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1.0 SUMMARY

The radiological environmental monitoring program for the Millstone
Nuclear Power Station was continued for the period January through
December 1984, in compliance with the Environmental Technical
Specification, Section 3.2. This annual report was prepared for the
Northeast Nuclear Energy Company (NNECO) by the Radiological
Assessment Branch of the Northeast Utilities Service Company
(NUSCO). Gamma exposure measurements were performed by NUSCO and
tritium analyses were performed by Teledyne Isotopes, Inc. All the
remaining analyses were performed by Chemical Waste Management of
Massachusetts, Inc. Yankee Atomic Electric Company was used as an
independent check on the primary contractors' laboratories as part
of the overall quality assurance program.

Sampling and radiological analyses were performed with gamma
exposure measuring devices and on air particulates and iodine, soil,
milk, pasture grass, well water, fruits, vegetables, seawater,
bottom sediment, aquatic flora, finfish, mussels, oysters, clams,
scallops, lobsters, and crabs. In evaluating the results of these
analyses it is necessary to consider the variability of radionuclide
uptake in environmental media. This variability is dependent on
many factors, including plant release rates, seasonal variability of
fallout, locational variability of fallout, soil characteristics,
farming practices, and feed type. Significant variations in
measured levels of radioactivity could be caused by any one of these
factors. Therefore, these factors need to be considered in order to
properly explain any variations.

The predominant radioactivity, indicated by the results, was from
nonplant sources such as fallout from nuclear weapons tests and from
naturally occurring radionuclides. In the case of the terrestrial
media, plant related radioactivity above the minimum detectable
levels, was observed in gamma exposure measurements at some of the
onsite locations and in some of the goat milk samples. The gamma
exposure measurements indicate an effect from Unit I via the direct
dose pathway (i.e., scattered radiation, "skyshine", from
nitrogen-16 in the turbine building; unique to Boiling Water
Reactors). This effect is seen by the decrease in the
thermoluminescent dosimeter (TLD) values for the months of May and
June, the period when Unit I was shut down for refueling. This
direct dose pathway decreases rapidly with distance, to levels that
are undetectable at the offsite locations. The gaseous releases
have been reduced such that they are no longer detectable by TLD's
at any onsite or offsite location. Gaseous releases of iodine,
however, are still detectable in milk at the nearest offsite goat
location.

Monitoring of the aquatic environment in the area of the discharge
indicated the presence of the following plant related radionuclides:
cobalt-58 and cobalt-60 in aquatic flora; cesium-134, cesium-137,
and cobalt=60 ia eels; cobalt-60, zinc-65, and silver-110m in
oysters; cobalt-60 in clams; cobalt-60 and silver-110m in crabs; and
cobalt-60 and silver-110m in lobsters. Except for cobalt-60 in
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aquatic flora, the levels of these radionuclides were similar to the
levels observed for the last five years. Increased levels of Co-60
in aquatic flora have been observed for the past two years. All
activity levels were below those of the higher discharge period of
1974-1975 (before the augumented liquid radwaste treatment system).

As usual, cesium-137 and strontium-90 were measured in both cow and
goat milk. These levels are a result of nuclear weapons testing in
the 1960's and not a result of plant operation. This can be
concluded based on the facts that: insufficient guantities (at
least 1000 times less) of these isotopes have been released by the
plant to account for the measured concentrations, plant related
strontium-89 which is chemically similar to Sr-90 and released in
about equal or larger quantities from the plants can not be detected
and comparable levels of cesium-137 and strontium-90 were detected
prior to initial station operation.

The radiation dose to the general public from the station's
discharges has been evaluated by two methods. One method utilizes
the measured station's discharges and conservative transport models
and the other utilizes the measured concentrations of radiocactivity
in the environmental media. The maximum whole body dose (at the
station boundary) that could occur to a member of the general public
as a result of the station operation was 1.5 millirem. This
includes a contribution of 1.3 millirem from "skyshine" and

0.2 millirem from station effluents. The average whole body dose to
an individual residing within 50 miles of the station was

0.00086 millirem. These doses are 6.0 percent and 0.0034 percent of
the standards as set by the U.S. Environmental Protection Agency on
the maximum allowable dose to an individual of the general public.
These standards are a small fraction (20 percent) of the 125 mrem
per year normal background radiation and are designed to be inconse-
quential in regard to public health and safety. Plant related doses
are even a smaller fraction of the natural background; they are less
than 10 percent of the variation in natural background in
Connecticut. Therefore, for the above stated reasons the plant
related doses have insignificant public health consequences.
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2.0 PROGRAM DESCRIPTION

2.1 Sampling Schedule and Locations

The sample locations and the sample types and frequency of
analysis are given in Table 2-1 and 2-2 and Figures 2.1, 2.2
and 2.3. The program as described here is that which is
required by Environmental Technical Specification 3.2.
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Inner Terrestrial Monitoring Stations
Millstone Nuclear Power Station
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Table 2.1
Millstone Radioclogical Envirommental
Monitoring Program--Terrestrial Stations

From Millstone Unit 1 (stack) to nearest half mile

W = weekly, TM = twice a month, M= monthly, Q = quarterly, SA = semiannual, A = annual

1 = gross beta; 2 = gomma spectrum; 3 = [-131; 4 = H-3; 5 = Sr-89. Sr 90, Cs=137.

During the period April through October and once in February.

Analyses are done on monthly and quarterly composites of the weekly air particulate samples collected at each station.
Includes a charcoal filter to be analyzed weekly for I-131 at inhalation dose levels.

Grass is substituted if milk is not available.

To be collected at the middle and end of the harvest season when available from representative commercial farms.
Comparisons between inner statlons (within 1.5 miles) and outer stations (greater than 1.5 miles) will be made instead
concept,

Control Station

sample Type ™ and Analysts‘c)
Distance Gamma Alr

Locations and Dtroctloq‘_‘_) Dose hntculau(')“) Soil
Onsite-~0ld Millstone Road 0.6 milea NNW M Wl - M2 - Q5 -e
Onsite--Weather Shack 0.3 miles S M Wl - M2 - Q5 -
Onsite--8ird Sanctuary 0.3 miles NE M Wl - M2 - Q5(f) A2,5
Onsite--Albacore Drive 1.0 miles N M Wl - M2 - Q5(f) A2,5
Onsite--Navy Laboratory 0.2 miles SSE M - -
Onsite~-Quarry Discharge Canal Fence 0.3 miles SSE M - --
Onsite--Fox Island 0.3 miles SE M - -
Onsite--Millstone Environmental Lab. 0.3 miles SE M - -
Onsite--Bay Point Beach (Information
Center) 0.2 miles W M - -
Pleasure Beach 1.2 miles E M Wl - M2 - Q5 A2,5
New London Country Club 1.6 miles ENE M Wl - M2 - Q5(f) A2,5
Fisher's Island, New York * 8.7 miles ESE M Wl - M2 - Q5 -
Mystic, Connecticut * 11.5 miles ENE M Wl - M2 - Q5 -
Ledyard, Connecticut # 11.5 miles NE = Wl - M2 - Q",) A2,S
Montville, Connecticut # 146.0 miles N M Wl - M2 - Q5 A2,5
0ld Lyme, Connecticut # 9.0 miles W M Wl - M2 - Q5 -

mik(ds B Groundwater Pruit Vegetables

Well No. 1 1.5 miles - SA1,2,4,5 - -
Well No, 2 1.0 miles - SAl1,2,4,5 - -
Dairy Farm No, 1 6.0 milea N M3,5 - - -
Dairy Parm No, 2 9.5 miles WNW M3,5 .- - -
Dairy Farm No. 3 11.0 miles NE M3,5 - - -
Dairy Farm No. 4 * 15.0 miles NNW M3,5 - - -
Goat Farm No. 1 2.0 miles ENME T™3-MS (composite) - - -
Goat Farm No, 2 * 14.0 miles NE T™3I-M5 (composite) - - p—
Fruit and Vegetables - - - SA2,5(h) SA2,5(h)

of using a control stagion



Table 2-2
Millstone Radiological Environmental
Monitoring Program--Aquatic Stations

- RS e
¢+

p—_ Type, rrcquacl(b) and Mulyon(d
Distance (a) Bottom Oyuctz ?r ) )

Locations and Direction Sediment Flora Mussels Clams ‘®) Lobster'® Fin Fish(d'® Water
Golden Spur* 5.7 miles W sA2,3 - Q2,3,5 Q2,3,5 - - s
Yiantic Shoals 1.8 miles W SA2,3 SA2,3 02,3,% 92,3,5 - - .-
Within 500 Feet of
Discharge Canal ., SA2,3 SA2,3 Q2,3,5 Q2,3,5 92,3,5 Q2,3,5 Q1,2,3,4
Seaside Point 1.6 miles ESE SA2,3 SA2,3 - - o — Q1,2,3,4
Thames River
(Yacht Club) 4.0 miles ENE SA2,3 SA2,3 - Q2,3,5 - - -
Niantic Bay 0.3 miles WNW - -- - Q2,3,5 Q2,3,5 Q1,2,3,4
Black Point 2.6 miles WSW SA2,3 SA2,)3 - Q2,3,5 - - -
Giants Neck* 3.5 miles W SA2,3 SA2,3 - Q2,3,5 Q2,3,5 - Q1,2,3,4
Commercial Shellfish - - - Q2,3,5 - - -

Bed #1316 0.1 miles S
Waterford Shell fish Bed #1 0.5 miles WNW - - - Q2,3,5 - - .

From Discharge Quarry to nearest half mile.
Q = quarterly, SA = semi-annual

1 = gross beta, 2 = gamma spectrum, 3 = Sr-89, Sr-90, Cs-137, Co-60, 4 = H-3, 5 = I-131

Flounder and one other type of edible fin fish.

Sampling of crustacea, mollusk and fin fish to be staggered for each month of the quarter.

Control Stations



2.2 Samples Collected During Report Period

The following table summarizes the number of required samples
of each type collected during the present reporting period:

Sample e

Gamma Exposure (TLD)
Air Particulates
Air Iodine

Soil

Dairy Milk

Goat Milk

Well Water

Fruit and Vegetables
Sea Water

Bottom Sediment
Aquatic Flora

Fish

Mussels
Oysters/Clams

Lobster

Total All Types

Number of Samples

192
576
211
6
32

28

16
14
12
16
12
27

12

1,166



3.0 RADIOCHEMICAL RESULTS

3.1 Summary Table

In accordance with Environmental Technical Specification
5.6.la., Table 5.6-1, a summary table of the radiochemical
results has been prepared and is presented in Table 3-1.

In the determination of the mean the data was handled as
recommended by Health and Safety Laboratory, Idaho: all valid
data, including negative values and zeroes were used in the
determination of the mean (see part 3.2).

A more detailed analysis of the data is given in section 4.0
where a discussion of the variations in the data brings to
light many aspects that are not evident in the summary table
because of the basic limitation of such an approach.



TABLE 3-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2

DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

ANALYSIS AND  MINIMUM ALL INDICATOR LOCATION WITH HIGHEST ANNUAL MEAN _ CONTROL LOCATIONS
MEDIUM OR TOTAL NUMBER DETECTABLE LOCATIONS §0OF
PATHWAY OF ANALYSES LEVELS b) NAME, DISTANCE {b) {b) NRMs
SAMPLED PERFORMED (MDL's)(a) Mean {Range) AND DIRECTION Mean (Range) Mean (Range) (c)
Gamma Dose 132,60(d) 1.5 9.6 (5.8 - 14.2) Weather Shack 13.4 (12.5 - 14.2) 9.1 (7.3 - 12.0) 0
(uR/hr) 0.3 Miles §
Air Particulate 316,260 New London
and lodine Beta 0.01(0) 0.021 (0.008 - 0.042) Country Club 0.021 (0,008 - 0.042) 0.019 (0.006 - 0.056) 0
(pCi/m3) 1.6 Miles ENE
Nal 158,53 0.04 0.013 (-0.03 - 0.05) Albacore Drive 0.018 (-0.02 - 0.04) 0.017 (-0.08 - 0.06) 0
T 1.0 Mile: N
Ge(Li) 72,60 0.025(f) 0.000  (0.000 - 0.004) New London Country 0.0003 (0.000 - 0.004)  0.000 0
S- Club - 1.6 Miles ENE
Cs-134 0.02(f) 0.000 N/Alh) N/A 0.000 0
Ru-103 - 0.0001 (0.000 - 0.005) Bird Sanctuary 0.0004 (0.000 - 0.005) 0.0001 (0.000 - 0.004) 0
0.3 Miles NE
Ir-95 -- 0.000 (0.000 - 0.008) Bird Sanctuary 0.0007 (0.000 - 0.008) 0.000 0
0.3 Miles NE
New London Country
Nb-95 - 0.0001 (0.000 - 0.005) Club and Montville 0.0004 (0.000 - ©.005) 0.0001 (0.000 - 0.008) 0
1.6 Miles ENE 0.0008 (0.000 - 0.004)
and 14 Milec N
Cs 24,20 0.001(9)(9) 0.00018 (0.00001 - 0.0006) New London Country 0.00033 (0.00013 - 0.0006) 0.00014 {0,.0000 - 0.00063) 0
Cs Club - 1.6 Miles ENE
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TABLE 3-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2

DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

MEDIUM OR TOTAL NUMBER  DETECTABLE LOCATIONS
PATHWAY OF ANALYSES LEVELS b) NAME, DISTANCE (b)
SAMPLED PERFORMED (MDL's )(a) Mean (Range) AND DIRECTION Mean (Range) Mean (Range )
Sr-90 1 19.4 (8.0 - 30.8) Goat Farm #1 19.4 (8.0 - 30.8) 4.6 (2.7 - 7.0)
2 Miles ENE
Ge(Li) 19,17 6 103 (31 - 181) Goat Farm #1 103 (31 - 181) 4.7 (2-9)
= i\ 2 Miles ENE
Cs-134 i 0 N/A LAY 0
Groundwater Sr 4 2 0.22 (-0.2 - 0.5) Well #1 0.35 (0.2 - 0.5) N/A
(pCi/1) Sr-89 1.5 Miles NNE
Sr-90 1 0.46 (0.3 - 0.8) wWell #2 0.52 (0.3 - 0.8) N/R
1.0 Miles NNE
Ge(Li B} 6 0 N/A N/A N/A
s-
1-131 30%+ 0 N/A N/A N/A
Cs-134 6 0 N/A N/A N/A
Co-58 6 0 N/A N/A N/A
Co-60 § 0 N/A N/A N/A
Mn-54 6 0 N/A N/A N/A

**3t time of countina



TABLE 3-1

ENVIROMMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2
DOCKET 50-245 and 50-336
JANUARY - DECEMBER '984

Y ALL INDICATOR LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONS
MEDI!M OR TOTAL NUMBER  DETECTABLE LOCATIONS 4 OF
PATHWAY OF ANALYSES LEVELS b) NAME , DISTANCE (b) (b) NRMs
SAMPLED PERFORMED  (MDL's)(a) Mean (Range) AND DIRECTION Mean (Range) Mean (Range ) (c)
Ledyard and
Nb-95 - 0.00 Montville - 11.5 0.04 N/A 0.04 (0.00 - 0.04) 0
Miles NE and 14 Miles N
K-40 - 6.2 (4.1 - 9.8) Pleasure Beach 9.8 N/A §.2 (5.1 - 5.2) 0
1.2 Miles E
Ra-226 - 0.49 (0.30 - 0.74) Pleasure Beach 0.74 N/A 0.48 (0.48 - 0.48) 0
1.2 Miles E
Kilk (Dairy) lodine 36,12 0.5 0.13 (0.0 - 0.3) Dairy Farm #1 0.15 (0.0 - 0.2) 0.11 (0.0 - 0.2) 0
(pCift) T-131 6 Miles N
Sr 36,12 2 0.19 (-2.0 - 2.0) Dairy Farm #1 0.52 (-1.3 - 1.4) 0.13 (-1.0 - 1.1) 0
Sr-B89 6 Miles N
Sr-90 1 6.3 (2.8 - 13.7) Dairy Farm #3 8.7 (5.4 - 13.7) 4.2 (2.6 - 5.4) 0
11 Miles NE
Gc]l.i' 36.!2 6 11.3 (1 - 41) Dairy Farm #1 15.6 (9 - 33) 4.2 (0 - 8) 0
o 6 Miles N
Cs-134 6 0 N/A WA 0 0
Goat Milk lodine 19,17 0.5 0.28 (0.0 - 1.2) Goat Farm #1 0.28 (0.0 - 1.2) 0.22 (0.0 - 0.7) 0
{pCi/N) I-131 2 Miles ENE
Sr 19,17 2 0.52 (-3.0 - 3.0) Goat Farm #1 0.52 (<3.0 - 3.0) 0.23 (-0.6 - 1.3) 0
b = e 2 Miles ENE



TABLE 3-1
ENVIROMMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2
DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

ANALYSTS AND  MINTMUM  ALL INDICATOR LOCATION WITH WIGHEST ANNUAL MEAN  CONTROL LOCATIONS
MEDIUM OR TOTAL NUMBER  DETECTABLE LOCATIONS ) for
RN

PATHWAY OF ANALYSES LEVELS b NAME , DISTANCE (b) (b) NRMs
SAMPLED PERFORMED (MDL's)(a) Mean (Range) AND DIRECTION Mean (Range) Mean (Range ) c
Tritium & 60 128 (0 - 210) wWell #2 190 (170 - 210) N/A 0
-3 1 Mile NNE
Beta 1 1 4.2 (1.1 - 7.0) wWell #1 5.4 (3.7 - 7.0) N/A 0
8 1.5 Miles NNE
i 4 1 0 (0.000 - 0.008) in 10 004 )
Vegetables Sr 4 0.018 .004 0. - 0. Within Miles 0. 0.000 - 0.008 -0.002 (-0.016 - 0.007) ©
(pCi/g) Sr-89
Sr-90 0.009 0.015 (0.004 - 0.031) Beyond 10 Miles 0.029 (0.012 - 0.038) 0.029 (0.012 - 0.038) 0
&!Lil 4,4 0.034 0.00 N/A N/A 0.00 0
S-
1-131 0.05 0.00 N/A N/A 0.00 0
Cs-134 0.02% 0.00 N/A NIA 0.00 0
Mn-54 - 0.00 N/A N/A 0.00 0
Co-58 -- 0.70 N/A N/A 0.00 0

Co-60 -- 0.00 N/A N/A 0.00 0




TABLE 3-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2
DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

LOCATION WITH NIGHEST ANNDAL MEAN  CONTROL LOCATIONS
MEDIUM OR TOTAL NUMBER  DETECTABLE LOCATIONS - — | f OF
PATHWAY OF ANALYSES LEVELS b) NAME, DISTANCE {b) (b) NRMs
SAMPLED PERFORMED (moL's)(a) Mean (Range) AND DIZECTION Mean (Range) Mean (Range) ()
K-40 - 3.0 (1.1 - 5.5) Within 10 Miles 3.0 (1.1 - 5.5) 2.3 (0.9 - 4.5) 0
Ra-226 -- 0.00 N/A N/A 0.00 0
Th-228 - 0.03 (0.00 - 0.09) Within 10 Miles 0.03 (0.00 - 0.09) 0.00 0
Seawater Sr 12,4 2 -0.12 (-0.7 - 0.5) Seaside Point 0.05 (-0.6 - 0.5) -0.10 (-0.7 - 0.6) 0
{pCi/) Sr-89 1.6 Miles ESE
Sr-90 1 0.5 (0.3 - 0.9) Within 500 feet 0.5 (0.3 - 0.9) 0.4 (0.1 - 0.7) 0
of Discharge and 0.5 (0.3 - 0.7)
Niantic Bay
0.3 Miles WNW
Ge(Li) 12,4 6 0 N/A N/A 0 0
§-
I-131 -~ 0 N/A N/A 0 0
Cs-134 13 0 N/A N/A 0 0
Mn-54 13 0 N/A N/A 0 0
Co-58 13 0.3 (0 - 3) Within 500 feet 1 (0 - 3) 0 0
of Discharge
Co-60 13 0 N/A N/A 0 0



TABLE 3-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2
DOCKEY 50-245 and 50-336
JANUARY - DECEMBER 1984

LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONS
MEDIUM OR TOTAL NUMBER  DETECTABLE LOCATIONS . #OF
PATHWAY OF ANALYSES LEVELS b) NAME , DISTANCE (b) (b) NRMs
SAMPLED PERFORMED (MDL"'s)(a) Mean (Range) AND DIRECTION Mean (Range ) Mean (Range) (c)
Tritium 12,4 60 68 {0 - 210) Niantic Bay 93 (0 - 190) 28 (0 - 110) 0
-3 0.3 Miles WNW
Nb-95 13 0 N/A N/A 0 0
K-40 -- 290 (200 - 410) Scaside Point 313 {240 - 810) 288 (150 - 380) 0
1.6 Miles ESE
Beta 12,4 1.7 0.02 (-0.2 - 0.4) Within 500 feet 0.07 {(-0.1 - 0.2) 0.03 (-0.2 - 0.3) 0
Fraction 1 of Discharge
Beta 1.7 3.0 (1.1 - 7.6) Within 500 feet 3.4 (1.2 - 7.6) 3.3 (1.8 - 5.4) 0
Fraction 11 of Discharge
Beta o 0.52 (0.2 - 0.9) Giant's Neck 1.07 (0.3 - 2.7) 1.07 (0.3 - 2.7) 0
Fraction 111 3.5 Miles W
Beta 1.7 6.5 (3.5 - 11.9) Niantic Bay 7.8 (5.2 - 11.1) 5.3 (3.1 - 7.2) 0
Fraction 1V 0.3 Miles WNW
Bottom Sediment Sr 10,8 0.072 0.001 (-0.004 - 0.01) Golden Spur 0.02 {-0.002 - 0.04) 0.01 (-0.002 - 0.04) 0
{pCi/g) Sr-89 4.7 Miles NNW
Sr-90 0.036 0.005 (0.00 - 0.002) Thames River 0.013 (0.011 - 0.014) 0.004 (0.003 - 0.006) 0
Yacht Club

4.0 Miles ENE




TABLE 3-1
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMAFRY
MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2
DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

ANALYSIS AND  MINIMUM P ALL INDICATOR LOCATION WITH WIGHES| Awmume mome CONTROL LOCATIONS
MEDIUM OR TOTAL NUMBER  DETECTABLE LOCAT IONS #OF
PATHWAY OF ANALYSES LEVELS (b) NAME, DISTANCE (b) (b) NOMs
SAMPLED PERFORMI D (MDL's)(a) Mean (Range) AND DIRECTION Mean (Range) Mean (Range) {c)
Ge(Li) 10,4 0.064 0.03 {0.00 - 0.22) Niantic Shoals 0.11 (0.00 - 0.22) 0.01 (0.00 - 0.06) (4]
5~ 1.8 Miles NW
1-131 - 0.00 N/A N/A 0.00 0
Cs-134 0.06 0.00 N/A N/A 0.00 0
Mn-54 - 0.00 N/A N/A 0.00 0
Co-58 .- 0.00 N/A N/A 0.00 0
Co-60 -— 0.00 N/A N/A 0.00 0
Ir-95 -- 0.00 Golden Spur 0.02 (0.00 - 0.05) 0.01 (0.00 - 0.05) 0
4.7 Miles NNW
Nb-95 -- 0.00 N/A N/A 0.00 0
Thames River
K-40 - 11.1 (7.7 - 14.6) Yacht Club 13.6 (12.5 - 14.6) 11.9 (10.5 - 13.5) 0
4 Miles ENE
Aquatic Flora Sr 10,2 0.01 0.00 (-0.08 - 0.03) Niantic Shoals 0.013 (0.004 - 0.022) 0.00 (-0.002 - 0.00) 0

(pCi/g) Sr-89 1.8 Miles NW




TABLE 3-1
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2
DOCKET 5J-245 and 50-336
JANUARY - DECEMBER 1984

L LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONS
MEDIUM OR TOTAL NUMBER  DETECTABLE LOCATIONS 4 OF
PATHWAY OF ANALYSES LEVELS b) NAME , DISTANCE (b) (b) NRMs
SAMPLED PERFORMED (MDL's)(a) Mean (Range) AND DIRECTION Mean {Range) Mean (Range) (c)
Thames River
Sr-90 0.009 0.01 (0.004 - 0.04) Yacht Club 0.025 (0.010 - 0.04) 0.01 (0.003 - 0.012) 0
4 Miles ENE
Ge!Li' 10,2 0.034 0.00 N/A N/A 0.00 0
S-
I-131 0.05 0.00 N/A N/A 0.00 0
Cs-134 0.025 0.00 N/A N/A 0.00 0
Mn-54 0.05 0.00 N/A N/A 0.00 0
Co-58 0.05 0.01 (0.00 - 0.07) Within 500 feet 0.03 (0.00 - 0.07) 0.00 0
of Discharge
Co-60 0.05 0.09 (0.00 - 0.65) Within 500 feet 0.40 (0.16 - 0.65) 0.00 1
of Discharge
Ir-95 - 0.00 N/A N/A 0.00 0

Nb-95 - _0.00 N/A N/A 0.00 0




TABLE 3-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2

DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONS
MEDIUM OR TOTAL NUMBER  DETECTABLE LOCATIONS I - 1 oOF
PATHWAY 07 ANALYSES LEVELS b NAME , DISTANCE (b) NRMs
__SAMPLED PERFORMED (MDL's)(a) Mean (Range ) AND DIRECTION Mean (Range ) (c)
Ag-110m - 0.00 N/A N/A 0.00 0
Fish-Flounder Sr d 0.018 0.002 (0.00 - 0.005) Within 500 feet (0.001 - 0.005) N/A 0
{(pCi/g) Sr-83 of Discharge
Sr-90 0.009 0.004 (0,001 - 0.012) Niantic Gay (0,002 - 0.012) N/A 0
0.3 Miles WNW
“!“l 8 0.05%6 0.01 (0.00 - 0.03) Within 500 feet (0.00 - 0.02) N/A 0
s-15/ of Discharge
1-131 - 0.00 N/A N/A N/A 0
Cs-134 0.05 0.00 N/R N/A N/A 0
Mn-54 0.05 0.00 N/A N/A N/A 0
Co-58 0.05 0.00 N/A N/A N/A 0
Co-60 0.05 0.00 N/A N/A N/A 0
Ir-95 - 0.00 N/A N/A /A 0
Nb-95 - 0.00 N/A N/A N/A 0




TABLE 3-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2

DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

LOCATION WITH HIGHEST ANNUAL MEAN “TONTROL LOCATIONS

MEDIUM OR TOTAL NUMBER  DETECTABLE LOCAT 1ONS 2 0OF
PATHWAY OF ANALYSES LEVELS b) NAME, DISTANCE (b) (b) NRMs
SAMPLED PERFORMED (moL's)(a) Mean {Range) AND DIRECTION Mean (Range) Mean (Range) (e)

K-40 - 3.2 (2.4 - 5.0) Within 500 feet 3.4 (2.5-- 5.0) N/A 0
of Discharge

Fish-Other Sr 8 0.0i8 0.001  (-0.005 - 0.003) Within 500 feet 0.002 (0.000 - 0.003) N/A 0

(pCi/g) Sr-89 of Discharge

Sr-90 0.009 0.008  (0.000 - 0.008) Within 500 feet 0.004 (0.000 - 0.008) N/A 0
of Discharge
Ge(Li) 8 0.056 0.00 N/A N/A N/A 0
5~
1-131 -- 0.00 N/A N/A N/A 0
Cs-134 0.05 0.00 N/A N/A NP 0
Mn-54 0.05 0.00 N/A N/A N/A 0
Co-58 0.05 0.00 N/A N/A N/A 0
Co-60 0.05 0.00 N/A N/A N/A 0
2r-95 - 0.00 N/A N/A N/A 0
Nb-95 - 0.00 N/E N/A N/A 0




TABLE 3-1
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2
DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

MEDIUM OR TOTAL NUMBER  DETECTABLE LOCAT 10NS - 4 OF
PATHWAY OF ANALYSES LEVELS Tb) NAME, DISTANCE (b) {b) NRMs
__SAMPLED PERFORMED {MDL"s)(a) Mean (Range) AND DISTCTION Mean (Range) Mean (Range) (<)
K-40 - 2.6 (1.7 - 3.3) Within 500 feet 2.7 (2.1 - 3.3) N/A 0
of Discharge
Mussels Sr 8,4 0.018 0.001 (-0.004 - 0.007) Golden Spur 0.003 (-0.002 - 0.010) 0.003 (-0.002 - 0.010)- ©
(pCi/g) Sr-89 4.7 Miles NNW
Sr-90 0.009 0.003 (0.002 - 0.005) Golden Spur 0.008 (0.003 - 0.007) 0.004 (0.003 - 0.007) 0
4.7 Mile: NNW
i) 8,4 0.056 0.00 N/A N/A 0.00 0
S~
1-131 -- 0.00 N/2 N/A 0.00 0
Cs-134 0.05 0.00 N/A N/A 0.00 0
Mn-54 0.05 0.00 N/A N/A 0.00 0
Co-58 0.05 0.00 N/R N/A 0.00 0
Co-60 0.05 0.00 N/A N/A 0.00 0

Ir-95 - 0.00 N/R N/A 0.00 0




TABLE 3-1
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2
DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

ANALYSTS AND MINTMUM ALL INDICATOR LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONS
MEDI'™M OR TOTAL NUMBER DETECTABLE LOCAT 1ONS - # OF
PATHWAY OF ANALYSES LEVELS ) NAME, DISTANCE (b) (b) NRMs
SAMPLED PERFORMED (MoL's)(a) Mean {Range) AND DIVECTION Mean (Range) Mean (Range) (c)
Nb-95 - 0.00 Golden Spur 0.005 (0.00 - 0.022) 0.005 (0.00 - 0.022) 0
4.7 Mile: NNW
x-40 -— 1.4 (1.0 - 1.6) Within 500 feet 1.5 (1.3 - 1.6) 1.0 (0.7 - 1.3) 0
of Discharge
Oysters/Clams Sr 19,8 0.018 0.000 (-0.005 - 0.008) Giant's Neck 0.005 (-0.001 - 0.011) ©.00 (-0.005 - 0.011) 0
{pCi/g) Sr-89 3.5 Miles W
Golden Spur #1
Sr-90 0.009 0.003 (-0.002 - 0.011) 4.7 Miles NNW 0.006 (0.004 - 0.012) 0.006 (0.002 - 0.012) 0
i) 19,8 0.056 0.00 N/A N/A 0.00 0
§=-
1-131 -- 0.00 N/A N/A 0.00 0
Mn-58 0.05 0.00 N/A N/A 0.00 0
Co-58 0.05 0.00 N/A N/A 0.00 0
Co-60 0.05 0.02 (0.00 - 0.23) Within 500 feet 0.10 (0.00 - 0.23) 0.00 0

of Discharge




ANAL7STS AND  MINIMUM  ALL INDICATOR

TABLE 3-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2
DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

TDCATION WITH WIGHEST ANNDAL MEAN _ CONTROL LOCATIONS

MEDIUM OR TOTAL NUMBER DETECTABLE LOCATIONS §oOF
PATHWAY OF ANALYSES LEVELS b) NAME, DISTANCE (b) (b) NAMs
SAMPLED PERFORMED (MDL's)(a) Mean (Range) AND DIRECTION Mean (Range ) Mean (Range) (c)

In-65 0.11 0.00 N/A N/A 0.00 0

Ir-95 - 0.00 (0.00 - 0.04) Within 500 feet 0.01 (0.00 - 0.04) 0.00 0
of Discharge

Ag-110m -- 0.03 (0.00 - 0.25) Within 500 feet 0.12 (0.00 - 0.25) 0.00 |
of Discharge
Thames River

K-40 .- 1.3 (0.9 - 2.6) Yacht Club 1.6 (1.0 - 2.6) 1.1 (0.6 - 1.4) 0
4 Miles ENE

8,4 0.018 0.00 (-0.002 - 0.01) Within 500 feet 0.008 (0.00 - 0.01) 0.00 (-0.01 - 0.001) 0
—W‘_ of Discharge

Sr-90 0.009 0.008 (0.003 -0.015) Giant's Neck 0.011 {0.006 - 0.015) 0.01 (0.004 - 0.020) 0
3.5 Miles W

Ge(Li) 8,4 0.056 0.00 N/A N/A 0.00 0

S~

1-131 -—- 0.00 N/A N/A 0.00 0

Cs-134 0.05 0.00 N/A N/A 0.00 0

Mn-54 0.05% 0.00 N A N/A 0.00 0




TABLE 3-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

MILLSTONE NUCLEAR POWER STATION, UNITS 1 and 2

DOCKET 50-245 and 50-336
JANUARY - DECEMBER 1984

MEDIUM OR TOTAL NUMBER DETECTABLE LOCATIONS #OF
PATHWAY OF ANALYSES LEVELS b) NAME, DISTANCE (b) (b) NRMs
SAMPLED PERFORMED (MDL's )(a) Mean (Range) AND DIRECTION Mean (Range ) Mean (Range ) (c)

Co-58 0.05 0.00 N/A N/A 0.00 0

Co-60 0.05 0.01 (0.00 - 0.07) Within 500 feet 0.03 (0.00 - 0.07) 0.00 0
of Discharge

Ir-95 - 0.00 N/A N/A 0.00 0

Nb-95 - 0.00 N/A N/A 0.00 0

Ag-110m - 0.005 (0.00 - 0.04) Niantic Bay 0.01 (0.00 - 0.04) 0.00 0

0.3 Miles WNW




FOOTNOTES

For Ge(Li) measurements the MDL's = 2 x J2B where B = background.
For all others, MDL = 2 x 0 background. These MDL's are based on
the absence of large amounts of interfering activity (excluding
naturally occurring radionuclides). Deviations by about factors of
3 to & can occur, excluding Technical Specification Items.

Anlytical results are handled as recommended by HASL ("Reporting of
Analytical Results from HASL," letter by Leo B. Higginbotham).
Negative values were used in the determination of mean.

Nonroutine reported measurements (NRM's) are defined in

Section 5.6.2b of the Technical Specifications. These occur when a
measurement is ten times the value for the control location(s)
(actually this turns out to be ten times the statistical error in
determining the background since the background level is often
zero). This results in reports when low levels of radioactivity are
detected in the environment since background is measured with such a
high degree of accuracy. The dose consequences are insignificant;
see Section 5.0 for the discussion of these consequences.

First number is the number of indicator measurements, the second is
the number of control measurements.

Assuming 270 m3/paper.
Assuming 1080 m3.
Quarterly composites.

N/A--Not Applicable.
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3.2 Data Tables

The data reported in this section are strictly counting
statistics. The reported error is two times the standard
deviation of the net activity. Unless otherwise noted, the
overall error (counting, sample size, chemistry, errors, etc.)
is estimated to be 2 to 5 times that listed.

Because of counting statistics, negative values, zeroes and
numbers below the Minimum Detectable Level (MDL) are statis-
tically valid pieces of data. For the purposes of this report,
in order to indicate any background biases, all the valid data
are presented. In instaaces where zeroes are listed after
significant digits, this is an artifact of the computer data
handling program.

Data are given accordirg to sample type as indicated below.

Gamma Exposure Rate

Air Particulates, Gross Beta Radioactivity
Air Particulates, Weekly I-131

Air Particulates, Monthly Quantitative Gamma Spectra
Air Particulates, Quarterly Strontium and Cesium
Soil#*¥

Milk - Dairy Farms

Milk - Goat Farms

Pasture Grass*®

10. Well Water

11. Reservoir Water

12. Fruits & Vegetables*

13. Meat, Poultry and Eggs*

14. Seawater

15. Bottom Sediment*¥*

16. Aquatic Flora*

17. Fin Fish*

18. Mussels*

19. Oysters*

20. Clams*

21. Scallop (and crabs)*

22. Lobster (and crabs)*

WU wNn -~

There was no commercially available meat, poultry, or eggs for
which the feed was grown within 10 miles of the site.

*For these sample types, the results are reported as pCi/g wet
weight.

#*For these, the results are reported as pCi/g dry weight.
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Data Table
Location #

01
02
03
04
05
06
07
08
09
10
11
12A,B
13A
14A
15A
16A
17
18
19
20
21
22A
23
24
25
26A
30A
31
32
i3
34
35
36
37A
38
398
40B
50B
51B
528
538
54B
558

LOCATION KEY FOR DATA TABLES

0ld Millstone Rd. - NNW, 0.6 miles
Weather Shack - S, 0.3 miles

Bird Sanctuary - NE, 0.3 miles
Albacore Drive - N, 1 mile

Navy Laboratory - SSE, 0.2 miles

Quarry Discharge Canal Fence - SSE, 0.3 miles

Fox Island - SE, 0.3 miles

Millstone Environmental Lab - SE, 0.3 miles
Bay Point Beach - W, 0.2 miles

Pleasure Beach - E, 1.2 mile

New London Country Club - ENE, 1.6 miles
Fisher's Island, New York - ESE, 8.7 miles
Mystic, Conn. = ENE, 11.5 miles

Ledyard, Conn. - NE, 11.5 miles
Montville, Conn. - N, 14 miles

0ld Lyme, Conn. W, 9 miles

Well #1 - NNE, 1.5 miles

Well #2 - NNE, 1 mile

Dairy Farm #1 - N, 6 miles

Dairy Farm #2 - WNW, 9.5 miles

Dairy Farm #3 - NE, 11 miles

Dairy Farm #4 - NNW, 15 miles

Goat Farm #1 - ENE, 2 miles

Goat Farm #2 - NE, 14 miles

Within 10 miles of Plant

Beyond 10 miles of Plant

Golden Spur - NNW, 4.7 miles

Niantic Shoals - NW, 1.8 miles

Within 500' of Discharge

Seaside Point - ESE, 1.6 miles

Thames River Yacht Club - ENE, 4.0 miles
Niantic Bay - WNW, 0.3 mile

Black Point - WSW, 2.6 miles

Giant's Neck = W, 3.5 miles

Waterford Shellfish Bed f#/1 - WNW, 0.5 miles
Jordan Cove - NNE, 0.2 miles

Discharge Quarry

Myrock Avenue -~ ENE, 3.2 miles

Groton Reservoir - ENE, 7.5 miles

Lake Konomoc - NNW, 7.5 miles

Niantic (CL&P) -~ WNW, 1.7 miles

Billow Road - WSW, 2.4 miles

Black Point ~ SW, 2.6 miles

A - Control Stations
B - Site not required by ETS

Section 2.0
Location #

VeSS WN -

'S N . . R R L]



PERIOD LOCATIONS
BOING o1 02 03 04 0s 04 o7
inves(a) 7.9(b) 128 7.7 7.9 7.2 8.2 9.9
2/28/84 8.7 1%.5 8.4 8.8 7.6 9.3 10.9
331706 8.9 13.6 8.4 8.9 7.7 8.9 10.9
4/30/84 9.1 15.7 as 9.2 6.8 9.3 10.8
5/31/84 8.4 12.6 8.0 8.3 5.8 8.2 9.7
6/30/84 9.2 13.5 8.6 8.9 6.6 9.2 10.6
7/31/84 8.4 15.0 7.9 8.2 7.1 8.5 10.3
8/31/84 9.3 13.5 8.7 9.2 7.8 9.4 1n.2
/3084 8.7 13.1 8.2 8.6 7.5 8.6 10.5
10/31/86 9.7 1.2 9.2 9.5 8.6 9.9 11.9
11/30/84 .5 14.0 8.8 9.2 8.1 9.2 11.3
12/31/84 9.5 13.8 9.1 2.2 8.0 9.8 1.4
124 134 164 154 164 50 518
1/31/86 7.9 7.9 10.1 7.8 7.3 7.5 7.5
2/28/84 8.1 9.3 11.2 8.9 8.0 8.9 8.7
3/31/84 8.6 9.1 1.3 8.6 8.3 8.4 8.3
4/30/84 7.9 9.7 11.6 °.5 8.6 9.2 9.0
5/31/84 8.6 8.1 10.4 7.8 7.8 8.0 7.7
6/30/84 7.5 °.7 11.5 9.4 8.3 9.0 8.9
7/31/84 8.1 8.6 1.0 8.3 7.8 8.1 7.6
8/31/84 8.0 9.4 10.9 %1 8.3 9.0 8.8
9/30/84 8.5 $.1 1.5 8.8 7.9 8.2 8.0
10/31/84 8.6 10.2 12.0 9.8 8.7 9.4 9.3
11730784 8.7 9.0 11.5 8.9 8.4 8.2 8.7
12731784 8.7 9.8 11.5 9.4 8.3 8.9 9.2
TARLE 18
SEMIAMIAL
GAMMA EXPOTURE RATE(UR/MR)
PERTOD LOCATIONS
BONG o1 02 03 0% 0s 04 07
6730 84 a7 13.2 8.3 8.7 6.9 8.8 10.5
12/31/84 9.2 13.6 8.6 9.0 7.8 9.2 11.1
124 134 164 154 164 508 538
6/30/84 8.1 9.0 1.0 8.7 8.0 85 8.3
12/31/84 8.4 9.3 1.4 9.0 8.2 8.7 8.6
(a) Not actual dates. TLD's are changed near the end of each month.

(b) Results are +/- 10%Z.

MILLSTONE POINT

TAELE 1A
MONTHLY

GAMMA EXPOSURE RATEIUR/HR)
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TABLE 4A

AIR PARTICULATES "
GAMMA SPECTRA - JAN
trcr/ms)
ANALYSES
LOCATION CS-137 CS-134 RU-103 n-95 PUIRH)-106 K-40 T™-228 BE-7 -95
(+/=) (a/-1% (s/-) (/) (8/-) (s/-) te/=) te/=) ts/=)
1 0.0 ©0.002 0.0 ©0.002 0.0 0.003 0.0 0.005 0.0 0.020 0.0 0.020 0.0 0.006 0.100 0.030 0.0 0.004
2 0.0 ©0.002 09 0.002 0.0 0.003 0.0 0.003 0.0 0.012 0.0 0.6l¢ 0.0 0.0064 0.0700.020 0.0 o0.003
3 0.0 0.003 0.0 ©0.003 0.0 0.005 0.0 0.007 0.0 0.020 0.0 0.030 0.0 0.006 0.090 040 0.3 0.006
4 o.e ©0.002 0.0 0.002 0.0 0.006 0.0 0.005 0.0 0.0:0 0.0 0.030 0.0 0.005 ©0.100 0.030 0.0 0.0%¢
10 0.0 ©0.002 0.0 ©.002 0.0 0.006 0.0 0.005 0.0 0.020 0.0 0.020 0.0 0.005 0.110 0.0%0 0.0 0.095
11 0.0 ©0.003 0.0 ©0.006 0.0 0.006 0.0 0.008 0.0 0.0 0.0 0040 0.0 0.006 0.090 0.040 0.0 0.006
12a 0.0 0.001 2.0 0.002 0.0 0.002 0.0 ©0.003 0.0 0.010 0.0300.030 0.0 0.003 0.0800.02 0.¢ 0.002
13A 2.0 0.002 0.0 0.002 0.0 0.003 0.0 0.005 0.0 0.620 0.0 0.020 0.0 0.005 0.070 0.039 0.0 0.004
14A 0.0 0.003 0.0 ©0.003 0.0 0.006 0.0 0.007 0.0 0.000 0.0 0.030 0.0 0.006 0.020 0.049 0.0 0.006
154 0.0 0.002 0.0 ©0.003 0.0 ©0.006 0.0 0.006 0.0 0.000 0.0 0.030 0.0 0.006 0.100 0.030 0.0 0.005
16A 0.0 ©0.002 0.0 ©0.002 0.0 ©0.003 0.0 0.0064 0.0 0.000 0.0 0.020 0.0 0.004 0.0%0 0.030 0.0 0.004
538 0.0 ©0.002 0.0 ©0.003 0.0 ©0.005 0.0 0.008 0.0 0.0 0.0 0.030 0.006 0.006 0.090 0.040 0.0 0.008
TABLE 4B
AIR PARTICULATES
GAMMA SPECTPA - FEB
(FCI/M3)
ANALYSES
LOCATION CS-137 €s-134 RU-103 IR-95% RU(PH)-106 K-40 TA-228 BE-7 NB-9S5
(/=) (+/-) (/=) (a7 (e/-) (+/-) (+/-) (s/7-) (s/=)
1 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.005 0.0 0.020 0.0 0.020 0.0 0.006 0.050 ©0.%20 0.0 0.003
2 0.0 ©0.002 0.0 ©0.002 0.0 0.003 0.0 0.006 0.0 0.014 0.0 0.002 0.0 0.005 0.0%0 0.020 0.0 0.003
3 0.0 0.003 0.0 ©0.006 0.0 0.006 0.0 0.009 0.0 0.030 0.0 0.040 0.0 0.009 0.100 0.040 0.0 0.C06
- 0.0 0.003 0.0 0.003 0.0 0.0064 0.0 0.006 0.0 0.02 0.0640 0.050 0.0 0.008 0.080 0.030 9.0 0.004
10 0.0 0.002 ©0.0 ©0.002 0.0 0.006 0.0 ©0.005 0.0 0.020 0.0 0.020 0.0 0.005 0.050 0.030 0.0 0.003
11 0.0 ©0.003 0.0 0.006 0.0 0.006 0.0 0.008 0.0 0.030 0.0 0.040 0.0 0.010 9.100 0.040 0.0 0.005
12A 0.0 0.002 ©0.0 ©0.002 0.0 0.003 0.0 0.006 0.0 0.0:0 0.0 0.02 0.0 0.005 0.05%0 0.030 0.9 0.003
134 0.0 0.002 0.0 0.002 0.0 0.0064 ©0.0 0.004 0.0 0.0J0 0.0 0.020 0.0 0.005 0.099 0.039 0.003 0.003
14A 0.0 ©0.003 0.0 0.003 0.0 0.005 0.0 0.008 0.0 0.030 0.0 0.030 0.0 0.008 0.0%0 0.040 0.9 0.006
15A 0.0 0.006 0.0 ©0.006 0.0 0.006 0.0 0.009 0.0 0.030 0.0 0.040 0.0 0.009 0.140 0.040 0.0 0.005
16A 0.0 90.002 0.0 ©0.002 0.0 0.003 0.0 0.005 0.0 0.020 0.0 0.030 0.0 0.004 0.050 g.02 0.9 0.003
538 0.0 0.0035 0.0 ©0.002 0.0 ©0.0064 0.0 0.005 0.0 0.000 ©.0 0.030 0.0 0.006 0.060 0.030 0.0 0.003
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TABLE 4D

AIR PARTICULATES
GAMMA SPECTRA - APR
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TABLE &4E

AIR PARTICULATES HP
GAMMA SPECTRA - MAY
(PCI/M3)
ANALYSES
LOCATION CS-137 cS-134 RU-103 IR-95 PUIRH)-106 K-40 TH-228 BE-7 HB-95
(/=) (¢/-) (s/=) (+/-) (/=) (a/-) (s/-) (/=) (s/-)
1 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.004 0.0 0.020 0.0 0.020 0.0 0,005 ©0.100 6.030 0.0 0.003
2 0.0 0.002 0.0 0.002 9.0 0.003 0.0 ©0.005 0.0 0.070 0.0 0.000 0.0 O 005 0.110 0.030 0.0 0.003
3 0.0 0.003 0.0 0.00% 0.0 ©0.005 0.0 0.006 0.0 0.00 0.0 ©0.030 0.0 0.008 0.1000.040 0.0 0.004
4 0.0 0.003 ©.0 0.003 0.0 ©0.004 0.0 0.006 0.0 0.020 0.0 0.030 0.010 0.007 ©0.110 0.030 0.0 0.005
10 0.0 0.002 0.0 0.002 0.0 0.003 0.0 ©0.004 0.0 0.020 0.0 0.002 0.0 0.005 0.080 0.030 0.0 0.003
11 0.0 0.003 0.0 ©0.003 0.0 0.005 0.0 0.007 0.0 0.0% 0.0 0.030 0.0 0.008 0.110 0.04C 0.0 0.005
124 0.0 0.002 0.0 0.002 0.0 0.003 0.0 ©0.006 0.0 ©0.015 0.0 0.015 0.0 0.004 0.060 0.020 0.0 0.003
13 0.0 0.002 0.0 0.002 0.0 0.002 0.0 0.006 0.0 0.020 0.9 0.020 0.0 0.004 L.050 0.020 0.0 0.C03
14A 0.0 0.00% 0.0 0.004 0.0 0.005 0.0 0.008 0.0 ©0.010 0.0 0.030 0.0 0.007 ©0.050 0.040 0.0 0.005
154 0.0 0.002 0.0 0.002 0.0 0.004 0.0 ©0.005 0.0 0.020 0.0 0.020 0.0 ©0.006 ©0.110 0.030 0.0 0.004
16A 0.0 0.002 0.0 ©0.002 0.0 0.003 0.0 0.006 0.0 0.0°0 0.0 0.02 0.0 0.004 ©0.110 0.030 0.0 0.003
538 0.0 0.003 ©0.0 0.006 0.0 0.006 0.0 0.008 0.0 0.0°0 0.0 0.004 0.0 ©0.009 0.070 0.040 0.0 0.005
TABLE &F
AIR PARTICULATES
GAMMA SPECTRA - JUN
(PCI/N3)
ANALYSES
LOCATION CS-137 cs-134 RU-103 IR-95 RUIRH)-106 K-40 TH-228 BE-7 NB-95
(+/=) (¢/-) (+/-1) (+/=) (/=) (e/<) (+/-) (/=) (s/-)
1 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.005 0.0 0.020 0.0 0.020 0.0 ©0.005 0.100 0.030 0.0 0.004
2 9.0 0.002 0.0 ©0.002 0.0 0.003 0.0 0.004 0.0 0.020 0.0 ©0.020 0.0 0.005 0.150 0.030 0.0 0.093
3 9.0 0.003 ©0.0 ©0.0064 0.0 0.005 0.008 0.007 0.0 0.030 0.0 0.030 0.0 0.009 0.120 0.040 0.0 0.005
4 n.a 0.003 0.0 0,003 0.0 ©.005 0.0 0.006 0.0 0.0%0 0.090 0.050 0.0 0.006 0.120 0.040 0.0 0.004
10 ¢.0 0.002 0.0 0.002 0.0 ©.006 0.0 0.006 0.0 0.000 ©0.0 ©0.030 0.0 ©0.005 0.110 0.030 0.0 n.006
11 0.0 0.003 0.5 0.004 0.0 0.006 0.0 0.006 0.0 0.030 ©0.0 0.03) 0.0 0.008 ©0.180 0.050 0.0 0.006
12A 0.0 0.002 0.0 0.002 0.0 0.003 0.0 ©0.006 0.0 0.C20 0.0 0.020 0.0 0.005 ©0.0%°0 0.030 0.0 0.C03
13a 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.005 0.0 0.0°0 0.040 0.040 0.0 0.005 ©0.150 0.030 0.0 0.093
14A 0.0 ©0.003 0.0 ©0.006 0.0 0.005 0.0 0.007 0.0 0.030 0.0 0.040 0.010 0.008 0.160 0.050 0.0 0.095
15A 0.0 0.003 0.0 ©0.003 0.0 0.006 0.0 0.006 0.0 0.030 0.0 0.040 0.0 ©0.007 0.140 0.040 0.0 0.0604
16A 0.0 0.002 0.0 0.003 0.0064 0.006 0.0 ©0.005 0.0 0.020 0.0 0.030 0.0 0.006 0.120 0.030 0.0 0.004
538 0.0 0.006 0.¢ 0.006 0.0 0.006 0.0 0.007 0.0 0.030 0.0 ©0.005 0.0 0.009 0.140 0.05¢ 0.0 0.005



TABLE 4G

AIR PARTICULATES L
GAMMA SPECTPA - JUL
(PCI/MN3)
ANALYSES
LOCATION CS-137 csS-134 RU-103 IR-95 RUIRH)-106 K-40 TH-228 BE-7 NB-95
(+/~) (s/-) (+/-) (+/-) (+/<) (s/-) (s/-) (e/-) (/=)
1 0.0 ©0.002 0.0 0.002 0.0 0.004 0.0 0.006 0.0 0.014 ©0.0300.030 0.0 0,005 0.0600.020 0.0 0.004
2 0.0 0.002 0.0 0.002 0.0 0.003 0.0 ©0.0064 0.0 0.014 0.0 0,013 0.0 0.006 0.0 0.050 0.0 0.003
3 0.0 0.002 0.0 0.003 0.005 0,006 0.0 0.006 0.0 0.030 0.060 0.050 0.0 0.007 ©0.050 0.030 0.0 0.005
4 0.0 0.003 0.0 0.003 0.0 0.004 0.0 0.004 0.0 0.02 0.0 0.02 0.0 0.006 0.060 0.030 0.0 0.004
10 0.0 0.002 0.0 0.002 0.0 0.006 0.0 ©0.005 0.0 ©0.020 0.0 0.020 0.0 ©0.005 0.060 0.030 0.0 0.003
11 0.0 0.008 0.0 ©0.003 0.0 0.005 0.0 ©0.005 0.0 0.0%0 0.0 0.030 0.0 0.006 0.09 0.040 0.005 9.005
12A 0.0 0.001 0.0 0.001 0.0 0.003 0.0 0.004 0.0 0.0!14 ©0.0 ©0.020 0.0 0,003 0.0400.020 0.0 0.003
13A 0.0 0.002 0.0 0.001 0.0 0.003 0.0 0.003 0.0 0.012 0.0 0.020 0.0 0.003 0.0700.020 0.0 0.003
14A 0.0 0.003 0.0 ©0.003 0.0 0.005 0.0 0.006 0.0 0.020 0.0 0.030 0.006 0.006 0.070 0.030 0.0 0.006
15A 0.0 0.002 0.0 ©0.002 0.0 0.006 0.0 ©0.005 0.0 0.020 0.0 ©0.002 0.0 0.005 0.100 0.030 0.004 0.004
16A 0.0 0.001 0.0 0.002 0.0 0.004 0.0 0.004 0.0 o0.020 0.0 0.02 0.0 0.005 0.060 0.0309 0.0 0.093
538 0.0 0.003 0.0 0.003 ©0.0 ©0.005 0.0 0.007 0.0 0.0.0 0.0 0.030 0.0 0.007 0.020 0.030 0.0 0.005
TARLE 4H
AIR PARTICULATES
GAMMA SPECTRA - AUG
(PCI/M3)
ANALYSES
LOCATION CS-137 CS-134 RU-103 ZR-95 PUIRH)-106 K-40 TH-22 BE-7 18-95
(+/-) (/) (+/=) (/=) (/<) (/=) (4/<) (+/=) (4/=)
1 0.002 0.002 0.0 ©0.002 0.0 0.003 00 0.004 0.0 ©0.000 0.0 0.020 0.0 0.005 0.0790 0.02 0.9 0.003
2 0.0 ©0.002 0.0 0.002 0.0 ©0.00%5 0.0 0.004 0.0 0.020 0.0 ©0.030 0.0 0.006 0.1100.030 0.0 0.004
3 0.0 0.003 0.0 0.004 ©0.0 0.006 0.0 90.008 0.0 0.030 0.0 0,030 0.0 0.008 0.09 0.040 0.0 0.005
4 0.0 ©0.003 0.0 ©0.003 0.0 0.005 0.0 0.007 0.0 0.02 0.0 0.040 ©0.0 ©0.007 0.130 0.040 0.0 0.005
10 0.0 0.002 0.0 ©0.003 0.0 O0.003 0.0 0.005 0.0 0.020 0.0 0.030 0.0 0.005 0.0%0 0.030 0.0 0.C04
11 0.0 0.006 0.0 0.0064 0.0 0.006 O©0.0 0.006 0.0 0.030 0.0 0.030 0.0 0.009 0.090 0.040 0.0 0.006
12A 0.0 ©0.002 ©¢.0 0.002 0.0 0.003 0.0 0.C04 0.0 0.02 0.0 0.020 0.0 ©0.006 0.0 ©0.920 0.0 0.004
13A 0.0 ©.002 0.0 0.003 0.0 ©0.006 0.0 0.006 0.0 O0.020 0.0 0.030 0.0 0.006 0.09%0 0.030 0.0 0.004
14A 0.0 0.003 0.0 ©0.006 ©0.0 0.005 0.0 0.007 0.0 0.0%30 0.0 0.040 0.0 0.008 0.080 0.040 0.0 0.006
15A 0.0 0.003 0.0 ©0.003 0.0 ©0.004 0.0 0.005 0.0 0.920 0.0 ©0.030 0.0 0.904 0.1100.030 0.0 0.004
16A 0.0 0.002 0.0 0.002 0.0 ©0.003 0.0 0.005 0.0 ©0.0°0 0.0 0.020 0.0 0.006 0.0200.030 ©0.0 0.004
538 0.0 0.003 0.0 0.006 0.0 0.006 0.0 0.009 0.0 0.030 0.0 0.040 0.0 0.007 0.0%0 0.040 0.0 0.006
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TABLE 4K

AIR PAOTICULATES Lol
GAMMA SPICTRA - NOV
(pcI/ms)
ANALYSES
LOCATION CS-137 CS-1% RU-103 IR-95 PUIRH)-106 K-40 TH-228 BE-7 1R-95
(+/+) (/=) (/=) (s/-) te/-) (/=) (e/=) (+/-) (&/-)
1 0.0 0.002 0.0 0.002 9.0 0.003 0.0 0.003 0.0 0.0'6 0.0 0.020 0.0 0.0064 0.070 0.030 0.0 0.003
2 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.004 0.0 0.014 0.0 0.020 0.0 0.004 0.050 €.020 0.0 0.003
3 0.0 0.003 0.0 0.003 0.0 0.006 0.0 0.007 0.0 0.0.0 0.0 0.040 0.0 0.007 0.100 0.040 0.0 9.005
4 0.0 0.002 0.0 0.003 0.0 0.005 0.0 0.006 0.0 0,00 0.070 0.050 0.0 0.005 0.050 0.0%0 0.0 0.0%
10 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.005 0.0 0.020 0.0 0.020 0.0 0.005 0.040 0.030 0.0 0.004
11 0.004 0.003 0.0 0.003 0.0 0.00% 0.0 0.c07 0.0 0.000 0.0 0.040 0.0 0.007 0.120 0.040 0.0 0.005
12A 0.0 0.002 0.0 0.001 0.0 0.003 0.0 0.004 0.0 0.014 0.0 0.020 0.0 0.003 0.070 0.020 0.0 0.003
13A 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.003 0.0 0.0l0 0.0 0.020 0.0 0.004 0.020 0.039 c.0 0.003
16A 0.0 0.003 0.0 0.003 0.0 0.006 0.0 0.007 0.0 0.030 0.0 0.030 0.0 0.007 0.040 0.C40 2.0 0.005
154 0.0 0.002 0.0 0.002 0.0 0.004 0.0 0.005 0.0 0.020 0.0 0.020 0.0 0.005 0.270 0.030 0.0 0.005
16A 0.0 0.302 0.0 0.002 0.0 0.003 0.0 0.004 0.0 0.070 0.0 0.020 0.0 0.004 0.050 0.030 0.0 0.003
538 0.0 0.002 0.0 0.003 0.0 0.006 0.0 0.008 0.0 0.0%0 0.0 0.040 0.0 0.007 0.0%0 0.040 0.0 0.006
TABLE &L
AIR PASTICULAYES
GAMMA SPECTRA - DEC
(PCI/M3)
ANALYSES
LOCATION CS-137 cS-134 RU-103 IR-95 PUIRPH)-106 K-40 TH-228 BE-7 NB-95
(+/=) (¢/-) (+/=) (+/-) (/=) (s/-) (s/-) (e/-) (4/=)
1 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.004 0.0 1,020 0.0 0.020 0.0 0.00L4 0.100 0.030 0.0 0.003
2 0.0 0.002 0.0 0.002 v.0 0.003 0.0 0.004 0.0 2.015 0.0 0.020 0.0 0.005 0.0°0 0.030 0.0 0.003
3 0.0 0.004 0.0 0.004 0.0 0.005 0.0 0.009 0.0 0.040 0.0 0.040 0.0 0.008 0.130 0.040 0.0 0.006
“ 0.0 0.003 0.0 0.003 0.0 0.012 0.0 0.012 0.0 0.0% 0.110 0.040 0.0 0.008 0.120 0.07 0.0 0.015
10 0.0 0.004 0.0 0.004% 0.0 £.005 0.0 0.008 0.0 0.030 0.0 0.040 0.0 0.009 0.0%0 0.040 0.0 0.005
11 0.0 0.003 0.0 0.003 0.0 0.006 0.0 0.007 0.0 0.030 0.9 0.040 0.0 0.008 0.060 0.040 0.0 0.005
12A 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.003 0.0 0.020 0.0 0.020 0.0 0.005 0.0850 0.020 0.0 0.002
13A 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.005 0.0 g.020 0.040 0.040 0.0 0.005% 0.0%0 0.030 0.0 0.003
14A 0.0 0.004 0.0 0.004 0.0 0.005 0.0 0.009 0.0 0.030 0.0 0.040 0.0 0.010 0.050 0.040 0.0 0.005
15A 0.0 0.003 0.0 0.003 0.0 0.012 0.0 0.011 0.0 0.030 0.0 0.0 0.0 0.007 0.050 0.0460 0.0 0.013
15A 0.0 0.002 0.0 0.002 0.0 0.003 0.0 0.003 0.0 0.020 0.0 0.020 0.0 0.006 0.110 0.030 0.003 0.003
538 0.0 0.003 0.0 0.004 0.0 0.00%6 0.9 0.007 0.0 0.0%0 0.080 0.070 0.0 0.009 0.100 0.040 0.0 0.006
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LA-1640
(4/=)
0.0 4.00
0.0 8.00
0.0 4.00
0.0 S$.00
.0 4.00
0.0 4.00
0.0 6.00
4.00
0

(/<)
20.0
20.0
13.0
0.0

BA-140

0.0
0.0
0.0
0.0

4.0
4.0
4.0
4.0

£s-136
(4/~)
0.0
0.0
0.0
0.9
0.0
0.0

(s/-)
0.2
0.1
0.2
0.4
0.2
0.2

T-131
1

.0

TABLE 7
DAIRY MILK
(PCI/L)
(s/-)

0
4.0

CS-137

9.0
13.0
18.0
23.0

(/=)
0.3
0.4
0.3

SR-90
5.7
6.2
5.5

(¢/~)

--------------
-0.1
.

COLLECTION
DATE
1/ 9/84
2/ 6/84
3/ 5784
4/ 2/84
5/ 8/84
6/ 5/84
7/10/84
8/ 6/84
9/11/84
10/ 9/84
117 6/84
12/10/84%

19
19
19
19
19
19

LOCATION

3.00
.00

0.0
0.0

13.0
0.
9

3.0

(a)

33.0 0
0 0
12.0 0 0.1
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0.4

o e
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5.
13.0

0.1
0.1

3.0
3.0

oo
- O
L

19
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5.00
7.00
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4.00
%.00
5.00
4.00
5.00
3.00
3.00
3.00

0.0
0.0
0.0
0.0
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20.0
20.0
13.
0
15.0

0.0

0
0.0
0.0
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TABLE 8
GOAT MILK
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LOCATION

17
17

17
17

18
18

17
17

COLLECTION

DATE
6/12/84
9/19/84

6/12/84
9/19/84

6/12/84
9/19/84

6/12/84
9/19/84

6/12/84
9/19/84

6/12/84
9/19/84

SR-89
(+/-)
0.5 0.4
0.2 0.4
0.4 0.4
-0.2 0.6
C0-60
(#/-)
0. 3.
0. 3.
0. 5
0. 3.
RA-226
(+/-)
s2. 7.
86. 6.
37. 6.
0. 6.

SR-90
(e/=)
0.5 0.1
0.3 0.2
0.3 0.1
0.8 0.2
FE-59
(s/~)
0. T
0. 8.
0. s
0. 8.
TH-228
(+/-)
0. 8.
0 9.
0. 8.
0. 8.

TABLE 10

WELL WATER
(PCI/ZL)

cS-137 113
/=) (s/~)
0.0 3.0 0. 6.
0.0 3.0 0 _
0.0 3.0 0 6.
0.0 3.0 0 A,

IN-65 IR-95%
(s/-) (e/=)
0. a. 0. S.
0. 8. 0. 6.
0. 7. 0 5.
0. e 0 6.

BE-7 NE -

(e/~) (¢/~)
0. 0. 0 3
0. 0. 0 .
0. 0 0. W
0. 0 0. .

cS-134
(e/=)
0. 4.
0. 4.
0. ; %
0. .
PUIRHI-106
(e/=)
0 30.
0. 30.
0 30.
0 30.
H-3
(/<)
130 100
0 60
170. 120
210. 60

-

Mp
co-5a
(s/-)
0.
0. 3.
0. 3.
0. =
K-40
(+/=)
0. 30.
0. 30.
0. 30.
0. 30.



COLLECTION
LOCATION DATE sR-89
(+/=)
C0-60
(+/=)
RA-226
(¢/-)

These samples are not required.

TABLE 11
RESEPVOIR WATER

(FCIZL)
cS-1%7 I-1% CS-134
(o/=) (&/-) (e/-1)
IN-65 In-95 RUIRH)-106
(/<) (¢/=) te/=)
BE-7 NB -85 H-3
(¢/-) (¢/-) (4/-)

PAGE 1 Mp

-

-

-
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TABLE 13

MEAT, POULTRY & EGGS (a) e
(PCI/G)
COLLECTION
LOCATION DATE TYPE SR-89 SR-90 cs-1%7 I-13 csS-134 MN-54
(¢/~) (e/~) (¢/-) (/<) (a/-) (e/=)
co-58 co0-60 FE-59 IN-65 n-95 RUIRH)-106
(/<) (¢/-) (+/-) (¢/~) (¢/=) (s/=)
CR-51 K-40 RA-226 TH-228 BE-7 NR-95
(¢/=) (+/-) (8/-) (¢/=) (e/<) (s/-)

(a) Commercial samples for which feed was grown within 10 miles of the station were not available in 1984,
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4.0 DISCUSSION OF RADIOCHEMICAL RESULTS

Gamma Exposure Rate (Table 1)

The gamma exposure rate is determined from the integrated exposure
measured over a time period of approximately one month using CaFZ(Mn)
thermoluminescent dosimeters. These glass bulb dosimeters are

subject to inherent self-irradiation which has been experimentally
measured for each dosimeter. Consequently, the results shown in

Table 1 have been adjusted for self-irradiation effects. The range

of this correction is 0.3 uR/hr to 1.7 uR/hr with a mean of approximately
1 uR/hr.

The exposure rate measurements demonstrate the general variations in
natural background radiation between the various on-site and off-site
locations. These measurements exhibit the same trends as those

since 1978 and include gamma exposure from all sources including
cosmic, terrestrial, and artificial radioactivity. In particular,
the Weather Shack (location 02) experiences higher exposure rates

due to its proximity to granite beds while the Ledyard location
(location 14A) experiences relatively higher background exposure
rates than the other control lecations at Mystic, Montville, and 0ld
Lyme (locations 13A, 15A, and 16A).

Further evaluation of the monthly data reveals a decrease in background
during January of 1984, most probably caused by the extraordinary
large snowfall during this month and its resultant shielding

effect. Another decrease at some of the on-site locations only, is
noted during the months of May and June. The data during this time
frame indicates exposure levels slightly lower at some of the
on-site locations (Weather Shack (02), Navy Laboratory (05), Fox
Island (07), Millstone Environmental Laboratory (C8), and Bay Point
Beach (09)). This effect is attributable to Unit 1 being shutdown
for refueling and is consistent with data of past years. During
Unit 1 operation, a small increase in exposure rates is caused by
the direct exposure pathway of "skyshine" (i.e., scattered radiation
from nitrogen-16 decav in the turbine; this pathway is unique to
boiling water reactors). This direct exposure pathway decreases
rapidly with distance from the turbine building, to levels that are
virtually undetectable at the off-site locations. Special surveys
performed during 1980 with a high pressure ion chamber support this
premise. The maximum off-site direct exposure due to Unit 1 was
determined to be 0.2 uR/hr. The dose consequence attributable to
the direct dose is discussed in Section 5.0.

Increased exposure rate levels occurred during the 4th quarter of
1984. The increases are caused by the use of a new TLD reader to
measure the exposure of the TLD bulbs. Over the last five years, a
trend of decreased exposure rates have been observed (see Figure 4-1)
due to photomultiplier tube aging. In October, the new TLD reader
was placed into service and measured exposure rates have increased

to the magnitude of rates of years past.

With the installation of the augmented off-gas treatment system in
May of 1978, the plant effluents have decreased significantly to
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levels that are essentially undetectable by TLD's, even at the
onsite monitoring stations. The only appreciable effect, aside from
that of skyshine, seen in the TLD data is that attributable to the
variation in the background radiation which has been noted as being
consistent with previous years.

Air Particulates and lodine (Tables 2, 3, 4A-L and 5)

Air is continuously sampled at seven inner ring and five outer ring
locations by passing it through glass fiber particulate filters.

The filters are collected weekly and analyzed for gross beta activity.
Results are shown in Figure 4-2 and Table 2. Gross beta activity
remained at levels similar to those seen in 1982-1983. It failed to
show the typical increase in gross beta activity in the spring and
summer due to atmospheric nuclear testing in the northern hemisphere
as seen in 1981 and years prior to 1979 when above ground weapons
testing had taken place. Also noted in Figure 4~2, there was only

a slight variation between the activity measured at the inner and
outer monitoring stations and as such, it is concluded that the
plant contribution is negligible.

Charcoal cartridges are included at six of the air particulate
stations for the selective collection of atmospheric iodine. These
cartridges are analyzed on a weekly basis for I-131. Data in

Table 3 shows seven samples where 1-131 was detected above its MDL
and many other numerous positive values. However, these occur at
both indicator and contrcl locations and are, therefore, attributable
to statistical fluctuations in counting rather than actual I1-131.
This premise is supported by the absence of I-131 in any of the cow
milk samples. Milk from cows are much more sensitive indicators of
environmental I-131.

The air particulate samples that are utilized for the weekly gross
beta analyses are composited monthly and analyzed for gamma emitting
isotopes. The results, as shown in Tables 4A-4L, indicate the
presence of naturally occurring Be-7, which is produced by cosmic
processes. All other positive results are attributable to statistical
fluctuations in counting. These analyses indicate the lack of plant
effects.

For the measurement of Sr-89, Sr-90 and total cesium (Cs), the air
particulate filters are composited quarterly and analyzed by radio-
chemicai separation and appropriate counting techniques. The
results presented in Table 5 are much more sensitive indicators of
environmental radioactivity than gamma spectrum analyses, because of
the larger sample volume as a result of compositing and the higher
efficiency of beta counting. However, this higher sensitivity
.uffers from the drawback that it does not allow the separation of
Cs-137 and Cs-134. Therefore, the results presented in Table 5
include total cesium along with Sr-89 and Sr-90. The cesium levels,
as usual, followed the same trend as the gross beta results.
Tndicator (inner ring) and control (outer ring) locations had
comparable results, thus indicating that the total cesium is a
result of fallout from weapons testing.

4-2



The Sr-90 results exhibit the same trends as the gross beta and
Cs-137 results, remaining at low levels throughout 1984. As usual,
with the absence of fresh fallout, there were no detectable levels
of Sr-89 observed. Since there was no difference in measured levels
of Sr-90 between indicator and control locations and no measurable
Sr-89, there are no indications of any plant effects.

Soil (Table 6)

Soil samples are collected annually at six of the air particulate
monitoring locations. These samples are analyzed for strontium and
gamma emitting radionuclides. Detectable activity in soil samples
consisted of the fallout related nuclides of Sr-90 and Cs-137 and
the naturally occurring radionuclides, K-40, Ra-226 and Th-228. The
similarity of Sr-90 and Cs-137 levels to those observed for the past
ten years and the absence of the short lived nuclide of Sr-89 once
again indicate that these two nuclides result from weapons testing
and not from plant releases.

Cow Milk (Table 7)

The most sensitive indicator of fission product existence in the
terrestrial environment is usually the analysis of milk samples.
Airborne releases will typically be detected first in this media.

This in combination with the fact that milk is a widely consumed

food results in this pathway being the most critical. This pathway
also shows significant amounts of weapons testing fallout. Therefore,
this media should be carefully evaluated when trying to decipher

what are the actual plant effects.

Sr-90 and Cs-137 were routinely observed at levels similar to those
of the past. The three indicator locations exhibited higher values
than the control location. The range of results were 2.6 to 13.7 pCi/l
and 0 to 41 pCi/1 for Sr-90 and Cs-137, respectively. Detailed
analysis of this data has concluded that these levels are from
weapons testing and are not plant related (see Section 6.0 for
details to this argument). Sr-89 was not detected above the random
fluctuations in counting statistics. This is one indication that
the presence of Sr-90 is the result of weapons testing. Sr-89 has
only been seen in these samples during episodes of fresh fallout
from weapons testing.

Prior to 1982, Cs=137 for these samples was determined by cesium
chemistry and represented as total cesium. Analyses for the past
few years by gamma spectrometry have confirmed the cesium to be
Cs-137. Cesium chemistry allows a higher degree of sensitivity but
suffers the problem of possible interferences from other nuclides,
specifically Cs=134. In order to maintain "state-of-the-art"
techniques, the gamma spectrometry has been improved and cesium
chemistry discontinued. Thke only other nuclide detected by gamma
spectrometry was K-40.

No samples showed 1-131 detectable at levels greater than the MDL of
0.5 pCi/l. These results are consistent with previous v irs'
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results. Only during periods immediately following atmospheric
testing of nuclear weapons is I-131 usually detected.

Goat Milk (Table 8)

Goat milk samples can be a more sensitive indicator of fission
products in the terrestrial environment than cow milk samples. This
is dependent on a number of parameters, including: metabolism of
these animals, feeding habits, and feed type. Samples taken during
weapons testing periods have demonstrated higher uptake of fresh
fallout nuclides (Sr-89 and I1-131) at the indicator goat location.
This reason helps to explain the usual, higher than normal Sr-90 and
Cs-137 concentrations at the indicator location as compared to the
control location. One Sr-89 value exists above the MDL but is due
to statistical fluctuations in counting (confirmed by the fact that
a couple of large negative values also appear). The absence of
detectable Sr-89 seems to indicate the lack of any plant effects.
Therefore the levels of Sr-90 and Cs-137, consistent with those of
cow milk, are Jdue to the influence of previous fallout. For a
complete discussion of the variability of these nuclides, see
Section 6.0.

Two samples had an I-131 concentration above its MDL. Other positive
values were detected below the MDL. These levels are probably plant
related and as such the dose consequence is discussed in Section 5.0.

when the routine milk samples are unavailable, samples of pasture
grass are required as a replacement. These samples may also be
taken to further investigate the levels of radicactivity in milk.
In February, these samples were not available as a replacement at
either goat location. The data listed in this table are actually
the results for samples of broad leaf vegetation. Two samples were
collected in June and September as part of a new program. The
presence of Sr-90 and Cs-137 in these samples is consistent with
values seen in pasture grass samples of past years. Their presence
is most probably due to fallout. Because of the lack of Sr-89 and
Cs-134 in these samples, it is concluded that no plant effects are
seen in this media.

Well Water (Table 10)

The only detectable activity above the respective MDL's in well
water samples was that of H-3 and gross beta. Sr-90 was measured in
all samples, in all cases below its MDL. All were detected at
levels similar to those of the past eight years; comparable to
background concentrations shown at other locations (e.g., see Haddam
Neck Station Radiological Environmental Monitoring Program). There
was no station related activity measured in this media.
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Reservoir Water (Table 11)

Reservoir water samples are special samples not required by the
Environmental Technical Specifications. Previous data has shown the
lack of detectable station activity in this media. This fact and
the extremely unlikely possibility of observing routine plant
effluents in this media has resulted in discontinuing these samples.
In the event of widespread plant contamination, these samples would
be collected.

Fruits and Vegetables (Table 12)

Consistent with past years, this media did nct show any plant
effects. Concentrations of Sr=90 and Cs-137 remained at levels
similar to those observed for the past eight years. The absence of
detectable Sr-89 indicates that the Sr-90 is from weapons fallout.
The only other activity detected was naturally occurring K-40.

Meat, Poultry, and Eggs (Table 13)

The Environmental Technical Specifications require that these
samples be collected on an annual basis if they are available and if
their feed is grown within 10 miles of the station. However, no
such samples were avzilable, therefore, none were obtained.

Sea Water (Table 14)

These quarterly composites of weekly grab samples show similar
results to that of the previous seven years. The only detectable
activities observed above the respective MDL's are for K-40, H-3,
Beta Fraction Il and Beta Fraction IV. Sr-90 was detected, below
its MDL, at positive levels relatively consistent among locations,
suggesting that these levels are due solely to fallout. Typical
background levels of H-=3 are shown in all samples. This is unlike
1981 and 1983 when some plant related activity was detected. Values
for Beta Fraction 1l were consistent among locations while that for
Beta Fraction IV was higher at two of the indicator locations. The
variability is within detection limits, therefore, no plant effects
are observed.

Bottom Sediment (Table 15)

Similar to previous years, most bottom sediment samples exhibited

the presence of the naturally occurring radionuclides of K-40,

Ra=226 and Th-228. Cosmic produced Be-7 was also observed in a few
samples near its detection limits. Some of the samples exhibited
positive values of Sr-90 at levels below its MDL. No detectable
Sr-89 was observed. C(s-137 was detected at a level above the MDL at
an indicator location. However, the dose consequence of such a

level is much lower than those discussed in Section 5.0 and, therefore,
is considered insignificant. Traces of Cs-137 were detected in a

few other samples, however, its values do not increase with proximity
to the plant. Therefore these values seem fallout related.
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Aquatic Flora (Table 16)

Consistent with previous observations, the naturally occurring
radionuclide, K-40, was observed in all of the aquatic flora samples.
Sr-90 was also observed in all samples at positive levels, usually
below the MDL. Due to its consistency and the absence of detectable
Sr-89, it is believed to be a result of weapons fallout and not

plant related. Like the samples from 1983, there was no 1-131 seen

in these samples. However, there were other indications cf plant
effluents in this media. Co-58 and Co-60 were observed at levels near
those of 1983, These levels are well below those seen in 1975-1976.
Sampling of this media provides useful information because it 1s very
sensitive to plant discharges. However, since seaweed in this area is
not consumed, other media are utilized in the determination of dose
consequences (e.g., see shellfish and fish results).

Fish Flounder (Table 17A)

The activity in this media is the same as that for the past eight
years. The Sr-90 data consistently showed positive values, usually
at levels below its MDL. The only other radionuclide detected above
the MDL was naturally occurring K-40. Therefore, it is concluded
that plant effects for this sampling media are insignificant at all
locations.

Fish - Other (Table 17B)

Except for the quarry location, these fish samples exhibited data
similar to the flounder samples. For the off-site samples, the only
detectable activity seen above the MDL was K-40. However, as in
previous years some traces of plant related activity (Cs-137,
Cs~-134, and Co~60) were detected in one of the quarry samples (i.e.,
location 40B). The quarry location is not accessible to members of
the general public and with the dilution of the Long Island Sound,
the levels of radioactivity become undetectable in these samples
outside of Lhe quarry. Hcweve., using the concentrations measured
in the quarry and diluting th-m by (he appropriate near field
dilution factor for quarry discharges in.- the Sound, doses to the
maximum individual can be calculated. See Section 5.0 for these
results.

Mussels (Table 18)

As in previous years, positive values of Sr-89 and Sr-90 were

observed in many of the samples at levels below their respective

MDLs. The only other radiocactivity observed in mussels consisted of
naturally occurring K-40 and cosmic produced Be-7. Therefore, it is
concluded that plant effects for this sampling media are insignificant
at all locations.

Oysters (Table 19)

Native oysters are sampled at the Golden Spur (Location 30A) and
Quarry Discharge (Location 40B) locations; the latter being an extra
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location. The remair.ng locations utilize stocked oysters; trays
are kept at these sampling areas to guarantee samples and facilitate
sample collection. However, during the fourth quarter, the tray at
Black Point (Location 36) was destroyed by surf action.

The primary activity in most samples continued to be K-40. Low
positive values of Sr-90 were observed at random levels at all
locations. Two samples show the level of Sr-90 just above the MDL.
However, both levels occur at control locations, too distant from
the plant for the radioactivity to be plant related. Therefore, all
levels of Sr-90 are probably just traces of fallout. Further
confirmation of this is shown by the lack of detectable Sr-89.

Plant related activity is shown at two locations, the area within
500 feet of the discharge (Location 32) and the quarry discharge
(Location 40B). This activity included Co-60, Zn-65, Ag-110m, and
possible traces of Zr-95 and Ru-106. These locations are within the
plant discharge area, the one within 500 feet is actually at the end
of the quarry. Therefore, these samples tend to show higher levels
of activity than the mussel, clam, and lobster samples. The levels
of Co-60 and Ag-110m observed are similar to those seen for the past
six years. Since these two sample locations are onsite and not
available for public use, the actual concentration of radionuclides
in oysters available for public consumption is much less. The dose
consequenc: of radioactivity via this pathway is discussed in
Section 5.0.

Clams (Table 20)

The predominant activity in clams was naturally occurring K-40.
Similar to the 1980 and unlike the 1981-1983 samples, plant related
Co-60 was apparent in this sampling media. These samples further
demonstrate that the activity seen in the oyster samples decreases
rapidly with distance from the station.

Scallops (Table 21)

Samples for location 31B (Niantic Shoals) are scallops while for
location 40B (Quarry Discharge) they are crabs. Neither of these
species are required by the Environment Technical Specifications.
The only detectable activity seen in the scallop samples was naturally
occurring K-40. Sr-90 was observed at positive levels usually below
the MDL, but these levels are probably fallout produced. Two
samples listed as being from location 40B (Discharge Quarry) are
actually crab samples taken from the quarry. The crab samples
showed plant related concentrations of Co-60, Ag-110m and possible
traces of Ru-106. As mentioned above, these samples are within the
plant discharge, and as such, concentrations in food that the public
consumes would be much less. See Section 5.0 for a discussion of
the dose consequences.
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Lobsters (and crabs) (Table 22)

Strontium analyses indicated the presence of Sr-90 in many of the
samples, near and above the MDL, and Sr-89 below its MDL in all
samples. The Sr-90 levels were, on the average, similar to past
data. Due to the absence of detectable Sr-89, the Sr-90 is concluded
to be fallout related and not a result of plant effluents. Aside
from naturally occurring K-40, there were traces of plant related
Co-60 and Ag-110m seen here. These levels were similar to past

data.
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5.0 OFFSITE DOSE CONSEQUENCES

The off-site dose consequences of the stations' radioactive liquid
and airborne effluents have been evaluated using two methods.

The first method utilizes the stations' measured radioactive dis-
charges as input parameters into conservative models to simulate the
transport mechanism through the environment to man. This results in
the calculation of the maximum dose consequences to individuals and
the 0 to 50 mile population dose commitment. The results of these
computations have been submitted to the NRC in the Semiannual
Radiocactive Effluent Release Reports written in accordance with
Environmental Technical Specification 5.6.1b. This method, which is
usually conservative (i.e., computes higher doses than that which
actually occur), has the advantage of approximating an upper bound
to the dose consequences. This is important in those cases where
the actual dose consequence cannot be measured because they are so
small as to be well below the capabilities of conventional monitoring
techniques.

The second method utilizes the actual measurements of the concentrations
of radioactivity in various environmental mwedia (e.g., milk, fish)

and then computes the dose consequences resulting from the consumption
of these foods.

The results of both methods are compared in Table 5.1 for those
pathuays where a potential dose consequence exists and a compari

is possible. The doses presented in this table are the maximum
doses to an individual. That is, the dose is calculated at the
location of maximum effect from the plant effluents for that pathway
and for the critical age group. For example, the external gamma
dose is calculated for the site boundary location which is not only
the nearest but also has the greatest directional wind frequency and
fish and shellfish doses are calculated assuming they are from an
area within 500 feet of the station discharge.

As indicated by Table 5.1, there is also a direct gamma dose attributable
to the operation of Unit I. This direct dose is inherent to BWR's
(Boiling Water Reactors) and is due to direct and scattered radiation
(skyshine) of Nitrogen-16 high energy gamma rays from radioactive
steam in the turbine. It should be noted that the indicated dose

due to direct radiation is to the maximum individual and is corrected
for periods when Unit 1 is not operating (i.e., there is no direct
dose when steam is not generated). Summarizing the data in Table 5.1,
the maximum total doses to an individual are: 1.5 mrem whole body

to an adult, 3.2 mrem to an child's thyroid, and 0.05 mrem to an
adult's GI (LLI) (gastrointestinal tract-lower large intestine).

Since the maximum dose consequence to an individial is at the
location of highest dose consequence, doses will he less for all
other lecations. The average dose to an individual within 50 miles
from the site cannot be calculated using the second method. However,
the first method yields the following results for the period January~
December 1984 for the average individual:
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ANNUAL WEOLE BODY DOSE DUE TO AIRBORNE EFFLUENTS = 0.00076 mrem
ANNUAL WHOLE BODY DOSE DUE TO LIQUID FFFLUENTS = 0.000098 mrem

Thus, it can be seen that the average dose to an individual is much
less than the maximum dose to aa individual.

In order to provide perspective on the doses in Tatle 5.1, the
standards for 1984 on the allowable maximum dose to an individual of
the general public are given in 40CFR190 as 25 mrem whole body,

75 mrem thyroid, and 25 mrem any other organ. These standards are a
fraction of the normal background radiation dose of 125 mrem per
year and are designed to be inconsequential in regard to public
health and safety. Since plant related doses are even a smaller
fraction of natural background, they have insignificant public
health consequences. In fact, the plant related doses to the
maximum individual are less than of the variation in natural background
in Connecticut.
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PATHWAY

ATRBORNE_EFFLUENTS

1. External Gamma Dose
2. a. Inhalatioan

b. Vegetables

c. Goat's Milk

LIQUID EFFLUENTS

1. Fish

2. Shellfish

DIRECT DOSE

1. Skyshine

(2)

Max.

Max.

Max.

TABLE 5.1

COMPARISON OF DOSE CALCULATION METHODS
MILLSTONE NUCLEAR POWER STATION

ORGAN

. lad.

. Ind.

. Ind.

. Ind.

. Ind.

Ind.

Ind.

Ind.

Ind.

Ind.

-Whole Body
-Thyroid
-Thyroid

~Thyroid

-Whole Rody
-GI(LLI)(‘)
~Liver

-Whele Body

-GI(LLI)

-Whole Body

JANUARY -DECEMBER 1984

Unit 1
(BWR)

0.

036

.0015

.0080

.065

.00010

.00032

00014

.00009

L0004

(7)

meTHop 1 (1)
Unit 2
(PWR)

0.110

0.129

0.0150
0.0149
0.0201
0.0049
0.0287

N/A(6)

ANNUAL DOSE* (MILLIREM)
METHOD 2

Total

- 15

.13

8. 1.7

.50

.015

.015

.020

.0050

.029

(1)

0.07¢?

w, 3 <0.6

1.1

0.025
0.010

0.034

0.0009(8)

0.040(8)

l.3(9)



(1
(2)

(3)
(4)
(5)
(6)
(7)

(8)
(9)

Table 5.1 (¢ ontinued)

Method 1 uses measured station discharges and meteorological data as input parameters into conservative
transport to man models. Method 2 uses the actual measured concentrations in environmental media.

Maximum individual - The maximum individual dosc is the dose to the most critical age group (child for
inhalation, infant for milk, child for vegetables, and adult for the remaining), at the location of maximum

concentration of plant related activity. These locations are: external gamma dose-780m NE, goats milk-3200m ENE,

skyshine-1000m NNW. The doses for inhalation and vegetable consumption assume that the individual resides
at the peint of waximum quarterly dose. Therefore, his residence is subject to variation for conservatism.
ND - Not detectable - No plant related activity could be detected above natural background or above the
minimum detectable level (MDL). The value reported 1 the dose corresponding to the MPL.

GI(LLI) - Gastro Intestinal Tract - Lower Large Intes ine - the organ receiving the maximum dose via the
fish and shellfish pathways.

Based on measurements taken with a high pressure ion chamber.

Not applicable.

Based on calculations performed utilizing the computer code, SKYSHINE, developed by Oak Ridge National
Laboratories.

Based on measured levels in oysters. Doses due to consumption of clams would be approximately the same.
Based on prior measurements performed with a high pre sure ion chamber.






is generally uniform at all the indicator and control locations
for both the Millstone and Haddam Neck stations. Therefore it
can be concluded that the Sr-89 seen in milk is from recent
fallout. Similarly, the levels of airborne Sr-90 (and total
Cesium) are also generally uniform at all the air sampling
locations. However, with the longer half lives of these
isotopes, the same conclusion cannot be made. But, plant
related Sr-89 has never been detected in milk, therefore levels
of Sr-90 observed must be attributable to nuclear weapon's
testing.

3. Similar to Sr-89, Cs=134 can be used as an indication of plant
related Cs-137. Although not as conclusive as Sr-89, the lack
of any measurable Cs-134 in any of the milk samples suggests
that the Cs-137 is not plant related. This is further confirmed
by the evaluation of the air particulate data.

4. Since dairy milk sampling began in the 1960's, years prior to
plant operation, the immediate station areas have always shown
higher levels of weapons tailout related Sr-90 and Cs-137 (sce
Figures 6-1 and 6-2). The ratio of activity between the
locations has not changed with plant operation. All areas show
the same significant decrease in radioactivity since the 1964
Nuclear Test Ban Treaty.

5. Local variability of Sr-90 and Cs-137 in milk is common through-
vut the Luited States. Due to the variability im svii o
ditions, pasturing methods, rainfall, etc., it is the rule
rather than the exception. Therefore, it is not surprising that
certain farms have higher levels of radioactivity than other
farms. In fact, there are some cases where the farms further
from the station have hi her Sr-90 and Cs-137 values than the
farms that are closer to the station (e.g., see Haddam Neck
Goat Milk data.)

6. The goat farm with the highest levels of Sr-90 and Cs~137 has
also experienced the highest levels of short-lived activity
from the 1976 aud 1577 Chinese Tests. This indicates that for
some unknown reason this farm has the ability for higher
reconcentration. Special studies performed at this and other
farms failed to find any link to the plant.

Based on these facts, the observation that the station effluents are
responsible is obviocusly false. The cause must be one or more of
the other variables.

Northeast Utilities has carefully examined the data throughout the
year and has presented in this report all cases where plant related
radioactivity can be detected. An analysis of the potential exposure
to the population from any plant related activity has been performed
and shows that in all cases the exposure is insignificant.



As in previous years, this data is being submitted to, and will be
reviewed by the appropriate regulatory bodies such as the Nuclear
Regulatory Commission, Environmental Protection Agency and Connecticut
Department of Environmental Protection.



APPENDIX A

Cow and Goat Census for 1984




DAIRY COWS WITHIN 15 MILES OF MILLSTONE POINT

AS OF APRIL 1984

DIRECTION DISTANCE NAME AND ADDRESS NO. OF COWS

N 6 M. S. Douglas Morgan 7
16 Douglas lLane
waterford, CT 06385

N 12.5 M. Conrad Nelson 108
LB6 Fitch Hill Rd.
Uncasville, CT 06382
- Montville -

N 12.5 M, Leo Wrobe! 39
290 Fitch Hill Rd.
Uncasville, CT 06382
- Montville -

N 14 M. Wauwecus Farm Dairy Lo
RFD #2, Wauwecus Hill Rd.
Norwich, CT 06360
- Bozrah -

NNE 13 M Geer Hil) Farm L1
947 Co. Ledyard Hwy,
Ledyard, CT 06339

NE 11 M. Doris Lamb 6
99 Lambtown Rd.
Ledyard, CT 06339

NE 13.5 M. Henry Morgan 58
RFD £7, Box 1114
Ledyard, CT 06339

NE 14 M. Robert Cote 2
LB Town Farm Rd.
Ledyard, CT 06339

ENE 13 M. Charles Perkins 28
RFD #1 :
Stonington, CT 06378

ENE 14 M, Stone Acres Farm, Inc. 31
E. Piver, Mgr.
Box 222
Stonington, CT 06378

WNW 9.5 M. J. Ely Harding 60
Ashlawn Farm
0ld Lyme, CT 06371
.Lym-



DIRECTION

Whw

NNW

NNw

NNW

NNW

NNW

DAIRY COWS WITHIN 15 MILES OF MILLSONE POINT

DISTANCE

11 M.

11.5 M.

12 M.

13 M.

13 M.

AS OF APRIL 1984

NAME AND ADDRESS

Tiffany Farms
Sterling City Rd.
01d Lyme, (T 06371
- Lyme -

Raymond Muschinsky
Grassy Hill Rd.
East Lyme, CT 06333

Valley View Farm
Eugene Wiczewski
Darling Rd.

Salem, LT 06415

Robin & William Houser
Salem 4 Corners
Salem, CT 06415

Stuart Badhaic
Route 82
Salem, CT 06415

Garry Vaill
Forsythe Rd.
Salem, LT 06415

NO. OF COWS

70

27

24

24

34






DAIRY GOATS WITHIN 20 MILES OF MILLSTONE POINT

AS OF mMAY 1884

DIRECTION DISTANCE NAME AND ADDRESS NO. OF GOATS

WNW 20 M. Vicki Fonteneau 2
312 01d Deep River Tkpe.
Killingworth, CT 06417

Nw 5 M, Ron Birchall 6
339 Boston Post Rd.
East Lyme, CT 06333

Nw 5 M, George Scacciaferro 13
338 Boston Post Rd.
East Lyme, CT 06333

Nw 7 M. Tina Korineck 6
233 Upper Pattagansett Rd.
East Lyme, CT 06333

e ]LO M. E..";C,I '..“-c.' ‘
A.P. Gates Rd.
East Hadde \, CT 06423

NNW 13.5 M, Joseph DeVito 5
1454 01d Colchester Rd.
Oakdale, CT 06370

Nw 18 M. MaryAnn Halpin 3
Town St.
East Haddim, CT 06423
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Introduction

Northeast Utilities Service Company (NUSCO), acting as the agent for both
the Northeast Nuclear Energy Company (NNECO) and the Conmecticut Yankee
Atomic Power Company (CYAPCO), maintains a quality assurance (QA) program
of its primary contractor of radiological analyses, Chemical Waste
Management of Massachusetts, Inc., (Teledyne for H-3 in water samples).
This is accomplished by the use of the three quality control methods that
are speciiied in Radioassay Procedures for Environmental Samples, U.S.
Department of Health, Education, and Welfare (January 1967).

These three quality control methods are:

a) Duplicate analyses of actual surveillance samples with one
laboratory. This type of quality control allows an evaluation of
the contractor's precision or reproducibility of results.

b) Cross-check analyses of actual surveillance samples with more than
one laboratory. This intercomparison allows the determination of
what agreement the primary contractor has with another laboratory.

¢) Analyses of "spiked" samples. This type of quality control allows 2
check on the contractor's accuracy of results.

Additional QA programs are performed, these include: 1) Chemical Waste
Management's internal QA program, 2) Chemical Waste Management's
participation in EtA's Envirommental Radioactivity Laboratory
Intercomparison Studies Program, and 3) Nuclear Regulatory Commission =
State of Conmecticut Independent Verification Program.

Method

The number and type of QA samples are given in Table 1. In general, the
objective was to obtain between 10 and 20 percent of the samples as QA
samples. The results of the program are shown in Tables 2, 3, and 4.
These three tables correspond to the above methods of quality contro:.

For I-13]1 spikes in milk, the acceptance criteria is based on the
requirement that the measured value be within 30 percent of the spike.
The acceptance criteria for the remaining QA samples is based on the
standard deviation in counting statistics (1 sigma, 0) only. The
standard deviation is divided into the difference between the two
measurements (A). The result then should satisfy the acceptance criteria
as developed from the above-mentioned U.S. Department of Health,
Education, and Welfare cdocument. For all Geli analyses the acceptance
criteria is that A/0 be less than or equal to 3. For chemistry and beta
counting, where the overall error is expected to be higher than the
calculated error based on counting statistics only, the acceptance
criteria is that A/0 be less than or equal to 4.

Results

For Precision (Table 2), the requirement is that the unacceptable results
be less than 10 percent of the number of measurements for that type of
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mezsurement as shown for the totals. General statistics indicate that
this value should be approximately 2.5 percent for counting statistics,
but other non-counting statistical errors exist such as sample volume,
sampling, etc. Hence, 10 percent has been found to be reasonable
criteria. From the totals at the bottom of Table 2 this requirement is
satisfied for Ge(Li) and H-3 analyses. However, 11.1 perceut of the
Sr-90 analyses were unacceptable. All four sets of unacceptable
measurements were compared with the results of the secondary contractor.
Comparison indicated that the primary contractor's first analysis was
correct, and three of the four unacceptable measurements were
conservative.

For Interlaboratory Comparisons (Table 3) the requirement is less
stringent than both Precision and Accuracy, that is the unacceptable
results be less than 20 percent of the number of measurewents for that
type of measurement. As indicated by the totals on the bottom of
Table 3, the results are acceptable.

For the case of Accuracy, only the primary contractor need satisfy the
ccceptance criteria. The secondary contractor receives ouly a small
number of samples thus making the evaluation of the secondary contractor
difficult. The requirement that need be satisfied by the primary
contractor here is the same as that for Precision, that the unacceptable
results be less than 10 percent of the number of measurements for that
type of measurement. From the totals at the bottom of Table &4 this
requirement is satisfied for H-3 and I-131 (in air) analyses. This
requirement is just exceeded for Sr-89 and Ge(Li) analyses (14 aud

13 percent, respectively).

Investigations were performed for the other analyses that did not meet
the acceptance criteria. For the I-131 in milk analyses, problems of
previous years have remained. The switch from Cul to Pdl carrier has
impreved the results. Of the 6 unacceptable results, 5 occurred for low
spikes All five of these yielded conservative results, therefore, it
can be concluded that the data presented in this report for this type of
analysis, is conservative. The increased spiked I-131 in milk program
will continue.

For the Sr-90 and Sr-89 spikes in milk, the only unacceptable results
occurred in the same sample. The first Sr-90 resull was ~ 55 percent
low. Reanalysis indicated a value that was ~ 36 percent low. The first
Sr-89 result was high (by ~ 300 percent), indicating interference {rom
Sr-90. Reanalysis for Sr-89 was acceptable. For the three unacceptable
Sr-90 and two unacceptable Sr-89 results in water, five samples w2re
involved. Four of these were reanalyzed. The original Sr-90 results
were = 30 percent low. Reanalyses indicated acceptable results for these
three samples. The original Sr-89 results were only ~ 20 percent low.
Reanalysis of one of these indicated acceptable results.

Two fish spikes had Sr-90 results that were unacceptable. One sample was
reanalyzed; the Sr-90, however, remained unacceptable. This media often
preserts a problem because of calcium interferences and nonuniformity of
spikes. Therefore, no further investigation was deemed necessary. For
the two unacceptable Sr-90 results in air particulates, results were
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~ 60 percent low. Reanalysis of this media is not possible since the
whole samjle is destructively analyzed.

Air particulate Cs (chemistry) spikes had only two of eight spikes
meeting the acceptance criteria. However, all of these were within
" 30 percent, except for one which was 80 percent low.

For the Geli results, the calibration factors were at fault and these
have ' een corrected.

The gioss beta results, although only 3 of 13 results were acceptable,
has no analysis problem. The problem is related to the geometry of
spiking the filter paper. Corrective actions are being taken.

Conclusion

Based on the results discussed above, it is concluded that the results of
the routine measurements presented in the report are valid. The results
of primary contractor's participation in the EPA QA program confirms this
conclusion.



Table 1
Number of Quality Control* Samples

Number of

Sample Type QC Samples
Milk 51
well Water® 17
Sea Water® 2
River Water® 7
Soil 3
Bottom Sediment -
Aquatic Flora 4
Fish 12
Shellfish 4
Lobster 0
Fruits and Vegetables 0
Air Particulate - Gross Beta 13

- Iodine 11

- Geli 24

- Chemistry 8

*An additional program is performed by the contractor

a - Total for both Millstone and Connecticut Yankee

b - Depends on availability

¢ - QC breakdown does not include H-3 analysis; total number of tri-
tium QC samples was 31.

Number of Routine.
Required Samples "’

112
28
16

8
16
26
12
40
o
12
16

1113
424
252

84

b



Table 2

Precision
Acceptance Number of Measurements

Media Analysis Criteria Acceptable Unacceptable
Milk Srgg A/oS &+ 25 3

Sr137 A/os 4 27 1

Cs (Geli) AJos 3 27 1
Water H-3 A/oS & 8 0
Soil & Geaa's A/os 3 3 0
Bottom Sr A/os 4 2 1
Sediment
Aquatic Gega's a/os 3 5 0
Life Sr A/oS & 5 0
Total  Sr°° A0S & 32 4

Geli A/os 3 35 1

H-3 A/os & 8 0
*A difference between the two values

standard deviation



Table 3

Interlaboratory Comparisons

Acceptance Number of Measurements

Media Analysis Criteria Acceptable Unacceptable
Milk Sray A/0S 4* 1 0

Sr137 A/os 4 11 0

Cs (Geli) A/os 3 11 0
Water Srgo A/os & 7 0

H-3 A/os & 11 1
Soil & Ge&b's A/os 3 4 0
Bottom Sr A/os &4 4 0
Sediment
Aquatic Gegb's a/cs 3 10 0
Life Sr A/os & 9 1
Total  Sr°° A/o% & 3 1

H-3 A/os &4 11 1

Geli A/os 3 25 0
*A difference between the two values

standard deviation



Media

Milk

Water

Aquatic
Food and
ftlora

Air
Particulate

Total

Analysis
131

I 90

St89

Sr

Cs137

¢ 134
s

Geg
89
Sr

H-3

Gedd
Sr
sr89

Gross B
Geli
ngsche-1stry)

s
If31
(131

90
Sr
Sr89

Cs (chemistry)
Geli

H-
Il31 (air)

Gross B (air)

(milk)

Table &

Accuracy

(Results of Spikes)

Number of Measurements

Acceptable Unacceptable

Acceptance Primary Secondary Primary Secondary

Criteria Contractor Contractor Contractor Contractor
A s 30% 18 6 6 0
A/lo s & 7 4 1 0
Alo s & 7 4 1 0
A/g £ 3 8 4 0 0
A/o £ 3 7 - 1 0
A/o £ 3 11 6 1 0
Alo £ &4 9 6 3 0
A/lo £ &4 10 6 2 0
Alo £ 4 8 - 0 0
A/lo £ 3 0 1 2 1
A/o £ 4 0 2 2 0
A/ £ & 2 2 0 0
A/lo s 4 3 - 10 -
A/lo £ 3 21 . 3 _
A/o £ & 2 - 6 -
Ajo £ & 6 - 2 -
A/o £ 4 11 - 0 -
A 5 30% 18 6 6 0
A/lo £ 4 22 12 8 0
Alo £ &4 19 12 3 0
Alo £ &4 2 - 6 -
A/o £ 3 40 11 6 1
A/o £ 4 8 4 0 0
A/o £ 4 11 » 0 -
A/o £ & 3 - 10 -

difference between the two values
standard deviation



APPENDIX C

1983 Report Errata Sheet
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In collating copies of the Millstone 1983 Annual Environmental Operating
Report, a page was mistakenly left out of some distributed copies.
Attached is the missing page.
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