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I.

Introduction and Summary

This report presents a summary of the results of measurement 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, 1984. The results of
Ehis Program indicate that PNPS-1 has had a negligible and most often
immeasurably small impact on the environment in the vicinity of the
plant. Conservatively, estimated doses resulting from the measured
highest station mean concentrations are typically less than 1% of the
doses resulting from naturally occurring radionuclides and residual

fallout from previous 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.

PNPS-1 was in an outage during 1984. PNPS-1 shutdown on December
10, 1983 for a refueling and recirculation pipe replacement, outage and

startup commenced on December 30, 1984.

In general, there were a greater number of positive measurements of
nuclides specific to reactor operation observed during 1984 versus

1983, due to the extensive outage.

A tabulation of radicactive effluents from the PNPS-1 is provided in

Appendix B for the 1984 calendar year.

There were no Anomalous Measurement Reports made for the calendar year

of 1984.
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Essentially, all samples required by the PNPS-~1 Technical Specifications
were collected on schedule. The only exceptions were the unavailability
of one milk sample location, two milk samples, one air particulate sample,
one charcoal filter sample, plus occasional failures of the air samplers,
one ay sample due to un#vailability. and three fish samples and one
lobster sample due to unavailability. 1In addition, a total of three TLDs

were found to be missing from their field locations during 1984.

These incidents affected only about 2% of the total number of samples

scheduled for collection.

The Plimoth Plantation was not available as a milk sampling location
during 1984, Plimoth Plantation informed Boston Edison in January 1981
that milk producing animals would no longer be available as they disposed
of their cow. This situation had not changed for 1984. During 1984,

two milk samples were not collected from the Plymouth County Farm and

the Whitman Farm during week number 32 (early August) due to the fault

of Boston Edison.



II.

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 essentially identical to that conducted during 1982 and @ .corporates
+supplemental provision as specified in the Sei‘'lement Agreemeut between

the Massachusetts Wildlife Federation and Boston Edison Company, June 9,

1977? The exceptions to the program are as follows:

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

2) There is no longer a milk producing cow at Plimoth Plantation. The
Plimoth Plantation location has been unavailable since 1981. The
nearest dependable cow location is at the Plymouth County Farm, which
is 3.5 miles from PNPS in the West sector.

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

boundaries.

The 1984 site Census conducted according to Technical Specification
requirements determined that there are several vegetable gardens near the
site boundary in the W-WNW and SI'-ESE sectors (see Appendix E). In the
ESE sector, the nearest garden is at the J. B. Work residence (0.6 miles
ESE). A sample of cabbage was collected on 9/26/84. In the west
direction, the location of the nearest observed garden of approximately
500 square feet was at the Malmagren residence (1.0 miles W). During

the nearest observed garden in the west direction was the Evan's
residence (0.7 miles W). This location did not have a garden in 1984.
Another sample of rhubbarb was collected on 9/26/84 from the Jenkins

residerce (1 mile SE).




A sample of rhubbarb was collected from this location on 9/26/84. 1In
addition to the above, a sample of beet leaves was obtained from the

Whipple Farm (1.5 miles SSW) on 9/26/84.

In perspective, cows and goat locations within a 5 mile radius of

.
PNPS-1 are rare and transitory at best. It is extremely unlikely that
the cow-milk pathway could be responsible for even small doses to any

member of the gemeral public.



Results and Analyses

This section summarizes the results of the analyses of environmental
media samples in compliance with the monitoring program described in
Appendix D. The section is divided into sub-sections, each of which

describes a particular 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 BRMAP3.

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:

the mean value of all measured concentrations;

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

the lowest and highest calculated concentrations;

the number of positive measurements divided by the total number

of measurements.




Entries listed under the heading LLD* are the required LLDs that are to be

met per PNPS-1 Technical Specification requirements.

The results of ERMAP are provided in each subsection for the appropriate
media.

.
In addition, plots of measured concentration as a function of sampling
time are included for certain isotopes in certain media in an effort to

simplify interpretation of the results.

Sample station identification numbers used by the ERMAP program are

provided in Table III-A-1,

*Lower Limit of Detection
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Media

Air Particulate
and
Todine Filters

Waterborne

Shellfish

Algae (Irish Moss)

Lobster (Arthropods)

Fish

Sediment

TABLE III-A-]

Sample Station Identification Codes

Station Code
Number

1

12
13
14
19

21

22
28
29
96

97
99

11
12
13
14
15
24

Station Location

Warehouse (0.03 mi-SSE)

Rocky Hill Road (0.8 mi-SE)
Rocky Hill Road (0.3 mi-WNKW)
Property Line (0.34 mi-NW)
Pedestrian Bridge (0.14 mi-N)
Overlook Area (0.03 mi-W)

East Breakwater (0.35 mi-ESE)
Cleft Roak (0.9 mi-S)

Plymouth Center (4.0 mi-W-WNW)
Manomet Substation (2.5 mi-SSE)
East Weymouth (control-21 mi-NW)

Discharge Canal
Bartlett Pond (1.7 mi-SE)
Power Point (control 7.8 mi-NNW)

Discharge Canal Outfall
Warren Cove

Duxbury Bay

Manomet Point
Marshfield (Control)

Discharge Canal Outfall

Manomet Point

Ellisville (Control, 8 mi-SSE))
Brant Rock (Control, 12 mi-NWN)

Vicinity of Discharge Canal Off-
shore

Offshore (Control)

Scituate (Control)

Round Hill Point-Offshore-
(Control)

Vicinity of Discharge Canal
Warren Cove

Duxbury Bay (Control)

Vicinity of Plymouth Beach
White Horse Beach

Auto Trawl
Station-Offshore-(Control)
Offshore-(Control)

Cataumet, Bourne-(Control)
Priest Cove-Offshore-(Control)
Mouth of North River-Hanover
(Control)

Nantucket Sound (Control)
Provincetown-Offshore (Control)

Rocky Point

Warren Cove

Duxbury Bay

Plymouth Beach
Manomet Point
Marshfield (Control)



TABLE III-A-1
Sample Station Identification Codes

Media Station Code Station Location
Number
Milk 1 Plymouth County Farm (3.5 mi-W)
21 Whitman Farm (Control-2]1 mi NW)
Cranberries 13 Manomet Point Bog (2.5 mi-SE)
14 Bartiett Road Bog (2.8 mi-SSE/S)
23 Pine St. Bog (Control-17 mi-WNKW)
-~
Vegetation 11 Plymouth County Farm (3.5 mi-W)
16 Work Residence (0.6 mi-ESE)
17 Evans Garden (0.7 mi-W)
27 Bridgewater Farm
(Control-20 mi-W)
43 Whipple Farm (1.5 mi-SSK)
75 Malmgren Residence (1.0 mi-W)
76 Jenkins Residence (1.0 mi-SE)
Beef Forage 11 Plymouth County Farm (3.5 mi-W)
21 Whitman Farm (Control-21 mi-W)
27 Bridgewater Farm

(Control-20 mi-W)

*Unavailable during 1984.
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ITI.A. Air Particulate Filters

Sampie collection systems consisting of a cellulose particulate filter
and a charcoal filter cartridge are used to collect particulate matter
and fodine nuclides respectively. Analyses of the particulate filters
for beta radiation is performed weekly. In addition, quarterly
composite particulate samples are analyzed for gamma emitting
nuclides. Table III-A-2 presents the results of the ERMAP for air
particulate analyses. (The station identification numbers correspond

to the locations identified in Table III-A-1).

For ease of interpretation of these measurements, a plot of gross beta
activity vs. time for all indicator stations is provided in Figure

III-A-1 and for the control station in Figure III-A-2.

The air particulate filter at Station #00 (Warehouse) for w ek number
51 was not analyzed as the filter was lost by Boston Edison during

sample preparation.

During 1984, there were several instances of low sample volume due to a
variety of causes, such as power failures, motor failures, broken
fittings, and crimped sample lines. Of these, there were two instances
which resulted in the MDC not being met. The MDC was not met for
Station #07 (Pedestrian Bridge) collected on 5/29/84 due to a low
sample volume which was the result of a motor failure of the air
sampler. In addition, the MDC was not met for Station #00 (Warehcuse)
collected on 10/1/84 due to a low sample volume which was the result of

lumber leaning on the line, thus blocking the flow.

3-5
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Positive measurements of a specific nuclide characteristic of reactor
operation (CO-60) were observed in five quarterly composite samples.
The following stations had positive measurements of Co-60: Warehouse
(Station #00-0.03 mi-SSE), second and third quarter composites;
Pedestrian Bridge (Station #07-0.14 mi-N), third and fourth quarter ‘
composites; and, Overlook (Station #08-0.03 mi-W), third quarter \
composite. These three stations are the closest stations to PNPS. The |
highest mean concentration of Co-60 was observed in the Overlook third
quarter composite sample. The positive indications of Co-60 were due
to the effluents of PNPS-1. The only other positive measurements ‘
observed in the quarterly composite samples were due to naturally }

|

occurring nuclides (Be-7, AcTh-228 and K-40).

|
However, even if an individual were to breathe air with the Co-60
concentration (589+-53)E-5 pCi/m’, the maximum exposed individual

would receive an annual dose of about 0.00008 mrem to the total body

and about 0.031 mrem to the maximum exposed organ (Teen-Lung).

mrem-year, there was clearly no significant environmental effect
observed in the air particulate media as a result of the operation of

|

|

In consideration of the natural background dose rate of 80 to 100
|

PNPS-1. ‘
|
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TABLE III-A-2
ERMAP RESULTS-AIR PARTICULATE FILTERS

MEDIUM: AIR PARTICULATE UNITS: PCI/CU, M

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

HHHERR RN FHEER AR R R EEE AR REA R
RADIONUCL I DES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NDN-ROUTINE ) # LLD NO. DETECTED## NO. NO. DETECTED## NO. DETECTED##
GR-B  (570) .01 {2.31¢% JA)E -2 07 (2.7¢% +3)E -2 (2.4 % 2)E =2
{( 0) { 4,7 - 1490.0)E -4 ( 5.6 - 14%0.0)E -4 {5.5- &5.1)E -3
#(510/518)¢ #{ 50/ 52)+ #( 51/ 52)%
BE-7 (&) { 3.6 ¢ JIE -2 06 (3.8¢ J1JE <2 W 8 AE -2
{ 6) {2.7- A9 -2 ( 3.6 - 4.2)E -2 { 2.7 - A44)E -2
# 40/ 40)# # 4/ 4n # 4/ 4)»
K-40 ( 44) ( 6.3 ¢ JJIE -3 06 (9.2¢ 1.4)E -3 { 4.9 ¢ 1.2)E -3
{ 0) (~1.9 - 14,0 -3 ( 6.9 - 14.0)E -3 {2.0- 8.0)E -3
# 5/ 40)# # 0/ 4)» 1/ 4)¢
CR-51 ( 44) (4,2 ¢ 3.4)E -4 0 (1.9 1.1)E -3 { 1.7 ¢ .7)E -3
{ 0 (4.8 - 4.8)E -3 (-5.5 - 45.4)E -4 ( 4.2 - 35.0)E -4
¢ 0/ 40)+ # 0/ 4)+ ¢ 0/ 4)»
MN-54 ( 44) (4.9¢ 3.0 -5 o0 (2.1¢ 1.0)E -4 (482 11.1)E-5
t 0 (-4.5 - 4.4)E -4 ( 2.0~ 42.1)E -5 {(-2.0 - 3.2)E -4
# 0/ 40)# 0/ 4)s t 0/ 4)»
C0-53 ( M4) 02 {-3.3 ¢ 3.4)E -5 08 (9.2¢ 13.9E -5 {-1.1 100.5)E ~¢
{ 0 (-4.2 - 3.5)E -4 (-2.9 - 3.5)E -4 (=2.3- 28E -4
# 0/ 40)# # 0/ 4)# # 0/ )¢
FE-59 ( 44) £ 1.9 4 9)E -4 17 (7.02 3.3)E -4 {602 12,3)E -3
{ 0 (-1.1 - 1.4)E -2 (-1.6 - 13.9)E -4 (-1.5 - 4,1)E -4
# 0/ 40)» # 0/ 4)» # 0/ 4
CO-60 ( #M4) .02 (4,114 1.4)E -4 08 (1.71¢ 1.4)E -3 (-1.4 ¢ S3.5) -6
{ 0) {~5.3 - $8.9) -4 { 8.4 - $589.0)E -5 {~1.2 - 1.3)E -4
# S5/ 40)% #H 1/ )¢ # 0/ 4)¢
IN-65 ( 44) { &3 3 7.8)E -5 07 (4,9¢ 3.2)E -4 (-1.4¢ 2.9)E -4
{ 0 {-1.0 - 1.8)E -3 (~1.3- 13.9)E -4 (=6.2 - 7.2)E -4
¢ 0/ 80)¢ # 0/ 4)» 8 0/ 4)*

¢ NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,

¢+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(I1.E. >3 STD DEVIATIONG) IS INDICATED WIT' #( ),
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TABLE III-A-2
(CONTINUED)

MEDIUM: AIR PARTICULATE UNITS: PCI/CU. N

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

FEREPHEERREEEREEES FEREEER AR AR R R REENE FEREREEEEEREEINE
RADIONUCL IDES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NDN-ROUT INE ) # (48 NO. DETECTED## NO. NO. DETECTED#+ NC. DETECTED##
IR-95 ( 44) (-1,0 ¢ .B)E -4 15 (44¢ 2.1)E-4 (-5.4¢ 37.8)E -5
{ 0) {-1.9 - .9)E -3 {(-1.1 - B.7)E -4 (-1.1 - S)E -3
# 0/ 40)¢ # 0/ 4)» 8 0/ 4)¢
NB-95 ( 84) (-9.0¢ 40.3)E -6 08 {(2.5¢ 2.1)E-4 t .14 .8)E -4
(0 (4.4 - 7.3)E -4 (=2.7 - 7.3)E -4 (-6.6 - 31.0)E -5
#H 0/ )+ # 0/ 4)s # 0/ 4)+
RU-102 ( 44) (-1.42¢ 41)E-5 19 11L.2% I)E -4 { 1.1¢ SIE -4
( 0) {(-5.6 - &.7)E -4 (8.2 - 33.4iE -5 (2.1~ 2.9 -5
# 0/ 40)s # 0/ 4)¢ # 0/ 4)+
RU-106 ( 44) {192 2.8)E -4 06 (1.21%2 1.1)E -3 (7.6 ¢ 7.9)E -4
( 0) (4.2- 393 -3 (-1.5 - 3.5)E -3 (=2,6 - JE -3
# 0/ 80)% 0/ 4)¢ # 0/ 4
I-131 ( 44) (1.7¢2 2.0)E -4 0 -€ 3.7 IE -3 (-8.0¢ 25.2)E -5
( 0) (-2.8 - 3.0)E -3 { 1.0 - 3.0)E -3 (=6.7 = 3.9)E -4
# 0/ 40)¢ # 0/ 4)¢ # 0/ 4)»
CS-134 ( 44) .01 i-9.0¢ 3.4)E -5 10 (1.6% 1.3)E -4 (-1.2 ¢ 1.4)E -4
( 0) (-7.5 - 4.9)E -4 (-1.7 - 4,9)E -4 (-3.9 - 2.8)E -4
# 0/ 40)+ # 0/ 4)s # 0/ 4)#
CS-137 ( W4) .01 (1.5¢ 3.1)E -5 00 (1.8¢ JIE -4 (-1.3¢ 6.0 -5
{ 0) (5.1 - 3.5 -4 { 2.8 - 3M9E -5 (-1.4 - 1.3)E -4
# 0/ M)# ¢ 0/ 4)» £ 0/ )¢
BA-140 ( M4) (-1.9 ¢ 1.3)E -4 21 (7.0 4.4)E -4 (7.0t 4.4)F -4
t 0) {~1.9- 2.2t -3 (-3.6 - 14.3)E -4 (=3.6 - 14.3)E -4
# 0/ 40)% # 0/ 4)¢ # 0/ 4)¢
CE-141 ( 44) (9532 3JANNES 03 (23¢% 1.7)E -4 (1.4¢ 1.1)E -4
{ 0 (3.6 - &4.6)E -4 (7.1 - &66.3)E -5 {=7.1 - 36.7)E -5
# 0/ 40)# # 0/ 4 £ 0/ 4)»
CE-144 ( 84) (-9.6 ¢ 12.0)E -5 07 (62¢ 2.3 -4 (4.9¢ 3M.7)E -5
{ 0) (-1.7 - 1.5)E -3 (5.1 -~ 96.4)E -5 (6.1 - 10.1)E -4
# 0/ 40)+ £ 0/ &) # 0/ 4)»

¢ NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.

#¢ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )e,



TABLE III-A-2
(CONTINUED)

MEDIUM: AIR PARTICULATE

UNITS: PCI/CU. M

INDICATOR STATIONS STATION WITH HIGHEST MEAN  CONTROL STATIONS
FEELERERRT R0 FHERER AR RRERERRARERR I R R R R
RADIONUCL IDES MEAN A MEAN
(ND. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NN-ROUTINE)® LD NO. DETECTED#+ NO.  NO. DETECTED#+ NO. DETECTED#+
AC-228 ( M) (2.4¢ 1.3 -4 09 (7.8% B.5E-4 (45% 2.3E-4
( 0) (-1.0 - 3.2)E -3 (6.2 - 32.2)E -4 { 5.8 - 111.0)E -5
# 1/ 40)% e 1/ 4)+ # 0/ 4)+

¢ NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.
#¢ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #(
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II1.B. Iodine

The same sample collection systems used to collect airborne
particulates 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
III-B-1. It is not apparent from this table that the mean value of
the calculated concentrations for the indicator stations is greater
than the mean value for the control station. The 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.

One charcoal rilter sample was not analyzed due to tie fault of Boston
Edison. The charcoal filter sample for Station #17 (Manomet) was not

analyzed for week number 18 as a blank filter was mistakenly submitted
for analysis. In addition, the charccal filter was then placed in the

field at Station #17 for week #20.

The MDC for iodine analysis was not met for two samples at two
different stations. The MDC was not met for Station #07 (Pedestrian
Bridge) collected on 5/29/84 due to a low sample volume which was the
result of a motor failure of the air sampler. In addition, the MDC was
not met for Station #00 (Warehouse) collected on 10/1/84 due to a low
sample volume which was the result of lumber leaning on the sample

line, thus blocking the flow.

There was clearly no significant environmental effect observed in the
airborne gaseous 'odine collection media as a result of the operation

of PNPS-1.



TABLE II1I-B-1
ERMAP RESULTS-CHARCOAL FILTERS

MEDIUM: CHARCOAL FILTER UNITS: PCI/CU. N

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

HHEERREEERRRRERE S FHEERER R RERER A PRI
RADIONUCL IDES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTED#+ NO. NO. DETECTED## NU, RTeCTED#s
I-131 (572) .07 {-3.0 ¢ .S)E -3 06 (-3.42% 12.2)E -4 (-2.6% 1.3)E -3
{ 0 (9.4 - 2.8)E -2 (<28~ JHE-2 (=34~ 1.9 -2
# 0/520)# # 0/ S2)# € 0/ S2)#

¢ NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPCRT.

#+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(I.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )%,
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I11.C. Soil

Soil surveys at eleven locations are required once every three years in
compliance with the revised Technical Specifications which went into
effect on April 19, 1977. These in-situ surveys were conducted during
May, October and December of 1982. The results of these surveys are

included in fppendix C of this report.



S S,

III1.D. Direct Radiation

Continuous Thermoluminescent Dosimetry

Thermoluminescent dosimeters (TLD) of the CaS0.(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 III-D-1.

Tables III-D-2 through III-D-5 show quarterly average doses from

direct gamma radiation in uR/hr at these stations.

In addition to average doses for each TLD for each readout
period, geographic regional average doses for sectors of
different nearness are computed; viz, in immediate proximity to
PNPS, mor. 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
(orimarily OA, PB, and 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 miles (distant
neighborhood and background) 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 *n distance variations beyond the site
ftself. Thus, beyond the "exclusion area" (for this purpose, the

0.25-0.7 mile region), dose rates show no significant plant



effect; populated areas are therefore beyond the limits of

elevated dose rates.

Field Survey

A gamma exposure survey of Plymouth Beach and Priscilla/White
Horse Beach was conducted during July of 1984. The results of
this most recent survey are in agreement with the last seven
beach surveys conducted for 1977 through 1983. In addition, a
comprehensive soil survey of 11 locations was conducted during
the spring and fall of 1982. This study included both gamma
exposure rate measurements and in-situ gamma spectrometry
analysis for each location. Laboratory soil analyses were also
conducted for selected locations. The results of this study are
presented in Appendix C. The latest gamma exposure survey was
conducted using a Reuter Stokes RS-111 high pressure ion chamber
(HPIC), Serial Number 4-1656. The design and calibration of this

instrument were described in the above report.*®

The present survey was designed to detect differences in the
external exposure rate encountered at beaches near the plant
(Plymouth and Priscilla/White Horse) and a control location
(Duxbury). The detector's calibration was checked before each
measurement. The data (Table III-D-7) indicate that the exposure
rates at Plymouth Beach (behind Berts Restaurant) 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. Plymouth Beach (Outer) showed a slightly elevated
exposure rate most likely due to a different beach sand
composition at the 1984 measurement site of course sand and small
stones. It has been demonstrated that proximity to beach stones
results in higher exposure rates than in sandy areas (see Annual

Report No. 10).

This survey indicates that the natural background exposure rate
at beaches near Pilgrim Station is probably 6-11 uR/hr. These
results are in complete agreement with similar measurements
performed in Maine®, where the natural background exposure rate
at shoreline locations was found to vary between 6.6 and 14.5
uR/hr. These exposure rates were also found to vary directly

with the size and proximity of granite outcroppings®.

These lTatest 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 9.3 to 10.5 uR/hr with

an average of 9.7 uR/hr.

The survey results are within the expected natural background

exposure rates in the northeastern part of the United States.
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GAMMA EXPOSURE (TLD) DATA FOR QUARTER #1 1984

EOrXGUmXXTOMMOO om>»
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X X0 X
rro

Geographical Regional Averages

Near Plant (0-.16 mi.)
Exclusion Area (.25-.68 mi.)
Distant Nbrhood (.7-6.5 mi.)
Background (8-21 mi.)

TABLE II.-D-2

Micor/
Hour

.87
.92
A7
.60
.95
.27
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for this period are:

16.02
7.36
6.90
7.62
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TABLE III-D-3

GAMMA EXPOSURE (TLD) DATA FOR QUARTER #2 1984

Micror/

Station Hour
cp 15.20
CR 3.52
CS 2.34
ER 1.78
Ew 2.08
KS 16.17
MB 2.12
. ME 6.50
MP 3.87
MS 4.04
NP 3.97
PC 0.16
SA 2.86
SP 2.22
SS }.32
WR 3.29
BD 2.09
EB 3.84
EM 1.52
MT 1.73
OA 18.55
PA 10.60
PB 18.59
WH 2.57
A y.7?
B 2.75
C 3.65
D 1.81
£ 2.86
F 3.27
G 2.83
H 4.74
I 8.28
J 14.13
K 21.63
L 17.31
PL 5.0%
WS 12.24
HB 4.08
RL 2.61
RL 3.94

Geographical Regional Averages for this period are:

Near Plant (0-.16 mi.) 14.99
Exclusion Area (.25-.68 mi.). 3.49-
Distant Nbrhood (.7-6.5 mi.) 6.69
Background (8-21 mi.) 5.86
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TABLE III-D-4
GAMMA EXPOSURE (TLD) DATA FOR QUARTER #3 1984

Micror/
Station _Hour +- 2 Sigma
cp 6.24 +- 1.55
CR 7.71 +- 2.15
CS 1.84 +- .38
ER 7.16 +- 1.83
EW 9.37 +- 2.21
KS 8.89 +- 4.00
MB 8.54 +- 3.01
E ME 1.77 +- .62
MP 9.83 +- 3.35
MS 14.67 +- 6.12
NP 6.16 +- 1.44
PC 6.90 +- 2.27
SA 15.52 +- 3.44
SP 7.92 +- 1.80
SS 7.47 - 2.50
WR 9.82 +- 1.56
8D 6.98 +- 1.54
EB 9.25 +- 3.05
EM 7.85 +- 4.22
MT 6.46 +- 1.72
OA 19.70 +- 5.08
PA 11.08 +- 2.01
PB 20.47 +- 4.94
WH 7.8) 4= 2.55
A 8.88 +- 3.3
B 9.22 +- 4.60
C 8.39 +- 2.51
D 7.58 +- 2.43
E 7.70 +- 2.24
F 6.49 +- 2.51
G 10.93 +- 2.52
H 10.35 +- 4.22
I 6.77 +- 3.43
J 5.77 +- 1.97
K 7.28 +- 1.58
L 11.69 +- 4.21
PL 7.84 +- 2.42
WS 20.85 +- 7.67
HB 8.24 +- 2.64
RL 1.39 +- R R
RL 1.79 +- .68
Geographical Regional Averages for this pericd are:
Near Plant (0-.16 mi.) 18.03 += 6.14
Exclusion Area (.25. 68 mi.) 8.34 +- 2.95
Distant Nbrhood (.7-6.5 mi.) 7.58 +- 3.01
Background (8-21 mi.) 8.90 +- 3.3)
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TABLE III-D-5
GAMMA CXPOSURE (1LD) DATA FOR QUARTER #4 1984

Micror/
Station Hour +- 2 Sigma
cp 13.08 - 347
CR 2.27 +- 1.01
CS 1.84 - 1.04
ER 3.96 +- 1.67
EW 3.68 4= 1.14
KS 10.53 +- 5.39
MB 3.20 - 1.08
B ME 3.78 +- 1.42
MP 3.7 4= 1.52
MS 2.66 = .97
NP 3.42 +- 1.19
PC 1.55 - .67
SA 2.64 - 1.08
SP 5.82 +- 1.02
SS 3.25 +- .67
WR 1.44 +- .53
8D .64 = .37
EB ND* +- ND
EM 1.80 - .58
MT 2.12 += 1.23
0OA 6.28 +- 1.75
PA .98 +- .69
PB 10.38 +- 3.39
WH 4.75 +— 1.81
o 2.12 +- .68
B 4.08 +- 1.00
C 2.25 +- .68
D ND +- ND
3 2.40 4= 44
F 2.83 +- 50
G 3.63 +- .83
H 2.70 4= 1.02
I 8.97 +- 4.46
J ND +- ND
K 9.77 +- 4.79
L $5.33 +- 1.98
PL 3.13 4= 2.03
WS 6.76 - 3.59
HB 3.78 +- 1.21]
RL 2.01 +- 97
RL 1.93 +- 95

*ND - No data due to missing TLD.Geographical Regional Averages for this
period are:

Near Plant (0-.16 mi.) 6.10 - 3.05
Exclusion Area (.25-.68 mi.) 3.46 rou 1.64
Distant Nbrhood (.7-6.5 mi.) 4.82 +- 2.57
Background (8-21 mi.) 4.67 +- 3.30




QUARTERLY AVERAGES FOR GAMMA EXPOSURE RATES

1ST QUARTER 2ND QUARTER 3RD QUARTER 4TH QUARTER
STATION MICROR/HR MICROR/HR MICROR/HR MICROR/HR
1
.
cp 5.87 = 136 15.20 . ?g: ?;f - ng ';gg - 17
o 4 ge v xR R TN 38 1.88 o e+
cs 1.1 .- 0.28 2.34 067 716 +- 183 = .- '.o;
R 3-8 SR & /- S - 0% 9.3 & 2 165 o 1
W 6.95 - 1.10 2.08 . 345 5.89 .- 400 y b .- .14
K5 7.27 .- in 16.17 s 0 72 8 54 - 3.01 0.53 - 5.39
- - - A T ol o 3 18
ME 1.35 *- 0.5! 6.50 . 2’38 9.83 ‘- 335 2o .- '.42
“o 9.57 - 3.04 3.87 . s By - ol Ly .- .52
L3 10.95 .- 2.56 4.04 - 1 98 4 .- 1 o4 3-‘6 .- .97
NP 6.36 ‘- 1.73 YW e 0.8 - - 2 5 : - 1.19
PC 5.43 *- 2.24 0.16 - ) o8 15,82 ‘- 3 46 222 .- '.67
SA 14.50 .- 3.05 2.86 .- o 76 7 92 ‘- 1.80 e = '.gg
5P 7.31 ‘- 1.50 - R 7.41 . 2.50 3 SN .67 g
5$ e M . T 9.82 4. 1.56 1.44 ' e
i 9.01 *- 1.64 3.29 s 0.67 598 .- 1 54 g .- .5; 3-05
- 3'83 - g+ §33 i &1 9.25 4. 3.05 N ool HgS,.,
e - 9.10 ’- - 152 . 0.8 7.85 4. S22 1.80  »- 8 ©Om <.
fe - ' S ol 58 o AN 212 e 123 R7»=
o M7 5.78 *- 1.42 1.73 - 390 19 70 5 08 g » 4 & §<~
OA Ta o 4 3.95 < A A 11.08 o 2.0 B = i )
PA 7.68 ‘- 2.08 10.60  »- 4 20,48 = 4.9 g e .69 ms,
P8 17.47 ‘- 2.86 18.59 ‘- 119 7.8 o 2 55 X & 3.39 MMO
WH 5.37 - 1.21 2.57 .- . . I3 1.81
) 0.74 .88 ‘- . 2.12 .- .68
A 6.02 . 2.33 1.77 - .
0.38 9.22 .- 4.60 4.08 .- 1.00
B 9.15 *- 2.88 2.75 *- 2.5
» g 0.65 8.39 ‘- : 2.25 - 68
c 7.67 * 2.1 3.65 '
0.82 7.58 - 248 ND o= ND
o 6.15 & 2.37 1.8 2 2
3 1.15 7.70 .- . 2.40 ‘- .48
£ 6.62 .- 2.20 2.86 4 .
0.29 6.49 .- 2.51 2.83 - 50
F 5.00 *- 1.1 3.27 - ; -
- 5 0.56 10.93 - 2.%2 3.63 ’ .83
G 8.21 .- 1.97 283 = i v g > '
H 10.78 1.65 §.718 - " - . .02
. 7.58 6.77 - 343 8.97 - 4.46
1 5.30 ’- 1.49 8.28 ¢ G- B >~ e k. e .
J 4.4 .- 1.54 14.13 - 348 i oG % - P - .
K 6.73 ’- 1.02 21.63 ¢- ' e e ) - i .
. 11.87 .- 3.20 17.31 *- . ‘ . . .98
L ) 1.8 7.84 - 2@ 3.13 ¢ 2.03
" - S © -3 SR 2085 +- 167 6.6+ 3.5
WS 20.48 ’- 2.96 12.24 - . g i 2 64 . b -3
. .17 8.2¢ ' : 378 . 1.2
HB 7.78 ¢ 1.8) 4.08 . 119 139 2 kY 2 01 i &
" - “ = -~ A ¥ - 1,79 e~ .68 1.93 o ‘
’L 9.73 o 2.19 3.94 - d : . .95

*ND - No data due to missing TLD.



TABLE III-D-7

1983 DIRECT RADIATION SURVEY RESULTS

Location

White Horse Beach
(near Hill P. Avenue)

White Horse Beach
(in back of Blue Sail Bar)

Plymouth Beach
(outer beach)

Plymouth Beach
(inner beach)

Plymouth Beach
(behind Berts Restaurant)

Duxbury Beach (Control)
(ocean side)

Exposure Rate
(uR/hr+-1 sigma)

6.8+-0.5

7.2+-0.4

10.2+-0.4

7.4+4-0.6

6.8+-0.4

7.44+-0.4
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Beach Terrain

Sand with large amount of
course gravel, granite
boulders near beach area
(within thirty feet).

Sandy with small amounts
of gravel.

Sandy with small amounts
of gravel.
Sandy.

Sandy.

Sandy with course gravel.



IIT.E. Waterborne

Samples of seawater are collected at three locations, the Discharge
Canal (Station 11), Bartlett Pond (Station 17 - 1.7 mi - SE) and Powder
Point (Station 23 - 7.8 mi - NNW). The Discharge Canal sample is
collected by a continuously compositing sampler which extracts a sam ‘e
of about 20 ml of water from the Disrharge 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.

There were positive measurements of nuclides characteristic of reactor
operation observed at the Discharge Canal in five samples during the
second and third quarters of 1984. There were positive measurements of
Cs-137, Co-60 and XK-40 in these five samples from the Discharge Canal.
The other samples from the Discharge Canal, and the majority of samples
from Bartlett Pond and Powder Point resulted in positive measurements

of only K-40.

The observed concentrations of Cs-137 and Co-60 were the result of
PNPS-1 liquid releases. However, the observed concentrations of K-40

were due to the natural occurrence of this nuclide.

In addition, there were indications of the presence of H-3 (activity
greater than three times the standard deviation) in the second quarter
composite sample for the Discharge Canal and Bartlett Pond. The

highest mean concentration occurred at the Discherge Canal.

It is important to note that since seawater is rot potable, the
presence of the Cs-137 and Co-60 concentrations do not represent a

significant potential source of dose to the general public.

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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TABLE III-E-l
ERMAP RESULTS-WATERBORNE

MEDIUM: SEAWATER UNITS: PCI/KG
INDICATOR STATIONS STATION WITH HIGHES™ MEAN CONTROL STATIONS
HHEERERER AR FHEREER NP AR ERRR RIS FHER R IR
RADIONUCL 1DES MEAN MEAN L
(NO. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTEDa# NC. NO. DETECTED## NO. DETECTED##
FE-7 ( 3%) {153 | 11 (S.2¢ 2.0 O (1.3 LAOE O
t 0 (-1.8 - 1.8 1| (6.4 - 15.9E 0 (-6.4- 7.3 0
# 0/ 24)» & 0/ 12)% # 0/ 12)¢
K-40 ( 3%) ( 1.6 ¢ JIE 2 3 (%03 JE 2 (2.7 ¢ JIE 2
{ 0 (-1.3 - 32.5)E 1 {2.5- 3.3E 2 ( 6,9~ 359.00E 0
13/ 24)% # 12/ 12)% # 11/ 12)%
CR-51 ( 38) (6.4 ¢ 16,9E -1 17 (1.2¢ 2.2)E O (-1.4¢ L7E O
( 0) (" Q» o - ’.B,E l "7.0 ' 18.0)5 0 “X.l . 05)5
8 0/ 24)¢ # 0/ 12)# # 0/ 12)¢
MN-54 ( 3%) 15. { 9.6 2 15.2)E =2 37 (27% &1+ (2.2¢ 16.5)E -2
( 0 (-1.6 - L 0 (-1.1 - 1.2 0O {=§.1 - JIE 0
# 0/ 24)¢ # 0/ 12)¢ # 0/ 12)¢
C0-58 ( 36) 15. (6.1 ¢ 15.8)E -2 17 (S.78& 16.3) -2 (-8.7¢ 3.3)E -
{ 0) (1.5~ 2.48E v (6.6 = 11.1)E -4 (=2.5 - 1,.0)E 0
# 0/ 24)¢ # 0/ 12)% # 0/ 12)¢
FE-59 ( 36! 30, {2.8¢ 4.4)E -] 17 (7.3% AME -1 (6,82 4.8 -1
{ 0) (=2.7 - S.5)E 0 (2,2~ S0 0 (=2.1 = &.8)E ©
# 0/ 24)» # 0/ 12)% s 0/ 12)%
C0-60 ( 36) 15, { 2.6 ¢ 2 0 11 (52: 21K 0 (8.4 ¢  3.4)E -
{ 0) (-1, - 23.3)E 0 (-5.3 - 233.0)E -1 (-4,0 - SIE 0
8 5/ 24)s # 5/ 12)¢ & 0/ 12)¢
IN-65 ( 3%) 30, (-2.3 ¢ 4.5)E -1 17 (~1.5 ¢ 6.6)E -1 (-4.6 ¢ 5.3)E -}
{ 0) (=3.9- 3.3 0 (3.4~ 3.0 0 (=41~ (1.8 O
o 0/ 24)¢ # 0/ 12)8 e 0/ 12)¢
IR-95 ( 3%) 10, (372 31K~ 17 (4.9¢ 4,4)E -] (<232 S8k -}
( 0 (=23~ 3.7 O (=1.6 - 3.7E 0 (-4.2~ 37 0
¢ 0/ 24)% # 0/ 12)¢ # 0/ 12)

*  NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE CREATER

THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,

o+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #(
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TABLE III-E-1
(CONTINUED)

MEDIUM: SEAWATER UNITS: PCI/KG

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

FEEEREERRREARERERS FREEEERERRRERERRARREEENE FERRERRREEERERSS
RADIONUCL 1DES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NDN-ROUTINE ) # LLD NO. DETECTED#+ NO. NO. DETECTED## NO. DETECTED#+
NE-95 ( 3%) (202 2.1)E -1 17 (3.6¢ 2.8)E -1 {438 SNk~
{ 0 (-2.0 - 1.6)E 0 (9.5 - 16.4)E - (7.3 - 19.3)€ -}
# 0/ 24)¢ # 0/ 12)¢ # 0/ 12)#
RU-103 ( 36) (-7.8¢ 2.0)E -1 17 5,52 3.2)E -1 (8.0t 2.7 -1
{ 0) -23- 2.1k 0 (=23~ 2.1)E 0 {-2.2 - ME 0
# 0/ 24)% # 0/ 12)¢ # 0/ 12)%
RU-106 ( 36) (-2.8¢ 1.ME O 28 (352 2.1 0 (352 2.1 ©
( 0 (=2.7 - e 1 (5.4 - 14.7)E 0 (5.4 - 14.7)E O
# 0/ 24)% # 0/ 12)s # 0/ 12)+
I-131 ( 3%) (-3.0¢ S.6)E -1 23 (28s S.AE-] (28¢ S.ME -1
{ 0 (5.6 7.5 0 (-3.8- 3.9E 0 (-3.8 -~ 3.5E 0
# 0/ 24)¢ # 0/ 12)% # 0/ 12)¢
CS-134 ( 36) 1S, (-5.7¢ 2.1)E -1 11 (<2.0%t 3.4)E -1 {(-9.5¢ 1.9 -
( 0 (2.6 - 2.3)E 0 (-1.9- 2.3 0 {(<2,0 - =00 ¢
# 0/ 24)% & 0/ 12)% # 0/ 12)%
CS-137 ( %) 15. (8.1t A1) -] 1 tLTE JIE 0 (-2.5¢ 2.2}~
( 0 (-1,3- T.1)E O (=2.0 = 70.7)E -1 (-1.8 - b)E 0
# 4/ 24)% £ 4/ 12)% # 0/ 12)¢
BA-140 ( 3%) 15. (-5.7¢ 2.2)E -1 17 (-5.2¢% 1.8)E ~§ (<7.9¢ 42 -1
( 0 (=3,3 - 1.3)E 0 {-1.5 - B 0 (=3.0 - 1.5 0
# 0/ 24 # 0/ 12)¢ $( 0/ 12)¢
CE-141 ( 36) (1.42 3.7)E -1 17 (422 S.5)E -1 (2,02 4.2)E -1
{ 0 (-3.8- 3.8 0 (<2.9- 3,8E 0 (-2,3- 3.2)E ¢
# 0/ 24)» # 0/ 12)¢ # 0/ 12)
CE-184 ( 34) (-5.0¢ 9.9)E -1 28 (1.5¢ 1.7)E ¢ (1,5¢ L.DE O
( 0 (8,2~ 9.0 0 (<7.0- S9.4E 0 (7.0 - 9.4 0
# 0/ 240 & 0/ 12)# # 0/ 12)»
AC-228 ( 36) (1.7 ¢ W 0 11 (2.8¢% 1.1E O (8.5¢ 9.1)E -~
{ 0) (3.5 - 10.4)E 0 (3.5 - 10.4)E 0 (=3.3~- S.8E ¢
¢ 0/ 24)¢ # 0/ 12)¢ ¢ 0/ 12)%

¢ NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.

#+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( ),
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TABLE III-E-]
(CONTINUED)

MEDIUM: SEAWATER UNITS: PCI/KG

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

FHRREERRRRER AR FEHER PR RARERRE LR ER R FRERERRRERRRE RS
RADIONUCL IDES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTED#+ NO.  NO. DETECTED## NO. DETECTED##
K3 (12 330. (8.9¢ S.5E 1| 11 (1.3¢ BE 2 (1.4 32.9E 0
{ 0) (-1.2 -~ 3.6)E 2 ( 1.0- 35.5E 1| (8.0 - 7.0 1
# 2/ 8)* # 1/ 4)s # 0/ 4)¢

#  NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.

¢+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTC
{1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( ',
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IIT.F. Shellfish

Shellfish are normally sampled quarterly from 5 locations: the Station
Discharge Canal, Duxbury Bay, Manomet Point, Warren Cove and
Marshfield. The results of the ERMAP program for shellfish are
presented in Table III-F-1. It is clear from this table that there
have been positive measurements of Be-7, Ce-141, Co-58, Mn-54 (peak),
In-65, Co-60, AcTh-228 and K-40 in samples from the Discharge Canal.

In addition there have been positive measurements of Be-7, Mn-54,
Co-60, AcTh-228 (peak) and K-40 at Manomet Point; Be-7, AcTh-228 (peak)
and K-40 at Warren Cove; AcTh-228 and K-40 at Duxbury Bay; and, Be-7,

AcTh-228 and K-40 at the control station in Marshfield.

The observed concentrations of Ce-141, Mn-54 (peak) Co-58, Co-60, and
In-65 were the result of PNPS-1 liquid releases. However, the observed
concentrations of Be-7, AcTh-228 and K-40 are due to the natural

occurrence of these nuclides.

However, even if a person were to consume the maximum annual quantity
of seatood (5 kilograms/year) with the highest mean concentrations of
the above nuclides, they would receive a dose of less than 0.003 mrem
to the total body and less than 0.02 mrem to the most restrictive organ

(Adult, GI-LLD).

When compared to the natural background dose rate of 80-100 mrem/year,
there was clearly no significant environmental impact observed in
shellfish as a result of the operations of PNPS-1.
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TABLE III-F-1
ERMAP RESULTS~-SHELLFISH

MEDIUM: SHELLFISH UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

*  NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICM WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,

#+  THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATELD WITH #( )",

l FREERRRREERERR AN SEERRERRERERLRHERERRRER 4 FHEFRRRRRARER RS
RADIONUCL I DES MEAN MEAN MEAN
(NO, ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
l (NON-ROUTINE ) ¢ LLD NO. DETECTED## NO.  NO. DETECTED#+ NO. DETECTED##
BE-7 ( &) { 2.1¢ HE | 13 332 BE 1| (33¢ DE 1
0) (-8.0 - 15.9)E 1 £ 3T - S.4)E 1 { 5.8~ &1.2E 0
# 10/ 32i¢ # 3/ 4)s # S/ 8)s
l K-40 ( 40) (1.0 2 JE 3 B {3352 LE 3 ( 7.7 ¢ L1 2
{ 0) {1.2- 2.1 2 ( 1.2~ 1.9)E 3 (1.9~ 1S.7)E 2
o 29/ 2)¢ s 4/ 4)s # 8/ 8
l CR-5! ( 40 (2.8¢ 7.9 0 1} (7.5% 8.1)E 0 (1.3 ¢ JE |
( 0) (=1.3 - 1.1)E 2 (-1.1 - 6.2)E | (-5.8 - JOIE !
' # 0/ 32)¢ # 0/ 8)» # 0/ 8)¢
MN-54 ( 40) 130. § 523 1.OE 0 11 (%51¢% 1.8)E 0 { 1.6 ¢ 4.5)E -1
( 0) (-1,8 - 1.6)E | { 3.2~ 160 0 {=1.7 - 2.4)E
. 8 8/ 32)¢ # 7/ B¢ ¢ 0/ 8+
C0-5¢ ( &0) 130. (-9.0 ¢ B83.0)E -2 i 129% 1.1)E 0 { 8.6 ¢ &3.0)E -3
l ( 0 (-1.3 - JE | (-, 4- B0 0 (-2.2- L.BE 0
o 2/ ) # 2/ 8)¢ s 0/ 8)¢
FE-S2 ( &0) 260, (-3.0 ¢ 2.3)E 0 15 (3.3¢ 1.0)E 0 { 9.2 2 9.3)E =1
' ( 0) (=5.3 - 2,0)E 1 ({ 8.3~ S4.4)E -1 {=3.0 - 4,7E 0
# 0/ 32)¢ # 0/ 4 ¢ 0/ 8)¢*
l CO-60 ( 40) 130, { 9.2 3.4 | 11 (3612 SIE 2 (=3.6 ¢ 4,2 -1
{ 8 (-9.0 - 8S1.00E 0 {8.9- 851 ! (=2.7 = JIE 0
¢ 12/ R2)¢ # 8/ 8¢ # 0/ 8¢
l IN-6S ( &) 260, ( 4.3¢ 3L.1E 0O i1 (1.8¢ JE | ( 3.7 % 1.8)E ©
b (=5.7 = S.2)E 1 (2.5 - S2.0)E 0 (=1.2 - 145 O
l o 5/ 32 # 5/ 8 ¢ 0/ 8¢
IR-95 ( 40) (2.3¢ 1.3E O 3 (2% 2.0 ¢ ({338 9.3)E -1
( 0) (1.9 - 1.8)E | { 1.1 - 162E 0 (-4,1 - 3.4E O
l o 0/ 3 o 0/ B Ho0/ 8
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TABLE I1I-F-1
(CONTINUED)

MEDIUM: SHELLFISH UNITS: PCI/KG WET
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATION:
FEREVRRREARRR 00 FHEFRRERRR R RRR 00000000 02 FREFRBRRERRR I
RADIONUCL IDES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NN -POUTINE )+ up NO. DETECTED#+ NC. NO. DETECTED## NO. DETECTED#+#
NB-95 ( 40) (5.82 9.4)E -1 24 (1.61¢2 B8IE 0 { 1.4 2 B 0
{ 0 (-1.1 -~ 2.0 1 ( 6.3 - 713.0)E =2 { 6.3~ T13.0)E -2
# 0/ 32)¢ # 0/ 8)» # 0/ 8)#
RU-103 ( &0) (6.6¢ 10.3)E - 13 (3.3¢ 1.9 0 { 1.42 25.3) -2
( 0) (-1.3- 2.0 1 (-1.1 - 9.4E ¢ (-1.4 - B8)E 0
# 0/ 32)s & 0/ B8)* # 0/ 8
RU-106 ( 40) {978 1235 0 13 (412 2.6 1} (-1,2¢ &1 O
{ 0 (-2.6§ - 1.7)E 2 (-2.8 - 16.9)E (=2.8 - 1.0)E 1
o 0/ 32)* e 0/ 8)» & 0/ 8
I-131 ( &) 80, (~1.3 ¢ 3.5 0 11 (2.6%2 «SE 0 (1,9 ¢ 1.4)€ 1|
{ 0 (6.8 - 4.4)E 1| (-1.3~- &,4)E 1 {=§,1 - JE 2
8 0/ 32)¢ & 0/ 8 # 0/ 8¢
CS~-134 ( 40) 80. (1.3 ¢ HLE O i (1is HE (=5.4 ¢ S.1E -}
0) (-1,5 - BE | (-1.4 -~ 42)E 0 (=2.2 = 1.3)E ¢
ol 1/ R # 1/ 8¢ ¢ 0/ 8)e
CS-137 ( 40) 80, { 3.2¢% LIE O 11 (662 2,86 O ~2.86¢ B.0)E ~¢
{ 0) {-1.2- 2ME 1} ( 2.6 - 235.0)E -1 (5.2 &4 ¢
# 4/ 22 s 4/ 8)» ¢ 0/ 8)¢
BA-140 ( 40) (7.6 ¢ {.6)E 0 13 (<7.0¢ 2.8)E © (6.4t 2.9 0
( 0) (=2.4 - 1.6)E 1 (=1.9 - AE | (-2.0 - JE
¢ 0/ 32)¢ # 0/ 8)¢ # 0/ B¢
CE-141 ( 40) {3.32 21E O 12 (5.5¢ 40 O ( 1.0 ¢ 1.8)E ©
{ 0 (=3.3 - 2.0)E 1 (=2.1 =~ 2.6 1} {-7.2- B84E 0
8 2/ 32+ e 0/ 12)¢ ¢ 0/ 8¢
CE-144 ( 40 (3.8¢ 40 O 12 t1.2% J9IE | (~2.6¢ 23E O
{ 0) (-3.4 - &.5)E 1| (=3.4 - &4.5)E | (-1.8 - NE 1
o 0/ 32)¢ o 0/ 12)¢ # 0/ 8)e
AC-228 ( 40) {32% B8)E | 13 (7.4¢ 1.0E | (1.1¢ ME |
{ 0 (1.7 - 12.3)E | (2.3~ 117.0)E 0 ( 4,2~ 287.0)E -1
o 7/ 32)¢ # 4/ 8 ¢ 3/ 8
¢ NON-ROUTINE REFERS TO THE N'MBER (F SEPARATE MEASUREMENTS WMICH WERE GREATER

THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,
THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(I1.E. >3 STD DEVIATIONS) IS INDICATED WITH #(

)¢,




IIT.G. Algae (Irish Moss)

Algae, referred to as Irish Moss or Chondrus Chrispus, is sampled
quarterly at three locations, the PNPS 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 Be-7, Mn-54, Co-58, Co-60, Zn-65, Cs-137, AcTh-228 and K-40 at the
Discharge Canal. In addition, there have been positive measurements of
Be-7, Mn-54, Co-60, AcTh-228 and K-40 at Manomet Point (Station 15 - 3
miles - SE); and Be-7, Mn-54, Co-60, AcTh-228 and K-40 at the control
station of Ellisville (Station 22 - 8 mi - SSE). Due to the positive
measurements of reactor related nuclides at Station #22, samples were
collected from another control station for the second, third and fourth
quarters of 1984. This control station was established at Brant Rock
(Station 34-12 mi-NNW). The only observed positive measurements of

Brant Rock samples were Be-7, AcTh-228 (peak) and K-40.

The measured concentrations of Co-58 Mn-54, In-65, Cs-137, and Co-60 at
the Discharge Canal are certainly due to liquid effluents from PNPS-1.
The observed concentrations of Mn-54 and Co-60 at Manomet Point and
Ellisville were the result of PNPS-1 liquid releases. The prevailing
surface currents along the shoreline in the Plymouth area is in the
southerly direction. There were no positive measurements of reactor

related nuclides at the control station in Brant Rock, approximately

twelve miles away the NNW sector.




It is important to note that due to processing and market dilution, the
presence of the Mn-54, Cs-137, In-65, Co-58 and Co-60 concentrations do
not represent a significant potential source of dose to the general
public. In fact, even direct human consumption of Algae (which to our
knowledge, does not occur) with the highest mean concentrations would
result in a dose rate of about 0.05 mrem/yr to the total body and less
than 0.03 mrem/yr to the most sensitive organ (Adult-GI-LLI, using the
models presented in Regulatory Guide 1.109) and assuming consumption of
5 kg/year of unprocessed material. When compared with the natural
background dose rate of 80-100 mrem/yr, there was clearly no
significant environmental impact observed in Algae as a result of the

operation of PNPS-1.
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TABLE I1I-G-1
l ERMAP RESULTS-ALGAE
' MEDIUM: IRISH MOSS UNITS: PCI/KG WET
INDICATOR STATIONS STATION WITH HIGHEST MEAN  CONTROL STATIONS
l FHEFERERERERER R FREREEL R AR LR NGRS FHEREREEEARERE
RADIONUCL IDES MEWN MEAN -
(NO. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
l (NON-ROUTINE)®  LLD M. DETECTED#+ N0.  NO. DETECTEDes NO. DETECTEDes
BE-7 ( 16) ( 1.4 ¢ e 2 2 (2.1% JIE 2 { 1.6 ¢ SIE 2
{0 (6.4 - 25.2€ 1 (8.3- 45.8E 1 (82~ 4%4.0F 0
o 7 8 o 5/ Sie o &/ 8
l K-80 { 16) (63¢ .NE 3 11 (7.9¢ .NE 3 (642 1.8E 3
(0 (43- 9.3€ 3 (61- 9.3E 2 (40- 19.1E 3
s 8/ 8 o4 A s 8/ 8
' (R-51 ( 16) (1.4¢ 2.1E 1 2 (57% &6FE 1 (332 3.06 1
{0 (-7.3- 13.1E 1 (2.8~ 20,00E 0 (-2.0- 24.2)E 1
. # 0/ 8)* ¢ 0/ S)# 8 0/ 8)*
-S4 16) 130, (9.1% 3.0E 1 11 (14.7¢ .E 2 (342 1.8E O
(4 ( 1.1 - 208.00 0 (9.9~ 208 1 (<17~ 12,00 0
l # 5/ 8)¢ ¢ 4/ an # 1/ 8+
c0-58 ( 16) 130, (9.6¢ 3.7E 0 11 (1L.8¢ JIE 1 (442 134 -
l { 2) (-2.8 -~ 27.5E 0 {1.2- 2.8E 1 (-46- 7.2 0
o 2/ 8 o 2 4 0/ 8
FE-S9 ( 16)  280. (1.4% &1E O 11 (812 ILIE O (582 42.1E-
I (0 (=23~ 2.7E 1 (=2.3- 27E 1 (=20 - LB
# 0/ B)¢ # 0/ 4)r s 0/ 8)#
I 00-60 ( 16) 130, (7.2¢ 3.0 2 11 (1,82 LME 3 (3.6t 2.0F 1
(4 (2.2~ 212,00 1 ‘4,8~ 20,2E 2 (=15 - 202,00 0
# 8/ B8+ # 4/ 4)» # 4/ 8)s
l IN-65 ( 18) 260. (342 LOE | I (&7¢ L9E 1 (-3.7¢ &K O
( 2) (=1.1 = 11.0)E 1 (L6~ 1L.OE 1 (~46- 2.1)E 1|
l $ 2/ 8 # 2/ 4)e # 0/ 8
R-95 ( 18) (492 2.7E 0 11 (&7¢ 328 0 (-1.5% 24.9E -1
(0 (+7.3 - 162 © (2.5- 162)E 0 (-8.0 - 14.00E 0
' o 0/ Qe o0/ Me o 0/ 8)e
. *  NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WMICH MERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,
l # THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( ),



TABLE I1I-G-1
(CONTINUED)

MEDIUM: IRISH MOSS UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

¢ NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WMICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,

¢+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E, 23 STD DEVIATIONS) IS INDICATED WITH #( )8,

l FEE FERERRRRRERE FEEEE LR FRRERBRR AR FEEEERR R
RADIONUCL 1DES MEAN MEAN -
(ND. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
. (NON-RUITINE)®  LLD NO. DETECTED#+ NO.  NO. DETECTED#+ NO. DETECTED#+
NE-95 ( 16) (2.2¢ 2.7E © 15 (52% 37E 0 (-b.6% 157.6)E -2
l (0 (-8.1 - I1LME 0 (<28 - ILTIE 0 (-6.1 - 48)E 0
o0/ 8w “o0/ A # 0/ 8 |
l RU-103 ( 16) (-1.8¢ L1DE O M (3.6t 28E 0 (22 2.8 0 ‘
{0 (-7.4- 27 0 (=35~ 89.6)E -1 (5.6~ 1700 0
0/ Bk 0/ e 0/ 8)e
l RU-106 ( 16) (1,42 .BE 1 15 (20¢ LSE 1 (3% 7.0E 0
(0 («2.3-  43E 1 (<2.3- &3E 1 (-4.8- 2.3E 1
o 0/ 8 0/ A O/ 8
l I-131 (16 80, (932 S.3E 0 2 (1.0¢ LOE 1 (25% 9.0 0
(0 («1.2 - 2.8)€ 1 (<60 - S0.2E 0 (-3.8- S.0E 1
l # 0/ 8¢ ¢ 0/ S ¢ 0/ 8)¢
0S-134 ( 16) 80, (-6.0 ¢ 15.7)E -1 11 (3.3¢8 20E-1 (20¢ LE O
{ 0 (7.2 - 4.8 0 («3.6- MA48E 0 (€7- S7E 0
l ¢ 0/ 8)¢ # 0/ 4 # 0/ 8)»
CS-137 ( 16) 80, (1,08  .ME 1 1 (.6t MEL (29% LDEO
' ( 2 ( 1.6- 31.2E 0 (8.6- 3M2E 0 (-1.5- B9 0
¢ 2/ 8 8 2/ )¢ ¢ 0/ 8
BA-140 ( 16) («3.7¢ LDE O 11 (498 207E-1 (-7.0¢ 2.8E 0
(0 («1.0 - .ME 1 («6.9- 38E 0 (-1.5- ,2E 1
# 0/ 8)¢ ¢ 0/ 4)¢ s 0/ 8
l CE-141 ( 16) (3.62 184 -1 2 (7.0t 7.0E 0 (502 &3 0
( 0 («1.0 - .SE 1 (<68 - 33.8)E 0 (-b.4 - 33.8E 0
8 0/ 8)¢ & 0/ 5 8 0/ B¢
I CE-144 ( 16) (1.6t S.8E 0 M (612 7.2E 0 (-21g 1.8 O
(0 (-2, = 2.9 1 (8.2~ 14.2E 0 (-4,3- 1.8 1
. o0/ ) 0/ e o0/ B
AC-228 ( 18) (9862 10.5E 0 2 (45: 1LOE 1 (33t LOFE I
(0 (-2.9 - S5.5E 1 (1,7- 7.BE 1 (%52- TLDE O
‘ l VAT o2 5 "2 8



IIT.H. Lobster (Arthropods)

Lobster samples are collected four times per season in the vicinity of
the Discharge Canal Outfall area and annually at a distant point
offshore. Only one of the required samples from the Discharge Canal
Outfall area was not obtained due to unavailability in the first
quarter of the year. The results of the ERMAP program for Lobsters are
presented in Table III-H-1. These results are unremarkable in that
there were no positive measurements of any isotopes other than K-40 in
either the indicator or the control samples (K-40 is a naturally
occurring nuclide). 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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TABLE III-H-1
ERMAP RESULTS-LOBSTER

MEDIUM: LOBSTER UNITS: PCI/KG WET
INDICATOR STATIONS STATION WITH HIGHEST MCAN CONTROL STATIONS
FERFELRRRRERREA L SRR RERR LR RREER 0RO FRECRRRRRRRR A
RADTONUCL IDES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTED#+ NO. NO. DETECTED## NO. DETECTED#+
BE-7 ( &) (-2.4¢ A,4)E | 19 (43¢ 6.4 | (43¢ 6.4 |
{~1.1 - ME 2
# 0/ 3 # 0/ )¢ # 0/ 1)s
K-40 ( 4) {2.2% 2)E 3 19 (27% L 3 (&7 8 2 3
{ 0 ( .7 2.5 3
o 3/ 3¢ # 1/ e s 1/ e
CR-51 ( &) (-4.0 ¢ 3.9 1| 19 (40¢ B.3E 1 (40¢ B.3)E !
t 0 (-1.2 - J)E 2
o 0/ 3¢ # 0/ 1)» 8 0/ 1)
MN-54 ( 4) 130. (~1.3 ¢ 3.4)E 0 19 (4.91% 7.9 0 (4,9 ¢ 7.9 0
{ 0 (8.5~ 2.6)E 0
o 0/ 3¢ s 0/ 1)# ¢ 0/ 1)s
co-5¢ ( & 130, (.32 37N.1)E -} i (1.3s L1 -} (-8.3 ¢ 8.9E 0
t 0) (7.1 - S2)E 0 (7.1 - S.2)€ 0
# 0/ 3¢ ¢ 0/ 3 8 0/ 1)»
FE-5° ( &) 260, { 378 1.0)E 1 11 (1.7% 1.O)E 1 (-5.1 ¢ 2.1E 1
{ 0 (-=2.7- 28.1)E 0 (-2.7~- 28,1 0
8 0/ 3¢ # 0/ 3)¢# # 0/ 1)
Co-6¢ ¢« &) 130, {(-4.3¢ 957.0)E -1 11 (-4,3¢ 57,0 ~! (-1.4 ¢ 1.1)E 1
( 0 (=1.2 = HIE | (~1.2 = HE |
¢ 0/ 3¢ ¢ 0/ 3¢ # 0/ 1)
INGS ( §) <50, (1.1 ¢ 1.7)E 19 (846t 182)E 0 (862 182K 0
{ 0 (4,2 = 1.5E 1
¢ 0/ 3¢ 0/ 1)» # 0/ |)s
IR-95 (&) (~5.9 ¢ 125.0)E - 19 (=4,1 ¢ 158.0)E ~| (-4,1 ¢ 158.0)E -1
( 0) ('2-1 - 2-2)E l

o 0/ 3

# 0/ 1)

o 0/ 1)#

¢ NON-ROUTINE REFERS TO THE MUMBER OF SEPARATE MEASUREMENTS WMICH WERE GREATER

THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,

#+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) 15 INDICATED WITH &
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TABLE I1II-H-1

(CONTINUED)
MEDIUM: LOBSTER UNITS: PCI/KG WET
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
FRERRRERERRIRENENY SRR RE AR RER AR ON FHEEERRR RS
RADIONUCLIDES MEAN MEAN MEAN
(NO, ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # NO. DETECTED#+ NO. NO. DETECTED#+ NO. DETECTED#+
NE-9S ( &) (88s¢ 4.3E 0 11 (88¢ A3E 0 {(-2.39 8LIE -
{ 0 { 9.1 - 157.0)E ~{ { 9.1 - 157.0)E -}
# 0/ e 8 0/ 3¢ # 0/ 1)»
RU-103 ( &) (5.5 ¢ 1.5 0 1l 5352 1.5)E © (1.6t B8.7E 0O
{( 0 t3.6- 83E 0 (.6~ 83E 0
o 0/ 3¢ # 0/ 3¢ e 0/ )¢
RU-106 ( &) (7.3 ¢t 2.7)E 11 (<7.3 ¢ 2.7E | (-9.4 ¢ 6.7)E |
{ 0 {~§.2 - “-JE 2 {(~1.2~- =3 2
¢ 0/ ¢ ¢ 0/ 3¢ ¢ 0/ 1)¢
I-131 ( 4) { 2.8 ¢ 1.9 | 11 (2.8. 1.5 | (1.9¢ 2.7 !
{ 0) {(=1.5~- $0.7)E 0 (-1.5- $0.7)E 0
8 0/ 3 # 0/ s # 0/ 1)
Cs-14 ¢ &) {=1.1 ¢ W) | 19 (=3.4. LI O (=3.é ¢ 7.1)E ¢
{ 0) (=2.2 - -3 |
# 0/ 3 # 0/ 1)» ¢ 0/ )¢
CS=-137 ( &) { 8.4 ¢ 2.8E 0 11 (842 2.8E 0 { 1.2¢ 8.6)E 0
{ 0 (3.5- 132 0 (3.5~ 13,2 O
# 0/ ¢ # 0/ 3¢ g 0/ 1)#
BA-140 ( &) (35.7¢ 12.9€ © 11 (572 12.5)E 0 {=1.1 ¢ 1E 1§
{ 0) (-2.9 - 2.NE 1 (-2.9~ 2.7 |
0/ 3¢ ¢ 0/ 3 & 0/ 1)e
CE-141 ( &) (~1.8 ¢ 8.3 0 19 (7.1 ¢ 13.0)E ~! (7.1 ¢ 139.0)E ~!
{ 0) (1.8 - B8)E |
o 0/ 3¢ $ 0/ 1)e 8 07 1)
CE-184 ( W) ( 6,2 ¢ 2.1 1 i1 té&ds 41K 1} (-8,9¢ M.20E 0
{ 0 { 2.9 - 0.2)E 1 {29~ 10.2)E 1
# 0/ 2 # 0/ 3)» o 0/ 1)e
AC-228 ( &) ( 3.6 ¢ 1.5 | 11 (34612 1.5E 1 ({352 3.4E |
{ 0) { 1.2~ 64)E | (1.2~ 64 |
o 0/ 3)¢ o 0/ 2 s 0/ )¢

¢ NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WMICH WERE OREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOL OF THE REPCRT,

#+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) 1S INDICATED WITH #f Ie,



II1.1.

Fish

Fish samples of Bottom Oriented (Group I) and Near Bottom (Group II)
species are collected quarterly in the vicintiy of the Discharge Canal
Outfall. In addition, samples of Anadromous (Group III) and Coastal
Migratory (Group 1V) 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. During 1984, one Group II sample was
unavailable in the first quarter, and two Group III samples were un-

available in the third and fourth quarters respectively.

The result.of the ERMAP program of fish are presented in Table III-I-1.
There was a positive measurement of Cs-137 at the indicator station

(Discharge Canal - Station 11) during the fourth quarter.

An Atlantic cod sample collected on 11/15/84 at the Discharge Canal Out-
fall Area indicated a positive measurement of Cs-137. The Atlantic cod

is in the Group 1! category (Near Bottom). Although the collection of
salmon is not required per Technical Specifications, salmon is collected
and analyzed when available. A salmon sample collected on 11/21/84 at

the Mouth of the North River (Hanover) indicated a positive measurement

of Cs-137. The salmon is in the Group III category (Anadromous). The
highest mean concentration of Cs-137 was cbserved in the Atlantic cod
sample. Even if an individual were to consume the maximum annual quantity
of fish (21 kilograms/year) with the highest mean concentration of Cs-137,
they would receive a dose of less than 0.03 mrem to the total body and
less than 0.04 mrem to the most restrictive organ (Adult - Liver). There-
fore, there is little evidence of any environmental impact on this media

as a result of the operation of PNPS-1,

3-42




This page intentionally left blank

3-43



TABLE I1I1I-I-1
ERMAP RESULTS~FISH

MEDIUM: FINFISH UNITS: PCI/KC WET
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
FREEPRIERRERRIRIEY EAPEEIRREHIRERRRARNRR R ERERRREERRREI IO
RADIONUCL 1DES MEAN MEAN MEAN
(ND. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTED## N, NO. DETECTED#+ NO. DETECTED#+
BE-7 ( 28) (1.2¢ 1.4)E | 9 (1.02 1.0)E 2 (3.7¢ 25K 1
( 0 (1.2 - 1.0)E 2 (=2.6 = 10.4)E 1
o 0/ 22)% # 0/ 1)s # 0/ b)¢
K-40 ( 28) (3,32 1)E 3 97 (3.81% JE 3 { 3,1 ¢ 2 3
() (2.2~ 49E 3 { 2.5 - 3.8E 3
# 22/ 2+ # i/ 1)+ 8 &/ b
CR-S! ( 28) (4,4 ¢ 1.9)E | 13 (24% 1.7)E 2 (3.02 S.0 1
{ 0) (1.2 - 2.0)E 2 (1.8 - 2.5 2
# 0/ 2)¢ ¢ 0/ e #l 0/ &)¢
MN-54 ( 28) 130, (5.4¢ 18.2)E-! 14 (1.3¢ 1.0)E | (6,0t 3B.1)E
0) (1.2 - 1.6)E 1 (=1.3 - 1.3)E
# 0/ 22)» ¢ 0/ e # 0/ &is
02-58 ( 28) 130, (8.1 ¢ 13.6)E ~| 9% (1.11% e 1 (9.862 3.8 -1
0) {=1.7 - 9E | (=1.3 = 1.1)E
8 0/ 22)3 # 0/ 1)¢ # 0/ b)¢
FE-S5% ( 22) 260, ( 4.9 ¢ 44 0 32 (233 2.8)E 1} {-1.1 2 1.1)E 1§
{ 0 (-3,9- A1 | (<5.9 - 1.8)E |
8 0/ Q) # 0/ 1)# t 0/ b)¢
Co-60 ( 28) 130. {1.5% 2.00E 0 29 (83t 11L.ME O (-4,.5 ¢ 4.7E 0
{ 0) (-1,7 - 1.5)E | (-2.5 = .8E 1|
ol 0/ 22)% s 0/ 1)# 0/ b
IN-6S ( 28) 260, (-5.0¢ &6.2)E O 19 11.35¢ 2.3)E 1 (-3.5 ¢ 7.20E 0
{ 0 (<7.3- 5.9%& 1| {=3.0 - 1.2)E |
0/ 22)¢ # U 1) ¢ 0/ 6)¢
IR-95 ) (-2.1 ¢ 4.5 0 . £ 138 1.8)E | {-1.2 ¢ odIE %
0) (~5.0 - 3.0)E 1 (=3.4 - 1.3)E |
o 0/ 22)¢ o 0/ 1)» & 0/ b)¢

& NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER

THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD (F THE REPCRT.

#+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) 1S INDICATED WITH #( ),
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TABLE I1I-I-1
(CONTINUED)

MEDIUM: FINFISH UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

FRERERERREERERIERE FEEERRERREE R ERRRERAIERS FREREERRTREREENS
RADIONUCL IDES MEAN MEAN AN
(ND. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NON-ROUTINE ) ¢ Lo NO. DETECTED## NC. NO. DETECTED#+ NO. DETECTED#+
NB-95 ( 28) (622 17.9)E -1 4 (1.5¢ 1.0)E | {5.32 39K 0
( 0 (=1.6 - 1.8)E | (-8.7 - 15.2)E 0
o 0/ 2% o 0/ )¢ 8 0/ &)
RU-103 ( 28) (2.4 3.1 -1 215k 1.1 | (=7.3¢2 2.6)E ©
( 0 (-3.2- 2.7 ! (=1.4 - IE |
0/ 2)¢ # 0/ )¢ 8 0/ b)*
RU-106 ( 28) FAY 1.8)E 1| 19 (8914 6.7'E | (-6,2¢ 2. O
{ 0 (-1.1 - 2.1 2 (<7.5 - 4&4.3)E |
o O/ 22)¢ # 0/ 1)+ # 0/ 6b)¢
1-13i « 28) 80. {1.5¢ 9 | 191 1.2% BE 2 (=7.0 2 22.6)E 0
( 0) (5.5 - 12.3) 1 (7.7~ 9.2k 1|
¢ 0/ 22 ¢ 0/ )¢ # 0/ ol#
CS-134 ( 28) 80. (-5.1 ¢ 1.9)E © 12 (1.41%2 1.2)E 1 (=7.1 ¢ 4.2)E ¢
{ 0 (23~ 1.0E | (-2.2 = JIE |
# 0/ 2)¢ # 0/ 1) # 0/ b)¢
CS-137 ( 28) 80, (4.4 ¢ 1.8)E 0 13 (2.461¢ 1.,2)E 1 (1.2% A)E 1|
{ 0) (-8.7 - 18.7)E 0 (2.1=- 25.8) 0
# 1/ 2 s 0/ 1) #H 1/ b)e
BA-140 ( 28) (-1.4 ¢ otk 1 13 (42¢ S.6)E | (-1.3¢ 14,0 ©
{ 0) (-7.8 - 3.6)E | (-5.0 - 4,2)E 1
8 0/ 2)¢ # 0/ )& ¢ 0/ &b)¢
CE-141 ( 28) (7.5 ¢ 3.5E ¢ 19 (23¢ 2.1)E | (-3.2¢2 6.3 0
{ 0) (2.2~ 3.8 1 {(-2.1 = 1.5)E |
# 0/ 2)% # 0/ 1)# # 0/ b4)¢
CE-144 ( 28) { 9.9¢ 91.8)E -1 9 (4462 37K 1 {30 148 0
( 0) (-7.9- B8.7)E | (5.7 - 4.8)E !
# 0/ 22)¢ # 0/ 1)+ # 0/ b)¢
AC-228 ( 28) {96t S.9E 0 A i S SIE 2 (292 2.3% }
( 0 (-5.0 - S.4E 1! (=<3.5 - 115 1
# 0/ 2)¢ # 0/ )¢ # 0/ &4)¢

¢ NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,

#+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )%,



I11.4.

Sediments

Sediment samples are taken semi-annually at five indicator stations
including Rocky Point, Plymouth Harbor, Duxbury Bay, Plymouth Beach

and Manomet Point and a control sample is taken from Marshfield.

There is a detailed subdivision of individual sample cores in which
samples are sectioned into 2 cm increments during the first half of the
year (this applies to all locations except Plymouth Beach), and samples

are sectioned into 5 cm increments during the second half of the year.

The surface and alternate sections are analyzed for gamma emitting
nuclides. 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.

One sediment sample segment was not analyzed during 1984 due to the
fault of Boston Edison. This was the 5-10 cm segment collected at

Plymouth Beach on 5/17/84.

The results of the ERMAP program for sediments are presented in Table
I1I-J-1. It is clear from this table that the highest mean concentra-
tion of Cs-137 was observed in the sediment samples taken from Duxbury
Bay (Station 13). The highest value of Cs-137 was observed in the 12-
14 cm segment. This sample was collected on 5/16/84. In addition,
Cs-137 was observed in the majority of the sediment segments (0-26 cm)
obtained from Duxbury Bay on 5/16/84, and was observed in all of the
sediment segments (0-15 cm) collected on 10/19/84. The observation of
Cs-137 was also made in the majority of the sediment segments (0-18 cm)

at Warren Cove and in all of the sediment segments (0-15 cm) collected
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on 10/15/84. There was one observation of Cs-137 at Plymouth Beach

in the 10-15 cm sediment segment collected on 5/17/84. The majority
of sediment segments (4-30 cm) collected on 5/17/84 for the control
station at Marshfield had positive measurements of Cs-137, and there
was only one observation of Cs-137 in the sediment samples collected
on 10/16/84 at the 10-15cm segment. The concentrations of Cs-137 at
Duxbury Bay may be explained by the fact that the sediment samples
have a silty character not common to the other samples. The Warren
Cove sediment is very similar to Duxbury Bay. It may be that the nature
of the Duxbury sediment is such that certain materials are retained
more strongly than others. This theory is supported by the fact that
the Duxbury station also had the highest mean concentration of K-40,
an isotope which is chemically similar to Cs-137. The measured con-
centrations of Be-7, and to some extent Cs-137, at Duxbury Bay, Warren
Cove and Marshfield, are attributable to the fission products related

to falleut from previous weapons testing.

In addition to the above, there were four positive measurements of Co-60
observed. The highest mean concentration of Co-60 was observed at Rocky
Point. A1l three sediment segments (0-15 cm) collected at Rocky Point
on 10/11/84 indicated the presence of Co-60. One sediment segment (5-10
cm) collected at Manomet Point on 10/18/84 also indicated the presence
of Co-60. The measured concentrations of Co-60 are due to the liquid

erfluents c¥ PNPS-1.

Analyses for plutonium isotopes in sediment samples are performed by the
EAL Corporation (formally LFE Environmental Analyses Laboratories) in

Richmond, California. The results of these analyses are unavailable at
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this writing, but are usually presented in Table III-J-2. In the past,
and as is expected for the 1984 analysis results, there was no apparent
trend in these data to indicate that the PNPS-1 is contributing

measurably to levels of Pu-238 or 239, 240 in the environment since

levels of plutonium at Rocky Point are among the lowest measured at any

location.




TABLE III-J-1
ERMAP RESULTS SEDIMENT

UNITS: PCI/KGC DRY

STATION WITH HIGHEST MEAN

FEEERRERERRERRRINRRREIINY

STA.
NC.

MEAN
RANGE
NO. DETECTED#+

13

13

11

11

13

{ 1.1¢ A)E
{(-5.5 - &67.5)E
#( 2/ 11)+

( 1.4 ¢ .0)E
{ 1.0 - 1.4)E

#( 11/ 11)s

{ 3.8 ¢ 1.8)E
(6.3 - 17.3)¢
# 0/ 11)e

{
{~9.
8 0/ 11)e

({3.5¢ 8.9E

(=3.3 - S.4)E
# 0/ 11)s

4.7)E
3.0)E

{ 5.4 ¢
(=26 -

# 0/ 11)#

i 22T 2 SIE
( 3.6 - $S8.4E
¢ 0/ 11)¢

o

CONTROL STATIONS
FHEEREEEIRERIINY
MEAN

RANGE

NO. DETECTED##

- e

{ 4.5 ¢ 4.8)E
€~1.5 - 4,7)E
# 1/ 11)#

{ 1.0 ¢ 0E
( 9- - 11.6)5

(-2.232 2.3)¢
{-1.6 - .8)E
# 0/ 11)»
(-1.0 ¢ 3E
(-2.4 - 1.1)E
# 0/ 1)
(=6.6 ¢ 2.4)E
(2.4 - S
# 0/ 11)e
(-f.1 2 7.7)E
(~5.0 - 3.4)E
# 0/ 11)#
(-1.62 2.3
(-1.3 - 1.0)E
8 0/ 11:¢

(=1.3 ¢ AIE
(-4.1 - 1.4)E
# 0/ 11)»

( 1.1¢ «9)E
(.6 -~ 3.1)E
# 0/ 11)¢

NON-ROUTINE REFERS TO THE NUMEER OF SEPARATE MEASUREMENTS WHICH WERE GREATER

THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERICD OF THE REPORT.

MEDIUM: SEDIMENT
INDICATOR STATIONS
FERRRRAREERRREIIEG
RADIONUCLIDES MEAN
(NO. ANALYSES) REQUIRED  RANGE
(NDN-ROUTINE ) # LLD NO. DETECTED#+
BE-7 ( &0) { 4.7 ¢ 2.00F 1
{ 2) (-1.7 - 6.8)E 2
# 3/ 49
k-40 ( 60) ( 1.0 ¢ LIE 4
( 0) { 6.3~ 159 3
w49/ 490
CR-S1 ( &0) (=1.1¢ 1I13.1)E O
{ 0 (=3.3 - 1.7 2
# 0/ 49)+
MN-54 ( &0) &0, (-8.3 ¢ 1.4)E ¢
{ 0) {=3.1 - I |
#0007 49)¢
(0-58 ( &0) 40, {-1.6 ¢ 1.2)E 0
{ 0) (=2.2 - 1.9)E |
0/ 49)s
FE-59 ( &0} 120, (=7.9 ¢ 3.2)E 0
{ 0) (-4,8 - S.4)E |
# 0/ 45)¢
Co-60 ( 60) 5C. { 5.9 ¢ 3.1E 0
{ &) (-1.9- 10.3)E 1
4/ 49)»
IN-65 ( &0) S0, { 3.9¢ 29.8)E -1
( 0) (-5.6 - 4.6)E
# 0/ 49)%
IR-95 ( &0) 50. { 9.5¢% 2.7)E 0
( 0 (=2.7 = S.8)E 1
# 0/ 49)¢
.
1

THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #(
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TABLE I11-J~1
(CONTINUED)

MEDIUM: SEDIMENT UNITS: PCI/KG DRY

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

SHEEREREERRARREN S FEPEE AR RERARRRERR R AR
RADIONUCLIDES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED  RANCE STA.  RANGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTED#+ NO. NO. DETECTED## NC. DETECTED#+
NB-95 ( 60) (4.6 ¢ 1.5)E 0 1t (7.0¢ 1.8E 0 (45¢ 3.8E 0
{ 0) (-1.9- 2.9%& 1 (-5.3 - 15.9)E 0O (~1.5~- 2.4 1|
# 0/ 49)¢ 8 0/ 11)¢ # 0/ 11)¢
RU-103 ( &0) { 1.8 ¢ 1,2)E 0 IS (382 3.0 O (1.42 1.9 0
{ 0) (1.8~ 2.3 | {<f.1- 223% | (-6.4 - 8.3)E 0
# 0/ 49)% # 0/ 11)s #( 0/ 11)4
RU-106 ( &0) (-1.8 ¢ SIE 1 A (52¢ 1.8k 1| {5.2¢ 1.8 1
{ 0) (-2.0 - 1.5)E 2 (-4.5- 12.9E 1! (-4.5 - 12.9)E 1
# 0/ 49)» # 0/ 11)s #( 0/ 11)+
I-131 ( &0) (2.0 6.6)E O 15 (1.4¢ 1.3)E 1| (-1.1¢ 18.7)E 0
{ 0) {-1.3 - 1.1)E 2 (-5.2- 9.7 | (-1.0 - JE 2
s 0/ 49)¢ s 0/ 11)¢ # 0/ 11)¢
CS-134 ( 60) 50. (2.2 ¢ 1.0)E 0 14 (242 AANE O (-1.! 2.5 0
( 0 (-1.5 - 1.9 1 (-5.5 - 18.7)E © (2.0 - 9 |
¢ 0/ 45)¢ # 0/ 5S¢ #( 0/ 11)*
CS-137 ( 60) 50. {21 % ME | 13 (6.7¢ 9 | { 2.4 ¢ BE |
( 0) (-1.1 - 11.4)E 1| ( 1.9- 1.4 | ( 1.1 = 73.0)E -1
# 19/ 49)¢ # 10/ 1)+ # &/ 11)¢
BA-140 ( 60) (-2.7 ¢ SIE 1 11 (-1.4 ¢ Ik (-2.6 ¢ 8)E |
{ 0) (-1.2 - IE 2 (5.6 - 3.3 1 (=7.3 - 2E 1
# 0/ 49)¢ # 0/ 11)¢ # 0/ 11)¢
CE-141 ( &0) (1.1 ¢ +2E. } 13 1 2.3 % %) {7.4¢ S.00E O
{ 0 (-2.3 - S.8)E 1 (<2.3- S.4)E 1 {(-1.9~- 3.5 1
# 0/ 49)» # 0/ 11)s # 0/ 11)*
CE-144 ( 60) 150. (2.7 ¢ b)E 1 i 1=1.2% LK 1} (-1.6 ¢ 1.5
{ 0) (-1.2 - A 2 {-5.1- 2.9} 1 {=1.4 - ME 2
# 0/ 49)¢ s 0/ S # 0/ 11)¢
AC-228 ( 60) (3.9¢ L2)E 2 13 (642 Sk 2 135¢ QE 2
{ 0 (1.6- 7.0E 2 (3.8- 7.4 2 (2.8- 49 2
# 49/ 49)¢ # 117 11)# o 117 11)#

¢ NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.

#¢ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )%,
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TABLE III-J-2
RESULTS OF SEDIMENT ANALYSES
FOR PLUTONIUM

Location Depth (cm) Resuits
pCi/Kg (dry) +- % Error (1 ) (a)
238 239,240
___Pu Pu
Duxbury 0-2
Plymouth Harbor 0-2
Plymouth Harbor 16-18
Rocky Point 0-2 Unavailable at this time
Rocky Point 12-14
Manomet Point 0-2
Marshfield-Control 0-2
(a) If the result is zero, the error is in pCi/Kg
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ITI.K. Milk

Milk samples were collected primarily at two locations during 1984, the
Piymouth County Farm (Station 11 - 3.5 mi - W) and the Whitman Farm
(Station 21 - 21 mi - NW). As stated in Section II, Boston Edison is
aware of a milk-producing cow located at Beaver Dam Road (Station 28 -
2.5mi - S). Unfor‘*unately, samples were unavailable from Beaver Dam
Road during 1984. Th:'s, the only dependable indicator station (within
5 miles) for milk near PNPS-1 during 1984 was from the Plymouth Country
Farm. This was confirmed in the 1984 Census (see Appendix E). HWhen
available, samples were collected semi-monthly when animals are on
pasture (generally May through October) and monthly at other times.
During 1984, milk samples were not collected frum either siation during

week number 32 in early August due to the fault of Boston Edison.

The results of ERMAP program for the milk media are presented in Table
III-K-1. The results of analyses for Cs-137 and Sr-90 are presented
graphically in Figures III-K-1 and III-K-2 respectively. There were no

positive measurements or indications of I-131 in any of the samples.

The highest mean concentration of Sr-90 occurred at Plymouth County
Farm (collected on 5/17/84) and the highest mean concentration of Sr-89
occurred at the Plymouth County Farm (collected on 4/19/84). However,
there were no positive measurements made of either Sr-89 or Sr-90,
there were only indications of the presence of Sr-90 (activity greater

than three times the standard deviation). Station releases for this
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period exhibited a Sr-89/Sr-90 ratio of about 1/80 and therefore it is
unlikely that PNPS-1 is the major source of the indicator staticn

activity since the measured Sr-89/Sr-90 was about 2/5.

In the case of Cs-137, the highest mean value of concentration occurred
at Plymouth County Farm (3.5 mi - W). The Cs-137 highest mean
concentration for Plymouth County Farm occurred in mid-April (collected
on 4/19/84). The absence of Cs-134 at this location would indicate
that the primary source of Cs-137 is other than PNPS-1, and was most

likely due to fallout from previous atmospheric weapons testing.

Therefore, it is extremely unlikely that there was any environmental

impact on milk due to the operation of PNPS.
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TABLE III-K-1
ERMAP RESULTS-MILK

MEDIUM: MILK UNITS: PCI/KG
INDICATOR STATIONS STATION WITH HIGHEST MEAN camu STATIONS
FHERRRREERRRRERE RS FEEARER AR RS RER Y FRERERRRRRRENE S
RADIONUCL IDES MEAN MEAN MEAN
(NO., ANALYSES) REQUIRED RANGE STA.  RANCGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTED#+ NO. NC. DETECTEDw# NO. DETECTED#+
SR-89 ( 34) 10. { 3.2 % 1.8)E -1 11 (3.2¢ 1.8)E -} (-2.8 ¢ 1.8)E -1
{ 0) (5.8 - 20.4)E -1 (5.8 - 20.4)E -1 {~1.1 - 1.7)E ©
# 0/ 17 # 0/ 17)» # 0/ 17)e
SR-90 ( 34) 2. { 3.8 ¢ 2 0 11 (3.8¢ 2)E 0 (2.11¢% 2)E 0
{ 0 (2.7- S.3)E 0 t LT~ 59K € { 9.5 - 36.4)E -
8 17/ 1) & 17/ 1)+ #{ 15/ 17)»
BE-7 ( 34) { 1.4¢ 16.8)E -1 21 (9.5¢ 1{1.7)E -} {9.5¢ 17.7)E -
{ 0) (~1.4 - 1.3)E 1 {-1.2 - 1.4)E | (~1.2 - 1.4)E |
# 0/ 17)# # 0/ 17)+ & 0/ 17)#
K-40 ( 34) (1.4 1% O 3 11 (1.4¢ LE 3 { 1.4 2 JE 3
{ 0) (1.4 - 1.5)E 3 { 1.4 - 1.5)E 3 ( 1.3 - 1.9 3
# 177 17)# 8 17/ 17)# # 177 17)%
CR-51 ( 34) (-1.8 ¢ 1.8)E 0 21 (=1.7¢ 2.8 0 (-1.7¢ 2.8)E ©
{ 0) (1.6~ 2,0) 1 (-2.9 - 1.5)E 1| (2.9 - 1.5)E 1
# 0/ 17)e # 0/ 17)+ # 0/ 17)¢
MN-54 ( 34) { 5.6 ¢ «OIE =2 21 (3.6t 2.0) - { 1.6 ¢ 2.4)E -1
{ 0) (-1.9- 3.2 0 (-1.8 - 1.7)E 0 {~1.8 - 1.7)E 0
8 0/ 17)» # 0/ 17)% # 07 17)%
co-58 ( M) (-3.7 ¢ 1.8)E -1 21 (-3.5¢ 2.3) -1 (~3.5¢ 2.3) -1
{ 0 (-1.8- L.1E O {-1.9 - 1.6)E 0 (1.9 - 1.8)E 0
& 0/ 17)s # 0/ 17)¢ # 0/ 17)#
FE-59 ( 34) (8.9¢ S.8E -1 i1 (89¢ 5.8 -1 (5.8¢ S.8)E -
( 0) =25~ 6.1 O (-2.5- &1 0 (-39~ 44 0
8 0/ 17 8 0/ 17)s € 0/ 17)»
C0-60 ( 34) (-7.8¢ 39.7)E -2 11 (-7.86¢ 39.7)E -2 (-6.9¢ 33K -1
( 0) (-4.4 - L2)E 0 (-4.4 - 2.2)E 0 {~3.3~ 2.3 0
o 0/ 17 8 0/ 1])e # 0/ 17)e

& NON-ROUTINE REFERS TO THE NUMEER OF SEPARATE MEASUREMENTS WHICH WERE GREATER

THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.

#+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATEL WITH #(
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TABLE I1II-K-1
(CONTINUED)

MEDIUM: MILK UNITS: PCI/KG

INDICATOR STATIONS STATION WITH HIGHEST MEAN wmu STATIONS

BEERRERRRRREERE FREREREERAHAOEERRRRRRINY FRRE IR ER RS
RADIONUCLIDES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTED#++ NO. NO. DETECTED## NO. DETECTED++
IN-6S ( 30) (-9.5¢ &4.8)E -1 21 (=352 b.7)E - (-3.5¢ &.7)E -1
« 0) (6.6 - S.6)E 0 (-6.5- 3.7 0 (-6.5- 3L7)E 0
8 0/ 1)e # 0/ 17)¢ # 0/ 17
IR-95 ( 34) ({25¢ 3.2)E - 11 (2352 32K+t (-5.2¢ S.1)E -
) (=-3.2 - 1.7)E 0 {-3.2 - 1.7)E © (-4,3~- 3.3 0
& 0/ 17)% 8 0/ 17)¢ # 0/ 17)%
NB-95 ( 34) (312 2.9k -] 11 (312 29K~ (=3.6 ¢ 21.2)E -2
{ 0 (=2.0 - 2.2)E 0 (2,0 - 2.2 0 (-1.1 - 1.8)E 0
g 0/ 17) # 0/ 17)¢ # 0/ 17)¢
RU-103 ( 34) (1.0 ¢ E 0 21 -1.0 ¢ IE 0 (-1.0 ¢ JE O
{ 0) (~2.3 ~ 1.5 0 (=3.1 - 8IE 0 {=3.1 - B8 0
# 0/ 17)% # 0/ 17)s # 0/ 17)¢
RU-106 ( 34) (1.9 ¢ 2.2)E © 21 (*5.8¢ 22.1)E -1 (-5.6¢ 22.1)E -l
{ 0) (-1.4 - 2.1)E 1 {-1.3 - 1.6)E 1| {~1,3 = 1.8)E 1
¢ 0/ 17)* # 0/ 17)¢ # 0/ 17)+
I-131 ( 34) 2, (4,62 6.4 -3 11 (4,62 6.8E -3 (~2.4¢ 7.4) -3
{ 0) (-2.7 - S.2)E -2 (-2.7 - S.2)E -2 {(=7.0 - 4.9)E -2
# 0/ 17)» 8 0/ 17)s # 0/ 17)¢
CS-134 ( 34) 15. (-5.2¢ 2.1)E -} 11 (=5.22 2.1 -} (6.3¢ 2,21 -4
{ 0 (=2.1 - 9 0 {=2.1 - HE 0 {-2.2 - L)E O
# 0/ 17)¢ 8 0/ 17)# # 0O/ 17)e
CS-137 ( W) 1S. ( 4.1 ¢ SIE 0 11 (4,12 SE 0 {23512 SIE 0
{ 0 (1.2~ 8.9k ¢ (-1.2~- 8.9 0 (-9.1 -~ 658.0)E -2
# 13/ 17)¢ # 13/ 17)+ o &/ 17)¢
BA-140 ( 34) 93 (-3.7¢ 3.7)E -1 11 (=3.7¢ 3.7)E -l (-4.9¢ 3.8)E -§
{ 0) (=3.5- 2.2)E 0 {-3.5 - 2.2 0 (<2.3- &1 0O
s 0/ 17)» 8 0/ 17)% # 0/ 17)e
CE-14] ( 34) ( 1.12 MAE 0 11 L1 AE O ( 1.0 ¢ S 0
{ 0) {(-2.7 - &4.8)E 0 (-2.7 - 4,6)E 0 (=3.1- 43 0
# 0/ 17)¢ # 0/ 17)% o 0/ 17)e

& NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOL OF THE REPORT,

¢+ THE FRACTION (F SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(I.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )%,




TABLE III-K-1
(CONTINUED)

MEDIUM: MILK UNITS: PCI/KG
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
FHEERRERRERRREE FEERRRRABRRRERRERPRAR A FRERRRRRRRE AR
RADIONUCL I DES MEAN MEAN
(NO. ANALYSES) REQUIRED  RANGE STA.  RANGE RANCE
(NON-ROUTINE ) # NO. DETECTED## NO. NO. DETECTED## NO. [ETECTED#+
CE-144 ( 34) )E 0 28 (%7 129K - {9.7¢ 12.5E -
{ 0) 1,2)E 1 (9.6 - 8.4)E 0 (9.6 - 8.8E 0
# 0/ 17)# # 0/ 17)#
AC-228 ( 34) 10.3)E -1 2 1232 107K =1 {2.3¢ 10.7)E -1
{ 0) S.6)E 0 (-7.2- 7.5E 0 (-7.2- 71.5¢E 0
s 0/ 17)¢ # 0/ 17)#

¢ NON-ROUTINE REFERS TO THE NUMBER (F SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10} TIMES THE AVERAGE BACKGROUND FOR THE PERICD OF THE REPORT.
#¢ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

{1.E. >3 STD DEVIATIONS) IS INDICATED WITH #{
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FIGURE III-K-l

CONCENTRATIONS OF Cs-137 IN MILK

PILGRIM

CS-137

MILK

—~

-

zz

[ nd

[

0~ STA
O~ STA

ocT NOV DEC

SEP

1954

MAY

PR

FEB

10

. 4

v
- -

WH¥O0TIN 7 S3TNNJ0014

06 VilSI0 Wiy TDew ¢

- SBE! Ak 61 SN 0T X'€D 1




o8l
330 AN 100 <% aw W MY K L] £l (<¥] N

& A Y e 2 e A A Fy 0

3-58

0NN / SITEN00014

e

FIGURE III-K-2
CONCENTRATIONS OF Sr-90 IN MILK
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III.L. Cranberries

Cranberries are collected from three locations: the Manomet Point
Bog (2.5 mi - SE - Station 13), the Bartlett Road Bog (2.8 mi -
SSE/S - Station 14) and the Pine Street Bog (17 mi - WNW - Station
23) at the time of harvest. The results of the ERMAP program for
this media are presented in Table III-L-1. The only man-made
radionuclide detected was Cs-137 which appeared in the Manomet
Point Bog sample (collected on 9/18/84). A comprehensive study of
cesium uptake in cranberries was performed during 1978. The
results of this study are published in the 1978 Environmental
Radiation Monitoring Prograr Report No. 11. This report identi-
fied fallout from previous nuclear weapons testing as the primary
source of cesfum in cranberries. In addition, this report
indicated that cesium uptake in cranberries can be increased when
conditions of low soil potassium occur, as cesium is a chemical
congener of potassium. The results of this study and the fact
that no other reactor related nuclides were measured above LLD in
cranberry samples makes it extremely unlikely that there was any
environmental impact on cranberries due to operation of PNPS-1,
but rather that the measured concentration was due to fallout from
previous weapons testing and a lack of adequate potassium in the

soil.
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TABLE III-L-1
ERMAP RESULTS~CRANBERRIES

MEDIUM: CRANBERRIES UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

& NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE CREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.

## TiE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1., >3 STD DEVIATIONS) IS INDICATED WITH #( ),

l FHERERERRRRREE AR FEEE R B AR RER AR RER RN RIS SEREERERRRRR
RADIONUCL 1DES MEAN MEAN MEAN
(ND. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
' (NON-ROUTINE)* LD NO. DETECTED#+ NO.  NO. DETECTED## NO. DETECTED#+
BE-7 (3 (55% 1.3E 1 13 (682 O91E 1 (3.0% 6.0F 1
' (0 (4.2- 6.8E 1
# 0/ 2)¢ # 0/ 1)» # 0/ 1)#
l K40 (2 (6.7% 1.DE 2 4 (7.8% LSE 2 (49% 1.5E 2
( (5.6~ 7.8 2
# 2/ 2¢ # 1/ 1)+ # 1/ 1)s
l R-S1 ( 3) (2.6¢% 11.6)E 1 14 (1.4¢ .8E 2 (-3.5% T.1E 1
{0 (-8.9 - 14.2)E
l o 0/ 2 0/ 1) 0/ 1)e
W-54 (3 (=9.3¢ 11.7)E © 23 (57% 82E 0 (57% 8.2E 0
(0 (=2.1 -~ .2 1
l 0/ 2 0/ e 0/ 1w
00-58 ( 2 (7.0 S.8E 0 22 (-9.5% 70.8E-1 (-9.5% 70.8)E -1
(0 (<1.3- -.1E 1
' # 0/ 2+ # 0/ 1)+ & 0/ 1)
FE-59 ( 2) (1,58 L0 ! 14 (1.5 LAE ! (1.0% 1.5E 1§
l ¢ 0) (1.5- 1.5SE 1§
8 0/ 2)# # 0/ 1)» # 0/ 1)
Co-60 ( 3) (1.1 2 W) | 23 (1.41¢% 1.1E 1§ { 1.4 ¢ 1.1 1
{0 (-1.8 = =.5)E 1
$O0/ 2 0/ 1) 0/ 1)e
l INGS (D) -1.6¢  .3E 1 22 (29% ISSDE 0 (29% 1S.0E 0
( 0 (=1.9 - -1.3)E 1
OO0/ 2% 0/ 1 0/ 1)
' 95 ( 3 (938 &1DE O 12 (1L.S¢ LDE 1 (-1.7¢ I1.0E 1
( 0 (3.3- 154E 0
' OO0/ e o 0/ 1)e 0/ 1)
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TABLE III-L~1
(CONTINUED)

MEDIUM: CRANBERRIES UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

FHERERERERERRERRNE FREFERRERERER BB HEAREREE RN AR
RADIONUCL IDES MEAN MEAN MEAN
(ND. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NDN-ROUTINE ) # LLD NO. DETECTED## NC. NO. DETECTED#+ NO. DETECTED##
NB-9% ( 3) {9.352 1.9E 0 13 (1.1¢% 1.1)E 1} { 6.6 ¢ 7.7 E 0
{t 0 (7.6~ 11.4E 0
# 0/ 2)¢ # 0/ 1)+ #{ 0/ 1)¢
RU-103 ( 3) (-1.6 ¢ JIE 22 (-7.8¢ T5.8)E - (-7.8 ¢ 7S.8)E -1
{ 0 (=1.7 - ~=1.6)E |
¢ 0/ 2)¢ # 0/ 1)+ # 0/ )¢
RU-106 ( 3) (-2.4¢t 8,4) 1 13 (622 B.4E | £ 1.8¢. . 50K }
{ 0) (1.1 - L 2
8 0/ 2)¢ g 0/ 1)¢ # 0/ 1)»
I-131 ( 3) { 2.0 ¢ 3.1)E 1 N (Sis 22K | {4.8¢ 13.6)E 0
( 0 (-1.1 - S.1) 1
# 0/ 2)¢ # 0/ 1)# # 0/ 1)
CS-134 ( 3) (-1.5 ¢ J)E | 2 (372 7.2E 0 (378 7.2)E ¢
{ 0) {~1.86 -~ ~1.2)E 1
# 0/ 2+ # 0/ 1)¢ # 0/ 1)s
Cs-137( 3 { 1.2¢ 1.2E 2 13- (2332 2E 2 (7.7¢ &9%. 0
( 1) (-1.8 - 248.0)E ©
8 1/ 2)¢ # 1/ 1)+ # 0/ 1)#
BA-140 ( 3) (-1.6 ¢ 2.2) 1| 13 (6.1 ¢ 18.1)E O (-1.1¢ 11.8)E ©
{ 0 (=37 - bIE
# 0/ 2)¢ #( 0/ 1)» 8 0/ 1)¢
CE-141 ( 3) ( 1.6 ¢ 3k 1 13 (1.9¢ 1.9)E 1 (89t IL7E O
{ 0 { 1.3 - 1.9)E 1
# 0/ 2)+ # 0/ )¢ & 0/ 1)
CE-144 ( 3) (-1.3¢ S.9E 1 13 (462 S.9E 1| (6.4 ¢ 41.8)E O
( 0 {(-7.2 - 4.4)E !
8 0/ 2)» # 0/ 1)# # 0/ )%
AC-228 { 3) (-5.1¢+ 21.2E 0 13 (1,62 S.0 § (-1.3¢ 35.9E 0
{ 0) (=2.6 - 1.6)E |
# 0/ 2)¢ # 0/ 1)+ # 0/ 1)e

#  NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.

¢ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(I.E. 23 STD DEVIATIONS) IS INDICATED WITH #( )4,



IIT.M. Vegetation

Samples of tuberous and green leafy vegetables were collected at
the time of harvest at five locations: Plymouth County Farm (3.5
mi - W), Bridgewater Farm (20 mi - W), the Maimg~en Reside..e (1.0
mi - W), the Work Residence (0.6 mi - ESE), the Jenkins Residence

(1.0 mi-SE), and the Whipple Farm (1.5 mi - SSW).

The only nuclides observed (other than naturally occurring Be-7,
AcTh-228 (peak) and K-40) was Cs-137. A positive measurement of
Cs-137 was detected in a vegetation sample from the Jenkins
Residence (rhubarb, collected 9/26/84). The absence of Cs-134 at
this location and the fact that measured Cs-137 concentration is
greater than 10,000 times what would be expected at this location
based on releases from PNPS-1, strongly indicates that fallout,
not PNPS-1, is the primary source of this Cs-137. Therefore, it
is extremely unli-aly that there was any environmental impact on

vegetation due to the operation of PNPS-1.
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TABLE III-M-1
ERMAP RESULTS-VEGETATION

UNITS:

MEDIUM: FOOD CROP
INDICATOR STATIONS STATION WITH HIGHEST MEAN
HHEREEREEER AR ES FHEFERERERRER 2R 0008
RADIONUCLIDES MEAN MEAN
(NO. ANALYSES) REQUIRED  RANGE STA.  RANGE
(NON-ROUTINE ) # LLD NO. DETECTED#+ NO. NO. DETECTED#s
BE-7 (10} ( 4.5 ¢ 1.7)E 2 16 (1.32 I 3
{ 5 (-8.8 - 1300.0JE ©
# S/ 7 LI VAR BT |
K- ( 10) - 8 J3)E 3 2 (3.7¢ 2JE 3
{ 0) ( 1.3 - 3.7E 3
o 7/ T)e # 1/ 1)»
CR-51 ( 10) (1.9 ¢ 2.5 1| 16 (9.1¢2 8.9E 1
{ 0 (=9.3 - 9.1)E 1
8 0/ 7)¢ # 0/ 1)»
MN-54 ( 10) 130. (-3.0 ¢ 1.7)E 0 16 (4.9¢ 835)E -!
{ 0) (-1.2 - 2)E 1§
# 0/ T)e # 0/ 1)+
co-58 ( 10} 130, (-4,1 ¢ 1.4)E 76 (-1.9¢ &.8E O
{ 0) {=1.3 - -2)E 1
# 0/ N)» # 0/ 1)+
FE-S9 ( 10) 260. (-1.1 ¢ 4,4)E 76 (6,62 134 0O
{ 0) {=2,0 - B8)E 1|
# 0/ 7+ # 0/ 1)+
Co-40 ( 10) 130, (3.5¢ 4.4)E 0 16 (1.2% 1.3)E |
{ 0) (6.9 - 26,5 €
# 0/ Ts # 0/ 1)#
IN-65 ( 10) 260, (8.7¢ 47.5)E -1 43 (2.0¢ 2.0E 1
{ 0) (-1.3 - 2.0)E 1
# 0/ 7)¢ # 0/ 1)s
IR-95 ( 10) (7.7 ¢ 9S8.4)E -| g 1Y% S)E |
t 0 (-2.6 - 1.4)E | t 1.2 - 2.8)E 1
8 0/ N # 0/ 3

PCI/KG WET

CONTROL STATIONG
FHEREERRRERRS 0
MEAN

RANGE

NO. DETECTED#+

(2.9¢ 2.0
f=1.1 = S.5)E
#( 0/ 3

{ 2.0 ¢ +3E
{ 1.4 - 2.4
# 3/ 3+

(-2.1 ¢ 3.4)E
(=7.1 = 4.5
# 0/ 3

(3.8t 2.9)E
(9.4 - 2)E
8 0/ 3¢

(-4.9 ¢ &.3)E
t=§.7 = AE
# 0/ 3+

{9.4¢ &2
(-3.1 - 16.70E
# 0/ 3¢

(1,9¢ SIE
{1.2- 2.8)
o 0/ 3¢

¢  NON-ROUTINE REFERS TO THC NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER

THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.

¢+ THE FRACTION OF SAMPLE ANALYSES YIZLDING DETECTABLE MEASUREMENTS

{I.E. >3 STD DEVIATIONS) IS INDICATED WITH #(
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TABLE III-M-1
(CONTINUED)

MEDIUM: FOOD CROP UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

¢  NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,

¢+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MCASUREMENTS

(I.E. >3 STD DEVIATIONS) IS INDICATED KITH #( )+,

' FEREERFEEREE AR FERTEREREF AR RRN AR HERERERRRRER R
RADIONUCLIDES MEAN MEAN MEAN
(ND. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
. (NON-ROUTINE)®  LLD NO. DETECTED## NO.  NO. DETECTED#+ NO. DETECTED#+
' NB-95 ( 10) (20¢ 2.7 0 7% (9.7% &JE 0 (22 4.4 ©
{0 (-8.2- 11.2E 0 (-3.4 - 11.0)E
o0/ e 0/ 1)e # 0/ e
l RU-102 ( 10) (-3.8¢ 2.0 0 2 (1.5 121E 0 (é1g 421
{0 (=9.6 = 1.5 0 (-5.2- 8.8 0
0/ e 0/ 1)e OO0/ e
. RU-10¢ ( 10) -3.5¢ 2.2 | 75 (342 MLOE 0 (-2.3% &.5E
{0 (-1.3- .3E 2 (9.9 -  9.7)E
' $ 0/ T+ # 0/ 1)e e 0/ 3¢
I-131 (100 80, (2.1% 72.8)E -t 75 (1.1t LOE 1 (<5232 M3LE
( 0 (-3.5- 2.7 1 2.3- 1.AE
' #O0/ e 0/ 1) 0/ 3
CS-134 ( 10) 80, (-2.1¢ &2E 0 7% (928 &L8E 0 (112 LJ1E
l { 0 (-1.8 - 1.3 1 (-1,.3 - ~1.00E
0/ e o0/ 18 0/ e
(5-127 ( 100 80, (1.6% .OE 1 7% (6.0¢ JOE 1 (&bt A2E
' (1 (<3.3 - &0.4)E 0 (-1.8 = 1L.7)E
1/ e 1/ 1) o 0/ e
l BA-140 ( 10) (-3.2¢ 2.8 0 3 (7.0% (7.9 0 (-1.1% &.5E
( 0 (-1.4 - .E 1 (9.0 = 6.5
gl O/ 7% # 0/ 1)+ # 0/ 3¢+
l CE-141 ( 10) (5.2¢ A&47E 0 16 (2.6¢ LME 1 (352 &8
( 0 (1.2 2,60 1 (<7.3 - 16.1)E
l OO/ e 0/ 1) 0/ e
CE-144 ( 10) (29¢ L7DE 11 (53¢ 3DE 1 (7.1% 9.8E
(0 (=2.1 - 11.SE 1 (1.6- 1LSIE 1 (-1.2- 2.1E
. "o e oo e o 0 e
AC-228 ( 10) (238 .9 1 75 (42% 28E 1 (29% 29 1
(0 (-4.1 - S9.9E 0 (-2.3- 7.8)E 1
¢ 0/ 7)¢ ¢ 0/ 1)* # 0/ 3+




III.N. 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 21) and Bridgewater Farm (20 mi - W - Station 27). The beef
forage sample from Station #27 was unavailable during 1984. The
results of the ERMAP program for the media are presented in Table
ITII-N-1. The following positive measurements were made: Be-7 and
Cs-137 at the Piymouth County Farm; and, Be-7 at the Whitman Farm. In

addition, all stations had a positive measurement of K-40.

The only positive measurement of Cs-137 occurred at the Plymouth County
Farm. The Plymouth County Farm is an indicator station and is located
3.5 miles - W from PNPS-1. The absence of Cs-134 at this location and
the fact that the measured Cs-137 concentration is about 10,000 times
what would be expected at this location based on releases from PNPS-1.
This strongly indicates that fallout from previous atmospheric weapons

testing, not PNPS-1, is the primary source of this Cs-137.

Therefore, i* is extremely unlikely that there was any environmental

impact on forage due to the operation of PNPS-1.
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MEDIUM: CATTLE FEED

TABLE III-N-1
ERMAP RESULTS-FORAGE

INDICATOR STATIONS

UNITS: PCI/KC WET

STATION WITH HIGHEST MEAN CONTROL STATIONS

EREIEEERRIRRREERRS Y Yy Yy YY) FEERRERRRRRERIEN
RADIONUCLIDES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTED#» NO. NO. DETECTEDs## NO. DETECTED#+
E-7 ( 2) { 4.7 ¢ IE 3 i1 147 ¢ ok 3 { 2.6 ¢ 2)E 3
{( 0
# 1/ )¢ # 1/ 1)# # 1/ 1)s
K-4 ( 2) { 4,8 2 ME 3 21 (1.6¢% JE 4 { 1.6 ¢ JE &
{ 0
#( 17 1)» & 1/ 1)s # 1/ 1)
R-S! ( 2) {3.3¢+ 24.2)E | it (332 282K | (-8.7¢ 17.7)E 1|
{ 0)
# 0/ )¢ 8 0/ 1) # 0/ 1)#
N-4 ( 2) 130, { 3.6¢ 1.9)E 1| 11 (362 1.9 1 (-3.7 ¢ 3.7E ©
{ C,
# 0/ 1)¢ # 0/ 1)» # 0/ 1)»
Co-5% ( 2) 130, (7.0¢ 19.5)E © 22 (592 1.5 1 £ 1.9 8 1.5 1|
{ 0
# 0/ 1)* # 0/ l)» # 0/ 1)»
FE-5% ( 2) 260, {86¢ S0.3E O 11 (é62 S0.3E O {(=6.82 &.5E 0
{ 0
#( 0/ 1)# # 0/ l)e # 0/ 1)*
Co-6¢ ( 2) 130 3.4 ¢ 258.0)E - i1 (3.4¢ 256.0)E - mied 3 1.9)E 1|
{ 0}
# 0/ 1)¢ # 0/ 1) ¢ 0/ 1)s
IN-ES ( 2) 250, { 3.0 ¢ 4,2)E | i1 {302 4.2)E | (6.6 ¢ .1E |
{ 0)
s 07 1)# # 0/ 1)s # 0/ 1)s
R-9S ( 2) {-3.8 ¢ 3.8 1 g (1.7 2.8)E | P 3.7 8 2.8)E 1
{ 0)
# 0/ 1)» #{ 0/ 1) # 0/ 1)#
¢ NON-ROUTINE REFERS YO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE (REATER

THAN TEN (10)

TIMES THE AVERAGE BACKORCUND FOR THE PERICD (F THE REPORT,

THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. X3

cTh

viw

DEVIATIONS) 1S INDICATED WITH 8
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MEDIUM: CATTLE FEET

- A i e

TABLE III-N-1
(CCNTINUED)

UNITS: PCL/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

FEEEREEREERREL A FEEER RN R RN 0 FHEREREEERIREY Yy
RADIONUCLIDES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LLp NO. DETECTED## NO. NO. DETECTED#+ NO. DETECTED##
NE-95 ( 2) (1.42 2.3)E | e (41.5% 1.9 | {122 1.9)E 1
( 0)
# 0/ )¢ # 0/ )¢ # 0/ 1)#
RU-103 { 2!} (4.4 ¢ 23.8E 0 11 (~4.4¢ 25.4)E O {-2.4 ¢ 2.0)E |
( 0)
o 0/ 1)e # 0/ !)s 8 0/ 1)+
RU-106 ({ 2) {-1,.3 ¢ 1.2)E 2 i1 (-1.3 ¢ 1.2)E 2 {=1.6 ¢ 1.3)E 2
{ 0)
¢ 0/ )¢ # 0/ 1) $ 0/ 1)s
I-131 ( 2) 80. (-1.9 ¢ L2 2 21 (-1.1 ¢ 1.6)E 2 (=1.1 ¢ 1.6)E 2
( 0
# 0/ 1)» # 0/ )¢ # 0/ 1)»
£s-134 ( 2) 80. { 3.8 ¢ 2.0)E 1| 11 (3.8¢ 2.0)E § (1.7 ¢ 1.5 ¢
{ 0
# 0/ 1)» # 0/ 1)» # 0/ 1)¢
CS-137 ¢ 2) 80, {912 1.9 1 - (5%1¢ 1.9)E 1| ( 3.4 ¢ 137.0)E -!
.
s 1/ 1)s # 1/ 1)* # 0/ s
BA-140 { 2) (-1.6 ¢ 7€ 2 21 (~5.9¢ 8.5 1| (-5.9¢ 8.9 !
{ 0
# 0/ 1)* # 0/ 1)# # 0/ ()¢
CE-141 ( 2) (1.2 ¢ 3.4)E 1 it 13.2¢% 3.6)E | (2.0 2.7)E |
{ 0)
¢ 0/ 1) # 0/ 1)+ # 0/ 1)»
CE-144 ( 2) {7.86¢+ 78.8) 0 it (7.8¢ 78.8)E 0O (-5.82 6.1 !
{ 0)
# 0/ 1)# # 0/ 1)# # O/ 1%
AC-228 ( 2} (-8.6 ¢ 7.0)E 1 21 (=7.6 ¢ &2, 1} (-7.6 ¢ 4.8 1
{( 0)
s 0/ )¢ #l 0/ 1)¢ # 0/ )¢
& NN-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WMICH WERE OREATER

THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REFORT,

THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )t
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APPENDIX A - ANOMALOUS MEASUREMENT REPORTS
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There were no Anomalous Measurement Reports

for the year of 1984.
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
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d Liqudetluenis H.3=1 X 10°S uCi/mi; sl rest, 10 CFR 20, Appendix B, Tabie 11
3 Average Energy

Pronade the aveiage enerpy (El ot the radionuchide mntane i rgleases of 1ission and sctivation gases 1l Japp wdP e § @adehon N/
4 Measurements and Appronimanions o1 Total Radioactimn

Provade the met hionds used 1o measure o1 Ipmioanimngic e tentad radioactivity an etfluents and the methionds used to
Jetermune radwnu, hide composition

3. Fusion and sctivghion gases Geli

b lodines asonie
op

. Patiulares P

d Liquid ctNucnts Analysis

§  Baich Releases

Piovide the tollowing informanion relating to hatoh releaes ol radwigciive matenals in hiquid Jnd gaseous e fiusnty

a  Liqud

I Number of bat h relesses 324

S Toral time persod tor haich relesses 1425 .55 hours
Maximum time pernad for s baiclirelesse = 76 850 hours
Averagc e peiod for bath reieases 4.40 hours

Musimum time peniod fon 3 harch relegse - 10 1in
) minute
6 Avergpe stream flow duning penods ol release of eltivent intu § Mowing stream 5. 27E;GPM

S

b Caseows  (Not Applicable)

6 Abnormal Releases

a. None
b. None



TABLE 1A

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

JANUARY - JUNE 1984

Quarter Quarter Est. Total
Unit ' Error, %
A. Fission and activation gases
1. Total release Ci . . |
2. Average release rate for period uCi/sec
3. Percent of Tecknical Specification limit % |
B. lodines
1. Total iodine-131 Ci <4 74f.5 * 25
2. Average release rate for period uCi/sec |€9,14E-6
3. Percent of Technical Specification limit % 2.37E-3
C. Particulates
1. Particulaes with half-lives > 8 days Ci '( 1 1RF.13 1 376.2 21
2. Average release rate for period uCijsec |¢2,28E-4 5.29E-4
3. Percent of Technical Specification limit % <0.05 < 0.0
4. Gross alpha radioactivity Ci 7.15E-7 1.19€-6
D. Tritium
1. Total release Ci 1.28£0 1.86E-1 40
2. Average release rate for period uCi/sec | 1.63F-1 2.40E-2
3. Percent of Technical Specification limit % - -

*Plant shutdown on 12/10/83 - no releases




IABLE 1B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT | 1984 )
GASEOUS EFFLUENTS - ELEVATED RELEASE

JANUARY - JUNE 1984

CONTINUOUS MODE

BATCH MODE

[-Nucl-du Released Unit ] Quarter 'H Oumev'z r Quarter ] Quarter ]
1. Fission gases
krypton-85 G - .
krypton-85m C " .
krypton-87 G * *
krypton-88 G - 2
xenon-133 Ci * *
xenon-135 G -
xenon-135m C *
xenon-138 C * *
xenon-131m G * *
xenon-137 G * *
xenon-133m C * » !
Tota! for period Ci * . 1 =3
2. lodines
iodine-131 Ci <6.19E-6 .
10dine-133 C . "
e 1odine-135 (@] * *
Tota! for period C <6.108f-6 ]
3. Particulates
strontium-89 G <).52E-4 '
strontium 90 C <1.80t-6 ;
cesium-134 (& <3 QPF-6 »
cesium-137 C 3.04E-6 -
barium-lanthanum-140 G <9.60E-6 <
chromium-51 C - :
manganese-54 G ].24E-6
cobalt-58 G -
iron-59 C N k
cobalt-60 G B8.13E-6 .
zinc-65 G - =
2irconium-niobium-95 G _ .
cerium-141 C - »
cerium-144 G &
ruthenium 103 G - - -
ruthenium-106 i - " ~“J

4
*Plant shutdown on 12/10/83 - no releases




TABLE 1C
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1884)
GASEOUS EFFLUENTS - GROUND LEVEL RELEASE

CONTINUOUS MODE BATCH MODE
Fudndn Released Quarte o} | Quarter -d l Quarter ’f Quarter

1. Fission gases

krypton-85

krypton-85m

krypton-87

xenon-13

-
=

| krypton-88
|

r

xenon-135

xenon-135m

| xenon-138

Total for penod

. lodines

jodine-131

iodine-133
iodine-135

Total for penod

. Particulates

o0
]
~d

'

Y iro
o

strontium-90

H '
oy

cesium-134

O OO
~J|MI W | O
mimimim

Do
'
£

cesium-137

mMiMmimiMmm jmim
'
il |wloy

banum-lanthanum-140

manganese-54

Ol lon [

o v 1O

cobalt-58

iron-59

cobalt-60

21nc-65

zirconium-niobium-95

cenum-141

ruthenmium-103

ruthenium-106




TABLE 2A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (0382
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

Quarter Est Total
1 , Error. %

1

A. Fission and activation products

1. Total release (not including tntium,

noble gases. or alpha)

2. Average diluted concentration

during period

Percent of applicable limit

ion

Dissolved and entrained gases

Total release

1
2. Average diluted concentration

durning period

3. Percent of applicable hmit

D. Gross alpha radioactivity

reiease

» of waste released (prior




TABLE 2B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1984

LIQUID EFFLUENTS

nINge
.

A e
vUInNgo

1 ADY
VANUAKTY =

~ ™~
“r

CONTINUOLIS MODE BATCH MODE

~

Nuclides Released Quarter Quarter Quarter ] Quarter 2 \
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~ IO o
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1
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[ S N ]

N
m
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4

mim

N oo

(" 2inc-h3
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ange 54
manganeseé-04

'
W e (Wl v

N o r'rr(n
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mim
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

Supplemental Information
July - December, 1984

Facility _Pllgrim Nuclear Power Station e Licensee __ DPR-35

6

Regulatory Limits
Qs
+ y
0.25/E * 0.10/
b. lodmes 2Ci/Quarter

. Particulates. half-lives >% davs 13 <1 .8E4Qs + 1.8E50Qv ,‘S- ]
d Liquid ellluents 10C1/Quarte?‘

Fission and activation gases

Maximum Permussible Concentration

Provide the MPCs used in deternmuning sllowable release rates
Fission and acthivation gases 10 CFR 20
lodines } Appendix B
P.‘"I\,\A.J‘C‘: nati-lives 2% Jduvs Tabie 11

Liquid effluents H.3=1 X 1075 UCi/ml; all rest, 10 CFR 20, Appendix B, Table [I

Average Energy

Provide the average energy (k) he radionuchide

E for Qs = 0.795 : E for Qv = 0.434

Measurements and Approximaiions of

phivable XX MEX

A
\
otal Radioactivity

Provide the met hods used neasure app

determine radionudlide compositi

ission and activation . -
Fiss Jnd 3 dii Kase Geli

Istopic

Analysis

Liqud

Number

I
Maximum !
Average
Minimurr
Averape

b Gaseous (Not Applicable)

Abnormal Releases

NONE




TABLE 1A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

July - December, 1984

Quarter Quarter Est. Total
L Unit { (3, (4) | Error, %
A. Fission and activation gases I N
1. Total release Ci N/A* 1.84F+) 4.30E+1 |
. Average release rate for penod uCi/sec k2.31E0
__3__?_’_e_r£_9ntr_of Technical Spec ification limit | % I ) j(“ .33E-4
B. lodines
[ 1. Total iodine-131 vk [ & | N/A*  [k3.09E-5 3.50E+1 |
‘r . Average release rate for period uCl sec K3 .89E-6 |
T 3. Percent of Technical Specification limit | % ;1 .55E-3 |
C. Particulates Pl
ﬁ 1. Particulates with half-lives > 8 days ‘ Ci 1.74E-3 E<8,Q3E-d 3.50E+]
| 2 \verage release rate for period i u(‘xﬁs:,c‘ 2.19-4 K1.01E-4
| 3. Percent of Technical Specificat ation limit % A 5.12E-2 E<‘: . 75E-2
! " 4. Gross alpha radioactivity A Ci | 3.81E-7 K5.14E-7
D. Tritium R bt I e e T WL i
[ 1. Total release T A T  2.16E-1 [8.28E-2 | 5.25E+1 |
'7“5- \wraé—e:r(')leaw rate for ;;nod uCi/sec 2.72E-2 | 1.04E-2
| 3. Percent of Technical Spoufu ;E;on limit | % *"w\' /A T N—:

e —————————————————— S— ————————r—————— s

* Plant shut down since 12-10-83

(#%)




TABLE 1B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1984)
GASEOUS EFFLUENTS — ELEVATED RELEASE

July - December, 1984

CONTINUOUS MODE BATCH MODE

‘r Nuclides Released | Quarter (3)|  Quarter (4 ,I Quarter

Quarter

. Fission gases

krypton-85

wn

18]

krypton-85m

L 4

- MO

krypton-87

OO

krypton-88

xenon-133

L
b

xenon-135

- D N

Lo

O |00 |OIN|O IO

xenon-135m

miMmMMmimim|m|imim

L
_—y Y

W 1O
(o]

xenon-138

xenon-131m

xenon-137

xenon-133m

wn
™m
f
ol
-

~dI1

Total for period

. lodines

iodine-131

iodine-133

iodine-135

Total for period

. Particulates

strontium-89

strontium-90

cesium-134

cesium-137

ba.;mm-lar‘.hanum-lu)

chromium 51

manganese-54

cobalt-58

iron-59

cobalt-60

zinc-65

zirconium-niobium-95

cenium-141

cerium-144

ruthenium-103

ruthenium-106




TABLE 1C

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

July - Dec=mber, 1984

CONTINUOUS MODE

BATCH MODE

[ Nuclides Released

\
/

Unit | Quarter( 3

Quarter ’AT Quarter T. Quarter

1. Fission gases

krypton-85

o

o

m
'

L
=

krypton-85m

-
m
'

kKrypton-87

krypton-88

™m
'

xenon-133

xenon-135

) 1O 1O
-
"
B
-0 IO

O IO K
1
'

m
]

o O

xenon-135m

xenon-138

Total for period

. lodines

iodine-131

iodine-133

iodine-135

mlmim
]
Hlopn

Total for pericd

OO M ko

m
)
¥ =

. Particulates

strontium-89

strontium-90

ce_sxum-l 34

o
cesium-137

barium-lanthanum-140

manganese-54

cobalt-58

iron-59

cobalt-60

zinc-65

zirconium-niobium-95

cerium-141

ruthenium-103

ruthenium-106




TABLE 2A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1984)
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
July - December, 1984

Quarter ! ‘ Est. Total
(1) ’ (4) Error, %

A. Fission and activation products

1. Total release (not including tritium,

noble gases, or ulpha)

2. Average diluted concentration
during period

3. Percent of applicable limit
B. Tritium
1. Total release

2. Average diluted concentration

during period

3. Percent of applicable limit

_C. Dissolved and entrained gases

1. Total release

2. Average diluted concentration

during period

3. Percent of apphcaﬁle limit J a

D. Gross alpha radioactivity

1. Total release

to dilution)

F. Volume of dilution water used

Auring period

PO s SRR . TSI -~




TABLE 2B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1984)
LIQUID EFFLUENTS

July - December, 1984

CONTINUOUS MODE BATCH MODE

Nuclides Released Unit | Quarter Quarter Quarter 3) Quarter 4 |

strontium-89 Ci : <.

3E-4 <3

3.62E-4
-4

strontium-90 Ci

— c—— S

cesium-134 Ci

| S

cesium-137 | Ci
iodine-131

o
o
P
'
wun

2

-t ION |
— 1D
O o
mim

L
— D | >

—_

| S

——

1 cobalt-58

P ———————————————————————

W
m

cobalt-60
iron-59
e s o gy
zinc-65
e S
manganese-54
—_—

. chromium-51

~ W
{m|m

on
m

O
{m

E— —

|
|

o
™

i e
i zirconimum-niobium-95

|

molybdenum 99

technetium 99m

il el e S N
barium-lanthanum-140
cerium-141

| iodine-133

?,___&,_A., — - p———

cerium-144

L silver-110m

-

iron-955

l unidentified

(— e ———
|

L Total for period (above)

| xenon-133
‘L_ . ,V\ulnjnr?-lﬁ?f)_ ‘
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Results of Boston Edison In Situ Gamma

Spectrometry Soil Analysis for 1982

Introduction

In compliance with Boston Edison's Technical Specificalions for radiological
monitoring of the environment, in situ gamma spectrometry analyses were performed
at eleven sites during May, October and December of 1982. In addition to the gamma
spectrometry, which employs a Ge(Li) "downlooker" detector in accordance with
Reference 1, measurements were taken with a pressurized ion chamber (PIC) to assess
the total exposure rates, and soil core samples were taken at five of the stations
to confirm the in situ resuits.

At all eleven stations, by far the major contributors to the exposure rate due
to soil were naturally occurring radionuclides and Cs-137, which is a result of
fallout from weapons testing. A small amount of Co-60 was present in the soil at
one site. These results are summarized in Tables 1-12, and the original data is on
permanent file at the Environmental Laboratory.

Methodology

In situ gamma spectrometry was performed at each of the eleven locations, along
with PIT measurements for comparison. When possible, a soil sample was also taken
for laboratory gamma analysis.

In situ gamma spectrometry is a convenient and efficient technique used to
evaluate the radioactive constituents of the soil. Using assumptions concerning
the soil composition and distribution of the radionuciide of interest, the exposurc
rate and activity concentration of that radionuclide can be calculated. This s
done using the spectrum obtained with an unshielded Ge(Li) detector placeo above
the ground, together with detector specific parameters such as efficiency. The
radionuclides of interest are fallout and plant related fission and activation
products, as well as those which occur naturally. In evaluating the activity
concentration and exposure rate for a given radionuclide, a parameter describing
depth distribution, a/p, must be evaluated. For naturally occurring radionuclides
a value of zero is assumed, implying no increase - * decrease in the concentration
with soil depth. For radionuclides present only on the surface, such as those from
fresh fallout, a value of infinity is used. (This value is also used for
calculations of apparent activity concentrations and exposure rates for those
radionuclides not found during the peak search.) For man-made radionuclides found
in the soil and not believed to be recently deposited, an expotential distribution
is assumed with a/p = .206. This value is a good compromise between deep
distribution and surface deposition; and laboratory analysis usually confirms that
these radionuclides are present througout the first six inches of soil implying a
period of migration. This procedure of in situ gamma spectrometry is explained in
detail in Reference 2.




~

The PIC measurement, which includes all components of the exposure rate, not
just terrestrial, is used to evaluate how much of the total exposure rate can be
explained by the in situ results together with the cosmic contribution. At control
statiors, away from the plant's influence, the PIC measurement is used to check the
in situ results, as one would expect the terrestrial exposure rate, calculated
using th: in-situ methodology
approxima‘e e L results.

When possible soil core samples are also taken and analyzed at the laboratory
to confirm the presence or absenc )f radionuclides in the soil which have been
identified in the in situ analysis y, the source term is identified as
s0il or unknown. 1In the
results are not reporte

aids in defining the depth distribution of the radionuclide.

together with the cosmic contribution to closely

e latter case, situ calculations are not valid and

e
A
J

In addi 131 s of the different core sections




Cobolt-60 was identified three additional L confirmed
by Laboratory soil a re was no core sample sub v site 00). As
the source term was tnhe unknown for these sites, tic ysure rates which
were calculated assu g soil to the source term, are not valid and were not
listed in Table X . lso be ncte at Zr-95 was detected at two
at levels at or below LLD it thes esu] ould not be confirmed by soil
analysis at che

component of 3.6 uR/hr (Reference as added, th a few notable exceptic
Sites 00, 07 §{ 08 showed relati y h 1C measurements which could not
explained wi elli) 1t '

The PIC mea ts agreed well wi e in situ results, when a cosmic

es are all within 0.15 miles of

>

arl _— “at A v aedh 14 -
] [ ] e s ckarounc ( re es ore 'S K¢
f‘w‘d'n’ so0 that e Ni1g jround ure rates were most -
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of some




References

ntification and Quant

by Gamma-Ray In-Situ

Determinati¢

Gamma-Ray Spectrometr)




LOCATION; WAREHOUSH

LOCATIONS
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COUNT DATE: 0%/27/8

InSitu COUNTING ROSLUH




TABLE 2

LOCATION: ROCKY HILL RD.
LOCATIONS: 01

COUNT TINE: 600 0sec

COUNT DATE: 0S/727/82

InGitu COUNTING RLUGULTS
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LOCATI1UN: ROCKY HILL RD. (W)
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LOCATION: PROPERTY LINE

LOCATIONS®: 06

COUNT TIME: bUlO0se«

COUNT DATE: 05/2&4/82

InSitu COUNTING RESULTS




TABLE 6
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LOCATION: OVERLOQOK

LOCATIONS: 08

COUNT TINME: 6000sec

COUNT DATL: 05/264/8B2

InSat COUNTING RESULTS
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TABLE 8

LOCATLON: EAST BREAKWATER
LOCATIONS: Q

COUNT TINME: 6000sec

COUNT DATE: 0o/27/82

InSitu COUNTING RESULTS

xgtondard




TABLE 9

LOCATION: CLEFT ROCK

LOCATIONS:

COUNT TIME: 6000sec

COUNT DATE: 035/28/82

InSitu COUNTING RESULTS

IXstan

alculated




TABLE 10

LOCAT10N: EAST WEYMOUTH

LOCATIONS;
COUNT TIME: LUDOsec

DATE: 10/07/82




TABLE 11

MANOMET

LOCATIONS: 17

COUNT TIME: 6000sec

COUNT DATE

nSitu COUNTING RES




Ion Chamber

{(Distance in Miles
(uR/Hr)

m Plant)

Warehouse (0.03 13.8

9.
(W) (0.3 WNW)
Plymoth Center (4.5 WNW)

(0.34 NW)

Pedestrial Bridge (0.14 N) = 2] 2.1 0.113 .989 (bc)

\
|

Manomet Substation (2.5 SE

—

Includes 3.6 yR/Hr cosmic contribution.
found in in situ but not confirmed by lab soil analysis and therefore not included in total.
found in Tn situ and confirmed by lab soil amalysis.

>

found in s1tu but not confirmed by lab seil analysis and therefore not included in total.
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APPENDIX D

4.8.0 Environmental Monitoring Prograa

An envirocmental memitoriag prograz shall be conducted as follows:

1. Envirommental samples shall de selected and analyzed according to
Table 4.8.1 ac the locations described in Tables 4.8.2 and 4.8.3 and
showvae in Figures 4.8.1, 4.8.2 and 4.8.3.

Analytical technigues used shall be such that the detection capabilities
in Table 4.8.4 are achieved.

A cessus of gardens producing fresh leafy vegetables for human consumo=~
tiom (e.g., lettuce, spinach, etc.) shall be conducted near the end of
the growing seascn to determine OT verify the location of the garden
(available for sampling) yielding the ighest calculated thyrovid doses.
T™his census is limited to gardens having an area of 500 square feet oFr
sore and shall be conducted under the following condizions &s 2ecessary
to meet the above requitemant:

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

b. I1f so milk-producing animals are located in the vicinity of the
sita, as determined by itam & Delow, the cansus descridbed in item
%a above shall de extended to a distance of 5 miles fTom the site.

1f the census indicates the exisctence of a garden at a location yieldin
a caleulated thyroid dose greater than that from the previously samoled
garden, the nev locatiom shall replace the garden previously haviag the
saximum caleculated {odine comcentration. Also, any locaticn from which
fresh leafy vegetables can no lomger be obtained may be dropped from the
surveillance program as long as the NRC i3 gotified in writing, as scem
as possidle that such vegetables are D0 longer growm or no louger
available at that lecatiem.

néucsed
he

A census of animals producing =ilk for human consusptiom shall be cor

at or near the middle of the grazing season to determine of verify
location yielding the bighest calculated annual average chyroid dose
The census shall bde conducted under the following conditioms as necessary
to meet the above requirement:

a. Within a l-mile radius froa the plant site or witdin t e 15 aren/vy
{sodose line, vhichever is larger, enumerati by a door-to=door OTr
equivalent, cocunting technigqua.

Within a S-mile radius for covws and for goats, enumeraticn derived
from referenced information from county agricultural agents or other
reliable sources.

1f it is learned from this census that snimals are present at a locatien
vhich yields & calculated thyroid dose grearar than from previcusly sazp.ed
animals, the nev location shall be added to the surveillance progras as
soon as practicable. The sampling location having the lovest calculated
dose may then be drepped from the surveillance program at the end of the
grazing season during vhich the census vas conducted. Also, any location
from vhich milk can no longer be obtained may be dropped {rom the surveil-

D=1




lance pProgras as lomg as the NRC is potified in vriting, &s soom as
practicable, that.ailk-producing animals are no longer present, OT ailk
samples are 90 lomger available at that locatiom.

Deviations arte permitted f{rom the required sampling schedule 4f spec~
{mens are gnobcainabla due to hazardous conditicms, seasonal unavail-
ability or to malfunction of automatic sampling squipment. Ia the
event of equipment malfunction, every reascnable effort shall be made
to complete correctivy actiom prior to the end of the next sazpliag
period. Any simificant deviations from the sampling schedule shall
be explained in the annual repert.

Decailed vritten procedures, {acluding applicable check lists and
{nstructions, shall be prepared and followed for all activitias
{nvolved in carTrying out she environmental mONnitoTing ProgTam.
Procedurss shall include saspling, data recording and storage,
{nstrument calibratiom, peasurements and analyses, and aczions to de
taken vhen anomalous measurements ATe iscovered.

Procedures shall be prepared for {nsuring the quality of program

results, including analytical seasurements. These procedures wvill

{dentify the responsidble organizatioms, {nelude purchased services

(e.z., contractual 1ab), {nclude indevendent audics, and include svstem:
(such as participatiom iz LALA and/or N35 intercalsibraction exercises

and submissiom of "dlind” cualicy contrsl samples for aralvses bv the | **
contracsors)/ to ideatily and corTect deiiciencies, investigate ancmalous

or suspect results, and reviev and evaluate program results and TepOTTS.

3.8.D and 4.8.D Eavironmental Memitoring ProgTan

An Eavironmental radiclogical sopitoring progTam is conducted to verily
the adequacy of {a-plant controls om the release of radlicactive mACerials.
The program is designed to datect radiocactivity concentTaticoms vhizh eould
result iz radiation doses t° individuals not exceeding the levels sat
forth ia 1OCTRS0 Appendix )

Az exasple of this is the detection of I-131 in ailk. Calculational Models
(Regulacory Cuide 1.109 March 1976) have shown chat a4 constast comcentTaticr
of 3.5 pCi I-131 per 1iter ailk would result in a dese of 15 millirem-Io
the thyreid of an {anfant consuming that milk for a year. Allowving for an
open grazing season of six months, and a maxiaum of two half-lives detveen
event and sampliang, the lover limic of detection at time of sampling must
be 2 pCL/1 (3.5 = 12/6 2 1/4 = 1.0).
T a . L | .
A supplemental menitoring progran for sedizents and mussels has been
{ncorporated into the basic pregram (see notes ¢ and g to Table £.8.1) as
s result of an agreesant wvith the Massachusetts Wildlife Federation. This |
supplemental program is designed to provide information on radiocactivity i
levels st substantially higher sensitivity levels in selected sacmples to i
|
!
{
|
!
|

-

varify the adequacy (or, alternatively, to provide a basis for later
sodifications) of the long-ters sarine sampling schedules. As pars ef the
supplemencal program, analysis of sussels for isotopes of plutenium wvill de

performed 4f radiocesiua activity should exceed 200 pCi/Xgm in the edidle
portions.

—

*vguppLemancal provision
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The 200 pCi/Xga radiocesium maction level™ is based on calculations which
shoved that 4if radiocesium from plant releases reached this lavel,
plutonium could possibly appear at levels of potential interest.* The
ealeulacigns also shoved that the dose delivered from these levels of
plutonium would not be a significant portion of the total dose attributable
to ligquid effluents.

The program vas also designed to be consistent, vherever applicable with
Regulatory Guide 4.8 (Issued for comment December 1975). The followving
exceptions to the generic recommendations stated in Regulatory Cuide 4.8
are justified due to site specific comsiderations:

1. The required detectiom capabilicy for 1-131 in milk is
about tvice the value suggested in Regulatory Guide 4.8. The justi-
fication for the higher value is presented in the second paragraph
of this sacticn. This (s a comnservative estizate of the capabilicy
of the milk surveillance progra= 0 detect concentrations at the
appropriate anmnual dose level since the annual dose is proportiona.
the annual average concentrati i ailk., The detecti linit for a
roup of samples is less than that for a single sazple and is iaversely
proporticonal to the square roct of the number of samples. The conser-
vati {n this case i3 approxizately nﬁ:ﬂ or about a factor of 3

L]

Air particulates are not snalyzed for

The program instead calls for this analy samples.

dustified because the air-cowv-ailk expos hway cag bde de

{tored at Pilgriz aftar the very lov leve of radiocs

are recomcentrated in cov's ailk (Raf. 1).

Soils and sediments are not routizely analyzed for Sr-90, but raiier

the analysis is dome om a contingency basis. The rationale bdehind this
i3 that Sr-30 will not comtribute to loug-te™ radionuclide buildup

until the more abundant gamma ermitting nuclides appear in relatively
large conzentracions. Both Ilems 2 and J reflect the & : in 3=
years of speracion, Pilgrim Statiem l1iguid releases of

apounted o emly 1/1000 of the Sr~30 i{aveatory ia Cape ‘ v vater
(fsom veapons testing fallouz) and abeut 4/1000,00C of the direc: desosi-
tiom on the Bay. Alsc, gasecus releases of 5r-90 have Deen only 1/100,200
of the tervestrial S5r~-90 i{oventory within five miles of the statiom

Surveys are conducted amnually, i necessary, to deterxzine ap
locations for sampling of leafy vegetables and milk. The ob]
these surveys L8 t0 ensure that the environmental sazples Ar
tative of realistic foed chain pathvays, considering local com
Resulss of the monitoring program vill be used as “denchmar
caleulational models used to predict the consequences

from the station. The models can then be employed to
attridutable to radiation deposition at any other location o
™e combination of monitoring results and calculationsal mode.
is & practical method of demenstrating compliance with 10

This approach does not require (mer is it alvays practical)
mental sedia alvays be samplad from the "vorst case’ locations:
sensitivity of the monitoring results might be improved by sampl

locations vhich are reascnably close to "verst case” conditioms.

measurable quantcities having & potent

48] dose (human food chain)
Leance comparable to other nuclides Lif

present at their detection limits




Varificacion of the appropriarc ailk sampling locations on an annual
basis is sactisfactory as there are very few locations suitable for iy
grazing of dairy herds is the vicinity of the plant (Ref. 2). This
situation makes it unlikely the location of the nearest dairy herd
(3.5 miles~¥) will change.

Annual sampling of beef forage (in place of deef) is adequate decaiuse
beef cactle are not raised commercially in the vicinicy of the size.

L

Bovever, dairy covs from the Plymouth County Farm are periodically seld
for beef. Terad (hay) from this locaticn will be sampled 0 momitor this
potential pathwvay for ingestion of radiocactivity. 1If beef cattle feeding
on local forage are found at locatioms closer to the site, forage

sazples from the closer location will replace the sazple from the

County Fara.

Coundvater flowv at the plant site | ito Cape Cod Bay: therefore,
tervestrial monitoriag of grouadvater not included {a this prograa.

Poulssy saspling is not perforzmed decause pouliry in Plymouth County
feed almost excludively om imported grain and are usually raised under
shelter.

l1eld gamma isotopic surveys are conducted 0 monitor radiocactivity in
soil i{n lieu of laboratory acalysis of scil samples. The technigue
has saveral advantages over laboratory analysis., First, analysis can bde
perfornad on the same plot of land from survey to survey, and radic-
activicy bduild=up st the location can be accurately determined. Secondly,

ga=ma exposure rate {3 determined directly from this techuigue: hence
compliance vith 10CTRI0 Appendix I levels can de investigated direc:ly
rather than iadirectly through soil sampling.




Referencas:
from Pilgris | Nuclear Plaat and

1. Wremn, M.I., "Reviev of Sr-30 Releases
s Comparison vith Extant Fivirommental lLevels™, 1976.

y 3 ilgris Station Uni: #2 PSAR, Appendix 117, pp. lIFC-ll and 1lA, amended
June 15, 1976.




Exposure Pathway
_or Sample Type

A RBORNE

Particulates

Radiolodine

Sofl

DIRECT

WA TE RBORNE

AQUATIC

Shellfish

.

OPERATIONAL RADIOL

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)
Plymouth Beach and
Prisciila/White liors
Discharge Canal
Bartlett Pond (SE-1.
Powder Polnt (NNN-7.

Discharge outfall
Puxbury Bay

Manomel PL.

Plymouth or Kingston
NHarshileld (d)

TABLE 4.8.1

ICAL _ENVIRONMENTAL MONITORING PROGRAM

Sampling and
Collection Frequency

Continuous sampling cver
one week

Continuous sampling with
canister collection weekly

Once per three years

Quarterly

Type and Frequency
. of Analysis

fiross beta radloactivity ot
least 24 hours after filter
change. (a) Quarterly composite
(by location) for ganma
isotopic. (b)

Analyze weekly for i-131

Fleld gamma isotopic. (c)

Gamma exposure quarterly.

e Beach

Annually (Spring)

Gamma exposure survey |*

Cont inuous Composit Sample
7 mi. Weekly grab sample
8 mi.){d) Yeeliy grab sample

Quarterly (at approximate
J-month l_nrlrernls

Harbor

Note [f) and beach surveys are supplemental provision.

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

- ememmed - - - ——

Gasma isotopic (b); also see ,
note (f). *




TABLE 4.8,1
{Cont™d)

locations
Exposure Pathway (Direction-Distance) Sampling and Type and Frequency
_or Sample Type ___ from Reactor Collection frequency __of Amalysis

Irish Moss Discharge outfall Sem!-annually Gasma isotopic (b)
Hanomel PL,
Ellisvilie (d)

Lobster Yicinity of discharge Four times per season Gamma fsotopic (b) on
Kolnt (@) edible portions.
ffshore Once per sesson

Fish Vicinity of discharge Quarterly, Groups | and 1] (ex Gamma {sotopic (b) on
oint In season, Groups 111 and IV {e) edible portions(e)
lfluhore(") Annually, each group e ————————— = A

Sediments Rocky Point Sem!-annually Gasma isotopic (%) (c).
Plymouth Harbor see also note (g) »
Duxbury Bay a0l
Plysoulh Beach
Manometl PL,
Marshfleld (d)

INGESTION (Terrestrial)

Milk Plymouth County Farm Sem!-monthly during periods when Gamma isotopic (b) Sr-B89,
(W-3.5 mi_ )(h): Whitman animals are on pasture, other- 90 wonthly; radiolodine
Farm (MN-21 mi.) (d) wise monthly analysis all samples,

Cranberries Manomet Pt. Bog At time of harvest Gamma isotopic (b) on
(SE-2.6 ml.) edible portions,
Bartlett Rd. Bog
($56/5-2.8 mi.)
Pine St. Bog (Wi-17 wmi,) (d)

ote [9) Ts supplemental provision




Exposure Pathway

_or Sesple Type

Tuberous and
green leafy
vegetables

Beef Forage

TABLE 4 8.1
Cont'd)

Locations
(Direction-Distance) Samp) ing and
___from Reactor Collection Frequency

Karbott Farm (SSE-2.0 mi_ )h) At time of harvest
Bridgewater Farm
(W-20 mi.) (d)

Plymouth County Farm Annually
(¥-1.5 ml.) (h)

Type and Frequency
. of Amalysis

Gamma 1sotopic (&)
on edible portions,

Gamma isotopic (b)




Notas

(a)

(®)

If gross bdeta radicactivity L3 greater than 10 times the control value,
gazma isotipic vill be perforzed on the sampla.

Gazma {sotopic mmans the i{dentificacion and quantification of gamma-
tiing radicouclides that may be atiridutabla to the effluents lrom
the facilicy.

If integrated gamma activity (less K-40) is greacter than 10 tizes the control
valua (less K-40), scroncium-90 analysis vill be performed on the sazpla.

Indicates conzrol locatiom.

Fish analyses vill de performed on a minimm of I sub-samples, consisting
of approximately 400 grams each “rom each of the folleowing groups:

I. Bottom Orientad II. Searlottom III1. Anadromous 1V. Coastal
Distridution Migracory

Winter flounder Tautog Alevifa Bluefish

+

Tellowtail flounder Cuoner Rainbov smel: tlantic herving
Atlantic cod Striped bass Atlantic senhaden
Pollock Atlantic mackerel
Hakas

Mussel sazples from four locaticans (i=mediare viciaicy of discharge outfall,
Mancmat Pr., Plymouth ot Klagston Harbor, and Greez Harber ia Marshiield)
vill be analyzed quarterly as follove:

One kllogram vet wveight of mussel bodies, iacluding fluid within shells willd
be collectad. Bodies vill be reduced ia velume by drying at abeout 100°C,
Sample vill be compacted and analvzed by CE(LL) gamma spectrs STY or aliernacts
techaigque, Lif necessary, %o achieve a Sensitivicy*® of 5 pCi/kg for Ca=1J4,
Ca-l37, Co=60, Zn-6f and Zr-9% and 15 pCi/kg for Ca=lid.

The sussel shell sample from ome locationm (the location searest the discharge
canal unless othervise specified pursuant to licensee's agreement wvith Mass,
wildlife Todcrl:icn}utll Se analyzed each quarter. One additional mussel
shell sanple (from the Green Harior location, unless othervise specified
pursuant to Licenses's agreement with Mass Wildlife Federation) will Ye
analyzed semi-ansually. Unscrubbed shells to be amalyzed will be dried,
processed, and analyzed similarly to the mussel bodies.

Because of the mall volume reducsion in pre=processing of shells, senmsizivie
ties actalned wvill Se less than that for sussel dodies. The equipment and
counting tizes to de emploved for analyses of shells vill Se tNe same or
comparable to that employed for sussel bodies 80 that the reduction in
sensicivicies (relative to those for sussel bodies) will ba strictly limiced
to the effects of poorer fecmatry related to lover sample voluse reduction.
Shell samples not scheduled for analysis vill be reserved (unscrubbed) for
possib.e later analysis, depending upen recommendaticns of the reviev ¢

SE=Litee

'—Su::.ca:-.:al :'r::v‘.r.an.

ALY sensitivicy values to be deternined in asccordance vith
to Table 4.8.4., viz,, LLD at 932 confidence level on Ree
sevel on B  (See HASL-J00 for definictions

[ 4
4-1-24. 1
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Notes (Cont'd)

- — — — - —

1f radiocesium (Ca=134 and Cs~117) activity exceeds 200 pCi/kg (wvet) j
{n sussel dodies, these samples vill bde analyzed by radiochemical
spearation, electrodeposition, and alpha spectirometry for radicisotopes

of plutonium, vith a sensitivicy of C.4 pCi/kg.

Sediment samples from four locations (Mancwmet Pt., Rocky Pt., Plymouth
Rarbor, and head of Duxbury Bay) will be analyzed once per year
(preferably early suzmer) as follows:

Cores vill be takan to depths of 30-ca, minimm depth vherever sedinzent
conditions permit by s hand-coriag sampling device. If sediment condi:ticus
do not perait J0-cm deep cores, the deepest cores achievable with a
hand~coring device vill be takesn. 2 any case, core depths wvill net bde
less than lé~ca. Core samples wvill be secticmed into 2-ca incremea:s,

and surface and alternate increments analyzed, others Teserved. Sedizent
sazple volumes (deterained by core diameter and/or sumber of individual
cores taken from any single location) and counting technigque will be
sufficient to achieve sansizivicies of 50 pCi/kg dry sedizent for Cs-134,
Cs=137, Co=60, In-65, and 2r~95 and 150 pCil/kg for Ce~liid, Ia any case

1 -

individual core diamecters vill not bde less than 2 inchaes.

The top 2-cm sectiom from each core vill bde analyzed for Pu isotopes
{(Py=228, Pu=229, 240) using radiochemical separations, electrodepositiom,
and aloha spectirometry vith target sensitivicy of 15 pCl/kg dry sediment.
Tve addizicmal core slices per vear (mid~depth slice from core samples

taken at Rocky Point and Plymcuth Harbor, unless othervise specified
purruant to licensee’'s agreemant wvith Mass Wildlifa Federation) will

{liﬂlll!.y ana.yzed.

—

(h) Thase locaticons may bde altared in accordance wvith Tes
discussed in paragraphs 4.8.0-] and 4.8.D=4,

* Suppiesantal provision




TABLE 4.8.2

AIR PARTICULATES, CASEOUS RADIOIODINE AND °NTL SUTVETLLANCY STATIONS

Sampling Location Distance and
4 fe
(Sample Designation) Direction f{rom Reactor

Qffsite Stations
Eas: Weymouth (EW) * 2] ailes W *
Plymouth Canter (PC) niles W-WNW
Mancoet Substation (¥S) .95 alles SE

Cef: Rock Arsa (R) .9 milas

Onsite Scati
locky Hill Road (ER)
Rocky Hill Road (WR)
Ovarlook Arsa (QA)

Property Line (YL)

Ereacvacter

Warshousa (WS)

* Contro. Statiom




TASLE 4.8.1

EXTERNAL GAMMA EXPOSURE SURVEILLANCE STATIONS (TLD)

Distance and
Desimeter Location (Designation) Pirection from Station

Offsite Staticus
Cast Weymouth (EW)* 23 miles Ni ®
Ringston (KS) 10 miles WNW
Sagamore (O5) 10 miles S3E-§
Plymouth Alrport (SA) 8 miles WSW
North Plymouth (NP) 5.5 miles WNW
Plysouth Cantar (PC) 5 mlles WeWNW
South Plywmouth (5P) niles WSW
Manomat (MS) «3 miles SSE
Mancomat (MB) «s miles SE
Mapomet (M) «23 miles ESE-S

Liaft Rock Area (M) 0.9 ailes §

| Sequish Neck (SN)** 4.6 niles NNV |*@®
Onsite Stacions

Rocky Hill Road (ER) 0.8 miles SE
Microvave Tover (MT) 0.38 nilas §
Rocky Hill Road (WR) 0.3 miles WuNW
Rocky Hill Road (D) 0.6 miles S5SE
Propercsy Line (M) ‘ ailes
Proparty Line (1) 26 miles
Public Parking Arsa (PA) . niles

Ovarlook Arsa (OA) ; alles

* Control Statiom
-

. . - —— - — — - —— - - -

Data from this surveillance statiom 19 sublect to detector maintenance and
| retrieval by & private party not sublect to control by the licenses Therele
the requirement to maintain this station i contiagent on station aval.al
and saintensnce by the outaside party,
o Supplemental provision
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LEGEND
IRISH MOSS
SOFTSHMELL CLAMS
MUSSELS
SEDIMENT
QUAROGS

SCALE N MILES

Rocky Poini

Elliswille
Mardor

ALBse and Sediment




6.9.C Lnicue Resorting Recuirements

La b

2. EInvirermental Program Data

4. Annual Report. A repor: on the radislogical emvirommental
surveillance program for the previous 12 months Hf operation
shall be submitzed to the Directur of the NRC Regicnal Office
(vith & copy to the Director, Office of Nuclear learter
Regulation) as a separate document vithin 90 days a ter January
1 of esch year. The reporss shall include suwmaries, interprets
ations, and statistical evaluation of the results of the radio~
logical environmental surveillance activities for tle Tapor:
per<od, including a comparisom wvith precperational studies,
operational controls (as appropriacte), and previous envirormental
surveillance reports, and an assessment of the observed Iimpacts
of the plant operation on the eaviromment. The reports shall
also include the results of any land use surveys which affect
the choice of sample locaticns. IS haraful effects or evidence
of irreversible damage are detected by the meonitorTing, the
licensee shall provide an analysis of the problem and & propeosed
course of actics to alleviate the probtlem.

Results of all radiological emvirormental samples shall be
summarized and tadulated on an amm.al dasis. Iz the even: that
some resulis are not available wit!iln the 90-day pericd, the
report shall be submicted, noting and explaining the reasons
for the missing results. The missing data shall be submits

a8 soom as possidble i3 a supplemeniary reporst,

Ancmalous seasurement report., 1f radicactiviiy in an indicater
sedium from an off-size location i3 found and confiroed at a
level axceeding ten times the comtrol stacion value, a vritien
report shall bde submitted to the Director of the NRC Regicomal
Office (with a copy to the Direcsor, Office of Muclear Reactor
Regulation) withia 10 days after confirmation.** Thlis report
shall i{nclude #n evaluaticu of any release conditions, environmental
factors, or othar aspects necessary to explain the ancma’'ous resul:l

A confirmatory reanalysis of the original, a duplicate, or a nev
sanple may bde datirable, as appropriate. The results of the com~
firmatory analyeis shall be completed at the sarliest time consisteut
vith the analysis, but in any case within 30 days of recaipt of the
anomalous result,
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£= BOSTON RMG Control No
= EDISCN

- ' 'D-’;_L;' W N\,‘v
Mr. A. V. Morisi _Ms. C. E. Bo | ERHS #85-30
Record va-
Date __March 29, 1985 , A4 08
Safety-F aated

Subject: 1984 GARDEN & MI.K-PRODUCING ANIMAL CENSUS on Sty Reiated

To

As required by PNPS Environmental Technical Specifications, the 1984 Garden
and Milk-Producing Census was conducted in September in a street-by-street
search of the area within one mile of PNPS.

The existence of a garden near the site boundary of 0.6 miles ESE was con-
firmed. The garden near the site boundary of 0.7 miles W no longer exists;
however, a garden 1.0 miles W of the site boundary was identified. These
gardens are the closest and largest in the near vicinity (1 mile) of PNPS,
and are less than 500 square feet. They do represent conservative garden
locations for sampling analysis and dose calculation. With the assistance
of Mr. Robert Tis, vegetation samples were collected from four locations on
9/26/84. Only one location was greater than one mile from PNPS. A sample of
cabbage was collected from the J. Work Residence (0.6 miles ESE) on John Alden
Road; rhubbarb was obtained from the Malmgren Residence (1.0 miles W) on Rocky
Hi1l Road, and from the Jenkins Residence (1.0 miles SE) on Rocky Hill Road;
and, a sample of beet leaves was collected from the Whipple Farm (1.5 miles SSW)
off Doten Road.

In addition, no cows or goats or structures which would indicate the presence
of such animais within one mile of PNPS were observed. The Plymouth Animal In-
spector forwarded a letter (attached) to Boston Edison indicating that the only
milk-producing animals within five miles of PNPS are located at the Plymouth
County Farm. The Plymouth County Farm is a participant in the Environmental
Monitoring Program. During the 1982 Census, a milk-producing cow was located
on Beaver Dam Road (2.5 miles S). This animal is still located on Beaver Dam
Road. The owner did not participate in the 1984 Environmental Monitoring
Program, but has indicated a renewed interest for participating in the 1985
Environmental Monitoring Program.

In ~onclusion, the 1984 Census indicates that there are no additional indica-
tor stations available for milk sampling.
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TOWN OF PLYMOUTH
OFFICE OF

BOARD OF HEALTH

Boston Edison Company
800 Boylston Street
Bost m, MA 02199

Attention: Br'an P. Lunn

sase be advised thet the only milk producia
an awvare of within the five mile redius of th
Powe~ Plant are thos2 housed at the Plymouth County
may know, this is located at the Plymouth C
tion, Obery Street, Plymouth.

you have any further questions regarding

~ wr“. n 1‘, me

.

/ . I A4
LB | R

11 LINCOLN STREET
PLYMOUTH, MASSACHUSETTS 02360 Tel. 747.1620 Ext. 33




BusToN EptsoN COMPANY

-
B00 BOYLSTON STREET
BOSTON, MASSACHUSETTS O2189

WILLIAM D. HARRINGTON
BENIOR VIGE FRERIDENT
NUTLEAR

April 1, 1985
BEC2 B85-65

Dr. Thomas E. Murley

Regional Administrator

Office of Inspection and Enforcement
Region 1

U.5. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, FA 19406

License DPR-35
Docket 50-293

Environmental Radiological Monitoring Report No. 17
January 1 - December 31, 1984

Dear Sir:

In accordance with the Pilgrim Nuclear Power Station Technical Specification
6.9.C.2, Boston Edison Company hereby submits Environmental Racdiological
Monitoring Report No. 17. This report applies to the period from January 1,
1984 through December 31, 1984.

Very truly yours,

MTL/ns
Attachments: (2 copies)

cc: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
(18 copies)



