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I. Introduction and Summary

This report presents a summary of the results of measurements of direct
radiation and radioactivity in environmental media in the vicinity of the
Pilgrim Nuclear Power Station - Unit 1 (PNPS-1) and at selected control
locations for the period January 1 - December 31, 1981. The results of
this Program indicate that PNPS-1 has had a negligible and most often
inmeasurably small impact on the environment in the vicinity of the plant.
Conservatively estimated doses resulting from the measured highest station
mean concentrations are typically less than 1% of the doses resulting from
naturally occurring radionuclides and residual fallout from atmospheric
nuclear weapons testing.

Estimates of concentrations of radionuclides in vegetation and milk and
estimates of dose to man, as quoted in this report, were made using methods
similar to those described in Regulatory Guide 1.109 and 1.111.

The performance record of the PNPS-1 for the calendar year of 1981 reflects
an average capacity factor of 58.7%. Monthly capacity factors are given in
Table I-1.

A tabulation of radioactive effluents form the PNPS-1 is provided in Ap-
pendix B for the 1981 calendar year.

There were six Anomalous Measurement Reports made for the calendar year of
1981. The media involved were mussels, sediment and algae from the discharge
canal and on one occasion, cranberries from the Manomet Point Bog.

The measured concentration of Cs-137 in the Cranberry sample from Manomet
Point Bog was due to old fallout from weapons testing and a depressed
concentration of potassium in the soil. There were no other man-made radio-
nuclides detected in the sample which would be indicative of reactor
operation. A detailed study of the presence of cesium in cranberries was
performed and included as Appendix C to the Boston Edison Environmental
Radiation Monitoring Report No. 11, April, 1979. This report identified
fallout from previous nuclear weapons testing as the primary source of cesium

%__: _1 - ,



in cranberries. In addition, the report indicated that cesium uptake in
cranberries can be increased when conditions of low so1! potassium occur,

as cesium is a congener of potassium. The Cs-137/K-40 ratio is consistent
with the above mentioned report and with past analyses data. Therefore, it
is very unlikely that PNPS-1 was the source of the measured concentration.

The measured concentrations of Cs-134 and Cs-137 in a sediment sample of
24-26 cm from the Discharge Canal Outfall Area are unquestionably due to
past controlled liquid releases from PNPS-1. The sample underwent confirma-
tory reanalyses in which neither Cs-134 nor Cs-137 were detected above the
LLD (Lower Limit of Detection), and neither nuclide was detected in the
other layers of the sediment. This indicates the presence of a "hot"
particle in the sediment, and does not present a hazardous situation due

to the extremely limited distribution of the activity and the absence of
any ingestion pathway or direct radiation hazard.

The measured concentrations of Co-60 in the Discharge Canal samples of mussels
and algae (Irish Moss) are unguestionably due to liquid effluents from PNPS-1.
However, the maximum dose due to consumption of either mussels or algae with
the peak concentrations would result in less than 0.01 mrem to the total body
and 0.08 mrem to any organ. Clearly, this dose is not significant when
compared to the natural background dose rate of 80 to 100 mrem/year as it is
much less than 1% of background.

Essentially, all samples required by the PNPS-1 Technical Specifications were
collected on schedule. The only exceptions were the unavailablility of two
milk sample locations, and two air sampling locations plus occasional failures
of the air samplers. The TLD station for one of the two air sampling sites
was discontinued (Plymouth Center) due to inaccessibility of the established
location. These incidents affected only about 7% of the total number of
samples scheduled for collection.

Both Plimoth Plantation and the Plymouth County Farm were unavailable as

milk sampling locations during 1981. Plimoth Plantation informed Boston
Edison in January 1981 that milk producing animals would no longer be
available as they disposed of their cow. This situation has not changed

for 1982. The Plymouth County Farm has not been available as a milk sampling
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station since 1979 as they had sold all of their cows. Recently, the

Plymouth County Farm has indicated that they may be able to again par-
ticipate in the Program in December, 1982.

The two air sampling stations which became unavailable during 1981 were
the Plymouth Center and Cleft Rock sites. The Cleft Rock air sampling
station was lost during the second quarter of 1981 (between 4/6/81 -
4/14/81) when vandals destroyed the equipment and protective facilities.
The communications tower at the site was also heavily damaged. This
particular site is Boston Edison property. At this time, a lease was
being negotiated between Boston Edison and a cable television company.
The air sampling station could not be reinitiated until the lease was
finalized. The lease was finalized around the first of the year, 1982.
At this writing, Boston Edison is in the process of establishing opera-
bility at the Cleft Rock (actually Pine Hills) air sampling station site.
The air sampling station should be fully operational by April 15, 1982.

The Plymouth Center air sampling station (01d Fire House on Main Street)
was lost during the third quarter of 1981 (between 7/28/81 - 8/4/81) when

a private individual bought the 01d Fire House. The individual refused

to participate in the Program. A search for a suitable public building

in the Plymouth Center area was then initiated. A suitable public building
was located on February 1, 1982 - Plymouth Town Hall. A this writing,
Boston Edison is in the process of establishing operability at the Plymouth
Center air sampling station site. The air sampling station should be fully
operational by April 15, 1982.



TABLE I-1

PNPS-1
CAPACITY FACTORS

1981
(Based on 670 MWe)

Month Percent Capacity
January 85.7
February 67.0
March 65.6
April 90.7
May 94.6
June 95.0
July 59.8
August 72.1
September 75.4
October 0.0
November 0.0
December 0.0
Average 58.7
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Description of the Monitoring Program

The Radiological Monitoring Program conducted in accordance with the PNPS-1
Technical Specification is included as Appendix D. The program is essen-
tially identical to that conducted during 1980 and incorporates supplemental
provisions as specified in the Settlement Agreement between the Massachusetts
Wildlife Federation and Boston Edison Company, June 9, 19772. The exceptions

to the program are as follows:

1) There is no TLD station at Saquish Neck since the Mass Wildlife Fed-
eration has not yet provided a means for placement and retrival of
the TLD as prescribed by the agreement noted above.

2) There is no longer a milk producing cow at the Plymouth County Farm,
nor at the Plimoth Plantation. The Plymouth County Farm location has
been unavailable since 1979 and the Plimoth Plantation location has
been unavailable since 1981. The nearest cow is located approximately
12 miles from PNPS in the W sector. This location is a private resi-
dence. Samples have been collected from this location since October,
1980.

3) There is no longer a Karbott Farm. Vegetable samples are now col-
lected at the two nearest gardens near the W and ESE site boundaries.

The 1981 site Census conducted according to Technical Specification re-
quirements determined that there are several vegetable gardens near the
site boundary in the W-WNW and SE-ESE sectors (see Appendix E). In the
ESE sector, the nearest garden is at the J.B. Work residence (0.6 miles
ESE). A sample of lettuce was collected on 9/17/81. In the west direc-
tion the location of the nearest observed garden of approximately 500
square feet was at the residence of Mary Lloyd Evans (0.7 miles W). A
sample of Chinese Cabbage was collected from this location on 9/15/81.

A sample of rubbarb was collected from the Winchester residence (0.7
miles W). The rubbarb collected on 9/15/81 was insufficient to meet
sensitivity requirements, and the garden did not contain enough rubbarb
for a larger sample. The location of one of the nearest animals which
produces milk for human consumption is the King residence ( 12 miles W).
Samples of milk have been collected from this location since October, 1980.
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The 1981 Census indicates that 5 goats are located at the Lloyd residence
on Long Pond Road, however the owner was unable to be contacted to deter-
~ine the status of the goats. The owner was contacted during the 1980
Census, and indicated that the goats were not producing milk at that time,
but had in the past. When the animals do give milk, it is very little
since they are miniature goats (not full size) and she uses the milk for
personal consumption only. During the 1981 year, every effort was made

to identify and locate milk-producing animals in the near vicinity (5 miles)
of PNPS-1. Only one milk sample was obtained early in 1981 (1/27/81) from
the residence of Mr. S. Whipple (2 miles WSW). Samples were discontinued
from this location when the cows were sold. A milk-producing cow was
located at the residence of Mr. F. Shaw ( 8 miles SSE) in June. Only one
sample was collected from this location (July 7, 1981) before Mr. Shaw scld
his cow.

In perspective, cows and goat locations within a 5 mile radius of PNPS-1
are rare and transitory at best. It is extremely unlikely that the cow-
milk pathway could be responsible for even small doses to any member of
the general public.
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111. Results of Analyses

This section summarizes the results of the analyses of envirunmental media
samples in compliance with the monitoring program described in Appendix C.
The section is divided into sub-sections, each of which describes a parti-
cular media or potential exposure pathway.

The results of analyses conducted on environmental media are maintained in
a computerized data file which constitutes a data base used for statistical
analyses by a computer code entitled ERMAP3.

ERMAP calculates a set of statistical parameters for each radionuclide
who-e concentration is reported in a given envircnmental medium. This set
of statistical parameters includes separate analyses for (1) the indicator
stations, (2) the control stations, and (3) the station having the highest
annual mean concentration. For each of these three groups of data, ERMAP
calculates:

1) the mean value of all measured concentrations;

2) the square root of the mean square deviation (this is an estimate of
the sample variance);

3) the lowest and highest calculated concentrations;

4) the number of positive measurements divided by the total number of
measurements;

Entries listed under the heading LLD* are the mean of all LLD values, where
each LLD equals 4.67 times the standard error of the associated background

measurement.

* ower Limit of Detection
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The results of ERMAP are provided in each subsection for the appropriate
media. In addition, plots of measured concentration as a function of
sampling time are included for certain isotopes in certain media inan
effort to simplify interpretation of the results.

Sample station identification numbers used by the ERMAP program are provided
in Table III-A-1.
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TABLE III-A-1

Sample Station Identification Codes

Station Code

Media Number Station Location
Air Particulate 00 Warehouse (0.03 mi-SSE)
and 01 Rocky Hi11 Road (0.8 mi-SE)
Iodine Filters 03 Rocky Hill Road (0.3 mi-WNW)
06 Property Line (0.34 mi-NW)
07 Pedestrian Bridge (0.14 mi-N)
08 Overlook Area (0.03 mi-W)
09 East Breakwater (0.35 mi-ESE)
10 Cleft Rock (0.9 mi-S)
15 Plymouth Center (4.5 mi-W-WNW)
17 Manomet Substation (2.5 mi-SSE)
21 East Weymouth (control-23 mi-NW)
Waterborne 11 Discharge Canal
17 Bartlett Pond (1.7 mi-SE)
23 Power Point (control 7.8 mi-NNW)
Shellfish 11 Discharge Canal Qutfall
12 Plymouth Harbor
13 Duxbury Bay
15 Manomet Point
24 Marshfield (Control)
Algae (Irish Moss) 11 Discharge Canal Qutfall
15 Manomet Point
22 E1lisville (Control)
Lobster (Arthropods) 11 Vicinity of Discharge Canal Offshore
15/99 Offshore (Control)
25 Scituate (Control)
Fish 2 Round Hill Point-Offshore-(Control)
11 Vicinity of Discharge Canal
21 Auto Trawl Station-Offshore-(Control)
22 Offshore-(Control)
28 Cataumet ,Bourne-(Control)
29 Priest Cove-Offshore-(Control)
Sediment 11 Rocky Point
12 Plymouth Harbor
13 Duxbury Bay
14 Plymouth Beach
15 Manomet Point
24 Marshfield (Control)
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Cranberries

Vegetation

Beef Forage

TABLE II1-A-1 (Continued)

Station Code
Number

Station Location

Whipple Farm (2 mi-WSW)

Whitman Farm (Control-23 mi-NW)
King Residence (Control-12 mi-W)
Shaw Residence ( 8 mi-SSW)

Manomet Point Bog (2.5 mi-SE)
Bartlett Road Bog (2.8 mi-SSE/S)
Pine Street Bog (Contrcl-17 mi-WNW)

Plymouth County Farm (3.5 mi-W)
Work Residence (0.7 mi-ESE)

Evans Garden (0.7 mi-W)
Bridgewater Farm (Control-20 mi-W)

Plymouth County Farm (3.5 mi-W)
Plimoth Plantation (2.2 mi-W)
Whitman Farm (Control-23 mi-NW)
Brid-cvater Farm (Control-20 mi-W)




ITI.

Air Particulate Filters

Sample collection systems consisting of a cellulose particulate

filter and a charcoal filter cartridge are used to collect particulate
matter and iodine isotopes respectively. Analyses of the particulate
filters for beta radiation is performed weekly. In addition, quar-
terly composite particulate samples are analysed for gamma emitting
isotopes. Table III-A-2 presents the results of the ERMAP for air
particulate analyses. (The station identification numbers correspond
to the locations identified in Tabla III-A-1.)

For ease of interpretation of these measurements, a plot of gross beta
activity vs. time for all indicator stations is provided in Figure
IT1I-A-1 and for the control station in Figure III-A-2.

Positive measurements of specific isctopes characteristic of reactor
operation (ie, Ce-144, Ce-141, Ru-103, Ru-106, Zr-95, Nb-95, Cs-137,
Mn-54 and Co-60) were observed at jus® about all of the stations.

A11 of the positive measurements were seen in composite samples
primarily for the first, second and third quarters. As can be seen
from Figures III-A-1 and I11I-A-2, a significant increase in airborne
gross beta activity was detected for a'l sampling locations during the
first three quarters of 1981 (the gross beta activity for the control
station during 1980 was <0.1 pCi/m°). This increase in activity is
attributable to the October 17, 1980 Chinese weapons test. The
quarterly composite samples showed detectable concentrations of fall-
out fission products related to the Chinese weapons test for the
first three quarters of 1981 (Figures III-A-3 to III-A-12). Refer to
Section III.A.1, Atmospheric Fallout During 1981, for a more detailed
explanation. Even though this section concerning atmospheric fallout
makes reference to Maine Yankee specifically, it is still applicable
to PNPS-1.

The following positive measurements made were due to the effluents of
PNPS-1: Cs-137 at West Rocky Hill Road (Station 03-0.3mi-WNW) and
Co-60 at the Pedestrian Bridge (Station 07-0.14mi-N) during the first
quarter of 1981; Mn-54 at the Property Line (Station 06-0.34mi-NW)
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during the third quarter of 1981; and, Co-60 at the Warehouse (Station
00-0.03 mi-SSE) during the fourth quarter of 1981. However, even if a
person were to breathe air with the highest concentrations measured,
they would receive an annual dose of les:z than 0.0004 mrem to the
total body and 0.04 mrem to the maximum exposed organ (infant-lung).

In consideration of the natural background dose rate of 80 to 1C0 mrem/

year, there was clearly no significant environmental effect observed in
the air particulate media as a result of the operation of PNPS-1.
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FIGURE I11-A-1
GROSS BETA ACTIVITY
AIR PARTICULATES
INDICAT" = STATIONS
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FIGURE III-A-2
GROSS GETA ACTIVITY
AIR PARTICULATES
CONTROL STATION
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FIGURE III-A-3
CONCENTRATIONS OF Ce-144
AIR PARTICULATES
INDICATOR STATIONS
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FIGURE I1I11-A-4
CONCENTRATIONS OF Ce-144
AIR PARTICULATES

CONTROL STATION
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FIGURE III-A-5
CONCENTRATIONS OF Ce-141
AIR PARTICULATES
INDICATOR STATIONS
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FIGURE III-A-7
CONCENTRATIONS OF RU-103
AIR PARTiCULATES

INDICATOR STATIONS
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FIGURE II11-A-8
CONCENTRATIONS OF RU-103

AIR PARTICULATES

CONTROL STATION
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FIGURE 111-A-9
CONCENTRATIONS OF Zr-95
AIR PARTICULATES

INDICATOR STATIONS
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FIGURE I11I-A-10
CONCENTRATIONS OF Zr-95

AIR PARTICULATES
CONTROL STATION
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FIGURE 111-A-11
CONCENTRATIONS OF Nb-95
AIR PARTICULATES
INDICATOR STATIONS
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Figure 111-0-1 Location of Offsite Monitoring Station
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I11.A.1

ATMOSPHERIC FALLOUT DURING 1981

On October 17, 1980 the People's Republic of China detonated a nuclear
device in the atmosphere at the Lop Nor test site in northwest China.
The explosion was estimated by the Department of Energy to be in the
200 kilotons to one megaton yield range. The clouds of radioactive
debris began drifting over the western part of the United States on
October 19, 1980.

During the beginning of November, 1980, increased airborne beta

activity was detected at both indicator and control locations

(Figures 111-A.1-1 and 111-A.1-2). The airborne beta activity

continued to increase into 1981, and a gamma analysis of fourth

quarter composite filters showed detectable concentrations of fission
products which are associated with the October Chinese test (Figures
[11-A.1-3 to I11-A.1-6). As expected, a significant increase in air-
borne gro-s beta activity was detected on air particulate filter

samples submitted from all sampling locations during the first three
quarters of 1981. The highest airborne gross beta activity occurred
during the spring and summer months when the intermixing of the
stratosphere and troposhere causes additional radioactive debris from
weapon testing to be introducted into the troposphere (Figure 111-A.1-7).
For the first three quarters of 1981, gamma analysis performed quarterly
on weekly composite air particulate filter samples showed detectable
concentrations of fallout fission products related to the Chinese
weapons test (Figures III-A.1-8 to 111-A.1-13).

In addition to our required Technical Specification air sampiing
locations, an additional control air sampler was set up at our
Environmental Laboratory in Westborough, Massachusetts. Air par-
ticulate samples analyzed fromthis location showed detectable similar
levels of fission products as the filter samples submitted from the
environs of Maine Yankee. (Figures I11I-A.1-14 to 111-A.1-20)

Fallout was also detected in other environmental media during 1981.
Aquatic and terrestrial vegetation samples collected from indicator
and control locations showed fission products related to fallout
form the Chinese weapons test.

3-22



"

v 82 NOIIHIS@= (1 NOlIBIS @= 81 NOlLIBIS
X= G1 NOIIHIS+= #1 NOIIHISE= €1 NOJIUWIS M= 21 NOIIBIS %= 11 NOILUIS
1074 XL 40 3ONBY ML 301SIN0 SYIBWNAN ALIAILIY 3IHIIONI S3NTHA 2

0861

*230  CAON 120  *d3S 9Ny ANC 3INAP ABH  *¥dH  ‘¥BU  *834 "

—--T:»»-—»-u:—n-»pu_:»»—th»:~»>—-»~»->~»>—>.-r»»»»-_~>—-—»--—»»-—-»bPF—--:—»-_-»>»>»>-—P»»>-rb»>—b\r

.YYYI]ITTYY1]T‘]IYI

.TaT.IY-‘I

W
# ﬂw

r

20-300°S

10-300" 1

10-30S" 1

10-300° 2

—~10-308"2

8-¥0 S¥3L1N14°4°Y 33MNHA 3NITBH

I-1°y-111 34N9l4

W/13d
€U313 13

3-23



*%= 62 NOllWiS
1074 3HL 40 3IONBY 3HL 301SIN0 S¥3IGUNN ALIALLDH 318J10N] S3NTBA 2
0861

*230 Alne  3NNP

*1J0 *d43S

~ony

At

*AON *¥dY

*¥HH  "834 CNGC

III"Il‘!“Y’UY‘V'r]I'IIIYYI

h711111¥']lh711111]

8-40 S¥3i114°4°H 33%NHA INIBH

¢-1°y-111 3uN914

10-300°2

10-300" ¢

10-300"9

10-300"8

00+300° 1

¥313K/134
£

3-24




G-t

PCl/ﬂE\'ER‘3

2.50E-03

2.00E-03

1.50E-03

1.00E-03

5.00E-04

FIGURE III-A.1-3

MAINE YANKEE A.P.FILTERS RU-103

/

y 4

L —

lllllujlllllllllllllllllllllllllllllllllllLllLlLJ

——

7 2 AAAAMEALAY LEMAASAALS RAASLAAALY RAAMARAAL
JAN. FEB. MAR. APR. MAY JUNE JULY ARUG. SEP. OCT. NOV. DEC.
1980

Z VALUES INDICATE ACTIVITY NUMBERS OUTSIDE THE RANGE OF THE PLOT
STATION 11 =M STATION 12 =M STATION 13 =X STATIOM 14 =+ STATION 1§ =X
STATION 16 =® STATION 17 =[ STATION 28 =& STATION 29 =+



9¢2-¢

PC!/HETER3

7.50E-03

6.00E-03

kS aSOE'O

[

lLlllLLLlllLlLLlllllllllllllllllllllljlllllllllll

3.00€-03

1.50€-03

FIGURE 111-A.1-4

MAINE YANKEE A.P.FILTERS CE-141

J

JAN. FEB. HMAR. APR. HAY JUNE  JULY RUG. ';:‘»EP. ocT.
1980

Z VALUES INDICATE ACTIVITY NUMBERS OUTSIDE THE RANGE OF THE PLOT

STATION 12 =M STATION 13 =X STATION 14 =X STATION 15 =+ STATION 16 =X

STATION 17 =o® STATION 28 =(CI STATION 29 =& STATION =®

NOV. DEC.



. 'OlIYIS w= B2 NOIIYMIS@= L1 NOILIWIS @= 91 NOILHIS

X= Sl NOIIBIS + - NOIIBIS X= E1 NOILUIS X = 21 NOILIYIS %= 11 NO11HIS
107d 3H1 40 3ONBY 3HL 301S1iN0 SYIBWUNN ALIALILOY 31HJION! S3NHA 2
0861
*J30 *AON *130 *d3s *ony Ane aNnr AU *¥dH * NHd ‘834 *NUr
bbbl
-
-
-
r
o
Wm
-2
o
-
-2
—2
s
-
b

P

S6-¥Z SH3INI4" 'Y 33YNNBA 3NIHUW

G-1°y-111 JN9I14

0-300°S

0-300"1

0-308"1

0-300"2

0-30S8*2

¥313K°N2/124
£

3-27



82-t

l"‘Cl/I'ﬂETEF("3

2.75€-02

LAl

2.20€E-02

1.65€-02

llllljltlllllllllLLllll'

‘ -IO{"OZ __:

5.50€E-03

J_Lllllllllljllllll

MAINE YANKEE

"FEB.

JAN .

Z VALUES INDICATE RCTIVITY

STATION 11
STATION 16

FIGURE I11-A.1-6

A.P.FILTERS NB-95

MAR. APR.

=¥ STRTION 12
=® STATION 17

MAY JUNE

1980

JULY

AUG .

SEP.

OCT. NOV.

NUMBERS OUTSIDE THE RANGE OF THE PLOT

=X ETATION 13
=[@D STATION 28

=X STATION 14
=& STATION 29

=+ STATION 15
-

DEC.

= X




4 = ‘o Ni JaMiIS % - e NOLaHIS )= L1 NOLAHLS ® = g1 NOLaYLS

X = €1 RO MG A vl NGIAYLS X (1 NOEaHLS = 21 WielaML, X - [1 NG1iY91%
1SN Ay # 30,0 Iy 101N SHISKON ALIA L b HYIGONE GaNTHA 7
(AN
il *AON " ¥ 5 any | T Had s  LEE ) b *nl: 3 S
Pc.L.Et..rL» &hE»; r.._—_L. —.E;—.ttkg—r,»._I—Lvu—rv.kr.r.—.. L»hbg§n>b>>trEE&LEE»tEtb J
"
L
— 10-19%"1
L
L
. i
b %
o ~

e
-
O
e}
~

-

_ S 1 e PR T
hd
¥
4 \
W

i

)

ir

14

3-29

10-300°9

:
:
ﬁ.! 10-305°L

B B e H- % j4vhqA INTOW

(=1°Y-111 39N914 7




4= (2 NOLsHI3 W= 82 NGIAHIS W™ ol NOLAHIS 2= 51 NGLAYLS
X= 6 NOLBIS 4= vl NOLaHLS Z£7 €1 NOLIHLS M= 21 NOL.GHLG K7 11 NG1iBLS
1076 ML 40 19NN IHL J0USING SHASKHON ALIALL IS 1a8)I0ONY S307BA 2
510
330 C“AON  *130  ‘*ais ‘any e nnr A *"Mab LT *H34 CNYP

SHIL4 JdY

2258 ¢

g-1"y-111 34N914

‘0
-
e
P
r
C
—EU-300°6
"
-
.v. )
L o
- ™
—20- 406" | 5.
b s
o -
g =
- m
" o
Wnc-uo~.n o
C
X
- o
- ™
S
20-309°€
20-305"¥

1A¥NBA 3NTYH



n

& €2 NOILHIS w5 w2 NOLIHLIS @= (] NOL1LIHIS ©= 91 NOILBLS
X= 61 NOLLYIS += ¥l NOLIWLS X~ (1 NOLIMIS X = 21 NOLLHLIG %= 11 NGIIBIS
1074 3HL 0 JONHN 3HL 1015100 GMIGUAN ALIATLDE 1IHDIONT S3NTHA 2

‘

1861
e 11 *AGCN  *1)0 *als Y AN INDT AN *Ndh * WM *Hid *NHI
-—-bh»»hb»h—-:>>>-—>—-hP—-»bvb—bb:hbrhb—bn—b»hbnb—,-brpb—D-—bbth—--—»---»-hnyn—bunrrh—thbbbbt . c

€0-300°9

20-302"1

¥313W 218137134

20-3C8" 1

VITT‘TIIY"YYYYYTYV]YYT'lT‘!YlTT‘IYT'TY

3-31

20-3Gv* 2

rYllVYYYT1l

20-13C0" €
SIS 49 GE-N7 JIYNHA 3NIHA

6-1°y-111 34N914




" S

PCI/CUBIC METER

S0C-03 -
;

-

.ACt -03
p

3

10t -0

3

.40F =03
]

3

4

.00t ~04 -

FIGURE 111-A.1-10

M INE YRNAEL (5-137 aF FILVIRYS

A AL A A A L Al

l""""ll"""“l""'""lT""""l"""""""W'r‘r’""""l"7"'""""'"'"'""""'Ilr"""l"""""

JAN. TEB. MAR.  BFK. NGy JUNE  JULY  RUG.  SEP.  OCT. NOV. DEC.
1391

Z VALUES TNDICATI ACTIVITY NUMBER, QUTSIDE THE RANGE OF THE PLOT

STRTION 11 =X STATION 12 =X STATION 13 - X STATION 14 = b STATION 15 =X

STRTION 16 =@ STATION 17 =CISTRTION 28 - & CTRTION 23 =¢



- CNOIIHI3 wS B2 NOLIBIS @ L1 NOLLIHLS 9= 9l NOT1Y15

X= Sl NOILIBIS NOLIHIS 2= €1 NOTIMLS X = 21 NOLLM1S %= L1 NO1LHLS
100G ML 40 JONMN JHL 1015100 SHIBKON ALTALLIY THIIOND S3NTEA 2
1661
*330  *AON_ *LI0 ‘45 il I & 11 INDP At Mgy d¥hd . *H33 CNSP
vbhh-PDP_hhbbbbbbb-P.PFD-brb-bbnbbbh-—hE-PP-h—bth->->D~hbbb>—D-D—bbbbhbbhb-—-bbbbbb—blhhbbE .Q
—£0-300"2
- :
—£0-300°%
—£0- 300" 9
- £0- 300" 8
E
L 20-300" 1

NILIA W EOL-NY JIYNHA AN

11-1°y-111 3¥N914

¥313W 218N3/13¢

3-33



ve-€

PCI/CUBIC METER

FIGURE I11-A.1-12
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PCI/CUBIC METER
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CONCENTRATION PCI/CUBIC METER

FIGURE T1I-A.1-16
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CONCENTRATION PCI/CUBIC METER
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FIGURE 111-A.1-17
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CONCENTRATION PCI/CUBIC METER
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CONCENTRATICN PCI/CUBIC METER
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111. B. lodine

The same sample collection systems used to collect airborne
particulates are used to collect gaseous iodine on 2 charcoal
filter cartridge. The cartridge is removed and analyzed for
1-131 weekly. The results of the ERMAP program for this media
are provided in Table 111-B-1. It is apparent from this table
that the mean value of the calculated concentrations for the
indicator stations is greater than the mean value for the
control station.

The calculated mean value for the highest indicator station
(Station 01 - East Rocky Hill Road - 0.8 mi - SE)is signifi-
cantly higher than the calculated mean of the control station.
However, this measured mean concentration is not the result of
a positive measurement, but was probably influenced by the
gaseous effluents from PNPS-1. However, even if a person were
to breathe air with the highest measured mean concentration,
they would receive an annual dose of less than 0.06 mrem to
the thyroid and less than 0.0001 mrem to the total body. The
results of these analyses are presented graphically in Figure
111-B-1 for the indicator stations and Figure I111-B-2 for the
control station.

There was clearly no significantly environmental effect observed

in the airborne gaseous iodine collection media as a result of
operation of PNPS-1.
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FIGURE I11-B-1
CONCENTRATIONS OF I-131
CHARCOAL FILTERS
INDICATOR STATIONS
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FIGURE 111-B-2
CONCENTRATIONS OF I-131
CHARCOAL FILTERS
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ITI.

Soil

Soil surveys at eleven locations are required once every three
years in compliance with the revised Technical Specifications
which went into effect on April 19, 1977. These in-situ surveys
were conducted during July of 1979. The results of these surveys
are included in Appendix C of this report for reference informa-
tion only. They do not constitute measurements made during the
1981 calendar year.
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I11.

D.

Direct Radiation

Continuous Thermoluminescent Dosimetry

Thermoluminescent dosimeters (TLD) of the CaSOa(Dy) type are
used to record direct gamma radiation from all sources in-
cluding direct and scattered radiation from Nitrogen-16 in
the turbine building, and cosmic and other natural and
artificial gamma radiation. TLD's are installed at the
locations identified in Table 111-D-1 and on Figures 111-D-1
and 111-D-2.

Tables 111-D-2 through 111-D-5 show quarterly average doses
from direct gamma radiation in uR/hr at these stations.

Prior to 1980, TLD's were read out monthly although the Tech-
nical Specification indicated that a guarterly read out fre-
quency was adequate. In an effort to improve the statistics
associated with the measurement of extremely low radiation
levels around PNPS-1, the frequency of read out was decreased
to quarterly at the end of the first quarter of 1980.

As a result, data is available for the year of 1981 on a
quarterly basis.

In addition to average doses for each TLD for each read out
period, geographic regional average doses for sectors of dif-
ferent nearness are computed; viz, in immediate proximity to
PNPS, more distant but near the site boundary, up to several
miles away - "neighborhood", and far away (background). Each
set of data show consistent trends; the near plant dosimeters
(OA, PB, PA, WS) stand out among all readings and have an
average above the dose rates further away. The next region
has a lower average dose rate, and beyond 0.7 mile (distant
neighborhood and backgrOund) the dose rates are statistically
consistent.
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In all cases, the near plant levels are distinctly higher than
those off-site and off-site dose rates are not significantly
sensitive to distance variations beyond the site itself. Thus,
beyond the "exclusion area" (for this purpose, the 0.25-0.7
mile region), dose rates show no significant plant effect;
populated areas are therefore beyond the limits of elevated
dose rates.

Field Survey

A gamma exposure survey of Plymouth Beach and Priscilla/White
Horse Beach was conducted during June of 1981. The results of
this most recent survey are in agreement with the last four
beach surveys conducted for 1980, 1979, 1978 and 1977. In
addition, a comprehensive soil survey of 11 locations was con-
ducted during the spring of 1979. This study included both
gamma exposure rate measurements and in-situ gamma spectrometry
analysis for each location. Laboratory soil analyses were also
conducted for selected locations. The results of this study
are presented in Appendix C. The latest gamma exposure survey
was conducted using a Reuter Stokes RS-111 high pressure ion
chamber (HPCI), Serial Number 4-1656. The design and calibra-
tion of this instrument were described in the report of the
survey of October 1981.4

The present survey was designed to detect differences in the
external exposure rate encountered at beaches near the plant
(P1lymouth and Priscilla/White Horse) and a control location
(Duxbury). The detector's calibration was checked before each
measurement. A survey was not conductc® at the control location
of Duxbury due to the limited availability of the Mobile Van
and associated equipment.

The data (Table I1I-D-7) indicate that ‘he expsosure rates at
Plymouth Inner Beach and Priscilla/White ~orse Beach are not
significantly greater than the exposure rates measured at the
control station in Duxbury for 1980. The small differences
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are likely due to the presence of granite beach stones which
are essentially absent at the Duxbury location.

It has been demonstrated that proximity to beach stones results
in higher exposure rates than in sandy areas (see Annual Report
No. 10).

This survey indicates that the natural background exposure rate
at beaches near Pilgrim Station is probably 7-9 uR/hr. These
results are in complete agreement with similar measurements
performed in Mained, where the natural background exposure

rate at shoreline locations was found to vary between 6.6 and
14.5 uR/hr. These exposure rates were also found to vary

directly with the size and proximity of granite outcroppingss.

These latest measurements are also in agreement with the soil
survey mentioned earlier. The results of that survey indicate
that off-site dose rates have a range of 8.0 to 8.5 uR/hr with
an average of 8.2 uR/hr.
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Sutvelllance Stations

Station Specification

Near Plant gxclusion Area Listant e tyhbo rhood Backyround Steation Sce item 4 Distance
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Atea PA -2 . oo
sproperty Line A -2 S 0.25 WoWSW
sproperty Line ¥ -2 2 0.7 W - N
spast Broskwater (3] -2 i . ESE
Property Line 1] -2 1 0.2 SSE
Pruoperty Line " -2 13 0.3} Sw
(5w)
Propuity Line i -2 3 0.3} W - N
sproperity Line PL 1i-2 24 0.4 WNW N
*propesty Line b -2 ] o.M NW NN
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(West)
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swhite Horse Road wit -2 1Y () SSE
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Manomet Point . B G
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Manowel Substation MS -1 10 1.50 SSE
South Plymouth 5P -l 5 3.00 WSW
SMantmet Beach “o -l 1 1.50 SE-SSE
Plymouth Center pC 1= 4 4.50 W W
North Plymouth NP -1 3 5.50 W
sStandish Shores 55 - \ 6.25 Nw
e ond 12 .50 SW
*Collvge P o - .
Shetman Airport (Ply) SA - L) .00 wWoW
Cedarville Sub. (5ag) cs -\ i) 10.00 5-SSE
Kinyston Substation kS -l 1 10.00 N
L Last Weymouth (3] - 15 2).00 NW

spot regqutred by upurating
§ Distances measuied trom Un

Licunse .
it 1 reactor Luilding.
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TABLE I11-D-2
GAMMA EXPOSURE (TLD) DATA FOR QUARTER #1 1981

TLD Micror/
No. Station Hour
50 cp 36.77
51 CR 0.00
52 CS 26.79
53 ER 21.49
55 EW 45.59
3003 KS 21.28
57 MB 18.61
3013 ME 23.44
59 MP 20.95
60 MS 28.94
61 NP 19.60
62 PC 20.90
63 SA 13.97
3010 SP 41.93
65 SS 43.88
66 WR 20.84
67 BD 25.16
68 EB 34.11
69 EM 16.99
70 MT 43.70
71 0A 40.33
72 PA 46.17
73 PB 140.45
74 WH 23.14
75 A 22.45
76 B 29.62
77 C 17.51
78 D 20.72
79 E 24.53
80 F 39.31
3005 G 19.26
82 H 30.21
83 I 18.79
84 J 55.44
85 K 22.80
86 L 0.00
87 PL 24.59
205 WS 14.41
92 HB 23.28
3014 RL 2.16
93 RL 1.74
Geographic Regional Averages this period are:
Near Plant (0-.16 mi) 60.28
Exclusion Area (.25-.68 mi) 26.07
Distant Neighborhood (.7-6.5 mi) 28.14
Background (8-23 mi) 26.84
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20
3048
23
209
210
211
218
LR
54

Station

DB XED
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TABLE 111-D-3
GAMMA EXPOSURE (TLD) DATA FOR QUARTER #2 1981

Micror/

Hour

42.09

0.00
26.40
24.90
24.30
20.52
30.34
27.88
21.83
24.76
21.27
23.68
23.24
23.14
21.23
32.61
26.53
30.85
23.03

8.91
42.39
23.61
30.44
24.66
46.33
12.27
23.17
22.34
29.53
34.82
24.69
15.00
19.44
17.24
17.35

9.16

9.15
16.73

6.46

2.58

2.06

Geographic Regional Averages this period are:
Near Plant (0-.16 mi)
Exclusion Area (.25-.68 mi)

Distant Nei
Background

hborhood (.7-6.5 mi)
8-23 mi)

30.57
23.04
26.97
25.50

3-53

+-
+-
.
+-

5.48
8.66

2.85
16.26

5.04
10.12




TABLE 111-D-4

GAMMA EXPOSURE (TLD) DATA FOR QUARTER #3 1981

TLD
No. Station
50 cp
225 CR
52 CS
53 ER
55 EW
3003 KS
57 MB
3013 ME
59 MP
60 MS
61 NP
62 PC
63 SA
3010 SP
65 SS
66 WR
67 BD
68 EB
69 EM
70 MT
71 0A
72 PA
73 PB
74 WH
75 A
76 B
77 C
78 D
79 E
80 F
3005 G
82 H
83 I
84 J
85 K
224 L
87 PL
205 WS
92 HB
3014 RL
93 RL

Micror/

Hour

29.49
8.71

Geographic Regional Averages this period are:

Near Plant (0-.16 mi)
Exclusion Area (.25-.68 mi)
Distant Neighborhood (.7-6.5 mi)

Background (8-23 mi)

52.58
26.57
28.60
28.61
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+-
+-
.

2 Sigma

7.01
1.5¢
8.13
5.59
12.79
8.74
4.64
5.71
6.55
6.53
6.62
10.38
4.79
10.24
8.38
11.47
0.00
9.86
4.39
7.88
15.76
8.00
20.38
6.24
8.08
5.46
4.01
7.36
6.29
6.43
8.25
6.10
5.50
11.20
9.61
1.75
12.71
7.51
5.02

0.35



TABLE III-D-5
GAMMA EXPOSURE (TLD) DATA FOR QUARTER #4 1981

3-55

TLD Micror/
No. Station Hour
1 cp 33.85
226 CP 7.06
32 CS 28.95
33 ER 31.30
34 EW 23.56
35 KS 28.92
36 MB 33.11
38 ME 31.47
39 MP 25.58
40 MS 28.56
41 NP 21.79
42 PC 0.00
43 SA 25.20
45 SP 28.93
46 SS 27.95
a7 WR 29.80
48 BD 28.71
3 EB 36.44
90 EM 23.65
206 MT 12.00
94 0A 28.18
95 PA 15.51
96 PB 44,96
97 WH 27.25
98 A 51.13
207 B 15.74
3033 C 29.63
3001 D 21.81
3042 E 31.61
3006 F 40.32
3044 G 21.59
214 H 12.12
20 I 26.40
3048 J 0.909
227 K 5.55
209 L 12.64
210 PL 10.28
211 WS 16.46
218 HB 12.64
44 RL 1.86
54 RL 1.69
Geographic Regional Averages this period are:
Near Plant (0-.16 mi) 26.28
Exclusion Area (.25-.68 mi) 22.18
Distant Neighborhood (.7-6.5 mi) ¢6.77
Background (8-23 mi) 26.66
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MUMCTERLY HVERHLED FUR s EAFUSUNE hHiED

280 QUARTER R0 OURARTER 4YTH QUARTER
MICROK/HK MICROR/HR MICROR/HR

1ST QUARTER
MICROR/HK

STATION

TABLE III-D-6
OUARTERLY AVERAGE
EXPOSURE RATES
1981
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Location

White Horse Beach
(near Hi11 P Avenue)

White Horse Beach
(in back of Blue Sail Bar)

Plymouth Beach
(outer beach)

Plymouth Beach
(inner beach)

Plymouth Beach
(behind Berts Restaurant)

Duxbury Beach (Control) - 1980
(ocean side)

TABLE I11-D-7

Exposure Rate (uR/Hr)

7.9 + 0.5

6.9 £ 0.4

i+

6.1 0.3

6.4 + 0.3

5.1 £+ 0.4
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Beach Terrain

Sand with large amount of
course gravel, granite
boulders near beach

Sandy with small amount

of rocks

Sandy

Sandy

Sandy, granite boulders
near beach

Sandy with small amounts
of gravel



IT1.

Waterborne

Samples of seawater are collected at three locations, the Station
Discharge Canal, (Station 11), Bartlett Pond (Station 17 - 1.7 mi -
SE) and Powder Point (Station 23 - 7.8 mi - NNW). The Discharge
Canal sample is collected by a continuously compositing sampler
which extracts a sample of about 20 m1 of water from the Canal every
one-half hour. Grab samples are taken weekly from each of the other
two locations.

The results of the ERMAP program for seawater samples are presented
in Table III-E-1.

The only positive measurement in this media was Co-60 (peak only) in
the Discharge Canal on one occasion (monthly composite for February).
No other isotopes characteristic cf reactor operation were observed

at this station and the mean value of the Co-60 concentration is well

within one standard deviation of the mean value at the control station.

Therefore, it is not clear that PNPS-1 is responsible for this obser-
vation. There were no positive measurements at the other indicator
station (Bartlett Pond - 1.7 mi - SE) and therefore there was clearly
no significant environmental effect observed in the seawater media as
a result of the operation of PNPS-1.
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ERMAP RESULTS
WATERBORNE

TABLE III-E-1
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I11.

Shellfish

Shellfish are normally sampled quarterly from 5 locations, the Station
Discharge Canal, Duxbury Bay, Manomet Point, Plymouth Harbor and
Marshfield. The results of the ERMAP program for shellfish are pre-
sented in Table I1I-F-1. It is clear from this table that there have
been positive measurements of many isotopes (Ce-141, Ru-103, Mn-54, and
Co-60) in the Discharge Canal. In addition there have been positive
measurements of: Ru-103, Be-7, Zr-95, Mn-54, and Co-60 at Manomet Point;
Ce-144, Ce-141, Ru-103, Be-7, and Zr-95 at Plymouth Harbor; and, Ce-141,
Ru-103, Be-7 and Zr-95 at the control station in Marshfield.

The observed concentrations of Co-60 and Mn-54 are most probably the
result of PNPS-1 liquid releases. However, the observed concentrations
of Ce-144, Ce-141, Ru-103, Be-7 and 7r-95 during the first two quarters
of 1981 are the result of fission products related to fallout from the
Chinese weapons test of October, 1980 (Refer to Section I11.A.1).

However, evan if a person were to consume the maximum annual quantity
of seafood (5 kilograms/year) with the highest mean concentrations of
Co-60 and Mn-54, they would receive a dose of less than 0.002 mrem to
the total body and about 0.01 mrem to the most restrictive organ
(Adult, GI-LLI).

When compared to the natural background dose rate of 80-100 mrem/year,

there was clearly no significant environmental impact observed in
shellfish as a result of the operations of PNPS-1.
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I11.

Algae (Irish Moss)

Algae, referred to as Irish Moss or Chondrus Chrispus, is sampled
quarterly at three locations, the Station Discharge Canal, Manomet
Point and Ellisville. The results of the ERMAP program for Algae
are presented in Table III-G-1.

It is clear from this table that there have been positive measurements

of Ce-144, Ce-141, Ru-103, Be-7, Zr-95, Co-58, Co-60, Mn-54, In-65 and
Cs-137 in the Discharge Canal primarily during the first three quarters

of 1981. In addition, there have been positive measurements of: Ce-144,
Ce-141, Ru-103, Be-7, Zr-95, Co-58, Co-60 and Mn-54 at Manomet Point
(Station 15-3 miles-SE); and, Ce-144, Ce-141, Be-7, Zr-95 and Co-60 (first
quarter only) at the control station of Ellisville (Station 22- 8 mi-SSE).

The measured concentrations of Co-58, Co-60, Zn-65, Mn-54 and Cs-137 in
the Discharge Canal are certainly due to liquid effluents from PNPS-1.

The observed concentrations of Co-58, Co-60 and Mn-54 at Manomet Point

are most probably the result of PNPS-1 liquid releases. There was also
one positive measurement of Co-6C at the control station in Ellisville,
approximately eight miles away. This suggests the presence of a source
other than PNPS. However, the observed concentrations of Ce-144, Ce-141,
Ru-103, Be-7 and Zr-95 during the first three quarters of 1981, primarily,
are the result of fission products related to the fallout from the Chinese
weapons test of October 1980 (Refer to Section I11.A.1).

[t is important to note that due to processing and market dilution, the
presence of the Co-58, Co-60, Cs-137, Mn-54 and Zn-65 concentrations do
not represent a significant potential source of dose to the general
public. In fact, even direct human consumption of Algae (which to our
knowledge, does not occur) with the highest mean concentrations would
result in a dose rate of less than 0.02 mrem/yr to the total body and
0.07 mrem/yr to the most sensitive organ (Adult-GI-LLI, using the models
presented in Regulatory Guide 1.109) and assuming consumption of 5 kg/
year of unprocessed material.
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when compared with the natural background dose rate of 80-100 mrem/yr
there was clearly no significant environmental impact observed in
Algae as a result of the operation of PNPS-1.
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Lobster (Arthropods)

Lobster samples are collected four times per season at two locations,
the vicinity of the discharge outfall area and at a distant point off-
shore. The results of the ERMAP program for Lobsters are presented in
Table 111-H-1. These results are unremarkable in that there were no
positive measurements of any isotopes other than K-40 in either the
indicator or the control samples. Therefore, there is no evidence of
any environmental impact on this media as a result of the operation of
PNPS-1.




eL-t

LRI A PRERTTE Fouvwibom kAL BARTOLNGTICAL AUNTTORTING P TLFIF LA™ Paks -

SurmAy Fuw T PER LW 1272%/my = 12/%1/my
WMEDJUM) ARTHEOPLIDY UNTTSy PCI/RG =ET
RADIONUCLINES INDICATON «TaTlnng HIGHEST STaTINN CONTRUL LUCaTInNg
(ND, ANALYSFS) NO=TNAL mE AN mantE , 0 D - AN, RANGE A “EAN,BaveF  auD
(NON=RIUT INE ) e Lo wi, PETECTIFnee Ta, N, DETECTEDew ~u, DETECTFDes
o -
-7 « %) o (=8,1 & 2.0 1 18 («%.7 & Se.0 ¢ 0 w0 DaTa
{ o) (=1} = 2
of 07 S)e ol 07 V)e
LR 1Y t " « 2.2 » «27F % 1" t 2.2 2 Y NO DaTa
t »n) { 1,9« 2.mt { 2.0 « 2.M¢ O
ot S/ S ol 47 #)e
Chegy (%) 3,26402 t S,v a8 LTS LI | " LS Y 3.ME NO DATA
«t o (9,1 = 1L
ol 07 S)e of 07 w)e
"NeSa (%) 2,06=02 L U a,0)F 0 18 t S.,0 8 e.0)E 0O w0 DaTa
« 0 (=8 9 « 1%, MF o
ot 07 S)he el 07 1)e
COe%8 ( %) 2,06.02 (5.5 & 2,0F o " (et,2 2 2.0 0 w0 Davta
t o) (el ) = J1IE
at 07 %) «l 07 a)»
FE=%% ( %) 3.06401 (8.2 & a,mME o 1" et % 4 S.4E o ~O DaATA
«t 9 (=1,9 = «SIE 1
st 07 S)e ol 07 ®)a
COsa0 ( %) 22,0802 (=1,9 & a,2)r 0o s (a8 4 10,00 v N0 DATA
« o) (ol 8 = ML |
st 07 9$)» o 0/ N)e
Inees (%) e, TE0N (et,1 & 10,%)c o L] t 2.2 a e NO DATA
«t o (e2,0 = 2.2)¢
st 07 S)» ol 07 1)e
et (%) ., 0ee02 t 7,1 8 et 18 (a0 8 10,5 ¢ D DaTa
t o (sl » = 18,8 o
ot 07 S)e of 07 1)e

. NONRODUTINE NEFFENS T THE NUMRFR NF SEPaRaTE MEASUREMENTS weiCw wFAF GaFATEN
THAN TEN (10) TIMES THF avFRaLs RACKGROUND FOE TwE PENIOD OF Twp SEPONT

o0 THE FRACTIUN NE SamPLF Sna YSFES YIELNTING PETECTANLE WELSUNEmENTS
(1,0, DINIGRAY 15 InNDICATED =TTuin o Yo,

S4315801

SLINS3Y dvid3
[-H-111 378Vl



LA IR0 A 1 EFATIE FrviniinmE T SaniaLnLTC L -y TR TG R0, Pagr 9

Wimmir Y B Tee FERYOW IFIFAYL L] - P IATEAL]
MENIMy ARTWROPONS UNTTSy eCl/aG “EY
RADIONUCLIDES INDTCATHE STaTTong MIGHEST STaTION CUNTRIN LOCATIONS
(w0, ANALYSES) NOmTNGL HEAN,BANCE AN EAN, BANGE , ENn wEAN,BANGE a0
(NONROUTINE ) e wn N, DETECTFD®e ata, N, DETECTENSS Wi, DFTSCTEDNS
-
LLELL I 1,900 (1.0 8 .0t e " (2.624 e, 2)r 0o O DATA
t 0 (=98 = 8.0F 0
o 07 S)e ol 07 W)s
AGeliom( %) 2.%F+02 (=35 & 19,.0)F o " t 2,52 20 1% 0 ND DATA
t o) (=8, 2 = a.m)F )
ot 07 S)e ol 07 W)
fu=joy (W) 2,007 (=%, 8 5 12,9F ) 18 f 1,0 3 2,57 o ND DatTa
t 9 (eSS, 0 = 2,00 0
o 07 S)e ot 07 1)
Ru=ios ( %) ? (=97 » 27,00 0 " (7.5 & 8.5¢ o NO DatTa
t o (= .S = T.%¢
ot 07 S)» ot 07 W)e
feits (W) LN (e2,A 8 17,9F o . t 1.1 & e, 8¢ NO DaTa
t 0 (=3.6 = a8 )
ot N7 S)e of 07 1)e
Co=130 ¢ W) 2,08-02 (=3, & a st o 1 (2,9 & s ,0F o N0 DaATa
(9 (e2,0 = JME
ot 07 S)» ol 07 a)e
o=y ¢ %) 2.,00-02 (=0,2 & e 0 1" fel,b & s.2¢ o ~D DATA
«t o) (] 9 = L0 E
ot 87 S ol 07 W)e
BA=l®0 (%) R 0E=0? (=%, & e ,7Ff o " (8,0 5 8% ME =2 N0 DaTa
t " (=1,5 = 1.0
ol 07 %) ol 07 N)e
CEtejar ( %) . 0Fe02 (9,68 ILMNF - 1. {97 12,00 6 NO DaTa
«t 0 (wh " - e F o
a0 07 S)e ot 07 1)e
CE=jas ¢ %) 2 (=1,9 2 2.00F 1 " (=1.5 2 2.00F 1 N0 DATA
t n (eh, 7 » S,9E )
ot 07 S ot 07 a)e

. NONGENUT[NE SEFERN T1) THE Nu=ars n§ AEPARATH EANUAESENTS wH[fw wERF CRFaTER
THAN TEN (10) TIMEN Twf aveEwans aaCugunusn FON THE SENTON WF Teg B8 8T

oh  THE FRACTION OF SA%PLF ANAL YSFY YIELDING NETECTANLE “SalU@EvweEnTs
(1.7, DI01GM™aY 18 INDICaTED MICICERT} Yo,

(panuijuod)
[=H-111 378vi



LA A | (EESTIF Fuylwis =« Lval Qan]r  0GTICaL =UNTINRING m2sv2i2V. Paes 1o
Qummgoy Eok TeE Yse]iw FIEATE U T A S

MEDIUME ARTUNOFINY UNIT8y PCL/RG »EY

RADIONUCLINES INDIrATE 14Tl ny wIGNEQT STaYnN ContRuL L ratinng
(N0, ANALYSFS) NO=TNaL AN, Ranef e “E AN NANGE AN “E AN, RANGE anD
(NONeROUTINE T wn i, PEYECTRNee N, UFTECTEN®e N, DETECTEDS®

Thod2e ¢ %) 2,002 (=1,% 8 1,%F 1 (S, a8 29.M¢ o ~NO DaTA
[ 2] le? .8 « ML |
ot w/ %he ol 97 1)e

o NONSROUTINE RFFFES T THE NURREN OF SEPARATFE “EASURESENTS whiCw wraf CuEaTeR
Twan TEN (10) TIWES Twf AvFRAGE MALaGNOUND FUW THE PERION OF Twe CLE e

00 THME PRACTION OF SamPLE ANALYSES TTELNING NETECTANLE SEASUREmENTS
(1,7, DI916%a) 18 INDICATED wiThin of Yo,

(panuLjuod)
[-H-111 378Vl




I11.

Fish

Fish samples of Bottom Oriented (Group 1) and Near Bottom (Group II)
species are collected quarterly in the vicinity of the Discharge
Outfall. In addition, samples of Anadromous (Group 111) and Coastal
Migratory (Group IV) species are collected when in season, in this
same area. Lastly, a sample from each group is collected once per
year at a distant location offshore.

The results of the ERMAP program of fish are presented in Table
[11-1-1. There were no positive measurements of any isotope (other
than naturally occuring K-40) at the indicator station (Discharge
Canal - Station 11).

However, there was some indication that Cs-137 (activity greater than
3 times standard deviation) was present in one Striped Bass sample
collected on 10/14/81, and one Atlantic Herring sample collected on
3/11/81 at the Discharge Canal Outfall Area. Since Striped Bass is in
the Group 111 category (Anadromous) and Atlantic Herring is in the
Group IV category (Coastal Migratory), it is possible that the indica-
tion of Cs-137 is from a source other than PNPS-1. Even if an
individual were to consume the maximum annual quantity of fish (21
kilograms/year) with the highest mean concentration of Cs-137, they
would receive a dose of less than 0.03 mrem to the total body and
about 0.04 mrem to the most restrictive organ (Adult-Liver).

Therefore, there is little of any evidence of any environmental
impact on this media as a result of the operation of PNPS-1.
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I11.

Sediments

Sediment samples are taken semi-annually at five indicator stations
including Rocky Point, Plymouth Harbor, Duxbury Bay, Plymouth Beach
and Manomet Point and a control sample is taken from Marshfield.
There is a detailed subdivision of individual sample cores in which
samples are sectioned into 2 cm increments during the first half of
the year (this applies to all locations except Plymouth Beach and
Marshfield), and samples are sectioned into 5 cm increments during
the second half of the year.

The surface and alternate sections are analyzed for gamma emitting
isotopes. In addition, the surface section from each core and a
mid-depth section from Rocky Point and Plymouth Harbor are analyzed
for Pu-238 and Pu-239, 240.

The results of the ERMAP program for sediments are presented in Table
111-J-1. It is clear from this table that Co-60, Cs-134 and Cs-137
were observed in sediment samples taken from Rocky Point (Station 11)
which is near the Discharge Canal OQutfall. These samples were col-
lected on 5/27/81. Subsequent samples collected from the same location
on 11/2/81 showed no evidence of any isotopes characteristic of reactor
operation. The observation of Co-60, Cs-134 and Cs-137 at the 24-26

cm level was due to the existence of a "hot" particle, most likely due
to past controlled liquid releases from PNPS-1. The "hot" particle
does not present a hazard to the general public due to the extremely
limited distribution of the activity and the absence of any ingestion
pathway or direct radiation hazard. Therefore, the observations of
Co-60 peak at the other depths are most probably a transient effect.
The only other noteworthy values are the measured concentrations of
Cs-137 at Plymouth Harbor for both sediment samples, and Cs-137, Be-7,
Ce-141, Zr-95 and Np-239 in Duxbury Bay samples. The concentrations of
Cs-137 may be explained by the fact that the sediment samples taken at
Duxbury have a silty character not common to the other samples. The
Plymouth Harbor sediment is very similar to Duxbury Bay. It may be
that the nature of the Duxbury sediment is such that certain materials
are retained more strongly than others. This theory is supported by the
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fact that the Duxbury indicator station also had the highest mean
concentration of K-40, an isotope which is chemically similar to
Cs-137. In addition, a Co-60 peak was detected during the second
half of 1981 in the 0-5 cm level at Manomet Point. Since Co-60

was not detected during the first half of the year, the observation
is most probably a transient effect. The measured concentrations of
Ce-141, Be-7, Ir-95 and Np-239 at Duxbury Bay, and ‘o some extent
Cs-137 at Duxbury Bay and Plymouth Harbor, are attributed to the
fission products related to fallout from the Chinese weapons test
of October, 1980 (Refer to Section 111.A.1).

Analyses for plutonium isotopes in sediment samples were performed by
the EAL Corporation (formally LFE Environmental Analyses Laboratories)
in Richmond, California. The results of these analyses are presented
in Table I11-J-2. There is no apparent trend in these data to indicate
that the PNPS-1 is contributing measurably to levels of Pu-238 or 239,
240 in the environment since levels of plutonium at Rocky Pcint are

among the lowest measured at any location.
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TABLE I1I-J-1

(continued)
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Location

Duxbury

Duxbury
Plymouth Harbor
Rocky Point
Rocky Point
Manomet Point

Marshfield

TABLE I11-J-2
RESULTS OF SEDIMENT ANALYSES
FOR PLUTONIUM

Results
pCi/Kg (dry) *+ % Error (14) (a)
Depth (cm) 238Pu 239,240Pu
0-2 1.30 + 10% 36.1 + 3%
16-18 0.43 = 21% 11.4 + 4%
0-2 0.34 + 22% 10.7 + 4%
0-2 -0.071 + 100% 1.30 + 14%
16-18 -0.079 + 133% 1.81 + 13%
0-2 0 + 0.007% 1.55 + 10%
0-5 0.14 + 33% 4.38 + 5%

(a) If the result is zero, the error is in pCi/Kg

(b) Sample analyses for mid-depth sample at Plymouth Harbor not
available as of this date.
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Milk

Milk samples were collected at essentially two locations during 1981,
the King Residence (Station 22-12 mi-W) and the Whitman Farm (Station
21-23 mi-NW). As stated in Section I, one sample was collected from
the Whipple Residence (Station 16-2 mi-WSW) in January and one sample
was collected from the Shaw Residence (Station 26- 8 mi-SSE) in July.
Both of these milk locations were lost when the individuals sold their

cows. Thus, there was no dependable indicator station (within 5 miles)
for milk near PNPS-1 during 1981, This wasconfirmed in the 1981 Census
(see Appendix E). Milk sampling fromthe King Residence was interrupted

during the later half of 1981. The King Residence provides milk from
two sources, a cow (two) and a goat. One of the cows gave birth to a
calf between 6/25/81 and 7/7/81. A milk sample from a cow was unavail-
able during the week of July 5, 1981. Between 8/27/81 and 9/10/81, the
cow which had a calf approximately two months earlier had died. There-
fore, milk samples from the King Residence were unavailable for the
remainder of 1981 as the calf required the milk from the other cow and
from the goat.

When available, samples were collected semi-monthly when animals are
on pasture and monthly at other times.

The results of the ERMAP program for the milk media are presented in
Table 111-K-1. The results of analyses for Cs-137 and Sr-90 are
presented graphically in Figures II1-K-1 and III-K-2 respectively.
There were positive measurements of these isotopes at all stations,
and there were positive measurements of Sr-89.

The highest mean concentration of Sr-90 occurred at the Whipple Residence
and the highest mean concentration of Sr-89 occurred at the Shaw
Residence. Station releases for this period exhibited a Sr-89/5r-90
ratio of greater than 100/1 and therefore it is unlikely that PNP5-1 is
the major source of the indicator station activity since the measured
Sr-89/5r-90 ratio was at most 1/4.
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In the case of Cs-137, the highest mean value of concentration occured
at the King Residence (12 mi - W). As can be seen in Figure III K-1,
the Cs-137 concentration for the King Residence - cow rises sharply
over two months and peaks in late June. This increase in Cs-137
parallels the pregnancy of the cow very well., It is not uncommon to
find a marked increase of Cs-137 associated with a cows pregnancy, and
this was most likely the cause.

In addition, the measured average concentration of Cs-137, Sr-90 and
Sr-89 were respectively 10,000, 1,000,000, and 10,000 times in excess
of the concentrations expected to be present based on measured re-
leases from PNPS-1 and the conservative dose estimation methodology
described in Regulatory Guide 1.109 and 1.111. In other words, PNPS-1
probably contributed much less than 0.01% of the measured concentration
of Sr-90, Sr-89 and Cs-137 in milk at the indicator stations. Since
the King Residence is greater than 10 miles from PNPS-1, it is highly
unlikely that PNPS-1 contributed to the measured concentration of Cs-137
at this location. The remainder of the measured cesium and strontium
radioactivity is unquestionably due to atmospheric fallout resulting
from atmospheric weapons testing.

When compared with the natural background dose rate of 80 to 100 mrem/year,

there was clearly no significant environmental impact on the milk media as a
result of operation of PNPS-1.
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(continued)

TABLE I1I-K-1
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FIGURE I1I-K-1
CONCENTRATIONS OF Cs=137 in MILK
ALL STATIONS
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Cranberries

Cranberries are collected from three locations, the Manomet Point

Bog (2.5 mi- SE - Station 13), the Bartlett Road Bog (2.8 mi - SSE/S
Station 14) and the Pine Street Bog (17 mi - WNW - Station 23) at the
time of harvest. The results of the ERMAP program for this media are
presented in Table II1I-L-1. The only man-made radionuclide detected
in a sample (other than naturally occuring K-40) was Cs-137 which
appeared in the Manomet Point Bog. A comprehensive study of cesium
uptake in cranberries was performed during 1978. The results of this
study are published in the 1978 Environmental Radiation Monitoring
Program Report No. 11. This report identified fallout from previous
nuclear weapons testing as the primary source of cesium in cranberries.
In addition, this report indicated that cesium uptake in cranberries
can be increased when conditions of low soil potassium occur, as
cesium is a chemical congener of potassium. The results of this study
and the fact that no other reactor related isotopes were measured

above LLD in cranberry samples makes it extremely unlikely that there
was any environmental impact on cranberries due to operation of PNPS-1,
but rather that the measured concentration was due to fallout from
previous weapons testing and a lack of adequate potassium in the soil.




TABLE I1I-L-1

ERMAP RESULTS

CRANBERRIES
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(continued)

TABLE T11-L-1
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IT1.

M.

Vegetation

Samples of tuberous and green leafy vegetables are collected at the

time of harvest at four locations, Plymouth County Farm (3.5 mi - W),
Bridgewater Farm (20 mi - W), the Evans Residence (0.7 mi - W) and the
Work Residence (0.6 mi - ESE). Rhubbarb was also collected from the
Winchester Residence (0.7 mi - W). However, the crop was not sufficient
to allow a large enough sample to be collected in order to meet sensi-
tivity requirements. The results of the ERMAP program for this media
are presented in Table III-M-1.

The only isotore observed (other than naturally occuring K-40) was

Be-7 at the Work Residence. Since Be-7 is not produced by PNPS-1,

it is extremely unlikely that there was any environmental impact on
vegetation due to operation of PNPS-1.
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Forage

Beef Forage is collected from three locations annually, the Plymouth
County Farm (3.5 mi - W - Station Number 11), Whitman Farm (23 mi -
NW - Station Number 21) and Plimoth Plantation (2.2 mi - W - Station
Number 15). The results of the ERMAP program for the media are
presented in Table III-N-1. The following positive measurements were
made: Ce-144, Be-7, Ru-103, Cs-137 and Zr-95 at the Plymouth County
Farm; Ce-144, Be-7, Cs-137, and Zr-95 at the Plimoth Plantation; and,
an indication of Zr-95 (activity greater than 3 times standard deviation)
at the Whitman Farm. A1l of the above nuclides, with the possible
exception of Cs-137, is attributable to fission products related to
fallout from the Chinese weapons test of October, 1980 (Refer to
Section II11.A.1).

The highest mean concentration of Cs-137 occurred at the Plymouth County
Farm. However, the absence of Cs-134 and the fact that the measured
mean Cs-137 concentration (120 pCi/Kg) is in excess of 100,000 times
what would be expected based on releases from PNPS-1, strongly indicates
that fallout, not PNPS-1, is the primary source of this Cesium-137.
Therefore, it is extremely unlikely that there was any environmental
impact on forage due to operation of PNPS-1.
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PiLsRIM NUCLEAR POWER STATICN
RFD =1 RQCXY MiLL |S3A0
PLYyMBuUTH, MASS-\:FUSET?S g23s6d

January 14, 1981
BECo Ltr. #81-08

Director, Region I

0ffice of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, Pa 19406

Licensee Event Report 80-094/04T-0 Docket Number 50-293
License DPR-35

Gentlemen:

The attached Licensee Event Report 80-094/04T-0, entitled "Anomolous
Measurement", is hereby submitted in accordance with the requirements
of Pilgrim Nuclear Power Station Technical Specification 6.9.C.2.b.

1f there are any questions on this subject, please contact us.

Respectfully submitted,

Y —

| T chon
Nuclear Operations Manager
Pilgrim Station

MIM:bl
Enclosures: (3 copies)
LER 80-094/04T-0

cc: Director (40 Copies)
Office of Management Information and Program Control
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

bec: Messrs. J.E. Howard w.F. Olsen
W.J. Armstrong K.P. Roberts
H.F. Brannan J.A. Seery
P.A. Foulsham (2) P.D. Smith
P.F. Giardiello A.R. Trudeau
E.J. Ziemianski G.G. Whitney
C.J. Mathis Ms. K. Calderone ‘ )
M.T. McLoughlin NCD Licensing , 1;
A.V. Morisi PNPS Records Center /1'!
J.W. Nicholson NRC Resident Inspector N
RDM (LB) A
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PILGRIM NUCLEAR FOWER STATION
RFD #1 ROCKY HiLl ROAD
PLYMOUTH, MASSACHUSETTS 02360

January 19, 1981
BECo Ltr. # 81-11

Director, Region I

Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
631 Park Avenue

Ring of Prussia, Pa 19406

Licensee Event Report 80-094/04T-1 Docket Number 50-293
License DPR-35

Gentlemen:

The attached Licensee Event Report 80-094/04T-1, entitled
"anomolous Measurement", is hereby submitted in accordance with the

requirements of Pilgrim Nuclear Power Station Technical Specification
6.9.C.2.b.

This supplement report is {ssued to correct the event date of the
previous report. An attachment has also been added to maximize your
understanding of the cause of this event.

1f there are any questions on this subject, please contact us.

Respectfully submitted,

(7~

Nuclear Operations Manager
Pilgrim Station

MIM:bl
Enclosures: (3 copies)
LER 80-094/04T-1

ce: Director (40 copies)
Office of Management Information and Program Control
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

bee: J.E. Howard W.F. Olsen ¢ |
W.J. Armstrong K.P. Roberts -
H.F. Brannan J.A. Seery A \
P.A. Fou'sham (2) P.D. Smith ; )
P.F. Giardiello A.R. Trudeau Y
E.J. S8iemianski G.G. Whitney e
C.J. Mathis Ms. K. Calderone h
M.T. McLoughlin NOD Licensing
A.V. Morisi PNPS Records Center

NRC Resident Inspector
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BOSTON EDISON COMPANY
PILGRIM NUCLEAR POWER STATION

Attachment to LER 80-094/04T-1 Docket Number 50-293

On December 29, 1980 Boston Edison Company received an analyses
report from the Yankee Atomic Electric Environmental Laboratory which
{ndicated that a milk sample taken from an indicator station (Plimouth
Plantation 2.2 mi. west) on November 20, 1980 contained a concentration
of 1-131 of 1.7 ¢ o.1 pCi/kg. This concentration was in excess of
10 times the measured 1-131 concentration at +he control station
(Whitman Farm - 21 mi. N.W.) which was 0.056 ¥ .02 pCi/kg.

This measurement is unquestionably the result of the recent Chinese
weapons test which was first witnessed by the presence of airborne
gaseous 1-131 measurements by Boston Edison and other organizations which
conduct environmental radiation measurement programs in the Northeast
region. Elevated airborne gaseous I-131 activity was observed in two
of Boston Edison indicator station charcoal filter samples which sampled
air during the period from 10/29/80 to 11/4/80.

The presence of an elevated concentration of 1-131 at the control
station in the milk cample is conclusive evidence that the source of
the activity is fresh weapons fallout affecting a large area.

For comparison, consumption of milk with the measured concentration
of 1.7 pCi/kg by the maximum exposed individual for a full year would
result in only about 3 mrem to the thyroid of a child. When compared
to the annual dose due to natural background of about 100 mrem/yr. this
increase does not represent a significant threat to the health and safety
of the public.



i M T April 21, 1981
» BECo. Ltr. #81-81

\
\
|
Director, Region I

Office of Inspection ard Enforcement

U. S. Nuclear Regulatory Comnmission

631 Park Avenue

King of Prussia, PA 19406

Licensee Event Report #81-010/04 T-0
Docket Number 50-293
License DPR-35

Gentleman:

The attached Licensee Event Report #81-010/04 T-0 entitled "Anomolous Measure—ent"
is hereby submitted in accordance with the requirements of Pilgrim Nuclear Power
Station Technical Specification 6.9.C.2.6.

1f there are any questions on this subject, please contact us.

Respectfully submitted,

\ B A
Glladee ol ;
R. D. Machon
Nuclear Operations Manager
Pilgrim Station
GGW/ tmt

Enclosures: (3 copies)
LER #81-010/04 T-0

cc: Director (40 copies)
Office of Management Information and Program Control
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

bee: Messrs. J. E, Howard C. Gustin
W. J. Armstrong P. D. Smith
H. F. Brannan f Tis
R. S. Hahn A. R. Trudeau 1
C. J. Mathis G. G. Whitney
W, J. Merritt E. J. Ziemianski /4,
A. V. Morisi Ms. K. Calderone N
J. W. Nicholson NOD Licensing P
K. P. Roberts PNPS Records Center 2% &
R. J. Schug NRC Resident Inspector f
J. A. Seery RDM (LB)
A. T. Sloboda Nuclear Review Group (3)
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BOSTON EDISON COMPANY
- PILGRIM NUCLEAR POWER STATION
DOCKET NO. 50-293

Attachment to LER 81-063 / 047-0

On 11/30/81, Boston Edison received an analysis report from the
Yankee Atomic Environmental laboratory which indicated that a reportable
concentration of Cs-137 (227.4 + 8.7 pCi/kg) existed in a cranberry
sample taken from the Manomet Point Bog on October 1, 1981.

This concentration is in excess of ten times the Pine Street Bog
(control station) Lower Limit of Detection concentration of Cs-137
(15.0 pCi/kg). There were no other man-mede radionuclides defected in
either sample which would be indicative of reactor operation. The
Cs-137 concentrations in cranberry samples from the Manomet Point Bog
have been fairly consistent over the past several years.

A detailed study of the presence of cesium in cranberries was
performed and included as Appendix C to the Boston Edison Environmental
Radiation Monitoring Report No. 11, April, 1979. This report identified
fallout from previous nuclear weapons testing as the primary source of
cesium in cranberries. 1In addition, the report indicated that cesium
uptake in cranberries can be increased when conditions of low soil potas-
sium occur, as cesium i$ a chemical congener of potassium. The K-40
concentration for the indicator sample was (585 *+ 80 pCi/kg) and for the
control station was (947 + 80 pCi/kg). The Cs-137/K-40 ratio for the
indicator sample versus the control sample is greater than an order of
magnitude. The Cs-137/X-40 ratio is consistent with the above mentioned
report and with past analyses data.

The indicator station concentration of Cs-137 wes greater than ten
times the control station concentration; however, there were no other
detectable man-made radionuclides in either sample. Therefore, it is very
unlikely that Pilgrim Station was the source of the measured concentration,
but rather that this level was due to old fallout from previous weapons
testing and a lack of adequate potassium in the soil.



BOSTON EDISON COMPANY
PILGRIM NUCLEAR POWER STATION
DOCKET NO, 50-293

Attachment to LER 81-010/04 T-0

On April 7, 1981, Boston Edison received an analyses report from the Yankee Atomic
Electric Laboratory which indicated that a reportable concentration of Co-60 £33.2
* 16 pCi/kg) existed in a mussel sample taken from the Pilgrim Station Discharge
Canal on March 12, 1981.

This concentration is in excess of 10 times the Lower Limit of Detection at the
Control Station in Marshffeld (LLD for Co-60 was 4.8 pCi/kg).

The maximum dose to an individual consuming seafood with this concentration for a
full year would be only 1.4 x 10-3 mrem to the total body (child), and 1.07 x 10-2
mrem to the most restrictive organ (adult GI-LLI). Clearly, this dose is not sig-
nificant when compared to the natural background dose rate of 80 to 100 mrem/year.
Therefore, it is concluded that there is no risk to the health and safety of the
public.
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Director, Region I

Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

Licensee Event Report 81-013/04T-0
Docket Number 50-293

License DPR-35

Genelemen:

The attached Licensee Event Report No. 81-013/04T-0, entitled "Anomolous
Measurement', is hereby submitted in accordance with the requirements of
Pilgrim Nuclear Power Station Technical Specification 6.9.C.2.b.

1f there are any questions on this subject, please contact us.

Respectfully submitted,

Nucleat Operations Manager
Pilgrim Station

MTM:ep
Enclosures: (3 copies)
LER 81-013/04T-0

cc: Director (40 copies)
Office of Management Information and Program Control
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

bec: Messrs. J. E. Howard J. A. Seery
W, J. Armstron P. D. Smith
H. F. Brannan A, R. Trudeau
J. F. Campanella G. G. Whitney
P. A. Foulsham (2) E. J. Ziemianski

P. F, Giardiello Ms.K. Calderone

M. T. McLoughlin NOD Licensing

A. V. Morisi PNPS Records Center - A
J., W. Nicholson NRC Resident Inspector 7 \
W. F. Olsen NSRAC Secretary 4 '

K. P. Roberts RDM (LB) I
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BOSTON EDISON COMPANY
PILGRIM NUCLEAR POWER STATION
DOCKET NO. 50-293

Attachment to LER 81-013/04T-0

"ANOMALOUS MPASURPMENT REPORT

On April 30, 1581, Boston 3dison received the coatrol station analyses

report for Irish Moss from the’Yankee Atomic Environaental Laborato%y. A

comparison to the other sample stations indicated that a reportable concen-
tration of Co-60 (440 - 1 11pCi/kg) existed in an Irish Moss sample taken from
the Piigrim Station diascharge canal outfall area on Pebruary 18, 1981.

Thie concentration is in excess of 10 times the messured concentration
ot the control etation in Ellisville (28.2 = 5.3 pCi/kg). -

However, the control station sazple analysis showed that there wvere de~
tectable quantities of the following nuclides:

RBuclide

Ce-144
Ce~141
Be~7
fu=103
Zr-95
AcTh -228
Co-60
K-40

As can be seen, there are several nuclides (e.g.,

Bllisville (Control)
pCi/kg
116 * 20
9:1.8 £ 7.4
121 + 30
33.8 = 4.7
62.4 = 8.4
47 ¢ 14
28.2 £ 5.3
7810 =150

Rocky Point (discharge cana
ECI/RQ
43 * 10
43,943.5
77 £ 22
24.3 = 3.5
29.0 = 5.9
1215
440 = 11
5960 = 120

Ce-144) with a higher

concentration at the control statiom than was detected in the sample taken

from the discharge canval outfall area.

This indicates that there is an add-

{tional source of these isotopes present which significantly contributes to

these concentrationa and is not due to the operatica of Pilgrim Station. This

source is undoubtly fallout frem recent atzmospheric weapons tests.

Bven 4if it vere assuded that the activity was due only to Pilgrim Station,

due to processing and market dilution ir ie extremely unlikely that any indiv-

1dual would consume any materisl with the measured concentraticn of. Co-60.

HBowever, even if a person were to directly consune this algae at the seafood



PAGE TWO

individual would be only 0.0023 urem to the total body (child) and 0.018 mrem
to the maximum exposed organ (GI-LLI, Adult). L

It 1s concluded that there is no risk to public health and safety, as the
above calculated doses are extremely small when compared to the natural back-
ground dose. rate in this area of about 80 mrem/yr.
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Director, Region I

Office of Inspection and Enforcement
U. §. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

Licensee Event Report 81-030/04T-0
J Docket Number 50-293
License DPR-35

Gentlemen:

The attached Licensee Event Report 81-030/04T-0, entitled "Anomolous Measurement',
is hereby submitted in accordance with the requirements of Pilgrim Nuclear Power
Station Technical Specification 6.9.C.2.6.

1f there are any questions on this subject, please contact us.

Respectfully submitted,

R. D. gzzhon
Nuclear Operations Manager

Pilgrim Station

MIM:ep
Enclosures: (3 copies)
LER 81-030/04T-0

cc: Director (40 copies)
Office of Management Information and Program Control
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

bece: Messrs. J. E. Howard J. A. Seery
W. J. Armstrong P. D. Smith
H. F. Brannan A. R. Trudeau
J. F. Campanella G. G. Whitney {
P. A. Foulsham (2) E. J. Ziemianski »
P. F. Giardiello Ms. K. Calderone A !
M. T. McLoughlin NOD Licensing - A
A. V. Morisi PNPS Records Center ‘/' 5
J. W. Nicholson NRC Resident Inspector BT
W. F. Olsen NSRAC Secretary o
K. P. Roberts ‘RDM (LB F
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BOSTON EDISON COMPANY
PILGRIM NUCLEAR POWER STATION
DOCKET NO. 50-293

Attachment to LER 81-030/04T-0

On June 3, 1981, Boston Edison received an analysis report from the Yankee
Atomic Environmental Laboratory (YAEL) which indicated that a potentially
reportable concentration of Co-60 (84.8 + 2.5) pCi/kg existed in a mussel
sample collected from the Discharge Canal Outfall (indicator station) om
May 5, 1981.

At this time (June 3, 1981), the Mass. Division of Fisheries (DMF) was re-
quested to collect a mussel sample from Green Harbor in Marshfield (control
station) as soon as possible. The control station sample was collected on
June 4, 1981. The analysis report for the control station mussel sample
was received from YAEL on July 6, 1981, and the Co-60 concentration in this
sample was the Lower Limit of Detection (LLD) - 5.0 pCi/kg.

The indicator station concentration of Co-60 is in excess of 10 times the
LLD of the control station in Marshfield. The Co-60 concentration in the
indicator station sample is due to the operation of Pilgrim Stationm.

The maximum dose to an individual consuming seafood with this concentration
of Co-60 ((84.8 + 2.5) pCi/kg.) for a full year would be only 2.2 x 1073 mrem
to the total body (child) and 1.7 x 10-2 mrem to the most restrictive organ
(Adult, GI-LLI). The above doses were calculated as per Regulatory Guide
1.109.

Clearly, the above calculated doses are 1ot significant when compared to the
natural background dose rate of about 80 mrem/year. Therefore, it is comn-
cluded that there is no risk to the health and safety of the public.
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Director, Region I

0ffice of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

Licensee Event Report #81-034/04T-0
Docket Number 50-293
License DPR=-35

Gentlemen:

The attached Licensee Event Report #81-034/04T-0, entitled "Anomolous
Measurements", is hereby submitted in accordance with the requirements of
P{lgrim Nuclear Power Statiom Technical Specification 6.9.C.2.b.

1f there are any questions on this subject, please contact us.

Respectfully submitted,

S

R. D. Machon
Nuclear Operations Manager
Pilgrim Station
GGW:ep
Enclosures: (3 copies)
LER 81-034/04T-0

ce: Director (40 copies)
Office of Management Information and Program Control
U. S. Nuclear Regulatory Commission
washington, D.C. 20555

bcc: Messrs. J. E. Howard J. A. Seery
W. J. Armstrong P. D. Smith A
H. F. Brannan A. R. Trudeau / 37
J. F. Campanella G. G. Whitney /A" jnf
P. A. Foulsham (2) E. J. Ziemianski ' g
P. F. Giardiello Ms. K. Calderone S
M. T. McLoughlin NOD Licensing ;2
A. V. Morisi PNPS Records Center i
J. W. Nicholson NRC Resident Inspector
W. F. Olsen ~NSRASSecretary -—
K. P. Roberts “YoMTLET - — e -
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BOSTON EDISON COMPANY
PILGRIM NUCLEAR POWER STATION
DOCKET NO. 50-293

Attachment to LER#81-034/04T-0

Event Description and Probable Consequences

On or about March 21, 1980, Boston Edison received an analysis report from
the Yankee Atomic Environmental Laboratory (YAEL) which indicated that a
potentially reportable concentration of Sr-90 (34.02 * 0.74) pCi/kg existed
in a milk sample collected from the Plimouth Plantation (indicator stationm,
2.2 miles-west of PNPS) on January 28, 1980. The analysis report from YAEL
for the control station milk sample collected on January 24, 1980 was not re-
ceived until May 17, 1980. The control station milk sample concentration was
(1.92 + 0.41) pCi/kg. The time delay between the receipt of the indicator
station analysis report and the control station analysis report resulted in an
administrative error on the part of Boston Edison in not reporting the
anomolous measurement at chat time. Corrective steps are outlined in BECo's
response to Inspection 81-06.

The indicator station concentration of Sr-90 was greater than ten times the
control station concentration, however there was no detectable Sr-89 or I-131
{n the indicator sample. Therefore, it is very unlikely that Pilgrim Station
was the source of the measured concentrationm, but rather that this level was
due to the deposition of old fallout from previous weapons testing.



Director, Region 1

Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 1940f

Licensee Event Report

Gentlemen:

Tne attachzd Licensee Event Report #81-042/04T-0, entitled "Anomoloue Mzasurer:
is hereby submitted in accordance with the requirerents of Pilgriu Nuclear Fou

Station Technical Specification 6.9.C.2.0.

August 24, 1981

BECo. Ltr., {#81-195

-~y ey

Docket Number 50-233
__License DPR-35

.
'Y
~ .

1f there are any questions on this subject, please contact us.

GG¥/ js
Enclosures: (3 copies)
LER #81-042/04T-0

cc: Director (40 copies)

0ffice of Management Information and Program Control

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

bee: Messrs. J. E. Howard J. A. Seery
W. J. Armstrong P. D. Smith
H. F. Brannan A. R. Trudeau
J. F. Campanella G. G. Whitney
P. A. Foulsham (2) E. J. Ziemianski
P. F. Giardiello Ms. K. Calderone
M. T. McLoughlin NOD Licensing
A. V. Morisi PNPS Records Center
J. W. Nicholson NRC Resident Inspector
W. F. Olsen NSRAC Secretary
K. P. Roberts RDM (LB)

Respectfully stbuitted,

/ It 2.
///, /, L L
Afefil= /’ 22 T ™
"
R. D. Hachon

Nuclear Operations Manager
Pilgrim Station
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BOSTON EDISON COMPANY

PILGRIM NUCLEAR POWER STATION

DOCKET NO. 50-293
Attachment to LER #81-042/04T-0

On August 14, 1981, Boston Edison received an analysis report from the Yankee
Atomic Environmental Laboratory (YAEL) which indicated that a reportable
concentration of Cs-134(1491.427.pCi/kg) and Cs-137(17733.+80 pCi/Ku.pCi/kg) existed
in a sediment sample of 24-26cm taken from the Rocky Point Discharge Canal

Outfall area on May 27, 1981.

The above concentratione zve in excess of ten (10) tirmes the Cs-134 LLD
(29.0pCi/kg) and Cs-137 (36.0+7.9pCi/kg) concentrations for the control
station scdiment sample of 24-26cm taken from Duxbury Beach of May 28, 1981.

The Cs-134/Cs-137 ratio of the indicator sample is indicative of older
controlled liquid releases from PNPS-1.

The indicator sample undervent confirmatory reanalyses, and neither Cs-134

n-r Cs-137 were detected above the LLD. In adéition, neither Cs-134 nor Cs=137
were detected above the LLD in the other indicator sediment seamples (tcp

layer 0-2cm, bottom layer 28-30cm). This would indicate the existance of a
"hot" particle, most likely due to past controlled liquid releases from PNPS-1.

The above sediment sample concentrations do not present a hazard to the
health and safety of the public due to the extremely limited distribution

of the activity and the absence of any ingestion pathway or direct radiation
hazard.
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December 9, 1981
B BECo Ltr. {81-289

LB s BT AT D™

Director, Region 1

Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

Docket Number 50-293
License DPR-35 =~

Gentlemen:

The attached Licensce Event Report 81-063/04T-0, Anomolous Measurement" is
hereby submitted in accordance with the requirements of Pilgrim Nuclear
Power Station Technical Specification 6.9.C.2.b.

In response to a telecon with the KRC Region 1 Office, FNPS has determined
that the reporting requirements of PNPS Technical Specification 6.9.C.2.b do
not fall within the criteria used for Reportable Occurrences (Licensee Event
Reports). Therefore, this LER will be the last Anomolous Measurement KReport
to be issued under the LER format. All future reports of this type will be
in letter format.

I1f there are any questions on this subject, please contact us.

RiﬁBGthullY submitted,

R. D. Machon

Nuclear Operations Manager
Pilgrim Station

GCW:ep
Fnclosure: LER 81-063/04T-0
cc: Document Control Desk

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Standard BECo LER Distribution



R LICENSEE EVENT REPORT
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EVENT DESCRIPTION AND PROBABLE CONSEQUENCES
| On 11/30/81, Boston Edison received an analysis report from the Yankee Atomic En- J

(613 | vironmental Laboratory which indicated that a reportable concentration of Cs-137 -

(227.4 + 8.7 pCi/kg) existed in a cranberry sample taken from the Manomet Point
L g Bog |

(615 Lo October 1, 1981. This concentration is in excess of 10 times the measured con-_ |
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Appendix B - Radioactive Effluents




BosTON ED'SON COMPANY
GewenaL Orrices BO0 BovinTon STREEY
BORTON. MagsatwuuneTre D299

A. V. MORIBI
MANAGER
NUCLFAR DPERATIONS SBUPPORY DEPARTMENT

December 15, 1981
BECo. Ltr. #81-292

Mr. Ronald C. Haynes, Director
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

Anomalous Measurement Report
Ltr. No. 81-1 - Irish Moss Sample

Dear Sir:

On December 8, 1981, Boston Edison received an analysis report from the Yankee
Atomic Environmental Laboratory (YAEL) which indicated that a potentially re-
portable concentration of Co-60 (361 + 17 pCi/kg) existed in an irish moss
sample collected from the Discharge Canal Outfall (indicator station) on
October 13, 1981.

At this time, an irish moss sample has not been collected at the control station
(E11isville). On December 9, 1981, the Massachusetts Division of Marine Fisheries
(DMF) was requested to collect an irish moss sample from the Ellisville station as
soon as possible.

Since a fourth quarter control station analyses of an irish moss sample was un-
available for comparison, the indicator sample was compared to the third quarter
control station irish moss sample analyses. From this comparison, the indicator
station concentration of Co-60 is in excess of ten times the Lower Limit of
Detection Co-60 concentration (17 pci/kg) of the control station in Ellisville.
The Co-60 concentration in the indicator station sample is due to the operation
of Pilgrim Station.

The maximum dose to an individual consuming irish moss with this concentration of
Co-60 (361 + 17 pCi/kg) for_a full year would be only 9.6 x 10-3 mrem to the total
body (child) and 7.26 x 10-2 mrem to the most restrictive organ (adult, GI-LLI).
The above doses were calculated as per Reg. Guide 1.109.

Clearly, the above calculated doses are not significant when comparéd to the
natural background dose rate of about 80 mrem/year. Therefore, it is concluded
that there is no risk to the health and safety of the public.
Very truly yours,
(f,QM AfAfAC,C,_

T
%"\ i\ M



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
Supplemental Information

January - June, 1981

Facility Pilgim Nuclear Power Station Licensee DPR-35 B

L

Rl

Regulatory Limuts

v —
* 0.70/E &!

S
3 Fusion and activation gases 7 58 /7

b todines 2 Cl/Quarter
«.  Parnculares. half-bves >X davs  13(1,8BE4Qs+1 . BESQOv)=1

d. Ligqud elluents 10 Ci/O_ua!'fer‘

Mavimum Permissible Concentration

Provide the MPCs used i derernuning sllowable releuse rates ur concentrations

a. Fissiom and activation gases 10 CFR 20

b lodines } Appendix B

o Particulates. half-hives 8 davs Table 11

J Liquid etNuents H. 3 =1 X 1078 4Ci/mi: all rest, 10 CFR 20, Appendix B, Tabie 11

Average Enerpy

Provide 1w .m'uge energy lrl of the radiomuchde miniuse i releases o1 ission and sctivation gases. 1t applicable. £ = | Mev
1ST: MS=0,316,RBV=0,446 2ND: MS=0.114,RBV=0.390

Measurements and Approximations of Total Radicactiwity

Prowvide the methaods used 1o measure o approxnnate the totgl radwactivity in etfluents and the methods used o
determune radwnudide composition

3. Fussion and sctivation gases Geli

b lodines -

¢.  Particulates 9"

d. Ligud efluents Analysis

Batch Releases

Provide 1he tollowing information relating 1o batch relcases ol radioactive matenals in hiquid and gaseous etfluents
ny §

2 Liqud
1. Number of batch releases 75
2 Toal time period for hatch releases 95 ,88hrs.,
3 Maximum time penod for g batch release = 13 25hrg

J tor h releuses
Average nme penod tor batch release 1.78hrs.
Minimum time penod for a batch release =28mi
0. Aversge stream (low dunng penods of release O etfuent into 3 Mowing stream: 3, D7TE+5GPM

ke

b Gaseous  (Not Applicable)

Abnormal Releases

a. NONE
b. NONE



TABLE 1A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
GASEOQUS EFFLUENTS - SUMMATION OF ALL RELEASES
January = June, 1981

Quarter Quarter Est. Total
Unit Error, %
A. Fission and activation gases
1. Total release Ci |«3.76643 | <1.00E43 | 3.008+1 |
2. Average release rate for period uCi/sec | < 4,84E+2 |<1,27E+42
3. Percent of Technical Specification limit % 6 7€E-2 1,19E-2
B. lodines
1. Total 10dine-131 Ci 1 . 60E=2 1.00E=2 2.50E+1 j
2. Average release rate for period uCi/sec 2 AEE-T « s7E_
3. Percent of Technical Specification limit % 8.00E-1 5,.00E~1
C. Particulates
1. Particulates with half-lives > 8 days Ci 4 apE-r | 4 a7E.3 2 noEsy |
2. Average release rate for period uCi/sec 6.28E-4 £,19E=-4
3. Percent of Technical Specification limit % 7.86E~2 6.32E=2
4. Gross alpha radioactivity Ci I(_, 5 SAE-7 £2.97E=1
D. Tritium
1. Total release Ci 1,91E+41 | 1.84E+] 3,30641 |
’___2. Average release rate for period uCi/sec 2 4EED 2. 74E0 |
3. Percent of Technical Specification limit % NA NA




TABLE 1B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (7227 )
GASEOUS EFFLUENTS — ELEVATED RELEASE

January = June, 1981

CONTINUOUS MODE BATCH MODE
r Nuciides Released J Unit ] Quarter T Quarter I Quarter r Quarter

1. Fission gases

krypton-86 a 1,332 | 2.26E-2

krypton-85m Ci 7.26E42 4,23F+]

krypton-87 Ci 1,12E42 1,6%E0

krypton-88 Ci 7.37€+2 7.67€0

xenon-133 Ci 1,91E+3 7, 88E4+2

xenon-135 Ci B.42E+1 1.47E+1

xenon-135m Ci £4.20E0 <£2.08E0

xenon-138 Ci &' OFE+] | <8.64EQ

xenon-131m Ci

xenon-137 Ci

xenon-133m Ci 1.48E+1

Total for period Ci T AOE+43 8 ESELD
2. lodines

iodine-131 Ci 1.21E=2 4,.37E-3

iodine-133 Ci 2 Q1FE.2 5 gar_5

iodine-135 Ci 2.52E<2 4.87E=-2

Total for period Ci 7.64E-2 8.28E-2
3. Particulates

strontium-89 Ci 5. 385-4 6.94E -4

strontium-90 Ci 6.04E -6 5 40E=§

cesium-134 Ci 7.98E-7

cesium-137 Ci 3 30C.5 1.04E -5

barium-lanthanum-140 Ci 1\ gec_ 2 SRF.T

chromium-51 Ci

manganese-54 Ci 3 I0E-6 1 REE £

cobalt-58 Ci 1.04E-6

iron-59 €

cobalt-60 Ci 7 .26E~5 3.91E=5

zinc-65 Ci

zirconium-niobium-95 Ci

cerium-141 Ci

cerium-144 Ci 8 2SE K

ruthenium-103 1

ruthenium-106 Ci

b



TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1921)

GASEOUS EFFLUENTS - GROUND LEVEL RELEASE

January - June, 1981

CONTINUOUS MODE

BATCH MODE

Nuclides Released

Quarter

Quarter

Quarter

Quarter

1. Fission gases

krypton-85

<2,27E-6

<3.81E-6

krypton-85m

<1 12E+1

<1.02E+]1

krypton-87

<5.46E0

<£5.52E0

krypton-88

<].72E+1

<1.39F+1

xenon-133

<3, 16E+]

<1,89€+1

xenon-135

9,18E+1

S 0EF+1

xenon-135m

xenon-138

Total for period

<1,58E+2

. lodines

iodine-131

iodine-133

iodine-135

Total for period

3. Particulates

strontium-89 Ci 1.13E=2 9.66E-4
strontium-90 Ci 2 ARE.A 2 NQE-£
cesium-134 Ci 1, 8B0F -6
cesium-137 Ci 3.78E=5 2,.91E-5
barium-lanthanum-140 Ci 1.10E-3 7.50E-4
manganese-54 Ci 4,10E-6
cobalt-58 Ci
iron-59 Ci
cobalt-60 Ci 9,77E=5 & R1E=5
zinc-65 Ci
zirconium-niobium-95 Ci
cerium-141 Ci
ruthenium-103 Ci
ruthenium-106 Ci




TABLE 2A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1921)
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
January = June, 1981

Quarter Que ver Est. Total
Unit Error, %
A. Fission and activation products
1. Total release (not including tritium, Ci
noble gases, or alpha) 1.53E0 1.02E-1 3,00E+1
2. Average diluted concentration uCi/ml
during period 3.67E-7 4.05E-8
3. Percent of applicable limit % 1. 5241 1.02E0
B. Tritium
1. Total release Ci 6. 10E-1 2.77E-2 2 _O0E+ 1J
2. Average diluted concentration uCi/ml
during period 1.46E-7 1.10E-8
3. Percent of applicable limit % 1.46E0 1.10E-1
C. Dissolved and entrained gases
1. Total release Ci —_— J
2. Average diluted concentration wCi/ml
during period
3. Percent of applicable limit %
D. Gross alpha radioactivity
| 1. Total release Ci | €z 53c.s | <1,226-5 | 4.00E+1 |
E. Volume of waste released (prior liters 1.60E+5 1.74E+5 2. 00E+1
to dilution)
F. Volume of dilution water used liters
during period 4.17E+9 2.52E+9 2 .00E+]




TABLE 2B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 198)

LIQUID EFFLUENTS

January = June, 1981
BATCH
mnﬁﬁmooe

Nuclides Released i Quarter Quarter

strontium-89 1 2.19E-2
strontium-90 i 4,91€-3
cesium-134 ] 5 70E-2
cesium-137 ' 3.28E-1
iodine-131 i 7.27E-5

cobalt-58 i 3.23E-2
cobalt-60 i 5.15E-1
iron-59 ] 1.39€-3
zinc-65 | 3,06E-3
manganese-54 i 6.31E-2
chromium-51 i 1.63E-2

-

;irconim am-niobium-95 i 6.16E-4 4,54E-5

7niolybd_enum 99-
!echne_ti_qm 99m i 2.92E-3 3.54E-6

barium-lanthanum-140 1.42E-2 5.50E=-5

| cerium-141 i 2 .38E-5

iodine-133 i 1.45E-3
cerium-144 i
silver-110m

iron-55 i 4 B4E-2

unidentified ! | 6.60E-3

Total for period (above) i 1.02E-1

xenon-133
xenorl-135




EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

Supplemental Information

July - December, 1981
Facilin _Pilgnm Nuclear Power Station Liconme DPR-35

1. Regulatory Limits

3 Fuission and activation gases O_g.én ¢ Qv £l

b lodimes 2 Ci/quarter
o Particulaies halfdves >x davs 13 (1.8E+4Q0s + 1.8E+50V) <l
d  Lqudelfiuems 10 Ci/quarter

2 Manimum Permissible Concentration

Provide the MPCx used in deternmining allowable relesse rates o1 concentrations

4 Fission and sctivation gases 10 CFR 20

b lodines } Appendix B

¢ Puntculares. half-lives > davs Table 11

d  Liquidetfuents H.3=1 X 107 UCi/ml; all rest, 10 CFR 20, Appendix B, Table I1

3 Average Enerpn
Provide the aveigge energy (E) ot the radionuchide mintuie i releases o fission and activahion gases 1t applicable E =1 Mev
4 Measurement< and Approvimations of Total Radioactivity

Piowade the methods used 1o measure o approximiate the totgl radwactivity ar effluents and the methods used 11
derernune radionuclide composition

3 Fisson and sctivation gases Geli
b lodines Ve

¢ Particulares pic
d Liqud etfluents Analysis

£ Baich Releases

Provide the 1ollowing informanion relating 1o hatch releases ! radwactive materials in higu:d and gaseous effluents
*  Liqud

Number of batch relesses 215

Total time period tor haich releases 317.95 hrs

Muaimum time penad for g baich release -8 .08 hrs

Average time period fur batch releases 1.48 hrs

Minimum time penod for 3 batch release =10 min

Averape siream flow duning penods of release of eftluent into a flowing stream 2.06E+5 GPM

> A Bty -

b Gaseous  (Not Applicabie)

6  Abnormal Releases

a

b, None



TABLE 1A

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

JULY - DECEMBER, 1981

Quarter Quarter Est. Total
Unit (3) (4) Error, %
A. Fission and activation gases N
1. Total release Ci <5.03E+2 |<&3.25E+] 2.50E+] |
2. Average release rate for period uCi/sec |& 6.33E+1 |< 4.09E0 ‘
3. Percent of Technical Specification limit % & 9.3¢k-3 |£¢.25E-8
B. lodines
1. Total iodine-131 Ci 2.426-2 |« 2.15E-3 2.60E+1 |
| 2. Average release rate for period uCi/sec 3.04E-3 | <4£2.70E-4
3. Percent of Technical Specification limit % 1.21E0 1.08E-1
C. Particulates
1. Particulates with half-lives > 8 days Ci 6.03E-3 5.64E-4 3.05E+1 |
2. Average release rate for period uCi/sec 7.59F-4 7.09E-5
3. Percent of Technical Specification limit % 1.10E-1 1.49E-2
4. Gross alpha radioactivity Ci <3,93E-7 |<¢6,32E-7
D. Tritium
1. Total release Ci 3.51E+41 | 4.26E0 3.156+41 |
2. Average release rate for period uCi/sec 4.42E0 5.36E-1
3. Percent of Technical Specification limit % —t e




TAELE 1B

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1981 )

GASEOUS EFFLUENTS - ELEVATED RELEASE

JULY - DECEMBER, 1981

CONTINUOUS MODE BATCH MODE
[ Nuclides Reisased Unit |  Quarted3) | OQuarter(4)[ Quarter | Quarter |
1. Fission gases
krypton-85 Ci < 2.73E-2 —
krypton-85m Ci 1.78E+1 -
krypton-87 Ci &£ 1.70E0 il
krypton-88 Ci ¢ 2.26E0 —
xenon-133 Gi 2.67E+2 < 1.27E+1
xenon-135 Ci 1.81E+1 —
xenon-135m Ci & 2.90E0 —
xenon-138 Ci < 1.30E+1 —
xenon-131m Ci — —
xenon-137 Ci — _
xenon-133m Ci J Fa—
Total for period Ci < 3.23E+2 < 1.27E+1
. lodines
iodine-131 Ci 1.38E-2 < 1.09E-5
iodine-133 G 4.26E-2 | € 3.29E-5
iodine-135 Ci 4.87E-2 £ 3.31E-4
Total for period Ci 1.05E-1 < 3.75E-4
. Particulates

strontium-89 Ci 5.68E-4 1.55E-5
strontium-90 Ci 6.32E-6 1.48E-6
cesium-134 Ci — -
cesium-137 Ci 1.82E-5 1.24E-5
barium-lanthanum-140 Ci 1.92E-3 7.82C-6
chromium-51 Ci — —
manganese-54 Ci 4.20E-6 2.11E-6
cobalt-58 Ci w— -
iron-59 Ci i .
cobalt-60 Ci 2.30E-5 2.65E-5
zinc-65 Ci s
zirconium-niobium-95 Ci — —
cerium-141 Ci - o
cerium-144 Ci 8.64E-6 -
ruthenium-103 Ci — ——
ruthenium-106 Ci —_— —_




TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1981)

GASEOUS EFFLUENTS - GROUND LEVEL RELEASE

JULY - DECEMBER, 1981

CONTINUOUS MODE BATCH MODE
Nuclides Released Unit Quarter(3) Quarter (4) Quarter Quarter
1. Fission gases
krypton-85 G <1,70E-6 -
krypton-85m G < 4.15E0 —
krypton-87 Ci <5.17E0 —_
krypton-88 Ci < 8.09E0 e
xenon-133 Ci 3.98E+] < 1.98E+]
xenon-135 Ci 1.23E42 —
xenon-135m Ci —— =,
xenon-138 Ci —_— —
Total for period Ci <1,80F+2 | &£ 1 98F+’
2. lodines
iodine-131 Ci 1.04E-2 & 2.14E-3
iodine-133 Ci 3.79E-2 < 1.13E-4
iodine-135 Ci 6.28E-2 < 1.102-3
Total for period Ci 1.11E-1 | < 3.35E-3
3. Particulates
strontium-89 Ci 1.49E-3 3.62E-6
strontium-90 Ci 3.11E-6 2.07e-7
cesium-134 Ci — 5.58E-6
cesium-137 Ci 2.93E-5 3.59E-5
barium-lanthanum-140 Ci 1.92E-3 £ 4,49E-5
manganese-54 Ci 2.84E-6 3.80E-5
cobalt-58 Ci — 9.46E-6
iron-59 Ci g— o
cobalt-60 Ci 3.58E-5 3.60E-4
zinc-65 Ci - —_—
zirconium-niobium-95 Ci e e
cerium-141 G aaie o
~ ruthenium-103 Ci — —_
ruthenium-106 Ci sk J—




TABLE 2A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1981)
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

JULY - DECEMBER, 1981

Quarter Quarter Est. Total
Unit (3) () Error, %
A. Fission and activation products
1. Total release (not including tritium, Ci 1.87E-2 2.95E-1 3.00E+1
noble gases, or alpha)
2. Average diluted concentration uCi/ml
during period 2.75E-9 3.23E-8
3. Percent of applicable limit % 1.57E-1 2.95E0
B. Tritium
1. Total release Ci 4.06E0 2.94E+1 3.00E+1
2. Avgnge di‘luted concentration uCi/ml 7.11E-7 3.22E-6
during period
3. Percent of applicable limit % 7.11E0 3.22E+1
C. Dissolved and entrained gases
[ 1. Total release Ci 2.36E-4 | 2.53E-4 | 4.00E+]
2. :ve.rage di.luted concentration uCi/ml 4.13E-11 2.77E-11
uring period
3. Percent of applicable limit % _NA NA
D. Gross alpha radioactivity
| 1. Total release Ci | « 3.50E-5 | «3.46E-4 | 4.00E+1 |
E. Volume of waste released (prior liters 4.61E45 3.88E+6 2.00E+]
to dilution)
F. Volume of dilution water used liters 5.71E49 9.14E+9 2.00E+1
during period




TABLE 2B

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1981)

LIQUID EFFLUENTS

JULY - DECEMBER, 1981

CONTINUOUS MODE BATCH MODE
Nuclides Released Unit Quarter Quarter Quarter (3 )T Quarter (4)

'trontium.sg C, 2 . 68E'4 ‘ 4 . 06E"4
strontium-90 Ci 3.34E-5 | «?2 .OOEL
cesium-134 Ci 2.37E-4 2.58E-3
cesium-137 Ci 2.65E-3 1.20E-2
iodine-131 Ci 4.80E-5 2.07E-3
cobalt-58 Ci 9.36E-5 7.03E-3
cobalt-60 G 4.03F-3 7.45E-2
iron-59 Ci 5.25E-5 6.58E-4
zinc-65 Ci 1.51E-6 9.68E-4
manganese-54 Ci 5.65E-4 1.12E-2
chromium-51 Ci 3.04E-4 1.33E-3
zirconimum-nicbium-95 Ci 1.04E-6 1.27E-5
molybdenum 99-

technetium 99m Ci 7.27E-5 | 6.11E-5
barium-lanthanum-140 Ci 4,53E-5 1.47E-3
cerium-141 Ci 1.18E-6 5.62E-5
iodine-133 Ci 1.04E-5 —
cerium-144 Ci — —_
silver-110m Ci — i
iron-55 Ci 2.78E-3 | £ 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>