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1.0

2.0

INTRODUCT ION

This report is submitted in compliance with Technical Specification
65.9.1.11. 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. Two batch releases occurred during the third
calendar quarter and one batch release during the fourth calendar quarter.
The total time period for the batch releases was 5.4 hours, with the
maximum time period being 3.2 hours for a release, the minimum time period
being 0.5 hours for a release and the average time period was 1.8 hours.
The volume of dilution water used, is the total volume of recirculating
cooling tower blowdown flow for the period. The average flow rate of the
Columbia River during July through December 1985 was 9.1E+04 cubic feet
per second.

Periodic LADTAP II computer runs were performed to verify compliance with
Technical Specification Timits using the assumptions in the Offsite Dose
Calculation Manual (ODCM).

The 1iquid hatch releases were recirculated prior to sampling. A repre-
sentative sample was obtained and analyzed for each batch release. The
method for measurement of total radioactivity was by gamma spectroscopy,
liquid scintillation and proportional counters.

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

The percent of estimated total errors are listed in Table 2-1. These
estimated errors are based on counting statistics, tank volume, and in
obtaining a representative sample prior to discharge.

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

July - December 1985

| [ [ I |
| | 3rd | 4th | Est. |
| Unit | Quarter | Quarter | Total |
| | | |Error* %l
A. Fission and activation products
- | | e |
1. Total releasé (not including | [ I | |
tritium, gases, alpha) | Ci | 4.1E-03 | 3.0E-03 |2.2 E+01]
I [ | |
2. Average diluted concentration | | | |
during period | uCi/ml | 5.6E-09 | 3.9E-09 }
I ] I
3. Percent of MPC limit | % | 1.6E-02 | 6.6E-03 |
B. Tritium
| |- | | |
1. Total release | Ci | 4.1E-01 | 1.9E-02 [2.2 E+01]|
[ I I |
2. Average diluted concentration | | | I
during period | uCi/ml | 5.6E-07 | 2.5E-08 |
| | | |
3. Percent of MPC 1imit | % | 1.96-02 | 8.3E-04 |
C. Gross alpna radioactivity
I [ I |
1. Total release | Ci | 2.6E-07 | 5.1E-08 2.3 E+01]|
I I [ ] |
D. Volume of waste (prior %o | | | | |
dilution) | Titers | 1.8E+05 | 2.4E+04 [1.5 E+01]
| [ [ ] |
E. Volume of dilution water | | | | |
used during period | 1iters | 7.3E+08 | 7.6E+08 [1.5 E+01|

95% confidence level






WNP-2 LIQUID EFFLUENTS - SCURCE TERMS

July - December 198E

Table 2-2

BATCH MODE

{ { | 3rd 4th

| Nuclides Released | Unit | Quarter | Quarter
I l ‘

{ Strontium-89 { Ci | .9.3 E-06 3.€ E-07
, Strontium-20 :i Ci | 7.4 E-06 2.9 E-07
; Cesium-134 { Ci | 1;7 E-05 2.5 E-06
l Cesium-137 : Ci | 1.8 E-05 | 2.8 E-06
{ Todine-131 { Ci | 1.5 E-05 1 3.1 E:OG
| | I I
|___Cobalt-58 | Ci 6.0 E-06 | 2.5 E-04
; Cobalt-€0 { Ci | 2.1 E-05 = 1.1 E-04
} Iren-59 = Ci | 3.0 E-05 { 1.8 E-05
I Zinc-65 { Ci 3.7 E-05 i 2.4 E-04
{ danganese-54 = Ci 1.5 E-05 i 2.1 E-05
} Chromium-51 { Ci | 1.4 E-04 } 8.6 E-04
I | | I

| Niobium-95 I Ci | 1.6 E-05 | 1.6 E-05
{ Molybdenum-99 i Ci } 1.4 E-05 { 1.3 E-05
{ Technetium-9Sm ; Ci { 1.9 E-05 : 2.0 E-05
: Barium-1anthanum-140 } Ci } 4.8 E-05 { 9.8 E-06
{ Cerium-141 } _Ci } 2.5 E-05 { 3.8 E-06







TABLE 2-2 (Continued)

} Cerium-144 = ci 1.1 E-04 i 2.2 E-05
{ Tritium ’ ci_ | 4.1 E-0 }. 1.5 E-02
: Iron-55 : ci | 3.1 E-05 = 1.2 E-06
’ Sodium-24 } ci 1 1.1E-05 { 8.6 E-07
; Copper-64 { ci 3.4 E-03 i 9.3 E-04
: Arsenic-76 = Ci 2.9 E=05 { 4.1 E-04
; Tungsten-187 { Ci |~1.4 E-05 } 5.0 E-05
: Antimony-122 : Ci }ﬁ 4.3 E-0€ } 1.0 E-05
; Antimeny-124 | ci }s 3.4 E-08 {7 3.0 E-06
i Si?yer-l]Om Ci 1.6 E-05 3.9 E-06
{ Zircenium-25 l Ci 2.2 E-05 | 9.3 E-06
} Total for Period (Above)l  Ci { 4.1 E-01 } 2.2 E-02

-4-



3.0 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
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 liquid scintillation counting. Particu-
lates and iodines are sampled using charcoal cartridges and particulate
filters and analyzed using gamma spectroscopy.

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 third quarter was 1.6E-02 mrads and 2.1E-01 mrad for
the fourth quarter. -Iodines, particulates and tritium calculations were
determined at Taylor Flats, located 4.2 miles southeast. A limit of 7.5
mrems per quarter to any organ was used in these calculations. The maxi-
mum organ dose to a "Member of the Public" was 1.2E-02 mrem for the third
quarter and 7.9E-03 mrem for the fourth quarter.

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

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

2. Taylior Flats - at 4.2 miles SE.

There were no abnormal releases of gaseous effluent during the third and
fourth quarters of 1985. Sampling and monitoring of the gaseous effluents
were performed in accordance with Technical Specifications and Plant
Procedures.



Total error estimates are based on grab samples, gamma spectrometry,
analyzer detectors, and beta scintillation readings. The overriding
uncertainty in all cases is the measurement of the effluent and sample
volumes. The estimated error was determined to be 36% at the 95%
confidence level.

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 and radioiodines. A total of 5.4E-01 microcuries were
released from the laundry facility during this reporting period. Gamma
spectrometry indicated no isotopes present other than those attributable
to natural background. ' ’






<

Table 3-1.

WNP-2 GASEOUS EFFLUENTS

SOURCE TERMS - MIXED MODE RELEASES

MAIN PLANT VENT

July - December 1985

CONTINUOUS MCDE

I | 3rd | 4th
| Nuclides Released | Unit | Quarter |- Quarter
Fission gases

{ Krypt.:on-85 I Ci = 1.3 E-03 ' 1.6 E-01
{ Krypton-85m | Ci {“ 8.8 E-01 | 3.0 E+00
{ Krypton-87 | Ci } 5.5 E-01 | 8.1 E-01
{ Krypton-88 | Ci | 9.8 E-01 | 4.1 E+00
I Xenon-133 Ci 6.9 E-01 | 2.7 E+Q0
; Xenon-135 Ci 2.1 E-O1 8.5 E-02
I Xenon-135m | ¢i | 1.1 E-02 | 1.1 E-03
: Xenon-138 | Ci r3.3 E+00 | 2.7 E+00
} Xenon-131m Ci 1.3 E+00 1.9 E-01
{ ' Xenon-133nm Ci 9.8 E-01 1.2 E+00
{ Argon-41 Ci |- 9.9 E-03 2.1 E-07
| | |

} Total for period | Ci } 8.9 E+00 } 1.5 E+01

Iodines

: Iodine-131 I Ci l 3.1 E-04 = 2.4 E-04
} Iodine-133 | Ci | 2.2 E-03 : 2.3 E-03
{ lodine-135 | Ci IS 2.4 E-03 lS 2.5 E-03
I Total for period Ci 4.9 E-03 5.0 E=03







Table 3-1 (Continued)

3. Particulates

| Stromtiun-89 | ci | 12606 5.9 €06
} Strontium-90 } Ci % 3.1 E-07 } 1.8 E-06
} Cesium-134 % Ci } 6.6 E-04 } 3.6 E-04
I Cesium-137 } Ci % 5,8 E-C4 I 2.3 E-04
| bariun-lanthanum-140 | i | 2.2 £-03 | 1.2 £-03
% Molybdenum-99 : Ci i 3.2 E-03 i 1.1 £-02
} Cerium-141 = Ci l 6.2 E-04 I 3.3 E-04
{ Cerium-144 1 Ci } 2.7 £-03 : 1.4 E-03
‘ " Cobalt-58 { Ci 1 .0 E-03 } 2.5 E-03
{ Cobalt-60 } Ci 9.7 E-04 } 6.7 E-04
} Chromium-51 } Ci 5.9 E-03 i 3.8 E-03
} Zinc-65 } ci | 6.0 E-03 ; 5.3 £-03
} Zirconium-95 l Ci 9.5 E-04 } 5.4 E-04
! Iron-59 { Ci I 1.1 E-03 } 6.4 E-04
I Manganese-54 } Ci '= 1.8 E-02 } 3.8 E-04
| | P

I Total for period % Ci % 4.6 E-02 1 2.8 E-02
}4. Tritium : Ci { 2.9 E-01 ; 1.4 £+00
| [ T I

| Total building release | Ci | 9.2 E+00 | 1.6 E+01




MNP-2 GASEOQUS EFFLUENTS
SOURCE TERMS GROUND LEVEL RELEASES
TURBIME BUILDING

July - December 1985
CONTINUCUS MODE

Table 3-2

| ; I | 3rd [ dth |
| Nuclides Released |  unit | Quarter | Quarter |
Fission gases
Krypton-85 | Ci ie 3.4 E+00 } 3.1 E+00 :
Krypton-85m. | Ci if 6.7 E-01 ; 1.3 E-01 |
Krypton-87 Ci i 2.3 E+Q0 i 2.3 E+00 |
Krypton-88 } Ci ! 2.5 E+00 I 2.3 E+00 }
fenon-133 i Ci } 3.1 E+00 % 2.3 E+00 i
Xenon-135 = Ci 6.2 E+00 = 1.4 E+00 }
Xenon-138 ; Ci | 6.8 E+00 % 2.0 E+01 {
Xenon-133m } Ci } 6.5 E+00 { 5.6 E+C0 {
Xenon-135m = Ci } 2.7 E+00 % 2.2 E+00 ;
S I
Total for period ‘ Ci I 3.4 E+01 1 3.9 E+01 I
Iodines
Iodine-131 i Ci i 1.9 E-04 l 1.3 E-04 =
Todine-133 { Ci = 1.1 £-03 { 8.9 E-04 }
Iodine-135 } Ci ie 9.2 E-03 {ﬁ 9.1 E-03 :
Total for period l Ci l 1.0 E-02 } 1.0 £-02 :




Table 3-2 (Continued)

- »
.
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Particulates
Strontium-89 | ci | £.05 | 4.1 £-06 |
étrontium-go = Ci = E-06 { 3.7 E-05 !
Cesium-134 | ci | £.03 | 4.2 £-04 |
Cesium-137 { Ci % .2 E-03 } 4.4 E-04 {
Barium-lanthanum-140 % Ci = E-03 = 1.8 E-03 {
Cerium-141 } Ci { E-03 = 4.9 E-04 !
Cerium-144 ‘ Ci } E-03 % 2.1 E-03 |
Cobalt-58 } Ci = £-03 } 4,7 E-04
Molybdenum-99 Il ci l| E-03 I| 4.6 E-03
Cobal t-60 I €03 | 5.4 £-04
Chromium-51 = Ci ‘ E-03 | 3.7 E-03 |
Zinc-65 } Ci } E-03 1.1 £-03 {
Zirconium-95 % Ci } E-03 7.6 E-04 {
Iron-59 ‘ Ci ; E-03 ; 1.2 E-03 :
Manganese-54 = Ci I E-03 { 4.4 E-04 I
| |
Total for period 1 Ci E-02 { 1.8 E-02 I
Tritium } Ci E+00 3.3 E+00
Total building release = Ci E+01 4.2 E+01
-10-




Table 3-3

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

July - December 1985

CONTINUCUS MODE

: I - | 3rd | 4th
| Nuclides Released | Unit | Quarter | Quarter
Fission gases
} Krypton-85 } Ci } 2.2 E-01 } 1.7 E-él
: Krypton-85m ; Ci | 2.2 E-O1 | 5.2 E-02
Krypton-87 { Ci 4.8 E-01 5.1 E-01
| Krypton-88 } Ci | 6.5 E-01 6.2 E-0]
} Xenon-133 =‘ Ci '- 1.6 E+00 | 1.1 E+C0
{ Xenon-135 l Ci 3.1 E+Q0 = 9.7 E-O1
| Xenon-135m Ci | 1.7 E+Q0 | 2.0 E+00
| Xenon-138 Ci | 3.4 E+00 | 4.5 E+00
| Xenon-133m Ci 1.7 E+00 | 1.6 E+00
| Xenon-137 | _ci | 1.5 E+01 | 1.7 E+GO0
| | | |
} Total for period | Ci i 2.8 E+01 } 1.3 E+01
Iodines
| | I I
| Iodine-131 | Ci | 4.1 E-05 | 2.1 E-05
: Iodine-133 | Ci : 1.6 E-04 } 1.2 £-04
I Iodine-135 Ci }5 3.1 E-03 }e 3.1 E-03
} Total for period | Ci { 3.3 E-03 } 3.2 E-03







Table 3-3 (Continued)

Particulates
| | | | |
{ Strontium-89 | Ci | E-C6 | 9.8 E-07 |
| | | |
} Strontium-50 i Ci | E-06 | 2.6 E-06 {
| | |
] Cesium-134 | Ci | E-04 | 5.9 £-05 |
| | | | |
} Cesjum-137 | Ci | E-04 | 5.3 E-05 }
| | |
; " Barium-Lanthanum-140 | Ci | E-04 | 1.9 E-04 }
I | |
= Molybdenum-99 | Ci | E-04 | 5.6 E-04 |
‘ | ] |
} Cerium-141 Ci | E-04 | 6.2 E-05 |
| | |
{ Cerium-144 Ci | E-04 | 2.5 E-04 {
| | |
= Cobalt-58 | Ci | E-04 | 5.6 E-05 |
| | | I
} Cobalt-60 | Ci | E-04 | 1.5 E-04 |
| | ] |
: Chronium-51 ] Ci | E-04 | 4.3 E-04 |
| | | |
: Zinc-65 | Ci | E-04 |' 1.3 E-04 |
| | |
: Zirconium-95 | Ci E-04 | 9.0 E-05 {
| ]
{ Iron-59 | Ci E-04 | 2.4 E-04 }
| |
i Manganese-54 | Ci | E-04 | 5.8 E-05 |
| | | | |
| | | | I
| ] I | i
| Total for period | Ci | E-03 | 2.3 E-03 |
. ]
Tritium i Ci E-02 1.8 E-01
|
Total building release | Ci 2.8 E+01 £+01







Table 3-4

VINP-2 GASEOUS EFFLUENTS
SUMMATION CF ALL RELEASES

July - December 1985

|
|Est. Totall

* At 95% confidence level

-13-

| 3rd 4th
| Unit . | Quarter | Quarter | Error %* |

Fission & activation gases
| I I I I |
| 1. Total release | Ci | E+01 | 6.7 E+01 | 3.6 E+01]
| 2. Average release | | | |
| rate for period | uCi/sec | E+00 | 8.4 E+00 |
| 3. Percent of fech. | [ I |
| Spec. limit | % | E-01 | 4.2 E+00 |

Iodines
| . Total iodine I ] I I |
| (131, 133) | Ci | E-02 | 1.8 E-02 | 3.6 E+01]
| 2. Average release | I |
| rate for period | uCi/sec E-03 | 2.3 E-03 |
| 3. Percent of Tech. | ] |
I Spec. limit | % | E-01 | 1.1 E-O1 |

Particulates
| T. Particulates with] [ [ . I |
| half-lives 8 days| Ci | E-02 | 4.8 E-02 | 3.6 E+01]
| 2. Average release | | | |
| rate for period | uCi/sec | E-02 | 6.0 E-03 |
| 3. Percent of Tech. | [ [ |
| Spec. limit I % | E-01 | 1.1 E-01 |
I &, Gross alpha I I I |
| radioactivity | Ci | E-04 | 9.5 E-04 |

Tritium
| I | | I |
| 1. Total releases | Ci E+00 | 4.9 E+0C | 3.6 E+01]
| 2. Average release | | I
| rate for period | uCi/sec E-01 | 6.2 E-01 |
| 3. Percent of 1ech. | | I
| Spec. limit | A | E-01 | 1.1 E-01 |






Table 3-5

WNP-2 GASEOUS EFFLUENTS
BATCH RELEASES

July - December 1985

| P [ Total [ Maximum | inimum |  Hean

} Type | MNumber | Time (hrs) | Time (hrs) | Time (brs) | Time (hrs)
i I | | |

} Purge { 2 ; 17 ; 9 } 8 { 8.5

| Yent | 123 | 217.5 | 5.5 | 0.3 | 1.8

-14-






4,0 SOLID WASTE

A total volume of 6432 ft3 (182 m3) of solid waste was transported in
21 shipments during the July 1 through December 31, 1985 reporting period.
The total activity of the solid waste shipped was 100.4 Ci; 99.95 Ci

. contained in dewatered spent resins, 0.3529 Ci in Dry Active Yaste (DAW)
and 0.1380 Ci in absorbed oil.

A.

Dewatered Spent Resin

Dewatered resins accounted for 3184 ft3 (90.2 m3) of the radio-
active wastes shipped during the reporting period. The burial
containers were CNS 14-195 steel liners provided by Chem-Nuclear
Systems, Inc. The total activity of the resins shipped during the

reporting period was 99.95 Ci. The principle nuclides and their

percent contribution to the total activity are listed in Table 4-2.
The solid wastes were shipped to the U.S. Ecology, Hanford burial
site using flat bed trailers, CNS 14-195H, CNS 14-215H or NUPAC

14-210H casks as appropriate.

The counting error associated with the total activity of the teq
principle nuclides (about 99.4% of the total activity shipped) is
0.63% at one standard deviation. Since the remaining nuclides
represent such a small portion of the total activity shipped, their
error contribution was neglected.

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 was
approximately 5%. The best estimate of the total error in the
act;vity of spent resin shipped was assumed to be less than or equal
to 20%.

Dry Active Waste (DAW)

A total of 2520 ft3 (71.4 m3) of DAW was shipped in 28 container
Products Corporation, B-25 steel boxes. The total activity of the
DAW shipped was 0.3529 Ci. The values for the activities shipped
were determined by using dose rate-to-curie conversion factors. The
conversion factors were based on a nuclide distribution taken from
reactor coolant sample analyses which are representative for the
time period in which the waste was generated. 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 to%al 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.






4.1

Absorbed Liquids

A total of 727.9 ft3 (20.6 m3) of absorbed oil (or oily material)
was shipped during the reporting period. About 6 gallons of 0il was
absorbed with diatmaceous earth in each of 99, 55 gallon Type 7A
drums in order to meet burial ground requirements. The drums were
of either a 17C, 17H or 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 for the reported nuclides as
described in paragraph B for DAW. As with the DAW, the total error
is assumed to be Tess than or equal to 20% due to the 1ikelihood of
simular contributing errors to those associated with the resins.

Scaling Factor Methodology

H-3

In accordance with the procedure outlined in the AIF report "Method-
ologies for Classification of Low Level Radioactive Waste from
Nuclear Power Plants", the amount of H-3 in solid radwaste shipments
was determined by estimating or measuring the amount of water pre-
sent and multiplying by the average H-3 concentration in the coolant
for the time period associated with the waste generation. Dewatered
resin samples were weighed and dryed in an oven. It was found that
the dewatered resin contained about 50% water by weight.

c-14

The generic scaling factor (C-14 to Co-60, 6.0 E-4) from the AIF
report was used unless the results was less than 1.0E-6 uCi/g
(typical MDA), in which case the MDA was used.

I-129

The I-129 concentration was determined by scaling to Cs-137. The
Cs-137 MDA was used since Cs-137 was not detected, and the resulting
value, if less than a typical I-129 MDA of 5.0E-7 uCi/g was reported
as less than the MDA value. The scaling factor taken from the AIF
report is 7.0E-5,

Tc-99

The Tc-99 concentration was determined by scaling to Cs-137. The
Cs-137 MDA was used since £s-137 was not detected, and the resuiting
value, if less than a typical Tc-99 MDA of 6.0E-8 uCi/g was reported
as less than the MDA value. The scaling factor taken from the final
AIF report is 9.0E-5,
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TRU, Sr-90, Ni-63

TRU nuclides were scaled to Ce-144. As recommended in the AIF

.report, 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 Cm-242. During the reporting period the Ce-144 MDA was
used to estimate the concentrations. Based on the scaling factors
the calculated concentrations of TRUs, Pu-241 and Cm-242 were below
the threshold values to report and were assumed not to be present.

Sr-90 is scaled to Cs-137 and Ni-63 is scaled to Co-60. The
following table contains the scaling factors as reporting limits.

TABLE 4-1
Scaling Factors for TRU, Sr-S0 and Ni-63

Scaling Nuclide

Scaled Nuclide Scaling Nuclide Scaling Factor Reporting Limit
Pu-238 Ce-144 7.5 E-3 1.33 E-1 uCi/g
Pu-239 Ce-144 5.0 €-3 2.00 E-1 uCi/g
Pu-241 Ce-144 5.5 E-1 6.36 E-2 uCi/g
Am-241 Ce-144 3.5 E-3 2.86 E-1 uCi/g
Cm-242 Ce-144 1.5 E-2 1.33 E+1 uCi/g
Cm-244 Ce-144 3.0 E-3 3.33 E-1 uCi/g
Ni-63 Co-60 2.0 €-2 Co-60 MDA uCi/g
Sr-90 Cs-137 1.0 E-2 4.0 E-2 uCi/g

4.2 Process Control Program

No substantial changes were initiated in Chem Nuclear's process
Control Program during the last semi-annual reporting period.
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Table 4-2
WNP-2 SOLID WASTE SHIPMENTS

g. July - December 1985

A.  SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL

1. Type of Waste “ .

| |
Unit | 6-month |Est. Total

| Haste Stream

—— e S — —— S — A—T— — R— — S—— ——
.

|
|
| Period” | Error, %
I
a. Spent resins, filter sludges, I m3 90.2
evaporator bottoms, etc. | Ci 99.95 20
| .
b. Dry active waste, contaminated |  ms 71.4
equip., etc. | Ci 0.3529 20
: | |
¢. Irradiated components, control | m3 No Ship-
' rods, etc. I Ci ment
| |
| d. Other, absorbed Tliquids (cil) | m3 20.6 20
, I | Ci 0.1380

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

a a. Dewatered Spent Resins

Nuclide ] P Ci |
1 Zn-65 45.62 45.90 |
2 C0-58 24.64 24.63 |
3 C0-60 14.28 14.27 |
T Cr-51 8.13 8.12 |
5 Mn-54 3.66 3.66 |
6  Zr-95 0.98 0.97 [
7 Fe-59 0.93 0.93 |
8 NB=95 0.80 0.79 |
9 C0-57 0.08 0.08 [
70 Sb-124 [ 0.03 | 0.03 |
b. Dry Active Wastes {(DAW)
Nuclide I Z [ Ci |
T In-65 [ 28.56 | 0.1008 |
2 C0-58 21.99 [ 0.0776 [
3 Zr-95 18.49 | 0.0653 |
4  Cr-%1 [ 14.23 | 0.0502 |
5 C0-60 [ 7.12 0.0251 I
6 Nb-95 5.32 0.0188 |
7 Mn=54 3.64 0.0128 |
2 Fe-59 [ 0.15 5.46E-04 {




C.

d.

Number of Shipments

Irradiated Components - None

Other - Absorbed Liquids (0il)

Nuclide ] A ] Ci |
‘T Zn-65 I 27.33 1 0.0377 |
2 Co0-58 [ 18.75 | 0.0259 |
3 Ir-9% 18.27 0.0252 |
4 Cr-51 12.91 0.0178 |
5 Co-60 6.38 0.0088 |
6 Nb-95 5.11 0.0071 |
7 Mn-54 [ 3.46 T 0.0048 |
3. Solid Waste Disposition
Mode of Transportation Destination
21 Flat bed trailer (4) US Ecology
14-195H Cask (13) . Richland, WA

B.

14-215H Cask (1)
14-210H Cask (3)

IRRADIATED FUEL SHIPMENTS (Disposition)

None
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5.0 METECROLOGY

The meteorological data contained in-Tables 5-1 through 5-4 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 autcmated data recovery systems.

The second half of 1985 started cooler and became cold and much’ drier
than normal with a greater percentage of neutral and stable conditions
affecting dispersion in the vicinity of WNP-2. The automated data
recovery system continued to function at greater than 90% joint data
recovery for the joint frequency parameters.

Tables 5-1 through 5-4 1ist the joint frequency distribution at the 33 ft.
and 245 ft. levels for the third and fourth quarters. Additionally, this
report includes Tables 5-5 through 5-6 which 1ist the joint frequency
distribution for all of 1985. The tabulated stability classes, A-G, are
denoted by numerals 1-7° respectively. Numerals 1-7 were used for the
wind subfields as is noted at the top of each sensor level reported. The
16 compass sectors in Tables 5-1 through 5-4 pertain to the direction the
wind is coming from.

Calibrations performed in August-September 1985 produced no values
exceeding WNP-2 FSAR meteorological equipment tolerances. Therefore, no
correction has beep made to the raw data. The NRC Delta Temperature
Stability Classification scheme was utilized in the production of all
Jjoint frequency tabTes.

As mentioned in the previous report, some of the meteorologicail equipment

*has aged and must be replaced. Ar updated Climet Instruments, Inc.

Delta-T system was replaced at the August-September calibration of the
WNP-2 Meteorological Tower.
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. TABLE 5-2 THIRD QUARTER 19385  JOINT FREQUENCY OISTRIBUTION FOR THE 245 FT LEVEL
CALCULATED FROM HOURLY AVERAGES FROB TAPE

NAXIAUA WIND SPEEDS FOR EACH CATEGORY IN NPH ARE: °

@ {- 06 2-30 3-70 4-120 5-18.0  b-24.0

HUMBERS GIVEN ARE HOURS

STAB HIND N HHE WE ENE E ESE SE SSE S SSW SW NSN ¥ WNW HW MWW
CLASS = CAT

g. o6 o0 0 O 6 0 0 0 0 O 0 O 0. 0 O
{ o 0 0 0 0 0 0 ¢ & L L 4 2. 3 0
3. 4 & 0. 0 0 2010, M., 6 3 L 0 L. 2. 3
2, &, f& 0. 0. 0 2. 72, 0. 7. 4 4 3 3 L 2
5. & 0. 6 0 6 0 0 2. ¥ 2. % L L 0 3
(. 6 0. 0 0. 0 0 0 0 0 0 0. 0 0. 0 O
0. o o0 8 6 6 0 0 O 0 0 0 0 "0 0 O
o 0 o0 0 0 6 0 O 0 0 O 0 & 0 0 O
(%, 0 0 0 0 0 .0, { 0 0. L& L& 0. 0 0 O
4 0, 0. 0. 0. &, 2. 4 3 2, LW 0 & 0 3
. 2, 0 06 0 0 0 L& & 3 L& 0 L 0 0 L
{, o 00 0 0 0 t.-0 0 0 0 0 0 1 0. L
. 0. 0 6 0 0 0 O O 0 0 0 0 0 0 O
oo ¢ o0 o 0 0 0 0 9 06 G 0 O 0 0 O
6. 0. 0, o0 0 0 0 6 06 6 0 0 0 0 0 O
t. 6 0 0 0 & 0 &t 0 t. & 0 0. 0. 0 O
2, 3 2. 6 0. 0 3 8 2. 2., L& & 0 0. L 2
4 1, 0 t. 0 2, 3 2. 3 2. 2, Lt 0 0 4
6. 0. 0 0 0 06 0. 6 0 2.4 2. & 4 2. L
o, o o0 o0 0 0 0 0 & -0 0 0 0 L. 0. 0
oo o o 0 O 0 0 0 0 O 0 0 0 0 0. O
6. o 0 0 0 0 0 0 0 0 0 0 0 0 0 8
5. o6, 0. 0, & 0 L. 4 4 &t L. 2. 2. 4 WL 4
47, 3., 9. &8 0. L. 2, 15, A, 24, 5, W, 7. 1. 9. 2,
2, 9% 0 0 2. 3 5 45 M. 8 & I 8 2. 4
3. 4 f{, 0, 0 0. 0. 3 7. 4 I & L 1. 8 L
.0, %- 0 0 0 0 0 0 2. & 0 2. 0. 2. 0 O
. 0 o0 0 0 0 66 0 0 6 0 0 0 2. 0 0
o 0 o0 0 0 0 0 0 0 0 G 0 0. 0 0 O
9. 4 &, L, t, 0, 4 8 8 M4, 2. 9% 7. 9% 1. 1.
¥, 2. 9 3 7 5 M4 6. 22, 3. 3. % 8 9% 85, 8. 22,
9, 7. t&, U, 2. I 9. & 3. 15, M, b, 8 % 7. 14,

@awuuuwmwnramramuﬂ.—.—._p—.
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TAGLE 5-2 FOURTH QUARTER 1985 JOINT FREQUENCY OISTRIBUTION FOR THE 33 FT LEVEL-
CALCULATED FRON HOURLY AVERAGES FROR TAPE

‘ *
SAXIHUN WIND SPEEDS FOR EACH CATEGORY IN HPH ARE: '
@ 1- 0.4 2- 3.0 3- 7.0 4-12.0 5 - 18.0 b - 24.0
HUNBERS GIVEN ARE HOURS

STaR Ui H HME HNE ENE E ESE SE SSE S SSW SV WS W WHW RN NN
CLASS AT

. 6 0. 0 0 0 O O 0 0 0 0. 0 0 0 0
¢. o o 6 o0 0 0. O 0 O 0 0 0 0 0 0
o0 o o o0 o0 0 6 0 06 6 0 0 0 0 & O
. o0 0. 0 6 6 o6 0 0 0 G 0 0 0 0 O
. 0. 0, 0 0 0 0 0 0 0 0, 0 0 0. 0 O
6. ¢ o0 o 0 0 0 0 O -0 0 0 0 0. 0 O
0. o6 o0 06 0 0 6 6 0 0 0 0 0 0 0 O
. 0 o0 0 0 0 00 0 0 6 O 0 0 0 0. O
. o, o0 6 0 0. 6 0 6 0 0 0 0 0 0 O
. 6 0 0 0 0 0 6 0O 0 0. 0 0 0. 0. 0
. ¢ { 0 O O, 0 0 O O 0 0 0 0 0. 0
6. o o o0 O 0 0 06 0 O 0 0 0 0 0 0.
o o0 0 6 O 0 0 0 0 0 0 0 0 0 0 O
. ¢ o0 0 O 0 .0 0 0 0 0 0 0 0 0 O
. o6 o 0 0 o0 6 0 6 0 0 0 0 0. 0 0
6, 0 0 0 0 0 & G O O 0 0, 0 0. 0 0
g. 0 0 0 0 0 06 2. 1. 06 0 0. 0. 0 0. 0.
9. 2. 2. o o 06 0 2. 9 0 0 0 0 0 0 O
6. o, ¢ o0 0 o0 0 0 O 0 O 0 0 0 0. 0
. o0 6 o0 G 0 9 0. 0 0 0. 0 0. 0 0. O
6. ¢ o 0 -0, 0 0 0 0 0 0. 0 0 0. 0 O
5. 4, t, 2, @& L. 0 2. L 3 0 L L A 2. L
2, 7. 4 7. B, 2. %. 17, 28, 2. 5. 27. 26, 2. 2. 5.
3. 4 L. 0, 2. 4 13, 8 8. 7. & 2. 9. 8 8 I8
S 4 0., 0. &, 2. 8 8. 2. 2. 4 & 20, 4 8
. 4 t, 9, 0 0 0. L. 9 4 3 0 0. I 0. S

\,Ovul-hwl\)'—\lmm-l\uhdh‘\JUU‘J\WNH\JGMhuw“‘do-&"lﬂiwf\)”\lmm-hNNU-‘\Joi’CIIJ\N’:JI-
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TOTAL NURBER OF HOURS
USED = 1989 BISSING = 0 CALR = 4 VARIABLE = 28
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RAXIAUN WIND SPEEDS FOR EACH CATEGORY H;HPH ARE:
3- 7.0

TABLE 5-5
m - 0.4 2- 3.0
STA3 VIHD H HNE HE  EMNE
CLASS  CaT

i | 6. 0. 0. G
i 2 f. 6. 0. 0.
! 3 0. 7. 2. 0.
{ 4 . 3 L. L
i g % L 0. O
1 § 6. o0 0. 0.
{ 7 6. 0. 0.0
2 t 6. 0. 0. 0.
2 2 . 0. fo 0.
2 3 2. L. . 0
2 4 . 0. 2. 0
2 3 4 0, 0. 0.
2 ) 6. 0. 0. 0.
2 7 6. 0. 0. @
3 f 6. 0. 0. 0.
3 2 4% L 0. 0
3 3 8 3. 4 O
3 1 6 2. 2. L
3 b 6. 0. 0. 0.
3 ] 0. 0. 0. 0.
7 6. 0. 0. O

{ 5 4. 2. I

1 2 5%, 20, 19. il
4 3 89, 51, 2. 2
4 4 37. 1. 1. 0.
4 3 2, 4 Lo 0.
4 6 6. 06 0. 0.
4 7 . 6. 0. G
3 i 6. 6 3 L
5 2 45, 32, 2. 4.
E] 3 72, 40, 40, 10,
3 4 29, 14, & 4
9 I i, & 0. G
3 $ 6. 0 0. 0.
H] 7 6. 6 6. 0.
] 1 . . 0. 0.
é 2 2%, 20, 8. 7.
§ 3 ¥, ¥ B, L
6 4 6. . L. 4
6 3 6. 0. 0. 0.
) ) 0. 0. 0. 0.
) 7 . 0. 0. Q.
7 { . 0. 0. I
7 2 71, 84, 3. 14,
7 3 43. 43, K2, 14
7 4 6. L. & L
5 0. 6. 0. 0.

) 0. 0. 0. 0.

7 6. 0 6. 0.

TOTAL HUABER OF HOURS
USED = 8027 DISSING = 249
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- TASLE 5-4 1985 YEARLY  JOINT FREGUENCY DISTRIBUTION FOR THE 245 FT LEVEL
CALCULATED FROH HOURLY AVERAGES FRON TAPE

HAXIAUM HIND SPEEDS FOR EACH CATEGORY DN HPH ARE:

@ 1- 0.6 2- 30 3- 7.0 §-12.0 5 - 18.0 8- 24.0
HUHBERS GIVEN ARE HOURS .

STAB HIKD B MNE HE ENE E ESE SE SSE S SSW SW WSW W NN HW NN
CLASS  CAT .
6, 0 6. 0. O O O 06 0 0 O 0 0 0 0 0
22 0 & 0 0 0 0 0 0 t. 2. 3 A& 2. 3 O
3. 4§, 0, 0. 0, 2, 10. 4. & 4 4 0 L 2. 5.
2, 1. t. 6 0. 0, 2, 7. 0. 8 4 4 W 3% L2
5 {, 0 0. 0 0. 0 0 2. 4 3 9% L L 0. 3

77, A, 12, 7. &, 7. 25, 2. 42, 39. 4L 39, 38, 49, 2. &G,
127, 95. 3. 17, 3. 28, §0. 98. 121, 10f. 4B. 40. 46, 69, 128.- f1f,
42, 43, 41, 3. & 7. 23. §0. 102, 78. S8, 3. . §9. 4. T8,
7. Lt 16, 26 12, L. 3. 27, M. 0. 190 29, 7M. 4D, 28,
0. o0, 90 0. 0 1, 0. 7. L, 19, 19, 11, 8, 4, 11, 0.
0. 0 6 0 0 0 0. 0. % 5 M. & 3 3. 6. O
0. 0. 0 0 & & & 2t 2 & L 0 0. 0 L
34, 25, 12, 1o, 10, 10. M4, 23, 17, 19, 7. 24, 3. 2. {7, 16,
75. 39, 28, .. 7., &, 16, 38, &1, 34, 16, 25, 32, 42, 6. 48,
24, 15, 23. 20, 2. i, 19, 45 57, 3. 13, 8. 24, 4B, 54, 29,
3, 0, 0, 14 4 0. 3 5. 12, 5. 8 5. 7. 9. L. 2
o o 0 0 0 0 O 2. 5 7. & &% 9% 2. 4. O
6. 0 0 0 0. 0 0 0 3 3 2. L L 16 0. 0.
(. o 06 0 0 06 0 0. 2. 0 & G 0 L 0. 0.
53, 19. 22, 4, 7. & 15, 12, 2. 33. 2. 20. 20, & 20.- 23,
76, &6, 35, 13. 13. 12, 25. 5. 81, &5, 39, 32, 3. 2. 4. 7.
12 15, 13, 10, 2, 4 8. 47, 62, 19. 9. 5. 15, 29. 44, 20,
f. 06 & 2, 6 6 3 3 5 4 3 4 & 2B, 1 A
0. 0 o9 O 0 0 0 L. 2, 4 0 & 2. 7. 4 0.
.0, 6 0 0. 0 0 0 0 O 0 0 0 0 2. 0. O
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6.0 DOSE ASSESSMENT - IMPACT ON HMAN .

Liquid Effluents - The doses to the maximum individual from WNP-2 liquid

effiuents were calculated using the LADTAP II computer code and the site
specific input parameters applicable to the reporting period (e.g., food
production, agricultural productivity, etc.) The maximum exposed indi-
vidual considered in the analysis was assumed to be an adult residing in
Richland, who fishes at the WNP-2 slough area and eats food locally grown
at the Riverview area district southwest of Pasco, Washington,

Table 6-1 Tists the doses to the maximum individual during the third and
the fourth quarters respectively. The liquid source terms used in the
analyses are listed in Table 2-2 of this report.

The doses to the average exposed individual are listed in Table 6-2. The
50-mile population doses are listed in Table 6-3. A1l data was obtained
from calculations using the LADTAP 11 computer code.

Gaseous Effluents - The GASPAR computer code was used to calculate doses

at the 1.2 mile site boundary and Taylor Flats, located at 4.2 miles
southeast. The sector with the highest X/Q values at the 1.2 mile loca-’
tion was used to verify compliance with Technical Specifications. The
quarterly GASPAR runs utilized the quarterly averaged X/Q and D/Q values,
and site specific input parameters pertaining to food productions (e.g.,
goat and cow grazing periods, etc.) The air doses at the site boundary
were used to verify compliance with Technical Speicifcation 3.11.2.2. To
verify compliance with Technical Specification 3.11.2.3, the maximum
organ dose to the maximum exposed individual located at Taylor Flats was
evaluated. Table 6-4 Tists the doses at these special locations.

6.1 Exposure to "A Member of the Public"

Tvic specific locations were evaluated for assessment of radiation
doses to "Members of the Public", due to their activities within the
site boundary. The two locations being the DOE Train and WNP-2
Visitor Center with the latter having the higher potential for
exposure. 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 air dose due to noble gases of
1.56-02 mrad for gamma and 9.5E-03 mrad for beta. The maximum annual
organ dose was 1.1E-02 mrem and the annual thyroid dose was 5.9E-03
mrem, .

The direct radiation contribution to a "Member of the Public" located
at the WNP-2 YVisitor Center was calculated to be 3.1E-01 mrem. This
result was obtained by using the quarterly mean of TLD stations 90,
91, and 92, which are located at the Protected Area fenceline. The
quarterly mean was based on the average mR/day (24 hour), therefore
the value is for a 8 hour stay time without credit for shielding.



Table 6-1
. a ) MAXIMUM INDIVIDUAL DOSES FROM WNP-2 LIQUID EFFLUENTS(1)

3RD AND 4TH QUARTERS 1985

Third Quarter 1985

| |
| |
| ] | 1985 | | 1985 ]
| | | Cumulative | | Cumulative |
| | Whole Body | Whole Body | Max. Organ. | Max. Organ. |
} Pathway | (mrem/qtr) | (mrem/yr) | (mrem/qtr) | (mrem/yr) }
| I ! I
| Drinking | 4.2e-07 | 2.7E-06 | 5.9€-07 | 5.8€£-06 i
| Shoreline ] 6.3k-08 | 4.48-07 | 7.2e-08 | 4.5e-07 |
| Fishing 6.7E-04 | 3.5E-03 | 1.0E-03 | 5.9E-03 |
| Swimming 6.5E-10 " | 2.1E-09 | 6.5E-10 | 2.1E-09 |
| Boating | 7.9e-10 .| 2.6E-09 | 7.9E-10 | 2.6E-09 |
| Leafy Veg. 8.3E-08 | 4,6E-07 | 2.28-07 | 1.3E-06 |
| Yegetables 5,6e-07 | 2.8E-06 | 1.0E-06 | 6.6E-06 |
| Milk | 9,8€-06 | 4,3E-05 | 1.2E-05 | 5.7E-05 |
} Meat 3.7E-08 : 1.5E-07 : 1.0E-07 ’ 3.8E-07 }
| Total | 6.8E-04 | 3.6E-03 | 1.0E-03 | 6.0E-03 |
I | | | | |
. I I
| Fourth Quarter 1985 I
| I [ 7585 | | T985 |
| | | Cumulative | | Cumulative |
i | Whole Body | Whole Body | ttax. Organ. | Max. Organ. |
i Pathway E {mrem/qtr) | (mrem/yr) | (mrem/qtr) | (mrem/yr) {
[ ! [

| Drinking | 4,2E-08 | 2.7€-06 | 1.6E-07 i 6.0E-006 |
| Shoreline | 1.9E-07 | 6.3E-07 | 2.2E-07 | 6.7E-07 |
| Fishing ] 4,0E-04 | 3.9E-03 | 1.4E-03 | 7.3E~-03 |
| Swimming’ | 8.6E-10 I 3.0E-09 | 8.6E-10 | 3.05-09 I
| Boating | 1.1E-09 | 3.7E-09 | 1.1E-09 | 3.7E-09 |
| Leafy Veg. | 2.2E-08 | 4,6E-07 | 9.3E-08 | 1.3-06 - |
| Yegetables ] 1.2E-08 | 2.8E-05 | 4,2E-07 ] §.6E-0¢ |
| Milk | 8.2E-06 | 5.1E-05 | 1.7€-05 | 7.4£-05 |
l Meat { 3.0E-08 ; 1.8€-07 { 1.2E-07 } 5.0E-07 {
! Total ; 4.1E-04 | 4.0E-03 | 1.4E-03 | 7.4E-03 |
| | | |

(1) Age Group - Aduit: Maximum individual resides at Richland and fishes at
the WNP-2 slough area.
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Table 6-2

AVERAGE INDIVIDUAL DOSES FROM WNP-2 LIQUID EFFLUENTS

3RD AND 47TH QUARTERS 1985

Total per 3rd Quarter

Total per 4th Quarter

I

.
——— — Rt Sty — — S— f— — — ——_—

|[Max. Organ. Whole BodyIMax Organ. Yhcle Body
Pathway (mrem) (mrem) {mrem) (mrem)
: |

Fish | 2.5E-06 1.7E-06 | 3.5E-06 1.0E-06
*Drinking Water | 3.4E-07 2.5E-07 | 9.1E-08 2.5E-08
Shoreline | 2.5E-09 2.1E-08 | 7.4E-09 6.3E-09
Swimming | 8.5E-11 8.5E-11 | 9.3E-11 9.3E-11
Boating | 5.0E-MN 5.0E-11 | 5.4E-N 5.4E-11
Yegetables | 3.5E-06 1.6E-06 | 9.6E-07 3.8£-07
Leaﬁy vegetables 3.4E-06 1.1E-06 9.9E-07 3.3E-07
Milk 7.4E-08 5.8E-08 1.1E-07 5.4E-08
Meat { 4,9E-08 , 2.0E-08 5.4E-08 1.8E-08
Tetal { 9.9E-06 4.7E-06 5.7E-06 1.9E-06
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Table 6-3

50-MILE POPULATION DOSES FRCM WNP-2 LIQUID EFFLUENTS

3RD AND 4TH QUARTERS 1985

Total per 3rd Quarter | Total per 4th Quarter

Max. Organ. Whole Body|Max. Organ. Yhole Body

| [ }
| | |
| [ |
| | | [
: Pathway | {(man-rem) (man-rem) | (man-rem) (man-rem) {
I |
| Fish | 1.5E-06 9.3E-07 | 1.8E-C6 6.4E-07 |
| Drinking water I 1.9E-05 1.8E-05 | 4.6E-06 1.6E-06 |
| Shoreline | 8.2E-07 7.0E-07 | 2.4E-06 ° 2.1E-06 |
| Swimming | 2.8E-08 2.8E-08 | 3.0E-08 3.0E-08 |
| Boating | 7.0E-09 7.0E-09 | 7.5E-09 7.5E-09 |
| Vegetables | 3.8E-05 1.86-05 | 1.1E-05 4,2E-06 |
| Leafy vegetables | 3.7E-05 1.3E-05 | 1.1E-05 3.6E-06 |
| Milk | 1.1E-06 8.4E-07 | 1.6E-06 7.86-07 |
{ Meat ; 5.0E-07 2.0E-07 I 5,5E-07 1.8E-07 ;
: Total , 9.8E-05 4,9E-05 I 3.3E-05 1.3E-05 ;







Table 6-4

SUMMARY OF DOSES FROM WNP-2 GASEQUS EFFLUENTS
3RD AND 4TH QUARTERS 1985

Location: 1.2 miles site boundary

Reporting Period: Third and Fourth Quarters Plus Annual Cumulative, 1985

Third Fourth Annual

’ Quarter Quarter Cumulative
Beta air dose (mrad)* 1.7E-02 1.4E-01 2.1E-01
Gamma air dose (mrad)* 1.6E-02 2.1E-01 2.9E-01
Location: Taylor Flats, 4.2 miles SE

Reporting Period: Third and Fourth Quarters Plus Annual Cumulative, 1985

Third Fourth Annual

Guarter Quarter Cumulative
Maximum organ dose 1.2E-02 7.9E-03 4.2E-02

(mrem)**

* Technical Specification 3.11.2.2.
** Technical Specification 3.11.2.3.
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During the semi-annual reporting period, revisions were made to the
0ffsite Dose Calculation Manual (0DCM), which are included under this
section.

7.0 REVISIONS TO THE CDCH '
\
|
|
|
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2.0 LIQUID EFFLUENT DOSE CALCULATION

2.1 Introduction

Liquid radwaste released from WNP-2 will meet 10 CFR 20 limits at the point of
discharge to the Columbia River. This design objective will be.kept at all
times. Based on the radionuclides mixture obtained from. the WNP-2 GALE liquid
computef run and Columbia River dilution flow, a theoretical, continuous con-

" centration of radionuclides at 10 CFR 20 limits at the point of discharge to

the Columbia River will result in compliance with 10 CFR 50 Appéndix I limits
in the unrestricted areas. Actual discharges of liquid radwaste effiuents
will only occur on a Batch Bases, and the average éoncentygtion at the point
of discharge will be only a small percentage of the allowed Timits.

The cumulative quarterly dose contribuations due to radiocactive liquid efflu-
ents released to the unrestricted areas will be determined once every 31 days
using the LADTAP II computer code. The maximum exposed individual is assumed
to be an adult whose exposure pathways include potable wd%er’and fish consump-
tion. The choice of an adult as the maximum exposed individual is based on
the highest fish and water consumption rates shown by that age group and the
fact that most of the dose from the liquid effluent comes from these two
nathways.

The dose contributions will be calculated for all radionuclides identified in
the released effluent. The calculations are based on guidelines provided by
the NRC Mureg-0133 and the LADTAP II computer code.

The methods for calculating the doses are discussed in Section 2.4 of this
manual.

2.2 Radwaste Liquid Effluent Radiation Monitoring System

This monitoring subsystem measures the radioactivity in the liquid efrluent
prior to its entering the cooling tower blowdown line.

o ———
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A1l radwaste effluent passes through a four-inch line which has an off-line
sodjum jodide radiation monitor. The radwaste effluent flow, variable from O
to 190 gpm, combines with the 36-inch cooling water blowdown line, variable
from 0 to 7500 gpm, (average of 2690 gpm) and is discharged to the Columbia
River with a tctal flow based on MPC_; total, and cooling water flushing
needs.

The radiation monitor has a minimum sensitivity of 10‘6 rCi/cc of Cs-137,
and the radiation indicator has a range of seven decades. The radiation.

monitor is located on the 437' level of the Radwaste Building.

2.3 10 CFR 20 Release Rate Limits

The requirements pertaining to discharge of radwaste liquid effluents to the
unrestricted area are specified in Technical Specification 3.11.1.1:

"The. concentration of radioactive material released trom
the site to unrestricted areas shall be Timited to the
concentrations specified in 10 CFR 20, Appendix B,

Table I1, Column 2 for radionuciides other than noble
gases, and 2 x 10-4 uCi/m total activity concentratra-
tion for all dissolved or entrained noble gases."

In order to comply with the requirements stated above, Timits will be set to
assure that blowdown 1ine concentrations do not exceed 10 CFR 20, Appendix B,
Table II, Column 2 at any time.

2.3.1 Pre-Release Calculation

The activity of the radionuclide mixture will be determined in accordance with
Supply Systém procedure PPM 12.5.3, Liquid Effluent Discharge Determination,
Liquid effluent discharge is determined and calculated according to PPM
12.11.1, Radiological Effluent iMonitoring Gaseous and Liquid. The effluent
concentration is determined by the following equation:

_ Ci x fw
Congy = —s¢—







@ where:

ConCi
Ci
fw

"fb

ft
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v

= Concentration of radionuclide i in the effluent at
point of discharge - uCi/ml.

= Concentration of radionuclide i in the batch to be
released ~ pCi/mi.

Discharge flow rate from sample tank to the blowdown i
Jine - variable from O to 190 gpm.

= Blowdown fiow rate - variable from 0 to 7500 gpm. I

u

Total discharge flow rate - (ft = fb + fw) 1

Tne calculated concentration in the blowdown Tine must be less than the con-
centrations iisted in 10 CFR 20, Appendix B. Before releasing the batch to
@ the environment, the following equation must hold:

. where:

c°"Ci

MPC;

2.3.2 Post-Release

m
1}'_:1 (Cong;/HPC;) < 1 | (2)

The concentration of radionuclide i in the effluent
at the point of discharge into the river.

= HMaximum permissible concentration of nuclide i as
listed in 10 CFR 20, Appendix B, Table II.

s

= Total number of radionuclides in the batch.

Calculation

‘ The concentration of =sach radionuclide in the restricted area, following the

batch release, will

be calculated as follows:
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@ The average activity of radionuclide i during the time period of the release
is divided by the Plant Discharge Flow/Tank Discharge Flow ratio yielding the

concentration at the point of discharge:

Cik TT

Con

(3)

where:
Congyy = The concentration of radionuclide i in the effiluent
at the point of discharge during the release period k
- (xCi/ml).
Cik = The concentration of radionuclide i in the batch

during the release period Xk - (uCi/ml).

fw = Discharge f1ow.rate from sample tank to the blowdown l

Q line - variable from Q0 to 190 gpm.
fb = Blowdown flow rate - variable from 0 to 7500 gpm. |
ft = Total discharge (ft = fb + fw) flow rate - variable i

from 0 to 7690 gpm.

To assure compliance with 10 CFR 20, the following relationships must hold:

m
where the terms are as defined in Equation (2).

2.3.3 Continuous Release

(4)

Continuous release of liquid radwaste effluent is not planned for WHP-2.
However, should it occur, the concentrations of various radionuclides in the
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unrestricted area would be calculated according to Equation (3) and Equa-
tion (4). To show compliance with 10 CFR 20, the two equations must again
hold. ‘ '

2.4 10 CFR 50, Appendix I, Release Rate Limits

Technical Specification 4.11.1.2 requires that the cumulative dose contribu-
tions be determined in accordance with the ODCM at least once per 31 days.
Technical Speb%fication 3.11.1.2 specifies.that the dose to a member of the
public from radiocactive material in liquid effluents released to the unre-
stricted area shall be limited to:

< 1.5 mrem/Calendar Quarter - Total Body
and
< 5.0 nrem/Calendar Quarter - Any Organ.

The cumulative dose for the calendar year shall be Timited to:

< 3 mrem - Total Body
and
<10 mrem - Any Organ. .

The dose contribution will be calculated for all radionuclides identified in
the liquid effluent released to the unrestricted area, using the following
equation:

m
D, -;mij 2 Tyl (5)
/=1
where:
Dj = The cumu1afive calendar quarter or yearly dose to any

organ j from 1iquid ef{luent for the total release
period - (in mrem).
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The Tength of the Tth release period over which C;y
and Fy are averaged for liquid releases - {in
hours).

The number of releases for the time period under
consideration.

Average concentraticon of nuclide i in the liquid
effluent at point of discharge during the release

period Ty from any 1iquid release - (uCi/ml).

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

The near field average dilution factor for Ci]
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 100. This is a conservative value since the
average river flow is 120,000 cfs and blowdown rate
is only 6 cfs. |

¥

- Liquid Radwaste Flow - W (6)
Discharge Structure txit x 100 Tt X 100
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The term Aij’ 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
di ffuser pipe to the nearest potable water intake. The following equation was
used to calculate the ingestion dose factors:

where:

Fi

Fi

L

U
= ud ‘

/

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

A conversion factor:
1.14€+05 =[(1o6 0Ci/uCi) x (10° m]/'liter)]+ 8760 hr/yr.

730 liter/yr - which is the annual water consumption

by the maximum adult (Table E-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 ftactor for nuciide 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 - 200,

Adult fish consumption, 21 kg/yr .(Table E-5 of l
Regulatory Guide 1.109, Revision 1).
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The trip/alarm setpoint for the liquid radwaste effluent monitor is calculated
from the results of the radiochemical analysis of the waste solution. The
setpoint will be set into the radwaste monitor just prior to the rejease of
each batch of radioactive liquid.

2.5.2 Methodology for Determining the Maximum Permissible Concentration (MPC)

Fraction

Radwaste 1iquid effluents can only be discharged to the environment through
the four-inch radwaste line. The maximum radwaste discharge flow rate is

190 gpm. Prior to discharge, the tank is isolated and recirculated for at
Teast thirty minutes, and a representative sample is taken from the tank. An
isotopic analysis of the batch will be made to determine the sum of the MPC
fraction (MPCf) based on 10 CFR 20 timits. From the sample analysis and the
MPC values in 10 CFR 20, the MPCs is determined using the following equation.

m
C.
e = 2 e (8)
i=] i '
where:

MPCf = Total fraction of the Maximum Permissible Concentra-
tions (MPCs) in the liquid effluent waste sample.

C. = ‘The concentration of each measured radionuclide (i)
\ observed by the radiochemical analysis of the Tiquid
waste sample (uCi/ml).

10
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The 1imiting concentrations of the appropriate"
radionuclide (i) from 10 CFR 20, Appendix B, Table
11, Column 2. For dissolved or entrained noble
gases, the concentration shall be limited to 2.0E-04
uCi/m1‘tota1 activity.

MPC;

m o= The total number of measured radionuclides in the
1iquid batch to be released.

If the MCP¢ is less than or equal to 0.8, the 1iquid batch may be released

at any radwaste discharge or blowdown rate: If the MPCf exceeds 0.8, then a
dilution factor (Fd) must be determined. The liquid effluent radiation
monitor responds proportionally to radioactivity concentrations in the
undiluted waste stream. Its setpoint must be determined for diluted releases.

2.5.3 Methodology for the Determination of Liquid Effluent Monitor Setpoint

The measured radionuclide concentrations are used to calculate the dilution
factor (Fd), which is the ratio of the total discharge flow rates (fw + fb) to
the radwaste tank effluent flow rate (fw) that is required to assure that the
Timiting concentrations of Technical Specification 3.11.1.1 are met at the
point of discharge.

The dilution factor (Fd) is determined according to:

Fd = Ci i, ,
_—f’TP-C--_— X rs \9)
1= i
Where:
Fd = The dilution factor required for compliiance with

10 CFR 20, Appendix B, Table II, Column 2.

11
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w C; = The concentration of each radionuclide (i) observed
by radiochemical analysis of the liquid waste sample
(uCi/ml).
MPC4 = The Timiting concentration of the appropriate

radionuclide (i) from 10 CFR 20,. Appendix B, Table
II, Column 2. For dissolved or entrained noble
gases, the concentration shall be limited to 2.0E-04
uCi/ml total activity.

Fs = The safety factor; a conservative factor used %o
compensate for statistical fluctuations and errors in
measurements. For example, a safety factor (Fs) of
1.5 corresponds to a fifty (50) percent (%) variation.

m = The total number of measured radionuclides (i) in the
G 1iquid batch to be released.

The dilution which is required to ensure compliance with Technical '
Specification 3,11.1.1 concentration 1imits will be set such that discharge N
rates are:

Fq < ¥ ; fb ) (10)
and follows that:

g < __fD o
WS (10a)
or ;
fb 2 fw(Fd-1) (10b) !
Where: f
!
Fd = The dilution factor from equation 9. i
i

12
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Thne discharge flow rate from the liquid radwaste tank
to the blowdown line - variable from O to 190 gpm.

The cooling tower blowdown flow rate - variable from
0 to 7500 gpm.

The liquid effluent radiation monitor response is based on the results of the
radiochemical analysis of the waste solution. Therefore the calculation for
the radiation monitor's alarm/trip setpoint is;

Where:

SP

SP = C + BKg + K [C + Bkgl!/2 (11)

Radiation monitor setpoint (count rate)

m
i=1 (Ci X Efi) represents the count rate from

the radionuclides in the liquid radwaste.

The concentration of each measured radionuclide (i)
observed by radiochemical analysis of the liquid
waste sample (Ci/mi).

Same as for equation 9.

The radwaste effluent monitor's response to
radionuclide (i) (count rate per uCi/ml).

12a
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' BKg = Background count rate of the radwaste effluent
moni tor,
K = A constant to compensate for normal expected

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

2.6 Veriffcation of Compliance with 10 CFR 50, Appendix I, and 10 CFR 20,
Appendix B

Verification of cempliance with 10 CFR 50, Appendix I, and 10 CFR 20, Appen-
dix B, 1imits will be achieved by following WNP-2 Plant Procedures for liquid
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 II computer code, will be used for offsite dose
calculation. The details of the computer code, including the program listing
and user instruction, are included in the Radiological Programs Procedure
R.P.I. 2.3, Offsite Dose Calculation Reference Manual -- LADTAP.

12b
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The deposition rate of nuclide i, in pCi/m2 per
nour. .

The flow rate of the Tiquid effluent, in ft3/sec.

The fraction of the year crops are irrigated,
dimensioniess.

The stable element iransfer coefficient that relates
the daiiy intake rate by an animal to the concen-

tration in an edible portion of animal product, in
pCi/liter (milk) per pCi/day or pCi/kg (animal pro-
duct) per pCi/day.

The mixing ratio (reciprocal of the dilution factor)
at the point of exposure (or.the point of withdrawal

of drinking water or point of harvest of aquatic
food), dimensionless.

The effective "surface density" for soil, in kg (dry
soil)/m2 (Table E-1, Regulatory Guide 1.109,
Revision 1).

The consumption rate of contaminated water by an
animal, in liters/day. '

The consumption rate of contaminated feed or forage
by an animal, in kg/day (wet weight).

The release rate of nuclide i, in Ci/yr.

The fraction of deposited acfivity retained on ¢crops,
dimensionless (Table E-15, Regulatory Guide 1.109,
Revision 1).

15
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The total annual dose to organ j of individuals of
age group a from all of the nucTides i in pathway p,

in mrem/yr.

The period of time® for which sediment or soil is
exposed to the contaminated water, in hours
(Table E-15, Regulatory Guide 1.109, Revision 1). |

The time period that crops are exposed to contamina-
tion during the growing season, in hours (Table E-15, _
Regulatory Guide 1.109, Revision 1). |

«

A holdup time that represents the time interval
between harvest and consumption of the food, in hours
(Table E-15, Regulatory Guide 1.109, Revision 1). |

~ The radioactive half life of nuclide i, in days.

The average transit time required for nuclides to

reach the point of exposure,

For internal dose, tp

is the total time elapsed befween release of the
nuclides and ingestion of food or water, in hours
(Table E-15, Regulatory Guide 1.109, Revision 1).

A usage factor that specifies the exposure time or

intake rate for an individual of age group 2 associ-
ated with pathway p, in hr/yr, £/yr, or kg/yr
(Table E-5, Regulatory Guide 1.109, Revision 1).

16
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The shoreline width factor, dimensionless (Table A-2,
Regulatory Guide 1.109, Revision 1). |

The agricultural productivity (yield), in kg (wet
weight) /m2 (Table E-15, Regulatory Guide 1.109, I
Revision 1). ‘

The effective removal rate constant for radionuclide
i from crops, in hr'1, where Nps = Mg+,

Ai is the radioactive decay constant, and A  is

the removal rate constant for physical loss by
weathering (Regulatory Guide 1.109, Revision 1,
Table B-15).

The1radioactive.decay constant of nuclide i, in
hr™'. ' '

"The factor to convert from (Ci/yr)/(fta/seé) to

pCi/liter.

The factor to convert from (Ci/yr)/(ft3/sec) to
pCi/liter and to account for the proportionality
constant used in the sediment radioactivity model.

These equations yield the dose rates to various organs of individuals from the
exposure pathways mentioned above.

'2.7.2 Plant Parameters

UNP-2 is a river shore1ine site with a variable effluent discharge flow rate

0 to 7500 gpm (2690 gpm average). Tne population center nearest WNP-2 is the
city of Richland, where drinking water withdrawal takes place. The applicable
dilution factor is 20,000, using full river flow. The time required for re-

17
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»

leased liquids to reach Richland, approximately 12 miles downstream, is esti-
mated at 4.5 hours. Richland is the "realistic case" location, and doses cal-
culated for the Richland location are typically applicable to the population
as a whole. Individual and population doses based on Richland paramgters are
calculated for all exposure pathways. '

Only the 75,000 population downstream of the WNP-2 site is affected by the

* liquid effluents released. There is no significant commercial fish harvest in
the 50-mile radius region around WHP-2. Sportfish harvest is estimated at-
14,000 kg/year.

For irrigated foods exposure pathways, it can be assumed that production with-
in the 50-mile radius region around WNP-2 is sufficient to satisfy consumption

requirements.

Other relevant parameters relating to the irrigated foods pathways are defined
as follows:

Irrigation Rate Productivity Growing Period

Food Type (1iter/m2/mo) (kg/mz) (Days)

Vegetation 150 5.0 70
Leafy Vegetation " 200 1.5 70
Feed for Milk Cows 200 1.3 30

Feed for Beef Cattle 160 2.0 130

Source terms are measured based on sampled effiuent.
Table 2-3 summarizes the LADTAP II input parameters. Documentation and/or

calculations of these parameters are discussed in detail in R.P.I, 2.3, and
Rad. Prog. calculation Log 83-1,

18
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2.8 Compliance with Technical Specification 3.11.1.4

2.8.1 Maximum Allowable Liquid Radwaste Activity in Temporary Radwaste
Hold-Up Tanks

The use of temporary 1iquid radwaste hold-up tanks is planned for WNP-2,
Technical Specification 3.11.1.4 states the quantity of radicactive material
contained in any outside temporary tanks shall be limited to the limits
calculated in the ODCM such that a complete release of the tank contents would
not result in a concentration at the nearest offsite potable water supply that
would exceed the 1imits specifiéd in 10 CFR Part 20 Appendix B, Table II.
Equation 18 will be used to calculate the curie limit for a temporary radwaste
hold-up tank. The total tank concentration will be Timited to less than or
equal to ten (<10) curies, excluding tritium and dissolved or entrained gases.

Surveillance requirement 4.11.1.4, states that the quantity of radioactive :
material in the hold-up tanks shall be determined to be within the 1imit by
analyzing a representative sample of the tank's contents at least once per 7
days when radioactive materials are being added to the tank. '

s T S

X4
: MPC, _Ait :
i ie
where:
AT = TJotal allowed activity in tank (curies).
A, = Activity of radioisotope i (curies).

19






MPC

]

AMENDMENT NO. 3
February 1986

Maximum permissible concentration of radionuclide i
(10 CFR 20, Appendix B, Table II, Column 2).

Decay constant (years"]) radioisotope i.

Transit _time of ground water from WNP-2 to WNP-1 well
(WNP-2 FSAR Section 2.4) = 67 years.

( A
Fraction of radioisotope fi ==p

A
Index for all radioisotopes in tank except tritium
and noble gases.

Dispersion constant based on hydrological parameters,

(2.4E+05 Ci per uCi/cc.)

19a
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The total allowed activity (AT) is based on 1imiting WNP-1 well water to’
less than 1 HPC1 of the entire 1iquid content of the tank spilled to ground
and then migrated via ground water to the WNP-1 well. The WNP-1 well is the
location of maximum concentration since it is the nearest source of ground
water and conditions are such that no spill of 1liquid should reach surface
water, The 70-85 foot depth of the water table and the low ambient moisture
of the soil requires a rather large volume of spillage for the 1iquid to even
reach the water.table in less than several hundred years. However, allowed
tank activity (AT) is conservatively based on all liquid radwaste in the

tank instantaneously reaching the water table.

The hydrological analysis performed-for the WNP-2 FSAR (Section 2.4) detér—
mined that the transit time through the ground water from WNP-2 to the WNP-1
well is 67 years for Strontium and 660 years for Cesium. These two radio-
nuclides are representative of the radionuclides found in 1iquid radwaste.
Strontium is a moderate sorber and Cesium strongly sorbs to soil particles.
This calculation conservdtively treats all radionuclides as moderate sorbers
with a transit time of 57 years.

The concentration of each radionuclide in the well (cw ).is simply the con-
centrat1on in the tank (CT ) adjusted for radioactive decay during transit

(e” ) and divided by the m1n1mum concentration reduction factor (CRF min).

Limiting well concentration to 1 MPC yields:

o cT, o™ MF
HFC- =1 "E:EﬁF”'__'TT' (From section 2.4 of WNP-2 FSAR.)  (19) ,

mr———

172
crF . = (a71)%2 (@, ay, a,) (20}

m A

o sar e a. W em——
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i

a
X’ GY’ az

Combining Equations 19 and

Substituting A; sor CT; V and reorganizing %erms yields:

(4 L)

Migration distance =
Volume of tank.
Dispersion constants.

20 yields:

] zz:’(4 L)3/7

Making the fol1owing substitutions

(‘5.~:L)3/2(a.x a, a,)

RKq = 3
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(21)

x 1078¢i/uCi = 2.4 x 10° Ci per uCi (23)
cc
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or

A Z e (24)

2.8.2 Maximum Allowable Liquid Radwaste in Tanks That Are Not Surrounded by
Liners, Dikes, or Walls )

Although permanent outside 1iquid radwaste tanks which are not surrounded by
Tiners, dikes) or wails are not planned for WNP-2, Equation 18 will be used
should such tanks become necessary in the future.

0 2.2 Liquid Process Monitors dand Alarm Setpoints Calculations

As mentioned in Section 2,2 of this manual, aﬁT 1iquid radwaste effluent
is discharged through a four-inch line that is monitored by an off-line
sodium ijodide radiation monitor. This monitor is located on the 437'
level of the Radwaste Building. AI1 WNP-2 radwaste 1liquid effluent is
discharged to the Columbia River through the 36-inch Coo11ng Hater
Blowdown line. In addition to the liquid effluent d1scharae moni tor
there are three 1iquid streams that are normally non-radioactive but have
a Tinite possibility of having radiocactive material injected into them.
These liquid streams are:

0 tandby Service Water (SW)

) Turbine Building Service Water (TSW)
0 Turhine Building Sump Water (FD)

22
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To prevent any discharges of radioactive liquid from these streams,
radiation monitoring systems have been installed to detect any increase
above the normal background concentration of radioactive material.

A1arm/setpoin%s are established to prevent any release of radioactive
material in concentrations greater than 10CFR20 1imits. The maximum
radiation detector setpoint calculation for the three systems is hased on
the MPC; concentration of Cs-137 which is 2.0E-05 uCi/ml. The follow- |
ing equation is used to calculate the maximum setpoint: : :

Setpoint max. = EZ.OE-OS pCi/ml) (CF)] ' (25)
{in cpm or cps)

vhere:
2,0E-05 uCi/ml = MPC 1imit for Cs-137
CF = Monitor calibration factor - in cpm/ xCi/ml or cps/ xCi/ml

Standby Service Hater (SW) Monitor - The Standby Service Water
Monitors (SW) are 1ocated on the 522' level of the Reactor Building.

The meter is located in the main control room on panel P-604,

ThQHfTOQ rate through the monitor is variable, from zero (0) to two
(2) gpm with a normal flow of 1.0-1.5 gpm.

To ensure 10CFR20 1imits are never exceeded, the alarm setpoint
shall be established at 80% or less of the maximum setpoint plus
background.

If the setpoint is exceeded, an alarm will activate in the main
control room. The control room_ operator can then terminate the
discharge and mitigate any uncontrolled release of radioactive
material.,

23



FISH BIOACCUMULATION FACTORS (BFi)(1)
AND ADULT INGESTIOM DOSE CONVERSION FACTORS (DFi

L)

Table- 2-1
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,(2)

Dose Conversion Factor (DFi)

Bioacgliglation Total - GI
Nuclide Factor (BFi) Body Bone Thyroid Liver Tract
(pC1/kg per (mRem per pCi Ingested)
pCi/liter)

H-3 9.0E-01 1.1E-07 (3) 1.1E-07 1.1E-07 1.1EL07
Na-24 1.0E+02 1.7E-06 1.7E-06 1.7E-06 1.7E-0A 1.7E-06
p-32 1.0E+05 7.5E-06 1.9e-04 _ (3) 1.2e-05 2.2E-05
Cr-51 2. 0E+02 2.7E-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
¥n-56 4,0E+02 2,0E-08 __ (3) __ (3) 1.26-07 3.7E-06
Fe-55 1.0E+02 4.4E~07 2.8E-06 __ (3) 1.9E-06 1.1E-06
Fe-59 1.0E+02 3.9E-06 4.3E-06 ___ (3) 1.0E-0% 3.4E-05
Co-58 5.0E+01 1.7€-06 __ (3) __ (3) 7.5€-07 1.5E-05
Co-60 5.CE+01 4,7E-06 ___ (3) __ (3) 2.1E-06 4,0E-05
Ni-65 1.0E+02 3.1E-08 5.32-07 __ (3) 6.%E-08 1.7E-06
Cu-64 5. 0E+01 3.9-08 __ (3) __ (3) 8.3E-08 7.1€-06
Zn-65 2.0E+03 7.0e-c6 4.82-06 ___ (3) 1.5E-05 9,7E-06
Zn-69 2.0E+03 1.4E-09 1.0E-08 __ (3)- 2.0E-08 3.0E-09
Br-83 4,2E+02 4,0E-08 __ (3) __ (3) ___ (3) 5.8-08
Br-ga 4, 2E+02 5.26-08 __ (3)  ___(3) __ (3) 4.1E-13
Rb-89 2.0E+03 2.88-08 __ (3) __ (3) 4.0E-08 2.3E-2
Sr-89 3.0€+01 8.8E-06 3.1E-04 __ (3) __ (3) 4.9E-05
Sr-90 3.0E+01 1.9E-03  7.6E-03 ___ (3) (3) 2.2E-04
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Table 2-1 (contd.)

Dose Conversion Factor (DF;)

. Bioach;31ation Total GI
Nuclide Factor (BF;) Body Bone Thyroid Liver Tract
(pCi/kg per (mRem per pCi Ingested)
pCi/liter)
Sr-91 3.0E+01 2.38-07 5.7E-06 __ (3) __ (3) 2.7E-05
Sr-92 3.CE+01 9.36-08 2,28-06 ___ (3) __ .(3) 4.3E-05
¥-90 2.5E+01 2.6E-10 9.7E-09 __ (3) __ (3) 1.0E-04
Y-91m 2.5E401 3.5E-12  9.1E-11 __ (3) ___ (3) 2.7E-10
¥-91 2.5E+01 3.8E-09 1.4E-07 __ (3) ___ (3) 7.8E-05.
Y-92 2, 5401 2.56-11 8.56-10 __ (3) __ (3) 1.56-05
Y-93 2.5E+01 7.4E-11  2,7E-09 __ (3) ___ (3) 8.5E-05
Mo-99 1.0E+07 8.2E-07 (3) __(3) 4.,3E-06 1.0F-05
Tc-99m 1.5E+01 8.9E-09 2.58-10 __ (3) 7.0E-10 4.1E-07
Tc-101 1.5E+01 3.6E-09 2.56-10 __ (3) 3.7E-10 1.1E-21
Ru-103 1.0E+40T 8.0E-08 1.9€-07 ___ (3) ___ (3) 2.2E-05
Ru-~105 1.0E+01 6.1E-09 1.56-08 ___ (3) (3)  9.4E-06
Rh-105 1.0E+01 8.9€-08 1.2€-07 ___ (3) 8.9F-08 9.1E-07
Te-12%m 4,0E+02 1.8E-06 1.2£-05 4.0E-06 4.3-06 5.8E-05
Te-129 4.0€+02 7.7E-09  3.1E-08 2,4E=08 1.2E-08 2.4£-08
Te-131m 4,0E+02 7.1E-07 1.7E-06 1.3E-06 8.5£-07 8,4E-05
Te-131 4,0E+02 6.2€-09 2.0E-08 1.6E-08 8.2E-C9 2.8E-09
Te-132 4,0E+02 1.5E-06- 2,5E-06 1.8£-06 1.6E-06 7.7E-05
i-131 1.5E+01 3.4E-06 4,2€-06 2,0E-03 6.0E-06 1.6E-06
1-132 1.5E+01 1.9E-05 2,0E-07 2,0E-05 5.4E-07 1,0E-07
1-132 1.5E+01 7.5€-07 1.4E-06 3,6E-04 2.5E-06 2.2E-06
1-124 1.5E+01 1.0E-07 1.0E-07 5.CE-06 2.9E-07 2.5E-10
1-135 1.58+01 4,36-07 4.4E-07 7.7E-05 1.2E-C6 1.3E-06
£s-134 2.0E+03 1.26-04 6.26-05 __ (3) 1.56-04 2.5F-06
(s-136 2.0E+03 1.9E-05 6.5£-06 ___ (3) 2.6E-05 2.9E-06
€s-137 2.0E+03 7.1E-05 8.0E-05 ___ (3) 1.1E-04 2,1E-06
€s-138 2.0E+03 5.4£-08 5.56-08 __ (3) 1.1E-07 4.7E-13
Ba-139 4,0E+00 2.8E-09 9.7E-08 __ {3) 6.9E-1T 1.7E-07
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Table 2-1 (contd.)

Dose Conversion Factor (DFi)

Bioacglzglation Total GI
Nuclide Factor (BFi) Body Bone Thyroid Liver Tract
(pCi/kg per {mRem per pC1 .Ingested)
pCi/liter) l
Ba-140 4.0E+00 1.3-06 2.0E-05 __ (3) 2.6E-08 4.2E-05 |
La-140 2.5E+01 3.3E-10 2.5E-09 __ (3) 1.3E-09 9,.3E-05
La-141 2.5E+01 1.6E-11 3,2E-10 __ (3) 9.9E-11 1.2E-05 |
La-142 2,5E+01 1.5e-11  1.3E-10 __ (3) 5.8E-11 4.3E-07
Ce-141 1.0E+Q0 7.2E-10 9.4E-09 __ (3) 6.3e-09 2.4E-05
Ce-143 1.0E+00 1.4E-10 1.7e-09 __ (3) 1.2E-06 4.6E-05 l
Pr-143 2.5E+01 4.6E-10 9.2E-09 __ (3) 3.7e-09 4.0E-05
W-187 1.2E+03 3.0E-08 1.0E-07 __ (3) 8.6E~08 2.8E-05
Np-239 1.0E+01 6.5e-11 1.2E-09 ___ (3} 1.2E-10 2.4E-05

(1)NRC Regulatory Guide 1.109, Revision 1, Table A-1.
(Z)NRC Regulatory Guide 1.109, Revision 1, Table E-11.

(3)No data listed in Regulatory Guide 1.109, Revision 1, Table é-]].
(Use whole body dose conversion factor as an approximation.)

28



Table 2-2

AMENDMENT NO. 3
February 1986

INGESTION DOSE FACTORS (Aij) FOR TOTAL BODY AND CRITICAL ORGAM

(in mrem/hr per pCi/mi)

Liquid Effluent*

Total Gi
Muclide Body Bone Thyroid Liver Tract
H-3 2.8E-01 ad 2,8e-01 2.8E-01 2.8E-01
Na-24 4,1E+02 4,1E+02 4.1E+02 4.1E+02 4,1E+02
P-32 1.8E+06  4.6E+07 *k 2.9e+07 5.3E+06
Cr-51 1.3E+00 i 7.7E-01 ** 3.2E+02
Mn-54 8.3E+02 *% ox 4.4E+03 1.3E+04
#n-56 1.9E+01 *k *x 1.2E+02  3.6E+03
Fe-55 1.1E+02  6.7E+02 *k 4,6E+02 2,6E+02
Fe-59 9.,4E+02 1,0E+03 ** 2.4E+03 8,2E+03
Co-58 2.0E+02 dox dox 9.0E+01 1.8E+03
Co-60 5.7E+02 *x Fk 2.5E+02 4,8E+03
Ni-65. 7.4E+00 1.3E+02 *% 1.7E+01  4,1E+02
Cu-64 4,7e+00 b ok 1.0E+01  8.5E+02
In-65 3.4E+04 2,.3E+05 *% 7.2E+04  4,7E+04
Zn-69 6.7E+00  4,8E+01 ke 9.65+01  1.4E+01
Br-83 4,0E+01 Ik ok ok 5.8E+01
Br-84 5.2E+01 Ik *k ok 4,1E-04
Rb-89 1.3E+02 k% ok 1.96+02 1.1E-10
Sr-89 6.4E+02 2,3E+04 *k k% 3.5E+03
Sr-30 . 1.4E+05 5.5E+05 % ' 1,6E404
Sr-91 1.7E+01  4,1E+02 ke ok 2.0E+03
Sr-92 6.75+00 *k ** 3.1E+03

1.6€+02

A ]
(Yo







Table 2-2 (contd.)

Gi

Total ) ‘
Nuclide Body Bone Thyroid Liver Tract
Ce-143 3.%£-04 4.8E-02 w* 3.46400 1.3E+02
Pr-143 2.86-02 5,.5E-01 *% 2.2E-01 2.4E+03
Y-187 8.6E+01 2.9E+02 ** 2.5E402 8,0E+04
‘Np-239 1.6E-03 2.9E-02 *x 2.9E-03 5.8E+02

*Based on conservative radionuclide mix obtained from GALE Liquid Code.

Equation (7) was used to calculate the ingestion dose factors (A;

**No Ingestion Dose Factor (DF;) js 1isted in Table E-11 of Regulatory

Guida 1.109, Revision 1. (Whole bodvy dose factor value will be used as an

approximation.)
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A1l other locations listed in Figure 3-1 support WNP-2 activities and are
controlled by the Supply System.

Air doses and doses to individuals at these locations were calculated based on
the NRC GALE code design base mixture, Tocation specific estimated occupancy,
and X/Qs from X0QDOQ. (Note: Desert Sigmas were used in calculating X/Q and
D/Q values, and are listed in Table 3-10 to 3-12). These doses are listed in
Tables 3-16 and 3-17 along with the doses to the maximum exposed individual.
The maximum expcsed individual is considered to be residing in Taylor Flats
(4.2 miles SE of WNP-2). This is the closest residential area with the high-
est X/Q and D/Q values.

v
*

3.2 Gaseous Effluent Radiation Monitoring System

3.2.1 Main Plant Release Point

The Main Plant Release is instrument monitored for gaseous radioactivity prior
to discharge to the environment via the main plant vent release point.
Particulates and iodine activity are accumulated in fTilters which will be
changed and analyzed as per Technical Specification 4.11.2.1.2 and Table
4,11.2. The effﬁuent is supplied from: the gland seal exhauster, mechanical
vacuum pumps, treated off gas, standby gas treatment, and exhaust air from the
entire reactor building's ventilation.

Two 100-percent capacity vanaxial fans supply 98,000 CFM ventilation air. One

is normally operating, the other is in standby. The radiation monitors are
Tocated on the ventilation exhaust plenum. ’

Effluent monitoring consists of beta scintillators and two ion chamber LOCA
monitors. The beta scintillator has a four inch thick lead shielded chamber
and has an approximatea response of 80 cpm/pCi/cc to Kr-85, and 50 cpm/pCi/cc
to Xe-133.

The read out meter and recorder are located in the main control room panel
8D-RAD-24. The analogue count rate meter has a range of 10-106 cpm. Power

AN

34




AMENDMENT NO. 3
February 1986

is provided .from 125 VDC divisional buses. This monitor has no control
function but annunciates in the main control room. The alarm will initiate
proper action as defined in the WNP-2 Plant Procedures.

3.2.2 Radwaste Building Ventilation Exhaust Monitor

The radwaste building ventilation exhaust monitoring system monitors the radio-
activity in the exhaust air prior to discharge. Radioactivity can originate
from: radwaste tank vents, laboratory hoods, and various cubicles housing
liquid process treatment equipment and systems.

The radwaste building exhaust system has three 50 percent capacity exhaust
Ffilter units of 42,000 cfm capacity. Each exhaust unit has a medium-efficiency
prefilter,-a high efficiency particulate air filter (HEPA) and two centrifugal |
fans. Total exhaust flow will vary as the combined exhaust unit maintains a /
‘radwaste building differential pressure of -0.25 inches H20 to the |
environment.

Particulate and iodine air sample filters are changed weekly for laboratory
analysis. After the particulate and iodine filters, the air sample streams
are combined in a manifold prior to being monitored by a beta scintillator.

The beta scintillator, on radwaste 487' level southwest corner is mounted in a
three inch lead shielded chamber and has an approximate response of 30 i
cpm/pCi/cc to Kr-85, and 50 cpm/pCi/cc to Xe-133. The readout meter and !
recorder are located in the main control room panel BD-RAD-24. The analog !
count rate meter has a range of 10 to 106 cpm. Power is provided from 125

VDC divisional buses. This monitor has no control functions but annunciates

in the main control room. The alarm will initiate proper action as defined in
the WNP-2 plant procedures,
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3.2.3 Turbine Building Ventilation Exhaust Monitor

This monitoring system detects fission and the activation products from the
turbine building air which may be present due to Teaks from the turbine and
other primary components in the building.

The turbine building main exhaust system consists of four roof-mounted centri-
fugal fans which draw air from a central exhaust plenum. Three fans operate
continuously, with one in standby to provide a flow of 260,000 cfm.

A representative sample is extracted from the exhaust vent and passed through
a2 particulate and charcoal filter. The air sample then passes to a beta
scintillator.

The beta scintillator is mounted in a three inch lead shielded chamber and has
an approximate response of 80 cpm/pCi/cc to Kr-85, and 50 cpm/pCi/cc to
Xe-133. The ronitor is on the 525' level of the radwaste building and the
readout meter and the recorder are located in the main control rocm panel
BD-RAD-24. Tne analog count rate meter has a range of 10 to 106 cpm. Power
is provided from the 125 VDC divisional buses. This monitor has no control
functions but annunciates in the main control room. The alarm will initiate
5roper action as defined in the WNP-2 plant procedures.

«

3.3 10 CFR 20 Release Rate Limits

Limits for release of airborne effluents o the unrestricted area are stated

in Technical Specification 3.11.2.1. The dose rate in unrestricted areas due |,
to radioactive materials released in gaseous effluents from the site shall be
lTimited to the following values:

{a) "The dose rate 1imit for noble gases shall be <500 mrem/yr to
the total body and <3000 mrem/yr to the skin.

(b) "The dose rate 1imit for all radioiodines and for all radio-
active materials in particulate form and radionuclides other
than noble gases with half-lives greater than eight days shall
be <1500 mrem/yr to any organ."
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3.3.1 MNoble Gases
In order to comply with Technical Specification 3.11.2.7, the following equa-

tions must hb]d:

Whole body:
m .

; Ki [(m)m 61.m + (X709) g Y g)] < 500 mrem/yr (1)

Skin
m . N
z [ty #1007, By (0 &3] ¢ 3000remsy (2) '

3.3.2 Radioiodines and Particuiates

Part "b" of Technical Specification 3.11.2.1 requires that the release rate
limit for all radioiodines and radiocactive materiais in particulate form and
radionuclides other than noble gases must meet the following relationship:

Any organ:

m . .
2P, [wM Qg *+ Yy oig]_<_1soo mrem/yr (3)

The terms used in equations 1 through 3 are defined as follows:

K; = The total body factor due to gamma emissions for each iden-
tified noble gas radionuclide i (mrem/yr per yCi/m3).

L. = The skin dose factor due to beta emissions for each iden-
tified noble gas radionuclide i (mrem/yr per xCi/m).
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The air dose factor due to gamma emissions for each
identified noble gas radionuclide in mrad/yr per uCi/m3
(unit conversion constant of 1.1 mrem/mrad converts air
dose to skin dose).

The dose parameter for all radionuclides other than noble
gases for the inhalation pathway, (mrem/yr per uCi/m3)
and for food and ground plane pathways, mz(mrem/yr per
uCi/sec). The dose factors are based on the critical
individual organ and the most restrictive age group.

The release rate of radionuclide i in gaseous effiuent
from mixed mode release. The main plant release point is
a partially elevated mixed mode release (uCi/sec).

The release rate of radionuclide i in gaseous effluent
from all ground level releases (uCi/sec).

(sec/m3). For partially elevated mixed mode releases
from the main plant vent release point. The highest
calculated partially elevated annual average relative
concentration for any area at or beyond the site boundary.

(sec/m3). For all Turbine Building and Radwaste
releases. The highest calculated ground level annual
average relative concentration for any area at or beyond
the site boundary.

38







. AMENDMENT NO. 3
February 1986

The highest calculated annual average dispersion parameter
for estimating the dose to an individual at the
controlling location due to all ground level releases.

(sec/m3). For the inhalation pathway. The

location is the site boundary in the sector of
maximum concentration. -

m'z. For ground plane pathways. The location
is the site boundary in the sector of maximum

concentration,

The highest calculated annual average disper§ion parameter
for estimating the dose to an individual at the
controlling location due to partially elevated releases:

sec/m3. For inhalation pathway. The location
is the site boundary in the sector of maximum
concentration.

m™2. For ground plane pathways. The location

is the site boundary in the sector of maximum
concentration. ‘

The factors, Li and M;, relate the radionuclide airborne concentrations to
various dose rates assuming 2 semi-infinite cloud. These factors are listed
in Table B-1 of Regulatory Guide 1.109, Revision 1, and in Table 3-1 of this

The X7U values used in the equations for the implementation of Technical

Specification 3.11.2.1 are based upon the maximum long-term annual average at
The distances between the nearest unrestricted area and
the WNP-2 site are listed in Table 3-2. The distances between WNP-2 and the
nearest vegetable garden, milk cow, and beef animal are tabulated in

Table 3-3, along with representative X/Q and D/Q values.

the site boundary.
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The X/Q and D/0 values 1isted in Tabies 3-10 through 3-12 reflect correct ac-
quired meteorological data up to 1983 and were utilized in the initial GASPAR
Computer runs. Subsequent reports will use updated X/Q and D/Q averages Char-
acteristics of WNP-2 gaseous effluent release points are Tisted in Table 3-13.

3.3.2.1 Dose Parameter for Radionuclide i (Pi)

The dose parameters used in Equation 3 are based on:

1. Inhalation and ground plane. (Note: Food pathway is not applicable to
WNP-2 since no food is grown at or near the restricted area boundary.)

2. The annual average continuous release meteorology at the site boundary.
3. The critical organ for each radionuclide (thyroid for radioiodine).

4, The most restrictive age group.

Calculation of P% (Inhalation): The following equation will be used to calcu-

late P% (Inhalation).

P% (Inhaiation) = KA(BR) DFAi (mrem/yr'perpCi/m3) (5)

40



“e



AMENDMENT NO. 3
February 1986

@ where:

KA = A constant of conversion,,‘lo6 pCi/uCi.
BR = The breathing rate of the child age group, 3700 m3/yr.
DFA; = The critical organ inhalation dose factor for the child age

group for the ith radionuclide in mrem/pCi. The total body'is
considered as an organ in the selection of DFAi.

The inhalation dose factor for DFAi for the child age group is listed in

Table E-9 of Regulatory Guide 1.109, Revision 1, and Table 3-4 of this
manual. Resolving the units yields:

= {Inhalation) = (3.7 x 109)(DFAi) (mrem/yr per uCi/m3) (6)

The PI (Inhalation) values for the child age group are tabulated in Table 3-4
of th1s manua]

3.4 10 CFR 50 Release Rate Limits

The requirements pertaining to 10 CFR 50 release rate limits are specified in
Technical Specifications 3.11.2.2 and 3.11.2.3.

Technical Specification 3.11.2.2 deals with the air dose from noble gases and
requires that the air dose at or beyond the site boundary due to noble gases
released in gaseous effluents shall be limited to the following: '

(a) "During any calendar quarter, to <5 mrad for gamma
radiation and to <10 mrad for beta radiation.”

(b) "During any calendar year, to <10 mrad for gamma
radiation and <20 mrad for beta radiation."
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Technical Specification 3.11.2.3 deals with radioiodines and radioactive mate-
rials in particulate form, and requires that the dose to an individual from
radioiodines, radiocactive materials in particulate form, and radionucliides
other than noble gases with half-lives greater than eight days in gaseous

AMENDMENT NO. 3
effluents releasad to unrestricted areas shall be limited to the following:

(a) "During any calendar quarter, to<7.5 mrem."

(b). "During any calendar year, to <15 mrem."

3.4.1 MNoble Gases (Technical Specification 3.11.2.2)

The air dose at or beyond the site boundary due to noble gases released in the
gaseous effluent will be determined by using the following equations.

a. During any calendar quarter, for gamma radiation:

mm

3.17 x 1078 }; M, [(m)goig + (x/q)gqig + (X7Q) Q. + (X/q)mqim]_<_5 mrad (8) l

During any calendar quarter, for beta radiation:

b. During any calendar year, for gamma radiation:

y
!

-8 ) ) v
3.17 x 10 Z:, M, [(m)go,.g + (X/q)gq,-g + (YTG)QO + (n/q)mqim]slo mrad ‘(10){

3.17 x 10-821_: N, [(m)gqig + (X/a) gy + (KO0 + (X/q)mqim]s‘lo mrad (9)
42
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During any calendar year, for beta radiation:

m-inm

3.17 x 10"8 21 N; [(m)goig + (X/q)gqig + (X7Q) Q. + (x/q)mqim]s 20 mrad (11)

whera:

]

(X7Q)

o]

(X/a)g

(X7Q)

m

(X/q)m

H]

The air dose factor due to gamma emmissions for each
identified noble gas radionuclide, in mrad/yr per
uCi/m> (M, values are listed in Table 3-1).

The air dose factor due to beta emissions for each iden-
tified noble gas radionuclide, in mrad/yr per pCi/m3
("i values are listed in Table 3-1).

For ground level release points. The h}ghest calculated
annual average relative concentration for area at or
beyond the site area boundary for long-term releases
(greater than SOO.hr/yr). (Sec/m3)

For ground level release points. The relative
concentration for areas at or beyond the site area
boundary for short-term releases (equal to or Tess than
500 hr/yr). (Sec/m°)

For partially elevated release points. The nighest
calculated annual average relative concentration for
areas at or beyond the site boundary for long-term
releases (greater than 500 hr/yr). (Sec/m3)

"For partially elevated release points. The relative
concentration for areas at or beyond the site boundary
for short-term releases (equal to or less than
500 hr/yr). (Sec/m3)
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= The average release of noble gas radionuclides in
gaseous effluents, i, for short-term releases (equal
to or less than 500 hr/yr) from the main plant
release point, in uCi. Releases shall be cumulative
over the calendar quarter or year, as appropriate.

'qig = The average release of nob]e.gas radionuclides in
gaseous effluents, i, for short-term releases (equal”
to or less than 500 hr/yr) from Radwaste and Turbine
Building, in uCi. Releases shall be cumulative over
the calendar quarter or year, as appropriate.

The average release of noble gas radionuclides in
gaseous releases, i, for long-term releases (greater
than 500 hr/yr) from the main plant release point,

in uCi. Release shall be cumulative over the
calendar quarter or year, as appropriate.

H

The average release of noble gas radionuclides in
gaseous effluents, i, for long-term releases (greater
than 500 hr/yr) from Radwaste and Turbine Building,
in uCi. Releases shall be cumulative over the
calendar quarter or year, as appropriate.

O
i

ig

3.17 x 1078

n

The inverse of the number of seconds in a year.

3.4.2 Radioiodines and Particulates (Technical Specification 3.11.2.3)

The following equation calculates the dose to an individual from radioiodines,
radioactive material in particulate form, and radionuclides other than noble
gases with half-lives greater than eight days in gaseous effluents released to
ghe unrestricted areas:
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a. During any calendar quarter:

-8 '
3.17 x 10 ; R1. [winm W+ ”gQig + wgqig]s 7.5 mrem (12)
b. During any calendar year:
3.17 x 1078 :E: R: M Q. +wq. +4WQ. +wgq < 15 mrem (13)
* 3 il "mYim miim  "gig gltig|— "~ " I
vhere:
Q%m Qig = The releases of radionuclides, radioactive materials in
H
particulate form, and radionuclides other than noble
gases in gaseous effluents, i, for long-term releases
greater than 500 hr/yr, in xCi. Releases shall be cumu-
lative over the calendar quarter or year, as appropriate
(m is for mixed mode releases, g is for ground Tevel l
releases).
I q_;g = The releases of radionuclides, radioactive materials in |

particulate form, and radionuclides other than noble

gases in gaseous effluents, i, for short-term releases
equal to or less than 500 hr/yr, in uCi. Releases shali

be cumulative over the calendar quarter or year as
appropriate (m is for mixed mode releases, g is for

ground level releases), I
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a wm’wg = The dispersion parameter for estimating the dose to an |
individual at the controlling Tocation for Tong-term
( >500 hr.) releases (m is for mixed mode releases, g is
for ground level releases).

(X7Q) for the inhalation pathway, in sec/m3.

=
]

W

(D7Q) for the food and ground plane pathways in
meters 2,

X
<
n

The dispersion parameter for estimating the dose to an
individual at the controlling location for short-term

(< 500 hr.) releases {m is for mixed mode releases, g is
for ground level releases). |

e ?l‘

(X7q) for the inhalation pathway; in sec/m3.

(D7q) for the food and ground plane pathways in
meters~2,

x
]

w
—
~3

x
—
o
1

{]

The inverse of the number of seconds in a year.

R, - = The dose factor for each identified radionuclide, i, in
mz(mrem/yr per uCi/sec) or mrem/yr per uCi/mB. ]

46 :






AMENDMENT NO. 3
February 1986

3.4.2.1 Dose Parameter for Radionuclide i (Ri)

The Ri values used in equations 12 and 13 of this section are calculated
separately for each of the following potential exposure pathways:

Inhalation .
Ground plane contamination
Grass~cow/goat-milk pathway
Grass-cow-meat pathway
VYegetation pathway

o O O O O

Monthly dose assessments for WNP-2 gaseous effluent will be done for all age
groups. ’ :

Calculation of Rg (Inhalation Pathway Factor)

R} (Inhalation) = K' (8R), (DFA,), (mrem/yr per uCi/m°) (14)
where:
R§ = The inhalation pathway factor (mrem/yr per uCi/m3).
K1 = A constant of unit conversion, 106 pCi/uCi.
(BR)a = The breathing rate of the receptor of age group (a) in

meter3/yr. (Infant = 1400, child = 3,700, teen = 8,000,
adult = 8,000, From P.32 NUREG-0133). .
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= The maximum organ inhalation dose factor for receptor of
age group {a) for the ith radionuclide (mrem/pCi). The
total body is considered as an organ in the selection of
(DFAi)a’ (DFAi)a values are listed in Tables E-7
through E-10 of Regulatory Guide 1.109 manual, Revision
1. Values oﬁ R% are listed in Table 3-5.

Calculation of R? (Ground Plane Pathway Factor)

R?(Ground Plane) = kM3 (SF)(DFG,) (1-e

where:

DFGi

SF

-l\it

Ground plane pathway factor (m2 X mrem/yr per uCi/sec).

A conversion constant of (105 pCi/uCi).

A conversion constant - (8760 hr/yr).

The decay constant for the ith radionuclide (sec”1).

Exposure time, 4.73 X 108 sec (15 years).

The ground plane dose conyersion factor for the ith radio-
nuclide, as l1isted in Table E-6 of Regulatory Guide 1.109,
Revision 1 (mrem/hr per pCi/mz).

Shielding Factor (dimensionless)--0.7 if building is

present, as suggested in Table E-15 of Regulatory Guide 1.109,
Revision 1.

48

)/ (m2 x mrem/yr per pCi/sec) (15)






«

AMENDMENT NO. 3
February 1986
The maximum organ ingestion dose factor for the ith rad}o-
nuclide for the receptor in age group (a), in mrem/pCi
(Tables E-11 to E-14 of Regulatory Guide 1.109,
Revision 1).

[}

(DFL; ),

The decay constant for the ith radiopuciide, in sec'1.

>
B

= Tne decay constant for removal of activity on leaf and

plant surfaces by weathering, 5.73 X 1077 sec™ (cor-

" responding to a 14-day half-life).

(x4
-+
n

The transport time from pasture to animal, to milk, to
’ receptor, in sec. '

The transport time from pasture, to harvest, to animal, to
milk, to receptor, in sec.

Fraction of the year that the cow/goat is on pasture
(dimensionless).

-*‘
n

f = Fraction of the cow/goat feed that is pasture grass while
the cow is on pasture (dimensionless).

c

The input parameters used for calculating Ri are listed in Table 3-6 and the

R? values are tabulated in Table 3;7.

For Tritium:

In calculating Rg, pertaining to tritium in milk, the airborne concentration
rather than the deposition will be used:

Rg (Grass-Cow/Geat-Milk Factor) =

xAC FnQ¥ap (OFL), [0.75(0.5/H)] (meem/yr per uCi/m°) (17)
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' tf The transport time from pasture to receptor, in sec.

th The transport time from crop field to receptor, in sec.

The input parameters needed for solving equation 18 are listed in Table 3-7.
For Tritium:

In calculating the‘R¢ for tritium in meat, the airborne concentration is used

rather than the deposition rate. The following equation is used to calculate

the R? values for tritium:

R¥ (Grass-Cow-leat Pathway) =

kA C [FfQFUap (DFLi)a] [9.75(0.5/H)] (mrem/yﬁ per uCi/m3) (19)

Where the terms are as defined in equations 16-18, R? values for tritium

pertaining to the infant age group is zero since there is no meat consumption
by this age group.

Calculation of R¥ (Vegetation Pathway Factor)

R¥ (Vegetation Pathway Factor) =

=\, =X,
t Aty

' (r) L it .S

(m2 X mrem/yr per uCi/sec)
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R¥ (Vegetation Pathway Factor) =
AC I L S . ., 3 ”
K7K UafL + Uafg (DFLi)a 0.75(0.5/H)| (mrem/yr per uCi/m”) (21)

Where all terms have been defined above and in equations 15-18, the Rg value

for tritium is zero for the infant age group due to zero vegetation consump-
tion rate by that age group. The input parameters needed for solving
equations 20 and 21 are listed in Table 3-8,

3.4.3 Annual Doses At Special Locations

Tne Radioactive Effluent Release Report submitted within 60 days after January
1 of each year shall include an assessment of the radiation doses from radio-
active gaseous effluents to, "Members of the Public", due to their activities
inside the site boundary during the report period.

Annual doses within the site boundary have been determined for several loca-
tions using the NRC GASPAR computer code and source term data from Table
11.3-7 of the FSAR. These values are listed in Tables 3-16 and 3-17. Of the
locations 1isted within the site boundary, only two, the DOE Train and WNP-2
Visitor Center are considered as being occupied by a "Member of the Public".
Annual doses to the maximum exposed “"Member of the Public" shall be determined
for an individual at the WNP-2 VYisitor Center bhased on occupancy of 8 hours
per year due to it being the higher of the two locations.

3.5 Ccmpliance with Standard Technical Specification 3.11.2.4

tandard Technical Specification 3.11.2.4 states:

"The GASEOUS RADWASTE TREATMENT SYSTEM shall be in opera-
tion in either the normal or charcoal bypass mode. The
charcoal bypass mode shall not be used unless the offgas
post-treatment radiation monitor is OPERABLE as specified
in Table 3.3.7.11-1."

"APPLICABILITY: Whenever the main condenséer steam jet afr
ejector (evacuation) system is in operation.”
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. Prior to placing the Gaseous Radwaste Treatment System in the charcoal bypass
mode, the alarm setpoints on the ﬁain plant vent release mpnitor shall be set
to account for the increased percentages of short-lived noble gases. MNcble
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.

3.6 Calculation of Gaseous Effiuent Monitor Alarm Setpoints

3.6.1 1Introduction

The following procedure usad to ensure that the dose rate in the unrestricted
areas due to noble gases in the WNP-2 gaseous effiuent do not exceed 500
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mrem/yr to the whole body or 3000 mrem/yr to the skin., The initial setpoints
determination is calculated using a conservative radionuclide mix obtained
from the WNP-2 GALE code. Once the plant is operating and sufficient measur-
able process fission gases are in the effluent, then the actual radionuclide
mix will be used to calculate the alarm setpoint.

3.6.2 Setpoint Determination -for all Gaseous Release Paths

The setpoints for gaseous effluent are based on an instantaneous nobie gas
dose rates. A monthly analysis of radioiodines and radionuclides in particu-
late form will be performed to ensure compliance with 10 CFR 20 and 10 CFR 50
Appendix I 1imits. The three release points will be partitioned such that
their sum does not exceed 100 percent of the 1imit. Originally, the setpoints
will be set at 40 percent for the reactor building, 40 percent for the turbine
building and 20 percent for the radwaste building. These percentages could
vary at the plant discretion, should the operational conditions warrant such
change. However, the combined releases due to variations in the setpoints
will not result in doses which exceed the 1imit stated in technical specifica-
tion. Both skin dose and whole body setpoints will be calculated and the
Tower 1imit will be used.

3.6.2.1 Setpoints Calculations Based on Whole Body Dose Limits

The fraction (1) of the total gaseous radioactivity in each gaseous effluent
release path (j) for each noble gas radionuclide i will be determined by using
the follewing equation: '

C..
ij = T3
where:
Cij = The measured individual concentration of radionuclide i in the

gaseous effluent release path j (uCi/cc).
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February 1986

ch = The measured total concentration of all noble gases identified
in the gaseous effluent release path j (xCi/cc).

Based on Technical Specification 3.11.2.1, the maximum acceptable release rate |
of all noble gases in the gaseous effluent release path j is calculated by
using the following equation:

e (uCi/sec) (23)
QTJ = m #Ci/sec ‘ 23
T
K0y KTy
where:
QTJ = The maximum acceptable release rate (uCi/sec) of all nobie gases
in the gaseous effluent release path j (uCi/cc).
Fi = Fraction of total dose allocated to release path j.
500 = Whole body dose rate 1imit of 500 mrem/yr as specified in Tech-
nical Specification 3.11.2.1a.
X/Qj = Maximum normalized diffusion coefficient of effluent
: release path j at the site boundary (sec/m3). Turbine
Building and Radwaste Building values are based on average
annual ground level values. Main plant vent release
values are for mixed mode and may be ejther short term or
average annual value dependent upon type of release.
K; = The total whole body dose factor due to gamma emission from

noble gas nuclide i (mrem/yr per uCi/m3) (as listed in
Table B-1 of Regulatory Guide 1.109, Revision 1). ,
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”ij = As defined in equation 22.
m = Total number of radionuclides in the gaseous effiuent.
j = Different release pathways. ot

The total maximum acceptable concentration (CTj) of noble gas radionuclides
in the gaseous effluent release path j (xCi/cc) will be calculated by using
the following equation: )

e = ST ucizee) (24)
Tj TJ‘ #
where:
ch = The total allowed ccncentration of all noble gas radionuclides

in the gaseous effluent release. path j (uCi/cc). I

Qr = The maximum acceptable release rate (uCi/sec) of all noble gases
in the gaseous effluent release path j.

R. = Tne effluent release rate (cc/sec) at the point of release. |

To determine the maximum acceptable concentration (CiA) of ncble gas radio-
nuclide i in the gaseous effluent for each individual noble gas in the gaseous
effluent (uCi/cc), the following equation will be used:

C.. = ”,-jc (uCi/cc) (25)

ij TJ
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The maximum acceptable release rate of all noble gases in the
gaseous effluent release path j in uCi/sec.

The maximum annual normalized diffusion coefficient for release
path j at the site boundary (sec/m3).

Fraction of total allowed dose.

The skin dose factor due to beta emission for each identified
noble gas radionuclide i in mrem/yr per pCi/m3 (Li values
are listed in Table 3-1).

The air dose factor due to gamma emmissions for each identitied
noble gas radionuclide, in mrad/yr per pCi/m3 (Mi values
are listed in Table 3-1).

A conversion factor to convert dose in mrad to dose equivalent
in mrem.

-’

Skin dose rate limit of 3000 mrem/yr as specified in Technical
Specification 3.11.2.1.
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Radionuclide

Total Body

DoseKFactor

1

ale 3-1

DOSE_FACTORS FOR HOBLE GASES AND DAUGHTERS*

Skin Dgse Factor

1

Gamma Air -
Dose ﬁactor

1

i

Beta Air
PDose ﬁactor

Kr-85m
Kr-85
Kr-87
| Kr-88
| Kr-89
B Kr-90
‘ Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
Ar-41

09

(mrem/yr per uCi/m3)

1.17E+03%*
1.61E+01
5.92E+03
1.47E+04
1.66E+04
1.56E+04
9.15E401
2.51E402
2.94E402
3.12E+03
1.81E+03
1.42E403
8.83E+03
8.84E+03

(mrem/yr per pCi/m3)

1.46E+03
1.34E+03
9.73E+03
2.37e+03
1.01E+04
7.29E403
4.76E+02
9.94E+02
3.06E+02
7.11E+02
1.86E+03
1.22E+04
4.13£403
2.69E403

(mrad/yr p

1.23E403
1.72E+00
6.17E403
1.52E404
1.73E+04
1.63E+04
1.56E+02
3.27E+02
3.53E+02
3.36E+03
1.92E+03
1.51E+03
9.21E+03
9.30E+03

er uCi/m3)

(mrad/yr per uCi/m3)

1.97E+03
1.95E+03
1.03E+04
2.93E+03
1.06E+04
7.83E+03
1.11E+03
1.48E+03
1.05E403
7.39E+02
2.46E+03
1.27E+04
4.75E+03
3.28E+03

*The 1isted‘dose factors are for radionuclides that may he detected in gaseous effluents.

*%7_§6E-02 = 7.56 x 102,

The values listed above were taken from Table B-1 of NRC Regulatory Guide 1.109, Revision 1.
were multiplied by 106 to convert picocuries'] to microcuries'1.

The values

9861 A4enuaqgad
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Nuclide

H-3
I-131
1-133
Cr-51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Zn-65
Sr-89
Sr-90
Ir-95
Mo-99
Cs-134
Cs-137
Ba-140
Ce-141
Ce-144

Table 3-4

DOSE RATE PARAMETERS
IMPLEMENTATION OF 10 CFR 20, AIRBORNE RELEASES

AMENDMENT NO. 3
February 1986

Child Dose Factor*

DF A, DFG,
mrem/hr

secA'1 mrem/pCi pCi/m2
1.8E-09 3.0E-07 0.0
1.0E-06 4,4E-03 3.4E-09
9,26-06 _ 1.0E-03 4.5E-09
2.9E-07 4,.6E-06 2.6E-10
2.6E-C8 4,3E-04 6.8E-09
8.5E-09 3.0E-05 0.0
1.8E-07 3.4E-04 9,4E-09
1.1E-07 3.0E-04 8.2E-09
"4,2E-09 1.9E-03 2.0E-08
3,3£-08 2.7E-04 4.6E-09
1.5E-07 5,8E-04 6.56-13
7.9€-10 - 2,7E-02 2.6E-12%*
1.2E-07 6.3€-04 5.8E-09
2.9E-06 3.7E-05 2.2€-00
1.1E-08  2.7E-04 1.4E-08
7.38-010  2.5E-04 4,9E-09
6,3E-07 4,7E-04 2.4E-09
2.4E-07 1.5E-04 6.2E-10
2.8E-08 3.2E-03 2.5E-09

* Maximum Organ

I
P

Inhalation

mrem/yr

uCi/m3

1.1E+03
1.6E+07
3.7E+06,
1.7E+04
1.6E+06
1.1E+05
1.3E+06
1.1E+06
7.0E+06
1.0E+C6
2.2E+06
1.0E+08
2.3E+06
1.4E+05
1.0E+06
9,3E+05
1.7€+06
£.4E+05
1.2E+07

**No data is listed for Sr-90 in Table E-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 3-5a

DOSE RATE PARAMETERS--IHPLEMENTATION OF 10 CFR 50, AIRBORNE RELEASES

Age Group: Infant

Dose Parameters (Maximum 0; an)
IiRalation Ground MITK [Con) Bk {toat)
G C {

R

Ry Ry Ry i
Nuclide sec*! mrem/yr e x mren/yr e x wren/yr e x uren/yy

(uCi/m3) {uCi/sec) {uCi/sec) {,C1/scc)
n-3 1.8E-9 6.5E42 0.0 3.4E43 7.0E+43
I-131 1.0E-6 1.5€¢7 1.0E47 2.4E411 4,311
1-133 9.26-6 3.6E46 1.5€46 2.2E49 4,0E49
Cr-51 2.9£-7 1:3E44 5.5E16, 2.0E16 3.5E45
Fe-55 8.5€-9 8.7€44 0.0 7.0E+7 7.1E46
fe-59 1.86-7 1.0846 3.2E48 1.7€48 3.2E¢7
Hn-54 2.6E-8 9.9E45 1.6£49 2.0E47 - 2.9E46
Co-58 1.1E-7 71.8E45 4.4E48 2.8E;7 4.5E46
Co-60 4,26-9 4.5€146 2.5E410 1.1E48 1.4€47
Sr-89 1.5£-7 2.0E16 2.5E44 5.6E49 1.6E410
Sr-90 71.9€-10 4.1E47 8.9£46% 7.1E410 1.7ee1
Ko-99 2.9€-6 1.3E45 4.7546 1.6E48 2.4E48
Cs-134 1.1€-8 - 7.0E45 8.0E49 3.6E410 136411
Cs-136 5.9E-7 5.6E44 1.7648 2.6E49 ) 1.2E410
Cs-137 7.3£-10 6.1E45 1.2E410 3.4E010 1.2E411
Ba-140  6.3E-7 1.6E46 2,364 1.1E48 1.9647
Ce-~141 2.4c-7 5.2E45 1.5€47 J.6E17 6.2E16
Ce-144 2.8E-8 9.8E46 8.0E+7 1.1E48 6.0E+7

sMo data is Yisted for Sr-90 in Table E-6 of Requlatory Guide 1.109, Revision 1,
Y-90 values were used for the dose conversion factor for Sr-90.
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Table 3-5b
DOSE RATE PARAMETERS--IMPLLMENTATION OF 10 CFR 50, AIRGORHE RELEASEé

Age Group: Child

Dose Parameters (Haxisum Organ)

Tohalation Ground BTk TTow) Ik {Coat) Yegetables Heat
Ri A Ry K N K
Hucl ide sccA" nren/yr mz X ferem/yr mz X gren/yr m2 X wren/yr mz X prea/yr m2 X mren/yr
(C1 /) (1C1/sec) (1Ci/sec) (1C1/sec) (,Ci/sec) (.C1/sec)
-3 1.8E-9 1.1E43 0.0 2.3643 i 4.6E43 5.6E43 3.4E42
-1 1.0E-6 1.6E47 1.0E47 9.9£410 1.8E411 1.1E410 1.3E49
I-133 9.2E-6 3.8E46 1.5E46 9,2€48 1.7€49 1.7€48 3.0E+}
Cr-51 2.5E-7 1.7614 5.5€16 2.3E16 4.1E45 5.3E46 2.0E+5
fe-55 8.5E-9 1.1E45 0.0 5.8£¢7 9.1E46 J.9E40 2.4E48
Fe-59 1.0E-7 1.3£46 3.2E48 - 9.0E47 1.6E47 6.0E48 2.8E48
in-54 2.6E-8 1.6E16 1.6E49 1.1E47 1.6€46 6.3E48 "4, 1E46
Co-58 1.1€-7 1.1E46 4,4E48 J.2E47 5.2E46 3.4E48 4.4E47
Co-€0 4,269 1.1E46 2.5€410 1.3E48 1.8E47 ° . 2.0E49 2.1E18
Sr-09 1.5E-7 2.2E146 2.5644 3.0E49 8,6€49 J.3EN0 2.2E48
Sr-90 7.8E-10 1.0E48 8.9E46* 6.5E410 O T1.6E41 1.3E412 6.1E49
110-99 2,9E-6 1.4E45 4.7516 8.8L47 1.3E48 7.0E46 1.3E45
Cs-134 1.1E-8 1.0E46 8.0E+9 2.0E10 7.0E410 2.5E+410 7.9£18
Cs-136 5.9E-7 1.7E45 1.7E48 1.2E49 5.6E49 1.5€48 2.0E47
Cs-137 71.3e-10 9.1E45 1.2€410 1.8E410 6.4E+10 2.4E+10 7.5E48
Ba-140 6.3E-7 1.7E26 2.3E47 5.2E47 9.4E46 1.8E48 2.0E+7
Ce-14) 2,4E-7 5.4E15 1.6E+7 3.6E+7 6.2E46 J.6E48 6.0E46
Ce-144 2.8E-8 1.2E47 8.0E+7 4.0E48 5.9847 ° 9.5E19 9.5€47

Alo data s listed for Sr-50 in Table £-6 of Regulatory Guide 1.109, Revision V.
Y-90 values were used for the dose conversion factor for Sr-90.
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Table 3-8¢

DOSE RATE PARAMETERS--IAPLEMEHTATION OF 10 CFR 50, AIRBORNE RELEASES

Age Group:

Teen

Dose Parameters (Maximua Organ)

*lla data is listed for Sr-90 in Table E-6 of Regulatory Guide 1.109, Rev. 1.
Y-90 values wiere used for the dose conversion factor for Sr-90.

Inhalatian Ground Tk (Cotr} JN% {Goat) Vegetables Heat
Ry Ry R A Ry B
tuclide scé" ___wren/yr m2 X aren/yr mz x grem/yr m2 x mren/yr émz X wren/yr m2 X mren/yr
(HCiIm{) {uCi/sec) {uC1/sec) (uCi/sec) {uC1/sec) (uCi/sec)

-3 1.8£-9 1.3643 0.0 1.4E43 2.9E43 3.5E43 2.8E+2

- 1-13) 1.0E-6 1.5E47 1.0E47 5.1E810 9.1E+410 7.0E49 8.4E48
1-133 9,2E-6 2,9€16 1.5E46 3.9E48 71.0E+48 9.4E47 1.7ER
Cr-5) 2.9E-7 2.1E44 §.5E46 3.6E46 6.4E45 8.5€46 4.1E4S
Fe-55 8.5£~9 1.2E15 0.0 1.66+47 3.6E+46 3.0£48 8.8E+7
Fe-59 1.8£-7 1-.5E46 3.2648 1.3648 2.3E47 8.7E+8 §.2648
Hn-54 2.6E-8 2.0E+6 1.6E49 1.5E47 2.2E46 3.7€48 7.4E46
Co-58 1.1E-7 1.3E46 4.4E48 5.0E47 8.1E46 5.4E48 8.9847
Co-60 4.2E-9 6.7646 2.5€410 2.0E48 2.8E47 3.1E49 4.1E48
Sr-89 1.5€-7 2.4E16 2.5E44 1.2E49 3,549 1.3E410 1.1E48
Sr-90 7.9E-10 1.1€48 8.9E16* 3.8£410 9.4E410 7.9E411 4.7E49
¥o-99 2.9E-6 2.7E45 4,766 5.2E47 7.8E47 , 5.5E46 1.0E45
Cs-134 1.1E-8 5.5€¢5 8.0E49 1.2E410 4.4E110 1.5E410 6.5E48
Cs-136 5.98-7 1.9€45 1.7E48 7.9E48 3.5E49 1.0£410 1.6E+7
Cs-137 7.3E-10 8.5€45 1.2E410 1.0C410 3.5€410 1.3E410 5.4E48
Ba-140 6.3E-7 2.0E46 2.3£17 3.3e47 6.0E46 1.2E48 1.6E47
Ce-141 2.4€-7 6.1€45 1.66+47 4.4E47 7.7E46 4.6E10 9.8E16
Ce-144 2.8E-8 1.3e47 8.0E47 5.0E+48 7.4E47 1.2E410 1.6E48
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Table 3-5d '
DOSE RATE PARAMETERS--IMPLEMENTATION OF 30 CFR S0, AIRGGRUE RELEASES

Age Group: Adult

Dose Pavameters (Maximum Organ)

Mo data §s listed for Sr-90 in Table E-6 of Regulatory Guide 1.109, Revision 1.
Y-90 values were used for the dose conversion factor for Sr-90,

Trhalation Ground FiTk (Cow} HITk {Goat) Yegetables Heat
g K 5 K K o
Muclide seﬁ', zren/yr uz X mrea/yr - mz %X mren/yr nz X mrem/yr mz x prea/yr mz X _mrem/yr
(,sl/na) {,C1/sec) {,Ci/sec) (,C1/sec) (,Ci/sec) (,.C1/sec)
i-3 1.8E-9 1.3683 0.0 1.1E43 2.2Ei5 3:05*3 ‘ 4,7E42
1-131 1.0E-6 1.2E47 1.0E47 3.2E410 5.7E+410 8,2E49 . 1.2E49
1-133 9,2E-6 2.2E46 1.5E46 2.318 4.1E48 1.1E48 2.2EQ)

" gr-81 2.9E-7 1.4€414 5.5€46 3.1E46 5.5E45 8.IEt6 71.7E45
Fe-55  8.5E-9 7.2644 0.0 1.3647 2.0E46 1.8648 1.5648
Fe-59 1.8E-7 1.0E+6 3.2648 1.0E+8 1.9E47 8.0E48 9.2E48 ot
Mn-54 2.6E-8 1.4E46 1.6E49 1.3E47 1.9E46 8.5E40 1.4E47
Co-58 1.1E-7 9,3E45 4.4E48 4.4E47 T.1E46 5.3E48 1.7648
Co-60 4.26-9 6.0E6 ) 2.5€410 1.7€48 2.4E47 2.9E49 7.6£48
Sr-89 1.5€-7 1.4E46 2.5E44 6.5€48 1.9E49 8.2E49 1.3E48
Sr-90 1.9€-10 9,9€47 B.9E46* 2.76410 6.7E410 6.26111 | - 7.2E49 .
Mo-99 2.9£-6 2.5E15 4,7€16 2.9647 - 4.4E+47 6.0E46 1.2E45
Cs-134 1.1E-8 8.5E45 8.0E19 7.0E49 2.5£410 9.9£19 8.2E48
Cs-136  5.9E-7 1.5E15 1.7E48 4.6E48 2.1E49 9.0E47 2.1E47
Cs-137 | 7.3E-10 6.2E15 1.2€410 5.6E19 ©1.56410 8.3E49 6.7E48
Ba-140  6.3E-7 1.3E46 2.3E47 2.5E+7 4.4E46 1.4E48 2.6E47
Ce-141 2.4E-7 3.6E15 1.5E47 3.3847 5.7E46 4.0E+8 1.6E47
Ce-144 2.8E-8 8.6£17 8.0E47 3.7c48 5.4E+7 1.0E410 2.5E48
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INPUT PARAMETERS FOR CALCULATING R?

Table 3-6

AMENDMENT -NO., 3
February 1986

Parameter Value Table*
r (dimensionless) 1.0 for radioiodine E-15
0.2 for particulates E-15
Fm (days/liter) Each stable element E-1
Uap (1iters/yr)--Infant 330 "o E-5
--Child 330 E-5
--Teen 400 E-5
-=-Adult 310 E-5
(DFLi)a (mrem/pCi) Each radionuclide . E-11 to E-14
2
YP (kg/m") 0.7 £-15
Y  (kg/n%) 2.0 E-15
te (seconds) 1.73 x 10? (é»days) E-15
t, (seconds) 7.78 x 10° (90 days) -  E-15
Qe (kg/day) 50 for cow E-3 1
6 for goat £-3
MNUREG-0133

fs (dimensionless) 1.0

fp (dimensionless) 0.5 for cow Site specific

0.75 for goat 'Site specific

*0f Regulatory Guide 1.109, Revision 1 unless stated otherwise.
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AMENDMENT NO. 3
. February 1986

Table 3-7

INPUT PARAMETERS FOR CALCULATING R?

Parameter Value Table*
r (dimensionless) 1.0 for radiciodine E-15
0.2 for particulates E-15
Fe (days/kg) Each stable element E-1
Uap (kg/yr)=--Infant 0 : | E-5
--Child 41 £E-5
--Teen 65 E-5
-=-Adult 110 £-5
(DFLi)a {mrem/pCi) Each radionuclide £-11 to £-14
Y, (kg/m?) 0.7 - E-15
2 | l
Ys (kg/m") . 2.0 E-15
: |
te (seconds) 1.73 x 10° (20 days) E-15 1
. i
ty (seconds) 7.78 x 106 (90 days) E-15 1
‘ l
' |
Qp (kg/day) 50 E-3

*0f Regulatory Guide 1.109, Revision 1.
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AMENDMENT NO. 3
February 1986

Table 3-8
INPUT PARAMETERS FOR CALCULATING RZ
Parameter Value Table*
r (dimensionless) 1.0 for radioiodine E-1
0.2 for particulates E-1
(DFLi)a (mrem/pCi) Each radionuclide E-11 to E-14
U: (kg/yr)--Infant 0 E-5
--Child 26 E-5
--Teen 42 E-5
--Adult 64 E-5
Ug (kg/yr)--Infant 0 E-5
--Child 520 E-5
--Teen 630 E-5
-=-Adult 520 E-5
fL (dimensionless) Site specific (default = 1.0) E-5
f (dimensionless) Site specific (default = 0.76) RG 1.109, p 28

(seconds)
th (seconds)

-Y (kg/mz)-

8.6 x 10% (1 day)

5.18 x 105 (60 days)

2.0

*0f Regulatory Guide 1.109, Revision 1.
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Table 3-9

INPUT PARAMETERS NEEDED FOR CALCULATING DOSE

AMENDMENT NO. 3
February 1986

TO THE MAXIMUM INDIVIDUAL FROM WNP-2 GASEQUS EFFLUENT

Source terms

n

Input Parameter Value Reference*
Distance to Maine (miles) 3000 Ref 1
Fraction of year leafy vegetables
are grown 0.42 Ref 2
Fraction of year cows are on pasture 0.5 Ref 2
Fraction of crop from garden 0.76 Ref 3
Fraction of daily intake of cows
derived from pasture while.on pasture 1.0 Ref 3
Annual average relative humidity (%) 53.8 Ref 4
Annual average temperature (F°9) 53.0 Ref 5
Fraction of year goats are on pasture 0.75 Ref 2
Fraction of da%1y intake of goats :
derived from pasture vwhile on pasture 1.0 Ref 2
Fraction of year beef cattle are on
pasture 0.5 Ref 2
Fraction of daily intake of beef
cattle derived from pasture while on
pasture 1.0 Ref 2
Population within 50 miles of plant
and the year that the population is
used 336,115 (year 2000) Ref 6
Annual 50-mile milk production |
(Titers/yr) 9.91E+06 Refs 7 & 9
Annual 50-mile meat production
(kg/yr) 3.54E+06 Refs 6, 7, & 9
Annual 50-mile vegetable production
(kg/yr) 2.0E+07 Refs 6, 7, & 9

Ref 8

>
«



Table 3-9 (contd.)

Input Parameter

Value

AMENDMENT NO. 3
February 1986

Reference

X/Q values by sector for each dis-
tance §recircu1ation, no decay)
(sec/m?)

X/Q values by sector for each dis-
tance (recirculation, 2.2g days
decay, undepleted) (sec/m¥)

X/Q values by sector for each dis-

. tance (recirculation, 830 days

)

C/Q values by sector for each dis-
tance (1/m2)

decay, depleted) (sec/m

See Tables 3-11
through 3-12

See Tables 3-11
through 3-12

See Table 3-11
through 3-12

See Table 3-11
through 3-12

*References are listed in Table 3-14,
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Ref 10

Ref 10

" Ref 10

Ref 10






Reference
Reterence
* Reference
Reference
Reference

Reference

Reference
Reference
Reference

Reference

(742

10

AMENDMENT NO. 3
February 1986

Table 3-14
PEFEREMCES FOR VALUES LISTED IM TABLE 3-2

U.S. Map

Site Specific l
Regulatory Guide 1,109, Revision 1, Table E-15 |
Section 2.3, WNP-2 FSAR, Table 2.3-20

Section 2.3, WNP-2 FSAR, page 2.3-3

»

Keith E. Yandon, Cctober 1980, "Projections and Distributions
of Population Within a 50-Mile Radius of Washington Public
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TABLE 3-16 AMNUAL DOSES AT SPECIAL LOCATIONS WITHIN WNP-2 SITE BOUNDARY

Source: WNP-2 Gaseous Effiuent .

Whole Thyroid
Distance Occupancy Body Dose Dose
Location (Miles) (hrs/yr) (mrem/yr) (mrem/yr)
BPA Ashe Substation 0.5 N | 2080 1.1E+00 1.7E+00
DOE Train 0.5 SE* 78 6.7E-02 1.0E-01
Wye Burial Site 0.5 Wi 8 4.1E-03 6.5E-03
WNP-1 1.2 ESE 2080 3.8E-02 1.3E-01
WNP-4 1.0 ENE 2080 7.0E-02 1.1E-01
'WNP-2 Visitor Center 0.08 ESE 8 8.6E-02 1.3-01
Taylor Flats** 4,2 SE 8760 3,1E-02 5.26+00
Site Boundary*** 1.2 SE 8760 * 1.1E+00 1.7E+00

*The sector with the-highest X/Q values (within 0-0.5 mile radius) was

used.

**Not within site boundary.

Closest residental area representative of

maximum individual dose from plume, ground, ingestion, and inhalation exposure
pathways. Inciuded for comparison.

***Assumed continuously occupied.
Inhalation and Ground Exposure pathways. No food crops.
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TABLE 3-17 ANNUAL OCCUPIED AIR DOSE AT SPECIAL LOCATIONS

Location

BPA Ashe Substation
DOE Train

Wye Burial Site
WNP-1

WNP-4

WNP-2 Visitor Center
Taylor Flats*

Site Boundary

*Not within site boundary.

comparison,

WITHIN WNP-Z2 SITe BOUNDARY

Annual Annual
Beta Air dose Gamma Air Dose
(mrad) (mrad)
8.9e-01 1.5E+00
5,3E-02 9.2E-02
3.2E-03 5.7€-03
3.3E-02 2.8E-02
5.3E-02 8.5E-02
7.0E-02 1.2£-01 ‘
2.3E-02 -1.4E-02
8.7E-01 1.5E+00

Closest residential area.
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4,0 COMPLIANCE WITH 40 CFR 190

4,7 Technical Specification Requirement.

Technical Specificaiion 3.11.4 states, "The annual (calendar year) dose or
dose commitment to any Member of the Public, due to release of radioactivity
and radiation, from uran1um fuel cycle sources shall be limited to less than
or equal to 25 mrems to ‘the total body or any organ, except the thyroid, which
shall be 1imited to Tess than or equal to 75 mrems.

4,2 0DCM Methodology for Determining Dose and Dose Commitment from Uranium
Fuel Cycle Sources

The annual dose or dose commitment to a Member of the Public for the uranium
fuel cycle sources is determined as:

a) Dose to the total body due to the release of rad1oacu1ve materials in
liquid effluents. ’

b) Dose to any organ due to the release of radioactive materials in liquid
effluents.

c) Air doses due to noble gases released in gaseous effluents.
d) Dose to any organ due to the release of radioiodines, tritium and radio-
nuclides in particulate form with half-lives greater than 8 days in

gaseous effluents,

e) Dose due to direct radiation from the plant.
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The annual dose or dose commitment to a Member of the Public from the uranium
Tuel cycle sources is determined whenever the calculated doses from the
release of radioactive materials in Tiquid or gaseous effluents exceed twice
the limits in Technical Specification 3.11.1.2a, 3.11.1.2b, 3.11.2.2a,
3.11.2.2b, 3.11.2.3a, or 3.11.2.3b. Direct radiation measurements will also
be made to determine if the limits of Specification 3.11.4 have been exceeded.

4,2,1 Total Dose from Liquid Effiuents

The annual dose to a Member of the Public’ from liquid effluents will be
detefmined using NRC LADTAP computer code, and methodology presented by
aquation (5) in Section 2.4, It is assumed that dose contribution pathways to
a Member of the Public do not exist for areas within the site boundary.

4,2.2 Total Dose from Gaseous Effluents

The annual dose to a Member of the Public from gaseous effluents will be
determined using MRC GASPAR computer code, and methodology presented by
equations (10), (11) and (13) in Section 3.4. Appropriate atmospheric
dispersion parameters will be used.

4,2.3 Direct Radiation Contribution

The dose to a Member of the Public due to direct radiation from the reactor
slant will be determined using thermoluminescent dosimeters (TLDs). TLDs are
placed at sample locations and analyzed as per Table 5-1.

TLD stations 1S-16S are special interest stations and will not be used for
direct radiation dose determinations to a Member of the Public.
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Radiological environmental monitoring activities implemented by PPM 1.11:1
"Radiological Environmental Monitoring Program (REMP) Implementation Proce-
dure", as detailed in the following sections, meet or exceed the criteria of
the REMP pian as“specified by Plant Technical Specifications, 3/4.12.

5.1 Radiological Environmental Monitoring Program (REMP)

Environmental samples for the REMP are collected in accordance with Table

5-1. This table provides a detailed outline of the environmental sampling
plan including both Technical Specification and non Technical Specification
items by sample type, sample location code, sampling and collection frequency,
and type and frequency of analysis of samples collected within exposure path-
way. Deviations frem the sampling frequency detailed in Table 5-1 may occur
due to circumstances such’as hazardous conditions, malfunction of automatic
sampling equipment, seasonal unavailability, or other legitimate reasons.

When sample media is unobtainable due to equipment malfunction, special
actions per program instruction shall be taken to ensure that corrective
action is implemented prior to the end of the next sampling period. In some
cases, alternate sample collection may be substituted for the missing speci-
men. All deviations from the sampling plan Technical Specification items
detailed in Table 5-1 shall be documented and reported in the Annual Radio-
logical Environmental Operating Report in accordance with PPM 1.10.2, "Routine
or Periodic Reports Required by Regulatory Agencies", Regulatory Guide 4.8 and
BTP.

in the event that it becomes impossible or impractical to continue sampling a
media of choice at currently established location(s) or time, an evaluation
shall be made to determine a suitable alternative media and/or location to
provide appropriate exposure pathway evaluations. The evaluation and any sub-
stitution made shall be implemented in the sampling program within 30 days of
identification of the problem. A1l changes implemented in the sampling pro-
gram due to unavailability of samples shall be fully documented in the nex:
Semiannual Radioactive Effluent Release Report and ODCM per PPM 1.10.1,
"Reportable Events and Cccurrences Required by Regulatory Agencies". Revised
sampling plan table(s) and figure(s) reflecting the new locations and/or media
shall be included with the documentation.
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WNP-2 sampling stations are described in Table 5-2. Each station is identi--
fied by an assigned number or alphanumeric designation, meteorological sector
(16 different, 22-1/2° compass sections) in which the station is located, and
radial distance from WNP-2 containment as estimated from map positions. Also
included-in TqSIe 5-2 is information identifying the type(s) of samples col-
lected at each station and whether or not the specific sample type satisfies a
TéchnicaI-Specification criteria., - Figures 5-1 and 5-2 depict the geographical
locations of each of the sample stations listed in Table 5-2.

5.2 Land Use Census

-

A land use census‘sha11 be conducted in accordance with the requirements of
Plant Technical Specifications. Field activities pertaining to the land use
census (LUC) will be initiated during the growing season and completed no
Tater than September 30 each year. The information obtained during the field
survey is used along with other demographic data to assess popuiation changes
in the unrestricted area 'that might require modifications in the sampling plan
to ensure adequate evaluation of dose committment. More specific data within
each of the 16 meteorological sectors, such as distance to nearest resident,
nearest milk animal, and nearest garden greater than 50m2 (500 ftz) in

size producing broad leaf vegetation shall be identified to support recalcuia-
tion of maximum individual dose estimates. Site-specifi¢ considerations such
as the Deparfment of Energy's Hanford Reservation Site Boundary, within which. -
" WNP-2 is located, may require that specific information be collected beyond a
5-mile (8 km) radius in certain meteorological sectors to adequately identify
pertinent data.

The results of the land use census wiil be submitted no Tater than Cctober 31
of each year for evaluation of individual and. population doses. All changes,
such as a location yielding a greater estimated dose or different location
with a 20 percent greater estimated dose than a currently sampled Tocation,
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will be reported in the next Semiannual Radiological Effluent Report in accor-
dance with PPM 1.10.2 and Technical Specification. The REMP plan, ODCM, will
be changed to refiect new sampling 1ocatjons.

The best available census information, whether obtained by aerial survey,

door-to-door survey, or consultation with local authorities, shall be used to

complete the Land Use Survey and the results reported in the Annual Radiologi-
cal Environmental Operating Report in accordance with PPM 1.10.2 and Technical
Specification requirements. ’

'5.3 Laboratory Intercomparison Program

Analysis of REMP samples is contracted to a provider of radiological analyti-
cal services. By contract, this analytical service vendor is required to con-
duct all activities in accordance with Regulatory Guides 4.1, 4.8, and 4.15
and to include in each monthly report; actions pertinent to their participa-
tion in the Environmental Protection Agency's (EPA) Environmental Radioactiv-
ity Laboratory Intercomparison Studies (Crosscheck) Program. A precontract
award survey and annual audit at the contractor's facility ensure that the
contractor is participating in the Crosscheck Program, as reported.

The results of the contractor's analysis of Crosscheck samples shall be
included in the Annual Radiological Environmental Operating Report in
accordance with PPM 1.10.2 and Technical Specification.

Besides the vendor's required participation in the EPA's Crosscheck Progfam,
the Department of Social and Health Services (DSHS) of the State of Washington

oversees an analytical program for the Energy Facility Site Evaluation Council ’

(EFSEC) to provide an independent test of WNP-2 REMP sampie analyses. The
WNP-2/DSHS split samples are analyzed by Washington State's Office of Public
Health Laboratories and Epidemioloagy, Environmental Radiation Laboratory
(ERL). The State's ERL participates in the EPA Crosscheck Program, as well as
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I TABLE !gl

RADIOLOGICAL ENVIROMMENTAL MONITORING PROGRAMN PLAM

1 1 Sampling and
Collection Frequency

Sample Type Sample Location Code

Type and Frequency 1
of Analysis

1.  AIRBORNE

a. Particulates and 1, 4-9, 21, 23, 40, Continuous sampling
radioiodine - 48 and 57 Weekly collection
(6/12)
b. Soitl0 9, 1, 7, 21, and 23 Annually
(0/5)
2. DIRECT RADIATION
1LY 1-9, 10-25, 40-47, Quarterly, annually
(34/56) 49-51, 53-56, 1S-16S
3. WATERBORNE
a. Surface/ 26, 27, 28 and 29 Composite a11quots5;
Drinkin95 monthly
{3/4) .
b. Ground water 31, 32, and 52 Quarterly
(2/3)

Partjculate: Gross
heta%, weekly;
gamma isotopic3,

quarterly composite
(by location)

Radioiodine: I-131
analysis, weekly

Garuna isotopic3

Gamma, quarterly data
review

Gamma isotopic3,
Gross , tritium
quarterly composite

Gamma isotopic3
and tritium,
quarterly

0861 Atenuaqay
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Sample Type

TABLE 5-1 ELontd.)

Saﬁp]e Location Code

Sanipling and 1.

Collection Frequency

E . oA

'(2 .
Type and Frequency 1 I
of Analysis

WATERBORNE (contd.)

c. Sediment from
shoreline

(1/2)

4, INGESTION
a. Milk/
(4/5)

b. Fish8
(2/2)

c. Garden produceg

(2/2)

33 and 34

9, 35, 36, and 40

30, 38, or 39

37 and 9

Semiannually

Semimonthly during
grazing season,
monthly at other
times

Seasonal or
Semiannually

Honthly during grow-
ing season in the
Riverview area of
Pasco and a control
near Grandview

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

Tpeviations are permitted if samples are unobtainable due to hazardous conditions, seasonal avail-
ability, malfunction of automatic sampling equipment, or other legitimate reasons.

documented in the.Annual Radiological Environmental Monitoring 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

performed on the individual sample.

Gamma isotopic3

Gamma isotopic3
Iodine-131

Gamma isotopic3

Gainma isotopic3

A1l deviations will be

9861 Auenuqgad
€ "ON- INIWONIWY

3Gamma isotopic means identification and quantification of gamma-emitting radionuclides that may be
attributable to the effluents of the facility.
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g TABLE S-Qntd. )

47LD refers to thermoluminescent dosimeter. For purposes of WNP-2 REMP, a TLD is a phosphor card
( 32mm x 45mm x 0.5ma) 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
(ANST H545-1975), except for specified energy-dependence response. Correction factors are available for
energy ranges with response outside of-the specified tolerances. TLD stations 15-16S 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 bhe collected with equipmenf which is capable of collecting an aliquot at
time intervals which are short relative to the compositing period. .

bstation 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. Station 28, 300 Area Drinking
Hater Intake satisfies the Technical Specification criteria for downstream surface water and drinking water
sample. Drinking water samples are not routinely analyzed for I-131 from two week composite. I-131 analy-
sis will be performed when the calculated dose for the consumption of water is greater than 1 mrem per year
to the maximum organ. :

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
located 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 Mational Marine Fisheries Service at Lower Granite Dam).

YGarden produce will routinely be obtained from farms or gardens using Columbia River water for
irrigation. One sample of a root crop, 1eafy vegetable, and a fruit should be collected each sample period
if available. The variety of the produce sample will be dependent on seasonal availability.

105011 samples are collected to satisfy the requirements of the Site Certification Agreement (SCA),
WHp-2.

9861 Adenuged
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Q TABLE 5- i‘con td.)

Mihe fraction in parenthesis under each sample type gives the ratioc of the number of Technical
Specificaton sample locations to the total number of sample locations for the sample type that is currently
included in the overall WNP-2 radiological environmental monitoring program.

9861 Auenagad
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TAé!lE?-2

WNP-2 REMP LOCATIONS

Station Sector  Radial Miles® TLD AP/AL SW DM G SE MI FI GP SO
1 S 1.3 0 X X
2 NNE 1.8 0

3 SE 2.0 X

4 SSE 9.3 0 ¢ 0

5 ESE 7.7 0 X

6 S 7.7 0 X

"7 WY 2.7 0 X X
8 ESE 4.7 0o o

9A%  WSH 30.0 0 0

_oB*  SW 35.0 0
9C*  WSH 33.0 0 X
10 E 3.1 0

1 ENE 3.1 X

12 HHW 6.1 X

13 SH 1.4 0

14 WS 1.4 0

15 W 1.4 0

16 WHW 1.4 0

17 KW 1.2 0

0861 Auendgad
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(Continued)
Station Sector  Radial Miles®  TLD AP/AL SW DN GH SE MI FI GP SO |
18 N 1.1 0
19 NE 1.8 0
20 ENE 1.9 0
21 EME 1.5 X X X
22 E 2.1 0
23 ESE 3.0 XX X
24 SE 1.9 0
25 SSE 1.6 0 .
26+ E 3.2 0 o .
27 E 3.2 X
28 SSE 7.4 0o o
29 SSE 11.0 0 ‘
30 E 3.5 B 0
3 E TR T ' 0
2 E 1.2 _ X
33k ENE 3.3 : " X
34 ESE 3.3 0 3z
35 ENE 10.5 _ 0 32
36 ESE 7.2 ' 0 3@
374 SSE 17.0 ' 0 =
378 SSE 16.0 X K
38+ E 26.5 (95.0) 0 ©







TABLE 5-2

v01

{Continued)

Station Sector Radial Miles? TLD AP/AT SW DY G\ SE

39 NE 4.3

40 SE 6.4 0 0

41 SE 5.8 0

42 ESE 5.6 0

43 E 5.7 0

44 - EME 5.7 0

45 ENE 3.2 0

46 NE 4.7 0

47 N 0.5 X

48 NE 4.3 0

49 N 1.2 0

50 SSH 1.2 0,

51 ESE 2.1 0

52 N 0.1 0

53 N 7.5 0

54 - HNE 6.5 0

55 SSE 7.0 0

56 SSH 7.0 0

57 H 0.7 0

9861 Auenagad
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0.

(Continued) .

Station Sector Radial Miles? LD AP/AI SWH ] GH SE MI FI GP SOb I
18 N 0.3 X
2§ NNE 0.4 X
3S NE 0.5 X
4S ENE 0.4 X
5S E 0.4 X
6S ESE 0.4 X
1S SE 0.5 X
8s SSE 0.7 X
9s S 0.7 X
108 SSW 0.8 X
1ns SH 0.7 X
128 HSH 0.5 X
13§ W 0.5 X
148 HUHY 0.5 X
15§ HW 0.5 X
16S HNW 0.4 X

*Control location.
X-Sample collected at station (non-RETS)

0-Radiological Environmental Technical Specification (RETS) sample collected at station.
destimated from center of WHP-2 Containment from map positions.

Included in sampling program to satisfy requirements for Site Certification Agreement with the
State of Hashington.

AP/Al = Air Particulate and Iodine
Surface Hater {River Mlater)

SH
DN
G\
SE
MI
FI
GP
SO

Drinking Water
Ground Water
Shoreline Sediment
Milk

Fish

Garden Produce
Soil

9861 A4enuagsy
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6.0 SEMI-ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

Routine Radioactive Effiluent Release Reports covering the operation of HNP-2
during the previous 6 months of operation are submitted within 60 days after
January 1 and Jduly 1 of each year. F

These reports shall include a summary of the quantities of radioactive liquid
and gaseous effluents released from the unit (WNP-2). Reports shall include
each class of soild waste (as defined by 10 CFR 61) shipped offsite during the
reporting period with the following information; container volume, total curie
quantity, principal radionuclides, source of waste and processing employed,
container type, and solidification agent or absorbent.

The Radioactive Effluent Release Reports shall include a 1ist and description
of unplanned releases from the site to unrestricted areas of radioactive

materials in gaseous and 1iquid made during the reporting period.

The Radioactive Effluent Release Reports include any changes made during the
reporting period to the Process Control Program and to the ODCM pursuant to
Technical Specification'6.13 and 6.14, respectively, as well as any major
change to Liquid, Gaseous, or Solid Radwaste Treatment System, pursuant to
Technical Specification 6.15. It also includes a listing of new locations for
dose calculations and or environmental monitoring identified by the Land Use
Census pursuant to Technical Specification 3.12.2.

The Radioactive Effluent Release Reports also include an explanation as to why
the inoperability of liquid or gaseous eifluent monitoring instrumentation was
not corrected within the time specified in Technical Specification 3.3.7.11 or
2.3.7.12, respectively; and a description of the events leading to liquid
holdup tanks exceeding the limits of Technical Specification 3.11.1.4.

110

smenes

-~ -~






g\\(‘ ‘ ‘ . :\-

" Public frcm WNP-2 reactor releases and other nearby uranium fuel cycle

AMENDMENT NO. 3
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The Radioactive Effluent Report to be submitted within 60 days after January 1
of each year includes an annual summary of meteorological data collectad over
the previous year. This annual summary will be in the form of joint frequency
distributions of wind speed, wind direction, and atmospherié stability. This
same report includes an assessment of the radiation doses due to the radio-
active 1iquid and gaseous effluents released from the unit during the previous
calendar year. This same report also includes, an assessment of the radiation
doses from radioactive liquid and gaseous effluents to Members of the Public
due to their activities inside the Site Bohndary during the report period.

All assumptipns used in making these assessments, i.e., specific activity,
exposure time and location, are included in these reports. .

ology and paramaters in the 0DCM.

The Radioactive Effluent Release Report to be submitted 60 days after January
1 of each year also includes, as required by Technical Specification 3.11.4,
an assessment of radiation doses to the 1ikely most exposed Member of the

|
The assessment of radiation doses is performed in accordance with the method- i

sources, including doses from primary effiuent pathways and direct radiation,
for the previous calendar year to show conformance with 40 CFR 190, "Environ- .
mental Radiation Protection Standards for Nuclear Power Operation®.
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