Iodine Ci 5.4 _E-02 2 E-02 | 3.6 E+01
2. Average release ,
rate for period uCi/sec 6.8 E-03 .0 E-02
3. Percent of Tech.
_Spec. limit % 1.6 E+00 .3 E+00
C. Particulates
1. Particulates Ci 2.1 E-01 .4 E-01 | 3.6 E+01
2. Average release
rate for period uCi/sec 2.7 E-02 .8 E-02
3. Percent of Tech.
Spec. limit % 1.6 E+Q0 .3 _E+Q0
4. Gross alpha .
radicactivity Ci 3.2 E-06 .5 E-06
D. Tritium
1. Total releases Ci 1.0 E+00 .3 E+00 | 3.6 E+01
2. Average release
rate for period uCi/sec 1.3 E-01 .7 E-01
3. Percent of Tech.
Spec. limit % 1.6 _E+00 .3 E+00
* At 95% confidence level
14







Table 3-5

WNP-2 GASEQUS EFFLUENTS
BATCH RELEASES

Jénuary ~ June 1988

Total Maximum . Minimum Mean

Type Number Time (hrs) Time (hrs) Time (hrs) Time (hrs)
Purge 10 48.9 10.1 1.0° 4.9
89 161 15 0.38 1.8

Vent

NQTE: Batch releases

release.

were performed through the Main Plant Vent - mixed mode

15







- 4.0

SOLID WASTE

A total volume of 9828.5 ft3 (278.25 m3) of solid waste was

transported in 23 shipments during the January through June, 1988 -
reporting period. The total activity of the waste shipped was 197.27 Ci;
196 Ci contained in dewatered spent resins, 1.19 Ci in Dry Active Haste
(DAH), and 7.59 E-2 Ci in other (absorbed liquids).

A.

Dewatered Spent Resin

Dewatered resins accounted for 4468.5 ft3 (126.5 m3) of the
radioactive wastes shipped during the reporting period. The burial
containers were ES-190 and ES-142 liners provided by NUPAC Services,
Inc. The total activity of the resins shipped during the reporting
period was 196 Ci. The principle nuclides and their percent
contribution to the total activity are listed in Table 4-3. The
solid wastes were shipped to the U.S. Ecology, Hanford burial site
using flat bed trailers, and NUPAC 14-210H, NUPAC 10-142, or
LN-14-170 casks as appropriate.

The counting error associated with the total activity has been found
to be less than 1.0% at one standard deviation in previous effluent
reports and to decrease with increasing activity. The statistical
counting error is assumed to be 1% for the purpose of this error
evaluation.

Other parameters considered in estimating the total error of the
activity shipped included the error in measuring the absolute
volume, the weight of the waste in the liners, the representative-
ness of the sample taken, the homogeneity of the nuclide distribu-
tion within a batch or liner and the geometry ervor in the gamma
spectroscopy analysis. The gamma spectroscopy calibration error was
approximately 5%. The best estimate of the total error in the
activ;ty of spent resin shipped was assumed to be less than or equal
to 20%.

Dry A W DAK

A total of 5330 ft3 (150.4 m3) of DAW was shipped in 58 Container
Products Corporation, B-25 steel boxes. The total activity of the
DAW shipped was 1.19 Ci. The values for the activities shipped were
determined by using dose rate-to-curie conversion factors. The
conversion factors were based on nuclide distribution taken from
analysis of contamination found in each of the major DAW production
areas. The nuclide distribution is updated monthly. Short lived
nuclides were eliminated based on decay of the DAW prior to
shipment. A meaningful counting error cannot be generated for the
DAW, however, the total error may be assumed to be less than or
equal to 20% since DAW would be subjected to similar error
contributions as the spent resins.
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4.1

Absorbed Liquids

A total of 30 ft3 (0.85 m3) of absorbed liquids was shipped
during the reporting period. The total activity of the shipped
absorbed liquid was 7.59E-2 Ci. The liquid consisted of sump

' sludges absorbed in Aqueset and Aqueset II in 55 gallon Type 7A

drums in order to meet burial ground requirements. The drums were

- 17C, 17H and 17E/H designation but, were shipped only as strong

tight containers (STCs) per DOT requirements.

The values for the activities shipped were determined by using dose-
rate-to-curie conversion factors and were based on sample analysis
of the liquid at time of absorption. As with DAMW, the total error
is assumed to be less than or equal to 20% due to the likelihood of
similar contributing errors to those associated with resins.

Scaling Factor Methodology

Scaling factors are based on outside laboratory (SAIC) amalysis of
hard-to-measure nuclides. .The process of updating scaling factors
has been initiated. For those waste streams where the scaling or
the scaled nuclide concentration is not sufficient to provide a
viable scaling factor, the final EPRI Report "Updated Scaling ‘
Factors in Low Level Radwaste", NP-5077, March 1987 has been used as
a basis for the determination of a scaling factor.

H-3

Sampling of individual waste streams was performed with analysis
performed by an outside lab. The H-3 concentration was measured per
gram of waste material. This value was compared to the Reactor
Coolant System H-3 concentration. The scaling factor is derived
from the ratio of the H-3 concentration in the waste stream to RCS
H-3 concentration.

C-14, Tc-99, 1-129

Sampling of the individual waste stream was performed with analysis
by off-site lab to determine isotopic concentration. Ratios were
developed between the scaled nuclide to the scaling nuclide concen-
tration determined by analysis. In those cases where the scaling
nuclide is not available in large enough quantities to develop
reliable (viable) scaling factors, the recommendations made in
section 7 of the referenced EPRI report for the plant in the initial
stages of operation are used.

r— -

TRU nuclides would be scaled to Ce-144. As recommended by the AIF
report "Methodolgies for Classification of Low Level Radioactive
Waste from Nuclear Power Plants". These nuclides are not considered
to be present if the scaled values are less than: 1 nCi/g for TRU,
35 nCi/g for Pu-241 or 200 nCi/g for Cf-242. TRU nuclides will be
reported if the scaling nuclide (Ce-144) is reliably detected and
Cs~137 is also present.

17



4.2

Sampling of "individual waste streams has been performed with analysis
by an outside laboratory. Cs-137 and Sr-90 concentrations were

measured in each waste stream except waste oil. The ratio of Cs-137
to Sr-90 has been determined and is used as the scaling factor. for
Sr-90 from Cs-137. For waste oil, the values from the referrenced
EPRI Report will be used for scaling factors. . The values obtained
in the referenced EPRI report were used for scaling factors. Co-60
and Ni-63 concentrations were measured in each of the sampled waste
streams. The ratio of Co-60 to Ni-63 has been determined and is
used as the scaling factor for Ni-63 from Co~60.

Table 4-1 1ists those scaling factors by waste stream for those
nuclides that are required to be reported. Table 4-2 lists those
scaling factors for the conditional nuclides that are reported only
when the scaling nuclide is found to be present.

r Yogram

The Process Control Program (PCP) used to control solidification at
WNP-2 will be provided by the vendor waste processor, Pacific Nuclear
Inc. in accordance with Contract C-20452, and will be subjected to
POC review prior to any solidification of radwaste. Two Pacific
Nuclear generic solidification PCP's, TP-04, "Portable Solidifica-
tion System and TP-05, "Radwaste Solidification System" are currently
under NRC review. As an alternative, approved High Integrity Con-
tainers (HIC's) could be used for the transport of wastes requiring
stabilization. Other portions of the radwaste program are controlled
by the WNP-2 procedures PPM 1.12.1, "Radwaste Management Program",
PPM 1.12.2, "Radwaste Process Control Program", and 1.12.3, "Contract
(Vendor) Haste Processing”. The only significant change was in
transportation contractor from Pacific Nuclear to LN Technologies.
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SCALING ‘FACTORS

Table 4-1 =~ jred Nycli

RWCU CFD EDR/FDR EDR/FDR

POWDER POWDER POWDER BEAD" '
Ratio DAY RESIN RESIN . RESIN _ RESIN __ SLUDGE oIl
H=3/Rx Coolant 3.5E~1 4.55E=1 4.55E-1 4,.55E=1 3.56E-1 3. 10E-1 4.0E-5+
C-~14/Co-60 1.47E-4 1.69E-5 6.2E-44++++ 1.18E-3 5.81E-2 8.81E-5 1.3E=-2+
T¢-99/Cs~137 4.6E-4+ 1.94E-6 9.3E-5+ 9.3E-5+ 9.3E-5+ 9.3E-5+ 4,2E-5+
1-129/Cs-137 4.6E-4+ 2.23E-5 3.9E-5+ 3.9E-5+ 3.9€-5+ 3.9E-5+ 6.3E-5+

. ble 4-2 - iti

Ni-63/Co-60 1.86E-2 7.73E=3 1.3E-2 4,53E-2 6.36E-2 1.5E-2+++ 1.2E0+
Fe-55/C0-60 2:62E-1 2.37E=-1 5.16E-1 6.03E-1 1.96-2 4.10E-1 1.5€E0+
Sr-90/Cs=-137 2.6E-3+ 1.19E-4 3.88E-2 2.92E-3 1.11E=-3 2.67E-5 3.3E=1+ .
Pu-239/Ce-144 - 4,5E-3+ 9.1E-3+ 9.7E-3+ 9.7E-3+ 9.7E-3+ 8.7E-4+ 1.1E-2+
Pu-238/Pu-239 1.5E0+ 1.3E0+ 1.7E0+ 1.7E0+ 1.7E0+ 1.7E0+ 1.6E0+
Pu-241/Pu-239 1.1E2+ 8.8E1+ 9.6E1+ 9.6E1+ 9.6E1+ 9.1E1+ 1.2€62+
Am=241/Pu-239 9.1E-1+ 9.0E-1+ 6.6E-1+ 6.6E-1+ 6.6E-1+ 1.7E0+ 4.7€-1+
Cm-242/Pu~239 9.5E=-1+ 14 0E0+ 9.76~1+ 9.7E=1+ 9.7E-1+ S.7E=1+ 3.1E=-1+
Cm-244/Pu-239 7.2E-1+ 8.3E-1+ 7.6E=-1+ 7.6E~1+ 7.6E-1+ 7.8E=-1+ 2.9E-1+

+ Scaling or scaled nuclide not present in enough concentration to make determination of

scaling factor.

Factors in Low-Level Radwaste" EPRI NP-5077 Final March 1987.

In these cases the scaling factor obtained from the "Updated Scaling

++ The report from SAIC, showed the H-3 concentration in RHCU equal to Reactor Coolant concen-
The reactor coolant and conden-

tration.

sate H-3 concentration are approximately the same.

The resin mix used in RWCU and CFD are the same.
The Scaling Factor for CFD is 4.55E-1

which is more representative of H-3 retention on the two resin streams.

+++ The report from SAIC, showed the Ni-63 concentration of sludges at 4.03E-3 uCi/gm which

compares to the Co-60 concentration of 3.52E-2 uCi/gm. This comparison would yield a
Scaling Factor of 1.14E~1. The above mentioned EPRI Report recommends a Scaling Factor of
1.5E-2. Because of the long period of time between the generation of the waste and the
counting of the sample (approximately 1 year) the EPRI Number is considered more accurate.

++++ The report from SAIC showed the C-14 concentration in CFD of 1.12E-2 uCi/gm which compares

to the Co-60 concentration of 1.08E-2 uCi/gm. This comparison would yield a Scaling Factor

of 1.02E0. The above mentioned EPRI report recommends a Scaling Factor of 6.2E-4. It is

felt that there was cross contamination of the sample at the lab resulting in high concen- .
tration of €=14. The recommended EPRI number will be used.
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A.

*Indicates scaled nuclide

SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL
1.

Type of Haste

Table 4-3
WNP-2 SOLID WASTE SHIPMENTS

January - June 1988

Haste Stream Unit 6-month |[Est. Total
Period Error, %
a. Spent resins, filter sludges, m3 126.5
evaporator bottoms, etc. Ci 196.0 20
b. Dry active waste, contaminated m3 150.9
equip., etc. : Ci 1.19 20
c. Irradiated components, control m3 No Ship-
rods, etc, Ci ment
d. Other, (absorbed aqueous liquid) m3 0.85 .
Ci 7.59E-2 20

2.

Estimate of major nuclide composition (by type of waste):

a. Dewatered Spent Resins

Nuclide % ¢l

1 Zn-65 54.6 1.07€2
2 Co-60 16.2 3.1781
3__ Cr-5] 7.76 1.52E1
4 Co-58 4.69 9.19€0
5 Nb-95 3.08 6.03E0
6 Fe=55* 3.01 5.89E0
1 Cs=137 2.47 4.84E0
8§ Cs-134 2.22 4.36E0
9 __Mn-=54 1.89 3.70€0
1 1.73 3.40E0

Q_Zr-95
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b. Dry Active Wastes (DAW)
Nuclide % Ci
1 __7n-65 42.2 5.02E-1
2___Co-60 37.6 4.42E-1
3 __Cr-91 4.47 5.32E-2
4 _Fe-55* 4.08 4.85E~2
5 H-3* 3.64 4.33€-2
6 __Co-58 1.82 2.17E-2
7 ___Ni-63* 1.76 2.Q9€-2
8 __Mn-54 1,60 1.90E-2
9 ___Nb-95 1.50 1.79€-2
10 Cs-137 0.37 4.40€-3

¢. Irradiated Components - None

d. Other - Absorbed Liquids
Nuclide " % Ci
1. Co-60 76.47 5.80E-2
2 In-65 17.0 1.29E-2
3 ___Mn-54 5.61 4.26E-3
4 Ni-63* 0.69 5.23E-4

- B__Co-57 _7.39E-2] 5.61E-5

3. Solid Haste Disposition i
Numbey of Shipments Mode of Transportation Destination

23 Flat bed trailer (6) ~US Ecology

14-210H Cask (5
10-142 Cask (1)
14-170 Cask (11)

Richland, WA

8.  IRRADIATED FUEL SHIPMENTS (Disposition)

None

*Indicates scaled nuclide
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5.0 METEORQLOGY

included in the Semiannual Effluent Report due 60 days after January 1,

.e The meteorological data for the first half of calendar year 1988 will be
1989 and will include data covering the full calendar year 1988.




®



6.0 DOSE ASSESSMENT — IMPACT ON MAN
The dose fmpact on man for the calendar year 1988 will be included in the
Semiannual Effluent Report due 60 days after January 1, 1989. :




&
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7.0 REVISIONS TO THE ODCM

During this semiannual reporting period, Amendment No. 5 was issued to
the WNP-2 Offsite Dose Calculation Manual (ODCM). This Amendment is
included.

Please note that milk sample location number 58 was deleted due to that
particular farm ceasing their milk production. The replacement sample
location is number 59, which is in close proximity of the previous
location. Sample location 91 has been included in Table 5-1 of the ODCM
and will provide sampling of apples.

These locations are identified in Amendment Number 5 to the ODCM.
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WASIII‘IGTO‘\‘ ?LBLIC POWER

¢ .. @B SUPPLY SYSTEM |
. ” INTEROFFICE MEMORANDUM

L-02-PLP-88-017

DISTRIBUTION: MAIL DROP:

.@ ‘ JWNPAFILE . .
DATE: April 13, 1988 WNP-2 FILE
- WNP-3 FILE
To: VWNP-2 Offsite Dose Ca1cu1at1on Manual (ODCM) Holders WNP-4 FILE
f WNPSFILE _____
FROM: P. L. Powell, Manager WNP-2 Licensing Z [lucPFILE
® ' PKWD FILE
SUBJECT: ISSUANCE OF AMENDMENT NO. 5 TO THE WNP-2 » LEGAL FILE _
OFFSITE DOSE CALCULATION MANUAL " [J ADMIN FILE_
' . PLP/1b/9568B
REFERENCE:
®
Attached is the subject amendment along with inserting
instructions and a List of Effective pages (LEP) for
® " insertion into the WNP-2 ODCM.

This is a controlled document and it is very important

that you file these amendments as quickly as possible
and return the acknowledament receipts to Files at
Mail Drop 964Y.

® -

WP-102 R4 (7-83)
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AMENDMENT NO. 5
April 1988

WNP-2
OFFSITE DOSE CALCULATION MANUAL
(0DCM) i

The following instructional information-and checklist is furnished to
help you insert Amendment No. .5 into the Washington Public Power Supply
System Plant No. 2 ODCM.

Discard the old sheets and insert the.new sheets as listed below. Keep
these instructions to serve as a record of changes.

If you have questions concerning insertion of this amendment, or if you
are missing any pages, please contact Bernice Kasko (509) 377-2369.

DISCARD , ) INSERT
OLD PAGE | NEW PAGE
List of Effective Pages (LEP-1 - LEP-5) List of Effective Pages (LEP-1 - LEP-5)
7 7
8 8
12b » 12b
26 26
27 27
28 28
- 28a
29 29
30 30
31 31
32 32
54a . 54a
63 63
- 63a
64 64
65 65
66 66
67 67
98 a8
99 99
100 100 =
104 104
106 106



WNP-2

OFFSITE DOSE CALCULATION

MANUAL
(0oDCM)
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April 1988






i1,

iJ

F2

AMENOMENT NO. §

April 1988

The.length of the 1th release period over which Ci]
and F-I are averaged for liquid releases - (in
hours).

The number of releases for the time period under
consideration.

_ Average concentration of nuclide i in the 1iquid

(Fz

effluent at point of discharge during the release
period T] from any 1iquid release - (uCi/ml).

The site-related ingestion dose factor to the total
body or critical organ j for each identified nuclide
1isted in Table 2-2 (in mrem/hr per uCi/ml).

The near field average dilution factor for Cﬂ
during any liquid waste release. Defined as the
ratio of the average radwaste discharge flow during
the release to the product of the average flow from
the site structure to unrestricted receiving waters
times 500.

_ Liquid Radwaste Flow fw (6)

= Discharge Structure Exit x 500

ft x 500






The term A1J

AMENOMENT NO. 5
April 1988 :

the ingestion dose factors. for the total body and critical

organs, are tabulated in Table 2-2. It embodies the dose factor, fish bioac-
cumulation factor, pathway usage factor, and the dilution factor For the plant
diffuser pipe to the nearest potable water intake. The fo]]ow1ng equation was
used to calculate the ingestion dose factors:

where:

ij

Fi

Fi

u
W
Ay = Ko(ow Ug Bpy)Dp; (7)

The composite dose parameter for total-body or criti-
cal organ of an adult for nuclide i (in mrem/hr per

. uC'i/m]) .

A conversion factor:
1.146405 = (10° pCi/ZuCi) x (10° mi/1iter) 8760 hr/yr.

730 1iter/yr ~ which is the annual water consumption
by the maximum adult (Table £-4 of Regulatory Guide
1.109, Revision 1).

Bioaccumulation factor for radionuclide i in fish
- (pCi/Kg per pci/liter) (Table A-1 of Regulatory
Guide 1.109, Revision 1). ”

Adult ingestion dose conversion factor for nuclide i
- Total body or critical organ - (mrem/pCi) (Table
E-11 of Regulatory Guide 1.109, Revision 1).

Dilution factor from near field area to the nearest
potable water intake - 120.

Adult fish consumption, 21 kg/yr (Table E-5 of
Regulatory Guide 1.109, Revision 1).






AMENDMENT NO.

April 1988
BKg .= Background count rate of the radwaste effluent
monitor.
K = A constant to compensate for normal expected

statistical variations in the liquid effluent
radiation monitor count rate to reduce the chance
of false alarms/trips; K=3.

2.6 "Verification of Compliance with 10 CFR 50, Appendix I, and 10 CFR 20,
Appendix B -

Verification of compliance with 10 CFR 50, Appendix I, and 10 CFR 20, Appen-
dix B, limits will be achieved by following WNP-2 Plant Procedures for 1iquid
discharge and the periodic application of the LADTAP II computer code.

2.7 Methods for Calculating Doses _to Man From Liquid Effluent Pathways

Dose models presented in NRC Regulatory Guide 1.109, Revision 1, as
incorporated in the LADTAP Il computer code, will be used for offsite dose
calculation. The details of the computer code, and user instruction, are
jncluded in NUREG/CR-4013, "LADTAP II - Technical Reference and User Guide."
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AMENDMENT NO. 5

April 1988

Table 2-1

. FISH BIOACCUMULATION FACTORS (BF,)(!)
AND ADULT INGESTION DOSE CONVERSION FACTORS (0F,)(%)

Dose Conversion Factor (OF;)

Fish
Bioaccumulation Total GI
Nuclide Factor (BFi) Body Bone Thyroid Liver Tract
(pCi/kg per (mRem per pCi Ingested)
pCi/liter)
H-3 9.0E-01 6.0e-08 ___(3) 6.0e-08 6.0E-08 6.0E-08
Na-24 1.0€+02 " 1.7e-06 1.7€-06 1.7E-06 1.7E-06 1.7E-06
p-32 1.0€405 7.5e-06 1.9e-04 ___ (3) 1.2E-05 2.2E-05
Cr-51 2.0€+02 2.7€-09 ___(3) 1.6E-09 ___ (3) 6.7e-07
Mn-54 4,0E+02 8.7E-07 ___(3) ___(3) 4.6E-06 1.4E-05
Mn-56 4,0€E+02 2.0eE-08 __ (3) ___(3) 1.2eE-07 3.7E-06
Fe-55 1.0E+02 4.4e-07 2.86-06 ___ (3) 1.9E-06 1.1E-06
Fe-59 1.0E+02 3.9e-06 4.3e-06 ___(3) 1.0E-05 3.4E-05
Co-58 5.0E+01 1.76-06 ____(3) ___ (3) 7.5e-07 1.5€-05
Co-60 5.0£+01 4.7e-06 ___(3) __(3) 2.1E-06 4.0E-05
Ni-65 1.0E+02 3.1e-08 5.3e-07 ____(3) 6.9E-08 1.7E-06
Cu-64 5.0E+01 3.9e-08 ___(3) ___(3) 8.3tE-08 7.1E-06
Zn-65 2.0£+03 7.0e-06 4.86-06 ___(3) 1.5€E-05 9.7E-06
Zn-69 2.0€+03 1.46-09 1.0E-08 ___ (3) 2.0e-08 3.0E-09
AS-76 1.0E-02 4.8E-06 ___(3) ___(3) ___(3) 4.4e-05
Br-82 4.2E+02 2.3-06  ____(3) __(3) ___(3) 2.6£E-06
Br-83 4.2E+02 4,06-08 ___ (3) ___(3) ___(3) 5.86-08
Br-84 4.2€+02 5.2E-08 ____ (3) ___ (3) ___(3) 4.1e-13
Rb-89 2.0€+03 2.8€-08 _;__(3) __(3) 4.0e-08 2.3e-21
Sr-89 3.0E+01 8.8E-06 3.1E-04 ___ (3) ___ _(3) 4.9£-05
Sr-90 3.0€+01 1.86-04 8.7e-03 ___ (3) ___(3) 2.2t-04
26



' k . A AMENDMENT NO. 5 .
April 1988

Table 2-1 (contd.)

Dose Conversion Factor (OF;)

Fish
Bioaccumulation Total GI
Nuclide Factor (BFi) Body Bone Thyroid Liver Tract
(pCi/kg per (mRem per pCi Ingested)
pCi/liter)
Sr-91 3.0E+01 2.3E-07 5.7e-06 ___ (3) ___ (3) 2.7e-0s
Sr-92 3.0E+07 9.36-08 2.2E-06 ____(3) ___ (3) 4.3E-05
Y-90 2.5E+01 2.6E-10 9.7e-09 _ (3) ___(3) 1.0€-04
Y-91m 2.5£+01 3.56-12 9.1E-11  __(3) __ (3) 2.7E-10
Y-91 2.5€+01 3.86-09 1.46-07 __ _(3) ___(3) 7.8t-05
Y-92 2.5E+07 2.56-11 8.5E-10 ___ (3) ___(3) 1.5E-05
Y-93 2.5E+01 7.4E-11  2.7€-09 ___ (3) ___ (3) 8.5E-05
r-95 3.3£+00 6.66-09 3.1E-08 __ (3) 9.8£-09 3.1E-05
Nb-95 3.0E+04 1.9e-09 6.26-09 ____(3) 3.5E-09 2.1E-05
Ir-97 3.3E+00 1.6E-10 1.7€-09 ___ _(3) 3.4E-10 1.1E-04
Nb~97 3.0E+04 2,1E~09 2.6E-08 ___ (3) 8.3E-09 3.8E-06
Mo-99 1.0E+01 8.26~07 __(3) ___(3) 4.3t-06 1.0e-05
Tc-99m 1.5E+01 8.9e-09 2.5€-10 ___(3) 7.0e-10 4.1E-07
Tc-101 1.5E6+01 3.6E-09 2.56-10 __ (3) 3.7E-10 1.1E-21
Ru-103 1.0E+00 8.0E~08 1.9€-07 __ - (3) __ (3) 2.2E-05
Ru-105 1.0E+07 6.1E~09 1.5€-08 ___ (3) ___(3) 9.4E-06
Rh=-105 1.0£+01 5.86~-08 1.2E-07 ___(3) 8.9E-08 1.4E-05
Ru-106 1.0€E+01 3.56-07 2.86-06 ___(3) ___ (3) 1.8£-04
Ag-110m 2.3€+00 8.86~08 1.6E-07 ___ (3) 1.5e-07 6.0£E-05
Sb-124 1.0E+00 1.1€-06 2.86-06 . 6.8£-09 5.3E-08 8.0E-05
Sb-125 1.QE+00 4.3e-07 . 1.8e-06 1.86-09 2.0E-08 2.0E-05
Sb-126 1.0£+00 4,2e-07 1.2E-06 7.0E.09 2.3E-08 9.4E-05
S$b-127 1.0€£+00 9.9e-08 2.6E-07 3.1E-09 5.7€-09 5.9E-05
Te-127 4.0E+02 2.4e-08 1.1E-07 8.2e-08 4.0E-08 8.7E-06
Te-129m 4,0E+02 1.86-06 1.2E-05 4.0E-06 4.3E-06 5.8E-05
Te-129 4,0E+02 7.7e-09 3.1€E-08 2.4E-08 1.2£-08 2.4£-08
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" AMENDMENT NO. 5
‘ , April 1988 -

Table 2-1 (contd.)
@

Dose Conversdion Factor (DEi)

Fish :
Bioaccumulation Total ‘ GI
Nuclide Factor (BFi) Body Bone Thyroid Liver Tract
® (pCi/kg per (mRem per pCi Ingested)
v pCi/liter)
Te=131m 4.0E+02 7.1E-07 1.7€-06 1.3€-06 8.5E-07 8.4E-05
Te=131 4.0E+02 6.26-09 2.0E-08 1.6E~08 8.2E-09 2.8E-09
o Te-132 4.0E+02 1.56-06 2.5£-06 1.8£-06 1.6E-06 7.7E-05
I-131 1.5E+01 3.46-06 4.2E-06 2.0E-03 6.0E-06 1.6E-06
1-132 1.5€+01 1.9€-07 2.0E-07 1.9E-05 5.4E-07 1.0E-07
[-133 1.5E+01 7.56-07 1.4E-06 3.6E-04 2.5E-06 2.2€-06
g o I-134 1.56+01 1.0E-07 1.1€-07 5.0E-06 2.9€-07 2.S5E-10"
1-135 1.5€+01 4.36-07 4.4E-07 7.7€-05 1.2E-06 1.3E-06
Cs-134 2.0£+03 1.26-04 6.2E-05 ___ (3) 1.5E-04 2.6E-06
Cs-136 2.0€+03 1.96-05 6.5E-06 ____(3) 2.6E-05 2.9t£-06
°® @ Cs=137 2.0E+03 7.1£-05 8.0E-05 ___ (3) 1.1E-04 2.1£-06
Cs-138 2.0E+03 5.4e-08 5.5E-08 ____(3) 1.1E-07 4.7E-13
Ba-139 4,0€+00 2.86-09 9.7e-08 ___(3) 6.9E-11 1.7€-07
Ba-140 4.,0€+00 1.3E-06 2.0E-05 ____(3) 2.6E-08 4.2E-05
® La-140 2.5E+01 3.36-10 2.5E-09 ___ (3) 1.3E-09 9.3E-05
La-141 2.5E+01 1.6E-11 3.26-10 ___ (3) 9.9€-11 1.2E-05
, -La-142 2.5E+01 1.5-11  1.3E-10 __ (3) 5.8E-11 4.3E-07
Ce-141 1.0€+00 7.26-10 9.4e-09 ___ (3) 6.3E-09 2.4E-05
o Ce-143 1.0€+00 1.4E-10 1.7€-09 ___ (3) 1.2E-06 4.6E-05
Ce-144 1.0€+00 2.6E-08 4.9€-07 ___(3) 2.0E-07 1.7e-04
i Pr-143 2.5E+01 4,6E-10 9.2E-09 ___(3) 3.7e-09 4.0E-05
Nd-147 2.5E+01 4,4e-10 6.2E-09 __ (3) 7.3e-09 3.5E-05
® ' Hf=179m 3.3E+00 4.86-06 ___ (3) ___(3) __ (3) 4.1E-05
Hf-181 3.3€+00 4.38-06 ___ (3) ___(3) ___(3) 4.1E-05
W-185 1.2E+03 1.4E-08 4.1E-07 ___ (3) 1.46-07  1.6E-05
o
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Table 2-1 (contd.)

Dose Conversion Factor (DF;)

Fish
d Bioaccumulation Total GI
Nuclide Factor (BFi) Body Bone Thyroid Liver Tract
(pCi/kg per (mRem per pCi Ingested)
pCi/liter) ‘
W-187 1.26+03 3.0e-08 1.0E-07 (3) 8.6E-08 2.8£-05
Np-239 1.0E+01 6.5E-11 1.2E-09 (3) 1.2E-10 2.4E-05

(V)NRC NUREG/CR-4013.
(2)yRC NUREG/CR-4013.

(3)No data listed in NUREG/CR-4013.
(Use total body dose conversion factor as an approximation.)
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Table 2-2
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INGESTION DOSE FACTORS (Aii) FOR TOTAL BODY AND CRITICAL ORGAN

(in mrem/hr per uCi/ml)

- Liquid Effiuent

Total Gi
Nuclide Body Bone Thyroid Liver Tract
H-3 1.7e-01 falad 1.7€-01  1.7€-01 1.7E-01
Na-24 4.1€+02 4.1E+02 4.1E+02 4.1E+02 4.1E+02
- P-32 1.86+06  4.6E+07 *ok 2.9E+06 5.3E+06
Cr-51 1.3E+00 jalad 7.76-01  * 3.2E+02
Mn-54 8.3E+02 *k *x 4.4E4+03 1.3E+04
Mn-56 1.9€+01 falel falad 1.26+02 3.6E+03
Fe-55 1.1E+02  6.7E+02 fal 4.6E+02 2.6E+02
Fe-59 9.4E+02 1.0€+03 fall 2.4E+03 8.2E+03
Co-58 2.0E+02 okl Kk 9,.0E+01  1.8E+03
Co-60 5.7€+02 falal el 2.56+02 4.8E+03
Ni-65 7.4E+00  1.3E+02 *k 1.7€+01  4.7E+02
Cu-64 4.7€+00 fatad fak 1.0E+01 8.6E+02
- Zn-65- 3.4E+04  2.3E+04 ol 7.26404  4.7E+04
Zn-69 6.7€+00  4.8E+01 *k 9.6E+01  1.4E+01
AS-76 1.2E+03 *k ok *W 1.1E+04
8r-82 2.3€+03 *ok *k *k 2.6E+03
Br-83 4,0E+01 *k fall falad 5.8E+01
Br-84 5.2E+01 *ok il *% 4.1€-04
Rb-89 1.3E+02 *% falel 1.96+02 1.1E-11
Sr-89 6.4E+02 2.3E+04 *k fal 3.6E+03
Sr-90 1.3E404  6.3E405 ok 1.6E+04
Sr-91 1.7E+01  4.1E+02 *ok *% 2.0E+03
Sr-92 "6.7E+00  1.6E+02 falal falad 3.1E+03
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Table 2-2 (contd.)
Total Gi

Nuclide Body Bone Thyroid Liver Tract

Y-90 1.6E-02 5.8E-01 *k *% 6.1£+03
Y-91m 2.1E-04 5.5E-03 *x L 1.6E-02
Y-91 2.3e-01 8.5E+00 - X *% 4.7£+03
Y-92 1.56-03  5.1€-02 ok ok 9.1E+02
Y-93 4,5-03 1.6E-01 *ox ko 5.2E+03
Ir-95 5.2E~02 2.4E-01 Fk 7.78-02 2.4E+02
Nb-95 1.4£+402 4.5E+02 *k 2.5e+02 1.5E+06
r-97 1.38-03 1.3E-02 *x 2.7e-03  8.7E+02
Nb-97 3.5e-01 3.7E+00 ** 9.3£-01 3.56+03
Mo--99 2.0E+01 fadad *k 1.0E+02 2.5E+02
T¢-99m 3.3e-01 9.2€-03 *x 2.6E-02 1.5E+01
Te~-101 1.3E-01 9.2E-03 *%k 1.4E-02 4.4E-14
Ru-103 2.0E+00 4.7E+00 *% fada 5.4E+02°
Ru~105 1.5-01 3.7E-00 ek ok 2.3E+02
Rh-105 1.4£+00 3.0E+00 *x **_ 3.5e+02
Ru-106 8.6E+00 6.9E+01 fadad *x 4.4E+03
Ag-110m  5.5€-01  9.9E-01 Hx 9.3E-01  3.7E+02
Sb-124 3.4E+00 8.6E+00 2.1E-02 1.6E-01 2.5E+02
Sb-125 1.36+00 5.6E+00 5.6E-03 6.2E-02 6.2E+01
Sb-126 1.36+00 3.7E+00 2.2E-02 7.1E-02 2.9E+02
Sb-127 3.1E-01 8.0E-01 9.6E-03 8.3£-03 1.8E+02
Te-127 2.3E+01 1.1€+02  7.9E+01 3.8£+01 8.3E+03
Te-129m 1.7E+03 2.1£+04 3.8E+03 4.1E+03 5.6E+04
Te-129 7.3+00 3.0E+07 2.3E+01 1.2E+01 2.3E+01
Te-131m 6.8€+02 1.6€+03 1.3E+03 8.2E+02 8.1EH04
Te-131 5.9e+00 1.9E+01 1.5€+01 7.96+00 2.7E+00
Te-132 1.44+03 2.4E+03 1.7E+03 1.5E+03 7.4E-04
I-131 3.2E+02 1.5E+02 7.3E+04 2.2E+02 5.9E+0]
1-132 7.0e+00 7.3E+00 7.0E+02 2.0E+01 3.7e+00
I-133 2.8E+01 5.1E+07 1.36+04 ~ 9.1E+01 8.1E+01
I-134 3.7e+00 4.0€E+00 1.8E+02 1.1E+01 9.2E-03
I-135 1.6E+01 1.6E+01 2.8E+03 4.4E+00 4.8E+01

30




AMENDMENT NO. 5 : 1
|
|

’ . April 1988
Table 2-2 (contd.)
" Total Gi -
Nuclide Body Bone Thyroid Liver Tract ) |
Cs-134  5.8E405  3.0E+05 Hok 7.26405  1.2£404
Cs-136  8.6E+04  3.1E+04 ok 1.36405  1.4E+04 I
Cs-137  3.4E+05  3.8E+05 wok 5.36+05  1.0E+04 ‘
Cs-138  2.6E+02  2.6E+02 wox 5.36402  2.3€-03 |
Ba-139  2.96-02 9.7€-01 . ** 7.1€-04  1.7E+00 i
Ba-140  1.3E+01  2.1E+02 dox 2.76-01  4.3E+02 |
La-140  2.0E-02  1.5E-01 ok 7.96-02  5.6E+03
La-141  9.76-04 1.9€-0% ek 6.0E-03  7.3E+02
La-142  9.1€-04  7.9E-03 *ok 3.5£-03  2.6E+01
Ce-141  2.26-03  2.6E-02 Hok 2.0E-02  7.4E+01
Ce-143  4.36-04 5.3E-03 *ok 3.7E+00  1.4E+02
Ce-144  8.0E-02 1.5E+00 *ok 6.26-01  5.3€-02
Pr-143  2.86-02  5.6E-01 *ok 2.26-01  2.4E+03
Nd-147  2.7€-02 3.8E-01 4.46-01  2.1£+403
HE-179m  4.1E+01 ok *xe e 3.5E+02
HE=181  3.7E+01 ok ok ok 3.5E6+02
W-185 4.0E401  1.2E+03 wox 4.0E+02  4.6E+04
W-187 8.6E+01  2.9E+02 ok 2.76402  8.1E+04
Np-239  1.66-03  3.0E-02 ok 2.16-03  5.9E+02

**No Ingestion Dose Factor (DFi) is Tisted in NUREG/CR-4013. (Total
body dose factor value will be used as an approximation.)
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TABLE 2-3

INPUT PARAMETERS USED TO CALCULATE MAXIMUM INDIVIDUAL DOSE

FROM LIQUID EFFLUENTS

Drinking Water

River DiTution:
River Transit Time:
Water Treatment and
Delivery Time:
Usage Factors:

Fish

River Dilution:
Transit Time:
Usage Factors:
Recreation
River Dilution:

Shoreline Width Factor:
Usage Factors:

Irrigated Foodstuffs

River Dilution:
River Transit Time:

Food Delivery Time:
Usage Factors:

Adult

Teenager

Child

Infant
Monthly Irrigation Rate:
Annual Yield:
Annual Growing Period:

Annual 50-Mile Production:

-

20,000

12 hours

24 hours

Adult = 814 1/yr Teenager = 567 1/yr
Child = 567 1/yr Infant = 567 1/yr

20,000 for Richland * 2,000 for WNP~2 Slough

12 hours 2 hours

Adult = 48 kg/yr Teenager = 36 kg/yr

Child = 15 kg/yr Infant =0

20,000

0.2

Shoreline Activities: Adult = 90 hr/yr
Teenager = 500 hr/yr
Child = 105 hr/yr
Infant =0

Swimming: Adult = 18. hr/yr
Teenager = 100 hr/yr
Child = 21 hr/yr

Boating: Adult = 100 hr/yr
Teenager = 100 hr/yr
Child = 85 hr/yr
Infant =20

20,000

12 hours

Leafy
Vegetables Milk Meat Vegetables

60 days 48 hours 20 days 24 hours

529 kg/yr 224 1/yr 119 kg/yr 29 kg/yr
670 kg/yr 408 1/yr 74 kg/yr 36 kg/yr
559 kg/yr 346 1/yr 46 kg/yr 29 kg/yr
0 346 1/yr 0 0

150 1/m&_ 200 1/m¢ 160 1/m2_ 200 1/m2
5.0 kg/m® 1.3 1/m 2.0 kg/m 1.5 kg/m?
70 days 30 days 130 days 70 days
2.0E+07 kg 9.9E+06 L 3.5E+06 kg 1.1£+06 kg
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Prior to placing the Gaseous Radwaste Treatment System in the charcoal bypass
mode, the alarm setpoints on the main plant vent release monitor.sha11 be set
to account for the increased percentages of short-lived-noble gases. Noble
gas percentages shall be based either on actual measured values or on primary
coolant design base noble gas concentration percentages adjusted for 30-minute
decay. Table 3-15 lists the percentage values for 30-minute decay.

3.5.1 Projection of Doses

The projected doses due to WNP-2 gaseous effluent releases will be determined
at least once per 31 days as stated in Technical Specification 3.11.2.5. The
projected dose when averaged over 31 days is not to exceed 0.3 mrem to any
organ in a 31 day period to areas at and beyond the site boundary. Dose
projection values will be determined by using a previous 31 day "Gaspar
Output" (NRC Computer Code) for the site boundary and/or an area beyond the -
site boundary. Based on operating data, the projected dose should be adjusted
accordingly to compensate for those anticipated changes in operations and/or
source term values. )

3.6 Calculation of Gaseous Effluent Monitor Alarm Setpoints

3.6.1 Introduction

The following procedure used to ensure that the dose rate in the unrestricted
areas due to noble gases in the WNP-2 gaseous effluent do not exceed 500
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- ) ) Table 3-4
DOSE RATE PARAMETERS
IMPLEMENTATION OF 10 CFR 20; AIRBORNE RELEASES
o _
Child Dose Factor* Pl
DFAi U"Gi Inhalation
mrem/hr mrem/yr
® Nuclide sec™”! mrem/pCi pCi /m® WCi /m°
H-3 1.86-09 ° 1.7E-07 0.0 6.36402 |
I-131 1.0E-06 4.4€-03 3.4E-09 1.6E+07
1-133 9.2£-06 1.0€-03 4.5E-09 3.7E+06
o Cr-51 2.9E-07 4.6E-06 2.6E-10 1.7E+04
Mn-54 2.6E-08 4,3E-04 6.8E-05 1.6E+06
Fe-55 8.5E6-09 3,0E-05 0.0 1.1E+05
Fe-59 .  1.86-07 3.4E-04 9.4E-09 1.3E4C6
'@ Co-58 1.1E-07 3.0E-04 8.2E-09 *  1.1E+06
Co-60 - 4.2E-09 1.9E-03 2,0E-08 7.0E+06
Zn-65 3.36-08 . 2.7E-04 4.6E-09 1.0E+06
' AS-76 - 7.3E-06 1.9E-05 1.7E-07 7.0E+04
A Br-82 5. 5E-06 5.7E-06 2.2E-08 2.1E+04
“ Sr-89 1.5E-07 5. 8E~04 6.56-13 2 ,2E+06
Sr-90 7.9E-10 1.06-02 2.6E-12%%  3.7E+07
Zr-95 1.2E-07 6.0E-04 5.8E-09 2 .2E+06
® Nb-95 2.36-07  1.7E-04 " 6.0E-09 6.3E+05
2r-97 1.1E-05 9.5E-05 6.4E-09 © 3.5E+05
Nb-97 1.6E-04 7.5E-06 5.4E-09 -  2.8E+04
Mo-99 2.9-06  3.7E-05 2.2E-09 1.4E+05
o Ru-106 2.2E-08 3.9E-03 - 1.8E-09 1.4E+07
Ag-110m 3.2E-08 1.5E-03 2.1E-08 5.6E+06
Sb-124 1.3E-07 8.8E-04 1.56-08 3.3E+06
Sb-125 7.9E-08 6.3E-04 3.5E-09 2.3E+06
o Sb-126 6.5E-07 2.9E-04 1.0E-08 1.1E+06
Q  sb-127 2.1E-06  6.2E-05 6.6E-09 2.3E+05
\







Nuclide

Te=127
Te-131m
Cs~-134
Cs=-137
8a-140
La-140
Ce-141
Ce-144
Nd-147
Hf-179m
Hf-181
W-185

Tab[e 3-4

: DOSE RATE PARAMETERS
IMPLEMENTATION OF 10 CFR 20, AIRBORNE RELEASES

* Maximum Organ

Child Dose Factor*

DFA,

sec*”! mrem/pCi
.1E-05 1.5€-05
.4E-06- 8.3€-05
.1€-08 2.7€-04
.3E-10 2.5E-04
.3E-07 4.7€-04
.8E-06 6.1E-05
.4E-07 1.56-04
.8€-08 3.2€-03
.28-07 8.9E-05
.7€E-02 2.0E-05
.8E-07 6.0E-05
.1E-07 1.9€-04

DFGi

mrem/hr

pCi/m

JE-11
.9€-09
.4£-08
.9E-09
.4€-09
.7E-08
.2E-10
.7€-10
.2E-09
NO DATA
1.2E-08
0.0

Lo I 2% I ) R B (U N - I - B

I
¥

Inhalation
mrem/yr

3

auCi/m

5.6E+04
3.1€E+05
1.0E+06
9.3E+05
1.7€+06
2.3E+05
5.6E+05
1.2E+07
3.3E+05
7.4E+04
2.2E+05
7.0E+05

AMENDMENT NO. 5
APRIL 1988

1

**No data is listed for Sr-90 in Table £-6 of Regulatory Guide 1.109, Revi-
sion 1. Y-90 valves were used for dose conversion factor Sr-90.
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: TABLE 3-5 a
Z,
‘@
§ . DOSE PARAMETERS FOR 10 CFR 50 EVALUATIONS, AIRBORNE RELEASES
§ AGE GROUP: ADULT ORGAN OF REFERENCE: MAXIMUM ORGAN
% R(I), INDIVIDUAL PATHWAY DOSE PARAMETERS FOR RADIONUCLIDES OTHER THAN NOBLE GASES
i RADIO-~ INHALATION GROUND PLANE COW-MILK GOAT-MILK ANIMAL-MEAT VEGETABLES
@. NUCLIDE (MREM/YR (M2 .MREM/YR (M2 .MREM/YR  .(M2.MREM/YR (M2 .MREM/YR (M2 .MREM/YR
§‘ PER UCI/M3) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC)
§, H 3 7.2E402 0.0E-01 5.8E+02 1.2E+03 2.4E+02 1.6E+03
§ CR 51 - 1.4E+04 4,7E+06 3.3E+06 5.9E+05 8.2E+05" 2.3E+07
s MN 54 1.46406 1.4E409 1.4€407 2.1E+06 1.5€+07 9.4£408
@ FE’SS 7.2E+04 0.0E-01 1.4£+07 2.2E+06 1.6E+08 1.9£+08
% FE 589 1.0E406 2.7€E+408. 1.1E+08 2.0E+07 9.8E+08 1.5€409
i CO-58 9.,3E+05 * 3.8E+08 4,7E+07 7.6E+06 1.8E+08 8§.0E+08
+« CO 60 6.0E+06 2.3E+10 1.76408 2.5E+07 8.0E+08 2.9€+09
5 ZIN 65 8.6E+0S 7.5E+08 2.7E+09 4 .0E+08 7.0E+08 1.3£+09
} AS"76 = 1.5E405 3.8E+06 2.1£207 3.8E+06 2.9€E+01 3.0E+06
‘ BR 82 1.4E£+04 2.1E+07 1.9€E+07 3.4E+06 7.0E+02 7.7E+05
! SR 89 1.4E+06 2.2E+04 6.9E+08 2.0E+409 1.4E408 1.5E+10
§ SR. 90 2.9€+07 6.7E+06 3.4E+10 8.3E+10 8.9E+03 7.4E+11
i ZR 95 1.8E+06 2.5E+408 4.6E+405 7.6E+04 9.2E+08 1.6E+09
é NB. 95 5.1E+05 1.4E+08 1.3E+08 2.2E+07 3.6E+09 8.4€+08
. ¢ ZR°97 5.2E+08 3.0E+06 1.4E+04 2.4E403 6.4E-01 8§.8E+06
.@7 2.4E+03 ~ 1.8E+05 1.6E-09 2.9E~10 . 0.0E-01 3.1E-04
. 9 2.5E+05 4,.0E406 2.9E+07 5.2E+406 - 1.2E+05 9.3E406
! 06 9.4E+06 4.26+08 7.3E+05 1.1E405 1.0E+11 1.2E+10
i AGI10M 4.6E+06 3.5E+09 1.2E+10 1.8E+09 1.4E+09 4.4€409
" 8B124 2.5E+06 . 6.0E+08 3.5E+08 5.8E+07 2.7E+408 4.0E+09
s$8125 1.7E+406 2.4E+09 1.3E408 1.8E+07 1.2E+408 1.4E+09
‘i SB126 7.7E+05 8.4E+07 2.2E+08 4.0E+07 7.6E+07 1.6E+09
s8127 3.0E+05 1.7E+407 5.2E+07 9.3E406 1,9E+406 1.2E+08
TE127 5.7E+04 3.0E+03 ) 2.6E+04 4.7E+03 8.4E-09 2.0E+05
TE131M 5.6E405 8.0E+06 8§.9E+06 1.6E+06 1.1E404 2,0E+407
} I 131 1.26+07 8.6E+06 3.4E+10 6.1E+10 1.2E+409 4.4E+10
’ I 133 2.2E406 1.2€£406 2.5E+08 4,5E408 2.4E+401 1.1£408
CS134 8.5E+05 6.9E+09 7.4E+09 2.7E+10 8.6E+08 1.0E+10
® CS136 1.5E405 1.5E+08 5.0E+08 2.2E409 2.3E+07 4.6E+08
CS137 6.2E+05 1.3E+10 6.0E+09 2.1E+10 7.1E+08 8 .6E+09
8A140 1.3E+06 2.1E+07 " 2.7E407 4.8E+06 2.8E+07 7.3E+408
LAL40 4.6E+05 1.9E+07 8.4E+04 1.5E+04 7.0E402 3.3E+07
CE141 3.6E+05 1.4E+07 5.8E+06 1.0E+406 1.7€407 " 9,3E408
CEl44 7.8E+06 7.0E+07 6.4E+07 9.6E+06- 2.5E+08 1.1E+10
o ND147 2.2E405 8.5E+06 2.5E+05 4.6E+04 1.9E+07 5.1E403
"HFL179M 1.6E+05 0.0E-01 0.0E-01 0.0E-01 0.0E-01 0.0E-01
HF181 4.8E+05 2.1E£408 5.5E+05 9.3E+04 1.2E+10 1.8E+409
W 185 4,.5E+05 - 1.8E+04 2.4E+07- 3.9E+06 1.96+07 8.4E+08
o

0
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TABLE 3-5 b
@
. DOSE PARAMETERS FOR 10 CFR 50 EVALUATIONS, AIRBORNE RELEASES
: AGE GROUP: TEEN ORGAN OF REFERENCE ‘MAXIMUM ORGAN

R(I), INDIVIDUAL PATHWAY DOSE PARAMETERS FOR RADIONUCLIDES OTHER THAN NOBLE GASES

RADIO-  INHALATION  GROUND PLANE  COW-MILK GOAT-MILK ANIMAL-MEAT  VEGETABLES
NUCLIDE  (MREM/YR (M2 .MREM/YR  (M2.MREM/YR  (M2.MREM/YR  (M2.MREM/YR  (M2.MREM/YR
PER UCI/M3)  PER UCI/SEC) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC)

H 3 7.3E+02 0.0E-01 7.5E+02 1.5E+403 1.5E+02 1.96+403
CR 51 2.1E+04 4.7E+06 3.9E+06 6.8E+05 4,4E+05 2.5E+07
MN 54 2.0E406 1.4E+09 1.6E+07 2.3E+06 7.8E+06 9.6E+08
FE S5 1.2E405 0.0E-01 2.4E+07 3.8E+06 1.3€403 3.0E+08
FE 59 1.5E+06 2.7E+08 1.3E+08 2.5E+07 S.5E+08 1.7E+09
Co 58 1.3E+06 3.8E+08 5.3E407 8.7E+06 9.4E407 8.3E+08
CO0 &0 3.7E+06 2.3E+10 2.1E+08 3.0E+07 4,3E+08 3.1E+09
ZN 65 1.2E+06 7.5E408 4.5E409 " 6.7E+08 5.4E408 2.0£409
AS 76 1,5E+05 3.8E+06 2.7E+07 4.3E+06 1.7E+01 5.3E+06
BR 82 1.8E+04 2.1E+07 2.8E407 S.1E+06 4.9€402 6.1£405
SR 8¢ 2.4E+06 2.2E+04 . 1.3E+09 J.7E+09 1.2E+08 2.4E+10
SR 90 3.3E407 6.7E+06 5.1E+10 1.3E+11 6.2£409 1.0E+12
ZR 95 2.7E+06 2.5E+08 5.8E+05 9.5E+04 5.3E+08 1.3E+09
NB 85 7.5E405 1.4E408 1.6E408 2.7€+07 2.0E409 9.1E+08
ZR 97 6.3E+05 3.0E+06 2.1E+04 3.8E+03 4.6E-01 7.0E+06

37 3.9E403 1.8€+05 1.9€-08 3.3E-09 ., 0.0E-01 4.36-03

g 2.7E+405 4.0E+06 5.1E+07 §.2E406 * 9.4E+04 1.1E+07

06 1.6E+07 4.2E+03 9.9E+05 . 1.58+405 - 6.2E+410 1.5E+10
AGL10(t 6.8E+06 J3.5E+09 1.4E+10 2.1E+09 7.6E+08 4.6E409
$8124 3.8E+06 6.0E+038 4.5E408 7.3E407 1.6E+08 4.6E+09
sg125% 2.7E+06 2.4E+09 1.6E+08 2.3E407 6.3E+07 1.6E409
SB126 1.2E+06 8.4E407 2.3E+08 5.18407 4.5E+407 1.8E+409
sgi27 3.2E+405 1.7E+07 6.9E+07 1.2E+07 1.2E+06 1.2E+08
TE127 8.1E404 3.0E+03 4.8E+04 8.6E+03 7.0E-09 1.8E+05
TEL3IM 6.2E+05 8.0E+06 1.38+407 2.3E+06 7.4E+03 1.5E+07
1131 1.5E407 8.6E+06 5.4E+10 9.7E+10 9.0E+08 6.1E+10
I 133 2.9E+06 1.2E+06 4.2E+08 7.5E4038 1.8E+01 9.6E+07
CS134 5.5E+0S 6.9E408 1.3E+10 4.6E+10 6.8E+08 1.6E+410
CS136 1.4E+405 1.5E+08 8.4E+08 3.8E+09 1.8E+07 7.0E+08
5137 8.5E405 1.3E+10 1.1E+10 3.8E+10 5.7£+408 1.4E+10
BA140 2.0E+06 2.1E+407 3.6E+07 6.4E+06 1.8E+07 8.8E+08
LA140 . 4.9E+05 1.9€+407 1.1E+405 2.1E+04 4.4E402 2.4E+07
CE141 = 6.1E+05 1.4E+07 7.9£+06 1.4E406 1.0E+07 1.1E+09
CEL144 1.3E+07 7.0E+07 8.8E407 1.3E+407 1.6E+408 1.3E+10
ND147 3.7E+05 8.5E+06 3.5E+0S 6.2E+04 1.2E+407 6.1E+08
HF179M 7.1E404 0.0E-01 0.0E-01 0.0E-01 0.0E-01 0.0E-01
HF181 4.8E+05 2.1E+08 7.1E+05 1.2E+405 7.0E+09 2.1E+09
W 185 7.7€408 1.8E+04 3.3E+07 5.4E406 1.2E+07 1.0€£+09

N I
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; TABLE 3-5 ¢ o .
LI
|
® | |
DOSE PARAMETERS FOR 10 CFR 50 EVALUATIONS, AIRBORNE RELEASES
: AGE GROUP: CHILD ORGAN OF REFERENCE: MAXIMUM ORGAN
' R(I), INDIVIDUAL PATHWAY DOSE PARAMETERS FOR RADIONUCLIDES OTHER THAN NOBLE GASES
-RADIO-  INHALATION  GROUND PLANE  COW-MILK GOAT-MILK  ANIMAL-MEAT  VEGETABLES
® NucLIDE  (MREM/YR (M2 .MREM/YR  (M2.MREM/YR  (M2.MREM/YR  (M2.MREM/YR  (MZ.MREM/YR
: PER UCI/M3) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC) PER VUCI/SEC)
. H 3 6.4E402 0.0E-01 1.2€+03 2.4€+03 1.8E+02 2.9€4+03
. CR 51 1.7E+04 4.7E+06 2.5E+06 4,4E+05 2.2E405 1.6E+07
MN 54 1.6E+06 1.4€+09 1.1€407 1.7E406 4.3E406 6.9€+408
@® rE 55 1.1E+05 0.0E-01 6.1E+07 9.6E+06 2.5€+08 7.6E408
FE §9 1.3E+06 2.7E+08 9.5E+07 1.7E407 3.0E+08 1.2€¥09
Co S8 1.1E+06 3.8E+08 3.4E+07 §.6E+06 4.7E407 5.3E+08
o 60 7.1E406 2.3E+10 1.4€408 2.0E+07 2.2E+08 2.1E409
ZN 65 1.0E+06 7.SE+08 6.8E+09 1.0E+09 6.2E+08 3.0E+09
AS 76 7.0E404 3.8E+06 2.2E+07 4.0E+06 1.1E+01 3.3E406
@® BR §Z. 2.1E+04 - 2.1E+07 §.8E+07 1.0E+07 7.6E402 9.5E+05
SR 89 2.26+06 2.2E+04 3.1E+09 9.2E+09 2.3E408 §.0E+10
SR 80 3.8E+07 6.7E+06 1.0E+11 2.6E+11 9.8E+09 2.1E+12
ZR 95 6.1E+05 2.5E+08 4.2E405 7.0E+04 3.0E408 1.3E409
N8 95 1.1E+05 1.4E+08 1.1E+08 1.8E+07 1.0E+09 §.2E408
| ZR. 97 3.5E405 3.0E+06 2.1E+04 3.8E403 3.5E-01 5.2E+06
'Qw 2.8E+04 1.8E+0S 4.26-07 7.6E-08 0.0E-01 8.2E-02
39 1.3E+05 4.0E+06 8.7€+07 1.6E407 1.2E405. 1.6E407
106 1.4E407 4 ;2E+08 7.9E+05 1.2E+05 3.8E+10 1.2E+410
© AG110M  5.5E+06 3.5E+09 9.4E+09 1,4€409 3,8E+08 3.0E+09 |
s8124 3.2E+06 6.0E+08 3.3E+08 5.4E+07 8.8E+07’ 3.3E+09 |
$8125 2.3E406 2.4E+09 1.2E+08 1.7E407 3.8€407 1.2€409 |
@ SB126 1.1E+06 8.4E+07 2.2E+08 4.0E+07 2.7E+07 1.4€+09
. sB1z7 2.3E405 . 1.7E407 5.5E+07 1.0E+07 7.2E405 9.2E407
TEL27 5.6E+04 3.0E+03 5.9E+04 1.1E+04 §.7E-09 1.7€+05
TEI3LM  3.1E+05 8.0E+06 1.1E407 2.1E+06 5.0E+03 9.9E+06
I 131 1.6E+07 8.6E+06 1.1E+11 1.9E+11 1.4E+09 1.2E+11
I 133 3.8E406 1.2E406 9.9€+08 - 1.8E409 3.3€E401 1.7E408
@ ¢si3s 1.0E+06 6.9E+09 2.0E+10 7.5E+10 8.3E+08 2.6E+10
CS136 1.7€405 1.5E+408 1.3E409 6.0E+09 2.1E407 1.1E409
csi37 9.1E405 1.3E+10 1.9€+10 6.8E+10 7.9E+08 2.5E+10
BA140 1.7€406 2.1E407 5.6E+07 . 1.0E407 2.1E407 1.4€409
LA140 2.3€+05 1.9E+07 9.5E+04 1.7E404 2.8E+02 1.6E+07
CE141 5.4E405 1.4E407 6.3E+06 1.1£406 6.4€406 9.0E+08
@ CEl44 1.2E+07 7.0E+07 © 7.0E+07 1.1E+07 1.0E+08 1.1E+10
ND147 3.3E405 8.5E+06 2.8E405 5.0E+04 7.4E406 4.8E+08
HF179M  7.4E+404 0.0E-01 0.0E-01 0.0E-01 0.0E-01 0.0E-01
HF181 2.2E+05S 2.1E408 5.9E+0S 9.9E+04 4.4€409 1.8E+09
W 185 6.9€405 1.8E+04 2.7E+07 4.3E+06 7.3E+06 8.3E+08
@
®
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: DOSE PARAMETERS FOR 10 CFR 50 EVALUATIONS, AIRBORNE:RELEASES
] AGE GROUP: INFANT- ORGAN OF REFERENCE: MAXIMUM ORGAN
i R(I), INDIVIDUAL PATHWAY DOSE PARAMETERS FOR RADIONUCLIDES OTHER THAN NOBLE GASES
RADIO- INHALATION GROUND PLANE COW-tMILK GOAT-MILXK ANIMAL-MEAT VEGETABLES
o NUCLIDE (MREM/YR (112 .MREM/YR (M2 .MREM/YR (M2 .MREM/YR (M2 .MREM/YR (M2 .MREM/YR
. PER UCI/M3) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC) PER UCI/SEC) .
H 3 3.7E+02 0.0£-01 1.8E+03 3.7E+03 0.0E-01 0.0E-01
. . CR 51 1.3E404 4,7€406 2.2E+06 3.8E+0S5 0.0E-01 0.0E-01
MN 54 1.0E+06 1.4E+409 2.1E+07 3.1E+06 0.0E-01 0.0E-01
® rt ss 8.7E+04 0.0E-01 7.4E+407 7.5E+06 0.0-01 0.0E-01
FE 59 1.0E+06 2.7E+08 1.8E+08 3.4E407 05 0E=01 0. 0E=0I
CO 58 7.8E405 3.8E+08 2.9E+07 4.8E+06 0.0E-01 0.0E-01
€0 60 4.5E+06 2.3E+10 1.2E+08 1.7€+07 0.0E-01 0.0E~-01
IN 65 6.5E+05 7.5E+08 1.2E+10 1.7E409 0.0E-01 " 0.0E-01"
~ AS 76 2.7E+04 3.8E+06 T 2.2E+07 4.0E+06 0.0E-01 0.0E-01
® BR 82 1.3E+404 2.1E+407 9.8€+07 1.8E+407 0.0E-01 0.0E-0¢
SR 89 2.0E+06 2.2E404 6.0E+09 1.8E+10 0.0E-01 0.0E-01
SR S0 1.6E407 6.7E+06 1.2E+11 2.9E+11 0.0E-01 0.0E-01
ZR 95 1.8E£+06 2.5E+08 4 .0E+0Q5 6.5E+04 0.0E-01 0.0E-01
NB 95 4.8E+05 I.5E7GS 9.6E+07 1.7E+07 0.0E~01 0.0E-01
ZR 97 1.4E+05 3.0E+06 2.2E+04 4.0E+03 0.0E-01 0.0E-01
) 97 2.7E+04 1.8E+05 1.1E-06 1.9€-07 0.0E-01 0.0E-01
99 1.3E+095 4 .0E+06 1.6E+08 - 2.7E+407 * 0.0E-01 0.0E-01}
106 1.2E+407 4,2E408 8.0E+0S 1.2E405 0.0E-01 0.0E-01
AG11i0M J.7E+06 3.5E+09 8.2E+09 1.2E+409 0.0E-01 0.0E-01
SB124 2.6E+06 6.0£+08 3.1£408 S.1E+07 0.0E-01 0.0E-01
S8125 1.6E+06 2.4E+09 1.1E+08 1.6E+07 0.0E-01 0.0E-01
@ ©SB126 9.6E+05 8.4E+407 2.1E+08 3.7E+07 0.0E-01 0.0£-01
$8127 2.2E+05 1.7E+07 5.5E+07 9.9E+06 . 0.0E-01 0.0E-01
TE127 2.4E+04 3.0E+03 6.3E+04 1.2E404 0.0E-01 0.0E-01
TEI31IM 2.0E+40S 3.0E+06 1.2€+07 2.1E+06 0.0E-01 0.0E-01
I 131 1.5E+07 8.6E+06 2.6E+11 4.7E+11 0.0e-01 0.0£-01
I 133 3.6E+06 1.2E+06 2.4E+409 4.3E+09 0.0E-01 0.0E-01
o €5134 7.0E+05 6.9E+09 3.7E+10 1.4E+11 0.0E-01 0.0E-01
CS136 1.3E£+05 1.5E+08 2.8E+09 1.2E+10 0.0E-01 0.0E-01
€S137 6.1E+0S 1,36+10 3.6E+10 1.3E+11 0.0E-01 0.0E-01
BA140 1.6E+06 2.1E+07 1.2E+08 2.1E+407 0.0E-01 0.0E-01
LA140 1.7E+405 1.9E+Q7 9.4E+04 1.7E404 0.0E-01. 0.0E-01
CEl41 5.2E+05 1.4E+07 6.4E+06 1.1£+06 0.0E-01 0.0E-01
@ CE144 9.8E+06 7.0E407 7.1E+07 1.1E407 0.0E-01 0.0E-01
ND147 3.2E405 3.5E+06 2.8E+05 5.0E+04 0.0E-01 0.0E-01
HF179M 1.2E404 0.0E-01 0.0E-01 0.0£-01 0.0£-01 0.0E-01
HF181 3.4E+04 2.1€+08 5.9E+05 9.3E+04 0.0E-01 0.0E-01
W 185 6.3E+405 1.8E+04 2.7E+07 4.4£406 0.0€E-01 0.0-01
e
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TABLE 5-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM PLAN

Sampling and

Type and Frequency

Sample Type]] Sample Location Code Collection Frequency] of Analysis !
AIRBORNE
a. Particulates and 1, 4-9, 21, 23, 40, Continuous sampling Particulate: Gross

radioiodine
(6/12)

b. Soill0
(0/5)

DIRECT RADIATION

TLDY
(34/56)

WATERBORNE
a. Surface/
Drinking®

(3/4)

b. Ground water
(2/3)

48 and 57

9, 1, 7, 21, and 23

1-9, 10-25, 40-47,
49-51, 53-56, 15-16S

26, 27, 28 and 29

31, 32, and 52

Heekly collection

Annually

Quarterly, annually

Composite a]iquots5,

monthly

Quarterly

betas, weekly;
gamma isotopic?,
quarterly composite
(by location)

Radioiodine: I-131
analysis, weekly

Gamma isotopic3

Gamma, quarterly data
review )

Ganma isotopic3,
Gross , tritium
quarterly composite

Gamma isotopic3
and tritium,
quarterly

98




TABLE 5-1 (contd.)

w
s 1 * Sampling and Type and Frequency 1
Z » Sample Type Sample Location Code Collection Frequency " of Analysis
=3 WATERBORNE (contd. ) ;
%5- c. Sediment from 33 and 34 Semiannually Ganma isotopic3
=% shoreline . :
(1/2)
4, INGESTION
a. Mitk/ 9, 36, 40, 59 Semimonthly during Gammna isotopic3
(4/5) and 96 graziny season, Iodine-131
monthly at other
times
b. Fish8 30, 38, or 39 Seasonal or Gamma isotopic3
(2/72) Semiannually
c. Garden produce9 9, 37 and 91 Monih]y during grow- Gamna isotopic3
(2/2) ing season in the
Riverview area of
Pasco and a control
near Grandview.
Annually for the apple
sample collection at
Station 91

*Sample locations are graphically depicted in Figures 5-1 and 5-2.

Tpeviations are permittedlif samples are unobtainable due to hazardous conditions, seasonal avail-
ability, malfunction of automatic sampling equipment, or other legitimate reasons. All deviations will be
documented in the Annual Radiological Environmental Honitoriny Report.

2particulate sample filters will be analyzed for gross beta after at least 24-hour decay. If gross

. beta activity is greater than 10 times the mean of the control sample, gamma isotopic analysis should be
‘. perforiied on the individual sample.

- attributable to the effluents of the facility.
L ® [ ] . @ o @ . @ 'Y

3Gamma isotopic means identification and quantification of gamma-emitting radionuclides that may be
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TABLE 5-1 (contd.)

<

. 4TLD refers to thermoluminescent dosimeter. For purposes of WNP-2 REMP, a TLD is a phosphor card
( 32mm x 45mm x 0.5mm) with eight individual read-out areas (four main dosimeter areas and four back-up
dosimeter areas) in each badge case. TLDs used in REMP meet the requirements of Regulatory Guide 4.13
(ANSI N545-1975), except for specified energy-dependence response. Correction factors are available for
energy ranges with response outside of the specified tolerances. TLD stations 1S-16S are special interest
stations and are not included amongst the 34 routine TLD stations required by Plant Technical Specifi-
cation, Table 3.12-1.

5Composite samples will be collected with equipment which is capable of collecting an aliquot at
time intervals which are short relative to the compositing period.

6station 26, WNP-2 makeup water intake from the Columbia River, satisfies the Technical Specifica-
tion criteria for upstream surface-water and drinking water control samples. The discharge water (Station
27) samples are used to fulfill the Technical Specification criteria for a downstream sample. However,
they provide very conservative estimates of downstream concentrations. Drinking water samples are not
routinely analyzed for 1-131 from two week composite. I-131 analysis will be performed when the calculated
dose for the consumption of water is greater than 1 mrem per year to the maximum organ.

100

TMitk samples will be obtained from farms or individual milk animals which are located in sectors
with high calculated annual average ground-level D/Qs and high dose potential. There are no milk animals
Tocated within 5 km of WNP-2. If Cesium-134 or Cesium-137 is measured in an individual milk sample in
excess of 30 pCi/1, then Strontium-90 analysis should be performed. .

8There are no commercially important species in the Hanford reach of the Columbia River. Most
recreationally important species in the area are anadromous, primarily salminoids. Four fish specimen will
normally be collected by electroshock technique in the vicinity of the plant discharge (Station 30). If
electroshocking produces insufficient fish samples, anadromous species may be obtained from Ringold Fish
Hatchery (Station 39). Control samples are normally collected in the vicinity of Ice Harbor Dam
(salminoids may be obtained through the National Marine Fisheries Service at Lower Granite Dam).

9Garden produce will routinely be obtained from farms or gardens using Columbia River water for
irrigation. One sample of a root crop, leafy vegetable, and a fruit should be collected each sample period
if available. The variety of the produce sample will be dependent on seasonal availability.

10S0i1 samples are collected to satisfy the requirements of the Site Certification Agreement.(SCA),
WNP-2.
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ilBLE 5-2 . E

(Continued)
Station  Sector Radial Mi]esa TLD AP/AT SW DY GW SE MI FI GP SOb
i
39 NE 4.3 X
40 St 6.4 0 0 0
41 ¢ St 5.8 0
42 ESE 5.6 0
43 E 5.1 0
44 ENE 5.7 0
45 ENE 4.2 0
46 NE 4.7 0
41 N 0.5 X
48 NE 4.3 0
49 NW 1.2
50 SSW 1.2
51 ESE 2.1
52 N 0.1 0
53 N 1.5 0
54 NNE 6.5 0
55 SSE 7.0 0
56 SSHW 7.0 0
51 N 0.7 0
59 SE 9.6 0
91 ESE 4.5 X
96 WSH 36.0 0

8861 1Iydv
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1.0 INTRODUCTION

This report is submitted in compliance with Technical Specification
6.9.1.11. It includes a summary of the quantities of radioactive liquid
and gaseous effluents and solid waste released from WNP-2 during the
previous six months of operation, with data summarized on a quarterly
basis.

2.0 LIQUID EFFLUENTS

The radwaste 1iquid effluents were released in "batch mode" during the
reporting period. Three during the third calendar quarter and no batch
releases were performed during the fourth calendar quarter. The total
time period for the batch releases was 5.1 hours, with the maximum,
minimum and average time periods for a release being 1.8, 1.6 and 1.7
hours, respectively. The volume of dilution water considered is assumed
to be the total volume of recirculating cooling tower blowdown flow for
the period. The average flow rate of the Columbia River during July
through December 1990 was 1.2E+05 cubic feet per second.

Computer runs were performed to verify compliance with Technical
Specification limits. The third quarter calculated dose for the maximum
individual (adult age group) was 9.8E-07 mrem whole body and 1.2E-05 mrem
for the maximum organ. There were no liquid releases during the fourth
quarter. No abnormal liquid releases occurred during this reporting

period.
The 1iquid batch releases were recirculated prior to sampling. A repre-
sentative sample was obtained and analyzed for each batch release. A

composite of the batch samples for each quarter was analyzed for
strontium and iron analyses. The methods used for measuring the total
radioactivity were gamma spectroscopy, liquid scintillation and propor-
tional counting. Table 2-1 provides a summation of all liquid releases
during this reporting period.

The percent of MPC 1imit in Table 2-1 is based on the total of the MPC
fractions using the nuclides in Table 2-2 and the concentrations listed
in 10CFR20, Appendix B, Table 2, Column 2.

Estimated total errors are listed in Table 2-1, and are propagated from
individual error estimates of sample activity, sample volume, tank
volume, and tank homogeneity. The estimated total errors were calculated
by obtaining the square root of the sum of the squares of the individual
error contributions and multiplying by 1.96 for a 95% confidence level.




Table 2-1
WNP-2 LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
Report Period: July - December 1990

3rd 4th Est.
Unit Quarter | Quarter | Total
Error* %
A. Fission and activation products
1. Total release (not including h
tritium, gases, alpha) ci 1.36-04 | - NA 2.2E+01
2. Average diluted concentration
during ngriod 1 uCi/ml | 1.8E-10 NA
3. Percent of MPC limit " % 4.1E-03 NA
B. Tritium k
1. Total release Ci 8.4E-02 | _5.0E~02 |2.2E+Q]
2. Average diluted concentration
during period uCi/mi | 1.2E-07 NA
3. Percent of MPC limit % 3.8E-03 NA
C. Dissolved and entrained gases
1. Total release Ci < 9.6E-06 NA 2.2E+01
2. Average diluted concentration
during period uCi/ml j< 1.3E-11 NA
3. Percent of MPC limit % < 6.6E-06 NA
D. Gross alpha radioactivity
1. Total release Ci 5.5E-07 NA 2.3E+01
E. Volume of waste (prior to
dilution) liters | 1.7E+05 NA 1.5E40]
F. Volume of dilution water
used during period liters | 7.3E+08 NA 1.5E+01

*At 95% confidence level
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WNP-2 LIQUID EFFLUENTS - SOURCE TERMS

Table 2-2

Report Period: July - December 1990 BATCH MODE
3rd 4th
Nuclides Released Unit Quarter Quarter
Strontiym-89 Ci 1.6E-07 ** NA
Strontiym-90 ' (03] __6.5E-06. NA
Cesium-134 Ci <3.4E-06 NA
Cesium-137 ci | <4.26-06 NA
Iodine-131 Ci <3.0E-06 NA
Cobalt-58 Ci <3.8E-06 NA
Cobalt-60 Ci —8.5E-05 NA
Iron-59 Ci <6.8E-06 NA
Zinc-65 ci 2.0E-06 NA
Manganese-54 Ci 6.1E-06 NA
Chromium-51 Ci <2.7E-05 NA
Zirconium-Niobium-95 Ci <6.2E-06 NA
Molvbdenym-99 Ci <3.0E-05 NA
hnetium-99m Ci <2.6E-06 NA
Barium-Lanthanym-140 Ci <1.1E-05 NA
Cerium-141




TABLE 2-2 (Continued)

Cerium-144

<2.1E-05

NA

Iron-55

1.5€6-05

NA

Total for Period (Above)

1.36-04

0.0€E+00

Xenon-133

Ci

<6.7E.06

NA

Xenon-135

Ci

<2.9E-06

NA

Tritium

Ci

8.4E-02

NA

**There were no liquid releases during the fourth quarter of 1990.

NOTE:

Less than (<) values are not included in the Total For Period values.




GASEQUS EFFLUENTS

Thé gaseoué fadwaéte effluents from HNP-2 were released from three (3)
release points:

Main Plant Vent - mixed mode release:

1.
2. Turbine'Building --ground level release
3.

Radwaste Building - ground level release

The gaseous source terms from each release point are 1isted in Tables
3-1, 3-2, and 3-3. Table 3-4 provides a summation of the total activity
released, the average release rate, the percent of Technical Specifica-
tion 1imit, gross alpha radioactivity and the estimated total error
associated with the measurements of radioactivity in the gaseous
effluents.

Radioactivity measurements for gaseous effluent releases are performed
for fission and activation gases by collecting the samples on charcoal
traps and analyzing them using gamma spectroscopy. Tritium is sampled by
freeze trapping and analyzed by liquid scintillation counting. Particu-
lates and iodines are sampled using particulate filters and charcoal
cartridges, both are analyzed using gamma spectroscopy.

The percent of Technical Specification 1imit for fission and activation
gases (air dose) was determined for locations 1 through 8 and were based
on quarterly limits of ten (10) millirads for beta and five (5) millirads
for gamma. Locations 3 through 8 were used to determine the most
restrictive value to be used in Table 3-4, Section A.3.

The percent of Technical Specification 1imit calculations for iodines,
particulates with half-lives greater than eight (8) days and. tritium are
based on the quarterly limit of 7.5 mrem to any organ. Locations 3
through 8 1isted below were used to determine the most restrictive value
to be used in Table 3-4 for each quarter.

Total error estimates are propagated from individual error estimates of
sample volume, sample activity and effluent flow rate measurements. The
overriding uncertainty in all cases is in the measurement of the effluent
and sample volumes. The estimated error was determined to be 36% at the
95% confidence level.

Calculations were performed for releases using the GASPAR II computer
program and parameters as outlined in the ODCM. Quarterly doses were
determined at the following locations:







Location 1: Site Boundary; 1.2 miles

‘ Air Dose (mrad) _Beta % Tech. Spec _ Gammd | % Tech. Spec
3rd Qtr. - 4.0E=02 . 0.40 7.0E-02 1.40
4th Qtr. . 9.1E-02 0.91 1.7E-01 3.40
Highest Qrgan Dose —nrem__ % Tech. Spec.
3rd Qtr. 4.3E-02 0.57 _
4th Qtr. 4.3E-02 0.57

Location 2: Beyond Site Boundary; 3.5 miles ESE and 4.0 miles ESE,
respectively (ground and inhalation pathways) at the location having the
highest X/Q values for mixed mode release.

Air D mr Beta % Tech. Spec Gamma % Tech. Spec:
3rd Qtr. 1.2E-03 0.01 2.4E-03 0.05
4th Qtr. 2.6E-03 0.03 2.1E-03 0.04
Highest Organ Dose mrem % Tech. Spec.
3rd Qtr. 2.2E-03 0.03
4th Qtr. 8.3E-03 0.1

Location 3: 4.8 miles SE (ground, vegetables and inhalation pathways)

Air Dose (mrad) _Beta A . Gamma % Tech. Spec:
3rd Qtr. 1.1E-03 0.01 2.1E-03 0.04
4th Qtr. 2.5E-03 0.03 2.9E-03 0.06
@ Highest Organ Dose mrem %_Tech. Spec.
3rd Qtr. 7.0E-03 0.09
4th Qtr. 1.7E-02 0.23

Location 4: 6.4 miles SE (ground, vegetables, meat, cow milk, and inhala-
tion pathways)

Air Dose (mrad) _Beta % Tech. Spec _ Gamma % Tech. Spec:
3rd Qtr. 6.2E-04 0.01 1.1E-03 0.02
4th Qtr. 1.3E-03 0.01 1.5E-03 0.03 -
Highest Organ Dose __mrem _ A .
3rd Qtr. 1.0E-02 0.13
4th Qtr. 1.2E-03 0.16
Location 5: 4.2 miles ESE (ground, vegetables and inhalation pathways)
Air_Dose (mrad) _Beta = % Tech. Spec _ Gamma % Tech. Spec
3rd Qtr 8.0E-04 0.01 1.6E-03 0.03
4th Qtr 2.3E-03 0.02 1.8E-03 0.04
H D __rem _ % Tech. Spec.
3rd Qtr 5.8E-03 0.08
4th Qtr 1.7E-02 0.23



Location 6: 4.3 miles NE (ground and inhalation pathways)

Air Dose (mrad) _Beta % _Tech. Spec Gamma, % _Tech. Spec:
3rd Qtr. 2.9E-04 0.00 2.3E-04 0.01
4th Qtr. 8.9E-04 0.01 7.2E-04 0.01
Highest Organ Dose mrem % Tech. Spec.
3rd Qtr. 1.3E-03 0.02
4th Qtr. 1.6E-02 0.21

Location 7: 4.1 miles ENE (ground, vegetables and inhalation pathways)

Air Dose (mrad) _Beta % Tech. Spec Gamma % Tech. Spec:
3rd Qtr. 2.9E-04 0.00 3.3e-04 0.01
4th Qtr. 1.8E-03 0.02 2.1E-03 0.04
Highest Organ Dose mrem % Tech. Spec.
3rd Qtr. 2.0E-03 . 0.03
4th Qtr. 1.2E-02 0.16
Location 8: 7.2 miles ESE (ground, cow milk and inhalation pathways)
Air Dose (mrad) _Beta % Tech. Spec __Gamma % Tech. Spec:
3rd Qtr. 2.8E-04 0.00 5.2E-04 0.01
4th Qtr. 7.5€E-04 0.01 5.0E-04 0.01
Highest Organ Dose mrem % Tech. Spec.
3rd Qtr. 5.7E-03 0.08
4th Qtr. 5.2E-03 0.07

In addition to the reactor site, WNP-2 has a permanent laundry facility
located approximately 0.75 miles from the site. Its ventilation system
contains HEPA filters on the discharge and is continuously monitored for
particulates. Also, near this location is a backup chemistry laboratory
within the Emergency Operations Facility (EOF). The radiochemical hood
within the chemistry lab contains HEPA filters and is monitored for
radioactive releases when in operation. Gamma spectrometry indicated no
radioactive material present other than that attributable to natural
background.

There were no abnormal releases of gaseous effluent during the second and
third quarters of 1990.

There was one reportable Problem Evaluation Request (PER) which is
included in this report.

PER 290-121: This PER was generated due to an unexplained change in the
gas composition to the Off Gas pretreatment monitor. OG-RIS-612, while
the reactor was operating in Mode 1 at 98% power steady state on Feb. 28,
1990 at 15:10. The monitor displayed a decreasing reading for 2.75 hours
due to the shutoff of the flow through the sampling station purge; the
sample station purge is left on by procedure. No reason was found as to
why it had been switched off. The pretreatment monitor's sample leg was
still operating and responding accordingly. Security had been notified.
This had no adverse effect on plant emissions or the health and safety of
the public and plant personnel.

-7 -






SOURCE TERMS - MIXED MODE RELEASES

Table 3-1

WNP-2 GASEQUS EFFLUENTS

MAIN PLANT VENT

Report Period

July - December 1990
CONTINUOUS MODE

3rd 4th
Nuclides Released Unit Quarter Quarter
1. Fission gases
Krypton-85 Ci <3.3E+0] <3.1E+0]
Krypton-85m Ci 8.0E+00 3.0E+00
Krypton-87 Ci 1.8E-01 3.5E-01
Krypton-88 ci 9.7E+00 3.3E+00
Xenon-133 Ci 2.3E+00 4.6E+0Q0
n ,"] Ci 6.3E-01 <5.0E-01
Xenon-135 (04 ] 9.9€E-0] 4.6E+00
Xenon-135m Ci 3.0E+Q0 2.9E+00
Xenon-138 Ci 6.4E+00 4.0E+00
OTHERS
Xenon-137m ci 3.7E+0] 1.2E+00
Argon-41 Ci 1.0E+00 1.4€E+00
Total for period (above) Ci 7.6E401 3.1E+01




Table 3-1 (Continued)
: ‘ 3rd 4th
Nuclides Released Unit Quarter Quarter
2. lodines
Iodine-131 Ci 5.8E-04 2.9E-03
Iodine-133 Ci 3.9E-03 8.2E-03
Iodine-135 Ci 9.2E-04 <2.0E-05
Total for period (above) Ci 5.4E-03 1.1E-02




Table 3-1 (Continued)
3rd 4th
Nuclides Released Unit Quarter Quarter
3. Particulates
Strontium-89 Ci 1.5€-04 8.26-04
Strontium-90 Ci 2.28-06 <1.3E-05
Cesium-134 Ci <5.9€6-06 <1.1E-04
Cesium-137 Ci 1.8E~05 <1.4E-04
Barium-Lanthanum-140 Ci 4.4E-04 1.8E-03
Molybdenum-99 Ci <4.9E-05 <1.1E-03
Cerium-141 Ci <9.7E-05 <1.5E-04
Cerium-144 Ci <4.2E-04 <6.3E-04
Cobalt-58 Ci <7.4E-05 <1.1E-04
Cobalt-60 Ci 1.1E-04 1.0E-04
Iron-59 Ci <1.6E-04 <2.6E-04
Manganese-54 Ci <8.3E-05 <1.1E-04
Zinc-65 Ci 2.7E-04 1.8E-05
Others
Chromium-51 Ci 7.6E-05 <9.1E-04
Total for period (above) Ci 1.1E-03 2.7E-03

- 10 -



NOTE:

Table 3-1 <(Continued)
3rd 4th
Nuclides Released Unit Quarter Quarter
3. "Particulates (continued)
Others with T% <8 days
Sodium-24 Ci 4.6E-05 <4.9E-06
Rubidiym-89 Ci 1.4E-05 1.4E-05
Strontium-91 Ci 3.8E-05 1.36-04
Strontiym-92 Ci 8.1£-04 <5.2E-06
Technetiym-99m ci 6.2E-05 <4.9E-06
Tellurium-132 Ci 1.5€-05 <4.3E-06
Cesium-138 Ci 3.06-03 7.9E-04
Barium-139 Ci 1.6E-02 2.2E-02
Neptunium-239 Ci 3.7E-05 <2.4E-05
Total with T% <8 days Ci 2.0E-02 2.3E-02
4. Tritium
Tritium Ci 7.2E-01 1.0E+Q0
Total building release bl 7.7E+01 3.2E+01

Less than (<) values are not included in the Total For

e

- 11 -
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Table 3-2

HNP-2 GASEQUS EFFLUENTS
SOURCE TERMS GROUND LEVEL RELEASES
TURBINE BUILDING

Report Period

July - December 1990

CONTINUOUS MODE

3rd 4th
Nuclides Released Unit Quarter Quarter
1. Fission gases
Krypton-85 Ci <8.5E+01 <8.4E+01
Krypton-85m Ci <5.7E-01 <5.7E-01
Krypton-87 Ci <9.7E-01 <9.6E-0]
Krypton-88 Ci <1.1E+00 <1.1E+00
Xenon-133 Ci <1.0E+00 8.9E-01
Xenon-133m Ci <3.0E+00 <2.9E+Q0
Xenon-135 Ci 2.0E400 | _4.3E+00
Xenon-135m Ci 3.6E+00 9.4E+00
Xenon-138 Ci 1.0E+01 2.0E+01
Qthers
Total for period (above) Ci 1.6E+0]1 3.5E+01
2. Todines
Iodine-131 Ci 1.1E-03 1.5€6-03
Todine-132 Ci 6.7E-03 4.1€-04
Iodine-133 Ci 9.6E-03 6.7E-03
Iodine-134 Ci 6.1E-03 <1.2E-05
Iodine-135 Ci —9.76-03 7.96-03
Total for period (above) Ci 3.3E-02 1.7E-02
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Table 3-2 (Continued)

3rd 4th
Nuclides Released Unit Quarter Quarter
3. Particulates
Strontium-89 Ci 4.56-03 2.0E-03
Strontium-90 Ci 1.8E-05 2.4E-05
Cesium-134 Ci <7.9E-05 <3.0E-04
Cesium-137 Ci <9.9E-05 <3.7E-04
Barjum-Lanthanum-140 Ci 1.9E-02 1.3E-02
Molvhdenum-99 Ci <8.5€-04 <5.0E-03
Cerium7l4l Ci <9.7E-05 <4.6E-04
Cerium-144 Ci <4.2E-04 <1.5E-03
Cobalt-58 ‘ Ci <7.4E-05 | <3.7E-04
Cobalt-60 Ci <2.4E-04 <4.7E-04
Iron-59 Ci <1.6E-04 <9.4E-04
Manganese-54 Ci <8.3E-04 <4.0E-04
Zing-65 Ci <4.0E-04 <8.3E-04
Others
Chromium-51 Ci <2.0E-03 5.2E-05
_Total for period (above) Ci 2.4E-02 1.56-02

-13 -



NOTE:

3rd 4th
Nuclides Released Unit Quarter Quarter
3. Particulates (continued)

Others with T4 <8 days | !
Rubidium-89 | Ci 1.1E-03 2.2E-03
Strontium-91 Ci 8.7E-04 7.7E-03
Strontium-92 Ci 6.6E-02 3.2E-02
Technetium-99m Ci 9.9€-06 <2.6E-05
Tellurium-132 Cl 3.5E-06 2.8E-05
Cesjum-138 Ci 1.3E+00 9.9E-01
Barium-139 Ci 5.0E-01 7.3E-01

Total with T/ <8 davs ci 1.9E+00 1.8E+00

4. Tritium
! Tritium Ci 6.7E+00 1.2E+0] |
I Total building release Ci 2.3E+0] 4.7E+0] |

Less than (<) values are not included in the Total For Period values.

- 14 -



Table 3-3

WNP-2 GASEQUS EFFLUENTS

SOURCE TERMS GROUND LEVEL RELEASES

RADWASTE BUILDING

Report Period

July - December 1990

CONTINUOUS MODE

3rd 4th
Nuclides Released Unit Quarter Quarter
1. Fission gases
Krypton-85 Ci <2.7E+0] <2.7E+01
Krypton-85m Ci <4.4E-01 <4.4E+01
Krypton-87 Ci <3.5E-01 <3.56-01
Krypton-88 Ci <1.0E+00 <1.0E+00
Xenon-133 Ci 6.8E+00 5.2E+00
Xenon-133m Ci <3.2E+00 <3.2E+00
Xenon-135 Ci 1.9€+00 9.4E+00
Xenon-135m ci 4.9E+00 | 9.5E+00
Xenon-138 Ci <4.7E-0] <4.7E-01
Qthers
Total for period (above) Ci 1.4E+0] 2.4E+01
2. lodines '
Iodine-131 ci 3.2E-04 2.3E-04
Iodine-132 Ci 2.2E-03 1.2E-03
Iodine-133 Ci 3.06-03 1.1E-03
Iodine~134 Ci 2.0E-03 2.3E-04
Iodine-135 Ci 4.2E-03 5.6E-04
Total for period (above) Ci .2E-02 3.3E-03
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Table 3-3 (Continued)

3rd 4th
Nuclides Released Unit Quarter Quarter
3. Particulates
Strontium-89 Ci 3.3E-05 6.2E~-07
Strontium-90 Ci 8.1E-06 <2.9E-07
Cesium-134 Ci <8.6E-06 <1.1E-05
Cesium-137 Ci <1.0E-05 <1.3E-05
Barium~-Lanthanum-140 Ci <3.4E-05 <4.0E-05
Molybdenum-99 Ci <8.8E-05 <1.1E-04
Cerium-14] Ci <1.4E-05 <1.7E-05
Cerium-144 Ci <5.4E-05 <7.1E-05
Cobalt-58 Ci <9.2E-06 <1.0E-0%
Cobalt=-60 ci 2.46-05 | ¢3.56-05
Iron-59 Ci <2.2E-05 <2.8E-05
Manganese-54 Ci <].0E-05 <J.2E-65
Zinc-65 Ci <2.4E-05 3.7E-07
Total for period (above) Ci 4.1E-05 9.9E-07
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Table 3-3 (Continued)

3rd 4th |
Nuclides Released Unit Quarter Quarter |
4, Tritium
Tritium Ci 6.7E-02 3.4E-01
Total building release Ci 1.4E+01 2.4E+0Q]

NOTE: Less than (<) values are not included in the Total For Period values.
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Table 3-4

WNP-2 GASEOUS EFFLUENTS
SUMMATION OF ALL RELEASES

Report Period

- July - December 1990

3rd 4Eh Est. Total
Unit Quarter Quarter | Ervor %*
A. Fission & activation gases
1. Total release Ci 1.1E+02 9.0E+01 3.6E+01 I
2. Average release
rate for period uCi/sec 1.3E+01 1.1E+01
3. Percent of Tech.
Spec. limit % 4.2E-02 5.8E-02
B. Iodines
1. Total iodine
131, 133 Ci 5.0E-02 3.1E=02 3.6E+0]
2. Average release
rate for period uCi/sec 6.3E-03 3.9E-03
3. Percent of Tech.
Spec. limit % 1.3E-01 2.3E-01
C. Particulates
1. Particulates
Ci 2.5E-02 1.8E-02 3.6E+01
2. Average release
rate for period uCi/sec 3.1E-03 2.2E-03
3. Percent of Tech.
Spec. limit % 1.3E-0] 2.3E-01
4. Gross alpha
radioactivity Ci 2.6E-11 3.4E-11
D. Tritium
1. Total releases Ci 7.5E+00 1.3E+01 3.6E+01 |
2. Average release
rate for period uCi/sec 9.4E-0Q1 1.7E+00
3. Percent of Tech.
Spec. limit % 1.3E-01 2.3E-01

* At 95% confidence level
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Table 3-5

WNP-2 GASEOQUS EFFLUENTS
BATCH RELEASES

Report Period
July - December 1990

Total Max imum Minimum Mean
Type Number Time (hrs) Time (hrs) Time (hrs) Time (hrs)
Purge 9 264.0 130.0 2.05 29.4
Vent 15 22.4 3.2 .25 1.5
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4.0

SOLID WASTE

A total volume of 1,193.6 £t3 (33.8 m3) of solid waste was transported in
8 shipments during the July through December 1990 reporting period. The
total activity of the waste shipped was 650. 0 Ci; 650 Ci contained in
dewatered spent resins.

A.

4.1

Dew r n

Dewatered resins accounted for all 1,193.6 Ft3 (33.8 m3) of the
radioactive wastes shipped during the reporting period. The burial
containers were ES-190, EL-142 and EA-142 liners provided by NUPAC
Services, Inc. The total activity of the resins shipped during the
reporting period was 650 Ci. The principle nuclides and their ‘
percent contribution to the total activity are listed in Table 4-3.
The solid wastes were shipped to the U.S. Ecology, Hanford burial
site using NUPAC 10-142 or U.S. Ecology 14D-2.0 casks.

The counting error associated with the total activity has
consistently been found to be less than 3.0% at one standard
deviation for previous reporting periods. The statistical counting
error is assumed to be 3% for the purpose of this error evaluation.

Other parameters considered in estimating the total error of the
activity shipped included the error in measuring the absolute
volume, the weight of the waste in the liners, the representative-
ness of the sample taken, the homogeneity of the nuclide distribu-
tion within a batch or liner and the geometry error in the gamma
spectroscopy analysis. The gamma spectroscopy calibration error is
approximately 5%. The best estimate of the total error in the
activ;ty of spent resin shipped is assumed to be less than or equal
to 20%.

Dr v DANW
No DAW was shipped during the reporting period.

Scaling Factor Methodology

Scaling factors are based on outside laboratory (SAIC) analysis of
hard-to-measure nuclides. Scaling factors are updated on at least a
biennial basis or when triggered by a significant change in fission
to corrosion product ratios per PPM 1.12.2, Radioactive Haste
Process Control Program. For those waste streams where the scaling
or the scaled nuclide concentration is not sufficient to provide a
viable scaling factor, the final EPRI Report "Updated Scaling Factors
in Low Level Radwaste", NP-5077, March 1987 is used as a basis for
the determination of a scaling factor. The EPRI values are also
used when significant error is evident in the outside laboratory
analysis. The basis for selection of scaling factors other than
those determined by the outside laboratory is indicated in footnotes
to Table 4-1.
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The H-3 concentration in each waste stream is measured by an outside
laboratory and compared to the RCS H-3 concentration. The resulting
ratio is the H-3 scaling factor. The H-3 concentration for a
particular batch or container of radwaste is determined by
application of the scaling factor to the RCS H-3 concentration
during the period in which the waste was generated.

C=14, Ni-63, Fe-55

The ratio of each of these nuclides to Co-60 is determined by
outside laboratory analysis of each waste stream. The resulting
scaling factors are applied to the measured Co-60 concentration for
a particular batch or container of radwaste to arrive at the C-14,
Ni-63 and Fe-55 concentrations.

- - Y-

The ratio of each of these nuclides to Cs-137 is determined by
outside laboratory analysis of each waste stream. The resulting
scaling factors are applied to the measured Cs-137 concentration for
a particular batch or container of radwaste to arrive at the Tc-99,
I-129 and Sr-90 concentrations.

Transuranics

The ratio of hard to measure TRU nuclides to Ce-144 is determined by
outside Taboratory analyis of each waste stream as recommended by
the AIF report, "Methodologies for Classification of Low Level
Radioactive Haste for Nuclear Power Plants." These nuclides are not
considered to be present if the scaled values are less than 1 nCi/g
for TRU, 35 nCi/g for Pu-241 or 200 nCi/g for Cf-242. These
nuclides will be reported if Ce-144 is reliably detected and Cs-137
is also present. TRU nuclides include Pu-239, Pu-238, Pu-241,
Am-241, Cm-242 and Cm-244.

x
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SCALING FACTORS

TABLE 4-1 - REQUIRED NUCLIDES

RWCU CFD EDR/FDR EDR/FOR

POWDER POWDER POWDERED BEAD
RATIO DAV RESIN RESIN RESIN RESIN SLUDGE 0IL

I | I I I , I o
H-3/Rx Coolant | 4.56-1 | 4.3B=1++ | 4.30E-1 | 4.30E-1++ | 2.226-1 | 3.10E-1 | 4.0E-5+
C~14/Co-60 | 6.21E-4 | 6.4E-5 |~ 6.2E-d++++| 1.64E-4 | 2.90E-2 | 8.81E~5 | 1.3E-2+
Tc-99/Cs-137 | 4.6E-4+ | 1.)E-4+ | 9.36-5+ | 9.3E-5+ | 9.3E-5+ | 9.3E-5+ | 4.2E-5+
1-129/Cs-137 | 2.6E-4+ | 1.0E-5+ | 3.9-5+ | 3.96-6+ | 3.96-5+ | 3.9E-5+ | 6.3E-5+
| I | I I | |

TABLE 4-2 — CONDITIONAL NUCLIDES
Ni-63/Co-60 | 4.27-€2 | 7.74E-3 | 2.46-2 | 4.53E-2 | 2.4E-2 | 1.5E-2+++ | 1.2E0+
Fe-55/Co-60 | 7.06-E1 | 2.6E-1 | 3.4E-1 | 3.06E-1 | 1.06E-1 | 4.10E-1 | 1.5E0+
$r-90/Cs-137 | 2.6E-3+ | 1.26-2+ | 1.6-2+ | 5.00e-2 | 5.91E-3 | 2.67E=5 | 3.3E-1+
Pu-239/Ce-144 | 4.56-3+ | 5.86-3+ | 9.7€-3+ | 9.7€-3+ | 9.7E-3+ | 8.7E-4+ | 1.1E-2+
Pu-238/Py-239 | 1.560+ | 8.0E-1+ | 1.7E0+ | 1.7€0+ ] 1.7€E0+ | 1.7€0+ ] 1.6€0+
Pu-241/Py-~239 | 1.1E2+ | 9.4E0+ | 9.6E)1+ | 9.6E1+ | 9.6El+ | 9.1EW+ | V.2E2+
Am=241/Pu-239 | 9.1E-1+ | 3.9E-1+ | 6.6E-1+ | 6.6E-1+ | 6.6E-1+ | 1.7E0+ | 4.7e-1+
Cm-242/Py-239 | 9.5E-1+ | 7.0E-1+ | 9.7E-1+ | 9.7€~1+ | 9.7E=-1+ | 5.7E-1+ | 3.1E-1+
Cm-244/Pu-239 | 7.26-1+ | 3.0E-1+ | 7.6E-1+ | 7.6E-1+ | 7.6E-1+ | 7.8E-1+ | 2.9E-l+

+ Scaling or scaled Nuclide not present in enough concentration to make

determination of Scaling Factor.

obtained from the "Updated Scaling Factors in Low-Level Radwaste" EPRI
NP-5077 Final March 1987.

++ The report from SAIC showed the H-3 concentration in RWCU and EDR/FDR
powdered resin greater than Reactor Coolant concentration.

The resin mix

In these cases, the Scaling Factors were

+++

4+

used in the waste streams are similar. The reactor coolant and condensate
H-3 concentration are approximately the same. The Scaling Factor for CFD is
4.30-1 which is more representative of H-3 retention on the two waste
streams.

The report from SAIC showed the Ni-63 concentration of sludges at 4.03E-3
uCi/gm which compares to the Co-60 concentration of 3.52E-2 uCi/gm. This
comparison would yield a Scaling Factor of 1.14E-1. The above mentioned
EPRI Report recommends a Scaling Factor of 1.5E-2. Because of the long
period of time between the generation of the waste and the counting of the
Sample (approximately 1 year) the EPRI Number is considered more accurate.

The report from SAIC showed the C-14 concentration in CFD of 3.62E-3 uCi/gm
which compares to the Co-60 concentration of 5.96E-3 uCi/gm. This
comparison would yield a Scaling Factor of 6.07E-1. The above mentioned EPRI
report recommends a Scaling Factor of 6.2E-4. It is felt that there was
cross contamination of the sample at the lab resulting in high concentration
of C-14. The recommended EPRI number will be used.
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Table 4-3
WNP-2 SOLID WASTE SHIPMENTS

r@ July - December 1990

A.  SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL

1. ' Type of Haste

Haste Stream Unit 6-month |Est. Total
Period Error, %
a. Spent resins, filter sludges, m3 33.8
evaporator bottoms, etc. Ci 650 20
b. Dry active waste, contaminated m3 No
equip., etc. Ci Shipment
c¢. Irradiated components, control m3 No
rods, etc. Ci Shipment
d. Other, (absorbed aqueous liquid) m3 No
Ci Shipment

2. Estimate of major nuclide composition (by type of waste):

@ a. Dewatered Spent Resins

Nuclide % Ci

1 Zn-65 27.4 178:

2 Co-60 26.8 174

3 ___Cr-51 15.7 102

4 Cs-134 8.2 53.6
5 Cs-137 1.5 48.5
6 Fe-55*% 7.1 46.1

7 Co-58 2.2 14.0
8 _ Mn-54 1.8 11.4
9 Nb-95 1.0 6.58
10 Zr-95 0.8 4.89

*Indicates scaled nuclide




b. Dry Active Hastes (DAH) - None

¢. Irradiated Components - None

@ d. Other - Absorbed Liquids - None
3. Solid Haste Disposition
Number of Shipments Mode of Transportation
8 10-142 Cask (5)

14D-2.0 Cask (3)
B.  IRRADIATED FUEL SHIPMENTS (Disposition)

None

*Indicates,scaled“nuclide

- 24 -
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5.0 METEOROLOGY

The meteorological data contained in Tables 5-1 through 5-10 were obtained
from the WNP-2 meteorological tower located 2500 ft. west of WNP-2. Data
was recovered from 33 ft. and 245 ft. levels. The meteorological data is
a composite file from both manual and automated data recovery systems.

The first three quarters of 1990 were drier than normal with above aver-
age precipitation arriving in the fourth quarter. The 1990 dispersion
conditions were better than historical dispersion conditions. Early
December saw a severe cold Arctic outbreak.

A meteorological data outage during the first quarter of 1990 was caused
by a cable rupture during a construction project. A special report was
filed with the NRC providing all the details of the over seven-day outage
(Feb. 14 - Mar. 19, 1990).

The automated annual data recovery system continued to function at
greater than 90% joint data recovery for the joint frequency parameters
after the first quarter.

Tables 5-1 through 5-8 1list the joint frequency distributions at the 33
ft. and 245 ft. levels for 1990 by quarter. Additionally, this report
includes Tables 5-11 through 5-12 which list the joint frequency distri-
bution for all of 1990. The tabulated stability classes, A-G, are
denoted by numerals 1-7 respectively. Numerals 1-7 were used for the
wind sub-fields as is noted at the top of each sensor level reported.

The 16 compass sectors in Tables 5-1 through 5-8 pertain to the direction
the wind is coming from. Tables 5-9 and 5-10 are representative Joint
Frequency Tables for vents and purges during 1990. :

Calibrations performed in 1990 produced no values exceeding WNP-2 FSAR
meteorological equipment tolerances. Therefore, no correction has been
made to the raw data. The NRC Delta Temperature Stability Classification
scheme was primarily utilized in the production of the joint frequency
tables. Lightning strikes produced 1ittle damage during the year with
the improved grounding and current protection devices.
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TABLE 5-1
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TABLE 52 ° 1ST QIR 1990 245FT  JOINT FREQUENCY DISTRIBUTION FOR THE 243 FT LEVEL
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TABLE §-3 ° 2HD QTR 1990 33FT  JOINT FREQUEN&Y DISTRIBUTION FOR T}iE 33 FT LEVEL
CALCULATED FROM HOURLY AVERAGES FRON TAPE
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TADLE 5-4 ° 20D QTR 1990 245FT JOINT FREQUENCY DISTRIBUTION FOR THE 245 FI- LEVEL
CALCULATED FROM HOURLY AVERABES FRON TAPE
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TABLE §-5
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TASLE 3-6 ° IR0 QTR 1790 245FT  JOINT FREQUENCY DISIRIBUVION FOR THE 245 FT LEVEL
CALCULATED FRON HOURLY AVERABES FRON TAPE

HAXTHU HIND‘SPEEDS FOR EACH CATEGORY IN HPH ARE:
- 0.6 2- 3.0 3= 7.0 "4-120 &~ 18,0 b~ 24,0

Q NUMBERS GIVEN ARE HOURS

STAR HIKD N ONNC O KE ENE E ESE SE SSF S SN SH WS N WM MM NN
CLASS  CAT

i 1 6. o0 0 0 0 0 6,0 0 & 06 0 0 O 0 i
i 2 . 4 & L 3% 2 3 4 i, 0. % 6 4 S 3 &
) 3 0., 3. 1., 3 3 4 8 4 2. 35 12, % B % 12, WM.
! 4 2. & 0. 0. 0. L& 2. 4 b M6 & 2. L. 4 2 %
1 9 £ 0 0 0 O 0 O 0 o0 3 3 L 0 0 3 0
1 b 6 o 0 o0 O 0 o0 0 0 0 0 0. 0 0 1. O
1 7 . ¢ o0 O 0 O o0 o0 O 0 0 o0 0 0 0 O
2 1 & o o0 0 0 O 0 0 0 0 0 0 0 {f. 1. O
2 2 0. 2. 4. 0 0 O 3 2. L 22 22 22 X% 2 3}
2 3 0. 2. 3% o0 & L O &L 7 &% 3 2 L 3 2 0
? 4 2 & 4% 0 06 0 3 0 &L 4 5 4 0 0 0 3
2 3 6. 0 0 0O 0 O 0 0 O 0 0 0 0 0 L. O
2 b 6. 6 0 0 O O O o0 0 0 0 0 0 0 0 O
2 7 6 o6 o0 0 0 O 0 0 0 0 O 0 0 0 0 O
3 | oo ¢ 0 0 0 6 ¢ 0 0 0 0 O 0 0 0 O
3 2 & 06 0 0 0 1 20 &% 2 % L 0 06 I 0. 0
3 3 3 4% 2 0 & 3 4 K 4 9% 1 0 L L 9
3 4 4 e 0 0 L& 0 & % L % 0 0 0 § 4
3 5 L o 6 o0 0 0 0 0 0 4 2 6 0. 0 4L 0
b 6 o0 0.0 O 0 0 0 0 O 0. 0 0 0 L 0

@ 7 6. o 0 ¢ 0 O 0 0 0 O 0 0 O 0 0 O
i 6 o6 o0 0 o0 O 0 0. O 0 & 0 0 0. O O

4 2 0N 2 % 4 30 2 4 1 3 A4 | P P S
4 3 36, t6 10, b 22 8 M S % 18 7. & & 100 11 22
4 L] 3. 4 3% 0O 5, ., 3 7. 12, 0. 3 L 3% 3 U 1
4 3 & 06 0 0 O 0 0 0 0 4 0 i L &% & O
5 b 0. ¢ 0. o0 o0 0 0 0 O O o0 O o0 6 3 O
4 7 6. o 0 0 0 0 0 0 0 0 0 0 0 0 0. O
3 f 6. 0 0, 1. O 0. o 0 0 0 0. 0 0 0 0. . 0,
b} 2 % 4 0 L 4 4 4 4 220 L 6% L &% N L L
5 3 15, 4, 5 > &% 5 % %0, 7. 3. 1. b 10, 9. 20, 12
C8 4 6 3 2. L 0 3 L 4 ML 12, & 4 7. M. 17, 4
3 H 0 o 0 0 O 0 O 0 0 0 0 3 1, 2, 1% I
] b 6 o 0 0 0 0 0 O 0 0 0 1. & i M. 0
S 7 0. o 0 0 0 0 o0 "0 0 o0 o0 0 0 0 0 O
5 1 6. ¢ 0 0 0 0 L 0 0 0 & Lo 0 0 0. 0.
b 2 . 3% & 3% % b & b 7. 4 b 5 2. 4 2 3
5 3 7. % & & %L 0% 4 12, 120 % 4 L & % 200 13,
b 4 g8 2 3, L 0 0 1 2 2 M0, 3 0 L 1. 2 12
6 3 o 0 & O 0 0 0 O 0 0 0 O 0 7. 4 L.
4 b 0. o 0. 0. 0. 0 0 . ¢ o0 06 0 O 0 0 0
b 7 6. 0 o0 ¢ O O 0 0 0 0 O 0 0. 0. 0 O
7 1 fo &L 0 o0 t 1 0 O 6 2 J 0 £ 0 0 L
7 2 9 & 1. S5 4 0. 12, 1. f4. 10, 0. 4 & 4 7. 13
7 3 2 1 9% 0 0 3 2. 1 L3 %% &K 22 2 % 13 W
4 f. 4 2 2 0 0. O 3 4 O 3 0. 0. 5 2%, b

5 o0 o £ 0 o0 06 0 0 O o0 06 06 ¢ 3 I O

6 6 o o6 o o0 o0 0 O O 0 0 0 0 0 0. O

/ 7 6, -0 0 o0 0 0 0 O 0 O 6 0 o0 0 0 O

* TOTAL HUMBER OF HOURS
USED = 5995 NISSING = 0 CALN = 150 VARIARLE = 40
- 31 -
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TADLE 5-7 4TH QTR 1990 33FT  JOINT FREGUENCY DISTRISUTION FOR THE 33 FT LEVEL
' CALCULATED FROK HOURLY AVERAGES FROM TAPE

HAXIMUN WIND SPEEDS FOR EACH CATEGORY IN MPH ARE:
§- 0.6 2- 3.0 I- 7.0 4-12.0 5 - §8.0 6-24.0

0 HUMBERS GIVEN ARE HOURS

SIAE WIND W NNE NE ENE FE FSE SL  SSE S  GGW SH KBS W WNW MW M
CLASS  CAT ) ‘

00 0,0 0 0 0 0 0 O 0 o0 0 0 0 0 0
s 2. 0, 0 & 0 0 0 0 & 0 0 & t 0. 3
oo o0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
o0 0. 0, 0 0. 0 0 0 O 0 0. 0 0 i, 1 0
o0 o0 o0 0 0 0 0 0 0 & $. 0 0 0 0 O
6. 0. 0, 0 0. 0 0 0 0 0 0. 0 0. 0. 0. O,
0. 0 0 o0 0 o0 0 0 0 0 0 0 0 0 0 O
o o0 ‘0 0 0 0 0. 0. 0 0 0 0 0 0 0. O
2 6 o6 1 0 0 2 2 3 4 £ 2 0 & 1 3
0. 0 0. 0 0 0 0 7. & 0. 0 0 1. 1. 0. 1,
o o0 0 0 0 0 0. 0 % 2 0 0 4 5 2 1,
6 0 0. 0 0 0 0 0 f L L 0 & 1 0 0
o o0 0 0 0 0 0 o0 O 0 O 0 0 0 0 O
0. 0 0. 0. 0 0 0 0 0 0 0.0, 0 0 O 0.
o 0 o0 0 0 0 0 0 0 0 0 0 0 4. 0. 0.
22 2 2 0. 0, 0. t. & 1. 0 L. 0. 2. 0. 0. O
$. o0 0 0 o0 0 0 5 .0 3 3 3 0 2 .3 O
6 0 0 0 0 0 0 0 1. & 1. 0 4 1. 3. 0
6. o0, o 0 o0 0 0 o0 0 1, 6 0 0 0 1 O
00 0 0 0 0 0 0 0 0 f 0 0 0. 0 0. O
6. o0 o0 0 o0 O O 0 0 0 0 0 0 0 0 0
60 0 0. 0 0 0. 0 0. 0. 0 0 0 0 0. 0. 0.
W, o0 2. o 0 4, O 8 7. 2 5 4 2. 3 9 &
2 2 2 0. 0. 0. 1. 2. 29 12. & 0. 3. & 19. 10.
0. 0 0 0 0. 0 4 I8 f6 & O & 5 10, 0,
o 06 0 0 0 0 0 0 0 8 7. i 3 L & O
. 0 0 0 0 0 0 0 0 B 0. 2. 0 0 0 O
00 0 0. 0. 0 0. 0 0. O f. . 0. 0 0. 0. O
o0 0. 0 0 0 0 0 0 0 0 1 0 0 0 0 O
3. 5% 2. 2 2 2 & 13, 30. 17. 12. 22, 20. 13. 48, 2.
b 3. 20 2. 0, b 19 3. 40, 23, 1. 37, 83, 12, 3. 10,
4 L, S L. 0. 0. & 17. 24, 18 .16 11, 10. 22, 1. 8.
& % o0 0 O 0 0 & 9 3 1 4 3. & b L
5 2 0. 0. 0. 0. 0. 0. O, 36 12. f. 2. L 0 0.
oo 06 0 0 0 0 0 0 0 5 0 L. 5. 0 0 0
6 0. 0. 0 0. 0 0 0. 0 0 0 0 L 0. 0 0.
13, 7. 4 0. 0 0 5 6 {4 2. 14 8 16 13, 4. 18,
S 3 2 0. 0. 0. 13, 5% 46 19 7. 12. 9 14 16 13,
220, 0 0. 0, 0. 1 42 1, {4, 4 3. 1. 1. L 0
0 06 0 0 0 0 0 0. 0 f L 0. 0 0. 0. O
0. 0. o0 0 0 O O o0 0 0 0 0 0 0 0 O
0 0 0 0 0 O 0 0 0 0 0 0. 0 0 0 O
4% 0 0 0 0 0. 0+ 0 0 0 .0 0 i 2. & O
M., 9 8 3. 0 0. 4 7., 18. 10, 14 .19. &

7.4, 0, 0 0 0, 2 B 24, 5 5 3 % 10, 2, 2%
6. 0. 0. 0. 0 0 0 13 7. 2. & 0. 0. 0, 0. 0.
o0 0 0 0 o0 0 ©0 0 0 0 0 0 0 0 0 0
6. 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0.
e, o0, 0 0 o0 0 0 0 .0 0 0 0 0 0 0 0

9~0~°~O~:‘0~'J!I'J!U"U'I'J’ltﬂu-hh-b-h-b&@d“GMMWM’QMMN\?N—O—I——-—.&&

e S B B -
SO IN U AN TN e G N e SO N e B e O N e SO U e G RY e g D LT e G N e ) O O e G RS
o

4

~

TOTAL NUMBER OF HOURS '
USED = 2050 HISSING = 0 rath = 15 VARIA