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TR T AN MMARY

This report is issued for the period July - December 1983 in
accordance with NRC Regulatory Guide 1.21, "Measuring, Evaluating and
Reporting Radioactivity in Solid Wasies and Releases of Radioactive
Materials in Liquid and Gaseous Effluents from Light Water Cooled
Nuclear Power Piants" (Rev. 1). The information supplied includes
actua) effluent releases, radioactive waste and meteorological data;
doses from 1igquid releases, doses from gaseous releases and direct
gamma radiation doses.

FFLUENT T POSAL_AND WIND DATA

Radioactive 1iquid and gaseous releases, wind speed data together
with measurement errors and solid waste disposal information are
given in Tables 1A, 1B, 1C, 2A, 2B, 3, 4A-1, 4A-2, and supplemental
information section in the standar< Regulatory Guide 1.21 format.




EFFLUEN AND WASTE DISPOSAL SEMIANNUAL REPORT

Supplemental Information
JULY - DECEMBER, 1983

Facilits P grim Nuclear Power Station Licensee DPR-35

1. Regulators Limits

a.  Fissior and activation gases S + v

0.387 3 0.107 g 1
b lodines 2Ci/Quarter
:‘ Particulates, half-lives >8 davs 13(1.85405 +1.8E5Qv) € 1

Lqud eflvens 10C /0 apt

Mavimum Permissible Concentration

er

e

Provice the MPCs used i derermining allowabie release rates or concentrations

3. Fae and avtivation gases 10 CFR 20

b, ludines } Appendix B

¢ P 210s half-dives D% davs Table 11

d Lo ot Tuents H-3=1 X 1075 uCi/mi; all rest, 1¢ CFR 20, Appendix B, Table il

3 Aversge Enerpy

Prosid. JACTRE ENETEN It’l i the radionuchde muntac i oreleases of fissionr and achivgtion gases. 11 apphicable E=1 Mev
3rd OQuarter, MS=0.26 & RBV=0,70:4th Quarter, M5=0.20 & RBV=0.65
4 asurt ments and "Approvimations of Total Radioacimin
Prowvid metlnds used 10 measure or approxmiate the totsl radioactivity in et uentis and the methods used 1o
derermusc radionu hide composition
3. Fusoo and activation gases Geli
b d :
Istopic
8 P i€
& s “Tuents Analysis

£ Baich Releanes

Provids e tollowing informatioc relating 1o batch releasss of radwoactive matenials in hquid and gaseous etfluents
a  bLigqud
N amver of batch reieases 125
- L 2l time period x.-;(‘h..n;h t:lu,sﬁ '184. 30 hours
oumum e periad v g .m.-vr Case — d 5 hout‘s
- Accrage Lime proa d tor butch releases l. 4 ours
£ Moomum time penod for @ batch release -

verage stream flow duning penods of 'fit-‘\(-qrﬁztﬂqpl“rﬂsd flowing stream 2 L37E+5 GPM

-

b Gaseous  (Not Applicable)

6 Abnorma! Releases

a.
n
. None



TABLE 1A

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

JULY - DECEMBER 1983

Quarter Quarter Est. Total
Unit 3 i 4 Error, %

A. Fission and activation gases _

1. Total release Ci_ | 2.04E+3 | 1.34E+3 25

2. Average release rate for period uCi/sec | 2.57E+2 1.69E#2

3. Percent of Technicai Specification limit % 0.04 1 0.02
B. lodines

1. Total iodine-131 | Gi 1.09E-2 <7 .80E-3 25

2. Average release rate for period uCi/sec | 1 29p_2 <q 81E-4

3. Percent of Technical Specification limit % 0.55 .39
C. Particulates TS

1. Particulates with half-lives > 8 days Ci  l¢4.26E-3  [<3.41E-3 30

2. Average release rate for period uCi/sec [¢5.36E-4 <4,29E-4

3. Percent of ‘I echnical Specification limit % 0. 05 <0. 04

4. Gross alpha radioactivity Ci <2.58E-6 <5.07E-7
D. Tritium

1. Total release Ci 2.56E0 2.77Ed 40

2. Average release rate for period uCifsec | 3 26f.1 3.48E-1

3. Percent of Technical Specification limit %
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TABLE 1B |
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1963
GASEC!IS EFFLUENTS — ELEVATED RELEASE

JULY - DECEMBER 1933

CONTINUQUS MCDE BATCH MODE
[ Nuclides Released | ot | Quarter -3]  Quarter-4 | Quarter | Quarter |
1. Fission gases
krypton-85 : Ci 2, 39E-2 1.49E-2 |
krypton-85m Gi 2.57E+2 1.026+2 |
krypton-87 N Ci 4 .58E0 -
krypton-88 G 3.07E+2 Z,61E+2
xenon-133 Ci 1.28E+3 6.25E+2
xenon-135 Ci 5.85E+1 6.60E0
xenon-135m . £ 2.11E0 -
xenon-138 Ci 7.22E0 1.16E+1
xenon-131m Ci
xenon-137 Ci
xenon-133m Ci
Total for period Ci 1.92E+3 1.21E+3
2. lodines
iodine-131 Ci 7.97E-3 < 4,67E-3
iodine-133 Ci 2.756-2 | <2,51E-2 .
iodine-13Z Ci 3.38E-2 £ 1.87E-2
Total for period Ci 6.93E-2 <4,85E-2
3. Particulates
strontium-89 Ci 7.40E-4 4.53E-4
strontium-90 G 4,14E-6 5,33E-6
cesium-134 Ci 1.69c-7 9.95E-6
cesium-137 Ci < 3.47E-5 5.52E-5
barium-larithanum-140 Ci &1 RIE-2 <1 87F.3 .
chromium-51 Ci
manganese-54 Ci <7 41E-6 3.29E-7
cobalt-58 Ci
iton-59 Ci
cobalt-60 Ci <7 .63F-5 <1.11F-4
zinc-65 Ci 3.00E-6
zirconium-niobium-95 Ci 1.83E-6
cerium-141 Ci
cerium-144 Ci
ruthenium-103 Ci
ruthenium-106 Ci




TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1gg3)

GASEOUS EFFLUENTS - GROUND LEVEL RELEASE
JULY - DECEMBER 1983

CONTINUCUS MODE BATCH MODE
Nuclides Released Unit Quarte. Quarter Quorter Quarter ﬁl
1. Fission gases _
~rypton-85 Ci 3.62E-6 2.30E-6
| krypton-85m Ci 8. 26E0 7.84E0
Krypton-87 i 2.75c+] 3.83E+1
krypton-88 Gi 2.43E+1 1.63E+]
xenon-133 Ci 1.18E+1 1.78E+1
xenon-135 Ci 4.81E+1 4 .49E+1
xenon-135m A |
¥enon-138 Ci
Total for period Ci 1.20E+2 1.25E+2
2. lodines
iodine-131 Ci 2 RRF.3 41 13E.2
iodine-133 Ci 2.43E-2 {1,69E-2 N
iodine-135 Ci £5,04E-2 {2,98E-2
Total for period Ci (7.76E-2 |<£4.98E-2
3. Particu’ates
strontium-89 Ci 3 :;95 -4 4.12E-4
strontium-9C Ci 8.60E-7 8.17E-7
cesium-134 Ci - 4. 67F-6
cesium-137 Ci Z1.65E-4 7.01E-5
barium-lanthanum-140 Ci 6.21E-4  |<5.10E-4
|___manganese-54 Ci 2.69E-5 7.46E-6
cobalt-58 Ci
iron-59 Ci
cobalt-60 Ci 1.51E-4 2.00E-4
zinc-65 Ci
zirconium-niobium-95 Ci
ceriuia-141 Ci

ruthenium-103

ruthenium-106




TABLE 2A
EFFLUENT AND WASTL DISPOSAL SEMIANNUAL REPORT { 583!
LIQUIN EFFLUENTS - SUMMATION OF ALL PELEASES

— A o
JULY - DECEMBER 19¢
Guarter Cluarter
Jnit " -
EEg——" - Y- i &
A. Fission and activation products
, 1. Total release (not including tritiumn Ci
|
a noble gases, or a'pha) 2.92E- .
| o : T
2. Average diluted concentration Ci/m
7 D9F -9 48" -
during perio« s
— 4 —t — —
‘ 3. Percent of appi cable limit | | " 2Q & 5Q
(SRS el ’ s i - .  S— A—— i - . §
B. Tritium
———— ,_ A - ~
{ 1. Total release C | Q 3RF. ] 1.47E+
R | | \ . ] .
| 2. Average diluted concentration 4Ci/ml
| during peri 5 BIC_7 2 EAE .6
— — .. . a + ol b +— Lasddl o
3 Pt‘h ent of apptica ’ Ve e 3
—————————— 2 S - > | A - 4
C. Dissolved and entrained gases
| 1. Total releass Ci 1.97F-3 1.43E-3
- cindiiohisien i 4 A R !
2. Average diluts onicentratior uCi/ml
| during period 4. /8t-10 2.40k-1
| 3. Percent of ‘ [ et i e
| x ercent ol apj ibie Lim!t ¢ |
TR el v o = 51 - i . |
alpha radioactivity
D : = T _— T 4
' E-4 | £1 E
¢ released (prior liters
I \OF + FE +¢
- TR 1 —— ' - TAS 8 — Tl - |
water used i lilers
4 12549 5.81E+39
g S — - ' 13 - m— e i
F
” 4 v
& * »
P ') N ,fl & (,,.'
¥ N ¥ % 8 ¢ Y -

-

st. Total

Error

-




TABLE 2B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1983)

LIQUID EFFLUENTS

CONTINUOUS MODE BATCH MODE

Nuclides Released Querter Quarter Quarter 7 Quarter 3

strontium-89

strontium-90

cobalt-60
iron-59
zinc-65

manganese-54

chromium-51

zirconimum-niobium-95
molyvbdenum 99
technetium 99m
barium-lanthanum-140
cerium-141
) |

:<)|‘,"n 1,».:

cerium-144

silver-110m

iron-55
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NUMBER OF GOOD OBSERVATIONS ON THIS PAGE= 396
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NUMEER OF GOOD OESERVATIONS ON THIS PAGE= 609
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98.5 PERCENT DATA RECOVERY
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NUMBER OF HOURS IN THIS PERIOD= 2184
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Pathway

Salt Water
Fish

Salt wWatar
Shell Fish

Discharge Canal
Shoreline

Ocean Shoreline
Deposits

Swimming

Boating

July

Table 3.2-2

December 1983 Ligquid Release Maximum Individual

Thyroid

<.0.001

.001

.003

001

.001

.001

Kidney

<0.001

0.003

G.003

<0.001

< 0.001

<0.001

_(MREM)

GI-LLI

0.021

.054

.003

.00

.001

.001

Total

Body

0.010

0.027

0.003

<(.001

<0.001

<0.001




Table 2.2-3

July December 1983 Liquid Release Maximum Individual
Doses From All Pathways for Children (MREM)

Total
Pathway one Thyroid oI-LL Beuy

Salt Water ' <0.001 : 0.0 0.013
Fish

Salt Water - < 0.001 y .06 . N.0 0.039
Shell Fish

Discharge Canal ] <0.001 -3 | , | <0.001 <€0.001
Shoreline

Ocean Shoreline <0. < 0.001 < 0.001 Z 0. 4 <0.001 <0.00)
Deposits

Swimming <0. <0.001 < 0. .001 . <0.001 <0.001

Boating . ) < 0.001 0. .0 < 0.001 <0.001







OFF-SITE DOSES RESULTING FROM RADIOCACTIVE GASEOUS EFFLUENTS

4.

]

General Dose Assessment

the methods and parame*ers used to calculate the off-site doses
are presented in the Appendix I analysis for Unit #'. The
gaseous releases fcr both reactor building vent and the main
stack, for the pericd July - December 1983, are elsewhere in this
report. Meteorological information for calculating dispersion of
these 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 the Yankee Atomic Electric Company.

AEOLUS i1s a computer code for evaluating atmospheric dispersion
of routine radiocactive effluents from commercial rwuclear power
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 te 10
CFR Part 50 and the "as low as reasonably achievahle" obiectives.
Table 4.1-1 throuch 4.1-12 are based on data taken at the 220 ft.
elevation for the main stack and the 33-foot elevation for the
reactor building vent.

Maximum Individual Doses

The maximum 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 7.2-6, dnses from
noble gas immersion are included for skin and total body;
individual organ dcses are due to jodine and air particulates
only.

Population Doses
The assumed population distribution is shown in Table 4.3-1 and

is based upon 1980 Census Data for the permanent poou]atﬁon.3
The population dcses by pathway are presented in Table 4.3-2.

In accordance with Regulatory Guide 1.21, only pathways yielding
significant contribution to the total dose have been included;
those pathwayc not included account for a total of less than 5%
of the overall popu’ation doses.




UMDEPLETED X/G FOR THE REACTOR BRUILDING VENT 7/1/83 10 9/30/83

RECFTR DOWNWIND WEIGHTED AVERAGES SEC/MX%3
NO. DISTANCE g = 13 3 (2 SW - (3) WSW - (4) - (5) WNW - (6) NN - (7)
METERS 0.0 45.0 67.5 0.0 112.5 135.0

201,20 1,900E 05 2 -05 4,240E-05 3.310E-05 3.020E-05 3.V90E-05 3.640E-05
202.30 4.840E-06 5.770E-06 1.180E-05 B.B40E-06 8.040E-06 1,070 35 1.020E-05
) ) 1 0O ' \ e 1,24 3, 3408 s yIOF - 0¢ L010F =0¢ YOE -0 4

NNW - (B)
157.5
~n/3OE 05
+690E 06

|
1

AN

: 20E-07 5.310E-0Q7
247950E-07 3.900E-07 3.,740E-07
2,080E-07 2.940E-07 2.830E-07
1.650E-07 2.340E-07 2.240E-07
1.360E-07 1.920E-07 1.840E-07
1 1S0E-07 1.620E-07 1.550E-07

.“”HF O& 1,400E-07 1.340E-07

1,230E-

7 +400E -
lroJ-‘Jk
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Table 4.2-1

Maximum Individual Locations and Pathways
July - December 1983

Noble Gas
Immersior

Inhalar

F-u? & Vegetable
Ga. )

Me ¢
Cows Milk

Goats Miik

Yes indicates that the pathway is analyzed.
No irdicates that it is not considered.
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Location

*0.5 Miles
SE

G.6 Miles
ESE

2.2 Miles
gl

0.04

0.07

Table 4.2-3

July -December 1983 Gaseous Release Maximum Individual

Doses From A1l Pathways for Teenagers (MREM)

0.04

0.01

*Maximum dose location

Thyroid

0.1

0.05

0.03

Kidney Lung
0.08 0.08
0.04 0.04
0.01 0.MN

61

0.04

0.01

0.07

0.02

Total Body

0.08

0.04

0.01



Location

*0.5 Miles
SE

0.6 Miles
ESE

2.2 Miles
W

1

0.04

0.01

Table 4.2-4

July -December 1983 Gaseous Release Maximum Individual

Doses From A1l Pathways for Children (MREM)

0.04

0.01

Thyroid Kidney Lung
0.12 0.18 0.08
0.06 0.04 0.04
0.05 0.01 a.0

*Maximum dose location

62

0.04

0.01

0.07

0.02

Total Body

0.08

0.04

0.01



Table 4.2-5

July -December 1983 Gaseous Release Maximum Individual
Doses From A1l Pathways for Infants (MREM)

Location Bone Liver Thyroid Kidney Lung GI-LLI Skin Total Body
*0.5 Miles 0.08 0.08 0.10 0.08 0.08 0.08 0.15 0.08

SE

0.6 Miles 0.03 0.03 7.04 0.03 0.03 0.03 0.07 0.03

ESE

2.2 Miles 0.0 0.01 0.08 0.01 0.01 0.0 0.02 0.00

-

*Maximum dose location

63



Age Group

Adult

Teenager

Child

Infant

Bone

(MREM)

0.08

0.08

0.08

0.08

Liver

(MREM)

0.08

0.08

0.08

0.08

Table 4.2-6

Ju'y - December 1983 Gaseous Release Maximum :ndividual
Doses 0.5 Miles SE

Thyroid Kidney Lung GI-LLI
(MREM) ~ (MREM)  (MREM)  (MREM)
0.1 ¢.08 0.08 0.08
0.1 0.08 0.08 0.08
0.12 0.08 0.08 0.08
0.10 0.08 0.08 0.08

KA

Skin

(MREM)

0.15

0.15

0.15

Total
Body

(MREM)

0.08

0.08

0.08

0.08
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Table 4.3-2

Population Doses Via Major Pathways Resulting
From Gaseous Effluents During July - December 1383

Pathway Thyroid Total body
(MAN-REM) (MAN-REM)
Noble Gas Immersion 3.05 3.05
(gamma)
Ground Plane 0.23 0.23
Deposition
Inhalation 0.30 0.039
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OFF-SITE FROM uIRETT RADIATION

Doses due to direct radiation as measured by thermoluminescent
dosimeter for the period July-December 1983 were as follows:

Dose Rate uik/hr

QTR: 3 E .
Near Plant (0-0.16 Miles from the Plant) 13.3 24.17
Exclusion A-ea (0.25-0.68 Miles from the Plant) 6.3 23.3
Distant Neighborhood (0.7-6.5 Miles from Plant) 6.5 21.8
Background (8-21 Miles from Plant) 1.4 28.5

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

The measured values for the fourth guarter indicate a problem with the
majority of the TLDs used in this quarter. There were no abnormal
ocrurances at the station or in the environment during this time
period, and the same procedure was used in processing the TLDs. The
immediate action taken to rectify this situation was to remove the
suspect TLDs from the program.
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REFERENCES

“Pilgrim Station Unit 1 Appendix Evaluation" Submitted in Accordance
with 10 CFR 50 Appendix I, April 1977
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2-329/330.
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BosToN EpDiSoN COMPANY

BO0D BovyLsSTON STREET
BOSTON, MASSACHUSETTS 02199

WILLIAM D. HARRINGTON
BENIOR VICE PRESIDENT

s BECo 84-33
March 1, 1984

Mr. Thomas E. Murley

Office of Inspection and Enforcement
Region I

U.S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

License No. DPR-35
Docket No. 50-293

Radioactive Effluent Release Report
July 1 through December 31, 1983

Dear Sir:

In accordance with Pilgrim Nuclear Power Station Technizal Specification
6.9.C.1, Boston Edison Company hereby submits 2 copies of the Pilgrim Nuclear
Power Station Radioactive Effluent Release Report. The reporting period is
from July 1, 1983 through December 31, 1983.

The report format and content are in accordance with NRC Regulatory Guide
1.21: MEASURING, EVALUATING, AND REPORTING RADIOACTIVITY IN SOLID WASTES AND
RELEASES OF RADIOACTIVE MATERIALS IN LIQUID ARD GASEOUS CFFLUENTS FROM

LIGHT -WATER COOLED NUCLEAR POWER PLANTS, Revision 1, Tables 1A, 18, 1C, 2A,
28, 3, 4A-1 - 4A-2 and Supplemental Information.

very truly yours,

)
Aééf;/z;5iﬁayfff%z%7/

PMK/kmc

(2 copies)

cc: Mr. Domenic E. vassallo, Chief
Operating Reactors Branch #2
Division of Operating Reactors
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
washington, D. C. 20555 (6 copies)

Commonwealth of Massachusetts

Directer, Executive Office of Manpower Affairs
Dept. of Labor and Industries

Division of Occupational Hygiene

39 Boylston Street (9th floor)

Boston, MA. 02116 (1 copy)



