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Iintroduction and Summary

This report presents a summary of the results of measurements of direct
radiation and radicactivity 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, 1982. The results of

this Program indicate that PNPS-1 has had a negligible and most often
immeasurably small impact on the environment in the vicinity of the plant.
Conservatively, estimated doses resulting from the measured highest station
mean concentrctions are typically less than 1% of the doses resulting from
naturally occurring radionuclides and residual fallout from atmospheric

nuclear weapons testing.

fctimates of concentrations of radionuclides in vegetation and milk and
estimates of dose to man, as quoted in this report, were made using methods

similar to those described in Regulatory Guide 1.109 and 1.111.

The parformance record of the PNPS-1 for the calendar year of 1982 reflects
an average capacity factor of 56.07. Monthly capacity factors are given in

Table I-1.

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

pendix B for the 198Z calendar year.

There were nc Anomaious Measurement Reports made for the calendar year of

1982.

Essentially, all samples required by the PHPS-1 Technical Specificatians were
coliected on schedule. The only exceptions were the unavailability of two
milx sample locations, and two air sampling locations until the third guarter
of i?SZ'alus occasional failures of the air samplers. In addition, a total

of fpur TLDs were found to be missing from their field lotations during 18EZ.
1.3



These incidents affected only about 5% of the total number of samples

scheduled for coltlection.

Both Plimoth Plantation and Plymouth County Farm were unavailable as

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

Plymouth County Farm began to reparticipate in the Program in December, 1982.

The two air sampling stations which became unavailable during 1981 were

the Plymouth Center and Cleft Rock sites. The Cleft Rock air sampling
station was lost during the second quarter of 1981 (between 4/6/81 -4/14/81)
when vandals destroyed the equipment and protective facilities. The
communications tower at the site was also heavily damaged. Full operation
of the Cleft Rock (actually Pine Hills)} air sampling station site was

reinitiated on 7/12/82.

The Plymouth Center air sampling station (01d Fire House on Main Street)
was lost during the third gquarter of 1981 (between 7/28/81 - 8/4/81) when
a private individual bought the 01d Fire House. The individual declined
to participate in the Program. A search for a suitable public building
in the Piymouth Center area was then initiated. Full operation of the
Plymouth Center air sampling station site was reinitiated on 7/12/82 at

the Plymouth Town Hall.

1-2



TABLE 1-1
CAPACITY FACTORS
1982
{Based on 670 MuWe)

Month Percent Capacity
January 0.0
February 0.0
March 0.0
April 44.1
May 80.1
June 87.5
July 97.2
August 75.7
September 68.3
October 39.9
November 88.9
December 87.1
Average 56.0

-1-3




I1.

Description of the Monitoring Program

The Radiological Monitoring Program conducted in accordance with the PNPS-1
Technical Specification is included as Appendix D. The program is essen-
tially identical to that conducted during 1981 and incorporates supplemental
provisions as specified in the Settlement Agreement between the Massachusetts
Wildlife Federation and Boston Edison Company, June 9, 19772. The exceptions
to the program are as follows:

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

2} There is no longer a milk producing cow at Plimoth Plantation. The
Plymouth County Farm location was unavailable since 1979 but has recently
been reinstated into the Program (December 1982), and the Plimoth
Plantation location has been unavailable since 1981. The nearest 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 1982 site Census conducted accerding to Technical Specification require-
ments determined that there are several vegetable gardens near the site
boundary in the W-WNW and SE-ESE sectors (see Appendix E). In the ESE
sector, the nearest garden is at the J. B. Work residence (0.6 miles ESE).

A sample of pumpkin leaves were collected on 9/4/82. In the west direction,

the location of the nearest observed garden of approximately 500 square

feet was at the residence of M. Lioyd Evans (0.7 miles W). Arsample of

rhiuhbarb was collected from this location on 9/27/82.

2-1



In addition to tne above, a sample of lettuce was obtained from the Whipple
Farm (1.5 miles SSW) on 9/14/82, and a sample of rhubarb was collected from
.he Hoton Residence (2.5 miles SE) on 9/27/82.

The 1982 Census indicates that 5 goats are located at the Lloyd residence

on Long Pond Road, however they are miniature goats (not full size) and the

milk is used for personal consumption only. Two goats were located at the
Raymond residence but are no longer available at this location. During

1982 every effort was made to identify and locate milk-producing animals

in the near vicinity (5 miles) of PNPS-1. The Piymouth County Farm (2.5 miles W)
agreed to reparticipate in the Environmental Program and sampling was reinitiated
in December of 1982. The Plimoth Plantation declined to participate in the
Program. The cni, Jther available mi1k-producing cow within 5 miles of PNPS

is located on Beaver Dam Road (2.5 miles S) and is owned by C. Mann. Mr. Mann
provided one milk sample {October 1982) for the remainder of the year, and

stated that milk samples will be provided in accordance with the Environmental

Program starting in the spring of 1983.

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

general public.




[il.

Resuylts 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 parti-

cular media or potential exposure pathway.

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

ERMAP calculates a set of statistical parameters for each radionuclide
whose concentration is reported in a given environmental medium. Tnis 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 concentraion. For each of these three groups of data, ERMAP

calculates:

1) the mean value of all measured concentrations;

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

3) the lowest and highest calculated concentrations;

4} the number of positive measurements divided by the tetal number of

measurements;

Eptries }isted under the heading LLD* are the mean of all LLD values, where
each LLD equals 4.67 times the standard error of the associated backaround

measurement.

*i gwer Limit of Detection



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,



TABLE 111-A-1

Sample Station Identification Codes

Media Station Code
Number Station Location
Air Particulate 0o Warehouse (0.03 mi-SSE)
and 01 Rocky Hil11 Road (0.8 mi-SE)
lodine Filters 03 Rocky Hi11 Road (0.3 mi-WNW)
06 Property Line (0.34 mi-NW)
07 Pedestrian Bridge (0.14 mi-N)
08 Overlook Area (0.03 mi-W)
09 East Breakwater (0.35 mi-ESE)
10 Cleft Rock (0.9 mi-S)
15 Plymouth Center (4.0 mi-W-WNW)
17 Manomet Substation (2.5 mi-SSE)
21 East Weymouth (control-21 mi-NW)
Waterborne 11 Discharge Canal
17 Bartlett Pond (1.7 mi-SE)
23 Power Point (control 7.8 mi-NNW)
Shetifish 11 Discharge Canal Qutfall
12 Plymouth Harbor
13 Duxbury Bay
1£ Manomet Point
24 Marshfield (Control)
Algae {Irish Moss) 11 Discharge Canal Qutfall
15 Manomet Point
22 E1lisville (Control)
Lobster {Arthropods) 11 Vicinity of Discharge Canal Offshore
15/99 0ffshore (Control)
25 Scituate (Control)
Fish 2 Round Hi1l Point-0ffshore-(Control)
11 Vicinity of Discharge Canal
21 Auto Traw] Station-Offshore-(Control)
22 Offshore-(Control)
28 Cataumet, Bourne-(Control)
29 Priest Cove-0ffshore-(Control)
Sediment 11 Rocky Point
12 Plymouth Harbor
13 Duxbury Bay
14 Plymouth Beach
15 Manomet Point
24 Marshfield (Control)

3-3




Megdia

Milk

Cranberries

Vegetation

3eef Forage

TALE I11-A-1

‘Cuntinued)}

Station Code

Number

11
21
22
28

13
14
23

11
i6
17
27
43
45

[#8)
1

£

Station Location

Plymouth County Farm (3.5 mi-W)

Whitman Farm (Control-21 mi-NW)
ing Residence (Control-12 mi-¥)

Beaver Dam Road (2.5 mi-S)

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

Plymouth County Farm {3.5 mi-W)
Work Residence (0.6 mi-ESE)

Evans Garden (0.7 mi-W)
Bridgewater Farm {(Control-20 mi-W)
Whipple Farm (1.5 mi-SSW)

Hoton Residence (2.5 mi-SE)

Plymouth County Farm (3.5 mi-W)
Plimoth Plantation (2.2 mi-W;,
Whitman Farm (Control-21 mi-NW)
Bridgewater Farm {Control-20 mi-W)



I11. A. Air Particulate Filters

Sample collection systems consisting of a cellulose particulate

filter and a charcoal filter cartridge are used to collect particulate
matter and iodine isotopes respectively. Analyses of the particulate
filters for beta radiation is performed weekly. In addition, quarterly
composite particulate samples are analysed for gamma emitting isotopes.
Table I11-A-2 presents the results of the ERMAP for air particulate
analyses. (The station jdentification numbers correspond to the loca-

tions identified in Table II1I-A-1.)

For ease uf interpretation of these measurements, a plot of gross beta
activity ve. time for all indicator stations i¢ provided in Figure

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

Positive measurements of specific isotopes characteristic of reactor
operation {ie., Cs-137 and Co0-60) were observed in the guarterly
composite samples. An indication of the presence of Co-60 (Co-60 peak)
was observed at the Overlook {Station 08-0.03 mi-W) during the first
quarter, and (s-137 was observed at Cleft Rock (Station 10-0.9 mi-S)
during the fourth gquarter and at East Weymouth (Station 21-21 mi-NW)
during the first guarter, Only the positive indication of Co-60 at
the Overlook was due to the effluents of PNPS-1. Both positive
measurements of Cs-137 were due o atmosoheric fa' cut from previous weapons
testing - there was a lack of (s-134 at Cleft Rock which would have
indicated that the effluents of PNPS-1 were the cause, and East

Weymouth is & control station.
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However, even if an individual were to breathe air with the Co-60
concentration {3.4 x 19-4 pCi/m3), the maximum exposed individual
would receive an annual dose of less than 0.00003 mrem to the total

tody and 0.009 mrem to the maximum exposed organ {Infant-Lung).

in consideration of the natural background dose rate of 80 to 100 mrem/
year, there was clearly no significant environmental effect observed in

the air particulate media as a resuit of the operation of PNPS-1.
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FIGURE 1II-A-1
GROSS BETA ACTIVITY
AIR PARTICULATES
INDICATOR STATIONS

irP‘TTTr‘HHI-iliFIH‘i'

VTTERRTI A

v
Ty s

f

!

[F 1

n'l.

PV AP nhab s, Adull 'y LU
RITREALIEES

o
Tt 0

lint,

1,

7

Gl T

" ) NETRE ER N t

N

-
o

(RE

SR TR R

|h'!"7:




FIGURE 111-A-2
GROSS BETA ACTIVITY
AIR PARTICULATES
CONTROL STATION




FIGURE [iI-A-3
CONCENTRATIONS OF Ce-144

AIR PARTICULATES
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FIGURE I1I-A-4
CONCENTRATIONS OF Ce-144
AIR PARTICULATES
CONTROL STATION
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FIGURE ITI-A-5
CONCENTRATIONS OF Ce-141

AIR PARTiCULATES

INDICATOR STATIONS
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FIGURE 111-A-6
CONCENTRATIONS OF Ce-141
AIR PARTICULATES
CONTROL STATION




FIGURE 1I1-A-7
CONCENTRATIONS OF Ru-103

AIR PARTICULATES

INDICATOR STATIONS
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FIGURE 111-A-8
CONCENTRATIONS OF Ru-103

AIR PARTICULATES

CONTROL STATION
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FIGURE I1I-A-9
CONCENTRATIONS OF Ir-95
AIR PARTICULATES
INDICATOR STATIONS
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FIGURE TII-A-10
- CONCENTRATIONS OF Zr-95
ﬂ AIR PARTICULATES
CONTROL STATION
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FIGURE T11-A-11
CONCENTRATIONS OF Nb-95
AIR PARTICULATES
INDICATOR STATIONS
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FIGURE 111-A-12
CONCENTRATIONS OF Nb-95
AIR PARTICULATES
| CONTROL STATION
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EII. B. Iodine
The same sample collection systems used to coilect airborne particu-

lates 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 [I1-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 II1-B-1 for the indicator stations and Figure

111-B-2 for the control station.

There was clearly no significantly environmental effect observed in
the airborne gaseous iodine collection media as a result of operation

of PNPS-1.

The Yankee Atomi Environmental Laboratory determined that Co-60,
- an activation product often associated with releases from nuclear
facilities, and abnormally high levels of normally present Cs-137,
; were present on the charcoal cartridges from PNPS-1 and another
sponsor company. The manufacturer of the cartridges is Nuciear
Consulting Services (NUCON) and the affected lot and batch numbers

to agate are lot 902 and batch 02Z.

This fact originally came to light during mid October 1982 when the

analysis of seventy percent of the charcoal cartridges submitted

weekly by PHPS-1 showed positive 604 concentrations i~ 90 dpm/cartridge].

PHPS-1 gnarcoal cannisters nad been used during the week in guestion.
_ inalysis of <ix unusec cannisters from the newly instituted materizal

confirred the presance and quantity of




Analyses of charcoal canmisters subsequently submitted were conducted
py high resolution gamma spectromety, rather than the screening
methodology, pending the outcome of negotiations between the sponsor
company and NUCON. During the early part of January, 1983, this

exact set of circumstances was repeated for a second sponsor company.
At this time, the Laboratory contacted NUCON directly to ascertain the

cause of the problem.

NUCON's representative indicated that their analysis of samples from

the affected batch and from the raw materials used to prepare the

batch confirmed the presence and levels of 60co. The basic material

used to make the charcoal is coconut shell which has been fired, charred,
ground and refired in the presence of steam to provide activated sites

on the charcoal. This material is then purchased by NUCON and subjected
to further testing and processing. The raw material under investigation
was purchased by NUCON from the Phillipines. NUCON postulates that
radioactive fallout from previous Chinese nuclear weapons tasting

is just entering the food web (coconuts) and is responsible for the

presence of the 60cg and abnormally high levels of 137Cs.

Since the majority of charcoal of this type originates from the
Southeast Asian regiom, it is most probable that all manufacturers of

charcoal camnisters will eventually be faced with this contamination

'aréb1em. The test data developed by NUCON for each batch of charcoal

relative to the efficiencies of coliecticn for various 131y species

remains valid.
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FIGURE III-B-1
CONCENTRATIONS OF I-131
CHARCOAL FILTER
INDICATOR STATIONS
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FIGURE III-8-2
CONCENTRATIONS OF 1-131
CHARCOAL FILTERS

CONTROL STATION
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S5a11

Soil surveys at eleven locations are require. 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, Gctober and December of 1982. The results

of these surveys are included in Appendix C of this report.
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T

i1l. D Direct Radiation

L2t

1. Continuous Thermoluminescent Dosimetry

Thermoluminescent dosimeters (TLD) of the CaSD4(Dy) type are
used to record direct gamma radiation from all sources in-
cluding divect 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 I!1-D-1.

Tables 111-0-2 through III-D-5 snow quarterly average doses

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

in addition to average doses far each 7LD for each readout
period, ceosraphic regional average doses for sectors of dif-
ferent nearness are computed; viz, in immediate proximity to
PNPS, more distant but near the site boundary, up to several
miles away - "neighborhood”, and far away [background,. Each
set of data show comsistent trends; t*e near plant dosimeters

(GA, PB, PA, WS) stand out among all readirgs and nave an

£

average acove the uose rates further away. The next region
nas a lower average dose rate, and deyond G.7 mile {distant

neighborhood and backgrcund; the dose rates are statistically

consistent.




In all cases, the near plant levels are distinctiy higher than
those off-site and off-site dose rates are not significantly
sensitive to distance variations beyond the site itself. Thus,
beyond the “exclusion area" (for this purpose, the 0.25-0.7
mile region), dose rates show no significant plant effect;
populated areas are therefore beyond the limits of elevated

dose rates.

Field Survey

A gamma exposure survey of Plymouth Beach and Priscilia/White
Horse Beach was conducted durigg June of 1982. The results of
tais most recent survey are in agreement with the last five
beach surveys conducted for 1981, 1980, 1979, 1978 and 1977. In
addition, a comprehensive soil survey of 11 locations was con-
ducted during the spring and fall of 1982. This study included Eoth
gamma exposure rate measurements and in-situ gamma spectrometry
anaiysis for each location. Laboratory scil analyses were also
crni~+ed for selected locations. The results of this study
are presenced in Apperndix C. The latest gamma exposure survey
was conducted usinu a Reuier Stokes RS-111 high pressure ion
chamber {HPCI). Serial Number 4-1656. The design and calibra-

tion of this instrument were described in the above report.a

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 centrol location
{ouxbury}. The detector's calibration was checked before each

- measurement,

. 3-3C




The data (Table [1I-D-7} indicate tnhat 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 1ikely due to the presence of granite beach

stones which are essentially absent at the Duxbury location,

1t has been demonstrated that proximity to beach stones results
in higher exposure rates than in sandy areas (see Annual Report

No. 10}.

-
7
S

nis survey indicates that the natural Lackground exposure rate
at beaches near Pilgrim Station is,p-ubably 6-9 uR/hr. These
results are in complete agreement «~ith similar measurement:s per-
formec in Maine5, where the natural background exposure rate at
shoreline iocations was found to vary between £.6 and 14.5 ui/hr,
These exposure rates were aisc foung to vary directly with the

size and oroximity of granite outcrocgings5.

o in agreement with the soi}

1

These latest measurements are al
survey menticned earlier. The results of that survey indicate
that off-site dose rates have a range of 9.3 to 15.5 uF/hr with

an average of 9.7 uP/hr,
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THERMOLUMINESCENT DOSIMETER LOCATIONS
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TABLE III-D-2
GAMMA EXPOSURE (7LD) DATE FOR GUARTER =1 1982

LD Micror/
Ho. Station Hour +- 2 Sigma
229 cp 4.16 +- 0.96
225 CR 7.97 +- 2.67
230 €S 5.22 +- 1.54
231 ER 4.63 +- 1.51
232 EW 4.00 +- 1.08
233 KS 4.41 +- 1.45
234 MB 3.55 - 1.12
235 ME 6.46 +- 1.75
236 Mp 5.11 +- 1.35
237 MS 4.73 +- 1.26
238 NP 4.59 +- 1.31
ND* PC ND +- ND
240 SA 2.68 +- 0.68
241 SP 5.91 +- 2.26
242 $3 3.95 +- 1.02
243 WR 4.64 +- 1.39
244 BD 5.32 +- 1.28
245 £B 4.84 +- 1.55
246 EM 2.92 +- 0.68
247 MT 4.06 +- 0.97
248 0A 6.95 +- 2.13
249 PA 5.07 += 1.7
250 "B 8.32 e 2.60
251 WH 3.75 +- 1.39
252 A 4.5? +- 1.29
253 8 4.02 +- 1.73
z54 C ND +- ND
255 D 7.73 +- 2.08
256 E 3.65 +- 0.98
257 F 5.01 +- 1.44
258 G 4.52 +- 1.05
259 H 8.11 +- 1.91
260 I 4.34 +- 1.17
<. 261 d- 4.17 +- 1.04
. 262 K 3.23 +- 1.10
... 224 L 9.42 - 3.42
2€3 AL 4.38 - 1.09
205 WS 16.38 *- 6.00
254 HB 4.94 +- 1.55
- 286 RL 2.04 +- 0.61
23 . . 7 RL 2.75 - 0.85

- . Geographic Regional Averages this period are:

- Near Plant {0-.16 mi} 9.18 +- 2.36
__Exclusion Area {.25-.68 mi] 5.54 +- 3.4
 Distant Neighborhood (.7-6.5 i) 4.39 +- 0.38

‘Background {8-21mi} a.08 o g.82

- *Np-- Yo Datz ‘ue to missing TLD.




TABLE I1{-D-3
GAMMA EXPOSURE ({TLD} DATA FOR QUARTER =2 1982

TLY Micror/
No. Station Hour - 2 _Sigma
277 cp 8.16 +- 2.20
278 CR 8.89 +- 3.07
279 () ND* +- ND*
280 ER 6.14 +- 1.98
281 EW 8.30 +- 2.02
. 282 KS 6.45 +- 1.69
283 MB 6.17 +- 1.82
284 ME 9.33 +- 2.54
285 MP 7.19 +- 2.20
286 MS 8.28 +- 2.33
287 NP 8.47 - 2.41
288 PC 4 .60 +- 1.16
289 SA 5.89 +- 1.79
250 sP 65.80 +- 2.26
291 SS 7.42 +- 2.G8
292 WR 11.22 +e 3.26
293 BB g2.53 + - ¢.75
294 £EB 8.1 -- 2.52
265 EM 3.70 +a 2.38
296 Mr g.55% +- 2.31
247 0A 22.5 +- 8.67
298 PA 8.73 +- Z.19
301 PB 17.44 +- 6.7
302 WH 12.43 +- 3.64
303 A 7.93 +- 2.31
304 B 3.54 +- 3.23
305 C 1i.1 +a- 3.84
306 5 g.10 +- 2.75
307 E 7.99 +- 1.20
308 £ 7.11 +- 2.42
g9 G 3.16 +- 2.44
3190 H 15.97 +e .08
311 I 8.98 +- 2.85
, 312 J 8.88 +- 3.17
- 313 K 7.89 +a 2.3
314 L 7.66 +- 2.22
315 2 7.29 +- 2.43
316 WS 10.83 - 3.40
317 HB 8.37 +- 4.19
U318 - 8L 2.12 +- 0.56
o318 ’L 1.88 +- 0.71
e :—segsranhzc Regional ‘verages this period are:
. Near ’afart ‘{‘- - i4.89 += 3.91
. _Exclusion Area {.25-. .68 1;; ' 9,10 += 0.79
" Distant Teignborhood [.7-6. 5 mi) 8.03 +- 0.67
6.87 +- 1.59

T ga{ﬂ ragna xg'_; mi}.

—.—;—-ﬁa—ca te due to rs*snc Lo




TABLE 1lI-D-4
GAMMA EXPOSURE (TLD) DATA FOR QUARTER =3 1982
TLD Micror/
No. Station Hour +- ? Sigma
229 cp 3.98 +- 7.45
225 CR 15.52 +- 2.89
230 s 6.82 +- 3.10
231 ER 6.91 +- 2.40
232 EW 11.84 +- 2.00
233 KS 8.14 t+- 3.29
234 MB 13.37 +- 4.93
235 ME 16.43 +- 3.67
236 Mp 10.91 +- 3.57
237 MS 20.77 +- 3.90
237 NP 14,11 +- 5.35
265 pc 7.62 +- 2.05
240 SA 15.40 +- 2.68
241 SP 12.91 +- 4,27
242 55 10.28 +- 2.27
243 WR i7.15 +- 3.21
244 BOD 10.42 +~ 1.65
245 EB 10.10 +- 1.66
246 EM 13.00 +- 2.78
247 MT 13.21 +- 3.28
248 OA 30.99 +- 7.50
249 PA 11.26 +- 3.07
250 PB 22.81 +- 3.36
251 WH 10.98 +- 2.84
252 A 8.42 - 2.81
253 B 8.28 +- 1.97
336 C 5.33 +- 1.68
255 D 11.19 - 3.58
25¢ E 10.19 +- 2.21
- 257 F 8.58 *- 2.33
- 258 G 14.49 +- 4.03
- 259 H 11.43 +- 4.57
_ 260 I 10.93 +- 2.31
261 J 1.22 +- 2.30
262 K 5.95 +- 1.56
o228 L 16.23 +- 3.53
- 283 - PL 11.75 +- 2.08
s - WS 26.60 +- 7.75
coozes HE 9.97 +- 3.19
o286 -- . RL - 1.84 +- 0.14
-;'239~ - LT AL 1.98 +- 0.41

- ﬁeagraahwc ?ﬂaxanai Averages this period are:
C Near_Plant {0-J6wmi} - -
" Exclusion Area {,25-.68 mi}
pistant Nezghborhoad {.7-6.5 mi}
- Saskgraund‘as— wx)




TABLE I11-D-5
GAMMA EXPOSURE (TLD) DATA FOR QUARTER =4 1982

TLD Micror/
No Station Hour +- 2 Sigma

cp 7.06 +- 1.54
CR 8.57 +- 3.04
€S 6.50 +- 1.77
ER 10.84 +- 2.99
EW 8.62 +- 1.73
KS 8.55 +- 2.11
MB 9.25 +- 3.24
ME ND* +- ND

Mp 7.59 +- 2.76
MS 9.28 +- 2.36
NP 8.21 +- 1.76
PC 6.01 +=- 1.55
SA 6.87 +- 1.90
SP 6.61 +- 1.78
SS 7.26 +- 1.77
WR 9.85 +- 2.10
BD 11.04 +- 3.62
EB 7.77 +- 2.65

EM 9.03 +- 2.58
MT 9.44 +- 3.56
OA 22.97 +- 4.97
PA 7.30 +=- 1.43
PB 17.60 +- 6.02
WH 7.38 +- 2.96

A 11.49 - 3.82

8 11.15 *+e 3.63

C NO* +- ND

D 8.08 +- 3.

E 6.82 +- 1.6

F 10.21 +- 3.

G 7.73 +- 2.

H 12.89 +- 3.

I 9.31 +- 3.

- J 8.19 +- 2.

K 6.28 +- 2.

L 7.01 +- 1.
PL 10. 3.
WS 14, 3.

) 8. 4.
2. 0.t
2. 0.

Geographxc Req1ara1 ﬁverages th:s ner1cd are:
Near Plant o1 miy o - - . 15. , 1
Exclusion Area (.25-.68 mi} - G.56 +- .92
ﬂnstant ﬂexghogrnugd (.7-8.5 mi) © 7.8 .68

, 7 - 61 5




LS FOR GAMMA EXPOSURE RATLS
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a

QUARTERLY AVERA(

TABLE I1i-D-6
QUARTERLY AVERAGE
EXPOSURE RATES
1982
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TABLE I1lI-D-7
1982 DIRECT RADIATION SURVEY SFSULTS

Location Exposure Rate {uR/Hr) Beach Terrain
White Horse Beach + Sand with large amount of
(near Hi11 P. Avenue) 7.3 . 0.5 course gravel, granite

boulders near beach area.

White Horse Beach R Sandy with small amount
{in back of Blue Sail Bar) 6.4 - 0.5 of gravel.

Plymouth Beach
(outer beach) 5.7t 9.2 Sandy

ivmouth Beach

{inner beach} 6.1 T 0.4 Sandy
Plymouth Beach Sandy, with large amounts
(behind Berts Restaurant) 8.7 0.4 of course gravel, granite

boulders near beach area.

Duxbury Beach {Lontrol) .
{ocean side) 6.9 _ 0.3 Sandy with course gravel.
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Waterborne

Samples of seawater are collected at three locations, the Station
Discharge Canal, {Station 11}, Bartlett Pond (Station 17 - 1.7 mi -

SE) and Powder Point (Station 23 - 7.8 mi - NNW). The Discharge

Canatl sample is collected by a continuously compositing sampler

which extracts a sampie of about 20 ml of water from the Discharge

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 no positive measurements of isotopes characteristic of
reactor operation observed at any of the three sampling locations.
The only positive measurements observed were due to naturally

occurring isotopes {K-40 and AcTh-228).

Therefore, there was clearly no significant environmental effect

observed in the seawater media as a result of the operation of

PNP5-1.
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Shellfish

Shellfisn are normaily sampled quarterly from 3 locations, the Station
Discharge Canal, Duxbury Bay, Manomet Point, Plymouth Harbor and
larshfield. The results of the ERMAP program for shellfish are pre-
sented in Table IIl-F-1. It is clear from this tabie that there nave
been positive measurements of a few isotopes (Mn-54, Zn-65, and Co-60;
in the Discharge {anal. in addition there have been positive measure-
ments of Be-7 and Co-60 at Manomet Point; Be-7, Cs-137 and Co-50 at

Plymouth Harbor; and, Be-7 at the control station in Marshfield.

The observed concentrations of Zn-65, Co-60 and Mn-%4 are most probaniy

the result of PNP5-1 jiquid releases. However, the observed concen-

trations of Be-7 {mussel body. first quarter-Plymouth Harbor) and

~ b ]

£5-137 {soft-shell clam shell, second-guarter-Plymouth Harbor) are

oranadiy due to faliout from previcus weapons testing.

However, even if & perscn were to consume the maximum annual guartity
of scafood {5 kilograms/year) with the highest mean concentrations of

- e
20R=RT,

Co-60 and Mn-34, tney would receive a dose of less than 0.002
mrem to the total body and about 0.01 mrem to the most restrictive

argan {Adult, Gi-LiLI).

wnen comoared *C the natural background dose rate of 2C-100 mre™ year.
there was ciearly no significant environmental impact observeg in

3

figh as a =esul® of the ¢:erations of FRPS-1.

U'I

The mussei sheiis for the years of 1981 and 1387, 27 nc:gn colliectes
aporgoriately for these sears, were not anajyzed ° ng coilectior

due to an administrative error. This errgr was identifiezc in late

L

1982 at which time the Yankee Aiomic Environmental Labgcratory was




notified and instructed to analyze the 1981 and 1982 mussel shell
samples. In addition, a review was made of the mussel shell sample
deta for the years of 1877-1980. This review identified that al]l
except one mussel shell sample had been analyzed. Although mussel
shell samples are to be collected and analyzed on a semi-annual basis
from the control station {Green Harbor, Marshfield), only one mussel
shell sample was anaiyzed during 1980. However, the 1980 mussel
shell samples had already been aisposed of and could not be analyzed

at this point in time.

The results of the analyses reports indicated positive measurements

of Co-o00 in all of the mussel shell samples for 1981 and 1982 which
were collected at the Discharge Canal Outfail Area (indicator station).
The analyses results of the shells collected from the .ndicator

station during the first and second quarter of 1981 indicate that Co-6"
concentrations of 45.7 pCi/kg and 69.4 pli/kg existed in the shells at
the time of collection. Under the Technical Specifications in effect
at that time tnese results would have been considered anomalous
(greater than 10 times the control station lower limit of detection).
Under current Technical Specifications, these results are not anomalous

since they are below the current reporting level for Co-60 of 1x104 pCi/kg.

Although there has been an inordinate amount of time between sample
collection and analyses, we believe it is cppropriate to use the current
Technical Specifications reporting criteria, since this represents a

more meaningful assessment of environmental impact.

The presence of Co-60 in . he above samples are undoubtly due to liguid

effiuents from PNPS-1. Since mussel shells are not a consumable food

product, there is no notential impact on man from this media.
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igae {lrisn Moss)

X

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 Aloae

are presented in Table I[1-G-1.

it is clear from this table that there have been positive measurements
of Be-7, Co-bU and Mn-54 at the Discharge Canal. In addition, there have
peen positive measurements of Be-7 and Co-60 at Manomet Point (Station 15-3 miles

SE): and Be-7 at the control station of Ellisviile (Station 22-3 mi-SSE).

The measured concentrations of Co-60, and Mn-54 at the Discharge Canal
are certainly due to ligquid effluents from PNPS-1. The observed
concentrations of Co-60 at Manomet Point are mos* probably the result
of PNPS-1 liquid releases. There were no positive measurements of
reactor operations related isotopes at the control station in Ellis-

ville, approximately eight miles away.

It is important to note that due to processing and market dilution, the

presence of the Co-60, and Mn-54 concentrations do not represent a

significant potential scurce of dose to the general public. In fact,

even direct human consumption of Algae (which to our knowledge, does

not occur) with the highest mean concentrations would result in a dose

rate of less than 0.04 mrem/yr to the total body and about 0.05 mrem/yr <,
t0 the most sensitive organ {Adult-GI-LLI, using the modeis presentec

in Regqulatcry Guide 1.10%) and assuming consumption of 5 ka/year of

unprocessed material.




When compared with the natural background dose rate of 80-100 mcem/yr,
there was clearly no significant environmental impact observed in

Algae as a result of the operation of PNPS-1.
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I11. H. Lobster (Arthropods)

Lobster samples are collected four times per season at two locations,

the vicinity of the Discharge Canal Outfall area and at a distant point off-
shore. The results of the ERMAP program for Lobsters are presented in

Table II1I-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

isotope). 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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ITL.

Fish samples of Bottom Oriented {Group 1) and Near Bottom {Group II)
species are collected quarterly in the vicinity of the Discharce Lanal
OQutfall. In addition, samples of Anadromous {Group IlI) and Coastal
Migratory (Group IV) species are collected when in season, in this
same area. Llastly, a sample from each group is coliected once per

year at a distant location offshore.

Tne result of the ERMAP pragram 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} and one at a control staticn (Truro -

Statien -gg),

o

A salmon sample collected on 1/7/82 at the Discharge Canal Jutfail

Area, and a striped pass sample collected on 10.21/82 at a control
staticn (Truro) both indicated a positive measurement of (Cs-137. Both
salmon and striped bass are in the Group 11l category (Anadromous). The
control station sample {striped bass) measurement was about three times
higher than the indicator station {salmon} measurement, which inaicates
that the Cs-137 is most likely from 2z source otrer tnan PRPS-1. Iuwen iF
an individual were to consume the maximum annual quantity of fish (21
kilograms/vear) with the highest mean concentrétion of Cs-137, thex
wouid receive 2 dose of less than .27 mrem to tne total body and zscut

$.21 mrem 1o the most restrictive organ {Adult-Liver).

3-57




Therefore, there is little evidence of any environmental impact

on this media as a result of the operation of PNPS-1.
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Sediments

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

the second half of the year.

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

for Pu-238 and Pu-239, 240,

The results of the ERMAP program for sediments are presented in Table
I11-J-1. It is clear from this tabie that Cs-137 was observed in a
sediment sample {5-10 cm) taken from Rocky Point {Station 11) which

is near the Discharge Canal Outfall. This sample was collected on 10./29/82.
Previous sampies collected from the same location on 5/26/82 showed

no evidence of any isotopes characteristic of reactor operation. The

observation of {s-137 at the 5-10 cm Tevel was most likely due to liquid

‘releases from PNPS-1. The only other noteworthy values are the measured

concentrations of Cs-137 at Plymouth Harbor for both sediment samplies and

an observation of a Co-6C peak [4-6 cm) in the sample collected con 5/10/8Z:




Cs-137 at Marshfield for both sediment samples; and Ce-144, Ce-141,

Be-7, Cs-137 and an observation of a Co-60 peak in Duxbury Bay

sampies collected on 5/25/82 and (Cs-137 in the samples collected

on 10/22/82. The concentrations of Cs-137 may be explained by the fact
that the sediment samples taken at Duxbury have a silty character not
common to the other samples. The Plymouth Harbor sediment is very similar
to Duxbury Bay. It may be that the nature of the Duxbury sediment is
such that certain materials are retained more strongly than others. This
theory is supported by the fact that the Duxbury indicator station also
had the highest mean concentration of K-40. an isotope which is chem-
ically similar to Cs-137. In addition, a Co-60 peak was detected during
the first half of 1882 in the 4-6 cm level at Plymouth Harbor and in the
0-2 cm and 4-6 cm level at Duxbury Bay. Since Co-60 was not detected
during the second halif of the year, the observation is most probably

& “ransient effect. The measured concentretions of Ce-124. Ce-141, and
Be-7 at Juxbury 8ay, and to some extent Cs-137 at Duxbury Bay, Plymouth

Farsar and Mershfield. are attributed to the ¥°- - °n products related

-ty

to failout from previous weapons testing.

Analyses for plutonium isotopes in sediment samples were nerformed by

the EAL Corporation {formaily LFE fnvironmenta] Analyses Laboratories)
Y Y

in Richmond, California. The results of these analyses are presentad
in Table [II-d-2. There is no apparent trend in these data to indicate
" that the PNPS-1 is contributing measurably to levels of Pu-238 cr 239,

240 in the ervironment since levels of plutonium at Rocky Point are

among the lowest measured at any location.
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TABLE III-d-2
RESULYS OF SEDIMENT ANALYSES
FOR PLUTONIUM

Location Depth cm Results
pCi/Kg {dry) ¥ % Error (1) (a)
233 239,240
Pu Py
Duxbury 0-2 1.73 - 163 40.7 - 5°
Duxbury 16-18 2.80 & 19% 54.4 T 62
Flymouth Harbor 0-2 0.48 282 11.4 % 6%
Rocky Point 0-2 0.2 ¥ 399 3.44 T g9
+
Pocky Point 16-18 0.44 - 27% 3.48 7 11%
Manomet Point 0-2 0.21 ¥ 50% 2.54 ¥ 109
Marshfieid-Control 0-5 0.17 < 382 2.55 ¥ 9

{2} If the result is zero, the error is in pCi/Kg

(b} Sample analyses for mid-depth sample at Plymouth Harbor not

available as of this date.




II.

K.

Milk

Milk samples were collected at essentially two la-ations during 1982,

the King Residence {Station 22-12 mi-W) and the Whitman Farm (Station
21-21 mi-NW). As stated in Section 11, one sample was collected from
Beaver Dam Road (Station 28-2.5 mi-S} in October and one sample
was collected from Plymouth County Farm (Station 11-3.5 mi W) in Dec-
ember. The milk samplas from the Plymouth County Farm have been
collected without interruption into 1983. The milk samples from Beaver
Dam Road will be collected on a scheduled basis starting in the spring
of 1983. Thus, although there was no dependable indicator station
{within 5 miles} for milk near PNPS-1 during 1982, it is expected

that there will be two dependable indicator stations for 1983. This
was confirmed in the 1982 Census (see Appendix E). Milk sampling from
the King Residence was interrupted during the later half of 1982. The
King Residence provides milk from two sources, a COwW and a goat. The
cow gave birth to a calf between 7/11/82 and 8/5/82. A milk sample from
the cow was unavailable durirg the week of July 18, 1982 and samples were

not available on a scheduled basis until the week of October 10, 1982.

when available, samples were collected semi-monthly when animals are

on pasture and monthly at other times.

The results of the ERMAP program for the mitk media are presented in

Table 11I-K-1. The results of analyses for Cs-137 and Sr-90 are

presented graphically in Figures II11-K-1 and III-K-2 respectively.




The highest mean concentration of Sr-90 occurred at Beaver Dam Road
and the hichest mean concentration of Sr-89 occurred at the Whitman
Farm. However, there were no positive measurements made of either

-~

Sr-89 or Sr-90, there were only indicat.ons ~° the presence of 5r-90
(activity greater than three times the standard deviation). Station
releases for this pericd exhibited a Sr-83/5r-90 ratio of about 1/200
and therefore it is unlikely that PNPS-1 is the major source of the
indicator station activity since the measured Sr-89/5r-90 was at most

1/10.

In the case of Cs-137, the highest mean value of concentration occurred
at the King Residence {12 mi - W). As can be seer in Figure III-K-1,

the Cs-137 concentration for the King Residence - cow peaks in late June.
This increase in £s-137 parallels the pregnancy of the cow very well.

It is not uncommon to find marked increase of (Cs-137 associated with a

cows pregnancy, and this was most likely the cause.

In ac*ition, the measured average concentration of Cs-137, 5r-90 and

Sr-89 were all greater than 1,000,000 times in excess of the concentra-
tions expected to be present based on measured releases from PNPS-1 and
the conservative dose estimaticn methodology described in Regulatory

Guide 1.109 and 1.111. 1In other words, PNPS-1 probably contributed much
less than 0.01% of the measured concentration of S5r-80, Sr-89 and Cs-137
in milk at the indicator stations. Since the King Residence is greater
than 10 miles from PNPS-1, 1t is highly unlikely that PNPS-1 contributed
to the measured concentration of Cs-137 at this location. The remainder

of the measured cesium and strantium radioactivity is unquestionably due

to atmospheric fallout resulting from atmospheric wespons testing.




When compared with the naturral background dose rate of 80 to 100

mrem/year, there was c¢learly no significant environmental impact on

the milk media as a result of operation of PNPS-1.
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FIGURE IIT-K-1
CONCENTRATIONS OF Cs-137 in MILK
ALL STATIONS
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FIGURE TII-K-2
CONCENTRATIONS OF Sr-80 in MILK
ALL STATIONS
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I1I.

Cranberries

Cranberries are collected from three locations, the Manomet Point

8og (2.5 mi-SE-Statior 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 resui:zs of the ERMAP program for this media are

presented in Table [II-L-1. The only man-made radionuclide detected

was (s-137 which appeared in all of the sample locations. A com-

prehensive study of cesium uptake in cranberries was performed during

1978. The results of this study are published in the 1978 Environmental

Radiation Monitoring Program Report No. 11. This report jdentified

fallout from previous nuclear weapons testing as the primary source of

cesium in cranberries. In addition, this repori indicated that cesium e
uptake in c-anberries can be increased when conditions of low soil

potassum occur, as cesium is a chemical congener of potassium. The

resuits of this study and the fact that no other reactor related

isotopes were measured above LLD in cranberry samples makes it extremely

utlikely that there was any environmental impact on cranberries due

tc oprration of PNFS-1, but rather that the measured concentration was o
due to fallout from previous weapons testing and a lack of adequate

potassium in the soil.
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II1.

Vegetation

Samples of tuberous and green leafy vegetables were collected at the
time of harvest at six locations, Plymouth County Farm (3.5 mi-W),
Bridgewater Farm (20 mi-W), the Evans Residence (0.7 mi - W), the
Work Residence (0.6 mi - ESE), the Whipple Farm (1.5 mi - SSW), and
the Hoton Residence (2.5 mi - SE). The results of the ERMAP program

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

The only isotopes observed {other than naturally occuring AcTh-228
(peak) and K-40)was Be-7 and Cs-137. Positive measurements of Cs-137
were detected in vegetation samples from the Evans residence (rhubarb,
(18.4 pCi/kg)jand the Whipple Farm (lettuce, (31.9 pCi/kg)). The
absence of Cs-134 at both of these locaticns and the fact that measured
Cs-137 concentrations are greater than 1,000,000 times what would be
expected at these locations based on releases from PNPS-1, strangly in-
dicates that fallout, not PNPS-1, is the primary source of chis Cs-137.

Therefore, it is extremely unlikely that there was any environmental

impact on vegetation due to the operation of PNPS-1.
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Beef Forage is collected from three locations annually, the Plymouth
County Farm (3.5 mi - W - Station Number 11), Whitman Farm (21 mi-
NW - Station Number 21) and Bridgewater Farm (20 mi-W-Station Number
27). The results of the ERMAP program for the media are presented
in Table 1II-N-1. The following pnsitive measurements were made:
Be-7 at the Plymouth County Farm; Be-7 at the Bridgewater Farm, and,
Be-7 and Cs-137 at the Whitman Farm. All of the above nuciides are
attributable to fission products related to fallout from previous

atmospheric weapons testing.

The only ,~sitive measurement of Cs-137 occurred at the Whitman Farm.

The whitman Farm is a control station and is located 21 miles-NW from

PNPS-1, thus the source of this (s-137 is due to fallout from previous
atmospheric weapons testing. Therefore, it is extremely unlikely that
there was any environmental impact on forage due to operation of

PNPS-1.
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APPENDIX A - ANOMALOUS MEASUREMENT REPORTS




There were no Anomalous Measurement Reports

for the year of 1982.
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

Supplemantal information
January - June 1982

Facilisv _ Pilgrim Nuclear Power Soation Licensee DFR-35

1. Regubstory Limits
‘ Qs + Qv <
3. Fisswon and actiaation gases. —
0.25/ E 0.10/E

Iwdines2C1 /Quarter 13(1.8E4Qs +1 .8E5Qv)=1
- ;. Particulates. half-lives >R : . . -
qutmd :lz?m::s, 1 Os[:i / ﬁ;ﬁart&!‘ * Qv

&

B

2. Maximum Permissibie Concentration B
Piovide the MPCs used in deternuming allowable release rates or concentrations. =
4. Fission and sctivahion gases: 10 CFR 20
b. lodines: } Appendix B
- v.  Particulates. hatf-hves D¥ davs Tabie I1
d. Liquidcfiluents H-3 =1 X 10°S UCi/mk: all rest, 16 CFR 20, Appendix B, Table 11
3. Avenge Energy
Provide tiwe avecage cnergy (E) ut the radionuciade mixtuce i releases o Tission and Jctsvation gases. it apphcabie
MS=0.324:RBV=0.503
4. Measurements and Approximations of Total Radioactivity B
Prowvide the methuds used fo megsure ur Ipprownnate the tutsi radwactiviy n etluenis ang the methads usey 1o
deterrmune radionuclide composition.
3. Fisswn and scnvanion gases Geli
b lodines. Istopic
¢ Parnculares op! '
d.  Liqud erfluents: Analysis
g S.  8atch Reieases “:
Provide the tullowing information relsting fo batch refogses of radmsactive maiesidts 1n tiquid and gasenus eifiuents
a. Liqud
B 1. Number of batch reieases 121
2. Tzl hine period tor batch releaes 192.92hrs
- 3 Maximum iime perisd for g barch release —~ 7, 75hrs
4. Average time permd tur batch eeieuses 1.59hrs
& Mmimum tune perd for 3 batch release - ), 25hrs .
- & Average stream fle dunig penods ui refease ol efffuent ivto 3 Toweng stream 1.90E+5GPM v

b. Gaseous  (Not Applicshie)




TABLE 1A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES
January - June 1982

Quarter Quarter Est. Toral
Unit 1 2 Error, %
A. Fission and activation gases
1. Total release Ci - 3.55E+3 2.50E+1 |
2. Average release rate for period uCi/sec - 4 .52E+2
3. Percent of Technicai Specification limit % - 6.92E-2
B. Iodines .
1. Total iodine-131 Ci - 3.97€-3 2.54E+1 |
2. Average release rate for period uCi/sec - 5.05E-4
3. Percent of Technical Specification limit % - 1.99E-1
C. Particulates
1. Particulates with half-lives > 8 days Ci |<3.68E-4 4.26E-3 3.05e+1 |
2. Average release rate for period uCijsec | <G.73E-5 | 5.42E-4
3. Percent of Technical Specification limit % €8.39E-3 6.98E-2
4. Gross alpha radioactivity Ci <4.52E-7 ¥5.61E-7
D. Tritium ,
1. Total release Ci 2.34E0 5.92E0 3.206+1 |
2. Average re.2ase rate for period uCi/fsec 3.01E-1 7.52€-1
3. Percent of Technical Specification limit % - - |




TABLE 18
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPCRT ( 1982)

GASEOQUS EFFLUENTS — ELEVATED RELEASE
January - June 1382

CONTINUOUS MODE BATCH MODE
| Nuclides Released Unit |  Quarmer |  Quarter Quarter |  OQuarer | ’
1. Fission gases
irypton-85 Ci - 1.37E-2
krypton-85m Ci - 2.93e+2
krypton-87 Ci - B .55E+]
krypton-88 Ci - 3.62E+2
xenon-133 Ci - 2.28E+3 ' .
xenon-135 Ci - 2.81E+2 ;
zenon-135m Ci - £6.06E+0
xenon-138 Ci - & 2.38E+]
zenon-131m Ci - -
xenon-137 Ci - -
xenon-133m Ci - 4.28E+1
Total for period Ci - 3.33E+3
2. lodines
iodine-131 Ci - 2.53€-3 H ,
iodine-133 Ci - 7.90t-3 SR
iodine-135 Ci - £06_55E-3 L
Total for period Ci - 2.1 .70E-2
) 3. Particulates
strontium-89 Ci £ 6.32E-7 5.16E-4
strontium-90 Ci & 6.26E-8 5.50E-£
. cesium-134 Ci { )
cesium-137 _ Ci <1.04E-5 | 1.14E-5 o
barium-lanthanum-140 Ci 1.57E-3 {
" chromium-51 Ci ' 3
anganese-54 ' Ci g.%0k-6 | 2.90E-B
cobalt-58 G
- iron-59 ) Ci |
~ cobalt80 Ci < 7.86E-5 3.00E-5 I )
. zncds G 5:
* zirconium-niobium-95 Ci
~_ cerium:141 _ , c
| cerium-144 - - Ci
.- ruthenium-103 - Ci ' : g
~ ruthenium-106 i Ci | !




TABLE 1C
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1982

GASEOUS EFFLUENTS - GROUND LEVEL RELEASE
January - June 1982

CONTINUOUS MODE BATCH MODE
§ Nuclides Releasad Unit Quarter Quarter Quarter Quarter
. 1. Fission gases
- krypton-83 Ci - 1.01E-5
1 krypton-85m Ci - 2.47E+]
 rpton-27 Ci - 2.51E+0
krypton-88 Ci - 4 . 55E+1
xenon-133 Ci - 4.19E+1
zenon-135 Ci - 1.07E+2
zenon-135m » Ci - -
xenon-138 - Ci - -
To .ifar period Ci - 2.228+2
2. Iodines
iodine-131 i Ci - 1.44E-3
iodine-133 L Ci - 6.50E-3
iodine-135 ‘ Ci - <71.02E-2
Total for period Ci - £1.81E-2
3. Particulates
stwontium-89 Ci 1.64E-5 }.36E-3
: strontium-90 Ci 4.76E-7 1.84E-6
~ cesium-134 Ci T.17E-6
cesium-137 Ci 2.42E-5 3.67E-5
barium-lanthanum-140 G 3.95E-4
manganese-54 ci | 1.08E-5 3.88E-6
- cobalt-38 Ci
| - iron-59 G
_ |__cobait-60 CGi___ | 2.16E-4 2.27E-4
zinc6s Ci
| zirconium-niobium-95 Ci
I cerum-idi G |
i ruthenium-103 : ci !
- ruthenium-106 - Ci ! o i




TABLE 2A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1982

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

January - June 1982

CQuarter Quarter Est. Total
Umit T Error, %
A. Fission and activation products
1. Total release {not including tritium. C _ o
noble gases, or alpha) | 5.72E-1 1.44:5-) 3.00E+1
2. Ave.rage di@ted concentration E uCi/ml 8.97E-8 7 58E-8
during period
3. Percent of applicable limit % 5.72E0 1.44E0
B. Tritium
1. Total release Ci 5.26E0 1.99E-1 3.00E+1 |
2. Ave_rage dx'luzef% concentration uCi/ml 8 19E-7 1.05E-7
during period ‘
3. Percent of applicable limit ! % 8 .19€0 1.05E0
£ Dissolved and entrained gases
1. Total release G - - -
2. Average diluted concentration «Ci, ml _ )
during period
3. Percent of applicable limit 1 % | - -
D. Gross aipha radioactivity
[ 1. Total release i Ci [€7.a46-4 |€1.736-5 | A4.00E+_|
E. Volt_xme_ of waste released {prior liters 1 6156 1 105 2 0GES] i
to dilution ) i
F. Volume of cllution water used hiers 1 6.42E9 1.90E3 2 0041 |
during period |




TABLE 28
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1982}

LIQUID EFFLUENTS
January - June 1982

CONTINLOUS MODE BATCH MODE
Nuclides Released i Unit Quarter Quarter Quarter ; Quarter
1
strontium-89 Ci 6.70E-4 1.89E-3
strontium-30 Ci 4.17€-4 1.65E-4
cesium-134 Ci 1.46E-2 | 7.42E-4
cesium-137 Ci 7 1.08E-1 6.60E-3
iodine-131 Ci i - 2.25E-6
cobalt-58 Ci | | 2.54E-3 | B8.23E-4 |
cobait-60 Ci | 2.44E-1 | 7.00E-?Z <
iron-59 | Ci ; | 4.27E-5 | 3.06E-6
zinc-63 Ci i | 4.28E-3 1.20E-3
manganese-54 Ci P 2.61E-2 1.01E-2
chromium-51 Ci - | 1.20E-5
zicconimum-niobum-95 ! Ci % | S.16E-4 6.74E-4
molvbdenum 99- i ! 3
technetum 99m Ci |
barium-lanthanum-140 Ci i - 4.96E-5
cerum-141 | Ci i 1.65E-5 ! R
iodine-133 _ - TTTE
cerium-144 Ci | i 1.75E-3
silver-110m Ci - -
iron-33 7 Ci [1.478-Y D 2 43E-7
[ unidenufic- a1 ; | 2.40E-2 | 2.72E-7 |
] Total for period iabove) Ci 5.72E-1 | 1.28g-]

xenon-133 j Ci ! : i - » -
xenon-135 : Ci P ! i - -




TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMI-ANNUAL REPORT (1982)
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
JANUARY - JUNE 1982

A. SOLID WASTE SHIPPED OFF SITE FOR BURIAL CR DISPOSAL. (Not irradiated fuel.)

+ 6 MONTH EST. TOTAL
1
1. TYPE OF WASTE UNIT PERIOD ERROR %
a. Spent resins, filter sludges, m3 97.299 N/A
¢ ‘aporator bottoms, etc. Ci 123.60353 N/A
b. Dry compressible waste, contaminated m3_ 1539.11 N/A
equipment, etc. Ci 10.67373 N/A
c. Irradiated components, control m3_ NONE N/A
rods, etc. Ci
d. Other {Describe) md NONE N/A
Miscellaneous low-level waste Ci
2. ESTIMATE OF MAJOR NUCLIDE COMPOSITIOH. (By Type of Waste)
% E{Curies)
3. Spent Resins, Filter Sreg .522 .54564
, Sludoes, tvap. Bettoms, Srg% 19.372 24 FBE1E
o Diatomateous farth, Etg,  Fobd 12497 15.623454
. £5]34 4,156 5.13671
' ' L5137 2K, 327 32.540€62
Cos8 1.220 1.50773
nad 2.712 3.35228
ingd .450 .55668
Lobl 31.633 3%.0991€
la-110 018 FEYE
i Ra-140 005 DOE2Z
=131 .0o4d Ralali!
Cr-3, 283 RENE
TOTALS 100.000 123, 6030




Number of Shipments Mode of Transportation

Destination

NONE N/A

- 38 -

N/A

¥ E(Curies)
_b. Ory Compressible Waste Co60 50.24 5.36260
Contaminated Equipment (038 7.63 .81467
Cs137 22.48 2.39956
£s134 6./5 L7201 1
Fes5 1.75 .18635
FeSg 1.14 12171
Srgg .12 01328
5r90 .01 .00027
In65 23 .02488
Mn54 9.65 1.03030
TOTALS 100.00 10.67373 L
c. N/A
d. N/A
3. SOLID WASTE DISPOSITION
Number of Shipments Mode of Tranmsportation Destination “
20 Tractor Trailer Richland. Wash.
32 Tractnr Traiie- Barnwell, S.C.
8. TRRADIATED FUEL SHIPMENTS {Disposition)




EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

Supplemental Information
July-December 1382
Fucility _PUggion Nuciear Power Station Licensee DPR-35

t. Regubtony Limits

3. Fusion and activaion gases QS ko QV == ' !
0.25/F 0.10/Z ]

b lodines 2C§ 1ua rter |

«  Particutares. hat hves >R davs 13(1.8E4Qs + 1.8E5Qv)< 1

Maximum Permissible Concentration

.

Prowvide the MPCs used i deiernuning allowable release rates ot woncenirgtions

4 Frssion and sumnvanion pases 10 CFR 20 .
b hadines } Appendin B &
v Parnwulares, haif-hves D> duvs Table II

d Ligwd cttuents H.3=1 X 1075 LCifml; all rest, 10 CER 20, Appendix B, Table [1

3. Avenage Enerp

Provide 1he average cnergs (1 ot the radmnu hde mintane ieosefeases oo fission wnd achivation gases. 1t apphabie £= 1 Mev

MS = 0.304&0.287: RBY = '3491 80.494 (3rd & 4th quarter)

4 Measurements and &ppfonmanom of Tou 10acuviIN

Provide the methods used to nrasure o approuniaic the 1otg tadiosc vl n e!fluents and the methods used 10
derernyne radionudide composition

2. Fusnon and aclivalion gases ‘ Geli
b lodings i
o Parnulsies { l“op“?
¢ Liguid e1flucns Analysis

5. Batch Releases

Poowde the tullowmg iiormation relanng o butlh niceses o radioacbive matenatoan lgud and gasecus efuents

a  Ligud
1 Number of baich releases 77
3 Tt tune peniod tur hatoh releses B7 4Bhrs
I Maumum tme peanad for g paich relese - 4 ORKps
4 Average tme petiod Lo bl releases ]4hrs
& Mymimurn time penod Faz g haech release — 3hr
B Aserape siregr Mow dusing penods of release i 'e%-"?uemsmlu 3 flowng stream 3.05E+5 GPM

b Gaseous  (Not Applicable)

&  Abnormai Releases

i
p. None




TABLE 1A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES
Juiy-December 1982

Quarter Quartar Est. Total
Unit (3) (4) Error, %
A. Fission and activation gases
i 1. Total release Ci |<1.07E+4 |[<5.19E+3 | 2.49E+1 |
2. Average release rate for period uCifsec [<1.35E+3 |<6.53E+2
3. Percent of Technical Specification limit % <1.77E-1 |<8.25E-2 )
B. Iodines 4
1. Total iodine-131 Ci 1.036-2 9.32E-3 | 2.51E+1 |
2. Average release rate for period uCi/sec 1.30E-3 1.17E-3
3. Percent of Technical Specification limit % 5.15E-1 4.66E-1
C. Particulates
‘1. Particulates with half-lives > 8 days Ci 8.20E-3 8.01E-3 | 3.03E+1 |
2. Average release rate for period uCi/sec 1.03E-3 1.01E-3
3. Percent of Technical Specification limit % ~--3 67E-2 8.72E-2
4. Gross slpha radiocactivity Ci < 5.14E-7 |« 4.50E-7
D. Tritium
1. Total release Ci 4.90E0 5.93E0 3.30E41 |
2. Average release rate for period uCi/sec 6.16E-1 7.46E-1
3. Percent of Technical Specification limit % - -

Aa.




TABLE 18
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT {1982 )
GASEOUS EFFLUENTS — ELEVATED RELEASE

July-December 1982

CONTINUOUS MODE BATCH MONE
] Nuclides Relessed l Unit ] Chyartar } Quarter |  Quarter ] Quarter
(3) (4) ’

1. Fission gases 7
krypton-85 Ci 1.682E-2 1.60E-2
krypton-85m Ci 7.69E+2 5.47E+2
krypton-87 Ci < 1.87E+2 |« 4.58E+]
krypton-88 Ci 8.99E+2 4.99E+2
zenon-133 i 4 51E+3 3.07E+3
xenon-135 Ci 3.73E+43 7.36E+2
xenon-135m Ci < 1,54E+1 [<9.26E0
xenon-138 Ci < 3.75E+1 |< 3.90F+]
xenon-131m Ci - -
xenon-137 Ci - -
xenon-133m Ci 1.30E+2 B8.49E+]
Total for period Ci < 1.03t+ 5.03E+43

2. lodines
iodine-131 Ci 4.66E-3 | 6.53E-3
iodine-133 Ci 1.68E-2 2.24E-2
iodine-135 Ci < 1.22E-2 |« 1.48E-2
Total for penod Ci < 3.37e-2 < 4.37E-2

3. Particulates
strontium-89 Ci 1.62E-3 2.78E-3
strontium-90 Ci 1.73E-5 1.83E-5
cesium-134 Ci 8.15E-6 2.61E-6
cesium-137 Ci 7.38E-5 5.76E-5
barium-lanthanum-140 Ci 3.55E-3 2.68BE-3
chromium-51 Ci - -
manganese-54 Ci 1.2BE-5 3.65E-6

~ cobalt-58 Ci - 2.09E-6
iron-59 Ci - -
cobait-60 Ci 1.55E-4 3.97E-5
2inc-65 Ci - -
zirconium-niobium-95 G - -

- cerium-141 7 Ci - -

© cerium-144 Ci - 1.53E-5

ruthenium-103 Ci - 7 -

__ruthenium-106 Ci Z.70E-5 -




TABLE 1C
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1982)
GASEOUS EFFLUENTS - GROUND LEVEL RELEASE
July-December 1982

CONTINULUS MODE BATCHMODE
Nuclides Released Unit Quarter Quarter Quarter ] Quarter
(3} (4)
1. Fission gases
krypton-85 Ci < 1.49E-5 5.03E-6
krypton-85m Ci < 3.46E+] 1.21E+1
krypton-87 Ci < 9.76E0 < 4.07E0
krypton-88 Ci < 1.55£+] 2.43E+]
xenon-133 Ci 1.41E+2 5.99E+]
xenon-135 Ci 1.86E+2 5.86E+]
xenon-135m Ci - -
xenon-138 Ci - -
Total for period Ci < 3.86E+2 < 1.59E+2
2. lodines
iodine-131 Ci 5 _BAF-3 {.79E-3
iodine-133 Ci 2.63L-2 1.18E-2
iodine-135 Ci 4.255"2 2. ?0[-2
Total for period Ci 7. 46k-2 3.856E-2
3. Particulates
strontium-89 Ci 1.29E-3 1.583E-3
strontium-90 Ci 2.55E-6 2.53E-6
cesium-134 Ci 1.89E-6 4 .46E-6
cesium-137 Ci 6.64E-5 2.14E-5
barium-lanthanum.140 Ci FZaE=3 1 7-B5ER
!1!95!!1&38‘54 Ci 1. 45t-5 1.31E-6
cobalt-58 Ci - _3.74E-6
<. iron-59 Ci - -
cobalt-60 Ci 1.29E-4 5.90E-5 ]
= - ~ zinc-65 - Ci = -
zirconium-niobium-95 Ci - -
S ceriiim-141 G - -
F - " ruthenium-103 B Ci - .
= ruthenium-106 Ci - 2.60E-5




TABLE 2A
EFFLUENT AND WASTE D!SPQSAL SEMIANNUAL REPORT (1982
LIQUID EFFLUENTS -"SUMMATIQN OF ALL RELEASES
JULY-December 1982
Gaggar Ch%mr Est. Total
Unit Error, %
A. Fission and activation products
1. Total retease (not including tritium, Ci .
nobie gases, ot alpha) 3.09E-2 1.25E-1 2.98E+1
2. Average diluted concentration uCi/mi
during period 7.39E-9 6.65E-8
3. Percent of applicable limit % 3.09E-1 1.25E0
B. Tritium
1. Total release Ci 8.29E-4 | 4.55E-] 3.00E+1 |
2. AVérage dl.luted concentration uCi/ml 1.98E-10 2 42E-7
during penicd
3. Percent of applicable limit % 1.98E-1 2.42F0
C. Dissolved and entrained gases _
1. Total release Ci - 5.39E-3 3.98E+1 |
2. Average diluted concentration uCi/ml
during period - 2.87E-9
3. Percent of applicable limit % - -
D. Gross alpha radicactivity
1. Total release ] Ci  |&6.60E-6 [« 1.65E-5 | 4.01E+] |
E. Volume of waste released (prior liters 8.47E+ 2.01E+5 2.00E+] L
to dilution}
F. Volume of dilution water used liters 4.18E+9 1.BBE+9 2.00E+]
during penod




TABLE 28
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ({ 1983

L1QUID EFFLUENTS
July-December 1982

CONTINUOUS MODE BATCH MODE
Nuclides Relsased Unst ngrr"tgr Quﬁ%’;r Quarter Quarter
strontium-89 Ci 1.64E-5 2.10E-5
strontium-90 Ci 4.70E-5 7.78E-5
cesium-134 Ci 3.30E-4 7.05E-4
cesium-137 Ci 3.73E-3 9.65E-3
iodine-131 Ci 5.87E-6 4.12E-5
cobalt-58 Ci 4.42E-5 1.96E-3
cobalt-60 Ci 8.67E-3 3.66E-2
iron-59 Ci 3.48E-6 5.30t-4
z:nc-B5 . Ci 5.09E-5 5.37E-5
manganese-54 Ci 6.49E- 3.74E-3
chromium-51 Ci 4,.02€E~-5 6.57E-3
zirconimum-niobium-95 Ci - 1.21E-6
molybdenum 99-
technetium 99m Ci - 3.71E-5
barium-lanthanum-140 Ci 1.03E-6 4.38E-5
cerium-141 Ci 2.14E-6 1.10E-4
iodine-133 G - 3.04E-6 s
cerium-144 Ci ~ -
silver-110m Ci - 8.01E-4
iron-35 Ci 1.28E-2 2.4YE-2
[ unidentified | ¢ | 4.49%-3 | 3.95t-2 | | .
..
Total for period iabove} Ci - 3.08E-2 1.28E-1 o
xenon-133 Ci - 2.18E-3
- zenon-135 Ci - 3.21E-3




TABLE 3
EFFLUENT AND WASTE DISPOSAL SEMI-ANNUAL REPORT (1982)

SOLID WASTE AND TRRADIATED FUEL SHIPMENTS
JULY - DECEMBER 1982

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

1. TYPE OF WASTE unrT O MONTH EST. TOTAL
PERIOD ERROR %
a. Spent resins, filter sludges, m3 99.007 N/A
evaporator bottoms, etc. ci 819.10 N/A
b. Dry compressible waste, w3 547.666 N/A
contaminated equipment, etc. i 5.14564 N/A &
¢. Irradiated components, m3 none N/A
control rods, etc. Cci none N/A
d. Other (describe) m3 none N/A
Miscellansous low-level waste Ci none N/A

2. ESTIMATE OF MAJOR NUCLIDE COMPOSITION. (by type of waste)

pA E(Curies)

a. Spent Resins, Fllter Co-60 41,324 338.48620
Sludges, Evaporator Co-58 3.864 31.651G7

Bottoms, etc. Cs-137 13,426 109.97068

Cs-134 1.489 12.19371

Fe-35 11.164 99.44832

Fe=59 .597 4.88055

I-131 .L6s 3.79925

1-133 070 .57668

La~1aQ .220 i.80369

B} Ba-140 .01¢9 .15582
Sr~89 15.478 126.78505

Sr-96G . 345 2.82477

. Sr-91 003 L2146
To-%% L0460 L32557

) 20-63 723 3.92613
=T Mn-54 4.614 37.78740




. Rumber of Shipments

37 Tractor Trailer
i Tractor Trailer

IRRADIATED FUE!L SHIPMENTS {Disposition)

Mode of Transportation

NfA

none

2. ESTIMATE OF MAJOR NUCLIDE COMPOSITION. (by type of waste)
CONTINUED
z E(Curies)
a. Spent Resins, Filter Sludges, Nb-95 .002 .01495
Evap. Bottoms, Diatomateous cr-51 6.090 49,88606
Earth, etc. Ag=110m < .001 .00641
continuved Ca=~141 .030 .24916
Ru-103 .014 .11290
Sr-92 Lol .00691
Sb-124 .010 .08267
Xe-133 < . 001 .00034
Xe-135 .004 .03266
Mo-9% 007 .05629
TOTAL: 100,000 819.10682
4 E(Curies)
b. Drv Compressible Waste, Co-60 17.46 .89843
Contaminated Equipment Co=58 6.32 .32546
Cs-1137 6.04 .31058
Cs—134 1.65 .08365
Te-59 1.17 .06038
I-131 2.74 ,14116
Ba-140 3.76 .1934]1
Zn—65 .86 04430
Mn-54 3,39 17448
Cr-51 56.60 2.9117
TOIAL: 100.000 5.14564
c. N/A
d. N/A
3. SOLID WASTE DISPOSITION
Number of Shipments Mode of Transportation Destination

Barnwell, 5.C.
Richland, Wash.

Destination

N/A
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APPENDIX C - 1982 Soil Survey
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Results of Boston Edisen In S:tu Gamma

Spectrometry Soil Analysis for 1982

Introduction

In compliance with Boston Edison’s Technical Specifications 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 jon chamber (PIC) to assess
the total exposure rates, and soil core samples were taken at five of the stations
to confirm the in situ results.

At all eleven stations, by far the major sontributors 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 resilts are summarized in Tables 1-12, and the original data is on
permanent file at the Environmental Laboratory.

Methodoloqy

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

In situ gamma spectrometry is a convenient and efficient technigue used to
evaluate the radioactive constituents of the soil. Using assumpti..as concerning
the soil composition and distribution of the radionuclide of interest, the exposure
rate and activity concentration of that radionuciide can be calculated. This is
done using the spectrum obtained with an unshielded Ge(Li} detector placed 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, of>, must be evaluated. For naturally occurring radionuclides
a value of zero is assumed, implying no increase or decrease in the concentration
with soil depth. For radioruclides 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
js assumed with o/o = .206. This value is & good compromise between deep
distribution and surface deposition; and laboratory analysis usually confirms that
thece radionuclides are present througout the first six inches of soil implying 2
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
stations, 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 the in-situ methodology, together with the cosmic contribution to closely
approximate the PIC results.

When possible soil core samples are also taken and analyzed at the laboratory
to confirm the presence or absence of radionuclides in the soil which have been
identified in the in situ analysis. In this way, the source term is identified as
soil or unknown. Tn the latter case, the in situ calculations are not valid and
results are not reported. In addition, anaTysis of the different core sections
aids in defining the depth distribution of the radionuclide.

Results

Tables 1-11 contain the results from the in situ gamma analysis for the eleven
sites. (It should be noted that in August the Ge{Li) detector was repaired to
remedy increasingly poor resolution. The poor resolution was not a problem in the
measurements conducted during May; and prior to analysis of the remaining three
sites, the operating characteristics of the detector were carefully checked with
the result that recalibration following the repair was deemed unnecessary for in
sity analysis (Reference 3).) Each table 1ists the apparent exposure rate and
activity concentration for each of thirteen fission and activation products, as
well as for three naturally occurring radionuclides. LLD values were not
calculated for nuclides with more than one peak, as in these cases all of the peaks
found were used to calculate the total exposure rate and activity concentration for
that nuclide {or series). Table 12 contains all positive in situ results as well
2s PIC measurements for comparison. -

With two exceptions, all exposure rates due to activity within the soil are
more than 95 percent resul ting from natural radiation. The remainder is almost
entirely due to Cs-137 which is considered to be a result of weapons testing and is
found throughout the environment. The first exception is high Cs-137 concentration
at site 10, resulting in 17 percent of the total exposure rate due to soil. The
activity concentration for Cs-137 at this site is greater than five times the
average value for the other stations. The most probable explanation for this is
that the detector may have been placed over a local accumulation point of debris,
and therefore the fallout related Cs-137 was present in a higher than average

-concentration. It should be noted that sites considerably closer to the plant
showed only typical environmental levels of Cs-137, and the high concentration is
therefore not likely to be plant related. The second case in which the exposure
rate due to soil was more than 5 percent related to fission or activation products,
was at station 7 where Co-60 was identified during in situ analysis, and confirmed
by Laboratory soil analysis. The activity concentration was calculated to be

- 30527 pCi/kg, assuming a value for ofc egqual to .206, while Laboratory analysis
-resulted in a value of 224%13 pCi/kg. The value for a/c is likely to be greater

i - than .206, i.e. the distribution of Co-6C was more planar, as it was not found in

the 2"-4" core section. This increase in a/> would result in a lower value for
activity concentration more in line with the Laboratory results. In any case, the
_ exposure rate due to Co-50 was calculated to be less than 1 uR/hr.




cobolt-60 was identified at three additional sites, but could not be confirmed
by Laboratory soil analysis {there was no core sample submitted for site 00). As
the source term was therefore unknown for these sites, the exposure rates which
were calculated assuming soil to be the source term, are not valid and were not
listed in Table 12. It should also be noted that Zr-95 was detected at two sites
at levels at or below LLD, but these results could not be confirmed by soil
analysis at the Laboratory. : ]

The PIC measurements agreed well with the in situ results, when a cosmic
comoonent of 3.6 uR/hr {Reference 4) was added, with a few notable exceptions.
Sites 00, 07 and 08 showed relatively high PIC measurements which could not be
explained with the Ge{Li)} results. These sites are all within 0.15 miles of the
plant so that the higher than background exposure rates were most likely a result
of some source term other than soil.




{1)

{2)

{3}

(4}
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TABLE 1

LOCATION: WAREHOUSE
LOCATION*: 6o
COUNT TINE: 6006 0sec
COUNT DATE: 05/27./82
InSitu COUNTING RESULTS
HSUCLIDE ID EXPOSURE RATE CUNCENTRATION 3 ‘
microlR/hr piceCislgranm

NAEL EXPUOBURE+ -1 -3 [GMA LLb CONE + - 1-5LLMA LD
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it
E R Tivrty greater than I¥xstendard deviation
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TABLE 2

LOCATION: ROCKY HILL RD.
LOCAT1ON®: o1
COUNT TIME:  &000sec
COUNT DATE: 03/27/82
InSitu COUNTING REGULTE
MUCLLLLE LD EXPOSURLE AT CONCENTRATION
micraoR7hr prcoeCi/Kgran

(R eYy —"{’fJ‘rURL L e R T i CONG +- 1-STLMA R
Ral
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5131 (-13+- 3257 E-4 D4 (=174~ 34) - 120213

o el

o
E.
Gh - 1525 { 1oaw— BY) -4 3004 {19+~ 103 E O 366 0
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Ea-140 ( 31— A5y £-4 1701 4 { 7#- 113 E O 30
Ra- 10& { g4 10) O3 : (1w 2%y E O gal. o
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TABLE 3

LOCATION: ROCKY HILL RD. (W)
LOCATION$: 03

COUNT TIHE: &U00sec ) .
COUNT DATE: 12/15/82 |
InSituv COUNTING RESULTS
NUCLIDE ID EXPOSURE Rars CUNCENTRATION
micralRshe preeCisKaram

HAME LRPOGURE «—-1--SICGNA HEE CUMEZ v-- 1 -51GHG 12D
RATE

Ce-144 {~104-~ 12) E-4a A3 -2 (~aAZ4~ B33 € ¢ 1908 0
Ce-141 { 3t~ 11) E--2 -4 { @+ 11)E D A1E ¢
1-131 (~284-- 31) E~4 110E-4 {(-334- 32) E-1 15011
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Niu 7% (=7+—- 822) £ 4 100 -4 { 12+ 533 E-1 1E-1
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NUCLTBE ID

NARE EXPOSURE
RATLE
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e U-234 { 15716~

Hotes:

¥ CACtivity gheaster than
-+ Peak is tuound
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TABLE 4

LOCATION: PLY. CENTER

LCCATIONS: 04

COUNT TIME: bUUlsec

COUNT DATE: 14/07/82

InSitu COUNTING RESULTS

EXITOSLIRE #8017 CONCEMNTRATION
microulRshe picol i/ Kqram

=1 -GS LA LI_D LARE 4 1-5XGMA LD

1700 0
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10) -3 S7E-4 ¢ 18+ 11) £ 0 40E 0
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TABLE 5

LOCATIUN;'! PROPERTY LINE
LOCATION®: 06

COUNT TIME: &U00sec

COUNT DATE: 0S/26/82

? InSitu COUNTING RESULTS

| NUCLIDE 10 EXPUSURE RATE CONLEMTRATLON

microR/ b piceCisKaram
MR CAPUSURE+-1-516GHMA LB GURC o 1S ELMA LD

RATE
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Ru- 103 { 3|+ 225 E-3 172004 ¢ Eéere 315 Eed 1100-1
Ra-140 (-34+- 47) E-4 170124 (=t T1) E @ 40i 0
Ru--106& { 1%+= 11) E-X 3L -3 { 3Eee 243 F D g5k 0
w4 05 -137 COTaVie- 82) H-a 25T -8 g4 1E) B0 40E 0
Zr—%% { 140+- 77 E-4 250E-4 {Tiae 3Y) E-1 14061
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M54 { 1idt- 603 E-4 2106-4 12 &) E-1 2IVE-1
% Le-40 i Ev+- 132) £--3 AL -3 {0 - 16) B 5 HE-1
La=-140 { 3+- 11) E-Z A1L-3 { A i4) E-1 Sat-1
X+ K-30 ¢ 2108+~ 34) E-3 SaL-3 ¢T1VEe 1Y E O FUE 1
i Th-23u ( 2320+~ 60) E-3 - RS I I O
€t Y-238 {12984 - A2) E-3 e O oF12+ 235 B O ———

o iHetes: .

% . ACiivity greater than Ixstandard deviation
+ Peak is found
weer-mw LD 1t net calculated




TABLE 6

_LOCATION:  PEDESTRIAN BRIDGE
LOCATION®:  §7

COUNT‘T?ﬁFE_; 6U00sec

COUNT DATE: 05/26/82

InSitu COUNTING RESULTS

NUCLIDE U CAPOSURE RATE CONUENTRATION
microR/hre picoCi/Kagram
NARE EXPOSURL+~1-5IGMA LED CONC - 1-51GMA LIk
RAlE
Ce—-1a4 { S+~ 135 E-a SCE~-4 { 23+- &7) E O 20 0
Co-141 (~10+- 13) E-4 45HE-4 (-11+- 14) E 1 GO
I--131 ( 49+- 35 E-4 120E~-4 { b%5+—- 47 E-1 140K -1
Sb-12% L 28+ 12) E--3 421~-3 ( 32+~ 13y £ U S3E 0
Ru—103 { 37+— a0 £-9 140E~4 ( 35+- 380 E-1 13001
Ba-1450 ¢ 40+- 57) 1I—-4 210E-4 { 94+~ 145 E O GOE
Ru—10s& - 14t 13) E~-3 47E-3 {( 31+~ 29 € 0 100 ¢
%+ Lg--137 i 11348~ 30 E£--9 25S0E-4 O 206 14 E O A5 0
* el et { 2u04+- 93) £-4 310E-4 ¢ 151+ 48y E-1 17001
Ny -5 O FUe— 527 11-4 13UE-4 ( 40+~ 27 £-1 AT
Fin--54 { &i+¢=- S9) E-3 200E-4 ( 28+- 25) E-1 FUIL-1
*+ La 569 C 937¥- 235 £ 3 FFE=-Z { 2051+~ 70) E~1 I00E-—-1
La~140 {(=17+- 11) E-3 41E-3 (-21+- 14) E-1 P Ll |
%+ K-410) ( 2143+~ 34) -3 SGE~-3 ( 1197+- 19) E 1 SiE 1
. %4 Th~2rin { 22114~ &£1) E-3 —wm—- ( 784+~ 22) E O ~——- -
®x+ U-238 { 1287+~ 44L) E-3 —~mmee ( 696+ 5) £ 0 i
-Notes:

X ACtivity areater than 3¥standard deviation
...+ Peak 1s found
o === LILD is not calculated




TABLE 7

LOCATION: - OVERLOCK
LOCATIONS: 08

COUNT TIME: &000sec

COUNT DATE: 05/26/82

InSitu COUNTING RESULTS

NUCLIDE 1D EXPOSURE RATE © CONUINTRATLON
mxcroR/hr pilcoeCi Kgram
NAME EXPOSURE+—-1-8IGHMA LD LUNC +- 1-STLMA LD
RATE

Ce=144 (-25+~ 215 E-4 78L-4 {(~111+- 9&) E O SL0E O
Ce-141 (~18+=~ 193 E-4 avE-4 (-20+- 20 E 0 J4E 1
I-131 (-464+- 51 E—4 1H0E-4 {~&64+~ 703 E--1 250E~1
5b-12% ¢ 11%=- 13 &3 HBAE-3 ( 12+ 17) E § HIE O
Ru--103 {=5&L+- 54 E-4 1Y 0E~-4 (=524 517 E--1 190121
Ea-140 (-6+— 759 E-4 270E-4 (-1+— 172 E U HI3E 0
Ru—185 (—25+—~ 171 E-3 H3E-3 {(-33+- ZU) E O 140K 0
¥+ Cs—137 { 14921+— U7 C-n 2B841I-4 { 1974 18y & Wit o
Ir—-93 { B+—- 11} E-3 41E--3 { 4Z+- 51 E-1 22061
Nb-95 (—&65%— OL7) E-a 24013 (=334 35 E--1 150E-1
I Mn—-54 { BU+~- 99) E-4 350E-4 ( 9+- 11} E 0 S9E 0
- %+ Lo—60 { 932+~ 27) -3 118=-3 ( 27256F+- 425 E-1 ZunE-1
s - . La=140 {(-29+- 1B} E-3 LYE-3 <~’*f— 23) E-1 8-
2 %+ K-40 ( 24074~ 31) -3 -3 ( 1458+ 233 E 1 WiE 1
C %+ Th-232 { 2038+- 73) E~3  -———- T F2LE- 26) E U0 e -
E~3 —ee- { a65v S0) £ 0 ——

%4 U-238 0 1210+- S5

Activity greater than 3I¥standard deviatien
j+' Peak is found
LLD is naot calculated




TABLE 8
LOCATION: . - EAST BREAKWATER
LOCATION®: ~ 09
COUNT TIME: U0 D0sec
COUNT DATE: 05/27/82

InSitu COUNTING RESULTS

NUCLIDE ID EXPUOSURE RATE CUNUENTRA I LON
nicrol/7he picoli/Kgram Y

NAIME EXPUSURE+-1-SIGMA LLG CUNC 4+ 1-SIiHA LLD

R&TE
Ce-144 ( 5¢— 12) E-4 43E-4 { 27+- S4) E O ivYoeE v P

Cu-141 { 12+~ 11) E-4 JUE-4 ¢ 13+~ 11) E 0 41 0 [
I--131 (-17+- 31) E~4 110E--4 (-23+- a2y E-1 150L-1 )

5h-129% {=31+- 93) E—-4 3054 y=34- 110 E U 37% 0

Ru—~103 { 39+- 34) E-4 120E-4 { 37— 32 E-1 110E~1

Ka—148 { S0+~ 47) E-2 1BOE-4q { 123+~ 11) E 8 41E 0

Ru--106 { 1+~ 11) E-T A1E-3 { 3= 2%) E U gor 0

et C5-137 { 10G0+- 67) 124 2100-4 {1824 13) E D 370 0

B S £ DL ’ { 269+- 72) E-4 250E-4 ( 145+~ 395 E~1 iZ0E~1
Nb~25 ( 7+- 44) E-4 1601E-4 { 4+~ 23 E-1 BeE~1 -
Hn-—-54 i-14+- 45) €-4 170E-4 (-7+=- 21) E-1 7aE-1 N

e Lo-60 { 33+- 13) E-2 A7FE-3 ( 43+- 17) E-~1 G101
a2 La—-140 ¢ g+— 113 E-3 APE-3 {(~1+- 14) E-1 Si-1 .
%+ K—40 ( 2766+~ 383 E-3 S7E-3 ( 1345+~ 21) € 1 S0E 1 )
. %4 Th=232 { 2487+~ &3 E~3 —--———- { 87u+- 22 E Q0 e i

%+ U323 { 1357+~ 44} E£-3 e { 7a46+- 243 E O ~——
Notes: - 7 .
“# -Activity greater than 3¥standard deviation Vs

+ Peak is found )

———== L is not calculated




TABLE 9

LOCATION: CLEFT ROCK
LOCATIONS : 10

COUNT TIME: 6000sec

i COUNT DATE: 05/2B/82

InSitue COUNTING RESULTS

- NUCLIDE U EXPOSURE RATE CONCENTRATION
micrelR/hr picoCi/lgram
NANE EXPUSURE+—-1-5.0MA LLh CUNL +- 1-510GHA LLD
RATE
Ce~144 { 95+- 99) E-5 ZA0E-S { AXt- a44) KO 1oie 0
Ce-141 { 86+- 813) C-9 31015 O - 78 E-1 I301E-1
1-131 { 23+- 27) E-4 Q3L -4 { 31+~ 28 E-1 12001
5bh-125 { 148+~ 95) E-4 IS0 -4 ¢ 12+- 113 i 0 IE 0
. Ru--183 ( 26+- 33) E-4 1208E-4 { 25+~ 31} E-1 110E~1
- a-140 {=5+- 47) E -4 1701E-4 (—-1+- 11> E AE
’ Ru~1065 S o2B4—- 1) E-3 3I70-3 { &1= 227 E U R OR I |
%+ L5~137 . Pazr- 12 E-3 25E-3 v 1713+ 22 E 0 ALE O
Ir—v% { 110+- 45) £-4 D230E-4 { B%r= 3L B 1o -1
i Niy =275 ¢ R2ue 3 E--a 1401 -4 O B R R { I SRRV | T
5 Ma--54 (-27+~ A1) E~-4 150E-4 {-121- 1Y) E-1 HYLE -
- Co=-O { 194 11) -3 41E-3 ¢ 23+ 15 L1 G3E~-
N La-148 i-Sat—- 95) E-4 J6UE-4 (=~74- 120 E-1 AGII=1
C#e K-40 < 167V~ 310 E~3 4322 ( 374~ 17) FE 1 JYE O
- x4+ Th-232 { 195704~ 55) E~3 ====—- { &Y+ 203 E 01 e
o xe Y=-32338 ( 917¢- 3I7) L2 e { =S+ - 21 8 0 ——
it tes:

% ACtivity greater thon I%standord deviation
-+ Peak is found

m=wr—=  LLD is net calculated




TABLE 10 “

LOCATION: EAST WEYHMOUTH
LOCATIONE: 18
COUNT TIHME: &Un0sec
COUNT DATE: 10/07/82
InSity COUNTING RESULTS
NUCLIDE ID EXPOGHHIE RATE CONCEMTRATIUON
microuin/he picoC e " Karam

NAME EXIOSUREZ +=-1 -85 IGHA Li_D CUNE += -0 LNG LLD
RATL

Ce—144 {~9+4+- 12) E-4 *° 43L-4 (=3%4- S4) 1 0 19015 @
Ce-141 { f¢- 11) -4 IB:-4 ¢ 0+= 112 C 0 410 0
I--131 (=524~ I0) E-~43 17201 -Q (-T1- A5 E-1 140 -1
3bh-12% { 274 0 E-4 34074 { 21+ 11) FE G S0
Ru-—-103 {-t- 317 E--4 120E-4 (-4t - 353 0 120081

i Ha--148 {-1ide- aY) E--a  RETHIR { ae= 127 T 0 a0
Ru--108 C fi- 12 E-3 AE-3 { 14- 2= E 0 APCTI

Kr s -137 {2726+ - 14 -4 20017 -4 C A%sL- 1S £ 8 A
ir-vs { 170+~ 745 E-a 2a0E-4 { 926~ a0y -1 14041
Nh-75 {(-3U+r- 847 -9 170:-4 {194 243 £ 1 S |

Hn -S4 { 129+~ ad) E£-4 1T SUE-4 ¢ 59~ 217 L-1 AR |

3 to-60 {-2¢- 13) E-3 4'N:-3 {(=10%~ 173 0 -1 PRI
La 140 § 25t~ 10y E--Z 3613 ( e 151 L Al -1
K—-40 { 3007+- 393 E-3 453 {1530 20 © 1 SVE 1

S Th-PAR { 25T~ L0) E-Z ———— ¢ Wilda~ 213 L0 S
T %+ {J-238 ( 143%e- 31 -3 - { 708+~ 21) £y .

¥ Actavity qreates than Ixstandoasd deviation
+ Peak 15 found
metesecw LAD 1% net ooliulated




TABLE 11

LOCATION: HANOMET SUR STA.
LOCATIONE; 17

COUNT TIHE: 6000sec

COUNT DHTE: 05/28/82

InSity COUNTING RESULTS

NUCLIDE ID EXPOSURE RATE CONCENTRATION
microll/hr picoCi/Kgran
NAME EXMOSURE +-1-51GMA LLD COUNC - 1-5IGHMA LLD
RATE
Ce—-144 { 534~ 93) E-3 S20E-S { 20+—- 42 E O 150 ¢
Ce-141 { 136+~ B4) E-5 270CE-5 ( 145+~ 920) E--1 J10E~-1
I-131 ( 14+~ 24) E--4 S5E-4 { 19+~ 33) E-~-1 120E-1
Sb-135 (-102+- BY) E-1q J20E—-4 (—-12+— 16) E 0 37 0
Ru—~103 { 16+—- 31) E-4 110E-4 ¢ 10+~ 29) E-1 110E--1
Ba-140 (-91+- 43} Z-4 170E-4 (-12+- 11) E @ J9E 0
Ru—10&4 { 21+~ 10 E-3 3LHE-3 ( 4%+ 220 B U 7912 0
x+ Cs-137 ( 2128+- H4) -4 AiE-4 o307+ 12 E 0 7.8E ¢
Ir=-9% L1134~ 5H7) E~4 ZalE—-4 ¢ &S0+~ 34) E-1 1308~
MNO-P3 (=38+- AU E- d 140£~4 =20+ 20) E--1 A~
“n--54 { 11+- a1) E£- TS0 —-4 { 3+- 1%} E-1 57E-1
Co-—-5H0 ( B+- 11) E- 343 { 10+~ 14) E-1 S1E-1
La-—-140 {( 74+~ 97) E~ 4 ZLHYE-4 ( 9+- 12) E-1 431z~
x+ K-40 ( 2033+~ 3:2) £-2 47E-3 ( 11346+ 18) E 1 20E 1
i %+ Th-232 ¢ 2210+~ S8) E~-F ~——--- { 784+t— 20) E 0 e
C %+ U-238 { 1280+ 3V E--F3 —me—- { 703+~ 21) E © e e e
Notes:

S - % Activity greater than 3xstandard deviation
- % Peak is f¥ound
T s - LILD i nat calculated




PN TABLE 12
- 1982 In Situ Results
Comparison of Ge(Li) Tn S7tu and lon Chamber Results

, , - ' Positive Ge(L1) In Situ Results (uR/Hr)
~ (Distance in Miles Ton Chamber

“$ite No. __ from Plant) U-238  Th-232 K40 Cs-137 Other Total* (uR/Hr)
:‘5}oa,ﬂ- Narehouse (0.03 SSE) 1.38 2.14 2. 0.156 {a) 10.7 13.8
01 Rockyhit Rd. (E) (0.8 SE)  1.35  2.25 2.2 0.163 ; 9.6 9.4
03 Rockyhill Rd. (W) (0.3 WNN) 1.7 247 2.49 0.062 . 9.8 9.8
04 Plymoth Center (4.5 WNW) 1.5 24 2.3 0.276 - 10.2 9.9
06 Property Line (0,34 NW) 1.30 2.32 2.1 0.189 (a) 9.5 10.5
07 Pedestrial Bridge (0.14 N) 1.27 2.21 2.14 0.113 .989 (be) 10.3 13.8
08 Overlook {0.03 W) 1.21 2.05 2.61 0.108 (a) 9.6 37.8

09  East Breakwater {0.35 ESE) 1.3 2.47 2.77 0.100 (c) 10.3 10.4
"0 Cleft Rock (0.9 ) 0.92 1.95 1.68 0.942 ] 9.1 9.4
15 East Weymoth (23 NW) .46 2.5 3.01 0.273 . 10.9 10.5

17 Manomet Substation (2.5 SE) 1.28 2.21 2.03 0.213 - 9.3 9.3

~ * Total Includes 3.6 uR/Hr cosmic contribution.
(a) Co-60 found in in situ but no* confirmed by 1ab soil analysis and therefore not included in total.
(b} Co-60 found in Tn STty and confirmed by lab soil analysis.
| (c) Zr-95 found in Iﬁ sTtu but not confirmed by lab soil analysis and therefore not included in total.
i




APPENDIX D - Radiological Environmental Monitoring Program
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APPENDIX D

4.8.D Iavironsental Monitoring Program
Ao environmental menitering program shall be conducted as follows:

1. Envirommantal samples shall be selected and analyzed according o
vable 4.8.1 at the locations described in Tables 4.8.2 and 4.8.3 and
. shown {n Figures 4.8.1, 4.8.2 snd 4.8.3.

2. Analytical techniques used shall be such thar the detection capablilities
in Table 4.8.4 are achieved. ’

3. A census of gardens producing fresh leafy vegetables for human consump-
tion (s.g., lettuce, spinach, stzc.) shall be conducted near the end of
the groving sesson to determine or verify the location of the garden
{available for sampling) yielding the highest calculated thyroid dosa.
This census is liidted to gardens having an srea of 500 squars feet or
more and shall be conducted under the following conditions a3 necessary
to mest the above requiresent:

a. Within a 1-mile radius of the plant sits, enumeration by a door-to-
doot, or equivalent counting techniqua.

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

1f the csnsus indicates the existence of & garden at a locatiom yielding
s calculsted thyroid dose greater than that from the previously samplad
garden, the nev location shall replace the garden previcusly having the
saximm ecalculated iodine concentration. Alsc, any location from which
fresh laafy vegetablas can no longer be obtained may be dropped from the
surveillance program as long as the NRC is notified in writing, as scon
a8 possible that such vegetables are no longer growm ot no longer
available at ther locationm.

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

The census shall be conducted under tha folloving couditions as necessary
to seet the sbove ragquirement:

a. ithin a l-wile radius from the plant site or within the 13 arem/ vy
isocdose line, vhichever is larger, enumeration by a door-to-door or
squivalent, counting technique.

b, Wirhin a 5-uile radius for cous and for goats, enumeration derived
from rafersncad information from county agricultural sgents or cther
reliable sources.

1f it 1s learned from this census that animals are present at a locatien
which yields a caleulated thyroid dose grester than from previcusly sacpled
animals, the nev locstion shall be added to the surveillance program as
socn a8 pracricable. The sampling location having the lowest calculated
dose may then be dropped from the surveillance program at the end of the
grazing season during vhich che census vas conducted. Also, any locazion
from which milk can no longer be obtained may be dropped from the surveil-

De1




lance progras &s long as the ®RC is notified in writing, 88 s0om 4%
pracricable, that.ailk-producing animals are no longer preseat, OT adlk -
sasples are no leager aveilable at that locatiom.

3. Deviations are permitted from the required sampling schedule 1f spec-
{mens are unobtainable dus to hazardous conditions, seasonal unavaile
ability or to mslfunction of aucomatic sampling squipment. In tha
event of equipmenc malfunction, &vexy reascnable effort shall be made
to complate corrective actiom prior to the end of the next sampling
period. Any significant daviations from the sampling schedule shall
ba explained in the anmual TEpoOTEt. .

6. Detailed vritten procedures, including applicable check 1ists and
instruccions, shall be prapated and followed for all activities
invelved in caryying out the environmental monitoring progran.
Procadures shall include sampling, data recording and storage,
instrument calibration, messurementy and analyses, and acticns to be
taken when snomalous nessurements &TE discovered.

Procedures shall be prepared for insuring the quality of program

results, including analyticsl measurements. These procedures will

{dentify the Tesponsible organizaticus, include purchased services
nelude independent audits and include svstems

(e.g., contractual lab), 1
T (such as participation in LAEA and/otr NBS incercalibration exercises l
L 1]

"w1ind® cuality control samples for analvses by the

and submission of '
: contractors)| to identify and corTect deficisncies, investigate anomalous
or suspsct resulss, and Tevisw and

evaluate prograz results and reports.

3.8.0 and &.8.D Environmental Momitoring Progras

An Environmental rtadiological mouitoring program is conducted to verify
the adequacy of in-plant controls on the Telsase of radicactive materials.
The program is designed to datsct radicactivity concentTations which could
result ia radiacion dosas to 4nd4viduals not exceeding the ievals et
foreh in 10CFRSO Appendix I.

An example of this is the detsction of 1-131 4n =milk. Caleulactional Models
{Ragulatory Guide 1.109 March 1976) have shown that a constant consentration
af 3.5 pCi I-131 per liter milk would vesult in a dose of 15 aillirem~to

the thyreid of an infant consuming that milk for & year. Allowing for an -
opan grazing saascn of six wmonths, end s maxioum of two half-lives betwaen
avent and sampliag, the lover 1imde of detection at time of sampling must

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

A supplemencal monitoring program for sadiments and mussels has been
incorporated into the basic prograa (ses notes f and g to Table 4.8.1) as
s Tesult of an agresmant with ths Messachusetts Wildlife Federation. This bl
supplemental prograa is designed to provide informstion on radioactivity
levels at substantially bigher gensitivity levels in gselected samples to
verify the adequacy (or, alternsrively, to provide a basis for later
sodifications) of the long-tars sarine sampling schedules. As part of the
supplemental program, analveis of mussels for isotopes of plutonium will be
perforsed if radiocesiun activity should exceed 200 pCi/Kgn in the edible

Lfyttiﬁnn.
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The 200 pCi/Xgn radiocesium "sction level” is based oo calculations which
shoved that if radiocesium from plant relasasas reached Cthis level,
plutonium could pessibly sppear ac levels of potential interest.® The
caleulationa also shoved that the dose deliversd from these levels of
plutoniun would not be & significanc portion of the tocal dose attributable
to liquid effluents.

The program vas also designed co be consistent, vheraver applicable with
Regulatory Guide 4.3 (Issued for comment December 1975). The following
exceptions to the generic recommendations stated in Regulatory Guide 4.8
are justified due to sits specific considerations:

1. Ths required detection capabilicy for I-131 4p nilk 1s
about twice the value suggested in Regulatory Guide 4.8. The justi-
fication for the higher valus is presented in the second paragraph
of this section. This is a conservative estimate of the capability
of the milk surveillance program to detect concentrations at the
appropriate aonual dose leval since the annual dose 1s propartional to
the annual average concentratiom in milk. The deteccion limic for a
group of samples is less than that for a single sazple and is inversely
proportional to the square root of the number of samples. The conser-
vatism in this case is approximately Af1Z, or about a facter of 3.

2. Air particulates are not snalyzed for radicstrontium.
The program instaad calls for this analysis in milk samples. This 1is
justified becauss the airecow-milk exposure pathway can be better mon-
itorad at Pilgriz after the very lov level relaases of radiostromtium
are teconcsntrated in cow's silk (Ref. 1).

3. Soils and sediments are not routinely analyzed for Sr-90, but rather
the analysis is dome on a contingency sasis. The rationale behind thia
1s that Sr-90 will not comtributa to long-tern radionuclide buildup
yntil the more abundant gamma emmitting nuclides appear in relatively
large concencrations. 3Both Items 2 and 3 reflect the fact that in 34
yesrs of operatiom, Pilgrim Station ligquid releases of Sr-90 have
smounted to only 1/1000 of the Sr~90 inventory in Cape Cod Bay vater
(from wveapcns testing fallout) and about 4/1000,000 of the direct deposi-
tion oo the Bay. Also, gageous releases of Sr-90 have been only 1/100,000

of the terrestrisl $t~-90 invencory within five miles of the statiom (Ref. 1).

4. Surveys are conducted annually, 1if neceassary, to determine appropriate
locaticns for sampling of leafy vegetables and milk. The objective of
these surveys i{s io ensure that the environmental samples are represen-
tative of realistic food chain pathways, considering local conditioms.
Rasults of che monitoring program will be used as "benchasrks” to verify
calculational models used to predict the consequences of sffluent releases
from the station. The oodals can then be employed to predict doses
attributable to radiation deposition at any other location of interest.
The combination of wonitoring results and calculationsal model predictions
1s a practical method of demonstrating compliance with 10CFRSO Appendix 1.
This approach doss not require (nor {s it always practical)} that environ-
mental media slvsys bs sampled from the "worst case” locations: although
sensitivity of the monitoring results might be improved b» sampling {rom
locations which are reascnably close to "worst case” conditions.

3 i{n measurable quantities having & potential dose (humsn food chain)
significance comparable to other nuclides 1f present at their derection limizs.

1
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6.

Varificarion of the appropriace ailk sampling locacions on an annual
basis is sacisfactory as there are very few locations suitable for the
grazing of dairy herds in the vicinicy of the plant (Ref. 2). Thia
situstion makes it unlikely the locatiom of the nearest dairy herd
(3.5 niles~W) will changs.

Annual ssmpling of beef forage (in place of beef) 1is adequaca because
beef cattle are not raised commarcially in the vicinicy of the site.
However, dairy cows from the Plywouth County Farm are periodically sold
for beef. Teed (hay) from this location wili be sampled to momitor this
potential pathway for ingestion of radicactivicy. 1f beef catile feeding
on local forage ars found ar locations closer to the site, forags
samples from the closer location will replace the sample from the

County Yara.

Goundwater flow at the plant site is into Cipe Cod Bay: thersfere,
terrestrial monitoring of groundwater is not included in this program.

Poultry sampling is not performed because poultry in Plymouth County
feed almost exclusively om imported grain and are usually raised under
shelter.

Fiald gamms isotopic surveys are conducted to monitor radiocacrivicy in
s0il in lieu of labaratory analysis of soil ssmples. The tschunigue

has saveral advantages over lsboratory analysis. First, analysis can be
performed oo the sama plot of land from survey to survey, and radio-
sctivity build-up st the location can be accurately determined. Secondly,
gamma exposure rate ls datermined directly from this techmnique: hence
compliance with 10CFR50 Appendix I levels can be investigatad directly
vacthear than indirectly through soil sampling.




Rafersnces: .

1. Vrenn, K.L., "Review of Sr-90 Releases from Pilgrinm 1 Nuclear Plant and
s Comparison vith Extant Invironmental Lavels”, 1976.

2. Pilgrim Station Uniz #2 PSAR, Appendix 117, pp. 11FC-1l and 1A, smended
Juns 15, 1976.




Exposure Pathway
or Sssple Type

AIRBORNE

hrtli:u Tates

Radtoiodine

Sotl
O1RECT

WATERBORNE

AQUATIC
Shellifish

TABLE 4.0.1

OPERAT 1OMAL m;ﬂm!g EXVIRONMENTAL MONiTORING PROGRAN
Locations
(Mrection-Distance) Sampling and
from Reactor Collection Frequency

11 (see Table 4.8.2)

11 {ses Table 4.8.2)

11 (see Table 4.8.2)

Continvous ssmpling over
one week

Continvous sampling with
canister collection weekly

Once per three years
Quarterly

Type and Fr
_of Amalysis

Gross beta radloactivity at
!nﬂ. 248 hours after fllter

{a) Quarterly compusite
i mtiml for gosma
sotopic. (b)

Analyze weekly for 1-131

Field gasma 1sotopic. ic)
Gimma exposure cuarterly.

20 {see Table 4.8.3)
Plymouth Beach and
Prisciila/White Horse Beach

Annuslly (Spring}

Ganma exposure suneri'

Discharge Canal
Bartlett Pond (SE-1.7 =f.
Powder Point (NNW-7.8 mi.

Discharge outfall
Durbury Bay
Manomet PL.

Continuvous Composit Sample
Heekly grad sample
{d) Meekly grab sample

-

- R R el —

Quarterly {at a
| _3-month intervals

roximate

. -

Plymouth or Kingston Harbor

Marshfield (d)

* Note [f} and beach aurveys are duppliemental proviston.

Tim Memem -

Ry —— ————

Gasma isotoplc (b) monthly;
and composite for H-3
analysis quarterly, {c).

A e e e e — e - .

o

Gamma Isutoplc lb). also see
note (f).




Exposure Pathway
or Sample Type

Irish Moss

Lobster
Fish
Sediments
v

INGESTION (Terrestrial)
Milk

Cranberries

| Locations
(Direction-Distance)
from Reactor

Discharge ou fall
Hanomet PL.
Ellisville {d)

Vicinity of discharge
int (&)
{fshore
Vicinity of discharge
int
Mahau“'
flacky Point
Plymouth Harbor
Duxbury Bay
Piymouth Beach
Manomet PE,
Marshfleld (d)

Plymouth County Farm
(%-3.5 m1, }{h): ¥hitman
Farm (NW-21 wmi.) (d)

Manomet Pt. Bog
(SE-2.6 mi.}
Bartlett Rd. Bog
(55€/5-2.8 mi.)

Pine St. Bog (WWM-17 m»l,) (d}

*Note [g) s supplemental provision

TABLE 4.8,

“[Conc™d]

Sempling and
Collection Frequency

Sem{-anially

Four times per season

Once par ssasos

Quarterly, Groups | and 11 (e

Type and ¥
of Analysis

Gasma Isotopic (b)

Gamma fssiopic (b)
edible portioms.

Gosma isotopic {b) om

fn season, Groups I11 and I¥ (e} odible portions{e)

Anmually, ssch growp
Semi -annually

Gaama 130topic {b) i:] ‘
ses also mote {g) »

Semi-sonthly during perlods whea Gasma isotopic {b) S5r-89,

mimals are on pasture, other-

wise monthly

At time of harvest

90 moathly; radiciodire
analysis all sasples.

Gamma fsotopic (b} on
edible portions.




i

Exposure Pathway
or Ssmple Type

Tuberous and
green leafy
vegetables

Beef Forage

TABLE 4.8.1

{Cont '3'
Locations
{Direction-Distance) Sampling and
from Reactor Collection Frequency

Karbott Farm (SSE-2.0 wi.Nh) At time of harvest
Bridgewater Farm '
(W-20 mi.) (d)

Piymouth County Farm Annually
‘""3.5 -‘n, ‘h‘

Type &nd Frequency
of Analysis

© Gemna 1sotopic ({b)

on edible portions.

Gasma isotopic (b}




Notes

{e)

(d}
{a)

(£

If grass beca radicactiviry i3 greater thap 10 times the control walue,
gamma {sotopic will ba performad on the samplas.

Camaa {s0topic mesns the identification and guancification of ganma-
emitting radioouclides that may be attributable to the effluents frog
the fzz{licy.

1 incegrated gamma activicy (less K~40) {3 greater tham 10 times the eontrol
valus {less K-40), strontium-90 snalysis vill be performed on the sampls.

Indicates control locaziom.

Fish anzlyses will be perfornmed on a minimum of 2 sub-samrles, conaisting
of approximarely 400 frama esch from sach of che following groups:

I. Bottom Oriented IT. NearBotiom 111. Anadromous IV. Coastal
' Discributiom Migratory
WUinter flounder Tautog Alewife Bluefish
Yellowtail Ilounder Cunnar Rainbow smelt Atlantic herring
Atlantic cod StTiped bass Atlantic menhaden
Pollock Atlantic mackeral
Hakas :

Mussel samples from four locaticns (iomediarce vicinicy of discharge oucfall,
Mancmet Pt., Plymouth orx Kingsten Harbor, and Craem Harhor in Marshfield)
will be snaly:zed quartarly as follows: :

One kilogram wat veight of mussel bodies, including fluid within shells will

jbe collected. Bodies will be reduced in volume by drying ac sbout lo0°c,

Sasple will be compacted and analyzed by GE(LiY jamma spectrometry or alternats
technique, if necessary, to achisve a sensitivicy** of 5 pCi/kg for Cs=134,
Ca=137, Co~60, In-63 and Zr-9% and 15 pCi/kg for Ca-144.

The zussel shall sample from cue location (the location nearest the discharge
canal unless cthervise speciflad pursuant to licensse's agreement with Mass,
Wildlife fidn:n:ian}uill be analyzed esch quarter. One additional mussel
shell sampls (from the Green Hairbor location, unless otherwise speacified
pursuant to Licensea's agraevent with Mass Wildlife Federaticn) will be
anslyzad semi-snaually. Unscrubbed shells to be snalyzed vill be deiad,
‘ptoct:fed. and anslyzad sizmilarly to the mussel bediass.

Because of the small volume reduction in pre-processing of shells, sensitivi-
tias attained will be lasa than that for Tussel bodies. The equipment and
councing cimes to be employed for analyses of shells wil. be the Same or
comparable to that employed for mussel bodies so that the teduction in
sensicivities (relative to those for mussal bodies) will be strictly limiced

Lo the effects of poorer jeonetry ralated te lower sample volume reduction.
Shell samples not scheduled for analysis will be reserved {(unscrubbed) for
possible later analysis, depending upon recomsandaricns of the review commi:ttee.

* Supplemental provision,
**All sensitivity values to be deternined in sccordance vith footnoce (a)

to Table &.8.4., viz,, LLD ac 952 confidence level on Fee ; 50X confid
leval on K¢ (See HASL-1300 for definicions), enee

D=9




Notes {Cont'd)

(g)*

(n)

If radiccesium (Ca-1)4 and Ca-137) sctivity excesds 200 pCi/kg (vet)

in mussel bodies, thase samples will be analyzed by radiochemical
spearstion, alectrodeposition, and alpha spectrometry for radioisotopes
of plutonius, with a sensitivicy of 0.4 pCl/kg.

— il - - T T ey S Wiy el -.—.,_',ﬂ

Sediment ssmples from four locations (Manomec Pe., Rocky Pt., Plymouth
Harbor, snd head of Duxbury Bay) will be analyzed once per year
(praferably early sumzar) as follows:

Corss will be taken to deptha of 30-ca, minimm depth vhersver sediment
conditions parmit by a hand-coring sampling deviia. 1! sedimant conditions
do not permit l0-cm deep coras, tha daepest cores achievable with a
hand-coring device wvill ba taken. In sny case, core depchs will not be
less than lé-em. Cote ssmplas will be sectioned into 2-cm incremencs,
and surface and altatnats increments analyzed, othars Teserved. Sediomnt
sample volumes (determinad by core diamatar and/or numbar of individual
corea taken from any singls location) and counting technique will be
sufficient to achiave sansitivities of 50 pCi/kg dry sediment for Cs-134,
Ca-137, Co~60, In-65, and Ir-93 and 1350 pCi/kg for Ca=li44. In any casa
individual cors diammtars will not be less than 2 inches.

The top 2-e¢n section from wach cors vill be analyzed for Pu {sotopes
{Pu~238, Pu=239, 240) using radiochemical separations, electrodeposition,
and alpha spectromatry with targat seasitivity of 15 pCi/kg dry sediment.
Two additional cora slicas per year (midedepth slica from core samplas
takan at Rocky Point and Plywouth Harbor, unlass otharvise spscified
pursuant to licenses's sgrvemant with Mess Wildlifs Faderation) wvill be
similarly analyzad.

s . 8 G e o S sk il

+ —— ———

Thasse locations may be altared in sccordance with results of surveys
discussed in paragraphs 4.8.D<3 and 4.8.D-4,

o Suppliﬁ-n:al provision

D=-10



IABLE 4.8,

AIR_PARTICULATES, GASEOUS RADIOIODINE AND SNTL SURVETLLANCE STATTONS

Sampling lLocation Discance and
fs;igz. 1e D‘“E“i“) Direction from Resctor

Offsice Stactioma

Zast Weymouth (EW) ® 23 alles NW *
Plysoyth Centar (PC) . 4.5 miles WeWNW -
Mancmet Substation (MS) 2.5 miles SE

Caft Rock Araa (CR) ) 0.9 miles §

Cnsite Stations

Rocky Hill Road (IR) 0.8 mniles SE
Rlocky Hill Road (WR) ‘ 0.3 niles W-WNW
Ovarlook Area (QA) 0.03 miles W
Property Line (PL) 0.3k niles NW
Padestrian Bridge (PFB) 0.14 wiles N
East Braakvatar (XB) 0.35 miles ESE

Warshouss (WS) . 0.0) miles SSE

* Contrul Station

D=-11




TABLE &.8.

EXTERNAL GAMMA EXPOSURE SURVEILLANCE STATIONS (TLD)

Dosimeter Location Sglsignntiagl

Offsite Staticns

East Weymouth (EW)+*
Kingacton (KS)
_Squnt- (C3)
Flymouth A;rpctt (SA)
Nerth Plymouth (NP)
Plymoucth Cantsr (PC)
South Plywmouth (SF)
Manomst (MS)
Mancmst (MB)
Manomat (MP)

—Cleft Rock Ares (CR)

Distance and

Direction from Stacion

2) milas NW =

10 niles WNW

16 miles S5E-5
8 ailes WSW

3.5 miles WNW
4.5 mileés W-WNW
3 miles WSW

2.5 ailes SSE
2.5 miles SE
2.25 miles ESE-S

8.9 miles S

L_E,quish Nack (SN}'*

4.6 niles NNE-T***

Cosite Stations
Rocky Hill Road (ZR)
Microvave Tover (MT)
Tocky Hill Road (WR)
Accky Hill Road (B)
Proparty Line (H)

Proparty Line (1)

Public Parking Aras (PA)

Ovarlook Arsa {QA)

®¢ Control Statiom
#¢" Dara from this surveillance statiom i is subject to detector main:enancz and

- —-

0.3 miles SE
0.28 niles S

0.3 niles W-WNW
0.26 miles SSE
0.21 miles SSW
0.14 miles W
0.07 miles N=NNE

0.03 miles W

- . g —— -

TetTieval by a privats party not subject to control by the licensee.
the requiresent to msintsin this statiom is contingent ot station availabiliry
and saintensnce by the ou:lidu PAITY.

Wik Supplemental provision

P12
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TARLE 4.8.4

DETECTION CAPABILITIES FOR EMVIRONMENTAL SAMPLE ANALYS1S @
Lovar Limit of Detaction (8)
Watar Alrborne particulaia Wet acilds Dry solida Hitk
Analysis pCi/1 or gas - pCL/M) pCi/xg pCi/ug pCif1
Cross beta 1 1 x 102
H-3 330
Hn-54 15 130 60
. Fe-359 30 260 120
o C0-58,60 i3 2 x 1072 130 60
In-63 30 260 120
Sr-89 10 " AD | 10
$r-30 2 ) 150 2
Zr /Wb-95 10 )
I-131 7 x 1072 so(b) 1 (c)
Ca-134,137 15 1x10°2 8o 150 13
Ba/La-140 15 B 15

(a) The nominal lower limita of detection at the 95X confidence level (defined fn the ERDA Health

and Safety Laboratory procedures manual, HASL-300).

(b) Applies only to analysla of green leafy vegetables.
(c) Sensitivity with 25% ertror at the 95% confldence level.

{d) Thie table applies ro all snalyses other
than those for which higher sensitiviciea appl
in accordance with Notey (F) and (g) to Teble

4,81,

L4
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LEGEND

IRISH MOSS Q_. .
SOFTSHELL CLAMS £ Hisville . i
MUSSELS |
SEDIMENT \
QUAHOGS

BRb>e OO

pigu,g_.u.s-l "Tyricsl Mollusc, Algae and Sediment Camrling Stations
?l
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§.9.C Uniogue Reporting Roquirements

Lo o ]

2. Environmentsl Progrss Deca

b.

Annual Report. A report am the radiological eavironmental
surveillanca program for the pravious 12 months of operation
shall bs submictted to the Dirsctor of the NRC Regional Office
{with a copy to the Dirsctor, Office of Nuclasr Rassctor
Regulation) ss a separats docunsnt vithin 90 dayr afzer January
1 of anch year. The reports shall include surmaries, intsrprat-
ations, and statistical svaluation of the results of the radio-
logicsl smvironmantal surveillance activities for the report
period, including a cowparisom with prescperational studies,
operationsl centy ols (as appropriate), and previcus anvirommental
surveillance rsports, and an assasment of the cbsarved i{mpacts
of the plant operation om the anviromment. The reports shall
also include the results of any land use surveys vhich affect
tha choica of sample locations. If harmful effacts or evidencs
of irteversible damage are detactad by the monitoring, the
licenses shall provide an analysis of the problem and a proposed
coursa of action to alleviate the probles.

Rasults of all radiclegical envirommental samples shall ba
wommarized and tabulated ou an annual basiz. In the eavent that
some tesults ars not availabls within the 90-day pariod, the
roaport shall ba submittad, noting and axplaining thes reasons
for the missing resulzs. The missing data shall be submirted
as soon as poseible in & supplementary repors.

Anomalous measursment raport. 1f radicactivity in an indicacor
madium from an off-site location i3 found and confirmed ac a

level exceeding ten times the coutrol station value, a written
report shall be submitted to the Director of the NRC Regiomal
Office (wicth a copy to the Director, Office of Muclear Reactor
Reguiatiom; within 10 days after confirmation.”* This report

shall include an evaluatien of any release conditions, environmental
factors, or ?thnr aspects nacessary to explain the anomalous resul:r.

** A confirmatory reanalysis of the original, a duplicate, or s nev SO
, saople may be dedirable, as appropriate. The resulcs of the con- R
; firmstory analysis shall ba completed at the earliest time consistent ST
| vith the analysis, but in any case vithin 30 days of recsipt of the
; ancmalous result.

D=-15
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F
2
4
3
L]
?
2

: ]
10
"
12

o

LEGEND

PROPERTY LINE (D W
FROPENTY LINE (F) &
PROPERTY LINE i1
PROPERTY LINE (G) ®
ROCKY MILL ROAD LA #
PROPEATY LINE (M)
PUBLIC PARKING AREA PA}
PEDESTAIAN BRIDIE D)
OVEALOOK AREA 1OAl
EAST EREAKWATER (E8)
PROMEATY LINE G R
PROPERTY LINE IWBI &

COSIMETER TLD}

13 ROCKY MILL ROAD W)

14 MICROWAVE TOWER MT)
18 EMERSON ROAD (EMi &
16 WHITE HORSE ROAD WRW
17 PROMHEATY LING (Ee

18 ADCEY MILL ROAD (wh)
19 PROPEATY LINE L™

0 PRAOPEATY LINE IKN .
21 MOCKY WILL ROAD {BN)
72 PROPERTY LINE (LR

73 WAREMOUSE (WS}

24 PROMERTY LINE (ML)

& AR PARTICULATES AND OOSIMETERS (TLOI

*additional station pot required by Specification 4.8.D.1

Figures.8.2 Location of Onsite Monitoring Stations
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C COSiaITIN ITLDY
A MEPARTICULATES AND

QNG TING (TL51 30
L ]

% 1-14, 0]

T DUXBUAY g ¥ 1 MANOMET 'ME) :
I INGETON 23] 10 MANCMET Mg} .
1 NOATM SLYMOUTH ey 11 MANGOMET tug) ¥ :
4 FLTROUTH CENTER (PO} 12 COLLEGE POND ICm ¥

S SOUTH P YMOUTH (S 11 SAGAMORE I3

§ RAYINORE BRIVE (gOW 4 HLYMOUTH AIRPORT 34

T SLEFT MOCK ARNLA BN "3 LAST wEYMOUTM (EW)

B MANOMEY i) 16. Saquish Neck (SN)

*additional scations oot required by Specificacion 4.8.D.1

Figure 4&.8.3Locasion of Of%site Monitoring Stations
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TABLE 6.9.C-1
REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS 1N ENVIROMMENTAL SAMPLES

Reporting Levels

IS "ON 3UPuUILY

Vater Alrborne Particulate | Fish, Mussels | Wilk Vegetables
Analysis {pCi/1) or Gases (pCi/N’) {pCi/xg, wet) | (pCi/1) (pCi/kg, wet)
H-3 2 x 104
Mn-54 1x 103 3 x 104
- Fe-59 4 x 102 1 x 10t
£ Co-58 1 x 109 1 x 104
Co-50 3 x 102 i x 10!
2n-65 3 x1p? 2 x 104
Ir-95 4 x 102
1-131 2 0.9 | i x 10
L -134 2 10 1 x 109 62 1 x 103
Cs-137 50 2 2 x 10° 70 2 x 103
Ba-140 2 x 102 ‘ 3 x 102




APPENDIX E - 1982 Garden & Milk-Producing
Animal Survey
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CONTROL CopyY

- RECORD TY"E. B‘:“E&

THx 1982 CARDEN & MILE-FRODUCING CENSTS Q ﬁ NO' QA O

' KEYWORDS: |
As tequired by the PFFS Eoviroomantsal Tecbnical Specifirstion, the 1982 Garden 'EQ

& Milk-Producing inimal Cenpus was couducted on 3/14/82 lo u eireet by street saarch
co}imou.so DITRIBUTION?

of the aras within 1 sile of MAPS.
was confirmad. Thase gardens ava the eioaut sod largest io the near vicinicy l YE.; O &

The sxistence of gardens near the elte boundaries of 0.7 milea Yest asd 0.6 milas
{1 mila) of PNPS, and are laes them 500 fr.% They do represent conservativs garden
locations for sampling soalyess and doss calculacion. With the asaistance of Mr.
Robart Tis, vegatation samplas wers collacted from four locations. Oaly two of these WHPUHEHT §: e
locatious sre within one wila of PNPS. A sawpla of pumphin leaves vas collected from R
the J. Work Rasidence (0.5 miles ZSZ) of Joho Alden Xoad oo 9/14/8.s, and lettuce was Q'UST
obtained from the Whipplie Parm (1.5 miles SS9} off of Doten Road alss o §/14/81. ¥
Rbubbarb samples were collactsd from both the Lioyd-Zvans Raaidence (0.7 milas ¥West) ! .

5 conmRoL FRU 186!

on Gate Zoad and the Hoton Rasidence (2.S5miles SP) near the Manomer Bird Obmervatory
on 9/27/82. A wvegeration sampls vas collected from the Boton Residence at their re-

quast .

ap——

In addition, no cows or goats or structurss vhich would indicats the presance :
of such animsls within 1 mile of FKPS wers found. The Plymouth Animsl Inspector i
was cootactsd and sent & listing of antmala in Plyeouth. Tha location of cowve .

aod goats are aa followas: 1

Charlis Mascs Statg Road dgresd to particii- M’ /
. pate in Eonvironmental r2ru I——-_“" A

Progras.

Ownsr Acinals Llocation Status PRU D'STR'BUTIDN

L X Xol.

Naocy Lloyd i Icag Pond Road Goats are mipnlature in NCEM T
size and don't provide | cam D—

A large enough sampis. o

Marren Raymond Off White Borse  Goats no longar at this | OO Wom

Road locscion. ) g T 1

——

Trad Vood 1 Cow Paderal Purnacs Location is greatsr than!
) Road S miles from PNPS.

John Daris 1 Baifar * Baaver Dax Road See¢ Charlie Mann
Z Banf Cowe

Pilgrim Plantarion 2 Cows Harren Avanua nccn.ncd to plrtic:lplt-‘

& Mr. Mann's hetfse {» locetsd on Mr. Davis' proparty.




— OFFICE MEMORANDUM '
Edison ceru [RECORD CATEGORY ’
To —— Prepaea oy UNIT APPLICABILITY
Date_Ocr. 22 1982 Reviewsa by T [PNPSTICE WowaER
w
R e

Title ~2~

In addition to the above individuals being contacted by Mr. Robert Tis at my
request, the Plymouth County Farm was 8lso contacted, They have agreed to repar-
ticipate in the Environmencal Program.

In conclustion, the 1982 Census identified rwo indicator stations available :
for mflk sampling: the Plymouth County Farm (3.5 miles W), and Mr. Mann's heifer
licated on Beaver Dam Road (2.5 miles S5). The firse milk sample from Mr, Mann's
heifer is scheuuled to be collected in late October, and the first milk sample
from the Plymouth County Farm {s expected to be obtained in November.
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GARDEN CENSUS FORM

No. Btreets Surveyed 30 Date 9/14/82
. House Gsrdenz Lesfy Distsnce and

Street "me Number 300 fe Vegetshbles and Azimsuth Initials

("o Feas Residence) N/A <500 ft2 Lettuce 0.7 miles W CEB

JOHN ALDEN ROAD 5

(J. Work Residence) 393 <500 ft Pumpkin Leaves 0.6 miles ESE CER

INTERSZCTION OF

CLIFFORD ROAD AND

DOTEN ROAD

(Whipple Farm) N/A > 500 ft2 Lettuce 1.5 miles SSH CEB
1.1.24-1 Rev. D




MILK ANIMAL CENSUS FORM

No, Streets Surveyed 30 Date_ 9/14/82
House No. of Type of Distance and
Street Nar- Number Animals Animaly Owner Azimuth Initials
None of the streets surveyed had cows or goats or structures
which would indicate the presence of such animals ces

1.1.34-1

Rev. 0




Payl Whipple i3
Dotan Road 1
Sandra Sharp 3
311 Carver Road

Charlie Mann 1
State Road

Kenny Craig 1
Begch Street

John Almeida 5
White QOak Drive

Gerald Sheehan ib
Hedge Road

Nancy Lloyd 5

Long Pond Road

Oscar Bettencourt 3
12 Savery lLane

Warren Raymond 2

Off White Horse Road

Frank Shaw 5

R.F.D. #8 0©ld Sandwich Rd.

George Almelda 12

221 South Pond Road

Fred Wood 1

Federal Furnace Road

Milton Wood 2

Braley lanc 2

John Davis 1

Beaver Dam Road 1
2

FPilgrim Plantation 2
Warren Avenue

Beefalo

Sheep

Pigs

Heifer

Sow

Pigs

Black Angus

Goats

Black Angus

Sows
Swine

Cow

Sows
BEteers
Heifer
Swine
Beef Cows

Cows



