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THE PROGRAM
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-y 1 ( Nart
=ampic Colection

'he aquatic environment at the SNPS site was examined by
analyzing samples of surface water, fish, invertebrates, and sediment
Surface water samples were taken at three locations in May and
October ucing a .‘\u’mn bottle. The samples were placed in new
polyethylene bottles following three rinses with the sample medium
;'Hu'.’ to collection. Samples of Bluefish (Pomaiomus saltatirix), Winter
‘ er -’Lﬁ_\_m*‘w.“u. cles americanyus). Windowpane
opt N} 'j“‘_':'.‘ qu 1

sus), Sea Robin (Prionotus spp). Little Skate (Rala
erinacea) and Fluke (Paralizhthys dentatus] were taken by trawl
sealed in plastic bags, frozen, and shipped to the laboratory for

Py ey
anaivsis

1 1 “~tat » ™ T -2t T ] { . i ™ » %
Invertebrate sampies of American Lobster (Homarus
. . . N1 e 2Aatid (1 Vi oy naalattl) and C“ha . A ] 11 L .
americanus), Squid (Loligo pealell) and Channeled Whelk (Busycon
canaliculata) were collected by trawl. Channeled Whelk were als
1 R . - ™ . y . 4
( cted using pots [hese invertebrate samples were sealed ii
$4 Y arm and | S 4 o | . .
piasti( Y‘.'.g.} Irozen and shipped t the laboratery for analysis
Beach sediment samples were als lected, sealed in plastic
i » 1 ~
bags, frozen and shippe the laboratory
* - L ™y
p. Atmospheric Ln men
1 ¢ atn \‘,f(. EnvironImms:s was examinea oy 1AIVZINE
+ - 11 T £il+ N
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llected by absorptior \n triethylenediamine (TED impregnated

scott, which were connected ir
airborne ',:a.rmui(,m‘ filters. The samplers used were
1 a vacuum recorder for s

harcoal cartridges, manufactured by
e

1

ume corred

equipped wit ample vi
r . :
» C vy 4 44 3 - . T
¢ ire sample validity and to indicate any maintenance problems
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snould the s AMPier 10s€ vacuum due to a leak the vacuum level HJ?'..‘;‘
1 i ~ P y 1 - ¢ 4 ¥
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volume meter and the average atmospheric pressure. Sample volumes
are corrected to standerd pressure using average weekly barometric
pressure (measured at LILCO's Environmental
Department, Melville) and air

Engineering
sampler vacuum readings

totalizers indicate the duration of time the sample was taken

Fime

Terrestrial Environment

The terrestrial environment was examined by analyzing

first half of 1991, and
g St 1 (June to November)

of milk and potable water during the

y

products during the growing season
second half of the year

When available, milk samples were coliected In
ocations monthly except di ; the pasture seascon in M
when the sampling was 1

T
g

4 S T ¥ "\ \
increased t twWice a A"i"'l(tl

1 ice with sodium bisulfite (N2HSOx

water was collecte iring the f
three well 1o«

1352

Irst and
samples were

10 a change 1n

were discontinued
the ODCM

\

1 .
plant's defueled

ilected on Ju

il J L&A

in the environs were easured with
nergy compensated calcium sulfate (CaSOg4:Dy) TLDs containing
four separate readout areas. The TLDs are annealed by L
placement

yackaged and shipped to the laboratory for analysis

are placed for the

i i A

After the quarterly collectio

ODCM Revision 17 als sduced the TLD

reduction took { the second quarter TLDs were
0 41 locations for the first tw«

4 that were added in 1989
e
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at various area schools to better
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analyses are listed in Appendix E Participation in thi
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permits estimation of bias in Tl results from the deviati
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The T1 Quality Assurance Program for Radiological M
scribed in various Tl publications (References 15, 16, 17
Approximately 10 percent of Tl's t analvtical efl
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jata review. In addition, LILCO specifically requires that
f its analyses be duplicated for further guality control ci'os
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occurring at such a low energy and at such low abundance that
it is not routin=ly observable in the presence of other gamma
activity (Nd-147). With only 10 pCi of Nd-147 calculated t» be
released per year in Shoreham's liquid effluents, the nuclide
cannot be an important contributor to dose

v

Dose Assessment

pathways. Laboratory analyses fromm the REMP for each sample type
are compiled. Data {rom all locations taken on the same date are
averaged to obtain the most reliable approximation of the radioactivity

The methodology for determining doses is similar for all

concentration on that date for that sample type. The averages of all
dates are then taken to provide the best approximation of radioactivity
concentrations for 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. Additional information, such as the
quantity of fish, milk, v-getables, etc., consumed per year by the
maximum exposed individual is also needed to calculate the total dose
(Reference 13)

™ v

The dose di ¢ to direct radiation exposure is monitored by TLDs
The laboratory resuits for TLDs are expressed in dose units directly
|

and do not require any additional calc

) a specific organ is then
of the radionuclide specific dose conversion
yplicable exposure pathway, the environmental sam
ide concentration, and the ingestion or inhalation rate of the
sample or medium of interest. For example, the foilowing gens Al

equation expresses uUus principie

The dose 10 the total body or t«
calculated by the product

facto

»
.
-
o
-
—
4
s ¥

—~

ragionuc 1€

™\ » STy s+ - E - . el T A Y Ny : Y &
Lose = Concentration X Quantity ingested X Dose factor
4

(mPF=m/yr) per sample per year

The sample concentration is typically expressed in pCi/l or
pCi/kg. For the ingestion pathway, the quantity ingested or consumed
per vear is expressed in kg/year or |/year. Finally, the dose conversion

factor is expressed in terms of mRem/pCi ingested or inhaled




Program o Jnp

Table 1 summarizes information on the REMP as performed
during the period of this report, January 1 through December 31
1991 During this reporting period 704 separate analyses were
performed on 638 environmental samples

Appendix A summarizes the analytical results obtained from the
SNPS REMP The format used is that recommended In Nx(
Radiological Assessment Branch Technical Position (BTP}, Rev. 1, No
1979 Appendix B describes the sample coding system, which
specifies sample type and relative locations at a glance. In addition
pertinent information on individual sampling locations, and maps
which show their geographic location, are included

Appendix C presents the analytical results of the Shoreham
Nuclear Power Station's Radiological Environmental Monitorir
Program for the period January 1 through December 31, 1991
Appendix D contains a synopsis of the analytical procedures used
the REMP

Results of the EPA interlaboratery comparison program can be
found in Appendir E. Appendix F lists the program exceptions for

}
1991, and Appendix G reports the Land Use Census performed by
LILCO's Environmental Engineering Department during 1991 in the

vicini

v of the SNPS Common and scientific names of species
ed in the program are presented in Appendix H

4
{
- lant
couect




SYNOPSIS OF THE SHOREHAM NUCLEAR POWER STATIUN'S RALHOLOGICAL PNVIRONSENTAL
MONITORING PROGRAM FOR THE PERIOD JANUARY | THROUGH DECEMBER 1 591

SAMPLING NUMBFER ANALYSIS NUMBER
FREQUENCY LOCATIONS COLLECTED ANALYSIS FREQUENCY PERFOURMED
Semtannual 3 6 1131 Semiannual 3
H-3 Semtarnual 6
Gamma Seymtaranal s
Semiannual 3 33 Carmima Semiannual a3
Semtannual a 9 amma Semiannual 19
Semiannual 1 2 Termma Semiannual 2
Atmoepheric Exvironment
Airhorne Particulatea  Weekly € 264 Groms Beta Weekly 264
Caamma Quarteriy 20
Weekly 5 125 i-131 Weekly 125




¢l

TABLE 1 Cont )

- SYNOPSIS OF THE SHORENAM NUCLEAR POWER STATIONS RAIHOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM FOR THE PERIOD JANTLRY | THROUGH DECEMIS 7 31, 1991

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

Terrestrial Environment

Mk Biweekly 1) 3 24 1131 Biweekly (1} 24
Gamsa Biweekly (1) 24

Potable Water Quarierly (2 3 5 Gamma Quarteriy 5
1131 Quarterly 5
H3 Quarterly 5

Food Products Monthly (3 5 442 Gamma Monthly 42
1131 Monthiy 3

Direct Radtation

TLDs Quarterly 41/18 @ 1i8 Gamma [ose Quarteriy 118

{17 Milk was coliected biweekly during the pasture season and monthly during the nongrazing season until 6/13/91 amnd was Ss-ontimsed
thereafler per ODCM Rev. 17,

{2) Potable v ster samples were last collected on 6/6/91. and discontinued thereafler per ODOM Rev. 17

(3) Food proa. -t samples were collected monthly during harvest season. starting 6/12/91. to comply with SNPS O -ite Dose Caiculation Manual
Rev 17 . Table 2.12.1.

{4) TLD locations were reduced from 41 to 18 stations for ** ~ 3rd and 4th quarters.
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RESULTS AND DISCUSEION

The analytical results for the reporting period of January 1| through
December 31, 1991, have been divided into four categories: aquatic,
atmospheric, terrestrial, and direct radiation. The individual samples and
analyses within each category display the unique radiological characteristics
of that type of environment  Strontium-89 and -90 analyses were
discontinued on January 1, 1991 ‘:educing the REMP to ODCM
requirements. In June 1991 due to a program change. several additiona!
sampling and analyses were discontinued. Analytical results of the REMP
are summarized in Appendix A The data for individual analyses are
presented in Appendix C

A Agquatic Environment

The aguatic environment in the vicinity of SNPS consists primarily of
Long Island Sound. The radiological characteristics were studied by
analyzing samples of surface water, Winter Flounder, Windowpane, Sea
Robin, Bluefish, Little Skate, Fluke, American Lobster, Squid, Channeled
Whelk, =2nd sediment. The samples were collected by LILCO's
Environmental Engineering Department and Energy & Environmer.tal
Analysts Inc. (EEA Inc.) under contract to LILCO

1. Surface Water (Table C-1)

Semiannual surface water sammples were taken at three locations and
were analyzed for tritium, gamma emitters, and iodine-131.

There was no detectable tritium in any surface water sample. This
compares consistently with the 1990 tritium results, which were also all
below the detection limit.

Naturally occurring potassium-40 was measured in all six semiannual
samples over three locations with an average ~f 188 pCi/l and a range
between 143 and 235 pCi/l, as compared with 1990's average of 289 pCi/]
and a range between 232 and 354 pCi/l. No other gamma activity above the
detectable levels was measured in the six surface water samples as analyzed
by gamma spectroscopy.

The May suriace water samples were also analyzed for iodine-131.
lodine-131 was not observed within the limits of detection.
2 Fish (Table C-2)

Thirty-three fish samples were collected at three locations and the

edible nortions analyzed for gamma emitters. Gamma spectrometry showed
potassium-40 prc sent in all samples with an average concentration of 3451

.
i






Results of gamma spectrometry (Table C-6) showed detectable levels
of naturally occurring beryllium-7 in all twenty samples. The average
beryllium-7 activity in the q arterly analyses was 0.073 pC{/m3 with a rarnge
of 0.041 to 0.117 pCi/m<. Naturally occurring potassium-40 was not
gbsen;cd All other gamma emitters swere below the lower limit of

etectica.

2. Airborme lodine (Table C-7)

Analytical results of the 125 weekly airborns fodine-131 samples
were all below the lower limit of detection, with a range of results between

<0.008 and <0.06 pCi/m3.

C  Terrestoal Epvironment

The terrestrial environment in the vicinity of the SNPS was examined
by analyzing samples of milk and potable water during the first half of the
year, and food products during the remainder of the year. Gamma
spectrometry was performed on all samples. In addition, lodine-13]
analyses were performed on the milk samples, while tritium and iodine-
131 analyses were performed on the potable water samples.

1. Milk (Tables C-8 and C-9)

All of the 24 monthly and semimsonthly cow and goat milk samples
analyzed for jodine-131 were below the LLD with sample results ranged
between <0.1 and <0.3 pCi/i. Naturally occurring potassium-40 was
observed in all the milk samples. The goat milk samples had an average
measurement of 1578 pCi/l and a range of 1280 to 1900 pCi/l. The cow
milk samples had an average concentration of 926 pCi/l with a rar.ge of 775
to 1140 pCi/l. Cesium-137 was detected in one of the 14 goat milk
samples with an activity of 6.58 pCi/l. Nine of the 10 cow milk samples at
Control Location 8G2 had detectable measurements of cesium-137 with an
average of 10.5 pCi/l and a range of 6.31 to 14.2 pCi/l. All other gamma
emutters were below the lower limits of detection.

2. Potable Water (Table C-10)

Five potable water samples were collected at three locations
during 1991. tritium results were below the lower limit of detection
(100 pCi/l). No iodine-13]1 was measured above the lower limit of detection
which were all <0.1 pCi/l. All other gamma emitters were below the lower
limits of detection.




3. Food Products (Table C-11)

Forty-two fruit and vegetable food products grown locally were
collected and analyzed, including tomatoes, potatoes, cabbage, lettuce,
carrots, peaches, strawberries, and corn. All samples contained naturally
occurring potassium-40 with an aver:ﬁe of 2786 pCi/kg wet and a range of
1190 to 4880 pCi/kg wet. Also naturally occurring bervilium-7 was observed
in one sample of lettuce with a concentration of 131 pCi/kg wet.  All other
gamma emitters were below the lower limits of detection. The samples
were also analyzed for fodine-131 by a radiochemical procedure. No activity
was found. The detection limit varied from 3 to 100 pCi/kg wet.

D Direct Radiation (Tabic C:12)

Direct radiation measurements were taken quarterly at 4]
locations during the first two quarters of 1991 and 18 locations during the
last two quarters of 1991, using CaSO4 Dy thermoluminescent dosimeters
(TLDs). TLDs were used to detect radiation levels near ground level in the
vicinity of the Shoreham site due to terrestrial and cosmic gamma ray
emitters and possible SNPS contributed direct radiation. Figure 3 presents
a comparison of average TLD results from 1977 to 1991,

All TLD resulte presented in this report have been normalized to
a standard month (30.4 days) to eliminate the apparent differences caused
by the variations in exposure period. The average of the quarterly
exposures of all 41 locations was 3.5 mR/standard month. This is less than
quarterly values, respectively, measured during the preoperational years
1983 and 1984.

Annual average results of all quarters at the same locations, as
well as of all locations for each quarter, are given in Table C-12 with 95%
confidence limits for the mean value, except for the average of all locations
and all quarters. For this last value, the 95% limits about any '
measurement, i.¢., 0.9 mR/std. month, is given. The 95% limits for the
mean of all locations and all quarters (N=118) are +0.08 mR/std. month
about the sample mean of 3.6 mR/std. month for 1991.

E. Dose Assessment

Initially, all positive concentrations of radionuclides in indicator
samples, as shown in Appendix A, were considered for inclusion in the dose
calculation. In an attempt to factor out as much of the contribution due to
natural and man-made background radiation as possible, indicator and
control sample results were compared. if the control location results were

18



greater than those at the indicator location, the indicator sample results
were not included in the dose assessment.

Surface water from Long Island Sound was not considered as a
significant human exposure pathway and therefore, not considered in the
dose assessment. e dose due to standing on soll/sediment was not
calculated since this is accounted for in the direct radiation dose Also,
potable water was excluded from dose calculations because it is not
considered a pathway. (Since ground water drainage is to the north into
the Sound, no water sources for drinking or irrigation can be afiected) In
1991, no radionuclide in the analysis category was detected above the lower
limits of detection in any of the potable water samples.

Beryllium-7, potassium-40, radium-226, radium-228 and thorium-228
are all naturally occurring isotopes and not likely to be produced as a result
of the operation of Shoreham, so they were excluded. The remaining
positive isotope, cesium-137, was found in the milk samples. However,
since the sample average at the control location (8G2), 10.5 pCi/l, is
higher than that at the indicator locations (13B1 and 8F2) which is 6 .88
pCi/l, it is also excused. The milk pruduced in the vicinity of Shoreham
that was monitored under REMP has not been a source of commercial
supply and is of limited quantity. It should be noted that cesium-137
exists in the Shoreham environment as a result ol atmospheric weapons
testing and the Chernobyl accident.

Comparison of environmental concentrations found in 1991 shows
that they are consistent with those of 1983. For 1991, therefore, there is
no discernible dose components other than those from natural sources in
the environment,

19
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I, CONCLUSIONS




CONCLUSIONS

The unit was defueled in August 1989, and has subsequently been in a
non-operating condition.

Analyses of environmental samples show results consistent with those
found during the preoperational vears of 1983 and 1984. In addition,
comparison of resuits reveals little difference between indicator and control
Incations. Therefore, no isotopes could be identified as having originated

from SNPS.

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

Aside from these anomalies in the environment, expected normail
background radioactivity has been measured in REMP samples. Aquatic and
terrestrial samples were analyzed and reflected the normal background
radiation found in the environment. The atmospheric environment was
sampled for airborne particulates and Figure 1| shows weekly gross beta
results in airborne particulates from January through December 1991
Figure 2 shows the avengc monthly gross beta results in airborne
particulates from February 1977 to December 1991, Direct radiation levels
were relatively low and approximately the same at all locations. Figure 3
shows the average quarterly TLD res..s in mR/standard month from
January 1977 to December 1991.
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TABRLE A" (Comt )
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

SHOREHAM NUCLEAR POWER STATION DOCKET NO. 56-322
SUFFOLK COUNTY. NEW YORK JANUARY | 1o DECF™IBER 31, 199]
ANALYSIS ANI} LOWER LIMIT NI O
MEDIUM OR PATHWAY  TOTAL NUMBER OF Al INDICATURE LOCATIONSIS!  LOCATION WITH HIGHEST MEAN CONTROL LOCATIONEY  NONROUTINE
SAMPLED OF ANALYSES  DETECTION MEAN 2} NAME MEANIZ MEARIZ) REPORTED
(UNIT OF MEASUREMENT) PENFORMED  filLiy (1) RANGE INSTANCE AND DIRECTION  RANGE HANGE MEASUREMENTS
Aguatic Invertebrates GCamma 19
pCi/kg wet)
Be 7 200 {0/14} N/A N/A 10/5) 0
K 40 300 3416(14/14) 14C1 21 v WNW 3717/ 2504(5/5) 0
{2240 79801 {2240 798G} {1350 33200 0
Cs-137 k] 0/ 14} N/A NSA 107/5) 0
Th-228 7 1714 CT 2 1mi WNW  117(1/7) 0/5) 0

i1} The LLDs quoted are the lowest actual LLDs obtained in the various media during the reporting pertod  Trpical LLDs were detrrmined for sach nuclidde as found
on Tables C i3 and C- 14

(2) Means calculated using detectable measurements only.  Fractions of detectable measurem. ate in parentheses

(2 indicator and control locations are noted In Appendix B, Table 881
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TABLE A-1 (Cont )

SHOREHAM NUCLEAR POWER STATION
SUFFOLK COUNTY. NEW YORK

DOCKET NO. ~0-322

JANUARY | to DECEMBER 31, 1901

ANALYSIS AND LOWER LIMIT NOMBER OF
MEDIUM OR PATHWAY  TOTAL NUMBER oF Ald INDICATOR LOCATIONS(S  LOCADION WIDH HIGHEST MEAN CONTROL LOCATIONI  NONROUTINE
SAMPLED OGF ANALYSES DETECTHON MEAN () NAME MEAN{(T) REPORTED
UNIT OF MLASUREMENT) PERFORMED  aLiw (1 HANGE. DISTANCE ANTY DIRECTION RANGE HANCE MEAS!HEMENTS
Bediment Beach) Camma 2
pCi/kg dry}
K 40 Q60 235002/2) 2A4 0.4 mi NNE 2356(2/2) 070} 0
{2090 26100 (2090-2619)
Cs- 137 R ©/2) N/A N/A 0s/0 0
Ra 226 200 40/2) N/A N/A 1070} 0
Th 228 60 164(2/2) 2A4 C4A mi NNE 16482/2) 0/0 0
(141-186) (141 186) -

{1} The LLDs quoted are the lowest actual LLDs obtained in the various medis during the reporting pertod. Typical LLDs were determined for each nuclide s« foursd

on Tables C-13 and C- 14

{21 Means calcuniated using detectable measurements only  Fractions of detectable measurements in parentheses
{3)  Indicator and control locations are noted In Appendix B Table 8 1



TABLE A-§ om)
RADIOLOGICAL ENVIRONMENTAL MONT: ORING PROGRAM SUMMARY
SHORFHAM NIUCLEAR POWFR STATION NN KET NO 12

SUFFOLK COUNTY, NEW YORK JIANUARY 1 to DECEMBER 21, 199!

ANALYSIS AN LOAWER LM Nt TR
MEDIT'M OR PATHWAY TUTAL NUMBER O Al INDICATOR L XCATIONSLY  LOCATION WINH MIGHEST MEAN ONTROL LOCATIONT) NONTROUTINE
SAMPMLED ¥ ANALYVSES I TECTHON MEAN (2 NAMES M ANI2 MFEANIZ HF PORTED
(IINIT OF MEASLUIRFMENT) PE RFPORMED ali» i1 AN F IMSTANCTE ANT) THRS ! N RANGE HANT b MFE A HE MW
Alrborne Pearticuistes (rmws Heta 264 4 16 BI206 /] A2 O i NNI 17 4451 2 .
","';‘tf‘rv:$ i4 3 15) 4 il < IR
LY A
s
Be i f A 1/4 4/4
" 3
\
K 4 ¢ A
: $ v/ A
.
1 ¢ ) A A ]
Alrdborne lodine 25 R N/A N/A
he < r ’ W » X il alrw - | g U g 1 = =
shirs 1
Mearnw N ) tr 3 v ras » ’ 5 by ) ~ ’ iy - -
o « ’ A ’ n




TABLE A-1 tennt )
RADIGLOGICAL ENVIRONMENTAL MONITORING PROCEAM SUMMARY

SHOREHAM NUCLEAR POWER STATION DOCKET NO. 50 322
SUFFOLK COUNTY, NEW YORK JANUARY 1 to DECEMBER 31, 199]
ANALYSIS AND LOWER LimIT N OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALLINDICATUR LMOCATIONSY LOCADION WITH HIGHEST MEAN CONTROL LOCATIONES}  NUNROUTIRE
SAMPLED OF ANALYSES DETECTION MEAN ) NAME MEANI2) MEANIZ) REMOWTYD
{UNIT OF MEASUREMENT)  PERPORMED i n RANCE DISTANCE AND DIRECTEOIN  RANGE HANG S MEASUNREMENTS
i I-121 24 0.2 0/14) N/A N/A /1M 0
(pCt/ter}
Gamma 24
K 40 100 1581{14/14} 1381 19mi W 1660(8 /R) Q26(I0/710) 0
{1280 1900} {1280 1900j (775 11400
Cs 137 E 688 1/14) 8G2 198 mi SSE 10597108 10 597100 0
631 14 2) .31 14.2)

t1: The LLDs quoted are the lowest actual LLDs obtained in the vartous media during the reporting period. Typical LLDs were determined for each nuclide as found
on Tabdes C 13 and C-14

(.1 Means calculated using detectable measurements only.  Fractions of detectable measurements in parentheses

131 Indicator and control locations are noted in Appendix 13 Table B
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TABLE A-1 (Com )

RADIOLO: AL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
SHOREHAM NUCLEAR POWER STATION
SUFFOLK COUNTY, NEW YORK

DOCKET NO. 56-322
JANUARY 1 0o DECEMBER 31, 199)

ARALYSIS AND LOWER LIMIT NUMBER OF

MEDIUM OR PATHWAY TOTAL NUMBER oF ALL INDICATOR LOCATIONSEY : CONTROL LOCATIONEY,  NONROITING
SAMPLED OF ANALYSES DETECTION MEAN (2} NAME M AN(2) MEANIZ) HEORTED

(UNIT OF MEASUREMENT) PERFORMED  lLI% (1) RANGE DISTANCE AND DIRECTION  BANGE RANGE MEASUEFMENTS
Poiable Water H3 5 100 0/4) N/A NM/A 071 (3]
ipCt/liter)

1-131 5 0.2 0/4) N/A N/A 0/ 0

Gamma 5

K- 40 50 {0/4) N'A N/A w/n G

Cs 137 06 10/4) N/A N/A forn 0

Th-228 1 -(0/4) N/A N/A A0/ 1) 0
Direct Radistion Camma 1'8
{mR/Standard month} os+ 1.5 357 11021102) 6A1F 07 mi ESE 5.05(2/2) 3 67116/16) )

Qrarterly 2.7-5. 5 4.6 55) (3.1-48

(1} The LLDs quoted are the lowest actual LLDs obtained in the vartous media during the reporting periad  Typical LLDs were determined for each nuclide as found

on Tables € 13 and C-14

{21 Means calculated using detectable measurements only Fractions of detectable measurements in parenthieses
13} Indicator and control locations are noted in Appendix B. Tabie B |
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APPENDIX 8
SAMPLE DESIGNATION AND SAMPLING LOCATIONS
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Maps B-1, B-2 and B-3 show the locations of 1991 sampling stations with rc:gcct
to the site. These maps are tracings of portions cf larger maps prepared by LILCO's
Survey Division after an extensive land survey of REMP monitoring locations.
Additiona! information 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 ana
Connecticut Shore (Map B-3) and by contacting either LILCO's Environmental
Engineering Department or Survey Division. Tables B-1 through B-4 include the
locations and sample types which were discontinued in the second half of 1991. In
Table B-5, they are marked and footnoted as such.

TABLE B-1
Sampling Locations Regr:ired By SNPS Offiste Dose Calculation Manual
COCATION ~ SAMPLE

SECIOR CODE LOCATION TYPE
N 1S1 Beach east of intake, 0.3 mi. N 1IDM(*)
NNE 251 Well, on site, 0.1 mi. NNE PWA(*)
NE 381 Site Boundary, 0.1 mi. NE APT(*) AIO(*),1IDM(*)
ENE 451 Site Boundary, 0.1 mi. ENE IDM )
E 582 Site Boundary, 0.1 mi. E IDM(*)
ESE 86852 Site Boundary, 0.1 mi. ESE APT(*) AIO(*),IDM(*)
S 9S1 Service Road, 0.2 mi. S IDM(*)
S 952 East Gate SNPS, 0.3 mi. S IDM(*)
w 1352 Weil, on site, 0.2 mi. W PWA(*)
w 1383 Site Boundary, 0.2 mi. W IDM(*)
WNW 1482 St. Joseph's Villa, 0.4 mi. WNW IDM(*)
NW 15681 Beach west of intake, 0.3 mi. NW IDM(*)
NNW 1682 Site Boundary, 0.3 mi. NNW TDM(*)
NNE 2A2 West end of Creek Road, 0.2 mi. NNE APT(*) AIO(*).IDM(*)
NNE 2A3 Residence, 0.3 mi. NNE IDM(*) . FWA
NNE 2A4 Beach, 0.4 mi. NNE AQS(*)
ESE 6A1 Scund Road, 0.7 mi, ESE IDM(*)
SE 7% North Country Road, 0.7 mi. SE IDM(*)
SSE B " North Country Road, 0.6 mi. SSE IDM(*)
SSW AN | North Country Road. 0.3 mi. SSW IDM(*)
sSwW 11A1 Site Boundary, 0.3 mi. SW IDM(®)
wsw 12A1 Meteorological Tower, 0.9 mi. WSW  IDM(*)
ENE 4Bl Little Flower Institute, Wading River, [IDM

1.5 mi. ENE
ESE C 6Bl Remsen Road, Wading River, 1.6 mi. PWA

ESE
SE 7B1 Overhill Road, Wading River, 1.4 mi.  APT(*),

SE AlO(*),IDM(*)
SE 7B4 Wading River Elementary School, IDM

Wading River, 1 6 mi. SE
SEE 8Bl Farm stand 1.2 mi. SSE FPV(*), FPF

ESE 6B21 Farm stand 1.8 mi ESE FPV(*) . FPF

40






REMP LOCATIONS REQUIRED BY
SNPS OFFSITE DOSE CALCULATION MANUAL

TABLE B-2
Airborme Particulate and Airborne lodine Meonitoring Stations

Location Codes
Al 6S2 Site Boundary, 0.1 mi. ESE
A2 2A2 West end of Creek Road, 0.2 mi. NNE
A3 381 Site Boundary, 0.1 mi., NE
A4 7B1 Overhill Road, 1.4 mi. SE
A5 11G1 MacArthur Substaticn, 16.6 mi. SW

TABLE B-3

Waterborne Monitoring Stations

Lacation Codes
NUREG-0473 SHOREHAM REMP Location Description
WAl 12G2 Surface, background area, 13.2 mi. W
WA2 14C1 Surface, outfall area, 2.1 mi. WNW
WA3 3C1 Surface, outfall area, 29 mi. NE
Wbl 281 Potable Water, well on site, 0.1 mi. NNE
Wh2 1382 Potable Water, well on site, 0.2 mi. W
wdl 2A4 Sediment, Beach, 0.4 mi. NNE
TABLE B-4
Ingestion Monitoring Stations
lLocation Codes
NUREG 0473 SHOREHAM REMP Location Description
lal 13B1 Goat Farm, 1. 9mi. W
la2 10F] Goat Farm, 9.2 mi. SSW
6.2 Dairy (Cow), 10.8 mi SSE
Ibl 3C1 Fish and Invertebrates, outfall area,
29 mi. NE
Ib2 14C1 Fish and Invertebrates, outfall area.
2.1 mi. WNW
Ib3 13G2 Fish and Invertebrates, background,
132 mi. W
icl 8Bl Local Farm, 1.2 mi. SSE
Ic2 6B21 Local Farm, 1. 8 mi. ESE

ic3 12H1 Background Farm, 25.8 mi. WSW



Location
NUREG-0473

ORI
DR2
DR3
DR4
DRS
DR6
DR7
DRS8
DR9
DRI10O
DR11
DR12
DR13
DR14
DR15
DR16
*DR17
*DR18
*DR19
*DR20
*DR21

*DR22
*DR23
*DR24

*DR25

*DR26
*DR27
*DR28
*DR29%

DR30

DR31
*DR32
*DR33
*DR34
*DR335
*‘DR36

REMP LOCATIONS REQUIRED BY
SNPS OFFSITE DOSE CALCULATION MANUAL

TABLE B-5
Direct Radiation Monitoring Stations
Codes
SHOREHAM REMP Location Description
181 Beach east of intake, 0.3 mi. N
2A2 West end of Creek Road. 0.2 mi. NNE
381 Site Boundary, 0.1 mi. NE
48] Site Boundary, 0.1 mi. ENE
582 Site Boundary, 0.1 mi. E
6S2 Site Boundary, 0.1 mi. ESE
7A2 North Country Road, 0.7 mi. SE
8A3 North Country Road, 0.6 mi. SSE
9S1 Service Road SNPS, 0.2 mi. S
10A1 North Country Road, 0.3 mi. SSW
11A1 Site Boundary, 0.3 mi. SW
12A1 Meteorological Tower, 0.9 mi. WSW
1383 Site Boundary, 0.2 mi. W
1452 St. Joseph's Villa, 2.4 mi. WNW
1581 Beach west of intake, 0.3 mi. NW
1652 Site Boundasry, 0.3 mi. NNW
S5E2 Calverton, 4.5 mi. E
6E1 LILCO ROW, 4 8 mi. ESE
7E1 Calverton, 4.9 mi. SE
8E1 Calverton, 44 mi. SSE
SE1 Brookhaven National Laboratory,
50mi. S
10E1 Ridge Substation, 4.0 mi. SSW
11E1 LILCO ROW, 4.7 m!. SW
12D1 North Shore Beach Substation,
3.7 mi. WSW
13E1 Longview Ave. and Rocky Point
Landing Rd. 45 mi. W
5D1 Wildwood State Park, 3.4 mi. E
5F3 Dairy Farm, 78 mi. E
7B1 Overhill Road, 1.4 mi. SE
12G2 Flowerfield Substation,
154 mi. WSW
12G1 Central Islip Substation,
19.9 mi. WSW
11G1 MacArthur Substation, 16.6 mi. SW
8G1 Wading River KEoad, 10.1 mi. SSE
6G1 Hampton Bays Substation, 19.0 mi. ESE
Al Sound Road, 0.7 mi. ESE
2A3 Nearest Residence. 0.3 mi. NNE
982 East Gate SNPS, 0.3 mi. S

* These locations were discontinued after 7/11/91. See Section |.B.4 for details.
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TAKIZ C- 1
CONCENTRATION 3 OF TRITIUM AND GAMMA EMITTERS® IN SURFACE WATER SAMPLES
Results n Units of pCi/l @ 2 sigma

LOCATION CODE COLLECTION DATE -3 (=) §-131 ¥ 40 Ce-137
SN-SWA-3C3 05/13/91 < 100 < 0.2 196 ¢ 33 <4
107/08/91 < 200 161 + 56 <5
SN-SWA-13G2 (cl) 0c, 13791 100 < 0.5 223 + 48 <6
12708791 <~ 200 143 t 31 <4
SN-SWA 14C1 05/7/13/91 < 100 < .4 168 t+ 35 <4
10/08/91 < 200 235 + 34 < 4

thnn. 188 1 73

Tables C-13 and C 14

* Al other gamma emitiers not listed were < 1D lvpu-nlu.Dc m
fodine 131 analysis by radiochemisiry was discontinued afler this coliection due © &

** 1-131 results determined by radiochemical analysis.
REMP program change.

(a) Trittum analysis performed semtannually.

fcl} Denotes Control Location
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TABLE C-2

CONCENTRATIONS OF GAMMA EMITTERS” IN FISH SAMPLES

Resulis in Units of pCi/kg fwet) + 2 sigma

LOCATION

COLLECTION

DESCRIPTION " 40 Ce-137 Th-228
CODE DATE
SN-AQF 3C1 05/06/90 Winter Flounder 3736 + 520 <30 < &0
05/06/91 Windowpane 3930 + 500 < 20 < 40
05/06/91 Winier Fiounder 4220 ¢+ 520 < 30 « 6O
05/06/9! Little Skate 2270 + 3%0 < 20 < 40
05,06/91 Sz Robin 4250 + 440 < 30 < 30
is/01,91 "’umstnc 3580 ¢+ 610 < 70 < 100
10/01/91 Winter Flourder 3900 + 470 < 30 < 50
10/01/91 Bluefish 3640 + 410 < 40 < 50
10701/91 Fluks 4830 ¢t 480 < 30 < 50
10/01/91 Sea Hobin 3820 + 520 < 40 < 60
10/01,91 Skate 2120 + 350 < 30 < 50
10/01/91 Skate 2440 + 430 < 40 < 50
SN-AQF 14C1 05/07/91 Sea Robin 4340 + 430 < 30 < 50
05/07 /91 Winter Flounder 3869 ¢+ 510 < 30 < 60
05/07 /91 Little Skate 2490 + 440 < 40 < 60
05/07 /91 Little Skate 2870 + 410 < 30 <« 50
05707 /91 Windowpane 3300 ¢ 550 < 49 < RO
10/02/9. Sea Robin 4330 ¢+ 709 < 40 < 60
10/02/91 Skate 2170 ¢+ 330 < 30 < 40
10/02/91 Windowpane 1540 ¢ 450 < 50 < 60
10/02/9} Winter Ficunder 3770 ¢+ 410 < 20 < 40
10/0279} Skate 2110 + 470 < 30 < 60
10/02/91 Fiuke 4390 t+ 450 < A < 50
SN-AQF 13G2 i 05/08/91 Winter Flounder 4000 ¢+ 410 < 20 < 40
05/08/91 Windowpane 3280 ¢ 440 < 30 < 50
05/08/91 Sea Robin 3590 + 460 < 30 < 70
05/08/41 Little Skate 2350 + 470 < 30 < 50
10/C4/91 Fluke 4260 ¢+ 510 < 30 < 50
10/04/91 Winter Flounder 4940 ¢+ 540 < 30 < 50
10/04/91 Windowpane 3240 ¢+ 560 < 30 < 50
10/04/91 Sea Robin 4310 ¢+ 530 < 20 < 40
10/04/91 Skate 1890 + 450 < 30 < 50
10/04/€1 Bluefish 3930 + 450 < 30 < 50
Average + 28.d. 3451 : 18486

“ Ali other gamma emitters not listed were <LLD. typical LLDs are given in Tables C- 13 and C 14

(¢!l Denotes Control Location



TABILEC 3
CONCENTRATIONS OF GAMMA EMITTERS® IN INVERTEBRATE SAMPLES

Results in Units of pCi/kg fwet) + 2 sigma

Th-228

Ce-137

Be 7

SERSEER

¥V VVVVYY
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V¥V VYV Y

MMM

SRREER

VVVVVVY

-

§5u5§55

<<

GERREEE

VVVVV

«««««««

e -

\\\\\\

B - — -

B - ——

ERRER

VVvVvVyVvVYy

R2EEE

VVVvVVvy

3150 ¢ 370
1380 + 380
2360 ¢ 330
3320 ¢ 730
2310 ¢+ 350

- ————

- ————

117 + 66

3178 + 28685

* Al other gamma emitiers not listed were <LLD. typical LLDs are given in Tables C 13 and C 14

{ci} Denotes Control Location
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TABLEC 4
CONCENTRATIONS OF GAMMA EMITTERS® IN SEDIMENT SAMPLES
Results in Untis of pCi/kg (dry) ¢ 2 sigma

LOCATION SAMPLE COLLECTION E-40 Ra-226 Cs- 137 Th-228
Ccone LOCATION DATE
SN-AQS 2A4 Beach 05/16/91 2000 ¢+ 220 < 300 < 20 141 ¢+ 15
SN-AQS 2A4 Beach 10/24/91 2610 ¢+ 310 < 400 < 20 186 + 22
23650 + 738 184 ¢+ B4
+28.a.

(el

Ali other gamma emitters not lisied were <LLD: typical LLDe are given in Tables C-13 and C-14.
Denotes Cenirel Location.
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TABLE C-B .Comt)

CONCENTRATIONS OF GROSS BETA EMITTERS IN WEEKLY AIRBORNE PARTWCULATES

Resuits in Units of 103 pCi/m?® + 2 stgma

LOCATON CODES

SN-AFPT- 38} SN-APT.682 BN-APT-7B1 SN-APT-11G1

SN-APT-2A2
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07/23/91-07/30/91
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07/30/91-08/06/91
08/13/91-08/20/91 ic)
08/20/91-08/27/91

08/06/91-08/13/91
08/27/91-09/03/91

Ruptured vanes jJammed motor rotor. parttal velume coliected.

Pump fatlure: no sample avallable.
Several collection dates were 08/13/91 to 08/16/91

Denotes Control Location

{a)
tb)
{c)
tch)



TABLE C-8 (Cont )
CONCENTRATIONS OF GROSS BETA EMITTERS IN WEEKLY AIRBORNE PARTICULATES
Resuits tn Units of 103 pCi/m? ¢ 2 sigma

LOCATION CODES
COLILECTION DATES BN-APT-2A2 BN-APT-381 BN AFPT 882 BN-APT-TH! SN-APT- 1101
{2

SEPTEMBER
09/03/91-09/10/91 14 ¢+ 4 20 ¢ 4 204+ 4 19+ 3 19+ 3 5
09/10/91-08/17/9) 15+ 3 183 3 20+ 3 21+ 3 19+ 3 2
09/17/91 09/24/91 16 ¢+ 3 i1+ 3 14+ 3 i3+ 3 12+ 3 1
09/24/91-10/01/91 1i+ 3 10+ 3 11+ 3 11+ 3 14+ 3 a
OCTOBER
10/01/91-10/08/91 28+ 6 2% 3 24 + 4 Z4 ¢+ 3 17+ 2 B
10/08/91-10/15/91 2+ 3 194 17 25+ 4 I8+ 3 15+ 3 8
10/15/91-10/22/31 16+ 3 14+ 3 17+ 3 17+ 3 i7+ 3 a
10/22/91-10/29/91 311t 4 23+ 4 25+ 4 35 ¢+ & 22+ 3 !
NOVENBER
10/23/91-11/05/91 22+ 4 14+ 3 6+ 3 i+ 3 18+ 3 (3
11/05/91-11/12/91 20+ 3 20+ 3 24 + 4 24 + 4 24 + 4 Kl
11/12/91-11719/91 19+ 3 21+ 3 24 + 4 22+ 4 2% 3 4
11/19/91-11/26/91 10+ 3 10¢ 5 I3+ 3 62 3 10+ 3 4
11/726/81-12/03/91 19+ 3 17+ 3 19+ 3 20¢+ 3 19+ 3 2
|‘ ..._d “ -
12/03/9i-12/10/91 23 ¢+ 4 22+ 3 23+ 4 25 ¢ 4 23+ 3 2
12/10/91-12/17/91 201 3 212 3 24 + 3 23+ 3 19+ 3 4
12/17/91-12/23/91 22+ 3 I7¢+ 3 20+ 3 20+ 3 19+ 3 4
12/23/91-12/27 /91 4+ 5 204+ 5 IRs 5 24 + 5 19+ 5 7
12/27/91-01/02/92 18+ 3 24 ¢+ 4 24 ¢+ & 18+ 3 IS+ 3 7

17+ 11 18+ 12 17 + 12 i7+ 12 18+ 10 2

Average
t2sd

{cl} Denotes Control Location.



TABLECS
CONCENTRATIONS OF GAMMA EMITTERS® IN QUARTERLY COMPOSITE OF AIRBORNE PARTICULATE SAMPLES
Results in Unita of 107 pC1/m? ¢ 2 sigma

u
wn

LOCATION NUCLIDES FIRST QUARTER SECOND QUANTER THIRD QUANRTER FOURTH (UARTER AVERAGE
CODES 01/02/61 04/02/91 ©4/02 /9107 /02/91 7 /00 /71-10/01 /91 10/01 /9101 /02/92 1204
SN-APT 2A2 Be 7 59.1+ 613 647 +72 642 +04 950 +106 708 + 327
K 40 <9 < 10 < 10 <9
Cs 134 <05 « D5 <07 «D 4
Cs- 137 < 0.5 < 06 <06 <04
SN-APT 381 Be-7 544+65 522+67 S4.7¢+ 7% 115+ 14 691+612
K-40 <9 < 20 < 20 < 10
Cs 134 <« 04 <06 <086 <07
Cs- 137 <05 < G6 <« N7 <06
SN APT 832 Be 7 409+ 79 BO7+81 562+ 76 112 ¢+ 12 725 ¢+ 621
K 40 < 10 <8 < 10 < 20
Ca 134 <06 <5 <08 <06
Cs-137 <06 <05 <05 <07
SN-, T 781 Be 7 648165 70,1+ 786 67078 91.7 ¢+ 106 734+ 248
K-40 < 20 < 30 < 10 <8
Cs-124 < 05 <07 <06 <04
Cs- 137 <05 <« 0.7 < 0.5 <04
SMN-APT-11G! Be 7 813181 612+ 7.1 453 +56 i17+ 14 772+ 5923
fch K-40 3 < 10 4 < 10
Cs 134 <04 <06 <04 <07
Cs- 137 < 2.4 <04 <05 <05
Aver_ge 728+ 8.1
+2sd

* Al other gamma emilters not listed were <LLD: typical LLDs are found in Tables C 13 and C

icl} Denotes conirol location

14.
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TABIE C 8
CONCENTRATIONS OF IODINE-131 IN MILK SAMPLES
Results in Units of pCi/liter + 2 sigma

LOCATION CODES

COLLECTION DATES SN-GMK-1381 SEN-MLK 8G2 (en) SN-GMK-BF2
JANUARY 09, 10 <02 <02

FEBRUARY 06, 07 <02

FEBRUARY 10, 11 <02 < 0.2

MARCH 06, 07 <02 <@.1
MARCH 13, 14 <03 <03

APRIL 03, 04 <02 < 0.2 <02
MAY 0}, 02 <02 <01 < 0.2
MAY 15 18 <01 <02 < 0.2
MAY 29, 30 <01 <01 <01
JUNE 12, 13 {a) <02 < 0.1 <02

GMK  Goat's Milk
MILK Cows Milk

{a) Sampling and analysts discontinued afler this collection due to REMP program change.

{chi Denotes Control Location.



TABIEC®
CONCENTRATIONS OF GAMMA EMITTERS® IN MILK SAMPLES
Results in Units of pCi/liter 1 2 sigma

LOCATION CODES

COLLECTION DATES NUCLIDE SN GMK-13B1 SN-MLX-RG2 (e1) SN-GMK -8F2

JANUARY 09, 10 K 40 1900 ¢+ 199 890 ¢+ BG (a}
Cs 137 < 4 13.7+ 30

FEBRUARY 06, 07 K-40 882 ¢+ B8 (a}
Cs 137 29+ 13

FEBRUARY 10, 11 K-40 1280 + 130 1040 ¢+ 100 {a)
Cs 137 <5 142+ 33 M)

MAKCH 06, 07 ¥ 40 (d} B72 + B7 1340 ¢+ 130
Cs- 137 B70+ 337 M) < 4

MARCH 3, 14 K 40 1730 ¢+ 170 R12 ¢+ R
CS-137 <4 B.11 ¢ 288 (b

APRIL 02, 03, 04 K- 40 1670 ¢+ 170 1030 ¢+ 100 1460 ¢+ 150
Cs-137 < 4 1032 35 M) < 4

MAY 01, 02 K 40 1660 + 170 944 + 04 1560 ¢+ 160
Cs 137 <5 945 ¢+ 428 ) <4

MAY 15, 16 K-40 179G + 180 775+ 77 1540 ¢ 150
Cs- 137 683 + 3.62 (bj 631+ 321 M <5

MAY 29, 30 K-40 1700 £ 170 B77 + 88 1610 ¢+ 160
Cs 137 <5 109+ 33 M) <5

JUNE 12, 13 i} K-40 1550 + 150 1140 ¢+ 11D 1350 + 1406
Cs- 137 <4 &7 <6

- Al' other emitters not listed were <LLID: typical LLDs are given in Tables C-17 and C 14,

GMK © t's

MLK ¢ 4 Milk

fa)  No goat milk avatlable during the winter due to kidding.

{b}  Result confirmed by recount.

te)  Milk sampling and analysis discontinued afler this cellection due to REMP prograr: change.
i Insufficient sample, low production.

{cll Denotes Coutrol Location
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TARIE C 'O
CONCENTRATIONS OF TRITIUM, IODINE- 131 AND GAMMA EMITTERS*® IN POTABLE WATER
Resuits tn Units of pCi/Iiter ¢ 2 sigma

LOCATION COLLECTION
CODES DATE H-3 1131 K-40 Ca-137 Th-228
PWA 2851 03721 /91 < 100 < 6.} < 10 < 0.6 <1
06/06/91 (a) < 90 < 0.1 < 0 <5 <8
PRAGBL ()  06/06/91 {a) < 200 <01 < 100 <5 <8
PWA 243 03/21/91 < 100 <01 < 20 <0 <1
06/06/91 {a) < 130 <01 <« 50 < 4 <6

{al
fch)

lodine- 131 results are corrected for decay to sample siop date. Determined by radiochemical
All other gamma emitters not listed were <LLD. © Liis are found mn Tables € 13 and C- 14

Sampling and analysis discontinued aftrr this tion due to REMP program change.
Denotes Control Location.



TADLE C-11
CONCENTRATIONS OF GAMMA FEMITTERS® AND 1131 IN FOOD PRODUCT SAMPLES

Reess'ls in Lintis of pCi kg fwet) ¢ 2 stgma

LOCATION {'00! SAMPLE TYPE COLLECTION DATE

FPF-5C2 Strawherries
FPL- 62 Cabbage
FPV 5072 Potatoes
FPE
FPV

‘ecaches

£
3
!

om

FPy 4 Tomaloes

FPi Cabbage
FPV . 682 Tomatoes

Strawberries
ornm
Potatoes
Carrols
Tomatoes
Potatoes
Tomales
Carrols
Letiuce
Polatoes
Com
amo's
Tomatoes
Cabbage
Lettuce
Potatloes
Carrols
Cabbage
fLettuce
Cabbage

Potatoes

All other gamma emitters not listed were <LLI: typical ilDe are given In Tables C 13 and C- 14
- i
12.6/12/91 n.un;llﬁﬂ for which

All 1- 131 resulls were hy Gelll; gamma spectromeiry ex ept 6/ 15

radtochemistry procedures were nsed

Denctes Control Location

lodine- 131 analysis by radicchemistry was discont + 2his coliection due o a REMP program chang®




TABLE C-11 (Com §
CONCENTRATIONS O GAMMA EMITTERS® AND 1131 IN FOOD PRODUCT SAMPLES
Results in Units of pCi/kg fwet) + 2 sigma

LOCATION CODE SAMPLE TYPE COLLECTION DATE K-40 1133

Ce- 137 Be-7
SN-FPL- 12H1 Letiuce 07724791 2550 + 250 < 26 <7 < 70
SN FPL-12H1 Letiuce 08/07 /91 2550 + 260 < 10 <6 < 50
SN-FPV-12H1I Tomatoes 08/07 /41 3250 + 330 < 16 <5 < 40
SN FPL-12H! Cabbage 11/14/91 ~180 ¢+ 220 < 20 <« 9 < 70
SN-FPV.12H) Polatoes 11/14/91 3530 + 350 < 20 < 10 < 70
SN-FPF-12H2 1 Strawberries 06/12/91 2000 ¢+ 210 <3 f{a) < 10 < 90
SN FPV-12H2 Com 07/25/91 2920 + 290 < 30 < 10 < 90
SN -FPV-12H2 Tomatoes 07725/81 1890 + 190 < 10 <8 < 50
SN-FPL- 1282 Letiuce 09/11/91 3350 + 340 < 30 <5 < 50
SN-FPV-12H2 Comn 09/11/91 2030 ¢+ 200 < 50 <7 < 70
SN-FPV-12H2 Tomatoes 0S/11/91 2530 + 250 < 30 <3 < 49
SN-FPL- 12H2 Letiuce 10/23/91 2020 ¢+ 200 < 10 <6 « 60
SN FPV.12H2 Potatoes 10/23/91 3880 + 300 <« 20 <7 < 60
Aversge + 2788 + 2063 131 + 72
ded

* Al other gamma emitters not listed were <LLD: typical Lilds are given in Tables C-13 and C-14.

** Ali 1-131 results were by Cefli) gamma spectrometry except 6/12 6/13/91 sampies for which
radiochemistry procedures were used.

(cl) Denotes Controi Location
(a} lodine 131 analysis by radiochemisiry was discontinued afler this coliection due to 2 REMP program change.
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v

TABLE C-12 1Coni )
DIRECT RADIATION MEASUREMENTS - QUARTERLY TLD RESULTS
mR/standard month*

LOCATION FIRST QUARTER BECOND QUARTER THIRD GUARTER FOURTH QUARTER  ANNUAL AVERAGE
CODES 01/10/91-04/11/91 04/11/81-07/11/91 ta)

SN-IDM-7B4 39402 39402 319400
SN 1DM 982 37402 35400 26103
SN-IDM- 1282 3702 35402 3€+03
SN IDM-5D1 45+ 00 41412 431086
SN-IDM-5D3 39+05 30+ 06 394+00
SN IDM- 1201 40401 39102 40401
SN-IDM 5E2 40+02 41104 41+01
SN-IDM 6E1 36403 42405 39408
SN-IDM 7E1 36402 33402 33401
SN 1IDM BE1 36403 17+04 27+01
SN-IDM 9E | 37403 38492 3840
SN-IDM-10E ) 36402 39402 18+ 04
SNIDM-11E1 32403 32403 32400
SN-IDM-13E1 39403 38104 39101
SN-IDM-5F3  (c) 43402 48402 46407
SN IDM-6GT  (c) 34401 38403 36406
SN IDM-8GI  (chy 36403 36+03 36+ 00
SN IDM-11G1 (e} 36101 34403 33101 34:02 344023
SN-IDM- 1251 ich 36+04 31:04 31402 32101 33405
SN-IDM - 12G2 {cl) 44:05 41:+03 43404
Aversge (b) 37:+08 37+09 32:05 33:05 35105 (e

*  The standard month = 30 4 days.

fa) The ¢ limits given in this column define a 95% confidence interval for the mean of the four guarterly results at that jocation.
bl The + Uimiis given in this row define a 95% confidence interval for the mean of all locations for that quarter.

{c} The & mits given here define a 95% confldence interval for a measurement at any location during any gquarter in 1990



siuanannbay Wox0 on e}

€ 09 sz o1 ol BCT Y4l
oz 00V 051 GOl 06 STT- e
& oSt 08 0w ot Y¥i-20
11 Si ot Ol i%1 20
(e} (e) =} 0] Si ovi-eg
S S ot 01 09 ovi-eg
z ot 01 L 4 LEL 8D
z ae Of O1i Ot g9el €D
z O (1} L Q ¥EL 8D
Sl GV o1 Ol Of EEL -}
(A ct 9 9 0f TE1-91
ot 0v (1] oi i 1858 B |
4 o€ ot gl 9 WGT1-2L
1 4 o8 ST 0T gl STi-qs
(4 oy ot ol L WG | By
O 002 o8 09 05 201 "y
z ot 0i o1 L €01 -7y
< oz ol (1] ] o1 66 oW
{e) {e) (e) (e} Sl S6-9N
z (412 01 o0t o€ 612
[ 09 (¥ 14 0z ot S59-uZ
4 oz [ L S 090D
[4 GS Si 0T S 6S 24
T 6z H " S 8520
z (1% 6 L S ¥e U
ol 06z 0L 001 0% 11D
0t 006 00€ 0oL 001 G¥ %
z (1% ol ] L TT ©N
0T 002 oy o8 09 L=H
/A o T Wil W T/ [ VIR W/ SaaIronN
SETAVHI LAV ANGWIGES OUvnDy CINVI SALVHHALHAANT vy HALYM
av ONY Tos Slvatv NV 3NV S ONY W

AALINOULIEDS VINWYD HO4 GEAIIHOV =TT TVOIJAL
Ei0TEVL

65



346

TABLEC 14

LLD's AND REPORTING ACTION LEVELS - 1v9)
REQUIRED BY ODCM AND CONTRACT

SANMPLE TYPE

2 08 »h e 191 Ee 135 Co t %4 Co 157 e 14 La 140
WATER
Potable o O Pl 30 15 10 15 L] o 5
Surface uon Contract 2 3 15 as 15 L] a in
Prectp. RAI* OIX'M 400 400 2 3 5 200 2003
HAL Contract 20 a0 400 2 ] 0 200 200
AR
Alr Sample D ONCM pOy/m? " or 05 o
un Comntract A0 o7 o5 o
(AL ODCM 04 e 20
RAL Contract 01 09 16 20
MILE
Miik uon ODCM PN . 10 i5 s =0 5
un Comstract 1 05 5 M 0 5
RAL ODeM - a 60 ™ o 200
RAL Contract " 3 60 <t Ll 300
Agustic |1)
Fish
invertebrate un OICM PO Rg 130 150
Aguatic Plants/ Contract 5 130 150
Game RAL Contract 20 1,000 2 000
POOD
Food un ODCM POV Rg o0 [y 0
Products LoD Comract fwet) e 60 L3
RAL ODEM o 1.000 2.000
RAL Contract 100 1 000 2,000
SEDIMENTS /8ONS
Sedtments o ODCM pCi/kg 150 i
Sotls D Contract idry) 5 150 140
RAL ODeC™ . - .
RAL Comtract L 100 2 000
WORLE GAS D ODCM pCY/m3
LD Contract o0
RAL ODCM 100
RAL Contract

*  Lower Hmit of detection

.

Reporting action level

{11 There are no ODCM requirements for game or agquuatic plant
plants. Sc-893/90 L1s and RALS for aquatic plarsts are 30 pC/kg (dry? and 45 p01 /kg fdry), respectively

= Agquatic contract LLDs arx! RALs for gamma spectrometsy apply to game it aguatic



LLD's AND REPORTING ACTION LEVELS - 1991

TABLE C-14 (Connt

REQUIRED BY ODCM AND CONTRACT

SAMPLE TYPE  Requirements Units  Crows Bets " s ne Cona e no Coan In 88 ne 83
ATMOAPHERIC /ATRBORNE
Alr Sampie U ODeM pC1/m? 0.01
un Comtract 001 s
RAL*  OIx'M . 000§
RAL Contract 1 % 01
AQUATIC
Fish un  oncm POI/Rg 130 130 260 130 260 ¢
Invertebrate / n Contract fwrt) 130 130 260 130 260 5
Algae AL ODeC™ 36 000 30 008 10 000 10 000 20 000
RAL Contract ) 0 30 000 10 000 10 000 20 000 20
WATERBORNE
Potable un OUCM P/t 4 3 000 n 543 N0 5 o
Sarface n Contract “ 200 15 5 30 i5 30 10
Precip RAL O™ . 20 000 1 006 1o An 300 0
RAL Comtract 50 30 04060 1.000 1000 47 200 300 20
TERRESTRIAL
Food LD IR M PO kg
Producia Hip Contract fwet)
RAL OMew
RAL Contract
LN
Mtk LD ODOM pO1
i Contract 5
RAL ODCM
RAL Comtract 20
SEDINENT /SOTLS
Sedtments 1o ODCM POVRg
Sotls un Contract fdryt 5
RAL ODneCM
RAL Contract -0
MOBLE GAS wn  onom pCs/m’
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ANALYTICAL PROCEDURES SYNOPSIS

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

ANALYSIS TITLE PAGE
Gross Beta Analysis of S& A8 ... 70
BRI st v ot o S P e ST Pt T syl ot A s SO 70
T TR . oo 6 RS A5 R A SR AR A MRS R 72
Analysis of Samples for Trittum ... 73
T b s R L H A B SR b s T MR b AT SR S b e 73
SRS OF DRIOISS TOr TORINE: 1B ..o wrimnmmioumpsumsismmmsimmning 74
B 0 T s AT o SRSV AR e and owidBodnsihBaa inarynsopiasi hponenss duios 74
Gamma Spectrometry Of SAMPIES ... s s 75
D T s chhanmensa i ol e o oy A PRyt sl 75
Dried Solids other than Soils and Sediment ..o 75
L eI R L L R AT - T LRI s N e | 75
DD SRS DOTIMDRINED oo cioiwins s Wi matmmisnisariss s sihtring 75
CHarconl Cartridges AIr TodINe) ..o A B 75
Alrbome Particulates..........nimiiusie s s et o LA 76
SIVITOTREINEE EOMMNIIEN s i ovisis esssivssertosiisna bnsesnbossiasuass oy insonsiaspsvsiyoninnete rakesRorstabes 77
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DETERMINATION OF GROSS BETA ACTIVITY IN WATER SAMPLES

1.0 INTRODUCTION

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

One liter of the sample 1s evaporated on a hot piate. A smaller
volume may oe used if the sample has a significant salt conient as
measured by a conductivity meter. If requested by the custrmer, the
sample is filtered through No. 54 filter paper before evaporation,
removing particles greater than 30 microns in size.

After evaporating to a small volume in a beaker, the sample is rinsed
into a 2-inch diameter stainless steel planchet which is stamped with a
concentric ring pattern to distribute residue evenly. Final evaporation to
dryness takes place v=der heat lamps.

Residue mass is determined by weighing the planchet before and
after mounting th* sample. The planchet is counted for beta activity 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.

70




2.0 RETECTION CAPABILITY

Detection capability depends upon the sample volume actually
representzd on the planchet. the background and the efficiency of the
counting instrument, and upon self-absorption of bet - : arucles by the
mounted sample. Because the radioactive species are aot identified, no
decay corrections are made and the reported activity refers to the
couni.ng time.

The minimum detectable level (MDL) for water samples is nominally
1.6 picocuries per liter for gross beta at the 4.66 sigma level (1.0 pCi/l at
the 1.83 sigma level), assuming that 1 liter of sample is used and that %

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

The MDL becomes significantly lower as the mount weight
decreases because of reduced self-absorption. At a zero mount weight,
the 4 66 sigma MDL for gross beta is 0.9 picocuries per liter. These
values ~eflect a beta counting efficiency of 0.38.




Airborne Particulales

After a delay of five or more days, allowing for the radon-222 and
radon-220 (thoron) daughter products to dscay, the filters are counted in a
gas-flow proportional counter. An unused air particulate filter, supplied by
LILCO, is counted as the blank.

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

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

TWO SIGMA ERROR (pCi/m3) = 2((8/T2) + 'B/12))1/2/(2.22 V E)

LLD ipCi/m3) = 466 (B'/2)/1222VE
where:

S = Gross counts of sample including blank

B = Counts of blank

E = Counting efficiency

T = Number of minutes sample vas counted

t = Number of minutes blank was counted

V = Sample aliquot size (cubic meters)



Water

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

The proportional detector is passively shielded by lead and steel and
an electronic, anticoincidence system provides aaditional shielding from

cosmic rays.

Calcular ar. ot .,
detection (LLD) ;, ,7

RESULT
TWO SIGMA ERROR
LD

where TN

=g ‘2, the two zigma error and the iower limit

3.234 Ty VNICG - BI/ICN Vs)
2((Cq + B)ay1/23.234 Ty VN/IICN Vs) (Cg-B))
4.66 (3.234)Ty VNICG)1/2/(at CN Vs)

tritium units of the standard

conversion factor changing tritium units to pCi/I
volume of the standard used to calibrate the
etficiency of the detector in psia

volume of the sample loaded into the detector
in psia

the cpm activity of the standard of volume Vy
the gross activity in cpm of the sample of volume Vg
and the detector volume

the background of the detector in cpm
counting time for the sample



Milk or Water

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

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

in pCi/l:

RESULT = (N/At-B)/1222 EV Y DF)
TWO SIGMA ERROR = 2(IN/at+B)/a01/2222 EV Y DF)
LD = =466B/a01/2/(222 EVY DF)
where: N = total counts from sample (counts)
At = counting time for sample (min)
B = background rate of counter (cpm)
222 = dpm/pCi
Vv = volume or weight of sample analyzed
Y = chemical vield of the mount er sample counted
¥ = 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

5
"

E¢lexp-0.0061M)/(exp-0.006 1 M)
efficiency of the counter determined from an 1-131
standard mount

m
»

Ms = mass of Pdlg on the standard mount, mg

M = mass of Pdly on the sample mount, mg



Milk and Water

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

Dried Solids Qther Than Solls and Sediments

A large quantity of the sample is dried at a low temperature, less than
100°C. As much as poulble (u 1£ to the total sample) is loaded into a tared 1-
liter Marinelli and weigh e sample is then counted for approvimately
1000 minutes with a shlelded Gel(l4) dctector coupled to a mini-computer-
based data acquisition system which performs pulse height analysis.

Eish

As much as possible (up to the total sample) of the edible portion of
the sample is loaded into a tared Marinelli and weighed. The sample is then
counted for approximately 1000 minutes with a shielded Ge(Li) detector
coupled to a mini-computer-based data acquisition system which performs

pulse height analysis.
Scils and Sediments

Soils and sediments are dried at a low temperature, less than 100°C.
The soil or sediment is loaded fully into a tared, standard 300 cc container
and weighed. The sample is then counted for approximately six hours with
a shielded Ge(Li) detector coupled to a mini-computer-based data
acquisition system which performs pulse height and analysis.

Charcoal Cartridges (Alr lodine)

Charcoal cartridges are counted up to five at a time, with one
positioned on the face of a Ge(Li) detector and up to four on the side of the
Ge(Li) detector. Each Ge(Li) detector is calibrated for both positions. The
detection limit for 1-131 of each charcoal cartridge can be determined
(assuming no positive 1-131) uniquely from the volume of air which passed
through it. In the event 1-131 is observed in the initial counting of a set,
:;chdchucoal cartridge is then counted separately, positioned on the face of

e detector






ENVIRONMENTAL POSIMETRY

Teledyne Isotopes uses a CaS04:Dy thermoluminescent dosimeter

(TLD) which the company manufactures. This material has a high light
output, negligible thermally inducsd sigrnial loss (fading), and negligible self
dosing. The energy response curve (as well as all other features) satisfies
NRC Reg Guide 4.13. Transit doses .re accounted for by use of separate

TLDs

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

Calculations of results and the two sigma error in net milliRoentgen (mR):

RESULT = D= (D] *Dz*Da*D‘)/4

TWO & GMA ERROR 2((D-D)24(Dy-D)24(Dy-D)24(D4-D)?)/3)1 /2

WHERE Dy = the net mR of ar"a 1 of the TLD, and similarly for
Dg. D3, and Dy
D1 = 1) K/R; -A
I = the instrument reading of the field dose in area |
K = the known exposure by the Cs-137 source
Ry = the instrument reading due to the Cs-137 dose on area |
A = average dose in mR, calculated ‘n similar manner

as above, of the transit control TLDs

D = the average net mR of all 4 areas of the TLD.



APPENDIX E
SUMMARY OF EPA INTERLABORATOPY COMPARISONS



US EPA INTERLABORATORY COMPARISON PROGRAM 1091

(Environmental)
Tollection chedgxe
Date Media Nuclide EPA Result(a) Isotopes Result(b)
01/11/91 Water Sr-89 500 % 5.0 500 2 0.00
Sr-90 500 ¢ 50 500 ¢ 0.00
01/25/91 Water Gr-Alpha 501 5.0 8900t 100
Gr-Beta 50% 50 700 ¢ 0.00
02/08/91 Water Co-60 400 ¢ 50 3033+ 306
Zn-65 1490 ¢ 15.0 147.00 % 1.00
Ru-106 1860+ 190 17667 ¢+ 17.56
Cs-134 BO# 50 733 ¢ 0.58
Cs-137 802 50 7.67 £ 3.21
Ba-133 750 ¢ 8.0 7567 ¢ 5.51
02/15/91 Water 1-131 750 % 8O 80.00 = 529
02/22/91 Water H-3 44180 ¢ 4420 45000 ¢ 173.21
03/08/91 Water Ra-226 3181% 48 2833+ 4.73
Ra-228 21.1¢% 8.3 1667 £ 2.08
03/29/91 Air Filter Gr-Alpha 250¢ 6.0 4267t 058 (c)
Gr-Beta 1240 6.0 12667 + 5.77
Sr-90 400 2 50 37.00 = 1.00
Cs-137 400 % 50 4300 = 529
04/16/91 Lab Perf. Gr-Alpha 5402 140 59 67 ¢ 404
Water Ra-2¢ BOz% 1.2 733 % 0.81
Ra-228 152 ¢ 38 10.00 = 0.00 (d)
Gr-Beta 11502 17.0 110.00 ¢ 0.00
Sr-89 280 % 50 3100+ 100
Sr-90 260 2 50 21.00 2 0.00
Cs-134 240 2 50 2500 = 1.00
Cs-137 250 ¢ 50 24.00 ¢ 1.73
04/26/91 Milk Sr-89 320¢ 50 2400 300 [e)
Sr-90 3201% 5.0 2633+ 208
1-131 600 % €0 33.33 ¢ 2.31
Cs-137 490 ¢ 50 52.67 ¢ 1.53
K 16500+ B83.0 159000 + B81.85

See footnotes at end of table



US EPA INTERLABORATORY COMPARISON PROGRAM 1991

(Environmental)
Tollection Teledyne
Date Media Nuclide EPA Result(a) Isotopes Result(b)
05/10/91 Water Sr-89 390 ¢ 50 3867+ 45]
Sr-90 240 ¢ 5.0 2200+ 173
05/17/91 Water Gr-Alpha 2401% 6.0 2433+ 252
Gr-Beta 460 ¢ 50 5033+ 1.53
06/07/91 Water Co-60 100 ¢ 50 1033¢+ 058
Zn-65 1080 110 10600+ 265
Ru-106 1490+ 150 13667+ 3.79
Cs-134 150 2 50 1367+ 153
Cs-137 140 2 5.0 1367+ 1.53
Ba-133 620 ¢ 6.0 5633+ 153

12833.33 £ 11550

—
L]
-
x
o
g
—
o
-
@
o

06/21/91 Water H-3

07/12/91 Water Ra-226 159 ¢ 2.4 150+ 1.00
Ra-228 16.7 4.2 1433+ 231
08/09/91 Water 1-131 200 ¢ 6.0 1933+ 058
08/30/91 Air Filter Gr-Alpha 2502 6.0 2700+ 2.00
Gr-Beta 920+ 100 10000t 000
Sr-90 300 ¢ 50 2767+ 289
Cs-137 300 % 50 3333 321
09/13/91 Water Sr-89 490 2 50 5067 ¢+ 2.89
Sr-90 250¢% 50 2600 1.00
09/20/91 Water Gr-Alpha 100 = 50 1167+ 058
Gr-Beta 200z 50 2100 0.00
09/27/91 Milk Sr-89 250 % £0 2100 265
Sr-90 250 % 5.0 1900 000 (e)
1-131 1080+ 110 11333+ 577
Cs-137 300% 50 2900+ 361
K 17400+ B87.0 1503.33 ¢+ 75.06 (f)

See footnotes aL end of table.
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US EPA INTERLABORATORY COMPARISON PROGRAM 1001

(Environmental)
Collection Teledyne
Date Media Nuclide EPA Result(a, Isotopes Result(b)
10/04/91 Lab Perf Co-60 290 1 50 3033 = 2.08
Waier Zn-65 730 % 70 72.67 = 7.09
Ru-106 1990 2 200 197.67 7.51
Ce-134 100 2% 50 10.33 # 0.58
Cs-137 100 2 50 11.33 % 0.58
Ba-133 980 2 10.0 97.00 2 B.72
10/18/81 Water H-3 24540 ¢ 3530 233333 ¢+ 57.74
10/22/91 Lab Perf. Gr-Alpha 82.0 % 21.0 55.00 ¢ 436 (g)
Water Ra-226 220 % 3.3 2100 2 2.65
Ra-228 222 % 56 1800 # 1.00
Gr-Beta 650 ¢ 10.0 56.00 ¢ 1.00
Sr-89 100 2 50 1067 % 208
Sr-90 100 = 50 933 1 0.58
Co-60 200 % 50 1967 % 0.58
Cs-134 100 % 50 10.33 = 208
Cs-137 11.0 % 50 13.67 % 0.58
11/08/91 Water Ra-226 652 1.0 537+ 032
Ra-228 B.1z% 2.0 7.90 % 1.

See footnotes at end of table.
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(a)

(b)

(c)

(d)

(e)

(f)

(g)

EPA Results - Expected laboratory precision (1 sigma). Units are
?Cl/llter for water and milk except K is in mg/liter. Units are total pCi
or air particulate filters.

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

The sample presents a different counting geometry. The EPA depusits
activity ir. a 3/4 inch diameter circle, on a plastic disk approximately 3/32
inch thick. A special calibration for EPA filters will be performed. The
laboratory has obtained blank filters from the Las Vegas facility, and will
simulate their deposits. (Note: Gross alpha measurement is not
required under the SNPS REMP, but is part of EPA's program
requirement )

The lowest three results out of nine analyses were chosen., Other results
in the group were close to the given value. Subsequent EPA analyses
were accepted without selection, leading to acceptable results. (Note:
Ra-2§8 is a naturally occurring radioisotope and is not attributable to
SNPS.)

The cause for the deviation is believed to be erroneously high strontium

elds, probably caused by incomplete separation of calcium. The
ahoratory has investigated cearrier concentrations and pipeting
techniques, and have found them to be correct. Further aspects of
analysts' technigues are being tested. The laboratory has received a new
strontium extraction material developed at Argonne National Laboratory.
Experiments with this method to achieve better separation of calcium
were completed and procedure PRO-032-105 was implemented on
2/1/92. (Note: Sr-89 analysis was not required for SNPS milk samples
in 1991, but is part of EPA's program requ.rement.)

There is no apparent cause for the low K-40 results. Two other isotopes
spiked in the sample were in good agreement with EPA viiues. Unit
conversions were reviewed and found to be correctly applied. Possible
background errors in geometry were investigated and found to have an
insignificant effect. (Note: Sr-90 analysis ard gress alpha mea’ arement
were not required under the SNPS REMP in 18991, but is part of EPA's
program Tequirement.)

Pr_bable failure to transfer all sample residue to the counting plar.het.
Analysts are being tested using in-nouse and other EPA spikes. (Note:
Gross alpha measurement is not required under the SNPS KEMP, hut is
part of EPA's program requirement.)

4/23/92
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APPENDIX F
REMP SAMPLING AND ANALYTICAL EXCEPTIONS




TABLE F-1

REMP Exceptions for Scheduled
Fish Sampling and Analysis During 1991

Date of Reason(s) for

Location Description Sampling Loss/Exception

Various Fish Samples collected did not
meet specified amount;
however all required analyses
were performed.

14C1 Sea Robin 05/07/91 Collected: 600 g
Required: 1.2 kg

13G2 Sea Robin 05/08/91 Collected: 300 g
Requirzd: 1.2 kg

3C1 Winter Flounder 10/01/91 Collected: 350 g
Required: 1.2 kg

3C1 Windowpane 10/01/91 Collected: 150 g
Required: 1.2 kg

3C1 Sea Robin 10/01/91 Collected: 250 g
Required: 1.2 kg

14C1 Windowpane 10/02/91 Collected: 100 g
Required: 1.2 kg

14C1 Sea Robin 10/02/91 Collected: 250 g
Required: 1.2 kg



TABLE F-2

REMP Exceptions for Scheduled
Invertebrate Sampling and Analysis During 1991

Date of Reason(s) for
Location __ Description Sampling Loss /Exception
Various Invertebrates Samples collected did not

meet specified amount; however,
all required analyses were

performed.
3C1 Lobster 05/06/91 Cullected: 800 g
Required: 1.2 kg
13G2 Lobster 05/08/91 Collected: 900 g
Required: 1.2 kg
3C1 Whelk 05/13/91 Collected: 300 g
Required: 1.2 kg
3C1 Lobster 10/01/9! Collected: 800 g
Required: 1.2 kg
3C1 Whelk 10/08/91 Collected: 600 g
Required: 1.2 kg
13G2 Whelk 10/08/91 Collected: 800 g
Required: 1.2 kg
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TABLE F-3

REMP Exceptions for Scheduled
Airborne Particulates Sampling and Analysis During 1991

Date of Reason(s) for
Location Description Sampling Loss /Exception
2A2 Particulate 07/30/91 Pump failure and no

sample collected.
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TABLF F-4

REMP Exceptions for Scheduled
Milk Sampling and Analysis During 1991

Date of Reason(s) for
Location Description Sampling Loss /Exception
10F1 Goat Milk 01/01/91- Goats dired up. supplier did
06/24/91 not participate in sampling
program.
8F2 Goat Milk 01/10/91- Geats dired up for kidding.
02/07/91
02/11/91
13B1 Goat Milk 03/07/91 Insufficient sample - low

production.

108



TABLE F-5

REMP Exceptions for Scheduled
Food Products Sampling and Analysis During 1991

Date of “Reason(s) for
Location Description Sampling Loss /Exception
6B21 Strawberries 06/12/91 Unavailable, not locally
grown.
12H1 Strawberries 06/12/91 Not locally grown.
8B1 Lettuce, Cabbage, 07/24/91 Not locally grown.
and Peaches 08/08/91
12H1 Cabbage. Comn, 07/24/91 Not locally grown.
Carrotts, Potatoes, 08/08/91
Tomatoes and
Peaches
12H2 Lettuce, Cabbage, 07/24/91 Not locally grown.
Carrotts, Tomatoes
and Peaches
6B21 Lettuce, Cabbage, 08/08/91 Not locally grown.
Comn, Carrotts, 09/11/91
Potatoes and
Peaches
8B1 Cabbage and 09/11/91 Not locally grown.
Peaches
12H2 Cabbage, Carrotts, 09/11/91 Not locally grown.
Potatnes and
Peaches
12H2 Cabbage, Carrotts 10/23/91 Not locally grown.
and Tomatoes
12H1 Lettuce 11/14/91 Not locally grown.
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TABLE F-6

REMP Exceptions for Scheduled
Potable Water Sampling and Analysis During 1991

Date of Reason(s) for
Location Description Sampling Loss /Exception
1382 Groundwater 03/21/91 Well dry

06/06/91



APPENDIX G
ENPS LAND USE SURVEYS



SNPS LAND USE CENSUS

The Land Use Census program complies with Section 3/4.12.2 of
SNPS ODCM. This requires a survey of all milk animals and gardens greater
than 50m2 (500 ft2) producing broad leaf vegetation within a radial distance
of 8 Km (5 miles). LILCO is also required to identify the nearest milk
animal, residence and garden in each of the 16 meteorological sectors.

Environmental Engineering Department conducted the 1991 dairy
animal census, during April through July, This survey was conducted by
Environmental Technicians driving through each neighborhood within the 5
mile radial distance and visually checking for dairy animals. When a dairy
animal was observed the technicians requested information from the owner
concerning the amount of milk produced, feed, number of animals and
grazing methods.

The 1991 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
Shoreham, New York 11786

REMP Monitoring Location 13B1

Inventory: 1 milking goat
1 non-milking goat

Inventory Date: April 18, 1991

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
0 non-milking goat

Inventory Date: April 18, 1991
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Table G-1 lists the nearest milk animal in the sixteen meteorological
sectors. Additional field survey data are filed in the Shoreham Record

Retrieval System.

The Garden Census was also conducted by Environmental Engineering
Technicians visually noting each garden of 50m2 (500 ft2) or greater. The
1991 census was performed during July, August, and September locating a
total of 206 gardens. Table G-2 lists the nearest garden in the sixteen
meteorological sectors. The field survey sheets and maps are filed at
Environmental Engineering Melville and in the Shoreham Record Retrieval
System.

Environmental Engineering identifies nearest residences by utilizing
both aerial photography and visual confirmation. This year's census was
conducted in November and December. Table G-3 lists the nearest
residence in each meteorological sector.
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TABLE G-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)
1991 Land Use Census
Nearest Milk Animal (within 8 km)*

Sector Direction
1 N
2 NNE
3 NE
o ENE
5 E
6 ESE
7 SE
8 SSE
9 S
10 SSW
11 SW
12 wsw
13 w
14 WNW
15 NW
16 NNW

SNPS ODCM Purt |, Section 3/4.12.2

Location
Area within sector is Long Island Sound

None
None
None
None
None
None
None
None
None

Shoreham - Wading River Middle School
Randall Road, Shoreham

None

C.B. Poole residence, Briarcliff Road,
Shoreham

None
Area within sector i{s Long Island Sound
Area within sector is Long Island Sound
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TABLE G-2

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)
1991 Land Use Census
Nearest Garden (> 50m? within 8 km)*

Sector
l -
2
3 -
4 4B22G
5 5A11G
6 6A12G
7 7814G
- 8A14
(8B1)
9 9B 14
10 10C13G
11 11831
12 12B31
13 13822
14
15 .
16

SNPS ODCM Part |, Section 3/4.12.2

Garden Code # Location & Direction

Area within sector is Long Island Sound
None
None

Czebutar, Sunset Blvd., Wading River,
5853 ENE of SNPS.

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

Punda, Sound Ave., Wading River, 4343
ESE of SNPS.

Waski, Gateway Dr., Wading River,
6788 SE of SNPS.

Pierzchanowski, Randall Road, Wading
River, 5191" SSE of SNPS.

Smith, Randall Road, Wading River,
6027 S of SNPS.

Waligura, Bradley Dr., Shoreham,
14,014 SSW of SNPS.

Marcott, Jomarr Road, Shoreham
7246', SW of SNPS.

Murtagh, Harvard Road, Shoreham,
6401 SW of SNPS.

Connoly, Valentine Road, Shoreham,
4893 W of SNPS.

None
Area within sector is Long Island Sound

Area within sector is Long Island Sound



TABLE G-3

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)
1991 Land Use Census
Nearest Residence (within 8 km)*

i N
2 NNE
3 NE
Kl ENE
5 E
6 ESE
7 SE
8 SSE
9 S
10 SSW
11 SW
12 WSW
13 w

SNPS ODCM Part |, Section 3/4.12.2

Locaton
Area within sector is Long Island Sound

Thurber-Creek Road, Wading River,
1503" from SNPS

Creek Road, Wading River, 1916' from
SNPS (First house east of Fleld and Tennis
Club).

Hughes-Creek Road. Wading River, 3444
from SNPS (fifth house west of Riverhead
Town Beach)

Peterson-Sound Road, Wading River, 3598
from SNPS

Bartow-Sound Road, Wading River, 2917
from SNPS

Larsen-North Country Road and Thomas
Drive, Wading River, 3304 from SNPS

North Country Road, fifth house west of
Pheasant Run, Wading River, 2588' from
SNPS

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

16 Defense Hill Road, Wading River,
4877 from SNPS

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

Gildea-Valentine Road, Shoreham, 5557
frcm SNPS

Brice, 55 Valentine Road, Shoreham, 4620
from SNPS
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14

15
16

TABLE G-3 (Cont )

Direction Location
WNW St. Joseph's Villa, Wading River, 2178
from SNPS
NW Area within sector is Long Island Sound

NNW Area within sector is Long Island Sound
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APPENDIX H
COMMON AND SCIENTIFIC NAMES OF
SPECIES COLLECTED IN THE REMP
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TABLE H-1

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

Common Name Sclentific Name
Eish

Winter Flounder Pseudopleuronectes americanus

Windowpane Scophtha'mus aquosus

Searobin Prionotus spp.

Little Skate Rajr siinacea

Fluke Paralichthys dentatus

Bluefish Pomatomus saltatrix
Invertebrates

American Lobster Bomarus americanus

Squic Loligo pealeil

Channeled Whelk Busycon canaliculata
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