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2.Q

INTRODUCTION

On January 19, 1984 Mashfngton Public Power Supply System's plant, WNP-2,initially went crftfcal. The first Semi-Annual Report covering the first
and second quarters nf 1984 was submitted on August 16, 1984. In meeting
the requirements of the license, this report fs submitted in compliance
with Technical Speci ffcatfon 6.9.1.11 and Regulatory Guide 1.21.

LI UID EFFLUENTS

The radwaste liquid effluents from NNP-2 were released in a batch mode
only, no continuous release of lfqufd effluent occurred durfng the sfx
month oerfod. A monthly LADTAP computer run was performed to verff~om-
plf nce with Technical Specification limits using the assumptions fn the
ODCM.

The average diluted concentrations are hased on the dilution in the c,
hlowdown line and are prfor to being discharged to the river.
All liquid discharge; from the radwaste building are recirculated in a
vented holdup tank at atmospheric pressure prior to sampling and
0fscharge. Thus, no dissolved or entrained noble gases were present in
the liquid dfscharges.

The "Percent of Applicable Limit" fs based on 10CFR20.Appendix 8,
Table 2, Column 2 concentrations.

The "Estimated Total Error" fs calculated tn be ?2% at the 95% confidencelevel. The estimated errors fn the radioactivity are based on countingstatistics, measurement of flow rates, both From the tank and fn the
blowdown line and fn obtafnfng a representative sample prior to dfscharge.
The "Estfmated Total Error" fs calculated by taking the square root of
the sum of the squares of the errors of the individual contrfbuters.
No positive count of alpha actfvfty was detected fn the liquid effluent
samples durfng the last sfx months.

Lfqufd effluent alpha activity has been consistently at or near the alpha
NDA levels of the counting equipment, f.e. - 10-7 uCf/cc. Individualanalysis fn early 1984 yielded higher MDA results due to the alpha
analyzer background at that time.

2.l T HI 8 fldi N .R d< ~tl
OP-2 also has three non-radfoactfve turbine building sumps that are
continuously monitored for radioactivity..These sumps 'are designed
to discharge water to the storm drain system, which fs an open pond
by the MNP-2 Marehouse, or to route the water to the Radioactive
Haste Building floor drain recefvfng tank ff the radiation monitor
setpofnt fs exceeded. Under no conditions can the sumps discharge
outside nf the restricted area or to the river.

n





On October 31, 1984 ra0foactfve materfal was detected fn and around
the pond. The sumps were isolated and a sampling program was
initiated. The activity was hue to a leaking isolation va1ve
(FOR-V-18) fn,the line by which the normally non-radioactive sumps
discharge to radwaste. The turbine hufldfng radfoictfve sumps were
pumping radioactive water past the leakfng valve and into the
non-radioactive,sump discharge line at a point downstream of the
radiation monitor, thus an alarm never sounded.

An investigation revealed the following:

1. The concentration of radioactive materfal fn and around the
pond was below exempt concentrations. The sum of the maximum
concentrations for all of the nuclfdes detected totaled 11.83',
of the exempt limit. Table 2.1 compares the soil sample
concentrations with the exempt limits.

2.'he valve (FOR-V-18) was found to be open approximately R% due
to a lack of lubrication on the valve shaft and subsequent
activation of e torque 1fmft swftch.

3. A total surface area of approximately 700 m2 had detectable
radfatfon levels above background.

The following corrective actions were taken:

1. The valves fn the crosstfe lines were lubricated and the torque
limit swftches were adjusted so the valves fully close.

2. Check valves will be added as second isolation valves fn the
crosstfe lines.

3. A sarple fron the dfscharge of the lfne into the pond fs
analyzed routinely. Ho additional activity has been detected
since the sump pumps were isolated. Sampling will continue
until the check valves are installed and tested.

4. A composite samplers have been added. to the non-radioactive
sump discharge.

The event was not a lfcen"e event report as deII'fned fn NUREG 1022
and 10 CFR 30.72 and was classified as non-reportable. No radio-
activity was released to the unrestricted area and all concentra-
tions were below except concentrations per 10 CFR 30.70 Schedu1e A
and ISAAC 402-19-5BO. The nn sste NRC inspector was brfefed of the
event at the tfme of oc~.urrence. Results from the soil sample
analyses are listed fn fable 2-3.





Table 2-1

MNP-2 LIQUID EFFLUENTS - SUHHATION OF ALL RELEASES

July - December 1984

A. Ffssfon and actfvatfon products

Unf t
3rd

Quarter
4th Est.

Quarter Total
lError fl

1. Total release (not fncludfng
trftfum ases al ha)

2. Average dfluted concentratfon
durfn erfod

3. Percent of HPC lfmft

B. Trftfum

uCf/ml

7.4E-03

2.2E-O6

2.0E+01

2.0E-02

2.5E-05

3.1EKO

I

2.2 E+1 j

l. Total release

2. Average dfluted concentratf on
durfn erfod

! 3. Percent of NPC lfmft
C. Gross alpha radfoactfvfty(1)

Cf

uCf /ml

5.2E-01 2.0E-02

1.0E-04 3.1E-04

2.0E+00 1.0E400 I

I

2.2 E+1 I

1. Total release Cf
I

5.2E-04 1.4E-04 1.7 E+1I

D. Volume of ctaste (prfor to
df lutfon)

I

I

lfters 3.4Et06 1.8E+06 1.5 E+1I

E. Volme of dflutfon water
used durfn oerfod

(1)Below NDA values.

lfters 6.4Ea06 9.2E+06

I

I

1.5 E+1 I





Table 2-2

WNP-2 LIQUID EFFLUENTS - SOURCE TERMS

BATCH MODE

Muclides Released Unit
3rd

Quarter
4th

Quarter

Strontium-89.

Strontimn-90

Cesium-134

Cesium-1 37

Iodine-131

Ci

Ci

Ci

Ci

1.4 E-04 1.1 E-04

5.0 E-04 4.9 E-04

1.6 E-04 1.3 E-04

,1.5 E-04 1.3 E-04

1.4 E-04. 5.4 E-04

Cobalt-58~*~ 4.7 E-04 7.2 E-04

Cobalt-60

Iron-59

1.6 E«'04 1.3 E-04

2.7 E-04 2.4 F.-04

Zinc-65'*~ 3.7 E-04 ~,2 E-04

Man anese-54

Chromium-51

Ci 1.4 E-03 1.2 E»04

1.3 E-03 1.2 E-02

tHobium-95

Nol bdenum-99

Technetium-99m

. Barium-lanthanum-140

Cerium-141

Ci

Ci

Ci

Ci

1.5 E-04 6.8 E-04

1.5 E-04 1.2 E-04

1.5 E-04 1.6 E-04

'.1 E-04 3.4 E-04

2.3 E-04 2.4 E-04

~*~Nuclides «6th detectable activity. All others are beloN MDA values.
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TABLE 2-2 (Continued)

Cerium-144

Tritium(*'ron-55

Sodium-24(*)

l Co er-64
*

I ri

Ci

1.1 E-03 1.0 F-03

5.2 E-01

4.0 E-05

3.3 E-01

R.4 E-04

0.0 E+0 1.2 E-02

0.0 E+0 8.9 E-n5

Arsenic-76(*

Tota1 for Period (Above) I Ci

0.0 E+0

5.3 F.-01

1.3 E-04

3.5 E-01

-5-





,
MUClide

Na-24

I'r-51

Mn-54

Fe-59

Co-58

Co-60

um64

7n-65

As-76

I-1 33

5. 7E-5

1.5E-6

2.4E-6

2.4E-5

2.6E-6

1. 3F.-4

P.OE-5

1.PE-6

'.1E-7

PE-2

1F.-3

6E-4

1F.-3

5E-4

3E-3

1E-3

2E-4

7E-5

TOTAL .

TABLE 2-3

HIGHEST ACTIVITY SOIL SAMPLE
COMPARISON WITH EXEMPT CONCENTRATIONS (u~f/g)

Sample Fxempt
Concentration (uCf/ ) Concentration (u(~f/ )

9.3E-7

Fraction
of Limit

AD 62E-4

2.83E-3

1.47E-3

4.07E-3

2.37E-P

5.23E-3

4.19E-P

P.04E-2

6.18E-3

5.822-3

1.12E-l

Exempt concentrations, from 10CFR30.70 Schedule A and Mashfngtca Admfnfstratfve
Code (NC) 402-19-580 Schedule C.

-6-
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.0 GASEOUS EFFLUENTS

The gaseous radwaste effluents from WNP-2 were released in a continuous
mode. There are three (3) release points at MNP-2:

l. Main Plant Vent - mixed mode release

2. Turbine Building .- ground level release

3. Radwaste Building - ground level release
L

There were no batch or abnormal releases of gaseous effluent during the
third and fourth quarters of 1984. Monitoring and sampling of the
gaseous effluents were performed according to plant procedures. The
setpoints for the environmental radiation monitors were set as described
in the ODCH.

The gaseous source terms from each release points are listed in Table 3-1
to 3-3. Table 3-4 is a summation of the total releases of gaseous efflu-
ents from MNP-2 plus the average release rate, gross alpha activities and
the estimated .total error associated with the measurements of radio-
activity in the gaseous effluents.

The method of calculating the total estimated error associated with the
gaseous effluent measurements is similar to the one described in
Section 2.0 (Liquid Effluents). The error estimates were performed on
the gas grab sample, volume determination, floe rates, gas analysis by
garne spectrometry, air monitoring flow, calibration error of the gas
analyzer detectors, and beta scintillation readings. The final error was
calculated to be 36% at the 45% confidence level.

ln Table 3-4, tpe "Percent of Technical Specification Limit" calculations
were based on the offsite exposure. For the noble gases, dose to the
whole bog was 6.0 E-02 nrem for the third quarter and 8.6 E-01 mrem for
the fourth quarter.

The maximum organ dose from the noble gases was 1.1 E-01 mrem for the
third quarter and 1.2 E+0 mrem for the fourth quarter.

The maximum whole bogy dose due to Iodines and particulates was 6.3 E-02
mrem for the third quarter and 6.9 E-01 mrem for the fourth quarter.'
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Gross alpha activity was hased on the HDA of the counting equipment.
During the final quarter of 1984 positive gross alpha activity was
detected on a few particulate filters from the radioactive waste and
magtor building ventilation system. Concentrations were in the range of
1o '4 uCi/cm3. No iodine or fission product activity was present on
the filt'ers with the low alpha activity. The final evaluation indicated
that the alpha activity was due to radon/thoron'decay products.

To verify compliance with Technical Specification limits, calculations
were performed each month using the GASPAR computer program to determine
the offsite radiation exposure at two special. locations.

1. The site boundary at 1.2 miles from the plant and for the
sector with the maximum X/g value.

2. Taylor Flats - at 4.2 miles SE.

The calculations on the radiation levels at the site boundary were used
to verify compliance with Technical Specification limits from 10CFR20,
and for air dose limits as listed fn 10CFR50. The Taylor Flats location
was used to verify compliance with Technical Specification limits from
10CFR50 Appendix I.

In addition to the reactor site, MNP-2 has a permanent laundry facility
which is located approximately 0.75 miles from the site. The laundry
uses a dry cleaning process so there are no liquid discharges of radio-
active effluents. The ventilation system contains HEPA filters on the
discharge and is continuously monitored for particulates and radio
iodines. A total of 8.4E-01 microcuries were released from the laundry
facility during the reporting period. The results are based on the MDA
of gross beta-ganma counting of the particulate filters. Gamma analysis
indicated no isotopes present other than those attributable to natural
background.

-8-
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Table 3-1

MNP-2 GASEOUS EFFLUENTS
SOURCE TERMS - MIXED MODE RELEASES

MAIN PLANT VENT

July - December 1984

CONTINUOUS MODE

Nuclides Released

1. Fission gases

Unit
r I

Quarter Quarter

K ton-85

Kry ton-85m

Kry ton-87

Krypton-88

Ci 0.0

'9.1 E-02

1.0 E+0

1.1 E+0

0.0

7.8 E-01

4.0 E+0

1.9 E+02

Xenon-1 33 Ci „1.4 E-01 3.3 E+0

Xenon-135

Xenon-135m

Xenon-138

Xenon-131m

Xenon-133m

A on-41

Ci

5.8 E-01

1.2 E+0

9.5 E+0

0.0

1.2 E+0

4.3 E-03

2.1 E+01

1.6 E+0

3.5 E+01

0.0

7.9 E+0

3.3 E+0

Tota1 for eriod 1.5 E+01 2.7 E+02

2. Iodines

Iodine-131

Iodine-133

Ci 7.2 E-04 1.5 E-03

4.2 E-02 1.1 E-02

Tota1 for eriod 4.3 E-02 I 1.3 E-02 I

- 9-
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3. Particulates

Table 3-1 (Continued)

Strontium-89

Strontium-90

Cesium-134

Cesium-137

, Barium-lanthanum-140

Holybdenum-99

Cerium-141

Cerium-144

Cobalt-58

Cobalt-60

Chromium-51

0 nc-65

I Zirconium-95

iron-59

Nanganese-54

Ci

Ci

Ci

Ci

Ci

Ci

Ci

5.1 E-04
I

1.0 E-03

1.3 E-04 1.8 E-03

1.3 E-04 3.9 E-04

1.0 E-03 3.8 E-03

4.5 E-04 1.6 E-03

1.9 E-04 4.0 E-04

2.0 E-04 9.0 E-04

2.3 E-04 '.4 E-03

1.9 E-05 2.6 E-05

1.0 E-05 1.1 E-04

1.0 E-04 3.3 E-04

1.2 E-04 3.0 E-04

4.0 E-04 1.2 E-03

5.9 E-04 5.1 E-04
I

1.5 E-04 3.6 E-04

Total for eriod 4.2 E-03 1.4 E-02

l4. Tritium
I

f Ci I 1.0 E-04 I 4.7 E-04 I

Total buildin release
I

Ci I 1.5 E401 2.7 E402 I

- 10-





Table 3-2

WNP-2 GASEOUS EFFLUENTS
SOURCE TERMS GROUND LEVEL RELEASES

TURBINE BUILDING

July - December 1984

CONTINUOUS MODE

I

I Nuclides Released

1. Fission gases

Unit
r t I

Quarter Quarter I

Kr ton-85

Krypton-85m

K ton-87

K ton-88

Xenon-133

Ci

Ci

0.0

0.0

8.5 E-01

1.1 E+0

1.1 E+0

0.0

0.0

1.9 E+0

2.3 E+0

2.1 E+0

Xenon-135

Xenon-138

Xenon-133m

Ci

2.6 E+0 5.2 E+0

3.0 E-01 6.5 E-01

=1.4 E+01 2.3 E+01

Total for eriod 2.0 E+01 3.5 E+01

2. Iodines

Iodine-131

Iodine-133

1,4 F.-03 „ 4.7 E-04

1.7 E-02 7.5 E-03

Total for eriod 1.8 E-02 8,0 E-03

-11-
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3. Particulates

Table 3-2 (Continued)

Strontium-89

Strontium-90

Cesium-1 34

'esfum-137

Barfum-lanthanum-140

Cerium-141

Cerium-144

Cobalt-58

Molybdenum-99

Cobalt-60

Chromium-51

Zinc-65

Zirconium-95

Iron-59

Hanganese-54

Cf

Ci

Cf

Cf

Cf ..

Cf

Cf

6.0 E-05

8.4 E-05

3.6 E-04

4.1 E-04

1.5 E-03
r

4.3 E-04

1.8 E-03

3.8 E-04

5.7 E-04

5.1 E-04

3.0 E-03

6.8 E-04

5.8 E-04

3.5 E-O4

1.7 E-05

2.7 E-05

3.7 E-04

4.1 E-04

1'.6 E-03

4.5 E-04

1.6 E-03

3.6 E-04

8.7 E»04

5.0 E-04

3.4 E-03

1.5 E-03

9.9 E-04

1.2 E-03

3.2 E-04

Total for erfod 1.1 E-02 1.4 E-02

I
l4. Tr f tfum Cf I 5.8 E-03 I 2.6 E-03 I

Total bufldf~n release Cf l 2.0 E+01 I 3.5 E+01 l

-12-
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Table 3-3

MNP-2 GASEOUS EFFl VENTS

SOURCE TERMS GROUND LEVEL RELEASES
RADMASTE BUILDING

July - December 1984

CONTINUOUS MODE

Nuclfdes Released

1. Ffssfon gases

Vnft
r l

guarter quarter I

K ton-87

Kry ton-88

Xenon-133

Xenon-135

Xenon-138

Xenon-1 33m

Cf

Cf
r

Cf

2.6 E-01
I

2;8 E-01

7.6 E-01

2.4 E»01
T

5.3
E+0'.8

E-01

4.2 E-01

4.4 E-01

5.3 E-Ol

1.4 E+0

2.4 E+0

2.7 E-01

Total for erfod 7.5 E+0 5.5 E+0

2.. Iodfnes

Iodfne-131

Iodfne-133

Cf 2.9 E-04

6.1 E-03

7.9 E-04

5.1 E-02

Total for erfod Cf 6.4 E-03 5.2 E-02

-13-



3. Particulates

Table 3-3 (Continued}

Strontium-89

Strontium-90

Cesium-134

Cesium-137

Barium-Lanthanum-140

Nol bdenum-99

Cerfum-141

Cerfum-144

Cobalt-58

Cobalt-60

Chronfum-51

Zfnc-65

Zfrconfun-95

Iron-59

Hen anese-54

Cf

Cf

Cf

1.0 E-05

8.1 E-06

5.8 E-D5

6.D E-05

2.1 E-04

1.4 E-04

7.2 E-05

2.8 E-04

5.3 E-05

8.0 E-05

4.4 E-04

1.4 E-04

1.1 E-04

1.2 E-04

6.7 E-05

1.8 E-06

2.9 E-06

3.2 E-04

2.7 E-04

8.3 E-04

3.2 E-04

3.1 E-04

1.1 E-03

3.0 E-04

1.7 E-04

2.4 E«03

6.9 E-04

4.2 E-04

4.7 E-04

3.4 E-04

Total for erfod Cf 1.9 E-03 7.9 E»03

l4. Trftfm 1.0 E-02 1.6 E-03

Total bufldfn release 7.5 E+0 5.6 E+0



Table 3-4

MNP-2 GASEOUS EFFLUENTS
SUNNTION OF ALL RELEASES

Ju1y - December 1984

3rd
nf t I Quarterl U

A. Ffssfon 8 actfvatfon gases

4th lEst. Tota1 )

Quarter 1 Error X* l

1. Total release
verage re ease

rate for erfod
ercent o ec .

S ec. lfmft

B. Iodines

uCf/sec

4.3 E+01 3.1 E+02

1.6 E+Ol 1.2 E+02

1.2 E-02 1.7 E-01

3.6 E+1 I

oa,o ne
(131, 133)
verage re ease

rate for erfod
ercen o ec .

S ec. lfmft

C. Par tfculates

uCf/sec l

6.7 E-02 7.3 E-02 3.6 E+1

2.6 E-02 3.4 E-02

3.2 E-03 6.2 E-04

1.7 E-02
verage re ease

rate for erfod uCf/sec 4.7 E-03

ar cuaesu
half-lfves 8 d sl Cf 3.6 E-02* 3.6 E+1 I

1.4 E-02
ercen o ec .

S ec. lfmft
rossapa

radfoactf vf

D. Trftfm

1. Total releases
verage re ease

rate for erfod
ercen o ec .

S ec. lfmft~

1.9
E-03'.6

E-10

Cf 1.7 E-02

uCf/sec 1.7 E-02

4.9 E-07

4.5 E-02

1.1 E-09

4.7 E-03

6.5 E-03

7.3 E-08

I

3.6 E+1 I

~ At 95% conffdence level~ Based on offsfte exposure to the maxfmum organ. age group, the chfld.
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(al
4. 0 SOL IO 'ASTE

A total volume of 1.21E+04 ft3 (3.43E+02 m3) of solid waste was trans-
ported fn 19 shipments during the reporting perfo4. The total activity
of the solid waste shipped was 35.7 Cf. The solfd waste consisted of:
A) Oewatered Spent Resins - 35.2 Ci, B) Dry Active Maste (DMA) - 0.5 Ci.

A.

B.

Dewatered Spent Resin

9711 ft3 (275 m3) of dewatered spent resin were shipped during
the reporting period. The shfppfng casks were CNS '14-195H con-
tainer s (burial volume - 195 ft>, actual volume - 180 ft3) from
Chemical Nuclear. The total activity shipped dutfng the reporting
period was 35.2 Cf. The principle nuclfdes and their percentage
contribution to the total activity fs listed in Table 4-1. The
solid wastes were shipped to the U.S. Ecology burial site fn
Richland, Washington using flat bed trailers.
The counting error associated with the total activity of the six
nuclfdes (about 99.4% of the total activity shipped) fs 1.26% at one
standard deviation. Since the remafning nuclides represents such a
small portion of the total activity shipped, their error contribu-
tion was neglected.

Other parameters considered fn estimating the total error of the
activity shipped included the error fn measuring the absolute volume,
the weight of the waste fn the liners, the representatfveness of the
sample taken, the homogeneity of the nuclide distribution within a
hatch or liner and the geometry error fn the gamma spectroscopy
analysis. The ND6600 NBS calibration error was approximately 5'X.
The best estfmate of the total error fn the activity of spent resin
shipped was 'assumed .to he less than or equal to 2Ã.
A total of 2,341 ft3 (66.3 m3) of dry active waste (DAM) was
shipped fn 2t Container Product Corporation -B-25 steel boxes. The
values for the activities shfpped were determined by using dose
rate-to-curie conversion factors. The conversion factors were based
on a nuclide dfstr'fbutfon taken from reactor coolant sample analyses
which are representative for the time period fn which 'the ~aste was
generated. Short lived nuclfdes were eliminated based on a minimum
of 1 month decay time for the OA'M prior to shipment. A meanfngful
counting error cannot be generated for the DAM, however, the total
error may be assumed to he less than or equal to 2'ince DAM would
he sub)ected to similar error contributions as the spent resins.

-16-





4.1 Seal in Factor Methodolo

H-3

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

C-14

The standard default value recommended fn the AIF report of
1.0 E-8 mCf/g was used for the LSA radwaste shfpped.

1-1 29

The I-129 concentratfon fs determined by scaling to Cs-137. The
Cs-137 detected and resultfng values, ff less than typical NDA for
these nuclfdes, are reported as less than the typical NDA. The
following scaling factors from the AIF repor t and NDAs (typfcal)
were used for the waste streams indicated.

COND RMCU FDR/EDR DAM

Scaling Factors
ypfcal NBA

Mhere:

5.0E-OS 1.0E-05 5.0E-06 S.OE-06
1.0E-OS uCf/g 3.0E-OS uCf/g 3.0E-05 uCf/g 3.0E-05 uCi/g

COND Condensate Resins
RMCU Reactor Mater Cleanup Resins
FDR/EDR ~ Floor Drain and Equipment Drain Resins
DAM ~ Dry Active Maste

Tc-99

The Tc-99 concentration was determined by scaling to Cs-137. The
Cs-137 NDA is used ff no Cs-137 fs detected and the resulting
values, ff less than typical NDA for these nuclfdes, were reported
as less than the typical NDA. The following scaling factors from
the AIF reported and typical were used for the waste stream
indicated.

COND RMCU FDR/EDR DAM

Scaling Factors
'ypfcal NDA

2.0E-06 2.0E-06 1.0E-06 1.0E-06
S.OE-OS uCf/g 3.0E-OS uCf/g 4.0E-06 uCf/g 3.0E«05 uCf/g

-17-
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TRU, Pu-241, Cm-242, Sr-90, Ni-63

TRU, Pu-241 and Cm-242 are scaled to Ce-144 or if not present to the
Cs-137 concentration or Cs-137 HDA. As recommended in the AIF
report, these nuclides are not considered to be present if the scaled
values are less then: 1 uCi/g for Cm-242. During the reporting
period the Cs-137 HDA 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 used for the various
waste streams.

TABLE 4-1

Scalin Factors for TRU, Pu-241, Cm-242, Sr-90 and Ni-63

Scaled Nuclide
(Scalin nuclide)

TRU (Ce-144)
TRU (Cs-137)
Pu-241 (Ce-144)
Pu-241 (Cs-137)
Cm-242 (Ce-144)
Cm-242 (Cs-137)
Sr-90 (Cs-137)
Ni-63 (Co-60)

COND/RMCU

1. 6E-2
4. OE-5
0.2
8. OE-3
8.0E-3
3.0E-4
1.8E-1
4.0E-2

FDR/EDR/DAM

8.0E-3
2.0E-5
0.1
4.0E-3
4.0E-3
1. 5E-4
9. OE-2
2.0E-2

4.2 Process Control Pro ram

No changes were initiated in Chem Nucle'ar's process Control Program
during the last semi-annual reporting period.
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Table 4-2
MNP-2 SOLID HASTE SHIPMENTS

July - December 1984

A. SOLID HASTE SHIPPED OFFSITE FOR 8URIAL OR DISPOSAL (Not
$ rrad$ ated fuel)

1. Type of waste

a. Spent resins, fklter sludges,
eva orator bottoms etc.

b. Dry active waste, contaminated
e u$ . etc.

c. Irradiated components, control
rods etc.

d. Other (describe)

Un< t

m3
C$

m3

C$

m3
C$

IlP
C$

6-month
Period

2.75E+2
35. 2

66. 3
5.45E-l

No Ship-
ment

No Shfp-
ment

Est. Total
Error, 5

2.0 E+1

2.0E+1

2. Estjmate of ma)or nucl)de composftfon (by type of waste):

a. Dewatered Spent Resins

Cr -51
0
n-
0
e-
n-

b. Dry Active Mastes (DAM)

Cr-51
0

0
n-
e-

- 19-



3. Solid Waste Disposition

Number of Shi ments

lg

Mode of Trans ortation

Flat bed trailer
Destination

US Ecology
Richland, MA

B. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shi ments

None

Mode of Trans ortation Destination

- 20-
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5.0 METEOROLOGY

III

t

The meteorological data contained in Tables 5-1 through 5-4 were obtained
from the WNP-2 meteorological tnwer located 2500 ft. west of MNP-2. Data
was recovered from 33 ft. and 245 <t. levels. The meteorological Rata is
a composite file from hoth manual and automated data recovery systems.

The second half of 1984 was cooler than normal with a greater percentage
of neutral and stable conditions affecting dispersion in the vicinity of
MNP-2. The automated data recovery system continued to function at
greater than 95% data recovery for the,ioint frequency parameters. A
large range fire completely denuded a substantial portion (250,000 acres)
of the terrain surrounding l7NP-2. Several sooty, sandy an~ very windy
periods occurred following the fire. Previously installed dust boots on
the wind instruments prevented any significant bearing damage.

W

Tables 5-1 through 5-4 list the ]oint frequency distribution at the
33 ft. and 245 ft. levels for the third and fourth quarters. The tab-
ulated stability classes, A-G, are denoted by numerals 1-7 respectively.
Numerals 1-7 were used for the wind suhfieids as fs noted at the top of
each sensor level reported. The 16 compass sector s in Tables 5-1 through
5-4 pertain to the direction the wind is coming

from.'alibration

performed in September 1984 produced no values exceeding
MNP-2 FSAR meteorolngical equipment tolerances. Therefore, nn correction
has been made to the raw data. A cross check of Sigma Theta versus Delta
Temperature was made with the Delta Temperature Stability Class being the
most conservative. The NRC Delta Temperature Stability Classification
scheme was utilized in the production of all )oint frequency tat les.

-21-
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00SE ASSESSNENT - IMPACT ON NM

Li uid Effluents - The doses to the maximum fndfvfdual from MNP-2 liquid
ef uents vere calculated usfng the NRC LADTAP computer code and the site
specfffc input parameters applicable to the reporting period (e.g., food
production,'gricultural productfvfty, etc.) The maxfmum exposed indf-
vfdual considered in the analysis uas assumed to be an adult residing in
Richland, who ffshes at the MNP-2 slough area and eats food locally grown
at the Rfvervfeu area district southwest of Pasco, Mashington.

Table 6-1 lists the doses to the maxim'ndividual during the third and
the fourth qua~ters respectively. The liquid source terms used in the
analyses are listed fn Table 2-2 of this report.

The doses to the average 'exposed individual are listed fn Table 6-2. The
50wfle population doses are listed fn Table 6-3. All data uas obtainedfry calculations using the LADTAP computer code.

Gaseous Kffluents - The NRC GASPAR computer code was used to calculate
f1 It 1 de dTayl Ftt 1 tl t4.2 tl

southeast. The sector fifth the highest X/Q values at the 1.2 mile loca-
tion ms used to verify caaplfance Qth Technical Specfffcatfons. The
quarterly GASPAR runs utilized the updated annua'l averaged X/Q and D/Q
values, site specfffc fnput, parameters pertafnfng to food productions
(e.g., goat and cm grazing periods, etc.) Since no resfdentfal area and
crops are present at the site boundary, the exposure pathways consideredf'r the 1.2 afle site boundary cere plum suteersfon, ground and fnhala-
tfon, ufth the child age group befng the maxim'xposed fndfvfdual.
The afr doses at 1.2 miles vere used to verify cenplfance fifth Technical
Specfffcatfons. To verify complfance Nth 70CFRSO, Appendix I lfmfts the
doses at Taylor Rats, chere used fifth the fnfant age group being themxfcm exposed fndfvfdual. Tqylor Rats fs the nearest residential
locatfon tHth a sfgnfficant h~ garden food production. (4.2 mfles SE)
Table 6-0 lists the doses at the tm special locations.

EXPDSEK TO THE PUBLIC MITHIN 'l.2 NILE EXCLUSION AREA

Mfthfn the KJP-2 exclusfon area there are five special locations uherett~ dose fern gaseous ef'fluents are routinely calculated. These areas
are unfque fn that access fs not completely controlled to them by MNP-2
personnel. Those areas are:

20
3Q

0.
5.
6.

4e burial site - nomslly controlled by DOE
The DOE trafn hos tracks through the area
The SPA Ache Substatfon
The NP-2 Vfsftor Center
MiJP-2 PoAfng Lot
tNP 1/0 parhfng lot and construction sfte
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The WNP-2 Visitor Center and the IINP-2 "pari fnq lot were assumed to be the
location with the highest potential for exposure to a member of the
public due to there close proximfty to the plant. Although the workers
at the BPA Ashe Substatfon have a higher assumed occupancy, 2000 hours/
year versus 8 hours/year for the Vfsitor Center, they are not considered
members of the public as defined fn the Technical Specifications because
they are "occupationally associated'with the. plant".

The ODCM assumes an efght (8) hour/year occupancy by a non-Supply System
individual at the Vfsftor Center. In calculating the doses from the
gaseous effluents the GASPAR computer program used X/g and'D/g values at
a distance of 0.5 miles from the plant fn the analysis.

This resulted fn a calculated whole body dose commfttment from the noble
gases for the third and fourth quarters of 1.3 E-06 mrem and 8.3 E-05
mrem respectively at the MNP-2 Vfsftor Center. The maximum organ dose
conmftment from noble gases was: 3.5 F.-06 mrem for the third quarter and
1.1 E-04 mrem for the fourth quarter.

The ~hole boy.dose commitment from fodfnes and partfculates was 4.5 E-07
mrem and 5.3 E-05 mrem for the third and fourth quarters respectively.
The maximum organ dose commitment from the fodfnes and particulates for
the third and fourth quarter were 2.0 E-06 mrem and 6.3 E-05 mrem
respectfvely.

Ourfng the last sfx months of 1984 direct radiation levels, above
background, were detected gust outside of MNP-2 Primary Access Point.
During the fnftfal review daily surveys were conduc'ted when the reactor
was operatfng and an average dose rate of 250 micro R/hr due to turbine
skyshfne was detected at the MNP-2 parking lot. The maximum exposure to
an individual of the public fs the local Transit System bus drfver who
spends 10-15 minutes per day fn the parking lot. Assuming a 6 minute a
day, 5 days a week and 50 weeks per year occupancy results in a total of
25.0 hours per year. The calculated whole body dose of that person fs
6.3EK mrem/yr well below the 25 mrem/yr as specified fn Tech. Spec
3.11.4 and 40CFR190.

The direct radiation levels will continue to he monitored routinely.
Near the end of 1984 radfatfon levels were trending downward. Investiga-
tions will continue to correlate plant parameters to the dfrect radiation
levels from N-16 near the plant. These efforts are-expected to continue
into 1985.
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. Table 6-1

HAXINN INDIVIDUALDOSES FROM MNP 2 LIQUID EFFLUENTS(1)

Thfrd uarter 1984

Pa the

Drfnkfng
Shorelfne
Ffshfng
SQtttmf ng
Boatfng
Leafy Veg.
Vegetables
Nlk
%at

Total

Mhole Body
(mrem/ r)

4.7E-06
3.9E-07
6.8E-03
1.2E-09
2.4E-09
3.5E-06
4.4E-OS
9.7E-OS
1.2E-06

7.0E-03

Cumul atf ve
Mhole Body

(mrem/ ry)

1.1E-05
9.1E-07
1.SE-02
1.2E-'09
3.6E-09
6.3E-06
5.7F.-05
1.4E-04
1.4E-06

1.5E-02

Max. Organ.
(mrem/ r)

7.3E-OS
4.6E-07
o.SE-03
1.0E-09
2.4E-09
1.3E-OS
1.6F.-04
2.0E-04
2.9E-06

9.9E-O3

Cumulatfve
t~ax. Organ.

(mrem/11r)

o.4E-05
1.0E-06
2.3F.-02
1.2E-09
3.4F.-09
2.3E-05
2.1E-04
3.1E-04
6.7E-04

2.4E-02

Fourth uarter 1984

Pathua

Drfnkfng
Shorelfne
Ff shfng
SQfiiilfng
Boatfng
Leafy Veg.
Vegetables
Hflk
tQat

Total

Mhole Body
(mrem/ r )

9.5E-06
9.1E-06
5.4E-03
0.0
P,1E-09
2.0E-06
9.7E-06
6.2E-OS
1.7E-07

5.5E-03

Cumulatfve
Mhole Body

(mrem/ r)

2.1E-05
1.0E-OS
2.0E-02
1.2E-09
S.7F-09
8.3E-06
6.7E-05
2.2E-04
1.62-06

2.0F-02

Max. Organ.
(mrem/ r)

O.aE-04
5.0E-07
'3.8F.-02
,0.0
2.1E-09
7.0E-06
3.4E-OS
1.2E-04
6.32-07

3.9E-02

Cumulatfve
Max. Organ.

(mrem/yr)

1.0F«04
1.5E-06
6.1E-02
1.2E-09
S.SE-09
9.3E«06
9,4E-04
3.2E-04
5.7F.-04

6.2E-02

(1) ge roup - u t: Naxfmum fndfvfdual resfdes at Rfchland and ffshes at
the MHP-2 slough ar~~.
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Table 6-2

AVERAGE INDIVIDUALDOSES FROM MNP-2 LIQUID EFFLUENTS(l)

3RD AND 4TH QUARTER<

Pattw

Total er 3rd Quarter Total er 4th Quarter

(mrem !mrem)
IMax. Orqan. Mho1e BodylMax. Or~an. Mhole Bonyl

Dr)nkfng Mater
Shorel Inc
Fishing
%fnm$ ng
Boating
Vegetables
Leafy vegetables
N)lk

'hat

Total

1.2E-05
1.4E-07
6.8E-03
3.9E»11
1.0E-09
2.7E-06
5.4E-07

'.0E-04
3.0E-OE

7.0E-03

3.3E-06
1.8E-07
5.2E-03
3,.9E-11
1.0E-09
4 4E 05
3.5E-06
9.8E-05
'1.3E-'03

5.4E-03

8.9E-06
1.7E-OG
4..5E-03
0.0
1.3E-10
3.4E-05
7.0E-06
1.2E-04
4.3E-07

4.7E-03

2.7E-06
1.4E-OR
3.2E»03
0.0
1.3E-10
9.7E-06
2.0E-OG
6.2E-05
1.7E-07

3.3E-03

(1) Age group - Adult.: Average )ndivfdual res$ d$ ng at Rjchland.
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Table 6-3

50-NILE POPULATION DOSES FR% WNP-2 LIQUID EFFLUENTS

3RD AND 4TH QUARTERS 1984

Month

Pattwa

Total er 3rd Quarter Total er 4th Quarter

g dy
(man-rem) (man-rem)

.g
(man-'rem) (man-rem)

Max. Or an. Whole Bo IMax. Or an. Whole Bodyl

Drinking Mater
Shoreline
Fishing
%famfng
Boating
Vegetables
Leafy vegetables
Nf1k
Beat

Total

6.2E-04
5.0E-06
1.6E-05
1.3E-08
1.7E-08
5.6E-03
2.1E-03
1.9E-05
1.7E-05

8.4E-03

1.8E-04
4.3E-06
1.0E-05
1.3E-08
1.7E-08
1.6E-03
1.4E-03
8.6E-06
7.0E-06

3.3E-03

5. 9E-04
5.5E-06
1.5E-05
0.0
2.1E-OB
1.3E-03
6.3E-04
1.1E-05
2.2E-06

2.6E-03

1.7E-04
4,7E-06
9.2E-06
0.0
2.1E-08
3.4E-04
3.0E-04
5. 6E-06
9.7E-07

8.3E-04
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Table 6-4

SEMI-ANNUAL SUMMARY OF OOSES FROM MNP-2 GASEOUS EFFLUENTS

Location:

~Re ort$ ng Period:

~Ae Grou:

1.2 miles site boundary

Third and Four th (}uarter, 1984

Child

Beta afr dose (mrad)

Gamma afr dose (mrad)

Whole body dose from
Noble gases (mrem)*

Third
~uarter

'.

OE-02

9. OE-02

Fourth
quarter

2.6E-01

1. 3E+0

6.0E-02 - 8.6E-01

Cumulatfve

3.6E-01

1.5EoO

9.5E-01

Balance to
Year-End

1. 96F+01

8.49E+0

4e99E+02

Maximum organ dose from
Noble gases (mrem)*

1.1E-01 1. 2E+0 1. 5E+0 2.99E+03

Mhole body dose from
Iodfnes and particulates
(nrem)~

Naxfmum organ dose from
Iodfnes and particulates
(nrem)~

1.3E«02
v

4.8E-01
„

d

6. 3E«02 6. 9E-01

6.4E-01

9.9E-01
t

1.49E+03

1.49E+03

Location: Taylor Flats, 4.2 miles SF.

~Ri P id:Third dF th) t .1984

~Ae Grou: Infant

Naxfmum organ dose
(mrem)***

1.6E-02 6.5E-02 2.0E-Ol

Third Fourth
Quarter ~uarter Cumu1 ative

Whole bog dose (mrem)*~ 5.2E-04 , 2.5E-02; 5.7E-02

Balance to
Year-End

1.49E+Ol

1.48E+Ol

'50 mile population whole
body dose (man-rem)

50 nfle miaxfmum organ
dose (man, rem)

4.9E«.03 6.9E-01

4.1E-02 1.1E+0

ume su mers on exposure pathway.~ Inhalatfon and ground contamination exposure pathways.*~ Ground, goat milk, and fnhalation exposure pathways.
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7.0 REVISIONS TO THE ODCH

During the semi-annual reporting perfod, three revisions were made to the
OFFsite Dose Calculation Manual (ORCH). These changes were approved in
POC meeting held on January 23, 1985. A descrfptfon oF each change is
included below and the eFFected pages are attachert.

SCN-84-176

Thfs revision expands Table 3-4, and Tables 3-5a through 3-5d to include
Ho-99, Ce-141 and Ce-144. The original radfnnuclfdes list was based on
the design basis mixture (f.e., NRC Gale Gaseous Computer Code). The
additional radfonuclfdes reported here have been detected fn the reactor
water.

SCN-84-171

The method to determine the setpofnts for three lfqufd process monitors
was slightly altered. The process radfatfon monftors were for the Stand-
by Service Mater System, the Turbine Building Service Mater System and
the Non-Radfoactfve Turhfne Sump Mater. The previous methodology speci-
Ffed the setpofnt be set at 4.66 times background or 80% oF an HPC. The
4.66 times background Factor was causing unnecessary anI spurious alarms.
On the Turbine Building sump monitor the background was continually
alterfng with the raising and lowerfng oF the sump water level. On the
servfce water radiation monitors the background was so low the setpoints
were alatmfng due to normal instrument "luctuatfon. To prevent this the
ODCH now states "the alarm setpofnts shall be established at 80% or less
oF the naxfmme setpoint plus background" with the maximum being 1 HPC
using 10CFR20 concentratfons.

SCN-84-198

This SCN added a FfFth milk sample location based on the results oF the
land use census. OFFsfte dose calculation fdentfFfed a location with a
potential for a greater dose due to fts closer location.

The attached pages contain the revisions to the OCDH as ft was approved
hy the Plant Operation Committee (POC).

8.0 RADIOLOGICAL ENVIROtÃENTAL HONITORING PROGRAM (REHP)

No Radfologfcal EFFluent Honftorfng Program locations were changed other
than fdentfFfed fn SCN-84-198 during the Ffrst sfx months.
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AHENOHEMT NO.
February 1985

Table 3-4

DOSE RATE PARANETERS
INPLENENTATION OF 10 CFR 20 AIRBORNE RELEASES

Nuclide dec ~mr em/ C i
mrem/hr

~Ci/m

Chfld Dose Factord2 pI

Inhalatfon
~mrem/ e

uCf/m

$

H-3

I-131

I-1 33

Cr-51

0-54
Fe-55

Fe-59

Co-58

Co-60

Zn-65

Sr-89

Sr-90

Zr-95

No-99

Cs-134

Cs-137

Ba-140

Ce-141

Ce-144

0.0
3.4E-09

4.5E-09

2.6E-10

6.8E-09

0.0
9.4E-09

8.2E-09

2.0E-08

4.6E-09
6.5E-13

@@de 2.62-12ee

~jP.SE-09
2.2E-09

1.4E-08

4.9E-09
2.4E»09

6.2E-10
2.5E-09

1.8E-09 3.0E-07

1.0E-06 4.4E-03

9.2E-06 1.0E-03

2.9E- 7 4.6E-06

2.6 ~ 4.3E-04

8.5E-O 3.0E-05

1.8E-07 o .4E-04

1.1E-07 E-04

6.22-09 id/ 3

3.3E-08 2.
1.5E-07 5.8E-04

7.9E-10 2.7E-02

1.2E-07 6.3E-04

2.9E-06 3.7E-05

1.1E-08 2.7E-04

7.3E-010 2.5E-04

6.3E-07 4.7E-04

2.4E-07 1.5E-04

2.8E-08 3.2E-03

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.DE+06

2.2E+06

1.DE+08

2.3E+06

1.4E+05

1.DE+06

9.3E+05

1.7E+06

5.4E+05

1.2E+07

* Naxfmum Organ
~No data fs lfsted for Sr-90 fn Table E-6 of Regulatory Gufde 1.109. Y-90

valves were used for dose conversfon factor Sr-90.
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Table 3-5a

MSE RAtE PAALXFERS--IRFLERERtASIRR RF 18 EFR 68 AIRRSNE RELEASES

Age 6roup: infant

a on

R

Noel i* s crea/ r
(per („Ci/a )

R6i RG R'

a~areal r a ~ u~ml r a x arexl~r
(per (uG(/sec) (per (uC(/sec) (per (4(/sec)

H-3

1-131

1-133

Cr-Sl

Fe-55

Fe-59

Nl-54

Co-58

Co-60

Sr-89

Sr-90

)lo-99

Cs-134

Cs-136

Cs-137

Ba-140

Ce-141

Ce-144

1.8E-9

1 eCKA

9.2E-6

2.9K-7

8.5K-9

1.8K-7

2.6EW

1. IE-7

4.2E-9

1.5E-7

7.9E-10

2.9K-6

1.1E-8

5.%-7
7.3K-10

6. 3E-7

2.4E-7

2.8E-8

6.5Ki2
1.5Kil
3.6Ki6

1.3K'.7Ei4

1 eCKR

9.9Ki5
7.8Ei5

4
SK'6'.

1 i5
7.0Ki5

5.6Ki4

6.1EiS

1.6Ki6
5.2Ei5

9.8ER

0.0 3.4K+3

1.0Ki7 RV'll
S.SEr6 SXQQCkrP
S.SKR Q~ 2.0K%

0.0 g ~ 7.0K+7

le7Ei8
i9 2.0Kil

LS 44648 2.8Ki7
2.SEE)0

2.5ER
8.9Ki6~

4.7ER
8.0Ki9

1elEi8
1.2E410

2.3K'
eSEil

8.0Ki7

1.1Et8

5.6K%

7.1Et10

le6Ee8

3.6K+10

2.6Ei9

3.4EilO

1. IEi8
3.6E+7

1.1Ei8

7.0K+3

4.3Eill
4.0Ki9
3.5KiS

7 lr
3.2Ei7

2.9Ki6
4.5Ei6

le 4Ei7

1 e6Ei)0

1.7Etll
2.4Ei8

1.3Eill
'l.2Etl0
1.2Ktll
1.9Ki7

6.2Et6

6.0K87

'No data (s listed for Sr-90 $ n Table E-6 of Regulatory 6ulde 1.109. T-90 values
uere used for the dose conversion factor for Sr-90.
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Table 3-5b

OOSE RATE PETERS--IK2LEKEIITATIIQOF 10 CFR 50 AIRBORNE RELEASES

Age Group: Child

aa on n

R' R

(per (QI/a ) (per (QI/sec)

Ooso parameters (Max(lcm Or an)
1 le%

RI

a crea/ r

ege a es
R"

1
R'

L crea/

R'

te x ~~r
(per 4C(/sec) (per (uC1/sec) (per (uCI/sec) (per („CI/sec)

H-3 I.SK-9
1- I 3I 1.0K-6

1-133 9.2E-6

Cr-51

Fe-55

Fe-59

Itn-54

Co-58

Co-60

Sr-89

Sr-90

Ih-99

2.%-7
8. SE-9

1.SK-7

2.6K-B

1.1E-7

4.2K-9

I.SE-7

7.%-10
2.9K-6

Cs-137

Ba-140

Ce-141

Ce-144

l.3K-IO

6. 3K-7

2.4E-7

2.BE-S

Cs-134 I. IE-8
Cs-136 5.%-7

I.)fi3
1.6fil
3.8Ki6

1.7fi4
I.lfi5
1.3K%

1.6fi6
1.1fi6
7.1fi6
2.2ER

).OfiS
1.4fi5
).OKi6

1.7fi5
9.1fiS
).7ER
5.4fi5
1.2fil

0.0
1.0Kal

1.5fi6
5.5ER
0.0
3.2fiS
1.6Ei9

4.4K<8

R.SK<~l0

4.7ER
S.OKi9

1.7fiS
1.2K+10

2.3Kal

).6E i7
S.OK+7

2.3fi3
9.9K+10

9.2fiS
2.3fi6
s.wa~Q+w'.

t7
1.3fiS
3.0fig
6.5fi10
S.SKil
2.0ft)0
1.2Ei9

1.8K+10

5.2fi7
3.6E+7

4.CENT

4.6E+

1

.)Ei5
9.) fi6
1.6fil
1.6fi6
5.2ER
1.BE+7

8.6fi9
1.6E tl)
1.3fiS
7.0K+10

5.6E i9
6.4E410

9.4fi6
6.2E+6

5.9E47

5.6K i3
1.1E410

1.7fiS
5.3K i6
3.9EiS

6.0fiS
6.3K iS

3.4fiS
2.0fig
3.3fi10
1.3K ')2
7.0fi6
2.5fi10
l.SfiS

2.4E i)0
1.8fiS
3.6E iS
9.5E i9

3.4E i2
1.3E i9

3.Offal

2.0fi5
2.4fiS
2.8fiS
4.) fi6
4.4fil
2 ~ )EELS

2.2E>8

6.1fi9
).3E iS

7.9KiS

2.0E+7

7.5fiS
2.0K i7
6.0K i6
9.5E i7

'IIo data 1s 11sted for Sr-90 1n Table E-6 of Regu)atory Guide 1.109. Y-90 values
were used for the dose conversion factor for Sr-90.
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Table 3-

DOSE RATE PARANKTERS--INPLENKHTATIOffOF CFR 50 AIRBORNE RELEASES

Age Group: Teen

a at on

R

llcce fee sec ~crea/ r
/per (rc//a /

Dose Pareneters (Naxfeua Or an)
roun
R'

s x areal r

RC

cF x eren/ r

a

RC

a x esca/ r

eget es
R"

a x x/rem/ r

a

f

n x area/ r
(per (fCf/sec) (per (rCf/sec) (per („Cf/sec) (per (rCf/sec) (per (qCf/sec)

ff-3

1-131

I-133

Cr-Sl

Fe-55

1.BE-9

1.0E-6

9.2E-6

2.9E-7

8.5E-9

Fe-59 1.8E-7

Nn-54

Co-58

Co-60

Sr-89

Sr-90

No-99

Cs-134

Cs-136

Cs-137

2.6E-B

1.1E-7

4.2E-9

1.5E-7

7.9E-10

2.9K-6

1 ~ 1E-8

5.9E-7

7 ~ 3E-10

Ba-140 6.3E-7

Ce-141 2.4E-7

Ce-144 2.8E-B

1.3Ei3

1.5E+7

2.9Ei6

2.1ER
1.2E+5

1 eSEi6

2.0Ei6

1.3Ei6

8.7Ei6
2.4Ei6

1. IEtB
2.7Ei5

S.SEiS

1.9Ei5

B.SEES

2.0Ei6

6.1Ei5
1.3Ei7

0.0

I.OK'.5E+6

S.SEW

0.0
3.2EiB

1 ~ 6Ei9

4.4EiB

2.5K+10

B.OE49

).7EiB
).2Etl0
2.3E+7

1.6E+7

B.OK+7

1.4Ei3

5.1K+10

3.9EiB

3.6K+6

.e'ge.acr/

2.0E48

1.2Eig

3.8Ei)0
5.2Ei7

1.2Etl0
7.9EiB

1 eOD) 0

3.3Ei7

4.4E+7

S.OEiB

2.9Ki3
9.1E+10

7.0EiB

6.4E+5

3.6Ei6

2.3Ei7

2.2Et6

Be)EK

2.8Ei7

3.5Etg

9.4Ei) 0

'7.8Ei7

4.4Ei10

3.5Ei9

3. 5&10
6.0Et6

7.7K+6

7.4Ei7

'No data fs lfsted for Sr-90 fn Table E-6 of Regulatory Gufde 1.109. Z-90 values
were used for the dose conversfon factor for Sr-90.

3.5E+3

7.0K+9

9.4E+7

B.SEi6

3.0EiB

8.7EiB

8.7E+8

5.4EiB

3.)Eig
1.3EilD
7.9E+11

5.5E+6

1.5Ei)0
1.0E+10

1.3E+10

1 ~ 2K+8

4.6EiB

1.2E+10

2.BE+2

8.4Ei8
1.7K+1

4.1EiS

B.BE+7

5.2EiB

7.4Ei6

8.9Ei7

4.1EiB

I ~ IEtB

4.7Eig
I.OE45

6.5E+8

1.6E+7

5 'EiB
1.6E+7

9.BE46

1.6E48

e1 p
cr m

~V
q m
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Table 3-5d

BOSK RATE PAACKTERS--IQLEKOTATINOF 10 CFR 50 AIRS%X RELEASES

Age Group.e Adul t

aa on

R're

II* sk ~crea/
Ieer Iree/a I

Oose Parcmters (Max(ma Or n)
ege es

R'

x cital/ r

a

III

a x

RG
I

a x~~
RG RG

(per (6CI/sec) (per (uCI/sec) (per (uCI/sec) (per (64:I/sec) (per (uCI/sec)

1-131

I-)33
Cr-51

Fe-55

Fe-59

0-54
Co-58

Co-60

Sr-89

Sr-SO

0-99
Cs-134

Cs-136

Cs-137

Ba-140

Ce-14'I

Ce-144

).BE-9

I.OE-6

9.2E-6

2.SE-7

8.5E-9

1.8E-l
2.6EA
). IE-7

4.2E-9

1.5K-l
7.9K-)0

2.SK-6

I. IE-8

S.SK-l

7. 3E-10

6.3K-l
2.4E-7

2.8K-B

).3Ei3
1.2Eil
2.2Ki6

).4&4
7.2Ei4

).OK66

1.4Ei6

9.3Ei5
6.0Ki6

I ~ 4E+6

9.9Eil
2.5Ei5

8.5Ei5

).5Ki5
6.2Ei5

).3K66

3.6Ei5

8.6Eil

0.0
).OEil
1.5Ei6

5.5EH

0.0
3.2Ei8
1.6Ei9

4.4K'.5K+10

2.5E44

B.ge6~@
4.7E~ >

B.OKi9

1.7EiB

1.2K')0

2.3Kil
1.5Ei7

B.OK+7

2.2Ei3
5.7K+)0 @
4.

I. IEi3
3.2Eil0

2.3K'.)D6

7 ~ 6

).OKaB ~ ).SKil
'I. 1.SK+6

4.~% E.IEX6

2.4Ei7
QQ'+6.6EXS 'I.XIEX9

2.7Ei)0 6.7Ei)0
2.SEil 4.4Ei7
7.0Ki9 2.5K+10

4.6KiB 2.1Ei9
5.6Ei9 1.5Ei)0
2.5Ki7 4.4K+6

3.3Ei7 5.7Ei6
3.7E68 5.4Eil

3.0Ki3
8.2Ki9
).)Et8
8.7E66

I.BKi8
B.OKi8

8.5E+8

5.3KiB

2.SEALS

8.2E69

6.2Ea))

6.0Ki6

9.9Ki9
9.0Ki7

8.3Ki9
1.4E+8

4.0KiB

).OEi)0

4.7K 62

).2E69

2.2Ei)
7.7Ei5

).5E68

9.2E68

1.4E67

1.7E68

7.6Ei8

1.3KiB

7.2E69

1.2Ei5

8,2EtB

2.)Eil
6.7Ei8
2.6E+7

).6Eil
2.5E68

'No data Is ) Isted for Sr-90 In Table E-6 of Regulatory Gu(de 1.109. T-SO values
~e6e used for the dose conversion factor for Sr-90.
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ANfNONENT NO. 2
February 1985

yfelds:

ff
"d AfZ~t

or

(24)

2e9 Lf ufd Process Konftors and Alarm Set fnts Calculatfons

As mentioned ln Section 2.2 of thfs manua~~Qll llqutd raduaste effluent
fs dfscharged through a four-fnch lfne fs monftored by an off-lfne
sodfum fodfde radfatfon monftor. Th nftor fs located on the

437'evel

of the Ra&taste Bufldfng. P-2 ra&aste lfqufd effluent fs
dfscharged to the Columbfa Rfve ~ough the 36-fnch Coolfng Hater
Blmdtmn 1 fne. In addftfon ~ 1 fqufd

effluent

dfscharge monf tor
there are three lfqufd st > at are normally non-radfoactfve but have
a flnlte possfhlllty of +gag radloactfve material la/ected into them.
These lfqufd streams are:

o Standby Servfce Mater (SM)

o Turbfne Bufldfng Servfce Hater (TSH)

o Turbfne Bufldfng Sump Mater (FD)

To prevent any dfscharges of radfoactfve 1fqufd from these streams,
radfatfon monftorfng systems have been fnstalled to detect any fncrease
above the normal background concentratfon of radfoactfve materfal.
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Alana/setpofnts are establfshed to prevent any release of radfoactfve
materfal fn concentratfons greater than 10CFR20 lfmfts. The maxfmum

radfatfon detector setpofnt calculatfon for the three systems fs based on

th«PCf concentratfon of Cs-137 uhfch fs 2.0E-05 mfcroCf/ml. The

folletfng equatfon fs used to calculate the maxfmum setpofnt:

Setpofnt max. (2.0E-05 ~Cf/ml) (CF)

(fn cpm or cps)

(25)

uhere:

! )
2.9.1

2.02-05 „Cf/ml ffPC lfmft for Cs-137 +
Qn

CF Ronftor calfbratfon factor - @cpm/ nCf/ml or cps/ „Cf/ml

Qn
Standb Servfce Mater (SM) r - The Standby Servfce Mater
Ronftors (Sff) are located gee 522'evel of the Reactor Bofldfng.

(oO,

The rater fs located „e mafn control room on panel P-604.

The flet rate throug the monftor fs varfable, from zero (0) to two

(2) gpm fifth a normal flo~ of 1.0-1.5 gpm.

To ensure 10CFR20 lfmfts are never exceeded, the alarm setpofnt
shall be establfshed at 80% or less of the maxfmum setpofnt plus
background.

If the setpofnt fs exceeded, an alarm uf11 actf cate fn the mafn

control room. The cont'rol room operator can then termfnate the
dfscharge and mfftfgate any uncontrolled release of radfoactfve
materfal.
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~ ~ 2 Turbine Bufldfn Service Mater (TSH) Monitor - Th)s monitor ts
located on the 441'evel of the Turb)ne Building. The readcut

meter and recorder $ s located $ n the ma$ n control panel BD-RAD-24.

The flow rate through that monitor $ s var)able, from zero (0) to sf~

(6) gpm wfth a nodal flow of 3-4 gpm.

To ensure 10CFR20 lfmfts are never exceeded, the alarm setpofnt
shall be established at 80'5 or less of the maximum setpofnt plus

background.

9.3

If the setpofnt $ s exceeded, an alarm 1 activate $ n the ma$ n

control room. The control room ope < can then tenn)nate the

dtscnacge and cdttgate any nncontnghd fe1ease of cadtoacttse
materfal.

Turb)ne But ldfn S s Ha ) Monitor - There are three detec-
tors to t."easure the act) o of each of the three non-rad$ oactfve
sunps. The mnktors - ocated on the 441'evel of the Turbine

Building. The ready> ters and recorder are located $ n the Rad-

waste Control Room Panel BD-RAD-41.

The Turbine Bufldfng Sup Hater Kffluents are not released to the
.Columbia Rkver. Th)s effluent $ s discharged to the Storm Dragon

System which $ s an open pond by the HAP-2 Harehouse.

The hydrological analysts performed for the MMP-2 FSAR (Section 2.4)
determined that the transmit t$ me through the ground water from

MNP-2 to the OP-1 well )s 67 years for strontium and 660 years for
ces$ tm.

'
In the event the setpotnt $ s exceeded, the sump water w)11 be

automat)cally routed to the radfoact)ve waste system.
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To prevent the sum of the sump eater discharged from the three pumps

from exceeding 10CFR20 1)Qts, the alam/setpo$ nt util be estab-
lished at SS or less of the Ijax)ma setpofnt plus background.
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uamecm (contd.)

c. Sediment fry
shoreline
(1/2)

Sc=pling and
Sm le l.ocation Code Col lection Fre uenc

Smdannually

Type and Frequency
1of Anal ssis

~ isotopic3

4. IUMSTI09

a. Olh>
(4/5)

b. Fishs
(2/2)

30, 38, or 39

c. Garden produceg 37 and 9
(2/2)

9, 35, 36, 40, and 60 Smimnthly during
grazing season,
monthly 0 n er
tlcaa

Sa -, or
nually

q@nthlg doing gram
ing season in the
Rivervim area of

~Q% gaaco and a control
near Grandvim

~ isotopic3
Iodine-131

@ma isotopic3

Gacza isotopic3

<xgAe locations are graphically depicted in Figures 5-1 and 5-2.

10eviations are peraitted if samples are unobtainable due to hazardous conditions, seasonal avail-
ability,. nalfunction of automatic smpling equitant, or other legitimate reasons. All deviations vill be
documented in the Annual Radiological Envfro~ntal Bnitoring Report.

2Particulate sample filters vill be analyzed for gross beta after at least 24-hour decay. If gross
beta activity is greater than 10 tidies the man of the control sample, ~ isotopic analysis should be
performed on the individual sample.

3Gena isotopic @mans identification and quantification of g~-eaftting radionuclides that nay be
attributable to the effluents of the facility.



O
CD

TABLE 5-1 (contd.)

4TLD refers to thercolMnescent dosfmter. For purposes of EP-2 AKU, a TLD -fs a phosphor card
( M x 4% x O.M) fifth eight individual read-out areas (four mfn dosfmter arms and four back-up
dosimeter areas) fn each badge case. TLDs used fn AGP eeet tie requfr| nts of Regulatory Guide 4.13
(L5I U545-1975), except for speci ffed energy-dep ndeme response. Correctfon fcctors are available for
enemy ranges ufth response oJtsfde of Cm s~fffed tolerances. TLO stations 1S-16S are s~fal interest
stations and am not included angst the 34 rmtfne TLO stations requfred by Plant Technical Specifi-
cation, Table 3.12-1.

C~sfte snaffles &11 b collected eath equitant eMch fs capable of collecting an aliquot at
tice fntervals uMch are short relative to the cteposftfng period.

6Statfon 26, LP-2 czkeuy +ter fntake fm the Col@Ma River, satisfies the RETS criteria for up-s~ surface mter and drf65rg mter control ~les. Station 28, 300 Area Drinking Mater Intake

satisf-

iess the GETS crfterfa for dcmstrem surface mter and driving eater ~le. Driving eater samples are
not rcutfnely.analyzed for I-131 fr+ tm M @ site. I-131 analysis ufll be perfomad e'en the calc-
ulated dose for the consazptfon of mter fs gre -~, 1 crea per year to the @axial organ.

~Nlk snzples All be obtained fthm fatos or fn el Gf1k animals tMch are located fn sectors
fifth high calculated annual average ground-leve'I D/gs 3Q c dose potential. There are no of1k anfoals
located ukthfn 5 ko of EP-2. If Cesium-134 or Cesfm-13' asured fn an individual cllk sample fn
excess of 30 pCf/1, then Strontium-go analysis should be pe ~ ~

8There are no c~rcfally important species fn the Hanford of the ColtrMa R5ver. %st
recreationally fcportant species fn the area are anadrteous, prfca ~ nfnofds. Four fish species @f11 I
normally be collected by electroshock technique fn the vicinity of p ~ t discharge (Station 30). If
electroshockfng produces fnsufffcfent fish samples, anadnmus species ~ be obtained fry Rfngold Fish
Hatchery (Station 39). Control samples we normally collected fn the vicinity of Ice Harbor Dao
(salnfnofds uay be obtained through the Hntfonal marine Fisheries Service at Lmer 6ranfte Dm).

96arden produce F511 routinely be obtained f~ fams or gardens using Col~in River eater for
frrfgatfon. One ~pie of a root crop, leafy vegetable, and a fruft should be collected each sample period
5 f avaflable. The variety of the produce sample All b dependent on seasonal avaflabf1 fly.

10Sof1 samples are collected to satf sfy the requfr~nts of the Site Certification Agreecant (SCA).
HNP-2.
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(Cont)nued)

O

Season Seceor Rod)al Nles YLD AP/AI Stf Gd Pd SK AI FI GP PICb SOb

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

60

fZ
SK

SK

KSK

E

BZ
BZ
rx

VZ

t2f

SSB

ESE

GtE

SSE

SStf

BK

4.3
6.4
5.8
5.6
5.7

5.7

4.2
4.7
0.5
4.3
1.2
1.2

2.1

0.1

7.5

7.0
7.0

0.7
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