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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

P.O. Box 968 * 3000 George Washington Way * Richland, Washington 99352

February 28, 1992
G02-92-053

Docket No. 50-397

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

Washington, D.C. 20555

Subject: WNP-2, OPERATING LICENSE NPF-21
SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
FOR JULY THROUGH DECEMBER, 1991 AND
SUBMITTAL OF OFFSITE DOSE CALCULATION MANUAL

References: 1.

Letter, G02-91-124, dated June 28, 1991, GC Sorensen
(SS) to NRC, "“"Request for Amendment to Technical
Specifications to Relocate RETS in Accordance with
Generic Letter 89-01"

Letter, dated December 26, 1991, PL Eng (NRC) to
GC Sorensen (SS), "Issuance of Amendment for the
Washington Public Power Supply System Nuclear Project
No. 2 (TAC No. M80941)"

Letter, G02-91-159, dated August 29, 1991, JW Baker (SS)
to JB Martin (NRC), "Licensee Event Report 91-013-02"

Letter, dated September 23, 1991, PL Eng (NRC) to
GC Sorensen (SS), "Evaluation of Offsite Dose Calcula-
tion Manual, Revision 8 for the Washington Public Power
Supply System Nuclear Project No. 2"

Letter, G02-92-041, dated February 14, 1992, GC Sorensen
(SS) to NRC, "NRC Evaluation of Offsite Dose Calculation
Manual, Revision 8 for the Washington Public Power
Supply System Nuclear Project No. 2"

In accordance with 10CFR50.36a(a)(2) and WNP-2 Technical Specification 6.9.1.11,
the Semiannual Radioactive Effluent Release Report is submitted as an enclosure
to this Tetter. The report includes a summary of the quantities of radioactive
Tiquid and gaseous effluents and solid waste released from WNP-2 during the
reporting period as required by this Technical Specification.
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P Page Two
SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
FOR JULY THROUGH DECEMBER, 1991 AND
SUBMITTAL OF OFFSITE DOSE CALCULATION MANUAL

In Reference 1 the Supply System requested an amendment to the Technical
Specifications to relocate the Radiological Effluent Technical Specifications
(RETS) to the Offsite Dose Calculation Manual (ODCM) as provided for by Generic
Letter 89-01. Technical Specification Amendment 98, issued by the NRC on
December 26, 1991 (Reference 2) responded to this request. During the time the
NRC was reviewing the Technical Specification request of Reference 1, the Supply
System processed Amendment 10 to the ODCM which was to be incorporated into the
ODCM after the relocation of the RETS to the ODCM was approved by the NRC. The
primary purpose of Amendment 10 was to eliminate the unnecessary monitoring
discussed in Licensee Event Report 91-013-02, transmitted with Reference 3. In
accordance with Technical Specification 6.5.1.6, in 1991 the Plant Operations
Committee approved this amendment (see Section 7.3 of the enclosed ODCM). As
stated above, the requested amendment was provided by the NRC on December 26,
1991. The ODCM was revised to incorporate Amendment 10 in January 1992. As the
POC approval of Amendment 10 and the NRC issuance of Technical Specification
Amendment 98 were accomplished within the July through December reporting period
for this Semiannual Radioactive Effluent Release Report, a complete copy of the
Offsite Dose Calculation Manual with changes noted by revision bars and the
approval month and year noted on each changed page is also enclosed with this
letter as required by Technical Specification 6.14. Including the ODCM with this
Semiannual Radioactive Effluent Release Report may be conservative relative to
the reporting requirements of Technical Specification 6.14 as ODCM Amendment 10
was not incorporated into the ODCM until January 1992 (due in part because
Technical Specification Amendment 98 was not received at the Supply System until
January 1992).

In Reference 4 the NRC commented on the river dilution parameter used in the

~ ODCM. In Reference 5 the Supply System committed to change the near field

: dilution from 2000 to 500. This change is reflected in Section 6.0 of the

attached Semiannual Radioactive Effluent Release Report. Reference 1 also

suggested that conservatism in the calculation of the maximum organ dose to an

individual due to airborne effluent be noted in the ODCM. This note has been
included in Section 6.1 of the report.

Sincerely,

C

G. C. Sorensen, Manager
Regulatory Programs (Mail Drop 280)

AGH/bk

Enclosures

cc: JB Martin - NRC RV DL Williams - BPA/399
NS Reynolds - Winston & Strawn NRC Site Inspector - 901A
PL Eng - NRC
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G 1.0 INTRODUCTION

This report is submitted in compliance with 10CFR50.36a(a)(2) and Technical Specification
6.9.1.11. It includes a summary of the quantities of radioactive liquid and gaseous effluents
and solid radwaste released from WNP-2 during the previous six months of operation.
Effluent data is summarized on a quarterly basis.

2.0 LIQUID EFFLUENTS

The radwaste liquid effluents were released in "batch mode" during the reporting period. Ten
(10) liquid batch releases occurred during the third calendar quarter and 18 batch releases
were performed during the fourth calendar quarter. The total time period for the batch
releases was 52.2 hours, with the maximum, minimum and average time periods for a
release being 2.5, 1.3, and 1.9 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 1991
was 1.1E+05 cubic feet per second.

Computer runs were performed to verify compliance with Technical Specification limits. The
third quarter calculate dose for the maximum individual (adult age group) was 1.5E-04 mrem
whole body and 3.3E-04 mrem for the maximum organ. The fourth quarter calculated dose
for the maximum individual (adult age group) was 3.9E-04 mrem whole body and 8.3E-04

m mrem for the maximum organ. No abnormal liquid releases occurred during this reporting
period.

The liquid batch releases were recirculated prior to sampling. A representative sample was
obtained and analyzed for each batch release. A composite of the batch samples for each
quarter was analyzed for strontium and iron. The methods used for measuring the total
radioactivity were gamma spectroscopy, liquid scintillation and proportional counting. Table
2-1 provides a summation of all liquid releases during this reporting period.

The percent of MPC limit 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 1991

3rd
Quarter

4th
Quarter

Total
Error* %

Total release (not including
tritium, gases, alpha)
Average diluted concentration
during period

2. Average diluted concentration
during period

3. Percent of MPC linit

Average diluted concentration
during period

Volume of waste (prior to
dilution)

Volume of dilution water
used during period

* At 95% confidence level






Table

2-2

WNP-2 LIQUID EFFLUENTS - SOURCE TERMS

Report Pgriod: July - December 1991 BATCH MODE
3rd 4th
Nuclides Released Unit Quarter Quarter
| strontium-se | < ci | 3.5E-05 | 1.1E-05
" strontium-so | « i | 2.1E-06 | 5.2E-06
 cesium-13a | ci | <z.1E-08 | <3.5B-05
7 cesium-137 |« ci | <z.3E-05 | <3.9E-05
" rodine-131 | ¢ ci | <i.4E-05 | 2.7E-05
| cobalt-ss | < ci | 1.6E-05 | 7.5E-05 |
T cobalt-eo | < i | 8.6E-04 | 3.4E-03
| ron-s9 | < ci | <3.7E-05 | <6.3E-05
|7 Tine-ss | ci | 4.0E-04 | 1.1E-03
 Mangamese-sa | ci | 6.4E-05 | 1.6E-08
© chromium-s1 | < ci | <i.0E-0a | 5.7E-04
| zirconium-Nicbium-95 | < ci | <1.8E-05 | <3.1E-05 |
"~ Molybdemum-ss | ¢ ci | <i.em-04 | <2.8E-04
" rechnetium-oem | < ci | <2.28-08 | <3.8E-05
" Barium-Lanthanum-140 | ¢ ci | <s.aE-05 | <5.6E-05
© ceriwm-1a1 | < ci | <z.28-05 | <3.7E-05
 cerium-14a | < ci | <t.1E-0a | <1.8E-04
T meon-ss |« i | 3.0E-03 | 2.7E-04







Table 2-2 (continued)

3xrad 4th

Nuclides Released Unit Quarter Quarter
Others

NONE ci

Total for period (above) Ci 4.4E-03 5.6E-03
Xenon-133 ci < 1.0E-04|< 1.7E-04
Xenon-135 Cci < 2.0E-05|< 3.4E-05

| Tritium | ci | 1.4E-01 | 8.2E-01 |

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

For Period Values.
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ASEOUS EFFLUENTS

The gaseous radwaste effluents from WNP-2 were released from three (3) release points:

1. Main Plant Vent - mixed mode release
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, 3-2, and 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 liquid scintillation
counting. Particulates and iodines are sampled using particulate filters and charcoal
cartridges, both are analyzed using gamma spectroscopy.

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 percent of Technical Specification limit for fission and activation gases (air dose) was |
determined for locations 1 through 7 and were based on quarterly limits of ten (10) millirads |
for beta and five (5) millirads for gamma. Locations 3 through 7 were used to determine the

most restrictive value to be used in Table 3-4, Section A.3.

The percent of Technical Specification limit 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 7 listed below were used to determine the most restrictive
value to be used in Table 3-4 for each quarter.

Calcul;ltiorfs 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:

Location 2:

Location 4:

Site Boundary; 1.2 niles

% Tech. % Tech.
Air Dose (mrad) Beta Spec. Gamma Spec:
3rd Qtr. 7.9E-05 0.00 4.7E-05 0.00
4th Qtr. 1.5E-01 1.54 1.3E-01 2.58
Highest Organ Dose nrem % Tech. Spec.
3rd Qtro 2.3E-02 0-31
4th Qtr. 6.4E-02 0.85

Beyond Site Boundary; 3.3 and 4.0 miles ESE, respectively
(ground and inhalation pathways) at the location having the
highest X/Q values for mixed mode release.

% Tech. % Tech.
Air Dose (mrad) Beta Spec. Gamma Spec:
3rd Qtr. 1.9E-04 0.00 1.2E-04 0.00
4th Qtro 404E—02 0044 302E—02 0065
Highest Organ Dose mrem % Tech. Spec.
3rd Qtr. 1.9E-03 0.03
4th Qtr. 3.2E-02 0.42

4.8 miles SE (ground, vegetables and inhalation pathways)

% Tech. % Tech.

Air Dose (mrad) Beta Spec. Ganmma Spec:
3rd Qtr. 5.4E-05 0.00 3.2E-05 0.00
4th Qtr. 1.7E-02 0.17 1.2E-02 0.24

Highest Organ Dose mrem . % Tech. Spec.
3rd Qtr. 3.0E-02 0.40
4th Qtr. 4.4E-02 0.59

6.4 miles SE (ground, meat, cow milk, and inhalation
pathways)

% Tech. % Tech.
Air Dose (mrad) Beta Spec. Gamma Spec:
3rd Qtr. 3.5E-05 0.00 2.1E-05 0.00
4th Qtr. 1.1E-02 0.11 8.1E-03 0.16
Highest Organ Dose mrem % Tech. Spec.
3rd Qtr. 1.7E-02 0.23
4th Qtro 2.1E-02 0028



Location 5:

Location 6:

Location 7:

;o — ————— - -

4.2 miles ESE (ground, vegetables and inhalation pathways)

% Tech. % Tech.
Air Dose (mrad) Beta Spec. Gamma Spec:
3rd Qtr. 9.5E-06 0.00 9.0E-06 0.00
4th Qtr. 4.8E-02 0.48 3.7E-02 0.75
Highest Organ Dose nmrem % Tech. Spec.
3rd Qtr. 3.5E-02 0.47
4th Qtr. 7.9E~-02 1.05

4.3 miles NE (ground and inhalation pathways)

% Tech. % Tech.
Air Dose (mrad) Beta Spec. Gamma Spec:
3rd Qtr. 5.2E-06 0.00 3.1E-06 0.00
4th Qtr. 3.0E-03 0.03 2.1E-03 0.04
Highest Organ Dose mrem % Tech. Spec.
3rd Qtr. 3.9E-04 0,01
4th Qtr. 1.5E-03 0.02

4.1 miles ENE (ground, vegetables and inhalation pathways)

) % Tech. % Tech.
Air Dose (mrad) Beta Spec. Gamma Spec:
3rd Qtr. 1.2E-06 0.00 8.6E-07 0.00
4th Qtr. 2.8E-02 0.28 2.2E-02 0.43
Highest Organ Dose mrem % Tech. Spec.
3rd Qtr. 1.5E-02 0.20
4th Qtr. 3.8E-02 0.51



In addition to the reactor facility, WNP-2 has a permanent laundry facility located
approximately 0.75 miles from the reactor building. Its ventilation system contains HEPA
filters on the discharge and is continuously monitored for particulates. Also, the backup
chemistry laboratory within the Emergency Operations Facility (EOF) is located adjacent to
the laundry facility. The radiochemical hood within the backup 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 third and fourth quarters of
1991.






Table 3-1

WNP-2 GASEOUS EFFLUENTS
SOURCE TERMS - MIXED MODE RELEASES
MAIN PLANT VENT

Report Period
July - December 1991

CONTINUOUS MODE
3rd 4th
Nuclides Released Unit Quarter Quarter

1. Fission gases
| keypton-ss | ci | < 3.9Et01 | 2.7E-01 |
" keypton-ssm | ci | <1.7E-01 | 5.6E-01
~ Reypton-s7 | ci | 3.78-02 | 1.sEt00
" krypton-ss | ci | <3.9E-01 | 7.7E+400
~ xemem-133 | ci | <s.3-01 | 4.8E401
~ Xemon-133m | ci | <so.28-01 | 3.sEto1
" Xemon-13s | ci | 1.em-02 | 2.8E402
~ ZXemon-13m | i | 4.1E-02 | 8.7E+01
"~ Xenon-138 | ci | 2.6E-01 | 0.6E+00
""" orwers | |
.~ xemon-137 | i | 3.0E-01 | < 4.4E+00
T ci | <z2.2E-01 | 5.1E-01
" Total for period (above) | ci- | e.eE-01 | 4.7B402




Table 3-1 (continued)

10

2. Iodines
3rd 4th
Nuclides Released Unit Quarter Quarter
| Iodine-131 | ci | < 1.3E-04 | 1.4B-02
 rodine-132 | ci | < 3.08-05 | 2.8E-03
© " Iogine-13z | ci | < 6.4E-04 | 6.2E-02
"~ Iodine-13a | ci | <9.48-05 | 1.9E-03
"~ Iodine-13s | ci | <s8.3E-05 | 8.2E-03
" rotal for period (above) | i | o | 8.9E-02
‘3. particulates
3rd 4th
Nuclides Released Unit Quarter Quarter
| strontium-ss | ci | < 1.08-03 | 2.7E-05
~ strontium-s0 | ci | < 1.6E-05 | < 6.0E-06
7 cesium-13s | ci | < 1.98-04 | < 7.1E-04
1 cesiwm-137 | ci | < 1.8E-04 | < 6.8E-04
- Barium-Lanthanum-140 | ci | <5.08-04 | 6.38-04
"~ Molybdenum-9s | ci | < 2.5E-04 | < 7.3E-03
- cerium-141 | ci | < 1.38-04 | < 6.7E-04
 cerium-14s | ci | < 5.0E-04 | < 2.3E-03
~ cobalt-ss | ci | < 1.6E-04 | < 4.6E-03
"~ cobalt-so | ci | 3.1B-04 | 3.1E-04
"~ rem-se | ci | < 5.2E-04 | < 1.7E-03
" Manganese-sa | ci | <1.8E-04 | < 6.2B-04
" zine-es | ci | <s5.58-04 | < 1.5B-03
|  Total for period (above) | ci | 3.1E-04 | 9.7E-04 |




Table 3-1 (continued)

3. Particulates (continued)

3rd 4th
Nuclides Released Unit Quarter Quarter
OTHERS with T 1/2 <8 days
Strontium-91 Ci < 1.6E-05 2.8E-04
Cesium-138 Cci 4.2E-03 2.5E-02
Barium-139 ci 1.4E-03 4.1E-02
Bromine-82 ci < 2.7E-05 1.7E-06
) Total with T 1/2 < 8 days ci 5.6E-03 6.6E-02
4. Tritium
ﬁ | Tritium | ci | 4.5B-01 | 6.6E-01 |
| Total building release | ei | 1.2E400 | 4.7E+02 |

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

11




Table 3-2

WNP-2 GASEOUS EFFLUENTS
SOURCE TERMS GROUND LEVEL RELEASES
TURBINE BUILDING

Report Period
July - December 1991

CONTINUOUS MODE
3rd 4th
Nuclides Released Unit Quarter Quarter

1. Fission gases
| keypton-ss | Ci | < 4.9E402 | < 6.1E402 |
" Keypton-ssm | ci | < 3.3E+00 | < 4.0E400
~ keypton-s7 | ci | < 2.6E+00 | < 6.7E+00
" keypton-ss | ci | < 6.8E400 | < 8.5400
" Xemom-133 | ¢i | < 1.3Et01 | 3.3Et01°
"~ Xemom-13am | ci | < 2.1E+01 | 6.1Et00
" Xenon-135 | ci | < z2.78400 | 7.2E401
"~ Xemom-13sm . | ci | <1.2mv01 | 4.5E+00
" Xemom-138 | ci | < 2.5E+01 | < 3.1E+01
""" ommers | | |
""""""" wove | e | |
" Total for period (above) | ci | o.omt00 | 1.2Et02

12
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Table 3-2 (continued)

2. Iodines
3rd 4th
Nuclides Released Unit Quarter Quarter
| fodine-131 | ci | < 1.8E-04 | 1.88-03 |
" Iodine-132 | ci | <3.sE-04 | 8.8E-03
" Iodine-13z | ci | < 2.9E-04 | 1.6E-02
"~ Iodine-13a | ci | <s.sE-04 | 2.3E-02
 Iodine-13s | ci | < 1.0E-03 | 1.4E-02
" Total for period (above) | ci | NA | 6.4B-02
3. Particulates
3rxd 4th
Nuclides Released Unit Quarter Quarter
| strontium-ss | ci | 6.6E-03 | 2.3E-04
~ stromtium-so | ci | 5.1E-04 | 5.5E-06
" cesium-13s | ci | < 2.6E-04 | < 1.4E-03
"~ cesiwm-137 | ci | < 2.4E-04 | < 1.4E-03
" Bariun-Lanthanum-140 | ci | <7.5E-04 | 7.4E-03
 Molybdenum-ss | ci | < 3.4E-03 | < 1.6E-02
- cerium-1a1 | ci | < 2.1E-04 | < 1.2B-03
© cerium-14a | ci | < 7.4E-04 | < 4.6E-03
~ cobalt-ss | ci | < 2.1E-04 | < 3.0E-03
~ cobalt-so | ci | 1.4E-0a | 2.5E-04
~ mrem-se | ci | < 7.0E-04 | < 2.5E-03
" Manganese-sa | ci | <2.2B-04 | < 1.0E-03
© zine-ss | ci | < 6.5E-04 | < 2.7E-03




3. Particulates (continued)

Table 3-2 (continued)

3xd 4th
Nuclides Released Unit Quarter Quarter
OTHERS
Silver-110m Cci < 2.6E-04 4,.8E-05
Total for period (above) Ci 7.3E-03 7.9E-03
OTHERS with T 1/2 < 8 days
Rubidium-89 ci < 1.2E-03 9.1E-04
: Strontium-91 ci < 3.9E-04 1.3E-03
Strontium-92 Cl1 < 3.9E-04 3.1E-02
G Cesium-138 Ci 1.2E-03 1.3E+00
Barium-139 Ci 8.3E-04 5.7E-01
Total with T 1/2 < 8 days Ci 2.0E-03 1.9E+00
4. Tritium
| Tritium | ci | 2.7E-01 | 2.0E+00 |
| Total building release | ci | 2.8E-01 | 1.2E+02 |

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

14



Table 3-3

WNP-2 GASEOUS EFFLUENTS
SOURCE TERMS GROUND LEVEL RELEASES
RADWASTE BUILDING

Report Period
July - December 1991

CONTINUOUS
3xrd 4th
Nuclides Released Unit Quarter Quarter
1. Fission gases
Krypton-85 ci < 1.3E-02 < 1.2E+02
Krypton-85m ci < 8.3E-01 < 8.1E+02
Krypton-87 Ci < 1.5E+00 < 1.5E+00
Krypton-88 ci < 2.8E+00 < 2.7E+00
Xenon-133 Cci < 9.2E+00 1.1E+01
Xenon-133m Ci < 5.1E+00 < 8.9E+00
Xenon-135 Ci < 1.6E+01 1.9E+01
Xenon-135m Cci < 1.8E+00 5.6E+00
Xenon-138 Ci < 1.9E+00 < 1.8E+00
OTHERS
NONE ci
Total for period (above) ci 0.0E+00 3.6E+01
15
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Table 3-3 (continued)

@ 2. Iodines
3rd 4th
Nuclides Released Unit Quarter Quarter
| fodime-131 ci | < 6.3E-05 | 2.2E-04
- Todine-132 | ci | < 1.3E-04 | 2.2E-04
"~ Iodine-133 | ci | < 1.08-04 | 9.7E-04
 fodine-13a | ci | <z.08-08 | 2.3E-04
7 Ioaine-13s | ci | < 3.ee-04 | 2.8E-04
" Total for period (above) | i | NA |  1.9E-03
‘3. particulates
3rd 4th
Nuclides Released Unit Quarter Quarter
| strontium-ss | ci | 5.3E-06 | 3.6E-06
‘Iﬁb‘ """" strontium-so | ci | < 1.0E-06 | < 1.1E-06
7 cesium-13a | ci | < 2.88-05 | <7.4B-05
 cesiwm-137 | ci | <2.7B-05 | <8.0E-05
" Bariun-Lanthanum-140 | ci | <7.5E-05 | 1.6E-04
"~ Molybdemmm-ss | ci | <3.3p-04 | <7.2E-04
© ceriwm-1a1 | ci | <z.1E-05 | <6.9E-05
 cerium-14a | ci | <7.28-05 | <2.6E-04
~ cobalt-ss | ci | <z.aE-05 | <1.4E-03
~ cobalt-so | ci | <s.4E-05 | <1.2E-08
© Irem-se | ci | <s.1E-05 | <1.9E-04
" Manganese-ssa | ci | <z.5E-05 | <6.6E-05
7 gine-es | ci | <7.0m-05 | <1.7E-04
© Total for period (above) | ci | 5.3E-06 | 1.6E-04

16







Table 3-3 (continued)

3. Particulates (continued)

3rd 4th
Nuclides Released Unit Quarter Quarter
OTHER
NONE Ci
OTHERS with T 1/2 < 8 days
NONE Cli
4, Tritium
@»l Tritium | c¢i ] 1.9E-01 | 1.6E-01
| Total building release | ci | 1.9E-01 | 3.6E+01

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

For Period Values.
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Table 3-4

Report Period
July - December 1991

WNP-2 GASEOUS EFFLUENTS
SUMMATION OF ALL RELEASES

. 4th Est

Quarter Total
Error %*

6.2E+02 | 3.6E+01 |

7.9E+01

7.5E-01

1.5E-01 | 3.6E+01 |

1.9E-02

1.0E+00

9.1E-03 | 3.6E+01 |

1.1E-03

1.0E+00

5.7E-04

2.8E+00 | 3.6E+01 |

3.5E-01

1.0E+00

3rd
Unit Quarter
A. Fission and activation gases
1. Total release ci 6.6E-01
2. Average release
rate for period uCi/sec | 8.3E-02
3. Percent of Tech.
Spec. limit % 6.4E-04
B. Iodines
1. Total Iodine Release ci NA
2. Average release
@ rate for period ucCi/sec NA
3. Percent of Tech.
Spec. limit % NA
C. Particulates
1. Particulates Ci 7.6E-03
2. Average release
rate for period uCi/sec | 9.6E-04
3. Percent of Tech.
Spec. limit % 4.7E-01
4. Gross alpha radioactivity Ci 2.1E-04
D. Tritium
1. Total release ci 9.2E-01
2. Average release
rate for period uCi/sec | 1.2E-01
3. Percent of Tech.
Spec. limit % 4,7E-01
0* At 95% confidence level
18



Table 3-5

WNP-2 GASEOUS EFFLUENTS
BATCH RELEASES

Report Period
July - December 1991

Total Maximum . Minimum Mean

Type | Number | Time (hrs) Time (hrs) Time (hrs) Time (hrs)
Purge 9 100.3 60.2 1.1 11.1
Vent 42 42.0 2.4 0.3 1.0
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@ 4.0 SOLID RADWASTE

A total volume of 9,168.8 ft® (259.5 m®) of solid waste was transported in 29 shipments
during the July through December 1991 reporting period. The reported volumes are the
disposal volumes of the containers shipped for burial. The total activity of the waste shipped
was 367 Ci; 365 Ci contained in dewatered spent resins and 2 Ci contained in DAW.

A. Dewatered Spent Resin

Dewatered resins accounted for 3,818.6 ft* (108.1 m®) 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 365 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 NUPAC 14-
210 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 3.0% 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 representativeness of the sample taken, the homogeneity of the nuclide
distribution 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 activity of spent resin shipped is assumed to be less
than or equal to 25%.

B. Dry Active Waste (DAW)

A total of 5,350.2 f* (151.4 m®) of DAW was shipped in Container Products
Corporation B-25 boxes or NUPAC Services ES-190 encapsulation liners. The total
activity of the DAW shipped was 1.69 Ci. The value of the activity shipped was
determined by using computerized dose rate-to-curie conversion factors. The
conversion factors were based on a nuclide distribution taken from analysis of
contamination found in the major DAW production areas. This distribution is updated
annually in conjunction with offsite analyses of hard-to-measure nuclides. A
meaningful counting error cannot be generated for DAW; however, the total error
may be assumed to be less than or equal to 25% since DAW would be subjected to
similar error contributions as spent resin.

20
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Scaling Factor Methodolo

Scaling factors are based on outside laboratory (SCIENTECH Inc. formerly SAIC) analysis
of hard-to-measure nuclides. Scaling factors are updated on an annual basis or when
triggered by an order of magnitude change in corrosion to fission product ratios (Co-60/Cs-
137) in the resin waste streams as compared to the previous offsite analysis.

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.

H-3, Tc-99, 1-129, Sr-90

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

H-3, Tc-99, I-129 and Sr-90 concentrations.

Transuranics

The ratio of hard to measure TRU nuclides to Ce-144 is determined by outside laboratory
analysis of each waste stream as recommended by the AIF report, "Methodologies for
Classification of Low Level Radioactive Waste for Nuclear Power Plants." These nuclides
will be reported if Ce-144 is detected and TRU nuclides have been detected by outside
laboratory analyses. TRU nuclides include Pu-239, Pu-238, Pu-241, Am-241, Cm-242 and
Cm-244,

Outside laboratory LLD’s must be at least 1 nCi/g for TRU, 35 nCi/g for PU-241 or 200
nCi/g for Cf-242.
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SCALING FACTORS
TABLE 4-1 - REQUIRED NUCLIDES

RWCU CFD EDF/FDR EDR/FDR
‘ POWDER POWDER POWDERED BEAD
RATIO DAW RESIN RESIN RESIN RESIN
H-3/ 1.97EO* 1.88E-6* 6.34E-2* 1.07E-4* 1.27E-2*
CS-137
C-14/ 2.25E-3* 8.63E-6 1.32EO 2.61E4 3.20E-3
CO-60
Tc-99/ 3.11E-1* 1.37E-6* 8.76E-3* 9.82E-6* 2.97E-3*
Cs-137
1-129/ 4,02E-1* 1.44E-5* 1.24E-2* 8.04E-6* 2.41E-3*
Cs-137
*  Scaling factor based on LLD value.
TABLE 4-2 - CONDITIONAL NUCLIDES
@ " Ni-63/Co-60 NOTE 1 5.12E-3 3.32E-2 1.84E-1 NOTE 1
-l Fe-55/Co-60 2.36E-1 9.83E-2 2.23E-1 2.46E-1 NOTE 1
|l Sr-90/Cs-137 NOTE 1 1.30E-2 1.92E-1 2.81E-3 4.84E-2
Pu-239,240 NOTE 1 9.65E-2 NOTE 1 2.60E-3 NOTE 1
/Ce-144
Pu-238/Ce-144 NOTE 1 4.70E-2 NOTE 1 7.03E-3 NOTE 1
Pu-241/Ce-144 NOTE 1 5.50E0 NOTE 1 2.14E-1 NOTE 1
Am-241/Ce-144 NOTE 1 8.29E-3 2.56E-4 NOTE 1 NOTE 1
Cm-242/Ce-144 NOTE 1 9.25E-3 7.80E-3 2.75E-2 NOTE 1
Cm-243,244/ NOTE 1 1.13E-2 4.08E-4 NOTE 1 NOTE 1
Ce-144

NOTE 1: Isotope not identified by offsite laboratory analysis.
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Table 4-3
WNP-2 SOLID WASTE SHIPMENTS

July - December 1991

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL

1. Type of Waste

Waste Stream Unit 6-month Est. Total
Period Error %
a. Spent resins, filter sludges, m’ 108.1
evaporator bottoms, etc. Ci 365 25
I b. Dry active waste, m’ 151.4
contaminated equip., etc. Ci 1.69 25
c. Irradiated components, control m’ No
rods, etc. Ci Shipment
d. Other, (absorbed aqueous m? No
liquid) Ci Shipment
2. Estimate of major nuclide composition (by type of waste):
a. Dewatered Spent Resins
Nuclide % Ci I
Zn-65 36.5 133 I
Co-60 30.5 111
Cs-137 7.7 28.1
Cs-134 6.7 24.4 |
Fe-55* 4.9 18.0
Cr-51 3.2 11.7
| N6 2.4 8.85
Mn-54 1.8 6.65
Sr-89 1.7 6.18
Ce-144 15 5.40
23 4J
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b. Dry Active Waste (DAW)

Nuclide % Ci
Co-60 72.6 1.23
Fe-55% 17.1 0.290 I
Zn-65 6.8 0.114
Sb-125 2.3 0.039
| Mn-54 1.2 0.020
*Indicates scaled nuclide
¢. Irradiated Components - None
d. Other - Absorbed Liquids - None
3. Solid Waste Disposition
Number of Shipments Mode of Transportation Destination
29 10-142 Cask (7) US Ecology

14-210 Cask (18)
Flatbed (4)

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 the
manual and automated data recovery systems.

The year was drier and the wind calmer than 1990. Precipitation was again below
normal for 1991 with the occurrence of fog and haze and blowing dust much less than
1990. There were few arctic outbreaks of cold air with the one significant outbreak
causing extensive soft fruit damage in early february 1991. September was very dry
with very few haze/fog occurrences as is normal. The extreme periods of high winds
and blowing dust which occurred in 1990 did not re-occur in 1991. Snowfall and
freezing rain were below normal. In summary, the dispersive environment for WNP-2
for 1991 was better than normal.

The automated data recovery system continued to function at greater than 90% joint
data recovery when power was provided by WNP-2 to the meteorological tower
system. Power outages contributed to a total data recovery of less than 90% for 1991.
All significant outages coincided with scheduled and unscheduled outages at WNP-2.
Lightening strikes and thunderstorms were of minor concern and had no significant
effect on meteorological tower operations.

Tables 5-1 through 5-8 list the joint frequency distributions at the 33 ft and the 245 ft

- levels for 1991 by quarter with 5-9 and 5-10 listing the annual joint frequency
distributions for 1991. The NRC stability classes A-G and seven wind categories along
with the 16 wind sectors were used to prepare each joint frequency table. The annual
joint frequency tables should be used to evaluate any vents and purges during 1991 as
the releases were random in time.

Calibrations performed in 1991 produced no values exceeding WNP-2 FSAR

meteorological equipment tolerances. Therefore, there has been no corrections applied
to the raw data.
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. TABLE 5-1 1ST 1R

1991 33FT JOINT FREQUENCY DISTRIBUTION FOR THE 33 FT LEVEL

N STABILITY CLASSES
1- 0.

CALCULATED FROM HOURLY AVERAGES FROM DISK

2~ 3.0 3- 1.0 4 - 12.0 J - 18,0

ENE E ESE

0.
0.
0.
o.
0.
0.
0.
0.
ol
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
1.
i,
01
0,
0.
0.
0.
2'
2,
ol
0.
0.
0.
0.
2.
2I
0.
0.
0.
0.
1.
3.
3.
1!
0.
ol
0.

0.
0.
0.
0-
0.
ol
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
ol
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2
0.
00
0,
0.
0.
0.
4
0.
0.
0.
0.
ol
1.
2
0.
0.
0.
ol
0.

0.
0.
0.
0.
0.
0.
0.
0.
00
0.
0.
ol
0.
ol
0.
0.
0.
ol
0.
0.
0.
L.
2,
i,
0.
0.
0.
0.
2
7'
4,
0.
0,
0.
0.
0.

TOTAL NUMBER OF HOURS
USED = 2036

NUMBERS GIVEN ARE HOURS .
SE S6SE S SSW SH HWSH W HNW NW NNW

0. 0. 0 0 0 0 0 0 0 0O
0. 0. 0. 0 0 0 0 0 0 0O
0. 0. 0. 1. 0. 0 0 0 0 I
0. 0. 0 0. 0 0. 0 0. 0 0O,
0. 0. 0 0. 0. 0 0 0 0 O
0. 0. 0 0 0 0 0 0 0 O
0. 0. 0 0. 0 0 0 0 0 0O
0. 0 0. 0. 0 0 0 0. 0 0O
0. .0 0. 0 0 0 0 0 0 0O
0. 0 0 0. 0 0 0. 0 0 0O
0. 0 0 0 0 0 0 0 0 0O
0 0. 0 0. 0 0. 0. 0 0 0O
0. 0 0 0 0 0 0 0 0 0O
0. 0 0. 0. 0 0 0 0 0 O
0. 0. 0. 0 0 0 0 0 0 0O
0. 0. 0. 0. 0 0. 0 0 0 O
0. 0 0 0 0 0 1 0 0 0O
0. 0. 1. 0 0. 0. 0. 0. 0 O
0. 0 0. 0 0 0 0 0 0 0O
0. 0. 0 0. 0 0 0 0 0 0O
0. 0. 0. 0 0 0 0 0 0 0
0. 0 °0. 0. 0 f. 0 0. 0. I,
0. 20 2 4 f. & 1 5 3. 4
0 7. 2 1. 0 1. L& 3. 9 19
0. 3. 4 4 20 1, 2 2 3 10
0 3 3 8 3 4 4 0 L 0
0. 0. 0 4 0. 2. 0 1. 0 O
0. 0. 0. 2 0. 0 0 1. 0. 0.
0. 0 & 1 O f O 5 7 3.
8 13, 1. % 13 % 7. b 2A. 2.
8. 3. 23, 17. b b 12. 17, 3b. 62

15, 38, 35. 18, 10. 4. 2. l& 13. 28.

f. 8 18 2. 8 . . 8 8 I
0. 0. 0. 8 & 0. 0. 2. 0. O
6. 0. 0. 8 9% 0. 0. 0. 0. O.
i 0 & 0 0 20 0. L 2. L.
3. 3 9% 2, 10. 8. 1. i1, 19%. 18,
.010. 2 12, 7. 7. & 11, B4 3.
6., 43, 27, 15. 3 L 3 1. 5. 2
6 9% % 12. 4 0. L 4 L 0.
6. 0. 0, 5 2 0 0, 0. 0 O
0. 0 &L &, 0, 0. 0. 0. 0, 0.
6. 0 0 2. 0 0 L f L. 3
2, 8. 14 9. 8 10. S5 8 19. 18,
2, 16, 15. 11, 1. 3.t 2. 43. Sl
2, 18, 16, 3. O L. 0. 2. 4 2
0. S5 3 .4 0. 0 &, O 0. O
6 0 1. 0 0 0. 0. 0. 0. O
0. 0 0. £ 0. 0. 0. 0. 0. O

NISSING = 125  CALM = 53
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TABLE 5-2 1IST QIR 1991 245FT JOINT FREQUENCY DISTRIBUTION FOR THE 245 FT LEVEL -

‘ CALCULATED FROM HOURLY AVERAGES FROM DISK

N STABILITY ;CLASSES ------ NAXIHUM HIND SPEEDS FOR EACH CATEGORY IN PH ARE:
1= 0.6 2- 30 3- 7.0 . §4-12.0 3 - 18.0 b - 240

NUMBERS BIVEN ARE-HOURS
N NNE NE ENE E ESE SE SSE-S SSH SW _WSH W WRW. NH DNM ‘ ‘ .

6. 0. 0 O O O O O 0 0 0. O 0. 0 0 O
6. 0 0 O 0 0 0 0 0 0 O 0 0 0 0. .0
. 0. 0 0 O O 0 0 O 0 0 0. 0. 0 0. 1,
6. 0 0 0 O 0. 0. O f. 0. O 0. 0 0. 0. 0.
0. 0. 0 0 0 0 0 0. 0.0 0 0 0. 0 "0, 0O
6. 0. O O 0 0. O 0, 0. O O 0. 0 0 0 O
. ¢ 0 O O O 06 0 0 O 0. 0 0 0 0 O
6. 0 0 O O O O 0 O 0. 0 0 0 0 0. O
. 0 0 0. 0. 0 0. O O O O O O 0 0. 0. O
6. 0. 0 O O, 0. O 0. 0. 0. 0. 0. 0.
¢ 0 0 0 O 0 0 O 0. 0. 0. 0, 0.
0 06 O 0 O O 0 0 0. 0. 0. 0. O
6. 0 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. 0. 0 0. 0, 0. 0. 0. 0. 0. 0. O,
. 0 O 0 O 0 0 0 0., 0 0. 0. 0.
6. 0. ¢ o0 0 o0 O 0 & 0. 0. 0. O,
o0 0 0 0.t 0 0 0. O O 0. 0, 0.
6 0 0 0 0 0 O 0. O 0. 0 0. 0O
6. 0 0. O O O 0 0 0. 0 0. 0. O
6 0 0 o0 0 0 0 0. 0 0 0 0 O .
6. 0. 0 O 0 0 0. 0. 0. 0 0 0. 0.,

6 0, 3 8 23, 27. 13. 3 8. ‘10. 17. 24, 43,

0. 0. 1. 2. 12, 4, 2. 8 3. 7. 20. i1, 12,

00 0, 1, 20 3. i1, 18 13 L 0. b 4 9.

6. ¢ 0 0, 0. O 9 26 0. 0. 3 . O

0 & 0 & 0. 0 0 .0. 0. 0. 0. L. 0.

2 6 3 & 1. 3 4 8 3 2. 5 8 &

8. 0 3 5 8 1 O 7. 2. 4 b 15, 20,

f. 0. 2. 4 20. 23. 8 6 3. b6 8 23 27.

0. 0 2. 1, 20, 16 13, 13, 0. 1. 14 9. .8,

0. 0. 4 0. 5 8 16 9 0. 0. & 0. 0.

6. o0 & O L& 0 5 10, 0. O 3 1. O

6. 0. 0. 0. 0 0 0 0. 0. 0. 0. 0, O

7. & 9% 6 8 2. b A 2. A 3 2. 4

5. . 0. 9 6 17, 12, 3. 4 3 5 BB A,

5 0. 3 % 14 16 4 0. 2. 2. 2. 3. 3L '

0. 0 0. 2 7. 8 & & 0. 0. 2. 14, 14

0. 0 & 0 3 20 & o 0 0. 1. 1o 0.

6 ¢ 0. 0 0 0 0 0 2. 3 0 0, -0.-0. 0. O
TOTAL NUMBER OF HOURS e ‘ o
USED = 2039 HISSING = 122 oAy = 2 "
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TABLE 5-3  2ND BTR

| E

‘N ONNE L NE

0.
0.
0.
{.
0.
0.
0.
-0

fr

N STABILITY CLASSES

o.
0.
0.
0.

0.

0.
0.
0.

~ TOTAL NUMBER OF HOURS
USED = 1737

- 0.6

0'
0.

1991 33FT JOINT FREQUENCY DISTRIBUTION FOR THE 33 FT LEVEL

C reew,

ENE € ESE

0.
0
0
0,
o‘
0
0,
0.
0.
0.
0,
0.
0,
00

0,

ol
0.
0.
{.
i,
0.
0.
0.
0.
0.

0.

o'

;0-

0.
°|
0.
l.
0.
0.
0.
0.
0,
2'
2,
2.
1.
ol
0.

0.

0.

0.
i,
0.
0.

0.

CALCULATED FROM HOURLY AVERAGES FROM DISK

-~ HAXINUM WIND SPEEDS FOR EACH CATEGORY IN MPH ARE:

3.0 3- 7.0 §-12.0 5 - 18.0 b-24.0

_HUMBERS GIVEN ARE HOURS
SE SSE 5 SSH SH HSH W HNH HWH KM

OI o. ol ol 0| 0. 0' 0. ol 0.
o. 3' ol 0- 0' 0' 0. o' o. o.

60 2 L& 0 L 20 0. 0. 0. 0O

0. 0 0 0 0. 0 0. 2. . O
6. ¢ 0.0 0. 0 0 0 0. 0O
0. 0. 0 0 0. O 0 0 0. 0.
6. 0. 0. 0. ;0. 0. 0. 0, 0, 0,
6. 0 0 0. O 0. O 0. 0. O '
6. 0 0. 0. O 0. 0. 0. 0. 0O
£t 0 0 0 0. 0 0. 0. 0. 0.

6 0, 0. 0. 0, 0. 0. 0. 0, O,

o' o. 00 00 0. o' 0. . o' 0. ol
ol ’ ol 0. 0. 0. 0. 0. 0| 0. 0I

0. 0 0 0 0. 0. 0. 0. 0. 0.
0. 1. ol ol ol ol ol 0. ll ‘.

0. 0 0 0 0 0 0 0 0 o0
L0 0 0. 0. 0
0. 0. 0. 0 0. 0 0 0 1 0

8, 16, 14, 10, 8 9 1. 10. f2. .

0 8. 16, B 5. 6 14 4 7. M
0. 0. 3 7. 3% . 3 7. 3 0.

0. 0 L 7. &5 3 4 0. 4 O,

6. 0 0 0. 0 5 0. 0. 0. O,

6 0. 0 0. 0. 0, i, 0. 0. O :
S5 4 & 2, 3. 4 2. 8 8 4

23. 28, 24 19, 12. 13. i, {2, 18, 2%,

14, 32, 36. 30. 13. i§. & 27. 24, 20.

4 13. 10. 25. 17. f4. 8. 3. 3. %

6. 0 0. 10, 3 6 2. 12, 3 2.
6 0 0 O & 2. 0. 0. 0. 0.

5! 9. 7. 4' 4. 4' 4. 4. 8. Bl
15, 24, 24, 12, 13. &, 10. 4. 14, 11,

ol ol 2.1, 7‘ 1. ol ll 0. 2' 0-
0. 0. 0. 1. 0 0. 0. 0. 0. 0.
6. 0 0. 0. 0. 0. 0, 0, 0. O,

. 7. 3 5% 3 0 0. 2. 2. 2 .

025 0. 1. L. 2. 4 4 8 13

6. 0 0. 0 0 0. -0, O 0. 0.
0. 0. 0. 0. 0. O 0. 0 0. O
0. 0 0 0 0. 0. 0. 0. 0. 0O

HISSING = 428 tALY.=. 09
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TABLE 5-4 2MD OTR

0,
0-
0.
1.
0,

NNE

0,
0.
1.
0.
1.

TOTAL NUMBER OF HOURS
USED = 1756

L]

N STABILITY CLASSES

1= 0.6

1991 245FT JOINT FREQUENCY DISTRIBUTION FOR THE 245 FT LEVEL
CALCULATED FROM HOURLY AVERAGES FROM DISK

2- 30

ENE E ESE

0.
0.
2,
o'
0.
0.
0.
ol
0.
0.
0.
0.
0.
0.

0.,

0.
I,
0.
0.
0.
0.
0.
1.
9.
3
ol
0.

0.
L.
0.

o.

BISSING =

I- 1.0

NUHBERS.SIVEN ARE "HOURS

SE

SSE S SSHW

0. 0. O
. 0. 0.
0. 1. 0
ll ol 0.
0. 0. 0.
0. 0. 0.

429 . CALN =

o

0.

0..

0.
1.
0.
0-
0.
o.
0.
0.
0.

0.

0.
00
0.
0.
0.
0.
0.
0.
0.
0.
0.
6.
8.
2I
8.
3
0.
0.

HSH

o.
0.
0.

0.

1.
o.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
ol
0.
0,
0.
0-
2.
8.

16
2'
2.
9'
0.

5 = 1810

W HNH

0. 0.
l' o.
1. G
. 0.
¢. O

HAXINUN WIND SPEEDS FOR EACH CATEGORY IN KPH ARE:
4 - 120

6 - 24,0
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TABLE 5-5  3RD QIR

N

0.

. . 00

ol
0.
ol
0.
ol
0.
0.
0.
0.
0.

i,

11,

0.

NHE

0.
01

. 0.

0.
0.
0.
ol
0.
o'
0.
0.
0.

. {.
0.
.. 0.

0.

2,
11.
24,

2.
+ 0s

0.

0.

o

—wae

N STABILITY CLASSES
1= 0.6

2- 3.0

ENE E ESE

ol
0.
0.
0.
0.
0.
0.
0.

0.

0.
0.
0.
0.
0.
0'
0.
1.
0.
0.
0,
0.
1'
10.
12,
13.
IO
0-
0.
2'
4,

0.

ol
0.
0.
0.
0'

o.

0.
0.

USED = (712

0.
{
2'
0.
0.
0.
0.
0.
0.
1,
0.
¢.
0.
0.
ol
0.
l.
0.
00
0.
0.

0,

b,
16,
d

-0,

0.
0.
00
2.
20,
15,

TOTAL HUMBER OF HOURS
HISSING =

I- 7.0

NUMBERS GIVEN ARE HOURS

18,
2,
0.
0.
0.

SSE S SSH

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0!
0.
o.
0.
i,
0.
0.

0. .

0.
0.
1.
13.
10,
2,
0.
0.
{.
8.

0,

00
00
0.
00

497

0.
0,
L.
0
0.
0.
0.
0.
0.
0.
0.
0,
01
0.
0!
0.
0.
0.
0.
0.
0.
0.
4.

13,
4.
1.
5.
0.
ol
3,

1,
2,

S

HSH

0.

0.
00
0.
0.

W B

ol
0.
00
0.
0.
0.
0.
0.

0.

0.
0.

ol ‘“

0.
0.

o.
0'
3.
1.
0.

5-18.0

LYY

i

ol
l.
ll
1.
0.
0.
°|
0.
0.
0.
00
0.
ol
0.
o.
0.
ol
0.
0-
0.
0.
0.
1.
28.
3.
ll
L
0.
0.
.
15.
17,

1991 33FT JOINT FREQUENCY DISTRIBUTION FOR THE 33 FT LEVEL
CALCULATED FROM HOURLY AVERAGES FROM DISK

MAXTHUM WIND SPEEDS FOR EACH CATEGORY IN MPH ARE:

4 - 12.0 - 2400

4 ®

i

0.
B
ol
0.
1.
0.
0.
0.
0.
.
o.
0.

0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
12,

25. ’

12,
12,
3.
0.






TABLE 5-6 3RD OTR

N STABILITY CLASSES

N HNNE

0.
ol
0.
i,
0.
0.
0.
0.
0.
0.
0.
0.
00
0.
0,
0.
0.
0.
1,

3.
12. 1
20, 1

B.

0.

0.

0.

I8

8.

0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
2.
7.
3.
0.
0.
0.
0.
2
4.

10, 10,

8.
0.
0.
o.
0.
4.
2.
o.
0.
0.
0.
3.
5 1

®

ol

5.
0.

0.
3
2.
0.
0.

- 0.4

* ENE E ESE

0,
0.
1.

ol

o.
0.
1.

1991 245FT JOINT FéEQUENCY DISTRIBUTION FOR THE 245 FT LEVEL

CALCULATED FROH HOURLY AVERAGES:FROM DISK

» 2= 3.0

3" 700

4 - 12,0

NUMBERS GIVEN ARE HOURS

SE

0,
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.

i, 2
0.
0.
1.
{.
0.
3.
ol
-0,
0.
1.
6.
8.
2
0.
ol
0.

0.
0.
0.
3.

11,
2'r
0.
0.
0.
4.

19.
2.
0.
0l
0.

TOTAL NUMBER OF HOURS
USED = 1712

MISSING =

SSE S SSH SH HSH

0.
0.
2.

16,
16,
{.
0.
0.

0.
0.
0.

13,
7.
2,
0.
0.

clwu

791

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

0.
0.
0.

0..

0.

0
ol
0.
ol
0.
ol
0.
0,
0.
0,
0.
0.
0.
ol
0,
01
0. o
0. o
0. o
0-
0.
0'
2.
12,
3
2.
0.
0.
0.

0.
0‘
0.
ol
0.
0‘
0.
°I
0.
0.
0.
0.
0.
ol
0.
0.

5 - 18.0

H o HNH

17.
22'
d.
0.

0.
4,
A
4,
ll
0.

31

N

ol

0..

1.
1.
0.
0.
0.
0.
0.
01
o'
0.
0.

0.,

o'
0.

NN

0,
0.
2,
0.
1.
0.

KAXINUM WEIND SPEEDS FOR EACH CATEGORY IN KPH ARE:

6 - 24;01
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TABLE 5-7  4ND QTR

N

0.
{s
0.
0.
0.
0.
0.
e Oe
0.
ol
o.
0.
0.
0.
0.
2.
2
0.
0.

14,
12,
10.
ll
0.
0.
0.
13,
18.
2,
0.
0.
0-
0.
1.
b,
0.
0.
0.
0.
0.
21,
11

NNE, _NE

0.
0.
ol
0.

0.
0.

0.
0.
0.
0.
0.
0.
.0
0,
0‘
0.
i,
0.
0.
0.
0'
0.
13.
8.
1.
0.
0.
0.
0.
9.
13.
1.
0.
0.
ol
0,
1.
3.
i,
0.
0.
0.
0.
12,
1.

0'
0.
0.

0.

0,

ae

- 0.6

0. 0.
0. 0.
0. 0.
0. o
0: ol
0, 0.

0. 0.

EXE

N STABILITY CLASSES
2- 3.0

E

0.

1991

.

S3FT JOINT FREQUENCY DISTRIBUTION FOR THE 33 FT LEVEL

CALCULATED FROM HOURLY AVERAGES FROM DISK

------ HAXIMUM WIND SPEEDS FOR EACH CATEGORY IN MPH ARE:
3- 10

§-12.0

NUMBERS GIVEN ARE HOURS™

ESE SE

On 00
0. 0,

TOTAL RUMBER OF HOURS

USED = 2110

HISSING =

SSE S5 SSH

0.
0.
0.
0,
0.
0.
0!
0.
0.
0.
0.
0,
ol
0.
0.
0.

98

0.
0.
ol
0.
0.
0.
0.
0.
ol
0.
oi
0.
0.
0.
0-
0.

0.
0.
0.
0.
o'
0.
0.
0.
0-
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
1.
3,
3.
4,
0.
l.

SH

0.
1.

. 0e

0.
-0,
O¢
0.
0.
0-
0.
0.
0.
0.
0.
0.
0.
0.
0.
:01
0.
On
1.
3‘
4.
00
0.
1'
2.
l.
8.
12,
3
0.
00
6!
0.
4!
b,
1
1.
0.
0.
0.
2,
4.
0.
0.
0.
0.

(ALY, =

HsH

0.
0.
0.
¢.
0.
, 0
0.
0.
ol
0.
0.
0.
ol
0.
0.
0.

48 .

ol
{.
0.
0.
0.
0.
0.
0.
Oa
0.
0-
0.
0.
0.
0-
1,
0.
0.
0.
0.
0.
1.
3.
8,
1.
2,

5-18.0

W

0-
2,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

N

6 - 24,0

Pt}
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TABLE 5-8 4ND QTR

0,
ol
0.
0.
0.
0-
0.
0,
0.
0.

HNE

0.
0.
0.
0'
0.
0.
0.
0.
0.
0.

USED = 2098

1= 0.4

*
»

1991 24SFT  JOINT FREQUENCY DISTRI.BUTION FOR THE 245 FT LEVEL
CALCULATED FROM HOURLY AVERAGES FROM DISK

2- 3.0

N STABILITY CLQSSE.S gmm—- MAXINUM WIND SPEEDS FOR EACH CATEGORY IN NPH ARE:
3 - 7-0

4 - 12,0 9 - 18.0 6 - 24,0

NUNBERS GIVEN ARE HOURS

NE ENE E ESE SE

0. 0.
0. 0.
. 0.
0. 0.
0. 0.

0. o

0.
0.
0.
0.
0.
0.
0.
0.

» 0.

0.
0.
‘ol
00
ol
0,
01
ol
0.

0. 0.
0. 0.
. 0,
0. 0
0. 0.
0. 0.
0. 0.

0. 0'
0. 0.

TOTAL NUMBER OF HOURS

HISSING =

G5E S GSH SK HSW B WNR MW NNMW-

0.
1'
0.
o.
0.

14,
17,
3
0,
3.
3.
16.
i1,
2,
0.
0.

0,
0.

10

6. 0 0. 0. 0 0. O
L0 L 0 00 & 0
6. 0. 0. 0 1. 0. L
0. 0 0 0. 0 0 1.
0. 0, 0,0, 0. 0. 0.
0. 0 0. 0. 0 0. 0O
6. 0. 0. 0. 0. 0. O,
0. 0 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. O,
6. 0. 0. 0. 0. 0. 0.
6. 0. 0 0. 0. 0. O
0. 0 0. 0 0 0. 0..
6 0 0. 0. 0. 0. O
0. 0 0, 0. 0 0. 0O
0 0 0. 0. 0. 0. O
6. 0 0. 0 0. 1, 0.
0. 0. 0. 0. 0. 0, .
0. 0 0. 0. 0. 1. L
0.- 0. 0. 0, 0.7 f. 2
6. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0, 0. 0. O,
te 2. 0. 1 0. 2. 2
4 4. 5 2. 1. 7. 12
b & 4 b 7. & 1N
4, 2, 2. 3. 19, 18. 21,
15 & 2. 2. 14, 10, 1.
. 06 0. 0. 2. 3 3.
0 2 3 . 3% 0. 4
9. & 3. 2. 29. 4b. 32,
2, 6. 10, 11, 15, 19. 7.
§6, 12. & 5. 20. 23. 13.
0. 3. 1. 4 2. 22. 18,
21, 4. 8. 8 27, 9 8.
18, 10.. 1. .4 17. & 3
24, 7. 0. 4 9 5 2
0. 0 4 3 2. i1, O,
. 2 6 7. 7. 8 5
3. 8 7.12. S5 .6
122, 2. 2. 6 b 2.
9. 4 2. 7. 19. 4 8.
5% 0. . 3. 10. 0. O,
4 0. 0. 2. 4 0. O
0. ¢ 0 0. 0. 1. L
4.1, L. 4 3 A &
B. 4 3 9% 5 9% i1
W L2020 b6 4 L
5 0. 0. 0. .4, 4. 0,
0. 0. 0. 2. & 0. 0.
f. 0. 0. 0. 0. 0. O

CALK = 324
33






TABLE 5-9

ANNUAL

N NNE ,.HE

ol
1.
ol
i,
0-
0.
0-
0.
0.
0,
o.
0.
0.
0.
0.
2,
2,
0.
0.

3.
49,
38.
9.
3‘
1.
3'
48,
4.
35,
27,
1.
1.
2
35,
1.
2
i,
0-
0.
1'
st.
55,

ol
0.
0.
0.
00
ol
0!
0.
0.
0.
0.
0.
00
0.
0.
0.
l.
0,
0.
0.
0.
i.
235,
42,
12,
2,
2.
¢,
l'
38.
36,
17.
7,

TOTAL NUMBER OF HOURS
USED = 7613

0.
0.
3
0.
L.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
2
21,
31,
12,
0.
1.
0.
4.
21,
4.
28,
4.

1

ol
.
19.
3.
%

0.

l- 006

1991 33FT JOINT FREQUENCY DISTRIBUTION FOR THE . 33.ET. LEVEL
CALCULATED FROM HOURLY AVERAGES FRON DISK

N STABILITY CLASSES ~

HAXTHUK WIND SPEEDS FOR EACH CATEGORY IN MPH ARE:

2- 30

(ENE E ESE

°|
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
ol
0.
ol
0.
ll
0.
0-
0.
ol
2
16,

ll
20,
18,

3

0.

0.

0.

0.
0.

0.
2,
2l
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.

0.
14,
17.

1.

0.

0.

0.

13.
ol
0.
0.

3- 700

§-12,0

NUMBERS GIVEN ARE HOURS

S6E S  SSH

0.
3.
2.
!
0'
0.
0.
0.
0.
0.
0.
0.
0-
0.
0.
0.
ll
i,
ol
0.

0.

0.
9%
42,
27,
13.
0.
0.
3.
48,
116.
100.

29,
70,
7.
18,
0.
10
1.
34.
63,
1.
5l
0.
0,

0.
0.
ll
0.
0.
0.
0'
0.
ol
0.
0.
0,
0.
0.
0.
I8
0.
1.
0.
0.
o.
0.
14,
35,
32,
15,
1.
1.
3.
43,
3.
98.
59,
18.
1.
2,
32.
80.
48,
17,
1,
1.
3.
28.
39,
2.
4
2,
0.

HISSING = 1147

0.
0.

35,

56,
10,
41,
1.

30.

SH

0.
1.

HSH

0..

0,

0.
1.
0.
i
o'
0.
0.
0.
0.

5-18.0

HNH

0.
2,
3
1,
2.
0.
0.
0.
ol

42,
65,

0.
00
0.

6~ 24,0

10,

52,
5.

0.
0.
0.






TABLE 5-10  ANKUAL 1991 245FT JOINT FREGUENCY DISTRIBUTION FOR THE 245 FT LEVEL
CALCULATED FROM HOURLY AVERAGES FROM DISK

N STABILITY CLASSES MAYXINUM WIND SPEEDS FOR EACH CATEGORY IN NPH ARE:
1- 0.6 2- 3.0 I- 1.0 4-120  5-18.0 6 - 4.0

NUMBERS GIVEN ARE HOURS

N NNE NE ENE E ESE SE SSE § GSH SW HSH W HNN NH NNM

(. 0 0. 0 0 0 0 0 0 0 0 0 0 0. 0 0 O
0. 0. 0 0 L. 0 0 2 0 L 0 .1 L 0 1L 0
L0 2 L3 L2000 2 &0 0 .0 & L L A :
2L 0 2 & 0 0 2 2 0 L 0 1 0 & L
0. L 0 0 £ 0 0 0 0 0 0 L 0 L 0 I
O 0 0. 0 O 0 0 0 0 0 0 0 0 5 0 0
0. 0 0 0 0 0 0 O 0 0 0 0 0 0 0 O
0 0 0. 0 0 0 0 0. 0 0 0 0 0 0 0 0
0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O
0. 0 0 0 0 0 L 0 0 0 0 0 0 0 0 .0
w0 0 0 0 0 0 L 0 0 0 0 0 0 0. 0 0O
0 0. 0 0. 0 0 0 0 0 0 0 0 0 0 0 0, .
e 0 0. 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 ,
“0 0 0 0 0 0 0 0 0 0 0 0 0 O
0. 0 0 0 0 L 0 0 0 0 0 0 0 0O
0 L L 0 L 0 L 0. 0 0 0 0 1, 0
L& 0 0. 0 0. 0 0 0 i 0. 0 0 2
0. 0. 0. 0 0 2 0 L 0 0 0 0 1. 2
0. 0. 0. 0 0 0 0 0 0 0 0 1 I 2
0. 0 0 0 0 0 0 1 0 0 0 L 0. 0
0. 0. 0. 0 0 0 0 0 0 0 0 0 0 0
00 & & 0 0 0 3 L 2 0 L 0 2 5
20, 25, 19, M. 2, M. 12, 44 W 13 T 12 4 B 9 2
$3.038, 2 25 M. 35 42 5. B 2. 2. N, 17, 18 3. 48 :
L. 8825 7. 7. 4 7. .08, 40. 3. 2. M. 2. b, 35 3. 59, '
2. 2 2 0. 4 5 2 13. 5. 3 10, 7. 8 2B 13 22
8. 2 0 0 0 L 0 2210 9 4 1 W4 5 3
0. 0. 0 0 0 0 0 0 4 7. 8 12 L 16 2 4
. 1% 18, 8 9 6 I3 13, 25 2. 3. 8 4. 2. 30. 48 33
P2 2 I, 19 b 14 18, 24, 30, 20, 15 22, 25 3. 33 AL
55. 43, 35. 24, 22 27, 4. 70. Sb. 49. 3I5. 38 36, 55. 85. 82,
[ Sh AL 32 14 23 4, 82 B 5.2 3. 30, &3 79 8L
3. 12, 8 2 2 9 14, 39 87, 80. 3. 25. 35 90. 4. 41
5. 4 0 L 0 L 2. 16 34 48, 33 1L 18, 97, 2. IS '
L. 5 0. 0 0. 0 0 O 5 46 3. 9. 14 8 I3 2 -
204 2 A & L 20 b6 % 0 0 4 3 2 13 o
L. 8% M M. 9 10, i1, 15, 15, 16 16, 15. 134 15. 5. 17. g6
3. 30, 16 23. 10. b 18, 33 . 3. 30, 2. 2. 3 I M.
W 19, 15, 7. & 7. 2. 51, 5% 4L, 20, 15, 32 49, 53, 45.
2. 8 4 0. 2 4 10,5, 4. 3. 2.5 0. 2. 3. 2
2%, 3. 9 2 M4 B 3 L
0. 2 L 0 0 1. 0 f L I, 10. 0 2 B8 L 0O
0. 0 L & & L. L 4 0. 0 0. 0 0. 0 1 K
B 9 9 18 16 17, M. 15 17, 20, 1. B M. T. T, 9
3. 38 33. 8. 12. 13, 35 40. 51, 44, 19. 15, 24, 14, 35 51,

‘ 12, 13. 8. 4 5. 16, 42. 32, 3. L. B 6 16 77, 0.
. 5 0 0 0 3 i, 17, 14 S5 L. 2. 1. 25 23,

——
=g
.
wn
.
—
.
(=]
by
(=4
-
o
.
[=d
L]
0o
.

22 2 o0 0 & 0 & 20 1 L 0 3 % L. 0.
6. . ¢ 0 O O O 0 2. 4 0, 0. 0. 0. O O
TOTAL HUMBER OF HOURS Ceee em
USED = 7503 MISSING = 1157 caLH = 359
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@ 6.0

6.1

D

OSE ASSESSMENT IMPACT ON MAN

Liquid Effluents - The doses to the maximum individual from WNP-2 liquid
effluents were calculated using the LADTAP II computer code and the site
specific input parameters.

Table 6-1 lists the doses to the maximum individual by calendar quarters,
respectively. In response to the NRC Consultant’s Review Report, the near-
field dilution factor was changed from 2000 to 500 and the flow rate was
changed from 1.8 to 2.0 cubic feet per second to be consistent with the
requirements of NUREG-0133 "Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants."

The doses by calendar quarters to the average exposed individual are listed in
Table 6-2. The 50-mile population doses by calendar quarters are listed in Table
6-3. Table 6-4 provides annual dosages to the average individual and 50-mile
population doses from liquid effluents. All doses were calculated using the
LADTAP II computer code.

An evaluation of the nearest orchard (approximately 3 miles downstream) using
Columbia River water for its irrigation showed an adult total body dose value of
1.9E-05 mrem/yr, thyroid dose of 2.1E-06 mrem/yr, and an organ dose value of
5.6E-05 mrem/yr. The population doses at this location showed a total body
value of 5.6E-05 person-rem, thyroid dose of 4.6E-06 person-rem, and an organ
value of 1.3E-04 person-rem.

Gaseous Effluents - The NRC computer code GASPAR II was used to calculate
doses at and beyond the site boundary. Table 6-5 furnishes a summary of
quarterly air and organ doses. It also provides the annual total body and skin
doses at and beyond the site boundary. Table 6-6 lists the annual 50-mile dose
using values obtained from the ALARA annual Integrated population dose
summary (person-rem). Table 6-6 also provides the annual individual doses
associated with each pathway. These values were obtained by dividing the
ALARA integrated dose (person-rem) by the 50-mile population (252,356 year
1987) and converting to mrem. The GASPAR II runs utilized quarterly and
annual meteorological data and site specific input parameters pertaining to food
productions. ‘

Exposure to "A Member of the Public"

The WNP-2 Visitor Center was evaluated for assessment of radiation doses to
"Members of the Public", due to their activities within the site boundary. The
ODCM assumes an eight (8) hour per year occupancy by "A Member of the
Public" at the Visitor Center. The dose assessment resulted in an annual -
calculated whole body dose of 4.2E-04 mrem. The annual thyroid dose was
2.8E-03 mrem and the maximum dose to any other organ was 9.1E-04 mrem.
The air dose contribution was as follows; Beta air dose was 4.4E-03 mrad and
the Gamma air dose was 4.8E-03 mrad. The direct radiation contribution from
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TLD results calculated to an average of 1.4E-01 mrem per eight hour period.

The annual assessment of radiation doses to the most likely exposed "Member
of the Public" to show conformance with 40CFR Part 190 is assumed to be
located in the Taylor Flats vicinity (6.4 miles in a Southeasterly direction). The
NRC Gaspar II computer code with annual source terms and XOQDOQ
meteorological data was used to obtain the dose assessment from gaseous
effluents. It is assumed there is no dose contribution from liquid effluents at this
location. The assessment of the maximum age group resulted in annual
calculated total body dose of 1.5E-03 mrem. The annual thyroid dose was 6.3E-
02 mrem and the maximum dose to any other organ was 2.9E-03 mrem.
Exposure pathways were ground, meat, cow milk and inhalation. The air dose
contribution was as follows: Beta air dose was 1.3E-02 mrad/yr and the Gamma
air dose was 9.7E-03 mrad/yr.

An annual assessment of radiation doses to a "Member of the Public" was also
made at a location in the vicinity of 4.8 miles southeast. This location receives
irrigation water from the Columbia River as mentioned in paragraph 6.0 above.
The annual GASPAR II computer run resulted in a child total body dose of
4.1E-03 mrem. The annual child age group thyroid dose was 6.0E-O2 mrem
and the maximum dose to any other organ for the child age group was 4.6E-02
mrem. The annual Beta air dose was 1.9E-02 mrad and the Gamma air dose
was 1.4E-02 mrad. The annual dose contribution due to liquid releases using
vegetation from the irrigated food pathway and the child age group of the NRC
LADTAP II computer run showed a total body dose of 4.5E-05 mrem. The
annual thyroid dose was 4.5E-06 mrem and the maximum dose to any other
organ was 7.9E-05 mrem.

The direct radiation contribution showed no significant amount above normal
background. The 1991 average TLD summary was 94 mrem per year.

It should be noted that the method for calculating the annual dose to the
maximum organ, as detailed in the ODCM, sums the dose from the maximum
organ in each calendar quarter for different organs. As a result, the maximum
organ dose may not represent the maximum dose to any one particular organ for
that particular time period. Actual specific organ doses will be less than or equal
to this calculated value.

The alternative; manually summing the doses for each quarter, organ, age
group, and designated exposure pathway (as identified in GASPAR II computer
output) would require our staff to greatly increase the effort and complexity of
this calculation.

Both methods employed for estimating the highest dose to any organ for a
particular age group, as detailed above, use conservatism in calculating. the
maximum organ doses. This conservatism is recognized by the licensee and is
intentional.
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Table 6-1

MAXIMUM INDIVIDUAL DOSES FROM WNP-2 LIQUID EFFLUENTS

Fishing
Drinking
Shoreline
Swimming
Boating

4| Vegetables
Leafy Veg.
Milk

Meat

Fishing
Drinking
Shoreline
Swimming
Boating
Vegetables
Leafy Vegq.
Milk

Meat

Total Body
(mrem/qtr)
No Liquid
Releases
During
The 1st
Quarter

Total Body
(mrem/qgtr)
4.6E-03
1.5E-06
1.1E-05
2.1E-08
2.4E-06
5.8E~06
2.2E-06
4.6E-06
9.0E-07

1991
Cumulative
Total Body

(rnrem/yr)
No Liquid
Releases
During
The 1lst
Quarter

1991
Cumulative
Total Body

(mrem/yr)
4,.6E-03
1.5E-06
1.1E-05
2.1E-08
2,.4E-06
5.8E-06
2.2E-~-06
4.6E-06
9.0E-07

Max. Organ
(mrem/qgtr)
No Liquid
Releases
During
The 1lst
Quarter

Max. Organ
(mrem/qgtr)
7.8E-03
3.5E-06
1.2E-05
2.1E-08
3.4E-06
1.5E-05
6.4E~-06
6.2E-06
2.7E-06

1991
Cumulative
Max. Organ
(mrem/yr)
No Liquid
Releases
During
The 1st
Quarter

1991
Cumulative
Max. Organ
(mrem/yr)
7.8E-03
3.5E-06
1.2E-05
2.1E-08
3.4E-06
1.5E-05
6.4E-06
6.2E-06
2.7E-06







Table 6-1

(1)

MAXIMUM INDIVIDUAL DOSES FROM WNP-2 LIQUID EFFLUENTS

Fishing
Drinking
Shoreline
Swimming
Boating
Vegetables
Leafy Veg.
Milk

Meat

Fishing
Drinking
Shoreline
Swimming
Boating
Vegetables
Leafy Veq.
Milk

Meat

Age Group - Adult:

Total Body
(mrem/qtr)
1.4E-04
1.2E-07
7.4E-06
1.3E-08
2.5E-07
4.1E-07
1.5E-07
5.4E-07
9.3E-08

Total Body
(mrem/qtr)
3.8E-04
6.7E-07
5.3E-06
8.7E-09
9.7E-07
1.3E-06
4 .5E-07
7.5E-07
2.4E-07

1991
Cumulative
Total Body
(mrem/yr)
4.7E-03
1.6E-06
1.8E-05
3.4E-08
2.7E-06
6.2E-06
2.4E-06
5.1E-06
9.9E-07

1991
Cumulative
Total Body

(mrem/yr)
5.1E-03
2.3E-06
2.4E-05
4,.3E-08
3.6E-06
7.5E-06
2.8E-06
5.9E-06
1.2E-06

Max. Organ
(mrem/gqtr)
3.1E-04
2.9E-07
7.4E-06
1.3E-08
2.5E-07
1.7E-06
7.2E-07
2.5E-07
3.3E-07

Max. Organ
(mrem/qtr)
8.1E-04
1.7E-06
6.2E-06
8.7E-09
9.7E-07
6.1E-06
2.5E-06
1.5E-06
1.0E-06

1991
Cumulative
Max. Organ
(mrem/yr)
8.1E-03
3.8E~-06
1.9E-05
3.4E-08
3.7E-06
1.7E-05
7.1E-06
6.5E-06

1991
Cumulative
Max. Organ
(mrem/yr)
8.9E-03
5.4E-06
2.6E-05
4.3E-08
4.6E-06
2.3E-05
9.6E-06
7.9E~06
4.0E-06

Maximum individual resides at Richland and

fishes near the WNP-2 outfall area.
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Table 6-2

AVERAGE INDIVIDUAL DOSES FROM WNP-2 LIQUID EFFLUENTS

Values are obtained by dividing the total population

ALARA dose by the total population served from
irrigated production and converted to mrem.
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Total Body Max. Organ Total Body Max. Organ
Pathway (mrem) (mrem) (mrem) (mrem)

Fishing There Were No Liquid 8.1E-06 2.1E-05
Drinking 1.1E-06 1.7E-06
Shoreline Releases During 8.3E-07 8.4E~-07
Swimming 4.7E-09 4.7E-09
Boating The 1st Quarter 1.2E-09 1.2E-09
Vegetables (a) 4.2E-06 8.3E-06
Leafy Veg. (a) 1.0E-06 2.5E-06
Milk (a) 3.4E-07 3.2E-07
Meat (a) 1.6E-07 3.8E-07

Total 1.6E-05 3.5E-05

@ 3RD AND 4TH QUARTERS 1991
| | Total per 3rd Quarter | Total per 4th Quarter |
Total Body Max. Organ Total Body Max. Organ

Pathway (mrem) (mrem) (mrem) (mrem)
Fishing 4.6E-07 1.0E-06 1.3E-06 2.7E-06
Drinking 7.0E-08 2.2E-07 3.1E-07 8.4E-07
Shoreline 1.0E-07 1.0E-07 4.0E-07 4.7E-07
Swimming 5.1E-10 5.1E-10 1.9E-09 1.9E-09
Boating 1.3E-10 1.3E-10 4.8E-10 4.8E=10
Vegetables (a) 3.9E-09 1.1E-08 1.2E-08 3.9E-08
Leafy Veg. (a) 7.9E-08 3.2E-07 2.3E-07 1.0E-06
Milk (a) 2.3E-08 4.0E-08 6.1E-08 1.1E-07
Meat (a) 1.9E-08 4.6E-08 4,2E-08 1.4E-07

Total 7.6E-07 1.7E-06 2.3E-06 5.3E-06







Table 6-3

50-MILE POPULATION DOSES FROM WNP-2 LIQUID EFFLUENTS
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| Total per 1st Quarter | Total per 2nd Quarter |

Total Body Max. Organ Total Body Max. Organ

Pathway (per-xren) (per-rem) (pexr-xrem) (per-rem)
Fishing There Were No 3.2E-05 6.0E-05
Drinking 5.9E-05 1.2E-04
Shoreline Liquid Batch 1.5E-04 1.7E-04
Swimming 8.3E-07 8.3E-07
Boating Releases During 2.1E-07 2.1E-07
Vegetables 4.7E-07 9.0E~07
. Leafy Veg. The First 1.0E-05 2.5E-05
Milk 3.2E-06 6.3E-06
Meat Quarter ' 1.6E-06 3.8E-06
Total 2.6E-04 3.9E-04

3RD AND 4TH QUARTERS 1991
| Total per 3rd Quarter | Total per 4th Quarter |

Total Body Max. Organ Total Body Max. Organ

Pathway (pexr-rem) (per-ren) (per-rem) (per-rem)
Fishing 1.1E-06 2.3E-06 3.0E-06 6.0E-06
Drinking 6.0E~-06 1.5E-05 2.5E-05 5.6E-05
Shoreline 1.8E-05 2.1E-05 7.0E-05 8.2E-05
Swimming 8.9E-08 8.9E-08 3.4E-07 3.4E-07
Boating 2.2E-08 2.2E-08 8.5E-08 8.5E-08
Vegetables 3.9E-08 1.1E-07 1.2E-07 3.9E-07
Leafy Veg. 7.9E-07 3.2E-06 2.3E-06 1.0E-05
Milk 2.0E-07 3.8E-07 5.8E-07 1.1E-06
Meat 1.7E-07 4.6E-07 4,2E-07 1.4E-06
Total 2.6E-05 4.3E-05 1.0E-04 1.6E-04




Table 6-4

@ ANNUAL LADTAP II RESULTS FOR 1991

A. AVERAGE INDIVIDUAL DOSES FROM WNP-2 LIQUID EFFLUENTS

Total Body Max. Organ
Pathway (mrem) (mrem)
Fishing 1.7E-05 3.0E-05
Drinking 1.1E-06 2.8E-06
Shoreline 1.3E-06 1.3E-06
Swimming 7.2E-09 7.2E-09
Boating 1.8E-09 1.8E-09
Vegetables (a) 6.3E-08 1.4E-07
Leafy Veg. (a) 1.4E-06 3.8E-06
Milk (a) 4,2E-07 8.2E~-07
Meat (a) 2.2E-07 5.6E-07
) Total 2.2E-05 3.9E-05
@B. 50-MILE POPULATION DOSES FROM WNP-2 LIQUID EFFLUENTS

Total Body Max. Organ

Pathway (Per—-Rem) (Per-Rem)
Fishing 3.6E-05 6.8E-05
Drinking 9.1E-05 1.9E-04
Shoreline 2.3E-04 2.8E-04
Swimming 1.3E-06 1.3E-06
Boating 3.2E-07 3.2E-07
Vegetables 6.3E-07 1.4E-06
Leafy Veg. 1.4E-05 3.8E-05
Milk 4.0E-06 7.8E-06
Meat 2.2E-06 5.7E-06
Total 3.8E-04 5.9E-04

(a) Values are obtained by dividing the total population
ALARA dose by the total population served from
s irrigated production and converted to mrem.
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Table 6-5

SUMMARY OF DOSES FROM WNP-2 GASEOUS EFFLUENTS

(1)
Location: 1.2 nmiles site boundary
Reporting Period: Calendar Quarters Plus Annual Cumulative, 1991

First Second Third Fourth Annual
Quarter Quarter OQuarter Quarter Cumulative

Beta air dose (mrad)* 2.0E~-02 3.7E-03 7.9E-05 1.5E-01 1.8E-01
Gamma air dose (mrad)* 1.1E-02 5.1E-03 4.7E-05 1.3E-01 1.5E-01

(2)
Location: Beyond Site Boundary 4.2 miles ESE
@Reporting Period: Calendar Quarters Plus Annual Cumulative, 1991

First Second Third Fourth Annual
Quarter Quarter OQuarter Quarter Cumulative

Beta air dose (mrad)* 1.4E-03 2.2E-04 9.5E-06 4.8E-02 5.0E-02
Gamma air dose (mrad)* 1.1E-03 2.9E-04 9.0E-06 3.7E-02 3.9E-02

(3) ‘
Location: Site Boundary
Reporting Period: Annual

Annual Total Body Dose (mrem) = 9.8E-03

Annual Skin Dose (mrem) = 1.1E-02
(4) .

Location: Beyond Site Boundary

Reporting Period: Annual

Annual Total Body Dose (mrem) = 4.4E-03

Annual Skin Dose (mrem) = 3.1E-03
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Table 6-5 (continued)

6 (5)

Location: The typical sampling location having the highest
annual cumulative organ dose based on Land Use
Census. 4.2 miles ESE (ground, vegetables,
and inhalation pathways).

Reporting Period: Calendar Quarters Plus Annual Cumulative, 1991

First Second Third Fourth Annual
Quarter OQuarter OQuarter Quarter Cumulative

Maximum organ dose 8.8E-03 7.6E-03 3.5E-02 7.9E-02 1.3E-01
(mrem) **

* Technical Specification 3.11.2.2.
**% Technical Specification 3.11.2.3.
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Table 6-6

50-MILE POPULATION DOSES FROM 1991 GASEOUS EFFLUENTS

Exposure Total Body Max. Organ
Pathway (Person-Rem) (Person-Rem)
|P1ame | 1.8E-01 T ilsE-01 |
Ground 1.0E-02 1.0E-02
Inhalation 1.1E-02 4.7E-01
Vegetables 1.1E-02 1.4E-02
Milk 3.3E-03 8.4E-02
Meat 1.9E-03 6.3E-03
Total 2.1E-01 7.7E-01

AVERAGE INDIVIDUAL DOSES FROM 1991 GASEOUS EFFLUENTS (a)

Population => 2.5E+05

|Exposure | Total Body | Max. organ |
Pathway (mrem) (mrem)
|Plame | 7.0E-04 7.2E-04
Ground 4.0E-05 4.0E-05
Inhalation 4.3E-05 1.9E-03
Vegetables 4,5E-~-05 5.7E-05

Milk 1.3E-05 3.3E-04

Meat 7.5E-06 2.5E-05

Total 8.5E-04 3.0E-03

The 50 mile population doses divided by the population

within 50 miles of the Plant by direction and radii
interval and converted to mrem.
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REVISIONS TO THE ODCM

During this reporting period Amendment number 10 to the Offsite Dose
Calculation Manual (ODCM) was reviewed and approved by the Plant

Operations Committee (POC).

7.1  This rationale is intended to provide sufficient information to support the
changes made to the WNP-2 Offsite Dose Calculation Manual (ODCM)

for Amendment 10.

Description of Change

1) Page 97: Editorial Changes to
Section 5.4.

2) Page 104: Provide sample types for
stations 9A,9B, and 9C.

3) Page 105: To correct directional
locations for sample stations 31, 32,
and 38A.

4) Pages 101, 106, and 107: Change in
milk sampling location; removed
station 63; inserted station 40.
Inserted station 61 for annual cherry
collection. Sample station 96
designated as a control station; the
distance to sample station 91 was
changed.

5) Pages 109 and 110: Provided updated
maps for sample locations.

6) Page 116: 6.1.1.1 correct
typographical error(s)

46

| Reason for Change

Clarity of terminology.

Provide clarification of sample Types at 9A
(air, soil and TLD); 9B (milk); and 9C
(produce).

Stations 31 and 32 are ESE and not E as
previously stated. Station 38A is at the
Snake river to the E (30 miles).

Milk no longer produced from Station 63.
Station 40 is a replacement. Station 61 was
added as an additional sampling station to
provide consistency with the current
monitoring program. Station 96 is being
used as a control sampling location. The
distance to sample station 91 was changed to
reflect its distance from the site more
accurately.

Due to changes in sampling stations it
became necessary to update maps providing
locations of such within and beyond 10 mile
radius.

Typographical error missed in review cycle
of RETS submittal.






‘ E

Description of Change

7 Page 117: Table 6.1.1.1-1

8) Pages 119, 120, and 127: To revise
tables 6.1.1.1.1-1 and 6.1.2.1.1-1 to
reflect the actual capabilities of
radiological effluent monitoring
instruments.

9)  Page 130: Table 6.2.1.1.1-1

10)  Page 136: Table 6.2.2.1.2-1 To
change the sampling requirement for
tritium. (This is currently numbered
as 6.2.2.1.1.2-1; which will be
corrected) .
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Reason for Change

Typographical error missed in review of
RETS.

To clarify the capabilities of the radiological
effluent monitors as described in the ODCM
and discussed in LER 91-013-2. Editorial
change due to organization name change.

Typographical error missed in review cycle
of RETS submittal.

FSAR section 11.1.3, Tritium states that the
prime source of tritium is from activation of
deuterium in the reactor core. The
activation rate of deuterium is directly
related to reactor thermal power and does
not show any spiking behavior, as iodine
does, when fuel defects are present. The
purpose of note b in Table 6.2.2.1.2-1is to
detect changes in effluent activity as a result
of startups, shutdowns, and thermal changes
of greater than 15% in one hour; that is ,
changes caused by iodine spiking and
associated fission gasses.

The current practice of weekly sampling of
tritium at the Main Plant Vent is easily
adequate to detect changes in effluent tritium
concentration in a timely manner.



Description of Change Reason for Change

11)

12)

13)

14)

7.2

7.3

Page 138: Table 6.2.2.1.2-1 Typographical error missed in review cycle
of RETS submittal.

Page 152: Table 6.3.1.1-1 Typographical error missed in review cycle
' of RETS submittal.

Page 158: Table 6.3.1.1.1-1 Typographical error missed in review cycle
of RETS submittal.

Page 172: B6.2.2.3 Typographical error missed in review cycle
of RETS submittal.

SCN number 91-109 described changes to the Radiological
Environmental Monitoring Program (REMP) pertaining to sample |
location numbers 59 and 64. |

Sample number 59 was to be removed as a milk sampling location and
location 64 was to be added, reference Tables 5-1 and 5-2. The current
ODCM text does not reflect these locations as such. They were
inadvertently omitted in amendment 10. This omission should be
corrected in the next amendment to the ODCM.

A determination has been made that these changes will maintain the level
of radioactive effluent control required by 10 CFR 20.106, 40 CFR Part
190, 10 CFR 50.36a, and Appendix I to 10 CFR Part 50 and not
adversely impact the accuracy or reliability of effluent, dose or setpoint
calculations.

Amendment 10 to the ODCM consisted of four separate SCNs which
were reviewed and approved at the following POC meetings;

SCN Number POC Meeting Date
91-036 July 24,1991
91-060 October 9, 1991
91-107 November 27,1991
91-109 November 27,1991
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7.4

This section consists of a complete revised copy of the WNP-2 "Offsite
Dose Calculation Manual" (ODCM) as per Technical Specification
6.14.c. The relocation of the Radiological Effluent Technical
Specifications (RETS) into the ODCM as per Generic Letter 89-01,
dated January 31, 1989 has been reviewed and approved by NRC. This
approval was received during January 1992 and the complete ODCM has
been printed. The ODCM is included as an enclosure to the letter
transmitting this Semiannual Radioactive Effluent Release Report.
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@ 8.0 REVISIONS TO THE PROCESS CONTROL PROGRAM (PCP

There have been no significant changes to the Process Control Program (PCP)
during the reporting period. The PCP implementing procedure (PPM 1.12.2)
was revised to provide clarity, but issuance of this revision is currently on hold
pending RETS/ODCM upgrades to avoid referencing errors.
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© -

NEW OR DELETED LOCATIONS FOR DOSE A MENTS AND/OR

ENV

IRONMENTAL MONITORING LOCATION

9.1

9.2

9.3

Locations where GASPAR 1II dose calculations were performed for the
third and/or fourth quarters of 1991:

9.1.1 4.8 miles southeast (SE) for the highest organ dose using ground,
inhalation and vegetation pathways.

9.1.2 6.4 miles southeast (SE) for the highest organ dose using ground,
cow milk, inhalation and meat pathways.

9.1.3 4.2 miles east southeast (ESE) for the highest organ dose using
ground, inhalation and vegetable pathways.

9.1.4 4.3 miles northeast (NE) for the highest organ dose using ground
and inhalation pathways.

9.1.5 4.1 miles east northeast (ENE) for the highest organ dose using
ground, inhalation and vegetable pathways.

In August 1991 milk sampling was discontinued at Station 59 because
there is no longer milk production at that location. A new milk sampling
locatio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>