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I
EXECUTIVE SUMMARY,

This report summarizes the Shoreham Nuclear Power Station'sI (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 perfonned on January 3, 4, and 5. In June theI 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
g defueled awaiting NRC approval for transfer of the plant to LIPA.

The objective of the operational REMP is to identify and measure plant
iE related radioactivity in the environment and calculate the potentiai dose to
ia the surrounding population. The operational phase uses the preoperational

baseline data to identify plant contributed radiation and evaluates the
:3 possible effects of radioactive plant effluents on the environment. The SNPS
3 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,

|g sampled within the aquatic environment included surface water, algae, fish,g invertebrates (clams, lobsters, etc.) and sediment. The atmospheric
environment was sampled for airborne particulates, airborne iodine and
noble gases. Milk, potable water, precipitation, game, food products and soilI 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 meteorological, land and water usej 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
j control sample locations are placed so that they will be beyond measurable
! influence of Shoreham and any other nuclear facility. An exception to this

occurred at the on shore site for REMP location 13G2, at the entrance to!

Port Jefferson Harbor. During preoperational testing aquatic samples
revealed the presence of low levels of iodine-131. An investigation revealed

! that the todine-131 was from area hospitals treating patients for thyroidj carcinoma. 'Ihereafter, a second onshore a
sampled at the entrance to Mt. Sinal Harbor.quatic background location wasB

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!g included gamma spectrometry, strontium-89 and -90, iodine-131, tritium,;5 gross beta radiation, direct radiation and noble gases.

I
g 2

- . . - - --
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|I
Dose calculations for the SNPS. environs- were performed using,I positive concentradons 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 environmental radioactivity !

was ident1 fled as having originated from SNPS.
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V

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 SafetyI 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 Company (Environmental
!Engineering Department) or biological contractors hired for the collection| of aquatic samples. A synopsis of the sampling program can be found in
4

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

During 1989 sample analyses were performed by Teledyne IsotopesI (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. Aquatic sample
collections were performed by EA Engineering Science and Technology,

I inc. In the spring and Energy & Environmental Analysts Inc. (EEA Inc.) inthe fall.

A. Obiectives

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

'g 1. Identify and measure radiation and radioactivity in the plant envi-
_g rons for the calculation of potential dose to the population.
'

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

3. Provide reasonable assurance that the predicted doses, based on
effluent data, have not been substantially underestimated and are
consistent with applicable standards.

4. Comply with regulatory requirements and SNPS Technical Spect-
fications and provide records to document compliance.

..

5
|

|| m I II||
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11 sample collectiong j
!W_ l. Aquatic Environment

3 The aquatic environment at the SNPS site was examined by ana- - i

E lyzing samples of surface water, fish, invertebrates, aquauc' plants and-
| sediment. Surface water samples were taken at six locations in May--
;g ' and October using a Niskin bottle or by wading into the water and
3 filling 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 Flouncler
I- (Pseudooleuronectes americanus). Windowpane - (S.s.gputhalm u s
;- aquosus), Searobin (Prionotus sool, Little Skate (Balg erinaccal and
'a - Bluefish (Pomatomus saltatrix) were taken by trawl, scaled in plastic

-

g bags, frozen,'and shipped to the laboratory for analysis.-
!

- Invertebrate samples of American Lobster (Homarus ameri-
canus), Squid (Loligo pealeil) and Channeled Whelk (Busycon

; canaliculata) were collected by trawl. Channeled Whelk were also

!| tic bags, frozen and shipped to the laboratory for analysis. Blue
collected using pots. These invertebrate samples were sealed in plas-

| Mussels (Mytilus edulis) were collected by hand along jetties. Soft-
shell clams (Mya arenaria) and Oysters ICrassostrea virginical fromt

I Wading River were shelled and scaled in plastic bags, frozen and
>

shipped to the laboratory.
t

I 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 water1 sediment was collected using a Smith-MacIntyre bottom sampler,J 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 electric supply the exact time of the maintenance problem will be
evident on the vacuum recorder chart.

.

.

] '

. _. . .. _-



~

i 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 using average weekly barometric pres-

!I sure (measured at Environmental' Engineering Department, Melville)
and air sampler vacuum readings. Time totalizers indicate the dura- i

tion of time the sample was taken.
j

Air samples were collected weekly at St. Jose
lyzed for the noble gases krypton-85 and xenon ph's Villa and ana--133. - The samples

I were collected using a modified low pressure air compressor Outside
air is drawn into an interim holding tank evacuated to 20" Hg and then -

q

j transferred to a sample tank for transport to the laboratory for !
.

analysis.I '

3. Terrestrial EnvironmentI |

The terrestrial environment was examined by ' analyzing samples
!of milk, precipitation, potable water, game, food products, and soll.
!

I When available, milk samples were collected from four locations
monthly, except during the pasture season (May through October) iwhen the sampling was increased to twice a month. Milk samples

.'were shipped on ice with sodium bisulfite (NaHSO ) Preservative
-;

3
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 13S2 presumably due to a change in the water
table. Game samples of Raccoon, (Procyon - lotor) were .obtained
semiannually from on site locations, sealed in plastic bags, frozen and ,

i

then shipped. - Food- products consisting of vegetables and fruit were
collected from area farm stands and shipped fresh to the laboratory.

;

)

4. Direct Radiation
. ;

Direct radiation levels in the environs were measured with
energy compensated calcium sulfate (CaSO :Dy) TLDs, each containing.

,

4
four separate readout areas. The TLDs are annealed by LILCO prior to'placement in the field. ,

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.

.

.
l
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' C. Quality Assurance

l 1. Teledyne Isotopes '

Teledyne Isotopes (TI) has an extensive quality assurance
program designed to ensure the precision and accuracy of the data ,

I generated. An Interlaboratory Comparison Program is conducted with !
!the Environmental Protection Agency (EPA). 'Ihe results of the- Pro-
1

gram analyses are listed in Appendix E. Participation in this programI permits estimation of bias in TI results from the deviation from the
J

o

"known" value given, or by comparison with means of all participants. :

The Tl Quality Assurance Program for Radiological Monitoring is !g described in various TI publications (references 15, 16, 17).

Approximately 10 percent of TI's total analytical effort is 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

4

'

of its analyses be duplicated for further quality control cross check.

Additional information on the LILCO Quality Assurance Progre.m
1

is provided in NED 4170004, Quality Assurance Program for Rad!O-
logical Environmental Monitorina Program. Shoreham Nuclear Power
Station.

,

I

D. Data Interoretation !
-

1. General
. i

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 avoid repetition in sections that
follow.

Within the data tables (Appendix C) an approximate 95 percent
(i2 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 requiredLLD's, respectively.

Results for each type of sample were grouped according to theanalysis prformed.
Means and standard deviations of these results

;

i

are calcuated when applicable. The calculated standard deviations of
!grouped data represent sample rather than analytical variability. For

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

'

8
,
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|

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 LLDI- values (>50%), averages are not calculated, )

a

iGrab 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-
sentauve 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-

! uve grab samples is valid.I
2. Gamma Isotoolc Analyses

.I-
SNPS Technical Specifications Table 3.12,1-1 requires that i

analyses be performed on all media for gamma emitting radionuclides
i

I. which may be attributable to efDuents from the plant. These analyses
'

are in addition to requirements for specific gamma emitters such as l-
131 Cs-134. Cs-137, Ba 140, Mn 54 Fe 59,!Co 58,' Co 60, Zn-65, Zr-

'I 95 and Nb 95. Industry experienc~e 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 r

specified gamma emitters are met by this technique,
g

Tables 3.1 and 3.2 of the Shoreham Finali Environmentalg Statement list the calculated liquid and gaseous efnuents by| radionuclide in curies per year. These' release rates assume normal'

operation of the plant, including anticipated operational occurrences.a
g ,

Those-nuclides listed in Tables 3.1 and 3.2 which are not routinely
observable by gamma spectroscopy and which are not specifically|

L
analyzed in other ways fall into two categories:

F
l

1. ~

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, 2n-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- 18 7),

|- 2. Those radionuclides with no gammas (P-32 Fe-55), those
L with a trivial percentage of their transitions going by gamma -
,

emissions (Y-91), or those with thrte primary gamma occur-
ring at such a low energy and at suG low abundance that it is

r~
L

I'
!
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not routinely observable in the presence of other gamma| activity (Nd 147). With only_10 pC1 of Nd-147 calculated to be
released per year in Shoreham's liquid effluents, the nuclide 1

cannot be an important contributor to dose.

E. Dose Assessment "

I The methodology for determining ' doses is similar for all ,

pathways. L,aboratory analyses from the REMP for each sample .
type are compiled.' Data from all locations taken on the same
date 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 fo the year.

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

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

I 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-j 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:

I Dose Concentration X Quantity ingested X Dose factor- -
=

(mrem /yr) per sample per year

I The sample concentration is typically expressed in pC1/1
or pCi/kg. For the ingestion pathway, the quantity ingested or

I 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.

!

I '

I 10
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F. Proaram Summary j

Table 1 summarizes informadon on the REMP as performed--
during the period of this report, January 1 through December.

ia 31, 1989. During this reporting -period 3311 analyses were -
13 performed on 2613 environmental samples. Appendix A
! summarizes the analytical results obtained from. the SNPS
La REMP. The format: used is that recommended in- NRC-

,

'

;g. Radiological Assessment' Branch Technical-Posidon (BTP),: Rev. -

1, Nov.1979. Appendix B describes the sample coding system,
!a which specifles sample type and relative locations at a g.ance. = In
;g. addition, pertinent information on individual sampling locations,

,

'

i 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 f

,

i- program excepuons for 1989, and Appendix .G reports the land: i
use surveys performed by LILCO's Environmental Engineering- :

Department c uring 1989 in the vicinity of the SNPS. -Common -
- and scientific names of species collected in the program are

, g presented in Appendix H. :
'

,

|I
i

'

.

I
I
I

:
1

I
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TABIE1

SYNOPSIS OF T1IE SilOREllAM NUCLEAR POWER STATION'S OPERATIONAL RADIOLOGICAL ENVIRONMENTAL
j

MONTTORING PROGRAM FOR Tile PERIOD JANUARY I TilkOUGII DECEMBER 31.1989

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

Ausmate Environment

Surface Water Semiermual 6 12 I-131 Semiannual 12
H-3 Semiannual 12
Gamma Semlannual . I2
Sr-89 Semisenual 12
Sr-90 Semiannual 12

Fish Semlannual 3 29 Gamma Semiannual 29
Sr-89 Semiannual 29
Sr-90 Semiannual 29

Irwertebrates Semaannual 6 25 Comma Semiannual 25
w Sr-89 Semaannual 25

Sr-90 Semiannual 25

Aquatic Plants Semiannual 6 10 Gamma Semeannual 10
Sr-89 Semaannual .10
Sr-90 Semiannual 10

Sediment - Beach Semlannual 6 8 Gesuma Semiannual 8
Sr-89 Semiannual 8
Sr-90 Semiannual 8

Sediment -Offshore . emlannual 4- 4 Gamma Semiannual 4*

Sr-89 Semiannual 4
Sr-90 Semlannual 4,

Atmasapherte Env9nommaant

Airborne Particulates . Weekly 16 847 Geces Beta Weekly 847-
Gamma Quarterly .64
Sr-89 Quarterly 64
Sr-90 Quarterly 64

Airborne Iodine Weekly 16' 847 I-131 Weekly ' 847

Noble Gas Weekly. 1 53 Kr-85 Weekly 53

_ _ _ _ _ _ _ _ _ __ _ _ .
a. . __ ___._. - - - 1- _ -._. i_ _11 _ _ _ - . . . _ _ - . .
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TABLE 1 (Cont.)

SYNOPSIS OF TIIE SilOREllAM NUCLEAR IOWER STATIONS OPERATIONAL RADIOLOGICAL ENVIRONME!UAL r

MONITORING PROGRAM FOR TIIE IYRIOD JANUARY I T11ROUG11 DECEMilER 31.1989

SAMPLE SAMPLING NUMBER ANALYSIS NUMBERTYPE FREQUENCY IDCKMONS COL 1EEED ANALYSIS FREQUENCY PERFORMED

TerrestrinI Envireement

Milk Btweekly (1) 7 63 1-131 Btweekly 63
'

;Gamma Biweekly - 63 t

Sr-89 Monthly 43 ~
*

Sr-90 Monthly 43 *

Potable Water Quarterly 3 II Gamma Quarterly 1Il-131 Quarterly - 11 *

11-3 Quarterly iI
.

,
.

Precipitation Monthly 2 24 Gamma Questerly .24"
l-131 Quarterly 24H-3 Quarterly 24 i

iGame Semlannual 1 2 Gamma Semiannual 2
!,

'!' Food Products Annual (2) 6 24 - Gamma Monthly 24 j1-131 Monthly 24 <4

1 Soll Every Dree Years 10 10 . Gamma Every hvee Years 101 ~

Sr-90 Every Three Years 10

Direct Radiattori -

-I
,

'll.Ds Quarterty 41 160 Gamma Dose Quarterly 160Monthly 4 I (3) 484 Gamma Dose Monthly 484

'

(I) Milk is collected btweekly during the pasture season arul monthly during the nongrazing season.-(2) When milk samples are discontinued food product samples are n>llected monthly during harvest if
necessary to comply with SNPS Technical Specificatkin 3.12.1.

(3) Four new TLD stations were added to the program in March 1989. -

_._ __ . _ . .. __ _ - - -. . _ . , - - ,. . __ . , , -
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I
RESULTS AND DISCUSSION'| !

The analytjeal results for the reporting period of January 1 through j
December 31,1989, have been divided into jour categodes: aquatic, atmo-

.| spheric, terrestrial, and direct radiation. The individual samples and analy- !

ses within each category display the unique radiological characteristics of I
i

that type of environment. Analytical results of the REMP are summarized in ;j: Appendix A. The data for individual analyses are presented in Appendix C. '

1

. g A - Aquatje Environment

The aquatic environment in the vicinity of SNPS consists primarily of
3 Long Island Sound. The radiological characteristics were studied byi

ju analyzing samples of surface water, Winter Flounder, Windowpane, Searobin,
: Little Skate, Bluefish, American Lobster, Squid, Channeled Whelk, Blue
;3 Mussels, Soft Shell Clams, Oysters, aquatic plants and sediment. The
'E 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).

1. Surface Water (Table C-1)

i Semiannual surface water samples were taken at six locations and
| were analyzed for tritium, gamma emitters, lodine-131, and strontium-89
i and strontium-90.
I
'

Three surface water samples analyzed for tritium showed detectable
levels of 200, 4400 and 4700 pCi/l respectively, The other nine samples| were below the lower limit of detection. Except for the two samples with
4400 and 4700 pCi/1, 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
concentrauons were from the same control location. No explanation has
been determined for these high concentrations.I

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 pC1/l. NoI other gamma activity above the detectable levels was measured in the twelve
surface water samples as analyzed by gamma spectroscopy.

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

!I

|I

|I
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2. Fish Rable C-2)
E '

l

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
pC1/kg wet and a range between 2060 and 5130 pCi/kg wet. Cesium-137| was detected in six samples with an average acuvity of 9.57 pC1/kg wet and a
range between 7.04 and 11.8 pC1/kg wet. These acuvities are less than
those reported in 1983 and 1984 during the preoperational period, and| comparable to those reported in 1985,1986,1987 and 1988, i

3. Invertebrates (Table C-3)
;

1Twenty-five invertebrate samales, comprised of soft shell clams,
oysters, mussels, lobsters, squid, anc. whelks, were collected at six locationsj and analyzed for gamma emitters, strontium-89 and strontium-90. Gammaa spectrometry showed detectable levels of potassium-40 in all samples,

,

ranging from 1470 to 4620 pC1/kg wet with an average activity of 2960
I pC1/kg wet. Naturally occurring beryllium-7 was measured in one sample

,

with an activity of 91.9 pC1/kg wet. Neither strontium 89 nor strontium 90
was detected.

4. Aquatic Plants (Table C-4)

Marine algae, collected at six locations (ten samples) in Long IslandI 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 fromI 3310 to 36100 pCi/kg dry with an average activity of 16598 pC1/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. Iodine-131 was detectedI in one sample location 13G2 background site, at a level of 238 i 93 pCi/kgdry. This lodine is believed to be from Port Jefferson area hospitals.
Naturally occurring thorium-228 was measured in nine samples with an
average activity of 383 pC1/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
pC1/kg dry and a range of 801 to 858 pCi/kg dry. Strontium-89 and
strontium-90 were not observed.

5. Sediment Rable 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 pC1/kg dry with an
average activity of 3316 pC1/kg dry. Naturally occurring radium-226 war
observed in one sample with an activity of 699 pC1/kg dry. Thorium-228,
also naturally occurring, was measured all four samples within the range of

16
|
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136 to 766 pC1/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
8 strontium-89, strontium 90 and gamma emitters. No strontium-89 was

detected. Strontium 90 was measured in one sample with an acuvity of 2.9
<

pC1/kg dry. All samples had measurable activities of naturally occurringI potassium-40 with an average activity of 2380 pCi/kg dry and a range of
1450 to 3540 pC1/kg dry Radium 226 was measured in one sample wita an
activity of 200 pC1/kg dry. All eight samples had measurable thorium 228

I with an average activity of 141 pC1/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
I examined by analyzing samples of airborne particulates and airborne iodine

at 16 sam aling locations. TEDA impregnated charcoal cartridges used to ,

collect air aorne lodine were collected weekly and- analyzed by gammaspectrometry for lodine-131. Airborne particulate filters were collectedI weekly and analyzed for beta emitters. Quarterly composites from each 3
h

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 pC1/m3
with an annual average for the 16 sampling locations of 0.018 pC1/m3
(Table C-6). Of the 847 measurements two were below the detection| limit, nominally 0.004 pC1/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 inI 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| pC1/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
pC1/m3 and a range of 0.0063 to 0.0114 pC1/m3. All other gammaI emitters were below the lower limit of detection.

The radiostrontium analyses (Table C-8) on the 64 quarterlyI composites showed no detectable levels of strontium-89 or strontium-
90.

I
I
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2. Airborne Iodine (Table C-9)

Analytical results of airborne iodine-131 were all below thee
' lower limit of detecuon which ranged between <0.008 and <0.5

pC1/m3,

I

| 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 pC1/m3, with an average concentration of 35
pC1/m3, similar to the average concentrations found during the
preoperauonal years.

t

C. Terrestrial Environment

I The terrestrial environment in the vicinity of the SNPS was j
examined by analyzing samples of game (raccoon), milk, food 1

products, rainwater and potable water and soil. Gamma spectrometry |I was performed on all samples. In addition, iodine-131, strontium-89 i

and strontium 90 analyses were performed on the' milk samples, while
tritium and iodine-131 analyses were performed on the potable water
samples. Rainwater samples were analyzed for gross beta, tritium and 1

gamma emitters. Soil samples were analyzed by gamma spectrometry
and radiochemically for strontium-90,

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

iAll of the 63 monthly and semimonthly cow and goat milk
|samples analyzed for iodine-131 were below the LLD.which ranged

between <0.2 and <0.6 pCi/1. ' Naturally occurring potassium-40 was 3

observed in all the milt samples. The goat mi k samples.had an j

average measurement of 1749 pCi/l and a range of 1390 to 2050 pC1/l.
The cow milk samples had an average concentration of 1073 pCi/l
with a range of 885 to 1470 pC1/l. . Cesium-137 was detected in one of ;

the 40 goat milk samples with an activity of 8.5 pCi/1. Ten of the 23
1cow milk samples had detectable measurements of cesium-137.with o

an average of 8.4 pC1/1 and a range of 4.7 to 16.2 pCi/1. !

All other gamma emitters, as well as strontium-89 were below
the detection limit, Strontium-90 was observed in all 16 cow samples i
and 22 of the 23 goat milk samples. In the-16 cow milk samples, the
average strontium-90 concentration was 5.7 pC1/1 with a range from ;0.55 to 14.0 pC1/1, For the 22 goat milk samples, the average '

strontium-90 concentration was 2.5 pC1/1 and the range was from 0.71
to 5.1 pC1/1. The activities reported for strontium-90 are consistent

. .. .
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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 locutionsduring 1989. All tritium results were below the lower limit ofI detection (100 pC1/1). No todine-131 was measured above the lower
j limit of detection which was between <0.2 and <0.3 pC1/1. All other

gamma emitterc were below the lower limit of detecuon.

3. Game (Table ''-14)
I

Potassium-40 was observed in the two raccoon samples with an
average activity of 2360 pC1/Kg wet and a range of 2020 to 2700

I pct /kg wet. Cesium-137, the only other observed gamma emitter was
measured over a greater range of activity due possibly to seasonal,

l effects. The average cesium-137 acuvity was 263 pC1/kg wet and a
| range of 34.1 to 492 pC1/k

the previous several years. g wet. These results are consistent with
The average cesium-137 actMty for 1988

was 307 pC1/kg wet with a range of 76.7 to 538 pC1/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 samples contained naturally occurring1
potassium-40 with an average of 2895 pC1/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 otheri gamma emitters were below the lower limit of detection. The sam
were also analyzed for todine 131 by a radiochemical procedure. ples|

No
activity was found. The detection limit varied from 4 to 10 pct /kgwet.

5. Precipitation (Table C-10)

Twenty-four precipitation samples were collected at two stauons
during the twelve months and analyzed for gross beta, tritium and

| gamma emitters.

Gross beta acuvity was measured in the 24 samples with an
f average activity of 5.5 and a range of 1.6 to 19 pCi/1.
'

Tridum was measured in five of the 24 samples with an average
activity of 176 pC1/1 and a range of 120 to 250 pCl/1.

19
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| Naturally occurring beryllium was observed in five samples. Two
samples from station 9S1 had an average of 59.6 pCi/l and a range of
52.3 to 66.8 pC1/1. Beryllium was also observed in three samples from-I station 12A1 with an average of 44.2 pCl/l and a range of 43.4 to 45.8
pCi/1. All other gamma emitters were below detecuon limits.

6. Soil (Table C 16)

I Soil samples are collected once every three years. They were
collected during 1989 from ten locations an:1 analyzed for strontium-
90 and gamma emitters. Strontium 90 was detected in four samples'E with an average activity of 23 pC1/kg dry and a range of 15 to 35e pC1/kg dry. Gamma spectrometry measured potassium-40 in all
samples with an average activity of 3849 pC1/kg dry and a range ofI 1800 to 7060 pCl/kg dry. Naturally occurring radium 226 was
measured in six samples with an average activity of 1914 pC1/kg dry
and a range of 604 to 1620 pCi/kg dry. Thorium 228. also naturallyI occurring, was measured in all samples with an average activity of 605 *
pC1/kg dry and a range of 256 to 1300 pCi/kg dry. Cesium 137 was
measured in eight samples with an averade activity of 242 pCi/kg dryI and a range of 37.7 to 456 pCi/kg dry. Al other gamma emitters were
below the lower limit of detection. ;

D. Direct Radiation frables C-17 and C-18)

Direct radiation measurements were taken monthly and
quarterly at 41 locations using LSO :Dy thermoluminescentI dosimeters (TLDs). Four new locations were added to the program in

4

March 1989. TLDs were used to detect radiation levels near ground
i

I level in the vicinity of the Shoreham site due to terrestrial and cosmic !

gamma ray emitters and possible SNPS contributed direct radiation.Figure 3 presents a comparison of average TLD results from 1977 to
1989. Al, TLD results presented in this report have been normalizedI to a standard month (30.4 days) to eliminate the apparent differences
cause; by the variations in exposure period. The average of the c uar-
terly exposures was 3.6 mR/ standard month and the average of theI 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.I ;

E. Dose Assessment

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

I- .

1
-

. . .
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il 2

4

Initially, all positive concentradons of radionuclides in indicator>

i 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: i

j 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
1

,
.

I assessment. Surface water, aquade plants and precipitation were not i

considered as significant human exposure pathways, therefore, not !

considered in the dose assessment. The dose due to standing onI soil / sediment was not calculated since this is accounted for in the
,

direct radiation dose. Also, potable water was excluded from dose
i calculations because it is not considered a pathway. (Since ground

,

j water drainage is to the north, no water sources for drinking or :
; frrigation can be affected.)

.

g Beryllium-7, potassium-40, radium 226, radium 228 and
'E thorium 228 are all naturally occurring isotopes and not likely to be

produced as a result of the operation of Storeham, so they were
;

;

;'s excluded. Krypton-85 was also excluded as an individual contributor
:E to dose since it is not absorbed or ingested and is included in the

direct radiation component. The remaining posiUve isotope, cesium-'s 137, could be produced as a result of plant operation so it was ~

,

g included in the dose calculadons, it should be noted that cesium 137
also exists in the environment as a result of atmospheric weapons
tesung 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 exactj comparison of the results difficult; however, the dose is directly
proportional to the acuvity in the medium: in all cases considered,
the concentrations found in 1989 are consistent with those of 1983,

lt should be noted that cesium-137 found in game samples was 'i

considered as a dose contributor by using ingestion factors for meat.| This is highly conservauve. ,

i

I :
< .

I
i

I
|

22g
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g g M M E E E E

TABEZ 2

; SUMMARY OF !-OSE DE TERMINATION FOR 1999

i

PATHWAY
14FEME.WOWF NSWeAss 14FvAL Nasoer ensserrrys massessucsJoe AcTrvrrr gemervtTY mosE FACTOR mee* FACTUOt 585F3egE SeesN Westmosemousgg cutTim se ammesses sucesvunce -mm-pycs summ-pya gamm-pyrJ exammmpyrJ
sucestemust sumusessant

I

f
j Adult Cs-137 8.5 pct /I 310t/yr. 7.14 E-5 1.09 E-4 lever I.85 E-I 2.87 E-3 lever

Infant 3301/yr. 4.33 E-5 6.11 E-4 lever 1.21 E-1 1.73 E+0 lever

! =
u Adult Cs-137 263 pCI/kg wet I10 kg/yrt3) 7.14 E-5 1.09 E-4 lever 2.07 E+0 3.15 E+0 lever&

Infant 4I. kg/yr131 4.62 E-5 3.27 E-4 Imne 4.95 E-I 3.52 E4 bone

-

1

4

|

i
!

| |
'

;
4

6

4

!

Comportson of the 1999 doses wgth those of the preoperational years 1983 and 1984 shows no sispeficant C.s ~.
*

1

! (I) From Table L5 maximum exposed sndevedual. Ikg. Guide 1.109.
(2) From Tables LII. E-12. &13 and E-14. Reg. Guede 1.109.
(3) Meat and Ibuhry pathway. Table E-5. Reg. Culde I.IO9. Utfitring I10. kg/yr. For adults and 48. kg/yr. for chlidren

as the quantity of game u,..~aa * resuks in a m.m....tvely heath calculateel h.-

i !

i

. . . ... ,. _. . _ . _ . . . , _ _ . - . . _ _ . . ~ . _ _ _ - . . . _ , . . . . _ _ _ . _ ..
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1

: CONCLUSIONS j
i

i

iExcept 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? proval of the Shoreham Setdement Agreement the unit

.

! was defueled for tie remainder of 1989. '

Analyses of environmental samples show results consistent with those
found during the ?reoperational years of 1983 and 1984. In addition.I comparison of resuLts reveals little difference between indicator and control
locations. Therefore, no isotopes could be identified as having originated
from SNPS. ;

|

E Sens!Uve indicators revealed minute quant 1Ues of radioacuve fallout
'

from the October 1980 atmospheric nuclear weapons test by the Peoples

I Republic of China and the Chernobyl accident,in addidon to radioacuvity
remaining from two decades of atmospheric testing.

I Aside from these anomalies in the environment, expected normal
background radioacuvity 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

'I 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 paruculates from February 1977 to December 1989.I Direct radiadon levels were reladvely low and approximately the same at all

,

locations. Figure 3 shows the averagle quarterly TLD results in mR/ standard
month from January 1977 to Decemxr 1989.I

I
I
I
I
I
I

.

I.

I .

28



. . . - , . - . - - - . . - - - - . . . - _ . _ . _ - . - - - - - - - . - _ . - _ - . _ . .

i

I
.

1
-

,

i
I

t

g j

.,

,

,
.

I
,

.

.

|| '
>

:.

;I
t

i
4

i IV. REFERENCES '

!I ;

!I
:

I
g

.

,

I i

I
|

29 ,

il
- - - - _ _ _ _ _ - _ _ - - - - _ _ _ _ - -



- . - . . . - . . - - . -. -. - - - - - -

!

| !

IV. REFERENCES

(1) Long Island Lighting Company. "Shoreham Nuclear Power Stauon,
.

Environmental Report, Construction Permit Stage" December 1977.

(2) United States Atomic Energy Commission Directorate of Licensing-

" Final Environmental Statement Related to Operation of Shoreham
Nuclear Power StatJon", Docket No. 50 322, September 1972. .

'

(3) Ixmg Island Lighting Company. "Shoreham Nuclear Power Station, '

Updated Safety Analysis Report".

k (4) Radiation Management Corporation. "Shoreham Nuclear Power .

i Station Radiological Environmental Monitoring Program - 1977 Annual
Report". March 1978.

.

(5) Radiation Management Corporation. "Shoreham Nuclear Power,j Station Radiological Environmental Monitoring Program - 1978 Annual
Report" April 1979.i

| (6) Radiation Management Corporation. "Shoreham Nuclear Power
j Station Radiological Environmental Monitoring Program 1979 AnnualReport" June 1980.I

(7) Radiation Management Corporation. "Shoreham Nuclear Power
Stadon Preoperauonal Radiological Monitoring Program - 1980 AnnualI Report" September 1981.

I (8) Radiation Management Corporadon "Shoreham Nuclear Power Station
Preoperational Radiological Monitoring Program - 1981 Annual i

Report," October 1982.

j'
(9) Eisenbud, M., Environmental Radioactivity, 2nd Ed.,1973,

| (10) National Academy of Sciences, Radioactivity in the Marine
Environment, Nadonal Research Council, Washington, D.C.,1971.

(11) Long Island Lighting Company, Environmental Engineerin
Radiological Environmental Monitoring Program Procedures. g Dept.,

(12) EA Science and Technology Shoreham Protect Quality Assurance and
i Procedures Manual, March 1985. ,

I
I

*I ~

- _ __ _ _ _ - . _ -_



.
- - - - - _ _ _ _ - .. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _

:

I
IV REFERENCES (Cont.) !

.I
(13) U.S. Nuclear Regulatory Commission Regulatory Guide 1.109, Rev. I-

1977

(14) Health Physics Journal, Vol. 38, No.4, April 1980.

I -

(15) Teledyne Isotopes " Nuclear React 6r Environmental Radiation
Monitoring Quality Control Manual", IWL-0032-361.

.I
(16) Teledyne Isotopes " Quality Control Internal Controls and Audits,

Environmental Analysis Department" IWL-0032 365.

(17) Teledyne Isotopes " Quality Assurance Manual. Environmental Analysis;

Department Com lance with 10CFR50 Appendix B and Reg. Guide
; 4.15", IWL-0032- 95.

,g (18) long Island Lighung Co. and Teledyne Isotopes,1982 Radiological'

Environmental Monitoring Program Annual Report.

| (19) Long Island Lighting Co. and Teledyne Isotopes.1983 Radiological ;
Environmental Monitoring Program Annual Report. '

| (20) 14ng Island Lighting Co. and Teledyne Isotopes,1984 Radiological
| Emironmental Monitoring Program Annual Report.

(2 I) long Island Lighting Co. and Teledyne Isotopes,1985 Radiological
Erwironmental Monitoring Program Annual Report.

I
(22) Long Island Lighting Co. and Teledyne Isotopes,1986 Radiological i

Erwironmental Monitoring Program Annual Report.I
(23) Long Island Lighting Co. and Teledyne Isotopes,1987 Radiological

I Environmental Monitoring Program Annual Report.
j

!
(24) Long Island Lighting Co. and Teledyne Isotopes,1988 Radiological

.Emironmental Monitoring Program Annual Report. 1

I

I
I !

"

}



Y

I
I
I
I
I
I
I .

I APPENDIX A

RADIOLOGICAL ENVIRONMENTAL

MONITORING PROGRAM

BUMMARY

1.,
I
I

'

I
I
I

.

I
'"I

_ _ _
,



__ __- ____- - _ - - -. - - - . .- . - . -- - .- -. - - - -

.,

RADIOEDGICAL ENVIIt0NIEENTAL EBOfRTOttING F5tOGItARE SUSEREMtY
SHOREIIAM NUCLEAR POWER STATION DOCKET NO. 50-322 #

SUFFOLK COUNTY. NEW YORK JANUARY I to DECEMBER 31.1999

ANAIJSIS AND tourer tlMTT
MEDIUM 06t PATHWAY TMAL NUMBER OF

AIL If8D_ICAT91GOCAT)OfeSul LOCAIlOfLWTTH 19GHEST BEAN CONTTIOLIDCA110Ml30 NONNOUTINE
NUMENER OF

SAMPLED OF ANAIXSES DETECTION MEAN (2) MAME MEAMf2) MEAlel2| REPORTED(UNIT OF MEAMIREMENT) PERFORMED (LIJJS (I) RANGE DISTANCE AND DIRECTION RAf8CE RAB8GE WEASUREMEffT

i
FleemMe Water H-3 10 100 -(0/7) N/A N/A -10 / 31 0(pCI/ liter)

-

.

I-13I IO 0.2 -(0/7) N/A N/A -(0/31 0
.

Gemme 10

K-40 50 -(0/7) N/A N/A -(0/31 0

U .

Gamme Gamma 2
(pCI/kg wet)

K-40 300 2360(2/2) 13S3 0.2 mes W 2360(2/2) -(0/0) 0(2020-2700) (2020-27001 -

Cs-137 7 263(2/2) 13S3 0.2 send W 263(2/2) -(0/01 0
4

(34.1-492) (34.1-492) -

! IIIsoet - Gamma 484
(mR/ Standard snonth) Dose 1.5 3.6(412/412) 6Al 0.7 seus ESE 4.8(12/12) 3.8(72/72) OMonthly g2.6-601 (4.1 -5.6) (2.9-5.09

Gamma 160
Dose 1.5 3.6(136/136) 6Al 0.7 svol ESE 4.8(4/4) 3.8(24/24) 0Quartedy (2.8-5.21 (4.4-5.11 (3.0-5.09

(1) 1he 11Ds quoted are the lowest arttami ilDs chtaersed tra the various medte % time reporttrgt persed. Typecal 11Do isere M.... J Inr eachmaclkie se foemd criTahles C-20 arid C-21.
(21 Means calculated usingt detetiath measurements orily. Frarmris of driettable measuremerits tre pareritim
(3) ' frwheator arid corstrol forattores are rioted tre Apperwh fl. Tat & II. f.

.
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ItADIOEDGICAL ENYNEONSEENTAL ESONITOftBOG F9tOGRABE SOMERAEtf I

SHOREHAM NUCIEAR POWER STATION
s

DOCKET NO. 50-322
; SUFFOLK COUNTY. NEW YORK JANUARY I to DECEMBER 31.1989

ANALYSIS AND ID4rER Ut8fT
ROEDIURE Oft PATHWAY TUTAL NUDORER OF AllIIWECABMUDCATIONSOR IDCAT10f_t m CONT 140LIN NONROUT1NE !

NUtmER OF '
: SAbfPLED OF ANALYSES DETECT 10ft Mr#8 (2) NAteE 88EAfe(2) 20EAfst2) REPUsmtDIUNTr OF teEASUNCteENT) PERFORbtED SJD1 til RANCE

DISTAf8CE AND DIOtECTION RAleGE 94480CE teEASUstEtetstT
.

| |
. Alstperuse N Gross Beta 847 4 184633-635) 8A3 0.6 mi SSE 19(52/53) 18(212/2123 0
1 (10 3pCf/m3) (4 4 01 17-600 (6-53)
,

Sr-89 64 0.2 -(0/48) N/A N/A -(0 / 1 61 0
_

; y Sr-90 64 .03 -(0/48) N/A N/A -(0 / 1 61 0 >

.

'
Gamma 64

Be-7 i

j
- 62.0(48/48) 12DI 3.7 seul WSW 70.0(4/4) 61.0(16/16) 0(43.1-80.11

i (63.5-80.I) (48.0-69.5)
,

K-40 5 7.02(3/48) 12G2 15.4 me WSW 11.4(1/4) 11.4(1/161 0(6.33-7.94) - -

>

,

; :

L Alstperune ls e sse I-131 847 10 -(0/635) N/A N/A -(0/2123 0 l| (10 3pC8/m3) -

.

i

!

i (I) "the llDe qtseted are the louest acttsel IlDs obtafried tre the vertoess needte duringt the W period. Typecal 11Ds 1 sere detervestned inr each
,

nuchde as found en Tables C.20 and C-21.
121 Decons c=Ictdated using detectable ;.u 1_ _ .as only. Fractions es detectable .m _ m.s ..a .as tre parentheses.
Cll Inrtcator and enntrol locatsorts are twded sn Apperari'x it Table Il-I.,

$

!

'

'
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RADODEDGBCAL ENVIROWBBENTAL RBOWBTORING FROGRARE SUBERRARY
#SHOREllAM NUCIEAR POWER STATION DOCKET NO. 50-322

SUFFM.K COUNTY. NEW YORK JANUARY I to DECEMBER 31.1999

ANALYSIS AND IDWER UMrT leUMUEEft OF
MEDIUM OR PATHWAY TUTAL NUMBER OF ALIJfEDICAIDRIQCA11RfeSQI LQCAllois_wrnt isGHE5IlgtNt CONTHOLIDCAT10108 fe08MeOUTueE

S *.MPIED OF ANALYSES DETECTION MEAN (2) NAME MEAAt2) MEAfel2) REPOSFFED
(UNTT OF MEASU5tE9fENT) PERFOftMED 5.H)I Ill RANGE DISTANCE AND DIRECTION RANGE StANGE MEASUf4EttENT

EM I- 13 I 63 0.2 -(0/36) N/A N/A -10 /2 7) 0
(pCI/itter) -

Sr-89 39 2 -(0/24) N/A N/A -10 / 1 89 0

$ Sr-90 39 I 2.0(21/221 BG2 10.8 me SSE 7.I(12/12) 6.2(16/16) 0
(0.59-5. II (0.5 5-I 41 10.5 5-I 4)

Gessenn 63

K-40 100 1740(36/36) 13BI 1.9 nel W 1806(17/17) I186(27/27) 0
(1290-20501 (1640-20500 (885-1700)

Co-137 4 8.50(I/361 13sI 1.9 ms W 8.50(I/171 8.3e(10/27) 0
- - (4.68-16.21.

|

~

t1) 1he IJDs gscoed are the toutst artismi IJDs otWafried tri the vertrees snedes disrtryg the repnrtergt perewf. Typeral IJDs were dreensierwd hir emets
raschde as fouruf cri Tables C-20 arid C-2 8.

(2) Means celesslated tM detectable suiciosuressierits only. Fracerns es detectable ..-., .-. .as tr ,_., .4L - _
(3) fewscator arw! nintrol locattnns are twWed in Appe whx IL Table it. I.

u____
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N ENVWIONREENTAL EBONf700tBEG FROC8 TARE SUMMARY
SHOREHAM NUCLEAR POWER STKT10N DOCKET NO. 50-322
SUFFOLK COUNIT. NEW YORK ~'NUARY I to DECEMBER 31 1989.

,

ANALYSIS AIUD IDurERIJeffT
30EDIUtf OR PATHWAY 7tKALIUUBERER OF

A11IIE)fC&IDR IDCA110fE501 IDCATIOff WTIM IMGHEST BEAN COOr1180E IDCAT900ml 880EustOUTIIst
380RIMER OFSAmePtED OF ASEAIXSES DE"TECTION ttEAM (23 35 ARSE 88EA8Ef29 90EA8882) IWPUprtED(UIUTT OF MEASUMEneENT) PERFORDIED SJDI III ItAfeGE EASTAleCE AfsD DORFET1088 IMf8GE SW8GE BOEASUftE88E557

,

i

I
i

rose Pteeisees Gasmesta 24
i (pCI/kg wet)

i

1-131 1 -(0/18) N/A N/A -10/6) O i

,

-

,

K-40 300 2823(18/18) SC2 2.8 sul E 3592(5/SI 3Ilot6/69 0
,

w (1490-61001 (1920-6100) (1540-46409"
;

!
Be-7 50 266(I/18) SC2 2L8 sent E 266(I/5) -(0/6) O

!Cs-137 6 -10 / 1 81 N/A
<

2

.
N/A -(0/61 0

. !

I
!

.!

! I
.' ,

i i

.

! ,

i !
'

.

!

llee IJDs epsetal are flee Ismest artisal IJDs ebemened in flee sortens susedia durtry the repnrtmg pertent W IJDs were deterniereed for escle k(1)4

'

ensctde as foisnd en Tables C-20 arid C-21. "

(2) Recono celetsisted tauerig detectahir . . - __..;s eney. Freemns cf detecteNe enresistensents in pareratismes. |
(33 Irutrater and control locations are nneed in Apperwh H. TaNe p-I.

|
.

, - m , 4 4 au w t e-** ..r- - r -w-** -+-e v- w .s ,,m- =,--W -~ , w .w * - re rtwwe<vw=ee-w~e--s, - - - - ,ra- + w------ < -w--+,-- - - . -
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|

RADIOEDGICAL EIEVIIROIUREENTAL 3E01W700t50G FIEOGERABE SWEEEEAEtYl

i SHOREHAM NUC1 EAR POWER STATION DOCHET NO. 50-322
SUFFOiE COUNTY. NEW YORK JANUARY I to DECEMBER 31.1999 -

-

- i
;

I ANALYSIS AND IXNFERI.JMfT.

MEDfUM OR PATHWAY TMAL NUMBER OF AIL IFOICAIDIUDCA110fESDI IDCATION WITH IBGHEST M CONTMOL IDCAT9004 NONROUTINE
NUMMER OF

SAMPLED OF ANAIX5ES DETECT 10M MEAN(21 NAME MEANf2) MEANT 2) HEPO8tTED ;; (UferrOF MEASUREMEfff) PERFUESSED RIDI ill RANCE DtSTA90CE AND DMECT1000 RAIOGE M4f4CE ROEASUWEteEfrT
,

i i

Ac=se-Investesmunes Sr-89 25 1 -10 / 1 5) N/A N/A -10 /105 0 I

.

IpCI/kg wet)
-,

. .

4St-90 25 I -10 / 1 5) N/A N/A -10/10p 0

Canonia 25
* K-40 300 2926(15/15) 3Cl 2.9 not NE 3348(4/41 3026(10/100 0

,

;

(2060-5130) (1700-4020) (2500-40209 (I470-46209 [

'

i

I

Be-7 40 -10 / 1 5) 13FI 9.4 asi W 109(1/I) 100.5(2/199 0
,

- ;
,

- 891 9-1099 '

cs-137 4 -(0 / 1 51 N/A
' -

N/A -10/ 109 0
.

Th-228 7* -10 / 1 5) N/A N/A -(0 / 1 05 0
,

i
'

t
~

!
. ;

F

|
1

*

1

i

!
'

,

I

t

it) The UDs syseted are the lossest actumi 11De obtaersed tri the wartaus medio durtryg the vegerttrag pertrui W I1De were detensdrwd for each
ensdade as found criTables C-20 and C-2I.

(2) Means calculated usergt " ^m ^dde measurements only. Freethms of drtettable asensuremerits tre perentheses.
D3 Indkator and cordral kratsorts are tweed in Apperuks 11. Table ft-I.

1

'

4

e - , .- , .,w + u .. n ,. ,- , < n, , -. , .,.e ,..n , ~, . .~ -- , -- . - - ..- ,,.-,--,.--+w,.-
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RADIOEDG8 CAL ENVHtONREENTAL ISONETOUtBUG PNOG5 TARE SWEEEEAEtY
Sl10REHAM NUCLEAR POWER STATION DOCMET NO. 50-322 t

.

SUFFOUC COUNTY. NEW YORK JANUARY I Io DECEMBER 31.1999

ANALYSIS AND IDWWERI.JMfT
. MEDIUM OR PATHWAY TUFAL MUstRER OF

ALL IIWIC&IDR 1DCATIOM508 IQCKDQft_WITH HIGIEST BEAR CoffTn00 IDCA1109431 le00sseOUTueE
IsURIMER Of"'

SAMPLED OF ANALYSES DETFET10M MEAM (23 MAME neEAlet2) 98EAMl2| REPOftTED(UMfT OF MEASUREMENTI ITRFOftetED RJDI (Il RAfsCE DISTAf8CE AND DIRECT 10ft RANGE RAleGE RsEASURESSENT
,

'

emessent M) Sr-89 8 2 -(0/5) N/A N/A -10 / 38 0(pCI/kg dry) -

.

< Sr-90 8 1 2.9(1/5) N/A N/A -10/3) 0
.

t Canuna 8
! $ K-40 900 234415/5) 13FI 9.4 ml W 3540(I /Il 244013/3) O(1710-3410) ;

(1450-35401

Cs-137 8 -10/5) N/A N/A -(0/3) 0
-

,
.i

1

. Ra-226 200 200(1/5) 14A1 0.8 seed WNW 200(1/l) -(0/3) 0 |-

q
- .

Th-228 60 163(5/5) 2A4 0.4 rni NNE 224(2/2) 104(3/31 O

.

(99.7-3191 (128-319) (75.0-158) i
.

4

i

.i

|

(Il The UDs quoted are the lament acttsal LtDs obtaened tre the vericens essedia durtrge the tem persed. W IJDs were 1;- E.._.,..! w emehnudede as found cre Tables C-20 and C-21.
(2) ascens calculmeed essenet detectable enessureneents ordy. Frartsons ef dreettable -a - .a.as ten poverstheses.j- 13) Inrtrator and entros locatkwes are twWed on Appendex 8. Table p-1.

1

1

,- . . _ . , . . . __- .. . .. . . - - -.s . . - . . . . .. . _ . _ _ _ _ _ _ _ _ _ . .
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M M M M M M M M M

MADIOEDGECAL ENVMtONESENTAL ESONETOEEElWG FROGEEASE SENEREART

SHOREHAM NUCIEAR POWER STATION DOCKET NO. 50-322
<

SUFFOLK COUNTY. NEW YORK JANUARY I to DECEMBER 31.1969

ANALYSIS AND IDUFERIJMfT
MEDIUM OR PATHWAY TUTAL NUMBER OF

AilllEDECAIDR IDCATIOfE5ul LOCATIQIt WIDE IBGHEST BEAft CO'vTn0L IDCAT90043 posenOUTIIst
NUMIEft OF

SAMFt.ED OF ANALYSES DETECTION MEAM (21 NAME 30EA8882) MEAfst2| IETOSITEDtowrr OF MEASUREMEfr!) PERFORMED |UJM til RANGE DISTANCE AND DIRECTION RAf8CE 34AleGE BOEASU9tEaIEffr

h (O sshose) Sr-89 4 1 -(0/3) N/A(pCl/kg dry) -
N/A -(0/1) 0

-

Sr-90 4 0.9 -(0/3) N/A N/A -(0/ I) 0

g Comma 4

K-40 - 4320(3/3) 16BI I.3 seul N N W 6410(I/1) 1840(I/I) 0(2020-6410) - -

Cs-137 10 -(0/3) N/A N/A -(0/ I) 0

Ra-226 200 699(1/3) 16BI 1.3 met NNW 999(1/1) -10/1) O

Th-228 60 429(3/3) 1681 1.3 seet NNW 766(I/I) 136(I/I) 0(161-766) - -

tIl TheIJDo are the lossest actual UDs obtaened m the wartaus needte durtrgg the reW period. Typecal 11Ds were detvisened for eachriuclide as on Tables C-20 and C-21.
125 Means calculated uM detectable necagureweents only. Fractinns of detectable measureweents inc..O-aO3 frwheator and control locattnns are rioted in Appreuk fl. Table 18- f.
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RADIOEDG8 CAL ENVWtONGEENTAL RSONITOEWEG F5tOGRAM SWOMEART
z

SHOREHAM NUCLEAR POWER STATION e
DOCKET NO. 50-322

SUFITIUE COUNTY. NEW YORK JANUARY I to DECEMBER 31.1999
,

i
J

!

ANALYSIS AND IDerERUMtT! MEDfUM Oft PATHWAY TMAL NUMBER W AEL 6 IDCATION WFIH HIGHEST REAlf feUMIIER OFSAMPLED OF ANALYSES DETECTION MEAN (2) MAME MEAle(2) MEANT 2B SEPONTED
CONTROLIDCAT900439 180N880tfTWeE

(UNfT OF MEASUltEMdNT) PESIFORMED 51DI (Il RANGE DISTAleCE Afe0 DIRECTION RAleGE RAfeGE 80EASUMERSE9FT

i

SeR Sr-90 10 0.9 2 4.8(4 / 91 8A3 0.6 not SSE 35(I/I) -10/1) 0(pct /kg dry) (16-35) -
-

Gemseen 10
4

*
K-40 900 3492(9/91 SF3 7.8 met E 7060(1/I) 7060(1/I) 0(1800-64001 - -

Cs-137 - 10 252(7/9) 8A3 0.6 not SSE 532(I/Il 199;I/1) 0(37.7-456) - -

Ra-226 300- 833(5/9) 5F3 7.8 not E 1620(I/Il 1620(I/11 0
<

(604-1180) -
1

-

Th-228 60 527|9/9) 5F3 7.8 nel E 1300(I/1) 1300(I/ I) 0(256-947) -

|

.

|

4 I

!
),

i '

1

I

i11 he 11De upseted are the lowest actual UDs obtaened in the wartaus media durtegt the seyntting per.ott Typecal 11De were dreermined for each
ramude se found on Tables C-20 and C-28. !

(2) Meene calculated tusing detectable measurements only. Fractions of detectable measurements in parenthews.(3) Instcator and mntrol locations are noted in Appendix II. Table it-I.

.

.e. -- -,,.~-e... , , - w ,w , p - e- + -.w,e- -- a ,ew --n.. . , - - _-_v_---_____---.__~---n,
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;

EtADIOEAMMCAL ENVHtONSEENTAL B00NITOstEUG PgtOGRARE 8038E845tY

SHOREHAM NUCLEAR I'OWER STA'llON DOCKET NO. 50-322,

SUFFOLK COUNTY. NEW YORK JANUARY I to DECEMBER 31.1989,

$
ANALYS1$ AND tD4FER tJMIT: MEDfUM OR PATHWAY TUTAL NUMBER OF All UW9CATOR LOCATIONM3) IDCAI1QllW, IDI IGCHEST M

conns 0LIJOCAtt0431 fe0NWOUTINE
' 98 UMBER OFsAMetzD Or ANAI,YsEs DETECn0N MEAN 23 NAME MEANeal MEANT 2 MerOstrED(UNrr OF MEASUSEEMENTI PERFORMED |LIDI (!) RANCE

DESTANCE AND 98RECTION RAl4GE RAleGE BEEASUIRESSE9ff

eureneeWoest H-3 12 100 -(0/7) 13FI 9.4 mt W 4550(2/2) 3100(3/51 0(pCf/ liter)
-

(4400-47006 (200-47000,

'

Sr-89 12 1 -10/7) N/A N/A -(0/5) O

Sr-90 12 0.5 -(0/7) N/A N/A -(0/53 0
n

Gamma 12
K-40 60 257(5/7) 13G2 13.2 me W 295(3/3) 293(4/5B 0 i

i

(211-314) (195-357) (195-357)
Ptsen Sr-89 29 0.7 -(0/19% N/A N/A -(0/10) 0 !

- (pC1/kg wet)
i

-

i

Sr-90 29 0.6 -(0 / 1 91 N/A N/A -(0 / 1 09 0

Gamma 29
i K-40 300 4042(10/19) 3Cl 2.9 mi NE 4217(9/9) 3866(10/100 0 )| (2060-5130)
: (2380-51300 (2540-50001 !
-

; "Ih-228 7 -10 / 1 9) N/A N/A -(0 / 1 05 0'
.

Cs-137 5 9.l(4 / 1 99 13G2 13.2 mi W 10.4(2/109 10.4(2/101 0i

(7.04-10.8) (9.06-11.8) (9.06-11.8)
i

(l) The 11De quoted are the lesent actumi IJDs obtaenal in the vadows medem durtrgt the reporttMW persed.1yperst IJbs were determened for emels
nachde as fa.vuf or Taides C-20 and C-21.

(2) tecons calculated usergt detectable measurennents only. Fragflons of detectalde .--
-.s -- .. s in perentheses.(31 Irutestor and centrol locations are nosed in Appendix H. Table H-I.

1
.

!
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- CA - A - - -
<SHOREHAM NUCLEAR POWER STATION DOCKET NO. 50-322

SUFTOfE COUPrTY. NEW YORK JANUARY I to DECEMBER 33.1999

ANALYSIS AND IDWERIJMIT IEUMIEst OFBSEDfUM Oft PATHWAY TUTAL nut 08ER OF AIL IIEDICATOR IDCAT90185DI LOCAI10N WITH IBGHEST M C0er1140LIDCAftopp fecesROUTWEE
SAMP!ED OF ANALYSES DETECTION MEAR(2) MAME 88EAfst2) INEAlel28 IEEP00tTED

(UNrr OF MEASUltE90ENT) PEftFOftMED SJD1 fil RAf4GE DISTANCE AND DORECTION RANGE 9tANGE 80EASUltEggENT

Pesespetetteen Gross Beta 24 - 4.5(24/24) 9SI 0.2snt S 4.8(12/121 h control 0(pCE/ Iller) (I.6- 19) (I.9-1 99

H-3 24 100 176(5/24) 9SI 0.2 seel S 187(3/129 h Control O
(l20-250) (150-250)

2., Genena 24
t,.

Be-7 30 50.4(5/24) 951 0.2 sal S 59.S(2/121 h Control 0
(43.4-66.8) (52.3-66.8)

K-40 40 -(0/24) N/A N/A N Control 0

Nob 8eGas Kr-85 53 - 35.2(53/531 14S't 0.4 nel WNW (35.2(53/53) h Control 0
(26-46) (26-46)

Xe-133 53 60 -(0/53) N/A N/A h Control O

(1) T1 e IJDs epseted are flee lausest actued IJDs obtaersed tre the werecus sesedIn durtsigg the reportgrgg persed. W IJDs were defensehrd for each
einseede as found ori Tables C-20 and C-21.

(2| Decons celeufsted testnut detectatute svoessureweents only. Fracteeres af detectable weregureviserits les paperstheses.
(3! Instcator and twitrol locattness are noted in Apprndtz II. Table Il- 8.

. _ - - .
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'| APPENDIX B
i.

SAMPLE DESIONATION AND LOCATIONS
'

!
.

|
|
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i

I APPENDIK O
i

Sample Designauon :

| LIILO's Radiological Environmental Monitoring Program (REMP) identifies samples
.

by a three part code, 'Ihe first two letters are the power stadon idenufication code,
in this case "SN" The next three letters are for the media sampled.

;I

u SWA = Surface Water (long Island Sound) GMK = Goat Milk

{3
AQF Fish (1) PWA = Potable Water (ground water)=

AQI = Invertebrates (1) GAX = Game (1)
,

|5 AQP = Aquatic Plants (1) FPV = Food Products (1)AQS = Sediment FPF = Fruit
'g APT = Airborne Particulates IDM = Immersion Dose (TLD)'s AIO = Airborne Iodine NBG = Noble GasMLK = Milk RWA = Precipitation (Rainwater)

SOL = Soll

| The last four symbols are a location code based on direction and distan' e from thec
site. Of these, the first two represent each of the sixteen angular sectors of 221/2

,I degrees centered about the reactor site. Sector one is dMded evenly by the north
axis, and other sectors are numbered in a clockwise direcuon, i.e., 2=NNE, 3=NE,
4=ENE, etc. The next digit is a letter which represents the radial distance from the| plant:

S = On site location E = 4 5 miles off siteI A = 01 miles off site F 5-10 miles off site=
B = l-2 miles off site G = 10-20 miles off siteC = 2 3 miles off site H >20 miles off site=

g D = 3 4 miles off site

The last number is the locadon numerical designation w' ithin each sector and zone,

I e.g.,1,2,3,.....for example, the designadon SN SWA-3Cl 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

I 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 specifle information about the individual locations are,

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

(1) A more specific means of classificadon will be noted in the comment secdon| of each laboratory report for these samples. For example, AQI will be
designated, in the sample descripuon, as aquaue invertebrate. However, the
comment section will specify the sample type by the generally acceptedi| common name of the sample involved. In this case, clam, lobster, crab or
other aquatic invertebrate would be listed in the comment secuon.

1

i l

I
45

I
.- . . - -. - . -.
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APPENDIX D

Sampling 14 cations

i Maps B 1, B 2 and B 3 show the locadons of 1989 sampling stations with respect to'

the site.!s These maps are tracings of pordons of larger maps prepared by LILCO's
E Survey Division arter an extensive land survey of REMP monitoring iocauons.

Additional informatJon can be obtained by referring to the Site and Vicinity Map of
. the Shoreham Nuclear Power Station (Map B 2), the map of Long Island and
'| Connecucut Shore (Map B 3) and by contacting either LILCO's Environmental

Engineering Department or Survey Divtston.

IhCATION TABLE B 1 SAMPLE
SECTOR CODE LOCAT10N TYPE

!I
N ISI Beach east ofintake 0.3 mi. N IDM(*)4

!g NNE 2S1 Well, on site, 0.1 mi. NNE PWA(*)j NE 3S1 Site Boundary,0.1 mi NE APT (*). AI O(*),lD M ( *)
ENE 4S1 Site Boundary. 0.1 ml. ENE IDM(*)'s E 5S2 Site Boundary. 0.1 m!. E IDM(*)

E ESE 6S2 Site Boundary. 0.1 mi. ESE APT (*) AIO(*),lDM(*)'

S 9S1 Service Road 0.2 mi S APT.AlO,IDM(*), RWA
S 9S2 East Gate SNPS,0.3 mt. S IDM(*)| W 13S2 Well, on site, 0.2 ml. W PWA(*)W 13S3 Site Boundary 0.2 mi. W IDM(*),GAX
WNW 14S1 St. Joseph's Villa, 0.4 mi. WNW GAXj

,

WNW l4S2 St. Joseph's Villa, 0.4 mi. WNW IDM(*), NBG
i NW 15S1 Beach west of intake, 0.3 mi, NW IDM(*)l NNW 16S2 Site Boundary 0.3 mi. NNW IDM(*)

NNE 2A2 West end of Creek Road 0.2 ml NNE APT ( *), AIO(*),lD M (*)
NNE 2A3 Residence 0.3 mi, NNE AW.AIO,lDM(*),PWA

j NNE 2A4 Beach, 0.4 mi, NNE AQS(*)NE 3A2 Riverhead Town Beach 0.7 ml. NE AQS
I ENE 4A3 Wading River, Eastern Marsh, SWA.AQI,AQP.AQSI ESE

0.2 ml. ENE
6Al Sound Road. 0.7 mi, ESE IDM(*)SE 7A2 North Country Road. 0.7 mi. SE APT AIO,IDM(*)

.I SSW
SSE 8A3 North Country Road 0.6 ml. SSE APT, AIO,IDM(*)

10A1 North Country Road,0.3 ml. SSW AM AIO,lDM(*)
SW l1A1 Site Boundary. 0.3 mi. SW IDM(*)I WSW 12Al Meteorological Tower, 0.9 mi. WSW APT,AIO,lDM(*), RWA
WNW 14A1 Brookhaven Town Beach,0.8 mi. WNW AQSNNW 16Al Aquatic location, west jetty of intake AQl,AQP

canal 0.4 mi. NNW

I
I -

I "

-. .. _ _- -
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LOCATION TABLE B 1 SAMPLE
SECTOR ' CODE LOCATION TYPE

I
ENE 4B1 Little Flower Institute, Wading River,1.5 IDM

mi ENEI ESE C 6B1 Remsen Road, Wading River,1.6 mi, ESE PWA
SE 7B1 Overhill Road, Wading River,1.4 mi, APT (*),

SE AIO(*).IDM(*)SE 7B3 Farm stand,1.7 mi. E FPVSE 7B4 Wading River Elementary School, Wading IDM
River,1.6 mi. SE| SSE 8B1 Farm stand 1.2 mi. SSE FPV(*),FPF

S 9B2 Shoreham-Wading River High School, IDM
Shoreham,1.2 mi, S

-I WSW 12B2 Miller Avenue School, Shoreham,1.6 mi, IDM .
WSWW 13B1 Briarcliff Road,1.9 mi. W GMKg NNW 16B1 Long Island Sound,1.3 mi. NNW AQS,SWA

NE 3C1 Outfall area, aquatic location B-5, AQP,AQSI 2.9 mi. NE
E 5C2 Farm,2,8 mi E FPV,FPF(*)WSW 12C1 Local Store, McCarricks Dairy, 2.7 mi MLK.I WSW
WNW 14C1 Outfall area, aquatic location SWA(*),AQF(*),B-4, 2.1 mi. WNW

AQI(*) AQP.AQS
E 5D1 Wildwood State Park, 3.4 mi. E IDM(*)E 5D3 Wildwood State Park, 3.1 mi. E APT,IDM,AIOWSW 12D1 North Shore Beach Substation APT AIO,IDM(*)I. 3.7 mi. WSW

E 5E2 Calverton. 4.5 mi. E IDM(*)I ESE GE1 LILCO ROW,4.8 mi ESE IDM(*)SE 7El Calverton, 4.9 mi. SE IDM(*)SSE 8El Calverton,4.4 mi SSE IDM(*)I S 9El Brookhaven National Laboratory IDM(*)5.0 mi. S
SSW 10E1 Ridge Substation,4.0 mi. SSW IDM(*)I SW 11El LILCO ROW,4.7 mi SW IDM(*)W 13E1 14ngview Ave. and Rocky Point Landing IDM(*)Rd., 4.5 mi. WI E C 5F2 Farm, 6.1 mi. E FPV

IE C 5F3 Farm, 7.8 mi. E APT,AIO,IDM(*)SSE 8F2 Goat Farm. Wading River Rd., 9.5 mi. SSE GMKSSW C 10F1 Goat Farm,9.2 mi. SSW GMK(*)W C 13F1 Background aquatic location 9.4 mi. W AQI,AQP,SWA.AQS

I
47

I-



,

-I
LOCATION TABLE B-1 SAMPLE

. ' SECTOR CODE- LOCATION TYPE '

ESE C 6G1 Francis Court, Hampton Bays,19.0 mi. IDM(*)I ESE
SSE C 8G1 Wading River Rd.,10.1 mi. SSE APT,AIO,IDM(*)

I- SSE C 8G2 Dairy Farm, Center Moriches,10.8 mi. MLK
SSE .

SW C 11G1 MacArthur Substation,16.6 mi. SW APT (*). AIO(*),I IDM(*)
;

WSW C 12G1 Central Islip Substation,19.9 mi, WSW IDM(*) i.WSW C 12G2 Flowerfield Substation,15.4 mi. WSW APT,AIO,lDM(*)
I-

W C 13G2 Background aquade location,13.2 mi, W - SWA(*),AQP,AQS
1
'

AQF(*),AQI(*)
WSW C 12H1 Farm,25.8 mi. WSW FPV(*),FPF(*)I WSW C 12H2 Farm,32.1 mi, WSW FPV,FPF l

C Denotes Control Location*
Denotes SNPS Technical Specification sampling locations and sample type.I ** Bottled Milk

I :

I

z
;

..

I |
o,
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| REMP LOCATIONS REQUIRED BY
SNPS TECHNICAL SPECIFICATIONS '

TABLE B-2

Airborne Partjeulate and Airborne lodine Monitoring StationsI
Location Codes I

NUREQf2424 SHOREHAM REMP - Location Description

Al M2 Site Boundary,0.1 mi. ESE
.A2 - 2A2 West end of Creek Road. 0.2 mi. NNEA3 3S1 Site Boundary, 0.1 mi., NEj A4 7B1 Overhill. Road,1.4 mi. SE

A5 11G1 MacArthur Substation,16.6 mi. SW

TABLEB-3

Waterborne Monitoring Stations i

Location Codes '

( NUREG-0473 SHOREHAM REMP Location Descrintion
WAl 13G2 Surface, background area,13.2 mi. W- '

WA2 14C1 Surface, outfall area,2.1 mi. WNW
WA3 3C1 Surface, outfall area,2.9 mi. NEI Wbl 2S1 Potable Water, well on site, 0.1 mi. NNE

.Wb2 13S2 Potable Water, well on site, 0.2 ml. W !Wdl 2A4 Sediment, Beach. 0.4 mi. NNE F

!
- TABLE B-4

Ingestion Monitoring Stations

Location Codes
NUREG-0473 SHOREHAM REMP Location Description
Ial 13B1 Goat Farm,1.9 mi. W
la2 10F1 Goat Farm,9.2 mi. SSW
Ib1 3C1 Fish and Invertebrates, outfall area,

2.9 mi. NE !lb2 14C1 Fish and Invertebrates, outfall area. I

2.1 mi. WNWIb3 13G2 Fish and Invertebrates, background.
13.2 mi. WIc1 8B1 Local Farm,1.2 mi. SSEIc2 5C2 Local Farm. 2.8 mi. EIc3 12H1 Background Farm,25.8 mi. WSW.
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REMP I4 CATIONS REQUIRED BY-
SNPS TECHNICAL SPECIFICATIONS

TABIE B-5

| Direct Radiadon Monitoring Stations
i

| Location Codes
! NUREG-0473 SBOREHAM REMP Iacation Descriotion

'

DR1 ISI Beach east of intake, 0.3 mi. N
i DR2 2A2 West end of Creek Road,' O.2 mi NNEDR3 3S1 Site Boundary. 0.1 mi, NE
| DR4 4S1 Site Boundary, 0.1 mi. ENE-

DR5 5S2 Site Boundary,0.1 mi, E
DR6 6S2 Site Boundary, 0.1 mi. ESE
DR7 7A2 North Country Road, 0.7 mi - SE
DR8 8A3 . North Country Road. 0.6 ml. SSE

{- DR9 9S1 Service Road SNPS, 0.2 mi. S
DR10 10A1 North Country Road. 0.3 mi. . SSW
DR11 11A1 Site Boundary, 0.3 mi. SWI DR12 12A1 Meteorological Tower,- 0.9 mi. WSW -
DR13 13SS Site Boundary, 0.2 mi. W

| DR14 14S2 St. Joseph's Villa, 0.4 mi. WNW
DR15 15S1 Beach west ofintake,0.3 mi NW
DR16 16S2 Site Boundary,0.3 mi. NNW;

| DR17 5E2 Calverton, 4.5 mi. E

I DR18 6El LILCO ROW,4.8 ml ESE
DR19 7El Calverton,4.9 mi. SE

!. DR20 8E1 Calverton,4.4 mi SSE

I DR21 9El Brookhaven National Laboratory.
5.0 mi. S

| DR22 10E1 Ridge Substation,4.0 mi. SSW"
DR23 11El LILCO ROW,4.7 mi. SW i

DR24 12D1
I North Shore Beach Substation.

3.7 mi. WSW
DR25 13E1 Iengview Ave. and Rocky Point

Landing Rd. 4.5 mi. W
i DR26 5D1 Wildwood State Park, 3.4 mi. E.
" DR27 5F3 Dairy Farm, 7.8 mi. E IDR28 7B1 Overhill Road,1.4 mi. SE !E DR29 12G2 Flowerfleld Substation, !'

15.4 mi. WSW |
DR30 12G1 Central Islip Substation, i

|

F 19.9 mi. WSWL DR31 11G1 MacArthur Substation,16.6 mi. SW '

DR32 BG1 Wading River Road,10.1 mi SSE
!( DR33 6G1 Hampton Bays Substation,19.0 mi. ESE |E DR34 6Al Sound Road,0.7 mi. ESE

DR35 2A3 Nearest Residence, 0.3 mi. NNE
|
i

7 DR36 9S2 East Gate SNPS,' O.3 mi. S
|L DR37 5D3 Wildwood State Park, 3.1 mi, E
|

E

!
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TABLE C-1

CONCEPTTRATIONS OF TRmUM. STROfmUM-89* and -90 AND GAMMA EMITTERS **

IN SURFACE WATER SAMPLES 1

Results in Units of pCI/I i 2 sigma

IDCATBON CODE COURCT10N DATE H-3 I-131 * * * Sr-99* Br-90 E-49 ' Co-137

SN-SWA-4A3 05/01/89 < 200 < 0.4 <4 <1 < 100 <5
SN-SWA-4A3 10/II/89 < 100 < 0.3 <3 <I < 60 <4

SN-SWA-3Cl 04/25/89 < 100 < 0.3 <2 < 0.9 272146 <4
SN-SWA-3Cl 10/13/89 < 100 < 0.2 <3 < 0.5 314 1 52 <4

SN-SWA-13G2 (ci) 05/31/89 200 i I 10 < 0.2 <3 < 0.8 1951 46 <4
SN-SWA-13G2 (cI) 10/13/89 < 100 < 0.2 . <3 < 0.5 3331 53 <4
SN-SWA-13G2 (c!) 10/23/89 < 100 < 0.2 <2 < 0.5 357i 60 <6

SN-SWA-13F1 (ci) 06/08/89 4400 i 100Irj < 0.3 <4 < 0.8 < 200 <6
SN-SWA- 13FI (ci) 07/31/89 4700 i.200 < 0.3 <4 <1 287i49 <5

SN-SWA-14Cl 04/25/89 < 200 < 0.3 <1 < 0.5 211i50 <4
SN-SWA-14Cl 10/13/89 < 100 < 0.2 <2 < 0.5 248i50 <4

SN-SWA-16BI 04/25/89 < 100 - < 0.3 <2 < 0.6 238i45 . <5

Sr-89 results are corrected for decay to the sample stop date.*

All other gamma emfHers not listed were <LLD: typical LLD's are gtven in Tables C-20 and C-21.**

l-131 results determined by i.dw a...ul analysts.***

(a) Liquid scintillation measurements gave results of 41001400 and 47001500 pCl/l on two separate recounts.
(c!) Denotes Control location

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE C-2

CONCENTRATIONS OF STROffT1UM-89* AND -90 AND GAMMA EMITTERS" IN FISH SAMPLES
Results in Units of pct /kg (wet) i 2 sigma

' 2

IDCA110N Cot 2ECT90N DESCRIFFION Br-89 Br-90 K-40 Co-137 Th-228CODE DATE

SN-AQF-3C1 05/22/89 Little Skate <5 <1 32401 320 10.8 i 5.9 < 1005/22/89 Searobin <2 <1 5050 1 510 < 10 < 2005/22/89 Windowpane <2 < 0.8 43201 430 8.4214.67 < 1005/22/89 Winter Flounder < 0.7 < 0.6 5090 1 510 <6 <910/10/89 Blue Fish <3 <2 51301 510 < 10 < 1010/10/89 Windowpane <4 <2 3770 i 380 < 10 < 20 .10/10/89 SearotWn < 20 < 10 4360 1 540 < 60 < 9010/10/89 Winter Flounder <3 <1 4610 i 460 <6 -<910/10/89 Little Skate <5 <3 2300 i240 <7 < 10

SN-AQF-13G2 tell 05/31/89 Windowpene <2 <1 34201340 <8 < 1005/31/89 Searobin <2 < 0.9 45101 450 <9 < 20. 05/31/89 Little Skate <5 <2 25401 250 <8 < 10
4

05/31/89 Winter Flounder <1 < 0.8 5000i500 <6 <8-| $ 10/1I/89 Bluefish <I < 0.8 4320 i 430 9.08 i 5.15 < 10
'

10/II/89 Little Skate <3 <2 28401280 11.8 i 4.9 < 1010/II/89 Winter Flounder <3 <2 41301 410 < 10 < 2010/I1/89 Searoben < 40 < 10 4330i870 < 80 < 20010/11/89 Windowpene <1 <1 36201360 <7 < 1010/11/89 Winter Flounder <3 <2 39501 390 < 10 < 20
i

SN-AQF-14C1 05/23/89 Little Skate <I <1 2500 1260 <7 < 1005/23/89 Scarabin <2 <1 4630i460 < 10 < 2005/23/89 Windowpene ' < 0.7 < 0.6 3700 1 370 10.3 i 4.6 <905/23/89 Winter Flounder - <1 < 0.8 4650 i460 <5 <7'10/12/89 Winter Flounder ' ~ <2 <1 4110 i 410 7.04 i 4 14 <8i 10/12/89 Searchin < 20 < 10 42701 570 < 60 ' < 10010/12/89 Bluefish <5 <4 4500 1 450 < 20 < 30

.

10/12/89 Little Skate <3 ~ <3 2080 i 210 '<9 < 10 -; 10/12/89 Windowpene <7 <4 4150 1 410 < 20 < 50; 10/12/89 Winter Flounder -<2 <2- 4210 1 420 <7 < 10

Sr-89 results are corrected for decay to the sample stop date.
*

;
**

All other gamma emitters not IIsted were <llD: typical LLD's are gtven n Tables C-20 and C-21.!
e

(ct) Denotes Control location '

, e - - . < . . .- __ - - _ _ ________m____ ._ _ . _
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TABLE C-3

CONCENTRATIONS OF STRONT1UM-89* AND -90 AND GAMMA EMrl'TERS" IN INVERTE8 RATE SAMPLES
Results in Units of pCl/kg (well i 2 sigma

,

IDCAT10ft COURCTION DESCRIPTION Sr-89 St-90 Be-7 E-40 Co-137 Th-228
CODE DATE

SN-AQI-4A3 05/01/89 SoR Shell Clams <2 < 0.6 < 40 28401 280 <5 <9
10/1I/89 SoA Shell Clams <3 <3 < 50 23501230 <5 <9
10/11/89 Oysters <1 <I < 50 1700i 170 <4 <8

SN-AQI-16Al 05/02/89 Blue Mussels <3 <2 < 40 29601300 <5 <8
10/23/89 Blue Mussels <5 <3 < 60 1770i 180 <5 <9

SN-AQI-3C I 05/22/89 Lobster <2 <4 < 100 3880 1 390 < 10 < 20
10/10/89 Squid <1 < 0.8 < 60 29901 300 <5 <9
10/10/89 Lobster <3 <2- < 70 40201400 <7 < 10
10/13/89 Whelk < 10 (a) <7 < 1000 25001 800 < 90 < 100

U
SN-AQI- 14Cl 05/23/89 Lobster <3 <5 < 90 3150 1 310 < 10 < 20

06/08/89 Whelk <4 <3 < 40 2810 1 280 <5 <8
10/12/89 Squid <1 < 0.8 < 50 34701 350 <5 <7
10/12/89 Squid <2 <I < 80 3160 1 320 <7 < 10
10/12/89 Lobster <1 < 0.6 < 70 3740 1 370 <8 < 10
10/13/89 Whelk <2 < 0.9 < 70 25501 250 <6 <9

SN-AQI-13F1 (cIl 06/08/89 Blue Mussels <4 <2 109i 37 20701 210 <4 <8

SN-AQl-13G2 (ci) 05/31/89 Wheik <3 <1 < 40 28401 280 <5 <8
05/30/89 Blue Mussels <2 < 0.7 91.9128.7 22801 230 <4 <7
05/31/89 IAmter <5 <4 < 400 19601 420 < 40 < 70
10/1I/89 Lobster <3 <2 < 100 46201 460 < 10 < 20
10/II/89 Squid <1 <1. < 70 3710 1 370 <6 < 10
10/II/89 Lobster <3 <2 < 100 4620i 460 < 10 < 20
10/I1/89 Lobster <2 <3 .< 100 41:*0 1 410 < 10 < 20
10/13/89 Whelk ~<2 <1 < 80 2560 1 260 <6 < 10
10/23/89 Blue Mussels <5 <2 . < 50 14701 150 <4 <8

* Sr-89 results are corrected for decay to the sample stop date.
All other gamma emitters not listed were <LLD: typical LLD's are j'tven in Tables C-20 ami C-21.**

(Cl) Denotes Control Location
(a) 11D not met due to small sample size received.

N____-_________- - - - -
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TABLE C-4

CONCENTRATIONS OF STRONT1UM-89* and -90 AND GAMMA EMrITERS**
IN AQUAT1C PIANTS

'

Results in Units of pCI/kg Idry) i 2 sigma

IDCATION COIJECTION Sr-89 St-90 Be-7 K-40 I-131 Co-137 Ra-2285 Th-228DATE DATE

SN-AQP-4A3 05/01/89 < 30 < 20 1800 1 280 21000 1 2100 < 100 83.9 t. 26.0 < 600 5111 51Ulva
Chondrus

SN-AQP-4A3 10/11/89 < 30 < 6 1120 1 220 7650 i 760 < 90 40.4 i 19.0 8011 349 630i 63Ulva lact

; SN-AQP-13F1 (cD 06/08/89 < 30 < 20 660 1 264 36100 1 3600 < 300 < 30 858i482 < 50Codium Sp.

SN-AQP-1302 (c5 05/30/89 < 20 < 10 530 1 214 21900 1 2200' 238 i 93(a) < 30 < 600 145i 38-Enteromorpha Sp.
'

u,
m

SN-AQP-1302 (c8 10/23/89 < 30 < 10 < 100 9030 1 900 < 200 < 10 < 200 - 77.9 i 8.9

-

nmas. sp.
!

SN-AQP-16A1 - 05/02/89 < 30 - < 7 1960 1 330 27700 1 2800 < 200 < 40 < 700 629i 63Enteromorpha Sp.

SM-AQP-14C1 05/24/89 < 20 < 10 1240 i 300 21900 1 2200 < 100 < 40 < 600 397i56Ulva lact

SM-AQP-14C1 10/24/89 < 30 < 2 495 i 173 3310 1 330 < 300 < 20 < 300 181i 18Codham. Sp.

SN-AQP-3C1 05/24/89 . < 30 < 20 166 i 82 7420 1 740 < 40 < 10 < 200 1211 20Ulva Lact

SM-AQP-3C1 10/23/89 < 20 < 20 '1280 i 500 9970 i 1000 < 1000 < 60 ' < 900
'

Codium. Sp. 755i 76

i

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

ta) Probably from area hospitals.,

(ct) Denotes Control location -
1

!
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TABLEC-5

CONCENTRKi1ONS OF STRONT1UM 89* AND -90 AND GAMMA EMITTERS" IN SEDIMENT SAMPLES i

Results in Units of pCI/kg (dry) i 2 sigma

IDCA7 EON SAMPLE COURC7 EON St-89 Sr-90 K-40 Ra-228 Th-228 Co-137CODE IDCA110N DATE

SN-AQS-2A4 Beach 04/26/89 <2 <1 2250 1 220 < 300 128 i 24 < 10SN-AQS-2A4 Beach 10/18/89 <3 2.9 i 1.8 3410 1 550 < 700 319 i 37 < 30

SN-AQS-3A2 Beach 04;'26/89 <2 <1 24001 240 . < 200 121 i 14 < 20
SN-AQS-3Cl Offshore 04/25/89 <1 < 0.9 4530 i 450 < 400 359 i 36 < 20
SN-AQS-4A3 Beach 05/01/89 <l <1 1710 1 220 < 300 146 i 18 < 20

SN-AQS-13G2 (cl) Offshore 05/31/89 <4 <1 1840 i 190 < 200 136 i 14 < 20o, SN-AQS-13G2 (cIl Beach 05/30/89 <4 <l 23301 230 < 200 75.0 i 13.9 < 10 1
t* SN-AQS-13G2 (cIl Beach 10/23/89 <5 <2 1450 1 220 < 300 ' 80.21 35.7 < 20

SN-AQS-14A1 Beach 04/26/89 <2 <1 1950 i 190 200 i 114 99.7 i 16.8 < 8 '

SN- AQS- 14Cl Offshore 04/25/89 <1 <1 2020 1 200 < 200 161 i 16 < 10'
: !

SN-AQS-16BI Offshore 04/25/89 <3 <2 6410 1 640 999i359 766 i 77 < 30

SN-AQS-13F1 (ct) Beach 06/08/89 <4 <I 3540 1 350 < 300 158 1 24 < 20

Average . 2.9 i 1.8 2820 1 2895 .480 i 798 298i 829i 2 s.d.

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

**

(cI) Denotes Control location
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TABLE C-6 Ic2.is 3

CONCENTRA110NS OF GROSS BETA EMITTERS IN WEEKLY AIRHORNE PARTICUIATES '

Results in Units of 10-3 pCI/m3 12 sigma '

LOCA'110N CODFE l
COLI2CTION DATES SM-APT-2A2 SM-APT-2A3 SM-APT-381 SN-APT-5D3 SN-APT-SF3 SN-APT-882 SM-APT-7A2 SN-APT-7BI(ct)
MOI

:

05/02/89-05/09/89 131 3 101 3 10 1 3 14 i 3 121 3 91 3 11 i 3 12 i.3

!

05/09/89-05/16/89 10 1 3 1I i 3 12 1 3 101 3 101 3 II i 3 9i3 9i 305/16/89-05/23/89 161 3 17 i 3 13 i 3 161 3 171 3 13 1 3 111 3 151 4-05/23/89-05/30/89 17 1 3 151 3 15 1 3 161 3 17 i 3 131 3 16 i 3 17 i 3,

JUNE
l

05/30/89-06/06/89 19 i 3 17 i 3 19 i 3 20 1 3 211 3 221 3 19 i 3 17 i 306/06/89-06/13/89 81 3 7i 3 8i 3 61 3 61 3 101 3 61 3 71 3
!

06/13/89-06/20/89 111 3 13 i 3 121 3 12 1 3 141 3 151 3 < 3 tal 141 3

,

06/20/89-06/27/89 201 3 161 3 191 3 19 i 3 201 3 17 i 3 151 3 151 3. '

sE5el

06/27/89-07/03/89 16 1 4 15 1 4 14 i 4 161 4 201 4 181 4 19 i 4 151407/03/89-07/11/89 151 3 15 1 3 11 1.3 151 3 181 3 131 3 151 3 101 307/11/89-07/18/89 13 1 3 151 3 12 1 3 11 i 3 131 3- 131 3- 141 3 81 307/18/89-07/25/89 131 3 16 1 3 12 1 3 131 3 151 3 471 3 141 3 121 307/25/89-08/01/89 231 4 20 1 4 19 i 4 211 4 24 i 4 15 i-3 221 4 171 3-|

AUGUST

08/01/89-08/08/89 26 1 4 23 1 4' 25i 4 21 1 4 251 4 221 4 231 4 221 408/08/89-08/15/89 91 3 7i 3 91 3 121 3 1013 8i 3 71 3 8i 308/15/99-08/22/89 14 1 4 15 1.4 12 i 4 131 4 17 i 4 151 4 12 i 4 11 i.308/22/89 08/29/89 17 1 3 151 3 15 i 3 151 3 17 i 4 151 3 18 1 3 16 i 3
;

'-(ci) Denotes Control location
la) Results confirnet by recount: light <leposit on air filter.

*

i
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TABLE C-8 trent I

CONCENTRAT10NS OF GROSS HETA EMITTERS IN WEEKLY AIRBORNE PARTICUIATES
Results in Urdts of 10-3 pCl/m3 12 sigma

'

,

1,0 CAT 10N CODES
CORIECTION DATES SN-APT-2A2 SN-APT-2A3 SN-APT-381 SM-APT-SD3 SM-APT-SP3 SN-APT-682 SR-APT-7A2 SN-AFT-731

,

(el)

:.,

r

!08/29/89-09/05/89 211 4 19 i 3 19 i 3 171 3 211 3 201 3 17 1. 3 19 1 309/05/89-09/12/89 241 3 26 i 4 231 3 251 4 251 4 271 4 221 3 221 3 -

09/12/89-09/19/89 101 3 11 i 3 13 1 3 121 3 14 1 3 101 3 14 1 3 121 3

-;

09/19/89-09/26/89 111 3 101 3 7i 3 101 3 101 3 10 1 3 81 3 81 3 {

,

09/26/89-10/03/89 14 1 3 11 i 3 161 3 14 i 3 201 4 17 i 4 16 i 3 131 3 '

1 OCM

19/03/89-10/10/89 16 i 3 131 3 141 3 15 i 3 15 i 3 9i 3 19 i 4 131 3e 10/10/89-10/17/89 211 4 26 i 4 151 3 221 4 231 4 221 4 211 4 211 3-10/17/89-10/24/89 91 4 81 3 61 2 71 3 91 3 91 3 71 3 81 3

u

10/24/89-10/31/89 la) 50 1 5 481 4 48 1 4 47i 4 501 5 471 4 451 4.

;

! NOVEMBER

10/31/89-11/07/89 17 i 4 161 3 151 3 17 i 3 19 i 3 161 3 16 1 3' 17 t ' 3 -11/07/89-11/14/89 18i 3 18 i 3 201 3 201 3 19 i 3 231 3 -18 i 3 221 311/14/89-11/21/89 191 3 201 4 201 3 171 3 181 4 131 3 201 4 171 311/21/89-11/28/89 16 1 3 161 3 171 3 191 3 161 3 211 3 171 3 151 3.

DECEMBER

11/28/89-12/05/89 221 3 17 1 3 19 i 3 19 i 3 18 i 3 19 i 3 19 1 3 18 i 312/05/89-12/12/89 15 1 3 151 4 201 4 14'i 3 1814 191 4 221 4 141 312/12/89-12/19/89 201 3 24 i 4 231 4 231 4 24 i 4 231 4 17i 3 .191 3

*

12/19/89-12/26/89 251 3 291 3 24 i-3 231 3 251 3 231 3 211 3 221 312/26/89-01/02/90 19 i 3 13 1 3 17 1 3 201 3 18 i 3 23 1 3 221 3 201 3
|- Average 17i 10 17 i-14 17 i I4 IS 1 13 18i 13' .18 i 14 18 1 13 17 1 14| 1 2 s.d.

'

(ci) Denotes Control location
(a) Sampler malfuncilon. no sample available.

1
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TABLE C-8 (cme p

CONCENTRATIONS OF GROSS BETA EMrITERS IN WEEKLY AIRBORNE PAR 11CULATES
,

. Results in Units of 10-3 pCl/m3 12 sigma

I
i

LOCA110N CODES
COLLECTION DATES SN-APT-8A3 SN-APT-8G 1 SN-APT-961 SN-APT-ROA1 9N-APT-1101 .. SN-APT-12A1 SN4PT-12DR SN-APT-13G2 Apesuge

,

|leS let leg i2mA
'

MAI

05/02/89-05/09/89 10 1 3 13 i 3 12 1 3 9i 3 12 i 3 8i3- 11 i 3 101 3 11 i 3
',

05/09/89-05/16/89 7i3 7i 3 101 5 8i 3 91 3 9i 3 11 i 3 91 3 10 i 3
,

05/16/89-05/23/89 15i3 16 i 3 13 i 3 12 i 3 14 i 3 16 i 3 14 i 3 151.3 15 i 4
'

05/23/89-05/30/89 17i3 15 i 3 131 3 141 3 14 1 3 161 3 151 3 151 3 151 3- 1

JUNE l
!

05/30/89-06/06/89 19 i 3 17i 3 201 3 17 i 3 21 i 3 16 i 3 211 3 221 3 19 i 4-06/06/89-06/13/89 7i3 7i 3 71 3 8i 3 9i 3 8i 3 10 i 3 6i 2 81 3 |, 06/13/89-06/20/89 12i3 13 i 3 II i 3 14 i 3 16 i 3 131 3 11 i 3 1Ii 3 13 i 3
'

A 06/20/89-06/27/89 1613 19 i 3 13 i 3 17 i 3 18 i 4' 15 i 3 15 i 3 17 i 3 17 i 4-

M
i 06/27/89-07/03/89 1314- 121 3 17i 4 12 i 4 18 i 4 16 i 4 16 1 4 171 4 16 i 5; 07/03/89-07/11/89 1413 161 3 131 3 151 3 17 i 3 16 i 3 201 3 15 i 3 15 i 507/11/89-07/18/89 < 4 lel 14 1 3 121 3 11 i 3 13 1 3 131 3 11 i 3 11 i 3 121 307/18/89-07/25/89 14 i 3 121 3 11 i 3 121 3 131 3 151 3 161 3 151 3 14 i 407/25/89-08/01/89 2214 18 i 3 18 i 4 1814 18 i 4 18 i 4 211 4 22 i 4 20i 5 i

;

AUGUST ;
; '

t

08/01/89-08/08/89 2314 27i 4 231 4 20 i 4 23 i 4 231 4 221 4 201.4~ 231 4 !08/08/89-08/15/89 713 101 3 91 3 71 3 7i 3 101 3 71 3 91 3 91 3 !08/15/89-08/22/89 17 i4 15 i 3 17i 4 12 i 4- 12 1 3 14 i 4 141 3 121 3 14 i 4 )08/22/89-08/29/89 60 i 5(bl 15 i 3 161 3 151 3 161 3 14 i 3 15i 3 131 3- 181 22

(cI) Denotes Contsol location
(a) Results conGrmed by a recount: Nght deposition on Alter.
(b) Second measurement gave result of 78 i 50. ;

2

}

i
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. TABIE C-6 font I

CONCENTRATIONS OF GROSS HETA EMITTERS IN WEEKLY AINHORNE PARTICUlATES

Results in Units of 100 pCi/m3 12 sigma

LOCATION CODES
Cot 1BCT10N DATES SN-APT-SAS SR-APT-801 SN-APT-991 SN-APT-1 GAR GR-APT-I to t SR-APT-IRAI M -A PT-1291 SR-APT-12 G 2 Asapageleap les gest t3et

SEPTERESER

08/29/89-09/05/89 1813 211 3 19 i 3 18 i 3 19 i 3 19 i 3 19 i 3 18 i 3 191 3 ''

09/05/89-09/12/89 2213 231 3 231 3 311 4 241 3 2414 241 3 231 3 241 509/12/89-09/19/89 1613 11 i 3 131 3 13 1 3 1213 16 1 3 111 3 It i 3 121 409/19/89-09/26/89 711 101 3 81 3 61 3 10 i 3 9i 3 8.13 61 3 91 309/26/89-10/03/89 1714 151 3 131 3 131 3 141 3- 15 1 4 141 3 13 1 3 151 4

OC M

10/03/89-10/10/89 1513 121 3 111 3 141 3 151 3 15 i 3 151 3 13 i 3 14 ? 410/10/89-10/17/89 2314 221 4 251 4 27 i 4 15 i 3 241 4 23i 3 231 4 221 7
'

$ 10/17/89-10/24/89 813 II i 3 9i 3 71 3 9i 3 7i 3 -8i3 101 3 81 310/24/89-10/31/89 4814 45i 4 49i 4 501 4 47i 5 471 4 49 i 4 531 5 48 i 4

IOONEBBBER

10/31/89-11/07/89 ~ 18 i 3 19 i 3 181 3 191 3 17 i 3 19 i 3 .38 i 3 18 i 3 171 3II/07/89-1I/14/89 20i3 201 3 .19 i 3 '201 3 211 3 19 i 3 181 3 20 1 3 201 311/14/89-11/21/89 2214 141 3 201 4 17 i 3 18 i 3 '201 3 16 i 3 23 1 4' 18 i 5II/21/89-11/28/89 16 i 3 141 3 17 1 3 201 3 15 i 3 201 3 171 3 161 3 17 i 4
'

DECERBBER

II/28/89-12/05/89 1813 211 3 171 3 171 3 191 3 211 3 201 3 181 3 19 i 312/05/89-12/12/89 1613 19 1.3 18 i 4 17 i 4 Bi 3 20 1.4 211 4 171 3 17 i 712/12/89-12/19/89 2213' 23 1 3 201 3 231 4 211 3 24 i 4 241 3 231 3 221 4
'

12/19/89-12/26/89 2313 25i 3 23 i 3 241 3 211 3 241 3 251 3 221 3 241 412/26/89-01/02/90 1913 231 3 181 3 221 3 16 1 3 231 3- 221 3 231 3 20 1 6-

Average 19 i 18 18 1 13 17 + 14 '18 I 15 .38 1 13 18 1 13 18 1 14 17 1 E5 38 1 112 s d.
-

(cli lh sinen Control len.insnes
fa) Itrsisits o.silirisent tw .i en niesis

_ . _ - - _ - -

- - - -. - -- -. -- .- - - - - :- : - . .
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TABLE C-7

CONCENTRATIONS OF GAMMA EMITTERS * IN QUAIGERIN COMPOSITE OF AIRBORNE PARTICULATE SAMPLES

' ResuMs in Units of 10-3 pCf/m'1 12 sigma

LOCATION NUCLIDES F1RST QUARTER SECOND QUARTER TIIIRD QUARTER FOURTTI QUARTER AVERAGE
CDDes 01/tt3/sp43/29/se OS/39/se4rt/os/se 07/es/se 10/es/se ne/es/soen/93/90 12 ad. -

SN-APT-2A2 Be-7 74.117.4 69.4 i 6.9 67.6 i 7.5 58.6 i 5.9 67.4 i 13.0
K-40 <6 < 10 < 10 < 20 -

Cs-134 < 0.3 < 0.4 < 0.5 < 0.5 -

Cs-137 < 0.4 < 0.5 < 0.5 < 0.5 -

SN-APT-2A3 Be-7 67.3 i 6.8 63.7 i 6.6 64.316.7 43.8 i 4.8 99.8121.5
K-40 <9 7.9413.34 <9 <8 7.9413.34
Cs-134 < 0.5 < 0.3 < 0.3 < 0.4 -

e Cs- 137 < 0.5 < 0.4 < 0.4 < 0.6 -

e

SN-AFT-381 Be-7 66.3 i 6.6 65.1 i 6.5 43.116.1 59.6 i 6.0
~

58.5121.4
. K-40 <9. <8 < 10 - < 10 -

Cs-134 < 0.5 < 0.4 < 0.6 < 0.5 -

Cs- 137 -< 0.4 < 0.3 < 0.6 < 0.5 -

SN-AFT-BD3 Be-7 63.7 i 6.5 60.018.4 57.317.0 52.7 i 5.3 58.4 i 9.3
K.40 < 10 - < 30 < 20 <9 -

Cs-134 < 0.6 < 0.8 < 0.6 < 0.5 -

Cs- 137 < 0.5 < 0.8 < 0.7 < 0.5 -

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

.

'

. - . . - - - - - - -- -n .m_ . + - - ~ , --
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TABt2 C-7 fcont I

CONCENTRATIONS OF GAMMA EMrITERS* IN QUARTERIX COMPOSTTE OF AIRBORNE PARTICULATE SAMPt.ES

Results in Units of 10-3 pC1/m3 12 sigma

.

ISCATBON NUCLIDES FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER AVERAGE
tmees 01/os/soes/2s/so os/2s/spe7/os/so 07/os/so-ao/es/sp no/es/es6en/es/es i 2 eA-

SN-AFT-5F3 Be-7 62.9 i 6.3 63.6 i 6.5 66.9 i 6.7 49.8 i 5.3~ 90.8 i 15.1
(cl) K.40 < 10 <9 <9 <8 -

Cs-134 < 0.5 < 0.5 < 0.4 < 0.4 :.

! Cs-I37 < 0.5 < 0.5 < 0.4 < 0.5 -

SN. APT-882 Be-7 66.6 i 6.7 71.8 i 7.2 66.1 i 6.7 65.8 i 6.6 67.6 i 5.7
K-40 <8 <8 <9 6.33 i 3.50 6.33 i 3.50
Cs-134 < 0.4 < 0.4 < 0.4 < 0.4 -

Cs-137 < U.4 < 0.4 < 0.5 < 0.4 -,
w

SN-AFT-7A2 Be-7 63.5 i 6.3 51.015.6 61.9 i 6.2 49.I 1 5.0 56.4 i 14.7
K.40 <8 < 10 <9 < 10 -

Cs- 134 < 0.4 < 0.6 < 0.3 < 0.5 -

Cs.137 < 0.5 < 0.5 < 0.5 < 0.5 -

SN-APT-7B1 Be-7 70.0 i 7.0 55.516.0 56.716.9 50.4 i 5.0 58.2 i 16.7
K-4 0 <8 < 10 < 20 < 10 -

Cs-134 < 0.4 < 0.5 < 0.7 < 0.4 -

Cs.137 < 0.4 < 0.5 < 0.6 ' < 0.4 -

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

_ _ _ _ _ _ _ _
_
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TABLE C-7 femtJ

CONCENI' RATIONS OF GAMMA EMITTERS * IN QUARTERLY COMPOSTIE OF AIRBORNE PARI 1CUIATE SAMPLES

Results in Units of 10-3 pct /m3 12 sigma
.

IJDCATION NUCLIDES FIRST QUARTER SECOND QUARTER TiiiRD QUARTER FOURTH QUARTER AVERAGE
CODES 01/03/8943/28/99 63/28/99 67/03/99 07/93/89-10/93/89 10/95/9841/W3/US i 2 a.d.

SN-APT.8A3 Be-7 75.9 i 7.6 66.1 i 6.6 54.9 i 6.8 52.015.2 62.2121.9
K-40 <8 <8 <9 <6 -

Cs- 134 < 0.4 < 0.4 <3 < 0.3 -

Cs-137 < 0.3 < 0.4 < 0.5' < 0.3 -

SN.AIT-8G1 Be-7 63.216.3 62.616.3 61.3 i 7.6 55.9 i 7.3 60.816.7
(ci) K-40 <6 <8 < 20 < 20 -

Cs-134 < 0.4 < 0.4 < 0.7 < 0.6 -

o Cs-137 < 0.3 < 0.5 < 0.8 < 0.6 -

en

SN- AIT.981 Be-7 69.817.0 55.4 i 5.7 58.2 i 7.1 62.6 i 6.3 61.5 i 12.6
K-40 < 10 <8 <9 <8 -

Cs-134 < 0.5 < 0.4 < 0.5 < 0.4 -

Cs.137 < 0.5 < 0.4 < 0.6 < 0.4 --

SN.AIT-10A1 Be-7 63.017.5 65.6 i 6.6 61.1 1 6.9 51.3 i 5.I 60.3112.5
K-40 <9 <8 <9 <7 -

Cs-134 < 0.5 < 0.3 < 0.4 < 0.3 -

Cs-137 < 0.5 < 0.4 < 0.4 < 0.3 -

All other gamma emnters not listect were <LLD: typical LLDs are fourxl in Tables C-20 and C-21.*

- . - - . - - - - - - - . -
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TABIE C-7 tcont.1

CONCENTRAT10NS OF CAMMA EMITIERS* IN QUARTERLY COMPOSITE OF AIRBORNE PART1CUIATE SAMPLES

Results in Units of 10-3 pCl/m3 12 sigma

.

IDCATION NtiCI.! DES FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURIM QUARTER AVERAGE
codes 01/es/ sees /as/se es/as/spe7/es/se 07/as/se-10/es/se - no/es/ spen /es/ge 12 ad. ~

SN. AFT-11G1 Be-7 64.6 i 6.5 60.5 i 7.0 61.9 i 6.2 48.0 i 6.0 58.8114.7
(ci) K.40 <5 < 20 < 10 <9 -

Cs-134 < 0.3 < 0.5 < 0.6 ' < 0.4 -

Cs-137 < 0.2 < 0.6 < 0.6 < 0.5 -

SN. AFT-12A1 Be-7 78.3 i 7.8 64.8 i 6.5 50.816.1 62.016.2 64.0122.6
K-40 <9 6.78 i 3.76 < 10 <8 6.7813.76
Cs-134 < 0.5 < 0.4 < 0.5 < 0.5 -,

* Cs-137 < 0.5 < 0.4 < 0.5 < 0.5 -

SN-APT-12D1 Be.7 80.118.0 68.4 i 6.8 67.8 i 6.8 63.5 i 6.3 70.0 i 14.2 '-
K-40 <9 <7 <9 < 20 -

Cs-134 < 0.4 < 0.3 < 0.4 < 0.6 -

Cs-137 < 0.4 < 0.3 < 0.4 < 0.6 -

SN. AFT-12C2 Be-7 69.5 i 6.9 64.0 i 6.4 68'.3 i 6.8 '$3.6 i 5.4 63.9 i 14.5
(cI) K-40 . I1.4 i 6.1 <6 < 10 < 20 I1.4 i 6.1

Cs-134 < 0.6 < 0.3 < 0.3 < 0.6 -

Cs-137 < 0.5 < 0.3 < 0.4 < 0.5 -

-

* All other gamma emMters not listed were <LLD: typical LLDs are fourxl in Tables C-20 and C-21.

_ _ _ _ _ _ _ _ _ _

. . . _ . _ - ._. .- - - . . - _ . . - . . ~ . - - _ -



' m e umums u. U i >- i

'i
TABLE C-8

CONCENTRAT10NS OF STRONT1UM-89* AND -90 IN QUARTERLY COMPOSITES OF

AIRBORNE PART1CUIATE SAMPLES

Results in Units of 10-4 pCl/m'3 12 sigma

FIRST QUARTER SECOND QUARIER 'ITIIRD QUARTER FOURTH QUARTERIDCATION OI/03/8EMKB/28/99 03/28/99'07/03/99 F7/OS/89-10/OS/99 10/03/89 01/93/99
CODES Sr-89 St-90 Sr-99 Sr-90 St-89 - Sr-90 Br-89 Br-99

SN-APT-2A2 <4 < 0.9 <2 < 0.3 <3 < 0.8 <3 < 0.8

SN-APT-2A3 <3 <3 <3 < 0.5 <5 <1 <4 <1

SN. APT-3S I <3 <1 <2 < 0.3 <3 < 0.7 <3 <1-

SN-APT-SD3 <4 < 0.9 <2 < 0.3 <4 <1 <2 -< 0.6

SN-AIT-5F3 tell <4 < 0.8 <3 < 0.3 <3 <1 <3 < 0.8

SN. APT-6S2 <3 <1 <2 < 0.3 <3 < 0.6 <3 < 0.5

SN-AIT-7A2 <4 <1 <3 < 0.4 <3 < 0.6 <3 < 0.7

SN-AIT-7BI <4 <1 <3 < 0.6 <5 < 0.9 <2 < 0.6

SN. APT-8A3 <5 < 0.8 <4 < 0. <5 < 0.9 <3 <1

SM-APT-8G 1 tell <4 < 0.6 <2 < 0.4 <3 < 0.5 <3 < 0.5

SN. APT-9SI <3 < 0.5 <3 < 0.4 <4 < 0.7 <3 < 0.5

SN-APT-10Al <4 < 0.5 <3 < 0.4 <4 < 0.8 <4 < 0.5

SN-APT-I IGI (cIl <3 < 0.7 <3' < 0.6 <2 '< 0.7 <3 < 0.4 '

SN-APT- 12Al <4 < 0.5 <4 < 0.5 <2 < 0.6 <4 < 0.5

SN-AIT-12D I <4 < 0.5 <3 < 0.4 <2 < 0.6 :<2 < 0.5

SN-AIT-12G2 te!I <4 < 0.6 .<4 < 0.4 <3 _ 0.7 - <3- < 0.8<

Sr-89 results are corrected for decay to sample stop date.*

(cI) Denotes Control location

___ _

.~. . . - - - .
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CONCENTRATIONS OF TRTTTUM. GROSS BETA AND GAMMA EMITTERS * IN PRECIITTATION
Results in units of pC1/Itter i 2 sagma

N 8 BrTEDN DATES N.3 ClaO98 BETA Be-7 E-48

SERIEON 981

01/03/89-01/31/89 250i100 3.9 1 0.8 52.3 i a3.7 < 50
02/07/89-02/28/89 < 200 3.8 1 0.8 < 40 < 100
03/21/89-03/27/89 < 100 6.1 1 0.9 < 40 < 80

04/03/89-04/17/89 160 1 60 4.01 0.8 < 40 < 100
_ 05/02/89 05/30/89 < 100 5.8 i 0.9 96.81 35.7 < 200

06/03/89-06/20/89 < 100 3.3 1 0.7 < 40 < 80
07/06/89-07/25/89 < 200 2.5 1 0.7 < 40 < 70
08/12/89 < 100 2.5 1 0.8 < 30 < 40

09/05/89-09/26/89 < 100 1.9 1 0.6 < 40 < 100
$ 10/03/89 10/24/89 < 100 2.1 1 0.7 < 40 < 90

11/03/89-1I/28/89 < 200 2.9 i 0.7 < 40 < 50
12/19/89(a) 1501 90 19 1 3 < 200 < tie 0

STATEDR12A1 |

0I/03/89-0I/30/89 < 100 5.0 1 0.9 45.81 22.3 < 40

02/07/89-02/28/89 < 100 3.4 1 0.8 43.41 20.6 < 50
03/21/89-03/27/89 200180 2.3 1 0.7 < 40 < 50
04/03/89-04/17/89 < 100 10.0 i 1.0 < 40 < 90

,

05/01/89-05/30/89 < 200 5.5 i O.9 43.5 i I4.2 < 70
06/03/89-06/20/89 < 200 3.9 1 0.8 < 40 < 50
07/06/89-07/25/89 < 200 2.4 1 0.7 < 30 < 50
08/12/89 < 200 2.3 1 0.8 < 30 < 50
09/05/89-09/26/89 < 200 1.6 1 0.6 < 50 < 200
10/03/89-10/24/89 < 200 2.3 i O.7 < 40 < 60

1I/03/89-II/28/89 < 100 3.2 i O.7 < 40 < 70
12/19/89 (a) 1201 70 9.2 1 2.5 < 100 < 200

All other gamma emitters not listed were <llD.- typteal 11D's are Etven in Tables C-20 and C.21.*

(a) These samples Iwl less than I liter of water when they arrtved 17 days after coIIection: 11tys not met for several ; ~^w.

_ _ _
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TABEE C-12

CONCENTRATIOfG OF STROffi1UM 89 AND -99 AND GAMMA EMITIERS* IN Mile SAMI'l ES
Hesults in UnHs of pCf/Iner i 2 sigma

IDCATION CODES
COEJBCTION IRATES NUCIJOE SN-GR8K-13BI SR-BBEK-8G2 SR-GaBK-BOFI SIE43ME-8F2 SR-M-E2CR letkn kn

JANUARY II.12 Sr-89 <4 <4 (b) (blSr-90 2.5 i O.9 3.7 i 1.2
K.40 1860 i 190 1060 i 110
Cs-137 <4 4.681 2.68

FEBRUARY 08. 09 Sr-89 <3 <3
Sr-90 2.8 1 0.5 10 i O
K-40 1980 1 200 10201 100
Cs- 137 <5 9.541 3.77

w MARCH 08. 09 Sr-89 <3 <5* <2&_90 1.1 1 0.4 4.0 t 1.4 1.6 i 1.30 40 1800 t ISO 1030t 100 1470 iISOCo- 137 <4 <5 <4

APRit,03, 05. 06 Sr-f9 <4 <5 <3 <3Sr-90 431 3.5 II i 1.0 2.0 1 0.7 2.4 1 0.6K-40 IFt901 170 1070 i 110 1490 i 150 1700 1 170Cs-137 <4 <5 <4 <4

MAY 01. 02. 03. 04 Sr-89 (c) (c) (c) (c)Sr-90 (c) (c) (c) (c)K-40 (d) 1070 i 110 1570 1 160 1390 1 140Cs-137 6.28 i 3.11 <4 <5

MAY 16.17.18 Sr-89 <2 <4 <3 <2 <2
r

Sr-90 1.5 1 0.5 2.6 1 0.7 2.I i 0.8 3.I i 0.6 2.3 i O.5K-40 1640 1 160 1920 1 100 1480 1 ISO 1560 1 160 1393 1 140Cs-137 <5 <5 <5 <4- <4

Note. See footnotes at crut of table.

__ _ _ _ _ _ . _ _ . - - _ - - -
--
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TABEE C-12 tcene i

CONCENTRATIONS OF STROf(TTUM-89 AND -90 AND GAMMA EMITTERS * IN Mit.K SAMPIES

Results in Units of pCI/Itter i 2 sistma

-

COEJECTION DATES NUCIJDE SR-GRSK-1391 SR-BBLK-8G2 SR-GEEK.19F1 9N-C85K-8F2 SN-85LR-IEC1 sat
fell fell

MAY 29. 30. 31 Sr-89 (c) (c) (c) (c)
JUNE.01 Sr-90 (c) (c) (c) (c)

K-40 1670 i 170 887 1 89 1700 1 170 14I0 1 140
Cs- 137 <5 <5 <4 <4

JUNE 13.14.15 Sr-89 (c) (c) (c) (c)
Sr-90 (c) (c) (c) (c)
K-40 1790 i 180 983 1 98 17001 170 1800 i ISO
Cs-137 <4 5.53 1 2.87 <5 <5

JUNE 23. 27. 28. 29 Sr-89 <4 <3 <3 <3
Sr-90 3.3 1 0.9 9.2 i I.0 4.6 1 0.8 2.I i 0.6

o> K-40 1680 i 170 938i 94 1620 1 160 1850 i 180
Cs-137 8.501 4.17 tel <5 <5 <4

JULY II.12.13 Sr-89 (c) (c) (c) (c)
Sr-90 (c) (c) (c) (c)
K-40 2050 1 200 1030 i 100 1700 1 170 1780 i ISO
Cs-137 <5 <5 <5 <5

JULY 23. 24. 25. 27 Sr-89 <3 <3 <5 <2
Sr-90 1.9 1 0.6 1.9 i O.5 5.I i 1.0 2.2 1 0.5
K-40 1930 i 190 1050 i 100 1590 i 160 1940 1 190
Cs-137 <4 .<5 <5 <5

AUGUST 08. 09.10 Sr-89 (c) (c) (c) (c)
Sr-90 (c) (c) (c) (c)
K-40 1690i 170 1010 i 100 1770 1 180
Cs-137 <8 5.851 3.44 <4

Note- Sec l' otnotes at cwl <d tathe.
.

o

.

- . _ _ _
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TAM C-12 atw

CONCENTRATIONS OF STNONTTUM 89 AND -90 AND GAMMA EMITTERS * IN Mll K SAMitES
.

Hesuhs in UnMs of pCI/IMer i 2 sistrna

toCATION ComesCOURCTION DATES NOCUDE SN-GME-13BI SR-MER-8G2 SNM-teF1 SM-GMEM m-M-12CI sepkB kB
i
>

.

i AUGUST 23, 24 Sr-89 <2 <3| Sr-90 0.851 0.46 141 2 <2
-

0.801 0.44K-40 1890 t 190 885 i 89
,

'

; Cs- 137 <5 II.0 1 3.5 ;
17301 17n

<6

SEPTEMBER 05.06.07 Sr-89 (c) (c)
IrlSr-90 (c) (c) !(elK-40 18801 190 9311 93 19301 190Cs- 137 <4 <5

3 <4

SEI'IEMBER 20. 21 Sr-89 <4 <4 ,

<2 <2Sr-90 2.5 i 1.1 8.7 1 1.3 ;1.71 0.G l.4 1 0.6 'K-40 1650 i 170 1920 i 100 1980 1 700 1370 1 I40Cs-137 <6 16.21 4.8 let <5 <4

OCTOBER 03.04.05 Sr-89 (c) (c) |(c) 'Sr-90 (c) (c) (c)K-40 1840 1 180 897 1 90 1780 i 180Cs-137 <6 7.051 3.61 <4

OCTOBER 15.16.17 Sr-89 <4 <5I8.19 Sr-CD <1 6.2 i 1.2 <4
2.7 1 0.9K-4v 1930 i I90 928 i 93 |18701 190 tCs- 137 <4 <5 <5

- i

__ - - _ _ _. ._ . _ _ . . _ _ _ . _ _ . - _ _ .__
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TABEE C-12 fc=w t

CONCE!URAT10NS OF STRONT1UM-89 AND -90 AND GAMMA EMITTERS * IN MILK SAMPLES

Results in Units of pCl/1Mer i 2 sicus

IADCATBON COBBB
COEJECTION DATES WUCIJDE SN-GasK-1381 SW-1BER-8G2 SNM-38F1 - SIEM-8F2 N-12C1Is4

kB kB

NOVEMBER 15.16 Sr-89 <4 <3
Sr-90 0.5510.28 0.5910.43
K-40 1030i 100 1940 i 190
Cs-137 6 35 i 3.51 <6

DECEMBER 13. 14. 15 Sr-89 <3 <5 <3
Sr-90 0.7110.4I 1312 1.1 i D.6
K-40 1750 i I80 1300 i 130 1290i 136
Cs-137 <6 II 3 1 3.8 <4

E

.

Allother emitte ~ . ?ed were <llD: typical IllTs are gNen in Tables C-20 and C-21.*

GMK Goet's
MLK Cow's Milk
(a) Bottled Milk
(b) No goat milk available during the winter due to kidder 4
(d) Not Home
(c) Strontium analysts ,wn', ...,-J ovwe a month.
(e) Result amfirmed by rennmt.
(cIl Denotes Control locatkm
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TABLE C-15

CONCENTRATIONS OF GAMMA EMITTERS * AND I-131 IN FOOD PRODUCT SAMPLES
Results in Units of pCI/kg twet) i 2 shtma

j IDCATION CODE SAMPLE TTFE COURCTION DATE K-40 3-131** Co-IST Se-7|

SM-FPF-5C2 Strawberries 06/15/89 1920 i 190 < 10 < 10 < 80

,

SM-FPI SC2 Spenach 08/16/89 6100 i 610 <7 < 20 286i I18SN-FPI 5C2 Cabbage 08/16/89 2430 1 240 <1 <9 < SOSN-FPV-5C2 Potatoes 08/16/89 3960 1 390 <6 < 20 < 200SN-FPV-SC2 Carrots 08/16/89 3650 1 360 <6 < 10 < 100

| SM-FFV-7B3 Corn 08/23/89 3700 1 600 < 10 < 50 < 4c0i SN-FPf 7B3 - lettuce 08/23/89 3380 1 340 <6 <9 < SO
'

SN-FPf 7B3 Cabbage 08/23/89 2820 1 280 <7 < 10 < 100
|

! SN-FPF-6B21 Strawberrtes 06/22/89 1490 1 150 <5 <9 < 80| SM-FPV-6821 Tomatoes 08/23/89 2090 1 210 <5 <9 < 703 SN-FPV-6B21 Stringbeans 09/27/89 1960 1 200 <5 < 10 < 100
,

SN-FPF-8BI St. L..b 06/22/89 1580 i 160 <5 <7 < 80SN-FFV-8B I I%tatoes 08/16/89 2900 1 280 <5 < 10 < 100SM-FPV-8BI Beets 08/16/89 3480 1 350 <7 < 20 < 200
'

SM-FPI 8BI lettuce 08/23/89 2290 1 230 <5 < 20 < 200SM-FPI 881 Cabbage 09/27/89 1610 i 160 <4 < IS < 90SN-FPV-8B1 Tomatoes 09/27/89 2740 1 270 <4 < 10 < 80
'

SM-FPV-881 Corn 09/27/89 2920 1 290 <7 <8 < 70

SM-FPV-12HI left Beets 08/23/89 3580 i 360 < 10 < 20 < 100SM-FPI 12HI Lettuce 08/23/89 3220 1 320 <6 <8 < 90SM-FPV-12HI Carrots 08/23/89 4640 i 460 <6 < 10 < 100SM-FFV-12HI Potatoes 09/27/89 3380 1 340 <5 <8 < 70SM-FPV-12H I Corn 09/27/89 2300 1 230 <4
,.

< 7 < 70

; SM-ITF-12H2 IcIl St. . h ..' 06/15/89 1540 i 150 < 10 < 6 < 50
m

i

AB other gamma cattlers not listed were <t1D.- typecal IID's are given in Tables C-20end C-21.
*

;
** l-331 by FAl"m ~-..L;ry

(c1) Denotes Control location
!
i
1

4
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TABLE C-16

CONCENTRAT10NS OF STROffi1UM 90 Ar4D GAMMA emf 1TERS* IN SOfL SAMPLES
Results in Unfts of pCI/lut idry) i 2 sistma

i
.

i IDCATION 00 EJECT 90N Sr-99 K-49 2n-238 tin-238 Co-IFTCODE DATE

i

SN-SOf EB1 II/13/89 < 0.9 2I00 1 210 < 300 256 1 20 < 10 |SN-SOI 242 II/13/89 <1 1800i I80 604 1 230 356 1 36 < 20
!

SM-sot SDS I1/20/89 1612 4360 1 490 1020 1 410 947 i 95 456 1 46
SN-SOf 5F3 (c5 II/20/89 <5 7080 1 710 1620 1 410 1300 1 130 199 1 25

,

'
'

SM-sot 731 11/13/89 <2 3320 1 340 633 1 339 398i 40 37.7 i 18.6
SN-SOf SAS II/13/89 351 6 2130 1 310 < 500 595 i 59 532 1 53,

SN-sot Set 11/20/89 <2 3170 1 320 < 300 370 1 37 69.3 i 19.8
i SN-sot 1GA1 1I/20/89 2413 3370 1 340 < 300 375 1 38 21Ii 21

SN-sot 12A1 1I/20/89 241 3 6400 1 640 I180 1 330 736 i 74 243 1 24
SM-SOf 12D1 1I/13/89 <2 4280 1 430 727 i 317 710 1 71 214 1 26

i

,

Amerage i 2 s.d. 25 i le 3949i 3885 9841 798 SWEi 854 2431 305i

. ..

,

|
i '

|
'

i

AN other gamnia emetters not listed were <!lD.- typeral UEs are gtven in Tatdes C-20 and C-21.
4 *

fel) Denotes Control location i

i

a

i
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TABf2 C-10 tenwJ
Of RECT RADIA~I1ON MEASUREMENTS - MONTifLY T1.D RESULTS

mR/stamfarti month *

IocaTsoN JULY AeOUef eRPTEBOBEst OCTOGEEt 350MrBEEBEst eeCERREBEtcomes tese er/ eses /oe en/come/e7 ee/grr-se/es ne/es-31/se st/co/s2/es 32/ eses /es 2 2 eAL

SN.IDM.lSI 3.8 1 0.5 2.8 1 0.I 3.6 1 0.5 3.4 1 0.3 2.9 1 0.2 3.9 i O.9 3.3 1 0.7SM-IDM-3SI 3.2 i O.5 2.6 1 0.4 3.7 i 1.0 3.4 1 0.3 3.I i 0.I 3.1 i O.1 3.1 i U.6SN.IDM-4SI 3.9 1 0.3 3.3 1 0.2 4. I i 0.8 4.0 i O.2 3.4 1 0.4 3.3 1 0.2 3510.6SM-IDM.5S2 3.7 1 0.5 2.8 1 0.3 3.9 1 0.6 3.8103 3.4 i O.3 3.2 1 0.2 3.5 1 0.8SM-IDM-6S2 35 i0.4 3.2 1 0.4 3,9 i I.I 3.7 1 0.4 3.3 1 0.I 3.I i O.3 3.3 i C.6SN-IDM-9SI 3.7 1 0.6 3.3 1 0.3 4.5 i I.I 3.6 1 0.5 3.3 i O 2 3.2 i O.3 3.6 1 0.7SM-IDM.932 3.8 i O.2 3.5 1 0.4 4.I i 0.3 3.5 1 0.2 3.4 i O.I 3.5 i O.6 3.6 i O.4SM-IDM-13S3 3.9 1 0.7 3.1 1 0.2 6.0 1 1.I 3.7 1 0.2 3.8 i O.4 3.8 1 0.3 3.8 i I.5SM-IDM-I4S2 3.4 1 0.2 2.9 1 0.2 4.0 1 0.5 2.9 1 0.3 3.I i 0.3 3.3 i O.3 3.2 i O.7 -SN-IDM-15SI 3.4 1 0.3 2.8 i O.4 4.I i 0.8 3.1 1 0.1 3.0 1 0.I 3.3 i O.7 3.3 i C.8SM-IDM.16S2 3.8 1 0.7 3.3 1 0.4 3.7 1 0.1 3.5 i 0.2 3.6 1 0.3 3.8i05 35 i O.5SM-IDM-2A2 3.4 1 0.3 2.8 1 0.2 3.7 1 0.4 3.1 1 0.3 3.1 i O.2 3.0 1 0.1 3.I i 0.6SN.IDM.2A3 3.4 1 0.2 2.7 1 0.4 3.6 i I.I 3.5 1 0.I 3.1 i O.2 3.2 1 0.2 3.2 i C.6SM-IDM-6A I 5.5 1 0.6 4.3 1 0.3 5.6 1 0.3 5.2 i O.4 4.5 i O.4 4.3 i O.2 4.8 1 0.9SM-IDM-7A2 3.6 1 0.3 3.0 i O.4 4.I i 0.9 4.3 1 0.2 3.2 i O.I 3.2 1 0.2 3.4iO9SM-IDM-8A3 3.3 i 0.3 3.0 i O.3 3.7105 3.9 1 0.4 3.3 1 0.4 3.2 1 0.I 3.3 i O.5SM-IDM-10AI 3.5 i O.I 3.3 1 0.2 4. I i 0.6 3.7 1 0.2 3.6 1 0.2 3.2 1 0.2 3.6 1 0.6SM-IDM-I I AI 3.6 i O.2 3.4 1 0.2 4. I i 0.4 3.6105 3510.5 3.3 i O.3 3.6 i O.6SN.IDM 12AI 4.3 1 0.2 3.5 i 0.I 6.0 1 0.6 3.8 1 0.1 3.8 1 0.4 3.4 1 0.2 4.0 i I 4$ SN.IDM.4BI 4.2 1 0.5 3.6 1 0.3 4.4 1 0.7 3.7 1 0.2 3.5 1 0.2 3.5 1 0.4 3.8 1 0.7SM-IDM-7BI 3.8 1 0.4 3.I i 0.I 3.7 i 0.2 3.5 i O.8 3.1 i G.2 3.4 i O.3 3.3105SN-IDM-7B4 4.4 1 0.6 4.2 i O.5 4.5 i O.I 3.9 i O.3 3.6105 4.0 i O.3 3.8 i O.7SM-IDM.982 3.6 1 0.3 3.6 i 0.4 4.4 i O.5 3 5 i O.I 3.4 1 0.2 3.6 1 0.3 3.7 i U.SSN.IDM-1282 3.8 1 0.1 3.5 1 0.3 4.2 i O.4 3.7 1 0.5 3.8 i O.2 3.4 1 0.1 3.7 i O.5SN.IDM-SDI 4.8 1 0.4 4.4 i 0.7 4.7 1 0.5 4.3 1 0.6 4.1 1 0.I 4.5 i O.4 4.4 1 0.5SN.IDM-SD3 3.7 1 0.1 3.4i05 4.4 1 0.I 4.0 1 0.2 3.8 1 0.6 3.6 i O.4 3.8105SN.IDM-12DI 4 5 1 0.6 3.8 1 0.6 5.I i 0.4 3.8 1 0.2 4.0 i @ 5 3.6 1 0.2 4. I i 0.9SN-IDM-5E2 4. I i 0.3 3.4 1 0.4 4.9 i 1.1 4.0 1 0.4 4.I i 0.3 3.8 1 0.4 4.0 1 0.8SN.IDM.6E1 4.I i 0.3 3.6 1 0.8 4.0 i O.5 3 3 1 0.4 3.4 1 0.2 3.3 1 0.2 3.6 1 0.6SN.lDM.7E1 3.4 i 0.6 3.1 1 0.6 3.8 1 0.4 4.I i 0.4 3.3 1 0.4 3.I i 0.2 3.4 i O.6SN.IDM-8EI 3.8 i 0.5 3.7 i 0.8 4.3 i O.3 3S i 0.8 3.4 1 0.2 4.3 i O.8 3.7 i O.7SN.IDM.9EI 3.8 1 0.4 3.4 1 0.3 4.5 i O 9 3.6 1 0.2 3.7 1 0.4 3.5 i O.5 3.8 1 0.6SM-IDM-10EI 3.9 1 0.3 3.4 1 0.4 3.9 1 0 5 4.0 1 0.2 3.5 1 0.3 3.3 i O.3 3.7 i O.5SN.IDM-11EI 3.2 1 0.3 2.9 i O.4 4.I i 0.4 3.5 1 0.3 3.3 1 0.3 2.7 i 0.3 3.3 1 0.8SM-IDM.I3EI 4.0 1 0.4 3.3 1 0.1 4.8 1 0.8 3.7 i O.I 4.2 i O.6 3.8 1 0.3 3.9 1 0.9SM-IDM.5F3 (ct) 4.5 1 0.6 3.9 i 0.5 4.8 1 0.2 4.4 1 0.6 4.1 i O.2 4.0 1 0.2 4.2 1 0.9SN.IDM-6GI (c!) 3.6 1 0.4 3.2105 3.9 1 0.6 4.0 i O.9 3.2 1 0.5 3 5 i O.2 3.4 1 0.6SN.IDM-8GI Ici) 3.8 i 0.5 3.3 1 0.4 4.I i 1.0 3.7 i O.3 3.4 1 0.3 3.6 i O.3 3.6 1 0.5SN.IDM-1IGI (cI) 3.6 i 0.2 3.0 1 0.2 4.2 1 0.5 3.2 1 0.3 3.9 i 9.4 3.2 1 0.I 3.5 i O.7SN.IDM.12GI (cil 3.5 i O.4 2.9 i 0.2 3.8 1 0.I 3.7 1 0.2 3.6 i O.3 3.3 1 0.3 3.4 i U.5SM-IDM-12G2 (cIl 4.8 i 0.4 4 0 1 0.3 4.9 1 0.7 4.5 1 0.3 5.0 1 0.4 4.1 1 0.2 45 i O.7

Apesap i 2 s.d. 3.8 i 1.0 3.3iOS 4.311.2 3AiSA 3E1em 3.5iSA 3.8i95
The standarti month = 30.4 days.*

(ct) Denotes Control location

. . . . . . - - . . _ . _ __ . . . _ _ _ . . . . . ~ . . _ . . . . .. . . . . . . . . - _ . . . . . . . . _ . . .. . . . . .
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TABEE C-19
NotitE GJG

CONCFETRAT10NS OF KRYPTON-65 AND XENON-133 IN AIR SAMf'fES
Results in untts of fpCI/m3

LOCATION CODE - 1492

COBJECTION DATES Mr-85
___

Xe-133 COEJECT90R ERATES Br6 Re-133

12/27/88-01/03/89 32i7 < 100 06/27/89-07/03/89 3919 < 100

01/03/89-01/10/89 301 7 < 100 07/03/89-07/11/99 3316 < 100
01/10/89-01/17/89 3017 < 100 07/II/89-07/18/99 34i8 < 100

01/!7/89-01/24/89 331 7 < 100 07/18/89-07/25/99 391 7 < 130

01/24/89-01/31/89 31 i 7 < 100 07/25/89-08/01/89 34110 < 200

01/31/89-02/07/89 34i7 < 100 08/01/99-08/09/99 3717 < 100
02/07/89-02/I4/89 37i7 < 100 08/08/89-08/15/89 35i7 < 100

02/14/89-02/21/89 44i7 < 180 08/15/89-08/22/89 36i8 < ISO-

02/21/89-02/28/89 39 i 7 < 100 08/22/99-08/29/89 3117 < 80

02/24/89 03/07/99 35i15 < 104 08/29/99-09/05/99 40i8 < 70

03/07/89-03/14/78 35i 6 < 110 09/05/99-09/12/99 3617 < 77

3 03/14/89-03/21/99 3517 < I 10 09/12/99-09/19/99 4017 < 80

03/21/89-03/28/99 321 6 < 110 09/19/99-09/26/99 36 i 8 < 110
03/28/89-04/04/89 341 6 < I 10 09/26/99-10/03/99 3117 < 90
04/04/89-04/II/89 4117 < 106 10/03/89-10/10/89 3317 < 150
04/11/89-04/18/99 30i 8 < 93 10/10/89-10/17/99 38 i 11 < 87
04/18/89-04/25/89 331 6 < 103 10/17/89-10/24/99 3417 < 78
04/25/89-05/02/89 261 7 < 70 10/24/99-10/31/89 34110 < 70

05/02/89-05/09/89 46i8 < 60 10/31/89-1I/07/89 3819 < 75
05/09/89-05/16/89 34i II (a) I1/07/99-11/14/89 371 7 < 93

05/16/89-05/23/89 36i 8 < 70 11/I4/89-I1/21/89 33i10 < 130

05/23/89-05/30/89 34i6 < 75 II/21/99-11/28/89 31110 < 110
05/30/89-06/06/89 4415 < 90 11/28/89-12/05/89 35 i 8 < 83
06/06/89-06/13/89 41 i 8 < 130 12/05/99-12/12/89 34i8 < 110
06/13/89-06/20/89 43i II < 60 12/12/89-12/19/99 3018 < 91
06/20/89-06/27/89 32i8 < 170 12/19/89-12/26/89 35i7 < 70

12/26/89-01/02/90 31 i 10 < 74
Average i 2 s.d. 35 i 9

(a) Sample inadvertently not analyrect.

__
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TABLE C.21
11D's AND RETORTING ACDON LEVEIS - 1969
REQUIRED BYTECH. SITCE AND COfGRACT

amacPUE TTFE tFsPts er49 2r48 he6 8-133 hasB NEse htSF Sm Se9 Es.Se9

WATER

Potable 11D* Tech S. pct /l - 30 15 1.0 - 85 le 90 15
Surface IJD Contract 2 30 15 0.5 - 15 39 60 IS
Precip. RAL" Tech S. - 400 400 2 - 30 SS See See

RAL Contract 20 400 400 2 - 30 50 200 See

AR
3Air Semple IJD Tech S. pct /m - - - .07 - .05 .68 - -

IJD Contract .0001 - - .07 - .95 .se - -

RAL Tech S. - - - 0.9 - to 30 - -

RAL Contract 0.1 - - 0.9 - le 30 . -
,

EM

Dellk IJD Tech S. pct /I - - - 1.0 - 15 38 es 15
IJD Contract I - - 0.5 - IS 38 es I5
RAL Tech S. - - - 3 - 60 70 3ee 350
RAL Contract 8 - - 3 - 90 70 300 3es

e

W ill
Fish
Invertebrete IJD Tech S. pCI/kg - - - - - 13e ISD - -

Anguette Plants / Contract 5 - - - - 139 ISS . -

Came RAL Contract 20 - - - - I.689 2.000 - -

POOD

Food IJD Tech S. pC3/kg - - - 99 - et se - -

FYoducts IJD Contract feet) - - - 60 - 99 89 - .

RAL Tech S. - - - 10 0 - I.000 2.See - -

RAL Contract - - - 100 - 1.999 2.000 - -

8""""'"W5/9058

Srdhnents IJD Tech S. pCl/hg - - - - - ISD tse - -

Soffs IJD Contract Idry) 5 - - - - ISO 189 - -

RAL Tech S. - - - - - - - - -

RAL Contract 80 - - - - 1.999 2.980 - -

ItOME GAS IJD Tech S. pCI/r 3 - - - - - - - - -

IJD Contract - - - - 130 - - - -

RAL Tech S. - - - - 100 - - - -

RAL Contract - - - - - - - -

Imwer hett of detection*

** ' skporitnet actton Irwel
(tl There are em Techneral Tv , A Gm w ,; s - .. S fnr game er aqueter plants. Arpssete omerset IJJTs and RAtls for smomes m ;.y apg4y to game and agesuHer

"plants. Sr fm/90 IJJys arvt IMils inr argesatte plants are 30 pct /kg(dry) anri 45 pCS/ hat lefry). .x v s ;;- .y.

-

-_
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TABLE C-21 Scent i
IllTs AND REPORTING ACHON LEVELS - 19R9
REQUIRED HY TECH. SPECS. AND CONTRACT

anasyts Trim _- _ seses meanone ns am-se em ww-se c.es w arms aree

ATEWD3Pemuner'/m

Apr semple UD* Tech S. pC1/m3 0 01 - - - - - - - -

un Contreet 0.01 - - - - - - -

RAL" Tech S. - - - - - - - - .0898
RAL Corwrset 1 - - - - - - - 08

ASUATBC

Floh UD Tech S. pC5/lig - - 130 130 See 13e Sep - -

Irwertebrate/ IJD Contract twet) - - 830 830 289 130 See ?.
Algae RAL Tech S. - - 30.000 30.000 30.000 10.000 29.950 - -

RAL Contract - - 30.000 30.000 10.000 10.000 30.999 - Se

WRTERSOEEE

Petebic IJD Tech S. pct /I 4 3.900 15 IS 30 IS 38 - -

Surface LID Contract 4 200 15 15 30 15 30 - to
Precep RAL Tech S. - 30.000 1.000 3650 400 Joe 389 - -

RAL Contract 50 30.000 3.000 3.000 400 300 399 - 39

$
rw uD Tech s. ,Ci m - - - - - - - - -

Prmfucts UD Contract twet) - - - - - - - - -

RAL Tech S. - - - - - - - - -

RAL Contract - - - - - - - - -

EEMA

Milk UD Tech S. pC1/1 - - - - - - - - -

UD Contract - - -- - - - - 5
RAL Tech S. - - - - - - - - -

RAL Contract - - - - - - - - 20

m/enera
Seements UD Tech S. pCI/lut - - - - - - - - -

Sost, UD Contreet (dryl - - - - - - - - 5
RAL Tech S. - - - - - - - - -

.RAL Contract - - - - - - - - De

318085E gab 1JD Tech S. pC3/m - - - - - - - - -

UD Contract - - - - - - - 35 -

RAL Tech S. - - - - - - - - -

RAL Contract - - - - - - - - -

BWWCT UD Tech S. - - - - - - - - -

RADEATIOtt UD Contrad 1.5 mR/std. nmnth - - - - - - -

TLD *
- -

tener Ilmft of detedenn
Reporting metson level .-

_ _ _ . _ _ _ _ _ _ . _ . - . . = . .. .. .- . . . =.- - - - - ' --- --
- ' - ~ '~ "
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ANALYTICAL PROCEDURES SYNopsgs '
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ANALYTICAL PROCEDURES SYNOPSIS-

[ Appendix D is a synopsis of the analytical procedures performed on
g samples collected for the Shoreham Nuclear Power Stauon's Radiological

Environmental Monitoring Program. All analyses have been mutually agreed
g upon by long Island Lighting Company and Teledyne Isotopes and include
B those recommended by the USNRC Branch Technical Position, Rev. 1,

November 1979.

ANALYSIS TITLE PAGE

g oross Beta Analysis or Sampies................................................. ................ ......... ... .... 9 7
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DETERRENATION OF OROSSDETA ACTIVITY IN WATER RAnmwe "

r

1.0 INTRODUCTION

I
The procedures described in this section are used to measure the

| cverall radioacthity 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
g volume may be used if the sample has a significant salt content as

--

measured by a conducth'ity meter, if requested by the customer. the
g sample is filtered through No. 54 filter paper before evaporation.
p removing particles greater than 30 microns in size. _

Et

| 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 evaporadon to
dryness takes place under heat lamps.

Residue mass is determined by weighing the planchet before and

I after mounting the sample. The planchet is counted for beta actidty on
=

an automatic proportional counter. Results are calculated using empirical
.

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

I

_
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| 2.0 PETECTION CAPABILrry

g Detection capability depends upon the sample volume actually
represented on the planchet, the background and the efficiency of the

I counting instrument, and upon self absorpuon of beta parucles by the
mounted sample. Because the radioacuve 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 picoeuries per liter for gross beta at the 4.66 sigma level (1.0 pC1/1 at

the 2.83 sigma level), assuming that I liter of sample is used and that h
gram of sample residue is mounted on the planchet. These figures are
based upon a counung ume of 50 minutes and upon representadve values
of counung 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 absorpuon. At a zero mount weight,
the 4.66 sigma MDL for gross beta is 0.9 picoeuries per liter. These
values reflect a beta counting efficiency of 0.38.

.

-
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GROSS BETA ANALYSIS OF RAMPI24

| Air Particulatt3
I

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

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

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

j
RESULT (pCl/m3) ((S/T) - fB/t))/(2.22 V E)=

| TWO SIGMA ERROR (pC1/m3) 2 2 /2((S/T ) + (B/t ))1/2 (2.22 V E)=

LLD (pC1/m3)
4.66 (B /2)/(2.22 V E t)1=

where:
'

S = Gross counts of sample including blank
| B Counts of blank=

E Counting efficiency=

T Number of minutes sample was counted=

Number of minutes blank was countedt =

V = Sample aliquot size (cubic meters)-

1

.
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I !
!g ANALYSIS.OF SAMFI28 FOR TRIT!11M

;

!
[

|W Approximately 2 ml of water are converted to hydrogen by passing the

I water, heated to its vapor state, over a granular zine 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 propordonal detector is passively shielded by lead and steel and
g an electronic, anticoincidence system provides additional shielding from

.

i cosmic rays, ,

f

I|;W
Calculation of the results, the two sigma error and the lower limit

l

detection (LLD) in pC1/l: '

RES11LT 3.234. TN V (C o - B)/(CN
= V1N

1
S

'IWO SIGMA ERROR 2((Co + B)ot)1/2 .234 T= 3 N V /((CN V ) (Co B))N S

LLD
4.66 (3.234)TN V (Co)1/2 (ot CN

=
N / V)S

where: TN triuum units of the standard=
-

3.234 conversion factor changing tritium units to pC1/1
=

VN volume of the standard used to calibrate the
=

efficiency of the detector in psia
Vs volume of the sample loaded into the detector=

in psia

| CN the epm acuvity of the standard of volume V=

NOG
the gross actMty in cpm of the sample of volume Vs

=
'

and the detector volume '

B = the background of the detector in epm
| At counting Ume for the sample=

I
I
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| ANALYSIS OF SAMPLES FOR STRONTIUM 89 AND 90

g Water

Stable strontium carrier is added to 1 liter of sample and the volume
3is reduced by evaporadon. Strontium is precipitated as Sr(NO )2 using i3

nitric acid. A barium scavenge and an iron (ferric hydroxide) scavenge are
| performed followed by addluon of stable yttrium carrier and a minimum of 5

day period for yttrium ingrowth. Yttrium is then precipitated as hydroxide,
'g 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.

!I Strontium 89 activity is determined by precipitadng SrCO f3 rom
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 counung.

.

|| =
.

'

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

4

strontium is precipitated as phosphate, then is dissolved and precipitated as
SrNO3 using fuming (90%) nitric acid. A barium chromate scavenge and an

i tron (ferric hydroxide) scavenge are then performed. Stable yttrium carrier
'g is added and the sample is 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 nylonI planchet and is counted in a low level beta counter to infer Sr 90 activity.
Strontium 89 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/cm2 aluminum absorber for low level beta counting.

I
'

I
I

-
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Soil and Sediment

L De sample is first dried under heat lamps and an aliquot is taken.
Stable strontium carrier is added and the sample is Jeached in hydrachloric#

acid. De mixture is filtereo and strontium is precipitated from the 11guld
portion as phosphate. Strondum is precipitated as Sr(NO )2 using fuming3
(90%) nitric acid. A barium chromate scavenge and an iron (ferric,

hydroxide) scavenge are then performed. Stable yttrium carrier is added
and the sample is allowed to stand for a minimum of 5 days for yttrium

g ingrowth. Yttrium is then precipitated as hydroxide, dissolved and re-
1 precipitated as oxalate. We yttrium oxalate is mounted on a nylon planchet

and is counted in a low level beta counter to infer Sr 90 actMty. Strontium-
| 89 activity is determined by precipitating SrCO3 from the sample after

yttrium separauon. This precipitate is mounted on a nylon planchet and is
f covered with an 80 mg/cm2 aluminum absorber for low level beta counting.

Organic Solid.s

A wet poruon 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. We sample is filtered and stronuum is precipitated from

,

the liquid portion as phosphate. Strontium is precipitated as Sr(NO ) using3
fuming (90%) nitric acid. An iron (ferric hydroxide) scavenge is performed,
followed by addition of stable yttrium carrier and a minimum of 5 days
period for yttrium ingrowth. Yttrium is then precipitated as hydroxide,
dissolved and re precipitated as oxalate, ne yttrium oxalate is mounted on
a nylon planchet and is counted in a low level beta counter to infer
stronuum 90 activity. Strontium 89 activity is determined by precipitating

.{ SrC03 from the sample after yttrium separation. This precipitate is
mounted on a nylon planchet and is covered with an 80 mg/cm2 aluminumj absorber for low level beta counung.

Air Particulates

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

i
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I ,

the filtrate is reduced in volume by evaporation. Strontium is precipitated
.| as Sr(NO )2 using fuming (90%) nitric acid. A barium scavenge is used to3 '

remove some interfering species. An iron (ferric hydroxide) scavenge is
performed. followed addition of stable yttrium carrier and a 7 to 10 day

'

period for yttrium ingrowth. Yttrium is then precipitated as hydroxide,
i dissolved and re-precipitated as oxalate.1he yttrium oxalate is mounted on
! a nylon planchet and is counted in a low level beta counter to infer stron-

tium 90 activity. Strontium 89 activity is determined by precipitatingI SrCO3 from the sample after yttrium separation. This precipitate is
mounted on a nylon planchet and is covered with 80 mg/cm2 aluminum
absorber for level beta counting.

;

)' Calculations of the results, two sigma errors and lower limits of detection
'

(LLD) are expressed in activity of pC1/ volume or pCi/ mass:

I RESULT Sr 89
(N/4t B -B )/(2.22 V Ys DFSR-89 ESR-89)

= C A
DVO SIGMA ERROR Sr 89 2((N/At+B +B )/At)1/2 (2.22 V Yg DFC A / SR-89 ESR-89

=

LLD Sr 89 4.6EnisC+B )/At)1/2 (2.22 V YS DFA / SR 89 ESR-89)
=

RESULT Sr 90 (N/4t - B)/(2.22 V Y1 Y DF IF E)= 2
TWO SIGMA ERROR Sr 90 2((N/4t+B)/4t)l/2 (2.22 V Y Y/ 1 2 D F E IF))

=

i LLD Sr 90 4.66(B/4t)1/2 (2.22 V Y Y IF DF E)/ 1 2
=

I
I
?
I

I
5

I
103

I



2

-

s

where: N = total counts from sample (counts)
" at = counting time for sample (min)

|

f- BC = background rate of counter (cpm) using absorber configuration

2.22 dpm/pCi=

V = volume or weight of sample analyzed

BA = . background addition from Sr-90 and ingrowth of Y-90

BA 0.016 (K) + (K) EY/ abs) (IOy.go)
h

=

Ys chemical yield of strondum
f

=

I DF SR-89 decay factor from the mid collection date to the counung=

date for SR-89

ESR 89 efficiency of the counter for SR-89 with the 80 mg/cm.sq.,I
=

aluminum absorber
K (Not - B )Y-90 (Ey.go IFy.go DFy. goy )C /

=
1

DFy.go) the decay factor for Y-90 from the " milk" time to the mid=

count time
Ey.go efficiency of the counter for Y-90=

IFy.go ingrowth factor for Y 90 from scavenge time to milking time
=

i

)IGy.go the ingrowth factor for Y-90 into the strontium mount from the=

" milk" time to the mid count time ;

(
0.016 the effielency of measuring SR-90 through a No. 6 absorber=

EY/ abs the eIItciency of counting Y 90 through a No. 6 absorber=

B background rate of counter (cpm)=

Y1 = chemical yield of yttrium

Y2 = chemical yield of strontium !

iDF e- decay factor of yttrium from the radiochemical milking time to jthe mid count time ~

E efficiency of the counter for Y-90=

IF ingrowth factor for Y-90 from scavenge time to the radio-=

chemical milking time ,
'
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ANALTRIS OP RAupga FOR IODINE 131
-

1

Milk or Water
i

f Two liters of sample are first equilibrated with stable lodide carrier. A

I batch treatment with anion exchange resin is used to remove fodine from the
sample. 'lhe lodine is then stripped from the resin with sodium hypochlorite - ;

i

solution, reduced with hydroxylamine hydrochloride and extracted into carbon- <

tetrachloride as free lodine. It is then back-extracted as lodide into sodiuml bisulfite solution and is precipitated as palladium-iodide. The precipitate is
weighed for chemical yield and is mounted on a nylon planchet for low level
beta counting. The chemical yield is corrected by measuring the stable lodide

I content of the milk or the water with a specific lon electrode,
j Calculations of results, two sigma error and the lower limit of detection (LLD)
| in p C i/l:

RESULT (N/At-B)/(2.22 E V Y DF)=

N'O SIGMA ERROR 2((N/At+B)/At)1/2(2.22 E V Y DF)=

LLD
= 4.66(B/At)1/2 (2.22 E V Y DF)/

=

where: N = total counts from sample (counts)|

f At = counting time for sample (min)
B = background rate of counter (cpm) '

2.22 dpm/pCi=

V = volume or weight of sample analyzed
Y chemical yield of the mount or sample counted=

| DF decay factor from the collection to the counting date=

E efficiency of the counter for 1-131, corrected for self=

absorption effects by the formula
- E E (exp-0.0061M)/(exp-0.OO61M )=

)
s sE = efficiency of the counter determined from an I-131s

standard mount

f Ms mass of Pd12 on the standard mount, mg=

M mass of Pdl2 on the sample mount, mg=
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GAuur SPECTROuRTRY OF RAMMER

I !
Milk and Water

A 1.0 liter Marinelli beaker is filled with a representative aliquot of thesam ale. The sample is then counted for approximately 1000 minutes with a'

shie'ded Oc(L1) detector coupled to a mini computer-based data acquisition
system which performs pulse height analysis.

{
Dried Solids Other Than Soils 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 1-
liter Marinelli and weighed. The sample is then counted for approximately
1000 minutes with a shielded Ge(L1) detector coupled to a mini-computer-
based data acquisition system which performs pulse height analysis. .

!

Eis11

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 4

3counted for approximately 1000 minutes with a shielded Ge(L1) detector
1coupled to a mini-computer-based data acquisition system which performspulse height analysis. 1
E

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

Charcoal Cartridges (Air Iodine)

Charcoal cartridges are counted up to five at a time, with one
positioned on the face of a Ge(L1) detector and up to four on the side of theGe(Lil detector. Each Ge(L1) detector is calibrated for both
detection limit for 1-131 of each charcoal cartridge can ?ositions. The

ae determined
(assuming no positive 1131) uniquely from the volume of air which passedthrough it. In the event I-131 is observed in the initial counting of a set,
each charcoal cartridge is then counted separately, positioned on the face ofthe detector.

,

t

!
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| Air Particulate

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

A mini computer software program defines peaks by certain changes
.

|
!

in the slope of the spectrum. The program also compares the energy of
each peak with a 11orary 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 pC1/ volume of pCi/ mass:

;

RESULT (S-B)/2.22 t E V F DF)=
i

| TWO SIGMA ERROR 2(S+B)I/2 (2.22 t E V F DF)/=

LLD 4.66(B)1/2 (2.22 t E V F DF)/=

where: S = Area, in counts, of sample peak and background
(region.of spectrum of interest)

B = Background area, in counts, under sample peak,
determined by a linear interpolation of the
representative backgrounds on either side of the
peak

t = length of time in minutes the sample was counted

2.22 = dpm/pCi

E detector efficiency for energy of interest and=

geometry of sample

V = sample aliquot size (liters, cubic meters, kilograms,
or grams)

F fractional gamma abundance (specific for each=

emitted gamma)

DF = decay factor from the mid-collection date to the
counting date
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ENVIRONMENTAL DOSIMETRY !
.

-

%

Teledyne isotopes uses a CaSO :Dy thermoluminescent dosimeter4
(TLD) which the company manufactures. This material has a high light' !

-

I

output, negligible thermally induced signal loss (fading), and negli
dosing. The energy response curve (as well as all other features)gible self j

| satisfies
NRC Reg. Guide 4.13. Transit doses are accounted for by use of separate

'

TLDs.
}
i

Following the field exposure period the TLDs are placed in a Teledyne !
i

Isotopes Model 8300. One fourth of the rectangular TLD is heated at a time
!

I 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 milllRoentgen (mR):
RESULT D = (D +D +D +D )/4=

3 2 3 4
1

TWO SIGMA ERROR = 2((D -D)2+(p -D)2+(p3.p}2+(p .0)2)/3)1/2
1

3 2 4

WHERE: D1 = the net mR of area 1 of the TLD, and similarly for ij D , D , and D2 3 4

= 1 1 K/R1-AD1

1 1 = the instrument reading of the field dose in area 1

K the known exposure by the Cs-137 source=

R1 the instrument reading due to the Cs-137 dose on area.1=

A = average dose in mR. calculated in similar manner
as above, of the transit control TLDs '

D the average net mR of all 4 areas of the TLD.
[

=

i.

{
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- US EPA INTERIABORATOTRY COMPARISON PROGRAM 1989

l Collection Teledyne |Date Media Nuclide EPA Result (a) Isotopes Result (b) '

01/06/89 Water Sr-89 40.00 t 5.00 37.00 1 2.65 i

Sr-90 25.00 i 1.50 26.00 & 2.00

) 01/20/89 Water Gr-Alpha 8.00 i 5.00 8.00 1.00l Gr-Beta 4.00 i 5.00 6.00 0.00 !

l 02/10/89 Water Cr-51 235.00 i 24.00 245.67 1 11.72 :
Co 60 10.00 i- 5.00 12.67 i 1.53
Zn-65 159.00 i 16.00 181.33 i 5.51 (c) !| Ru-106 178.00 i 18.00 191.00 9.85I Cs-134 10.00 1 5.00 10.33 i 0.58
Cs 137 10.00 i 5.00 13.67 0.58 4

02/17/89 Water I-131 106.00 i 11.00 98.67 0.58
02/24/89 Water H-3 2754.00 i 356.00 2866.67 251.66

'

03/10/89 Water Ra-226 4.90 0.70 5,07 0.29Ra-228 1.70 i 0.30 1,47 i 0.29
03/31/89 Air Filter Gr-Alpha 21.00 5.00 28.67 i 1.15 (d)-l Gr-Beta 62.00 i 5.00 65.67 1,53 !I h;@b Sr-90 20.00 i 1.50 19.67 i 2.08 i

Cs-137 20.00 i 5.00 18.00 i 1.00
04/18/89 Lab Perf. Gr-Alpha 29.00 i 7.00 21.33 2.31--

Water Ra-226 3.50 0.50 3.47 0.23Sample A Ra-228 3.60 0.50 3.60 i 0.10Sample B Gr-Beta 57.00 5.00 53.00 i 3.61Sr-89 8.00 5.00 8.00 0.00Sr-90 8.00 1.50 7.67 t 0.58] Cs-134 20.00 i 5.00 19.67 i 1.53) Cs-137 20.00 5.00 20.00 i 2.65
04/28/89 Milk Sr-89 39.00 i 5.00 36.67 i 1.15Sr-90 55.00 3.00 56.33 i 1.53Cs-137 50.00 i 5.00 53.33 2.31K 1600.00 i 80.00 1760.00 113.58 (e)
05/05/89 Water Sr-89 6.00 t 5.00 6.33 0.58Sr-90 6.00 i 1.50 6.33 0.58

1

j Fooulotes at end of table.
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US EPA INTERLABORATORY COMPARISON PROGRAM 1989 (cont. 1
'

| Collection Teledyne 1Date Media Nuclide EPA Result (a) Isotopes Result (b)

06/09/89 Water Ba-133 49.00 i 5.00 33.00 i 3.61 (f)Co-60 31.00 i 5.00 30.00 i 2.65
Zn-65 165.00 i 17.00 165.33 i 0.58
Ru-106 128.00 i 13.00 113.67 i 17.50
Cs-134 39.00 t 5.00 34.00 i 2.65 4

Cs-137 20.00 i 5.00 22.00 i 3.61 I
;06/23/89 Water H-3 4503.00 i 450.00 4466.67 152.75 ;

08/25/89 Air Filter Gr-Alpha 6.00 1 5.00 8.33 1 0,98
Cs-137- 10.00 1 5.00 12.00 i 1.00

09/22/89 Water Gr-Alpha 4.00 i 5.00 5.00 i 5.00 i

Gr-Beta 6.00 i 5.00 8.00 i 0.00
.

<

10/06/89 Water Ba-133 59.00 i 6.00 51.00 i 4.36 (g)'

Co-60 30.00 i 5.00 30.67 i 2.08Zn-65 129.00 i 13.00 128.33 i 2.89
Ru-106 161.00 & 16.00 139.00 - 15.72 (g)
Cs-134 29.00 i 5.00 23.67 i 1.15

:

Cs-137 59.00 i 5.00 61.67 i 1,53
1

10/20/89 Water H-3 3496.00 1 364.00 3433.33 i 57.74 |

10/31/89 Lab Perf. Gr-Alpha 49.00 i 12.00 42.33 i 5.77Water Ra-226 8.40 i 1.30 9.20 i 0.46Sample A Ra-228 4.10 i 0.60 4.00 i 0.50Sample B Gr-Beta 32.00 i 5.00 30.33 - 0.58Sr-89 15.00 5.00 15.00.1 3.46Sr-90 7.00 i 1.50 7.00.i 0.00Cs-134 5.00 1 5.00 5.33 i 1.15Cs-137 5.00 5.00 7.00 i 0.00

11/10/89 Water Ra-226 8.70 i 1.30 8.47 i 0.49Ra-228 8.57 1.40 8.57 i 1,46

Footnotes at end of table.
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US EPA DfTERLABORATORY COMPARISON PROGRAM 1989 (Cont.)
'

-

|

Footnotes:

(a)
{ EPA Results lbcpected laboratory precision (1 sigma). Units are pC1/ liter for water, and

milk except K is in mg/ liter. Units are total pC1 for air particulate filters.

(b) Teledyne Results Averagei one s . Units are pC1/ liter for water and milk except K iis in mg/ liter. Units are total pCi ir particulate filters.

I !(c) De three Zn 65 measurements were 184,175 and 185 pCi/ liter, nese were measured i
on three detectors using the same aliquot. De other reported results (Cr 51, Co 60. Ru-
106. Cs 134. Os 137) were all within two standard deviations of the EPA results This

j
;I would indicate that the dilution made was correct (except that possibly the 2n 65 was

not well mixed). Other parameters were investigated, ne branching intensity, decay i
4

factor, and detection emclencies were checked. Since 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 pct / liter.

(d) The EPA deposits actMty on the filier over a small diameter (nearly a point source)I whereas our calibration is based on a deposit nearly 2 inches in diameter. In order to
correct to point source geometry our practice has been to dMde our results by 1.2 Weneglected to do it on this test.

(e) There is no apparent reason why the potassium was high. nree separate detectors were
used and the K 40 value for each was correctly dMded by 0.86 to convert to potassium inmG/ liter.

!

(f) There is no apparent reason why Ba 133 was low by 5.54 standard deviation while the
other isotopes were within

2 standard deviations. De detector efficiencies and Ba-
133 branching intensities were checked and found to be correct. On 10/31/89. 300 ml of
the original, irradiated sample was counted gMng 43.9 2 5.8 pC1/ liter Ba 133. 1

*

(g)
This EPA sample was counted in two geometries; one in diluted stage *the other
undiluted. There was no significant difference. Comparing detector efficienciesI 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.

!

:
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TABLE F-1

REMP Exceptions for Scheduled
! Fish Sampling and Analysis During 1989
I
I

Date of' ~ Reason (s) for
g Location Description Sampling loss / Exception

Various Fish Samples collected did not
meet specified amount: however,
all royuired analyses were

, performed

3Cl Searobin 05/22/89 Collected: 600 g
)

4

Required: 1.2 kg- '

3C1 Searobin 10/10/89 Collected: 50 g| Required: 1.2 kg

B 3C1 Windowpane 10/10/89 Collected: 300 gg
Required: 1.2 kg .

| 13G2 Searobin 10/11/89 Collected: 150 g
B

Required: 1.2 kg

| 14C1 Searobin 10/12/89 Collected: 150 g
4

.. Required: 1.2 kg ;

14C1 Windowpane 10/12/89 Collected: 225 g '

Required: 1.2 kg

I

I

!

l
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TABLE F 2
I REMP Exceptions for Scheduled

Invertebrate Sampling and Analysis During 1989
i

l Date of Reason (s) fori Location Description Sampling less/ Exception

Various Invertebrates Samples collected did not I
meet specifled amount: however,

I all required analyses were 1performed-

j

i14Cl Whelk 06/08/89 Collected: 900 g '

Required: 1.2 kg
3C1 Whelk

|
06/16/89 - Collected: 180 g !Required: 1.2 kg '

!| 13G2 Lobster 06/02/89 ' Collected: 400 g
| Required: 1.2 kg
i

j 3C1 Whelk 10/13/89 Collected: 100 g'

Required: 1.2 kg

.

,
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' TABLEF-3 '

~

i REMP Exceptions for Scheduled'

Airborne Particulates Sampling and Analysis During 1989

Date of Reason (s) forI Location Description Sampling less/ Exception

| 2A2 Particulate Filter 10/17/89- Electrical power failure;
10/24/89 however, particulate filter was

I
collected. Sample volume was !

lower than normal.

'2A2 Particulate Filter 10/24/89- Electrical power failure, i

10/31/89 no sample collected.

I

I

I

1 4

I

f

I

\

116

-

_ - ._. _ _ - -
__-



..
.. . . . . . . . . .

. . . . .

.
. . . .

TABLE F-4-

7 REMP Exceptions for Scheduled
'

Airborne lodine Sampling and Analysis During 1989
I

,

Date of Reason (s) for
| Location Description Sampling IAss/ Exception

2A2 Canister 10/17/89-- Eiectrical power failure:
10/24/89 however, canister was collected.

Sample volume was lower than
|

,

normal.
|

2A2 10/24/89- Electrical power failure.
| 10/31/89 no sample collected.

1
.

I

i
.

I

1 '

|

I

|

|

)
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I
!

TABLE F-5I.

'

REMP Exceptions for Scheduled
Milk Sampling and Analysis During 1989

,I|
'

Date of Reason (s) for
j Location Description Sampling less/ 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:

,

ISBI Goat Milk 05/04/89 Sample not available, resident
. not at home

j 10F1 Goat Milk 08/10/89- Goats dired up
u 12/31/89

'

13B1 Goat Milk 11/16/89 Sample not available, reasonI unknown

8F2 Goat Milk 12/15/89 Goats dried up for kidding.

.I

I
I
!
;I

i

>

I
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TABLEF-8

7 REMP Exceptions for Scheduled
Food Products Sampling and Analysis During 1989I

Date of Reason (s) forI Location Description Sampling Ims/ Exception

I 12H1 Cabbage, Spinach 08/16/89 Not locally grown
and Radishes

| 8B1 Spinach, Carrots 08/16/89 Not locally grown '!and Radishes
1

6B21 lettuce, Cabbage. 08/16/89 Not grown at this location
Spinach, Carrots.

I Radishes, Beets,
and Potatoes

g 5C2 Lettuce, Radishes 08/16/89 Not grown at this location
and Beets ;

| 7B3 Spinach, Carrots. 08/23/89 Not locally grown
Radishes, Beets,
and Potatoes

i
I

.
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TABLE F-7,

REMP Exceptions for Scheduled
[ Potable Water Sampling and Analysis During 1989

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

'

13S2 Groundwater 03/16,06/18 Well dry
09/13,12/07/89

;
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| SNPS LAND USE CENSUS
3

OPERATIONAL
l

|3 The operational program complies with Section 3/4.12.2 of SNPS
|3 Technical Specificadons. This re

gardens greater than 50m2 (500 ftguires a survey of all milk animals and
a radial distance of 8 Km (5 miles). producing broad leaf vegetation within)

,I LILCO is also required to identify the
nearest milk animal, residence and garden in each of the 16 meteorological

L sectors.

Environmental Engineering Department conducted the 1989 dairy
animal census, during April through July, 'Ihis survey was conducted by
Environmental Technicians driving through each neighborhood within the 5.I mile radial distance and visually checking for dairy animals. When a dairy

|'
concerning the amount of milk produced, feed, number of animals and
animal was observed the technicians requested information from the owner

| 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:

|| 1.
'

Sector 13,1.9 miles west of SNPS
Poole
Briarcliff Road

g Shoreham, New York 11786

REMP Monitoring 14 cation 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 goat

;| Inventory Date: May 11,1989

'I
I *

. . _
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Table G 1 lists the nearest milk animal in the sixteen meteorological 1

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

The Garden Census was also conducted by Environmental Engineering
Technicians visually noting each garden of 50m2 (500 ft ) or greater. The2
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. 'Ihis year's census was
conducted in December. Table G-3 lists the nearest residence in eachmeteorological sector.

!

123
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- TABLE G-1 -

f. RADIOLOGICAL ENVIRONMENTAL MON!1DRING PROGRAM (REMP)
1989 Land Use Census

{ Nearest Milk Animal (within 8 km)*

Sector Direction location

1. N Area within sector is long Island Sound |
"

2 NNE None

3 NE None i

5- 4 ENE None 4

5 E None-

6 ESE None

j; 7 SE None

8 SSE None

.
9 S None

| 10 SSW 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 NW Area within sector is long Island Sound

E 16 NNW Area within sector is long Island Sound.
c

SNPS Technical Specification 3/412.2*

|

1

'I
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TABLEO-2

|
RADIOlhGlCAL ENVIRONMENTAL MONITORING PROGRAM (REMP)

1989 Land Use Census
h Nearest Garden (> 50m2 within 8 km)*

Sector Garden Code # Imcation & Direction -_.

1 Area within sector is Long Island Sound-

( 2 None-

3 None-

I-- 4 4A10G Misiano, uttle Bay Road, Wading River,
(5A13G on map) 4642' ENE of SNPS

-3 5 5A11G Inggia, Uttle Bay Road; Wading River,E 3978' E. of SNPS. !'
1

6 6A12G Punda, Sound Ave., Wading River, 4343'I ESE of SNPS.
7 7A15G Meyer, Gabriel Mills Road, Wading River,

g 4918' SE of SNPS

8 8B1G Pierzchanowski, Randall Road, Wading 1| (8A?G on map) River, 5191' SSE of SNPS-
9 9B1G Smith, Randall Road, Wading River, !g 6027' S of SNPS.

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

11 11B29G Rasile, Jomarr Road, Shoreham,' 7317' !

SW of SNPS

12 12B31G Murtash, Harvard Road, Shoreham,I 6401' WSW of SNPS
13 13B22G Connoly, Valentine Road, Shoreham,

4893' W of SNPS
14 None-

h 15
Area within sector is long Island Sound

-

!

16
Area within sector is Long Island Sound

-

*

SNPS Technical Specification 3/412.2
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I 1
TABLE G-S -

'

RADIOLOGICAL ENVIRONMEhrrAL MONITORING PROGRAM (REMP)
1989 land Use Census !

Nearest Residence (within 8 km)*
,;-

g Sector Direction location

1 N Area within sector is long Island Somid

2 NNE ''Ihurber-Creek Road, Wading River,
1503' from SNPS

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 SNPS (Afth house. west of Riverhead-

I-
'

-

Town Beaca)

5 E Peterson-Sound Road, Wading River, 3598'!| from SNPS
,

6 ESE Bartow-Sound Road, Wading River, 2917'
from SNPS '

.

,

7 SE Iarsen-North Country Road and Thomas
|. Drive, Wading River, 3304' from SNPS

8 SSE North Country Road, fourth house west of,

Pheasant Run, Wading River, 2588' from
SNPS

9 S Fugelsang- 20 long Bow, Wading River,
3839' from SNPS

10 SSW 16 Defense Hill-Road, Wading ~ River,,1 4877' frorn SNPS-

11 SW 170 North Country Road, Wading River,I 1632' from SNPS

12 WSW Gildea-Valentine Road, Shoreham 5557'I from SNPS

- 13 W Brice, 55 Valentine Road, Shoreham, 4620'
from SNPS

I -

I- 2''

.
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| TABLE G S (cont.)

- Sector Direction Location

g 14. WNW St. Joseph's Villa,' Wading River, 2178'
ifrom ShPS '

j
-15 NW Area within sector is long Island Sound
16 NNW Area within sector is long Island Sound

I
..

|

I
i

I !
i

i

I

i

i

)

;

1

,

*
SNPS Technical Specification 33/4 12.2
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APPENDR H i

!

COBORON AND SCIENTIFIC NAMES OF
!

1

SPECIES COLLECTED IN THE REMP i
;

,
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TABLEH1'-

COMMON AND SCIENTIFIC NAMES OF SPECIES COLLECTED ,

IN THE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM f

i

Common Name ScientiSc Name

U

| Winter Flounder Pseudonleuronectes americanus j
- Windowpane - Sconhthmimus mauosus |

Searobin Prionotus spp. I

Little Skate Bata erinacea_

,

Invertebrates
1

American Lobster Homarus americanus
Squid LQliga pealeil
Blue Mussel Mvtilus gdulig
Channeled Whelk Busvcon canaliculataI Soft-Shell Clam Mya arenaria

g-
Encus sp.

|
-

1.lly.a laetuca.

:

Enteromornha sp.
Polvsinhonia sp.
Chondrus crsispus

I Scytosiphon lomentaria
Codium sp.
Ascophyllum sp. 'l

,M
|

Raccoon Proevon1,qtgy
.

I
!

I
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