PILGRIM NUCLEAR POWER STATION

Environmental Radiation Monitoring Program

REPORT NO. 13

JANUARY 1 THROUGH DECEMBER 31, 1980

ISSUED: APRIL 1981
BY: NUCLEAR OPERATIONS SUPPORT DEPT.

ENVIRONMENTAL AND RADIOLOGICAL
HEALTH AND SAFETY GROUP

BOSTON EDISON COMPANY

- ————————



BOSTON EDISON COMPANY
PILGRIM NUCLEAR POWER STATION

Environmental Radiation Monitoring Program

REPORT NO. 13
January 1, 1980 through December 31, 1980

/
Prepared by: ;7/1::::— /4;51;»7’4L7L

Thomas L. Sowdon

Envircnmental and Radiological

Health and Safety Group Leader

Date of Submittal: April 1, 1981



Section

[1
[11

v

Appendix
Appendix
Appendix
Appendix
Appendix

m O O o >

TABLE OF CONTENTS

Introduction and Summary
Description of Monitoring Program
Results of Analyses

Air Particulate

[odine

Soil

Direct Radiation

Waterborne

Shellfish

Algae (Irish Moss)

-mm o O W >

Lobster (Arthropods)
Fish

Sediments

Milk

Cranberries

Vegetation

Z X T xR G- X O

Forage

References

Anomalous Measurements

Radioactive Effluents

Soil Survey

Radiological Environmental Monitoring Program

1980 Garden and Milk Animal Survey



Table Number

I=]
[11-A-1
[IT-A-2
[11-B~1
[11-D-1
I1I-D-2
[11-D-3
[1I-D-4
I[1I-D-5
[1I-D-6
[1I-D=7
I1I-D-8
I[1I-D-9
[1I-E~1
I111-F=]
[1I-G-1
[11-H-1
[TI-1I-1
[11=J-1
I11-J=-2
I11-K~1
III-L-1
I[I1-M-1
III-N-1

LIST OF TABLES

PNPS~1 Capacity Factors

Sample Station Identification Codes
ERMAP Results - Air Particulate Filters
ERMAP Results - Charcoal Cartridges

Thermoluminescent Dosimeter

Results
Results
Results
Results
Results

Results

of TLD Measurements
of TLD Measurements
of TLD Measurements
of TLD Measurements
of TLD Measurements

of TLD Measurements

Locations

- January

- February
- March

= Quarter 2
- Quarter 3
= Quarter 4

Quarterly Average Exposure Rates

Field Survey Exposure Rates
ERMAP Results - Waterborne

ERMAP Results

Shellfish

ERMAP Results - Algae

ERMAP Results

Lobster

ERMAP Results - Fish
ERMAP Results - Sediments

Results of Sediment Analysis for Plutonium

ERMAP Results - Milk

ERMAP Results - Cranberries
ERMAP Results - Vegetation
ERMAP Results - Forage

11

Page

3*3

3-7

13
3-20
3-23
3-24
3-25
3-26
3=-27
3-28
3-29
3-30
3-32
3-36
3-40
3-44
3-48
3-52
-
3-58
3-64
3-68
73



Figure Number

[11-A-]

[TI-A-2

[1I-B~1

I[TI-B-2

[11-D-1
[II-D-2

IT1-K-1

ITT1-K-2

LIST OF FIGURES

Gross Beta Activity - Air Particulates -

Indicator Stations

Gross Beta Activity - Air Particulates -

Contro . Station

Concentration of I-131 - Charcoal Filter -

Indicator Stations

Concentration of I-131 - Charcoal Filter -

Contr. ' Station

Location of Offsite Monitoring Stations
Location of Onsite Monitoring Stations

Concentrations of Cs=137 in Milk =

All Stations

Concentrations of Sr-90 in Milk -

All Stations

111



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, 1980. The results of
this Program indicate that PNPS-1 has had a negligible and most often
immeasurably small impact on the environment in the vicinity ¢f 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 1980 reflects
an average capacity factor of 52.7%. Monthly capacity factors are given in
Table I-1.

A tabulation of radioactive effluents from the PNPS-1 is previded in Ap-

per 1ix B for the 1980 calendar year.

There were seven Anomalous Measurement Reports made during 1980. The media
involved were mussels and algae from the discharge canal and on two occa-

sions, milk from the Plimoth Plantation.

It should be strongly emphasized that the measured concentrations in milk
were characteristic of fallout nuclides. These measured anomalous concen-
trations were 10,000 to 1,000,000 times in excess of the concentrations
expected to be present in milk as a result of effluents from PNPS-1. In
other words, PNPS-1 probably contributed much less than 1% of the measured
concentrations of Sr-90 and Cs-137 in ailk at the Plimoth Plantation. The
remainder of the measured radioactivity 1s unquestionably due to atmos-

pheric fallout from weapons tests, not PNPS-1.
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The measured concentrations of Co-60, Cr-51 and Mn-54 in the discharge
canal samples are unquestionably due to liquid effluents from PNPS-1.
However, the maximum dose due to consumption of either algae or mussels
with the peak concentrations would result in less than 0.01 mrem to the
total body and 0.05 mrem to any organ. Clearly, this dose is not signi-
ficant 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 Specificat _ons
were collected on schedule. The only exceptions were occasional failures
of the 4ir samplers and/or site inaccessability and occasional unavail-
ability of milk samples from the Plimoth Plantation. Such incidents af-
fected only about 5% of the total aumber of samples scheduled or col-

lection.

The only other deviation from the technical specificatio>a was that on one
occasion a measurement of Sr-90 in a sample of milk taken from the Plimoth
Plantation on 1/28/80 was high enough to warrent an Anomalous Measurement
Report which was not submitted due to an administrative error. This mea-
surement of Sr-90 was 1,000,000 times in excess of the concentration ex-
pected to be present as a result of effluents from PNPS-1. In other words,
there is no question that this measurement was the result of a source other
than PNPS-1. This source was undoubtly, atmospheric fallout due to atmos-

pheric weapons tests.

All other required Anowalous Measurement Reports were made in a timely

manuaer.



TABLE I-1
PNPS- |
CAPACITY FACTORS
1980

(Based on 670 MWe)

Month Percent Capacity
Januarv 2.08
February 0
March 0
April 0
May el.3¢
June 85.05
July 89.73
August 80.54
September 95.57
October 76.64
November 70.02
December 101.88
Average 52.74
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I1.

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 the latter half of 1977 and
incorporates supplemental provisions as specified in the Settlement Agree-
ment between the Massachusetts Wildlife Federation and Boston Edison Com-

pany, June 9, 1972.

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.
The location of the nearest cow is now at the Plimoth Plantation (2.2
miles W). Samples have been collected from this new location since
1979.

3) There is no longer a Karbott Farm. Vegetable samples are now col-

lected at the two nearest gardens near the WNW and SE site boundaries.

The 198C 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 (s=e Appendix E). In the ESE
sector, i he nearest garden is at the Shakalis residence (0.6 miles ESE). A
sample of squash sprouts was collected from a nearbv garden on 9/10/80 (the
actual garden was at the resident of Mr. J. B. Work due to the unavailabi-
lity of appropriate samples from the Shakalis residence). In the west
direction 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 9/11/80. The
location of the nearest animal which produces milk for human consumption is
still at the Plimoth Plantation (2.2 miles W). Samples of wilk have been

collected from this location since May of 1979.



During the 1980 year milk was not always available in sufficient quantity
from the Plimoth Plantation to allow sample analyses. However, every
reasonable effort was made to collect samples on the frequency specified in

the technical specifications.



[II.

Results of Analyses

This section summarizes the results of the analyses of environmental 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 ERHAP3.

ERMAP calculates a set of statistical parameters for each radionuclide
whose concentration is reported in a given environmental 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 divied by the total number of

measurements;

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

measurement.

* Lower Limit of Detection




lThe 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 in an

effort to simplify interpretation of the results.

Sample station identification numbers used by the ERMAP program are provided

in Table I1I-A-1.



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 Hill 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 (J.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)
25 Power Point (control 7.8 mi-NNW)
Shellfish 11 Discharge Canal Outfall
12 Plymouth Harbor
13 Duxbury Bay
15 Manomet Point
24 Marshfield (Control)
YL *h Moss) 11 Discharge Canal Outfall
15 Manomet Point
22 Ellisville {Control)
Lobster (Arthropods) 11 Vicinity of Discharge Canal Offshore
15/99 Offshore (Control)
- Scituate (Control)
Fish 2 Round Hill Point - Offshore - (Control)
11 Vicinity of Discharge Canal
21 Auto Trawl Station - Offshore - (Centrol)
22 Offshore - (Control)
99 Priest Cove - Offshore - (Control)
Se .iment 11 Rocky Point
12 Plyxouth Harbor
13 Duxpbury Bay
14 Plymouth Beach
15 Manomet Point
24 Marshfield (Control)
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Media

Milk

Cranberries

Vegetation

Beef Forage

Station Code
Number

11
15
21
22

13
14
23

11
15
16
17
22

11
15
21

22

TABLE III-A-1 (Continued)

Station Location

Plymouth County Farm (3.5 mi-W)
Plimoth Plantation (2.2 mi-W)

Whitman Farm (control-21 mi-NW)
King Residence (control-12 mi-W)

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

Plymouth County Farm (3.5 mi-W)
Greenwood Garden (0.5 mi-SE)

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-21 mi-NW)
Bridgewater Farm (Control-20 mi-W)



II1.

Air Particulate Filters

Sample collection systems consisting of a cellulose disc 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 ~orrespond
to the locations identified in Table III-A-1.)

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

Positive measurements of specific isotopes characteristic of reaccor
operation (i.e., Co-60, Zr-95, Nb-65, Ru-103, Cs-137 and Ce-141) were
observed at the Warehouse (Station 00 - 0.3 mi - SSE) and on Rocky
Hill Road (Station 03 - 0.3 mi - WNAW and Station 01 - 0.8 mi - SE).
All of the positive measurements on Rocky Hill Road were seen in
composite samples for the fourth quarter. As can be seen from Figures
III-A-1 and III-A-2 there were peaks in the gross beta activity during
the fourth quarter (early October) at the control station in East
Weymouth (Station 21 = 23 mi - NW) and at Cleft Rock (Station 10 - 0.9
mi - S). The presence of an elevated gross beta activity at the
control station is indication of a contribution of radioactivity from
fallout which could also have influenced the measurements made on

Rocky Hill Road during that same period.

The positive measurements of Co-60 and Cs-137 made at the Warehouse
are certainly due to effluents from PNPS-1. However, even if a person
were to breathe air with the highest concentrations measured at the
station with one or more positive measuremenis, they would receive an
annual dose of less than 0.0003 mrem to the total body and 0.02 mrem

to the maximum exposed organ (teen - lung).
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In consideration of the natural background dose rate of 80 to 100
mrem/year, there was clearly no significant environmental effect
obtrerved in the air particulate media as a result of the operation of

PNPS~1.
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I11.

lodine

The same sample collection systems used to collect airborne par-
ticulates are used to collect gaseous iodine on a charcoal filter
cartridge. The cartridge is removed and analyzed for I-131 weekly.
The results of the ERMAP program for this media are provided in
Table [II-B-1. It is apparent from this table that the mean value of
the calculated concentrations for the indicator stations is less than

the mean value for the control station.

The calculated mean value for the highest indicator station (Station
07 - Pedestrian Bridge - 0.14 mi - N) is significantly higher than
the calculated mean of the control station. This nsasured mean con-
centration is the result of only one pcsitive measurement (week ending
2/11/80) and is probably the result of gaseous effluents from PNPS-1.
However, even if a person were to breathe air with the highest mea-
sured mean concentration they would receive an annual dose of less
than 0.04 mrem to the thyroid and less than 0.0001 mrem to the total
body. The results of these analyses are presented graphically in
Figure III-B-1 for the indicator stations and Figure III-B-2 for the

control station.
There was clearly no significant environmental effect observed in the

airborne gaseous iodine collection media as a result of operation of

PNPS-1.
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FIGURE III-B-1
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[II.

wa
o
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—

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 information only. They do not

constitute measurements made during the 1980 calendar year.



[11I

D.

Direct Radiation

1.

Continuous Thermoluminescent Dosimetry

Thermoluminescent dosimeters (TLD) of the CaSOA(Dy) type are used
to record direct gamma radiation from all sources including
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 ITI-D-1 and on Figures III-D-1 and III-D-2.

Tables III-D-2 through III-D-8 show monthly and quarterly average

doses from direct gamma radiation in uR/hr at these stations.

Prior to 1980, TLD's were read out monthly although the Technical
Specification indicated that a quarterly read out frequency was
adequate. In an effort to improve the statistics associated with
the measurement of extiemely 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 January, February and March on
a monthly basis and for the rest of the year on a quarterly

basis.

In addition to average doses for each TLD for each read out per-
iod, geographic regional average doses for sectors of different
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 backgrouud)

the dose rates are statistically consistent.



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 0.2. -0.7 mile
region), dose rates show no significant plant effect; pcpulated

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 May of 1980. The results of
this most recent survey are in agreement with the last three
beach surveys conducted for 1979, 1978 and 1977. In addition, a
comprehensive soil survey of 11 locations was conducted 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 high pressure ion chamber (HPIC) Model MDL260, Serial Number
007°. The design and calibration of this instrument were de-

scribed in the report of the survey of June 19765.

The present survey was designed to detect differences in the
external exposure rate encountered at beaches near the = lant
(Plymouth and Priscilla/White Horse) and a control location
(Duxbury). The detector's calibration was checked before each

measurement.

The data (Table III-D-9) indicate that the exposure rates at
Plymouth Inner Beach and Priscilla/White Horse Beach are not
significantly greater than the exposure rates measured at the
control station in Duxbury. The small differences 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 packground exposure rate
at beaches near Pilgrim Station is probably 7-9 uR/hr. These
results are in complete agreement with similar measurements
performed in Maine6, where the natural background exposure rate
at shoreliae 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 outcroppings6

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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Near Flant Exclusion Arcae Uistant Nelyhborhood Backyround Station Sue ftem + bistance
(0-0.16 miles) (0.25-0.7) (0.96-6.5 miles) (8-2) miles) Code Fig. No ., (miles) Direction
Uverlook Area OA -2 s 0.0% WonWosW —
*Harchouse wWs -2 2] 0.10 5-55¢E x
fedestrian m
bradge e -2 L} 0.15 NNW 2
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Arca PA -2 7 0.16 N NNW .Q
*Property Line A -2 s 0.25 W-WSW §
*Property Line ¥ -2 2 0.27 WNW- NW - ;‘
‘East Breekw. ter Le -2 10 0.0 ESE =z w
Property Line B 1i-2 13 0.2 SSE m —
Property Line " -2 6 0.1 Sw w m
(SW) O
Propaity Line i -2 3 0.3 W m —
*Pruperty Line FL -2 4 0. Wi NW = —
*Property Line o -2 1 0.1 NW - NNW — o
*Fropesty Line L -2 22 0.40 ESE-SE ]
*Property Line "a 11-2 12 °.4) Sk O o
w *Property Line c -2 1 0.44 ESE-Sk O |
g ‘Pioperty Line G -2 ‘ G 44 w o =t
(West) ;
Rocky Hill Road Wi -2 18 0.5) Wi m
(West) —
Microwave Towe: MT 11-2 4 0.55% S-SSwW m
Cleft Rock Arca CR -1 7 0.6) S-55m 0
Rocky Hill Koad ER -2 21 0.648 S5k
(Last) ~
*Bay Shore Drive BO -\ 6 0.7 WoWNwW g
*Lwerson Road EM -2 15 0.97 SSE X
“Property Line J -2 19 1.21 $-SSE -y
*Property Line (South) E -2 17 1.2) s -
swhite Horse Road wit 1-2 | 16 1.1 SSE £
*Property Line K -2 20 1.2 S-S5k w
Manomet Point M - ] 2.25 E-ESE
Manumet Elewm. School ME -l B 2.5 Sk
Manome L Substation MS -1 10 2.50 SSE
South Plymouth sP -1 5 3.00 WSW
*Manumet Beach i -1 1l 3.50 SE-SSE
Plymouth Center PCc -l 4 4.50 W
North Plymouth NP -1 3 5.50 Wi
*Standish Shores 55 -l 1 6.25 Nw
(hux)
sCollege Pond ce -1 12 6.50 Sw
Sherman Alrport (Ply) SA - 14 §.00 WoW
Cedarville Sub. (Sag) cs -1 1) 10.00 $-8S5E
Kingston Substation KS -1 2 10.00 WNW
| | Last Weymouth [ | -1 15 23).00 N

*Not tequited Ly operating license.
forstances measured trom Unit 1 rcactor building.,



GAMMA EXPOSURE (TLD) DATA FOR JANUARY 1980

TLD
NO._
50
51
52
53
55
3003
57
3013
59
60
61
62
63
3010
65
66
67
68
69
70
71
12
i3
74
75
76
17
78
79
80
3005
82
83
84
85
86
87
88
92
3046
37

STATION
CP
CR
CS
ER
EW
KS
MB
ME
MP
MS
NP
PC
SA
SP
SS
WR
BD
EB
EM
MT
0A

o
2

§'U
RGN TTOTMMmMOO W o

PL

TABLE III-D-2

MICROR/

HOUR

———

44
.30
.39
.33
.04
.00
.06
.32
« 23
.32
.69
.14
¥
.38
.88
.79
.88
.29
.42
.75
.84
.96
.56
.58
.49
.13
12
32
.75
41
.31
.52
.50
.46
.75
.88
.99
.92
.98
.
.24

WwurhwooooouULwuUnoe rProcoo0hhoPrc"LWFEcY~YNO VWO U ULV B~ ON

Geographic Regional Averages this period are:

Near Plant (O0-.16 mi)
Exclusion Area (.25-.

Distant Neighborhood (.7-6.5 mi)

Background (8-23 mi)

68 mi)

Lo~

3=23

.07
.36
.52
.04

2 SIGMA

Lo R B S el & i e el S el i T o T s B S e I e B e I e I

OO O~

.89
.87
I
5
.41
.91
.61
.16
.89
.40
.25
.40
.56
.01
.75
.98
.19
.81
.01
.69
.71
.39
.70
73
+ 33
.59
.16
.12
.02
.07
.94
.91
.80
.07
.89
.86
.06
.49
.66
.51
.51

N
.40
.74



GAMMA EXPOSURE (TLD) DATA FOR FEBURARY 1980

TLD
NO._
1
31
32
33
34
35
36
38
39
40
41
42
43
45
46
47
48
3
90
91
94
95
96
97
98
99
3033
3001
3042
3043
3044
3045
20
3048
23
1008
1009
1011
2011
37
3046

STATION
CP
CR
Cs
ER
EW
KS
M3
ME
MP
MS
NP
PC
SA
SP
SS
WR
BD
EB
EM
MT
0A
PA

o
o

TABLE III-D-3

MICROR/
HOUR

37.
23.
.22

31

13.
16.
.24

21

o
16.
16.
10.
13.
10.
16.
19.
15.
18.
1
. i
22.
15.
12.
12.
27.
15.
85.
20.
13,
9
12.
0.
13.
9.
.82

11

8.
.97

8.
15.
13.
19.
-7
10.

11

/

Geographic Regional Averages this period are:

Near Plant (O0-.16 mi)
Exclusion Area (.25-.

Distant Neighborhood (.7-6.5 mi)

Background (8-23 m1)

68 mi)

16.
20.
7.
&7

¥
-

01
06

44
56

05
54
42
73
81
30
85
60
89
30
24
12
56
86
74
60
84
15
42
33
27
09
78
00
11
60

64

46
01
67
63

02

71
50
05

2 SIGMA
.79
.96
.41
.48
.98
.16
.01
.15
.57
A7
.97
8.~

"o
&

.34
e
.14
.68
.60
72
« 13
.66
44
.04
.04
.99
.84
44
.43
.89
.00
.18
.35
.85
.15
.45
.54
.05
17

.95
.12
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TABLE III-D-4
GAMMA EXPOSURE (TLD) DATA FOR MARCH 1980

TLD MICROR/

NO. STATION HOUR ond 2 SIGMA
50 CP 14.55 b 2.86
51 CR 20.09 +- 4.53
52 Cs 24.32 \ o 5.25
53 ER 17.17 - 3.90
55 EW 18.52 += 4.47

3003 KS 27.28 +- 10.65
57 MB 17.35 b= 3.90

3013 ME 12.67 +- 3.07
59 MP 17.71 +- 8.42
60 MS 12.59 b 3.64
61 NP 11.75 += 2.90
62 PC 10.26 +- 3.43
63 SA 11.14 +- 3.13

3010 SP 16.30 P 5.34
65 38 12.19 o 3.66
66 WR 14.39 - 4.53
67 BD 19.13 o 6.03
68 EB 12.89 +- 2.58
69 EM 9.01 +- 1.67
70 MT 14.64 +- 3.78
71 0A 16.22 +- 4.59
72 PA 17.19 $o 3.28
73 FB 73.39 L o 20.44
74 WH 14.55 ) o *.77
75 A 10.50 g 2.66
76 B 14.49 o 3.23
17 C 17.15 : 4.31
78 D 14.55 +- 6.78
79 E 15.22 +- 3.65
80 F 34.60 +- 8.36

3005 G 31.27 +- 3.15
82 H 18.60 +- 4.17
83 I 16.39 +- 6.01
84 J 9.98 += 2.53
85 K 13.94 g 3.82
86 L 13.14 +- 2.41
87 PL 29.40 +- 6.09
88 WS 44.61 +- 13.30
92 HB 28.48 $= 5.60
37 RL $.21 +- 1.02

3046 RL 5.86 o 1.13

Geographic Regional Averages this period are:

Near Plant (0-.16 mi) 37.85 +- 8.34

Exclusion Area (.25-.68 mi) 17.98 +- 1.28

Distant Neighborhood (.7-6.5 mi) 13.81 +~ 1.21

Background (8-23 mi) 20.31 +=- 4.36



TABLE III-D-5
GAMMA EXPOSURE (TLD) DATA FOR QUARTER #2 1980
TLD MICROR/
NO. STATION HOUR _ i 2 SIGMA
1 CP %J.96 = 26.38
31 CR 23.80 L L
32 Cs v & W 5 #= 5.65
33 ER 16.53 * 3.38
34 EW 20.44 +- 4.44
35 KS 17.21 +- 4.41
36 MB 17.35 e 5.21
38 ME 21.82 b 8.68
39 MP 17.43 Pe J.38
40 MS 20.12 o 5.94
41 NP 16.44 +- 3.33
42 PC 14.14 \ o 3.38
43 SA 18.40 +- 4.65
45 SP 17.56 ) 4o 3.87
46 SS 16.83 e 3.65
47 WR 29.28 P 6.50
48 BD 26.47 s 5.62
3 EB 27.13 Lo 10.42
90 EM 23.19 Ao 5.75
91 MT 0.00 = 0.00
94 0A 24.24 \ o 7.86
95 PA 17.26 +e 3.64
96 PB 25.45 L 5.96
97 WH 20.54 +- 6.01
98 A 47.66 P 22.25
99 B 18.81 Lo 5.63
3033 C 17.68 e 3.25
3001 D 15.38 to 2.78
3042 E 14.87 o 3.86
3006 F 8.86 o 1.59
3044 G 17.35 L 5.14
3045 H 0.00 s 0.00
20 I 16.04 e 2.96
3048 J 11.28 b 1.91
23 K 13.48 #- 2.42
1008 L 12.60 o 9.77
1009 PL 13.05 3.95
1011 WS 42.40 * 8.62
2011 HB 17.81 +- 4.17
37 RL 1.92 P 0.29
3046 RL 2.03 = 0.53
Geographic Regional Averages this period are:
Near Pilant (0-.16 mi) 27.34 +- 4.53
Exclusion Area (.25-.68 mi) 20.50 +- 2.32
Distant Neighborhood (.7-6.5 mi) 19.50 e 2.28
Background (8-23 mi) 19.96 o 3.21
3-26



TABLE III-D-6
GAMMA EXPOSURE (TLD) DATA FOR QUARTER #3 1980

TLD MICROR/

NO. STATION HOUR = 2 SIGMA
50 CP 19.74 += 5.92
51 CR 20.23 +e 7.61
52 Cs 26.22 +- 8.76
53 ER 20.23 += 6.29
55 EW 24.37 += 12.96

3003 KS 22.06 +- 12.20
57 MB 14.98 += 4.70

3013 ME 19.94 +- 6.99
59 MP 19.37 += 6.08
60 MS 18.27 +- 5.83
61 NP 18.36 e 6.86
62 PC 12 98 b B,
63 SA 12.70 b 5.45

3010 SP 11.75 L 5.58
65 SS 16.75 += 5.07
66 WR 16.84 +- 4.99
67 BD 23.25 +- 8.06
68 EB 16.03 += 4.75
69 EM 312.57 $= 3.7
70 MT 27.25 += 11.60
71 0A 29.17 $= 12.65
72 PA 19.11 += 5.83
73 PB 63.47 te 23.24
74 WH 16.99 +- 5.14
75 A 19.93 +- €.95
76 B 21.75 = 8.48
77 C 13.82 +- 4.23
78 D 18.39 +- 6.41
79 E 18.21 +- 5.34
80 F 25.09 +- 7.41

3005 G 14.23 = $.31
82 H 19.10 +- y
83 I 17.34 +- 7.78
84 J 11.78 +- 3.45
85 K 18.55 te 5.46
86 L 16.56 += 4.89
87 PL 22.87 +- 8.30
88 WS 0.00 +- 0.00
92 HB 23.48 *- 7.37

3014 RL 2.10 +- 0.79
93 RL 1.85 te 0.68

Geographic Regional Averages this period are:

Near Plant (0-.16 mi) 27.25 +- 13.59

Exclusion Area (.25-.68 mi) 19.57 += 1.89

Distant Neighborhood (.7-6.5 mi) 16.90 += 1.57

Background (8-23 mi) 21.34 +- 6.86



TABLE I1I-D-7
GAMMA EXPOSURE (TLD) DATA FOR QUARTER #4 1980
TLD MICROR/
NO. STATION HOUR b= 2 SIGMA
H CP 34.97 +- 22.76
31 CR 35.18 +- 8.23
32 CS 26.73 +- 1:38
33 ER 17.29 L 4.92
3 EW 26.64 +- 5.76
35 KS 21.66 +- 4.59
36 MB 25.30 +- 6.48
38 ME 27.53 e 5.87
39 MP 19.09 +- 5.34
40 MS 23.79 - 7.59
41 NP 17.90 +- 4.50
42 PC 24.35 t= 8.20
43 SA 18.31 to 515
45 SP 22.40 o 7.48
46 S8 17.55 +- 4.48
47 WR 29.77 ¢ 10.13
48 BD 16.95 +- 4.22
3 EB &7.18 te 5.50
90 EM 21.94 +e .43
213 MT 0.00 +- 0.00
94 0A 43.15 +e 9.90
95 PA 18.60 += 6.47
96 PB 82.66 L 8.26
97 WH 23.99 b= 5.88
98 A 48.89 o 25.42
99 B 0.00 S 0.00
3033 C 21.91 +- 3% ¥
3001 D 14.56 e 3.26
3042 E 23.10 +- 7.90
3006 F 22.15 +- 4.71
3044 G 18.97 o 4.43
214 H 11.20 +- 211
20 I 18.45 te 3.70
JO48 J }7.12 s 3.95
23 K 18.49 +- 4.90
1008 L 15.93 += 5.41
1009 PL 20.76 $= 9.2
1011 WS 32.23 += 6.55
2011 HB 21.92 += 6.25
44 RL 217 ¥= 0.45
54 RL 2.69 +- 0.72
Geographic Regiona! Averages this period are:
Near Plant (0-.16 mi) 30.66 +- 5.28
Exclusion Area (.25-.G5 mi) 23.15 +- 2.54
Distant Neighborhood (.7<6.5 mi) 22.30 o 2.29
Background (8-23 mi) 23.34 += 3.86
3-28



15t Quarter

Sta. Micror/Hr
CP 18.86 +- 8.16
CR 1S$.21 ¢ 2.15
CS 19.54 +- 3.21
ER 11.57 +- 1.49
EW 13.25 +- 1.95
KS 17.05 +- 3.82
MB 16.32 +~- 2.36
ME 11.20 +- 1.45
MP 12.29 + 2.82
MS 10.40 +- 1.83
NP 10.17 +- 1.39
PC 8.75 +- 1.42
SA 10.27 +- 1.72
SP 13.70 += 2.18
SS 11.43 +- 1.71
WR 13.22 +- 2.80
BD 15.09 +- 2.29
EB 17.78 +- 2.68
EM 11.72 +- 2.28
MT 11.00 +- 1.94
0A 11.61 +- 1.93
PA 11.16 +- 1.3
PB 34.88 +- 6.54
WH 11.79 - 2.11
A 33.43 +- 14.04
B 14.03 + 2.50
- 12.44 +- 1.90
D 9.23 +- 2.24
E 10.54 +- 1.98
F 18.00 +- 3.81
G 10.77 +- 1.58
H 10.82 +- 1.82
I 10.86 +- 2.3
J 8.98 +- 1.2
K 11.38 +- 1.57
L 10.03 +- 1.30
PL 15.29 +- 2.51
WS 20.55 % 8. 27
HB 17.25 +- 2.58
RL 5.28 +- 0.48
RL 6.24 +- 1.09

TABLE III-D-8

QUARTERLY AVERAGE

EXPOSURE RATES

2nd Quarter

Micror/Hr
40.96 +- 26.38
23.80 +- 5.97
23.77 +- 5.65
16.43 +- 3.38
20.44 +- 4.44
17.21 *+= 4.4)
17.35 +- 5.21
21.82 +- 8.68
17.43 +- 3.32
20.12 +- 5.94
16.44 +~ 3.33
14.14 +- 3.38
18.40 +- 4.65
17.56 +- 3.87
16.83 +- 3.65
29.28 +- 6.50
26.47 +- 5.62
27.13 +- 10.42
&3.39 += - 5.75

0.00 +- 0.00
24.24 +- 7.86
17.26 +- 3.64
25.45 +- 5.96
20.54 +- 6.01
47.66 +- 22.75
18.81 +- 5.63
1768 i 3.35
15.38 +- 2.78
14.87 +- 3.86

8.86 +- 1.59
17.35 ' ¥ 5.14

0.00 +- 0.00
16.04 +- 2.96
11.28 +- 1.91
13.48 +- 2.42
12.60 +- 9.77
18.05 +- 3.95
42.40 +- 8.62
17.81 +- 4.17

1.92 +- 0.29

2.03 +- 0.53

3-29

3rd Quarter

Micror/Hr
19.74 +- 5.92
20.23 +- 7.61
26.22 +- B8.76
20.23 +- 6.29
24.37 +- 12.96
22.06 +- 12.20
14.98 +- 4.70
19.94 +- 6.99
19.37 +- 6.08
18.27 += 5.83
18.36 +- 6.86
12.98 +- 5.23
12.70 +- 5.45
31.7% = %58
16.75 +- 5.07
16.84 +- 4.99
23.25 +- 8.06
16.03 +- 4.75
12.57 = . QA.9F
27.25 +- 11.60
29.17 = 12.65
19.11 +- 5.83
63.47 +- 23.24
16.99 +- 5.14
19.93 +- 6.95
21.75 +- 8.48
13.82 +- 4.23
18.39 +- 6.41
18.21 +- 5.34
25.09 +- 7.41
14.23 +- 5.31
19.10 +- 7.22
17.34 +- 7.78
11.78 +- 3.45
18.55 +- 5.46
16.56 +- 4.89
22.87 +- 8.30

0.00 +- 0.00
23.48 +- 7.37
2.10 +- 0.79
1.85 +- 0.68

4th Quarter

Micror/Hr
34.97 +- 22.76
35.18 +- 8.23
26.73 +- T 32
17.29 +- 4.92
26.64 +- 5.76
21.66 +- 4.59
25.30 +- 6.48
aT.33 = 5.8
19.09 +- 5.34
23.79 += 1.59
17.90 +- 4.50
24.35 +- 8.20
18.31 +- 5.15
22.40 +- 7.48
17.55 +- 4.48
29.77 + 16.13
16.95 +- 4.22
27.12 +- 5.50
21.94 +- 5.23

0.00 +- 0.00
43.15 +- 9.90
18.60 +- 6.47
28.66 +- 8.26
23.99 +- 5.88
48.89 +- 25.42

0.00 +- 0.00
4 T U G O )
14.56 +- 3.26
23.10 +- 7.90
22.15 += 4.71
18.97 +- 4.43
11.20 +- 2:13
18.45 +- 3.76
17.12 *- 3.95
18.49 +- 4.90
15.93 +=  5.41
20.76 »~ §5.21
32.23 ' 6.55
21.92 +- 6.25

.11 = 0.45

2.69 +- 0.72



Location

White Horse Beach

(near Hill P Avenue)

White Hcrse Beach
(in back of Blue Sail Bar)

Plymouth Beach

(outer beach)

Plymouth Beach

(inner beach)

Plymouth Beach

(behind Berts Restaurant)

Duxbury Beach (Control)

(ocean side)

TABLE III-D-9

Exposure Rate (uR/Hr)
6.1 £ 0.3
3.3 20.3
4.6 £ 0.3
“.7 0.3
.32 6.2
5.1 0.4

330

Beach Terrain

Sandy, granite

boulders on beach

Sandy

Sandy

Sandy

Sandy, granite

boulder on beach

Sandy with small

amounts of gravel



III.

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 25 - 7.8 mi - NNW). The discharge canal
sample is collected by a continuously compositing sampler which
extracts a sample of about 20 ml 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 Cs-137 in the dis-
charge canal on one occasion (monthly crmposite for May). No other
isotopes charactecistic of reactor operation were observed at this
station and the mean value of the Cs-137 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 m2asurements at the other iadicator
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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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 III-F-1. It is clear from this table that there have
been positive measurements of many isotopes (Cr-51, Mn-54, Co-58,
Co-60, Nb-95, Cs-137) in the discharge canal. In addition there have
been pos.tive measurements of Co-60 and Ce-141 at Manomet Point (3
miles - SE).

These observed concentrations are most probably the result of PNPS-1

liquid releases.

However, even if a person were to consume the maximum annual quantity
of seafood (5 kilograms/year) with the highest mean concentrations of
these isotopes they would receive a dose of less than 0.004 mrem to
the total body and about 0.02 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 envircnmental impact observed irc

shellfish as a result of the operation of PNPS-1.

Mussel shells collected from the discharge canal exhibited a mean con-
centration of 29 pCi/kg of Co-60. No other isotope was detected.
These measurements are undoubtly due to liquid effluents from PNPS-1.
However, since shells are not consumed by man there 1s no potential

impact on man from this media.
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III.

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 Co=-A0, Mn-54 and Cs-137 in the discharge canal. In addition there
was one positive measurement of Co-60 at Manomet Point (Statior 15 -
3 miles = SE) during the first Juarter of '980. There was also one
positive measurement of Co-60 at the control station in Marshfield,
ten miles away. This suggests the presence of a source other than

PNPS in the case of the measurements beyord the discharge canal.

In any event, the measured concentrations in the discharge canal are

certainly due to liquid effluents from PNPS-1.

Tt is important to note that due to processing and market dilution,
the presence of these 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)
would result in a dose rate of .(=ss than 0.01 mrem/yr to the total
body and 0.0/ mrem/yr to the most sensitive organ (Adult - GI-LLI,
using the models preseanted in Regulatory Guide 1.109) and assuming

consumption of 5 kg/year of unprocessed material.
When compared with the natural background dose rate of 80-100 mrem/yr

there was clearly no signiticant environmental impact observed in

Algae as a result of the operation of PNPS-1.

3-39



PILGRTI™ | PEESTTF FayTRONmEnTAl RANTOLNGTC &L “ONT TR TNG Apsnp227,
QUMMARY Fiik Twf PERIND 12/%1 /79 e 12/%1 400
MEDTUME VFGETATION « ADUATIC UNTTSy PCI/xG »EY
RADIONUCLINES INDICATOR STATTNS HIGHEST STaATINN CONTRM 1 OraTInng
(NO, ANALYSES) NOMINAL MEAN,RANGF ,AND MEAN,RANGE , AND MEAN RANGF AND
(NONRNUTINE ) o Len N, DETECTED®» STa, N, DETECTEN® e NI, DFETECTYEDew
SRS esseseseonne A L SeeTssnerReasTsT " saw _—mew LR Rl L L TR aSsReRRTRRRRTERETREE -
BE=Y t 1Y) o® t 2,7 & 2,106 4 22 t 1.7 & G, 00F 1 (S 4,0 1
t 9 (e9,.1 = 12,%)E 1 (el 0 = 16,5 (=3,0 » 16,5)F 1
o0 17 e of 37 4)e of 37 W)
Kekd € 1V) .8 t 508 JME 3 " (5,228 JOF Y (5.1 & J2VE Y
t " { 3,9 « 6, 5)E 3
{ 3,9 = 5. 1F % ( 4,7 = S, 7 3
ol 97 9)e of 8§77 S)e el 47 AQ)a
CR=S1 ( 13) =1, ,0e100 (=1,2 & 1,7E 22 t 5,68 20,0 0 t S.o 8 20,8)F o
t o (=l,1 = L8E D (=4 A « §S.0F
of N7 Qe o 07 A&)» ol 07 a)»
Kneda (1Y) 2,0Fen? ( 1.6 3 LS1E ) 1" t 2,6 & I ) ( 4.5 3 2.2)F m —
t v (eS,6 « 39 _%)F 0 t 8,5 « 19.85) o (=S, 1 = 93 _7)F =) §g;
o 37 9 ot 3/ S)e ol 07 d)e >
w =%om
S CO=SA ¢ 1V) 2,06-02 (S,A g 3,20 o 18 f7.88 S,2¢ o (=1t a8  1,99F o o 2 o
S Y (el.2 =  2.ME (s0,0 =  2,00F 0 Mo
o D/ Q) of 07 2)a ol 0/ W) e 3
- o
' - — 1
FE=S9 (1Y) 3.0E+0} (5,034 LTS L " (8,7 & B.80VE 0 (4,0 & S.1)0F o W -
t o) (] A = LNE (1,9 = JOIF
o 07 9)» of 07 S)» of 07 d)e
CO=e0 ( 1¥) 2,6F=02 t 1,2 a JAVE 2 1" (2,0 2 JVE 2 («B,0 2 060,8)F =) ' a
8 ( 9,1 = 322,0)E o 1,1 . P 2 (et,7 = 1,2 1 C?
af &/ 9
st S7 S)» ol 17 W)e c”
IN=6S ( 1%) =1, 0ei0n (e1,5 & 6, 7€ o 22 [ Y S.1VF 0 t 3.4 & S 1) 0
t o) (=@ .S = 2,9¢€ (=5.8 « 135,5)¢ »
ot 0/ e ot 0/ 4a)e o 0/ 4)e =
IR=9% (1Y) 4,0Ee02 (=$,1 & 3.WE€ o 1" («$5,.9 &4 Q0. GYE =1 («3.0 & 7.,2)F 0 ﬂ
s} & 9)€ - 1.6 I
t o) (=2, o 1 (=i, «J)E
et 0/ 9e ot 0/ S)e ol 0/ ade m
p—

N NONROUTINE REFFRS T THE NUMRER NF SFPARATF “FAQUARFMENTS wHICH wFRF GRFaTEW
THAN TEN (10) TIMES THF AVERAGF RACKGRNOUND FNR THE PERTION NF THE RFPNRT

an  THE FRACTION DF SAMPLF ANALYSFS YTELDING NETECTANLE MEASUREmENTS
(1,6, >381G%a) TS INDICATED wITWIN = Ie,



PILGRT™ | IEFSITF FaviINMm MEuT s RALTILOGTICAL ~ONTTORTING LA A FF LN
QUMMARY FR TwE PERInn 12731779 - TTANELE
MEDTIIME VEGETATION « AQUATIC WL TTSy POl <Y
RADIONUCLINES INDICATOR STAaTTOMS HIGHEST STaTinw CONTE  LOraTIong
(NO, ANALYSED) NimMINaL MEAN,RANGF At MEAN,RAMGE AN SEAT R ANGE  ann
(NON=ROUTINE ) » Len NN DETFFRTFNee STa, nil, DETECTYEDS Ai, PFIFCYENee
SEBSessssenee SEmeeae- TERessesessssense" "gaw RS AT T ERTRRRRRERREETsREE. B R L b
NB=98% ( 1V} -] 0100 (2,8 & 1,83 o 1 (5,7 & I8, 2VF =) (=t . & 32,00F =)
«t o) (=1,1 = LJAYE (=84 = 7.3)F o
af 07 e ol 07 SN)e ol 07 4)e
AG=110M( 1Y) 1 ,0e100 € 1,%3& LOVE 1" 3,3 2 TV =35 & 1,2VF
«t a) (=3,0 = S, OE (=t 0 = P O)F
*( 0/ 9)» o 07 S)e» of 07 W)
Ruetod ( 1% 2,0Een2 ( 3,2 & 1.7ME o 15 ( S.6 a 2.9 0 (=S,5 8 10,2)F =\
« 0 (2,4 » 16,ME o (w2 W = 2,1F
wt N7 9« ol 07 A)e ol D7 aHe
RU=108 ( 1Y) .2 (=04 3 1,506 1 2?2 t 2.5 & N ( 2.5 & JAYE
« o) (e1,.3 = JNIE 2 { 1,5 » 3,4
a0 0/ 9 ol U/ W)e «f 0/ 4)e i
o~
- =131 (1% n, (=2,0 & 1,006 18 C 3,84 20,MYF 0 (=38 & S, 1F . -
| t o) (=]1,4 = LSOE 2 (=1,9% = 1,2)F 1 (a4
= *f 07 9 o 0/ 4)e ot 0/ 4le g
= -~
Co=13a ¢ 1V 2,06=02 (eS8 g 20,9)E o 1S : 438 3,4 o 'a9,1 & 280,2)F =2 -
t o) (e9 .8 = 1o, %6 0o (=b,b = L B L \1:4
L ] 07 9 ol 0y a)e ol 07 4ade
C8«137 ( 1Y) 2,0F=0? t 9.2 & e, 5)E o 1 1,4 5 «MIE 1 : Sl & a NF
t o) (1.0 = a4 _3)E o ( 1,4 = 44,.3)E o (3,9 = 150,0)F )
Lh 2/ 9 el 27 S)» ol 17 4)e
=)
BA=ja0 ¢ 1% A ,NEeD2 (=R A 12,2)E o 22 («5,% & 2.F (=S.3 & 2.3)F o X
[ 4 o) («7,0 = ’,.)! 1 (o..s - t\.ﬂ)f "
.l 07 9% ol 0/ 4)e ol 0/ ade
CE=1a1 ¢ 1Y) 4 NFen? ( 4,5 & 33 .80F ey s rt 2.7 & 3.3 o (=9,.0 & ni . 8)F =)
« 1 («),9 « 1.5 (=1,9 = 1 0)F
.l 17 9« ol N7 d)e wt 0z O
CE=t184 ¢ 1V ? (4,9 4 12,2)E '8 1.9 & 1.2 1 (=1,% & U 3 L
t o) (=t S = a ek (=3 % = 1,4)¢ 1
of ns Qe .l ns Ule al o/ 4V

- NONSRIITINE WEFFRY Til THF NISKEN (1F SFPANATF L ACURESENTS wnlfw vFF LEFATER
Todr TEN CI0Y YIS Tubk AVERALFE walupunumn Fow Tupk PERTLD OF TwE &SP T

- THE FRACTTIIIN NIF SASPLE AMA|L YSFS YTIELNTNG NDETECTARIF MEASUREAENTS
CT.F, DISTGMAY TS TaOTCATED wiThin o Yo,

LU



-t

PILGRIm | NFFSTITF FNVIRUNMENTAL RADTIDGTICAL MUNTTORTIANG ALI02227,
SUMAARY FOR Twe PERIND 12731779 « 12/%1 /R0
MEDIUMYE VFGETATION « AQUA TC UNTTSy PrI/xG <&
RADIONLILINES INDICA (DR STaTInNS HIGHESTY STATINN CONTRIM AT INNS
(ND, ANALYSES) NOMINA| MEaNLRANGE ,aND MEAN,RANGF 0N MEAN,SANGF ,AND
(NON@ROUTINE Y Ln N, YFTECTEDw®e aTa, N, DETECTENe» N0, DFTECTENe
SeRessvesassns e swesow B R ) SEES ST sTsTRsRTsSTeRTaRTaRRes SRS rTesTsTaReERRERReE -
RAae226 t 1Y) a1 (10,0 g .2 " 1.7 & JBYE 2 t 1,2 & JHIFE 2
{ 0 (b, 2 = 48, 2)E 1 (2.9 =« 1 .0 1
ol D/ 9 of 07 8)e ol 07 d)e
THe228 ¢ 1Y) 2.06«02 ( 2,0 g JE 22 ( S,% 3 2.7 1 ( S.8 & 2.7
« o (=S A = L 2 | (el b = 11,5 (el b = 11,.5)F
af 07 9 o 27 d)» ol 27 W)
. NONRDUTINE RFFF2R Ti) THE NUMRER NF SFPANATF MFASUREMENTS wHICH nFRf GREATER
THAN TEN (10) TIMES ThF AVFRIGE RACKGRNUND FNR THE PERINN NF THE REPNRT
*8  THF FRACTION NF SAMPLF ANAL YSFS YTYELNTING NETFCTARLE MEASURFMENTS

(1,6, DUISTGMAY T8 INDTCATED wITHIN #¢ e,

[=9=111 378Vl

(panuiLjuod)

(NN WU



[I1.

Lobster (Arthropods)

Lobster samples are collected four times per season at two le~ations,
the vicinity of the discharge outfall rea and at a distant point
off-shore. The results of the ERMAP , ogram for Lobsters are pre-
sented in Table III-H-1. These results are unremarkable in that there
were no positive measurements of any isotopeus 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.
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38,

Fish

Fish samples of Bottom Oriented (Group I) and Near Bottom (Group II)
species are collected quarterly in the wvicinity of the discharge
outfall. In addition, samples of Anadromous (Group III) 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 for fish are presented in Table
[Tf-I-1. There were no positive measurements of any isotope (other
than naturally occuring K-4') at the indicator station (discharge
canal - Station 11). Therefore, there is no evidence >f any environ-

mental impact on this media as a result of the operation of PNPS-1.
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III.

Sediments

Sediment samples are taken semi-annually at five indicator stations
including Rocky Point, Plymout: Harbor, Duxbury Bay, Flymouth 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 (this applies to all loca-

tions except Plymouth Beach).

The surface and altecrnate 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
I[11-J-1. It is clear from this table that Co-60 was observed in
sediment samples taken from Rocky Point (Station 11) whi:h is near the
discharge canal outfall. These samples were collected on 6/9/80.
Subsequent samples collected from the <ame location on 10/22/80 showed
no evidence of any isotopes characteristic of reactor operation.
Therefore, the observations of Co-60 are most probably a transient
effect. The only other noteworthy values are the measured concen-
trations of Cs=-137 and Ce-144 in Duxbury Bay samples. This may be
explained by the fact that the sediment samples taken at Duxbury have
a silty character not common to the other samples. It may be that the
nature of the Duxbury sediment is such that certain materials are re-
tained more strongly than others. This theory is supported by the
fact that the Duxbury indicator station also had the highest mean
concentration of K-40, an isotope which is chemically similar to

Cs-137.

Analyses for plutonium isotopes in sediment samples were performed by
the LFE Environmental Analyses Laboratories in Richmond, California.
The results of these anlayses are presented in Table III-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 Pu-239, 240 in the
environment since levels of Plutonium at Rocky Point are among the

lowest measured at any location.
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TABLE III-J-2
RESULTS OF SEDIMENT ANALYJES
FOR PLUTONIUM

= Results

pCi/Kg (“cy) £ % Error (1o ) (a)

Location Depth (cm) 238Pu 239,240Pu

Duxbury 0-2 1.15 £ 21% 42.9 £ 3%

Duxbury 16-18 0.27 * 32% 9.82 % 5%

Plymouth Harbor 0-2 0.22 * 54% 7.72 £ 5%
Rocky Point 0-2 0 * 0.07 3.35 £ 10%
Rocky Point 16-18 0 $0.12 2.32 £ 11%
Manomet Point 0-2 0.09 £ 80% 2.16 £ 10%

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

(b) Sample analyses for control station in Marshfield and mid-depth sample
at Plymouth Harbor not available as of this date.
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II1-K Milk

Milk samples were collected at three locations, Plimouth Plantation (station
15-2.2 mi-W), Plymouth County Farm (Stationm 11-3.5 mi-W) and the King Residence
(Station 22-12 mi-W) during 1980.

The Plimouth Plantation is a substitute indicator station added to replace the
Whitman Farm in 1979. The 1980 milk animal and garden census (see Appendix E)
confirmed this location as the nearest location of a milk producing animal
within 5 miles. As stated in Section I of this report, milk samples were not
always available in sufficient quantity for anaiyses from this location, how-
ever, every reasonable effort was made to collect samples from this location

whenever they were available.

When available, samples were collected semi-monthly when animals are on pas-

ture and monthly at other times.

The results of the ERMAP program for the milk media are presented in Table
1II-K-1. The results of analyses for Cs-137, and Sr-90 are presented graph-
ically in Figures III-K-1 and III-K-2 respectively. There were positive

measurements of these isotopes at thie indicator and control stations.

In the case of Sr-90, I-131 and Cs-137, the highest mean values of concentra-
tion occurred at the Plimouth Plantation. Station releases for this period
exhibited a Sr-89/Sr-90 ratio of greater than 100/1 and therefore it is un-
likely that the PNPS-1 is the major source of the indicator station activity

since the measured Sr-89/Sr-90 racio was at most 1/2.

[n addition, the measured average concentration of both Cs-137 and Sr-90 were
respectively 10,000 and 1,000,000 times in excess of the concentrations ex-
pected to be present based on measured releases from PNPS-1 and the conserva-
tive dose estimation methodology described in Regulatory Guide 1.109 and
P b 1 In other words, PNPS-1 probably contributed much less than 0.01% of
*he measured concentrations of Sr-90 and Cs-137 in milk at the Plimouth Plan-
tation. The remainder of the measured cesium and strontium radioactivity is
unquestionably due to atmospheric fallout resulting from atmospheric weapons

testing.
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In the case of [-131 the only two positive measurements at the Plimouth Plan-
tation occurred during October and November (0.52 and 1.7 pCi/liter respec-

tively).

There was a Chinese atmospheric weapons test which occurred on 10/17/80 which
undoubtly contributed most or all of the measured [-131 activity at this loca-

tion.

However, even if a person were to consume milk with the highest mean concen-
tration of I-131 for a full year they would receive less than 1 mrem/year to

the most restrictive organ (infant thyroid).
wWhen compared with the natural background dose rate of 80 to 100 .. -./year,

there was clearly no significant envi:onmental impact on the milk media as a

resulc of operation af PNPS-1.
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[1I.

Cranberries

Cranberries are collected from three iscations, the Manoment Point Bog
(2.6 mi - SE - location 13), the Bartlett Road Bog (2.8 mi - SSE/S -

location 14) and the Pine Street Bog (17 mi - WNW - locatiom 23, at
the time of harvest. The results of the ERMAP program for this media
are presented in Table III-L-1. The only man-made radionuclide
detected in any sample was Cs-137 which appeared in a'l samples
collected. A comprehensire 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. The
results of this study and the fact that no other reactor related
isotopes were measured above LLD in cranberry samples makes it ex-
tremely unlikely that there was any environmental impact on cran-

berries due to operation of PNPS-1.
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I111.

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). The rcsults of the ZRMAP program for

this media are presented in Table III-M-1.

The only man-made isotope observed was Cs-137 at the Evans Residence.
The absence of Cs-134 at this location and the fact that the measured
Cs=137 concentration (40 pCi/Kg) is about 8000 times what would be
expected at this location based on releases from PNPS-1, strongly
indicates that fallout, not PNPS-1, is the primsry source of this
Cesium-137. Therefore, it is extremely unlikely that there was any

environmental impact on vegetation due to operation of PNPS-1.
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I11.

Forage

Beef Forage is collected from three locations annually, the Plymouth
County Farm (3.5 mi - W - Station Number 11), Whitman Farm (21 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 pre-
sented in Table III-N-1. The only man-made isotope detected was
Cs=137 which was detected in all samples. There were no other

reactor-related isotopes detected above LLD in any sample.

The highest mean concentration of Cs-137 occurred at the Plimoth
Plantation. 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 envirormental impact on forage due to operation of PNPS-1.
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e PILGRIA NUCLEAR POWER STA™: N .,
RFD * 1 RoCckY Hiil ROAD
: PLYMOUTH, MASSACHUSETTS 022487

February 6, 1980
B!Co l.tt. .80-23

Director, Region I -

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

King of Prussia, PA 19406

Licensee Event Report 80-~005/01T-0 Docket Number 50-293
License DPR-35

Gentlemen:

The attached Licensee Event Report 80—005/011'—0. "Anomolous Measuremen:.
Report" is hereby submitted in accordance with the requirements of Pilgriw
Nuclear Power Station Technical Specification 6.9.C.2.b.

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

-

Respectfully submitted,
"

P./J. McGuire
Station Manager
Nuclear Operations

MIM:ep
Enclosures: (3 copies)
LER 80-005/01T-0

cc: Director (40 copies) -
Cffice of Management Infocrmation and Program Control
U. S. Nuclear Regulatory Commission

Washington, D.C. 20555

bce: Messrs. G. C. Andognini R. Sevigny
E. L. Cobb W. M. Sides
P. A. Foulsham(2) D. G. Stoodley
M. G. Hensch C. K. Vantrease
C. J. Mathis G. G. Whitney
M. T. Mcloughlin M7 K. Calderone -
J. W. Richolson NOD Licensing
W. F. Olsen PNPS Records Center
J. A. Seery P.J.M. (LB)
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| * LICENSEE CODE LICENSE NUMBER LICENSE TYPE 20 T
!OI Zl Ql §| !]Q |
LY REPORT DATE n®
EVENTY DESCRIPTION AND PROBABLE CONSEWENC!‘ i

P o=mpoe
| On January 1, 1980, BECo was notified by Yankee Atomic Electric Lah that measured |

oncentrations of 5r-90 in a milk sample taken from an indicator station was greater |

[ EVENT DATE L

A
Z'l than 10 times the concentration in the control station sample, 18 pci/kg to 1.6 pci/kg

7] | Fespectively. The indicator station is 2.2 miles west of the reactor site. There is|
i

| ®° detectable Sr-89 or I-~131 in the indicator sample; therefore, it is not likely |

31 that Pilgrim Station is the source of the measured concentrations. -
8] | - J
" )

3 e Ge'jHe wiliitye &@e 1o

occoucuc: REPORT
CO0E

o [ Tele] = Ln_l.n_l.;l L by [ ;,_1

l'“'zfoﬁ@ L21® gu@ Jololofo) (MI® 'TZJ“'O T u_J_LeJ?""s”’?"" ®

CAUSE DE CRIPTION AND CORRECTIVE ACTIONS (27

‘ | No corrective -ctwwm___]
7] | local meteorological conditions which resulted in the deposition of old fallout. __J

1 e ' '

J
ﬁ'#gsy rowER OTHER STATUS @ SRCovenY DISCOVERY DESCRIPTION
LJ‘ LQJ_O_LQJ@I 1 J M@mumnmmmnm__;l
12 "
“1::;:; o?:-'&":u amount o activity (35) mvmuusw‘
) |z J@ N.A. - | l N.A. )
Y £ [ ]
".SM'L .l'?':"lu DESCRIPTION @
N.A. e
:'m 0| "J@I:ZJ. J
’IHSNN!L NWDL!:-.‘"‘W )
L ! 0] 0] 0 )@ _RA. —
3" S e -
o , - S |
LZI@L B.A. s
PUBLICITY . Y NRC USE ONLY -
' T . 2 -
m@m. g : : < N-A- | SEIRRERREERN B
= ' 68 &% 8 3
i N o M. Thomas Mclowghlts ' - 677467900 ¢
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Merch lE, 1980
BECo Ltr.#B80=43

Cirector, Region 1

Cifice ¢f Zzsre:stion and Enforceaent
$. Yuclesr Tegulatcry Cormission

#31 Pack Aavenue

Ying of Trussia, PA 19406

's22 -vin: Report B2-009/047-0

1
'

L
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1

Docket Number 50-293

License ZZE-33

&T.en:

e
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el -
-

The zt:azheld Licensee fvent Report B80-009/04T-0 "Anomclous
g gredv submitted ir accordance with the reguirements of 2Pilgrl

tezicr Technical Specificzationm €.9.C.2.0.

% there are any gquestions on this subject, plesezse ccnmtact us.

Respectiuvliy subzitsed,

cir
Staticn zneger
MOCIERT VT ATICALNS
Nt B
Enclceures: (2 copies)
LEIR 80=009/ 04T-0
ce: Tirector (40 copies)
C2%ice of Mznagerent I-formaticr and Pregraz Contrel
v. 5. Yuclear Regulatory Commission :
ashingten, D.C 20555
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R. Sevigny

E. L. Cobb W. M. Sides

P. A. Foulsham(2) D. G. Stoodley
M. G. Hensch C. K. Vantrease
J. E. Howard G. G. Whitney
C. J. Mathis Ms. K. Calderone

M. T. McLoughlin NOD Licensing

J. W. Nicholson PNPS Records Center
F. Olsen P.J.M. (LB)

A. Seery
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LICENSEE EVENT REPORT

CONTROL uocle R 2y |® (PLEASE PHINT OR TYPE ALL REQUIRED INFORMATION)

Wllalelelsl i i@lolol-lololololol-l0l0)GA1LILILIL)
1' LICENSEE COD! LICENSE NUMBER LICENSE TYPE ”M®

P EuOeLslol-tol21s 3 OLolstilolslof®lolalLlelelo]®

DOCKET NUMBER EVENT DATE REPORT DATE
EVENT oescanmou AND PROBABLE CONSEQUENCES
| On March 10, 1980, Boston Edison received an analyses report from the Yankee |
? Atomic Electric Laboratory wnich indicated that reportable concentrations of Cr-51 |
:..L (339 % 14 pCi/kg) and Co-60 (167 # 25 pCi/kg) existed in a mussel sample taken |
7] | from the Pilgrim Station Discharge Canal! on January 10, 1980. |
il These concentrations are in excess of 10 times the Lower Limit of Detection at |
| the Control Station in Marshfield (LLD for Cr-51 was 31.pCi/kg and for Co-60 |
;[ was 4.7 pCi/kg). |
LR 80
cause JVALYE
J LLLLI@ l_l@ L_J@ i |2 (2 |7 |2 |2 l@ l,.J@ L,JO
uoul'mAL occunuuc: REVISION
LERRQ | EVENT YEAR REPORT NO. NO.
REPORT | 18 |0 — 0 |0 1|9 ~ 0 l& T — 0
LT o elels) < Lley (1 =
ACTION FUTURE EFFECT ACMNT mD‘ 'R!U(w COMPONENT
TAKEN ACTION ON PLANT SUB. SUPPLIER MANUFACTURER
l e e e ks e We e EEsEe
EXl 47

CAUSE DESCRIPTION AND conntc'nvt ACTIONS @
1[ The maximum dose to an individual consumii.g seafood with these concentrations for |

a full year would be only 4 x 10~3 mrem to the total body and 2.« x 10-3 mrem to |

:’l the most restrictive organ. Therefore, it is concluded that there is no risk to

the health and safety of the public. |
j J
8C
ACILITY METHOD OF
OTHER STATUS DISCOVERY DISCOVERY DESCRIPTION
J[_]. [OJO 10 ]@l N.A. | |p ]@L Notification by Envircamental Lab. |
AC‘rlvuTv CONT!NT o - . ®
LEASED OF RELEASE AMOUNT OF ACTIVITY @ LO-ATION OF RELEASE @
:"1 2] ® L2 )Gl N.A. | 1 N.A. o
10 n b 45 80
mnsouuu Il'osull(s @
DESCRIPTION
]mou@lzlc N.A. 4
’!FSONN!L lNJUﬂz!!S -
MBER DESCRIPTION .
l T OLCU.L N.A. |
s OF OR oA‘:uct TO FACILITY ”
DESCRIPTION
L_ZJ@L N.A. |
. -u.u;rrv -
1SSUED DESCRIPTION NRC USE ONLY :
N@ N.A. Jopeatrrrrrrrngd
63 69 80 3
NAME NF PREPARER M. Thomas McLoughlin PHONE 617-746-7900 g.
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PiLGRM NUCLEAR POWER STATION
RFD =Y Rporey miuw Roav
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April 2, 1980
BECo Ltr.#80-53

Director, Region I

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

King of Prussia, PA 1940¢

Licensee Event Report 80-009/04T-1
Docket Number 50-293
License DPR-35

Gentlemen:

The attached, revised Licensee Event Report 80-009/04T-1, "Anomolous Measurement
Report" is hereby submitted in accordance with the requirements of Pilgrim
Nuclear Powei Station Technical Specification 6.9.C.2.b. This revision is

being issued to correct a caiculation error. The correction does not alter
previous conclusions.

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

Respectfully submitted,
< ‘“‘
P. J./McGuire
Station Manager
Nuclear Operations
MIM:ep
Enclosures: (3 copies)
LER 80-009/04T-1

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

Messrs. G. C. Andognini R. Cevigny
E. L. Cobb W. M. Sides
P. A. Foulsham(2) P. D. Smith
M. G. Hensch D. G. Stoodley
J. E. Howard G. G. Whitney
C. J. Mathis Ms. K. Calderone
M. T. McLoughlin NOD Licensing
J. W. Nicholson PNPS Records Center
W. F. Olsen P.J.M.(LB)
J. A. Seery
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CWTRO. BLOCK l f- 1 1.1 4 I@ (PLEASE PRINT OR TYPE ALL REQUIRED INFORMATION)
0 0l -1 0]0O]0O]J]O]O]~]0O]O 411 1)1 1 l l !
- [: HlAuéfm!lpcgos( = '®l o lucsku ulwuln 2] -] 9] }4@5“ l uJ:usthvle J®l7 AT @
mEPORT = Lol 3l 1] ol .I!’ 3] 1] 8| 8|0
- lL Qlo L2 looolcuvlgu%(;u'l_l@ EVENT DATE OL2 n!roa*lronl'! . J®

EVENT oescmmo~ AND PROBABLE CONSEQUENCES
On March 10, 1980, Boston Edison received an 1nalyses report from the Yankee Atomic |

-

Electric Laboratory which indicated that reportable concentrations of Cr-51 (339 & |

p—

14 pCi/kg) and Co-60 (167 + 25 pCi/kg) existed in a mussel sample taken from the |

ol Ul | e

L Pilgrim Station Discharge Canal on January 10, 1980. |
| These concentrations are in excess of 10 times the Lower Limit of Detection at |
| the Control Station in Marshfield (LLD for Cr-51 was 31.pC1/kg and for Co-60 was |
| 4.7 pCi/kg). J
‘ ”
SYSTEM CAUSE Comp. VALVE
CODE CODE COMPONENT CODE SUBCODE sulcoot
LLJC)LJC>LJC>N1”21“21“C>LJ %J“
uouINYuL DCCU'RENCE nvon'r REVISION
L6a RO [ EVENT YEAR REPORT NO. TYPE NO.
AEPORT — 0/0] 9 o 0|4 T — 1
[;_1_; = Lolols) Lo Lele) ) | L
ACTION FUTURE EFFECT SHUTDOWN ﬂAcnu(N'r nno-a nmlcom

TA&IN ACTION ON PLANT UETHOD HOURS TTED FORM 5UB. SUPPLIER MMUFACTUR!R

| OrRe e 2O w.zm_u L.,NJ@ Wi® eI® Lzlslslsi®
CAUSE DESCRIPTION AND CORRECTWE ACTIONS

3@. maximum dose to an individual consuming seafood with these concentrations for a |

| full year would be only 4.4 x 10~3 mrem to the total body (child) end 3.5 x 10'2 mrem |

1 | to the most restrictive organ (adult Gl-LL1). Therefore, it is concluded that there |

7] | is no risk to the health and safety of the public. ]
i L |
8 9 80
BACILITY @ METHOD OF
STATUS N POWER OTHER STATUS OISCOVERY DISCOVERY DESCRIPTION

:"H D) [Ol 0] 0 l@[ N.A. | |DJG)|_Notification by Environmental Lab. |
“ ac 6 80

ACTIVITY CONYgNT
RELEASED OF RELEASE AMOUNT OF ACTIVITY @ LOCATION OF RELEASE @
IZNDl”Cﬂ N.A. | |  N.A.
L

S

%lo lo l OJ@[Z J‘ins\.nwﬂon N.A.

’!.SON\EL GNJUNES
NUMBER DESCRI’TION@

a0 10 |o JEL N.A.
9 " 12
LOSS OF OR DAMAGE TO FACILITY

‘E DESCRIPTION
- J@_ N.A.
E) "0
PUBLICITY NRC USE ONLY
1SSUED ols:-wv:o:v@
o] N JEDL N.A. J o LiLitrrrn
9 10 68 63

M. Thomas McLoughlin — 617-746-7900
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April 28, 1980
BECo Ltr.f#80-78

Director, Region I 2
office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

Licensee Event Report 80-014/04T-0 Docket Number 50-293
License DPR-35

Gentlemen:

The attached Licensee Event Report 80-014/04T-0, "Anomolous Measurement
Report”, is hereby submitted in accordance with the requirements of Pilgrim
Nuclear Power Station Technical Specification 6.7.C.2.b. v

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

Respectfully submitted,

¥. J. Mc%ire
Station Manager

Nuclear Operations

MIM:ep
tnciceures: (3 copies)
LER 80-C14/04T-0
ce: Director (40 copies)
Office of Maznagement Informatio- and Program Control
U. S. Nuclear Regulatory Commission
washington, D.C. 20555

beec: Messrs. G. C. Andognini R. Sevigny
E. L. Cobdb W. M, Sides
P. A. Foulsham (2) P. D. Smith
M. G. Hensch D. G. Stoodley
J. E. Howard G. G. Whitney
C. J. Mathis Ms. K. Calderone
M. T. McLoughlin NOD Licensing
J. W. Nicholson PNPS Records Center
W. F. Olsen P.J.M.(LB)
J. A. Seery
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"']lr-u ri r| s| olo]-ooojojo]-]ojo] ¢)11111]1)

¥ ;- L%‘N‘!l COJDl 4 TJ@I l lLlCllSl NUMBER ®I l LICENSE Tvyeg N®k7 (.JAY l©

3 oy 0|5 |0 0| 2] 9 0j«)2]8lglo |o|a|2|a|a|o|
i." SOURCE '.__@l ] ]E,l“"l“u“l“.l J@l l cécmlm?g l @ REFORT DaTS @

EVENT oescmmou AND PROBABLE CONSEQUENCES

| On April 18, 1980, Boston Edison Company received information from the Yankee |

Atomic Environmental Laboratory that indicated that a sample of milk collected from

_ig | an indicator station (Plimouth Plantation - 2.2 miles west of the plant) contained |

5]c) | & concentration of Cs-137 of 24.7 pti/kilogram. This concentration was ten (10) 1
E L

times the measured control station concentration of 2.45 pCi/kg (Whitwan Farm - 21

| miles NW). |
0 L
5

J
. SYSTEM CAUSE CAUSE Comp, VALVE "
CODE CODE SUBCODE COMPONENT CODE COD! SUBCODE
i} BIYO LXNO L0 |21z12121212)@0 216 [I@
S!OUCNTIAL occun!uc: nrom lltvmou
LER RO EVENT YEAR REPORT NO CODE TYPE
b o (B0 | LON04 g Wid) LY 0
22 F&] 2¢ 26 27 2 28
ACTION FUTURE EFFECY SHUTDOWN ATTACHMENT NPRD-4 nmlcow COMPONHH
TAXEN  ACZTION ON PLANT METHOD HOURS SUBMITYED FORM SUB. SUPPLIER MANUF ACTURER
I Glolte e e Lofiodt) Ve e (e LLis11eE
4 a2 a s 4

CAUSE DESCRIPTION AND CORRECTIVE ACTIONS

(Refer to Attachment)
17 L
1 o

lA"l ITY NME "HOD OF
STATUS « POVIER OTHER STATULS DISCOVERY DISCOVERY DESCRIPTION @
b L__J@ [0] 0] OIO[ N.A. | | DJG)|_Notification by Environmental Lab.
o 4t

A Twan CON’!NT - -
wE !SS!C OF RE_EASE AAOUNT OF ACTIVITY @ LCCATION OF RELEASE
| | l k:u)l N.A. | | N.A. |

s a“ 80

PERSONN 5‘ !l’OSL"cS
NULBER TYPE DESCRIFTION

’ 10 |0 | J@L_J@L N.A. ]

't -SO’V“J! L INJL.l!S
D[SCR!’T‘ON@

ij l°J°J°J‘®

LOSS OF OR DALAGE TO FACILITY
TYPE DESCRIPTION

iJ |2_J@[ - _N.A. "";J-

(o c(' v‘\' @ NRC USE ONLY

el N.A. )LL)

" 10 68 69
Mr. M. Thomas McLoughlin 617-746-7900
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BOSTON EDISOR COMPAXY
PTLGRIM NUCLEAR POWLP STATION
DOCKET NO. 30-293

Attachment to LER BO-014/04T-0

On April 18, 1980, Boston Edison Company received information from Yankee
Atomic Environmental Laboratory that indicated that a sample of milk collected
from an indicator station contained a concentration which was ten (10) times
the measured control station concentration. It is very unlikely that this
measurement is the result of plant effluents since the measured releases for
the prior six months would have resulted in a calculated concentration of
Cs=137 in milk that would be 5 orders of magnitude lower than the measured
concentration (using the models presented in Regulatory Guide 1.109). The
calculated dose due to consumption of milk containing the measured concentra-
tion for a full year would be 5.0 millirem to the most restrictive organ.
(infant-liver) and 0.5% millirem to the total body (adult).
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June 25, 1980
BECo Ltr #80-113

Director, Region I

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

King of Prussia, PA 19406

Licensee Event Report 80-021/0.T-0 Docket Number 50-293
__ License DPR-35

Geatlemen:

The attached Licensee Event Repcrt 80-021/04T-0, "Anomolous Measurement
Report”, is hereby submitted in accordance with the requirements of Pilgrim
Nuclear Power Station Technical Specification 6.9.C.2.b.

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

Respectfully submitted,

- %—(—
2. McGuire

Station Manager
Nuclear Operations

MTM:ep
Enclosures: (3 copies)
LER 80-021/04T=0

ce: Director (40 copies)
0ffice of Management information and Program Comtrol

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

bee: Messrs. G. C. Andognini R. Sevigny
E. L. Cobb W. M. Sides
P. A. Foulsham (2) P. D. Smith
M. G. Hensch D. G. Stoodley
J. E. Howard G. G. Whitney
C. J. Mathis ~Ms, K. Calderone «
M. T. McLoughlin NOD Licensi:iyg
J. W. Nicholson PNPS Records Center
W. F. (sen P.J.M. (LB)
J. A. Seery '
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BOSTON EDISON COMPANY
PILGRIM NUCLEAR POWER STATION
DOCKET NO. 50-293

Attachment to LER 80-021/04T-0

On 6/16/80 Boston Edison received an analyses report from the Yankee Atomic
Electric Laboratory which indicated that a reportable concentrationm of
Co-60 (262 + 8.7 p”i/kg) existed in an Irish Moss sample taken from the
Pilgrim Station discharge canal outfall area on 5/8/80.

This conceatration is in excess of 10 times the measured concentration at
the control station in Ellisville (11.7 + 2.7 pCi/kg).

Due to processing and market dilution it is extremely unlikaly that any indi-
vidual would consume any material with the measured concentration of Co-60.
However, even if s person were to directly consume this algae at seafood
consumption rates given in Regulatory Guide 1.109, the annual dose to that
person would be about 0.0] mrem to the total body and 0.05 mrem to the maximum
exposed organ (GI-LLI).

As a result of these extremely small calculated doses (as compared to the
natural background dose rate of about 100 mrem/yr) we have concluded that
there is no risk to public health and safety.



Director, Region I
0ffice of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
631 Park Avenue
King of Prussia, PA

Licensee Event Report 80-031/04T-0

Gen

The attached Licensee Event Report 80-031/04T-0, "Anomolous Measurement”, is
hereby submitted im azcordance with the requirements of Pilgrim Nuclear Power

tlemen:

soson

Edi1son ccusns

PILGRIM NUCLEAR POWER STATION
RFD =] ROCKY HiL. ROAD
PLYMOUTH, MASSACHUSETTS 02360

July 30, 1980
BECo Ltr. #80-158

19406

Docket Number 50-293
License DPR-35

Station Technical Specificatiom 6.9.C.2.b.

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

MIM:ep
Enclosures:

cc:

bee:

LER 80-031/04T-0

Director

Messrs.

Respectfully submitted,

)77‘#—4‘
y. McGuire
Station Manager

Nuclear Operatioumns

(3 copies)

LWELIZOLEXYIMO

(40 copies)

Office of Management Information and Program Comtrol
U. S. Nuclear Regulatery Commission

Washingtom, D.C. 20555

C. Andognini R. Sevigny

L. Cobb W. M. Sides

A. Foulsham (2) P. D. Smith
F. Giardiello D. G. Stoodley
G. Hensch qur’g' G. Whitney
E. Howard . K. Calderone
J. Mathis NOD Licensing

T. Mcloughlin PNPS Recc rds Center
W. Nicholson P.J.M. (LB)

F. Olsen

A. Seery
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EVENT oescmmo~ AND PRORABLE CONSEQUENCES
0 | On July 21, 1980 Boston Edison received an analyses report from the Yankee Atomic |
5  Electric Laboratory which indicated that a reportable concentration of Co-60 |
i | (48.3 + 1.4 pCi/kg) existed in a mussel sample taken from the Pilgrim Station |

| discharge canal outfall area on 4/8/80. This concentration is in excess of 10 times)
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August 26, 1980
BECo Ltr. #80-199

Director, Region I

Office of Inspection and Enfor-~ement
U. S. Nuclear Regulatory Commission
631 ®Park Avenue

King of Prussia, PA 19406

Seanap g ByentTHevore G0-D42/ CAXIDEEDY Docket Number 50-293

License DPR-35

Gentlemen:

The attached Licensee Event Report 80-042/04T-0,"Anomclous Measurement', is hereby
submitted in accordance with the requirements of Pilgrim Nuclear Power Station
Technical Specification 6.9.C.2.b.

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

Respectfully submitted,

G Yprdi—

P.J. McGuire
Station Manager
Nuclear Operations

/33

Enclosures: (3 copies)
LER 80-042/04T-0

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

bee: Messrs. O SvTNGSN——, R. Sevigny

E.L. Cobb W.M. Sides

P.A. Foulsham (2) P.D. Smith

P.F. Giardiello D.G. Stoodley RECE]VED
M.G. Hensch G.G. Whitney

J.E. Howard Ms. K. Caldercne SEP2 1380
C.J. Mathis NOD Licensing

M.T. McLoughlin PNPS Records Center :
J.W. Nicholson P.J.M. (LB) Nuclear Operations
W.F. Olsen NRC (on-site)

J.A. Seery
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PILGRIM NUCLEAR POWER STATION
RFD #1 ROCKY HiLL ROaAD
PLYMOUTN, MASSACHUSETTS 02360

December 19, 1980 -~

R. D. MacwonN
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Director, Region I

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

King of Prussia, PA 19406

Licensee Event Report 80-090/04T-0 Docket Number 50-293
License DPR-35

Gentlemen:

The attached Licensee Event Report 80-090/04T-0, entitled "Anomolous Measure-
ments'', is hereby submitted in accordance with the requirements of Pilgriz
Nuclear Power Station Technical Specification 6.9.C.2.b.

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

If:zgsc:fully submitted,
//
./,/%'/%/
R. D. Mdchon
Nuclear Operations Manager

Pilgrim Station

MIM:ep
Enclosures: (3 copies)
LER 80-090/04T-0

Director (40 copies)

Office of Management Information and Program Comtrol
U. S. Nuclear Regulatr=; Commission

Washington, D.C. 20555

O
0

becc: Messrs. J. £. Howard K. P. Roberts
- W. J. Armstrong J. A. Seery
H. F. Brannan P. D. Smith
E. L. Cobdb A. R. Trudeau
P. A. Foulsham(2) G. G. Whitney
P. F. Giardiello Ms. ¥. Calderone
M. T. McLoughlin NOD Licensing
C. J. Mathis PNPS Records Center
A. V. Morisi *°C Resident Inspector
J. W. Nicholson E. J. Ziemianski
W. F. Olsen EREEL NS
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EVENT oescmntcru AND PROBABLE CONSEQUENCES
| On December 10, 1980, Boston Edison Co. received an analysis report from the Yankee

Atomic Electric Laboratory which iriicated that a reportable concentration of Co-60
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canal outfall area on October 1, 1980. This concentration is in excess of 10 times
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(73.7+ .6 pCi/kg) existed in a mussel sample taken from the Pilgrim Statiom discharge

the lower limit of detection at the control statiom in Marshfield (4.5 pCi/kg).
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

Supplemental Information
January - June, 1980

Facility _Pgnm Nuclear Power Staton Licensee DPR-35

1. Regulatory Limits
3.  Fission and activauon gases L ks = g 1
0.25/E 0.10/E

b lodines 2 Ci/Quarter
. Particalates. half-lives >& days 13(1.8E40s + 1.8E5Qv) < 1
d. Liqud eMuems 10 Ci/Quarter

.

Maximum Permussible Concentration

Provide the MPCs used v determmining allowable release rates ur concentrations

3. Fussion and achivation gases 10 CFR 20
5 lodines } Appendix B
Particulates. haif-lives >X days Tabie I1

.
Jd  Liquid effluents H.3=1 X 1075 uCi/ml: all rest, 10 CFR 20. Appendix B, Table Il

3. Average Energpy

Provide the average energy (E) of the radionuciide minture in releases of fission and activation gases. 1t apphicabie

1st Quarter, MS = 1.028 & RBV = 0.293: 2nd Quarter, MS = 0.660 & RBV = 0.622
4 Measurements and Approximations of Total Radicactivity

Prowide the methods used (0 measure or approvimaic (he total radiactivity in eiMuents and the methods used 1
determune radnuchde composition

3.  Fsswon and activalion gases Geli
b lodines lstopic
¢ Parmculares _
d.  Liqud effluents ) Analysis

§  Batch Releases

Provide the 1ollowing information relating 1o baich releases vl radiactive matenals in hiquid and gasenus effluents

2. Liqud

Number of baich releases 228

Total time period for haich releases 263,50 hrs.

Maximum time period for 3 baich release -~ 8.92 hrs.

Average ime peniod for batch releases 1.16 hr.

Mmimum 1ime penod for a hatch reiease = 0.25 hr.

6. Aversge siream flow Junng penods of release of effluent mto 3 fowing siream 1. E1E + 5 GPM

O

> o

b Gaseous (Not Applicabie)

6 Abnormal Releases

a.
b». None



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1980)

TABLF 1A

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES
January - June, 1980

Quarter Quarter Est. Total
Unit 1 2 Error, %
A. Fission and activation gases
1. Total release Ci 2.69842 | 4.13E+2 | 3.00E+l |
2. Average release rate for period uCi/sec 3.42E+] 5.25E+1
3. Percent of Technical Specification limit % 1.39E-2 1.73E-2
B. lodines
1. Total iodine-131 Ci |£4.12E-3 3.21E-3 2.50E+1 |
2. Average release rate for period uCi/sec |&£ 5.24E-4 4.08E~4
| 3. Percent of Technical Specification limit % 2.06E-1 1.61E-1
C. Particulates
1. Particulates with half-lives > 8 days Ci |«3.23E-3 4.79E-3 3.00E+1 |
| 2. Average release rate for period uCi/sec |<4,11E-4 6.09E-4
[ 3. Percent of Technical Specification limit % 8.77E-2 2.63E-2
4. Gross alpha radioactivity Ci & 7.00E-7 3.90E-7
D. Tritium
1. Total release Ci 3.65E0 6.75E0 3.00E+1 |
2. Average release rate for period uCi/sec 4.64E=1 8.59E-1
3. Percent of Technical Specification limit %




TABLE 18
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1980)
GASEOUS EFFLUENTS — ELEVATED RELEASE

January - June, 1980

CONTINUOUS MODE SATCH MODE

| Nuclides Released ]um[m]wlm]oum_]

1. Fission gases

krypton-85 Ci 6.35E-4 2.72E-3
krypton-85m Ci 5.70E+] 6.95E+1
krypton-87 Ci 2.95E+1 2.62E+1
krypton-88 Ci T.11E+2 1.00E+2
xenon-133 Ci 5.41E+1 5.55E+1
xenon-135 Ci 1,54E0 1.20E+1
xenon-135m Ci 1.20E-1 4 .55E0
xenon-138 Ci 3.41EC 7.14E+1
xenon-131m Ci
xenon-137 Ci
xenon-133m Ci
Total for period Ci 2.57E+2 3,39E+2
2. lodines
iodine-131 Ci £ 5.26E-4 2.73E-3 |
iodine-133 Ci 2 1.38E=5 2.42E=2
iodine-135 Ci 2.83E-2
Total for period Ci &£5.40E-4 5.52E-2
3. Particulates

strontium-89 Ci 3.62E=5 | 8.16E-4
strontium-90 Ci 5.50E-6 9.71E-6

{ cesium-! %4 Ci 4,.54E-7
cesium-137 Ci 2.16E-5 1.94E-5
barium-lanthanum-140 Ci 1.98E-4 3.25E-3
chromium-51 Ci
manganese-54 Ci 3.82E-6 1.08E-5
cobalt-58 Ci
iron-59 Ci
cobalt-60 Ci 4.23E-5 4,07E=5
zinc-65 Ci
zirconium-niobium-95 Ci

- renuml 41 Ci
cerium-144 Ci 3.42E-5
ruthenium-103 Ci
ruthenium-106 Ci 1.61E-4




TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1980

GASEOUS EFFLUENTS - GROUND LEVEL RELEASE

January - June, 1980

CONTINUOUS MODE BATCH MODE
Nuclides Released Unit Quarter Quarter Quarter Quarter J
1. Fission gases
krypton-85 G <3, 87E-8 €4, 65E-8
krypton-85m Ci 9.10E-2 1.10E-1
krypton-87 G T.52E-1 1.26E0
krypton-88 Ci 2.83E-1 4,62E0
xenon-133 Ci 3.04E-1 .
- xenon-135 Ci 1,11E+1 6.02F+1
. xenon-135m Ci
xenon-138 Ci
Total for period Ci 1.19E+1 7.43E+1
2. lodines
[ iodine-131 Ci £3.59E-3 4.76E-4
| iodine-133 Ci 2.99E-3 3.05E-3
| iodine-135 Ci 4.61E-3
| Total for period Ci <1,12E-2 3.53E-3 s
. Particulates
strontium-89 Ci 7.00E-5 6.02E=5 1
strontium-90 Ci 6.21E-7 1.02E-6
cesium-134 Ci 5.70E-6 8.82E-6
cesium-137 Ci 6.75E=5 4.93E-5
barium-lanthanum-140 Ci £ 2,35E-3 1.99E~4
manganese-54 Ci 2,92E~-5 1.10E-5
cobalt-58 Ci 2.39E-6 o
iron-59 Ci
cobalt-60 Ci 3.73E-4 1.17E=4
zinc-65 Ci 4 .68BE-6
g zirconium-niobium-95 Ci
T cerum-141 Ci 1.74E=5
| ruthenium-103 Ci
| ruthenium-106 Ci




TABLE 2A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1980)
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

January - June, 1980

Quarter Quarter Est. Total
Unit 1 3 Error, %
A. Fission and activation produc's
1. Total release (not including tium, Ci
noble gases, or alpha) 8.77E~1 5.65E~1 3.00E+1
. Avgnge di}ut.ed concentration uCi/ml 1.07E-7 2.17E~7
during period
3. Percent of applicable limit % 8.77E0 5.65E0
B. Tritium
1. Total release Ci 2.59E+] 9.13E0 3.00E+]
! 2. Average diluted concentration uCi/ml
during period 3.15E-6 3.51E-6
3. Percent of applicable limit % 3.15E+1 3.51E+1
C. Dissolved and entrained gases P
1. Total release Ci 4.53E-3 1.51E-3 4.00E+1 |
2. Average diluted concentration uCi/ml
P s 5.54E-10 | 5.81E-10
3. Percent of applicable limit %
D. Gross alpha radioactivity
[ 1. Total release Ci |&£1.94E-4 |[£9.17E-5 | 4.00E+1 |
E. Volume of waste released (prior liters 2.59E+6 1.78E+6 2.00E+1 I
to dilution) J
F. Volume of dilution water used liters
during period 8.22E+9 2.60E+9 2.00E+1
-8 o



LIQUID EFFLUENTS

January - June, 1980

TABLE 2B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1980

CONTINUOUS MODE BATCH MODE
Nuclides Released Unit Quarter Quarter Quarter Quarter

strontium-89 Ci 1.84E-3 5.62E -4 ‘
strontium-90 Ci 5.26E~4 5.31E-4
cesium-134 Ci 6.46E-3 2.81E-2
cesium-137 Ci 3.34E-2 §.1/E-2
iodire-131 Ci 1.07E-4 7.92E-5
cobalt-58 Ci 7.51E=-3 5.14E-3
cobalt-60 Ci 3.36E-1 1.57E=1
iron-59 Ci 4.31E-3
zinc-65 Ci 2.20E-3 1.01E-3
manganese-54 Ci 3.41E-2 1.39E-2
chromium-51 Ci 1.61E=-2
zirconimum-niobium-95 Ci 8.81E--4 1.78E=5
molybdenum '9-

technetium 99m Ci 2.08E-3
barium-lanthanum-140 Ci 6.36E-3
cerium-141 Ci 4.522-3
iodine-133 Ci 2.35E~4 4.77E=5
cerium-144 Ci 62E-4 ' 1.35E-4
silver-110m Ci [
iron-55 Ci 2.12E-1 1.87E-1
unidentified a "1 2,088-1 | 7.95E-2 |
Total for period (above) Ci 8.77E-1 5.65E-1
xenon-133 Ci 8.85E-4 3,.97E-4 |
xenon-135 Ci 3.66E-3 i 11E- 3__1

~



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

Supplemental Information
July - December, 1980

Facility _Pilgnm Nuclear Power Station Licensee DPR-3§

"

.~

)

Regulatory Limits

Qs , _Qv
3. Fission and activation gases O.ZS/E O.IO/E

b lodines 2 Ci/Quarter
¢ Particulates. half-lves DX days 13 (I.BELQS + 1.8E5QV) - ‘1
d  Lqudefluents 10 Ci/Quarter

1

Maximum Permussible Concentration

Piovide the MPCs used i deternuning allowable release rates or concentrations

4. Fission and activation gases 10CFR 20

b lodines } Appendix B

¢ Particulares. half-hives >N days Table 11

d. Liquid effluenis H.3=1 X 1075 uCi/ml. all rest, 10 CFR 20, Appendix B, Table Ii

L

Average Energy

Provide the average energy (E) 0! the radionuchide mixture in releases of fission and activation gases. i applicable i My

3rd Quarter, MS = 0,631 &RBV = 0.484; 4th Quarter, MS = 0.507 & RBV = 0,283

Measurements and Appreximations of Total Radwactivity

Provide the methods used to measure or approximate the total radwoactivity in effluents and the methaods used 1o
derermine radionuchide composition

a.  Fsswn and activation gases GelLi
b lodines ;

¢. Partuculates m°"“f
d Liqud elfluents Analysis
Baich Releases

Provide the tollowing information relating 1o batch releases ol radwactive matenals in hiquid and gaseous effluents
3 Liqud

Number of batch releases 84
Toral time period for hatch releases 109,82 hrs.

|

3 Maximum time penod (o s baich release — 10.33 hrs.
4 Average time period for batch reieases 1,31 hrs.,
<
¢

Minimum time penod fora baich release = 0,33 hrs,
Average siream Mlow dunng penods uf release of effluent into a flowing stream 2.97E+5GPM

b Gaseous  (Not Applicable)

Abnormal Releases

a
». MNone



TABLE 1A

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

July - December, 1980

Quarter Quarter Est. 7 otal
Unit 3 4 Erra, %
A. Fission and activation gases
™ 1. Total release Ci 1,02E+4 _|].53F+4 | 2.50F+1 |
| 2. Average release rate for period uCi/sec | 1.28E+3 1.92E+3
| 3. Percent of Technical Specification limit % 3.26E-1 3,91F-1
B. lodines
1. Total iodine-131 Ci 2.196-2  |6.27E=2 | 2.50E+1 |
2. Average release rate for period uCi/sec | 2 76E-3 7.89E-3
3. Percent of Technical Specification limit % 1.10E0 3.14E0
C. Particulates
1. Particulates with half-lives > 8 days Ci 5,01E-3 |5 75E-3 3 00E+1 |
2. Average release rate for period uCi/sec | 7,43E-4 7.23E-4
3. Percent of Technical Specification limit % 7.89E-2 1,18E-1
4. Gross alpha radioactivity Ci__ [<4,19E-7 I€5,92E-1 |
D. Tritium
| 1. Total release Ci 1.40E+1  |1,94E+] 3,25641 |
i 2. Average release rate for period uCi/sec 1,76E0 2.43E0
| 3. Percent of Technical Specification limit % N/A N/A
e



TABLE 1B

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1980 )

GASEOUS EFFLUENTS — ELEVATED RELEASE

July - December, 1980

CONTINUOUS MODE BATCH MODE
" Nuclides Reieased | Unit |  Quarter | Quarter | Quarter |  Quarter
1. Fission gases
krypton-85 | G 2 37E-2 2.74E-2
krypton-85m Ci 1.85E+3 | 2. 55F+3
krypton-87 Ci 4,86E+2 8,29F+2
krypton-88 Ci 2,29E+) 3.21E+3
xenon-133 Gi 5,24E+3 1.77E+3
xenon-135 Ci 1.33E+2 5 33F+2
xenon-135m Ci <8.00E0_ < 6.43E0
xenon-138 Ci <1.85E+1 <1,49E+]1
xenon-131m Ci
xenon-137 Ci
xenon-133m Ci 5,87E+] . 1.66E+2
Total for period Ci 1.01E+4 1.51E+4
. lodines
|__iodine-131 Ci 1,576-2 | 4.41F-2
! iodine-133 Ci 3 QQF.2 4 0782
iodine-135 Ci 4,00E-2 4,.61E-2
| Total for period Ci 9,56E-2 | 1,31E-1
. Particulates
| strontium-89 | Ci 6.98E-4 4,67E-4
| strontium-90 ] Ci 8.21E-6 6.05E-6
| cesium-134 : Ci
| cesium-137 Ci 2,01E-5 - 2.80E-5
barium-lanthanum-140 Ci 2.47F- 1,.35E-3
chromium-51 Ci 3.96E-5
manganrse-54 Ci 6.84E-5 1.84E-5
cobalt-58 Ci 5.59%E-5 3.71E-6
iron-59 | Ci 4,90E-5 3,28E-6
cobalt-60 ! Ci 1.476-4 5.83F-5
zinc-65 Ci {
zirconium-niobium-95 Ci 2.23E-6
cerium-141 { Ci ;
cerium-144 | Ci 1.92E-5
ruthenium-103 Ci
ruthenium-106 Ci 3.08E-5

ol




TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1980)

GASEOUS EFFLUENTS - GROUND LEVEL RELEASE

July - December, 1980

CONTINUOUS MODE BATCH MODE
~ Nuchides Released Unit Quarter  Quarter Quarter Quarter |
1. Fission gases
' krypton-85 Ci <8 077 | <5,59F-6
| krypton-85m Ci < 2, 06E0 <1, 68F+1 |
| krypton-87 Ci <4,26E0 <3,72E0
| krypton-88 Ci <7.83E0 | < 5,790
xenon-133 Ci 9. 620 2.83F+1
xenon-135 Ci §,.33F+1 1.13E+2
xenon-135m Ci
xenon-138 Ci
Total for period Ci <8,71E+1 <1,68E+2 J
2. lodines
' iodine-131 Ci 6,21E-3 1,86E-2 1
iodine-133 Ci 2.52E-2 2.86E-2 |
iodine-135 Ci 2,886-2 | 3.77E-2 |
Total for period Ci 6. 02E-2 8.49c-2 !
3. Particulates
[ strontium 89 Ci 3.46E-4 | 1,26F-3
" strontium-90 Ci 1.846-6 | 4,36E-6 '
cesium-134 Ci 3.08E-6 | 1.90F-6 |
" cesium-137 Ci__ | 3,72-% 2.66E-5 |
barium-lanthanum-140 Ci 1.41E-3 2.27-3 f
manganese-54 Ci _2.31E-5 | 2.87f-S l
cobalt-58 Ci_ | 1.71g-4 | 3.49-6 |
iron-59 Ci | l i
T cobalt-60 Ci_ | 2,204 | 1,00F-4
| -gne-8&Chromium-51 Ci 8.60E-5 5.29E-5
zirconium-niobium-95 Ci | 3,23E-6 !
cerum-141 Ci__ | 1.276-5 | 3.64E-5 ‘»
ruthenium-103 Ci |
ruthenium-106 Ci 1 J




TABLE 2A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1980)
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

July - December, 1980

Quarter Quarter Est. Totai
Unit - 4 Error, %
A. Fission and activation products
1. Total release (not including tritium, Ci
noble gases, or alpha) 8.11E-1 4,78E-1 3.00E+1
2. Average diluted concentration uCi/ml
3. Percent of applicable limit % 8.11E0 4,78E0
B. Tritium
1. Total release Ci 3.81E0 1.12E0 3,006+1 |
2. Average dilut~d concentration uCi/ml
during period 7.20E-7 5.28E-7
3. Percent of applicable limit % 7.20E0 5.28E0
C. Dissolved and entrained gases *
1. Total release Ci 4,98E-4 4.00E+1 |
2. Average diluted concentration uCi/ml
during period 9.41E-11
3. Percent of applicable limit %
D. Gross alpha radioactivity
™ 1. Total release T Ci__ [«5.64E-5 [<1.856-5 | 4.00E+1 |
E. Volume of waste released (prior liters
i to dﬂuuon’ 6.80E+5 2-695+5 2- OOE"'I
| F. Volume of dilution water used liters
during period 5.29E+9 2.12E+9 2.00E+1
-




TABLE 2B

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1980)

LIQUID EFFLUENTS
July - December, 1980

CONTINUOUS MODE BATCH MODE

Nuclides Released Unit Quarter Quarter Quarter Quarter
strontium-89 Ci 1.25E=-2 1.47E-3
strontium-90 Ci 7.62E-4 2.81E-4
cesium-134 Ci 3,88F-2 3,61E-2 |
cesium-137 Ci 2.08E-1 98E-1 |
iodine-131 Ci 5.04E-3
cobalt-58 Ci 1.43E-2 8.79E-3
Cob‘lt'so Cl ltagg-l 7 B 2§E'2
ircn-59 Ci 6.44E-3 | 8,0lE-4
zinc-85 Ci 1.83E-3 5.60E-4
manganese-54 Ci 1,73E-2 7.18E-3
cliromium-51 Ci 2,47E-2 4,83E-3
zirconimum-niobium-95 Ci 9.33E-6 7.00E-5
molybdenum 99-

technetium 99m Ci 1.42E-3 9.79E-5

barium-lanthanum-140 Ci 3.82E-3 5.76E-4
cerium-141 Ci 2.60E-4
iodine-133 Ci 1.39-3 !
cerium-144 Ci 5.71E-5
silver-110m Ci
iron-55 Ci 7,53E-2 | 8,71E-2
unidentified & 2.10E-1 | 5.98E-2 |
Total for period (above) Ci 8.11E-1 4,78E-1
xenon-133 Ci 1.23E-4
xenon-135 Ci 3,75E-4
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INTS 11O AN
P

TiWODUCTION

In order to comply with Boston Edison's technical specification
4.8 for environmental monitoring of soil, gamma in situ spectrometry

analvses were performed at the 1l stations listed on Table A during the

"
wn

period from the 25th to 27th of July, 1979. The gamma in situ spectra
analyses were generated using the mobile van equipped with the downlooker
Ge(Li) detector, its associated electronic equipment and computer software
according to Reference 1. Ion chamber measurements at the 1l stations

and core sampling at 3 stations were alsoc performea according to Reference 1
to augment the in situ measurements. All spectral data obtained is available
and on file at the environmental lab. The final tabulated results of the

soil analvses are presented in this report.

'
~



RESULTS

Tables 1 to 1l were generated for each soil surveillance station to
contain the date, counting time of analysis and both exposure rates (yR/hr)
and concentrations (pCi/Kg) for natural, fission, fallout and plant related
activation nuclides. The exposure rates were derived using the exposure
rate method in Reference 1. For the natural emitters, a uniform distribution
throughout the soil was assumed (a/p = 0). If a nuclide gamma peak was
found for the fission, fallout and plant-related nuclides an exponential depth
distribution was assumed (a/p = .206). If a nuclide peak was not found
for these manmade nuclides, a planar distribution was assumed (3/0 = =) for
the apparent exposure rate calculation. The conversion factors used in .rans-
forming the exposure rates to activity concentrations (pCi/Kg) are listed in
Table B. Table B was generated from Tables 8 and 9 of HASL-258, Reference 5.
The data format]. standard deviations and LLDs used in Tables 1 to 1l are
quoted based on Reference 4.

Table 12 compares the gamma in situ result (uR/hr) with the ion chamber
measurement (UR/hr) that was obtained at each of the 11 statiomns. The
positive gamma in situ exposure rates are divided intc five categories, the
exposure rate for the U-238 series, Th-232 series, Cs-1237, K=40 and others.
The "other" category notes other niclides found positive by the in situ analyses.
If the source term of the "other" nuclides could not be assumed to be soil,
then the detector efficiency is unknown for these nuclides and the exposure
rates were not reported or included in the gamma in situ exposure rate subtotal.
A sealevel cosmic exposure rate of J.6uR/hr was added to the subtotal of the
positive nuclide exposure rates in order to facilitate the comparison of the
in situ results to the ion chamber results.

As shown by inspection of Table 12, the gamma in situ exposure rates were

e

re
wm

greater than the ion chamber measurements at all eleven si

calculated to b

“®

(3%
o

evaluated at eight of the sites not directly adjacent or possibly influence

(2]

the plant’'s cperation or rad waste storage facilities, the in situ measurements
were higher by 0.4 to 3uR/hr (or 5% to 37.5% sreates) than the ion chamber results.
Roo e s =02

6E=-02 = 6 x 10



The other three measurement sites were in close proximity to the plant and,
as a consequence of the plant's influence, the ion chamber results at these
sites were found to be 1.6 to 5.5 times greater than the calculated in situ

results.

Tables 13 - 15 present the results obtained when the gamma field
measurement of two on-site stations and the control station were compared to
laboratery analyses of core samples obtained from the same station. Only
the naturally-occurring radionuclides were compared. A comparison for

the naturally-occvrring radionuclides was made between the in situ result

3

(pCi/Kg) and the average of the laboratory ana' ses of the core sections by

<

using Equation 1.

r g
; % Difference = I-X *100 |
X -

Equation 1.

I = In situ result (pCi/Kg)

X = A+]1 (pCi/Kg)

A = Average laboratory soil results
(oCi/Kg)

Equation 1 was Jjerived using the assumption that the in situ and the

laboratory measuremen: were duplicate analvses.

All the calculated percent differences listed in




Data concerning six of the eleven stations will be commented on in
this discussion. These six stations either had a high ion chamber result
relative to the in situ resul:, showed positive Co-60, Mn-54 or Cs-134
in the gamma measurement, or had both a high ion chamber measurement and

showed Co=-60, Mn-54 or Cs-134.

The stations with the relative.y high ionization chamber measurements
were the Warehouse, Pedestrian Bridge and Overlook Area. According to
Table A, these stations are the closest to the reactor and therefore, the
high ion chamber measurements at these sites were probably due tc some

source other than the soil.

The in situ gamma results at the Warehouse and Pedestrian Bridge
showed positive Co-60, Mn-54 or Cs-134. For the Warehouse and Pedestrian
Bridge the source term for the positive Co-60, Mn-54 or Cs-134 was quoted

as unknown. Because of these station’s relatively high ion chamber

measurement with respect to the 1in situ result and the stations closeness
to the reactor, the source term of the positive plant related nuclides was
not assumed o be the soil. Since the source term 1is unknown the exposur
rates for these nuclides we-e not reported. However, the source term of
the positive Co-60 or Mn-54 at the Property Line, Fast Breakwater. and Clif

Rock Area sites was assumed to be the soil.
source term for these stations because of the agreement of the two indepen

measurements and the distance the sites were from the facility.

o)
'
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table
Location: Warehouse Station Number 00 ) Count ing Time: ()HUU B (sec)
TR BT | Eoposar Rate Concentration :
[dent iricat ion l (uii/lir) (pCi/Kwe) {
inclid ' Einer ’ | 0T Standard | ’ Standard |
i ( Koy Rt D it fen D Covine Devracion ! Lip
\ ¢ | > I .
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! 4E+O | 15SE40
i 2E+0 | 9E+0
, 2F4+0 ! 9E+0
240 | 6E40
26402 ! 2E402
| 1E+0 i SE+0O
: 2E401
| 2E+O) !
L2060
(«/ 0) ror K-40
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Location: Property Line Station Number 06 Counting Time: 6000 7 (sec)
|
N b ade l E:xposur Rat Concentration ‘
[dentiticat ion | (ul/he) (ptUi’Ka) -
‘ ‘ |
Nuclide AT o ’ Expasur | Standard | Standard |
N | Kev | R Doviat jon Lin Conne i Deviacion ! Lo
| ! 133 | l : H I
| 0.2E-03 ‘ 1E-n3 I 4E-03 0.70001 | SE401 | 178400
: ‘ D o 1 ety |
Ce-141 | 145000 | 0.1E-04 | 9E-04 L 33E-04 | o.26001 | 1E40] l 4EAO]
(=131 ' Mrya s - ) 1E-0) | JE-03 I 9g-03 | 2640 | LEHD | 13640
Sb- "2 | b i | 0.9¢-03 | 9F -0} L O34E-0) ] 0.1E4+01 ! LE+01 ? 4EHO1
Ru-103 ; Aa B C AN -2E-03 ! JE-0} | 12E-03 | -2640 1 JEAO I 11E40
, YT : i _ e e | : .
Ba- ) l ; y ’ TE-073 | S5E-073 ' 17E-0) | 2401 | 1E4+O ] i 4E40)
! | 0 Y | | ~ | i l = ‘ 3 | " I
o T | L A LE-02 ! 1E-02 ' 4E-02 | -3E+01 | 2E401 l 9E+O ) l
i l i 155F-03 | 7E-0) | 166-03 |  28E401 | 1E+0] i JEAO |
Zi=1) l T5e.c0 | 4E-01 | 7E-013 | 256-03 | 2840 | LEHO | 13E+0
b= 15 In>.20 4k-03 | 4E-03 i 15e-03 | 2640 | 2E40 L BEHD
=3 . 82-. I SE-03 ! 4F-0) L 16E-03 | 2E40 ' 2640 ' IR0
NI 1 B350 0.9E-02 : 1E-02 . 4E-02 | 1E+0 LE+0 | SEHO
o) 1 Linu. o | 208k -02 ! JE-02 LO3E-02 [ H16E+02 | 2E402 ! 26402
La- 1540 | £2%h. 20 | 10E-03 | 10E-03 ! IBE-03 |  ~1Ev0 LE+0 | SE+0 '
th-2 3. , | 196102 | 5F-02 | roer0n | 26401 |
L-21 ! | 112E-02 ' JE-02 [ 61E401 i 2E4+01 !
| l | ! :
vl o ¢ Ba are) B T L e Daserne covmmts in the iwtaas! negd ronmd asasurin 1 T . My
Calculated bha & werlehted averace (o 0) tor Th-21%" =238 and sinsle peak o/ = ) ror K-40),

b . ,
Source Term assumed to be soil.



AR

In Sttu Counting Resulits

Location: Pedestrian Bridge

[dentitrcation |
Sucl id ' Encr i Exposur
| ( Kev ! Rt
155 E 133. 30 ‘ 2E-0)
Co-141 i 145, 4 ! -5E-03
[-111 { TR | 4E-03
Sb=1"5 , 427 B2 i 2E-02
Ru-10} | TERE | ~2E-03
Ba-110 | 537,30 -2E-03
Cs=12 | 604 . 1) |
Rhi=LUb ; 622, 1) l 5E-02
( | bol.nl | J19E-03
r=9) | 75e.7r ~1E-03
T i | ib>.50 ‘ "' ~4E-03
-yt ' 81 ' '
O-ni ¥ } L) ) .
ol i thou. 7o | 2186E-02
La- 140 | 159%.20 | ~2E-02
=13 I ‘ 243E-02
-3 ‘ | 129E-02
) I
#Caleu! ited basod on peak acd basel ine
Calealatad ha P o welchtod averaze

tSource Term Unknown.

EE W SR R A Dm w S .
tablie ate Ot Loun v

¥

I

connts o 1n

(/)

Station

pusure Rate
(ul/hr)

Number

07

Standard

Deviat
4E-03

JE-03

6E-03

2E-02
6HE-03
T oE-0)

2E-02

1OE-0)

10E-03
6E-03

JE-02
1E-02
6E-02

4E-02

thwe
0) tor T'h

Wran

Lon ' 11D

| 13E-0)
| 11E-03
5 20E-03
i 6E-02

i 20E-03

| 28E-0)

6E-02

e {-canpe |- i § =

24E-03

| 4E-02

| 5E-02
|
|
i
|
Vopedid found
& 5, 1'=2385 and

§ e § c——— e | o c———— cae————

I6E-03
22E-03

1 e | — p—| — — . — — | —— — ——

|

|

% 1
~SE+01 |

Cong,

0.9E+02
6E+0 |

~2E40 i
C_0.4ENOL |

o).
”11r401;
‘8roul~
0. 5E+0

-2E+0

/ lé;’lw 02
7-72Eio()
86E+01
HEHllr

b .. § — ¢ —— w—

assuemin LY

sinsle pead

26401

e i — s — | .

ounting Time:

Concentrat ton

(p( i/}t t)

Standard I
Deviacion
2E4+02 i
IE+01 I
AF+0 |
2E401 !
SE+0
2E4+01

C4E40]

C 2E+0) i
; ')EHA) 7 .
S0 |

|
Wy I
2E402 !
2640 |
2E401 |
26401 |
= ¥in)
(¢/; = ) for K-40,

|
—

_I
l

o, -

6000

LI

6E+02
126401
27E40

TE+O1
19E40

T 6E4O1

136401
4E+OT
20E40

1 LE+0

2402

HE+HD

(sec)



In Situ Counting Results

£L-J

Location:

Overlook Area

ae b ide

ldent i

.
ECaloul e

Calealat

1

1t ion

Ener
{ Kev)
133,50
‘l'.,
ln..‘ "
427 .93
Y. b 4
3. 50
b4, . 0
622.10
bol .ol
150.:2
tH) -ll
T84
AL3 v
Lint), ;o
Ly )
ha ! m
hasod on

Esposure
Rat .
~-2E-0}
JE-01

0.76-03

-0 .1E-02
~11E-0}
0.6F-0)

2E-02
19E-03
12E-03
~-11E-03
2E-03
4E-02
207F-02
2E-02
26402

153E-02

vase line

verant

()

Station

¥ posure Rare

b o b e o § — —— — v v ot v | cumm—— S—— ——

|
|
L
|
]
!
cCount s
/

Table

Number

(Li/hr)

Standard

Doviat ion

26-03

26-0)
4F-0)
1E-02

SE-03

TE-03

6E-02

41 —(Pf

in th

) tor Th

e
i ¥

| - — — | —

6

fo o ) i o —

1

Zlcﬁ-ﬁi

18E-0)

3

19-03
18E-03
4E-02

08

LEn
7E-03
TE-03
S5E-03
SE-G2
7E-0)

SE-02

1E-03

JE-02

4E-02

tonnd

318 and

|
|
|
|
|
I
!
|
|

!

l
|
|

as
single

Con,

9E+O1

1E401

~1E+0

0.1E+01

~10E+0
0.2E+01

4E+01

14E+01

TE40

—6EHD

1640

 SEH0

116E402
1 il‘:f”
94E401]

B4E401

sumtn: (2

i o ——

e ik

Date of Count:

Count ing Time: 6000
Concentration
(pti/Ky:
Standard '
____Deviation Lo
10F+01 ‘ J4EH0)
2E401 i © TE401
\ 6E+0 | 21E+0
l 2E401 ! 6E+0]
| SE+O | 16E+O
| 2E+01 ! SE+01
| LTl AT
l JE401 | 11E+01
TUIEROL | 3EH01
© SE40 | 16E40
T | 10E40
CO2E40 “>i BEAOD
C2E40 | 6E+0
—Smwi | meer
} IE+0 | SE40
2E+01 | -
‘ 26401 i .
f. = .206)
(/o = 0) for 0.

q!!’bll’!l!!will-l.i ot
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Location: Fast Breakwater 09

- Stat ion Number Cownting Time: f,",mq, (sec)
Sucl ide ‘ Exposure Rate ‘ Concent rat ion i
Idencit ication (ult/hr) (pti/Kz)
b A | o )
Nuclide Encrzvw ‘ Exposure ' Staosiard ' ' Standard ;
N ' (Kev' | Rt o _ Deviation b LI Conc. ' Deviation LD
e-144 | 133.50 | 0.6E-0) I 1E-03 | w03 | 3ee0n | SE40] | 19E401
Ce-141 | 1454 1 0.2E-0) i 1£-0) | 4E-03 ’ 0.2e401 | 1401 i 4E+O] ,
-t | 4.0 1E-0) | -0 | 106-07 2640 | 4E40 | 14E40
b-1- | 4179 | 0.95-02 | LE-02 i 4E-02 | lEoGlri T L 4EMOL
Ru=103 | a0 -7E-03 ‘ 4E-03 L 13E-03 | -6E+0 1 30 | 13E40
Ba- 140 i 53  -28-03 f . 5E-0) i 19E-03 'i -0.5E+01 l> T »7 | »LF&UI
Cs~-134 . ' T D4, 0 | B | T l - | ' v | " 3 i h !
o Rh-106 — F e a0 2E-02 | 1E-02 | 4E-02 | 4E#O1 | 3E+01 | 9Es0 ,
= Cs-13i< | ebl.al | 91g-03 | SE-03 | 15663 l_ 16SE 0 7; ' i'iuf;u | 27E40
Ze-95 | .72 | -0.7E-0} | BE-03 | 286-03 | -0.4E+0 | 4E+O | 15E+0
W-95 i ?{‘ 'fi i } 1E-03 7 | Sr—n); '1_? lévjqi-> ! wp;ékfu‘Ai 7 -__‘?kf";__ P 85‘9 )
n-> | 835,34 : ~5E-0) ! S5E-073 « 18E-03 | -2E+0 ! 2E40 | BE+0
0-no¥ | 133251 | 4E-02 \ 1E-02 | 3E-02 | W0E+0 | 3EH0 | 9E+0
C-40%% i Lent). 7o I  287E-02 | 4E-02 | 3E-02 | 160E+02 : 2E402 l 26402
La-130 | 139620 ~6E-02 | 1E-02  SE-02 | -7E40 | 1E+0 | 6E+0
2 L P S 256E-02 | 6E-02 | | 910l I 2E401 i
3N 7 l ‘A '_ ' i i d—lbuu-oz ' i 4E-02 i | 776001 i ' : 26401 i ; '
| | i i | |
tlenlated based on poeait and baseline counts in the actuma! peoil found assurin (! = ,206)

Calcalated basod on weighted averave (/) = 0) for Th=23" & U=238 and sieczle peak (afp = 0) rfor K-40,
+
Source Term assumed to be soil.



In Situ Counting Ress . 2 Table 8 Qn.: Hfuul! -],' ~p - -
Location Cleft Rock Statton Number 10 Counting Time: ] 6000 (sec)
Suc ] bda i E:posure Rate Concentration :
[dentiticat fon | (uh/hr) (pCi/K)
|
i |
fwclid Encr l Exposar \ Standard | | Standard
Na | (Kev ‘ Pat Diviat o ! 1LY Cong i [)- viation e
| i !
e=144 ! 133.59 - 10k I LOE-04 L 35E-04 i ~4E40" ' 4E+O) | 158401
Ce=l14l | 145, | “HE-04 | 95 -04 | 31E-04 l -6E+0 | 9E+0 | 3340
! : : ! -
(-131 ; i oy ~3E-03 ! JE-01 I 9£-03 | ~4EHO | 4EHO | 13E+0
b-12 | $20.33 | 22E-03 | 9E-0) '33E-03 | JE+GL | 1E4+O1 I 4E+01L

Ru- 103 ‘ 497.9% | -JE-03 | JE-03 ; 126-03 |  -3E+0 | JE+0 |  12E+0

i l . -0 | SE-0) Cise-03 | -.7es0n | 1E+O1 | aks0

Cs-134 ' 6UL. 0| g I i 3 | e | ) ‘

Rh-L0¢ i ot . SE-02 [ 1E-02 | 4g-02 | 1es0n | 26401 | orson
o U313 l 661.0 | 134E-03 | 6E-0) Piee-03 | 26Es01 | 16401 | 3Ee0
L ' - et _ e i
- cr-9 i I3 ! 10E-03 | TE-03 | 266-03 | SE+0 ] 4E+0 | 14E40

"b-95 | 165.30 | 7E-03 | 4E-01 | 16e-03 | aEv0 | 2640 I BEO

-5 | #)e.3 ] 196-03 . 4E-03 L14E-03 | 21E00 ) SE40 | 16E+0

0= ; 113250 | -, JE-02 : 1E-02 | SE-02 | -.3E40 | 2640 | 6E+O

" §  beeee . 278E-02 ' 4E-02 L O3E-02 | 1556402 | 2E402 I 26402
=3 ' - .8 | TE-02 LE-02 I 4g-02 | .9E+0 ‘ 1E+0 |  sEs0

Th-23 l | 274K -02 | 6FE-02 l | 97esm1 ' 2E401 E

-2 | i 142€- 4E-02 i | 78E40 4 | 28401 |
: i b4 p—
| | ! i i ]
fCaflenl wted based oo peal vl Haseline comnts in the actaal! peal found assumin (' = . M)
Caleulated bas o on wel thted averase ( ) tor Th-212 318 nd sincle peak (= 0) for 40,
*Source Term assumed to be soil.
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[n Situ Counting Resules - - - q\' -”\Hlu- '/ - - -

fable 9
Location: Plymouth Center Station Number 15 Count ing Time 6000 (8
uclid : | poSuL Rt Concentrat ton E
[dentificat ton l (ul/hic) (pti/ks) |
Yucl ide Frivr ! Esposure Standard ‘ Standard ! !
N ! { Kevw ! Rat Deviat doe Lo Cone Deviacion | Lep
| i 133.50 i SE-0 4 l 10E 04 : 34k -04 26401 ! 4E4O) i 156401
=141 | 145 | BE-04 | | k- 04 ‘ JE-0O4 l -BELO i 10E+D | TIE+O '
t-131 | 3 n 1E-03 i -0 | 9E-0) i 2640 | LEHO | 12E40
b1 o | ~4E-0) ! 9E-01 | 14E-03 | -.5Ee01 | 1E401 ! 4E401
fu-103 "3, .2 1 26-0) ! JE-0) i 126-0) | 264c l JE4O | 11E40 :
Ba= 140 3 r 8E-0) I SE-0) ' 18E-0) i 2401 | LE+O1 | 4EHOI
s A o g B | | | B |
Rh- 100 | 6. 10 ) HE-02 l 1E-02 | ag-02 | <1es0n | 2E4+01 l 9E+O1 |
D 11 | . o o 243£-0) | 8E-0) | 18e-03 | ssEs0r | 1E401 | JE+01
*» Zr-9 ‘ R : C3E-0) . TE-03 | 266-03 | 2640 | 4E+O I L4E4O
b-9) | 63 | 8E-0) l 4E-0) v 1se-03 | aev0 | 2E40 \ BE40
n 1 AR | E-07 f SE-03 | 17603 | -3ee0 | 2640 | BE40
0= | 133250 | . 9E-02 : 1E-02 | 4E-02 | <Es0 | 2E40 | 6E+0
0 ; Lant). ;¢ | 194E-02 ! JE-02 P o3E-02 i 109E402 | 26402 ! 2E402
La=1.b | L)W | 1E-02 i 1202 | 4E-02 | 1E40 | 1E40 | SE+O
P23 i i 258E-02 u 6E-02 | oreeon | 2E401 |
238 ! i 154E-02 ‘ LE-02 { ! B4F+0) [ ZE+O1 | :
' ! |
LS | b ‘o ) basciine connts in the actqaar? podk found assurin T/ = L 200)

Calealatad ba { o ootaqted averaze (o 0) ftor Th-212 L U-233 and single peal (/ = ) rtor <=40



In Sity Counting Results

- Em e Ee e W AW

Location:

Monomet Substation

Station

Number

17

Counting Time:

_ 6000

SNuc ] ide i F:posur: Rate Concentration
[deatiftcation l (ui/he) (pCi/Kas
| ]
Nuclide ‘ | n-’~v ‘ Expasure \ Stondard \ : Standard
T ) Kev ) - L ! Deviat ton Lo | Cong Deiacion Lip

e=lt i 133.50 | 0.4E-0) ‘ 1E-0) | 4e-03 -thnl% SE+01 | 16E401
o-141 ! “1e3.4 ! -226-04 | 9E - 04 | 32%-04 _] -24E40 i 10640 l | J4ERC
(-131 | Jh | 0. 7E-01 i JE-03 | 10e-03 ~LE40 LEHD | 13E+0
Sb-1.5 i 427.%> | HE-03 g | 10E-0) i 36E-03 0.6E+O1 | 1E401 i 4E+O1
Ru-103 i COENTE I 0. 7E-03 Iy JE-03 L 13609 i 07640 | T30 | 12640
Ba-140 | 5.0 | 5€-03 ! SE-03 } 186-03 | T eeon | el i 4EHO]

w1 - L

- 3“ - i WA :1 -0.2E-02 | 1E-02 | 4E-02 l ~0.5E401 | JEROL | 10ce00
_':‘ Cs-137 [ 7'"‘17-_’4 | 136FE-03 t : BE-03 ' l»8£—0)‘ 4 ! b_ll»‘.f()l | - 72£H)|’ i A JEHOL

r-95 ! I50.02 | 56-03 |  8E-03 | 28e-03 | 3es0 | akv0 } 15640
i e - ) - 7E-0) ! 4E-03 | 16603 | CuEs0 | 2800 BEHO.
-4 i 83%.3- 1 4E-0) | SE-0) | 1e-03 | eEs0 1 280 L 7Ee0
0-nt) { inz.st 4 w02 | 1E-02 | sE-02 | e | 2Ee0 | 6E40
x=40 j - 293E-02 | 4E-02 | 3e-02 | 164Es02 2 26402 | rzronz
La= 140 [ et 29E-02 | 10E-03 | 34€-09 | 4E40 | 1E40 | 4E+D
Th-21 1 ; 255E-02 1 HE-02 i i 91E+0] ! 2E401 !

234 ? Ak 131E-02 l 4E-02 i 4 Al A7{E001i  2E401 w

o SETEEREr e ‘ A D :
Catenlatod basaed on o doaend baseline counts in the actn 'opead found assuming {:/ L0
Caleutated bascd on weighted averasy (=) N) tor -1 *33 and sincle peak (/> = 0) for K-40,
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~ation: East Weymouth
i
[d 1 1
! ]
| (Ke
| i
1 k=
] ':0
.
)
|
i 3 )
|
i . |
(31 0 |
- :
| 29 '
) |
1
|
) l | ¥ |
l T

-0, 8E-0)

1E-0)

1E-02

S1E-02

neE-02
262E-02

143E-02

Sttt

)

n (I‘I be 4

1E-03)

JE-03
1E-02
LE-O)

SE-03

1E-02
8E-03
SE-03
SE-03
1E-02
4E-02
1E-02
6E-02

LE-02

|

]

|

JIE-04
10E-03

LE-02
13E-03

19E-013

29E-03
1 7}'—(-H
18E-03
SE-02
JE-02

4E-02

" -2E401
| 0.5E4+01
! 4E+0
-l IE+O1
-0.7E+0
| -2E+01
|

i TE+O1
i 93E+01
| -5E+0
i- hlol".t()
| 0.5E+0
| 0.6E40
| 177E+02
| 0E+0
| 93E+0O1
| 79E+01
)

it

Counting Time:
Co .t
(pt i

! o T

f D.

: SE+01

| 1E+01
LEAO

ie+01

' JE+D

’ _H‘Hll
| - -

l JE4O1
' 2E+01

i LEAO

vﬁ [ 2E+0

2E40

' 2E+0
26402

i 1E+0
2E+01
| 2E+01

{ 0)

'

h 000

i1
1 7E+01

LE4OI
13E+01

4E+01
12E+0

4E+OI

9E+01
LE+D]
16E+0O
BE+0
BE+O
6E+0
2E402

SE+O
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Table 13: COMPARISON OF LABORATORY SOIL RESULTS vs. IN SITU COUNTING RESULTS
Location:  Pedestrian Brtdgg I LN Ry T Station Number: o7
NJ;ll;e W Laboratory Soil Results W 3:2:2::0
Identification (pCi/kg; Wet In-Situ Concentration
Suclide | Energy e T T R “Core Depth R — (pCi/kg) y
Name (KeV) 0-2" 2-4" 4-6" —T Average * Difference
Ce-144 133.50 (=74 3)E+01 (-5+7)E+O1 (.912)&02
Ce-141 | _"Tt.'s'b?.?—" ”—(_5}“1)5;6_1' ) | (__..2:.5.);;0_1__4_*_ (=54 3) E40] BT
Ll 1 wue.a6 | (-.e2)Ee0z ﬁ(ﬁ!ﬁuu_{“AMM'%”“ S (648)E40 | U SR
s 1 ar.es | Cuoeor | @evesor | W e (242)E401 “*_u;_-,__
o T w09 | esneol | (wdEsol | - (=245)E+0 SR V5
T X ' T
cs-134 | 604. 70 a L e
O Rh-106 622.10 | (-4+6)E+0: | (O+1)E+02 (1146) E+01 ‘
STV 661.61 (320410)E+0 | (7+1)E+01 - (58+2)E+01 Pralis g o
?}'Tfs"___"—“—ﬁ?f 72 (32)E+01 eI (-.5+5) E+0 W
w-9st | 765.80 P - ‘ . o N
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The laboratory and In- SlLu (uapu(atiun analysls are different for these nuclides (see Reference 2).

This calculation is based on the 911 Kev peak area.
“This calculation is based on the 609 Kev peak area.
dAssunlug a planar source the Co-60 concentration = (99+ 1 E+0 pCi/kg.
pAﬂsuming a planar source the Mn-54 concentration = (1142)E+0 pCi/kg.

fhe laboratory and In Situ computation analysis are different for this nuclide (see Reference 3).
#fhe standard deviation is the l-sigma deviacion ol the data.



Table 14:

COMPARISON OF LABORATORY SOIL RESULTS vs. IN SITU COUNTING RESULTS

Location: Overlook Area Station Number: 08 4
Nu(jl‘i.:h' | l..lhnl‘ll()ly. Soil Results :;::l::’::"
[dentification (pCi/kg) Wet lu-Silu Concentrat ion
Nuclide Energy B et SR (pci/ks) 2
Name (K.-V) 0-2" 2-4" 4-6" Average * pifference
Co-144 133.50 (44+6) E+01 (-224)EFOL | (646)EH0L (9410) E+O1
T B e | amwel [omee || omel
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u-238 (bm ;)um (71»4)”6] 1 (o6 er0r1® B (8 zun:+01 (B4+2) E40] +21

8she laboratory and In Situ computat ion analysis are different for
b
This calculation 18 based on the

these nuclides (see Reference 2 and 3).
911 kev peak area.

This calculation 1%
f

e
*The standard deviat fon

based on the 609 Kev peak arvea.

laboratory and In Situ computation analysis ditferent for this nu lide (sec Reference 3.

data.

are

is the l-sigma eviation ot the



Table 15:
COMPARISGN OF LABORATORY SOIL RESULTS vs. IN SITU COUNTING RESULTS

Location: East Weymouth - el o Station Number: 21

Nuclide Laboratory Soil Results
[dentification (pl i/kg) Wet In-Situ

Positive
U'nitorm

(pCifty) Concentration
s - T TEnergy | - N S - S T U . 1 e i1 v )
Yuclide Energy ; T core N S Sy opor Y g g ’

Name (l\ V') 0-2" 2-4" 4-6" Average Difference
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Ihe laboratory and In-Situ computation analysis are different for these nuclides (see references 2 and 3).
This calculation is based on the 911 KeV peak area.
“Ihis calculation is based on the 609 KeV pcak area.

I ¥ 3 R : 2 R
I'he laboratory and In Situ computation analysis are different for this nuclide (see Reference 3).
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APPENDIX D

4.8.D Environmental Monitoring Program

An environmental monitoring program shall be conducte

1.

d as follows:

Environmental samples shall be selected and analyzed according to
vable 4.8.1 at the locations described in Tables 4.8.2 and 4.8.3 and

she'm in Figures 4.8.1, 4.8.2 and 4.8.3.

Analytical technigues used shall be such that the detection capabilities
in Table 4.2 &4 are achieved.

A census of garden:s producing fresh leafy vegetables for human consump-
vion (e.g., lettuce, zpinach, etc.) shall be conducted near the end of
the growing season tO determine or verify the location of the garden
(available for sampling) yielding the highest calculated thyroid dose.
This census is limited to gardens having an area of 500 square feet or
more and shall be conducted under the following conditions as necessary

tc meet the above requirement:

Within a l-mile radius of the plant site, enumeration by a door-to-
door, or equivalent counting technique.

b. 1If no milk-producing animals are located in the vicinity of the
site, as determined by item 4 below, the census described in item
ja above shall be extended to a distance of 5 miles from the site.

1f the census indicates the existence of a garden at a location yielding
a calculated thyroid dose greater than that from the previously sampled
garden, the new location shall replace the garden previously having the
maximum calculated iodine concentration. Also, any location from which
fresh leafy vegetables can no longer be obtained may be dropped from the
surveillance program as long as the NRC is notified in writing, as soon
as possible that such vegetables are no longer grown or no longer
available at that location.

A census of animals producing milk for human consumption shall be conducted
at or near the middle of the grazing season to determine or verify the
location yielding the highest calculated annual average thyroid dose.

The census shall be conducted under the following conditions as necessary

to meet the above requirement:

Within a l-mile radius from the plant si’: or within the 15 mrem/yr
{sodose line, whichever is larger, enum ation by a door-to-door or

equivalent, counting technique.

b. Within a S5-mile radius for cows and for goats, enumeration derived
from referenced information from county agricultural agen:s or other

reliable sources.

1f it is learned from this census that animals are present at a location
which yields a calculated thyroid dose greater than from previously sampled
animals, the new location shall be zdded to the surveillance program as
soon as practicable. The sampling location having the lowest calculated
dose may then be dropped from the surveillance program at the end of the
grazing season during which the census was conducted. Also, any location
from which milk can no longer be obtained may be dropped from the surveil-



¢ is notified in writing, as soon as

lance program as long as the NR
present, OT milk

practicnblc. that.milk=-producing animals are no longer

samples are no longer available at that location.

the required sampling schedule if spec-
hazardous conditionms, seasonal unavail-
ability or to malfunction of automatic sampling equipment. In the
event of equipment malfunction, every reasonable effort shall be made
to complete corrective action prior to the end of the next sampling
period. ANy gignificant deviations from the sampling schedule shall

be explained in the snnual report.

5. Deviations are permitted from
imens are unobtainable due to

6. Detailed written procedures, including applicable check lists and
{nstructions, shall be prepared and followed for all activities
involved in carrying out the environmental monitoring program.
Procedures shall include sampling, data recording and storage,
instrument calibration, measurements and analyses, and actions to be
taken when anomalous measurements are discovered.

prepared for insuring the quality of program
alytical measurements. These procedures will
identify the responsible organizations, {nclude purchased services
(e.2. contractual lab {nclude independent audits, and include sSyste
(such as participation in IAEA and/oT NBS intercaliibracion exercises

1 and submission of "»1ind" quality control S les for analyses by the
contractors)| to identify and correct deficiencies, investigate anomalous

or suspect results, and review and evaluate program results and reports.

Procedures shall be
results, including an

SES 3.8.D and 4.8.D Environmental Monitorin Program

—_—

an Environmental radiological monitoring prozram is conducted to verify

the adequacy of in-plant controls on the release of radioactive materials.
The program is designed to detect radiocactivity concentrations which could
result in radiation doses tO {ndividuals not exceeding the levels set

forth in 10CFR30 Appendix I.

An example of this is the detection of I-131 in milk. Calculational Models
(Regulatory Guide 1.109 March 1876) have shown that a constant concentration
of 3.5 pCi I-131 per 1iter milk would result in a dose of 15 millirem-to

the thyroid of an infant consuming that milk for a year. Allowing for an
open grazing season of six months, and a maximum of two half-lives between
event and sampling, the lower limit of detection at time of sampling must

be 2 pCi/1 (3.5 x 12/6 x 1/4 = 1.8).

| A supplemental monitoring program for sediments and mussels has been

incorporated into the basic program (see notes f and g to Table 4.8.1) as

a result of an agreement with the Massachusetts Wildlife Federationm. This
supplemental program i{s designed to provide information o radioactivity
levels at substantially higher sensitivity levels in sel:cted samples to
verify the adequacy (or, alternatively, to provide a basis for later
modifications) of the long-term marine sampling schedules. As part of the
supplemental program, analysis of mussels for isotopes of plutonium will be
performed if radiocesium activity should exceed 200 pCi/Kgm in the edible

{portions.

 —

*xsupplemental provision

ok

"



"action level” is based on calculations which
showed that if radiocesium from plant releases reached this level,
plutonium could possibly appear at levels of potential interest.* The
calculations also showed that the dose delivered from these levels of
plutonium would not be a significant portion of the total dose attributable

to liquid effluents.

The 200 pCi/Kgm radiocesium

The program was also designed to be consistent, wherever applicable with
Regulatory Guide 4.8 (1ssued for comment December 1975). The following
exceptions to the generic recommendaticns stated in Regulatory Guide 4.8
are justified due to site specific considerations:

1. The required detection capability for I-131 in milk is
atout twice the value suggested in Regulatory Guide 4.8. The justi-
fication for the higher value is presented in the second paragraph
of this section. This is a conservative estimate of the capability
of the milk surveillance program to detect concentrations at the
appropriate annual dose level since the annual dose is proportional to
the annual average concentration in milk. The detection limit for a
group of samples is less than that for a single sample and is inversely
proportional to the square root of the number of sauples. The conser-
vatism in this case is approximately /JII: or about a factor of 3.

Air particulates are not analyzed for raiiostrontium.

The program instead calls for this analysis in milk samples. This is

justified because the air-cow-milk exposure pathway can be better mon<
itored at Pilgrim after the very low level releases of radiostrontium

are reconcentrated in cow's milk (Ref. 1).

[ ]
.

3. Soils and sediments are not routinely analyzed for Sr-90, but rather
the analysis is done on a contingency basis. The rationale behind this
is that Sr-90 will not contribute to long-term radionuclide buildup
until the more abundant gamma esmitting nuclides appear in relatively
large concentrations. Both Items 2 and 3 reflect the fact that in 3%
years of operationm, Pilgrim Station liquid releases of Sr-90 have
amounted to only 1/1000 of the Sr-90 inventory in Cape Cod Bay water
(from weapons testing fallout) and about 4/1000,000 of the direct deposi-
tion on the Bay. Also, gaseous releases of Sr-90 have been only 1/100,000
of the terrestrial Sr-90 inventory within five miles of the station (Ref. 1).

4. Surveys are conducted annually, if necessary, to determine appropriate
locations for sampling of leafy vegetables and milk. The objective of
these surveys is to ensure that the environmental samples are represen-
vat!ve of realistic food chain pathways, considering local conditions.
Results of the monitoring program will be used as "benchmarks" to verify
calculational models used to predict the consequences of effluent releases
from the station. The models can then be employed to predict doses
attributable to radiation deposition at any other location of interest.
The combination of monitoring results and calculationsal model predictions
is a practical method of demonstrating compliance with 10CFRS50 Appendix I.
This approach does not require (nor is it always practical) that environ-
mental media always be sampled from the "worst case" locations: although
gensitivity of the monitoring results might be improved by sampling from
locations which are reasonably close to “worst case' conditioms.

* in m asurable quantities having a potential dose (human food chain)
significance comparable to other nuclides if present at their detection limits.

D=3
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Verification of the appropriatec milk sampling locations on an annual
basis is satisfactory as there are very few locations suitable for the
grazing of dairy herds in the vicinity of the plant (Ref. 2). This
situation makes it unlikely the location of the nearest dairy herd
(3.5 miles=W) will change.

Annual sampling of beef forage (in place of beef) is adequate because
beef cattle are not raised commercially in the vicinity of tha site.
However, cairy cows from the Plymouth County Farm are periodica’'ly sold
for beet. Feed (hay) from this location will be sampled to mcnitor this
potential pachway for ingescion of radiocactiviry. 1If beef cattle feeding
on local forage are found at locations closer to the site, forage

samples from the closer location will replace the sample from the

County Farm.

Goundwater flow at the plant site is into Cape Cod Bay: therefore,
torrestrial monitoring of groundwater is not included in this program.

Poultry sampling is not performed because poultry in Plymouth County
feed almost excludively on imported grain and are usually raised under

shelter.

Field gamma isotopic surveys are conducted to monitor radiocactivity in
soil in lieu of laboratory analysis of soil samples. The technigue

has several advantages over laboratory amalysis. First, analysis can be
performed on the same plot of land from survey to survey, and radio-
activity build-up at the location can be accurately determined. Secondly,
gamma exposu~: rate is determined directly from this technique: hence
compliance with 10CFRSO Appendix I levels can be investigated directly
rather than irdirectly through soil sampling.

D=4
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Exposure Pathway
or Sample Type

ATRBORNE

Particulates

Radioiodine

Soil
DIRECT

WATERBORNE

AQUATIC

" Shellfish

Y

TABLE 4.8.1

OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Locations
(Direction-Distance)
from Reactor

11 (see Table 4.8.2)

11 (see Table 4.8.2)

11 (see Table 4.8.2)
20 (see Table 4.8.3)

Sampling and
Collection Frequency

Continuous sampling over
one week

Continuous sampling with
canister collection weekly

Once per three years

Quarterly

Type and Frequency
of Analysis

Gross beta radioactivity at
least 24 hours after filter
change. (a) Quarterly composite
(by locaiion) for ganma
isotopic. (b)

Analyzv weekly for 1-131

Field gamma isotopic. (c)

Gamma exposure quarterly.

Plymouth Beach and
Priscilla/White Horse Beach

Annually (Spring)

Ganma exposure surveyﬁﬁ

Discharge Canal
Bartlett Pond (SE-1.7 mi.

Powder Point (NNW-7.8 mi.g(d)

Discharge outfall

Duxbury Bay

Manomet Pt.

Plymouth or Kingston Harbor
Marshfield (d)

Costinuous Cousposit Sample
Weekly grab sample
Weekly grab sample

Quarterly (at approximate
3-@oq§§vinterva[s)

Note (f)"and beach surveys are supplemental provision.

Gamma isotopic (b) monthly;
and composite for H-3
analysis quarterly, (c).

- - . — - e - - ——

Gamma isotopic (b); also see
note (f). *



Exposure Pathway
or Sample Type

Irish Moss

Lobster
Fish

Sediments
o
LA

INGESTION (Terrestrial)
Milk

Cranberries

Locations
(Direction-Distance)
from Reactor

Discharge outfall
Manomet Pt.
Ellisville (d)

Vicinity of discharge
oint (d4)
ffshore

Vicinity of discharge

int
g?fshore(d)

Rocky Point
Piymouth Harbor
Duxbury Bay
Plymouth Beach
Manomet Pt,
Marshfield (d)

Plymouth County Farm
(W-3.5 mi.)(h): Whitman
Farm (NW-21 mi.) (d)

Manomet Pt. Bog
(SE-2.6 mi.)
Bartlett Rd. Bog
(SSE/S-2.8 mi,)

TABLE 4.8.1
{Cont'd)

Sampling and
Collection Frequency

Semi-annually

Four times per season

Once per season

Quarterly, Groups 1 and 11 (e)
In season, Groups IIl and IV (e)

Annually, each group
Semi-annually

Semi-monthly during periods when
animals are on pasture, other-

wise monthly

At time of harvest

Pine St. Bog (WNW-17 mi,) (d)

*Note (g) 1s supplemental provision

Type and Frequency
of Analysis

Gamma isotopic (b)

Gamma isotopic [.) on
edible portions.

Gamma isotopic { ' ca
edible portions(¢)

-

Gamma isotopic (bi I§)4

| see also note (g) + |

Gamma isotopic (b) Sr-89,
90 monthly; radioiodine
analysis all samples.

Gamma isotopic (b) on
edible portions.

R = .__.'

- ————————




TABLE 4.8.1
ltont'a‘
Locations
Exposure Pathway (Direction-Distance) Sampling and Type and Freguency
or Sample Type - from Reactor Collection Frequency of Analysis

{ Tuberous and Karbott Farm (SSE-2.0 mi.)(h) At time of harvest Gamma isotopic (b)
i green leafy Bridgewater Farm on edible portions.
vegetables (W-20 mi.) (d)
Beef Forage Plymouth County Farm Annually Gamma isotopic (b)

(W-3.5 mi.) (h)

g8-a



Notes

(a)

(b)

(e)

(d)
(e)

(£)

If gross beta radicactivity is greater than 10 times the control value,
gamma isotopic will be performed on the sample.

GCazma isotopic means the identification and quantification of gamma-
emitting radionuclides that may be attributable to the effluents from
the facilicy.

If integrated gamma activity (less K-40) is greater than 10 times the control
value (less K-40), strontium-90 analysis will be performed on the sample.

Indicates control location.

Fish analyses Gill be performed on a minimum of 2 sub-samples, consisting
of approximately 400 grams each from each of the following groups:

I. Bottom Oriented II. NearBottom III. Anadromous 1IV. Coastal

Distribution Migratory
Winter flounder Tautog Alewife Bluefish
Yellowtail flounder Cunner Rainbow smelt Atlantic herring
Atlantic cod Striped bass Atlantic menhaden
Pollock Atlantic mackerel
Hakes

Mussel samples from four locations (immediate vicinity of discharge outfall,
Manomet Pt., Plymouth or Kingston Harbor, and Green Harbor inm Marshfield)
will be analyzed quarterly as follows:

One kilogram wet weight of mussel bodies, including fluid within shells will

be collected. Bodies will be reduced in volume by drying at about 100°C.
Sample will be compacted and analyzed by GE(L{) gamma spectrometry or alternate
technique, if necessary, to achieve a sensitivity** of 5 pCi/kg for Cs-134,
Cs~137, Co=60, Zn-65 and Zr-95 and 15 pCi/kg for Ce-14é4.

The mussel shell sample from one location (the location nearest the discharge
canal unless otherwise specified pursuant to licensee's agreement with Mass,
wWildlife chctation)will be analyzed each quarter. One additiomnal mussel
shell sample (from the Green Harbor location, unless otherwise specified
pursuant to Licensee's agreement with Mass Wildlife Federation) will be
analyzed semi-annually. Unscrubbed shells to be analyzed will be dried,
processeda, and analyzed similarly to the mussel bodies.

Because of *he small volume reduction in pre-processing of shells, sensitivi-
ties attained will be less than that for mussel bodies. The equipment and
counting times to be employed for analyses of shells will be the same or
comparable to that employed for mussel bodies so that the reduction in
sensitivities (relative to those for mussel bodies) will be strictly limited

to the effects of poorer geometry related to lower sample volume reduction.
Shell samples not scheduled for analysis will be reserved (unscrubbed) for
possible later analysis, depending upon recommendations of the review committee.

* Supplemental provision.
**All sensitivity values to be determined in accordance with footnote (aj

to Table 4.8.4., viz., LLD at 952 confidence level on Ke ; 50X confidence
level on K¢ (See HASL-300 for definicions). -

D-9




Notes (Cont'd)

1f radiocesium (Cs=134 and Cs-137) activity exceeds 200 pCi/kg (wet)
in mussel bodies, these samples will be analyzed by radiochemical
spearation, electrodeposition, and alpha spectrometry for radioisotopes
of plutonium, with a sensitivity of 0.4 pCi/kg.

(g)*| Sediment samples from four locations (Manomet Pt., Rocky Pt., Plymouth
Harbor, and head of Duxbury Bay) will be analyzed once per year
(preferably early summer) as follows:

Cores will be taken to depths of 30-cm, minimum depth wherever sediment
conditions permit by a hand-coring sampling device. If sediment conditions
do not permit 30-cm deep cores, the deepest cores achievable with a
hand-coring device will be taken. 1In any case, core depths will not be
less than lé-cm. Core samples will be sectioned into 2-cm increments,
and surface and alternate increments analyzed, others reserved. Sediment
sample volumes (determined by core diameter and/or number of individual
cores taken from any single location) and counting technique will be
sufficient to achieve sensitivities of 50 pCi/kg dry sediment for Cs-134,
Cs-137, Co=60, Zn-65, and Zr-95 and 150 pCi/kg for Ce-144. In any case
individual core diameters will not be less than 2 inches.

The top 2-cm section from each core will be analyzed for Pu isotopes
(Pu-238, Pu=239, 240) using radiochemical separations, electrodepositionm,
and alpha spectrometry with target sensitivity of 25 pCi/kg dry sediment.
Two additional core slices per year (mid-depth slice from core samples
taken at Rocky Point and Plymouth Harbor, unless otherwise specified
pursuant to licensee's agreement with Mass Wildlife Federation) will be

{?ililarly analyzed.

-, — L — ——

(h) These locations may be altered in accordance with results of surveys
discussed in paragraphs 4.8.D-3 and 4.8.D-4.

* Supplemental provision

D-10



- IR O I S O W Y I R T e O GE W O aE W =

TABLE 4.8.2

AIR PARTICULATES, GASEOUS RADIOIODINE AND £NTL SURVEILLANCF STATIONS

Sampling Location
(Sample Designation)

Offsite Stations
East Weymouth (EW) *
Plymouth C;ntcr (PC)
Manomet Substation (MS)

Cleft Rock Area (CR)

Onsite Stations
Rocky Hill Road (ER)
Rocky Hill Road (WR)
Overlook Area (0A)
Property Line (PL)
Pedestrian Bridge (PB)
East Breakwater (EB)

Warehouse (WS)

* Control Station

Distance and
Direction from Reactor

23 miles NW *
4.5 miles W-WNW
2.5 miles SE

.9 miles §

O

0.8 miles SE
0.3 miles W-WNW
C.03 miles W
0.34 miles NW
0.14 miles N

0.35 miles ESE

0.03 miles SSE



|
!
|

TABLE 4.8.3

EXTERNAL GAMMA EXPOSURE SURVEILLANCE STATIONS (TiD)
Dosimeter Location gbcng;nationl

Offsite Stations

| Saquish Neck (SN)**

East Weymouth (EW)*
Kingston (KS)
Sagamore (CS)
Plymouth Aitport (SA)
North Plymouth (NP)
Plymouth Center (PC)
South Plymouth (SP)
Manomet (MS)

Manomet (ME)

Manomet (MP)

_Cleft Rock Area (CR)

Distance and
Direction from Station

23 miles NW *

10 miles WNW

10 miles SSE-S

8 miles WSW

5.5 miles WNW
4.5 milés W-WNW
3 miles WSW

2.5 miles SSE
2.5 miles SE
2.25 miles ESE-S

0.9 miles S

4.6 -11.: lﬂﬁ-]"'

Onsite Stations

Rocky Hill Road (ER)
Microwave Tower (MT)
Rocky Hill Road (WR)
Rocky Hill Road (B)
Property Line (H)

Property Line (I)

Public Parking Area (PA)

Overlool Area (0A)

* Control Stationm
f T

LA 2

- —————— -

0.8 miles SE
0.38 miles S

0.3 miles W-WNW
0.26 miles SSE
0.21 miles SSW
0.14 miles W
0.07 miles N-NNT

0.03 miles ¥

- ———

Data from this surveillance station is subjec. to detector nai.tenance and
retrieval by a private party not subject te control by the licensee.
the requirement to maintain this station is contingent on station availanility
and maintenance by the outside party.

Supplemental provision

Trerefzre,
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TABLE 4.8.4 |
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS - }
Lower Limit of Detection (2)
Water Alrborne particulate Wet solids Dry solids Milk
Analysis pCi/1 or gas - pCi/M3 pCi/Kg pCi/Kg pCi/1
Gross beta 2 1 x 1072 '

-3 330 ‘
Mn-54 15 130 60 |
Fe-59 30 260 12¢
C0-58, 60 15 2 x 1072 130 60
Zn-65 30 260 120
Sr-89 10 40 10
Sr-90 2 - 150 2 ,
Zr /Nb-95 10 |

I-131 7 x 1072 so(b) 2 ()

Cs-134,137 15 1 x 1072 80 150 15
Ba/La-140 15 ] 15

(a) The nominal lower limits of detection at the 95% confidence level (defined in the -&DA Health
and Safety Laboratory procedures manual, HASL-370). [ ———— = y |
(d) This table applies ro all analyses other ‘
(b) Applies only to analysis of green leafy vegetables. than those for which higher sensitivities appl

in accordance with Notes (f) and (g) to Table
(c) Sensitivity with 25% error at the 95% confidence level. 4.8.1.

—— — L —— - — -




Green Harbor
a
Cape Cod
Bay
° 1 2 a 4 -

1

Plymoutn Marbor SCALE IN MILES

Rocky Point

LEGEND

O IRISH MOSS

C SOFTSHELL CLAMS

® MUSSELS .
L SEDIMENT

B QUAHOGS

Ellisville
Harbor

Figure 4.8-1 Tyrical Mollusc, Alpae and Sediment famrling Stationms



6.9.C

Unigue Reporting Requirements

R

2.

Environmental Program Data

a.

Annual Report. A report on the radiological environmental
surveillance program for the previous 12 months of operation
shall be submitted to the Director of the NRC Regional Office
(with a copy to the Director, Office of Nuclear Reactor
Regulation) as a separate document within 90 days after January
| of each year. The reports shall include summaries, interpret-
ations, and statistical evaluation of the results of the radio-
logical environmental surveillance activities for th= report
period, including a comparison with preoperational scudies,

., operational controls (as appropriate), and previous environmental

surveillance reports, and an assessment of the observed impacts
of the plant operation on the enviromment. The reports shall
also include the results of any land use surveys which affect
the choice of sample locations. If harmful effects or evidence
of irreversible damage are detected by the monitoring, the
licensee shall provide an analysis of the problem and a proposed
course of wction to alleviate the problem.

Results of 21l radiological envirommental samples shall be
summarized and tabulated on an annual basis. In the event that
some results are not available within the 90-day period, the
report shall be submitted, noting and explaining the reasons
for the missing results. The missing data shall be submitted
as soon as possible in a supplementary report,

Anomalous measurement report. If radioactivity in an indicator
medium from an off-site location is found and confirmed at a

level exceeding ten times the control station value, a written
report shall be submitted to the Director of the NRC Regionmal

Office (with a copy to the Director, Office of Nuclear Reactor
Regulation) within 10 days after confirmation.** This report

shall include an evaluation of any release conditions, envircnaental
factors, or other aspects necessary to explain the anomalous result.

#% A confirmatory reanalysis of the original, a duplicate, or a nev
sample may be desirable, as appropriate. The results of the con-
firmatory analysis shall be completed at the earliest time consistent
with the analysis, but in any case within 30 days of receipt of the
anomalous result,

D-15
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1 PROPERTY LINE (D) *

2 PROPERTY LINE (F) *

3 PROPERTY LINE (1)

4 PROPERTY LINE (GI *

§ ROCKY MILL ROAD (A) ®
8 PROPERTY LINE M)

7 PUBLIC PARKING AREA (PA)
8 PEDESTRIAN BRIDGE PB)
8 OVERLOOX AREA 10A)
10 EAST BREAKWATER (EB)
11 PROPERTY LIME IC) *

12 PROPERTY LINE (MB) &

© DOSIMETER (TLD)

13
14
1%
16
17
18
19

ral

24

ROCKY HILL ROAD (B)
MICROWAVE TOWER IMT)
EMERSON ROAD (EM) 7
WHITE HORSE ROAD WH¥*
PROPERTY LINE (Em
ROCKY HILL ROAD (WR)
PROPERTY LINE (I)*
PROPERTY LINE (KW
ROCKY HILL ROAD (ER)
PROPERTY LINE (L%
WARLZHOUSE (WS)
PROPERTY LINE (PL)

A AIR PARTICULATES AND DOSIMETERS (TLD!

*additional station not required by Specification 4.8.D.1

Figure4.8.2 Location of Onsite Monitoring Stations
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*additional stations not required by Specification 4.8.D.1

Figure 4.8.3Location of Cffsite Monitoring Stations
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APPENDIX E - 1980 GARDEN
AND MILK ANIMAL SURVEY

(memo on results of survey)



NOD #80-924
OFFICE MEMORANDUM

FORM TN
Boston EDiSON COMPANY

PERMANENY
lLE TEwroRaARY

TRANSIENY

To. . E..J. Ziemianski ... From . . T. L, So do Dave . 9/15/20 .. ..

1980 GARDEN & MILK ANTMAL CENSUS

As reguired by PNPS #1 Environmental Technical Specification, on 9/10/80 and
9/31/R0 I conducted the 1980 Census.

I confirmed the existance of gardens near the site boundaries 0.7 miles west and
0.6 miles ESE from which I obtained samples. These gardens are the closest apd
largest in the vicinity of PNPS (although they are problably less than 500 ft<).
They dc rcpresent comservative garden locations for sampling analyses and dose

vaiculation.

I couducted a street by street search of the area within 1 mile of PNPS to
determine the locations of any cows er goats. I found no such animals or struct-
ures which would indicate the presence of such animals within 1 mile. In addit-
ion, I contacted the Plymouth County Animal Inspector, Ms. Carolyn Daum, (224-2826)
who gave me the following locations of cows and goats:

Owner Animal Location

. John Davis 3 beef cows Reaver Dam Road, Manomet
Warren Raymond 2 goats 0ff White Horce Road, Manomet
: (224-2398)
' | John almeida 2 goats White Oak Drive, Plymouth

(746-3896)
Nancy Lloyd 5 goats Lond Pond Road, Plymouth

(224-8719)

Plymouth Plantation 1 cow Warren Avenue, Plymouth

I contacted the owners of the milk producing animals and found the following:
Werren Raymond (Ms. Florence Raymond) - Sold the goats in the spring.

John Almeida - Presently has no milk producing animals.

Nancy Lloyd - Her goats do not presently produce milk, although they have in
the past. She does not sell the milk, but uses it for personnel

consumption. When the animals give milk it is normally very little
since they are miniature goats (not full size).

I have concluded that our present location for milk sampling (Plymouth Plantation-
2.2 miles West) continues to be the best indicator station.

/gn



