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1. INTRODUCTION AND SUMMARY

This report is issued for the period Janaury - June 1985 in
accordance with NRC Regulatory Guide 1.21. " Measuring, Evaluating and
Reporting. Radioactivity in Solid Wastes and Releases of Radioactive
Materials in Liquid and Gaseous Effluents from Light Water Cooled
Nucleat Power Plants"'(Rev 1). The information supplied includes
doses from liquid releases, doses from gaseous releases and direct
gamma radiation doses.

2. EFFLUENT, WASTE DISPOSAL AND WIND DATA

Radioactive liquid and gaseous releases, wind speed data.together.
with measurement errors and solid waste disposal information are
given in Tables lA, IB. 1C, 2A, 28, 3, 4A-1, 4A-2, anc supplemental
information section in the standard Regulatory Guide 1.21 format.

.
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. EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

Supplemental Informatson

JANUARY - JUNE 1985

Facilits Pj! grim Nuclear Power Station Ucenwe DPR 35

1. Regulator > Unuts

Qs + Qv
0.25/T 0.10/E #" ~ la ~ Fasam and a.iivaimn eases'

loibnes 2 Ci/ Quarterb.
Partiiuraies. hair.hseos aan 13(Qs x1.8E4+Qv x 1.8E5) g 1- -

i.

d laquid ettluents

L Maimum PermiWble Concentration

PmuJe she MPO used m deternunmg all...able scleaw raienu wnsentration-
a. Fnsain anJ ainatum gases 10 CFR 20

b. . lodmes Appendas B
Partkulates. halt.hses >h dau Table il6

J. Liquid esiluent s n - 3 = 1 x s o-5 pCi/ml; all rest,10 CFR 20, Aprendim B. Table il

3. 4serage Energs

Pnnide alw aseiap energ3 tI i os the radumixbJe mistme m ecleaws of tinum and acination gnen it appingable. [. M,

1st Quarter. Qs = 0.75 7 & Q v = 0.420 2nd Quarter -Qs = 0.323 & Qv = 0.536
4 Measurements and 4pprusimations of Total Radmactiuts

PionJe the inetin.h u>cd in menur or appu.umaic the total radioa.inits in et'lluents and ilw nwihods uwJ to
Jere,mme radionu lide somposition.

J. h bskm Jrld a.fivatiori gnes Geu
e ladmes

,,,, ;c
Pa tisularesro

d L.iqasd eithwet s Anahsis

5 hatch Releam
.

Pi uJe tir tohowiny intorma ian eclatirp to hat h rcleases of radioastne maternat> ir hquid and pneous eilluentsi n

a. Laquid

| Number of batsh relenes 186
'2 Total time pern>J tot hatih releJic, 293.33 hourr
.t Maomum time peined for a hat,h relcee 8.33 hours
4 A' erne time Penod for hai.h ielenes 1.5 8 hours
$ Minimum time penod f oi J hatch aelene - .33 hours
(i. Aicrag sieram flom Junng pernids of relene of ettluem into a Aiming stream: 2.81E5 GPM

b Gaseous (Not Applicable)

6 Abnormal Releases

'
Noneb,

.

4

4

2

- _ _ _ - . . . _ _ _ _ _ _ _ _ ___ _____ _ _ _ _ _ _ _ _ __ - _ _ -. _ -



f
i

TABLE 1 A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
GASEOUS EFFLUENTS. SUMMATION OF ALL RELEASES

JANUARY - JUNE, 1985

i- Quarter Quarter Est. Total
Unit Error, %

A. Fission and activation gases

1. Total release Ci 1.87E+3 8.22E+2 1 35.0 |

2. Average release rate for period pCi/see 2.39E+2 1.05E+2
3. Percent of Technical Specification limit 7c 1.11E-1 4.34E-2

B. Iodines
1. Total iodine-131 Ci 43.03E-2 4 2.7 7E-3 1 33.4 |

2. Average release rate for period pCi/sec 43.85E-3 43.52E-4
3. Percent of Technical Specification limit 7e 41.52 <0.139

C. Particulates
1. Particulates with half. lives > 8 days Ci 41.61E-3 41.49E-3 i 30.1 |

2. Average release rate for period pCi/sec 42.04E-4 41.90E-4
3. Percent of Technical Spealfication limit 7e 42.50E-2 4 2. 71E-2-

4. Gross alpha radioactivity Ci 6.48E-7 3.87E-7

D. Tritium
1. Total release Ci 9.65E-1 1.70E0 1 43.2 |

2. Average release rate for period yCi/sec 1.23E-1 2.16E-1
3. Percent of Technical Specification limit 7c

- -

.

3
.
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TABLE 1B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1985 )

GASEOUS EFFLUENTS - ELEVATED RELEASE
:

JANUARY - JUNE 1985

CONTINUOUS MODE BATCH MODE

| Nuclides Released | Unit | Quarter | Quarter | Quarter | Quarter |

1 2

1. Fission gases

krypton-85 Ci 4.12E-3 1.20E-2
krypton 85m Ci 3.02E+2 1 33E+2
krypton 87 Ci 1.56E+2 1.46E+1

krypton 88 Ci 4.75E+2 1.24E+2

xenon 133 Ci 5.56E+2 5.08E+2

xenon 135 Ci 1.47E+2 1.97E+1

xenon 135m Ci 5_07En -

xenon 138 Ci 2.64E+1 -

xenon 131m Ci
,

_ _

| xenon 137 Ci - -
'

xenon 133m Ci 7.61E0 2.12E0

Total for period Ci 1.68E3 8. ole 2

2. Iodines

iodine-131 Ci 41.33E-3 41. 74E-3
iodine-133 Ci 47.10E-3 9.81E-3
iodine-135 Ci 41. 56 E-2 1.14E-2
Total for period Ci 4 2.41E-2 4 2.33E-2

3. Particulates a

strontium 89 Ci 2.44E-4 8.79E-5

strontium 90 Ci 1.llE-6 7.48E-7
2.29E-7cesium 134 Ci -

cesium 137 Ci 4 6.01 E-5 42.40E-5
barium lanthanun 140 Ci 4& nnr A 131E -4
chromium 51 Ci 1.07E-6-

3.40E-6manganese 54 Ci -

-

cobalt 58 Ci

iron 59 Ci - -

cobalt 60 Ci 41. 36E-4 4.1.55E-4
zinc-65 Ci - -

zirconium niobium 95 Ci . _

cerium.141 Ci - -

cerium 144 Ci . _

ruthenium 103 Ci - -

ruthenium 106 Ci - -

a
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TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1984
GASEOUS EFFLUENTS - GROUND LEVEL RELEASE

JANUARY - JUNE, 1985
|

CONTINUOUS MODE BATCH MODE

Nuclides Released Unit Quarter Quarter Quarter Quarter

1. Fission gases

krypton 85 Ci _ _

krypton 85m Ci 4 3.83E0 4 8.7E-1
krypton 87 Ci 4 7.99E0 41.82E0
krypton-88 Ci 41.22E+1 4 2.69E0

xenon 133 Ci 49.27E0 43.14E0
xenon-135 Ci 41. 64E+2 41.21E+1
xenon 135ni Ci _ _

xenon 138 Ci - -

Total for period Ci 4 1. 9 7E+2 4 2 . 06E+1

2. Iodines
iodine-131 Ci 4 2.90E-2 '1.03E-3
iodine-133 Ci 49.62E-2 48.58E-3
iodine-135 Ci 4 3.18E-3 46.83E-3
Total for period Ci 44.43E-3 41. 6 4 E-2

3. Particulates

strontium 89 Ci 2. 93 E-4 1.11E-4

strontium 90 Ci 6.28E-7 5.84E-7
cesium 134 Ci 2.65E-6 3.28E-6
cesium 137 Ci 4 1.37E-4 1.35E-4
barium lanthanum 140 Ci 41.88E-4 3.79E-4
manganese 54 Ci _ _

cobalt 58 Ci ;
- -

iron 59 Ci |- _
_

cobalt 60 Ci 4 1.3 6E-4 4 2.15E-4
zinc 65 Ci __

zirconium niobium 95 Ci - -

cerium 141 Ci 6.37E-6-

ruthenium 103 Ci - -

ruthenium 106 Ci _ , .

.

5
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TABLE 2A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1985 )

UQUID EFFLUENTS. SUMMATION OF ALL RELEASES

JANUARY - JUNE 1985

Quarter Quarter Est. Total
Unit 1 2 Error, %

A. Fission and activation products
1. Total release (not including tritium, Ci

3.76E4 6. M + %.0-

noble gases, or alpha)

2. Average diluted concentration pCi/mi
3.33E-8 8.39E-8during period

3. Percent of applicable limit % 0.376 0.619
B. Tritium

1. Total release Ci 1.75E0 2.61E0 I 32.5
2. Average diluted concentration pCi/mi

during period 1.55E-7 3.25E-7

3. Percent of applicable limit "r 1.55 3.25
C. Dissolved and entrained gases

1. Total release Ci 5.07E-2 1.09E-2 * 35.0
2. Average diluted concentration pCi/ml

~* *during period
3. Percent of applicable limit % ~ ~

D. Gross alpha radioactivity

| 1. Total release | Ci |42.01r4 | 41.54r-4 |I40.0 |

E. Volume of waste released (prior liters 4.69E6 2.95E6 I 20.0
to dilution)

F. Volume of dilution water used liters 1 0.01.13E10 7.38E7 2
during period

6
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JANUARY - JUNE 1985

TABLE 2B

EFFLUENT AND WASTE DISPOSAL SEMlANNUAL REPORT (1985)

LIOUID EFFLUENTS

JANUARY - JUNE 1985

CONTINUOUS MODE BATCH MODE

Nuchdes Released Unit Quarter Quarter Quarter g Quarte' 2

strontium 89 Ci 41. 72E-4 41.17E-4
strontium 90 Ci 41.12E-4 44.09E-5
cesium 134 Ci 9.94E-3 2. 89 E-4

cesium 137 Ci 1.68E-1 1.20E-4
iodine 131 Ci 4.73E-4 6.30E-4

..
~

cobalt 58 Ci i_9tp_3 4.94r-6
cobalt 60 Ci 1.16E-1 5.81E-1
iron 59 Ci - -

zine 65 Ci 8.23E-5 -

manganese 54 Ci 6.88E-3 2.74E-4
chromium 51 Ci 2.51E-5 2.82E-4

zirconimum niobium 95 Ci 1.56E-6 -

molybdenum 99-
technetium 99m Cl 1.83E-4 -

barium lanthanum 140 Ci 8.45E-5 -

cerium 141 Ci . .

iodine 133 Ci 4.50E-3 2.31E- L
cerium 144 Cl 1.85E-5 -

silver.110m Ci . .
~

Iron 55 Ci 41.3 7E-2 4 4.07E-3

| unidentified | Ci 5.48E-2 2.04E-2

Total for period (above) Ci 3.78E-1 6.19E-1 j

xenon 133 Ci 1.39E*2 1.05E-3
xenon 135 Ci 3.ME-2 9.89E-3

7
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. . .
.

.

. _



TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMI-ANNUAL REPORT (1985)
| SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

JANUARY - JUNE 1985
i

i

A. SOLID WASTE SHIPPED 0FF SITE FOR BURIAL OR DISPOSAL (not irradiated fuel)

1. TYPE OF WASTE UNITS 6 MONTH EST. TOTAL
PERIOD ERROR S

3
a. Spent resins, filter sludges, m 149.53

N/A
evaporator bottoms, etc. Ci 485.58901

3
b. Dry compressible waste, m 833.29 N/A

contaminated equipment, etc. Ci 4.15240

3
c. Irradiated components, m 13.16

N/A
control rods, etc. Ci 4.05445E4

.

3
d. Other (Describe) m

N/A N/A
Miscellaneous low-level waste Ci

a

2. ESTIMATE OF MAJOR NUCLIDE COMPOSITION E(Curies) #4

(by type of waste)

a. Spent Resin, Filter Sludges, Co-60 258.07079 53.146
Evaporator Bottoms, etc. cot 5B 9.6f6T4 1.989

Cs-137 109.610330 2E67f
Cs-134 8.11929 1.672
Fe-59 2.30M6 474

..

I-131 .29536 .061
1-133 .G4073 _._00 8

La-140 2.15272 ' 443.

Ba-140 1.73150 .357
Sr-90 1.34719 .277
Tc.-09 .03964 .008
Zn-65 13E644 .691 - ~~
Mn-54 19.59052 4.014
Nb-95 .lT4E8 .026
Cr_- 51 40.62550 8.366
te-141 .15517 .032
Ru-103 .0(608 .009
Fu~-741 3.3N61 .685
Cm-242 .03099 .006
C-14 .74188 .050
I-129 .03Y63 . 0~07

H-3 .15T67 _. 0 11
hi-63 23.69076 4.879

8

- __________ -_-_ ___ _ - - -________ - ___ ___- - _ -__ .__ _______ ______ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ __ ___ ___ - __ _

TABLE 3(Continued)

E(Curies) %

Na-24 .10899 .022
Mo-99 .14101 .029
Tc-99m .35948 .074
Ba-139 .00016 .000
Y-91m .08485 .017
Sr-92 .00446 .001
Sr-91 .00794 .002
Sb-124 .14272 .029

,

TOTALS 485.58901 100.000

E(Curies) %

b. Compactable Waste Co-60 2.65278 63.885
Co-58 .00495 .119
Cs-137 .99777 24.029
Cs-134 .05251 1.265
Fe-59 .00018 .004
Sb-124 .00036 .009
Sr-90 .01499 .361 '

Tc-99 .00062 .015
Zn-65 .00167 .040
Mn-54 .07579 1.825
Cr-51 .00588 .142
Pu-241 .04599 1.108

i

Cm-246 .00007 .002 |
C-14 .00373 .089 '

I-129 " .006T2 .010
H-3 .25752 6.202 1
Ni-63 .03717 .895

TOTALS 4.15240 100.00 j

{

E(Curies) t

c. Irradiated Components Co-60 2.03439E4 50.177
Control Rods, etc. Es-137 5.07501El .125

hi-63 IT97736E3 4.764
5F70 8.2634E-2 .000
C-14 3.509T4[00 .009
ffi-59 4.530Hffl .112
E 74 2.9745E-2 .000
TF99 8.74ME-2 .000
D Y9 1.Tilfl1E-2 .000
PF241 1. 36677E-1 .060
tm-242 1.26543E-2 .0'60
Tn-65 1.17476E2 .327
5 65 1.7764Bf4 T el6
Mn~64 2.041U4E2 .563
Co-58 2.9773 Vfl .673
Es714 4 7D rofl .1T4

TOTALS 4.05445E4 100.00
re

..
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TABLE 3 (Continued)

d. N/A *

i

3. SOLID WASTE DISPOSITION

Number of Shipments Mode of Transportation Oestination 1

57 Tractor-Trailer Barnwell, SC

4. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transportation Destination

( None N/A N/A

r
l

I

|
|

|

,

|

80
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TABLE 4A-1
DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS
FOR THE 33 FT. LEVEL OF THE 160 FT. TOWER
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- TABLE 4A-2
DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS-
FOR THE 160 FT. LEVEL OF THE 160 FT. TOWER
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TABLE 4A-2 (continued)
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3. CFF-SITE DOSES RESULTING FROM RADIOACTIVE _ LIQUID EFFLUENTS

3.1 General Dose Assessment

Tne methods and parameters used to calculate tne off-site dose;
are presented in the Accendix I analysis for Unit #1'.
Population data are based upon the 1980 census data *; effluent
releases are given elsewhere in this report.

Numerical constants used in the analyses hate been updated to i

conform to Revision 1 of Regulatory Guide 1.109 dated October 1977.

3.2 Mailmen Individual Doses

The maximum individual doses and pathways considered are snown in
Tables 3.2-1 through 3.2-3.

3.3 Peculation C;c:sel

Tne peculation doses are shc , in Table 3.3-1.

|

1 See References #1 pg. 68
3 See Reference #3 pg. 68

i
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|
,

Table 3.3-1
0culation Doses Resulting frem ine0

Januarv - June 1985 Liquid Effluents

i

Pathwa, Thyroid Tota' 8:,dy
(v:.N-R Dt )

Salt Water 40.01 0.10-

Fish

Salt Water <0.01 0.13'

Shell Fish |

Salt Water 4 0.01 4 0.01
Plants

Ocean Shoreline 0.46 0.46
De;:osi ts

Swimming 4 0.01 < 0.01

Total 0.46 0.70

NOTE: These are the major pathways for liquid effluents.

,

i
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4. OFF-SITE DOSES RESULTING FROM RADI0 ACTIVE GASEOUS EFFLUENTS
,

4.1 General Dose Assessment

The methods and parameters used to calculate the off-site doses are
presented in the Ap;:endix I analysis for Unit #1'. The gaseous
releases for both reactor building vent and the main stack, for the
period January - June 1985, are elsewhere in this report.
Meteorological information for calculating. dispersion of these

t releases are shown in Tables 4.1-1 through 4.1-12. For each quarter
year, values of X/Q, X/Q depleted and D/Q are tabulated for

: twenty-three radial distances at sixteen compass directions using the
! AEOLUS program which was provided to Boston Edison by Yankee Atomic

Electric Company. l

| AEOLUS is a comouter code for evaluating atmospheric oispersion of
routine radioactive effluents from commercial nuclear pcwer stations,
and for computing statistical distributions of radiation doses which
would result from postulated accidental releases of assumed
intensity. The code is based, in part, on Regulatory Guide 1.111
developed by the U.S. Nuclear Regulatory Commission as guidance toward
implementation of Appendix I to 10 CFR Part 50 and the "as low as
reasonably achievable" objectives. Table 4.1-1 through 4.1-12 are
based on data taken at the 160 ft. elevation for the main stack and
the 33-foot elevation for the reactor building vent.

4.2 Maximum Individual Doses

The mawimum individual dose locations and pathways assumed are
presented in Table 4.2-1. The resultant maximum individual adult,
teenage, child and infant doses are reported in Tables 4.2-2 through
4.2-5. In the summary Table 4.2-6, doses for skin and tctal body;
individual organ doses are due to lodine and air particulates only.

4.3 Population Doses
t

| The assumed population distribution is shown in Table 4.3-1 and is
based upon 1980 Census Data for the permanent population.' The
population doses by pathway are presented in Table 4.3-2.

In.accordance with Regulatory Guide 1.21, only pathways yleiding
significant contribution to the total dose have been included; those
pathways not included accoa1t for a total of less than 5", of the

overall population doses.

1 See References #1 pg. 68
3 See Reference #3 pp. 68
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Table 4.2-1
i

Maximum Individual Locations and Pathmys'
January - June 1985

Pa_thway 0.7 Miles 0.6 Miles 2.2 Miles
W ESE W

1

Noble Gas
Immersion Yes Yes Yes

Inhalation Yes Yes Yes

fruit & Vegetable
Garden Yes Yes Yes

Meat No No No

Cows Milk No No Yes

Goats Milk No No No

.- _. ---

1. _Yes indicates that the pathway is analyzed.
No indicates that it is not considered.
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| Table 4.2-2
|
|
'

January - June 1985 Gaseous Release Maximum Individual
Doses From All Pathways for Adults (MREM)

Location 3one Liver T hyr_ol d Kidney Lung GI-LLI Skjn Total Body

0.7 Miles
W 0.03 0.03 0.05 0.03 0.03 0.03 0.05 0.02

*0.6 Miles
ESE 0.04 0.04 0.10 0.04 0.04 0.04 0.07 0.04

2.2 Miles
W 0.01 0.01 0.03 0.01 0.01 0.01 0.02 0.01

Manicum dose location*
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Table 4.3-2

Population Doses Via Major Pathways Resulting
From Gaseous Effluents During. January - June 1985i

Pathway Thyroid Total Body
(MAN-REM) (MAN-REM)

N0ble Gas Immersion '
( gam.ma ) 1.48 1.48

. . .

*

a. .

*

.

Ground Plane
Deposttion 0.12 0.12

Inhalation 0.26 0.02
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5. OFF-SITE DIRECT RADIATION

Doses due to direct radiation as measured by thermoluminescent
dosimeter for the period January - June 1985 were as follows:

I
Dose Rate

'

(uR/hr)

Near Plant (0.-0.16 Miles from the Plant) 8.0

Esclusion Area (0.25-0.68 Miles from the Plant) 4.4

Distant heighbcrhood (0.7-6.5 Miles from the Plant) 5.3

Bacsground (S-21 M!les from the Plant) 6.2

The measured values for the first two Quarters indicate a small but
measurable dose contribution due to direct radiation at Near Plant
Locations (within 0.16 miles) but no statistically significant
contribution beyond about 0.25 miles.
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