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I. INTRODUCTION

This report contains a summary and analysis of the radiological
environmental data collected during 1981 by the Environmental Studies

Laboratory of the Yankee Atomic Electric Company, Rowe, Massachusetts.

Direct gamma radiation around the plant environs is measured with
CaSOa:Dy TLD badges. Yankee personnel prepare, dis*ribute, measure and
calibrate these dosimeters. All the environmental samples were processed by

the Yankee Environmental Laboratory, located in Westborough, Massachusetts.

Section II of this report contains a list of all sampling stations used
in 1981 as well as a tabulation of the media sampled at each station. Figures
L through 7 indicate t'e location of the plant site, its topography and the

locations of the sampling stations.

Section III summarizes the environmental data. A computer program,
ERMAP, produces a digest of the 1981 measurements. Each environmental media
appears according to the alphabetical order of its media code. At the top of
each page, ERMAP lists the units of measurement for each medium. The left
hand column contains the radicnuclide which is being reporved, total number of
analysis of that radionuclide, and the number of measurements which exceeds
ten times the yearly average background value. The latter are classified as
"non-routine” measurements. The next column lists the nominal minimum

detectable concentration (MDC) for each radionuclide.

Those sampling stations which are adjacent to the plant and which could
conceivably be affected by the operation of Yankee are called “"Indicator” or
"Zone I" stations. Distant stations, which are beyond plant influence are

called "Control"” or “"Zone 11" stations.

ERMAP calculates a set of statistical parameters for each
radionuclide. This set of statistical parameters includes separate analyses

for (1) the indicator stations, (2) the control stations, and (3) the station



having the highest annual mean concentration. For each of these three groups

of data, ERMAP calculates:

1) The mean value of all concentrations including negative values and

values below MDC.

2) The square root of the mean square deviation. This {s an estimate

of the sample variance.

3) The lowest and highest calculated concentration.

4) The number of positive measurements (activity which i{s three times
greater than the standard deviation) divided by the total number of

measurements.

Section IV of this report discusses the Quality Assurance program,
which includes EPA results, and Section V discusses fallout from

weapons testing.

In the final sections, we analyze the results of our efforts in 1981,

calculate environmental radiation doses, and present our conclusions.



IT. LOCATIONS OF SAMPLING STATIONS

The following three pages list our sampling locations. Distances are

measured from the center of the containment building; directions are relative
to true north. The media codes are:

AP Air particulate

C Charcoal air filters

FD Farm crops

FI Finfish

M Milk

MS Maple syrup

S Soil

SS Sediment

VA Aquatic vegetation

VT Terrestrial vegetation

WD Storm drain water

WG Fresh water

WR River water

TG Mixed grasses



GM
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GM
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GM
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Direct Radiation = TLD Dosimeter Sites

Sampling and Analysis Frequency - Monthly

Zone 1

Distance (Km)

Sample Station Locations From Plant Azimuth
Furlon House 0.8 "
Observation Stand 0.5 313°
Ford Hill Road 2.7 152°
Harriman Station 3.2 359°
Monroe Bridge 1.1 236°
Readsboro Road Barrier 1.3 355°
Whitingham Line 3.5 32°
Monroe Hill Barrier 1.8 182°
Dunbar Brook 3.2 216°
Cross Road 3.5 83"
Adams High Line 2.1 289°
Readsboro, Vermont 5.5 344°
Restricted Area Fence 0.08 255°
Restricted Area Fence 0.11 300°
Restricted Area Fence 0.08 345°
Restricted Area Fence 0.13 30°
Restricted Area Fence 0.14 70°
Restricted Area Fence 0.14 115°
Restricted Area Fence 0.16 140°
Restricted Area Fence 0.16 160°
Restricted Area Fence 0.11 205°
Zone 11
Heartwellville 12.6 333°
Williamstown Substation 22.2 265°
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[II. SUMMARY OF 1981 ENVIRONMENTAL DATA

The following tables summarize the analytical results of all

environmental samples collected during 1981. These tables were generated by

the computer code: ERMAF
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IV. QUALITY ASSURANCE PROGRAM

Three separate Quality Assurance programs were performed during 1981 to
demonstrate the validity of laboratory analyses by the Yankee Environmental
Laboratory (YEL).

YEL participates in the EPA interlaboratory comparison (cross~-check)
program for those species and matrices routinely analyzed by the laboratory.
This provides an independent check of accuracy and precision of the laboratory
analysis. When the results of the cross-check analysis fall outside of the
control limit, an investigation is made to determine the cause of the problem

and corrective measures are taken.

YEL maintains an intralaboratory quality control program to assure the
validity and reliability of the data. This program includes quality control
of laboratory equipment, use of reference standards for calibration,
determination of counting efficiencies and analysis of blank and spiked
samples. The records of the quality control program are reviewed by the
responsible cognizant engineer, and corrective measures are taken whenever

applicable.
Samples are prepared from split or homogenous media and sent to the
laboratory for analysis. The results from this blind duplicate program are

used to check for precision in laboratory analyses.

EPA, Intralaboratory and Interlaboratory

The Quality Assurance program implemented at the analytical laboratory
indicated good precision and accuracy in reported values. Table 1 shows the
results of accuracy and precision for laboratory analyses in 1981 for EPA
samples, intralaboratory analyses and interlaboratory cross-check analyses.
For accuracy, 37.1 and 61.7 percent of the results were within 5 and 10
percent of the known values, respectively, with 93.7 percent of all results
falling within the laboratory criteria of 15 percent. For precision, 70.6 and
88.4 percent of the results were within 5 and 10 percent of the mean,
respectively, with 99.8 percent of all results meeting the laboratory criteria

of 15 percent.
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TABLE 1

EPA, Intralaboratory and Interlaboratory Results

Accuracy Precision
Total Number 0 to 52 0 to 10% ) to 15Z% Total Number 0 to SZ 0 to 102 0 to 152+
of Samples of Samples
472 175 291 443 405 286 358 404
(37.12) (61.72) (93.92) (70.62) (88.42) (9¢.82)

*This category also contains those samples having a verified zero concentration which were analyzed and
found not to contain the isotcpe of interesti.



Blind Duplicate-Replicate Program

A total of 76 paired samples were submitted for analysis during 1981,
The data base used for the duplicate-replicate analysis consisted of pair
measurements of 26 gamma emitting nuclides, tritium, Strontium~89,
Strontium-90, low level 1-131, gross beta and Radium-226. A dual level
criteria for agreement was established if the paired measurements fall within
+ 15 percent of their average value, then agreement between the measurements
has been met. If the value falls outside of the + 15 percent, then a two
sigma range (95 percent confidence level) for duplicates and a three sigma
range 99 percent confidence level) for replicates is established for each of
the analyses. If the ranges overlap, agreement is obtained. Two thousand
three hundred and twenty-six paired duplicate and replicate measurements were
analyzed for 198l. A total of 98.8 percent of all measurements fell within
the established criteria discussed above. Of the 1.2 percent of the
measurements which fell outside of the criteria, most of these were made up of
fallout and plant-related radionuclides contained in sediment samples. Table
2 shows the results of some radionuclides measured in sediment samples during
1981, This table indicates that only man-made radionuclides fell outside of
the criteria, and that the naturally occurring radionuclides K-40 and Th-228,
which are normally evenly distributed in sediment, agree well. Since K-40 and
Th-228 show good agreement in sediment samples and other media and Co-60,
Cs-134 and Cs-137 show good agreement in other media, the poor agreement in
sediment can be attributed to non-uniform distribution of man-made
radionuclides in these samples, rather than poor precision in laboratory

analysis.
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Lab Sample Numbers

Nuclides

Ce-141
Ce-144
Cs-137
Cs-134
Co-60
Th-228
K=40

*Values outside 3 sigma level.

TABLE 2

Agreement of Radionuclides in Sediment Samples

G27850 G27851
G27867 G27863

20 6.5%
20 20
* 14%

oy 1.6%
3o 10%
30 5.2%
2.92 1.5%

G27852
G27869

20
20
*
20
6.22
20
1.6%

G27853
G27870

20r

200
*
*
-

6.82
1.92

G23430
G23914

12%
12X
*
200
102
92
3%

G23916
G23931

200
200
*
*
*

22
1%

G23915
G13932

20
200
112
30
4
4%
| 4

G23917
G23933

200
10%
22
82
102
7%
12

‘- BN

G23784
G23804

207
200
22
20
15%
8%
>4
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V. ATMOSPHERIC FALLOUT DURING 1981

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

over the western part of the United States on October 19, 1980.

During the beginning of November, 1980, increased airborne beta
activity was detected at both indicator and control locations (Figure 8). The
airborne beta activity continued to increase into 1921, and a gamma analysis
of fourth quarter composite filters showed detectable concentrations of
fission products which are associated with the October Chinese test (Figures 9
to 12). As expected, a significant increase in airborne gross beta activity
was detected on air particulate filter samples submitted from all sampling
locations during the first three quarters of 1981. The highest airborne gross
beta activity occurred during the spring and summer months when the
intermixing of the stratosphere and troposhere causes additional radioactive
debris from weapon testing to be introduced into the troposhere (Figure 13).
For the first three quarters of 1981, gamma analysis performed quarterly on
weekly composite air particulate filter samples showed detectable
concentrations of fallout fission products related to the Chinese weapons test

(Figures 14 to 20).

In addition to our required Technical Specification air sampling
locations, an additional control air sampler was set up at our Environmental
Laboratory in Westborough, Massachusetts. Air particulate samples analyzed
from this location showed similar levels of fission products as the filter

samples submitted from the environs of the Yankee plant (Figures 21 to 27).

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

weapons teost.
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VI. ANALYSIS OF ENVIRONMENTAL DATA

The analysis of environmental data may be divided into three sections:
airborne radioactivity, waterborne radiocactivity, and direct exposure
measurements. A discussion of each environmental media within these sections |

will follow:

a. Air Particulate

|
|
1. Airborne

Air monitoring stations are established at a total of seven
locations. Five of these locations are indicator while the remaining
two are control stations. Airborne particulates are collected by
passing air through a fiber filter; these filters are collected
weekly and held for at least 24 hours before being analyzed for gross
beta activity to allow for the decay of radon and thoron daughter
products. Weekly composite air filters from each location are

analyzed quarterly for gamma emitting nuclides.

A significant increase in airborne gross beta activity was measured
on all weekly air particulate filter samples submitted from indicator
and control locations during the first three quarters of 1981 (Figure
13). Gamma analysis performed quarterly on weekly composite filters
showed detectabie concentrations of fission products in indicator and
control station samples. The highest airborne gross beta and fission
product activity occurred during the spring and summer months when
intermixing of the stratosphere and troposhere takes place causing
radicactive debris in the stratosphere from weapons testing to be
introduced in the troposhere. An additional control air sampling
location was set up at our Environmental Laboratory in Westborough,
Massachusetts. Air particulate samples analyzed from this location
showed detectable levels of fission products with activity
concentrations which were not significantly different from the

sampling locations around the Yankee plant.




During 1981 increased airborne gross beta and fission products

activity detected in indicator and control air samples was due to

fallout from weapons testing (see Section V).

Radioiodine

lodine-131 activity was detected in a charcoal filter sample
collected from station 7, an indicator station located 1.1 kilometers
southwest of the plant, during the week of February 16, 198l1. This
activity was related to an I-131 release from the Yankee plant which
occurred on February 17, 1981. The concentration of I-131 in the
charcoal sample was 1.53 E-2 pCi/cubic meter, and this concentration
was used to calculate the radiation dose to the thyroid. Using the
methodology in Regulatory Guide 1.109 and conservative assumptions,
the thyroid dose to different age groups is shown in Table 3. The
radiation doses are small and below the limits of 10CFR Part 20.105
(Permissible Levels of Radiation ir Unrestricted Areas). No other

I-131 activity was detected in charcoal filter samples during 1981.

Milk

Milk samples were collected and analyzed monthly for Sr-89, Sr-90,
low level I-131 and gamma emitting radionuclides. During 1981,
detectable levels of Sr-89 were measured in milk samples submitted
from indicator and control locations during pasture season. This
radionuclide was also detected in milk samples from three additional
milk locations used in a special study. The Sr-89 activity is

related to the Chinese weapons test discussed in Section V.

Detectable concentrations of Cs-137 and Sr-90 were measured in milk
samples submitted from indicator and control locations. The mean
concentration of Cs-137 and Sr-90 in milk samples from the indicator
locations was greater by a factor of 4.8 and 2.3, respectively, than
the control location. The higher concentrations in indicator samples
has been noted for several years and is not related to Yankee's

gaseous release (see Milk section of 1979 Annual Report).






An in-depth study of Cs-137 and Sr-90 levels in the environment was
started in May of 1981 and continued over a four-month period to
identify the cause of different levels of Cs-137 and Sr-90 in milk.
The study included present milk sampling locations plus four
additional farms. In addition to collection and analysis of milk,
cattle feed and vegetation samples, in situ soil analyses were
carried out at six farms during 1981. The results of the gamma in
situ analysis of soil showed that naturally occurring K-40, Th-228
and U~238 plus man-made Cs-137 and Nb-95 were detected at all farm
locations. Zr-95 was also detected at three of these locations.
Nb~95 and Zr-95 concentrations were not statistically different
between indic.tor and control locations, and these radionuclides were
related to the weapons fallout during 1981. Cs-137 was the only
radionuclide that could be related to the operation of the plant, but
the lack c¢f any other plant-related gamma emitting nuclides and the
fact that Cs-137 concentrations at all farm locations were within the
expected concentrations in soil due to weapons testing, indicate that
the Cs~137 levels in milk were not related to the operation of the

Yankee plant.

The special milk study showed that Cs-137 and Sr-90 concentrations in
milk and vegetation varied from farm to farm. The cattle feed
samples collected from farm locations showed Cs-137 and Sr-90
activity which ranged from 449 pCi/kg to below detectable levels and
547 pCi/kg to 14 pCi/kg, respectively. The primary results from this
sr cial study indicate that farming practices (amount of vegetation
and type of vegetation that cows are allowed to feed on) were the
cause for large variations of Cs-137 and Sr-90 concentrations in
milk. This can be further demonstrated by the fact that during 1981,
Sr-89 activity due to fallout from weapons testing and which is
assumed to be evenly distributed, was measured in indicator station

milk samples by a factor of 1.7 higher than control locations.

Food and Carden Crops

Samples of food crops were collected at harvest time and analyzed for

gamma emitting nuclides plus low level I-131. Potassium 40, a



naturally occurring radionuclide, was the only gamma emitter detected
with activity concentrations greater than minimum detectable

concentrations.

_MBI)](‘ erlli)

Samples of maple syrup were collected in March from one indicator and
two control locations. Detectable concentrations of K-=40, Th-228,

and Cs=137 were measured in these samples. Potassium 40 and Th-228
are both naturally occurring radionuclides. The average concentration
of Cs~137 measured in syrup from the control locations was a factor

of 10 greater than the concentration detected in the indicator

station sample. The Cs-137 activity in maple syrup is the result of

fallout from nuclear weapons testing in the atmosphere.

Mixed Vegetation

Mixed vegetation samples were collectec in May, August and November
from six sampling locations. These vegetation samples consisted of
mixed grass and were analyzed for gamma emitting nuclides. Detectable
concentrations of fission products (Zr-95, Nb-95, Ru-103, Cs~-137 ard
Ce-144) were measured in samples submitted from indicator and control
locations. The concentration of these radionuclide In indicator

statifon samples were not statistically different from the

concentration measured in control station samples.

Since the above radionuclides were detected in control stations, an”
the fact that some of these fission products were not detected in
Yankee gaseous releases indicate that the activity in mixed
vegetation was related to fallout from weapons testing discussed in

Section V.
S(r’l
Soil analysis was performed at eleven soll sampling locations during

the month of September. In situ gamma spectrometry was used due to

its convenient and efficient method of measuring radioactivity in the



soil. This technique eliminates two problems which are present in
normal soil core sampling analysis; (1) the non-representative nature
of a single core soil sample from a given location, (2) relatively
long counting time due to small volume of soil. The analytical

methodology was based on HASL 258 (Reference 1).

In nearly all the analyses performed, over 95 percent of the exposure
rate is attributed to naturally occurring K-40, Th-232 and U-238
(Table 4). The other main component of the exposure rate is from
Cs=137 with values ranging from 0.1 LR per hour to 0.7 uR per hour
(244 pCi/kg to 130 pCi/kg). Small concentrations of Zr-95 and Nb-95
were observed in the analysis and can be attributed to recent fallout
discussed in Section V. Cs-137 was present at all locations and
Table 5 shows that the mean concentration at indicator stations was
higher than the control stations. A student t-test was performed and
the results showed that the average Cs-137 values were not
statistically different at the 95 confidence level. The variation
of Cs=137 concentration at different locations is due to variability
in soil (pH conditions causing different scavenging effect), and
different deposition of fallout. The lack of detection of
plant-related radionuclides (Cs-134, Co-60) indicates that the Cs-137

is from fallout due to weapons testing.

In conclusion, the results in situ gamma ray spectrometry indicate
that there is no detectable effect on the soil at offsite stations

due to .he operation of the Yankee plant.



TABLE 4

Average Soil Exposure Rates
Microrem/Hour

Nuclide Indicator Locations Control Locations

Mean Range Mean Range
U-238 1.00 + 0.21 0.78 to 1.39 .20 + 0.27 1.01 to 1.40
Th-232 1.83 + 0.71 0.75 to 2.93 2.69 + 0.19 2.56 to 2.83
K-40 2.44 + 0.61 1.82 to 3.48 2.32 + 0.16 2.20 to 2.43
Cs=-137 0.40 + 0.20 0.19 to 0.72 0.42 + 0.15 0.24 to 0.31

Nb-95 0.05 + 0.01 0.04 to 0.07 0.06 + 0.01 0.05 to 0.07



TABLE 5

Average Soil Concentrations

Nuclide Indicator Locations Control Locations

Mean Range Mean Range
U-238 (5.50 + 1.18) E + 2) (4.28 to 7.61) E + 2 (6.60 + 0.15) E + 2 (5.54 to 7.66) E + 2
Th-232 (6.49 + 2.53) E + 2) (2.66 to 10.39) E + 2 (9.56 + 0.66) E+ 2 (9.09 + 10.02) E + 2
K=40 (1.36 + 0.33) E + 4) (1.02 to 1.94) E + 4 (1.54 + 0.26) E + 4 (1.36 to 1.73) E + 4
Cs=-137 (7.31 + 3.68) E + 2 (2.64 to 13.07) E + 2 (4.99 + 1.00) E + 2 (4.2t to 5.70) E + 2
Nb-95 (6.65 + 0.92) E + 1 (5.61 to 8.77) E + 1 (7.48 + 1.10) E+ 1 (6.70 to 8.25) E + 1



2.

Waterborne Pathway

River Water

River water was collected and analyzed monthly from gross beta and
gamma emitting nuclides. Tritium analyses were performed quarterly

on monthly composite samples.

During 1981, the average gross beta activity was similar at indicator
and control locations, and there were no detectable concentrations of
gamma emitting nuclides in river water samples. Detectable
concentrations of H-3 were measured in indicator station samples with
an average concentration of 250 pCi per liter which approximates

surface water H-3 levels in the United States.

Ground Water

™

Ground water samples wese «oll--*~4 from two indicator locations and
analyzed for gamma emitting nuclides and tritium activity. Station
01, located on the plant site, showed a detectable level of Cs-137 in
the February water sample. Resampling of the water indicated no
detectable concentrations of gamma emitting nuclides. Since the
February water sample was collected from the secondary chemistry
laboratory, there was a strong possibility that the sample was
contaminated. Tygon tubing, in which the February water samples were
collected through, was analyzed, and the results showed detectable
concentrations of I-131 indicating contamination in this lab. For
the rest of 1981 all ground water samples were collected from the

information center to avoid the possibility of contamination.

Elevated tritium levels were measured in samples submitted from
station 02 (Sherman Spring) located 0.2 km west-northwest of the
plant. This tritium activity does not correlate with present plant
releases and the concentration has been constant over the last few
years. A new liner for the spent fuel pool was replaced and the
tritium activity at station 02 will be monitored to see if this

installation reduces the tritium levels.



d.

Aquatic Vegetation

Aquatic vegetation samples were collected in May and November from
three sampling locations and analyzed for gamma emitters. Detectable
levels of fission products (Zr-95, Nb-95, Ru-103, Cs-137, Ce-141 and
Ce-144) were measured in samples from indicator and control
locations. The radioactivity in aquatic vegetation was due to
fallout measured in air particulate samples during the spring and

summer months (see Section V).

Fish

Fish samples were collected from three sampling locations and
analyzed for gamma emitting nuclides. The only radionuclides with
detectable concentrations measured in fish samples were K-40, a
naturally occurring radionuclide and Cs-137. The average Cs-137
concentration in the control station sample showed higher levels than
the indicator stations, indicating that the Cs-137 activity can be

attributed to residual fallout from weapons testing.

Sediment

Sediment samples showed detectable levels of K-40, Th-228, Cs-137,
Nb-95 and Co-60. K=40 and Th-228 are naturally occurring
radionuclides. Cs-177 was measured at station 02, Sherman Pond, at a
higher level than the control locatien. This, plus the presence of
detectable levels of Co-60 at this location, indicates that these
radionuclides were plant-related. Nb-95 was detected at both
indicator and control locations and can be attributed to fallout from

weapons testing discussed in Section V.

Using Regulatory Guide 1.109, the radiation dose from shoreline
sediment due to plant-related radionuclides was calculated. A total
body dose of 0.02 mrem/yr was calculated to the maximum individual
(teen) who would spend 67 hours per year in this area. This dose is
only a small fraction of the 100 mrem per year received from

background. The radiation is small and below the limits of 10 CFR



Part 20.105 (Permissible Levels of Radiation in Unrestricted Areas.)

Direct Radiation - TLD's

Table 6 shows the yearly average exposure from direct gamma radiation in
microrem per hour from twenty-three TLD stations located on and off the
Yankee site. The 1981 data exhibits similar trends as in previous years.

Direct gamma radiation is measured with CaSO, :Dy TLD badges which

integrate the gamma radiation exposure over : period of one month. Yankee
Atomic personnel prepare, distribute, measure and calibrate these
dosimeters. To demonstrate validity in reported measurements, Yankee
participted in the Environmental Dosimeter intercomparison project, our

results were in good agreement for the last intercomparison program.

Table 7 shows that the average exposure at indicator TLD stations located
offsite were below the average exposure at control stations indicating
that there were no detectable levels of direct gamma radiation due to the

operation of the plant.
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TABLE 7

Offsite Environmental Radiological Monitoring
Summary of Analyses for the Period
December 31, 1980 to December 31, 1981

TLD - Direct Radiation
microrem per hour

Lower Limit Indicator Restricted Highest

Control
Analyses of Stations Areas Station Station
Performed Detection . (mean (mean
(total number) (LLD) range) range)
TLD (276) 0.3 mean + (9.0 + 1.2) (24.7 + 11.6) 18 (32.8 + 8.4) (9.3 + 0.8)
sigma range (6.5 to 13.5) (13.1 to 63.1) (23.1 to 45.6) (8.1 to 10.9)

)y~



VII. ENVIRONMENTAL DOSIMETRY

The mean concentration of radionuclides having activity concentrations
greater than the lower limit of detection values in indicato: and control
station samples of air particulate filters, charcoal filters, drinking water,
seafood, milk and food crops were used to calculate total body doses to

adults. The average individuals' usage factors were taken from U.S. NRC

Regulatory Guide 1.109 (October 1977). These usage factors are:

8000 H3/year of inhaled air

370 1iters/year of drinking water
7.9 Kg/year of seafood

110 1liters/year of milk

190 Kg/year of food products

The product of the mean radionuclide concentration and the usage
factor yields the yearly ralionuclide intake. The dose was calculated by
using the dose conversion factors contained in Regulatory Guide 1.109
(Reference 2). lodine-131 doses to the thyroid were calculated separately from
data of the sample media mentioned above. In addition, external whole body

doses were measured with TLD's placed in indicator and control stations.

Table 8 summarizes the environmental doses from mean radionuclide
concentrations greater than MDC values in indicator and contrel station
samples. The whole body dose from ingestion in indicator locations is almost
entirely due to contributions of Sr-90 in milk. As mentioned in the Milk

section, this activity is not related to plant releases.

Restricted area TLD values were not used since no individuals reside at
the fenceline. Indicator TLD measurements show that nearby residents did not
receive any measurable external dose from plant operation. In fact, the

control locations TLD's measured a higher yearly external dose.
y y



TABLE 8
Summary of Environmental Radiation Doses
T T T{(arem/yry
e e
Source Plant Environs Background
Inhalation 4.3 E-3 4.3 E-3
Seafood 8.7 E=2 8.4 E-2
Food Crop¢ *okk ok ok
Milk 4.3 1.2
Water 0.2 *
I-131] 3.5 E=3%% * ko
TLI 78.8 81.
[OTAI 3.4 82.8
* No control static
* & Thyroid dose for 1-131 activity
*Ax%  No concentrations greater than MDI



VIII. CON( I.l'»'*l Iil.’f

During 1981, our radiological eavironmental monitoring progranm

conducted in the offsite environment of the Yankee plant showed that, in

‘
general, the major radionuclides measured in environmental media were the
naturally occurring radionuclides and fallout fission products from

atmospheric weapons testing. There was no significant increase in

radioactivity in the environment due to the operation of the Yankee plant.
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