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INTRODUCTION

Artificial Island is the site of Salem Generating Station (5GS)
which consists of two operating pressurized water nuclear power
reactors. Unit One has a net rating of 1090 MWe (3338 MwWt), and
Unit Two 1s rated at 1115 MWe (3411 Mwt).

Artificial Island is a man-made peninsula on the east bank of

the Delaware River and was created by the deposition of hydraulic
£ill from dredging operations. It is located in Lower Alloways
Creek Township, Salem County, New Jersey. The environment
surrounding Artificial Island is characterized mainly by the
Delaware River and Bay, extensive tidal marshlands, and low-lying
meadowlands. These land types make up approximately 85% of the
land area within five miles of the site, Most of the remaining
land is used for agriculture (13). More specific information on
the demography, hydrology, meteorology, and land use of the area
may be tound in the Environmental Report (13], Environmental
Statement (l4), and the Final Safety Analysis Report for S5GS
(15].

Since 1968 an off-site Radiological Environmental Monitoring
Program (REMP) has been conducted at the Artificial Island Site.
Starting in December 1972, more extensive radiological monitoring
programs were initiated. The operational REMP was initiated in
December 1976 when Unit 1 achieved criticality. The Research
and Testing Laboratory (RTL), PSE&G Research Corporation, a
wholly-owned subsidiary of Public Service Electric and Gas
Company, has been involved in the REMP since its inception. The
RTL is responsible for the collection of all radiological
environmental samples, and, from 1973, through June, 1983,
conducted a quality assurance program in which duplicates of a
portion of those samples analyzed by the primary laboratory were
also analyzed by the RTL,

From January 1973, through June 1983, Radiation Management
Corporation (RMC) had primary responsibility for the analysis of
all samples under the Artificial Island REMP and the annual
reporting of results. RMC reports for the the preoperational
phase from 1973 to 1976 and for the operational phase from 1976
through 1982 are referenced in this report (l-11]. On July |,
1983, the RTL assumed primary responsibility for the analysis of
all samples (except TLD's) and the reporting of results,.
Teledyne Isotopes (TI), Westwood, NJ, at that time was made
responsible for third-party QA analyses and TLD's.

This report summarizes the results from January 1 through
December 31, 1984 for the Artificial Island Radiological
Environmental Monitoring Program,






TABLE -1

1984 ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

STATION CODE COLLECTION
MEDIUM INDICATOR CONTROL FREQUENCY TYPE/FREQUENCY* OF ANALYSIS
I. ATMOSPHERIC ENVIRONMENT
a. Air Particulate 252 5SD1 16El 1Fl 3H3 Weekly Gross alpha/weekly
551 10D1 2F2 Gross beta/weekly
Sr-89 & -90/quarterly
Gamma scan/quarterly
b. Air Iodine 282 SD1 16El 1F1l 3H3 Weekly Icdine~131 /weekly
581 1i0D1 2F2
P
c. Precipitation 2F2 Monthly Gross alpha/monthly
Gross beta/monthly
Tritium/monthly
Sr-89 & -90/quarterly
Gamma scan/quarterly
II. DIRECT RADIATION
a. Thermcluminesceat 282 5D1 2E1 1F1l 3Gl 3Hl Monthly & Gamma dose/monthly
Dosimeters 551 10D1 3E1 2F2 3H3 Quarterly Gamma dose/quarterly
652 14D1 13E1 2F6
751 16E1 5F1
1081 6F1
1151 P2
11F1
13F1/4



TABLE -1 (cont'd)

1984 ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

STATION CODE COLLECTION
MEDIUM INDICATOR CONTROL FREQUENCY TYPE/FREQUENCY* OF ANALYSIS
a. Thermoluminescent 4D2 9El1 2F5 1G3 Quarterly Gamma dose/quarterly
Dosimeters (cont'd) 11E2 3F2 10G1
12E1 3F3 16G1
10F2
12F1
13F2
13F3
14F2
15F3
wn 16F2
III. TERRESTRIAL ENVIRONMENT
a. Milk 13E3 2F4 3Gl Semi-monthly Iodine~131/semi-monthly
S5F2 S5r-89 & -90/monthly
14F1 Gamma scan/monthly
15F1
b. Well Water 283 5D1 3El Monthly Gross alpha/monthly
Gross beta/monthly
Potassium—40/monthly
Tritium/monthly

Sr-89 & -90/quarterly
Gamma scan/quarterly



TABLE -1 (cont'd‘

1984 ARTIFICIAL I[SLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

STATION CODE COLLECTION
MED IUM INDICATOR CONTROL FREQUENCY TYPE/FREQUENCY* OF ANALYSIS
c. Potable Water 2F3 Monthly Gross alpha/monthly
(Raw & Treated) (Composited Gross beta/monthly
daily) Potassium-40/monthly
Tritium/monthly
Sr-89 & -90/quarterly
Gamma Scan/quarterly
d. Vegetables S5D1 2E1 1F3 1Gl 3HS Annually Sr-89 & -90/on collection
4F1 (At Harvest) Gamma scan/on collection
o 5F1
14F3
e. Game 3El 11D1 Semi~- Sr-89 & -90 (bones)/on collection
(Muskrat) annually Gamma scan (flesh)/on collection
f. Beef 3El Semi- Gamma scan/on collection
annually
g. Bovine Thyroid 3JEl Semi- Gamma scan/on collection
annually
h. PFodder Crops 3JE1 2F4 3G) Annually Gamma scan/on collection
5F2
14F1
15F1



TABLE -1 (cont'd)

1984 ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

STATION CODE COLLECTION
MEDIUM INDICATOR CONTROL FREQUENCY TYPE/FREQUENCY* OF ANALYSIS
IV. AQUATIC ENVIRONMENT
a. Surface Water 11A1 7E1 1F2 12C1 Monthly Gross alpha/monthly
16F1 Gross beta/monthly
Tritium/monthly
S5r-89 & -90/quarterly
Gamma scan/monthly
b. Edible Fish 11Al1 7E1 12C1 Semi- Tritium in
ol annually Aqueous fraction/on collection
Organic fraction/on collection
Sr-89 & -%20 (bones}/on collection
Gamma scan (flesh)/on collection
c. Blue Crabs 11A1 12C1 Semi- Tritium (flesh) on collection
annually Sr-89 & -90 (shell)/on collection
5r~-89 & -9C (flesh) /on collection
Gamma scan (flesh)/on collection
d. Benthic Organisms 11Al 7El1 16F1 12C1 Semi~ Sr-89 & -90/on collection
annually Gamma scan/on collection
e. Sediment 11Al 7E1 16F1 12C1 Semi~- Sr-90/on collection
annually Gamma scan/on collection

* Except for TLDs, the guarterly analysis is performed on a
composite of individual samples collected during the quarter.



Sample Coilection

In order t» meet the stated objectives, an appropriate oper-
ational REMP was developed. Samples of various media were
selected to obtain data for the evaluation of the radiation dose
to man and other organisms. The selection of sample types was
based on: (1) established critical pathways for the transfer of
radionuclides through the environment to man, and (Z) experience
gained during the preoperational phase. Sampling locations were
determined from site meteorology, Delawaie estuarine hydrology,
local demography, and land uses.

Sampling locations were divided into two classes - indicator and
control. Indicator stations are those which are expected to
manifest station effects, if any exist; control samples are
collected at locations which are believed to be unaffected by
station operations. Fluctuations in the levels of radionuclides
and direct radiation at incicator stations are evaluated with
respect to analogous fluctuations at control stations. Indicator
and control station data are also evaluated relative to preoper-
ational data. The REMP for the Artificial Island Site includes
additional samples and analyses not specifically required by the
Salem ETS. The summary tables in this report include these
additional samples and analyses.

Air particulates were collected on Schleicher-Schuell No. 25
glass fiber filters with low-volume air samplers. lodine was
collected from air by adsorption on TEDA-impregnated charcoal
cartridges connected in series after the air particulate filters.
Air sample volumes were measured with calibrated dry-gas meters
and were corrected to standard temperature and pressure.

Precipitation was collected in a Wong Laboratory Automatic
Precipitation Collector having a 95 square inch collection area.
The collector is automatically covered during periods of no
precipitation to 2xclude fallout resulting from dry deposition.
Samples were collected monthly and transferred to new poly~-
ethylene bottles. The collector was rinsed with distilled water
to include residual particulates in the precipitation samples.
Tritium results were corrected for the tritium content of the
distilled water.

Ambient radiation levels in the environs were measured with
energy-compensated CaS0O4 (Dy) thermoluminescent dosimeters

(TLD's) supplied and read by Teledyne Isotopes. Packets for
monthly and quarterly exposure were placed on and around the

Artificial Island Site at various distances.

Well water samples were collected monthly by PSE&G personnel and
separate raw and treated potable water samples were composited
daily by personnel of the City of Salem water treatment plant,
New two=gallon polyethylene containers were used for all water
samples.



All estuarine samples were collected by V. J. Schuler Assocliates,
Inc. (formerly Ichthyological Associates) and delivered Ly PSE&G
personnel., Surface water samples were collected in new con-
tainers which were rinsed twice with the sample medium prior to
collection. Edible fish and crabs were taken by net, and frozen
in sealed polyethylene containers. Benthos and sediment were
taken with a bottom grab sampler.

Milk samples were taken semi-m nthly in new polyethylene con-
tainers. Food products, fodder crops, game, beef, and bovine
thyroid were sealed in new plastic bags or jars. All perishable
samples were transported in ice chests, and no preservatives
were added.

Appendix A describes and summarizes, in the format of Table 5.6-1
of the Salem ETS, the entire operational program as performed 1in
1984. Appendix B describes the coding system which identifies
sample type and location. Table B-l lists the sampling stations
and the types of sampies collected at each station. These
sampling stations are indicated on maps B-l1 and B-2.

Data Interpretation

Results of all analyses were grouped according to the analysis
performed for each type of sample and are presented in the data
tables in Appendix C. All results above the lower limit of
detection (LLD) are at a confidence level of ¢t 2 sigma. This
represents the range of values into which 95% of repeated
analyses of the same sample should fall. As defined in
Regulatory Guide 4.8, LLD is the smallest concentration of
radiocactive material in a sample that will yield a net count
(above system background) that will be detected with 95%
probability with only 5% probability of falsely concluding that
a blank observation represents a "real signal®. LLD is normally
calculated as 4.66 times one standard deviation of the
background count or of the blank sample count as appropriate,

The grouped data were averaged and standard deviations calcu-
lated in accordance with Appendix B of Reference 13. Thus, the 2
sigma deviations of the averaged data represent sample and not
analytical variability. When a group of data were composed of
50% or more LLD values, averages were not calculated,

Grab sampling is a useful and acceptable procedure for taking
environmental samples of a medium in which the concentration of
radionuclides is expected to vary sglowly with time or where
intermittent sampling is deemed sufficient to establish the
radiological characteristics of the medium. This method,
however, is only representative of the sampled medium for that
specific location and instant of time, As a result, variation



in the radionuclide concentrations of the samples will normally
occur. Since these variations will tend to counterbalance one

another, the extractior of averages based upon repetitive Jgrab

samples 1s considered valid.

Quality Assurance Program

PSE&G Research Corporation, Research and Testing Laboratory
(RTL), has a quality assurance program designed to maximize
confidence in the analytical procedures used. Approximately 20%
of the total analytical effort is spent on quality control,
including process quality control, instrument quality control,
interlaboratory cross-check analyses, and data review., The
analytical methods utilized in this program are summarized in
Appendix D.

The quality of the results obtLained by the RTL 1s insured by the
implementation of the Quality Assurance Program as described 1in
the Environmental Division Quality Assurance Manual [19] and the
Environmental Division Procedures Manual [(20)]. The internal
guality control activity of the Laboratory includes the quality
control of instrumentation, equipment, and reagents, the use of
reference standards in calibration, documentation of established
procedures and computer programs, and analysis of duplicate and
spiked samples. The external quality control activity is
implemented through participation in the USEPA Lavboratory Inter-
comparison Studies Program. These results are listed in Tables
E~l1 through E~6 in Appendix E.

Program Changes

TLD location l3Fl was relocated to an adjacent site and
designated 13F4 on March 27, 1984. This move became necessary
when the new owners of the building upon which the TLD was
mounted began renovation work,

An additional leafy vegetable location (l4Fl) became available
in 1984 and was added to the program,

Vegetable control location 3H4 which is no longer growing crops
was replaced by location 3HS.

RESULTS AND DISCUSSION

The analytical results of the 1984 REMP samples are divided into
categories based on exposure pathways: atmospheric, direct,
terrestrial, and aquatic. The analytical results for the 1984
REMP are summarized in Appendix A. The data for individual

samples are presented in Appendix C.
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FIGURE 1

COMPARISON OF AVERAGE CONCENTRATIONS OF BETA EMITTERS IN
PRECIPITATION AND IN AIR PARTICULATES, 1973 THROUGH 1984
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IRE 1A

COMPARISON OF AVERAGE CONCEN RATIONS OF BETA
EMITTERS IN PRECIPITATION AND IN AIR PARTICULATES 1983 THROUGH 1984
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Precipitation (Tables C-6, C=7)

Although not required by the Salem ETS, precipitation samples
were collected at 2F2 in the town of Salem. Monthly samples
were analyzed for gross alpha, gross beta, and tritium., Alpha
activities in 4 samples ranged from 0.8 to 2.4 pCi/L, with LLD's
in 8 samples from 0.8 to 1.9 pCi/L. Beta activity in eleven of
the monthly samples ranged from 1.0 to 4.0 pCi/L, with an LLD 1in
one sauple of <2.7 pCi/L. Tritium was detected in three samples
at levels ranging from 140 to 150 pCi/L; this 1s below the
required sensitivity of 200 pCi/L.

Quarterly composites were analyzed for radiostrontium and gamma
emitters. Neither Sr-89 nor Sr-90 was detected Be-7 at
concentrations of 25 to 39 pCi/L was found in the quarterly
samples. In addition, Ra-226 at 5.6 pCi/L and Th-232 at 7.8
pCi/L was seen in the fourth quarterly sample.

Direct Radiation (Tables C-8, C-9)

A total of 41 locations were monitored for direct radiation
during 1984, including 6 on-site locations, 29 off-site locations
within the 10 mile 2zone, and 6 control locations beyond 10 miles,.
Monthly and quarterly measurements were made at the 6 on-site
stations and at 15 off-site indicator stations, and 3 control
stations. An additional 14 quarterly measurements were taken at
schools and population centers with 3 additional controls beyond
the 10 mile zone in Delaware.

Four readings fcr each TLD at each location were taken in order
to obtain a more statistically valid result. The average dose
rate for the 15 monthly off-site indicator TLD's was 5.8
millirads per standard month, and the corresponding averaged
control dose rate was 6.4 millirads per standard month. The
average dose rate for the 29 quarterly off-site indicator TLD's
was 5.5 millirads per standard month, and the averaged control
rate was 6.1, "'For these measurements, the rad is considered

equivalent to the rem, in accordance with lOCFR20.4.

In Figure 2, the average radiation levels are plotted for the 12
year pericd through 1984. Figure 2A shows the monthly averages
of the off-site indicator stations and the control stations for
1982 through 1984. An increase in ambient radiation levels over
those of 1983 for both indicator and control locations was noted
for the months of February, May and June while the other months
indicated a decrease, The annual averages for both off-site
indicators and controls were slightly lower than those in 1983,

14



FIGURE 2

AVERAGE AMBIENT RADIATION LEVELS FROM QUARTERLY TLDS
IN THE VICINITY OF ARTIFICIAL ISLAND, 1973 THROUGH 1984
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FIGURE 2A

COMPARISON OF AMBIENT RADIATION LEVELS OF
OFF —SITE INDICATOR STATIONS VS. CONTROL STATIONS 1982 THROUGH 1984
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Terrestrial

Milk (Tables C¢-10, C-11, C-12, C=13)

Milk samples were collected twice eazh month at six local ‘fairy
farms. Each sample was analyzed for I-131 and the first collec-
tion each month was also analyzed for Sr-89 and -90 ana gamma
emitters. Figure 3A indicates that I-l131 was not detectes 1in
any sample during 1984. Table C-10 lists the results and shows
that sensitivities ranged from <0.1 to <0.2 pCi/L.

Strontium-89 was not detected in any of the samples; LLD values
ranged from <0.8 to <2.0 pCi/L. Strontium-90 was found in all

of the samples analyzed. The Sr-90 annual mean for the indicator
locations was 2.4 pCi/L with a range of 1.2 to 5.3 pCi/L; annual
mean for the control location was 3.2 pCi/L with a range of 2.2
to 4.9 pCi/L.

Gamma spectrometry showed detectable concentrations of K-40 1in
all samples and Cs~-137 in eleven of the sixty indicator locations
and none was detected in the twelve samples from the control
location. The annual mean concentration of K-40 for the indi-
cator locations was 1347 pCi/L with a range of 1200 to 1500
pCi/L; K-40 mean for the control location was 1350 pCi/L with a
range of 1300 to 1500 pCi/L. The annual mean of Cs-137 for the
indicator locations was 3.1 pCi/L with a range of 1.8 to 6.2
pCi/L; preoperational levels ranged from <0.4 to 14 pCi/L with
an average of 3.0 pCi/L. Traces of Na-22, Mn-54, La-140, Ra-226
and Th-232 was detected at levels near or below the LLD values
in seven of the 72 samples analyzed.

well Water (Tables C-14, C-15)

Well water samples were collected monthly from two indicator
wells and one control well. Each sample was analyzed for gross
alpha, gross beta, tritium and potassium-40. Quarterly com-
posites were analyzed for radiostrontium and gamma emitters.

Gross alpha concentrations from 0.9 to 2.0 pCi/L were detected
in six of the indicator samples, with LLD sensitivities for the
other analyses ranging from <0.6 to <1.9 pCi/L. Gross beta
activity was detected in all of the samples. The mean activity
for the indicator locations was 10 pCi/L with a range of 2.9 to
17 pCi/L; mean activity for the control location was 8.4 pCi/L
with a range of 6.0 to 10 pCi/L. K=-40 in each monthly sample
was determined by atomic absorption spectroscopy. Mean activity
for the indicator locations was 11 pCi/L with a range of 2.8 to
28 pCi/L, and mean activity for the control location was 8.4
pCi/L with a range of 5.5 to 9.3 pCi/L. All tritium results
were at LLD levels of <130 to <140 pCi/L. Strontium-89 was
detected in one indicator location sample at 0.9 pCi/L; LLD
values ranged from <0.4 to <0.6 pCi/L. Sr-90 was not detected
in any of the samples; LLD values ranged from <0.4 to <0.5 pCi/L.

17



FIGURE

AVERAGE CONCENTRATIONS OF |IODINE—151 IN MILK IN
THE VICINITY OF ARTIFICIAL ISLAND MAY 1974 THROUGH 1984
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ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

SALEM NUCLEAR GENERATING STATION DOCKET NO, S0-272/-311
SALEM COUNTY, NEW JERSEY JANUARY 1, 1984 to DECEMBER 31, 1984
ANALYSIS AND LOWER NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER LIMIT OF ALL INDICATOR LOCATIONS  LOCATION WITH MIGHEST MEAN  CONTROL LOCATION(S) NONROUT I NE
SAMPLED OF ANALYSES DETECTION MEAN® * NAME MEAN MEAN REPORTED
(UNIT OF MEASUREMENT) PERPORMED (LLD) * (RANGE ) DISTANCE AND DIRECTION ( RANGE ) ( RANGE) MEASUREMENTS
Precipitation Alpha 12 0.8 1.5 (¢/12) 2F2 8.7 mi NNE 1.% (412) Mo Control 0
(pCL/L) (0.8-2.4) (9.8-2.4) Location
Beta 12 2.7 2.8 (1112 2P2 8.7 mi NNE .8 (11 1) No Control 0
(1.0-4.0) (1.0-4.0) Location
W3 12 130 143 (312 ¥2 0.7 mi NNE 14 (3/12) No Control 0
(140-150) (140~-150) Location
Sr-89 K 0.5 <LLD - (LLD No Control 0
Location
S¢-90 4 0.4 <LLD - <LLD No Control 0
Location
amma
Be-7 4 - M W 2F2 8.7 mi NNE it (48 No Control 0
(25-39) (25-3%) Locat ion
w Ra- 226 4 1.3 5.6 (1L/4) 2¥2 8.7 mi NNE 5.6 (L/4 No Control 0
N (5.6) (5.6) Locat ion
™-232 4 2.2 7.8 (/4 2F2 8.7 mi NNE 7.8 (1/4) Mo Control 0
(7.8) (7.8) Location
Direct Radiation NS 287
(mrad/std. month) Dose (monthly) - 5.9 (2517251 1151 0.09 =i Sw 6.8 (1212) 6.4 (36/36) 0
(3.5-11.3) (4.7-11. 3 (5.2-8.5)
o 163
Dose (qQtriy.) - 5.5 (139/139) 1G3 19 mi N 6.7 (4/0) 6.1 (24/2¢) 0

(3,5-8.7) (6.0-7.2) (5.0-7.2)



ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

SALEM NUCLEAR GENERATING STATION DOCKET NO. 50-272/-311

SALEM COUNTY, NEW JERSEY JANUARY 1, 1984 to DECEMBER 31, 1984

ANALYSIS AND LOWER VUABER OF
MEDIUM OR PATHWA TOTAL NUMBER  LIMIT OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN _ CONTROL LOCATION(S)  NONROUT INE
SAMPLED OF ANALYSES DETECTION MEAN® ¢ NAME MEAN MEAN REPORTHD
(UNIT OF MEASUREMENT) PERPORMED (LLD) * (RANGE) DISTANCE AND DIRECTION ( RANGE) (RANGE) MEASURI MENTS
Alr Particulates Alpha 424 0.6 2.0 (315/371) 16EL 4.1 mi NNw 2.2 (50/53) 2.0 (51/53) 0
e~ pcimt) (0.7-4.7) (0.8-4.7) (0.8-3.7)
Beta a2 3.00%e 24 3N/370) 161 4.1 mi NN 26 (53/53) 24 (53/53) 0
(10-44) (12-43) (6.0-41)
Sr-69 32 0.2 “LLD ) 110 mi NE 1.1 {(1/4) Llo(/e) 0
(1.1) (1.1)
$r-90 32 0.1 <LLD - <LLD <LLD o
amma
Be-7 2 - 64 (28/28) S0l 3.5 mi E 73 (4/4) 60 (4/4) 0
(52-79) (63-179) (52-69)
Cr-51 28 1.9 2.0 (1/20) 282 0.4 mi NNE 2.0 (1/4) <LLD 0
- (2.0) (2.0)
wn Mn-54 32 0.1 0.7 (1/28) 16E1 4.1 mi NNwW 0.7 (1/4) <LLD 0
0.7 (0.7 .
Co-58 32 0.2 0.3 (1/28) 282 0.4 mi NNE 0.3 (1/4) <LLD 0
(6.3) 0.3
Fe-59 32 0.3 1.0 (1/28) 581 1.0 mi B 1.0 (1/4) <LLD 0
(1.0) (1.0)
Te-129 28 2.5 15 (1/260) 581 1.0 mi B 15 (/) <LLD 0
(15) (15)
Ra-226 32 0.4 0.9 (1/28) 161 4.1 mi NNW 0.9 (1/4) <LLD
0.9) (0.9)
™-232 28 1.0 1.4 (2/24) 161 4.1 mi MW 1.6 (1/4) <iLlD ’
(1.3-1.6) (1.6)
Air lodine 1-131 424 4.1 <LLD - <LLD <LLD 0

(1073 pcimd)




{1] Radiation Management Corporation. "Salem Nuclear Generating Station -
Radiological Environmental Monitoring Program - 1973". RMC-TR-74-09,
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(2] Radiation Management Corporation. ™“Artificial! I:land Radiological
Environmental Monitoring Program - 1974 Annual Report™, RMC-TR-75-04,
1975.

(3] Radiation Management Corporation. “Artificial Is'and Radiological
Environmental Monitoring Program - 1975 Annual Report™. RMC-TR-76-04,
1976.

[4] Radiation Management Corporation. "Artificial Island Radiological
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1976". RMC-TR-77-03, 197s.

[5] Radiation Management Corporation. "Artificial Island Radiological
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RMC-TR-77-02, 1977.

[6] Radiation Management Corporation. “Artificial Island Radioclogical
Environmental Monitoring Program - 1977 Annual Report®™. RMC-TR-78-04A,
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[7] Radiation Management Corporation. "Artificial Island Radiological
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1981.

(10) Radiation Management Corporation. "Artificial Island Radiological
Environmental Monitoring Program - 1981 Annual Report®. RMC-TR-82-01,
1982.

[11) Radiation Management Corporation. "Artificial Island Radiological
Environmental Monitoring Program - 1982 Annual Report". RMC-TR-83-03,
1983,

[12] PSE&G Research Corporation, Research and Testing Laboratory.
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Annual Report®. RTL-ENV-84-01, 1984.
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PROGRAM DEVIATIONS

The January surface water sample from all five locations was
unavailable due to icing conditions on the river.

The second semi-annual collection of muskrat samples was not
obtained. Muskrats are normally trapped during November and
December each year. However, in 1984, because of weather con-
ditions and the poor quality of the pelts, muskrats were not
available from the trappers.

The second semi-annual collection of beef and bovine thyroid
samples was not obtained. Farmers from whose animals the samples
are normally obtained did not slaughter from July through
December 1984.

Direct radiation measurement results from location 652 for

September and the third guarter are unavailable; TLDs were
missing from the field location.

CONCLUSIONS

The Radiological Environmental Monitoring Program for Salem
Generating Station was conducted during 1984 in accordance with
the SGS Environmental Technical Specifications. The objectives
of the program were met during this period. The data collected
assists in demonstrating that SGS Units One and Two were operated
in compliance with Environmental Technical Specifications,

From the results obtained, it can be concluded that the levels
and fluctuations of radioactivity in environmental samples were
as expected for an estuarine environment., Ambient radiation
levels were relatively low, averaging about 6.0 mrad/std. month.
Except for the Co-58 and Co-60 seen in one sediment/benthic
organism sample which did not appear in subsequent analyses of
any of the estuarine samples, no unusual radiological character-
istics were observed in the environs of Artifical Island. The
operation of SGS Units #1 and #2 had no significant effect on
the radiological characteristics of the environs of Artifical
Island.
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Tritium activity in the aqueous fraction of the flesh was
detected only in the second semi-annual samples at levels of 300
and 600 pCi/kg-wet with an average of 450 pCi/kg=-dry.

Benthic Organisms and Sediment (Tables C-29, C-30)

As required by the Technical Specifications, benthic organisms
were sepirated from the bottom sediment and analyzed for Sr-89
and -90, and gamma emitters. Sr-89 and -90 were not detected in
any of the samples. The gamma emitter Ra-226 was found in one
sampie. It should be noted that, due to the very small sample
si~es for all samples (0.1 gram to 0.25 gram dry), satisfactory
scrontium and gamma sensitivities could not be achieved. The
small sample size was also responsible for the extremely high
2-sigma uncertainty for the gamma emitter found.

The benthos samples, which consist of sediment and assoclated
benthic organisms, were collected at the same locations as the
benthic organisms, and sample sizes are large enough to obtain
more reliable results. Sediment was analyzed for Sr-90 and
gamma emitters. The sensitivity requirements of the Salem
Environmental Technical Specifications were met.

Levels of Sr-90 were below LLD (<19 to <39 pCi/kg=dry) in all
eight samples analyzed. Results of gamma spectrometry indicated
the presence of naturally-occurring K-40, Ra-226, and Th-232 1in
all eight samples with averages of 12000, 910, and 770
pCi/kg-dry respectively. Concentrations of the gamma emitters
Mn-54, Co-58, Co-60 and Cs-137 were also detected. Trace
gquantities of these isotopes were found in releases from the
Salem station during 1984 and reported in the semiannual
Radioactive Effluent Release Report [(21]. The concentrations of
Co-58 and Co-60 at location 11Al for the sample collected May
21, 1984 were 300 pCi/kg-dry and 520 pCi/kg-dry, respectively.
These levels were ten times higher than levels measured at
control location 12Cl, which were <29 pCi/k3-dry for Co-58 and
40 pCi/kg~-dry for Co-60. 1In accordance with our Technical
Specifications these results were reported to the USNRC after
the results were confirmed by reanalysis. There was no
indication of unusual levels of these radionuclides in any of
the other estuarine samples for either semiannual period.
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Fish (Tables C-26, C=27)

Edible species of fish were collected semi-annually at three
locations and analyzed for tritium and gamna emitters (flesh)
and for strontium-89 and -90 (bones). Sampies included spotted
hake, channel catfish, white perch, summer flounder, brown bull-
head, weakfish and bluefish.

Gamma spectrometry of these samples indicated K-40 in all six
samples at an average concentration of 24C0 pCi/kg-wet with a

range of 1200 to 3300 pCi/kg-wet., Cs-137 was noted in one sample

at 16 pCi/kg-wet, with LLD sensitivities for the other five
samples from <6.2 to <14 pCi/kg-wet,

All six bone samples analyzed for Sr-89 were below LLD of <41 to
<190 pCi/kg-dry. Five of the six semi-annual samples analyzed
for Sr-90 had detectable concentrations ranging from 62 to 1000
pCi/kg=-dry with an average of 380 pCi/kg-dry, the sixth sample
was <38 pCi/kg=-ary. In 1983 the Sr-90 concentration for three
of six samples ranged from 110 to 600 pCi/kg-dry with an average
of 347 pCi/kg=-dry. The maximum level detected during the pre
operational period was 940 pCi/kg=-dry with an average of 335
pCi/kg=-dry.

Tritium analyses were performed on both agqueous and organic
fractions of the flesh portions of these samples. Three of the
Ssix samples analyzed for the aqueous fraction of tritium showed
detectable activity of 400 pCi/L at the outfall station: 1llAl,
400 pCi/L at the downstream station: 7El, and 300 pCi/L at the
control station: 12Cl. Only one sample, the control location,
had a detectable concentration of tritium for the organic
fraction with a result of 120 pCi/L. These results probaoly
cannot be attributed to plant operation since the closest
indicator station had a level of tritium in the agqueous fraction
comparable to the other two stations and no detectable tritium
in the organic fraction.

Blue Crab (Table C-28)

Blue crab samples, collected semi-annually at two locations,
were analyzed for gamma emitters, Sr-89 and -90, and tritium in
the aqueous fraction. The shells were also analyzed for Sr-89
and -90.

A trace of Co-60 in one sample and K-40 in all four samples were
the only gamma emitters detected. K-40 levels ranged from 1900
to 2300 pCi/kg-wet with an average of 2100 pCi/kg-wet,

Sr-89 was not detected in either the flesh or the shell. 8r-9%0

was detected in all four of the shell samples at concentrations
of 390 to 860 pCi/kg=-dry with an average of 610 pCi/kg=-dry.
Preoperational average for the shell was 614 pCi/kg-dry.
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FIGURE SA

AVERAGE CONCENTRATIONS OF TRITIUM IN THE DELAWARE RIVER
IN THE VICINITY OF ARTIFICIAL ISLAND, 1983 THROUGH 1984
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FIGURE S

AVERAGE CONCENTRATIONS OF TRITIUM IN THE DELAWARE RIVER
IN THE VICINITY OF ARTIFICIAL ISLAND, 1973 THROUGH 1984
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FIGURE 4A

AVERAGE CONCENTRATIONS OF BETA EMITTERS AND POTASSIUM—-40
IN THE DELAWARE RIVER IN THE VICINITY OF ARTIFICIAL ISLAND,
19835 THROUGH 1984
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FIGURE 4

AVERAGE CONCENTRATIONS OF BETA EMITTERS AND POTASSIUM—-40
IN THE DELAWARE RIVER IN THE VICINITY OF ARTIFICIAL !SLAND,
1973 THROUGH 1984
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Agquatic

Surface water (Tables C-21, C=-22, C=-23, C=-24, C=25)

Surface water samples were collected monthly at five locations
1n the Delaware estuary, except for the January samples which
were unavailable due to icing conditions on the river. One
location is at the outfall area, another 1is downstream from the
outfall area, and another 1is directly west of the outfall area
at the mouth of the Appoquinimink River. Two upstream locations
are in the Delaware River and at the mouth of the Chesapeake and
Delaware Canal, the latter being sampled when the flow is from
the Canal into the river. Station 12Cl, at the mouth of the
Appoquinimink River, serves as the operational control. All
surface water samples were analyzed monthly for gross alpha and
gross beta emitters, tritium, and gamma emitters., Quarterly
composites were analyzed for Sr-89 and Sr-90.

Alpha concentrations were detected in eleven of the 44 indicator
samples and in five of the eleven control samples. Levels ranged
from 1.6 to 7.0 pCi/L. All the other samples were at or below

the LLD, which ranged from <1.3 to <3.9. Beta concentrations

for the indicator stations ranged from 3.2 pCi/L to 140 pCi/L
with an average of 41 pCi/L, and, for the control station, from
4.3 pCi/L to 88 pCi/L with an average of 37 pCi/L. Nearly all

of the beta activity was contributed by K-40, a natural component
of salt and brackish waters, as illustrated in Figure 4, which
compares averaged gross beta and K-40 concentrations.

Tritium analysis for the indicator stations ranged from 130 to
250 pCi/L. The average of the nine indicator samples with
detectable levels of tritium was 164 pCi/L. Tritium was detected
in two of the eleven control samples and ranged from 130 to 140
pCi/L with an average of 135 pCi/L. Levels for the years 1973
through 1984 are plotted in Figure 5.

Gamma spectrometric analysis of surface water sampl<s showed
detectable concentrations in 44 of the 55 samples. The average
K-40 concentration at the indicator stations was 61 pCi/L vith a
range of 9.7 to 140 pCi/L. Average K-40 concentration at the
control station was 60 pCi/L with a range of 16 to 110 pCi/L.
Traces of Mn-54, Co-60, Cs-137, La-140, Ra-226 and Th-232 were
detected at levels near or below the LLD in 15 of the 55 samples
analyzed.

Strontium-89 was detected in one of sixteen indicator station
samples at 1.3 pCi/L, none was detected in the four control
station samples. The LLD sensitivities ranged from <0.5 to <l.4
pCi/L. 8Sr-90 was not detected in any of the twenty samples; LLD
sensitivities ranged from <0.4 to <0.7 pCi/L.
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411 sai.poles contained K-40 at concentrations from 1700 to 3000
pCi/kg-wet, with an average for all samples of 2100 pCi/kg-wet.
A trace of Ra-226 was seen 1n one control station pepper sample
and a trace of Th-232 was detected 1n an i1ndicator station
cabbage sample. No other gamma emitters were detected 1in these
food products.

Game (Table C-19)

I'wo muskrat samples were collected in January. Bones from both
samples were analyzed for Sr-89 and -90 while the flesh was
analyzed for gamma emitters. Sr-89 was not found in either of
the samples; Sr-89 LLD's were <100 and <160 pCi/kg-dry. Sr-90
was found in both samples at levels of 230 and 810 pCi/kg=-dry.
These le¢vels, while higher than in 1983, were significantly
below those seen in the preoperational program. Gamma scans of
the flesh indicated the presence of naturally-occurring K-40, 1in
both samples at levels of 2400 and 3000 pCi/kg-wet; and Cs-137
in one sample at 5.6 pCi/kg-wet.

Beef and Bovine Thyroid (Table C-19)

One beef sample and the thyroid glands were collected in
February. Analysis of the flesh for gamma emitters indicated
only the presence of naturally-occurring K-40 at a concentration
of 2500 pCi/kg-wet, and Ra-226 at a level of 9.3 pCi/kg~-wet.

Analysis of the thyroid glands for gamma emitters indicated only
K-4" at a concentration of 1200 pCi/kg-wet. No detectable
concentrations of I-131 were found.

Fodder Crops (Table C-20)

Samples of crops normally used as cattle feed were collected at
six locations where these products may be a significant element
in the food-chain pathway. Five of the locations are milk
sampling stations, and the sixth supplied a beef/thyroid sample.
Samples collected for wet gamma analysis included hay, corn
silage, green chop, and soybeans.

K-40 was detected in all of the ten samples at concentrations
from 2000 to 14000 pCi/kg-wet, with an average of 6700 pCi/
kg-wet, Be-7, from the atmosphere, was found in seven of the
samples at concentrations from 260 to 1400 pCi/kg-wet, with an
average of 390 pCi/kg-wet. Traces of RrRa-226 or Th-232 were
detected in hay, and soybeans at one indicator station. Nothing
is known of the composition of fertilizers which may have been
applied to the soil in which these crops were grown.
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Gamma spectrometry showed detectable levels of K-40 in six of

the eight indicator samples at an average concentration of 12
pCi/L with a range of 11 to 14 pCi/L. One control station sample
had detectable K-40 at 6.3 pCi/L which was below the LLD values
of <8.6 to <9.9 pCi/L. Traces of Ra-226 were detected 1n three
samples at levels near or below the LLD values of the other nine
samples.

Potable Water (Tables C-16, C-17)

Both raw and treated water samples were collected from the Salem
water treatment plant. Each consisted of daily aliquots com-
posited into a monthly sample. The ruaw water source for thnis
plant is Laurel Lake and adjacent wells, Each sample was
analyzed for gross alpha, gross beta, potassium-40, and tritium,
Quarterly composites of raw and treated were analyzed for Sr-89,
-90, and gamma emitters,

Detectapole alpha activity was noted in six raw and four treated
water samples with ranges of 1.2 to 4.5 pCi/L (raw), and 1.0 to
1.6 pCi/L (treated). This resulted in an average activity of
2.4 pCi/L for the raw and 1.3 pCi/L for the treated potable
waters. Beta activity was observed in all 24 of the monthly
samples with ranges of 1.5 to 3.8 pCi/L (raw), and 1.7 to 3.4
(treated), and averages of 2.6 pCi/L (raw) and 2.4 pCi/L
(treated). K-40 concentrations for raw and treated samples were
practically identical and were lower than the beta activity in
all cases. The K-40 average for both the raw and treated
samples was 1.5 pCi/L. Tiitium activity was observed in four of
the twenty-four ranging from 140 to 250 pCi/L.

Sr-90 was observed in one of the quarterly raw water composites
at 0.3 pCi/L; no Sr-89 was found. LLD's ranged from 0.4 to 0.9
pCi/L for Sr-89, and from 0.3 to 0.8 pCi/L for Sr-90. K=-40 (via
gamma spectrometry) was detected in the second quarter treated
water composite at 7.4 pCi/L.

Food Products (Table C-18)

A variety of food products grown in the area for human consump-
tion were sampled. These included sweet corn, peppers, aspara-
gus, cabbage, and tomatoes. Each sample was analyzed for Sr-89,
Sr-90, and gamma emitters. Sr-89 was not found in any of the
seventeen samples; Sr-89 LLD's rangec from <2.8 to <20 pCi/kg-
wet. Sr-90 was detected in eight of the seventeen samples with
activities ranging from 1.8 to 32 pCi/kg-wet. These activities
were detected in one sweet corn (control location), one pepper
(control location), three cabbage (two indicator, one control
location), and three tomatoe (two indicator, one control loca-
tion) samples. Sr-90 LLD's ranged from <1.8 to <6.1 pCi/kg-wet,
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FIGURE 3A

AVERAGE CONCENTRATIONS OF IODINE—131 IN MILK
IN THE VICINITY OF ARTIFICIAL ISLAND, 1983 THROUGH 1984

100
e e i i i f f I { * Z
—F—F—F—— . — ——
4 R v 4 +
| O A N SN S ; + + }
1 ! * { . f
[ | T .
o S ] L1 ]
| " i
| | |
wi——1—— ¢ '
i B A e =t
R b — - . -+ Y + f
z - —— ——— 4 + + I + ? Y
h—— 4+ — 4 — 1 + T 4 + 1 + — v
\t\ bt e 4 + 4[1 + + T f
LC)L — T + ‘l v “ T 4
- e e —t ¢ v{r R + % +
’ |
| L
1 —t— D —4 1[ 4 <L $ [ ’
s I as o mm e Bl
+ . — - — 4 v t * T
—1 I —t
= . - | | * + +
— t t ' f 4 +
—_— i | ‘ ! ‘ |
* - T
| | | ] | | ;
1 T +——t 4 t $ 1
] | |
0. -y ) * Y Y Al pr—— P T : 2 T g
JFMAMJJASONDIJFMAMIJASONDIFMAMIJASONDIFMAMIJASOND
1983 1984 1985 198¢ 1987



LE

ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

SALEM NUCLEAR GENERATING STATION

SALEM COUNTY, NEW JERSEY

JANUARY |,

DOCKET NO.

50-272/-311

1984 to DECEMBER 31, 1984

ANALYSIS AND LOWER
MEDIUM OR PATHWAY TOTAL NUMBER LINIT OF ALL INDICATOR LOCATIONS
SAMPLED OF ANALYSES DETECTION MEAN**
(UNIT OF MEASUREMENT) PERFORMED (LLD) * (RANGE)
Milk I-13 144 0.1 <LLD
(pCL/L)
Sr-89 72 0.8 <LLD
Sr-9%0 72 - 1.4 (60/60)
(1.2-5.3)
 Amma
Na-22 72 0.5 <LLD
K-40 72 1347 (60/60)
(1200-15%00)
Mn-54 2 0.8 2.4 (1/60)
(2.4)
Cs~-137 72 1.3 3.1 (11/60)
(1.8-6.2)
La-140 72 0.6 2.4 (1/60)
(2.4)
Ra-226 2 2.5 5.8 (3/60)
(5.1-6.5)
T™-232 12 3.6 13 (1/60)
(13
Well Water Alpha ié 0.6 1.4 (8/2¢)
(pCi/L) (0.9-2.0)
Beta ie 1.000e 10 (24/24)
(2.9-17)
K-40 36 - 11 (24/24)
(2.8-28)
8-3 s 130 <LLD
Sr-8% 12 0.4 0.9 (L/8)
(0.9)
Sc-90 12 0.4 <LLD
amms
K-40 12 6.4 12 (6/8)
(11-14)
Ra-226 12 0.7 1.3 (/8

(0.6-2.1)

DISTANCE AND DIRECTION

5¥2

3G

e

La¥]

5K2

5¥2

15F1

501

S0l

Sol

83

7.0 mi

17 mi

6.3 mi

5.5 =i

7.0 =i

7.0 mi

5.4 ai

7.0 mi

700 ft

3.5 mi

3.5 mi

700 fe

1.5 mi

700 ft

NUMBER OF
__ _LOCATION WITH HIGHEST MEAN CONTROL LOCATION(S) NONROUT INE
MEAN MEAN REPORTED
(RANGE) { RANGE) MEASUREMENTS
< LLD <LLD 0
<LLD <LLD 0
E 3.8 (12/12) 3.2 (12/12) 0
(1.8-5.13) (2.2-4.9)
2.1 (1/12) 2.1 (/%2 0
(2.1) (2.1)
NNE 1383 (12/12) 1350 (12/12) 0
(1300-1400) (1300-15%00)
WNw 2.4 (1/12) <LLD )
(2.4)
E 1.4 (8/12) <LLD 0
(1.8-6.2)
E 2.4 (1/12) <LLD 0
(2.4)
Nw 6.5 (112 <LLD 0
(6.5)
E 13 (112 <LLD 0
(13
NNE 1.5 (4/12) <LLD 0
{1.1-2.0)
E 13 (12/12) 8.4 (12/12) 0
(12~ (6.0-10)
L3 14 112/12) s.4 (12/12) )
(6.4-28) (5.5-9.13)
<LLD <LLD
NNE 0.9 (1/8) <LLD 0
(0.9)
<LLD <LLD {
E 13 (3/4) 6.3 (1/4) 0
{12-14) (6.3)
NNE 2.1 (L /%) 1.3 (1/4) 0
(2.1) (1.3
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ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

SALEM NUCLEAR GENERATING STATIOM DOCKET NGO, 50-272/-311
SALEM COUNTY, NEW JERSEY JANUAKY |, i984 "o DECEMBER 31, 1984
ANALYSIS AND LOWER NUMRER OF
MEDIUM OR PATHWAY TOTAL NUMBER LINIT OF ALL INDICATOR LOCATIONS  LOCATION WITH MIGHEST MEAN T 108 NONKOUT [ NE
SAMPLED OF ANALYSES DETECTION MEAN®* NAME MEAN MEAN REPORTED
(UNIT OF MEASUKEMENT) PERPORMED (LLD) * ( RANGE ) DISTANCE AND DISECTION (RANGE) (RANGE) MEASUREMENTS
Potable Hater Alpha i 0.9 2.0 (10/2¢) 2F) 8.0 mi NNE 2.0 (10/2¢) No Control 0
Raw-Treated (1.0-4.5) (1.0-4.5) Locat ion
(pC1/L) Beta i 1.00ee 1.5 (/20 ir) 8.0 mi NNE .5 v No Control 0
(1.5-3.8) (1.5-3.8) Locat lon
£-40 4 - 1.5 (2400 2F3 8.0 m1 NNE 1.5 (24/24) & Control 0
(1.1-2.0) (1.1-2.0) Locat ton
L2 ] 4 120 178 w20 2F3 8.0 mi NNE 172 8/24) No Control 0
(140-250) (140-250) Location
Sr-89 L 0.4 <LiD - <LLD Mo Control 0
Location
Sc-90 L] 0.3 0.3 (L/8) 2F3 8.0 »i NNE 0.3 (1/®) No Control 0
0.3 0.3) wocat lon
(e o
K-40 L] 5.9 7.4 (/) iF3 8.0 mi NNE 7.4 (1/8) No Control 0
(7.4 (7.4) Location
Fruit & Vegetables Sr-89% 17 .8 < LLD - <LLD <LLD 0
(pCL /kg-~wet)
Sr-90 17 1.8 1S (4/10) 4F1 S.1 =i ENE 12 (/2 6.9 (/1) ]
(2.7-32) (3 (1.8-12)
amas
K-40 17 - 2140 (10100 4rl S.1 mi ENE 300 (2/0) 2114 (O/M) o
(1700-2700) (1900-2700) (1790-3000)
L4F) S.4 mi ww 2300 (2/2)
(2000-2600)
Ra-226 17 i.0 <LLD M5 25 mi NE 9 /e ®» 0/ 0
4% (49)
™-232 17 4.8 16 (L/10) 4FL 5.1 =i ENE 16 (/) <LLD Q
(is) (16)




ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
SALEM NUCLEAR GENERATING STATION DOCKET MO, 50-272/-31

SALEM COUNTY, NEW JERSEY JANUARY 1, 1984 to DECEMRER 31, 1984

ANALYSIS AND LOWER NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER LIMIT OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION(S) NONROUT I NE
SAMPLED OF ANALYSES DETECTION MEAN®* NAME MEAN MEAN REPORTED
(UNIT OF MEASUREMENT) PERPORMED (LLD) * (RANGE ) DISTANCE AND DIRECTION ( RANGE ) ( RANGE) MEASUREMENTS
e S¢ -89 2 10C <LiD < LLD <LLD 0
(pCL /kg~dry) (bones)
Sr-90 i - 810 (1/1) JEL 4.1 »1 NE 810 (i/1) 290 (1/1) 0
(bones) (810) (810) (290)
(PpCL kg ~wet ) LX)
(flesh)
K-40 2 3000 (1/1) JIEL 4.1 mi KB 310000 (1/1) 2400 (1/)) 0
(3600) (3000) (2400)
Ca-137 2 7.7 <LLD L1D1 3.5 =i Sw 5.6 (1/1) 5.6 (1/1) 0
i5.6) (5.6)
‘s Seel N
(PCL /' kg-wer ) K-40 1 - 2500 (1/1) JEL 4.1 mi NE 2%00 (/1) No Control e
(2500) {2500) Location
Ra-226 1 - 9.3 (/1) JEl 4.1 mi NE 9.3 (1/%) No Control 0
9.3 (9.3) Locat ion
Bovine Thyroid L
(PCL/Rg-wet ) K-40 i 1200 (1/1) JE]l 4.1 mi NE 1200 (1/1) No Control
{1200) (1200) Locat ion
PFodder Crops amma
pCL Rkg-wet) Be-7 10 1% 537 (&/8) ISFL 5.4 il Nw 830 2/ 260 (1/2) 0
(260-1400) (260-1400) (260)
K-40 10 6287 (8/8) JEIL 4.1 m1 NE 13000 (1/1) 8350 (2/2)
(7000-13000) (13000) (2700-14000)
Ra- 226 10 ie a1 /e IS5FL 5.4 m1 Nw o (1/% < LiD
(41) (41)
™-232 i0 27 5 (1/8) ISFL 5.4 mi W 5 1/ <Lib
(%) (95



ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

SALEM NUCLEAR GENERATING STATION DOCKET WO. $0-272/-311
SALEM CUUNTY, NEW JERSEY JANUARY 1, 1984 to DECEMBER )1, 1984
ANALYSIS AND LOWER NUMBE).
MEDIUM OR PATHWAY TOTAL MUMBER  LINIT OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN  CONTROL LOCATION(S)  NONR - %%
SAMPLED OF ANALYSES DETECTION MEAN® * NANE MEAN MEAN PEF. 7D
(UNIT OF MEASUREMENT) PERPURMED (LLD) * (RANGE) DISTANCE AND DIRECTION (RANGE ) (RANGE) MEASU B g~
Surface Water Alpha 55 1.3 3.1 (11/44) 12C1 2.5 mi WSW 5.2 (5/11) 5.2 (5/11)
(PCi/L) (1.6-5.2) (3.4-7.0) (3.4-7.0)
Beta 55 3.0 4l (43/44) ML 4.5 mi SE 87 (11/11) 17 1AL
(3.2-140) (¥.3-140) (4.3-88)
w3 ss 120 164 (9/44) 172 7.1 mi ¥ 197 (3/11) 135 (2/11)
(130-250) (150-250) (130-140)
Sc-89 20 0.5 1.3 (1/16) L6FL 6.9 mi NNw 1.3 (1/4) <LLD o
1.3 (1.3)
8z-9) 20 0.4 < LLD - <LLD <LLD 0
s
X-40 ss 6.7 61 (34/44) 71 4.5 mi SE 74 (10/11) 60 (7141) 0
(9.7-140) (20-140) (16-110)
= Mn-54 55 0.3 0.7 (1/48) LIAL 0.2 mi SW 0.7 (1/11) <LLD 0
o 0.7 0.7
Co-60 55 0.2 0.6 (1/44) 721 4.5 mi SE 0.6 (1/11) <LLD 0
(0.6) {0.6)
Cs-137 5% 0.3 <LiD 12C1 2.5 mi wWSW 0.5 (1AL 0.5 (1/11) 0
(0.5) (0.5
La-140 55 0.3 1.2 (1/44) 11AL 0.2 mi SW 1.2 (1AL uin 0
(1.2) (1.2)
Ra-226 55 0.% 1.0 (6/84) TEL 4.5 mi SE 1.2 (2/1)) 1.2 /711 0
(0.6-1.5) 10.9-1.5) (1.0-1.3)
LIAL 0.2 mi SW 1.2 (111
1.2)
™-232 55 1.3 1.7 (5/44) P2 7.1 mi W 2.0 (2/11) 1.6 211 c
(0.9-2.1) (2.0-2.1) (1.2-1.9)




ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

SALEM NUCLEAR GENERATING STATION DOTKET WO, 50-272/-311
SALEM COUNTY, NEW JERSEY JANUARY 1, 1984 to DECEMBER 31, 1984
ANALYSIS AND LOWER NUMBER OF
MEDIUM OR PATHMWAY TOTAL NUMBER LINIT OF ALL INDICATOR LOCATIONS — LOCATION WITH HIGHEST MEAN CONTROL LOCATION(S) NONROUT INE
SAMPLED OF ANALYSES DETECTION MEAN** NAME MEAN MEAN REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) * ( RANGE) DISTANCE AND DIRECTION ( RANGE) ({ RANGE) MEASUREMENTS
Bdible Fish Sc-89 ) 4l <LLD - <LLD <LLD 0
(PCL /Rg-dry) (bones)
Sr-90 6 38 3 (e 1201 2.5 mi wWSwW 615 (1/2) 615 (\/2) 0
(bones) (62-730) (230-1000) (230-1000)
(pCi/Rg-wet) H-3 ® 50 400 (2/0) TEl 4.5 mi SE 400 (1/2) 306 (1/2) [4
(agqueous) (400-400) (400) (300)
PlAL 0.2 mi SW 400 (L/2)
(400)
-3 ® 50 <LLD 1200 2.5 mi wWSw 120 (A /2) 120 (W/) 0
(organic) (120) (120)
amms
K-40 L] 2600 (4/0) TEl 4.5 mi SE 31300 (2/2) 1900 (2/2) 0
- (1200-13300) (3300-3300) (1400-2400)
o Cs~137 3 6.2 16 (1/4) 11Al €.2 »i 5w 16 (1/2) <LLD 0
(16) (16)
Blue Crabs Sr-89 4 88 <LLD - <LLD <LLD 0
(pCil/Rg-dry) (shells)
Sr-90 B - 600 (2/2) 12C1 3.5 mi wWSwW 625 (2/2) 625 (2/2) 4]
(shells) (580-620) (390-860) (390-860)
(pCL/Rg-wet) -3 4 50 600 (1/2) LIAL 0.2 m1 5w $00 (1/2) 300 (1/2) 0
(flesh) (600) (600) (300)
Sc-89 4 4 <LLD - < LLD <LLD 0
(tlesh)
Sr-90 ‘ 6 < LLD <LLD ] o
(flesh)
samma
K-40 B - 2200 (2/2) LIAL 0.2 m1 SW 2200 (2.2, 1950 (2/2) 0
12100~-2300) 12100-2300) (1900~2000)
co-60 ‘4 i 4 (VY LIAL 0.2 mi Sw 4 (/) <LLD 0

(24) (24)



ARTIFICIAL ISLAND RADIOLOGICAL ENVIRONMENTA MONITORING PROGRAM SUMMARY
SALEM NUCLEAR GENERATING STATION DOCKET NO. S0-272/-311

SALEM COUNTY, NEW JERSEY JANUARY 1, 1984 to DECEMBER 31, 1984

ANALYSIS AND LUWER NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER LIMIT OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN 3 CONTROL LOCATION (S NONROUT INE
SAMPLED OF ANALYSES DETECTION MEAN®* NAME MEAN MEAN REPORTED
(UNIT OF MEASUREMENT) PERPORMED (LLD) * ( RANGE) DISTANCE AND DIRECTION (RANGE) ( RANGE) MEASUREMENTS
Benthic Organisms Sc-89 L) 600 <LLD - <LLD <LLD 0
(pCL /kg-dry)
Sc-90 8 1800 <LLD - <LLD <D 0
amms
Ra-226 @ 24000 23000 (1/6) 11AL 0.2 mi L4 23000 (1/2) <LLD 0
{23000) (23000)
Sediment Scr-9%0 " is <LLD - <LLD <LLD 0
(pCL/kg-dry)
>~ Gamma
N Be-7 L) 140 877 (3/6) LIAL 0.2 mi Sw 1300 (1/2) <LLD 0
(330-1300) (1300)
K-40 8 - 11783 (6/6) L6FL 6.9 mi NNW 15000 (2/2) 13000 (2/2) 0
(4700-15000) (15000~15000) (12000-14000)
Mn-54 L] 17 47 (3/6) 1iAl 0.2 wi Sw 87 (M /) 25 (1/2) 0
(22-87) (87) (4%)
Co~-58 L] 22 158 (3/6) 11Al 0.2 mi Sw 186 (2/2) <LLD 1
(73~300) (73-300)
Co~-60 8 32 184 (6/6) LIAL 0.2 mi SW 350 (2/2) 40 (/2 1
(22~520) (180-520) (40)
Ce-137 ] 26 108 (5/6) 11Al 0.2 mi 5w 180 (1L/2) 26 (2/2) 0
(26-180) (180) (19-32)
Ra-226 L] - 883 (8/6) JEL 4.5 ml SE 1140 (2/2) 995 (2/2) 0
(430-1300) (980-1300) (790-1200)
T™-232 8 - 742 (6/6) 16FL 6.9 mi NNW 930 (2/2) 845 (2/2) 0
(340-980) (900-960) (770-920)

* LLD listed is the lowest calculated LLD during the reporting period.

** Mean calculated using values above LLD only.
sas Typical LID value.

Fraction of r.asurements above LLD are in parentheses.
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APPENDIX B
Sample Designation
The PSE&G Research Corporation identifies samples by a three part code. The

first two letters are the power station identification code, in this case
"SA®". The next three letters are for the media sampled.

AIO = Air Iodine GAM = Game

APT = Air Particulates IDM = Immersion Dose (TLD)

ECH = Hard Shell Blue Crab MLK = Milk

ESB = Benthic Organisms PWR = Potable Water (Raw)

ESF = Edible Fish PAT = Potable Water (Treated)
ESS = Sediment RWA = Rain Water

FPB = Beef SWA = Surface Water

FPV = Food Products, Various THB = Bovine Thyroid

FPG = Grains VGT = Fodder Crops; Vegetation
FPL = Green Leafy Vegetables WWA = Well Water

The last fcur symbols are a location code based on direction and distance
from the site. Of these, the first two represent each of the sixteen angular
sectors of 22.5 degrees centered about the reactor site. Sector one is
divided evenly by the north axis and other sectors are numbered in a clock~-
wise direction; i.e., 2=NNE, 3=NE, 4=ENE, etc. The next digit is a letter
which represents the radial distance from the plant:

4-5 miles off-site

5-10 miles off-site
10-20 miles ~ff-site
>20 miles off-site

On-site location

0-1 miles off-site
1-2 miles off-site
2-3 miles off-site
3-4 miles off-site

oOn w>» n
L I B B
T Omm
U I

The last number is the station numerical designation within each sector and
zone; €.9., 1,2,3,... For example, the designation SA-WWA-5D1 would indicate
a sample in the SGS program (SA), consisting of well water (WWA), which had
been collected in sector number 5, centered at 90° (due east) with respect to
the reactor site at a radial distance of 3 to 4 miles otf-site, (therefore,
radial distance D). The number 1 indicates that this is sampling station #1
in that particular sector.

45



Sampling Locations

All 1984 sampling locations and specific information about the

individual

locations are given in Table B-l. Maps B+l and B-2 show the locations of

sampling stations with respect to the site.

TABLE B-1
STATION
CODE STATION LOCATION SAMPLE TYPES
282 0.4 mi. NNE of vent AIO,APT,IDM
283 700 ft. NNE of vent; fresh water holding tank WWA
581 1.0 mi., E of vent; site access road ALO,APT,IDM
652 0.2 mi. ESE of vent; observation bldg. 1DM
181 0.12 mi. SE of vent; station personnel gate IDM
1981 0.14 mi. SSW of vent; site shocteline DM
1181 0.09 mi. SW of vent; site shoreline IDM
11Al 0.2 mi. SW of vent; outfall area ECH,ESB,ESF,
ESS, SWA
12C1 2.5 mi. WSW of vent; west bank of Delaware River ECH,ESB ,ESF,
ESS, SWA
402 3.7 mi. ENE of vent; Alloway Creek Nuck Road IDM
SD1 3.5 mi. E of vent; local farm AIO,APT,FPV,
DM, WWA
10D1 3.9 mi. SSW of vent; Taylor's Brldge Spur ALO,APT,IDM
1101 3.5 mi., SW of vent GAM
i4D1 3.4 mi. WNW of vent; 3ay View, Delaware 1DM
2El 4.4 mi. NNE of vent; local farm FPV, 1DM
JEl 4.1 mi, NE of vent; local farm FPB,FPG,GAM, IDM,
THE , WWA
7E1 4.5 mi. SE of vent; 1 mi. W of Mad Horse Creek ESB,E8F ,ES5, SWA
9El 4.2 mi. 8 of vent DM
11E2 5.0 mi. SW of vent 1DM
46
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TABLE B~-1 (cont'd)

STATION
CODE STATION LOCATION SAMPLE TYPES
13F3 9.3 mi. W of ver.t; Redding Middle School, IDM
Middletown, DE
13F4 9.8 mi. W of vent; Middletown, Delaware IDM
14F1 5.5 mi. WNW of vent; local farm MLK ,VGT
L4F2 6.6 mi. WNW of vent; Boyds Corner IDM
14F3 5.4 mi. WNW of vent; local farm FPV
15F1 5.4 mi. NW of vent; local farm FPG,MLK,VGT
15F3 5.4 mi. NW of vent IDM
16F1 6.9 mi, NNW of vent; Cs&D Canal ESB,ESS,SWA
16F2 8.1 mi. NNW of vent; Delaware City Public School IDM
1Gl 10.3 mi. N of vent; local farm FPV
1G3 19 mi. N of vent; Wilmington, De aware IDM
3Gl 17 mi. NE of vent: local farm FPG, IDM,MLK,VGT
10G1 12 mi. SSW of vent; Smyrna, Delaware IDM
16Gl 15 mi. NNW of vent; Greater Wilmington Airport IDM
3Hl 32 mi. NE of vent; National Park, N.J. IDM
3H3 110 mi. NE of vent; Research and Testing AIO,APT,IDM
Laboratory
3HS 25 mi. NE of vent; local farm FPL,FPV
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MAP B-2

OFF-SITE SAMPLING LOCATIONS
ARTIFICIAL ISLAND
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DATA TABLES

Appendix C presents the analytical results of the 1984 Artificial Island

Radiological Environmental Monitoring Program for the period of January 1 to

December 31, 1984.

TABLE OF CONTENTS

TABLE
NO. TABLE DESCRIPTION PAGE
ATMOSPHERIC ENVIRONMENT
AIR PARTICULATES
C-1 1984 Concentrations of Gross Alpha EmittersS...cveesvesssvsnenss 56
C=2 1984 Concentrations of Gross Beta EmitterS..ccccsvcsnsssncnnsas 58
C=-3 1984 Concentrations of Strontium-89 and -90 and Gamma Emitters
in Quacterly COMPOSIteS . .cicssossrsssossssssssnsssnssssssnssnss 60
AIR IODINE
C=-4 1984 Concentrations Of Io0dine=13l:ssesscsssessssssnsossnsvonsnes 62
DATES
C=5 1984 Sampling Dates for Air SampleS..ccccesssssvsssussssssossscs 64
PRECIPITATION
C-6 1984 Concentrations of Gross Alpha and Gross Beta Emitters and
B AR M e 006000 0600000060000 00RIEIEsTIEssss s iessssendsnnssss 69
Cc=-7 1984 Concentrations of Strontium-89 and -90 and Gamma Emitters
in Quarterly COMPOBILteB..ccscvssvtsnesscscrsnsosssosnsssssssosns 70
DIRECT RADIATION
THERMOLUMINESCENT DOSIMETERS
C-8 1904 QUarterly TILD MBULEBcsccssvsssvassessssssnesvnossrossosess 71
c-9 1984 Monthly TLD ReBULLS..ccsssvsvscscessssssssssssocssssssnnss 72
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DATA TABLES (cont'd.

)

TABLE
NO . TABLE DESCRIPTION PAGE
TERRESTRIAL ENVIRONMENT
MILK
C-10 1984 Concentrations Of Iodine=l3l.cssssvessssvssssssensssosnsscs 74
C=11 1984 Concentrations of Strontium=89 and =90....ccveveevvossccnns 75
C~12 1984 Concentrations of Gamma EmMICLerS.cveenesesnsssssnssssssens 76
C=13 1984 Sampling Dates for Milk SamplesS....ccvvvevcersvsvssvsonces 78
WELL WATER
C~1l4 1984 Concentrations of Gross Alpha and Gross Beta Emitters;
POCARSLUN=~40 AND TEIRiUM sscsssssssosossessssnsssnsnsssssioss 80
C=-15 1984 Concentrations of Strontium-89 and ~90 and Gamma Emitters
in QUALLSILY COMPOBILRB csccscnvssssncsssssnssunsennssssnssnns 82
POTABLE WATER
C-16 1984 Concentrations of Gross Alpha and Gross Beta Emitters;
POCABBSUR~40 ANE TEACLIUMicssvooossnssnsssvsssssnesssssonsssds 83
C=17 1984 Concentrations of Strontium-89 and -90 and Gamma Emitters
N QUACERL1Y CONPOBIREB . sssscicsssossssnsssssssvsnssannantssss 84
FOOD PRODUCTS
C~-18 1984 Concentrations of Strontium-89 and -90 and Gamma Emitters
SN VOGOEBADLAB s s ccsosso s s oot s st sness st s ssasesnsssassssssovsssss 85
c-19 1984 Concentrations of Strontium-89 and -90 and Gamma Emitters
in Game, Meat and Bovine Thyrold.cccevevocssssssssscssssssnes 86
FODDER CROPS
C~20 1984 Concentrations of Gamma EmitterB.coeccvocvssoososssssssans 87
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DATA TABLES (count'd.)

TABLE
NO. TABLE DESCRIPTION PAGE
AQUATIC ENVIRONMENT
SURFACE WATER
Cc-21 1984 Concentrations of Gross Alpha EmittersS...cevevesvsvsssnons 88
C=-22 1984 Concentrations of GCross Beta UmitterS...ccvvvssoverssssvnns 89
C=213 1984 Concentrations Of TritiumM...ccevvvoccsonsnsnnss PR 90
C-24 1984 Concentrations of Strontium=89 and =-90...cccvevvnesnscvass 91
Cc=25 1984 Concentrations of Gamma EmitterS..cvscessscscsrasssnnnsnse " 92
EDIBLE FISH
C=-26 1984 Concentrations of Strontium-89 and -90 and Tritium.... e, 94
C=27 1984 Concentrations of Gamma EmitterS.cesvevcccasvsnsnssvsssnsnis 95
BLUE CRABS
C-28 1984 Concentrations of Strontium-89 and 90; Gamma Emitters and
BEAR AN ¢ s 6065050604000 E IO T RELEP PP OEIUBEOSSENEFS IR NS S 96
BENTHIC ORGANISMS
Cc=-29 1984 Concentrations of Strontium-89 and ~90 and Gamma Emitters 97
SEDIMENT
C-30 1984 Concentrations of Strontium-90 and Gamma Emitters. .. ...« 98
SPECIAL TABLES
LLDs
C=31 1984 PSE&G Research Corporation LLDs for Gamma Spectrometry.... 99
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TABLE C-~1
1984 CONCENTRATIONS OF GROSS ALPHA EMITTERS IN AIR PARTICULATES

Results in Units of 10-3 pci/m? ¢ 2 sigma

STATION NO.

PONTH®* SA-APT-152 SA-APT-S5S1 SA-APT-5D1%* SA-APT-10DI SA-APT-16E] SA-APT-1F] SA-APT-2F2 SA-APT-3H3 AVERAGE
(Control) o

JANUARY 2.6:0.8 1.620.6 1.221.0 1.420.6 1.5t0.6 2.0:0.7 2.220.8 1.920.7 1.8:0.9
2.821.0 1.920.8 <1.0 2.70.9 2.920.9 1.520.9 1.721.1 2.6:0.9 2.121.4

2.520.9 2.12:0.8 <2.0 2.421.0 2.7:1.0 <l.1 <i.4 1.620.7 2.0t1.1

4.021.0 3.7:0.9 2.421.2 3.421.0 4.721.0 3.621.0 4.321.0 2.720.9 3.621.5

1.620.7 1.420.6 <2.0 1.0:0.6 1.620.7 1.3:20.7 0.9:0.7 1.8:0.8 1.420.8

FEBRUARY 2.120.8 1.820.7 <0.8 1.020.8 <0.8 1.32:0.7 1.421.100) 1.220.6 1.3:0.9
2.0:0.7 2.120.6 1.9:1,.0 1.5:0.6 2.720.9 2.22:0.7 2.3%0.8 3.120.8 2.2t1.0

1.120.6 0.8:0.6 1.7:1.0 1.0:0.7 0.92:0.6 <1.0 <1,0 <0.8 1.06:0.6

1.720.8 1.320.7 1.026.9 <0.6 1.3200.7 1.320.7 1.12:0.7 1.820.7 1.3:0.8

MARCH 1.220.6 1.3:0.6 <1.0 <0.8 1.620.8 1.120.6 1.420.7 2.5t1.0 i t]l.0
2.3:0.8 2,.8:0.8 1.621.2 3.621.0 3.821.0 2.3:0.9 4.4:1.1 3.120.9 3.01.8

1.200.7 0.9:0.6 1.3z1.0 <1.0 1.6:0.8 1.6:0.8 1.1:0.8 1.420.7 1.320.5

1.5:0.8 1.120.7 2.1t1.1 1.200.7 1.6:0.8 1.020.7 1.720.8 1.420.8 1.420.7

APRIL 1.420.7 1.220.6 <2.0 <0.7 1.720.7 1.520.8 2.721.0 0.920.6 1.521.3
1.120.8 1.22:0.7 <1.0 <0.9 1.0:0.8 1.0:0.8 1.520.9 1.2:0.8 1.120.4

1.420.8 1.2:0.7 <1.0 1.520.9 <1.2 <1.90 i.4:20.8 1.7:0.8 1.3:20.5

1.020.6 1.320.6 <}.0 0.7:0.5 0.8:20.6 1,6:0.7 <0.7 1.020.6 1.0:0.6

1.6:0.9 1.720.7 <1.0 1.820.9 2.320.9 1.6:20.8 2.0:0.9 1.420.8 1.7+0.8

MAY 2.921.3 2.620.9 <i.0 2.420.9 2.8:0.9 2.821.0 2.1:0.9 1.420.7 2.3t]1.4
2.621.0 1.620.7 <0.9 2.4:0.8 2.3:0.8 1.320.7 4.0:2.51) 2.0:0.7 2.1¢1.9

2.4:0.8 2.920.8 <1.0 2.520.9 2.120.9 2.020.8 2.0:0.8 1.620.6 2.123.2

1.9:0.7 1.920.7 0.9:0.8 2.520.8 1.920.7 1.520.8 1.50.8 2.22:0.8 1.821.0

JUNE 1.50.8 2.120.9 <1.6 1.720.9 1.220.9 1.4:0.8 1.8:0.9 1.50.8 1.520.7
3.620.9 2.420.8 2.121.1 3.520.9 3.2:0.8 3.521.0 4.2:1.1 3.320.9 3.2¢1.4

1.320.8 1.8:0.9 1.321.0 <1.2 2.321.1 1.420.9 1.420.9 1.420.8 1.520.7

2.0:0.8 1.820.7 1.421.0 1.620.8 2.3:0.8 1.020.7 <1.0 1.7:0.7 1.626.9

1.720.8 1.920.9 <1.0 1.2:0.8 2.521.0 1.720.9 1.920.9 2.0t1.0 j.7:0.9



TABLE C-1 (cont'd)
1984 CONCENTRATIONS OF GRUSS ALPHA EMITTERS IN AIR PARTICULATES

Results in Units of 1077 pCi/m? ¢ 2 sigma

STATION NO.
MONTH® SA-APT-252 SA-APT-5S81 SA-APT-5D1** SA-APT-10D] SA-APT-l8E] SA-APT-1F1 SA-APT-2F2 SA-APT-3IH3 AVERAGE
(Control)

JULY 2.620.8 1.8:0.7 2.0 2.0:0.8 1.920.8 2.4:0.9 2.620.9 2.6:0.8 2.220.7
3.1:0.9% 4.121.0 L.621.1 3J.420.9 3.0:0.8 2.7:0.8 2.4:0.8 2.42:0.7 2.821.5
2.320.9 1.620.7 <1.0 <1.0 1.320.8 1.220.9 1.720.9 2.020.8 1.5:0.9

<i.1 <1.1 1.0 <1.2 1.6z21.0 <1.3 1.621.0 1.020.7 -
AUGUST 2.520.9 1.420.7 1.321.1 1.320.9 2.0:0.9 2.2:1.0 1.50.8 4.820.9 1.921.2
3.2:1.0 2.6:0.9 2.3%1.3 2.1:0.8 2.9:21.0 2.521.0 2.6:1.0 2.710.9 2.6:0.7
1.920.7 3.310.9 <0.8 1.920.9 3.0:1.0 2.7:1.0 2.621.0 2.2¢0.7 2.321.6
1.520.6 1.9:0.7 <1.0 2.0:0.8 1.00.7 1.520.7 1.6:0.7 2.1t0.8 1.720.7
SEPTEMBER 3.3:0.9 2.320.7 2.0:1.3 2.8:0.9 3.1t0.9 2.520.8 2.0:0.8 2.9:0.8 2.621.0
1.520.8 <D.% <2.0 0.926.6 1.320.7 0.9:0.6 1.420.8 0.8:0.6 1.220.9
1.620.6 1.2:0.6 2.0 1.8:0.8 1.320.6 1.720.7 1.8:0.8 1.320.6 1.620.6
1.420.6 1.720.7 <1.9 2.2:0.8 1.820.7 1.220.6 1.420.6 1.9:0.8 1.6:0.8
W 1.0:0.8 <0.9 1.621.1 <1.0 <l1.0 1.2:0.8 1.2¢0.9 2.020.8 1.2:0.8

~3

OCTOBER 2.4:0.8 2.520.8 <1.0 3.2:1.0 1.520.8 2.2:0.8 2.%20,0 1.4:0.9 2.321.6
j.ozl.0 2.621.0 1.2:0.9 3.621.1 4.221.3 2.8:1.1 2.921.1 3.121.0 2.9:1.7
2.9:1.0 2.9:1.0 <i.0 2.5:1.90 2.821.1 2.9:1.0 2.5:1.0 3.7¢1.941) 2.621.5
1.420.6 1.720.7 2.7:1.2 1.2:0.6 1.620.7 1.0:0.6 1.4:0.8 1.620.7 1.621.0
NOVEMSER 1.920.8 1.720.8 1.120.5 0.920.7 1.720.9 1.820.8 2.2:0.9 1.7+0.7 1.6:0.8
«.220.7 2.020.7 }.8z1.0 1.920.7 2.4:6.7 2.3:0.8 2.420.8 1.7:0.6 2.120.5%
3.1z1.1 J.erl1.2 1.821.1 2.320.9 3.021.0 1.62:0.9 3.62}.2 2.620.9 721,95
2.420.9 3.0:1.1 3.021.3 3.2:1.0 4.321.1 2.8:1.0 2.421.0 2.220.8 2.9:1.13
DECEMBER 2.420.9 2.020.9 <1.0 1.520.8 2.021.0 2.120.9 2.020.9 2.820.9 2.001.1
1.620.7 2.4:0.8 2.021.1 2.3:0.8 3.0:0.8 2.1:0.9 2.0:0.9 2.7t0.8 2.3:0.9
2.2:0.8 2.4:0.8 <1.0 2.0:0.8 2.5:0.9 1.6:0.9 2.720.9 1.8:0.7 2.2:1.1
1.8020.7 1.320.6 4.521.2 1.0:0.7 1.720.7 1.520.7 1.420.7 1.320.6 1.6:0.9

<i.l 1.2:0.8 <1.90 <1.0 1.6:20.8 <i.1 <1.0 <i.2 -

AVERAGE 2.021.5 1.921.5 - 1.8:21.7 2.1t1.8 1.82]1.4 2.0:1.7 2.0t1.4

Grand Average 1.9:1.6

* Sampliing dates can be found i1n Table C-5.
** Results by Teledyne I[sotopes.
(1) #igh uncertainty due to low sample volume.
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TABLE <~2Z (comt'd)

1984 CONCENTRATIONS OF GROSS BETA EMITTERS IN AIR PARTICULATES

Results in Units of 107 p(l-‘-’ t 2 sigma

STATION NO.

MONTH® SA-APT-1S82 SA-APT~-581 SA-APT-5B1%" SA-APT-l0D] SA-APT-l6E! S -APT-1F] SA-APT-2F2 SA-APT-3H] AVERAGE
= T i I R (Control)
JULY 2323 i4rl 1723 2223 i41r3 2323 2213 2123 224
3223 303 2423 913 3023 2523 3223 28:) 2916
2323 2022 213 1723 1722 2023 2023 2212 204
1522 1322 1723 1422 1823 143 43 1522 1523
AUGUST 2122 20122 2123 2123 2413 21t} 2323 313 2327
43 3223 304 Jiz3 313 3523 3413 3123 3224
2423 2522 2523 41) 2523 2123 2723 2422 2413
2022 2122 1923 1923 2322 1822 233 1722 04
SEPTEMBER Jsz) 3323 3223 34z} 4023 143 404 302 1527
2013 1923 213 1923} ilz) 173 2223 1722 20:4
2022 2022 i8]} 1823 2123 2023 2423 2322 2024
303 1323 413 3423 3723 923 343 29:3 3128
wm 2523 232} 2613 2023 2323 I8z} 2723 3223 2429
> OCTUBER 2723 2723 2323 2623 3123 28:3 2322 2422 265
7123 3423 3323 34:3 174 344 174 3423 344
332} 29123 Jlzs 3323 3524 3123 3523 32¢611) 2:4
2222 24123 2623 2422 2522 2523 2723 31¢3 2625
NOVEMBEN 2723 2823 2622 2523 $3re 25213 2823 2322 2716
2122 2622 2523 2122 2322 2322 2723 2322 44
3223 Jiz4 84 26} 32:3 322) jose 3023 EER |}
2523 Jite 1723 2523 2923 23:3 2423 2it3 268
DECEMBER 323 3l23 334 2923 3iz3 Jl:3 3523 3923 336
2622 3023 3123 3223 1523 29:13 4913 3023 30:5
413 403 kL E2 ) 3823 413 36t} 3723 34r3 38:5
4223 4423 1724 383 i9:3 4023 193 3723 40:5%
21z} 1822 2323 2022 2123 2221 2223 223 213
AVERAGE 25215 i4t16 13214 24115 26217 24216 6216 24216
Grand Average 2416

¢ Saspling dates can be found ia Tadle C-5.
** fesuits oy Teledyne Isotopes
(1) High encertainty due te low sample volume
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S84 AMy ~ ATE POR AlR SAMPLE
PATION §

MONTH i84 35 L 4 ¥
ANUARY 2~ 83 12-27-81) ‘ .} : 8 i~27~-813 83 83 83
54 i-04 a4 L] 54 i 4 i-84 N
i-84 : i-84 3 54 i-dd }I-84 i -84 i-64 84
’w 54 .¢ o4 '- u4 i0-84 64 -84 9-84 -84
9-854 09-84 | -84 sd 1~ 54 y-84 | -84 1-84
6-84 ir "4 &-54 e-9d 6-84 } 6-84 6-84 K
-84 16-84 44 I6-84 -84 6-854 1-16~-84 6&-84
: 84 i 84 s 14-84 1-24-84 ’ 84 23-84 84
= l3-84 231-84 23-84 24-84 24-84 CY 23-84 84
- 1-3 54 ,'“ 44 i " o4 s1-84 54 54 i ' a4 =4
FESRUAR o-84 1-30-84 } 5e i-84 4 3 84 3 54 84
2 &-54 y. 'a 54 3 6-84 e-84 a4 F. 6-04 F. i~H4" 54
é e-84 i~Ue -84 -84 6-84 6-84 4 6-84 d 54 ¢ 4
i-i4-84 i~14-84 i~14-84¢ 4-94 g4 i-14-84 2 4-84 4-84
~-14-84 e~14-84 <~14-84 4-54 -84 4-04 4-54 s 4
i~11-84 e~21-84 d . 54 ¥, o4 54 v. 54 =4 <4
é~4 8de i~-41~84 i-41-84 54 . 54 . 54 o4 54
i~ 4 =4 &~& 44 é 84 i8-84 28 -84 54 B4 -
A~ i~2 s4 i-37~-84 4 64 i8-84 i8-84 2-d 14 2~ 5 =4
a4 ’ o4 ) o4 >~04 . 54 LX) B4
84 54 - 54 54 3-0 24 54 34 4
12-84 }-14-84 -1 54 ii-84 I-84 g4 3 -84 N



TABLE C-5 (cont'd)

1984 SAMPLING DATES FOR AIR SAMPLES

STATION NO.

MONTH 282 581 5ol 10Dl 16l 1Pl iF2 3
MARCH I-12-84 i-12-84 3-12-84 J-13-84 J-13-84 i~12-84 3-12-84 i-12-84
to te to to to to to to
i-19-84 3-19-84 I-19-84 31-19-84 3I-19-84 }-19-84 3-19-84 i-19-84
J-19-84 3I-19-84 3-19-84 3-19-04 3I-19-84 i-19-84 3-19-84 I~19-84
to to to to to to to to
3-26-84 3-26-84 3-26-84 3-27-84 3-27-84 3-26-84 i-26-84 i-26-84
APRIL i-26-84 3-26-84 J-26-84 J-27-84 i-27-84 J-26-84 3-26-64 1-26-84
to to to to to to to Lo
4-02-84 4-02-84 4-02-84 4-02-84 4-02-84 4-02-84 4-02-84 4-02-84
4-02-84 4-02-84 4-02-84 4-02-84 4-02-84 4-02-84 4-02-84 4-12-84
to to to to to Lo te to
4-09-84 4-09-84 4-09-84 4-10-84 4-10-84 4-09-84 4-09-84 4-09-84
o 4-09-84 4-09-84 4-09-84 4-10-84 4-10-84 4-09-84 4-09-84 4-09-84
w to to to to to to to to
4-16-84 4-16-84 4-16-84 4-16-84 4-16-84 4-16-84 4-16-84 4-16-84
4-16-84 4-1€6-84 4-16-84 4-16-84 4-16-84 4-16-84 4-16-84 4-16-84
to Lo to to to to to '
4-23-84 4-23-84 4-23-54 4-24-84 4-24-84 4-23-84 4-23-84 4-23-84
4-23-84 4-23-84 4-231-84 4-24-04 4-24-84 4-23-84 4-23-84 4-231-84
to to to to to ro '
4-30-84 4-30-84 4-30-84 4-30-84 4-30-84 4-30-84 4-30-84 4-30-84
MAY 4-30-84 4-30-84 4-30-84 4-ju-84 4-30-84 4-30-84 4-30-84 4-3 54
to to to Lo to Lo Lo !
5-07-84 5-07-84 5-07-84 S-07-84 5-07-84 5-07-84 5-07-84 5-07-84
5-07-84 S5-07-84 5-07-84 5-07-84 S-07-84 07-84 5-07-84 T-84
to to to Lo to to to t
S5-14-84 5-14-84 S-14-84 5-15-84 5=-15-84 5-14-84 5-10-84* 4-854
S-14-84 5-14-84 S-14-84 5-15-84 5-15-84 S-14-84 5-14-84 5-14-84
to to to to Lo t to t
5-21-684 5-21-84 5-21-84 S-21~-84 5~21-84 $-21-84 5-21-84 i~Li-84
5-21-84 5-21-84 5-21-84 5-21-84 5-21-64 $~21-84 5-21-84 5-21-84
to to to 4 to t to '

$5-29-84 5-29-84 5-29-84 5-30-84 S-30-84 5-29-84 5~29-84 29-84



TABLE C-% (cont'd

1984 SAMPLING DATES FOR A.K SAMFLES

STATION NO,

MONTH 282 581 sel 1001 16E1 irl F s M3
JUNE 5-219-84 5-29-84 5-29-84 5-30-84 5-30-84 5~-29-84 5-29-84 5-29-84
to to to to to to to to
6-04-84 5-04-84 6-04-84 6-04-84 6-04-84 6-04-84 6-04-84 6-04-84
6-Né-84 6-04-84 6-u4-84 b-U4-84 6-04-84 6-04-84 6-04-84 6-04-84
te to to to Lt to to t
6-11-84 6-11-84 6-11-84 6-12-84 6-12-84 6-11-84 6-11-84 6-11-84
6-11-84 6-11-84 6-11-84 6-12-84 6-12-84 6-11-84 6-11-84 6-11-84
to to to to to to to Lo
6-18-84 6-18-84 6-18-84 6-18-84 6-18-84 6-18-84 6-16-84 6-1l6-84
6-18-84 6-18-84 6-18-84 6~18-84 6-168-84 6-13-84 6-18-84 6-18-84
to to to tu to to to Lo
6-25-84 6-215-84 6-25-84 6-26-84 6-26-84 6-25-84 6-25-84 6-25-84
» 6-25-84 6-25-84 6-25-84 6~26-84 6-26-84 6-25-84 6-25-84 6-25-84
[ to to Lo to to to to to
7-02-84 7-02-84 7-02-84 T-03-84 1-03-84 7-02-84 1-02-84 7-02-84
JULY T-02-84 T-02-84 1-02-84 T-03-84 T-03-84 1-02-84 7-02-84 T-02-84
Lo to to to to to Lo 4
7-09-84 T-09-84 T-09-64 T-09-84 1-09-84 7-09-84 T-05-84 7-09-84
7-09-84 7-09-84 T-09-84 71-09-84 7-09-84 7-09-84 7-09-84 T-09-84
to to to to Lo to ro .
T-16-84 T-16-84 7-16-84 T-17-84 T-17-84 7-16~84 J-16-84 '~16-84
T-16-84 T-16-84 7-16-84 1-17-84 7-17-84 7T-16-84 7-16-84 '-16-84
to to te to to to to Lo
7-23~-84 7-23-84 71-23-84 T-24-84 T-24-84 7-23-84 7-23-84 1-23-84
7-23-84 7-23-84 1-23-84 1-24-8 T-24-84 7-23-84 7-23-84 '-231-84
to to to to to 14 to '
7-30-84 7~ 50-84 7T-30-84 1-31-84 T-31-84 T-30-84 7T-30-84 -84
AUGUST 7-306-84 T-30-84 7-30-84 i-31-84 7-31-84 T-30-84 7-30-84 -84
to to to to Lo to to £
8-0¢e-84 8-06-84 3-06-84 B-06-854 8-06-84 8-06-84 8-06-84 8-06-84
s-06-84 8-06-84 b-0t-84 3-06-84 a-06-54 8-06-84 8-06-84 a-06-54
to to to to to t t 1
8-13-84 8-13-84 8-13-84 B-14-84 6-14-84 §-13-84 8-13-84 8-13-84



TABLE C-5 (cont'a)

1984 SAMPLING DATES FOUR ALR SAMPLES

STATION NO.
MUNTH 282 551 501 epnl 16E1 ¥l 2F2 JH3
AUGUST 8-13-84 8-13-84 8-13-84 8-14-84 B-14-84 §-13-84 B-13-84 8-13-84
to to to to L te to to
8-20-84 8-20-84 8-20-84 8-20-84 9-20-84 8-20-84 8-20-84 8-20-84
8-20-84 8-20-84 8-20-84 5-20-84 4-20-84 8-20-84 8-20-84 B-20-84
te to to to to to to to
8-28-84 8-l8-84 8-28-84 8-29-84 5-29-84 8-28-84 8-26-84 8-27-84
SEPTEMBER 8-28-84 8-28-84 8-218-84 8-29-84 8-29-84 E-28-84 8-28-84 8-27-84
to to to to to to to '
3-04-84 9-04-84 y-04-84 9-04-84 9-04-84 9-04-84 9-04-84 9-U4-84
¥-04-354 9-04-84 9-u4-54 9-U4-04 Y-U4-84 9-04-84 9-04-84 9-04-84
to to to to to to to Lo
9-10-84 9-10-84 $-10-84 9-11-84 9-11~-84 )-10-84 ;=10-84 9-10-84
o 9-16-84 9-10-84 9-10-84 9-11-84 9-11-84 9-10-84 9-10-84 9-10-84
-3 to to to to L ] to L« *
§-17-84 9-17-84 9-17-84 $-17-84 9-17-84 9-17-84 9-17-84 9-17-84
$-17-84 $-17-84 9-17-84 9-17-84 9-17-34 9-17-84 9-17-84 9-17-84
to to to to to to to to
9-25-84 9-25-84 9-25-84 9-26-54 9-26-84 9-25-84 9-25-864 9-24-84
$-25-84 §-25-84 9-25-84 9-26-84 9-26-84 9-25-84 9-25-84 9-24-84
3 to to t to L to '
io-01-84 10-01-84 10-01-84 16-02-84 10-02-b4 10-01-84 10-01-84 ) j1-84
OCTOSER i10-01-84 10-01-84 i0-01-84 i0-02-84 10-02-84 10-0D1-864 10-G]1-84 10-01-84
Lo to to to to t to t
10-09-84¢ 10-09-84 10-09-84 10-09-84 10-10-84 10-09-84 10-09-84 16-09-84
10-69-6¢ 10-09-84 10-09-84 10-09-84 10-10-84 10~-09-84¢ 10-09-84 10-09-84
to to to to te Lo to to
10-15-84 10-15-84 10-15-84 10~-16-84 10~-16-¢4 10-15-84 10-15-864 1 15-84
10-15~-84 10-15-84 10-15-84 10-16-84¢ i0-16-84 10-15-84 i0-15-84 ] A 54
o to to t to t ¢
10-22-84 16-22-84 10-22-84 10-22~-84 10-22-684 10-22-84 10-22-84 i 17-84°

10-22-84 10-22-84 10-22-84 10-22-84 10-22-84 i0-22-84 10-22-84 i i2-84

Lo to Lo t r * B

10-29-84 Lu-29-84 10-29-84 i6-30-84 10-3G-84 10-29-84 10-29-64 l .9-84



54 54 4 B - 34 84 54
) a4 84 84 54 24 84 84 84
-84 y-94 y-84d 54 - ’ & -4 ' 4

&-84 26-84 6&-84 -4 54 684 6-54 i

- B EMBE R 11-26-84 i1-26-84 i6-84 11-27-84 27-84 i6-84 |-26-84 84
>

84 3 84 84 54 84 b 84 84 54

od P LR o4 -4 - F H-K4e 54

84 84 $4 84 . N 54 -
8-804 4 g-04 5-84 -84 5-04 2-04 8-84 “
2-18-84 8-84 -84 3-84 54 4-54 2-18-84 44
-84 16-84 i6-84 6-94 6-54 5 3 26-84 84



1984 CONCENTRATIONS OF GROSS ALPHA AN i 5
AND TRITIUM IN PRECIPITATION
STATION NO. SA-RWA-ZFZ
Results in Units of pCi/L t 2 sigma
COLLECTION PERIOD ALPHA JETA g Py
12-27-83 to 1-30-84 <0.8 " I 130
1-30-84 to 2-27-84 l1.120.8 8. ¢ <l3
i=27-84 to 3-26-84 <l.4 J.a1 1408
3=-26-84 to 4-30-84 <0.9 o782 7 <130
4-30-84 ¢ 5«30~84 1.5 1.820.6 130
5=-30~84 to 7~02-84 <l1.0 2.820,7 140280
7-02-84 to 7-31-84 P 2.220.6 <130
7=31-84 to 8-28-84 <l.9 3.820.8 <140
8-28-84 to 10~-02-84 d.421,.2 4,020.8 150280
lU=0Z2-84 to 1U~-29-54 <l.0 1.020.% <130
10-29-84 to 11-27-84 <l1.0 J.a21.2 <130
11-27-84 to 1-02-85 0.8:0,7 1.920. <140
AVERAGE d.8¢1.8 -
69



TABLE C-7

1984 CONCENTRATIONS OF STRONTIUM-89* AND -90 AND GAMMA EMITTERS**
IN QUARTERLY COMPOSITLS OF PRECIPITATION

STATION NO. SA-RWA-2F2

Results in Units of pCi/L ¢t 2 sigma

12-27-23 3-26-84 7-02-84 10-02-84
NUCLIDE to to to to AVERAGE
3-26-84 7-02-84 10-02-84 10-29-84(1)

Sr-89 <0.5 <0.5 <0.5 <1.0 ~

~J

o Sr-90 <0.4 <D.4 <0.4 <0.4 -
Be-7 3616 3524 2524 39121 34¢12
Ra-226 <1.5 <8.4 <1.3 5.622.4 -
Th-232 <2.4 <2.2 <2.5 7.824.5 -

* Sr-89 results are corrected for decay to sample stop date.
** All other gamma emitters searched for were <LLD; typical LLDs are given in Table C-31.
{l1) Results are only taken from the October sample due to insufficient rainfall in the
remaining two months of the fourth quarter.
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TABLE C-8
1984 DIRECT RADIATION MEASUREMENTS - QJARTERLY TLD RESULTS
has been moved to a new location (L3F4).

5.321.2
8.

APRIL
to
JUNE

’Y

loc., 13F

Results in mrad/standard month*
(Results by Teledyne Isotopes)
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0
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§
0
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

$.721.3

JANUARY
to

(€)
Effective 3-27-8

1) TLD missing from field location,

2C) Control station

SA~IDM=L3FL/4**
SA-IDM~14F2

SA-IDM-10F2
SA~IDM-11Fl
SA-IDM~12F1
SA~-IDM=13F2
SA-IDM-13F3
SA-IDM-15F3
SA~IDM~16F2
SA-IDM~1G3 (C)
SA-IDM=-1G1 (C)
SA-IDM-10Gl (C)
SA-1DM~16Gl éC)
SA-1DM=-3H1 (C)

SA-IDM~16El
SA-IN-;;%

STATION NC.
SA-IDM-252
SA-IDM-581
SA-IDM~-652
SA-IDM-10£1
SA-IDM~115]
SA~-IDM-4D2
SA-IDM-5D1
SA-IDM~10D1
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SA~-1DM-2E]
SA- (DM~ 3EL
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SA-IDM~-12El
SA-1DM~-13El
SA-1DM~

SA~1DM-7S1
SA- mn-g;z

SA~1DM-

SA-1DM=-3F2
SA-IDM=-3F3
SA-IDM-5F1
SA~IDM-6F1

SA-IDM~-T7F2

SA~IDM~]IH3
AVERAGE
.
B



TABLE C-9
1984 DIRECT RADIATION MEASUREMENTS - MONTHLY TLD RESULTS
Results in mrad/standard month*
(Results by Teledyne Isotopes)

STATION NO. JANUARY FEBRUARY MARCH APRIL MAY JUNE
SA-1IDM-2S52 6.120.6 6.720.3 5.420.3 6.120.2 6.5:0.6 7.521.0
SA-IDM-5S1 4.320.2 6.120.1 4.920.1 4.9:0.1 5.820.2 6.3:0.3
SA-IDM-652 4.4:0.1 6.520.3 5.2:0.1 5.520.1 6.421.2 6.920.6
SA-IDM-7S1 5.320.2 7.720.1 S.9:0.4 6.6:0.5 7.020.2 7.820.2
SA-IDM-10S1 5.4:20.1 6.8:0.2 5.810.3 5.920.1 6.620.2 7.7¢0.4
SA-IDM-11S1 4.820.8 5.7:0.1 4.7:0.1 5.4:0.6 5.820.4 6.820.9
SA-IDM-5D1 4.4:0.3 6.6:20.2 5.120.2 5.420.2 6.2:0.2 7.0£0.2
SA-IDM-10D1 5.0:0.4 6.9:0.3 6.020.4 6.420.1 6.5:0.3 7.420.2
SA-IDM-14D1 5.420.1 6.8:0.5 5.420.2 6.2:0.3 6.520.3 7.6:0.2
SA-IDM-2E]l 5.420.4 6.7:0.2 5.120.3 5.520.1 6.320.4 7.421.5
SA-IDM-3El $.320.2 6.4:0.1 4.9:0.2 5.620.7 6§.020.1 6.8:0.3
3 SA-IDM-] 3El 4.920.6 6.420.2 5.120.4 5.710.2 5.9:0.4 6.9:0.2
N SA-IDM-16E1l 5.2:0.8 7.2:0.3 5.7:0.3 6.0:0.2 6.3:0.5 7.520.1
SA-IDM-1F1 5.520.1 6.520.2 5.8:20.5 6.120.2 6.8:0.7 7383 .4
SA-IDM-2F2 4.620.1 5.620.2 4.520.9 4.420.1 5.2¢1.0 6.0:0.2
SA-1IDM-2F6 6.020.1 6.6:0.2 5.220.3 5.7:0.2 6.820.5 7.120.4
SA-IDM-5F1 4.32:0.3 6.2:0.1 4.820.2 5.2:0.2 5.92:0.2 6.620.3
SA-IDM-6F1 3.620.4 5.5:20.2 4.4:0.2 4.520.1 5.6:0.2 6.0:0.3
SA-IDM-TF2 3.520.2 5.6:0.5 3.8:0.2 4.32:0.3 4.9:0.3 5.520.4
SA-IDM-11F1 5.620.2 7.120.5 5.9:0.1 6.520.2 6.7¢0.2 7.820.0
SA-IDM-13F1/4** 5.320.4 6.520.2 5.420.2 6.2¢0.3 6.620.2 7.6:0.9
SA-IDM-3Gl (C) 6.120.1 7.220.2 5.720.3 5.820.2 6.2:0.2 7.720.4
SA-IDM-3H1 (C) 6.0:0.3 6.920.2 $.320.2 5.820.1 7.0:0.2 7.320.2
SA-IDM-3H3 (C) 5.2:0.4 7.320.2 5.9:0.2 6.3:0.3 7.120.2 8.0:1.0
AVERAGE S.121.4 6.621.1 5.2:21.1 5.7¢1.3 6.3:21.1 7.121.3



TABLE C-9 (cont'd)
1984 DIRECT RADIATION MEASUREMENTS - MONTHLY TLD RESULTS
Results in mrad/standard month*
(Results by Teledyne Isotopes)

STATION NO. JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER AVERAGE
SA-IDM-2S2 5.620.3 7.1:0.3 5.520.5 5.0:0.1 4.6:0.4 5.9:0.3 6.021.7
SA-TDM-5S1 5.320.3 6.620.7 5.120.2 4.8:0.2 4.8:0.8 5.540.2 5.3¢1.4
SA-IDM-6S2 5.9:0.4 6.9:0.4 (1) 5.4:0.2 5.2¢0.5 5.810.3 5.8:1.6
SA-IDM-7S1 6.520.4 8.120.4 6.7:0.2 6.4:0.2 6.320.6 6.9:0.5 6.8:1.6
SA-TDM-10S1 6.0:0.5 8.0:0.1% 6.520.1 6.8:0.2 6.3:0.9 6.120.4 6.5¢1.5
SA-IDM-11S1 5.420.6 8.5:20.4 8.3:20.5 11.320.6 9.3:2.4 5.720.5 6.8:4.2
SA-IDM-5D1 5.7:0.5 7.0:0.5 5.620.2 5.0:0.3 4.220.4 5.820.3 $:751.7
SA-IDM-10D1 6.4:0.3 8.1:0.4 6.3:0.1 5.7:0.2 5.520.5 6.1120.6 6.4:1.7
SA-IDM-14D1 6.0:0.3 7.4:0.4 6.0:0.2 5.5:0.6 5.520.5 6.020.1 6.2¢1.5
SA-IDM-ZEl 5.820.2 7.120.3 5.820.3 5.520.2 5.0:0.2 6.0:0.4 6.0:1.5
SA-IDM-3El 5.6:0.3 7.0:0.2 5.410.4 4.910.2 4.9:1.0 5.5¢0.3 5.7¢1.4
SA-IDM-13El 5.9:0.2 7.110.1 5.9:1.2 5.120.4 4.9:0.4 5.720.4 5.8:1.5
:f SA~-IDM-16E1l 6.3:0.4 7.6:0.2 5.9:0.1 5.3:0.3 5.2:0.3 6.1:0.3 6.2:1.7
SA-IDM-1F1 5.8:20.3 7.6:20.2 6.0:1.0 5.4:0.3 5.020.3 5.7¢0.4 6.1t1.6
SA-IDM-2F2 4.7:0.2 5.9:0.1 4.4:0.2 4.3:0.2 4.2¢0.3 4.820.1 4.9:1.3
SA-IDM-2F6 6.2:0.5 7.120.4 5.520.3 5.420.2 5.120.2 6.1:0.3 6.121.4
SA-1IDM-5F1 5.6:0.4 6.8:0.4 5.4:0.2 5.120.1 4.9:0.6 5.7:0.3 9:.521.5
SA-IDM-6F1 5.020.2 6.110.2 4.7:0.4 4.6:C.1 4.8:0.3 5.0:0.1 5.0:1.4
SA-IDM-7F2 4.6:0.2 5.8:0.6 4.1:0.2 4.120.2 4.3:0.6 4.820.2 4.621.5
SA-IDM-11F1 6.320.2 8.2120.6 6.1:0.4 6.0:0.3 5.8:20.3 6.120.4 6.5¢1.6
SA-IDM-13F4 6.4:0.5 7.520.2 5.820.2 5.3:0.4 5.4:0.4 6.0:0.3 6.2¢1.5
SA-IDM-3Gl (C) 6.3:0.8 7.720.3 6.4:1.° 5.720.1 5.520.4 6.1:0.3 6.421.5
SA-IDM-3H1 (C) 5.9:0.7 7.6.0.4 5.920.2 5.9:0.3 5.9:0.2 6.2:0.3 6.3:] .4
SA-IDM-3H3 (C) 6.6:0.9 8.520.2 6.120.3 5.820.3 6.320.3 6.520.3 6.6:1.9

AVERAGE 5.821.1 7.321.5 5.8:1.7 5.6:2.7 5.4:2.0 5.8121.0
Grand Average 6.0:2.C

* The standard month = 30.4 days.
** Effective 3-27-84, Loc. 13F1 has been moved to a new location (13F4).
(1) TLD missing from field location.
(C; Control station
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STATION NO, ** NUCLIDE JANUARY FEBRUARY MARCH APRIL MAY JUNE
SA-MLK-13E3 Sc-89 <1.0 <1.2 <l.2 <1.3 <1.1 <l.4
Sr~9%0 2.5t0.4 2.910.5 2.620, .20 2.4:0.4 2.720.6
SA-MLK-2F4 Sr-89% <1.0 <1.0 <l.1 <1.3 <l.1 <l1.6
Sr-90 1.6:0.4 1.920.4 1.220. 3.420 2.1:0.4 1.6t0.6
SA-MLK-5F2 Sr-89 <1.1 <1.2 <l.2 <l.2 <1.2 <1.7?
Sr-90 2.7:0.4 3.820.5 3J.2%0 1,820 4.1:0.5 $.320.7
SA-MLK-14F1 Sr-89 <1.2 <l.4 <l.2 <1,3 <l.1 <l.4
sr-90 2.0:0.4 2.510.5 2.210 2.720. 2.520.4 2.310.6
SA-MLK-15F1 Scr-89 <1.0 <l.4 <i.1 <i.2 <l.l <k:d
Sr-9%0 1.4:0.4 2.6:0.6 1.820 £.320, 1.4:0.4 2.0¢0.5
SA-MLK-3G1 Scr-89 <l1.2 <1.2 <l.3 <1.3 <l.2 <1.8
(Control) Sr-9%0 2.920.4 3.520.5 3. 720 3.120, 3.110.5 3.310.7

q —

0 S — "
STATION NO,** NUCLIDE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER AVE “AGE
SA-MLK-13E3 Sr~-89 <l.1 <1.0 <1.5 <l.1 <1.0 <0.8 -

Sr-9%0 2.120.5 2.1:0.4 2.220. 2.220, 2.0:0.4 1.920.4 2.4:0.8
SA-MLK-2F4 Sr-89 <1.0 <1.0 <1.5 <1.0 <1.0 <0.8 -
S$c-9%0 1.3t0.4 1.320.4 1.220. 1.520. 1.8:0.4 1.50.3 1.721.2
SA-MLK-5F2 Sr-89 <l.4 2], <1.7 <l.3 <l.4 <1.0 -
Sr-90 4.920.6 4.2:°0.6 4.320 4.520. 4.4:0.6 2.5t0.4 3.822.1
SA-MLX~-14F1 Sr-89 <l.1 <1.1 <l.4 <k.} <i.l <0.9% .
Sr~-9%0 1.920.5 2.1t0.4 1,920 2.420. 2.1:0.4 1.720.4 2.220.6
SA-MLK-15F1 Sr-89 <1.3 u <2. <3 .4 <l.1 <1.2 -
Sr-%0 2.120.6 1.8.u. 4 2.020 1.920. 1.620.5 2.320.4 1.920
SA-MLK-3G] St-89 <33 <l.2 <l.6 <1.2 3.3 <0.9 -
(Control) Sr-90 4.920.6 3.820.5 1.320 3.020. 2.3%0.5 2,200.4 3. 3t1.4
Grand Average Sr-89
Sr-5%0 2.9%21.9

1984 CONCENTRATIONS OF

TABLE C~11

STRONTIUM-89* and

-90 IN

Results in Units of pCi/L ¢t 2 sigma

LK

* Sr-89 results are corrected for decay to midpoint of collection period.

** Sampling dates can be found in Table C-13.
Strontium analysis performed only on first milk collection of each month.






(cont'4)

TABLE C-12

IN MILK

GAMMA EMITTERS*

1984 CONCENTRATIONS OF

2 sigma

pCL/L

Results in Units of

AVERAGE

JULy AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

NUCLIDE
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TABLE C~14

984 CONCENTRATIONS OF GROUSS ALPHA AND GROSS
POTASSIUM-40 AND TRITIUM IN WELL W/

Results in Units

STATION NO.
RADIOACTIVITY

Alpha
Beta
K-40
H-3

SA-WWA-5D1

Alpha
Beta
K-40

',xl_ r

SA-WWA-3EIl

(Control)
Alpha
Bet a

r _ AD
K-4U




TABLE C-14 (cont'd)

1984 CONCENTRATIONS OF GROSS ALPHA AND GROSS BETA EMITTERS,
POTASSIUM-40 AND TRITIUM IN WELL WATER

Results in Units of pCi/L t 2 sigma

STATION NO.

RADIOACTIVITY 7-16-84 8-13-84 9-10~-84 10-15-84  11-13-84 12-10-84 AVERAGE

SA-WWA-2S3
Alpha <i.4 1.4%1.2 2.0¢1.5 1.621.0(2) «<1.2 1.14¢0.9 -
Beta 4.7+0.8 2.9+0.7 7.7¢1.0 1722 13+1 5.3$0.9 7.8:7.6
K-40 3.7+0.4 2.8:0.3 7.420.7 19+2 12¢1 5.3$0.5 8.2+8.8
H-3 <129 <130 <140 <130 <140 <130 -

o SA-WWA-5D1

Alpha <l1.5 <1.5 <1.7 0.9%0.8 <l.1 1.4+1.0 -
Beta 13¢1 1421 12¢1 12¢1 14+1 13¢1] 132
K-40 6.4t0.6 28¢3 1421 14¢1 13¢1 13¢1 14+10
H-3 <149 <140 <130 <140 <130 <140 -

SA-WWA-3El
(Control)
Alpha <l.4 <1.5 <1.9 <0.6 <1.4 <l.1 -
Beta 9.621.1 8.2:1.0 8.3%1,° 8.1t1.0 8.3:1.0 8.5¢1.0 8.421 .9
K-40 5.5$0.6 7.8:0.8 7.6*0 8 9.,120.9 8.5+0.8 8.3¢0.8 8.422.1
H-3 <130 <140 <140 <130 <130 <140 -

(1) Station SA-Wwk-5D{ was collected on 2-07-84.
(2) Station SA-WWA-253 was collected on 10-16-84.



'ABLE

1984 CONCENTRATIONS OF STRONTIUM

IN QUARTERLY COMPOS

Results in Units of

1-09-864
to
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ol -89
Sr-9(
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Ra-2440




TABLE C-16

1984 CONCENTRAL IONS OF GROSS ALPHA AND GROSS BETA EMITTERS, POTASSIUM-40
AND TRITIUM IN RAW AND TREATED POTABLE WATER

STATION NO. SA-PWR/T-2F3
Results in Units of pCi/L t 2 sigma

RADIOACTIVITY JANUARY FEBRUARY MARCH APRIL MAY JUNE
Alpha (Raw) <l.2 3.3t1.6 <2.0 <l.4 <1l.7 1.9¢1.6
(Treated) <}.2 <1.) <l.6 1.321.0 1.621.2 <1l.5
Beta (raw) 3.820.7 2.320.7 3.020.6 3.%20.7 3.120.7 3.0£0,7
(Treated) 3.4:0.7 2.4:0.7 2.520.6 2.110.6 2.5t0.6 2.620.7
K-40 (Raw) 2.0:0.2 1.5¢0.2 1.420.1 1.520.2 1.7¢0.2 1.9:0.2
- (Treated) 2.0:0.2 1.520.2 1.420.1 1.420.1 1.420.1 1.810.2
(]
R-3 (Raw) <130 <130 <130 <130 <130 <130
(Treated) <140 <130 <130 250+80 <120 140+80
RADIOACTIVITY JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER AVERAGE
Alpha (Raw) 4.5¢2.5 <2.6 2.2t1.6 <l.4 }.521.:2 1.2:0.8 -
(Treated) 1.421.2 <1l.9 1.0:0.7 <1.2 <1.0 <0.9 -
Beta (Raw) 2.920.7 2.2:0.7 1.920.6 2.4:0.6 2.120.6 1.5¢0.7 2.6:1.4
(Treated) 2.520.7 1.720.6 1.8:0.6 2.6:0.6 2.1:0.6 2.71:0.8 2.41:0.9
K-40 (Raw) 1.620.2 1.120.1 1.41:0.1 1.2:0.1 1.420.1 1.4:20.1 1.5:0.5
(Treated) 1.6:0.2 1.320.1 1.520.2 1.420.1 1.5¢0.1 1.6:0.2 1.520.4
H-3 (Raw) <130 <130 <140 140:80 <140 <140 -

(Treated) <140 <130 <140 16080 <140 <140 -



196864 CONCENTRATIONS OF STRONTIUM-B AND
IN QUARTERLY COMPOSITES OF POTABLE

Results in Units




TABLE C-18
1984 CONCENTRATIONS OF STRONTIUM-89* AND -90 AND GAMMA EMITTERS** IN VEGETABLES
Results in Units of pCi/kg (wet) t 2 sigma

STATION NO. C°3k¥§¥§?“ SAMPLE TYPE Sr-89 Sr-90 K-40 Ra-226 Th-232
SA-FPV-5D1 8-01-84 Corn < 6.2 < 3.7 24001290 <28 <81
SA-FPV-5D1 8-01-84 Tomatoes < 3.5 3.3:0.9 1800155 < 2.9 < 6.6
SA-FPV-2E1l 5-13-84 Asparagus < 4.1 < 3.0 2200277 < 4.0 <11
SA-FPL-1F3 8-01-84 Cabhage < 8.3 2112 2200120 <11 <20
SA-FPV-1F3 8-01-84 Peppers < 3.2 < 1.8 1700190 <25 <42
SA-FPV-4F1 8-01-84 Peppers < 3.4 < 1.8 19004250 <30 <51
o  SA-FPL-4Fl 8-01-84 Cabbage < 9.9 32:3 27002130 < 9.1 1619
“ sA-FPV-SF1 8-13-84 Tomatoes < 2.8 < 1.9 1900256 < 1.0 < 6.5
SA-FPV-14F3 8-01-84 Corn < 8.3 < 5.0 26001280 <36 <60
SA-FPV-14F3 7-31 & 8-1-84 Tomatoes < 2.8 2.710.7 2000261 < 1.1 < 6.4
sa-Fpv-1Gl1 (€) 8-01-84 Corn <20 125 30001 340 <44 <64
sa-Fpv-1G1 (€) 7-31 & 8-1-84 Peppers < 3.8 2.7:1.0 18002210 <17 <47
sa-Fpv-1G1 (€) 7-31-84 Tomatoes < 2.9 1.820.7 1700243 <13 < 4.8
sa-rpv-3u5 (C) 8-01-84 Tomatoes < 4.1 < 2.4 2000154 < 3.0 < 5.2
SA-Fpv-3H5 (C) 8-02-84 Corn <10 < 6.1 27002290 <41 <73
sa-Fpv-3H5 (C) 8-01-84 Peppers < 3.9 < 2.2 1700£210 4922 <55
SA-FPL-3H5 (C) 8-01-84 Cabbage < 7.0 1122 1900297 <11 <17
AVERAGE - - 21002800 - -

* Sr-89 results are corrected for decay to sample stop date.
** All other gamma emitters searched for were <LLD; typical LLDs are given in Table C-3l.
(C) Control station



FABLE C~-19

1984 CONCENTRATIONS OF STRONTIUM~B9* ND -90 AND GAMMA EMITTERS**
IN GAME, MEAT AND BOVINE THYROID

Results in Units of
pCl/kg (wet) = £ s1gma
COLLECTION
STATION NO. DATE(S) SAMPLE TYPE Sr~ ‘s-137

SA-GAM-11D1 Muskrat 1 24002
{Control)

SA-GAM- 3El / Muskrat 810246

SA-FPB~-3El Beef

THB-3El ' Bovine Tnyroid

AVERAGE Muskrat
Beef

Bovine Thyroid

* Sr-89 results are corrected for decay to sample

** All other gamma emitters searched for wel <LLD;
(1) Strontium-89 and -90 analysis not required.







FABLE 21
1984 CONCENTRATIONS OF GROSS ALPHA EMITTERS

Results in Units of pCi/L ¢t 2

STATION NO. ) el (i)

SA-SWA-11Al -

SA-SWA-12C1
(Control)

SA-SWA-TEL
SA-SWA-1F2
SA-SWA-16F1

AVERAGE

STATION NO.

January sample




TABLE C-22
1984 CONCENTRATIONS OF GROSS BETA EMITTERS IN SURFACE WATER
Results in Units of pCi/L *t 2 sigma

STATION NO. 1----84(1)  2-16-84 3-06-84 4-10-84 5-11-84 6-05-84
SA-SWA-11A1 B 5016 1423 1122 1423 1223
SA-SWA-12C1 - 495 1843 9.222.3 6.322.4 4.322.0
{Control)
SA-SWA-TEL - 4616 3525 2524 1824 8.3:2.4
SA-SWA-1F2 - 22:4 6.2¢2.4 5.321.9 3.622,2 3.2:1.9
SA-SWA-16F1 - 2424 6.622.4 8.822.3 <3.0 3.721.9
AVERAGE - 38+28 16124 12215 9.0213 6.317.5
o
STATION NO. 7-12-84 8-06-84 9-07-84 10-10-84 11-06-84 12-03-84 AVERAGE
SA-SWA-11A1 2:3 22:4 98:9 74110 110210 11010 48:84
SA-SWA-12C1 7.022.2 3025 6417 5818 8819 7318 7161
(Control)
SA-SWA-7E1 32:4 3815 98110 104212 140212 84210 57185
SA-SWA-1F2 3.821.9 9.922.9 4316 5818 6617 52¢6 25250
SA-SWA-16F1 4.4:1.9 19:4 48:6 5428 8128 7218 29:58
AVERAGE 12223 24121 70453 7041 97:58 78142
Grand Average 39271

(1) Unable to collect January sample due to icing conditions on the river.



T'ABLE

1984 CONCENTRATIONS OF '1U IN URFACE WATER

Results in Units pC t Z sigma

SA-SWA-]11Al

SA-SWA-12C1

{Control)

QA 21
SA-SWA-TEI

SA-SWA-1F2

SA-SWA-16F1

ollect January sampl




TABLE C-24
1984 CONCENTRATIONS OF STRONTIUM-89* AND -90 IN SURFACE WATER

Results in Units of pCi/L ¢t 2 sigma

2~16-84** 4-10-84 7-12-84 10-10-84
STATION NO. to to to to
3-06-84 6-05-84 9-07-84 12-03-84
Sr-89 Sr-90 Cr-89 Sr-90 Sr-89 Sr-90 Sr-89 Sr-90
SA-SWA-11A1 <0.9 <0.6 <0.6 <0.5 €33 <0.5 <0.5 <0.4
SA~-SWA-12C1 <1.0 <0.7 <0.6 <0.5 <l.4 <0.6 <0.6 <0.5
(Control)
O
-—
SA-SWA-TEl <0.8 <0.6 <0.6 <0.4 <0.8 <0.4 <0.5 <0.4
SA-SWA-1F2 <0.6 <0.5 <0.6 <0.5 <0.8 <0.5 <0.5 <0.4
SA-SWA-16F1 <0.6 <0.5 <0.6 <0.5 1.3:0.4 <0.5 <0.6 <0.5

* Sr-89 results are corrected for decay to sample stop date.
** Unable to collect January sample due to icing conditions on the river.









TABLE ~26

1984 CONCENTRATIONS OF STRONTIUM-89* AND -90 AND TRITIUM IN EDIBLE FISH

TRITIUM (FLESH)**
STRONTIUM (BONES) AQUEOUS FRACTION ORGANIC FRACTION
pCi/kg (dry) = 2 sigma pCi/kg (wet) ¢ 2 sigma

STATION NO. COLLECTION PERIOD Sr-89 Sr~-90 H~3

SA-ESF-11A1 6-04-84 to 6-11-84 7130257
9-04~-84 to 10-29-84 210220 4002100

SA-ESF~-12Cl to 6-25-84 1000250

{(Control) 10-18-64 ) 230+ 31

to 6-22-84 v ‘ 50
to 10-18-84 < 400+£100

AVERAGE 3802790

* Sr-89 results are corrected for decay to sample st

*+ Pritium results by Controls for Environmental Polluti«
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I'ARBLE C~Z28
1984 CONCENTRATIONS OF STRONTIUM-89* AND ~90, GAMMA EMITTERS** AND TRITIUM IN BLUE CRABS

Results in Unite of pCil/kg (wet) t 2 sigma

COLLECTION AQUEOUS FRACTI

He-3e#e

STATION NO. PERIOD

SA-ECH-11Al / Flesh < <26
Shell (1) 620:40

Flesh
Shell! 1)

SA-ECH~-12C] Flesh

(Control) Shell'4’

Flesh

1 1 1
shell L)

AVERAGE

* Sr-89 results are corrected for decay to sample st

I

#* All other gamma emitters searched for were <LID; typl

#%* Tritium results by Controls for Environmental Pollutic
(1) Strontium resvlts in units of pCi/kg (dry’.
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