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EXECUTIVE SUMMARY

This report summarizes the Shoreham Nuclear Power Station's
(SNPS) Radiological Environmental Monitoring Program (REMP) for 1989.
During the first half of 1989 the plant was in a cold shutdown condition.
except for training criticals performed on January 3, 4, and 5. In June the
shareowners approved the Shoreham Settlement Agreement to transfer the
plant to the Long Island Power Authority (LIPA). In compliance with this
agreement the reactor was defueled during the summer and remains
defueled awaiting NRC approval for transfer of the plant to LIPA.

The objective of the operational REMP is to identify and measure plant
related radioactivity in the environment and calculate the potential dose to
the surrounding population. The operational phase uses the preoperational
baseline data to identify plant contributed radiation and evaluates the
possible effects of radiocactive plant effluents on the environment. The SNPS
REMP is designed to comply with the plant's Technical Specifications and
NRC Regulatory Guides.

The REMP data is acquired by sampling various media in the
environment which are then analyzed for any radiation present. Media
sampled within the aquatic environment included surface water, algae, fish,
invertebrates (clams, lobsters, etc.) and sediment. The atmospheric
environment was sampled for airborne particulates, airborne iodine and
noble gases. Milk, potable water, precipitation, game, fond products and soil
were obtained from the terrestrial environment. Direct radiation was
measured using thermoluminescent dosimeters (TLDs).

Radioactivity in environmental media varies from sample to sample as
well as geographically; therefore, a number of sampling locations for each
medium were selected using available metenrological, land and water use
data. Sampling locations are designated as either indicator or control
locations. The indicator locations are placed close enough to Shoreham so
that plant contributed radioactivity will be at its highest concentration. The
control sample locations are placed so that they will be beyond measurable
influence of Shoreham and any other nuclear facility. An exception to this

Port Jefferson Harbor. During preoperational testing aquatic samples
revealed the presence of low levels of fodine-131. An investigation revealed
that the iodine-131 was from area hospitals treating patients for thyroid
carcinoma. Thereafter, a second onshore aquatic background location was
sampled at the entrance to Mt. Sinai Harbor.

A number of radioanalyses were performed on each medium sampled.
All samples did not undergo all types of radioanalyses; only those analyses
appropriate for the particular medium were performed. The analyses
included gamma spectrometry, strontium-89 and -90, iodine-131, tritium,
gross beta radiation, direct radiation and noble gases.

ro



Dose calculations for the SNPS environs were performed using
positive concentrations of radioactivity detected in the samples collected.
In all cases the calculated doses were similar to the background doses
calculated for the previous years. Therefore, no environment radioactivity
was identifled as having originated from SNPS.
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THE PROGRAM

The Shoreham Nuclear Power Station's (SNPS) Radiological Environ-
mental Monitoring Program (REMP) is conducted in compliance with NRC
Regulatory Guide 4.15, licensing commitments, LILCO's Updated Safety
Analysis Report (USAR) 11.6, and Technical Specification Section 3/4.12.
The REMP was developed in general accordance with the NRC Radiological
Assessment Branch Technical Position (BTP)., Rev. 1, Nov. 1979, and
findings in the Environmental Report (ER) 6.1.5. All samples were
collected by personnel of the Long Island Lighting Compan‘y (Environmental
Engineering Department) or biological contractors hired for the coliection
of aquatic samples. A synopsis of the sampling program can be found in

Table 1. Maps and a description of sampling locations appear in Appendix
B

During 1989 sample analyses were perfurmed by Teledyne Isotopes
(TI) of Westwood, New Jersey (referred to throughout the text as "the labo-
ratory’), under contract to LILCO. A summary of analytical results appears in
Appendix A and individual analysis results in Appendix C. Aguatic sample
collections were performed by EA Engineering Science and Technology,

Inc. in the spring and Energy & Environmental Analysts Inc. (EEA Inc.) in
the fall.

Objectives

The objectives of the operational radiological environmental monitor-
ing program are:

. Identify and measure radiation and radioactivity in the plant envi-
rons for the calculation of potential dose to the population,

Verify the effectiveness of in-plant measures used for controlling
the release of radioactive materials.

Provide reasonable assurance that the predicted doses, based on

effluent data, have not been substantially underestimated and are
consistent with applicable standards.

Comply with regulatory requirements and SNPS Technical Speci-
fications and provide records to document compliance.
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B Sample Collection

1. Aquatic Environment

The aquatic environment at the SNPS site was examined by ana-
lyzing samples of surface water, fish, invertebrates, aqluauc plants and
sediment. Surface water samples were taken at six locations in May
and October using a Niskin bottle or by wading into the water and
filing a new two gallon polyethylene bottle. The samples were placed
in new polyethylene bottles following three rinses with the sample
medium prior to collection. Samples of Winter Flounder
(Pscudopleuronectes americanus). Windowpane (Sceyathalmus
aquosus). Searobin (Prionotus spp). Little Skate (Raja erinacea) and
Bluefish (Pomatomus saltatrix) were taken by trawl, sealed in plastic
bags. frozen, and shipped to the laboratory for analysis.

Invertebrate samples of American Lobster (Homarus ameri-
canus), Squid (Loligo pealeii) and Channeled Whelk (Busycon
canaliculata) were collected by trawl. Channeled Whelk were also
collected using pots. These invertebrate samples were sealed i plas-
tic bags, frozen and shipped to the laboratory for analysis. Blue
Mussels (Mytilus edulis) were collected by hand along jetties. Soft-
shell clams (Mya arenaria) and Oysters (Crassostrea virginica) from
Wading River were shelled and sealed in plastic bags, frozen and
shipped to the laboratory.

Aquatic plants (Fucus sp., Ulva lactuca, Enteromorpha sp., and
Codium sp.), among others were collected from along the shoreline,
then sealed in plastic bags, refrigerated and shipped. Deep water
sediment was collected using a Smith-Macintyre bottom sampler,
sealed in plastic bags, frozen and shipped. Beach sediment samples
were also collected, sealed in plastic bags, frozen and shipped to the
laboratory.

2 Atmospheric Environment

The atomspheric environment was examined by analyzing air-
borne particulates collected on Gelman Type A/E filters using low
volume air samplers (approximately 1 cfm). Airborne iodine was
collected by absorption on triethylenediamine (TEDA) impregnated
charcoal cartridges, manufactured by Scott, which were connected in
series behind the airborne particulate filters. The samplers used were
equipped with a vacuum recorder for sample volume correction to
ensure sample validity and to indicate any maintenance problems.
Should the sampler lose vacuum due to a leak the vacuum level reading
will drop to zero. Since this may occur without a corresponding loss
of elsctric supply the exact time of the maintenance problem will be
evident on the vacuum recorder chart.



Sample volumes were measured using dry gas meters and cor-
rected for differences between the actual pressure seen by the volume
meter and the average atmospheric pressure. Sample volumes are
corrected to standard pressure usin average weekly barometric pres-
sure (measured at Environmental ngineering Department, Melville)
and air sampler vacuum readings. Time totalizers indicate the dura-
tion of time the sample was taken.

Air samples were collected weekly at St, Joseph's Villa and ana-
lyzed for the noble gases krypton-85 and xenon-133. The samples
were collected using a modified low pressure air compressor. Outside
air is drawn into an interim holding tank evacuated to 20" Hg and then
transferred to a sample tank for transport to the laboratory foi

analysis.

Terrestrial Environment

The terrestrial environment was examined by analyzing samples
of milk, precipitation, potable water, game, food products, and soil.
When available, milk samples were collected from four locations
monthly, except during the pasture season (May through October)
when the sampling was increased to twice a month. Milk samples

were shipped on ice with sodium bisulfite (NaHSO3) preservative

added. Precipitation was collected at two locations weekly. In order
to ensure sufficient sample volume, weekly precipitation samples were

combined for a monthly sample composite. Potable water was col-
lected quarterly from three well locations. However, samples were
unavailable from well 1382 presumably due to a change in the water
table. Game samples of Raccoon, (Brocvon lotor) were obtained
semiannually from on site locations, sealed in plastic bags, frozen and
then shipped. Food products consisting of vegetables and fruit were
collected from area farm stands and shipped fresh to the laboratory.

Direct Radiation

Direct radiation levels in the environs were measured with
energy compensated calcium sulfate (CaS04:Dy) TLDs, each containing
four separate readout areas. The TLDs are annealed by LILCO prior to
placement in the fleld. Two TLDs were placed at 41 locations and
exchanged on a monthly and quarterly cycle. These 41 units include 4
additional TLDs that were added in 1989 at various area schools to
better determine direct radiation levels at these sites. The units were

then packaged and shipped to the laboratory for analysis along with a
control dosimeter.




C  Quality Assurance
1. Teledyne Isotopes

Teledyne Isotopes (TI) has an extensive quality assurance
program designed to ensure the precision and accuracy of the data
generated. An Interlaboratory Comparison Program is conducted with
the Environmental Protection Agency (EPA). e results of the Pro-
gram analyses are listed in Appendix E. Participation in this program
permits estimation of bias in Tl results from the deviation from the
"known" value given, or by comparison with means of all participants.
The TI Quality Assurance Program for Radiological Monitoring is
described in various Tl publications (references 15. 186, 17).

Approximately 10 percent of TI's total analytical effort 1s spent
on quality control including process quality control, instrument quality
control, intra and interlaboratory cross-check, and comprehensive
data review. In addition, LILCO specifically requires that two percent
of its analyses be duplicated for further quality control cross check.

Additional information on the LILC
is provided in NED 417 SEN A

General

The analytical data generated during the program are routinely
evaluated by the TI project leader who is the liaison with Long Island
Lighting Company's Environmental and Nuclear Engineering Depart-
ments. Several factors are important in the interpretation of the data.

These factors are discussed here to avold repetition in sections that
follow.

Within the data tables (Appendix C) an approximate 95 percent
(£2 sigma) confidence interval is supplied for those data points above
the lower limit of detection (LLD). These intervals represent the
range of values into which 95 percent of repeated analyses of the same

sample would fail. Tables C-20 and C-21 present typical and required
LLD's, respectively.

Results for each type
analysis performed. Means

grouped data represent sam variability. For

these calculations any values below LLD are considered to he at the




LLD. As a result, the means are biased high and the standard devia-
tions are biased low. When a group of data is composed of mainly LLD
values (>50%), averages are not calculated.

Grab sampling is a useful and acceptable procedure for taking
environmental samples of a medium in which the concentration of
radionuclides is expected to vary minimally with time or where inter-
mittent sampling is deemed sufficient to establish the radiological
characteristics of the medium. This method. however, is only repre-
sentative of the sampled medium for that specific location and instant
of time. As a result, variation of radionuclide concentrations in the
samples will normally occur. Since these variations will tend to coun-
terbalance one another, the extraction of averages based upon repeti-
tive grab samples is valid.

2. Gamma Isotopic Analyscs

SNPS Technical Specifications Table 3.12.1-1 requires that
analyses be performed on all media for gamma emitting radionuclides
which may be attributable to effluents from the plant. These analyses
are in addition to requirements for specific gamma emitters such as |-
131, Cs-134, Cs-137, Ba-140, Mn-54. Fe-59, Co-58, C0-60, Zn-65, Zr-
95 and Nb-95. Industry eéxperience suggests that these are the most
likely radionuclides to find their way into the environment from a BWR
nuclear power plant. Gamma spectroscopy is expected to identify
most other nuclides which may be discharged when the LLD's for
specified gamma emitters are met by this technique.

Tables 3.1 and 3.2 of the Shoreham Final Environmental
Statement list the calculated liquid and gaseous effluents by
radionuclide in curies per year. These release rates assume normal
operation of the plant, including anticipated operational occurrences.
Those nuclides listed in Tables 3. | and 3.2 which are not routinely
observable by gamma spectroscopy and which are not specifically
analyzed in other ways fall into two categories:

1. Those radionuclides with half-lives on the order of hours or
minutes which cannot accumulate appreciably in the environ-
ment (Na-24, Cu-64, Zn-69m. Zn-69, Sr-91, Y-91m, Y-92. Y-
93, Tc-99m. Rh-103m. Rh-105, Rh-106, Te-129. Te-131m,

Te-131, 1-132, 1-135, Ba-137m, Pr-143, Ce-143. Pr-144 and
W-187).

2. Those radionuclides with no gammas (P-32, Fe-55), those
with a trivial percentage of their transitions going by gamma
emissions (Y-91), or those with th«:* primary gamma occur-
ring at such a low energy and at su:" low abundance that it is



E.

not routinely observable in the presence of other gamma
activity (Nd-147). With only 10 pCi of Nd-147 calculated to be
released per year in Shoreham's liquid effluents, the nuclide
cannot be an important contributor to dose.

Dose Assessment

The methodology for determining doses is similar for all
pathways. Laboratory analyses from the REMP for each sample
e are compiled. Data from all locations taken on the same
ate are averaged to obtain the most reliable approximation of
the radioactivity concentration on that date for that sample type.
The averages of all dates are then taken to provide the best
approximation of radioactivity concentrations fui ihe year,

When an average value has been obtained which represents
a sample medium or an exposure pathway, it can then ve used to
calculate the dose for the year. Additiona! information, such as
the quantity of fish, milk, meat, vegetables, etc., consamed per

year by the maximum individual is also needed to calculate the
total dose (13).

The dose due to direct radiation exposure is monitored by
TLDs. The laboratory results for TLD's are expressed in dose
units directly and do not require any additional calculations.

The dose to the total body or to a specific organ is then
calculated by the product of the radionuclide specific dose con-
version factor for its applicable exposure pathway, the environ-
mental sample radionuclide concentration, and the ingestion or
inhalation rate of the sample or medium of interest. For

example, the following general equation expresses this
principle:

Dose =  Concentration X Quantity ingested X Dose factor
(mRem/yr) per sample per year

The sample concentration is typically expressed in pCi/l
or pCi/kg. For the ingestion pathway, the quantity ingested or
consumed per year is expressed in kg/year or 1/year. Finally, the
dose conversion factor is expressed in terms of mRem/pCi
ingested or inhaled.

10



Program Summary

Table 1 summarizes information on the REMP as performed
during the period of this report, January 1 through December
31, 1989. During this reporting period 3311 analyses were
performed on 2613 environmental samples. Appendix A
summarizes the analytical results obtained from the SNPS
REMP. The format used is that recommended in NRC
Radiological Assessment Branch Technical Position (BTP), Rev.
1, Nov. 1979. Appendix B describes the sample coding system,
which specifies sample type and relative locations at a glancs. In
addition, pertinent information on individual sampling locations,
and maps which show their geographic location, are included.
Appendix C presents the analytical results of the Shoreham
Nuclear Power Station's Radiological Environmental Monitoring
Program for the period January 1 through December 31, 1989.
Appendix D contains a synopsis of the analytical procedures used
in the REMP. Results of the EPA interlaboratory comparison
program can be found in Appendix E. Appendix F lists the
program exceptions for 1989, and Agpendtx G reports the land
use surveys performed by LILCO's Environmental Engineering
Department during 1989 in the vicinity of the SNPS. Common
and scientific names of species collected in the program are
presented in Appendix H.

11



TABLE 1

SYNOPSIS OF THE SHOREHAM NUCLEAR POWER STATION'S OPERATIONAL RADIOLOGICAL ENVIRONMENTAL
MONITORING PROCRAM FOR THE PERIOD JANUARY | THHOUGH DECEMBER 3!, i989

NUMBER ANALYSIS NUMBER
LOCATIONS COLLECTED FREQUENCY PERFORMED

Invertebratea

Aquatic Plants

Alrborne lodine Weekly

Noble Gas Weekly




TABLE 1 (Cont )

SYNOPSIS OF THE SHOREHAM NUCLEAR POWER STATION'S OPERATIONAL RADIOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM FOR THE PERIOD JANUARY | THROUGH DECEMBER 31 1989

SAMPLE SAMPLING NUMBER ANALYSIS NUMBER
TYPE FREQUENCY LOCATIONS COLLECTED ANALYSIS FREQUENCY PERFORMED

Terrestrial Environment
Milk Biweekly (1) 7 63 I-131 Biweekly 63
Gamma Biweekly 63
Sr-89 Monthly 43
Sr-90 Monthly 43
Potable Water Quarterly 3 11 Gamma Quarterly il
1-131 Quarterly 11
H3 Quarterly 11
— Precipitation Monthly 2 24 Gamma Quarterly 24
iy 1-131 Quarterly 24
H3 Quarterly 24
Game Semiannuai 1 2 Gamma Semiannual 2
Food Products Annual (2) 6 24 Gamma Monthly 24
i-131 Monthly 24
Sofl Every Three Years 10 10 Gamma Every Three Years 10
Sr-9¢ Every Three Years 10

Direct Radiation

TLDs Quarterly 41 160 Gamma Dose Quarterly 160
Monthly 41 3 484 Gamma Dose Monthly 484

(1) Milk is collected biweekly during the pasture season and monthly during the nongrazing season.

{2} When milk samples are discontinued food product samples are collected monthly during harvest if
necessary to comply with SNPS Technical Specification 3 12 1

(3} Four new TLD stations were added to the program in March 1989
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RESULTS AND DISCUSSION

The analytical results for the reporting period of January 1 through
December 31, 1989, have been divided into four categories: aquatic, atmo-
spheric, terrestrial, and direct radiation. The individual samples and analy-
ses within each category display the unique radiological characteristics of
that t of environment. Analytical results of the REMP are summarized in
Appendix A. The data for individual analyses are presented in Appendix C.

A Aquatic Environment

The aquatic environment in the vicinity of SNPS consists primarily of
Long Island Sound. The radiological characteristics were studied by
analyzing samples of surface water, Winter Flounder, Windowpane, Searobin,
Little Skate, Bluefish, American Lobster, Squid, Channeled Whelk, Blue
Mussels, Soft Shell Clams, Oysters, aquatic plants and sediment. The
samples were collected by LILCO's Environmental Engineering Department,
EA Engineering Science and Technology. Inc. and Energy & Environmental
Analysts Inc. (EEA Inc.) (under contract to LILCO).

- Surface Water (Table C-1)

Semiannual surface water samples were taken at six locations and
were analyzed for tritium, gamma emitters, jodine-131, and strontium-89
and strontium-90.

Three surface water samples analyzed for tritium showed detectable
levels of 200, 4400 and 4700 pCi/| respectively. The other nine samples
were below the lower limit of detection. Except for the two samples with
4400 and 4700 pCi/l, the results are consistent with tritium concentrations
observed in surface water during 1983 and 1984, the preoperational period,
and in 1985, 1986, 1987 and 1988. Both of the samples with high tritium
concentrations were from the same control location. No explanation has
been determined for these high concentrations.

Naturally occurring potassium-40 was measured in nine of the samples
with an average of 273 pCi/l and a range between 195 and 357 pCi/l. No
other gamma activity above the detectable levels was measured in the twelve
surface water samples as analyzed by gamma spectroscopy.

Surface water samples were also analyzed for iodine-131, strontium-
89, and strontium-90. None of these nuclides were observed within the
limits of detection.

15



Fish (Table C-2)

Twenty-nine fish samples were collected at three locations and the
edible portions analyzed for gamma emitters. Gamma spectrometry showed
potassium-40 present in all samples with an average concentration of 3981
pCi/kg wet and a range between 2060 and 5130 pCi/kg wet. Cesium-137
was detected in six samples with an average activity of 9.57 pCi/kg wet and a
range between 7.04 and 11.8 pCi/kg wet. These activities are less than
those reported in 1983 and 1984 during the preoperational period, and
comparable to those reported in 1985, 1986, 1987 and 1988,

3. Invertebrates (Table C-3)

Tweniy-five invertebrate samples, comprised of soft shell clams,
oysters, mussels, lobsters, squid, and whelks, were collected at six locations
and analyzed for gamma emitters, strontium-89 and strontium-90. Gamma
spectrometry showed detectable levels of potassium-40 in all samples,
ranging from 1470 to 4620 pCi/kg wet with an average activity of 2960
pCi/kg wet. Naturally occurring beryllium-7 was measured in one sample

with an activity of 91.9 pCi/kg wet. Neither strontium-89 nor strontium-90
was detected.

4 Agquatic Plants (Table C-4)

Marine algae, collected at six locations (ten samples) in Long Island
Sound and at one location in Wading River Marsh (two samples), were
analyzed for gamma emitters and strontium-89 and strontium-90. Gamma
spectrometry showed detectable potassium-40 in all samples ranging from
3310 tc 36100 pCi/kg dry with an average activity of 16598 pCi/kg dry.
Cesium-137 was measured in two samples with an average activity of 62.2
pCi/kg dry and a range of 40.4 to 83.9 pCi/kg dry. lodine-131 was detected
in one sample location 13G2 background site, at a level of 238 + 93 pCi/kg
dry. This iodine is believed to be from Port Jefferson area hospitals.
Naturally occurring thorium-228 was measured in nine samples with an
average activity of 383 pCi/kg dry and a range of 77.9 to 755 pCi/kg dry.
Radium-226 was measured in two samples with an average activity of 830

pCi/kg dry and a range of 801 to 858 pCi/kg dry. Strontium-89 and
strontium-90 were not observed.

8. Sediment (Table C-5)

Four offshore sediment samples were collected in April and May at
four offshore locations and analyzed for gamma emitters and strontium-89
and strontium-90. Gamma spectrometry showed detectable levels of
potassium-40 in all samples ranging from 1840 to 6410 pCi/kg dry with an
average activity of 3316 pCi/kg dry. Naturally occurring radium-226 was

observed in one sample with an activity of 699 pCi/kg dry. Thorium-228,
also naturally occurring, was measured all four samples within the range of




136 to 766 pCi/kg dry with an average activity of 356 pCi/kg dry. All other
gamma emitters were below the lower limit of detection.

Eight beach sediment samples were collected and analyzed for
strontium-89, stronttum-90 and gamma emitters. No strontium-89 was
detected. Strontium-90 was measured in one sample with an activity of 2.9
pCi/kg dry. All samples had measurable activities of naturally occurring
potassium-40 with an average activity of 2380 pCi/kg dry and a range of
1450 to 3540 pCi/kg dry. Radium-226 was measured in one sample with an
activity of 200 pCi/kg dry. All eight samples had measurable thorium-228
with an average activity of 141 pCi/kg dry and a range of 75.0 to 319 pCi/kg
dry. All other gamma emitters were below the lower limit of detection.

B Atmospheric Environment

The atmospheric environment in the vicinity of the SNPS was
examined by analyzing samples of airborne particulates and airborne iodine
at 16 sampling locations. TEDA-impregnated charcoal cartridges used to
collect airborne iodine were collected weekly and analyzed by gamma
spectrometry for jodine-131. Airborne particulate filters were collected
weekly and analyzed for beta emitters. Quarterly composites from each
station were analyzed for gamma emitters and radiostrontium.

1. Airborne Particulates (Tables C-6. C-7, and C-8)

Beta-emitter concentrations ranged from 0.004 to 0.060 pCi/m3

with an annual average for the 16 sampling locations of 0.018 pCi/m3
(Table C-6). Of the 847 measurements two were below the detection
limit, nominally 0.004 pCi/m3. Figure 1 shows the average weekly
gross beta fluctuations in airborne particulates from all stations for
1989. Figure 2 represents the average monthly gross beta results in

airborne particulates from January 1, 1977 through December 31,
1989,

Results of gamma spectrometry (Table C-7) showed detectable
levels of naturally occurring beryllium-7 in all sixty-four samples. The
average beryllium-7 activity in the quarterly analyses was 0.062
pCi/m3 with a range of 0.043 to 0.080 pCi/m3. Naturally occurring
potassium-40 was observed four times with an average of 0.008

pCi/m3 and a range of 0.0063 to 0.0114 pCi/m3. All other gamma
emitters were below the lower limit of detection.

The radiostrontium analyses (Table C-8) on the 64 quarterly

composites showed no detectable levels of strontium-89 or strontium-
90.




2. Airborme lodine (Table C-9)

Anzlytical results of airborne fodine-131 were all below the
lower limit of detection which ranged between <0.008 and <0.5
pCi/m3,

3. Noble Gas (Table C-19)

Air samples were collected weekly at St. Joseph's Villa and analyzed
for Krypton-85 and Xenon-133. Xenon-133 was not found in any
sample. All 53 samples had positive concentrations of Krypton-85
ranging from 26 to 46 pCi/m3, with an average concentration of 35

pCi/m3, similar to the average concentrations found during the
preoperational years,

Terrestrial Environment

The terrestrial environment in the vicinity of the SNPS was
examined by analyzing samples of game (raccoon), milk. food
products, rainwater and potable water and soll. Gamma spectrometry
was performed on all samples. In addition, iodine-131. strontium-89
and strontium-90 analyses were performed on the milk samples, while
tritium and ijodine-131 analyses were performed on the potable water
samples. Rainwater samples were an yzed for gross beta, trittum and

gamma emitters. Soll samples were analyzed by gamma spectrometry
and radiochemically for strontium-80.

1. Milk (Tables C-11 and C-12)

All of the 63 monthly and semimonth& cow and goat milk
e

samples analyzed for iodine-131 were below LLD which ranged
between <0.2 and <0.6 pCi/l. Naturally occurring potassium-40 was
observed in all the milk samples. The goat milk samples had an
average measurement of 1749 pCi/l and a range of 1390 to 2050 pCi/l.
The cow milk samples had an average concentration of 1073 pCi/|
with a range of 885 to 1470 pCi/l. Cesium-137 was detected in one of
the 40 goat milk samples with an activity of 8.5 pCi/l. Ten of the 23
cow milk samples had detectable measurements of cesium-137 with
an average of .4 pCi/l and a range of 4.7 to 16.2 pCi/L.

All other gamma emitters, as well as strontium-89 were below
the detection limit. Strontium-90 was observed in all 16 cow samples
and 22 of the 23 goat milk samples. In the 16 cow milk samples, the
average strontium-80 concentration was 5.7 pCi/l with a range from
0.55 to 14.0 pCi/l. For the 22 goat milk samples, the average
strontium-80 concentration was 2.5 pCi/l and the range was from 0.71
to 5.1 pCi/l. The activities reported for strontium-90 are consistent




with those found in cow and goat milk samples from 1983 to the
present.

2. Potable Water (Table C-13)

Ten potable water samples were collected at three locutions
during 1989. All trittum results were below the lower limit of
detection {100 pCi/1). No fodine-131 was measured above the lower
limit of detection which was between <0.2 and <0.3 pCi/l. Al other
gamma emitter, were below the lower limit of detection.

3. Game (Table -14)

Potassium-40 was observed in the two raccoon samples with an
average activity of 2360 pCi/Kg wet and a range of 2020 to 2700
pCi/kg wet. Cesium-137, the only other observed gamma emitter was
measured over a greater range of activity due possibly to seasonal
effects. The average cesium-137 acuvity was 263 pCi/kg wet and a
range of 34.1 to 492 pCi/kg wet. These results are consistent with
the previous several years. The average cesium-137 acuvity for 1988
was 307 pCi/kg wet with a range of 76.7 to 538 pCi/kg wet.

4. Food Products (Table C-15)

Twenty-four human food products from local farms were
analyzed, including tomatoes, potatoes, cabbage, lettuce, beets, onions,
strawberries, and corn. All umglea contained naturally occurring
potassium-40 with an average of 2895 pCi/kg wet and a range of 1490
to 6100 pCi/kg wet. Also naturally occurring beryllium-7 was observed
in one sample with a concentration of 266 pCi/kg wet. All other
gamma emitters were below the lower limit of detection. The samples
were also analyzed for fodine-131 b{' a radiochemical procedure. No

imi

acuvity was found. The detection t varied from 4 to 10 pCi/kg
wet.,

5. Precipitation (Table C-10)

Twenty-four precipitation samples were collected at two stations

during the twelve months and analyzed for gross beta, tritium and
gamma emitters.

Gross beta activity was measured in the 24 samples with an
average actvity of 5.5 and a range of 1.6 to 19 pCi/l.

Tritium was measured in five of the 24 samples with an average
activity of 176 pCi/l and a range of 120 to 250 pCi/1




Naturally occurring beryllium was observed in five samples. Two
samples from station 951 had an average of 59.6 pCi/l and a nn*c of
52.3 to 66.8 pCi/l. Beryllium was also observed in three samples from
station 12A1 with an average of 44.2 pCi/]l and a range of 43.4 to 45.8
pCi/1. All other gamma emitters were below detection limits.

6. Soll (Table C-16)

Soil samples are collected once every three years. They were
collected during 1989 from ten locations an analyzed for strontium-
80 and gamma emitters. Strontium-80 was detected in four samples
with an average activity of 23 pCi/kg dry and a range of 15 to 35
pCi/kg dry. Gamma spectrometry measured potassium-40 in all
samples with an average actMR' of 3849 pCi/kg dry and a range of
1800 to 7060 pCi/kg dry. aturally occurring radium-226 was
measured in six samples with an average activity of 1914 pCi/kg dry
and a range of 604 to 1620 pCi/kg dry. Thorium-228, also naturally
occurring, was measured in all samples with an average activity of 605
pCi/kg dry and a range of 256 to 1300 pCi/kg dry. Cesium-137 was
measured in eight samples with an av actvity of 242 pCi/kg dry

erage
and a range of 37.7 to 458 pCi/kg dry. A‘\ﬂ other gamma emitters were
below the lower limit of detection.

Direct Radiation (Tables C-17 and C-18)

Direct radiation measurements were taken monthly and
quarterly at 41 locations using Cu304:Dy thermoluminescent
dosimeters (TLDs). Four new locations were added to the program in
March 1989. TLDs were used to detect radiation levels near ground
level in the vicinity of the Shoreham site due to terrestrial and cosmic
gamma ray emitters and possible SNPS contributed direct radiation.
Figure 3 rrescnts a comparison of average TLD results from 1977 to
1889. All TLD results presented in this report have been normalized
to a standard month (30.4 days) to eliminate the apparent differences
causc. by the variations in exposure period. The average of the quar-
terly exposures was 3.6 mR/standard month and the average of the
monthly exposures was 3.6 mR/standard month. This is less than

quarterly and monthly values, respectively, measured during the
preoperational years 1983 and 1984.

DRose Assessment

Tables 2 summarizes the results of the dose assessment
determinations based on 1989 data




Initially, all positive concentrations of radionuclides in indicator
samples, as shown in Appendix A, were considered for inclusion in the
dose calculation. In an attempt to factor out as much of the
contribution due to natural and man-made background radiation as
possible, indicator and control sample results were compared. If the
control location results were greater than those at the indicator
location, the indicator sample results were not included in the dose
assessment. Surface water, aquatic plants and precipitation were not
considered as significant human exposure pathways, therefore, not
considered in the dose assessment. The dose due to standing on
soil/sediment was not calculated since this is accounted for in the
direct radiation dose. Also, potable water was excluded from dose
calculations because it {s not considered a pathway. (Since ground
water drainage is to the north, no water sources for drinking or
irrigation can be affected.)

Beryllium-7, potassium-40, radium-226, radium-228 and
thorium-228 are all naturally occurring isotopes and not likely to be
produced as a result of the operation of Shoreham. so they were
excluded. Krypton-85 was also excluded as an individual contributor
to dose since it is not absorbed or ingested and Is included in the
direct radiation component. The remaining positive isotope, cesium-
137, could be produced as a result of plant operation so it was
included in the dose calculations. It should be noted that cesfum-137
also exists in the environment as a result of atmospheric weapons
testing and the Chernobyl accident.

Comparison of the results of the dose assessment of 1989 with
those of the preoperational years 1983 and 1984, show similar results
for all three years. Doses calculated for 1983 were based on ingestion
factors for the average individual, whereas the maximum individual
ingestion factors were used in 1984 and 1989. This makes exact
comparison of the results difficult; however, the dose is directly
proportional to the activity in the medium: in all cases considered.
the concentrations found in 1989 are consistent with those of 1983.

It should be noted that cesium-137 found in game samples was
considered as a dose contributor by using ingestion factors for meat.
This i& highly conservative.
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TABLE 2
SUMMARY OF * USE DETERMINATION FOR 1aso

PATHWAY TOTAL BODY CRITICAL ORGAN TOTAL CRITYCAL

WOST SENSITIVE RADIOWNUCLEDY. ACTIVITY QUANTITY DONE. TACTOR DNAE FACTOR WDV DORY ORGAR DO

AGE GROUPE) OR TILD N MEDIUY mGEsTED 1 R iaia T8 A Sl 3 iR /v ) mBewm ov
RCERTEDNZ) Ty

Mk

Aduit Cs 137 85 pCi/l 310 1yr. 714 ES 109 E 4 Wver 188 F ) 287 E 1 Wver

Infant 330 1/yr 433ES 611 E-4 lver 121 E1 1.71 E+0 Wver

Game

Adult Cs 137 263 pCi/kg wet 110 kg/yri3) 714 ES 109 E 4 liver 207 E«0 315 E+O lver

Infant 41 kg/yrid) 462 E5 327E4bone 4098 FE | 3 52 E+0 bone

()
2)
3)

Compartson of the 1989 doses with those of the preoperational
From Table E£-5 maximum exposed individual. Reg Guide 1 100
From Tables E- 11, £ 12, E 13 and E 14, Reg Guide ; 100

Fears 1983 and 1984 shows no significant differences

Meat and Poultry pathway. Table £E-5. Reg. Guide | 109 Uilizing 110 kg/yr for adults and 41 kg/yr for children
as the quantity of game consumed results in a conservatively high calewiated dose
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CONCLUSIONS

Except for training criticals on January 3, 4 and 5,the Shoreham
Nuclear Power Station was in a cold shutdown condition during the first half
of 1989. After a'gproval of the Shoreham Settlement Agreement the unit
was defueled for the remainder of 1989.

Analyses of environmental samples show results consistent with those
found during the preoperational years of 1983 and 1984. In addition,
comparison of results reveals little difference between indicator and control

locations. Therefore, no isotopes could be identified as having originated
from SNPS.

Sensitive indicators revealed minute quantities of radioactive fallout
from the October 1980 atmospheric nuclear weapons test by the Peoples
Republic of China and the Chernobyl accident, in addition to radioactivity
remaining from two decades of atmospheric testing.

Aside from these anomalies in the environment, expected normal
background radioactivity has been measured in REMP samples. Aquatic and
terrestrial samples were analyzed and reflected the normal background
radiation found in the environment. The atmospheric environment was
sampled for airborne weekly gross beta results in airborne particulates from
January through December 1989. Figure 2 shows the average monthly gross
beta results in airborne particulates from February 1977 to December 1989,
Direct radiation levels were relatively low and approximately the same at all
locations. Figure 3 shows the average quarterly results in mR/standard
month from January 1977 to December 1989,
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APPENDIX A
RADIOLOGICAL ENVIRONMENTAL

MONITORING PROGRAM
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SHOREHAM NIUCLEAR POWER STATION DOCRET NO 50 322
SUFFOLK COUNTY. NEW YORK JANUARY 1| to DECEMBER 31. 1980

ANALYSIS AND LOWER LIMIT NTIMBF R OF

MEDIUM OR PATHWAY TOTAL NUMBER oF ALL INDICATOR LOCATIONS(3) LOCATION WITH HIGHEST MEAN CONTROL LOCATIONIY]  NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN (2) NAME MEANI2) MEANI2) REPORTED

(UNIT OF MEACUREMENT) PERFORMED LI (1) RANGE DISTANCE AND DIRFCTION RANGE RANGE MEASUREMENT
Potable Water H3 1o 100 0/7) N/A N/A o/ (1]
pC1/Mter) .

1-131 i0 02 /7 N/A N/A 10/ 0

Gamma 10

K 40 50 07 N/A N/A -10/3) 0
Came Gamma 2
(pCl/kg wet)

K 40 300 236012/2) I3S3 02 i W 23601(2/2) {o/0 0

(2020-2700) 12020-2700) :
Cs-137 7 2631(2/2) 1353 02 W 2€3{2/2) {0708 o
(34.1-492) (34.1 492)

Direct Radimt on Gamma 484
(mR/Standard month) Dose 15 316(412/412) 6A1 07 mt ESE 48012/12 38T2/7 0

Monthly 2. 6-60) 4.1.586) 2950

Gamma 160

Dose 15 3.6(136/136) 6A1 0.7 m ESE 4.8(4/4) 3.8(24/24) 0

Quarterly 2852 4450 3050

11} mumwmvhmwumaummmm“mwwm Typical LLDs were determined for each
nuchide as found on Tables C 20 and C 21

21 Means calculated using detectaile measurements only Fractions of detertable measurements in parent” ~~es

(&) MMMWUOMMWH Table 1.1



RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
SHOREHAM NUCLEAR POWER STATION DOCKET NO. 50 322

SUFFOLK COUNTY. NEW YORK JANUARY 1 to DECEMBER 31. 1989

NUMBER OF
MEIMUM OR PATHWAY TOTAL NUMBER oF &mem m_![m.- CONTROL LOCATIONIN  NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN (2) NAME MEAN(2) MEANI2) REPORTED
fUNIT OF MEASUREMENT) PERFORMED i m RARCE DISTANCE AND DIRECTION RANGE RANCE MEASURFEMENT
Alrborne Particuiates Gross Beta 847 4 184633 635) BA3 06 mi SSE 19(52/53) 186212/212) 0
(10 -3pCi/m3) (4 50) (7 60) 16-53)
Sr- 89 64 02 10/ 48) N/A N/A 10/16} o
o Sr-90 64 03 10/48) N/A N/A 1©/16) ]
Gamwna 64
Be 7 ' 62.0(48/48) 12D1 3.7 mi WSW  70.014/4) 61.0(16/16) o
43.1.80.1) 163.5 80 1) 148 0 69 5)
K- 40 5 7.02(3/48) 12G2 154 WSW  11.4(1/4) 11.401/716) o
16.33.7 04) 1
Alrhorne lodine 1131 847 10 10/635) N/A N/A 10/212) 0
(10 3pCi/m3) -

m mumwmﬂ-m“umouumnu-mmmmwm Typical LLDs were determined for each
muchide as fours! on Tables C 20 and C 21

MMMWWM Fmdmmhm,
m«mmmm.rnn«'mw«.n.rwnl
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RADIOLOTICAL ERNVIRONEERNTAL MONITORING PROCRAR SURIRSARY
DOCKET NO. 50 322

JANUARY 1 to DECEMBER 31. 1989

SHOREHAM NUCLEAR POWER STATION
SUFFOLK COUNTY. NEW YORK

ANALYSIS AND LOWER LIsrT

MEDIUM OR PATHWAY TOTAL BUMBER OF
S*MPLED OF ANALYSES DETECTION

UNIT OF MEASUREMENT] PERFORMED i m

CONTROL. LOCATIONT
BAF AN}
RAMCE

ALL INDICATOR LOTATIONS{3] LOCATION WITH HIGHEST MEAN
MEAN (2] NAME MEAN(2)

RANCE DISTANCE AND DIRECTION RANCGE

RENER
(pC1/Mey)

0/24) fo/i18

Thrljjhw'r"rlrngmlj]hw&ﬁh'bmwmvbwm Typacal 1LDs were determired for ench

rciide as fourd on Tables C 20 and C 21
Means calculated using detectable measurements only  Fractions of drtectable measiurements in parenthesrs

Indicator and control locations are noted In Appendix 3. Tabile 8 1

2021/22)
0.59-5.1)

1740(36 /36)
{1290 2050)

8.50(1/36)

852 108 mi SSE

I3B1 19m W

1381 19em W

7.M12/12)
10.55 149)

1BOSI17/1T)
{1640 2050)

8.50(1/17)

S.2(16/718)
0.55 14)

1186427 /27)
885 17000

8.38{10/27)
468 16.2)
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Slmxcamn.mm "Vlimliom:".m \
|
e o ey NALTSIS AND LowER L ocamony SSEmor
ALL INDICATOR LOCATIONS{ u!!:mmm CONTENN
SAMPLED OF ANALYSES DETECTYEON MEAN (27 NAME ME AN} REPOWTYD |
movm PERFORMED g1 in RANCE TASTANCE AND DIRFCTION RANCE RANCF MFASIH'RFMFNT |
|
Foord Prodacts Camma 24
PC1/kg wet)
i-131 1 10/18) N/A N/A 10/8) (]
X 40 300 2R23{18/18) 5C2 28mi E 3592(5/5) 311046/6) 0
e {1490 6100 (1920 s 100 {1540 4640)
=
Be 7 50 266(1/18) 52 218m E 266(1/5) 10/6) 0
Cs-137 13 10/18) N/A N/A {0/86) 0

m mmwmumwummnmm”mmwm Typtcai 11w were determined fow ench
muciide as fourd on Tabies C 20 and © 21

'
|
|
|
?
|
|
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SHOREHAM NUCLEAR POWER STATION DOCKET NO. 50 322

SUFFOLK COUNTY. NEW YORK JANUARY 1 to DECEMBER 31. 1989

ALL INDICATOR LOCATIONSD)]  LOCATION WITH HIGHEST MEAN
OF ANALYSES DETECTION

NUMBE &
CONTROL LOCATIONIY) NONROUTINE
MEANI2}

SAMPLED MEAN (2] NAME MEANIY)
{UNIT OF MEASUREMENT? PERFORMED i HANGE DISTANCE AND DIRFCTION BANCE RANCE MEASURFMENT
invertebrates Sr 89 25 1 10/15) N’A N/A 107100
pCl/kg wet) - -
Sr 90 25 1 0/15) N/A N/A 0710
Gamma 25
o
.- K 40 300 2926115/ 15) 3CI 29mi NE 334814 /4) 3026(10/10)
(2060 -5130) (1700 4020) 2500 4020 {1470-4620)
Be 7 40 10/15) 13F1 94 mi W 09%1/n 100 562/ 109 0
- 91 9 100
Cs-137 4 40/15) N/A N/A -10/10) 0

Th-228 7 40/15) N/A N/A 10/10) (4

m mmw«mmmmmumm-@mmwpuﬁ Typtcal LLDs were determined for each
muciide as foand on Tables C 20 and € 21

174] Means calculated vaing detectable measturements ondy Fmdm'mhm‘

31 indicator and control locations are noted in Appendix 13 Table B 1
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SHOREHAM NUCLEAR POWER STATION DOCKET NO. 50 322

SUFFOLK COUNTY. NEW YORK JANUARY 1 to DECEMBER 31, 1989

ANALYSIS ANT LOWER LIMIT

NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS(3) LOCATION WITH HIGHEST MEAN CONTROL LOCATIONIY)  NONROUTING
SAMPLED OF ARALYSES DETECTION MEAN (2) NAME MEANI2) MEANI2) REPOETYED
fUNIT OF MEASUREMENT] PERFORMFT) e m RANGE DISTANCE AND DIRFCTION RANGE RANCE MEASIHRZMENT
BSediment (Beach) Sr-89 ] 2 -10/5) N/A N/A 10/3 [4]
(pCi/kg dry) :
Sr-90 ] i 2.9(1/5) N/A N/A 40/ L]
Gamma R
K 40 900 2344(5/5) I3F1 94 mi W 3540417 1) 2440(3/3) 0
(1710 349100 {1450 3540)
Cs- 137 R -10/5) N/A N/A 10/3 0
Ra-226 200 20001 /5) 14A1 OB mt WNW 200{1/1) 10/ 0
Th-228 60 163(5/5) 2A4 0.4 mi NNE 224(2/2) 10413/ o
997 319 (128 319) {75.0 158)

m

mumwncbm“ummnnnm“mmwm Typtcal LLDs were determined for each
muchide as found on Tables C 20 and ¢ 21

mmm&hﬂd&msaﬁ Fmdhdahkmhm
mmmmmm“mwn‘ Tabie B 1
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SHOREHAM NUCLEAR POWER STATION DOCKET NO. 50 322
SUFFOLK COUNTY. NEW YORK JANUARY 1 to DECEMBER 31, 1989

ANALYSIS AND LOWER LIMIT NUIMBF 2 OF

MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS(3]  LOCATION WITH HIGHEST MEAN CONTROL LOCATIONIY) NONROUTINGE
SAMPLED OF ANALYSES DETECTION MEAN (2 NAME MEAN{2) MEANI2] REPORTED

(UNIT OF MEASUREMENT) PERFORMED m» m RANCGE DISTANCE AND DIRECTION RANGE RANCS MEASUREMENT
Sediment (Offshore) Sr RO 4 i 0/3) N/A N/A {0/1 0
(pC1/kg dry) - :

Sr- 90 4 09 0/3) N/A N/A 0o/n (4}

g Gamma 4
K 40 - 432003/3) I6B1 1.3 mi NNW 6410(1/1) 1840(1/1) 0
{2020 6410}

Cs 137 10 40/3) N/A N/A fo/n 0

Ra- 226 200 699(1/3) 16B1 1.3 mi NNW 699(1/1) o/n 0

Th-228 60 429(3/3) 16B1 1.3 mi NNW 766(17/1) i3sti/n 0

(161 7686) : :
m m*hﬂ“ﬂh“ﬂhhmm&m‘ﬂrmm Typical LLDs were det: . nined for each
on Tables C 20 and € 21

2 MM using detectable measurements only Fmd&m-hhlrmhm
m m«mwmmmmwn Table 2.1
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DOCKET NO. 50-322
JANUARY 1 to DECEMBER 31, 1989

NUMBF R
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS{3) LOCATION WITH HIGHEST MEAN CONTROL LOCATIONI3)  NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN (2} NAME MEAN{2) MEANI2)
fUNIT OF MEASUREMENT) PERFORMED fim m RANGE DISTANCE AND DIRFCTION RANGE RANGE MEASUREMENT
Boll Sr-90 10 09 24 8(4/9) 8A3 06 mi SSE asti/n -0/n
(pCi/kg dry) {16.-35) - -
Gamma 10
K-40 900 3492(9/9) 5F3 78mm E 7060(1/1) TO60(1 /1)
{1800 -6400) -
Cs- 137 10 252(7/9) BA3 06 ml SSE S32(1/1) 1891/
(37.7-456) . .
Ra-226 300 833(5/9) 5F3 78m E 162041/ 1) 182041/ 1)
{604 -1180) - -
Th-228 60 52719/9) 5F3 78mi E 1300(1/1) 1200€01/1)
(256-947) - .

m mun-m-:mmmuo.m-m-em
muclide as

on Tables C 20 and C 21

2 mmmm“msaq Fractions of
(&1} mmmmmmu.wnhwnl

media during the reporting perod Typtcal LLDs were determined for each
mmhmk’s
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SHOREHAM NUCLEAR POWER STATION

SUFFOLK COUNTY., NEW YORK

DOCKET NO. 50 322
JANUARY 1 to DECEMBER 31. 1989

ANALYSIS AND LOWER [iMrT

OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS{3) LOCATION WITH HIGHEST MEAN CONTROL LOCATIONIY}  NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN (2) NAME MEAN(2) MEANI2) REPORTED
(UNTT OF MEASURFEMENT) PERFGRMED [ BF) ] (5] RANCFE DISTANCE AND "IRECTION RANGE RANGE MEASUREMENT
Surface Water H3 12 100 o;/7 13F1 940 W 4550(2/2) 3100(3/5) o
{pCi1/Mter) - (4400 4700) {200 4700)
Sr-89 12 1 0/7) N/A N/A -10/5) o
Sr-90 12 05 0/7) N/A N/A 1075 0
Gamma 12
K 40 60 2571(5/7) 13G2 132mi W 295(3/3) 293(4/5 (L]
1211 314) (195.357) (195.357)
Fiahy Sr-89 29 07 0/19) N/A N/A -10/10) 0
(pCi/kg wet) - :
Sr-90 29 06 -0/19) N/A N/A -10/10) o
Gamma 29
K 40 300 4042(19/19) 3C1 29mi NE 421719/9) 3866(10/10) 0
{2060 5130) {2380-5130) 12540 -5000)
Th-228 7 10/19) N/A N/A 10/10) o
Cs-137 5 9.114/19) 13G2 132 W 10.4(2/10) 10.4(2/10) o
{7.04 10.8) 908 118 908 11.8)
m mumzuunchmmuummnwm“mmwm Typical LiDs were determined for each
ruclide as fo-wd on Tables C.20 and € 21
m MMMMWW rmamm.mm_
m m«mmmmmmmwahwnl




RADIOLOGICAL ERVIRONMENTAL MORITORING PROGCRAN SUMMARY
SHOREHAM NUCLEAR POWER STATION DOCKET NO. 50 32%
SUFFOLK COUNTY. NEW YORK JANUARY | to DECEMBER 31. 1989

ANALYSIS AND LOWER LIMIT
MEDIUR OR PATHWAY TOTAL RUMBER OF ALL INDICATOR LOCATIONSI3!]  LOCATION WITH HICHEST MEAR COSTROL LOCATIORS)
NAME IEAN(2)

SARPLED OF ANALYSES DETECTION MEAN (2)
fUNIT OF MEASUREMENT) PERFORMED fim mn RAMCE DISTANCE AND DIRECTION RANGE RANCE

4.5(24/248) 4812/12)

pCi/itter) (1619 (1.9 19

17615/24) I87(3/12)
(120 250) (150-250)

50.4(5/24)
{43 .4 66 .8)

0/24)

35.2(53/53) (35.2(53/53)
(26 -46) (26-46)

(0/53) N/A

The 11Ds quaied are the lowest actuad 1119 obtatned in the varions media during the reporting preword Typécal 11 (e were detrrmined fow esch

machide as found on Tables C 20 and € 21
RMeans caloviated neing detectable measirements ony Fractions of detectable measurerments in parentheere

Indicator and control locations are noted in Appendix 1. Table 12 |
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APPENDIX B
Sample Designation

LILCO's Radiological Environmental Monitoring Program (REMP) identifies samples
by a three part code. The first two letters are the power station identification code,
in this case "SN". The next three letters are for the media sampled.

SWA = Surface Water (Long Island Sound) GMK = Goat Milk

AQF = Fish (1) PWA = Potable Water (ground water)

AQl = Invertebrates (1) GAX = Game (1)

AQP = Aquatic Plants (1) FPV = Food Products (1)

AQS = Sediment FPF = Fruit

APT = Airborne Particulates IDM = Immersion Dose (TLD)

AlO = Airborne lodine NBG = Noble Gas

MLK = Milk RWA = Precipitation (Rainwater)
SOL = Soll

The last four symbols are a location code based on direction and distance from the
site. Of these, the first two represent each of the sixteen angular sectors of 22 1/2
degrees centered about the reactor site. Sector one is divided evenly by the north
axis, and other sectors are numbered in a clockwise direction, i.e., 2=NNE, 3=NE,

4=ENE, etc. The next digit is a letter which represents the radial distance from the
plant:

= On site location E = 4-5 miles off site
A = 0-1 miles off site F = 5-10 miles off site
B = 1-2 miles off site G = 10-20 miles off site
C = 2-3 miles off site H = >20 miles off site
D = 3-4 miies off site

The last number is the location numerical designation within each sector and zone.
€g. 123, for example, the designation SN-SWA-3C1 would indicate a sample in

the SNPS program SN, consisting of surface water SWA, which had been collected

in the 22-1/2 degree sector centered on the northeast axis (3) between the site

boundary and 2-3 miles off site (C). The number 1 indicates that this is sampling
station No. 1 in the designated area.

Sampling Locations

All sampling locations and specific information about the individual locations are

given in Table B-1. Tables B-2 through B-5 list the sampling locations and media
required by Technical Specifications.

(1) A more specific means of classification will be noted in the comment section
of each laboratory report for these samples. For example, AQ! will be
designated, in the sample description, as aquatic invertebrate. However, the
comment section will specify the sample type by the generally accepted
common name of the sample involved. In this case, clam, lobster. crab or
other aquatic invertebrate would be listed in the comment section.



APPENDIX B
Sampling Locations

Maps B-1, B-2 and B-3 show the locations of 1989 sampling stations with respect to
the site. These maps are tracings of portions of larger maps prepared bf' LCO's
Survey Division after an extensive land survey of REMP monitoring locations.
Additional information can be obtained by referring to the Site and Vieinity Map of
the Shoreham Nuclear Power Station (Map B-2), the map of Long Island and
Connecticut Shore (Map B-3) and by contacting either LILCO's Environmental
Engineering Department or Survey Division.

TOCATION TABLE B-1 "SAMPLE
SECTOR CODE LOCATION TYPE
N IS1 Beach east of intake, 0.3 mi. N IDM(*)
NNE 251 Well, on site, 0.1 mi. NNE PWA(*)
NE 381 Site Boundary, 0.1 mi. NE APT(®), A1O(*),IDM(*)
ENE 4S1 Site Boundary, 0.1 mi. ENE IDM(*)
E 582 Site Boundary, 0.1 m{. E IDM(*)
ESE 6S2 Site Boundary, 0.1 mi. ESE APT(*).A10(*),.IDM(*)
S 981 Service Road, 0.2 mi. S APT,AlO IDM(*),RWA
S 982 East Gate SNPS, 0.3 mi. S IDM(*)
W 1382 Well, on site, 0.2 mi. W PWA(*)
w 1383 Site Boundary, 0.2 mi. W IDM(*) GAX
WNW 1451 St. Joseph's Villa, 0.4 mi. WNW GAX
WNW 1482 St. Joseph's Villa, 0.4 mi. WNW IDM(*), NBG
NW 1581 Beach west of intake, 0.3 mi. NW IDM(*)
NNW 1652 Site Boundary, 0.3 mi, NNW IDM(*)
NNE 2A2 West end of Creek Road, 0.2 mi. NNE APT(*),A1O(*),IDM(*)
NNE 2A3 Residence, 0.3 mi. NNE APT AlO,IDM(*).PWA
NNE 2A4 Beach, 0.4 mi. NNE AQSI(*)
NE 3A2 Riverhead Town Beach, 0.7 mi. NE AQS
ENE 4A3 Wading River, Eastern Marsh, SWAAQLAQP.AQS
0.2 mi. ENE
ESE 6A1 Sound Road, 0.7 mi, ESE IDM(*)
SE 7A2 North Country Road, 0.7 mi. SE APT,AIO,IDM(*)
SSE 8A3 North Country Road, 0.6 mi. SSE APT,AlO,IDM(*)
SSw 10A1 North Country Road, 0.3 mi. SSW APT,AIOQ,IDM(*)
SwW 11A1 Site Boundary, 0.3 mi. SW IDM(*)
WSW 12A1 Meteorological Tower, 0.9 mi. WSW  APT,AlO.IDM(*).RWA
WNW 14A1 Brookhaven Town Beach, 0.8 mi. WNW AQS
NNW 16A1 Aquatic location, west jetty of intake  AQI.AQP

canal 0.4 mi. NNW

4¢



LOCATION TABLE B-1
SECTOR _ CODE LOCATION TYPE

ENE 4B1 Little Flower Institute, Wading River, 1.5 IDM
mi. ENE
ESE C 6Bl Remsen Road, Wading River, 1.6 mi. ESE FWA
SE 7B1 Overhill Road, Wading River, 1.4 mi. APT(®),
SE AlO(®),IDM(*)
7B3 Farm stand, 1.7 mi. E FPV
7B4 Wading River Elementary School, Wading IDM
River, 1.6 mi. SE
8B1 Farm stand 1.2 mi. SSE FPV(°),FPF
9B2 Shoreham-Wading River High School, IDM
Shoreham, )2 mi. §

12B2 Milier Avenue School, Shoreham, 1.6 mi. IDM
wWSsSw

13B1 Briarcliff Road, 1.9 mi. W GMK
16B1 Long Island Sound, 1.3 mi. NNW AQS SWA

3C1 Outfall area, aquatic location B-5, AQP.AQS
29 mi. NE
5C2 Farm, 28 mi. E FPV . FPF(®)
12C1 Local Store, McCarricks Dairy, 2.7 mi MLK
Wsw

14C1) Outfall area, aquatic location SWA(®) . AQF(*),
B-4, 2.1 mi. WNW AQI(®), AQP AQS

5D1 Wildwood State Park, 3.4 mi. E IDM(®)
S5D3 Wildwood State Park, 3.1 mi. E APT.IDM,AIO

12D1 North Shore Beach Substation APT AIQ IDM(®)
3.7 mi. WSW

S5E2 Calverton. 4.5 mi. E IDM(®)
CE1 LILCO ROW, 4.8 mi. ESE IDM(*®)
7E] Calverton, 4.9 mi. SE IDM(?)
8E1 Calverton, 4.4 mi. SSE IDM(°)
9E1 Brookhaven National Laboratory IDM(*)
S50mi. 8
10E1 Ridge Substation, 4.0 mi. SSW IDM(*®)
11E1 LILCO ROW, 4.7 mi. SW IDM(*®)

13E1 Longview Ave. and Rocky Point Landing IDM(®)
Rd., 45mi. W

SF2 Farm, 6.1 mi. E FPV

5F3 Farm, 78 mi. E APT AIO,IDM(*)
8F2 Goat Farm, Wading River Rd., 9.5 mi. SSE GMK

10F1 Goat Farm, 9.2 mi. SSW GMK(*)

13F1 Background aquatic location 9.4 mi. W AQLAQP SWA AQS




SAMPLE
TYPE

Francis Court, Hampton Bays, 19.0 mi. IDM(*®)
ESE

Wading River Rd., 10.1 mi. SSE APT AlO,IDM(?)

Dairy Farm, Center Moriches, 10.8 mi. MLK

SSE

MacArthur Substation, 16.6 mi. SW APT(®), A1O(®),
IDM(?)

Central Islip Substation, 18.9 mi. WSW  IDM(®)

Flowerfield Substation, 15.4 mi. WSW APT, AlIO,IDM(°)

Background aquatic location, 13.2 mi. W SWA(°) AQP,AQS

AQF("),AQI(®)

Farm, 25.8 mi. WSW FPV(°),FPF(*)
Farm, 32.1 mi. WSW FPV, FPF

Denotes Control Location
Denotes SNPS Technical Specification sampling locations and sample type.

Bottled Milk




REMP LOCATIONS REQUIRED BY
SNPS TECHNICAL SPECIFICATIONS

TABLE B-2

I Airborne Particulate and Airborne lodine Monitoring Stations

Location Codes

NURE?: © 473 SHOQOREHAM REMP Location Description
0

Al e Site Boundary, 0.1 mi. ESE

A2 2A2 West end of Creek Road, 0.2 mi. NNE
A3 381 Site Boundary, 0.1 mi., NE

A4 7B1 Overhill Road, 1.4 mi. SE

AS 11G1 MacArthur Substation, 16.8 mi, SW

TABLE B-3

Waterborne Monitoring Stations

Location Codes
Location Description

13G2 Surface, background area, 13.2 mi. W
14C1 Surface, outfall area, 2.1 mi. WNW

3C1 Surface, outfall area, 2.9 mi. NE

2S1 Potable Water, well on site, 0.1 mi. NNE
1382 Potable Water, well on site, 0.2 mi. W
2A4 Sediment, Beach, 0.4 mi. NNE

TABLE B-4
Ingestion Monitoring Stations

Location Codes
' SHOREHAM REMP Location Description

13B1 Goat Farm, 1.9 mi. W

10F1 Goat Farm, 9.2 mi. SSW

3C1 Fish and Invertebrates, outfall area.
2.9 mi. NE

14C1 Fish and Invertebrates, outfall area.
2.1 mi. WNW

13G2 Fish and Invertebrates, background.
132 mi. W

8B1 Local Farm, 1.2 mi. SSE

5C2 Local Farm, 2.8 mi. E

12H1 Background Farm, 25.8 mi. WSW




Location

DRI1

DR3
DR4
DRS
DR6
DR7
DRS8
DR9
DR10
DRI11
DR12
DR13
DR14
DR15
DR16
DR17
DR18
DR19
DR20
DR21

DR22
DR23
DR24

DR25

DR26
DR27
DR28
DR29

DR30

DR31
DR32
DR33
DR34
DR35
DR36
DR37

REMP LOCATIONS REQUIRED BY
SNPS TECHNICAL SPECIFICATIONS

TABLE B-5
Direct Radiation Monitoring Stations
Codes
Location Description
181 Beach east of intake, 0.3 mi. N
2A2 West end of Creek Road, 0.2 mi. NNE
381 Site Boundary, 0.1 mi. NE
481 Site Boundary, 0.1 mi. ENE
582 Site Boundary, 6.1 mi. E
652 Site Boundary, 0.1 mi. ESE
7A2 North Country Road, 0.7 mi. SE
8A3 North Country Road, 0.6 mi. SSE
9S1 Service Road SNPS, 0.2 mi. S
10A1 North Country Road, 0.3 mi. SSW
11A1 Site Boundary, 0.3 mi. SW
12A1 Meteorological Tower, 0.9 mi. WSW
1383 Site Boundary, 0.2 mi. W
1452 St. Joseph's Villa, 0.4 mi. WNW
1581 Beach west of intake, 0.3 mi. NW
1652 Site Boundary, 0.3 mi. NNW
SE2 Calverton, 4.5 mi. E
6E1 LILCO ROW, 4.8 mi. ESE
7E] Calverton, 4.9 mi. SE
8E1 Calverton, 4.4 mi. SSE
9E1 Brookhaven National Laboratory,
50mi. S
10E1 Ridge Substation, 4.0 mi. SSW
11E1 LILCO ROW, 4.7 mi. SW
12D1 North Shore Beach Substation,
3.7 mi. WSW
13E1 Longview Ave. and Rocky Point
Landing Rd. 4.5 mi. W
SD1 Wildwood State Park, 3.4 mi. E
S5F3 Dairy Farm, 7.8 mi. E
7B1 Overhill Road, 1.4 mi. SE
12G2 Flowerfield Substation,
15.4 mi. WSW
12G1 Central Islip Substation,
19.9 mi. WSW
11G1 MacArthur Substation, 16.6 mi. SW
8G1 Wading River Road, 10.1 mi. SSE
6G1 Hampton Bays Substation, 19.0 mi. ESE
6A1 Sound Road, 0.7 mi. ESE
2A3 Nearest Residence, 0.3 mi. NNE
982 East Gate SNPS, 0.3 mi. S
5D3 Wildwood State Park, 3.1 mi. E

50
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APPENDIX C
DATA TABLES
54



TABLE C-1
CONCENTRATIONS OF TRITIUM. STRONTIUM 89* and -90 AND GAMMA EMITTERS®®

IN SURFACE WATER SAMPLES
Results in Units of pCi/1 ¢ 2 sigma

LOCATION CODE COLLECTION DATE I-13q°°

SN-SWA-4A3 05/01/89 <04
SN-SWA -4A3 10/11/89 ( <03

SN-SWA-3C1 G4/25/89 100
SN-SWA-3C1 10/13/89 1060

SN-SWA-i3G2 (cl) 05/31/89 200 ¢+ 110
SN-SWA-13G2 (c]) 10/13/89 < 100
SN-SWA-13G2 (c}) 10/23/89 < 100

SN-SWA-13F1 (c]) 06/08/89 4400 ¢ 100 ()
SN-SWA-13F1 (c]) 07/31/89 4700 ¢ 200

SN-SWA-14C1 04/25/89 < 200
SN-SWA-14C1 10/13/89 < 100

04/25/89

Sr-89 results are corrected for decay to the sample stop date.
All other gamma emitiers not listed werz <LLD: typical LLD's are given in Tables C-20 and C-21.

1-131 resulis determined by radiochemical analysis.
Liquid scintifiation measurements gave results of 4 100+400 and 47004500 pCi/] on two separate recounts.

Denotes Control Location




TABLE C-2
CONCENTRATIONS OF STRONTIUM 89 AND 90 AND GAMMA EMITTERS®® IN FISH SAMPLES
Results in Units of PO/ kg fwet) + 2 sigma

LOCATION COLLECTION DESCRIPTION 8r-89 8r 90 K-¢0 Cs-137
cope DATE

SN-AQF 3C1 05/22/89 Little Skate <5 <1 3240 + 320 108 + 59
05/22/89 Searobin <2 <1 5050 + 510 < 10
05/22/89 Windowpane <2 <08 4320 + 430 842+ 467
05/22/89 Winter Flounder <07 <06 5090 + 510 <8
10/10/89 Blue Fish <3 <2 5130 + 510 < 10
10/10/39 Windowpane <4 <2 3770 + 380 < 10
10/10/89 Searobin < 20 <10 4360 + 540 < 60
10/10/89 Winter Flounder <3 <1 4610 + 460 <6
10/10/89 Little Skate <5 <3 2380 + 240 <7

SN-AQF-13G2 )  05/31/89 Windowpane <2 <1 3420 & 340 <8
05/31/89 Searobin <2 <09 4510 + 450 <9
05/31/89 Little Skate <5 <2 2540 + 250 <8
05/31/89 Winter Flounder <1 <08 5000 + 500 <6

- 10/11/89 Bluefish <1 <08 4320 + 430 908+ 515

10/11/89 Little Skate <3 <2 2840 + 280 118449
10/11/89 Winter Flounder <3 <2 4130 + 410 < 10
10/11/89 Searobin < 40 <10 4330 + 870 < 80
10/11/89 Windowpane <1 <1 3620 + 360 <7
10/11/89 Winter Flounder <3 <2 3950 + 390 < 10

SN-AQF-14C1 05/23/89 Little Skate <1 <1 25R0 + 260 <7
05/23/89 Searobin <2 <1 4630 + 460 < 10
05/23/89 Windowpane <0.7 <086 3700 + 370 103446
05/23/89 Winter Flounder <1 <08 4650 + 460 <5
10/12/89 Winter Flounder <2 <1 4110 + 410 7044+ 414
10/12/89 Searobin <20 < 10 4270 + 570 < 60
10/12/89 Bluefish <5 <4 4500 + 450 <20
10/12/89 Little Skate <3 <3 2060 + 210 <9
10/12/89 Windowpane <7 <4 4150 + 410 <20
10/12/89 Winter Flounder <2 <2 4210 + 420 <7

» Srﬂgmunsammmedbrdecaymlhesamplestopdak.
®* All other gamma emitters not listed were <1LD: typical LiD)'s are given n Tables C 20 and C-21.
{c1}  Denotes Control Location



TABLE C 3
CONCENTRATIONS OF STRONTIUM 89* AND 90 AND GAMMA EMITTERS®® IN INVERTEBRATE SAMPLES
Results in Units of pCi/kg fwet) ¢+ 2 sigma

COLLECTIOR
CODE DATE

SN-AQ! 4A3 05/01/89 Soft Shell Clams
10/11/89 Soft Shell Clams
10/11/89 Oysters

SN-AQ! 16A1 05/02/89 Biue Mussels
10/23/89 Blue Musseis

SN-AQI 3C1 05/22/89 Lobster
10/10/89 Squid
10/10/89 Lobster
10/13/89 Whelk

SN-AQ! 14C1 05/23/89 Lobster
06/08/89 Whelk
10/12/89 Squid
10/12/89 Squid
10/12/89 Lobster
10/13/89 Whelk

AAAAAA
OO =D W

e, »
AAAAAA

A
N

SN-AQI-13F1 (c}) 08/08/89 Blue Mussels

SN-AQI- 13G2 (ch) 05/31/89 Whelk
05/30/89 Bhise Mussels
05/31/89 Lobster
10/11/89 Lobster
10/11/89 Squid
i0/11/89 Lobster
10/11/89 Lobster
i0/13/89 Whelk
10/23/89 Blue Mussels

-

AAAAAAAAA
AAAAAAAAA
D - PR ]
538383

AAAAAAAAA

*  Sr-89 results are corrected for decay to the sample stop date
®*® Al other gamma emiiters not listed were <LLD: typical LLD's are miven in Tables C 20 and C 21

(1) Denotes Control Location
fa) LLD not met due to small sample size received
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TABLE C-4

CONCENTRATIONS OF STRONTIUM Roe and 90 AND GAMMA EMITTERS*

IN AQUATIC PLANTS
Resuits in Units of pCi/kg tdry) + 2 sigma

LOCATION COLLECTION Sr-89 Sr-90 Be-7 K-40 1-131 Ce-137 Ra-22¢ Th-228
DATE DATE

SN-AQP 4A3 05/01/89 < 30 < 20 1800 + 280 21000 + 2100 < 100 B39 + 260 < 600 511 ¢ 51

Chondrus

SN AQP 4A3 10/11/89 < 30 <6 1120 + 220 7650 + 760 < 90 404+ 190 B8C] + 349 630 ¢+ 63

Ulva Lact

SN-AQP-13F1 (cl) 06/08/89 < 30 < 20 660 + 264 36100 + 3600 < 300 < 30 858 + 482 < 50

Codium Sp.

SN-AQP-13G2 (c]) 05/30/89 < 20 < 10 530 + 214 21900 ¢+ 2200 238+ 93fa) < 30 < 600 145 &+ 38

Sp.

SN-AQP-13G2 (c) 10/23/89 < 30 < 10 < 100 2030 + 900 < 200 < 10 < 200 7794+ 89

Fucus. Sp.

SN-AQP-18A1 05/02/89 < 30 <7 1960 + 330 27700 + 2800 < 200 < 40 < 700 628 + 63

SN-AQP 14C1 05/24/89 <20 < 10 1240 + 300 21900 + 2200 < 100 < 40 < 600 397 + 56

Ulva Lact

SN-AQP 14C1 10/24/89 < 30 <2 495 + 173 3310 + 330 < 300 < 20 < 300 i81 4+ 18

Codium. Sp.

SN-AQP-3C1 05/24/89 < 30 < 20 166 + B2 7420 + 740 < 40 <10 < 200 121 + 20

Ulva Lact

SN-AQP-3C1 10/23/89 < 20 <20 1280 + 500 9970 + 1000 < 1000 < 60 < 900 755 + 76

Codium, Sp.

- SrBQresuhsmmedfotdccay(othsampksiopdﬂe.

** Al other emitters not listed were <LLD: typical LLD's are given in Tables €20 and C-21.
{a) Probably from area hospitals.
(cl) Denotes Control Location
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TABLE C5
CONCENTRATIONS OF STRONTIUM RO* AND 90 AND} GAMMA EMITTERS® IN SEDIMENT SAMPLES
Results in Units of pCi/kg fdry) + 2 stgma

LOCATION SAMPLE COLLECTION Sr-89 Sr-90 K-40 Ra-226 Th-228 Ce-137
CODE LOCATION DATE
SN-AQS-2A4 Beach 04/26 /89 <2 <1 2250 + 220 < 300 128 + 24 < 10
SN-AQS 2A4 Beach 10/18/89 <3 29+ 18 3410 + 550 < 700 319 ¢+ 37 < 30
SN-AQS-3A2 Beach 04,'26/89 <2 <1 2400 + 240 < 200 121 + 14 < 20
SN.AQS 3C} Offshore 04/25/89 < 1 <09 4530 + 450 < 400 359 ¢+ 36 < 20
SN-AQS-4A3 Beach 05/01/89 <1 <1 1710 + 220 < 300 146 ¢+ 18 = 20
SN-AQS-13G2 (c)) Offshore 05/31/89 <4 <1 1840 + 190 < 200 136 + 14 < 20
o SN-AQS-123G2 (cl} Beach 05/30/89 « 4 <1 2330 ¢+ 230 < 200 750+ 139 < 10
© SN AQS-13G2 icl) Beach 10/23/89 <5 <2 1450 + 2290 < 300 802+ 357 < 20
SN -AQS- 14A1 Beach 04/26/89 <2 <1 1950 ¢+ 190 209+ 114 997+ 168 <8
SN-AQS 14C1 Offshore 04/25/89 <1 <l 2020 + 200 < 200 161 ¢+ 16 < 10
SN-AQS- 16B1 Offshore 04/25/89 <3 <2 6410 + 640 699 &+ 359 766 + 77 < 30
SN-AQS-13F1 (c})) Beach 06/08/89 <4 <1 3540 + 350 < 300 158 + 24 < 20
29+18 2820 + 2885 480 + 708 298 + 6829
+2ad

*  Sr-89 results are corrected for decay to the sample stop date.
** Al other gamma emitters not listed were <LLD- typical LLD)'s are given in Tables C-20 and C 21
{cl) Denotes Control Location



TABLE C 6

CONCENTRATIONS OF GROSS BETA EMITTERS IN WEEKLY AIRBORNE PARTICULATES

Results in Units of 10 * pCi/m? + 2 sigma

LOCATION CODES

COLLECTION DATES SN-APT-2A2 SN-APT 2A3 SN-APT-381

APT-8S2 S.4-APT-7A2 SN-APT-7B1

{ch)

SN-APT-5D3 SN-APT-5F3 S8N-
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03/28/89-04 /04 /89
04/04/89-04/11/89
04/11/89-04/18/89
04/18/89-04/25/89
04/25/89 05/02/89

Denotes Control Location

{eh)



TABLE C 6 it oy )

ROSS BETA EMITTERS IN WEEKLY AIRHORNE PARTICULA =S

~
»

CONCENTRATIONS OF (

Resuits in Units of 10 ? pC/m? + 2 sipma

LOCATION CODES

-APT-2A2 SN-APT-2A3 SN-APT-381

-APT-6S2 SN-APT-7A2 SN-APT-7B1

(ch)

SN-APT-5D3 SN-APT-5F3 SN

COLLECTION DATES SN

mhem
L el ol SR
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05/09/89-05/16/89
05/16/89.05/23/89
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Lelcl ool o
o

R4+

Lol el ol o)

o e e

geng

Ll e el o)

ol SEE SR )

geng

neome

-
NN o©
- - -

e R ol ol )

L
0L -

05/30/8S 06 /06 /89
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06/13/89-06/20/89

06/20/89 06/27 /89

61

temOM™
halb AR S S
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06/27/89-07/03/89
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07/11/89-07/18/89
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07/25/89-08/01 /89
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o
a3

*TMHem

R
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L

TMem

e
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TMew

Rall ol SIS
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TMHe™

o e
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08/01/89-08/08/89

08/08/89-08/15/89
08/15/89-08/22/89

08/22/89-08/29/89

Results confirmed by recount: light deposit on air filter

Denot>s Control Location

fcl)
{a)



TABLE C-8 (ot )
CONCENTRATIONS OF GROSS BETA EMITTERS IN WEEKLY AIRBORNE PARTICULATES

Results in Units of 10 23 pCi/m® + 2 sigma

LDCATION CODES

-APT-381

APT-8S2 SN-APT-7A2 SN-APT-7B1

(L))

SN-APT-6D3 SN-APT-5F3 SN-

COLLECTION DATES SN-APT-242 SN-APT-2A3 s8N
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12/19/89-12/26/89

12/26/89-01/02/90

18+ 14 18+ 13 17+ 14

18+ 13

13

18 ¢+

14

17+ 14 17 +

17+ 10

Denotes Control Location
Sampler malfunction. no sample availabie
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Results in Units of 10 ? pCi/m? ¢+ 2 sigma

LOCATION CODES

8R-APT-10A1

¢t 2ad

SN-APT- 12D 8R-APY-12G32
(B

SR-APT-12A1

BN-APT-11G1
B

SN-APT-©S1

{ch)

COLLECTION DATES SR-APT-8AT ORN-APT-8G1

TeR e
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*TONOMe
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01/10/89-01/17/89

01/17/89-01/24/89
01/24/89 01/31/R9

/89.02/21/89
02/21/89 02/28/89

61/31/89-02/07 /89
92/07/89 02/14/89
= 02/14

03/14/89 03/21/89
03/21/89-03/28/89

02/28/82-63/07/89
03/07/89-03/14/89

03/28/89-04/04/89
04/04/89-04/11/89
04/11/89-04/18/89
04/:8/89 04/25/89
04/25/83.05/02/89

Denotes Conirol Location

{cl)




TABLE C-8 (Comt )

CONCENTRATIONS OF GROSS BETA EMITTERS IN WEEKLY AIRBORNE PARTICULATES

Results in Units of 10 ? pCi/m? + 2 sigma

SN-APT-12G2

SN-APT-12D1

SN-APT-11G1 SN-APT-12A1

LOCATION CODES

SN-APT-10A1

SN-APT-081

COLLECTION DATES SN-APT-3A3 SN-APT-AG1
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by a recount; light deposition on filter.
measurement gave result of 78 + 50

Denotes Control Location

Results confirmed

Second
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TABLE C-8 twn }
SN-APT-10A7 ON-APT-]IG1 GN-APT-12A1 BR-APT-12D1 SR-APT-12CG2

Results in Units of 1¢ 7 pCi/m? + 2 sigma
LOCATION CODES

SR-APT-231

;oMo
bl B I R

- O
O O o= o o

BN-APT-8G1

&
E
3
:
z
z
<
-
%
e
5
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:
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:
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Aot onmt

Denyotes Comtrol Location
Results contirmed by

COLLECTION DATES SH-APT-8A3
08/29/89-03/05/89
09/05/89 09/12/89
09/12/8% 09/19/89
09/19/89 09/26/89
09/26 /89 10/03/89

10/17/89 10/24/89

10/24/89 10/21/89
10/31/89 11/07/89

10/03/89 10/10/89
10/10/89 10/17/89
11/07/89-11/14/89
11/14/89-11/21/89
11/21/89-11/28/89
11/28/89 12/05/89
12/05/89 12/12/89
12/12/89-12/19/89
12/19/89- 12/26/89
12/26/89-01/02/90

feh)
fa)




TABLE C-7
CONCENTRATIONS OF GAMMA EMITTERS® IN QUARTERLY COMPOSITE OF AIRBORNE PARTICULATE SAMPLES

Results In Units of 10 7 pCi/m” + 2 sigma

FOURTH QUARTER

THIRD QUARTER
10/05/80-01 /T2/20

SECOND QUARTER
07 /93 /65-10/03 /%@

NUCLIDES FIRST QUARTER
03/28 /8807 /03/69

01/03/89-03/28/89

SN-APT 2A3

SN-APT-381

SN-APT-BD3

* Al other gamma emitters not listed were <LLD: typical LLDs are found in Tables C-20 and C 21.

741+ 74
<86
<03
<04

67.3+68
<9
<05
<05

663+ 66
<9
< 0.5
<04

63.7+65
< 10
<086
< 0.5

694 :+:69
< 10
<04
<05

637 +66
794 + 334
<03
<04

651+¢65
<8
<04
<03

600+ 84
< 30
<08
<08

676 +75
< 10
<05
<05

643167
<9
<03
<04

43.1+6.1
< 10
<06
<086

573+ 7.0
< 20
<06
< 0.7

586+ 59
< 20
<05
<05

438+ 48
<8
<04
<06

596 ¢+ 60
< 10
<05
<905

527 +523
<9
<05
<05

674130

598 + 215
794 2 334

585 ¢ 214




TABLE C-7 tcom )
CONCENTRATIONS OF CGAMMA EMITTERS® IN QUARTERLY COMPOSITE OF AIRBORNE PARTICULATE SAMPLES

Results in Units of 10 7 pCi/m? + 2 sigma

FIRST QUARTER
01/03/82-03/28/6D

NUCLIDES

SECOND QUARTER
03/28 /5207 /03 /58

THIRD QUARTER
07 /03 /80-10/03 /60

FOURTH QUARTER
10/C5 /68T /OR /€D

AVERACE
s o4

629+63
< 10
<05
<05

666 +67
<8
< 0.4
<04

SN-APT-882

635+ 63
<8
<04
<05

700+ 70
<8
<04
<04

SN-APT-7E1

* Al other gamma emitters

635+ 65
<9
<05
<05

718+ 72
<8
<04
<04

510+56
< 10
<C6
<05

555+60
< 10
<05

<05

669 +67
<9
<04
<04

65.1¢+67
<9
<04
<05

6189+62
<9
<03
<05

5.7+ 69
< 20
<07
< 06

not listed were <LLD: typical LLDs are found in Tables C-20 and C 21.

498 +53
<8
<04
<05

658+ 66
633 + 350
<04
<D4

421+ 50
< 10
<05
<05

504 ¢+ 50
< 10
<04
<04

6508 ¢+ 15.1

564+ 147

582+ 16.7




TABLE C-7 tcom )
CONCENTRATIONS OF GAMMA EMITTERS® IN QUARTERLY COMPOSITE OF AIRBORNE PARTICULATE SAMPLES

Results in Units of 10 2 pCi/m? ¢+ 2 sigma

LOTCATION
CODES

NUCLIDES

FIRST QUARTER
01/03/389-03/28/89

SECOND QUARTER
G3/28 /9867 /03/69

THIRD QUARTER
07 /03 /68-10/03 /98

FOURTH QUARTER
10/33/83-01 /02 /D

AVERAGE
+2ad.

SN-APT BA3

SN-APT 981

SN-APT-10A%

759+ 76
<8
<04
<03

632+63
<6
<04
<03

698+ 70
< 10
<05
<05

630+¢75
<9
<05
< 0.5

661 +66
<8
<04
<04

626 +63
< B
<04

554 +57
<8
<04
<04

656+ 66
< 8
<03
< 0.4

549+68
<9
<3

<05

613+ 76
< 20
<07
<08

582+7.1
<9
<05
<06

61.1+69
<9
<04
<04

® Ali other gamma emitiers not listed were <LLD: typizal LLDs are found In Tables C-20 and C-21.

520¢ 52
<6
<03
<03

5594+ 73
< 20
<06
< 0.6

626 +63
< B
<04
<04

513251
<7
<03
<03

622+ 219

615+ 126

603 ¢+ 125




TABLE C-7 ot )
CONCENTRATIONS OF CGAMMA EMITTERS® IN QUARTERLY COMPOSITE OF AIRBORNE PARTICULATE SAMPLES
Resuits in Units of 10 3 pCi/m? + 2 sigma

FOURTH QUARTER AVERAGE

THIRD QUARTER
10/008/F2-D1 /0% /OO +20d.

SECOND QUARTER
07 /03/8D-10/03/6D

NUCLUIDES FIRST QUARTER
TI/28 /8207 /03 /68

01/03/39-03/23/69

SN-APT-11G1
tel)

SN-APT- 1241

SN-APT-12D1

SN-APT-12G2
{ch)

* Al other gamma emitters not listed weye <LLD: typical LLDs are found in Tables C-20 and C-21.

646 ¢+ 65
<5
<03
< 0.2

783+ 78
<9
<05
<05

80.1 + 80
<9
<04
<04

695+69

11.4+6.1
<06
<05

605+ 70
< 20
<05
<06

6482+ 65
678 + 3.76
<04
<04

684 +68
<7
<03
<03

640+64
<86
< 0.3
<03

6519¢62
< 10
< N6
<06

508 £6.1
< 10
<05
<05

E78+68
<9
<04
<04

430+ 60
<9
«<04
<05

620+32
<8
<05
<05

6354¢ 63
< 20
<06
<06

588 ¢+ 14.7

700 ¢ 14.2

639 ¢ 145
114261




TABLEC 8
CONCENTRATIONS OF STRONTIUM 89* AND 90 IN QUARTERLY COMPOSITES OF
AIRBORNE PARTICULATE SAMPLES
Results in Units of 104 pCi/m? + 2 sigma

FIRST QUARTER SECOND QUARTER THIRD QUARTER

LOCATION 01/063/58-03/28 /80 B/ 28/88-07/03/99 07 /T3 /85-10/03 /80
CODES Sr-89 Sr-80 S¢-89 Sv-80 S¢r-89 Sv-G0

<09 «<03

<

4
3
3
4
- 4
c 3
4
&
5
Fl
3

SN-APT-2A2
SN-APT 2A3
SN-APT 351
SN-APT 5D3

<3 <05
< } <03
<03

SN-APT-5F3 <03

SN-APT- 652
SN-APT-7A2
SN-APT-7B1
SN-APT-8A3
SN-APT-8G1
SN-APT 9S1
SN-APT-10A1
SN-APT-11G1
SN-APT-12A1
SN-APT-12D1
SN-APT-12G2

<03
<04

‘e

<06
< 0.
<04
<04
<04
< 0.6
<05
<04

e WO W W W N A

a b b W s

<04

A

®  Sr-89 results are corrected for decay to sample stop date
{e)  Denotes Control Location
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SN -AFT 12632
I

ON-APT-12AF SF 297 1290

2N-APT-10G)
(22

BR-APY- 10A1

;
1 3
¢
o
:

a
§
&
!:‘
%
’:‘
*
g
E
:
g

LOCATION CODES

8% APT 981

Results tn Units of 10 7 pCi/m? + 2 sigma

(221

DATES SR -APT 289 SN-APT 8G I

el rrrwties € omtrol |oeation

05/02/82 05/09/R0

05/09/89 05/ 16 /89
05/13/89 05/20/RG

06/20/89 05/27 /89
05 /27 /99 07 /03/R9

G7/03/83.07/11/R9
07/11/89 07/18/89

G7/18/80.07/25/82

02/C1 /39 08/08/R9
0R/08/89-GR/15/89
08/ 15/8%-08/22/89
0R/22/89-08/2G/89

05/16/89 05/23/89
05/23/82.05/30/89
05/30/8% G5 /06 /RQ
G5 /06/80 05/ 13/99
07/25/89 0GR /01 /89

ESAY
JORE

VLY

-3
o




SR-APT- 1248 OSH-AFT-1ZD1 R APT- 1223
(2]

SR-/AFT- 1161

GR-APY 1041

*
X
(-3
1%
™

LOCATION CODES

Results in Units of 10 * pCi/m” ¢+ 2 sigma
SW-APT #31

CORTENTRATIONS OF IODINE 131 IN AR CARTRIDGE SAMPLES

Srersl collection dates 11/20/970 11 /28/89
el Denotes Control Location

COLLBTTION DATES SN-APY-8AS SR-APT 8G1

10/17/82 10/24/89

10/03/8% 10/10/82
10/10/89 10/17 /89
10/24/89 10/31/82

ta)

03/ 19/82 09/26 /R
09/26/89 10/03/89
11/21/89 11/28/89 @)
Li/28,689 12/05/R%

12/05/89 12/12/89
12/32/689 12, 19/8%

0B/29/89 0B/05/R9
09/05/89 05/12/89
02/12/89 02/19/R9
10/31 /89 -11/07/78
11/07/89-11/14/89
E1/04/89-11/21/89
12/19/8% 12/26/89
12/26/89.01/062/90

~3
o




YABRED C-10
CONCENTRATIONS OF TRITIUM. GROSS BETA AND GAMMA EMITTERS® IN PRECIPITATION
Results in untts of pC1/Mter + 2 sigma

COLLECTION DATES

STATION ¢81

©1/03/89-01/31/89
02/07/89-02/28/R9
03/21 /8903727 /89
04/03/89-04/17 /89
05/02/89.05/30/89
05 /03 /8906 /20/89
07 /06 /89 .07 /25/89
OR/12/89
02/05/89.-09/26 /89
10/03/89 10/24/89
11/03/89-11/28/89
12/19/89 {a)

s

« 60
100
200
a0
70
40
i
a0
50

e 300

01/03/8S 01/30/89 50+ 458+ 223
02/07 /89 92 /28 /89 344 4344+ 206
03/21/89.03/27/89 234 < 40

04 703/89 04/ 17 /89 100 3 < 40
05/01/89 05/30/89 554 435+ 142
65/03/89 06/20 /89 304 < 40

07 /06 /89 07 /25 /89 24+ <!
08/12/89 : 234 <
09/05/R9 09/26 /R0 . 16+

10/03/8% 10/24 /89 : 234

11/03/8¢ 11/28/89 : 32+

12/19/89 (a) 92+ 25

* Al other gamma emitiers not listed were <1LLI: typical L1LID)'s are given in Tables € 20 and C 21
(al These samples had less than 1 iter of water when they arrived 17 days afler collection L1LI's not met for several isotopes

A

yI2y098323848

100
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CONCENTRATIONS OF STRONTIUM 89 AND ©9 AND GAMMA EMITTERS® IN MILK SAMIMES

Results in Uniis of pCi/liter + 2 siema

LOCATIOR CODES
SF- WLK - 8G2 SN GMR 852 SR-BELE-12CH )
f<h)

JANUARY 11, 12

<3

10¢ =
1020 ¢+ 100
954 ¢+ 377

<« 5 (2
40+ 14 16+ 1.2
1030 ¢+ 100 1470 ¢+ 150
« 4

20 ¢+ 170
< 4

MAY 01, 02. 03, 04 RC {r)
()
{4} 1070 ¢+ 110

MAY 1617, IR ¢ < <2
23+ 05

139 ¢+ 140
« 4

Note: See footnotes at el of table




TARLE C 12 tcoem )
CONCENTRATIONS OF STRONTIHM 89 AND) 90 AN GAMMA EMITTERS® IN MILK SAMM ES

Results in Upits of pCi/liter + 2 sigma

LOTATION CODES
SR-MLK 8G2
fel)

ic} fr}

ic) ic) ic)
I670 + 170 8R7 ¢+ RO 1410 ¢+ 140
5 <5 <4

< D

i)

q9
°83

-~
4
El
-
-
~

i} ic) fc)

fc) fc) i)
1720 &+ 180 o83 ¢+ 98 1200 ¢ 1RO

< 4 553 ¢ 287 €

99
°83

)
A
i
1

< 4

33+ 09
1680 + 170
BS50+ 417 .

JUNE 23, 27. 28. 29

o9
°82

K
Cs

 J
-
~

ir}

ic)
1030 + 100

<5

JULY 11, 12, 13

2299
5583

<3
19+ 05
1050 + 100
<5

JULY 23. 24, 25. 27

22409
3383

i)

fc)
1010 &+ 100
585 + 344

AUGUST 08, 09, 10

09
°83

-~
L
A
-
<

Note: See oolnntes at end of tabie
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TAMLE C 12 1t cun §
CONCENTRATIONS OF STRONTIUM 829 AND 90 AND CAMMA EMITTERS® IN MILX SAMIMES

. Rp«ﬂshlhﬂ*dp‘"l/ﬂﬂ’ 2 sigma
LOCATION CODES
COLLECTION DATES NUCLIDE SN.CMK 1381 SN-MLK - 8G2 SN-CMK-107] SN CMK-arz SN-MLE-12C1 i
feh) fehy
AUGUST 23. 24 Sr RO <2 <3 .
Sr 20 0854+ 046 14+ 2 080 + 042
K 40 iR90 + 190 BRS ¢+ RO 1730 ¢+ 170
Cs 137 <9S 110+ a5 <6
ir)
{e)
1930 ¢+ 190
< 4
<2 <2
1.7+ 05 l4r08
1960 ¢+ 206 1370 & 190
<5 < 4
ic)
fc)
1780 + 180
<4
<4
27:+09
1870 + 190

<5




TABLE C-12 ¢ o)
CONCENTRATIONS OF STRONTIUM 89 ANT) 90 AND GAMMA EMITTERS® IN MILK SAMPLES
Results in Units of pCi/Mter ¢+ 2 sigma

DECEMBER 13. 14, 15

All other emitte— ‘ed were <LLD: typiczl LLID's are given in Tables C- 20 and C-21.
Goat's

Cow's Milk

Bottled Mitk

No goat milk avatlable during the winter due to kidding

Not Home

Stronttun. analysis performed once 2 month

Result confirmed by recount

Denotes Control Locat .on
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TABLE C.15
CONCENTRATIONS OF GAMMA EMITTE RS AND 1 131 IN FOOD PRODUCT SAMPLES
MMIM!MW'MM’!Z‘M

LOCATION CODE SAMPLE TYPZE COLLECTION DATE K 40 1-131* Cs- 137 Be 7
SN FPF 5C2 Strawberries 06/15/R9 1920 + 190 < 10 < 3 « RO
SN FPL 5C2 Spinach OR/16/RG 6100 + s10 <7 « 20 268 : 118
SN FPL.5C2 Cabhage OB/ 16/89 2430 + 240 <1 <9 < B0
SN-FPV . 5C2 Polators OR/16/R9 3860 ¢+ 390 <6 « 20 « 200
SN FPV 5C2 Carrols 08’/16 /R9 3650 + 360 <6 o < 100
SN-FPV.-7B3 Com 08/23/89 3700 + S00 < {0 « 50 < 409
SN FPL 7B3 Lettuce 08/23/89 3330 + 340 <6 <0 < RO
SN FPL 7B3 Cabhage 0R/23/R89 2820 ¢+ 280 «7 < }0 < 100
SN-FPF 6821 Strawherries 06/22/89 1490 ¢+ 150 <5 «9 « 80
SN-FPV-6B21 Tomatoes 0B/23/R0 2000 + 210 «5 «9 <« 70
— SN-FPV-6B21 Stringbeans 09/27/89 1960 ¢+ 200 <5 < 10 < 100
SN-FPF 8B1 Strawberries 06/22/89 1580 + 160 <5 <7 < 60
SN-FPV-8B1 Potatoes 08/16/89 2800 + 280 <5 < W < 190
SN-FPV-8R1 RBeete OR/16/89 3480 + 350 «7 < 20 < 200
SN-FPL 8BB1 Lettuce 0OR/23/89 2290 + 230 «5 < 20 < 200
SN-FPL-8B1 Cabhage 09/27/89 1610 + 160 <4 < e < 90
SN-FPV 8B1 Tomatoes 09/27/89 2740 &+ 270 <4 < 10 < BO
SN-FPV -8B1 Comn 09/27 /89 2920 + 290 «7 <R < 70
SN-FPV-12H1 fen Reete 08/23/R89 3580 + 360 < 10 < M < 190
SN-FPL- 12H} Lettuce 08/23/89 3220 + 320 <6 <8 < 9%
SN-FPV-12H1 Carrots 0OR,/23/R9 4640 + 460 <6 « 10 < 100
SN-FPV-12H1 Potatoes 09/27 /89 3380 + 340 «5 <R < 70
SN-FPV-12H1 Com 09/27/89 2300 + 230 <4 «7 < 70
SN-FPF-12H2 1) Strawberries 06/15/R9 1540 + 150 < 10 «B « 50

e Mdhrp-mmmm"dm:wuﬂsmthﬁ-CMCZl
** 1131 by Radiochemistry
fcl)  Denotes Control Location
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TABILE C.18
CONCENTRATIONS OF STRONTIUM 90 ASD GAMMA EMITTERS® IN SOl SAMPLES
Msmﬂmsdpf‘l/u‘dr_ﬂt 2 sigma

LOCATION COLLECTION Sr-90 X 40 Ra 228 T™- 228 Ce- 137
CcoDE DATE

SN -SOL- 181 11/13/89 <09 2100 + 210 < 300 256 ¢+ 20 < 19
SN-SOL-2A2 t1/13/89 <1 1IR00 &+ 180 604 ¢+ 230 358 ¢+ 36 « 20
SN SOL 8D3 11/20/89 16+ 2 4960 + 490 1020 + 410 947 + 05 456 ¢+ 48
SN-SOL SP3 (ch 11/20/80 <5 7060 + 710 1620 + 410 1300 + 130 150 + 25
SN SOL 781 11/713/89 <32 3320 &+ 340 632 + 239 398 + 40 3772 86
SN -SOL 8A3 11/13/809 56 2130 + 310 < 500 595 ¢+ 59 532 ¢+ 53
SN-SOL 981 i1/20/89 <2 3170 + 320 < 300 e 37 693+ 198
SN SOL 10A1 11/20/89 24+ 3 3370 + 340 < 300 375+ 38 211z 20
SN SO 12A1 11/20/89 24+ 3 6400 + 640 1180 + 330 736+ 74 243 2+ 24
SN-SOL 12D1 11/13/89 <2 4280 + 430 727 & 37 7o T 214 ¢+ 2¢
Averngie + 20.d. 25+ 18 3849 ¢ 3803 o84 ¢+ 788 6086 : 384 242 + 348

- Mdhmmmw"dmmUDsmMMTaﬂaCE.dCﬂ
1ci)  Denotes Control Location
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TABLE C- 18 1comt )
DIRECT RADIATION MEASUREMENTS MONTHLY TILD RESINETS
mR /standard month®

1 CCATYOS
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TABLE C-19
NORILE GAS
CONCENTRATIONS OF KRYPTON 85 AND XENON 127 IN AIR SAMPLES
Results in units of (pCi/m™
LOCATION CODE 14382

COLLECTION DATES

COLLECTION DATES

12/27/88-01/03/89
01/03/89-01/10/89
01/10/89-01/17 /99
01/'7/89-01/24/89
0:/24/8% 01/31/89
01/31/89.02/07/89
02/97/89-02/14/89
02/14/89 02/21 /89
02/21/89.02/28/89
02/2 /89 03/07 /89
03/07/89-03/14/78
03/14/89-03/21/89
03/21/89.-03/28/89
03/28/89-04/04 /89
04/04/89.04/11/89
04/11/89.04/18/89
04/18/82.04/25/89
04/25/89-05/02/89
05/02/89-05/09/89
05/09/89-05/ 16/89
05/16/89-05/23/89
05/23/89-05/30/89
05/30/89 .06 /06 /89
06/05/89 06/13/89
05/13/89 05 /20/89
06/20/R9 05 /27 /89

fverage + 20.d.

fa) Sample inadvertently not analyzed

06/27 /89 07 /03 /R0
07/03/89 07/11 /89
07/11/89.07/18/80
07/18/R9.07 /25/89
07/25/89 08/01 /80
0R/01/89-08/08 /%0
OR/0R /RO -03/ I5/%0
OR/15/80.08/22 /%2
0OR/22/99 08 /29/A0
09/05/89 C9/12/%0
09/12/89 00/ 19/88
09/19/89 CB /26 /R0
09/26/89 10/03/82
10/03/89-10/10/89
10/10/8C 10/17 /89
10/i7/89-10/24 /82
10/24/89 10/31/89
10/31/89-11/07 /89
11/67/89-11/14/82
11/14/89-11/21/89
11/21/89-11/28/89
11/23/89 12/05/89
12/05/89-12/12/89
12/12/89-12/19/89
12/19/RG 12/26 /89
12/26/893.01/02/90




TABLE C 20

TYPICAL 1LLDs ACHIEVED FOR GAMMA SPECTROMETRY
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TABLE C-21
LLD's AND REPORTING ACTION LEVELS - 1989
REQUIRED BY TECH. SPECS. AND CONTRACT

SEDMIENTS /8018
Sedimente 1o

Sofls

LD
RAL
RAL

i
Lo
RAL
RAL

Tech S
Coniract
Tech S
Contract

Tech S
Contract
Tech S
Comtract

Lower Wmit of detection
Reporting action level

There are no Technical Sprctfication requrtrements for gasne ar agquatie plante

Acpratic contract LLIYe and BAL « for gamma specirametry apply 1o gome ol sopeatie
plarts  Sr 89790 111Ys arwl BAL < for aqueatic plants are 30 O kg {dry) and 45 pO1 /g ldryl. respretioely




TABLE C 2 wom }
LLDs AND REPORTING ACTION LEVELS 1989
REQUIRED BY TECH SPECS AND CONTRACT

Terh S
Contract
Toch S
Contract

Tech S

Contract
RAL Terh S

Contract

STDNEFNT /8008
Sediments un Tech S
o Contract
HAL Tech S
«HAL Contract

i Teeh S
LD Contract
RAL Tech S
RAL Contract

o Tech S
1ip Corntract | S mR/std  menmth

Lower It of detection
Rrporting action level
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ANALVYTICAL PROCEDURES SYNOPSIS

Appendix D is a synopsis of the analytical procedures performed on
samples collected for the Shoreham Nuclear Power Station's Radiological
Environmental Monitoring Program. All analyses have been mutually agreed
upon by Long Island Lighting Company and Teledyne Isotopes and include
those recommended by the USNRC Branch Technical Position, Rev. 1.
November 1879,

Gross Beta Analysts of Samples
Precipitation
PUTDOITIE PRFTIOUIIROB . vccouvcssssiossamansssonsasssssmentessmmmmntiobatiorasnets e s .99

Analysis of Samples for Tritium

Soill and Sediment................_ OREPC S AR S, | LRy

Soils and Sediments ... FTEGHL L NP AP RO et I

Charcoal Cartridges (Air lodine)

Airborne Particulates




1.0 INTRODUCTION

The procedures described in this section are used to measure the
cverall radioactivity of water samples without identifying the radioactive
species present. No chemical separation techniques are involved.

One liter of the sample is evaporated on a hot plate. A smaller
volume may be used if the sample has a significant salt content as
measured by a conductivity meter. If requested by the customer, the
sample s filtered through No. 54 filter paper before evaporation.
removing particles greater than 30 microns in size.

After evaporating to a small volume in a beaker, the sample is rinsed
into a 2-inch diameter stainless steel planchet which is stamped with a

concentric ring pattern to distribute residue evenly. Final evaporation to
dryness takes place under heat lamps

Residue mass is determined by weighing the planchet before and
after mounting the sample. The planchet is counted for beta activity on
an automatic proportional counter. Results are calculated using empirical

sell-absorption curves which allow for the change in effective counting
efficiency caused by the residue mass.




2.0 DETECTION CAPABILITY

Detection capability depends upon the sample volume actually
represented on the planchet, the background and the efficiency of the
counting instrument, and upon sell-absorption of beta particles by the
mounted sample. Because the radioactive species are not identified, no

decay corrections are made and the reported activity refers to the
counting time.

The minimum detectable level (MDL) for water samples is nominally
1.6 picocuries per liter for gross beta at the 4.66 sigma level (1.0 pCi/] at

the 2.83 sigma level), assuming that 1 liter of sample is used and that 15

gram of sample residue is mounted on the planchet. These figures are
based upon a counung time of 50 minutes and upon representative values
of counting efficiency and background of 0.2 and 1.2 cpm., respectively

The MDL becomes significantly lower as the mount weight
decreases because of reduced self-absorption. At a zero mount weight,
the 4.66 sigma MDL for gross beta is 0.9 picocuries per liter. These
values reflect a beta counting efficiency of 0.38




Alr_Particulates

After a deiay of five or more days. allowing for the radon-222 and
radon-220 (thoron) daughter products to decay, the filters are counted in a

gas-flow proportional counter. An unused air particulate filter, supplied by
LILCO, is counted as the blank.

Calculations of the results. the two sigma error and the lower limit of
detection (LLD)

RESULT (pCi/m3) (S$/T) - (B/1)/(2.22 V E)

TWO SIGMA ERROR (pCi/m3) 2(08/T2) « (B/12))1/2/(2.22 V E)

LLD (pCi/m3) 466 (B'/?)/(222VEY

where

Gross counts of sample including blank
Counts of blank

Counting efficiency

Number of minutes sample was counted
Number of minutes blank was counted
Sample aliquot size (cubic meters)




ANALYSIS OF SAMPLES FOR TRITIUM

Water

Approximately 2 ml of water are converted to hydrogen by passing the
water, heated to its vapor state, over a granular zinc conversion column
heated to 400' C. The hydrogen is loaded into a one liter proportional
detector and the volume is determined by recording the pressure.

The proportional detector is passively shielded by lead and steel and

an electronic, anticoincidence system provides additional shielding fiom
cosmic rays,

Calculation of the results. the two sigma error and the lower limit
detection (LLD) in pCi/l:

RESULT

3.234 Ty VNICG - B)/(CN Vg)
TWO SIGMA ERROR = 2((Cg + B)at)1/23 234 TN VN/(ICN V) (C-B))
D = 4.66 (3.234)TN VNICG)!/2/(at Cy V§)

where: TN ® ridum units of the standard

3.234 = conversion factor changing tritium units to pCi/l

VN = volume of the standard used to calibrate the
efficiency of the detector in psia

Vg = volume of the sample loaded into the detector
in psia
CN = the cpm activity of the standard of volume Vy

oG = the gross activity in cpm of the sample of volume \'g
and the detector volume

B = the background of the detector in cpm
At ®  counting time for the sample
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ANALYSIS OF SAMPLES POR STRONTIUM-89 AND -90
Water

Stable strontivm carrier s added to 1 liter of sample and the volume
is reduced by evaporation. Strontium is precipitated as Sr(NOg)y using
nitric acid. A barium scavenge and an iron (ferric hydroxide) scavenge are
performed followed by addition of stable yttrium carrier and a minimum of 5
day period for yttrium ingrowth. Yttrium is then precipitated as hydroxide.
dissolved and re-precipitated as oxalate. The yttrium oxalate is mounted on
a nylon planchet and is counted in a low level beta counter to infer Sr-90
activity.  Strontium-89 activity is determined by precipitating SrCO3 from
the sample after yttrium separation. This precipitate is mounted on a nylon

planchet and is covered with an 80 mg/cm? aluminum absorber for low level
beta counting.

Milk

Stable strontium carrier is added to 1 liter of sample and the sample
is first evaporated, then ashed in a muffle furnace. The ash is dissolved and
strontium is precipitated as phosphate, then is dissolved and precipitated as
SrNO3 using fuming (90%) nitric acid. A barium chromate scavenge and an
tron (ferric hydroxide) scavenge are then performed. Stable vttrium carrier
is added and the sample is allowed to stand for a minimum of 5 days for
yutrium ingrowth. Yttrium is then precipitated as hydroxide, dissolved and
re-precipitated as oxalate. The yttrium oxalate is mounted nn a nvlon
planchet and is counted in a low level beta counter to infer Sr-90 activity
Strontium-89 is determined by precipitating SrC03 from the sample aflter
yitrium separation. This precipitate is mounted on a nylon planchet and is
covered with an 80 mg/em? aluminum absorber for low level beta counting
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The sample s first dried under heat lamps and un aliquot is taken.
Stable strontium carrier 1s added and the sample is 'eached in hydrachloric
acid. The mixture is filterea and strontium is precipitated from the liquid
porton as phosphate. Strontium is precipitated as SriNO3)2 using fuming
(90%) nitric scid. A barium chromate scavenge and an iron (ferric
hydroxide) scavenge are then performed. Stable yttrium carrier s added
and the sample 1s allowed to stand for a minimum of 5 days for yttrium
ingrowth.  Yttrium is then precipitated as hydroxide, dissolved and re-
precipitated as oxalate. The yttrium oxalate is mounted on a nylon planchet
and is counted in a low level beta counter to infer Sr-80 activity. Strontium-
89 activity 1s determined by precipitating SrCO3 from the sample after
yitrium separation. This precipitate {s mounted on a nylon planchet and is
covered with an 80 mg/em? aluminum absorber for low level beta counting

Organic Solids

A wet portion of the sample is dried and then ashed in a muffle
furnace. Stable strontium carrier is added and the ash is leached in
hydrochloric acid. The sample is filtered and strontium is precipitated from
the liquid portion as phosphate. Strontium is precipitated as Sr(NOg) using
fuming (90%) nitric acid. An tron (ferric hydroxide) scavenge is performed,
iollowed by addition of stable yitrium carrier and a minimum of 5 days
period for yttrium ingrowth. Yttrium is then precipitated as hydroxide,
dissolved and re-precipitated as oxalate. The yttrium oxalate is mounted on
a nylon planchet and is counted in a low level beta counter to infer
strontium-90 activity. Strontium-89 activity is determined by precipitating
SrC0a from the sample after yttrium separation. This precipitate is

mounted on a nylon planchet and is covered with an 80 mg/cm2 aluminum
absorber for low level beta counting

Alr Particulates

Stable strontium carrier is added to the sample and it is leached in
nitric acid to bring deposits into solution. The mixture is then filtered and




the filtrate is reduced in volume by evaporation. Strontium is precipitated
as Sr(NOg)p using fuming (90%) nitric acid. A barium scavenge is used to
remove some interfering species. An fron (ferric hydroxide) scavenge is
periormed, followed addition of stable yttrium carrier and a 7 to 10 day
period for yttrium ingrowth. Yttrium is then precipitated as hydroxide,
dissolved and re-precipitated as oxalate. The yttrium oxalate is mounted on
a nylon planchet and is counted in a low level beta counter to infer stron-
tHum-90 activity., Strontium-89 activity is determined by precipitating
SrCO0g3 from the sample after yttrium separation. This precipitate is
mounted on a nylon planchet and is covered with 80 mg/em?2 aluminum
absorber for level beta counting.

Calculations of the results, two sigma errors and lower limits of detection
(LLD) are expressed in activity of pCi/volume or pCi/mass:

RESULT Sr-89 = (N/at-Bc-Bp)/(2.22 V Yg DFgR.gg EsRr.g0)
TWO SIGMA ERROR $r-89 =  2((N/at+Bo+Ba)/at)1/2/(2.22 V Yg DFgR.gg Esg.ag
LLD Sr-89 = 4.6€.c+Ba)/A01/2/12.22 V YS DFgR.g9 ESR-89)
RESULT Sr-90 = (N/at-B)/(2.22V Y] Yp DF IF E)
TWO SIGMA ERROR Sr-80 =  2((N/At+B)/at)1/2/(2.22 V Y} Yo DF E IF))
LLD Sr-90 = 4.66(B/at)1/2/(2.22 VY, Yy IF DF E)
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total counts from sample (counts)

counting time for sample (min)

background rate of counter (cpm) using absorber configuration
dpm/pCi

volume or weight of sample analyzed

background addition from Sr-80 and ingrowth of Y-90

0.016 (K) + (K) Ey/aps) (IGy.g0)

chemical yield of strontium

decay factor from the mid collection date to the counting
date for SR-89

efficiency of the counter for SR-89 with the 80 mg/cm.sq.
aluminum absorber

(Nat - Beyy.go/(Ey.go IFy.go DFy.goY))

the decay factor for Y-90 from the "milk' time to the mid
count time

efficiency of the counter for Y-80

ingrowth factor for Y-90 from scavenge time to milking time

the ingrowth factor for Y-90 into the strontium mount from the
‘'milk" time to the mid count time

the effieieny of measuring SR-80 through a No. 6 absorber
the efficiency of counting Y-90 through a No. 6 absorber

background rate of counter (cpm)
chemical yield of yttrium

chemical yield of strontium

decay factor of yttrium from the radiochemical milking time to
the mid count time

efficiency of the counter for Y-90

ingrowth factor for Y-90 from scavenge time to the radio-
chemical milking time




Two liters of sample are first equilibrated with stable jodide carrier. A
batch treatment with anion exchange resin is used to remove iodine from the
sample. The indine is then stripped from the resin with sodium hypochlorite
solution, reduced with hydroxylamine hydrochloride and extracted into carbon
tetrachloride as free fodine. It is then back-extracted as iodide into sodium
bisulfite solution and s precipitated as palladium jodide. The precipitate is
weighed for chemical yield and is mounted on a nylon planchet for low leve)
beta counting. The chemical yield is correctec by measuring the stable iodide
content of the milk or the water with a specific ion electrode.

Calculations of results, two sigma error and the lower limit of detection (LLD)

in pCi/l

RESULT (N/At-B)/(2.22 EV Y DF)

TWO SIGMA ERROR 2((N/at+B)/at)1 /2222 EV Y DF)
LLD = 4.66(B/At)!/2/(2.22 E V Y DF)
where: total counts from sample (counts)
counting time for sample (min)
background rate of counter (rrm)
dpm/pCi

volume or weight of sample analyzed

chemical yield of the mount or sample counted

decay factor from the collection to the counting date

efficiency of the counter for 1-131. corrected for self
absorption effects by the formula

Es(cxp-O.OOGIM)/(exp-O.OOSlMS)

efficiency of the counter determined from an 1-131
standard mount

mass of Pdly on the standard mount, mg

mass of Pdly on the sample mount. mg




A 1.0 liter Marinelli beaker is filled with a representative aliquot of the
sample. The sample is then counted for approximately 1000 minutes with a
shielded Ge(Li) detector coupled to a mini-computer-based data acquisition
system which performs pulse height analysis.

ried Solids Other Than Sofls and Sediments

A large quantity of the sample is dried at a low temperature, less than
100°C. As much as possible (up to the total sample) is loaded into a tared |-
Adter Marinelli and weighed. The sample is then counted for approximately
1000 minutes with a shielded Ge(Li) detector coupled to a mini-computer-
based data acquisition system which performs pulse height analysis.

Eish

As much as possible (up to the total sample) of the edible portion of
the sample is loaded into a tared Marinelli and weighed. The sample is then

counted for approximately 1000 minates with a shielded Ge(Li) detector

coupled to a mini-computer-based data acquisition system which performs
pulse height analysis.

S0ils and Sediments

Soils and sediments are dried at a low

temperature, less than 100°C
The soil or sediment is loaded fully

into a tared, standard 300 cc container
and weighed. The sample is then counted for approximately six hours with

a shielded Ge(Li) detector coupled to a mini-computer-based data
acquisiton system which performs pulse height and analysis.

Charcoal Cartridges (Air lodine)

Charcoal cartridges are counted up to five at a time, with one
positioned on the face of a Ge(Li) detector and up to four on the side of the
Ge(Li) detector. Each Ge(Li) detector is calibrated for both positions. The
detection limit for 1-131 of each charcoal cartridge can be determined
(assuming no positive 1-131) uniquely from the volume of air which passed

through it. In the event 1-131 is observed in the initial counting of a set,
each charcoal cartridge is then counted separately, positioned on the face of
the detector




The thirteen airborne particulate filters for a quarterly composite for
each field station are aligned one in front of another and then counted for at
least six hours with a shielded Ge(Li) detector coupled to a mini-computer-
based data acquisition system which performs pulse height analysis.

A mini-computer software program defines peaks by certain changes
in the siope of the spectrum. The program also compares the energy of
each peak with a library of peaks for isotope identification and then
performs the radioactivity calculation using the appropriate fractional
gamma ray abundance, half life, detector efficiency, and net counts in the
peak region. The calculation of results, two sigma error and the lower limit
of detection (LLD) in pCi/volume of pCi/mass:

RESULT = (S-B)/2.22{EVF DF)
TWO SIGMA ERROR 2(8+B)1/2/(2.22 t EV F DF)

4.66(B)1/2/(2.22 t EV F DF)

Area, in counts, of sample peak and background
(region of spectrum of interest)

Background area, in counts, under sample neak,
determined by a linear interpolation of the

representative backgrounds on either side of the
peak

length of time in minutes the sample was counted
dpm/pCi

detector efficiency for energy of interest and
geometry of sample

sample aliquot size (liters, cubic meters, Kilograms,
or grams)

fractional gamma abundance (specific for each
emitted gamma)

decay factor from the mid-collection date to the
counting date




ENVIRONMENTAL DOSIMETRY

Teledyne Isotopes uses a CaS04:Dy thermoluminescent dosimeter
(TLD) which the company manufactures. This material has a high light
output, negligible thermally induced signal loss (fading), and negligible self
dosing. The energy response curve (as well as all other features) satisfies
NRC Reg. Guide 4.13. Transit doses are accounted for by use of separate
TLDs.

Following the field exposure period the TLDs are placed in a Teledyne
Isotopes Model 8300. One fourth of the rectangular TLD is heated at a time
and the measured light emission (luminescence) is recorded. The TLD is
then annealed and exposed to a known Cs-137 dose; each area is then read
again. This provides a calibration of each area of each TLD after every field
use. The transit controls are read in the same manner.

Calculations of results and the two sigma error in net milliRoentgen (mR):
RESLVLT = D = (DI*DQ*D3¢D4)/4
TWO SIGMA ERROR 2((D}-D)2+(D,-D)24(Dg-D)24(D,-D)2)/3)} /2

WHERE D, the net mR of area 1 of the TLD, and similarly for
D2. D3, and D4

I} K/R) - A

the instrument reading of the field dose in area |

the known exposure by the Cs-137 source

the instrument reading due to the Cs-137 dose on area |

average dose in mR, calculated in similar manner
as above, of the transit control TLDs

the average net mR of all 4 areas of the TLD.
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US EPA INTERLABORATOTRY COMPARISON PROGRAM 1889

Collection
Date

Media

Nuclide

EPA Result(a)

Teledyne
Isotopes Result(b)

01/06/89
01/20/89

02/10/89

02/17/89
02/24/89
03/10/89

03/31/89

04/18/89

04/28/89

05/05/89

Water

Water

Water

Water
Water

Water

Air Filter

Footnotes at end of table

Sr-89
Sr-80

Cs-137

i-131
H-3

Ra-226
Ra-228

Gr-Alpha
Gr-Beta
Sr-80
Cs-137

Gr-Alpha
Ra-226
Ra-228
Gr-Beta
Sr-89
Sr-90
Cs-134
Cs-137

Sr-89
Sr-90
Cs-137
K

Sr-89
Sr-90
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US EPA INTERLABORATORY COMPARISON PROGRAM 1889 (Cont

Collection

Teledyne
Date

Media Isotopes Result(b)

Nuclide EPA Result(a)

06/09/89

06/23/89
08/25/89

09/22/89

10/06/89

10/20/89
10/31/89

11/10/89

Footnotes at end of ta« i

Water

Ba-133
Co-60
Zn-85
Ru-1086
Cs-134
Cs-137

H-3

Gr-Alpha
Cs-137

Gr-Alpha
Gr-Beta

Ba-133
Co-60
Zn-85
Ru-106
Cs-134
Cs-137

H-3

Gr-Alpha
Ra-226
Ra-228
Gr-Beta
Sr-89
Sr-80
Cs-134
Cs-137

Ra-226
Ra-228

42.00 =

Duett § =
SEEG:
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US EPA INTERLABORATORY COMPARISON PROGRAM 1089 (Cont )

EPA Results-Expected laboratory precision (1 gigma). Units are pCi/liter for water, and
milk except K 1s in mg/liter. Units are total pCi for atr particulate filters

Teledyne Results - Average + one s}gma, Units are pCi/liter for water and milk except K
is in mg/liter. Units are total pCi for air particulate filters.

The three Zn-65 measurements were 184, 175 and 185 pCi/ltter. These were measured
on three detectors using the same aliquot. The other reported results (Cr-51, Co-60. Ru-
106, Cs-134, Cs-137) were all within two standard deviations of the EPA results This
would indicate that the dution made was correct (exxcept that possibly the Zn-65 was
not well mixed). Other parameters were investigated. The branching tntensity, decay
factor, and detection efficiencies were checked. Stince one of the Co-60 gamma ray
energies is only 60 KeV from Zn-65, the detector efficiencies must be correct There is no
obvious reason for the deviation. Another aliquot was counted yielding 165 pCi/liter

The EPA deposits activity on the filier over a small diameter (nearly a point source)
whereas our calibration is based on a deposit nearly 2 tnches in diameter. In order to

correct 1o point source geometry our practice has been to divide our results by 1.2. We
neglected to do it on this test,

There is no apparent reason why the potassium was high. Three separate detectors were

usédland the K-40 value for each was correctly divided by 0.86 to convert to potassium in
mG/liter.

There is no apparent reason why Ba-133 was low by 5.54 standard deviation while the
other 1sotopes were within + 2 standard deviations. The detector efficiencies and Ba-
133 branching intensities were checked and found to be correct. On 10/31/89, 300 ml of
the original, trradiated sample was counted giving 43.9 = 5.8 pCi/liter Ba-133

This EPA sample was counted in two geometries: one in diluted stage, the other
undluted. There was no significant difference. Comparing detector efficiencies
between two annual sets did not reveal any significant difference. Thus there is no
apparent reason why our results differed as much as they did




APPENDIX F

PLING AND ANALYTICAL EXCEPTIONS




REMP Exceptions for Scheduled
Fish Sampling and Analysis During 1989

Date of “Reason(s) for
Location Description Sampling Loss /Exception

Various Fish Samples collected did not
meet specified amount; however,
all reyuired analyses were
, performed

Searobin 05/22/89 Collected:
Required:

Searobin 10/10/89 Collected:
Required:

Windowpane 10/10/89 Collected:
Required:

Searobin 10/11/89 Collected:
Required:

Searobin 10/12/89 Collected:
Required:

Windowpane 10/12/89 Collected:
Required:




TABLE F-2

REMP Exceptions for Scheduled
Invertebrate Sampling and Analysis During 1989

Date of Re~son(s) for
Description Sampling Loss /Exception

Invertebrates Samples collected did not
meet gpecified amount; however,
all required analyses were
performed

06/08/89 Collected:
Required:

06/16/89 Collected:
Required:

06/02/89 Collected:
Required:

10/13/89 Collected:
Required:




TABLE P-3

REMP Exceptions for Scheduled
Airborne Particulates Sampling and Analysis During 1889

Date of Reason(s) for
Description Sampling Loss /Exception

Particulate Filter 10/17/89- Electrical power failure;
10/24/89 however, particulate filter was

collected. Sample volume was
lower than normal.

Particulate Filter  10/24/89- Electrical power failure,
10/31/89 no sample collectad.




TABLE F-4

REMP Exceptions for Scheduled
Airborne lodine Sampling and Analysis During 1989

“Date of ~ Reason(s) for
Location Description Sampling Loss /Exception

2A2 Canister 10/17/889- Eiectrical power failure;
10/24/89 however, canister was collected.
Sample volume was lower than
normal.

10/24/89- Electrical power failure,
10/31/89 no sample collected.




TABLE F-5
REMP Exceptions for Scheduled

Milk Sampling and Analysis During 1989

Date of “Reason(s) for
Location Description Sampling Loss /Exception
10F1 Goat Milk 10/12/89- Goats dired up for kidding
03/08/89
8F2 Goat Milk 01/12/89- Goats dired up for kidding
03/08/89
13B1 Goat Milk 05/04/89 Sample not available, resident
not at home
10F1 Goat Milk 08/10/89- Goats dired up
12/31/89
13B1 Goat Milk 11/16/89 Sample not available, reason
unknown
8F2 Goat Milk 12/15/89 Goats dried up for kidding
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TABLE F-8

REMP Exceptions for Scheduled
Food Products Sampling and Analysis During 1889

Date of ~ Reason(s) for
Description Sampling Loss/Exception

Cabbage, Spinach 08/16/89 Not locally grown
and Radishes

Spinach, Carrots 08/16/89 Not locally grown
and Radishes

Lettuce, Cabbage, 08/16/89 Not grown at this location
Spinach, Carrots,

Radishes, Beets,
and Potatoes

Lettuce, Radishes 08/16/89 Not grown at this location
and Beets

Spinach, Carrots, 08/23/89 Not locally grown
Radishes, Beets,

and Potatoes




TADLE P-7

REMP Exceptions for Scheduled
Potable Water Sampling and Analysis During 1989

Location

“Date of Reason(s) for
Description Sampling Loss /Excepticn

1382

Groundwater 03/16, 06/18  Well dry
09/13, 12/07/89
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SNPS LAND USE CENSUS
OPERATIONAL

The operational program complics with Section 3/4.12.2 of SNPS
Technical Specifications. This regulres a survey of all milk animals and
gardens greater than 50m2 (500 ft2) producing broad leaf vegetation within
a radial distance of 8 Km (5 miles). LILCO is also required to identify the

nearest milk animal, residence and garden in each of the 16 meteorological
sectors,

Environmenta! Engineering Department conducted the 1989 dairy
animal census, during April through July, This survey was conducted by
Environmental Technictans driving through each neighborhood within the 5
mile radial distance and visually checking for dairy animals. When a dairy
animal was observed the technicians requested information from the owner

concerning the amount of milk produced, feed, number of animals and
grazing methods.

The 1989 census results indicated that there are no milk producing
cows within a 5 mile radial distance from the site; however. the survey did
locate the following milk producing goats:

) Sector 13, 1.9 miles west of SNPS
Poole

Briarcliff Road
Shoreham, New York 11786

REMP Monitoring Location 13B1

Inventory: 2 milking goats
5 non-milking goat

Inventory Date: May 1, 1989

2. Sector 11, 2.40 miles southwest of SNPS
Shoreham-Wading River School District
Middle School
Randall Road
Shoreham, New York 11786

REMP Monitoring Location 11C1 (Milk not being sampled due to
owners decision not to participate),

Inventory: 2 milking goats
1 non-milking gcat

Inventory Date: May 11, 1989



Table G-1 lists the nearest milk animal in the sixteen meteorological

sectors. Additional field survey data are filed in the Shoreham Record
Retrieval System,

The Garden Census was also conducted by Environmental Engineering
Techniclans visually noting each garden of 50m2 (500 ft2) or greater. The
1989 census was performed during July, August, and September locating a
total of 291 gardens. Table G-2 lists the nearest garden in the sixteen
meteorological sectors. The field survey sheets and maps are filed at

Environmental Engineering Melville and in the Shoreham Record Retrieval
System.

Environmental Engineering identifies nearest residences by utilizing
both aerial photography and visual confirmation. This year's census was

conducted in December. Table G-3 lists the nearest residence in each
meteorological sector.




TABLE G-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)
1989 Land Use Census
Nearest Milk Animal (within 8 km)*

[ector Rirection Location
1 N Area within sector is Long Island Sound
2 NNE None
3 NE None
- ENE None
5 E None
6 ESE None
7 SE None
8 SSE None
9 S None
10 SSwW None
11 SW Shoreham - Wading River Middle School
Randall Road, Shoreham
12 wsw None
13 w C.B. Poole residence, Briarcliff Road,
Shoreham
14 WNW None
15 NwW Area within sector is Long Island Sound
16 NNW Area within sector is Long Island Sound

* SNPS Technical Specification 3/4 12.2
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TABLE G-2

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)
1889 Land Use Census
Nearest Garden (> 50m? within 8 km)®

Garden Code #

. Area within sector is Long Island Sound
- None
- None
4A10G Misiano, Little Bay Road, Wading River,
(5A13G on map) 4642' ENE of SNPS

SA11G Loggia, Little Bay Road, Wading River,
3978 E. of SNPS.

6A12G Punda, Sound Ave., Wading River, 4343’
ESE of SNPS.

7A15G Meyer, Gabriel Mills Road, Wading River,
4918' SE of SNPS

8B1G Pierzchanowski, Randall Road, Wading
(BA?G on map) River, 5181' SSE of SNPS

9B1G Smith, Randall Road, Wading River,
6027 S of SNPS,

10A14G Johnson, Defense Hill Road. Shoreham,
5053' SSW of SNPS

11 11B29G Rasile, Jomarr Road, Shoreham, 7317
SW of SNPS

12 12B31G Murtash, Harvard Road. Shoreham,
6401' WSW of SNPS

13 13B22G Connoly, Valentine Road, Shoreham.
4893' W of SNPS

14 None

15 Area within sector is Lung Island Sound

16 Area within sector is Long Island Sound

SNPS Technical Specification 3/4 12.2




TABLE G-3

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)
1989 Land Use Census
Nearest Residence (within 8 km)*

' Sector Rirection Lecation
1 N Area within sector is Long Island Scund
l 2 NNE Thurber-Creek Road, Wading River,
1503' from SNPS
l 3 NE Creek Road, Wading River, 1916' from
SNPS (First house east of Field and Tennis
. Club).
4 ENE Hughes-Creek Road, Wading River, 3444
from SNP€ (fifth house west of Riverhead
I Town Beac..)
S E Peterson-Sound Road, Wading River, 3598'
' from SNPS
6 ESE Bartow-Sound Road, Wading River, 2917
| l from SNPS
7 SE Larsen-North Country Road and Thomas
l Drive, Wading River, 3304' from SNPS
8 SSE North Country Road, fourth house west of
Pheasant Run, Wading River, 2588' from
SNPS

Fugelsang- 20 Long Bow, Wading River,
3839' from SNPS

16 Defense Hill Road, Wacling River,
4877 from SNPS

170 North Country Road, Wading River,
1632' from SNPS

Gildea-Valentine Road, Shoreham. 5557

from SNPS

Brice, 55 Valentine Road, Shoreham, 4620
from SNPS




TABLE ©-83 (Cont)

DRirection
WNW

NwW

Location

St. Joseph's Villa, Wading River, 2178’
from SNPS

Area within sector is Long Island Sound

Area within sector s Long Island Sound




L8 OF
SPECIES COLLECTED IN THE REMP




COMMON AND SCIENTIFIC NAMES OF SPECIES COLLECTED
IN THE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Common Name
Eish

Winter Flounder
Windowpane
Searobin

Little Skate

Invertebrates
American Lobster
Squid

Biue Mussel
Channeled Whelk
Soft-Shell Clam

Algac

Game

Raccoon

TABLE H-1

Scientific Name

Pseudopleuronectes americanus

Prionotus spp.

Homarus americanus
Loligo pealeli
Muytilus edulis
Busycon canaliculata

Eucus sp.

Ulva Lactuca
Enteromorpha sp.
Eolysiphonia sp.
Chondrus crsispus
Scytosiphon lomentaria
Codium sp.
Ascophvllum sp.

Brocyon lotor
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