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I. INTRODUCTION T

o~

The preoperational radiological environmental monitoring program
(REMP) for Pennsylvania Power and Light Company (PP&L) at the
Susquehanna Steam Electric Station (SSES) was conducted from April
1972 to September 1982, On September 10, 1982, Unit #1 of the SSES
became critical, thereby initiating the operational phase of the
program., The preoperational phase of the program, as well as the
initial phase of the operational program (September 10, 1982 through
June 1983) was conducted by Radiation Management Corporation (RMC).
In June 1983, NUS Corporation took over the operation&] REMP. . The
program is now being conducted by NUS under contract with Pennsylvania
Power and Ligh?.

This report covers the period December 31,1982 through January 07,
1984, In general; the data from the first half of 1983 was generated
by RMC and the data from the second half of 1983 was generated by NUS.
Data from programs conducted in prior years have been presented in a
series of annual reports.(l'll)

A. Site and Station Description

Susquehanna SES will contain 2 BWR generating units, each with a
capacity of about 1050 MWe. Unit #1 achieved initial criticality on
September 10, 1982. Unit #2 is scheduled for initial criticality in
1984, This site is located on a 1075 acre tract along the Susquehanna
River, five miles northeast of Berwick in “Salem Township, Luzerne
County, Pennsylvania.

The area surrounding the site'can generally be characterized as rural,
with' forest.and agricultural 1lands predominating. More specific
information on the demography, hydrology, meteorology and 1land . use
characteristics of the 7local area may be found in the Environmental
Report(12), the Safety Analysis Report(la) and the Draft Environmental
Statement - O.L.(l4) for Susquehanna SES. .
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B. Objeciives and Overview of SSES Monitoring Program

United States Nuclear Regulatory Commission (USNRC) regulations
require that nuclear power plants be designed, constructed, and
operated to keep 1levels of radiocactive material in effluents to
unrestricted areas as 1low as reasonably achievable (ALARA) (10 CFR
50.34 and 10 CFR 20.1c). To assure that these criteria are met, each
license authorizing reactor operation includes technical
specifications (10 CFR 50.36a) governing the release of radidactive
effluents.

In-plant monitoring will be used to assure that these predetermined
release limits are not exceeded. ‘However, as a precaution against
unexpected and wundefined processes which might allow undue
_accumu1ation of radioactivity 1in any sector of man's environment, a
program for monitoring the plant environs is also included.

The regulations governing the quantities of radioactivity in reactor
effluents allow nuclear power plants to contribute, at most, only a
few percent increase above normal background radioactivity.
Background ‘1eve1s at any one location are not constant but vary with

time as they are influenced by external events such as cosmic ray
bombardment, weapons test fallout, and seasonal variations. These

. levels also can vary spatially within relatively short distances
reflecting variations in geological composition, Because of these
spatial and temporal variations, the radiological surveys of the plant
. environs are divided into preoperational and operational phases. The
" preoperational phase of the program of sampling and measuring
radioactivity in various media permits a general characterization of
the radiation levels and concentrations prevailing prior to plant
operation along with an indication of the degree of natural variation
to be expected. The operational phase of the program obtains data
which, when 'considered along with the data obtained in the
prgoperationa1’phase, assist in the evaluation of the radiological
impact of plant operation. ) ‘
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The objectives of the operational Radiological Environmental
Monitoring Program are: '

1, To identify, measure and evaluate existing radionuclides 1in
the environs of the Susquehanna SES site and fluctuations in

radioactivity levels which may occur,

2. To determine whether any significant increase occurs 1in the
concentration of radionuclides in critical pathways.

¥

. 3. To detect changes in ambient radiation levels.

4. To verify that Susquehanna SES operations have no detrimental

effects on the health and safety of the public or on the
environment, ]

5. To fulfill the obligations of the Radiological
Surveillance-Environmental sections of the Environmental
Technical Specifications for Susquehanna SES.

Sampling locations were selected on the basis ‘of local ecology,
meteorology, physical characteristics of the region, and demographic
and land use features of the site vicinity. The REMP was designed on
the basis of the USNRC Radiological Assessment Branch Technical
Position on radiological environmental monitoring as revised in
Revision 1 November 1979, {15)

In 1983 the radiological monitoring program included the measurement
of ambient gamma radiation by thermoluminescent dosimetry; the
determination of gamma emitters and gross alpha in bottom sediments;
the determination of gamma emitters in fish; the determination of
gross beta, gross alpha, and gamma emitters in airborne particulatess
the measurement of airborne iodine-131; the measurement of gross
beta, gross alpha, and gamma emitters in water; the measurement of
iodine-131 and gamma emitters in milk; and, the determination of
gamma emitters in game, poultry, eggs, and various fruits and
vegetables,
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II. PROGRAM DESCRIPTION

One-hundred and eighteen (118) 1locations were included in  the
Susquehanna SES monitoring program for 1983. The number and locations
of monitoring points were determined by conéidering the' locations
where the highest off-site environmental concentrations have been
predicted from plant effluent source terms, site hydrology, and site
meteorological conditions., Other factors considered were applicable
regulations, population distribution, ease of access to sampling
stations, security and future program integrity.

The operational environmental radiological program for Susquehanna SES
is summarized in Table 1. Table 2 describes sample locations,
associated media, and approximate distance and direction from the
site. Figures 1 and 2 illustrate the locations- of sampling stations
relative to Susquehanna SES. )

In addition to the described analytical program, a milk animal,
vegetable garden, and residence survey was performed in 1983. This
survey located the nearest milk animal, garden and residence in each
sector (out to 5 miles) and will be updated'annually.

II-1
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III. SAMPLING METHODS AND PROCEDURES

To derive meaningful and useful data from the radiological
environmental monitoring p}ogram,xsampling methods and procedures are
required which will provide, samples representative of potential
pathways of the area.

! A. Direct Radiation

Thermoluminescent dosimeters (TLDs) were used tokdetermine the direct
(ambient) radiation levels at sixty-six (66) monitoring points as

described in Tables 1 and 2. Sampling locations were chosen according
to the criteria given 1in the USNRC Branch Technical Position on
Radiological Monitoring (Revision 1, November 1979).(15)

The area around the station was divided into 16 radial sectors of 22
1/2 degrees each, TLDs were placed in all sectors. The TLDs were
placed at locations designed to take advantage of local meteorologic
and topographic  characteristics and population distribution
characteristics. There were seven (7) control locations: 3G3, 3G4,
4Gl, 761, 7H1, 12Gl, and 12G4. )

For the first and second quarter, direct radiation measurements were
made using thermoluminescent dosimeters (TLDs) consisting of calcium
sulfate doped with thulium (CasSO4:Tm).

For the third and fourth quarter, direct radiation measurements were
made using TLDs consisting of CaSO4:Dy in teflon cards. The
dosimeters were exchanged on a quarterly basis. Additional TLDs were
shipped with each quarterly batch and stored in a lead-pig for the
duration of the quarter in order to determine the in-transit dose.

Individual dosimeters were calibrated by exposure to an accurately
known radiation field from a calibrated Cs-137 source.




B. Fish

Fish sampling was conducted in the spring (May and Jpne) and the fall
(late September and October) at two 7locations for this program.
Downstream of the Susquehanna SES on the Susquehanna River was
selected as an indicator location (IND), and an upstréam Tocation was
chosen as a control location (2H).

Available edible species were filleted at: the time of collection. The
edible portions were packed in dry ice and shipped to the laboratory
for analysis by gamma spectrometry.

C. Sediment

Sediment samples were collected in May and September at five locations
in the Susquehanna River. These were Bell Bend (7B), downstream near
Hess Island (11C), the old Berwick test track (12F), upstream near

Gould Island (2B) and between Shickshinny and the former State
Hospital (2F). Samples were analyzed for gamma emitting nuclides, and
gross alpha.

D. Hater
The waterborne pathways of exposure from Susquehanna SES were

evaluated by analyzing samples of surface water, well water, drinking
water,

I11-2




. Surface Water

The Susquehanna River was sampled monthly at seven Jlocations. Daily
grab samples were collected at 12H1 (Merck Company) then composited
into a monthly sample. Monthly samples were also_composited from
weekly grabs at Tocation 558 (under the power line) and location 655
(outfall area). Monthly grab samples were collected at Tlocation 1D3
(Mocanaqua Substation), location 12F1 (Berwick Bridge), location 12G2
(bepween Bloomsburg and Berwick), and location 1D5 (Shickshinny Sewage
Treatment facility)., Monthly grab samples were also obtained fron
Glen Brook Reservoir (13E1). Monthly surface water samples were
analyzed for gross beta, gamma emitters and iodine-131. Quarterly
composites were analyzed for tritium,

Automatic water samplers were installed at stations 656 and 6S7 (see
program -changes)., Weekly sampling at 656 and 6S7 was begun during
October 1983 and the samples were analyzed for iodine-131. Monthly
composites of the weekly samples were analyzed for gross beta and
gamma emitters. Quarterly composites (from the monthly composites)
were analyzed for tritium,

Hell Hater

Eight wells, the Energy Information Center (2S6), the Riverlands
Security O0ffice (355), the peach stand on-site (4S2), the Training
Center (4S4), the EOF Building (11S5), the Serafin Farm (15A4), vthe
Berwick Hospital (12E4) and the Berwick Water Company (12F3), were
sampled monthly. The Berwick Water Company (12F3) actually draws a
portion of 1its water from the Glen Brook Reservoir (a surface water
location 13E1). 12F3 is included here because its sampling regime is
that for well water. Gross beta and gamﬁa analyses were performed on
the monthly samples. Gross alpha and tritium analyses were performed
on quarterly composites of monthly grab samples.
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Drinking Water

During the first two quarters, drinking water was sampled monthly at
two locations, the Berwick Water Company (12F3) and the Danville Hater
Company (12H2). In addition, weekly samples were collected from
location 12H2 for jodine-131 analysis. . Gross beta and gamma emitters
were analyzed monthly. Gross alpha and tritium weré analyzed as
quarterly composites for location 12F3 and monthly for location 12H2.

During the second two quarters, drinking water was sampled monthly at
12F3 and 12H2 RAW and weekly at 12H2 TREATED until October. In

October weekly sampling at 12H2 RAW and 12H2 TREATED was begun. The
weekly samples were analyzed for jodine-131. Composites of the 12H2
RAW and 12H2 TREATED samples were made on a monthly basis and analyzed
for gross beta, gamma emitters, gross alpha, and tritium. Station
12F3 was analyzed for gross beta, _gamma emitters, and iodine-131
monthly and gross alpha, and tritium on a quarterly basis, ’

Ay

E. Airborne Particulates/Air Todine-131/Precipitation

Airborne pathways were examined by analyzing air particulates, air
iodine and precipitation. Air particulates were collected on Gelman
type-A/E, glass fiber filters with 1low volume air .samplers. Air
iodine was collected on one inch deep Science Applications, Inc.
charcoal cartridges. Air sample volumes were measured with
temperature-compensated dry-gas meters.

The samplers were run continuously and the filters and charcoal
cartridges exchanged weekly. The elapsed time of sampling was
recorded on an elapsed-time meter. The initial and final volumes as
registered on the dry gas meter, weré recorded by the sample’
collector. |
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Precipitation samples were collected monthly in previously unused two
gallon plastic containers.

Atmospheric pathway samples were collected at eleven 1locations; the
Information Center (2S2), the biological laboratory (554), the Golomb
House (11S2), the transmission 1line at site 15 (1554), the
transmission 1ine east of route 11 (9B1), the Mocanaqua Substation
(1D2), near Pond Hi1l (3D1), the Berwick Hospital (12E1), the Hazelton
Chemistry Lab (7G1), at Bloomsburg (12G1) and the PP&L roof in
Allentown (7H1). The last three locations, 761, 1261, and 7H1 were
the congrols. Air filters were analyzed weekly for gross beta and
quarterly for gamma emitters, gross alpha. Air iodine was collected
on charcoal cartridges in series with the air particulate filter at
all Tocations. The charcoal cartridges are warranted to have an
efficiency -of removal of elemental iodine of 99%. Precipitation

samples were collected monthly from locations 5S4, 1152, 1D2 and 12GI’

and composited and analyzed quarterly for tritium and gamma emitters.
Precipitation samples were also collected from 12E1, 9Bl1, 2S2, 3D1,
1554, and 7G1 (control) beginning with the second quarter.

F. Milk/Pasture Grass

Cow milk samples were collected monthly from eight 1locations; 12B2,
1283, 6C1, 10D1, 12p2, 5E1, 13E3 and 10Gl (control). Samples were
collected semi-monthly from April through October from locations 12B2,
SEl, 13E3, and 10Gl, Each monthly sample was analyzed for jodine-131
and gamma emitters.

.~

Goat milk was sampled at one location (8D1) quarterly. Goat milk was
analyzed for iodine-131 only.

Pasture grass was collected monthly at the closest: farm (15Al).
Pasture grass samples from location 8D1 were collected when the goat

milk was unavailable. Each sample was analyzed by gamma spectrometry.
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G. Food Products
Fruits and Vegetables

Gamma spectrometry was used to analyze various types of food products
collected from farmers within the vicinity of Susquehanna SES. These
included apples, honey, corn, cabbage, 1lettuce, potatoes, squash,
spinach, string beans, tomatoes, endive, strawberries, peppers and
swiss chard. Locations that were sampled were 1101, 7S5, 1254, 782,
12B1, and 2H2 (2H2 was a substitution for 2H1).

Meat
Meat samples consisting of eggs-and chicken were collected from a
local farm (12B1). The edible portion was analyzed for gamma
emitters., '

Game
Three deer samples and eight squirrel samples were collected in the

fall and the flesh was analyzed for gamma emitters. Stations that
were sampled were 1A, 2A, 15A, 16A, 1B, and 16B.

ITI-6
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IV. SUMMARY AND DISCUSSION OF 1983 ANALYTICAL RESULTS

Data from the radiological analyses of environmental media collected
during the report period are tabulated and discussed below. The
procedures and specifications followed in the laboratory for these
analyses are as vrequired in Section 5.0 of the NUS Environmental
Services Division Quality Assurance Manual, and are detailed in the
NUS Radio1ogic51 Laboratory Work Instructions. NUS analytical methods
are summarized in Appendix B. Analytical methods used by RMC during
its portion of the program were the same as those reported previously.
(11,19)

Radiological analyses of environmental media characteristically
approach and frequently fall below the detection 1limits of
state-of-the-art measurement methods.'*®) The use of "LT" in the data
tables is the equivalent of the less than symbol (<) and is consistent
with the NUS Radiological Laboratory practice of data reporting. The
number following the "LT" is a result of the lower 1imit of detection
(LLD) calculation as defined in Appendix C. "ND" (Not betected) is
used periodically in the tables presenting gamma analysis results for
various media. It primarily appears under the "Others" column, where
it indicates that no other detectable gamma emitting nuclides were
identified. NUS analytical methods meet the LLD requirements
addressed 1in Table 2 of the USNRC Branch Technical Position of
Radiological Monitoring (November 1979, Revision 1).(15)

Tables 3 through 21 give the radioanalytical results for individual
samples. A statistical summary of the results appears in Table 22.

The reported averages are based only on concentrations above the limit
of detection. In Table 22, the fraction (f) of the total number of

analyses which were detectable.follows the average in parentheses.
Also given 1in parentheses are the minimum and maximum values of
detectable activity during the report period,
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A. Direct Radiation

Environmental radiation exposure rates determined by thermoluminescent
dosimeters (TLDs) are given in Tablé 3. The results for the first two
quarters are from RMC and results from the last two quarters are from
NUS. In both cases TLD packets or badges of four readout areas each
were' deployed quarter]y at 66 locations. The mean values of four
readings (corrected individually for response to a known dose and for
in-transit exposure) are reported in this table, unless indicated
otherwise. In the individual data table RMC data had been reported as
"mrad/day while NUS data had been reported as mR/day. RMC's conversion
from mR to mrad had been initially made by dividing mR'by 0.955. This
conversion was incorporated into NUS data for averaging and
statistical summaries as well as for the discussion which follows. A
description of the TLD system used by NUS is contained in Appendix B.

A statistical summary of the 1983 data 1is included in Table 22.
Individual measurements of externa1'radjation levels in the environs
of the Susquehanna SES site ranged from 0.14 to 0.34 mrad/day. The
average for all indicator locations, 0.21 * 0,07 mrad/day, was not
distinguishable from the average of the control locations, 0.20 +
0.07, ,and was virtually identical, 0.21 + 0.6, if the Allentown

location was excluded from the control average. Annual levels ranged
from 55 to 100 mrad/year.

0ak1ey(4) calculates an ionizing _radiation dose equivalent of 82
mrem/year for the Wilkes-Barre area. Since Oakley's values represent
averages covering wide geographical areas, the measured ambient
radiation average of 77 mrad/year (77 mrem assuming a quality factor
of 1) for the immediate locale of Sdsquehanna SES is consistent with
Oakley's observations. Significant variations occur between
geographical areas as a result of geological composition and altitude
differences. Temporal variations result from changes in cosmic ray
intensity, local human activities, and factors such as ground cover
and soil moisture.

Iv-2
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B. Fish

The primary fish samples were collected during May and September from
two ‘locations. The collected fish were divided into three
classifications for analysis. These were designated predator, forage
and catfish species. All samples from May were analyzed by both RMC
and NUS. Catfish were not available from the control location during
the May sampling effort. Additional sampling was conducted in June
and October. The June sample included muskellunge from both indicator
and control Tlocations and catfish from the control location, These
samples were also split and analyzed by both RMC and NUS. The October
samples were from Lake Took-A-While and included catfish and panfish.
A total of 24 samples were analyzed, 13 from the indicator location
and 11 from the control location,

The results of gamma spectrometric analyses of fish samples collected
during 1983 are presented in Table 4. As expected, naturally
occurring K-40 was the major detectable activify in the edible
portions of the fish and was found in all 24 samples. Cs-137 was
detected in 4 of 13 samples from the indicator location, at an average
activity of 15 pCi/kilogram (wet). This isotope was also detected in
1 of 11 control samples, at an activity of 11 pCi/kilogram (wet).
This isotope has often been reported in fish flesh in other
environmental monitoring programs at this level of activity, and was
reported in two fish samples in the initial operational report for
1982 at levels of 9 and 14 pCi/kilogram (wet). Since it is present in
global fallout, the occasional detection of Cs-137 in environmental
media is not unusual, A1l other nuclides were below the detection
- Timit, No significant differences were noted in the comparative
results on the split samples.
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C. Sediment

The processes by which radionuclides and stable elements are
concentrated in bottom Sediments are complex, involving
physicochemical interaction in the environment between the various
organic and Jnorganic materials from the watershed. These
interactions can proceed by a myriad of steps in which the elements
are adsorbed on or displaced from the surfaces of colloidal particles
enriched with chelating organic materials. Biological action of
bacteria and other benthic organisms also contribute to the
concentration of certain elements and in the .acceleration of the
sedimentation process. .

Sediment samples were collected twice during this program year. Five
locations were sampled, 1including three indicator and two control
Tocations. Samples collected in May were split and analyzed by both
RMC and by NUS. A1l samples were analyzed by gamma spectrometry, and
for gross alpha. A statistical summary of the analytical results’
including the average, fraction of detectables, and range of
radionuclide concentrations are summarized in Table 22,

Results of the gamma isotopic analyses of the sediments sampled from
the Susquehanna SES environment are given in Table 5.

A number of man-made and naturally ‘occurring radioisotopes were
detected in these samples. The isotope cesjum-137 was detected in six
of fifteen samples, ranging from 58 to 240 pCi/kg (dry). Cesium-137
was detected in 3 of 9 indicator samples ranging from 58 to 91
pCi/kg (dry). Cs-137 was detected in 3 of 6 control samples. Its
range was from 70 to 240 pCi/kg (dry). Only two of the positive
values were significantly different from the LLDs repbrted’ for the
remainder of the analyses. Detectable activities of Co-58 and Mn-54
were reported in a single sample in May by RMC. Activities were 130
and 65 pCi/kg(dry), respectively. These values were of the same order
of magnitude as the sensitivity limits reported by NUS.for the sample
splits.
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In addition to the three man-made isotopes discussed above, a number
of naturally occurring isotopes ‘were observed in all samples.
Potassium-40 was detected in all samples, ranging from 5500 to 13000
pCi/kg (dry). An assortment of daughters from the uranium and thorium
chains were also detected in all of the samples. These generally
ranged from 420 to 1100 pCi/kg (dry) between the different samples.
The observed results were internally consistent for any given sample.
Individual daughters are reported in the tabulation of NUS results.
RMC data for naturally occurring isotbpes in the uranium and thorium
chains are reported as the Tong-lived parents, Ra-226 and Th-232,

The results of the analysis of sediment samples for gross alpha
activity are listed in Table 6. Detectable activity was observed in 4
of 9 samples from the indicator location. The range/level of observed
activity was 2900 to 8800 pCi/kg(dry). Detectable activity was
observed in 4 of 6 samples from the control location. The range/level
of observed activity was 3200 to 9900 pCi/kg(dry). The range of gross
alpha activities reported in the 1982 operational REMP report was 6000
to 9500 pCi/kg(dry). ‘

Due to the inhomogeneity typical of sediment samples, wide variations
between samples are expected even when the samples are taken from
areas that are relatively near one another.




D. HWater

Three types of water were sampled during f983. Surface water was
sampled from eleven (11) Tocations including three control locations.
Hell water was sampled from eight (8) 1locations, including one
control., Drinking water was sampled from three (3) locations; both
treated and untreated samples being obtained from the first downstream
drinking water plant. Samples were analyzed variously by gamma
spectrometry, and for gross beta, gross alpha, iodine-131, and
tritium, Results are discussed in detail below,

Gamma Emitters

The results of the gamma spectrometric analyses of water samples are
presented in Table 7. There were a total of 258 analyses performed;
including 115 surface water samples, 35 drinking water .samples, and
108 well water samples. There was no detectable activity of fission
or activation products 1in any of the drinking or well samples
analyzed. With the exception of samples from locations 6S7 and 5S8,
no gamma emitters were detected in any of the surface water samples,

During the reporting period, approximately half the samples from
location 6S7 contained one or more corrosion products. Detectable
Co-58 was found in 6 of 15 samples from this Tlocation, varying from
0.91 to 200 pCi/liter. In addition, the isotopes Co-60 and Mn-54 were
each detected in 3 of the 15 and 7 of the 15 samples respectively from
657. The observed activity range of Co-60 was from 8.3 to 21 pCi/1,
while Mn-54 varied from 0.94 to 130 pCi/liter. A single sample from
location 5S8 contained detectable activity of Co-60. The reported
level in this sample was 4.8 pCi/liter. Two samples from location 6S7
contained detectable levels of Cr-51, The observed levels at the this
location were 170 and 92 pCi/1.
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Three of the 15 samples from Tocation 6S7 contained detectable
activity of Fe-59, The activity Jlevels ranged from 5.8 to 34
pCi/liter. Single samples from location 6S7 contained detectable:
activities of Zn-65 (4.8 pCi/1) and the fission product Nb-95 (3.2
pCi/1). None of the latter three isotopes were observed in samples
from any other locations. ‘

The presence'of the observed gamma-emitting nuclides can most be
likely be attributed to plant operations. The levels are generally
Tow and in all cases are well below USNRC non-routine reporting
limits.

Iodine~131

A total of 209 samples were analyzed for iodine-131, These included
132 surface waters, and 77 drinking water samples. Results of the
iodine-131 analyses are contained in Table 8.

Of the 80 indicator drinking water samp]es‘ana1yied, 22 had detectable
activity, ranging from 0,053 to 0.35 pCi/liter. Of the 7 drinking
water samples from the control location, 1 had detectable activity at
a level of 0.10 pCi/liter.

0f the 78 surface water samples from indicator 1locations which were
analyzed for I-131, 26 had detectable activity, ranging from 0.05 to
0.32 pCi/liter. OFf the 54 control surface water samples analyzed, 6
had detectable activity, ranging from 0.074 to 0.45 pCi/liter.

The presence of this isotope in the control location samples, and the
general distribution of the observed activities indicates that the
presence of, this isotope is probably not plant related, Alternate
sources of this contamination could be medical uses in the area.

Iv-7




Gross Beta

A total of 256 samples were analyzed for gross beta activity. These
included 115 of surface waters, 105 well waters, and 36 drinking water
samples. Results of the gross beta analyses are contained in Table 9.
Of the 68 indicator surface water samb]es analyzed, 57 had detectable
gross beta activity, ranging from 1.3 to 79 pCi/liter. Of the 47
control surface water samples analyzed, 30 had detectable Qross beta
activity, ranging from 1.2 to 26 pCi/Titer.

0f the 92 indicator well water samples analyzed, 44 had detectable
gross beta activity, ranging from 0.58 to 19 pCi/liter. Of the 13
control well water samples analyzed, 6 had detectable gross beta
,activity, ranging from 1.4 to 3.4 pCi/liter, b

Of the 23 indicator drinking water samples analyzed, 22 had detectable
gross beta activity, ranging from 0,38 to 21 pCi/liter. Of the 13
control drinking water samples ana]yied, 8 had detectable gross beta
activity, ranging from 1.6 to 3.2 pCi/liter. | )
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Gross Alpha

A total of 62 samples were analyzed for gross alpha activity. These
included 35 quarterly well waters, 4 qharterly composite drinking
water samples, and 23 monthly drinking water samples. Results of the
gross alpha analyses are contained in Table 10, ‘

Of the 28 indfcator well water samples ané]yzed from . the routine
program, 4 ‘had detectable gross alpha activity, ranging from 1.0 to
2.5 pCi/titer. Of the 4 control well water samples analyzed, 2 had
detectable gross alpha,activity, ranging from 0.94 to 1.4 pCi/Titer.
Three special well water samples were sampled in January. One of
these samples had detectable gross alpha activity of 3.1 pCi/liter.

Of the 8 treated drinking water samples analyzed, 6 had detectable
gross alpha activity, ranging from 1.4 to 24 pCi/liter. Of the 8 raw
drinking water samples analyzed, 2 had detectable gross alpha
activity, ranging from 1.9 to 25 pCi/liter. The' samples with
activities of 24 and 25 pCi/liter had high total solids content.” None
of the‘quarter1y‘composite drinking water samples had detectable gross
alpha act%vity.




Tritium

The water samples from each location were also composited quarterly
for tritium analysis. A total of 91 samples were analyzed for tritium

activity. These included 35 surface waters, 32 well waters, and 24
drinking water samples. Results of the tritium ang]yses are contained
in Table 11, Of the 21 indicator surface‘water samples analyzed, 4
had detectable tritium activity, ranging from 100 to 730 pCi/liter.
0f the 14 control surface water samples analyzed, 1 had detectable
tritium activity at 210 pCi/liter. Of the 28 indicator well water
samples analyzed, 8 had detectable tritium activity, ranging from 72
to 400 pCi/liter. Of the 4 control well water samples analyzed, 1 had
detectable tritium activity -at 210 pCi/Titer.

0f the 20 indicator drinking water samples analyzed, 3 had detectable
tritium activity, ranging from 99 to 270 pCi/liter. Of the 4 control
drinking water samples analyzed, 2 had detectable tritium, ranging
from 76 to 250 pCi/Tliter.

Except for a single value (730 pCi/liter in the first quarter sample

from the plant discharge, 6S7), all tritium activities which were
detected were typical of existing environmental levels.
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E. Air Particulates/Air lodine-131/Precipitation

. r. Air Particulate

Air filters were collected weekly from 11 Tlocations. Each weekly
filter was analyzed for gross beta activity. Quarterly composites
were ana]yzéq for gamma emitting radionuclides by gamma spectrometry,
for gross alpha activity.

Results of gross beta analyses on air particulate filters are given in
Table 12, The mean gross beta activity for all stations was 14 E-03

pCi/m3 and the range of gross beta activity was 3.0 to 33 E-03 pCi/m3.

Figure 4 illustrates the variation of beta activity in airborne
particulates over the program year. Figure 5 shows the data from the
current reporting period in the context of reported measurements for
the program over the period 1973 through 1983.

Air filters from each location were - composited quarterly and then
analyzed by gamma spectrometry. A total of 44 composited samples were
analyzed. The gamma spectrometry data are presented in Table 13,
Cosmogenié beryllium-7 was detected in all of the samples. The range
of Be~7 activity was 30 to 110 E-03 pCi/ms. No differences were noted
between 1indicator and control Tlocations. No other gamma-emitting
isotopes were detected in any of the samples analyzed.

Results of gross alpha analyses on air particulate filters are given
in Tables 14, The mean gross alpha activity for all stations was 5.1
+ 3.3 E-03 pCi/m3 and the range of gross alpha activity was 2.1 to 8.0
E-03 pCi/m3. The average activity in the sample from the indicator
locations was 5.3 + 3.4 E-03 pCi/m3. Thq average activity in the
sample from the control.locations was 4.6 + 2.5 E~-03 pCi/m3.
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Air Iodine

. Results of airborne iodine-131 analyses on charcoal cartridges are

presented in Table 15. I-131 was not detected in any of the samples.
Precipitation

Precipitation samples were collected monthly from ten locations, nine
indicators and one controls. Samples were composited quarterly for.
analysis by gamma' spectrometry and for tritium.

The results of the gamma specfrometry analyses are shown in Table 16.
Cosmogenic beryllium-7 was detected in 11 of 34 samples. The range of
Be-7 activity was 14 to 35 pCi/Titer. No other gamma-emitting istopes
were detected in any of the samples. LLDs for Be-7 in samples for
which no detectable activities were measured also fell within this
range.

Results of the analyses for tritium are contained in Table 11.
Tritium was detected in 4 of 27 analyses of samples from indicator
locations and in 2 of 7 analyses of samples from the  control
locations. Values of the activity ranged from 130 to 290 pCi/liter
for the indicator samples; and from 120 to 190 pCi/liter for the
control location. These values are typical for environmental samples.
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F. Milk/Pasture Grass

Milk
Monthly and semi-monthly milk samples were analyzed by gamma
spectrometry. The results .are shown in Table 17. A total of 136
samples were analyzed, 114 from indicator locations and 22 from the
control location,

As expected, naturally 'occurring K-40 was the major detectable
activity in the milk samples. Detectable levels of cesium-137 were
found in 34 of 114 samples from indicator locations, ranging from 1.2
to 3.1 pCi/liter. Detectable levels of cesium-137 were found in 7 of
22 samples from indicator 1locations, ranging from 1.1 to 3.3
pCi/liter. Since Cs-137 is present in global fallout, the occasional
detection of this isotope in environmental media 1is not unusual.
These 1levels are very similar to previously reportéd values for the
Susquehanna SES REMP,

The results of iodine-131 analyses of milk samples are presented in
, Table 17. A total of 136 analyses were pérformgd, 114 from indicator
Tocations and 22 from the control location. No I-131 was detected Jin
any of the milk samples.
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Pasture Grass

A total of 16 pasture grass §amp1es vere collected for analysis during
this program year. Sémpjes were collected monthly when available.
. A11 samples were ana]yzed'by gamma spectrometry. Results of gamma
spectrometric analyses of these samples are contained in Table 19.

Cs-137 was detected in 5 of 16 samples at an average activity of 17
pCi/kilogram (dry). Since it is present in global fallout, the
occasional detection of Cs-137 in environmental media is not unusual.
No other man-made nuclides were detected in any of the samples; nor
were'any members of the uranium or thorium decay chains detected 1in

any of the samples.

Cosmogenic beryllium-7, which exists due toh its deposition as
stratospheric fallout, was found in 15 of the samples. Potassium-40,
a naturally occurring isotope, was found in all the samples. Table 22
contains the summarized average, fraction of detectables, and range of
radionuclide concentrations. The observed values for both Be-7 and
K~40 were within the expected range of normal distribution.

G. Food Products .
A total of 62 fruit, vegetable and food product samples were collected
for analysis during this program year. Samples were collected as
available during the harvest season. All samples were analyzed by
gamma spectrometry.
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Fruits, Yegetables and Honey

A total of 47 edible vegetation samples were collected from various
gardens over the period June through October. These samp]es‘consisted
of lettuce (9 samples); spinach (5 samples); cabbage, tomatoes,
Swiss chard white, Swiss chard red (4 samples each); corn, endive and
potatoes (3 samples each); beans(2 samples); and, peppers and
strayberries (1 sample each). In addition three samples of hpp1es and
one sample of honey were collected in early 1984, Data obtained from
the analysis of these samples are included in this report, because the
samples are products representative of the 1983 growing season.
Results of gamma spectrometric analyses of vegetation samples are
contained in Table 20.

Detectable activity of cesium-137 was detected 1in 12 of 47 edible
vegetation samples at an average activity of 18 pCi/kilogram (wet).
Since it is present in global fallout, the occasional detection of
Cs-137 in. environmental media 1is not unusual. No other man-made
nuclides were detected in any of the 47 samples of edible vegetation
analyzed. Naturally occurring members of the uranium and thorium
decay chains were not detected in any of the samples.

Cosmogenic beryllium-7, which exists due to its deposition as
stratospheric fallout, was found in 22 of the 47 samples.
Potassium-40, a naturally occurring isotope, was found in all the
samples, Table 22 contains the summarized average, fraction of
detectables, and range of radionuclide concentrations. Both Be-7 and
K-40 were found at their expected ranges of activity.

The single sample of honey contained 54 + 14 pCi/Kg of cesium-137.
This data 1is consistent with the data obtained from prior years. No
other man-made gamma emitters were detected in this sample. The data
obtained from its analysis are included in Table 20.
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Game, Poultry and Eggs .

In addition to the samples discussed above, a total of 13
non-vegetable food produét samples were collected for analysis during
this program year. These included 8 squirrel samples, 3 deer samples,
and one sample each of poultry and eggs. Squirrels were collected in
October, deer in November and December, and poultry and eggs were
collected in December, A1l samb]es were analyzed by gamma
spectrometry. Results of gamma spectrometric analyses of of these
non-vegetable, food product samples are contained in Table 21,

As expected the samples of squirrel meat contained high levels of
Cs-137 relative to all other types of food product samples. These
elevated activities have been reported previously in the annual
reports on the Susquehanna SES REMP and in other sources. (18) Cs-137
was detected in all squirrel meat samples at an average activity of
1500 pCi/kilogram (wet). This is consistent with previously reported
values, Since it 1is present 1in global fallout, the occasional
detection of (s-137 in environmental media is not unusual. The
comparatively high levels in squirrel meat apparently result from high
concentration factors in the components of the squirrel's diet.
Detectable levels of cesium-137 were found in all of the deer samples,
ranging: from 15 to 39 pCi/kg(wet). No other man-made nuclides were
detected in any of the samples of food product analyzed. Naturally
occurring members of the wuranium and thorium decay chains were not
detected in any of the samples. '

Potassium-40, a naturally occurring isotope, was found in all the
samples at its expected ranges of activity. Table 22 contains the
summarized average, fraction of detectables, and range of radionuclide
concentrations,
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DEVIATIONS FROM THE PROGRAM
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DEVIATIONS FROM THE PROGRAM

Month

January

February

March

April

May

Medium
Surface HWater

Hell YHater

Air Particulates and

Air lodine

Surface HWater

Milk

Surface Hater

Hell Hater

Surface Water

Air lodine

V-1

Deviation

Sample from station 6S5 lost
in shipment.

Sample from station 3S5 not
collected from January through
May since pump was turned off
for winter.

Samples from all air stations
except 7H1 were lost in
shipment. N
Samples from station 12G2 not
collected due to icing
conditions.

Samples from station 8D1 were
not collected during the first
quarter. - Pasture grass was
substituted.

Sample from station 6S7 was
not collected during April.
Sample was collected in May
after a two month period
instead of the required one
month period.

No sample was collected from

4S2 because the outside spigot

had been removed,

No sample was collected from
12G2 due to high river level,

Sample from station 12Gl was
Tost in shipment.



DEVIATIONS FROM THE PROGRAM (continued)

Month

June

June
through
December

September

Medium

MiTk

Water and Milk

Air Particulates and

Air lodine

Food Products

V-2

Deviation

Duration between samples
exceeded defined
specifications for this
frequency.

Sensitivities for Ba-140,
La-140, and Fe-59 were
not met in many samples
analyzed during these

. months due to delays in

counting and analysis.
Missed sensitivities
are footnoted in the
individual data tables.

Duration between samples
exceeded defined
specifications for this
freguency.

Samples from, 7H1 were
collected on 09/22/83 after
a two week period due to
sample collector's error,

The apples and honey
collected from stations
782, 12B1, and 2H2 were
samples from the 1983
growing season, Due to

a sample collection error,
these samples were not
picked up until the first
quarter of 1984, Station
2H2 was substitued for
Station.2H1 because 2H1
was closed for the season.
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v. DEVIATIONS FROM THE PROGRAM (continued)

Month

September

October

Medium
Air Particulates

Milk

Milk

Air Particluates and

Air lodine .

Precipitation

Surface HWater

Milk

V-3

Deviation

Third Quarter gross al ha
composite sample from

was destroyed in ana]ys1s.

Samples from stations 10Gl

and 12D2 were not analyzed

for I-131 due to laboratory
analyst error, Sample was

destroyed in analysis.

Duration between samples
exceeded defined
specifications for this
frequency.

Samples were collected from
7H1 on 10/22/83 after a 2
week period due to sample
collector's error.

Sample from station 7Gl was
lost in shipment.

Sample from station 1D5 was
not analyzed for I-131, The

sample was destroyed in
analysis.

Sampling frequency was
increased to obtain the
correct number of samples
for program,




DEVIATIONS FROM THE PROGRAM (continued)

g Month Medium

November Milk

Hell HWater

December Surface Water

Hell HWater

Precipitation

Deviation

Sample from station 5E1 was
not analyzed for I-131, due
to laboratory analyst's
error,

Sample from station 3S5 was
not collected. The well had
been turned off for the winter,

Samples from stations 12G2
and 1D5 were not collected
due to flooding conditions
of river,

Sample from station 3S5 was
not collected. The well had

been turned off for the winter,

Samples were not collected
from the precipitation
stations due to insufficient
volume and the changeover
from rain collectors to
heated snow collectors.

Rain water from December 1983
will be composited into the
first quarter sample of 1984,
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vi.

PROGRAM CHANGES

Well Water station 2S5 is no longer sampled. Sample collector
no longer has access to the premises.

Goat.milk station 7C1 is no longer sampled. Owner disposed of
goats.

.

Automatic water samplers were installed at stations 657, 6S6
and 12H2 RAM, Sampling was initiated at 12H2 RAW for the third
quarter 1983, at 6S7 for the first quarter 1983, and at 6S6 for
the third quarter 1983,

Heated snow collectors were installed during mid-December, 1983
at stations 1152, 9B1 5S4, 12E1, and 7Gl. Snow samples will be
collected from these stations during 1984.

Several new precipifation sampling stations were added to the
program: 12E1, 9B1, 2S2, 3D1, 1554, and 7Gl.

TLD location 8H1l was dropped from the program during 1983.
This was an TLD location at the RMC offices in Philadelphia.

The following surface water stations were dropped from the

program: 3G5, 3Gl, and 3G2. This was due to scheduled
discontinuation of a special study.
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VII. LAND USE CENSUS

A land use survey was performed in the environs of the SSES during
1983, The purpose of this_ survey was to identify the potential’
indicator milk sampling locations as well as the nearest vegetable
garden and residence in each of the sixteen standard sampling
sectors around the plant. The outer bound of the survej for
identifying the "nearest" or potential indicator locations was §
miles. The vegetable garden and residence survey was conducted from
August 3, 1983 to October 17, 1983. The milk survey was conducted
during this same time period. The original milk survey report was
lost in shipment so a reconstruction of the survey was conducted, by
PP&L, NUS and IA personnel. The reconstruction of the report was
based on the 1982 survey report, notes from the 1983 survey, and
information from the sample collector. Table 28 . identifies the
nearest garden and residence in each sector for which one could be
identified within the 5 mile radius. Table 29 identifies the
nearest potential indicator milk sampling location in each sector.
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VIII. CONCLUSIONS

Results of the 1983 Radiological Environmental Monitoring Program for the
Susquehanna SES Nuclear Station have been presented. Generally the
results were as expected for normal environmental samples. Naturally
occurring activity was observed in the usual sample media at the expected
magni tude. Several man-made isotopes, in particular Cs-137, were also
observed in a variety of sample types. These were also generally present
at the anticipated concentrations and are attributable to long term
fallout from atmospheric nuclear weapons tests.

A recurring detection of low levels of I-131 in surface water samples was
noted. The absence of recent atmospheric testing rules out fallout as a
source because of the short half-life of this 1isotope. However the
pattern of detection is such that plant operations are not implicated.

Some water samples in the immediate vicinity of the plant discharge
contained low activities of a number of corrosion products and one
quarterly composite contained levels of tritium higher than expected in
environmental samples. These are probably attributable to plant
operations. However, observed activities were at very low concentrations
and were of no significant dose consequence.

Based on the evidence of the environmental monitoring program the station

appears to be operating within regulatory limits without impact on the
health or safety parameters of the local environs.
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Table 1
(Page 1 of 4)

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PP&L)
Radiological Environmental Monitoring Program - 1983

No. of Sample Analysis
Media(l) Locations Freq.(2) Required Anal. Freq.(3)
Airborne 11 W BAO -Gross Beta(4) W1
Particulates AAO0 -Gross Alpha , QC 1
AP GPO -Gamma Spec Qc 1
Airborne 11 W IA0 -I-131 H 1
Iodine
Al
Sediment 5 SA G10 -Gamma spec SA 1
SE Al0 -Gross Alpha SA 1
Fish 2 SA GZ0 -Gamma Spec SA 1
FO - F9 (on edible portion)
FA - FY
Surface 11 Hor M BWO -Gross Beta Mor MC 1
Water GHO -Gamma Spec MorHMNC 1,
SW IX0 -1-131 HorM 1
HNO -Tritium QC 1

Note 1: Stations 6S6 and 6S7 are sampled weekly and analyzed for IX0 on

a weekly basis. TIndividual composites of the 656 and 657 weekly
samples are made on a monthly basis (MC) and analyzed for BWO, and
Individual quarterly composites are made of the monthly

GHO.

composites and analyzed for HNO.

Note: see footnote at end of table.



Table 1
(Page 2 of 4)

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PP&L)
Radiological Environmental Monitoring Program - 1983

No. of Sample Analysis

Media(l) Locations Freq.(2) Required Anal. Freq.(3)

Well Hater BWG -Gross Beta M
GH GHO -Gamma Spec M
AW0 -Gross Alpha Qc

" HNO -Tritium QC

Drinking Water - BWO -Gross Beta M or MC

PH GHO ~Gamma Spec M or MC
IX0 -I-131 MorH

AH0 -Gross Alpha MC or QC

HNO ~Tritium MC or QC

Note 2: Station 12F3 is sampled monthly and analyzed for BWO, GWO, and
, TX0 on a monthly basis. Station 12F3 is analyzed for AWO, and HNO
on a quarterly basis from a composite of the monthly samples (Qc).
Station 12H2 RAW and 12H2 TREATED are sampled weekly and analyzed
for 1X0 on a weekly basis. Individual composites of the 12H2 RAW and
1242 TREATED weekly samples are made on a monthly basis (MC) and
analyzed for BWO, GWO, AWO and HNO. ‘

Rain Water 10 M GWO -Gamma Spec - QC 1
PR HNO =-Tritium QC 1

) 1
Mi 1k 8 M oor sni3) MO -Gamma Spec SM or M

MI INO -I-131 SM or M

Note: See footnote at end of table.
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Table 1
(Page 3 of 4)

Annual Analytical Schedule for the

Susquehanna Steam Electric Station (PP&L)

Radiological Environmental Monitoring Program - 1983

> No. of Sample Analysis
Media(l) Locations Freq.(2) Required Anal. Freq.(3)
Goat Milk(6) 1 Q INO -I-131 Q1
MI
Food Products 11 A . GSO -Gamma Spec Al
FR, VE
Yarious fruits and
vegetables
Game Approx. 6 A GSO -Gamma' Spec Al
GA _
Meat, Poultry, 2 A GSO -Gamma Spec Al
and Eggs
ME, PO , EG
Pasture Grass(7) 1 M GDO -Gamma .Spec M1
VL |
Soil (8) 14 A GDO -Gamma Spec Al
SO
Direct 66 Q DQ -TLD Q 1
Radiation )
TQ

Note: see footnote at end of table.
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Table 1 .
(Page 4 of 4) -

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PP&L)
Radiological Environmental Monitoring Program - 1983

Four samples will be analyzed semi-monthly from April through October.

Media codes should be as specific as possible for fish, fruits, and
vegetables.

W = weekly, M = monthly, SM = semi- monthly, Q = quarterly QC = quarterly
composite, SA semi-annual, A = annual, WC = weekly composite, MC = monthly
composite,

Codes are the same as for sample frequency. Number to the right of the
code indicates the number of anaylses to be performed.

A\

If the gross beta activity is greater than 10(ten) times the yearly mean

of the control sample, gamma analysis should be performed on the
individual filter. Perform if the gross beta analysis is greater than
or equal to 24 hours following filter change.

Goat milk will be analyzed quarterly for I-131 only. )

Pasture grass will be sampled during the quarters goat milk is not
available.

*

Soil will be sampled during the summer of 1984.
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Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1983

Table 2
(Page 1 of 6)

Location
Code Description* Sample Types
IND** 0.9-1.4 mile ESE, At or below Discharge Structure FI
1s2 0.2 mile N, Security Fence TQ
252 0.9 mile NNE, Energy Information Center AP,AI,TQ,PR
283 0.2 mile NNE, Security Fence TQ
256 0.9 mile NNE, Energy Information Center GH
383 0.5 mile NE, Recreational Area TQ
354 0.3 mile NE, Security Fence TQ
3S5 0.9 mile NE, Riverlands Security Office GH
4S1 1.0 mile ENE, Susquehanna River Flood Plain 70
452 0.5 mile ENE, Site - Peach Stand GW
483 N,2 mila FNF, Securjtv Fence TO
454 0.5 mile ENE, Training Center GW
5S1 0.8 mile E, North of Biological Consultants TQ
554 0.8 mile E, West of Biological Consultants AP,AI,TQ,PR
587 0.2 mile E, Security Fence TQ
558 0.8 mile E, Area under power line SW
6S4 0.2 mile ESE, Security Fence TQ
6S5 0.9 mile ESE, Outfall Area N
6S6 River water intake line SH
6S7 Cooling tower blowdown discharge line SH
751 0.2 mile SE on.230 KY tower TQ
783 0.2 mile SE,  Security Fence TQ
7S5 0.4 mile SE, Southeast Garden FR,VE
8s2 0.2 mile SSE, Security Fence TQ
9s1 0.3 mile S, Security Fence TQ
10S1 . 0.4 mile SSM, Security Fence TQ

Note: See footnote at end of table,
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Table 2
(Page 2 of 6)
Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1983 «
1
Location H
Code Description* Sample Types
1182 0.4 mile SW, Golomb House AP,AI,TQ,PR
11S3 0.3 mile SW, Security Fence TQ
11S5 0.5 mile SW, EOF Building GW
1283 0.4 mile WSH, Security Fence i TQ
1254 0.5 mile WSW, EOF Garden FR,VE
1352 0.4 mile W, Security Fence ' TQ
1455 0.5 mile WNW, Site Boundary ' TQ
1553 0.3 mile NW, Security Fence ©TQ
15$4 0.6 mi]e NW, Transmission Corridor AP,AI,TQ,PR~
1651 0.3 mile NNW, Security Fence | TQ
LAKE-TOOK-A-WHILE ENE, E On site SW
1A%, 0.3-1.0 mile N, Sybert's Hi1l Area GA
1A1 0.6 mile N, Thomas Residence . TQ
2AK*, -0.4-1.0 mile NNE, Sybert's Hill Area GA
6A3 0.6 mile ESE, State Police TQ
7Al 0.4 mile SE, Kline Residence TQ
11A2 0.6 mile SW, Shortz Residence TQ
165A*** 0.3-1.0 mile NW, Sybert's Hill Area GA
15A1 ‘ 0.9 mile NW, Serafin Farm PG
15A3 0.9 mile NW, Serafin Farm . TQ
15A4 0.9 mile NW, Serafin Farm - GH
16A*** 0.3-1.0 mile NNW, Sybert's Hill Area GA
16A2 0.8 mile NNW, Rysinski Farm TQ
1B*x* 1.0-1.3 miles N, Sybert's Hi1l Area GA

Note: See footnote at end of table.
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Table 2
(Page 3 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1983

Location
Code Description* Sample Types
2B*** 1.6 miles NNE, Gould Island SE
283 1.3 miles NNE, Luzerne Outerwear TQ
7BHH* 1.2 miles SE, Bell Bend ” SE
7B2 1.5 miles SE, Heller's Orchard FR,VE
7B3 1.7 miles SE, Council Cup TQ
8B2 1.4 miles SSE, Lawall Residence Q -~
9B1 1.3 miles S, Transmission Line East of Route 11 AP,AI,TQ,PR
10B2 2.0 miles SSH, Algatt Residence - TQ
10B3 1,7 miles SSW, Car-Mar TQ
1281 1.3 miles WSH, Kisner Farm . EG,FR,PO
12B2 1,7 miles WSW, Shultz Farm MI
12B3 2.0 miles WSH, Young Farm MI
12B4 1.7 miles WSH, Shultz Farm TQ
16B*** 1,0-1.3 miles NNW, Sybert's Hill Area GA
16B1 1.6 miles NNW, Walton Power Line TQ
6C1 2.7 miles ESE, Moyer Farm MI
11C*** 2.6 miles SW, Hess Island ‘ ) SE
1D2 4.0 miles N, Near Mocanaqua Substation AP,AI,TQ,PR
D3 3.9 miles N, Near Mocanaqua Substation SH
1ps 3.9 miles N, Shickshinny Sewage Treatment Facility SW
301 3.4 miles NE, Pond Hill AP,AI,TQ,PR
8Dl 3.2 miles SSE, Poltrock Farm MI,PG
8D2 4,0 miles SSE, Mowry Residence H TQ
a1 3.6 miles S, Smith Farm ) TQ
10D1 3.0 miles SSW, Ross Ryman Farm MI -
10D2 3.0 miles SSW, Ross Ryman Farm TQ

Note: See footnote at end of table.
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Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1983

Table 2
(Page 4 of 6)

Note: See footnote at end of table.

Location
Code Description* Sample Types

11D1 3.3 miles SH, Zehner Farm FR,VE
12D2 3.7 miles WSH, Dogastin Farm MI
1203 3.7 miles WSHW, Dogastin Residence TQ
1E1 4.5 miles N, Lane Residence TQ
4E1 4.8 miles ENE, Pole #46422 N35-197 TQ
5E1 4.5 miles E, Bloss Farm MI
5E2 4.5 miles E, Bloss Farm TQ
6E1 4.7 miles ESE, St. James Church TQ
7E1 4.2 miles SE, Harwood Trans. Line Pole #2 TQ
11E1 4.7 miles SH, Jacobsen Residence TQ
12E1 4.7 miles WSH, Berwick Hospital AP,AI,TQ,PR
12E4 4.7 miles WSH, Berwick Hospital GY
13E1 4.5 miles W, Glen Brook Reservoir SH
13E3 5.0 miles W, Dent Farm M1
13E4 4.1 miles W, Kessler Farm TQ
14E1 4.1 miles WNW, Knouse Farm TQ ,
2F *kk 6.4 miles NNE, Between Shickshinny and former

State Hospital SE
2F1 5.9 miles NNE, St. Adalberts Cemetery TQ
3F1 9.1 miles NE, Valania Residence TQ
7F1 9.0 miles SE, Conyngham School TQ
12F *%% 6.9 miles WSW, 01d Berwick Test Track SE
12F1 5.3 miles WSH, Berwick Bridge SH
12F2 5.2 miles WSW, Berwick Substation TQ
12F3 5.2 miles WSH, Berwick Water Co. GH,PH




Radiological Environmental Monitoring Program 1983

Table 2
(Page 5 of 6)

Sample Locations and Media for the SSES

Location
Code

Description*

Sample Types

15F1
16F1

363
3G4

4G1
7G1
10G1
12G1

12G2
12G4

2H*%*

2H1
2H2

7H1
12H1

12H2%*%*
12H2RAW

5.4 miles NW, Zawatski Farm

7.8 miles NNW, Hidlay Residence

16
17

14
14
14
15
17
10

30

miles NE, WB Hortén St. Substation
miles NE, WB Service Center

miles ENE, Mountain Top - Ind. Park

miles SE, Hazelton Chem Lab.

miles SSW, Davis Farm

miles YSW, Bloomsburg, PA

miles WSH, between Bloomsburg and Berwick, PA
miles WSH, Kinery Residence

miles NNE, Near Falls,.PA

Greater than 20 miles NNE
Greater than 20 miles NNE

47

26
26
26

miles SE, PP&L roof, Allentown.

miles WSH, Merck Co.
miles WSW, Danville Hater Company
miles WSW, Danville Water Company

12H2TREATED 26 miles WSW, Danville Water Company

* A1l distances measured from vent.

- TQ
TQ

TQ
TQ

TQ
AP,AI,TQ,PR
MI
AP,AI,TQ,PR
SH

TQ

FI

FR,VE

FR,VE

AP,AI,TQ

**  No actual location is indicated since fish are sampled over an area which
extends through 3 sectors (5,6 and 7) near the outfall area.

**% Station code is omitted because no permanent locations exist; samples are
taken based on availability.

**%% Quring the first six months of 1983, station 12H2 was not designated
as either treated or raw.




Table 2
(Page 6 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1983

Location Codes:

The location codes are based on direction and distance from the site. The
first two numbers represent each of the 16 angular sectors of 22-1/2
degrees centered about the reactor site. Sector one is divided evenly by
the north axis and other sectors are numbered in a clockwise direction;
i.e., 2=NNE, 3=NE, 4=ENE, etc. The next digit is a letter which represents
the radial distance from the station:

4-5 miles off-site

, 5-10 miles off-site
10-20 miles off-site
20 miles off-site

Site(l) location

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

o>
unnnwu

eomm
nnonn

The last number is the station numerical designation within each sector and
zone; e€.9., 1, 2, 3, ceeee

Sample Type Codes

AP = Air Particulate PR = Rain Water
Al = Air Iodine MI = Milks

TQ = TLD SE = Sediment
SH = Surface Water FI = Fish

GH = Ground Water FR = Fruits

PH = Potable Water VE = Vegetables
EG = Eggs GA = Game

PO = Poultry

(1) Site is defined as that area within PP&L's property boundary.
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Table 3
(Page 1 of 5)

Direct Radiation - Thermoluminscent Dosimetry(l) Results
SSES REMP 1983

I1-1

(A11 results are in mrad/std. mo, mrad/day, or mR/day + 2s)

Station Quarter 1(2) Quarter 2(2) Quarter 3(3) Quarter 4(3) Average(4)
mrad‘—;std. mo_ mradl}day mrada}std. mo mradl/)day mR/day mR/day mrad/day

182 5.50 + 1,30 0.18 + 0.04 7.31 £+ 0.69 0.24 + 0.02 0.24 + 0.03 0.30 + 0.02 0.23 + 0.09
1Al 4.97 + 0.50 0.16 + 0.02 6.65 + 0.77 0.22 + 0,03 0.26 + 0.02 0.36 + .15 0.24 + 0.15
1Db2 5.76 + 0.65 0.19 + 0,02 6.89 + 1,13 0.23 + 0.04 0.24 + 0,03 0.19 + 0.02 0.21 + 0.05
1E1 5.57 + 0,09 0.18 + 0,01 6.14 + 0.61 0.20 + 0,02 0.20 + 0.02 0.23 + 0.02 0.20 + 0.03
2583 5.79 + 0.59 0.19 + 0,02 ~ 5,61 +1.01 0.18 + 0.03 0.24 + 0,03 0.23 + 0.02 ° 0.20 + 0.05
252 5.27 + 1.09 ' 0.17 + 0.04 5.58 + 1,33 0.18 + 0.04 0.22 + 0.02 0.22 + 0.03 0.19 + 0.04
2B3 5.47 + 0,60 0.18 + 0,02 6.23 + 1.10 0,20 + 0.04 0.21 + 0.04 0.24 + 0,03 0.20 + 0.04
2F1 5.62 + 0.31 0.18 + 0.01 5.64 + 0.54 0.19 + 0.02 0.23 + 0.02 0.24 + 0.02 0.20 + 0.05
354 5.06 + 0.71 0.17 + 0.02, 6.40 + 0.11 0.21 + 0,01 0.22 + 0,02 0.23 + 0.03 0.20 + 0.04
3S3 5.65 + 0.20 0.19 + 0.01 5.58 + 0,35 0.18 + 0.01 0.21 + 0.02 0.22 + 0.04 0.20 + 0.03
301 6.88 + 0.25 0.23 + 0,01 6.76 + 1.40 0.22 + 0.05 0.29 +0.02 0.28 + 0.03 0.25 + 0.06
3F1 5.06 + 0.51 0.17 + 0,02 6.40 + 0.62 0.21 + 0,02 0.22 +,0.03 0.28 + 0.03 0.21 + 0.08
3G3 6.36 + 0.53 0.21 + 0.02 6.62 + 0.34 0.22 + 0.01 0.26 + 0.03 0.26 + 0.03 0.23 + 0.04
3G4 4.99 + 0.15 0.16 + 0.01 6.36 + 0.42 0.21 + 0.01 0.24 + 0.03 0.24 + 0.02 0.21 + 0.07
4S3 5.78 + 1.29 0.19 + 0.04 6.83 + 1.33° 0.22 + 0.04 0.25 + 0.02 0.27 + 0.03 0.23 + 0.06

Note: See footnote at end of table.



Direct Radiation - Thermoluminscent Dosimetry(l) Results
SSES REMP 1983

Table 3

“(Page 2 of 5)

(A11 results are in mrad/std. mo, mrad/day, or mR/day + 2s)

Station Quarter 1(2) Quarter 2(2) Quarter 3(3) Quarter 4(3) Average(‘”
mrada}std. mo mradl}day mradi}std. mo mradt}day mR/day mR/day mrad/day

451 4,53 + 1.07 0.15 + 0.04 5.70 + 1.10  0.19 + 0.04 0.21 + 0.02 0.24 + 0.04 0.19 + 0.07
4E1 6.01 + 0.62 0.20 + 0.02 5.65 + 1,11 0.19 + 0.04 0.25 + 0.02 0.27 + 0.02 0.22 i 0.06
4G1 5.56 + 0.31 0.18 + 0.01 6.58 + 0.38 0.22 + 0.01 0.22 + 0.03 0.23 + 0.04 6.21 + 0.04
587 5.94 + 0.50 0.20 + 0.02 5.97 + 0.75 0.20 * 0.02 0.23 + 0.04 0.24 + 0.03 0.21 + 0.03

,7_' 551 4,51 + 0.93 0.15 + 0.03 5.35 + 0.57 0.18 + 0.02 0.21 + 0.02 0.21 + 0.02 0.18 + 0.05

™ 54 5,75 + 0.50 0.19 + 0.02 5.08 + 0.83 0.17 + 0.03 0.22 + 0.03 0.24 + 0.03 0.20 + 0.05
5E2 6.41 + 1.18 0.21 + 0.04 6.13 + 1.35 0.20 + 0.04 0.24 + 0.02 0.30 + 0.03 0.23 + 0.08
654 7.00 + 0.92 0.23 + 0.03 7.12 + 1.29  0.23 + 0,04 0.28 + 0,03 0.30 + 0.04 0.25 + 0,06
6A3 6.60 + 0.76 0.22 + 0.03 6.47 + 0.13 0.21 + 0.01 0.24 + 0,03 0.27 + 0.03 0.23 + 0.04
6E1 6.48 + 0.81 0.21 + 0.03 6.82 + 0.83 0.22 *+ 0.03 0.27 + 0.03 0.33 + 0.04 0.25 + 0,10
7583 5.74 + 1.08 0.19 + 0.04 6.00 + 1,63 0.20 + 0.05 0.24 + 0,02 0.24 + 0.02 0.21 + 0.04
751 5.86 + 0.90 " 0.19 + 0.03 5.60 + 0.60 0.18 + 0.02 0.21 + 0.02 0.24 + 0.04 0.20 + 0,04
7A1 6.00 + 0.16 0.20 + 0.01 5.33 + 0.66 0.18 + 0.02 0.24 + 0,02 0.27 + 0.02 0.22 + 0,07
783 5.85 + 0.20 0.19 + 0.01 5.09 + 1.55 0.17 + 0.05 0.24 + 0,02 0.25 + 0.02 0.21 + 0.06
IE1 6.05 + 0,52 0.20 + 0.02 5.74 + 0.71 0.19 + 0.02 0.25 + 0.02 0.25 + 0.03 0.22 + 0.05

Note: See footnote at end of table. .
. e, MNP —
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Table 3
(Page 3 of 5)

Direct Radiation - Thermoluminscent Dosimetry(l) Results
SSES REMP 1983

(A11 results are in mrad/std. mo, mrad/day, or mR/day + 2s)

Station Quarter 1(2) Quarter 2(2) " Quarter 3(3) Quarter 4(3) Average(4)
mrad?std. mo mrad?day mrad?std. mo mrad?day mR/day mR/day mrad/day

7F1 6.13 + 0.64 0.20 + 0.02  4.69 + 1,70 0.15 + 0.06 ns (5) 0.26 + 0.02 0.20 + 0.10
7G1 6.03 + 0.50 0.20 + 0.02 6.56 + 1.53 0.20 + 0.05 0.23 + 0.02 0.22 + 0.03 0.21 + 0.02
852 6.23 + 0.61 0.20 + 0.02 5.65 + 0.79 0.19 + 0.03 0.22 + 0.04 0.24 + 0,03 0.21 + 0.03
881 6.00 + 0.63 0.20 + 0.02  5.47 + 0.69 0.18 + 0,02 0.25 + 0.03 0.25 + 0.03 0.21 + 0.06
8pn2 5.46 + 0.31 0.18 + 0.01 5.89 + 0.86 0.19 *+ 0.03 0.24 + 0.02 0.23 + 0.02 0.20 + 0.05
9S1 5.06 + 0.94 0.17 + 0,03 4.86 +1.01 0.16 + 0.03 0.20 + 0.03 0.22 + 0.02 0.18 + 0.04
981 5.39 + 0.52 0.18 +0.02 5,52+ 1,19 0,18 + 0.04 0.21 + 0,02 0.22 + 0.03 0.19 # 0,03
a1 5.86 + 0.71 0.19 + 0.02 6.18 + 0.50 0.20 + 0.02 0.24 + 0.02 0.23 + 0.02 0.21 + 0.04
1051 5.44 + 0.38 0.18 + 0.01 5.69 + 1.03 0.19 + 0.03 0121.i 0.03 0.24 + 0.03 0.20 + 0.04
10B2 5.17 + 0.31  0.17 + 0.01 4.40 + 1.08 0.14 + 0.04 0.19 + 0.02 0.19 + 0.02 0.17 + 0.04
10B3 4.95 + 0.65 0.16 + 0.02 4,50 +1.13 0.15 + 0.04 0.21 + 0.02 0.19 + 0.02 0.17 + 0.05
10D2 5.90 + 0.27 0.19 + 0.01 5.88 + 0,90 0.19 + 0.03 0.23 + 0.03 0.23 + 0.03 0.20 + 0.03
1153 8.15 + 1.36 0.27 + 0.04 7.73 + 0.94 0.25 + 0,03 0.29 + 0.03 0.32'+ 0,03 0.28 + 0,05 |
1152 5.23 + 0.21 0.17 + 0,01 4,65 + 0.30 0.15 + 0.01 0.19 + 0.03 0.20 + 0.03 0.17 + 0.04
11A2 5.14 + 0.19 - 0.17 + 0.01 4.88 + 0.57 0.16 + 0.02 0.21 + 0.03 0.21 + 0.03 0.18 + 0.04
11E1 5.25 + 0.43 0.17 + 0.01 0.16 + 0.03 0.19 + 0.03 0.21 + 0.02 0.18 + 0.03

4.93 + 0.89

Note: See footnote at end of table.



Table 3 N
(Page 4 of 5)

Direct Radiation - Thermoluminscent Dosimetry(l) Results

) SSES REMP 1983

(A11 results are in mrad/std. mo, mrad/day, or mR/day + 2s)

-

Station Quarter 1(2) Quarter 2(2) Quarter 3(3) Quarter 4(3) Average(4)
mradi;std. mo mradt;day mrad?std. mo mradt/)day mR/day mR/day mrad/day
12S3 7.06 + 0.23 0.23 + 0.01 6.41 + 0.30 0.21 + 0.0i ,‘ 0.25 + 0.03 0.26 + 0.04 0.23 + 0,03
1284 5.73 + 0.39 0.19 + 0.01 4,75 + 1.02 0.16 *+ 0.03 0.23 + 0.02 0.23 + 0.02 0.20 + 0,06
12D3 6.39 + 0.29 0.21 + 0.01 6.40 + 0.52  0.21 + 0.02 0.24 + 0,02 0.26 + 0,02 0.22 + 0,04
12E1 5.83 + 0.45 0.19 * 0.01 5.55 + 0.79 0.18 + 0,03 0.21 + 0.03 0.24 + 0.03 0.20 + 0.04
12F2 6.45 + 0.83 0.21 + 0.03 5.75 + 0.91 0.19 + 0.03 0.23 + 0.03 0.27 + 0.03 0.22 + 0,06
T 1261 4.65 + 0.35 0.15 + 0.01 4,62 + 0.51 0.15 *+ 0.02 0.17 + 0.03 0.21. + 0.03 0.17-+ 0.05
= 1264 6.37 + 0.63 0.21 + 0.02 6.09 + 1.03 0.20 + 0.03 0.25 + 0.02 0.28 + 0.03 0.23 + 0.06
1352 7.02 + 0.87 0.23 +0.03 5.80 + 1.62 0.19 *+ 0.05- 0.26 + 0.02 0.27 +:0.04 0.23 + 0.06
13E4 5,92 + 1.15 0.19 + 0.04 5.62 + 1.14 0.18 + 0.04 0.23 + 0.02 0.27 + 0.04 0.21 + 0.07
1455 6.74 + 0.34 0.22 * 0.01 6.66 + 0.43 0.22 + 0.01 0.26 + 0.02 0.28 + 0,03 0.24 + 0.05
14E1 6.12 + 0.75  0.20 + 0.02 5.57 + 1.40 0.18 + 0.05 0.24 1'0.02 0.26 + 0.03 0.21 + 0.06
1553 6,70 £ 0.76  0.22 + 0.03 6.50 + 0.38 0.21-+ 0.01 0.24 + 0,02 0.26 + 0.02 0.23 + 0.03
1554 4.89 + 0.37 0.16 + 0.01 4.81 + 0.74 0.16 + 0.02 0.19 + 0.03 0.23 + 0.02 0.18 + 0.06
15A3 6.39 + 0.65 0.21 +0.02 5.81 + 0.90 0.19 + 0.03 0.23 + 0.02" 0.26 + 0.02 < 0.22 + 0.05

Note: See footnote at end of table.
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Direct Radiation - Thermoluminscent Dosimetry(l? Results
SSES REMP 1983

Table 3
(Page 5 of 5)

(A11 results are in mrad/std. mo, mrad/day, or mR/day * 2s)

Station Quarter 1(2) Quarter 2(2) Quarter 3(3) Quarter 4(3) Average(4)
a b a . b
mrad/std. mo mrad/day mrad/std. mo mrad/day mR/day mR/day mrad/day

15F1 7.31+0.94 0.24 +0,03  5.89+1.32 0.19 + 0,04 ns (%) 0.33 + 0,03 0.25 + 0.13
16S1 6.16 + 0.89 0.20 + 0.03 6.03 + 0.41 0.20 + 0.01 0.24 + 0.02 0.27 + 0.03 0.22 + 0.06
16A2 5.37 + 0.58 0.18 + 0.02  5.16 + 0.25 0.17 + 0.01 0.21 + 0.02 0.22 + 0.02 0.19 + 0.04
16B1 5.30 + 0.54. 0.17 + 0.02  4.94 + 0.39 0.16 + 0.0l 0.22 + 0.02 0.20 + 0.02 0.19 + 0.04
16F1 5.67 +1.08 0.19 + 0.04 4.94 + 0.25 0.16 + 0.01 0.25 + 0.02 0.25 + 0.02 0.18 + 0.04
TH1 4,42 + 0.60 0,15 + 0,02  4.55 + 1,01 0,15 + 0,03 0.15 + 0,02 0.18 + 0,02 0.15 + 0.02
average'®) 5.78 + 1,52 0.19+ 0.05  5.78 + 1.52 0.19 + 0.05 0.23 + 0.05 0.25'+ 0,07 0.21 + 0.07

(1) Errors for individual measurements are two standard deviations of the average of four readings per dosimeter,

(2) Samples collected and analyzed by Radiation Management Corporation.

(3) Samples collected and analyzed by NUS.
(4) Errors of row and column averages are two standard deviations calculated from the same row

or column data used to generate the average.
(5) NS = No Sample. TLD vandalized in field.
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Table 4

Gamma Spectrometry of Fish

(Results in pCi/kg (wet) + 2s)

SSES REMP 1983

Collection - -

Month Sample Type Station Date Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 La-140 Mn-54 HWb-95 Zn-65 Zr-95
May (2) Sucker/Redhorse IND 05/19/83 LT 300(”LT 14 LT15 LT11 LT11 LT40 3200 %400 LT90 LT11 1LT20 LT 30 LT 30
* Bass and Halleye IND 05/19/83 LT 400 LT 16 LT12 LT1l 15+8 LT 40 3600+ 400 LT 60 LT 13 LT20 LT 30 LT 30
Channel Catfish IND 05/27/83 LT 300 LT14 LT12 LT 10 18%8 LT 40 2900% 300 LT 80 LT12 LT 20 LT 30 LT.30
Sucker/Redhorse 2H 05/31/83 - LT 400 LT 20 LT 16 LT15 LT 17 LT 50 3500+ 400 LT70 LT16 LT 30 LT 40 LT 40

Bass and Halleye 2H 05/31/83 LT170 LT11 LT10 LT8 11+5 LT30 3300%400 LT40 LT LT 14 LT 20 LT 18

June 2) Muskellunge 21 06/01/83 LT 300 LT 15 LT 17 LT10 LT13 LT 40 3400 +#400 LTS50 LT12 LT20 LT 30 L7230
Channel Catfish 2H 06/01/83 LT 300 LT 18 LT 20 LT14 LT15 LT 50 28007% 300 LT 80 LT16 LT 30 LT 40 LT 40
Muskellunge IND 06/14/83 LT 90 LT 9 LT11 LTS8 17+7 LT30 3600%400 LT20 LTS L7712 LT30 LT 18

May (3) Predator Fish IND 05/19/83 LT 600 LT 40 LT 40 LT 20 LT 30 LT 160 3600 + 500 LT 300 LT 30 LT40 LT 70 - LT 50
Forage Species IND 05/19/83 LT 800 LT 60 LT40 LT 30 LT 40 LT 190 2700 ¥ 400 LT 500 LT 40 LT S0 LT 100 LT 90

Catfish IND 05/27/83 LT 500 LT40 LT 30 LT20 LT 30 LT 140 3100 % 500 LT 300 LT30 LT30 LT70 LT 70

Predator Fish 2K 05/31/83 LT 400 LT 30 LT 20 LT18 LT 20 LT 100 2800 ¥ 300 LT 200 LT 20 1LT30 LT 60 LTS50

Forage Species 2K 05/31/83 LT 300 LT 40 LT-30 LT 20 LT 30 LT 150 2700 ¥ 500 LT 150 LT 30 LT30 LT 90 LY 60

June (3) Catfish 2K 06/01/83 LT 300 LT40 LT 30 LT20 LT 30 LT 100 2400 + 400 LT 140 LT 30 LT 30 LT 80 LT 50
Huskellunge 24 06/01/83 LT 4000 LT 50 LT 30 LT20 LT 20 LT 180 3100 ¥ 500 LTV 3000LT 30 LT 50 LT 70 LT 90
Muskellunge IND 06/14/83 LT 2000 LT 50 LT 40 LT20 LT 20 LT 200 3000 ¥ 500 LT 1200 LT 30 LT S0 LT 100 LT 110
September Predator Fish IND 09/15/83 LT 150 LT 10 LT 9 LT 6 9.2+ 3,4LT 30 3400+ 400 LT 80 LT7 LT 15 LT20 LT 18
(3) Forage Species IND 09/15/83 LT 200 LT 14 LT12 LT8, LT9 LT 50 3600 ¥ 400 LT11 LT11 LT20 LT30 LT20
Predator Fish 21 09/22/83 LT 150 LT12 LT11 LT7 LT10 LT 40 3100+ 400 LT8 LTI LT 18 LT 30 LT 20

Catfish IND 09/28/83 LT 100 LT LT LT7 LTS LT 40 3500 ¥ 400 LT 40 LT 9 LT 15 LT30 (718

Forage Species 2H 09/22/83 LT 150 LT 10 LTS LT7 LTS8 LT 30 3400 # 400 LT 70 LT 8 LT 11 LT20 LT19

Catfish 21 09/23/83 LT 140 LT11 LT10 LT7 LT6 LT40 3200+¥ 400 LT80 LT8 LT15 LT 20 LT 19

October Catfish Lake T-A-H 10/07/83 LT 50 LT 8 LT8 LT6 LT7 LT 20 3100-+ 400 LT 20 LT7 LT10 LT20 LT 14
(3) Panfish Lake T-A-H 10/07/83 LT 70 - LT 11 LT13 LT9 LT10 LT 30 3200%¥400 LT 30 LT16 LT14 LT 30 LT 30

(1) LT = Less Than

(2) Samples collected and analyzed by Radiation Management Corporation.
(3) Samples collected and analyzed by HUS.
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Table 5 (1)

ge 1 of 3)

Gamma Spectrometry of Sediment

SSE

S REMP 1983

(Results in pCi/kg (dry) + 2s)

Collection Date: May 26, 1983
Station

11¢ 2F 12F 78 28
Ac-228:  npt?) ND ND ND ND -
Ba-140: LT 1000¢3) LT 1200 LT 1100 LT 800 LT 1000
Bi-212:  ND ND ND ND ND
Bi-214:  ND ND ND ND ND
Co-58: LT 40 LT 50 130 + 40 LT 30 LT 40
Co-60: LT 40 LT 40 LT 30 LT 30 LT 30
Cs-134; LT 40 LT 50 LT 40 LT 30 LT 30
Cs-137: 64 + 27 240 + 40 o1 + 24 58 + 19 70 + 24
Fe-59: LT 110 LT 140 LT 110 LT 90 LT 100
K-40: 7700 + 800 11000 + 2000 8800 + 900 8300 + 900 8100 + 900
La-140: LT 300 LT 400 LT 300 LT 200 LT 200
Mn-54: LT 40 LT 40 65 + 28 LT 30 LT 40
Nb-95: LT 70 LT 80 LT 70 LT 50 LT 70
PH-212: D ND ND ND ND
Pb-214:  ND ND ND ND ND
Ra-226: 680 + 70 770 + 80 690 + 70 530 + 60 530 + 60
Th-232: 720 + 100 1100 + 200 880 + 90 680 + 80 680 + 80
T1-208:  ND ND ND ND ND
Zn-65: LT 90 LT 120 LT 80 LT 80 LT 80
Zr-95: LT 80 LT 100 LT 90 LT 60 LT 80

Note: See footnotes at end gf table.
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Table 5 (4)
(Page 2 of 3)

Gamma Spectrometry of Sediment
SSES REMP 1983

(Results in pCi/kg (dry) * 2s)

Collection Date:

May 26, 1983

‘Station

11C 2F 12F 7B 2B
Ac-228: 770 + 220 1100 + 200 900 + 180 770 + 200 860 + 210
Ba-140: LT 2000 LT 1800 LT 1200 LT 1600 LT 1500
Bi-212: ND 1100 + 600 ND * 990 + 610 ND
Bi-214: 790 + 140 970 + 150 820 + 120 680 + 130 740 + 140
Co-58: LT 140 LT 120 LT 120 LT 110 LT 110
Co-60: LT 100 LT 90 LT 80 LT 80 LT 80
Cs-134: ° LT 100 LT 100 LT 90 LT 90 LT 110
Cs=137: LT 100 190 + 60 LT 90 LT 100 LT 90
Fe-59: LT 300 LT 300 LT 300 LT 300 LT 300
K-40: 6300 + 1000 13000 + 2000 6400 + 800 8500 + 1300 8700 + 1300
La=140: LT 1000 LT 1200 LT 700 LT 800 - LT 1000
Mn-54: LT 100 LT 90 LT 80 LT 80 LT 100
Nb-95; LT 140 LT 130 LT 100 LT 110 LT 140
Pb-212: 630 + 110 780 + 80 670 + 100 540 + 80 470 + 70
Pb-214: 730 + 130 1100 + 200 770 + 110 840 + 140 850 + 130
Ra-226: 760 + 140 1000 + 200 790 + 120 760 + 140 790 + 140
T1-208: 780 + 170 1100 + 200 930 + 150 880 + 170 800 + 170
Zn-65: LT 300 LT 300 LT 200 LT 300 LT 300
Zr-95; LT 200 LT 200 LT 190 LT 190 LT 200

Note: See footnote at end of table.
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Table 5 (4)
(Page 3 of 3)

Gamma Spectrometry of Sediment
SSES REMP 1983

(Results in pCi/kg (dry) + 2s)

Collection Date: September 29, 1983

Station

11¢ 2F 12F 7 78 2B
Ac-228: 740 + 190 870 + 200 590 + 200 550 + 240 610 + 220
Ba-140: LT 3000 LT 2000 LT ‘1900 LT 2000 LT 2000
Bi-212: ND ND ND ND ND
Bi-214: 600 + 130 620 + 120 540 + 120 450 + 130 510 + 140
Co-58: LT 130 LT 130 LT 120 LT 130 LT 120
Co-60: LT 100 LT 90 LT 80 LT 50 . LT 120
Cs-134: LT 110 LT 110 LT 100 LT 110 LT 120
Cs-137; LT 100 LT 100 LT 90 LT 90 LT 110
Fe-59: LT 300 LT 300 LT 300 LT 400 LT 300
K-40: 8600 + 1100 8800 + 1100 8200 + 1200 5500 + 1200 6900 + 1300 ’
La-140: LT 1500 LT 1400 LT 1100 LT 1300 LT 1700
Mn-54: LT 100 LT 90 LT 90 LT 110 LT 110
Nb-95: LT 140 LT 130 LT 120 LT 160 LT 150
Pb-212: 430 + 110 460 + 110 490 + 120 420 + 120 530 + 140
Pb-214: 590 +-130 780 + 140 620 + 110 430 + 110" 480 + 120
Ra-226: 600 + 130 700 + 130 580 + 110 440 + 120 500 + 130
T1-208: 710 + 160 720 + 170 610 + 150 540 + 180 630 + 190
Zn-65: LT 300 LT 200 LT 300 LT 300 LT 300
Zr-95: LT 300 LT 200 LT 200 LT 300 LT 300

(1) Samples collected and analyzed by Radiation Management Corporation.

(2) ND = Not detected
(3) LT = Less Than

(4) samples collected and apalyzed by NUS.
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Table 6

Gross Alpha in Sediment
SSES REMP 1983

(Results in Units of pCi/kg (dry) + 2s)

Month Station C&l]ection Date Gross Alpha Activity
May (2) 28 05/26/83 3200 + 2900
7B 05/26/83 2000 % 2900,
11¢ 05/26/83 LT 4000
oF 05/26/83 4400 + 3100
12F 05/26/83 LT —4000"
May(3) 28 05/26/83 5400 + 3700
78 05/26/83 6800 ¥ 3900
11¢ 05/26/83 8800 ¥ 4200
2F 05/26/83 9900 ¥ 4300
12F 05/26/83 5500 ¥ 3700
september(3) 28 09/29/83 LT 3000
7B 09/29/83 LT 3000
11¢ 09/29/83 LT 3000
2F 09/29/83 LT 3000
12F 09/29/83 LT 3000
(1) LT = Less Than

(2) Samples collected and analyzed by Radiation Hanagement Corporation.
(3) Samples collected and analyzed by NUS.
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Table 7

(Page 1 of 11)

Gamma Spectrometry of HWater
(Surface, Hell, and Drinking)

SSES REMP

1583

(Results of pCi/1 # 2s)

Hater Collection
Month Type Station Period Ba-140 Co-58 Co-60 Cs=134 (Cs-137 Fe-59 La-140 Mn-54 Nb-95 Zn-65 Zr-95 Other
dan. Myl 556 01704 to g}/25/83 LT 13 1706 LTO.6 LTO.5 LTO.5 LT1.4 LT2 LT 0.6 LTO.7 LT1.2 LTI.1
655 NS - - - - - - - - - - -
657  01/03 to 02/03/83 L1 1005} 35+4 1T12 LT1.5 109 13  1r200% 2643 T2 LT1.8 LT2
103 01/07/83 LT 6 LT0.8 L70.8 LTO0.7 LTO.8 LT1.5 LT1.4 LTO0.7 LTO0.9 LTL5 LT 1.4
13t1 01/05/83 LT 8 LT0.6 LT0.6 LTO.5 LTO.5 LT1.5 LT2 LTO0.6 LTO.8 LTI.1 LT1.1
12F1 01/05/83 LT 5 LT0.5  LTOS LTO05 LTO06 LT12 LTL5S L7055 LTo6 LT1.1 LTO0.9
1262 01/05/83 LT 6 LT 0.6 ND LT0.6 LT0.6 LT 1.4 LTLg, LTO.5 LTO.8 LT14 LTLI
12HI  01/03 to 02/02/83 LT 60 LT0.9 LTO0.8 LTO.6 LTO.6 LT3  LT20 LT0.6 LT1.9 LT1.7 LT1.7
o7 dorangevitle 01713784 LT 13 L70.8 LT0.8 °'LTO0.6 LTO.7 LT1.9 LT3 LT0.7 LT1.1 LTL3 LT1.6
Muncy Valley 01/13/83 LT 11 LT0.8 LT1.0 LTO0.5 LTO0.6 LT1.9 LT3 {T0.6 LT1.0 LT1.4 LT 1.5
Lee Mount.  01/13/83 LT 11 LT0.7 LTO0.8 LTO5 LTO.6 LT1.5 LT4 LT0.6 LT1.0 LT1.3 LT1.3
256 01/06/83 LT 9 LT0.7 LTI.1 LTO.6 LTO.7 LT1.4 LT2 LTO0.6 LTO0.9 LT1.3 LT1.3
255 01706/83 LT 7 LT0.6 LTO.7 LTO.6 LTO.6 LT1.5 LT2 IT0.6 LTO.8 LTI1.5 LT1.1
as2 01/06/83 LT 7 LT0.7 LTO7 LTO0.5 LTO.6 LT1.4 LT2 LTO0.5 LTO.8 LT1.2 LT1.1
as4 01/06/83 LT 8 LITO0.7 LTO.7 LTO0.6 LTO.6 LT1.4 LT3 L70.6 LTO.8 LT1.3 LT1.2
1155 01/06/83 LT 12 LIT0.8 LT0.8 LTO5 LTO.6 LT1.7 LT4 LITO.6 LTI1.1 LTI1.5 LTI1.2
15A4 01/08/83 LT 8 LIT0.8 LT1.0 LTO.6 LTO.7 LT1.6 LT2 LTO.7 LTO0.9 LT1.4 LT 1.4
12€4 01/06/83 LT 7 1T0.7 LT1.0 LTO0.6 LTO.7 LT1.5 (T2 LT0.6 LTO.9 LT1.4 LT 1.4
123 01/02/83 LT 6 LTO.6 LTO.7 LTO0.6 LTO.6 LT1.4 LT2 LT 0.6 LTO0.8 LT1.5 LT1.2
. 3s N - - - - - - - - - - -
') 12F3 01/05/83 LT7 (5 LT0.6 LT0.6 LTO5 LTO.5 LTL3 LTL9, LT0.5 LTO7 LTL3 LTLI
1242 01/03 to 02/02/83 LT 11005 [T1.8 (T1.1 LTO.9 LT1.0 LT4  LT30 711 LT3 (12 (T3

llote: See footnotes at end of table.



Table 7
(Page 2 of 11)
‘ Gamma Spectrometry of Hater
| . (SurfacgsEgeMﬂPaYgagrinking)

(Results of pCi/1 + 2s)

Hater Collection . . ‘
Month  Type Station Period Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59  La-140 Mn-54  Hb-95 Zn-65 Zr-95 Other
Feb. (1) su 558 02/01 to 02/22/83 LT 60y LTL3  LTO.8 LTO.8 LTO8 LT3  LT13( LTO.S LT2 LTL9 LT2
655  02/01 to 02/22/83 LT 80 IT1.6 LT1.1 LTO0.9 LVTO0.9 LT4 LT18 IT1.4 LT3 LT2 LT3
657  02/03 to 03/11/83 LT 30 (120420 83+0.9 LTL4 LTL1 13+2 LT4 ) 70%7 LTL6 LT2 LT2
103 02/03/83 tr00® 317 7T 1709 L1100 LTF L7200 LTTL LT3 LT3 LT3
13€1 02/03/83 LT 50 LT0.9 LTO.6 LTO5 LT0.5 LT3 LT16(3) LT05 LTL5 LTL2 LTL6
1271 oz/gg/sa LT 60 {709 LTO0.7 LTO.5 LTO,5 LT3 LT18 T0.6 LT1.6 LT1.3 LT1.6
12H1  02/02 to 03/07/83 LT 30 £70.9 LT1.1 LTO0.6 LTO7 LT3 LT8 1T0.8 LT1.5 LT1.5 LTL1.8
GH 256 02/02/83 11100 LT1.4 LTO.9 LTO.8 LTO.9 LT3 LT 19{2; LT0.9 LT3 LT2 LT3
| 255 02/02/83 LT60 ) LT10 LTOB LTO6 LTO6 LT3  LT200 L1027 Lils LTL7 LTLS
452 02/02/83 tr10) (718 LTl2 1709 LTL0 LTS LT302) LTL1 LT3 LT2 LT3
454 02/02/83 LT 60 LTos LT0.6 LTos (roe LT3 LTisf3 LTo LTle LTL2 LT17
n 1155 02/02/83 LT70 ) LTL1 LT08 LTO6 LTO6 LT3 T30 LTO6 LTz LTL6 LTLs
Y 15A4 02/04/83 Tuofs) LT1le LTl (To9 LTLO LT4  LT30p LTLL LT3 LT3 LT3
| _ 1264 02/02/83 tr70 {8 (110 170l LTOl6 LTO6 LT3 LT200 LTO0.6 LTLo LTLE LI 1.9
12F3 02/03/83 LT 70 LT1.1 LT1.1 LTO.6 LTO.7 LT3 LT 20 LT0.8 LT2 LT1:6 LT2
3s5 NS - - - - - - - - - - -
PH 12F3 02/03/83 (71008 114 1To9 108 709 14 1119 1to9 13 Ly LT3
1212 02/02 to 03/07/83 LT 40 IT1.2 LT0.8 LTO0.8 LTO0.8 LT3 LTS8 {T0.8 LT1.9 LTL.7 LT2
marchl) s 5s8  03/02 to 03/28/83 LT 20 LF1.3 LT1.0 LTO9 LTO09 LT3 LIS IT1.0 LT1.6 LT2 LT2
655  03/02 to 03/28/83 LT 13 LT06 LTO0.7 LTO.5 LTO0.6 LT1.6 LT4 (T0.5 LTO0.9 LT1.2 LTL.2
657 03/11 to04/08/83 LTG0 200+20 21+2 LTL9 LTI6 34+4 L[T7 130$2032+1.74.8218L74 Crslo
. +20
103 03/09/83 LT 20 LITO0.7 LTO0.6 LTO05 LTO05 LT19 LI6 L7T0.5 LTI1.1 LT1.4 LT3
13€1 03/09/83 LT 30 709 LT1.0 LTO.6 LYO0.7 LT2 LTS8 LTO0.7 LT1.4 LT1.4 LTL7Z
12F1 03/11/83 LT 19 1T0.8 L70.8 LTO0.6 LTO6 LT2 LT6 LT0.6 LT1.2 LT1.5 LT 1.4
1262 03/07/83 LT 30 LT0.8 LTO.6 LTO.5 LTO.5 T2 LT7 LT0.6 LT1.1 LT1.2 LTL3
1201 03/07 to 04/07/83 LT 40 {T14 LT1.0 LTO.9 LTO0.9 LT3 LT10 T1.d LTL9 T2 LT2

Note: See footnotes at end of table.
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Table 7
(Page 3-of 11)

Gamma Spectrometry of Hater
{Surface, Well, and Drinking)
SSES REMP 1983

(Results of pCi/1 # 2s)

. Hater Collection -

Month Type Station Period Ba~140 Co-58 Co-60 Cs-134 (Cs-137 Fe-59 La-140 Mn-54 Nb-95 Zn-65 Zr-95 Other
March(l) GH 256 03/09/83 LT 20 LT 0.8 LT 0.6 LT 0.5 LTO0.5 LT2 LT 7 LT 0.5 LT1.1 LT1l.4 LT 1.3
(cont) 255 03/09/83 LT 40 LT 1.4 LT 1.1 LT0.9 LT0.9 LT3 LT 10 LT 1.1 LT1.9 LT 2 LT 2

4s2. 03/09/83 LT 30 LT 0.9 LT 1.0 LT0.6 LTO0.7 LT 2 LT 8 LTY0.7 LT1.4 LT1.5 LT 1.6
454 03/09/83 LT 30 LT 0.8 LT 0.8 LT0.6 LT0.6 LT 2 LT 8 LtT0.6 LT1.3 LT1.5 LT1.4
1185 03/09/83 LT 40 LT 1.1 LT 0.8 LT 0.8 LTO0.8 LT3 LT 8 LT0.9 LT1.8 LT 1.7 LT2.1
15A4 03/11/83 LT 40 LT 1.4 LT 1.0 LT 0.8 LT 0.9 LT3 LT 10 LT 1.0 LT 2 LT 2 LT 2
12E4 03/09/83 LT 30 LT 0.8 LT 0.6 LT 0.5 LTO0.6 LT 2 LT 8 LT 0.5 LT1.2 LT 1.2 LT 1.5
12F3 03/09(@; LT 40 LT 1.0 LT 1.1 LY 0.6 LT0.7 LT3 LT 9 LT0.8 LT1.7 LT1l.6 LT 2
355 NS - - - - - - - - - - -
PH 12F3 03/09/83 LT 20 LT 0.8 LT 0.8 ND LT 0.6 LT 2 LT 7 LY 0.7 LT1.3 LT1.6 LT 1.6
12H2  03/07 to 04/07/83 LT 30 LT 0.8 LT 0.6 LT 0.5 LTO0.6 LT 2 LT o LTO0.5 LT1.2 LT 1.3 LT 1.4
April‘l) SH 558 04/08 to 04/25/83 LT 20 LT 1.1 LT 0.8 LT 0.8 LT 0.9 LT2 LT 5 LT0.8 LT1.5 LT1.8 LT2
gg? 04/08 t?9g4/25I83 LT 30 LT 1.3 LT 1.0 LT0.8 LTO0.9 LT3 LT 6 LT 1.1 LT1.6 LT 2 LT 2
103 04/07/83 LT 30 LT 1.2 LT 0.8 LT 0.7 LT0.9 LT3 LT 6 LT0.8 LT1.6 LT1.8 LT 2
103(11) 04/07/83 LT 40 LT 0.9 LT 0.7 LT0.6 LT0.6 LT3 LT 10 LTo0.,7 LT1.4 LT1.6 LT 1.6
13E1 04/07/83 LT 30 LT 1.4 LT 1.0 LT0.9 LTO0.9 LT3 LT 8 LT1.1 LT1l.8 LT 2 LT 2
12F1 04/07/83 LT 40 LT 1.4 LT 1.1 LT 0.9 LT1l.0 LT3 LT 8 LT1.0 LT1.9 LT 2 LT 3
12G2 04/07/83 LT 20 LT 0.8 LT 0.8 LT 0.6 LT 0.6 LT 2 LT 7 LT 0.6 LT 1.4 LT 1.6 LT 1.4
1201  04/07 to 05/05/83 LT 10 LT 0.7 LT 0.8 LTO0.6 LTO0.6 LT11.7 LT3 LT 0.6 LT1.0 LT 1.5 LT 1.4
GH 3s5 NS - - - - - - - - - - -
256 04/07/83 LT 50 LT 1.2 LT 0.8 LT0.8 ‘LT 0.8 LT 3 LT 11 70,9 LT1.9 LT1.7 LT3
2585 04/07/83 LT 40 LT 1.0 LT 1.1 LT 0.7 LTO0.7 LT 2 LT 11 LT 0.7 LT1.8 LT 1.7 LT 1.9
452 NS - - ~ - - - - - - - -
454 04/07/83 LT 50 LT 1.4 LT 1.1 LT0.9 LT O0.9- LT 4 LT 12 LT 1.1 LT 2 LT 2 LT 3
1185 04/07/83 LT 30 LT 0.8 LT 0.6 LtT0.5 LTO0.5 LYLI.9 LT9 LT0.5 LT3 LT1.3 LT 1.4
1155(11)  04/07/83 LT 30 LT 0.8 LT0.6 -1L70.5 LT 0.5 LT 2 LT 9 LY 0.5 LT 1.4 LT 1.3 LT 1.5
15A4 04/08/83 LT 30 LT 0.9 LT 0.8 L10.6 LTO0.6 LT 2 LT 10 LT 0.6 LT 1.4 LT 1.6 LT 1.6
12E4 04/07/83 LT 50 LT 1.2 LT 0.8 L7T0.8 LYO0.9 LT3 LT 11 LT 0.9 LT 2 LT 1.8 LT 2
12F3 04/07/83 LT 60 LT 1.5 L7 1.1 LT 0.9 LTO0.9 LT 4 LT 13 LT 1.0 LT 2 LT 2 LT 3
PH 12F3 04/07/83 LT 30 LY 0.8 LT 0.6 LT0.5 LTO5 LT1l.9 LY7 LT0.6 LT1l.2 LT1.5 LY 1.4
1242  04/07 to 05/05/83 LT 18 LT 1.2 LT 1.1 L1 0.8 LT1.0 LT3 LT 4 LT 10 LTS5 LT2 LT2"

Note: See footnotes at

end of table.
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Table 7
{Page 4 of 11)

- Gamma Spectrometry of Hater
(Surface, Hell, and Drinking)
SSES REMP 1983

(Results of pCi/1 + 2s) -

Hater Collection
Month Type Station Period Ba-140 Co-58 Co-60 Cs-134 C(Cs-137 Fe-59 La~140 HMn-54 Nb-95 Zn-65 ZIr-95 Other
Hay(l) SH 558 05/06 to 05/31/83 LT 10 LT 0.7 LT 1.0 LT 0.6 LTO0.7 LT19 LT3 LT0.7 LT1,0 LT 1.5 LT 1.5
6S5 05/06 to 05/31/83 LT 12 LT 1.0 LT 0.7 LT 0.7 LTO0.8 LT1.9 LT3 LT 0.8 LY 1.1 LT1.7 LT 1.7
6S7 04/08 to 06/05/83 LT 40 45 + 5 9.2+1,2 LT1.3 LT1l.1 5.8+2,21L77 37+4 LT1l9 LT3 LT 2
103 05/06/83 LT 14 LT T.0 LT U.7 LT 0.8 LT0.8 LT?Z LT 3 LTU.8 LT 1.2 (LT 1.7 LT 1.7
13E1 05/05/83 LT 16 LT 1.2 LT 1.1 LT 0.9 LTO0.9 LT3 LT 4 LT1.0 LT 1.4 LT 2 LT 2
iggé '05&25/83 LT 10 LT 0.7 LT 0.6 LT 0.5 LTO0.5 LTL1.6 LT3 LT0.5 LYo0.8 (T1l.,2 LT1.1
1241 05/05 to 06/14/83 LT 12 LT 0.9 LT 0.8 LT0.8 LT0.9 LT2 LT 2 LYT0.8 LT 1.2 LT1.7 LT 1.8
4] 256 05/04/83 LT 11 LT 0.6 LT 0.7 LT 0.5 LTO0.6 LT1.6 LT3 LT 0.5 LTO0.9 LT1,2 LT1.2
255 NS - - - - - - - - - - -
452 05/04/83 LT 14 L7 0.8 LT 1.1 LT 0.7 LT O0.7 LT1.7 LT3 Lt10.7 LY1l.2 LY1l.5 LT 1.5
4S4 05/04/83 LT 14 LT 0.9 LT 1.0 LT 0.7 LTO0.7 LT1.9 LT4 T0.7 - LT1.1 LT1l.4 LT 1.6
11585 05/04/83 LT 12 LT 0.7 LT 0.8 LT 0.6 LT 0.6 LT1.8 LT 4 LTO0.6 LY1,0 LTI1.5 LT 1.2
15A4 05/06/83 LT 17 LT 1.0, LT 0.8 LT 0.7 LT0.8 LT 2 LT 4 1IT0.9 LT 1.3 LT1.7 LT 1.9
12E4 05/04/83 LT 20 LT 1.2 LT 1.0 LT 0.8 L170.9 LT3 LT 5 LT 1.1 LT1l.6 LT2 LT 2
12F3 05/04/83 LT 15 LT 0.7 LT 0.6 LT0.5 LYO0.6 LY1.6 LT 4 LT0.5 LY1,0 tT1.3 LT 1.3
3s5 NS - - - - - - - - - - - -
PH 12F3 05/04/83 LT 16 LT 1.0 LT 0.8 LT0.8 LT 0.8 LT 2 LT 3 LT0.8 LY1.3 LY1l.7 LT 1.7
1212 05/05 to 06/14/83 LT 13 LT 1.0 LT 0.8 LT0.8 LT0.9 LT2 LT 3 tT 0.8 LT1l.2 LT1l.6 LT 1.8
June(l) SH 558 06/08 to 06/27/83 LT 17 LT 0.7 LT 0.7 LT 0.5 LT 0.6 LT 1.7 LT 4 Ltro0.5 LT1.0 LT1l.2 LT1.3
6S5 06/08 to 06/27/83 LT 14 LT1.1 0.8 +0,521L7T0.8 LTO0.9 LT2 LT 3 LT 0.9 LT1.3 LT1,9 LT 1.9
657 06/05 to 07/06/83 LT 8 0.91 + 0,57 L7 0.7 LT 0.6 LTO0.6 LT1.4 LT 2 0.94 + 0.38 LT 0,8 LT 1.2 LT1.2
103 06/14/83 LT 6 LT 0.6 LT 0.7 LT 0.6 LTO0.6 LT11.5 LT 1.9 LT 0.6 LTO0.8 LT1.5 LT 1.2
13E1 06/14/83 LT 9 LT 0.9 LT 0.8 LY 0.8 LT0.9 LT 1.7 LT 1.9 LtT0.8 LT 1.1 LT1.7 LT 1.6
12F1 06/15/83 LT 6 LT 0.6 LT 0.7 LT 0.5 LTO0.6 LTYL2 LY 1.5 LT 0.6 LTO.7 LT1l.2 LT1.1
1262 06/14/83 LT 8 LT 0.6 LT 0.7 L7T0.6 LTO0.6 LT1l,7 LT 2 LYO0.6 LTO0.8 LT1.5 LT 1.2
121 06/14 to 07/15/83 LT 7 LT 0.7 LT 1.0 LTO0.7 LY 0,7 LT1.6 LT 1.5 LT0.7 LTO0.9 LT1.6 LT 1.4

Note: See footnotes at end of table.
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Table 7
(Page 5 of 11)

Gamma Spectrometry of Hater
(Surface, Hell, and Drinking)
SSES REMP 1983

(Results of pCi/1 # 2s)

.

'

’ Hater Collection
Month Type Station - Period Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 La-140 Mn-54 Nb-95 In-65 Zr-95 Other
June(l) GH 256 06/15/83 LT 8 LT 0.7 LT 0.6 LTO0.5 LTO0.6 LT1,5 LT 2 LT 0.6 LT0.8 LT 1.3 LT 1.2
(cont) 3s5 06/15/83 LT 11 LT 0.8 LT 1.1 LT 0.6 LYO0.7 LT1l.7 LT3 LT 0.7 LT1.1 LY 1.6 LT 1.4
452 06/15/83 LT 17 LT 0.7 LT 0.7 LtT0.5 LTO0.6 LT 1.8 LTS5 LT 0.6 LT 1.0 LT 1.4 LT 1.3
454 06/15/83 LT 11 LT 0.7 LT 0.7 LT0.5 LTO0.6 LT1.6 LT3 LT 0.5 LTO0.9 LT1.4 LT 1.2
1185 06/15/83 LT 10 LT 0.8 LT 1.1 LT 0.6 LY0.7 LT1,7 LT3 LT 0.7 LT1.0 LT 1.5 LT 1.5
15A4 06/15/83 LT 13 LT 1.0 LT 0.8 LT0.8 LT0.9 LT2 LT 3 LT0.8 LT1.3 LT1.8 LT 1.8
1284 06/14/83 LT 9 LT 0.8 LT 0.7 LT0.6 LT0.6 LT1.6 LT3 LT 0.6 LT1.0 LT 1.5 LT 1.2
12F3 06/14/83 LT 14 LT 0.9 LT 1.1 LT 0.7 LT 0.7 LT 2 LT 4 LT 0.7 LT1l.2 LT1.5 LT 1.6
2S5 06/21/83 LT 9 LT 0.7 L7 1,1 LTO0.6 LYO0.7 LT1.5 LT 1.9 LT 0.7 LT 1.0 LT 1.5 LT 1.4
PH 12F3 06/14/83 LT 8 LT 0.7 LT 0.8 LT0.6 LT0.6 LY1l.7 LT3 LT 0.6 LT1.0 LT 1.6 LT 1.3
12H2  06/14 to 07/15/83 LT 5 LT 0.5 LT 0.6 LT0.,5 LTO0.6 LT1.2 LT 1.3 LT0.5 LTO0.6 LT1.2 LT 1.0
June(lo)SH 558 06/08 to 06/27/83 LT 7 LT 0.8 LT 1.4 LT 4 LT0.8 LT3 LT 11(5) LT 0.7 LTO0.8 LT 2 LT 1.4
655 06/08 to 06/27/83 LT 40 LT 7 LT 4 LT 3 LT 4 LT 20 LT 50(5) LT 4 LT 7 LT 10 LT 13
103 06/14/83 LT 30 LT 9 LT 5 LT 4 LT 4 LT 30 LT 40 LT 4 LT 10 LT 10 LT 17
13t1 06/14/83 LT 20 LT 2 LT 2 tT 1.9 LT 2 LT 5 LT 9 LT 2 LT 2 LT 5 LT 5
12F1 06/14/83 LT 19 LT 6 LT 6 LT 5 LT 5 LT 12 LT 11 LT 6 LT 6 LT 11 LT 11
1262 06/14/83 LT 20 LT 5 LT 6 LT 4 LT 4 LT 11 LT 10 LT 6 LT & LT 12 LT 9
12H1  05/05 to 06/14/83 LT 15 . LT 3 LT 4 LT 3 LT 3 LT 7 (5) LT 10(5) LT 3 LT 3 LT 7 AT 5
657 04/08 to 06/05/83 LT 60 28 + 12 LT 9 LT 7 Ly 7 LT 40 LT 60(5) 41 + 7 LT 14 LT 14 LT 20
105 06/15/83 LT 60 L9 LT 5 LT 4 LT 4 LT 30 LT 60 L1 4 LT 10 LT 10 LT 17 K-409
LT 40
657 06/05 to 07/06/83 LT 20 LT $§ LT 3 LT 2 LT 2 LT 13 LT 20(5) LT 3 LT 4 LT 6 LT 8
GH 256 06/15/83 LT 20 LT 3 LT 2 LT 2 LT 2 LT 6 LT 10(5) LT 2 LT 3 LT 5 LT §
3ss 06/15/83 LT 19 LT 9 LT 5 LT 4 LT 4 LT 30 LT 19 LT 4 LT 10 LT 10 LT 17
452 06/15/83 LT 12 LT 9 LT 5 LT 4 LT 4 LT 30 LT 12 LT 4 LT 10 LT 10 LT 17 .5;42@
0
4s4 06/15/83 LT 20 LT 9 LT 5 LT 4 LT 4 LT 30 LY 20(5) LT 4 LT 10 LT 10 LT 17
1185 06/15/83 <« LT 14 LT 9 LT 5 LT 4 LT 4 LT 30 LT 14 LT 4 LT 10 LT 10 LT 17
15A4 . _ 06/15/83 LT 18 LT 2 LT 2 LT 2, LT 2 LT 5 LT 10 LT 2 LT 3 LT 4 LT 4
1284 06/14/83 LT 19 LT 3 LT 3 LT 3 LT 2 LT 6 LT 11(5) T2 LT3 LT 5 L7 5
12F3 06/14/83 LT 30 LT 11 LT 5 LT 4 LT 4 LT 4 LT 30 LT 5 LT 13 LT 11 LT 20

Note: See footnotes at end of table.
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Table 7

(Page 6 of 11)

Gamma Spectrometry of Hater

(Surface, Hell, and Drinking)

SSES REMP

1983

(Results of pCi/l + 2s)

Hater Collection .
Month Type Station Period Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 La-140 Mn-54 Nb-95 In-65 Zr-95 Other
June(m’PN 12F3 06/14/83 LT 30 LT 9 ’ LT 4 LT 3 LT 3 LT 30 LT 30{2; LT 4 LT 8 LT 10 LT 17
(cont) 1242 RAW 05/05 to 06/14/83 LT 30 LT 9 LT § LT 4 LT 4 LT 30 LT 30(5) LT 4 LT 10 LT 10 .LT 17
’ 1212 RAH 06/14 to 06/27/83 LT 20 LT 7 LT 4 LT3 LT 4 LY 20 LT 20(5) LT 4 LT 7 LT 10 LT 13
12H2 TREATED 06/14/83 LT 30 (5) LT 9 LT 5 LT 4 LT 4 LT 30(5) LT 30 (5) LT 4 LT 10 LT 10 LT 17
1242 TREATED 06/14 to 07/05/83 LT 4E05 LT 10 LT 1.6 LT 1.4 LT1l.3 LT 80 LT 3E05 LT 2 LT 12 LT 5 LT 20
Ju'ly(m) SH 558 07/05 to 07/25/83 LT 11 LT S LT 6 LT 5 LT 5 LT 20 LT 11 LT 6 LT 8 LT 14 LT 14 5;4?20
6857 07/05 to 07/25/83 LT 10 LT 9 LT 6 LT 5 LT 5 LT 20 LT 10 LT 6 LT 8 LT 14 LT 14 llf;::;)go
6S6 NS - - - - - - - - - - -
1p3 07/15/83 LT 9 LT 4 LT 3 LT 2 LT 2 LT 12 LT 9 LT 3 LT 4 LT6 -~ LT7
13E1 07/15/83 LT 8 LT 4 LT 3 LT 2 LT 2 LT 12 LT 8 LT 3 LT 4 LT 6 LT 7
12F1 07/17/83 LT 7 LT 4 LT 3 LT 2 LT 2 LT 11 LY 7 L7 3 LT 4 LT 6 LT 7
1262 07/15/83 LT 9 LT 4 LT 3 L7 2 LT 2 LT 12 LT 9 LT 3 LT 4 LT 6 LT 7
1241 06/14 to 07/15/83 LT 9 (5) LT 4 LT 3 LT 2 LT 2 LT 12 LT 9 (5) LT 3 LT 4 LT 6 LT 7
6S7 07/06 to 08/04/83 LT 130 LT 5 LT 3 LT 3 LT 3 LT 12 LT 70 LT 3 LT 4 LT 6 LT 8 E;flgg
105 * 07/15/83 LT 6505(5) LT 40 LY 7 LT 7 LT 6 LT 200 LT 3505(5) LT 9 LT 40 LT 20 LT 80
GH 286 07/15/83 LT 13 LT 13 LT 8 LT 7 LT 8 LT 40(5) LT 13 LT 9 LT 14 LT 18 LT 20 5;4?80
3s5 07/f5/83 LT 10 LT 13 LT 8 LT 7 LT 8 LT 40(5) LT 10 LT 9 LT 14 LT 18 LT 20 E;“l)go
452 07/15/83 LT 9 LT 4 L7 3 LT 2 LT 2 LT 12 LT 9 LT 3 LT 4 LT 6 LT 7
454 07/15/83 LT 13 LT 6 LT 4 L7 3 LT 4 LT 17(5) LT 13 LT 4 LT 6 LT 9 LT 10
1185 07/15/83 LT 10 LT 13 LT 8 LT 7 LT 8 LT 40 LT 10 LY 9 LT 14 LT 18 LT 20 K-400
‘ ) LT 100
15A4 07/16/83 LT 11 LT 4 L7 3 LT 2 LT 2 LY 11(5) LT 11 LT 3 LT 4 LT 6 LT 7
12E4 07/15/83 LT 11 LT 13 LT 8 LT 7 LT 8 LT 40 LT 11 LT 9 LT 14 LT 18 LT 20 E‘?“l)go
12F3 07/15/83 LT 9 LT 4 LT 3 LT 2 LT 2 LT 12 LT 9 LT 3 LT 4 LT 6 LT 7
PH 12F3 07/15/83 LT 11 LT 6 LT 4 LT 3 LT 4 LT 17(5) LT 11 LT 4 LT 6 LT 9 LT 10
12112 RAW 06/27 to 07/15/83 LT 11 LT 13 LT 8 LT 7 LT 8 LT 40 LT 11 LT 9 LT 14 LT 18 - LT 20 5;4(1)80
12H2 TREATED 07/05 to 08/01/83 LT 9000(5) LT 7 LT 2 LT 2 LT 1.9 LT 30 LT 5000(5) LT 2 LT 8 LT 6 LT 14

Note: See footnotes at end of table.
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Table 7
(Page 7 of 11)

Garma Spectrometry of Hater
" (Surface, Hell, and Drinking)
SSES REMP 1983

. (Results of pCi/1 * 2s)

P

Month  Type Station U Peried” | Ba-l40  Co58  Co-60  Ce-134 Cs-137 Fe-59  La-140  Mn-54 Ub-95  Zn-65 Zr-95 Other
ag. 1% su sss os/01 to08/29/83 LT30  LT4 48413 LT2 LT2  LT10 LT 1S LT3 LT4 LT6 LTG
6 O/l to oojioes L1 a0 14 b b3 3 I Ml M4 s s e
© 103 08/22/83 iTs0 174 w2 w2 wz e wa® w3 w3 e LTe fae
1361 08/22/83 LTS0  LT4 T2 w2 w2 e w3 13 e LT Eas
12F1 08/22/83 LT50 LT 4 trz w2z 1tz e % 3 T3 Te  LTe Keos
1262 08/22/83 °  LTS0 LT 4 tre2 otz w2 e ¥ w3 w3 e ure kI4§§
121 07/15 to 08/22/83 LT 50 LT 4 tr2  trz w2 wre  wr3l®) s w3 e LT kz4gg
657  08/04 t0 09/07/83 LT19  LT10  LT6  LT6 LT6 LT17 LT 7.2%0.5 LT7 LT14 LTI5 §5-21go
105 08/22/83 T 3es® 1tz 1t 4 tr3 wr3 wreo w803 ra wt1s ot r20
Gh 256 08/22/83 (T30 LT1.6 LT13 LTL1 LT11 LT4 LT15 U1z LTL7 LT3 LT3 K400
355 08/22/83 LT30 LT1.6 LTL3 LTL1 LT1.1 LT4 LT 15 LTL2 LTL7 LT3 LT3 K-400
as2 08/22/83 -  LT30  LT1.6 LT1.3 LTL1 LT1.1 LT4 LT15 T2 LTL? LT3 LT3 E;4§§
as4 08/22/83 T30 LT1.6 LTL3 LTLI LTL1 LT4 LTIS LTL2 LTL7 LT3 LT3 K-400
1155 08/22/83 T30 LTL6 LTL3 LTL1 LT11 LT4 LT1S ITL2 LTLI LT3 LT3 Kaoe
15M  08/22/83 T30 LT L6 L3 LTL1I LTLI T4 LTS (T2 LT1.7 LT3 LT3 E;4§§
1264 08/22/83 LT30 LTL6 LT13 LTL1 LT1.1 LT4 LT 15 L1z LT17 LT3 LT3 K4
12F3  08/22/83 T30 LTL6 LTL3 LTIl LTL1 LT4 LT1S L1z WTL7 LT3 - 4T3 Koo

Note: See footnotes at end of table.
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Table 7
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Gamma Spectrometry of Water
(Surface, Well, and Drinking)

SSES REMP 1983

(Results of pCi/1 + 2s)

Hater Collection
Month  Type Station Period, Ba-140 Co-58 Co-60 Cs-134 (Cs-137 Fe-59 La-140 Hn-54  Kb-95 Zn-65 Zr-95 Other
?ug.(;o) PH  12F3 08/22/83 LT 30 LT1.6 LT3 LT11 LT1.1 LT4 LTIs LTLz LTL7 LT3 LT3 K400
cont
12H2 RAH 07/15 to 08/16/83 - LT 80 (5) 174 LT 2 tr2  ur3 wr1o w40l 13 wre re T K-408
20
12112 TREATED 08/01 to 09/05/83 LT 1700'5) LT 6 LT 3 73 w3 wrzo wrno® s w7 e w2
sept.19) sy ss8  00/06 to 09/26/83 LT soo{g; LT 5 LT3 T2 T2 LT18 LT 400{2} T3 LT6 LT7 LT10
655  09/06 to 09/26/63 LT 200{3) LT 4 LT 2 LTLo LTz L711 T1208) T2 T4 LTS LT7
656  08/16 to 10/07/83 LT 4003} (T 5 LT 3 LT3 LT3 LT18 LT 200 T3 176 LT7  LT1o crste
103 09/20/83 LT 60 LT 3 LT 2 w2 w2z w7 w3 o2 w3 s s cr-1o
13£1 09/20/83 LT 60 LT 3 LT 2 trz ez w7 wrao® wr2z w3 urs LTS cr-slo
12F1 "09/19/83 LT 60 LT 3 LT 2 T2 w2z ure tr4aof® otz w3 urs v cr-sie
1262 09/19/83 LT 60 LT 3 LT 2 vz w2 wrs wraof® Ltz w3 urs LTS Cr-s10
121 08/22 to 09/19/83 LT 200{5) L7 13 110 e e traof® r1a0l® wr10 T4 e LT 20 Cr-510
657  09/07 to 10/04/83 LT 4000%2; LT 9 LT 4 LT3 T3 7 4ofS) ar 209955’ T4 LT10 LT9 LT17
105 09/21/83 LT.70 LT 3 LT 2 T2 LT1.8 LT7 LT40 T2 LT3 LTS LTS

Note: See footnotes at end of table.
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Table 7
(Page 9 of 11)

Gamma Spectrometry of Water
(Surface, Hell, and Drinking)

SSES REMP 1983

(Results of pCi/1 + 2s)

Hater Collection i
Month Type Station Period Ba-140 Co-58 Co-60 Cs-134 (Cs-137 Fe-59 La-140 Mn-54 Kb-95 In-65 Zr-95 Other
?ept.;1°’cn 256 09/20/83 LT 60 LT 3 LT 2 T2 wtrz w7 w130 Ltz 3 s LTS cresie
cont LT 40
385 09/20/83 LT 60 LT 3 LT 2 tr2 wrz w7 w308 2 w3 s uTs Crosio
as2 09/20/83 Lt 808) 113 LT 2 T2 718 LT7 L140® w12 T3 rs LTS cr-51o
4s4 09/20/83 LT 1005) |74 LT 3 (3 3wt wreof® LT3 T4 LT6 LTS8 Cres10
LT 70
1155 09/20/83 1 12008 173 T2 T2 w12 trs  we'™ w2 w3 s urs Cr-sle
1544 09/21/83 LT 180{2} LT 3 LT1.6 LTL5 LT1.5 LTS LT 10 g?’ LT1.7 LT3 LT4 LTS
12E4 09/20/83 LT 80 LT3 LT 2 T2 (T1.8 LT7 LT 4o T2 T3 1T5  1T5 creste
1263 09/19/83 trsof®) 113 LT 2 T2 T1.8 17 r40® 112 w3 s s cr-s10
o o
PH 12F3 09/19/83 ummguw LT 3 LT3 LT3 LT 30 un@@ LT3 T8 LT7 LT 14
12H2 RN 08/16 to 09/19/83 LT 90 LT 3 LT 2 LT1.9 LT1.8 LT8  LTS50 Lz T3 T4 UT5 crsie
12H2 TREATED 09/05 to 10/03/83 LT 4£04'5) L7 30 LT 9 07 w6 wv120 Lr2e04f®) Lr10 T30 LT20 LT s0
0ct.1% sy 558 10/04 to 10/25/83 LT 120 {g; LT 4 LT 3 T2 T2 WFT11 LT 7of§} LT3 LT4 LT6 LT7
655 10/04 to 10/25/83 LT 120 {3) 17 4 LT 3 Tz 12 uun bl 03 o4 o6 a7
© 656 10/07 to 10/17/83 LT 900 {5) 17 4 LT 2 N S S TR A A R S R ¥
656  10/17 to 10/31/83 LT 2000(3) LT 8 LT 3 73 73 1730 g 13 Te 19 LTI
103 10/19/83 LT 600 (2] LT 6 LT 3 T3 113 ris raold 13 6 77 LT1o
13E1 10/18/83 LT 600 {8 7 6 LT3 73 73 71 ir300fd) T3 76 177 Tl
12F1 10/18/83 LT 1600{8) 17 5 LT 3 T2 LTLe 119 _Lrsoofd) LTz 76 LTe LT10
1262 10/18/83 LT 19003 LT 6 LT3 73 1120 1720 Teroooff) 13 37 7 T2
1201 09/19 to 10/17/83 LT 1a00{3) 17T 6 ITl9 Tz T2 1T1s 1900l 12 115 76 LTho
67 10/04 to 10/17/83 LT 2000{%) LT 8 LT 4 tr3 13 113 kel o4 e 9 715
657 10/17 to 11/01/83 LT 700 () 17 3 716 LT14 LTL3 LT LT40003) (716 LT3 T4 1T6
105 10/19/83 LT 600 (5) [T 6 LT 3 (T3 LT3 (T18 LT 300 (T3 16 LT7 LT10

Hote: See footnotes at end of table.
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Table 7 .
(Page 10 of 11)

Gamma Spectrometry of Water
(Surface, Well, and Drinking)
SSES REMP 1983

(Results of pCi/1 + 2s)

-

Hater Collection
Month Type Station Period Ba-140 Co-58 Co-60 Cs-134 (Cs-137 Fe-59 La-140 Mn-54 Hb-95 Zn-65 Zr-95 Other
0ct.(10) gy 256 10/18/83 LT 90 {g} LT 3 LIT1.9 LT1.5 LT1.6 LT8 LT 50‘5(‘;) LT1.7 LT3 LT4 LTS
(cont) 3s5 10/18/83 L7 600f3) LT 5 LT 3 T3 2 16 LT3Rl s 7 e LT10
as2 10/18/83 7 600f3d 17 5 LT 3 T3 LTz LT16 L7300 LT3 LT7 LT6 LT10
as4 10/18/83 LT 600{2) 1T 5 LT 3 T3 Tz 1716 LT30003) LT3 LT6 LT6 LT10
1155 10/18/83 17 600{3) L7 LT 3 13 LTz LT16 LT3000) LT3 LT6 LT6 LT10
15A4 10/18/83 790 {3 173 (719 LTL5 LTl6 LT8 LI5S0} (TL7 LT3 T4 LIS
12E4 10/17/83 7 7003} 175 LT 3 13 m2 w3l 737 e LTe LT 10
12F3 10/18/83 L7 600'3) 15 LT3 LT3 LT2 LT16 LT 300 T3 LT6 LT6 LTI10
PH 12F3 10/18/83 LT soo{g; LT 6 LT 3 LT3 LT3 LT18 LT 400(2’ LT3 LT6 LT7 LT10
1212 RAH 09719 to 10/17/83 LT 70003) 1T 6 o\ LT3 T3 173 1718 (74000 1T3 LT 6 () LT7 LT 10
121iZ TREATED 10/03 to 10/31/83 LT 2€04'32,L7 30 LT 9 17 7 iy s i1 LT 30l 20 L7 S0
122 RAW  10/17 to 10/31/83 LT 12e03'5)LT 13 LT5 -LT4 LTa LT602 tT703'® 115 (T15 LT12 LT 30
Hov.19) sy ss8 11701 to 11/28/83 LT 170{23 LT 3 LT1.6 LT1.3 LT1.3 LT7 LT 9023 LT1.5 LT3 LT4 LTS,
655  11/01 to 11/28/83 LT 170{2) 17 3 716 LTL3 TL3 w77 Lreolfly s 13 Lre LTS
656 10/31 to 11/28/83 LT 400f2) LT 5 LT 3 T2 112 it ireopf) LT2” T4 LTe T8
103 11/14/83 - LT Mof2) L14 LT3 13 17z trn Lreold), LT3 114 LTe LT
13E1 11/15/83 LT 2003} LT 6 LT 3 73 113 ity iph) 3 e s in
12F1 11/15/83 T 12003} 1T 4 12 T2 LTz LJ1l LTeofe) T2 LT4 LT6 LT7
1262 11/16/83 LT 120(8) L4 LT 2 oz 1z 10 el Tz 14 LTe  LT7
1201 10/17 to 11/14/83 LT 4005} LT 5 LT 3 (T3 LT2 LT13 LT 200 LT3 75 77 LTlo crese
657  11/01 to 12/01/83 LT 14022} LT 3 LT1.6 LT1.3 LTL3 LT7 LT 80‘5(‘;) LT1.5 LT3 LT4 LTS
105 11/14/83 Lt 500(8) 76 LT 4 LT3 LT3 LT20 LT 300 T4 LT7 LT9 LT12
GH 256 11/14/83 Lt 1308 (14 LT 2 b2z trz w1 w0 w2 w4 wre  LT7
355 s - - - - - - - - - -
as2 11/14/83 LT 200(2’ LT 6 LT 3 LT3 LT3 T LT 130{2} T4 LT7 T8 LTI
454 11/14783 17 200{3) L7 6 LT 3 73 13 oy o) e o7 rs LT n
1185 11/14/83 LT 130,50 LT 4 LT 2 T2 L2 Lru LTjop) LT2- IT4 LT6 LT7
‘ 15A4 11/16/83 LT 120{5) LT 4 7 2 7z 12 tr10 6ol T2 T4 uTe . LT7
12E4 11/14/83 7 130(5) 14 LT 2 m2  rz  uu el vz 1t o6 U7
12F3 11/15/83 o7 1208 (14 LT 2 IT2 LT2 LT1l LT6O T2 LT4 LT6 LT7

"Hote: See footnotes at end of table.
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(Page 11 of 11)

. . Gamma Spectrometry of Hater
(Surface, Hell, and Drinking)
« SSES REMP 1983

(Results of pCi/1 * 2s)

Hater Collection ‘
Honth Type Station Period Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 La~140 Mn-54  Nb-95 In-65 Zr-95 Other
nov.(10) py  12p3 11/15/83 megus LT 4 T3 LT3 LT20 uwg’u4 w7 LWT9 LT3
(cont) 1262 RAY 10/31 to 11/29/83 LT 160{%) (73 ITL6 LT3 LTL3 LT7 LT9B) LTLS LT3 T4 LTS
12H2 TREATED 10/31 to 11/29/83 LT 160¢5) T3 IT1.6 LTL3 LTL.3 LT7 LT 9 LT1.5 LT3 T4 LTS
" pec.t1® sy ss8  12/05 to 12/19/83 LT 130{33 LT 4 LT 3 T2 T2 LT12 LT 80{2; T2 LT3 LT6 LT7
655  12/05 to 12/19/83 LT 130'5) (T 4 7 3 T2 T2 LT12 LT 80 T2 LT3 LT6 LT7
656  11/28/83-01/02/84 LT 16, LT 2 {12 LT1e LT1s UT5 LTs . (12 T2 LT4 T4
103 12/14/83 LT 70 LT 5 LT 4 73 173 1z 4ol s re s w79
13E1 12/13/83 LT 305, LT2 LT 2 T LTL9 LT6 LT16() 1TlLe T2 (14 T4
12F1 12/13/83 LT 80 LT 5 LT 4 T3 LT3 LT12 LT 40 LT3 LTS5 LTS8 LT
= 1262 NS - - - - - - - - - - -
& 1201 11/14 to 12/12/83 LT 30 LT 2 LT 2 719 719 e wr17%) Ti9 wr3 T4 T4
= 657  11/28/83-01/02/84 . LT 16 LT 2 LTLo LT1.8 LT1.8 LT5 LTS8 T2 T2 LT4 LTa4
105 s - - - - - - - S - -
LAKE T-A-H  12/09/83 LT 50 T1.6 LTL2 T11 ur1.0 T4  ur3o'® 1111 wri7 w2 urs3
6N 256 12/14/83 LT 30 LT 3 LT 2 2 w2 we w® w2 w3 wae s
355 NS - - - - - - - - - - - -
as2 12/13/83 LT 30 {g; LT 2 LT 2 LT1.9 LT1.9 LT6 LT 16(?2) LIT1.9 LT2 LT4 LT4
as4 12/13/83 7 1803} 174 LT3 2 12 113 LT100() T2 14 Te  LT7
1185 12/14/83 7 170483 17 4 LT3 Tz Tz iz el Tz 4 LTe LT7
15A4 12/15/83 7 1608} 1714 73 Tz T2 (112 LT9%) LTz T4 LTe LT7
12E4 12/14/83 7 17083} 1T 4 LT3 Tz 2 uriz o) e T4 Te 1T7
12F3 12/13/83 Lt 180¢5) (14 LT3 Tz Tz (113 (1100 (12 (14 LTe LT7
P 12F3 12/13/83 Lt 200'5) LT 6 13 .13 1r3 wr1s o™ 1y3 wre re LT 10
1202 RAH  11/20/83-01/02/84 LT 16 LT 2 LT1.9 "LT1.8 LT1.8 LTS5  LT8 T2 T2 LT4 LT4
Ts (T8 T2 T2 LT4 LTa

12H2 TREATED 11/29/83-01/02/84 LT 16 LT 2 LT 1.9 LT1l.8 LT1l.8

(1)  Samples collected and analyzed by Radiation Management Corporation.
(2) SH = Surface Hater .
(3) LT = Less Than .
(4) NS = No Sample
(5) Lower sensitivity due to delay in counting. ’
6; ND = Hot Detected
GH = Ground Hater
(8) PH = Drinking Water
(9) Sample was collected fn May, after a two month period.
(10) Samples collected and analyzed by HUS. .
(11) buplicate sample and analysis.




Table 8
(Page 1 of 8)

Iodine-131 in Water (Surface and Drinking)
SSES REMP 1983

(Results in pCi/1 + 2s)

Water . Collection I-131
Month Type Station - Date (period) Activity
January‘!) surface .  5s8 01/04/83 to 01/25/83 LT.0.3(2)
6S5 NS(3) -
1Dp3 - 01/07/83 LT 0.3
13E1 01/05/83 LT 0.13
12F1 01/05/83 LT 0,11
12G2 01/05/83 LT 0.12
12H1 01/03/83 to 02/02/83 LT 0.19
1D5 01/06/83 LT 0.3
6S7 (4) -
Drinking 12H2 01/03/83 to 01/10/83 LT 0.7
. 12H2 01/10/83 to 01/17/83 LT 0.3
12H2 01/17/83 to 01/24/83 LT 0.3
1242 01/24/83 to 01/31/83 LT 0.2
February(l)Surface 6S7 02/03/83 to 03/11/83 LT 0.10
, 558 02/01/83 to 02/22/83- LT 0.12
6S5 02/01/83 to 02/22/83 LT 0.11
103 02/03/83 LT 0.14
13E1 02/03/83 LT 0.17
12F1 02/03/83 LT 0.16
12G2 NS —--
12H1 02/02/83 to 03/07/83 LT 0.14
1D5 02/03/83 LT 0.2
Drinking 12H2 01/31/83 to 02/07/83 LT 0,17
« 12H2 02/07/83 to 02/14/83 LT 0.8
12H2 02/14/83 to 02/21/83 LT 0,15
LT 0.11

12H2 02/21/83 to 02/28/83

.

Note: See footnote at end of table.
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Iodine-131 in Water (Surface and Drinking)

Table 8
(Page 2 of 8)

SSES REMP 1983

(Results in pCi/1 * 2s)

) Hater Collection I-131
Month _ Type Station Date (period) Activity
March(l) Surface 6S7 03/11/83 to 04/08/83 LT 0.10

558 03/02/83 to 03/28/83 LT 0.09

6S5 03/02/83 to 03/28/83 LT 0.09

1D3 03/09/83 LT 0.12

13E1 03/09/83 LT 0.09

12F1 03/11/83 LT 0.11

! 12G2 03/07/83 LT 0.14
12H1 03/07/83 to 04/07/83 LT 0.10

1D5 03/09/83 LT 0.13

Drinking 12H2 02/28/83 to 03/07/83 LT 0.09
12H2 03/07/83 to 03/14/83 LT 0.11

12H2 03/14/83 to 03/21/83 LT 0.09

12H2 03/21/83 to 03/28/83 LT 0.09

apri1tl)  surface 657 (5) --

558 04/08/83 to 04/25/83 LT 0.10
6S5 04/08/83 to 04/25/83 0.34 + 0.06

. 1D3 04/07/83 LT 0.10

13E1: 04/07/83 LT 0.08

12F1 04/07/83 LT 0.10

12G2 04/07/83 LT 0.12

12H1 04/07/83 to 05/05/83 LT 0.16

1D5 04/08/83 LT 0.11

Drinking 12H2 03/28/83 to 04/04/83 LT 0.09
12H2 04/04/83 to 04/11/83 LT 0.09

12K2 .04/11/83 to 04/18/83 LT 0.12

12H2 04/18/83 to 04/25/83 LT 0.10 (6)
12H2 0.13 + 0.04

04/18/83 to 04/25/83

Note: See footnote at end of table.
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Table 8
(Page 3 of 8)

Iodine-131 in Water (Surface and Drinking)
SSES REMP 1983

(Results in pCi/1 + 2s)

‘ Hater Collection 1-131
Month Type Station Date (period) Activity
mayfl)  surface 657 04/08/83 to 06/05/83 LT 0.3
558 05/06/83 to 05/31/83 LT 0.2
6S5 05/06/83 to 05/31/83 LT 0.11
103 05/06/83 0.21 + 0,05
13E1 05/05/83 LT 0.14
12F1 05/05/83 LT 0.18
1262 NS -
1241 05/05/83 to 06/14/83 LT 0.12
105 05/05/83 LT 0.17
. | Drinking  12H2 04/25/83 to 05/02/83 LT 0.11 4,
1242 04/25/83 to 05/02/83 LT 0.16
12H2 05/02/83 to 05/09/83 LT 0.12
12H2 05/09/83 to 05/16/83 . LT 0.11
12H2 05/16/83 to 05/23/83 LT 0.12
1242 ° 05/23/83 to 05/30/83 0.14 + 0.05
aune'?)  surface 558 06/08/83 to 06/27/83 LT 0.09
6S5 06/08/83 to 06/27/83 LT 0.08
103 06/14/83 LT 0.08
13E1 06/14/83 LT 0.09
12F1 06/15/83 LT 0.09
1262 06/14/83 0.17 + 0,04
1D5 06/15/83 LT 0.08
Drinking  12H2 05/30/83 to 06/06/83 LT 0.13
12H2 06/06/83 to 06/14/83 LT 0.13
12H2 06/14/83 to 06/21/83 LT 0.09
LT 0.09

12H2 06/21/83 to 06/27/83

Note: See footnote at end of table.

T-34



11 Table 8
' (Page 4 of 8)

I6dine-131 in Water (Surface and Drinking)
SSES REMP 1983

(Results in pCi/1 + 2s)

Hater ) .Collection

1-131
Month Type Station Date (period) Activity
June'”)  surface 657 04/08/83 to 06/05/83 LT 0.7
657 06/05/83 to 07/06/83 LT 0.4
558 06/08/83 to 06/27/83 LT 0.05
655 06/08/83 to 06/27/83 LT 0.06
103 06/14/83 LT 0.13
13€1 06/14/83 LT 0.07
12F1 06/14/83 LT 0.06
1262 06/14/83 LT 0.15
1241 05/05/83 to 06/14/83 LT 0.07
Drinking  12F3 06/14/83 LT 0.06
12H2 RAW 05/05/83 to 06/14/83 LT 0.05
1242 TREATED 06/14/83 LT 0.05
12H2 TREATED 06/14/83 to 06/21/83  0.35 + 0.32
12H2 TREATED 06/21/83 to 06/27/83 LT0.04
12H2 TREATED 06/27/83 to 07/05/83  0.080 + 0,054
auly 7 surface 657 07/06/83 to 08/04/83 .16 + 0.10
558 07/05/83 to 07/25/83 110 ¥ 0,05
655 07/05/83 to 07/25/83 LT0. 09
103 07/15/83 LT 0.08
13£1 07/15/83 LT 0.07
12F1 07/17/83 0.26 + 0.10
1262 . 07/15/83 LT0.15
1281 06/14/83 to 07/15/83 LT 0.07
105 07/15/83 LT 0.10
Drinking  12F3 07/15/83 LT 0.07
12H2 RAW 06/27/83 to 07/15/83 LT 0.11
12H2 TREATED 07/05/83 to 07/11/83 LT.0.14
12H2 TREATED 07/11/83 to 07/19/83  0.06 + 0.03
12H2 TREATED 07/19/83 to 07/26/83 LT0.07

12H2 TREATED 07/26/83 to 08/01/83

Note: See footnote at end of table.
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Table 8 .
(Page 5 ‘of 8)

Iod1ne-131 in Water (Surface and Diinking)
SSES REMP 1983

(Results in pCi/1 + 2s)

. Water
Month Type

Station

Collection
Date (period)

1-131
Activity

August (7) Surface

Drinking

656
558
657
6S5
D3
13E1
12F1
12G2
12H1
1D5

12F3

07/16/83 to 08/16/83
08/01/83 to 08/29/83
08/04/83 to 09/07/83
08/01/83 to 08/29/83
08/22/83
08/22/83
08/22/83
08/22/83
07/15/83 to 08/22/83
08/22/83

08/22/83

0.083 + 0.039
0.45 ¥ 0.13
LT 0.2

0.2

LT 0.0

LT 0.0

8
.04
0.20 + 0.03
0.28 ¥ 0.04
0.060 ¥ 0.049

LT0.14

LT 0.12

12H2 RAW 07/15/83 to 08/16/83 0.065 + 0,062
12H2 TREATED 08/01/83 to 08/08/83 0.13 E 0.11
12H2 TREATED _ 08/08/83 to 08/15/83 LT 0.2
12H2 TREATED 08/15/83 to 08/22/83 0.29 + 0.14
12H2 TREATED 08/22/83 to 08/29/83 LT 0.18
September Surface . 6S6 08/16/83 to 10/07/83 LT 0.07
(7) 6S7 09/07/83 to 10/04/83 0.15 + 0.10
558 09/06/83 to 09/26/83 LT 0.1
6S5 09/06/83 to 09/26/83 . LT 0.1 -
1D3 09/20/83 0.16 + 0.08
13E1 09/20/83 LT 0.11
12F1 09/19/83 0.22 + 0.08
.1262 09/19/83 LT 0.11
12H1 08/22/83 to 09/19/83 LT 0.11
1D5 (8) -
Drinking 12F3 09/19/83 LT 0.13
12H2 RAU 08/16/83 to 09/19/83 LT 0.11
12H2 TREATED 08/29/83 to 09/05/83 0.20 + 0.13
12H2 TREATED 09/05/83 to 09/12/83 - LT 0.1
12H2 TREATED 09/12/83 to 09/19/83 0.13 + 0.08
12H2 TREATED- 09/19/83 to 09/26/83 LT 0.1

Note: §eé footnote at end of table.
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Iodine-131 in Water (Surface and Drinking)

Table 8
(Page 6 of 8)

SSES REMP 1983

(Results in pCi/1.+ 2s)

I-131

Hater "Collection

Month Type Station ’ Date (period) Activity
october'’) surface 656 10/07/83 to .10/17/83 0.10 + 0.03
657 g 10/04/83 to 10/17/83 0.18 ¥ 0.04

636 10) 10/17/83 to 10/25/83 L770.1
657 10/17/83 to 10/25/83 0.13 + 0,06
6S6 10/25/83 to 10/31/83 0.05 F 0.03
‘ 657 (11 10/25/83 to 11/01/83 0.32 ¥ 0.03
657 10/25/83 to 11/01/83 0.26 ¥ 0.03
558 10/04/83 to 10/25/83 0.15 ¥ 0.05
655 10/04/83 to 10/25/83 0.23 ¥ 0.05

1D3 10/19/83 LT 0.2

13E1 | 10/18/83 LT 0.09

12F1 10/18/83 LT 0.10

1262 10/18/83 LT 0.08

12H1 09/19/83 to 10/17/83 LT 0.08

1D5 (8) --

Drinking  12F3 10/18/83 0.10 + 0.10
12H2 RAW 09/19/83 to 10/17/83 0.15 ¥ 0,11

12H2 TREATED 09/26/83 to 10/03/83 LT 0.1

12H2 TREATED 10/03/83 to 10/10/83 LT 0.1

12H2 TREATED 10/10/83 to 10/17/83 LT 0.08
12H2 RAW (12) 10/17/83 to 10/24/83  0.098 + 0.05
12H2 TREATED 10/17/83 to 10/24/83 0.11 ¥ 0.06

12H2 TREATED 10/24/83 to 10/31/83 LT 0.05
12H2 RAM 10/24/83 to 10/31/83  0.079 + 0.034

/

November(? )surface 656 10/31/83 to 11/07/83 LT 0.06
. 657 11/01/83 to 11/07/83 0.13 + 0.05
6S6 11/07/83 to 11/14/83 0.13 ¥ 0.03
657 11/07/83 to 11/14/83 0.08 ¥ 0.03
6S6 11/14/83 to 11/21/83 0.12 ¥ 0.06
657 11/14/83 to 11/21/83 0.15 ¥ 0.07

656 11/21/83 to 11/28/83 LT0.07
657 11/21/83 to 11/28/83 0.13 + 0,07

558 11/01/83 to 11/28/83 LT 0.07
6S5 11/01/83 to 11/28/83 0.07 + 0.06

1D3 11/14/83 LT 0.05
13E1 11/15/83 0.074 + 0,054

Note: See footnote at end of table.
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Iodine~131 in Water (Surface anq'D

Table 8
(Page 7 of 8)

SSES REMP 1983

(Results in pCi/1 * 2s) °

rinking)

Co]]ection.

Hater S 1-131
Month Type Station Date (period) Activity
November  Surface 12F1 | 11/15/83 LT 0.08
(cont.) 12G2 11/16/83 . LT 0.07
(7) 12H1 10/17/83 to 11/14/83 LT 0.05
1D5 11/14/83 LT 0.08
Drinking 12F3 11/15/83 LT 0.09
12H2 RAW 10/31/83 to 11/07/83 0.076 + 0.040
12H2 TREATED 10/31/83 to 11/07/83 0.072 + 0.037
12H2 RAW 11/07/83 to 11/14/83 LT 0.04
12H2 TREATED 11/07/83 to 11/14/83 0.053 + 0.030
12H2 RAHW 11/14/83 to 11/21/83 LT 0.02
12H2 TREATED 11/14/83 to 11/21/83 LT 0.10
12H2 RAW 11/21/83 to 11/29/83 0.17 + 0,06
12H2 TREATED 11/21/83 to 11/29/83 0.092 + 0,050
December!?surface 656 11/28/83 ‘to 12/05/83 LT 0.12
6S7 11/28/83 to 12/01/83 LT 0.16
6S7 12/01/83 to 12/05/83 LT 0.10
6S6 12/05/83 to 12/12/83 LT 0.11
6S7 12/05/83 to 12/12/83 LT 0.13
6S6 12/12/83 to 12/19/83 LT 0.09
6S7 12/12/83 to 12/19/83 LT 0.08
656 12/19/83 to 12/26/83 LT 0.09
656 12/19/83 to 12/26/83 LT 0.08
657 12/19/83 to 12/26/83 LT 0.10
. 6S6 12/26/83 to 01/02/83 0.21 + 0.04
6S7 12/26/83 to 01/02/83 LT 0.06
5S8 12/05/83 to 12/19/83 LT 0.10
6S5 12/05/83 to 12/19/83 LT 0.11
! 1D3 12/14/83 LT 0.08
13E1 12/13/83 LT 0.13
12F1 12/13/83 LT 0.13
12G2 NS -
12H1 11/14/83 to 12/12/83 LT 0.10
iD5 NS --

Note: See footnote at end of table.
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Iodine-131 in Water (Surface and Dr1nk1ng)

Table 8
(Page 8 of 8)

SSES REMP 1983

(Results in pCi/1 + 2s)

Hater Collection I-131
Month Type Station Date (period) " Activity
Decerber  Surface LAKE T-A-4(13) 12/09/83 0.15 + 0.07
7

Drinking 12F3 12/13/83 LT 0.09

12H2 RAH 11/29/83 to 12/05/83 LT 0.11

12H2 TREATED 11/29/83 to 12/05/83 LT 0.11
12H2 RAW 12/05/83 to 12/12/83 0.17 + 0.06
12H2 TREATED 12/05/83 to 12/12/83 0.10 + 0,09

12H2 RAW 12/12/83 to 12/19/83 LT 0.08

. 12H2 TREATED 12/12/83 to 12/19/83 LT 0.08

12H2 RAH 12/19/83 to 12/26/83 LT 0.09

12H2 TREATED 12/19/83 to 12/26/83 LT 0.09

12H2 RAW 12/26/83 to 01/02/84 LT 0.08
12H2 TREATED 12/26/83 to 01/02/84 0.22 + 0.04

(1) Samples collected and analyzed by Radiation
(2) LT = Less Than

(3) NS =

No sample
(4) No data reported.

(5) Sample was collected in May after a 2 month

(6) Composite sampler

(7) Samples collected and analyzed by NUS.
(8) Sample destroyed in analysis.
(9) Beginning of weekly collection from 6S6.
(10) Beginning of weekly collection from 6S7.
(11) Duplicate sample and analysis.

(12) Beginning of weekly collection from 12H2 RAW.

Management Corporation,

period.

(13) Supplementary water samples taken during 1983.
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(Pa

Gross
(Surface,

SS

(Results in

Table 9
ge 1 of 12)

Beta in Water
Well, and Drinking)
ES REMP 1983 .

Units of pCi/1 + 2s)

Water Collection Gross Beta
Month Type Station Period Activity
January'!) surface 558 01/04/83 to 01/25/83 LT 1.9(2)

6S5 NS(3) -
6S7 01/03/83 to 02/03/83 20+ 2
1D3 01/07/83 2.2 +1,0
13E1 01/05/83 LT 1.4
12F1 01/05/83 2.2+ 1.0
12G2 01/05/83 . 3.0 + 1.1
12H1 01/03/83 to 02/02/83 LT 2
Well Muncy VLY 01/13/83 1.6 + 0.6
Orangeville 01/13/83 1.1 + 0.6
Lee Mount 01/13/83 0.58 + 0.53
256 01/06/83 5.4 E 1.3
355 NS -
452 01/06/83 1.7 + 1.0
454 01/06/83 2.5 F 1.1
1185 01/06/83 1.6 + 1.0
15A4 01/08/83 4.9 F 1.2
12E4 01/06/83 1.3 + 1.0
12F3 01/05/83 2.2 +1.1
2S5 01/06/83 1.9 + 1.0
Drinking 12F3 01/05/83 3.2 +1.1
12H2 01/03/83 to 02/02/83 1.5 + 0.8

Note: See footnotes at end of table.
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Table 9
(Page 2 of 12)

Gross Beta in HWater
(Surface, Well and Drinking)

(Results in Units of pCi/1 + 2s)

Hater Collection Gross Beta
Month Type Station Period Activity
February(l) Surface 558 02/01/83 to 02/22/83 1.6 + 1,2
6S5 02/01/83 to 02/22/83 LT 1.8
6S7 02/03/83 to 03/11/83 49 + 5
1D3 02/03/83 5.2 + 1.7
13E1 02/03/83 1.8 + 1.5
12F1 02/03/83 2.1 +1.5
12G2 NS -
12H1 02/02/82 to 03/07/83 1.5 +1.2
Hell 256 02/02/83 LT 2
3S5 NS -
452 02/02/83 1.9 + 1.5
454 02/02/83 LT 2
1185 02/02/83 LT 2
15A4 02/04/83 5.7 + 1.7
12E4 02/02/83 LT 2
12F3 02/03/83 LT 2
2S5 02/02/83 3.2+ 1,6
Drinking 12F3 ' 02/03/83 1.8 + 1.5
12H2 02/02/83 to 03/07/83 3.2 + 1.3
March(l) Surface 558 03/02/83 to 03/28/83 2.7 + 1.2
6S5 03/02/83 to 03/28/83 1.3+ 1.1
657 03/11/83 to 04/08/83 79 + 8
103 03/09/83 . LT 1.9
13E1 03/09/83 LT 1.9
12F1 03/11/83 LT 1.9
12G2 03/07/83 ‘LT 1.9
12H1 03/07/83 to 04/07/83 2.8 +1.3

Note: See footnotes at end of table.
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Table 9
(Page 3 of 12)

Gross Beta in Water
(Surface, Well and Drinking)

(Results

SSES REMP 1983

in Units of pCi/1 * 2s)

Hater

Collection Gross Beta
Month Type Station Period Activity
March Hell 256 03/09/83 - LT 1.8
(cont.) 3S5 NS -
4S2 03/09/83 LT 1.9
454 03/09/83 LT 1.8
1185 03/09/83 LT 1.9
15A4 03/11/83 3.5 + 1.3
12E4 03/09/83 LT 1.8
12F3 03/09/83 LT 1.9
255 03/09/83 2.1 + 1.3
Drinking 12F3 03/09/83 LT 1.9
12H2 03/07/83 to 04/07/83 1.2 + 0.7
apri1t)  surface 58 04/08/83 to 04/25/83 2.8 + 1.2
-6S5 04/08/83 to 04/25/83 1.4 + 1.1
6S7 (4) -
103(5) 04/07/83 2.3 +1.3
1D3 04/07/83 3.1 +1.3
13E1 04/07/83" 1.2 + 1.2
12F1 04/07/83 1.7 + 1.3
1262 - 04/07/83 2.1 +1.3
12H1 04/07/83 t0.05/05/83 . LT 2

Note: See footnotes at end of table.
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(

Table 9
Page 4 of 12)

Gross Beta in Water
(Surface, Well and Drinking)

SSES REMP 1983

(Results in Units of pCi/1 + 2s)

Water Collection Gross Beta
Month Type Station Period Activity
April - Hell 256 04/07/83 LT 1.9
(cont.) 3S5 NS
452 NS -
454 04/07/83 LT 1.9
1155(5) 04/07/83 LT 1.9
1185 04/07/83 LT 1.9
15A4 04/08/83 4.7 + 1.4
12E4 04/07/83 LT 1.9
12F3 04/07/83 1.4 + 1.2
2S5 04/07/83 LT 1.9
Drinking 12F3 04/07/83 1,7 + 1.3
© 12H2 04/07/83 to 05/05/83 1.1 % 0.7
May (1) Surface 558 05/06/83 to 05/31/83 LT 2
6S5 05/06/83 to 05/31/83 1.6 + 1.1
657 04/08/83 to 06/05/83 39 +4
1D3 05/06/83 2,9+ 1.4
13E1 05/05/83 LT 2
12F1 05/05/83 2.3 +1.2
12G2 NS -
1241 05/05/83 to 06/14/83 2.2 + 1.1
Hell 256 05/04/83 LT 2
3S5 NS -
452 05/04/83 2.0 + 1.4
454 05/04/83 LT 2
1185 - 05/04/83 LT 2
1574 05/06/83 3.0 +1.4
12E4 05/04/83 LT 2
L12F3 05/04/83 LT 2
2S5 NS -

Note: See footnotes at end of table.
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Table 9
(Page 5 of 12)

Gross Beta in Water
(Surface, Well and Drinking)

SSES REMP 1983

(Results in Units of pCi/1 + 2s)

Note: See footnotes at end of table.

\
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Hater Collection Gross Beta
Month Type * Station Period Activity
May Drinking 12F3 05/04/83 LT 2
(cont.) 12H2 05/05/83 to 06/14/83 1.7 + 0.6
June(l) Surface 558 06/08/83 to 06/27/83 LT 1.8
6S5 06/08/83 to 06/27/83 1.7 + 1.2
6S7 06/05/83 to 07/06/83 6.4 + 1.4
1D3 - 06/14/83 2.3 + 1.1
13E1 06/14/83 1.6 + 1.0
12F1 06/15/83 3.4 + 1.1
1262 06/14/83 2.2 + 1.1
12H1 06/14/83 to 07/15/83 2.9 +1.2
Hell 256 06/15/83 1.2 + 1.0
3s5 06/15/83 1.7 ¥ 1,0
452 06/15/83 LT 1.5
454 06/15/83 LT 1.5
11S5 06/15/83 1.2 + 1.0
15A4 06/15/83 6.0 + 1.3
12E4 06/14/83 1.9 + 1.0
12F3 06/14/83 2.3 + 1.3
2S5 06/21/83 LT 1.8
Drinking 12F3 06/14/83 1.6 + 1.0
12H2 06/14/83 to 07/15/83 2.3 0.6




Table 9
(Page 6.0f 12)

Gross Beta in Water
(Surface, Well and Drinking)

(Results

SSES REMP-1983
in Units of pCi/1 + 2s)

Hater Collection Gross Beta
Month Type * Station Period Activity
June®)  surface  5s8 06/08/83 to 06/27/83 LT 2

6S5 06/08/83 to 06/27/83 LT 2
6S7 04/08/83 to 06/05/83 28 + 4
657 06/05/83 to 07/06/83 5.2 + 3.4
1D3 06/14/83 4.3 + 1.5
13E1 06/14/83 LT 2
12F1° 06/14/83 LT 2
12G2 06/14/83 LT 5
12H1 05/05/83 to 06/14/83 LT 2
1D5 06/15/83 8.9 + 2.7

Hell 256 06/15/83 LT 2

3s5 06/15/83 LT 2
452 06/15/83 3.9 + 1.5
454 06/15/83 4.0 + 1,5
1185 06/15/83 LT 2
15A4 06/15/83 6.0 + 1.5
12E4 06/14/83 LT 2
12F3 06/14/83 LT 2
Drinking 12F3 06/14/83 2.0 + 1.4
12H2 RAH 05/05/83 to 06/14/83 2.8 +1.5
12H2 TREATED 06/14/83 1.7 + 1.5
12H2 RAW * 06/14/83 to 06/27/83 21 +3
12H2 TREATED 06/14/83 to 07/05/83 LT 2

Note: See footnotes at end of table.
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Table 9
(Page 7 of 12)

Gross Beta in Water
(Surface, ¥ell and Drinking)

SSES REMP 1983

(Results in Units of pCi/1 * 2s)

Hater Collection Gross Beta
Month Type Station Period Activity
July (6) Surface 5S8 07/05/83 to 07/25/83 2.1 +1.7

6S5 07/05/83 to 07/25/83 LT 3
1D3 07/15/83 3.6.+ 1.4
13E1 07/15/83 LT 2
12F1 07/17/83 1.9 +1.3
12G2 07/15/83 3.5 + 1.4
12H1 06/14/83 to 07/15/83 3.0 + 1.4
6S7 07/06/83 to 08/04/83 4.5 + 1.8
1D5 07/15/83 11 +4

Well 256 07/15/83 19 + 3

385 07/15/83 4.2 ¥ 1.6
452 07/15/83 4,0 + 2.4
454 07/15/83 5.6 E 1.5
11585 07/15/83 LT 2
15A4 07/16/83 ° 3.9+ 1.4
12E4 07/15/83 LT 1.
12F3 07/15/83 3.2 + 2.5
Drinking 12F3 ,07/15/83 1.6 + 1.4
12H2 RAW 06/27/83 to 07/15/83 3.6 + 2.5
12H2 TREATED 07/05/83 to 08/01/83 8.1 +4.9

Note: See footnotes at end of table.
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Table 9
(Page 8 of 12)

Gross Beta in Water

(Surface, Well and Drinking)

(Results in Units of pCi/1 * 2s)

SSES REMP 1983

Hater Collection Gross Beta
Month Type Station Period Activity
August 8) surface ~ 5s8 08/01/83 to 08/29/83 3.6 + 1.8

655 08/01/83 to 08/29/83 2.1 _'-E 1.4
656 07/16/83 to 08/16/83 2.7 1.7
103 08/22/83 LT 3
13E1 08/22/83 LT 3
12F1 08/22/83 4.7 + 1.5
12G2 08/22/83 3.1 +1.8
12H1 07/15/83 to 08/22/83 3.8 + 2.1
6S7 08/04/83 to 09/07/83 9.0 + 1.8
1D5 08/22/83 8.4 + 1.5

Hell 256 08/22/83 LT 2

. 355 08/22/83 5.4 + 1.8
452 08/22/83 LT 2
4S4 08/22/83 LT 2
1185 08/22/83 LT 2
15A4 -08/22/83 4.4 + 1.2
12E4 08/22/83 LT 1.9
12F3 08/22/83 3.4 +1.3

Drinking 12F3 08/22/83 LT 2

12H2 RAW 07/15/83 to 08/16/83 3.1 +2.0
12H2 TREATED 08/01/83 to 09/05/83 2.7 + 2.5

Note: See footnotes at end of table.
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Table 9

(Page 9 of 12)

Gross Beta in Water
(Surface, Well and Drinking)
SSES REMP 1983 :

(Results in Units of pCi/1 * 2s)

‘ Water Collection Gross Beta
Month Type Station* Period Activity
september(9)surface 558 09/06/83 to 09/26/83 2.4 + 1.5

655 09/06/83 to 09/26/83 1.5 + 1.4
656 08/16/83 to 10/07/83 LT 4
103 09/20/83 1.5 +1.4
13e1 09/20/83 LT 2
" 12F1 09/19/83 LT 2
1262 09/19/83 2.0 + 1.7
12H1 08/22/83 to 09/19/83 4.4 + 1.8
6S7 09/07/83 to 10/04/83 8.8 + 3.1
1D5 09/21/83 9.8 + 1.7
Hell 256 09/20/83 LT 2
3585 09/20/83 LT 2
4s2 09/20/83 LT 2
454 09/20/83 1.7 + 1.4
1185 09/20/83 LT 2
15A4 09/21/83 5.9 + 1.5
12E4 09/20/83 LT 2
12F3 09/19/83 LT 2
Drinking 12F3 05/19/83 . 2.3+ 1.5
12H2 RANW 08/16/83 to 09/19/83 19+ 7
12H2 TREATED 09/05/83 to 10/03/83 7.9 £ 6.6

Note: See‘footnotes at end of table.




~ Table 9
(Page 10 of 12)

Gross Beta in Water
(Surface, Well and Drinking)

SSES REMP 1983

(Results in Units of pCi/1 + 2s)

Water Collection Gross Beta
Month Type Station Period Activity
october (6) surface 58 10/04/83 to 10/25/83 1.8 + 1.5
. 6S5 10/04/83 to 10/25/83 3.6 + 1.4
6S6 10/07/83 to 10/17/83 3.7 + 1.7
6S6 10/17/83 to 10/31/83 2.4 + 2.1
103 10/19/83 LT 2
13E1 10/18/83 LT 2
12F1 10/18/83 4.3 + 1.4
12G2 10/18/83 4.3 + 1.4
12HI 09/19/83 to 10/17/83 3.2+ 1.4
657 10/04/83 to 10/17/83 9.6 + 3.4
6S7 10/17/83 to 11/01/83 4.6 + 1.9
105 10/19/83 12% 2
Hell 2S6 10/18/83 LT 2
3556 10/18/83 1.9 + 1.4
452 10/18/83 1.6 ¥ 1.4
s 454 10/18/83 2.2+1.3
11S5 10/18/83 2.0+ 1.4
15A4 10/18/83 8.3 + 1.6
12E4 10/17/83 LT 2
12F3 10/18/83 2.0 +1.3
*Drinking 12F3 10/18/83 LT 2
12H2 RAW 09/19/83 to 10/17/83 13 +4
12H2 TREATED 10/03/83 to 10/31/83 2.9 +1.,5
12H2 RAW 10/17/83 to 10/31/83 4,2 + 1.5

Note: See footnotes at end of table.
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Table 9
(Page 11 of 12)

Gross Beta in Water
(Surface, Well and Drinking)
SSES REMP 1983

(Results in Units of pCi/1 + 2s)

‘ Hater Collection Gross Beta
Month Type Station Period Activity
November(s) Surface 558 11/01/83 to 11/28/83 3.4 + 1.5

6S5 11/01/83 to 11/28/83 1.9 ¥ 1.4
656 10/31/83 to 11/28/83 3.3 +1.8
1D3 11/14/83 12 + 2
13E1 11/15/83 1.5 + 1.4
12F1 11/15/83 2.4 +1.5
12G2 11/16/83 5.0 + 2.4
. . 12H1 10/17/83 to 11/14/83 3.0 + 2.8,
6S7 11/01/83 to 12/01/83 4,5 + 2.2
1D5 11/14/83 11 + 2
Hell 256 .11/14/83 LT 2
355 NS --
4S2 11/14/83 " 2,0 +1.5,
454 11/14/83 2,7 1.5
1185 11/14/83 LT 2
15A4 11/16/83 4.8 + 1.5
12E4 11/14/83 LT 2
12F3 11/15/83 LT 2
Drinking 12F3 11/15/83 LT 4
12H2 RAH 10/31/83 to 11/29/83 - 0.38 + 0.30
12H2 TREATED 10/31/83 to 11/29/83 7.7 + 4.1

Note: See footnotes at end of table.
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Table 9
(Page 12 of 12)

Gross Beta in Water .
(Surface, Well and Drinking)
SSES REMP 1983

(Results in Units of pCi/1 * 2s)

Water Collection Gross Beta
Month ° Type Station Period Activity

pecember(®) surface 558 12/05/83 to 12/19/83 5.8 + 1.4
635 12/05/83 to 12/19/83 4.5 1.3
656 11/28/83 to 01/02/83 5.1 2.0
103 12/14/83 26 F 3
131 12/13/83 4.6 F 1.7
12F1 12/13/83 8.9 F 2.5
1262 NS =.
121 11/14/83 to 12/12/83 4.0 + 1.7
657 12/01/83 to 01/02/84 4.3% 2.3
105 NS " .
LAKE T-A-H  12/09/83 6.3 + 1.8
Well 256 12/14/83 LT 2
355 NS -
452 12/13/83 LT 2
454, 12/13/83 LT 2
1155 12/14/83 T2 .
1584 12/15/83 7.7 + 1.6
12E4 12/14/83 LT2
12F3 12/13/83 ©T2
Drinking  12F3 12/13/83 2.3 + 1.5
12H2 RAH-  11/29/83 to 01/02/84 3.7 3.6
12H2 TREATED 11/29/83 to 01/02/84 5.5 F 2.5

(1) Ssamples collected and analyzed by Radiation Management Corporation.
(2) LT = Less Than

(3) NS = No sample

(4) Sample was collected in May, after two month period

(5) Duplicate analysis

(6) Samples collected and analyzed by NUS
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Table 10
(Page 1 of 4)

Gross Alpha in Hater
(Well and Drinking)
SSES REMP 1983

(Results in Units of pCi/1 + 2s)
Month or Collection Gross Alpha
Quarter Water Type Station Period Activity
quarter 1¢1)ye1 256 01/06/83 to 93/09/83 LT 0.9(2)
3s5 NS -
4s2 -01/06/83 to 03/09/83 LT 1.9
4s4 01/06/83 to 03/09/83 LT 2
1185 01/06/83 to 03/09/83 2.1 + 1.1
15A4 01/08/83 to 03/11/83 LT 0.8
12E4 01/06/83 to 03/09/83 LT 0.8
12F3 01/05/83 to 03/09/83 LT 1.6
255 01/06/83 ‘to 03/09/83 LT 1.2
‘ Drinking  12F3 01/05/83 to 03/09/83 LT 1.4
January'l)  wel Muncy Viy 01/13/83 3.1+ 1.1
Orangeville - 01/13/83 LT 1.0
. Lee Mount. 01/13/83 LT 1.0
Drinking  12H2 01/03/83 to 02/02/83 LT 0.7
February') Drinking 1242 02/02/83 to 03/07/83 LT 0.7
March(l)

. Drinking 12H2 03/07/83 to 04/07/83 LT 0.9

Note: See footnotes at end of table.
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Table 10
(Page 2 of 4)

Gross Alpha in Yater
(WHell and Drinking)
SSES REMP 1983

(Results in Units of pCi/1 + 2s)

Month or Collection Gross Alpha
Quarter Hater Type Station . Period Activity
quarter 21 Wen 256 04/07/83 to 06/15/83 LT 1.5
355 ; '06/15/83 LT 1.5
4s2 05/04/83 to 06/15/83 LT 1.3
454 04/07/83 to 06/15/83 1.6 + 1.2
1155 04/07/83 to 06/15/83 LT 1.1
15A4 04/08/83 to 06/15/83 LT 1.3
12£4 04/07/83 to 06/14/83 LT 1.0
12F3 04/07/83 to 06/14/83 0.94 + 0.74
255 04/07/83 to 06/21/83 LT0.8
Drinking  12F3 04/07/83 to 06/14/83 LT 0.8
apri1’Y)  Drinking  12m2 04/07/83 to 05/05/83 LT 1.0
May (L) Drinking  12H2 05/05/83 to 06/14/83 LT 1.6
June)  Drinking  12H2 06/14/83 to 07/15/83 LT 1.0
June')  Drinking 123 06/14/83 LT 3
12H2 RAW 05/05/83 to 06/14/83 . LT 4
12H2 TREATED 06/14/83 LT 4
12H2 RAM 06/14/83 to 06/27/83 LT 2
12H2 TREATED 06/14/83 to 07/05/83 2.2 + 1.7

Note: See footnotes at end of table.
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Table 10
(Page 3 of 4)

Gross Alpha in Water
(Well and Drinking)
SSES REMP 1983

(Results in Units of pCi/1 + 2s)

Month or Collection Gross Alpha
Quarter Hater Type Station Period Activity
Quarter 3(4)we11 256 07/15/83 to 09/20/83 LT 1.6
3s5 07/15/83 to 09/20/83 LT 1.6
452 07/15/83 to 09/20/83 LT 2
454 07/15/83 to 09/20/83 LT 4
1185 07/15/83 to 09/20/83 2,5 +2.,0
15A4 07/16/83 to 09/21/83 LT 1.6
12E4 07/15/83 to 09/20/83 LT 1.8
12F3 07/15/83 to 09/19/83 LT 3,
Drinking 12F3 07/15/83 to 09/19/83 LT 7
duly 4 Drinking  12H2 RAW 06/27/83 to 07/15/83 LT 4
| 12H2 TREATED 07/05/83 to 08/01/83 8.4 +7,0
i .
‘ august (4) Drinking 12H2 RAW 07/15/83 to 08/16/83 LT 4
12H2 TREATED 08/01/83 to 09/05/83 24 + 20
September(4)Drinking 12H2 RAW 08/16/83 to 09/19/83 25 + 18
12H2 TREATED LT 4

09/05/83 to 10/03/83

Note: See footnotes

at end of table.
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Table 10
(Page 4 of 4)

Gross Alpha in Water
. (Well and Drinking)
SSES REMP 1983

(Results in Units of pCi/1 + 2s)

Month or Collection Gross Alpha
Quarter Hater Type Station Period Activity
Quarter 4 HWell 256 10/18/83 to 12/14/83 LT 1.1
3S5 NS -
452 10/18/83 to 12/13/83 LT 1.9
454 10/18/83 to 12/13/83 LT 1.4
1185 10/18/83 to 12/14/83 LT 2
15A4 10/18/83 to 12/15/83 1.0 + 0.9
12E4 10/17/83 to 12/14/83 LT 1.1
12F3 10/18/83 to 12/13/83 1.4 + 1.4
Drinking 12F3 10/18/83 to 12/13/83 LT 4
october (4) Drinking  12H2 RAW 10/17/83 to 10/31/83 1.9 + 0.8
12H2 TREATED 10/03/83 to 10/31/83 1.4 + 0.9
November(4) Drinking  12H2 RAMW 10/31/83 to 11/29/83 LT 0.9
12H2 TREATED 10/31/83 to 11/29/83 10 + 7
December'4) Drinking  12H2 RAW 11/29/83 to 01/02/84 LT 6
‘ 12H2 TREATED 11/29/83 to 01/02/84 7.7 + 7.0

L)

(1) Samples collected and analyzed by Radiation Management Corporation

(2) LT = Less Than
(3) NS = No sample
(4) samples collected and analyzed by NUS
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. Table 11
(Page 1 of 5)

Tritium in Water
(Surface, Well, Drinking, and Precipitation)
SSES REMP 1983

' (Results in Units of pCi/1 * 2s)

Month or
Quarter Hater Type Station 'Collection Period H-3 Activity
quarter 11 )surface 657 01/03/83 to 04/08/83 730 + 80,
558 01/04/83 to 03/28/83 LT 120
655 02/01/83 to 03/28/83 LT 120
103 01/07/83 to 03/09/83 LT 120
13E1 01/05/83 to 03/09/83 LT 120
12F1 01/05/83 to 03/11/83 LT 120
1262 01/05/83 to 03/07/83 LT 120
12H1 01/03/83 to 04/07/83 LT 120
Hell 256 01/06/83 to 03/09/83 LT 120
35 Ns _—
452 01/06/83 to 03/09/83 LT 120
454 01/06/83 to 03/09/83 LT 120
1185 01/06/83 to 03/09/83 LT 120
1504 01/08/83 to 03/11/83 LT 120
12E4 01/06/83 to 03/09/83 LT 120
12F3 01/05/83 to 03/09/83 LT 120
255 01/06/83 to 03/09/83 LT 120
Drinking 12F3 01/05/83 to 03/09/83 LT 120
Precipitation 554 01/06/83 to 04/07/83 LT 200
1152 01/06/83 to 04/07/83 LT 200
102 01/06/83 to 04/07/83 LT 200 °
1261 01/06/83 to 04/07/83 LT 200
Januaryt)  Drinking 12H2 01/03/83 to 02/02/83 LT 110
February‘l) Drinking 1242 02/02/83 to 03/07/83 LT 120
march}  Drinking 1242 03/07/83 to 04/07/83 LT 120

’

Note: See footnote at end of table.
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Table 11 ‘
(Page 2 of 5)

Tritium in Water
(Surface, Well, Drinking, and Precipitation)
) SSES REMP 1983

(Results in Units of pCi/1 + 2s)

Month or
Quarter Hater Type Station Collection Period H-3 Activity
quarter 21 surface 657 104/08/83] to 06/05/83 LT 1400%4)
558 04/08/83 to 06/27/83 210 + 70
655 04/08/83 to 06/27/83 260 F 70
103 04/07/83 to 06/14/83 LT7120
13E1 04/07/83 to 06/14/83 LT 120
12F1 04/07/83 to 06/15/83 LT 120
1262 04/07/83 to 06/14/83 100 + 70
12H1 NS =-
Hell 256 04/07/83 to 06/15/83 LT 120
355 06/15/83 LT 120
452 05/04/83 to 06/15/83 88 + 71
454 04/07/83 to 06/15/83 160 70
1185 04/07/83 to 06/15/83 220 F 70
1574 04/08/83 to 06/15/83 180 ¥ 70
12£4 04/07/83 to 06/14/83 200 ¥ 70
12F3 04/07/83 to 06/14/83 210 F 70
255 04/07/83 to 06/21/83 72 % 71
Drinking 12F3 04/07/83 to 06/14/83 76 + 71
Precipitation 12E1 04/17/83 to 06/27/83 LT 160
554 04/07/83 to 06/27/83 LT 160
1152 04/07/83 to 06/27/83 130 + 100
102 04/07/83 to 06/27/83 LT"160
1261 04/07/83 to 06/27/83 120 + 100
981 04/17/83 to 06/27/83 LT160
252 04/17/83 to 06/27/83 LT 160
301 04/17/83 to 06/27/83 LT 160
1554 04/17/83 to 06/27/83 LT 160
761 04/17/83 to 06/27/83 190 + 100
apri1’tl)  Drinking 12H2 04/07/83 to 05/05/83 LT 120
May (1) Drinking 12H2. 05/05/83 to 06/14/83 LT 120

Note: See footnote at end of table.
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Table 11
(Page 3 of 5)

Tritium in Water
(Surface, Well, Drinking, and Precipitation)
‘ SSES REMP 1983

(Results in Units of pCi/1 + 2s)

)

Month or

Quarter Hater Type Station Collection Period H-3 Activity
Quarter‘3(5)5urface‘ 656 07/16/83 to 10/07/83 LT 1400(63

558 07/05/83 to 09/26/83 LT 1400

6S5 07/05/83 to 09/26/83 LT 1400

103 07/15/83 to 09/20/83 LT 1400

13E1 07/15/83 to 09/20/83 LT 1400

12F1 07/17/83 to 09/19/83 LT 1400

12G2 07/15/83 to 09/19/83 LT 1400

12H1 06/14/83 to 09/19/83 LT 1400

1D5 07/15/83 to 09/21/83 LT 1200

6S7 07/06/83 to 10/04/83 LT 1400

' Well 256 07/15/83 to 09/20/83 LT 1200

3556 07/15/83 to 09/20/83 LT 1200

452 07/15/83 to 09/20/83 LT 1200

4S54 07/15/83 to 09/20/83 LT 1200

‘ 11s5 07/15/83 to 09/20/83 LT 1200

’ 15A4 07/16/83 to 09/21/83 LT 1200

12E4 07/15/83 to 09/20/83 LT 1200

12F3 07/15/83 to 09/19/83 LT 1200

Drinking 12F3 07/15/83 to 09/19/83 LT 1200

Precipitation 12El 06/27/83 to 09/19/83 LT 1200

5S4 06/27/83 to 09/20/83 LT 1200

11s2 06/27/83 to 09/20/83 LT 1200

1p2 06/27/83 to 09/20/83 LT 1200

12G1 06/27/83 to 09/19/83 LT 1200

981 06/27/83 to 09/20/83 LT 1200

252 © 06/27/83 to 09/20/83 LT 1200

301 06/27/83 to 09/20/83 LT 1200

1554 06/27/83 to 09/22/83 LT 1400

7G1 06/27/83 to 09/22/83 LT 1200

Note: See footnote at end of table.
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Table 11
(Page 4 of 5)

. Tritium in Hater
(Surface, Well, Drinking, and Precipitation)
SSES REMP 1983

(Results in Units of pCi/1 + 2s)

Month or
Quarter Water Type Station Collection Period H-3 Activity
June (5) Drinking 12H2 RAH 06/14/83 to 06/27/83 LT 300
12H2 TREATED 06/14/83 to 07/05/83 LT 160
July ) Drinking 12H2 RAH  06/27/83 to 07/15/83 LT 130
g 12H2 TREATED 07/05/83 to 08/01/83 LT 1400
august 5) Drinking 12H2 RAW 07/15/83 to 08/16/83 270 + 80 (-
12H2 TREATED 08/01/83 to 09/05/83 LT 1400 .
september(® Drinking 1242 RAH  08/16/83 to 09/19/83 99 + 71
12H2 TREATED 09/05/83 to 10/03/83 LT 1400
Quarter 4 Surface . 6S6 10/07/83 to 01/02/84 LT 1400
(5) 558 10/04/83 to 12/19/83 LT 1200
6S5 10/04/83 to 12/19/83 LT 1200
1D3 10/19/83 to 12/14/83 - LT 1200
13E1 10/18/83 to 12/13/83 LT 120
12F1 10/18/83 to 12/13/83 LT 120
12G2 10/18/83 to 11/16/83 LT 120
12H1 - 09/19/83 to 12/12/83 120 + 70
1D5 10/19/83 to 11/14/83 LT 120
6S7 10/04/83 to 01/02/84 LT 1400
Hell 256 10/18/83 to 12/14/83 LT 130
. 3585 NS : -
452 10/18/83 to 12/13/83 130 + 90
454 10/18/83 to 12/13/83 LT 130
1185 10/18/83 to 12/14/83 LT 130
15A4 10/18/83 to 12/15/83 "400 + 180
12E4 10/17/83 to 12/14/83 LT 130
12F3 10/18/83 to 12/13/83 LT 130

Note: See footnote at end of table.
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Table 11
(Page 5 of 5) i

Tr%tium in Hater “ |
~ (Surface, Well, Drinking, and Precipitation) |
SSES REMP 1983

(Results in Units of pCi/1 + 2s)

|
{
!
Quarter Water Type Station Collection Period H=3 Activity 1
|

Month or
Quarter 4 Drinking 12F3 10/18/83 to 12/13/83 250 + 80
(cont.)
(5)
Precipitation 12E1 09/19/83 to 11/14/83 LT 110
554 09/20/83 to 11/15/83 260 + 100
11s2 09/20/83 to 11/14/83 140 + 100
D2 09/20/83 to 11/14/83 LT 110
12G1 09/19/83 to 11/14/83 LT 110
981 09/20/83 to 11/14/83 290 + 100
252 09/20/83 to 11/14/83 LT 1200
301 09/20/83 to 11/14/83 LT 160
1554 09/22/83 to 11/14/83 LT 110
7G1 09/22/83 to 10/18/83 LT 110
October () Drinking 12H2 RAW 09/19/83 to 10/17/83 LT 120
12H2 TREATED 10/03/83 to 10/31/83 LT 130
‘ 12H2 RAW 10/17/83 to 10/31/83 LT 130
November(s) Drinking 12H2 RAW 10/31/83 to 11/29/83 LT 130
12H2 TREATED - 10/31/83 to 11/29/83 LT 130
December(s) Drinking 12H2 RAV 11/29/83 to 01/02/84 LT 160
12H2 TREATED 11/29/83 to 01/02/84 110 + 70
(1) Samples collected and analyzed by Radiation Management Corporation. ° .

(2) LT = Less Than

(3) NS = No sample

(4) Sample analyzed by NUS. Insufficient sample to analyze from 06/05/83
to 07/06/83. .

(5) Samples collected and analyzed by NUS.

(6) Insufficient sample to analyze from 09/06/83 to 09/26/83.

(7) Insufficient sample to analyze from 08/15/83 to 08/22/83.
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Table 12
(Page 1 of 3)

Gross Beta in Air Particulate Filters
SSES REMP 1983

{Results in E-03 pCi/m3,1 2s)

Collection Period
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Table 12
{Page 2 of 3)

Gross Beta in Afr Particulate Filters

(Results in E-03 pCi/u> + 25)

SSES REMP 1983

Month

Collection Period
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Gross Beta in Air Particulate Filters
SSES REMP 1983

{Results in E-03 pCi/mP + 2s)
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Table 13
(Page 1 of 2)

Gamma Spectrometry of Composited Air Particulate Filters
: SSES REMP 1983

(Results {n E-03 pCi/m3 * 2s)

:

Collection .
Quarter ' Period Station” Be-7 Ce-144 Cs=-134 Cs-137 Nb=-95 Zr-95 K=40
10 o123 252 18r22  T9®) LTz LTL3 WTL7 LT3 LT 12
to 554 66+16 LTS  LT0.8 LTLl LTL5S T2 LT 14
03/28/83 1152 70+12 LT9  LTO0.9 LTO0.9 LT14 LTL7 12%8
154 61+13 LT4  LTO0.9 LT09 LTLz LTLS LTI8
B1 72+16 LT9 LTL2 LTLS LT2 LT3 LT 25
12 77+17 LTl T2 LTL6 LT2 LT 3 LT 30
M 63412 LT9  LTLO LTO8 LTLI LT2 LT 15
1261 72416 LT8  LTO.9 LTlL2 LT2 LT 2 LT 20
761  46+#11 LT4  LT09 LT10 LTL3 LTL7 LT
1260 53+14 LT7  LTO0.8 LT10 LTL8 LT2 LT 17
M1 74%15 LT1l  LT11 LTL4 ° LTL1 T2 LT 20
2(1) 03/28/83 252 110420 LTS8  LTO.9 LT1.0 LTL2 LT2 LT 18
t6 584 75+#10 LT4  LT0.8 LTO0.9 LT1l .TL4 LT12
06/30/83 1152 98 +12 LT 7 LTo.9 LT1.0 LTl2 LTL7  LT18
1554 .95+10 LT6  LTO0.6 LT0.8 LT0.8 LTL3 LT10
1 110+20 LT6  LTO0.7 LTO8 LTO.6 LT16 LT10
2  70+12 LT3  LTO7 LTO07 LTO.8 LTL3 LTL
1 80+12 LTS8  LT10 LTL2 LTL3 LT2 LT 17
1261 99+#11 LT6  LTOJ LTO.8 LTO7 LTLO LT13
761  84+12 LT7  LT0.8 LT09 LTO8 LTL4 LT 14
) 1261 70+12 LT8 K LT10 LTL2 LTL4 LTL7T LT22
ML 100s10 T8 tro7 trunz Lrio s kol

Note: See footnotes at end of table,




Table 13 -
(Page 2 of 2)

Gamma Spectrometry of Composited Air Particulate Filters
SSES REMP 1983

(Results in E-03 pCi/m3 * 2s) '

Collection ’
Quarter Period Station Be-7 Ce-144 Cs-134 Cs-137 Nb-95 r-95 . KX-40
34) o6/30/83 22 67417 LTS LT1.3 LT14 LTL9 LT3 W
to  Ss4 72416 LT4  LTL2 LTO.9 LTL8 LT4 KD
09/30/83 1152 42+12 LT4  LT1.2 LTO0.8 LTL3 LT3
1554 - 73417 LT6  LT13 LT10  LT2 LT4 X0
%1 63+15 LT4  LTO.9 - LTL3 LTL2 LT3 D
12 55%+15 LT4 LTIl LTO.9 LT18 LT3  ND
1 45+14 LTS5  LTL2 LTL3 LTL9 LT4 KD
1261 69+16 LT6  LT1.6 LTL4 LTL? LT3 W
761 77+15  LT4  LTL1l LTL2 LTL7 LT3 MO
1261 42414 LTS T LTL3 LT3 LTS W
THL  56+17 LT4  LTL2 LT14 LT3 LT3 WD
4) oos30/83 252 34+12 LTS LTIl  LTL1 LTL3 LT4 KD
to 554 52+12 LT4  LTL1 LT14 LTL.8 LT3 W
01/03/84 11s2 45411 LT4  LTL2 LT10 LTL1 LT2 KD
154 42+13  LT4  LTL3 LTL3 T2 . LT4 KD
%81 43+11 LT4  LTO.9 LTL1  LTL8 LT2 WD
12 45+14  LT6  LTL7 LTL5 LTLl LT2 KD
01 30+ LTS  LTL3 LTL5S LTL7 LT3 KD
1261 53+14 LT4  LTL3 LT1.0 LTL4 LT2 KD
761 48+12° LT4 LTIl LTl LT1.8 LT2 W
12616 41412 T4 LTLI LTLO0  LTLS LT3 W
ML 42+12 LTS LTL1  LTL3 LT2 LT4 D

(1) Samples collected and analyzed by Radiation Management Corporation
(2) LT = Less Than .
(3) ND = Not detected

(4) Samples collected and analyzed by NUS

(5) Collection stop date is 10/01/83

(6) Collection start date is 10/01/83

T-65




Table 14

Gross Alpha in Composited Air Particulate Filters
SSES REMP 1983

(Results in E-03 pCiIm? hd 25)

Quarter Collection Period 252 554 1152 1554 981 102 3n1 12E1 7G1 1261 7H1

1 ) 01/02/83 to 03/28/83 7.5+1.1 4.8+0.7 49+0,8 4.6 +0.7 80+1.0 6.2+0.8 2.8+0.5 6.5+0.9 59%0.8 4.710.6 -

01/03/83 to 03/28/83 = = - - - - - - 6.1 +1.1

2 (1) 03/28/83 to 06/30/83 5.8+ 0.8 6.7+0.8 7.7+1.0 53+0.6 7.4+0.8 7.0+0.8 52+07 7.1+0.8 58+1.0 562%0.7 50209
3 2) 06/30/83 to 09/30/83 3.8+ 1.8 3.0+ 1.5 2.4+1.3 3.8+1.6 41+1.5 42+1.6 23+13 44+1.6 3.6+1.6 21+1.8  (3)
4 ) 09/30/83 10 01/03/84 8.0+ 2.4 7.0+ 2.2 4.6+ 1.7 55420 4.6+1.7 62+20 24+13 6.3+21 4.4+17 43118 3.1+1.8

99-1

(1) Samples collected and analyzed by Radiation Management Corporation.
{2) Samples collected and analyzed by NUS.
(3) Sample destroyed in analysis.
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Table 15
(Page 1 of 6) 1
!odiné -131 in Charcoal Cartridges |
SSES REMP 1983 _
(Results in pCi/m3 + 2s)
Collection

Month Period 252 554 1152 1554 981 102 301 1262 761 1261 7H1
Jant1) 01702 -01/09/83 LT 0.052) LT 0.05 LT 0.04 LT O0.04 LT0.02 LTO.06 LTO0.05 LTO0.05 LTO0.05 LT 0,02 -

01/03 -01/10/83 - - - - - - - - - - * LT 0.05

01/09 -01/16/83  ns(3) NS NS NS RS Ns NS NS ' ks -

01/10 -01/17/83 - - - - - - - - - - LT 0.04

01/16 -01/23/83 LT 0.02 LT 0.02 LT O0.02 LTO0.02 LT0.01 LTO0.03 LTO0.03 LTO0.04- -~ - -

01/16 -01/24/83 - .- - - - - - - LT 0.02 LT 0.012, -

01/17 -01/24/83 - - - - - - -, - - - LT 0.03

01/23 -01/30/83 LT 0,002 LT 0,002 LT 0.001 LT 0.0013 LT 0,002 LT 0,0013 LT 0,002 LT 0.001 - - -

01/24 -01/30/83 - - - - - - - - LT 0.001 LT 0.002 -

01/24 -01/31/83 - - - - - - - - - - LT 0.002
&ﬂ” 01/30 -02/06/83 LT 0.002 LT 0.0013 LT 0.0012 LT 0.0008 LT 0.002 LT 0.0013 LT 0.002 LT 0.0008 LT 0.0008 LT 0.0006 - ;

01/31 -02/07/83 - - - - - - - - - - LT 0.0011

02/06 ~02/14/83 LT 0.003 LT 0.004 LT 0.002 LT 0.002 LT 0.002° LT 0,003 LT 0.002 LT 0.0006 LT 0.0010 LT 0.0009 -

02/07 -02/14/83 - - - - - - - - - -. LT 0.004

02/14 -02/20/83 LT 0.011 LT 0.012 L7 0.008 NS LT 0,007 LT 0,006 LT 0,010 LT 0.008 LT 0.008 LT 0.007 -

02/14 -02/22/83 ~ - - - - - - - - - - LT 0.03

02/20 -02/27/83 LT 0,006 LT 0,005 LT 0,005 LT 0.004 LT 0.005 LT 0.006 LT 0.007 LT 0.005 LT 0.008 LT 0.006 -

02/22 -02/28/83 - - - - - - - - - - LT 0.009

Note: See footnotes at end of table.



Table 15 . . . .
(Page 2 of 6)

Iodfne -131-in Charcoal Cartridges
SSES REMP 1983

(Results in pCi/m3 + 2s) e -

Collection )
Month Period 252 554 1182 1554 981" . 102 3n1 12t1 7G1 12G1 7H1

March(1)02/27 -03/06/83 LT 0.008 LT 0.007 LT 0.006 LY 0.008 LT 0,007 LT 0.005 LT O0.008 LTO.007 LT O0.006 LT 0,006 -

02/28 -03/07/83 - - - - - - - - - - LT 0.009
03/06 -03/13/83° LT 0.008 LT 0.007 LT 0,007 LT 0.007 LT 0.007 LT 0.007 LT 0.007 LT 0.007 LT 0,007 LT 0,007 -
03/07 -03/14/83 - - - - - - - - - - LT 0.007
03/13 -03/20/83 LT 0.006 LT 0.005 LT 0.005 LT 0,004 LT 0.005 LT 0.005 LT 0,005 LT 0,006 LT 0.005 LT 0,005 - :
03/14 -03/21/83 - - - - = - - - - - LT 0.006

4 03/20 -03/28/83 LT 0.005 LT 0.004 LT 0.004 LT 0.004 LT 0,004 LT 0.004 LT 0,004 LT 0.004 LT 0.004 LT 0.004 -

;3 03/21 -03/28/83 - .- - - - - - - - - LT 0.006

’

April(1)03/28 -04/04/83 LT 0.006 LT 0,005 LT 0,005 LT 0.006 LT 0.006 LT 0.005 LT 0,006 LTO0.005 LTO,005 LT 0.005 LT 0.005
04/04 -04/11/83 LT 0.005 LT 0,004 LT 0.004 LT 0.005 LT 0,004 LY 0,005 LT 0,005 LTO0,005 LTO0.004 LT 0,004 LT 0,005
04/11 -04/18/83 . LT 0,02 LT 0.007 LT 0,006 LT 0.006 LT 0,007 LT 0.007 LT 0,008 LT O0.009 LT 0,006 LT 0.007 -

04/11 -04/19/83 - To- - - - - - - - - LT 0.003
04/18 -04/25/83 LT 0.006 LT 0.006 LT 0.005 LT 0.005 LT 0,005 LT 0.005 LT 0.006 LT 0,006 LT 0,006 LT 0.006 -
04/19 -04/25/83 - - - - - - ’ - - - - LT 0.007

04/25 -05/02/83 LT 0.008 LT 0,006 LT 0.007 LT 0.007 LT 0.007 LTO0.008 LT O0.009 LT0.007 LTO0.,008 LT 0.007 LT 0.009

Note: See footnotes at end of table.
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Table 15 -
(Page 3 of 6)

Iodine =131 in Charcoal Cartridges
SSES REMP 1983 :

" (Results in pCi/m3 + 2s)

Collection
Month- Period 252 534 1152 1554 981 1D2 301 12€1 7G1 1261 711

May(l) 05/02 -05/09/83 LT 0.006 LT 0,006 LT 0.004 LT 0.004 LT 0.005 LT O0.005 LT 0.006 LT 0,005 LT 0.004 LT 0.004 LT 0.006
05/09 -05/17/83 LT 0,005 LT 0,005 LT 0,004 LT 0.003 LT 0,003 LT 0,004 LT 0.005 LT 0.004 - LT 0.005 LT 0.004 LT 0.005
05/17 -05/23/83 LT 0.007 LT 0,006 LT 0,005 LT 0.005 LT 0,004 LT O0.005 LT 0.007 LT 0,006 LT 0.006 LT 0.012 LT 0.006

. 05/23 -05/30/83 LY 0.005 LT 0,005 LT 0,004 LT 0,004 LT 0.004 LT O0.004 LT 0,005 LT 0,005 LT 0.004 NS -
05/23 -05/31/83 - - - - - - - - - .

- LT 0.004

June(l) 05/30 -06/05/83 LT 0.006 LT 0,006 LT 0.005 LT 0.004 LT 0.004 LT 0.005 LT 0.005 LT 0.004 LT 0,006 LT O0.011 -
05/31 -06/06/83 - - - - - - - - - - LT 0.006

June(4) 06/05 -06/12/83 LT 0.02 LT.0.02 LT 0.016 LT 0,014 LY 0.012 LY 0,012 LT O0.14 LT 0.012 L7 0,016 LT 0.02 -
06/06 -06/12/83 - - - - - - - - - - LT 0.02

06/12 -06/18/83 LT 0.014 LV 0.013 LTV 0,016 LT O0.011 L7O0,011 LTO.010 LTO0.,010 LT 0,011 LT 0,012 LT 0.014 LT 0.02
06/18 -06/24/83 LT 0.02 LT 0.018 LT 0,017 LT 0,018 LT 0.017 LT O,017 LT 0,016 LT 0,02 L7 0.018 LT O0.02 LT 0.02
06/24 -06/30/83 LT 0,19 LT 0,015 LTV 0.018 LT 0.02 LT 0.015 LT 0,015 LT 0.016 LT 0.018 LT O0.016 LT 0.02 LT 0.02

~Note: See footnotes at end of table, T o .. ’




Table 15
(Page 4 of 6)

Iodine -131 in Charcoal Cartridges
SSES REMP 1983

Note: See footnotes at end of table.

*(Results in-pCi/m3 + 25) : .
Collection

Honth Period - 252 554 1152 1554 9B1 102 3p1 12E1 761 1261 7M1

auy'4) 06730 -07/06/83 - | - - - - - - - - - LT 0.02
06/30 -07/07/83 LT 0.019 LT 0,016 LT 0,017 LT 0.018 LTO0.013 LTO.17 LT0.02 LT0.015 - LT 0.02 -

06/30 -07/08/83 - - - - - - - - LT 0,015 - -
07/06 -07/14/83 - - - - - - - - - - LT 0.016

07/07 -07/14/83 LT 0.02 LT 0.02 LT 0.014 LT 0.019 LT 0,013 LT 0.015 LT O0.02 LT0.018 - LT 0.02 -

07/08 -07/14/83 - - - - - - - - LT 0.02 - -
07/14 -07/21/83 - LT 0.011 LT 0.010 - LT 0,012 - - LT 0.010 - - - LT 0,012

~ 07/14 -07/22/83 LT 0.011 - - LT 0.011 - LT 0.010 LT 0.012 = LT 0.011 LTO.011 -
N 07/21 -07/29/83 - LT 0.018 LT 0,007 - LT 0,007 - - LT 0.007 - T LT 0.019

07/22 -07/29/83 LT 0.011 - - LT 0.010 - LT 0.02 LT 0.019 - LT 0.019 LT 0.02 -

aug'®) 07/29 -08/04/83 LT 0.02 LT 0.016 LT 0.011 LT0.015 LT 0,014 LTO0.014 LTO0.014 LTO.014 LTO.015 LTO0.02 -
07/29 -08/05/83 - - - - - " - - - - - LT 0.02

08/04 -08/11/83 LT 0,62 LT 0.018 LT 0,016 LT 0.017 LT 0.016 LT 0.016 LT 0.014 LT 0.016 LT 0,017 LT 0.02 -
08/05 -08/12/83 - - - - - - - - - - LT 0.02

08/11 -08/17/83 = LT 0.014 LT 0.010 - LT 0,010 - - LT 0,011 LT 0.012 - -

_ 08/11 -08/18/83 LT 0.02 - - LT 0,017 - LT 0.017 LT 0.014 - - LT 0.02 -
08/12 -08/19/83 - - - - - - - - - - LT 0.013

08/17 ~08/25/83 - LT 0.017 LT 0,014 - LT 0,017 - - LT 0,017 LT 0.010 - -

08/18 ~08/25/83 LT 0.02 - - LT 0.02 - LT 0.012 LT 0.009 - - LT 0.02 -
08/19 -08/26/83 - - - - - - - - - - LT 0.009

08/25 -09/01/83 * LT 0.02 LT 0,015 LT 0.018 LT 0.02 LT 0.019 LT O0.015 LT 0.02 LV 0,019 LTO0.,016 LT 0.02 -
08/26 -09/02/83 - - - - - - - - - - LT 0.019
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i Table 15
(Page 5 of 6)
Iodine ~131 in Charcoal Cartridges
» SSES REMP 1983
(Results in pCi/m3 + 2s)
Collection

Honth Period 252 554 11582 1554 -981 102 301 12€1 761 1261 7H1

Sept(4) 09/01 -09/08/83 LT 0.014 LT 0.011 LT 0.016 LT 0.014 LT 0.012 LTO,010 LT O0.009 LTO.012 LTO.012 LT 0.017 -
09/02 -09/09/83 - - - - - - - - - - . LT 0.013
09/08 -09/15/83 LT 0.013 LY 0.014 LY 0.013 LT 0.015 LT 0.013 LT O0.016- LT 0.011 LT 0,015 LT 0.017 LT 0.02 -
09/09 -09/22/83 - - - ‘- - - - - - ) - LT 0.02
09/15 -09/22/83 LT 0.015 LT 0.02 LT 0.012 LT 0.015° LT 0.012 LT 0.014 LT 0.016 LT 0.014 LY 0,015 LT 0.02 -
09/22 -09/30/83 LY 0.02 LT 0.02 LT 0.017 LT 0.017 LT 0.015 LT 0,014 LT 0.013 LT 0,017 LTO0.018 - - . LT 0.015
09/22 ~-10/01/83 - - - - - - - - - LT 0.015 -

- o .
- A Oct(4) 09/30 ~10/08/83 LT 0.020 LT 0.015 LT 0.016 LT 0.016 LT 0.015 LT 0.013 LT 0.09 LT 0.015 LT 0.012 - -

10/01 -10/08/83 - * - - - - - - - - LT 0.02 -
09/30 -10/07/83 - - - - - - - - - - LT 0.02
10/08 -10/15/83 LT 0,02 LT 0,016 LT 0.015 L7 0.013 LT O0.015 LTO0.014 LT 0.014 LTO0.014 LTO0.014 LT 0.019 -
10/15 -10/22/83 LT 0,017 LT 0,012 LT 0.024 LY 0.012 LT 0.015 LT 0,010 LT 0,010 LT 0,018 LTO0.014 LT 0.014 - }
10/07 -10/22/83 - - - . - - - - - - - LT 0.014
10/22 -10/29/83 LT 0.015 LT 0.014 LT 0.012 LT 0,012 LT 0.012 LTO0.013 LT O0.012 LTO0.017 LT0.012 LT 0,018 LT 0.02

Hote: See footnotes at end of table.



Table 15 " .
{Page 6 of 6)

. Iodine -131 in Charcoal Cartridges
- . SSES REMP 1983

(1) Samples collected and analyzed by Radfation Management Corporation,
(2) Less Than
(3) HS = No sample received.
(4) Samples collected and analyzed by NUS.

(Results in pCi/m3 + 2s) )
Collection
Month Period 252 554 1152 1554 981 102 301 12€1 761 1261 7H1
) novl®) 10729 -11/05/83 LT 0.018 LT 0.019 LT 0,017 LT 0.014 LT 0,016 LT 0.02 LT 0.016 LT O0.02 LT 0.016 LT 0.02 -
10/29 -11/04/83 - © . - - - - - - - - LT 0.02
11/05 -11/12/83 LT 0,018 LT 0,02 LT 0.015 LT 0.02 LT O0.016 LT0.02 LT O0.019 LTO0.018 LTO0.02 LTO0.02 -
11/04 -11/11/83 - - - - - - - - - - LT 0.02
11/12 ~11/20/83 LT 0.009 LT 0,007 LT 0.006 LT 0.014 LT 0.006 LT 0,006 LT 0.006 LT 0,007 LT 0.007 LT 0,006 - ;
11/20 -11/27/83 LT 0,017 LT 0,015 LT 0.014 LT 0.014 LT O0.014 LT 0.016 LT O0.016 LT O0.014 LTO0.016 LT 0,016 -
11/11 -11/26/83 - - - - - - - - T - - LT 0.013
h
N pec’®) 11/27°-12/04/83 LT 0.009 LT 0.008 LT 0.007 LT 0.007 LT 0,007 LT 0,009 LY 0.006 LT0.007 LT 0,007 LT 0.006 -
11/26 -12/02/83 - - - - - - - - - - LT 0.015
12/04 -12/12/83 LT 0,013 LT 0,012 LT 0.010 LT 0.010 LT 0.015 - - LT 0.014 LT 0.015 LT 0.014 -
12/04 -12/13/83 - - - - - LT 0.019 LT 0,012 - - - -
12/02 -12/09/83 - - - - - - - - - - LT 0.018
12/12 -12/19/83 LT 0,017 LT 0.017 LT 0.011 LT 0,02 LT 0.013 - - ‘LT 0,013 LT 0.015 LT 0,013 -
12/13 -12/19/83 - - - - - LT 0.015 LT 0.018 - - - -
12/09 -12/20/83 - - - - - - - - - - LT 0.009
12/19 -12/27/83 LT 0.018 LT 0.019 LT 0.013 LT 0.02 LT 0.016 LT 0.02 - LT 0.015 LT 0.016 LT 0.013 -
12/20 -12/27/83 - - - - - - . LT o0.014 - - - LT 0.02
12/27/83 -01/03/84 LT 0.015 LT 0.012 LT 0,011 LT 0,02 LTO0.013 LT60.,04 LT O.013 LTO.013 LTO0.016 LT 0.014 LT 0,02
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Table 16

Garma Spectrometry of Precipitation
SSES REMP 1983

(Results in pCi/1 + 2s)

Quarter Collection Perfod Station Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 La-140 Mn-54 Hb-95 In-65 Zr-95 Be-7

1M o106-0ar07783 w2 1160 LT 15 LT1.0 LTO.9 1TO.9 LT3 LT16 LT12 LTL0 LT2 T2 13 LT15
01/06-04/07/83 ~ 112 LT50 LT1.3 LT0.8 LT0.8 LTO.8 LT3 LT14 LT12 LTO9 LT2 LTL7 LT2 ' LT13
01/06-04/07/83 554 1T30 LTO0.9 LT0.7 LT0.6 LT0.6 LT3 LT9 LT12 L7077 LT15 LT16 LTL6 14+7
01/06-04/07/83 1261 LT 30 * LTO0.8 LTO.6 LTO0.6 LTO.6 LT2 LT8 LT10 LTO0.6 LT1.3 LT1.3 LT1.4 21%7
21 os071-06/27/83 * 12 LT17 LTO0.8 LT0.8 LT0.6 LTO.6.1T2 LT10°LT6 LTO.6 LTL2 LTL6 LTLS 22 +5
04/07-06/27/83 112 1T20 LTO0.9 LT1.1 LTO0.7 LT0.8 LT2 LTS LT6 LTO7 LTL3 LT17 LTL7 2737
04/07-06/27/83 5S4  LT19 LTO0.8 LT0.8 LTO0.6 LTO0.6 LT2 LT10 LT6 LTO.7 LT1.2 LT1.6 LT1.4 21%5
04/07-06/27/83 1261 LT30 LT1.3 LTO0.9 LT0.9 LT10 LT3 LT15 LT6 LT1.0 LTL8 .T2 LT2 3339
04/17-06/27/83 1584 1718 LT 0.7 LT0.6 LTO.5 1T0.6 LTL8 LT8 LT4 LTO0.5 LT1.0 LT1.4 LT12 2757
04/17-06/27/83 91  LT20 LTO0.9 LTLO LTO0.7.LT0.7 LT2 LT10 IT5 LT0.7 LT1.3 LT1.6 LT1.8 29%7
04/17-06/27/83 761 L7120 LT6 LT6 LT4 LTS5 LT14 LT70 LT30 LT4 LTS LT11 LT11 LT70
04/17-06/27/83 252 LT30 LT1.0 LTL1 LT0.7 LT0.8 LT2 LT8 LT8 L7107 (T1.4 LT1.5 LT1.9 31+7
04/17-06/27/83  12€1 LT20 LT10 LT1.1 LT0.7 LT0.8 LY2 LY9 LT6 LT0.8 LT1.4 LTI1.7 LT19 35%7
04/17-06/27/83 31  LT18 LTO0.7 LTO0.7 LTO.5 LTO.6 LT2 LT8 LT5 LT06 LT1l2 LT1.3 LT1.3 26%6
34) o6/27-09/20/83 102 LT1900 LTS5 T2 T2z uThe 2o P LT1300 T2 5 T5 LTS HD
06/27-09/20/83  11S2 LT 600 LT5 LT3 LT3 LT2- LT16 MDD LT300 LT3 LT6 LT7 LT10 HD
06/27-09/20/83- 554 LT 800 LT7 LT3 LT3 LT3 LT20 Kb LT50 LT3 LT7 LTS8 LT12 ND
06/27-09/19/83 1261 LT 800 LT6 LT3 LT3 LT3 LT20 K LT50 LT3 LT6 LT6 LT12 ND
06/27-09/22/83 1554 LT 1700 LT4 LT1.7 LT1.7 LTL7 LT16 ND LT 1100 LTL9 LTS5 LTS5 LTS ND
06/27-09/20/83 91 LT 1900 LT4 LT1.8 LT1.7 LT1.6 LT16 WD LT 1000 LT19 (T5 LT4 LT9 ND
06/27-09/22/83 761 LT 1400 LT6 LT3 LT3 LT2 LT20 W LT700 LT3 LTé LT6 LTIl KD
06/27-09/20/83 252 LT 7000 LT5 LT1.5 LT1.2 LT1.3 LT20 KD LT 4000 LT1.6 LT& LT4 LT 10 HD
06/27-09/19/83 1261 LT 1800 LT4 LT1.7 LT 1.6 LT1.4 LT15 D - LT 1000 LT 1.7 LTS5 T4 LTS8 ND
06/27-09/20/83 301 LT 1900 LT5 LT2 LT2 LT2 LT20 Wb LT1200 LT2 LTé6 LT6 LT10 ND
4 09/20-11/14/83 12 LTS00 LT3 LT1.8 LT1.6 LTL7 LT12 WD LT400 LTL8 LT4 (T4 LT7 HD
09/20-11/14/83  11s2 LT 600 LT4 LT2 LT2 LTL7 LT14 N LT300 LT2 LT4 LTS LTS8 ND
09/20-10/15/83 554  LT500 LT3 LT1.9 LT1.6 LTL5 LT12 HD LT300 LT2 T4 (T4 LT7 D
09/19-11/14/83 1261 LT 700 LTS5 LT3 LT2 LTLO LT16 ND LT400 LT2 LT5 LT6 LT HD
09/22-11/14/83 1554 LT 700 LTS5 LT2 LT2 LT1.9 LT15 KD LT400 LT3 LT5 LTS5 LT9 ND
09/20-11/14/83 91  LT700 LT5 LT3 LT2 LT2 LT18 HD LTS00 LT3 LT6 LT7 LT10 HD
09/22-10/18/83 761 LT 2000 LT5 LT2 LT1.9 LT1.8 LT20. ND LT 1400 L2 LT6& LT6  LTI10 HD
09/20-11/14/83 252 LT90 LT5 LT3 T2 LT2 LT20 N LT50 LT2 (15 LT7 LT10 KD
09/19-11/14/83 1261 LT 800 LTS LT2 LT2 LT2 LT15 KD LTS00 (T2 LTS5 LT6  LT10 HD
09/20-11/14/83 31  LT500 LT4 LT2 LT1.6 LT1.6 LT13 KD LT300 LTL19 LT4 LTS5 LT7 ND

(1) Samples collected and analyzed by Radiation Management Corporation.
(2) LT = Less Than .
(3) ND = Not detected

{(4) Samples collected and analyzed by HUS.
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Table 17
(Page 1 of 8)

. Gamma Spectrometry of Milk ~ .
SSES REMP 1983

(Results in pCi/1 * 2s)

Collection )
Month Date Station Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 La-140 Mn-54 MNb-95 Zn-65 Zr-95

January'!) 01708783 122 113003 T30V T19 LT15 T1e iT10 12004200 L1502 LT1s LTE LTS LT

orfor/83  se1 12002’ T2 LT16 LT1.0 L2407 LT11 Mo0#200 L7402 LT14 LTS TS5 T4
otfos/e3 133 w182 Lra LTS LTS LTS LTIl 13004200 LT8  LT4 LTS LT11 LTS
o1/07/63 1061 1r20®) LT6 LT7  LT7  LT7 LT3 14004200 LT9  LT6 LT7 LT 14 LT 12
* o1/08/83 1283 LT 60'®) LT1.9 LT1.7 LTL1 LTL1 LTS8 1500+200 LT15 LT1.4 LT3 LTS5 LT4
o1/07/83 61 r70) 1T2 LT1.9 LTL1 1.4+40.8 LT7 150+200 LT13 LT1.6 LT3 LTS LT4

o1/07/83 1001 tr200®) T2 1317 LT 20+08 LT10 15004200 L7508 LT14 wrs urs T4
o1/07/863 1202 tr2002) T2 LT1.4 LT1.0 L2407 LT10 1500+200 L7502 LT13 74 L5 LT4

bL-1

February'1J02/08/83 1282 L7160 LT3 LT1.7 T1.3 WTL3 LTs 1300+200 LT3 LT16 LTS T4 LTS
o2/0s/83 51 1118020173 LT19 LT1.4 LTL7 1T10 ‘1300200 LT40¥) T2 Ts uTs LTS
o2/0a/83 133 71403112 (117 LTL1 154909 LT9 1200200 L7300 LT15 T4 T4 T4
02/04/83 1061 LT 140 T2 LT17 TL1 33409 LT9 1300+200 L7303 1T14 T4 LTS LT 4
o2/04/83 1283 1113020112 1T15 LT1.0 n2+0.7 LTe  1600+200 LT20%) LT1.3 T4 LTS5 T4

.02/05/83 601 11308 T2 LT19 LTl LTL3 T9 1400+200 Lr30) LT1s T4 T4 T4
02/05/83 1001 LT1200) T2 LT17 WTL1 LTL1 LT9  1400+200 L7308 LT14 T4 TS5 T4
02/04/83 1202 LT120@)1T3  1T1.9 T14 LT1.6 LT9 17004200 L7303 LTy wTs s uTs

Hote: See footnotes at end of table.
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Table 17
{Page 2 of 8)

Gamma Spectromekry of M1k
SSES REMP 1983

(Results in pCi/1 + 2s)

Collection

Month Date Station Ba-140 Co-58 Co-60 Cs~134 Cs-137 Fe-59 K-40 La-140 Mn-54 Nb-95 Zn-65 Zr-95

marcn®) 0311783 122 w1602 19 LTL7 LTL1 LTLI W7 1500 +200 LT13 LTL.4 LT3 LTS5 LT4
03/10/83  5E1 502 LT17 LT16 LT1.0 1.5+40.7 LT6 12004200 LT11 LT1.3 LT3 LT4 LT3
03/1/63 133 1T60'2) 1T2 LTL5 T2 LTL6, LT6 1400%200 LT10 LTL6 LT3 LT4 LT4
03/10/63 1061 770 T2 1TLe LTL3 LT16 LT7 1200420 LT15 LTL8 LT3 LTS5 LT4
03/11/63 1283 1750®) 112 LT16 LT1.2 23408 LT6 14004200 LT 9 LT1.5 LT3 LT4 LT4
03/11/83  6C1 tr6o? LT3 LTLe LT14 LTLe LT8 14004200 LT14 LTL9 LT3 LTS LT4
032083 101 1740®) LT15 LT14 LTO0.9 1.6+0.7 LT6 1300420 LT10 LTL.2 LT2 LT4 LT3
0310/83 1202 t7502) LT19 LTLE LTL1 LTL3 LT6 12004200 LTIl * LT1.4 LT3 LT4 LT3

aprit) oaj08/83 1282 11302 LT15 LT1.4 LTO9 LTL1 LTS 1300 +200 LT7 LT1.1 LT2 LT4 LT3
04/08/83  SE1 trsof?) 112 T2 LT14 LTL6 LT7 1500%200 LT10 LTLO LT3 LTS5 LT4
04/09/83 133 L1 30/®) LT15 LT15 LT1.0 1.440.8 LT6 1600+ 200 LT7 LT3 LT2 LT4 LT3
os/08/63 1061 L740®) LT1.8 LTI6 LTL1 1.9%0.9 LT7 1500+200 LTS LT1.4 LT2 LTS LT3
04/09/83 1283 11302} LT19 LT1.8 LT11 20209 LT7 1600+ 200 LTG6 LT1.4 LT2 LTS LT3
04/08/83  6C1 trsof® 1Tz LTL9 LT1.4 LTL6 LT7 1400 4200 LT 9 LT1.8 LT3 LTS5 LT4
04/08/83 1001 L7303 LT1.6 LT1.4 LTO0.9 1.5+0.7 LTS5 1500+ 200 LT G IT1.2 LT2 LT4 LT3
04/08/83 1202 L730%%) 1T19 LT18 LTL1 LTL2 LT6 1500+200 LT8  LT1.4 LT3 LTS LT3
04/09/83  1283(4) LT 402} T2 LT1.6 LT1.2 1.6+0.9 LT6 1500+ 200 LT7 LT1.5 LT3 LT4 LT4
04s23/83 1282 17302 1717 LT16 LT1Lo 23+40.8 LT6 12004 200 LT 6 (T1.3 LT2 LT4 LT3

. 04/23/83  SE1 140 LT19 LTI WTL2 WTLS LTS 14004200 LT7 LT1.5 LT3 LT4 LT3

04/23/83 133 r40® 1t2 T2 T4 Tz LT7 1500+ 200 LT O LT1.9 LT3 LTS5 LT4
04/23/83 1061 11302 LT18 LT1.8 LT11 15407 LT6 1500%200 LT7 LT1.4 LT2 LTS LT3

Hote: See footnotes at end of table.
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Table 17
(Page 3 of 8)

Gamma Spectrometry of Milk .
SSES REMP 1983

(Results in pCi/1 + 2s) -

Collection ’ 7
Month Date Station Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 La-140 Mn-54 Nb-95 Zn-65 Zr-95
may)  os/o7/83 122 t1301?) LTi8 LT1.9 LTL2 LTL3 LTS 15004200 LT6  LT15 LT2 LT4 LT3
os/06/63 561 L1 30®) LT1.8 LT1.9 LT11 LT1.4 LT6 1400+200 LT6  LT1.4 LT3 LT4 LT3

05/07/83 133 L130%) LT1.6 LT1.6 LT1.1 1.5+0.8 LT6 1400+ 200 LT 6 LT1.5 LT2 LTS5 LT3
o5/06/83 1061 L7 30'®) LT1.9 LT1.6 LTL3 LTL5 LT6 1400+200 LTG LT1.5 LT3 LT4 LT3
05/07/63 1283 LT 30'2) LT 1.8 LT1.8 LT 1.0 2.740.9 LT6 ° 1500+ 200 LTS5 LT1.3 LT2 LTS LT3

os/7/83 6t L1302 LT1.8 LT16 LT3 14409 LTS 16004200 LT6  LTL5 LT2 LT4 LT3
05/06/63 1001 L1402 T2 LT19 LT14 LTL6 LT7 15004200 LT8  LTL9 LT3 LT5 LT4
~ 05/06/63 1202 t130) LT15 LT1.5 LT0.9 20409 LT5 15004200 LTS5, LTL2 LTLOLT4 LT3
3! 05/20/83 1282 1119%) LT15 LT16 LT1O LTLS LT5 14004200 LT4  LTL3 LT2 LT4 LT3
0520583 se2 w130 T2 T2 LT1.4 17410 LT6 14004200 LT6  LT18 LT3 LTS LT4
05/20/83 133 LT 19::; IT1.4 LTL4 LTO0.9 1.,6+0.8 LT5 1500+200 LT4  LT1.2 LTLBLT4 LT3

05/20/83 1061 LT 20 LT 1.7 LT 1.9 LT 1.1 LT1.4 LTS 1400 + 200 LT 5 L7 1.4 LT2 LT4 LT3

June(l) 06/15/83(5) 1282 LT 15 LT 1.5 LT 1.6 LT 1.1 LT 1.3 LTS 1300 + 200 LT 3 LT 1,3 LT1.8LT4 LT3

, »osn1se3®) ser T 20?) Wm17 T T2 21410 LTS 14004200 LT4  LTL5 LT2 LT4 LT3
06/15/63'%) 13k3  LT12  LT1.5 LT 1.8 LTL1 1.6+40.9 LT4 15004200 LT2  LT1.4 LTLBLT4 LT3
06/15/83'5) 1061  LT10 LT1.4 LTL7 LTL1 L1+0.7 LT4 13004200 LT3  LT12 LTL7LT4 LT2
06/27783 1282 1119 LT 1.6 LT1.9 LT1.1 1.5+40.8 LT5 1400+200 LT4  LT1.4 LT2 LT4 LT3
o6/28/63  se1 LT 17 LT1.4 LT15 LT0.9 LT1.4 LT4 14004200 LT3  LTL2 LTLBLT4 LT2
06/27/863 1363 L1160 LT1.5 LT17 LT1.0 1.4+0.9 LTS5 120+200 LT4  LT1.2 LTLOLT4 LT3

o6/27/83 1061 L1202 LT1.9 LT 17 LT1.4 3.240.9 LTS5 12004200 LT 4 LT1.5 LT2 LT4 LT3

Note: See footnotes at end of table,

-l
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Table 17
(Page 4 of 8),

Gamma Spectrometry of Milk

SSES REMP 1983

(Results in pCi/1 # 2s)

Collection .
Honth Date Statfon Ba-140 Co-58 Co-60  Cs-134  Cs-137 Fe-59 K-40 La-140  Mn-54 Nb-95 Zn-65 Zr-95
aune{®  06n15783(5) 122 1120®) T2 T2 LTL7 LTLY LT7 16004200 LT100 LT2 LT2 LTS5 LT4
06/15/83(5) se1 130 LT3 w3 wrz  LT2 LT9: 21004300 LT10 LT2 LT3 LT7 LTS
06/15/83%) 13k3  11200®) T4 T4 LT3 LT3 LT12 22004300 LT10 LT3 LT3 LT9 LT7
06/15/83%) 1061 1140 4 T3 T2z T3 w1z 1s0+200 tr18?) LT3 T3 1ve T
06/15/63(5) 1283 17118 T2 w2 T4 LTL7 LT7 150+200 LT9  LT1B LT2 LTS LT4
“o6/15/63%) 61 1130®) 1r2 T2 LT1.8 31409 LTS 20004300 LTI LTL8 LT2 LTS LT4
06/15/63'5) 1001 1120 T3 T3 T2 T3 LT10 21004300 LT LT3 LT3 LT9 LT
0615838 1202 wrs0®) r4a 3 otz otz wtn 2700%300 19 T3 T4 Te LT
06/27/63 1282 t130®) LT3 T2 LTL6 LT1.8 LT9 13004200 LT14 LT2 LT3 LT6 LTS
o6/28/83  se1 tr30'®) T2 LTL9 LT14 LT1.6 LT7 1200%20 LT15 LTL7 LT2 LTS LT4
o6/27783 133 190 LT3 LTLe LT1.4 L7408 tT10 15004200 L7302 LTL7 LT3 s s
o6/27/83 1061 1140®) LT2 LT17 LT12 1.4+0.8 LT7 1500+200 LT14 LT15 LT2 LT5 LT4
uy®  om16783 12 1118®) LTs TS rs LTS LT12 13004200 LT7 LTS5 LTS5 LT13 LT
07/16/83 561 LT12 LT3 LT3 LT2 LT2 LT7 13004200 LTS5 LT2 LT3 LT6 LTS
07/16/83 133 LT11 LT3 LT3 LT2 T2 LT7 1400+200 LTS5 LT3 LT3 LT7 LT5
o7/16/83 1061 L1700 LT4 T2  LTL5 L6+0.7 tT20 1300+200 Lr300 T2 LTw o LT7 WT8
07/16/63 1283 1120%) T4 T5 T4 3.1+25 LT10 12004200 LT9  LT4 LTS5 LT10 LT7
o7/16/83 6ct  LrooouTs T3 w2 T2 1r20 1300200 LT400? T3 T4 T T n
or16/83 1001 11700 1va 1tz wTwe Lra7 1T19 1s00+200 tr300¥ itz LTw o Te LT
o7/16/63 1262 L1300¥) T2 710 1To.7 T8 LT10 1100+200 LT 1403110 LTS T3 T4
07/30/83 182 L1300} 173 118 1T13 LT14 LT13 1300200 LT 90 LTL6 LT6 LTS5 LTS
07/30/83  se1 L5000 TS T3 LT3 LT3 LT20 100+200 Lr2002) LT3 T2 LT LT 10
o7730/83 133 Lr3002 113 wris LS LT16 LT12 1000100 LT110f) T8 LT wrs T
o7/30/83 1061 1400 1r5 T3 otz 1tz wri1s 130+200 L7292 173 Lm0 LT7 LT 9

Note: See footnotes at end of table.
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(Page 5 of 8)- .

Gamma Spectrometry of Milk
SSES REMP 1983

(Results in pCi/1 + 2s)

Collection .
Month Date Station Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 La-140 Mn-54 Nb-95 Zn-65 Zr-95
August(s) 08/16/83 1282 LT 14 LT 2 LT 3 LT 2 LT 2 LT 7 1300 + 200 LT 7 LT2 LT3 LY6 LTS
08/17/83 5E£1 LT 12 LT 3 LT 3 L7 3 LT 3 LT 7 1300 + 200 LT 5 LT 3 LT3 LT7 LT 6
08/16/83 13E3 LT 18(2) LT 3 LT 3 LT 2 LT 3 LT 8 1400 + 200 LT 8 LT 3 LT3 LT7 LT6

0s/16/83. 1061 1180 L7117 LT13 LTo.8 1.9+0.5 177 1200200 L7302 LTL1 T3 T3 T3
08/22/83(5) 1283 1160 1717 LT13 0.9 24406 LT7 1o0+200 T30 LTL1 LT3 T3 T3

08/22/835) 61 LT 60?) LT1.8 LT1.4 LTO0.9 1.8+0.6 LT7 1200+200 1730 LT12 T3 T4 T3
. os/22/83(%) 1001 1t130®ra 3 w2z w2z T4 noo+200 wreof? T3 T 7 LTy
5 08/22/83%) 1202 Lr120@) T4 T3 rz 1tz wT16 1s00+200 17502 LT3 T7 re wTs :
(0]

09/06/83'5) 1282 1160 T3 w2 T Tz r10 wmeo+200 730 T2 s 7 e
0s/06/63'%) se1 w1 40f® tr2 a9 Tl T4 Ts- 1300+200 tT18%) L5 T3 s T4
0o/06/63'5) 133 1150®) 12 T2 14 1.6+08 19 1s00+200 1718 LTLe LT4 5 T4
09/06/83(5) 1061 w190 w4 w3 w2 w2 w12 1200+200 tr40® T3 wTe 17 Ty

»

Note: See footnotes at end of table. .
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" Table 17
(Page 6 of 8)

Gamma Spectrometry of Milk

SSES REMP 1983 .

(Results in pCi/1 + 2s)

Collection

Month Date = Statfon Ba-140  Co-58 Co-60  Cs-134  Cs=137 Fe-59  K~40  La-140  Mn-54 Nb-95 2Zn-65 Zr-95
September 09/20/83 1282 LT 40'?) T2 T2 T4 WTLS T8 1400+200 L7162 LT1.8 LT2 WTs T4
(6)  oo/2083 _se1 wro®) wra w3 w2 wrz urnm ws0r200 i1 2 s w7 we

. oo2083 133 1140 172 T18 T3 LTL5 wTe 12005200 LT202) LT16 T2 LTS5 LT4
o9/21/63 1061 12002 T4 T2 w9 1tz ot sw+100 truo® itz w4 w7 7

09/20/63 123 11403 T2 1tz 713 3.0+08 trs 130+r200 718 LTLE T2 L5 LT2

09/20/83  6c1  tre0®) T3 T2 LT19 22410 tT10 1400+200 1720 T2 LT3 LTe LTS

os/20/63 1001 17602 (T3 2z 1T16 1T1e tT10 12002200 LT30@) LT19 LT3 LT3 LTS

0o/21/63 1202 tr3o00Phrs w3 w2 w3 wrao 1600+ 200 17 1400BT3 Ts Te LT 1s
10/12/838%) 1282 117009 LTS5 LT3 LTie Tz 1T20 1200+200 tra0®) Tz Ts T8 LT
012839 51 iras00?dte w4 T3 T3 w3 1200+200 17002 L4 LT9 LT3 LTS

. 01283 1323 1T 1400?MTe T4 1r3s T4 w30 1e00+200 1600 T4 LTs LTl LT 14
10/12/8305) 1061 r900®)ir6 T3 vz 1.8+1.2 113 1300+200 LT4002 LT3 LTe e LT

Note: See footnotes at end of table.
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Gamma Spectrometry of Milk
SSES REMP 1983

(Results in pCi/1 + 25) )

Collection
Month Date Station Ba-140 Co~58 Co-60 Cs~-134 Cs-137 Fe-59 - K~40 La~140 Mn-54 Nb-95 Zn-65 Zr-95

october(®) 10/19/83(5) 1282 11300 T4 T2z  TL6- LTL7 tr16 mo0:200 LT1002) T2 T4 wr7 LT
10719/83°) se1 wr00irs ur3 wr2 1tz T30 1300+200 73002 LT3 Lre LT LTH

10/10/63¢%) 1363 tre00 T4 2 T17 119 T20 1o0+200 (73002 LTz wrs 7 LT

. “aonersat® 1061 rr00? ers w2z wrns otz 20 1300+200 tra0? itz s w7 T
10/29/83'%) 1283 -11300® 1t w2z L7 w2 r15 12004200 10Tz T4 TE LT 7

. 10/29/83'5) 61 1t Ts T2 LTL7 14+1.0 LT20 w00+200 T2002) T2 TS ure LT
- 10/19/63) 1001 1reo® e T3 2z w2  rz0 100+200 Lra00'?) LT3 1Te LT10 LT 10
& 10/19/83'5) 1202 111000@T6 LT3 w3 w3 1t 1300+200 Ta00?) T3 T7 e T2
e 10/30/83 1282 1500 rs 13 2 w2 1r20 12004200 130073 Lrs rs LT 9
10/30/63 51 Lr20%) LT3 LT3 T2 T2 LT9 12004200 LT3 LT3 LT3 LT7 LTS
10/30/83  se1(4) LTs00®) LT5 LT3 LTz LTz LT20 13004200 L7190 LT3 LTS5 LT LT
10/30/83 1363 130 T3 T3 T2 T3 LT9 14004200 LT3 LT3 LT3 LTT LT6 -
10/30/83  133(4) L1600 tT6 LT3 LTz T3 T2 13004200 7300 LT3 LT6 LTY LT

10/30/63 1062 tr700®)Te T4 LT3 T3 T30 1400+200 t7400?) LT3 T7 LT10 LTH

November(®)11/16/83 1282 LTIl T2 T2 LTL9 LT2 LT5 12004200 LTS T2 T2 LTS5 LT4
11/16/83  SE1 LT13 LT3 LT3 T2 LT3 LTS8 13004200 LT7 LT3 LT3 LT7 LTS
11/16/83 133 LT15 LT3 LT3 LT2 LT2 LT7 13004200 LTS8 LT2 LT3 LT6 LTS
unies 106 202 r3 3 v LT3 LTS8 13004200 LT1l LT3 LT3 LT7 LTS
1/17/83  1061(4) 1130 T4 T4 T3 LT3 LTIl 13004200 LT15 LT3 LT4 LTS8 LT6
11/16/83 1283 LT15 LT3 LT3 LT2 LT3 LT8 1300%200 LT7 LT3 LT3 LT7 LT6
. 11/16/83  6c1 LT13 LT3 LT3 LT2 LT3  LT7 1500 % 200 LT 6 T2 LT3 LT7 LTS -
1/16/83 101 u118?) tr3 4 LT3 LT3 LT9 1400+ 200 LT 9 LT3 LT3 LT8 LT6

11/16/83 1202 LT 18(2) LT 4 LT 4 LT 3 LT 3 LT 9 1400 + 200 LT 10 LT 3 LT4 LTS8 LT6

Note: See footnotes at end of table.




(Page 8 of 8)

Gamma Spectrometry of Milk
SSES REMP 1983

(Results in pCi/1 + 2s)

18-1

(1) Samples collected and analyzed by Radiation Mana
(2) Lower sensitivity due to delay in analysis.

(3) LT = Less Than.

(4) Duplicate sample and analysis.

{(5) Duration between samples did not meet defined specifications

for this frequency. .
(6) Samples collected and analyzed by NUS.

gement Corporation.

Collection .
Month _Date Station Co-58 Co-60 Fe-59 K-40 La-140 Mn-54 Zn-65 Zr-95
December(6)lzll4l83 . 1282 LT 4 LT 5 LT 11 1200 + 200 LT 7 LT 4 - LT 11 LT 7

12/14/83 5E1 LT 2 LT 2 LT 5 1300 + 200 LT 4 LT 2 LT5 LT 4

12/15/83 13E3 LT 4 LT 5 LT 12 1400 +200 LT 10 LT 4 LT 10 LT 8

12/14/83 1061 LT 4 LT 5 LT 11 1300 + 200 LT 10 LT 4 LT 10 LT ?7

12/14/83 1283 LT 2 LT 3 LT 1.9 1.6 +1.2 LT'6 1400 + 200 LT 4 LT 2 LT. 6 LT 4 .

12/14/83 6C1 LT 4 LT 4 LT 10 1500 + 200 LTV 7 LT 4 LT9 LT7

12/15/83 10D1 LT 6 LT 7 LT 16 1300 + 200 LT 14 LT 6 LT 14 LT 11

12/15/83 1202 LT 4 LT 5 LT 10 1500 + 200 LT 8 LT 4 LT 10 LT 6
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Table 18
(Page 1 of 4)

Iodine-131 in Milk
SSES REMP 1983

(Results in Units of pCi/1 * 2s)

Month' . Station Collection Date I-131 Activity

January(1) 1282 01/08/83 LT 0.14¢2)
5£1 01/07/83 LT 0.14
13E3 01/08/83 LT 0.16
1061 01/07/83 LT 0.14
1283 01/08/83 b LT 0.15
6C1 01/07/83 LT 0,14
1001 01/07/83 LT 0.14
1202 01/07/83 LT 0.15

Februaryl) 1282 02/04/83 LT 0.2
561 02/05/83 LT 0.2
13E3 02/04/83 LT 0.3
1061 02/04/83 LT 0.2
1283 02/04/83 LT 0.3
6c1 . 02/05/83 LT 0.2
1001 02/05/83 LT 0.2
12D2 02/04/83 LT 0.2 .

March{l) 1282 03/11/83 LT 0.11
5E1 ®03/10/83 LT 0.18
13E3 03/11/83 LT 0.14
1061 03/10/83 LT 0.15
1283 03/11/83 LT 0.15
6C1 03/11/83 LT 0.12
1001 03/10/83 LT 0.13
1202 03/10/83 LT 0.13

apri1(t) 1282 04/08/83 LT 0.12
5E1 - 04/08/83 LT 0.11
13€3 04/09/83 LT 0.13
1061 04/08/83 LT 0.13
1283 04/09/83 LT 0.10

, 601 04/08/83 LT 0.08
: 1001 04/08/83 LT 0.14

1202 04/08/83 LT 0.124,
1283 04/09/83 LT 0.10
1282 . 04/23/83 . LT 0.10 )
SE1 04/23/83 LT o1l
13E3 04/23/83 : LT 0.13

10G1 04/23/83 LT 0.11

Note: See footnotes at end of table.

T-82
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(Results in Units of pCi/1 + 2s)

Table 18
(Page 2 of 4)

Iodine-131 in Milk
SSES REMP 1983

Month Station. Collection Date I-131 Activity
May(1) 1282 05/07/83 LT 0.12
5E1 05/06/83 LT 0.14
1363 05/07/83 LT 0.13
1061 05/06/83 LT 0.13
1283 05/07/83 LT 0.09
6C1 05/07/83 LT 0.14
1001 05/06/83 LT 0.10
1202 05/06/83 LT 0,12
8D1(4) 05/06/83 LT 0.14
1282 05/20/83 LT 0.13
5E1 05/20/83 LT 0.11 °
13E3 05/20/83 LT 0.10
1061 05/20/83 LT 0.12
June(l) 1282 06/15/83f§; LT 0.10
5E1 06/15/83 LT 0.09
13E3 06/15/83%23 LT 0.11
1061 06/15/83 LT 0.12
' 1282 - 06/27/83 LT 0.07
5E1 06/28/83 LT 0.07
13E3 06/27/83 LT 0.09
1061 06/27/83 LT 0.09
June'®) 1282 06/15/83§§§ LT 0.08
5E1 06/15/83(2) LT 0.08
133 06/15/83 LT 0.07
1061 06/15/83!5) LT 0.09
1283 06/15/83(5) LT 0.07
6C1 06/15/83(23 LT 0.09
1001 06/15/83¢ LT 0.05
1202 06/15/83(5) LT 0.09
8D1(4) 06/15/83 LT 0.18
1282 06/27/83 LT 0.04
5E1 06/28/83 LT 0.05
13E3 06/27/83 LT 0.03
1061 06/27/83 LT 0.05 °

Note: See footnotes at end of table.
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Table 18
(Page 3 of 4)

Iodine-131 in Milk
SSES REMP 1983

(Results in Units of pCi/1 + 2s)

Month Station Collection Date I1-131 Activity
July (6) 1282 07/16/83 LT 0.08 -
5E1 07/16/83 , LT 0.08
13€3 07/16/83 LT 0.08
1061 07/16/83 LT 0.10
1283 07/16/83 LT 0.09
; 6C1 07/16/83 LT 0.09 .
E 1001 07/16/83 LT 0.09
1202 07/16/83 LT 0.07
8D1(4) ° 07/16/83 (7)
1282 07/30/83 LT 0.1
5E1 07/30/83 LT 0.2
13E3 07/30/83 LT 0.08
1061 07/30/83 LT 0.03
August (8) 1282 08/16/83 < LT 0.07
5E1 08/17/83 LT 0.07
13E3 08/16/83 LT 0.09
- 10G1 08/16/83 ;) . LT 0.10
| 1283 08/22/83 LT 0.06
| 6C1 08/22/83(5) LT 0.03
1001 08/22/83(5) LT 0.08
1202 08/22/83(5) LT 0.05
1282 09/06/83(5) LT 0.3
5E1 09/06/83(5) LT 0.3
13£3 09/06/83¢5) LT 0.2
1061 09/06/83(5) LT 0.3
September (6 1282 © 09/20/83 LT 0.11
5E1 09/20/83 LT 0.4
133 09/20/83 LT 0.14
1061 09/21/83 (7)
' 1283 09/20/83 LT-0.12)
6C1 09/20/83 T 1.1
10D1 09/20/83 LT 0.2
1202 09/21/83 (7)
1282 10/12/83(5) LT 0.1
SE1 10/12/83!5) LT 0.1
13€3 10/12/835) LT 0.1 -
1061 110/12/83(5) LT 0.1

Note: See footnotes at end of table,
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(Results in Units of pCi/1 + 2s)

Table 18
(Page 4 of 4)

Iodine-131 1in Milk
SSES REMP 1983

!

[

Month Station _Co]]ection Date =131 Activity
october (6) 1282 10/19/83!5) LT 0.07
5E1 - 10/19/83(5) LT 0.09
13E3 10/19/83!5) LT 0.07
1061 10/18/83(5) LT 0.07
1283 10/19/83(5) LT 0.05
601 10/19/83§§§ LT 0.11
10D1 10/19/83 21 LT 0.12
1202 10/19/83 LT 0.15
1282 10/30/83 LT 0.06
SE1 10/30/83 LT 0.08
133 10/30/83 LT 0.06
1061 10/30/83 LT 0.07
5E1(3) 10/30/83 LT 0.06
13£3(3) 10/30/83 LT 0.06
November (6) 1282 11/16/83 LT 0.07
5E1 11/16/83 (7)
133 11/16/83 LT 0.08
1061 11/17/83 LT 0.04
1283 11/16/83 LT 0.07
6C1 11/16/83 LT 0.08
1001 11/16/83 LT 0.07
1202 11/16/83 % LT 0.08
8D1(4) 11/17/83 LT 0.2
1061 11/17/83 LT 0.07
December (6) 1282 12/14/83 LT 0.08
SE1 12/14/83 LT 0.08
13E3 12/15/83 LT 0.10
1061 12/14/83 LT 0.08
1283 12/14/83 LT 0.08
6C1 12/14/83 LT 0.08
1001 12/15/83 LT 0.10
12D2 12/15/83 LT 0.11

fl; Samples collected and analyzed by Radiation Management Corporation.
2) LT = Less Than

(3) Duplicate sample and analysis.

(4) Goat Milk

(5) Duration between samples did not meet defined specifications

for this frequency.

(6) Samples collected and analyzed by NUS.
(7) Sample destroyed in analysis.

(8) Lower sensitivity due to delay in counting.

T-85



Table 19a

Gamma Spectrometry of Pasture Grass
SSES REMP 1983

(Results in pCi/kg (dry) + 2s) .

. - Collection .
Month Type Station Date Ba-140 Co-58 Co-60 (Cs-134 (Cs-~137 Fe-59 1-131 K-40 La-140 Mn-54 ND-95 Zn-65 Zr-95 Be-7

Janu) Pasture 8Dl 01/08/83 LT 1000(2) LT 200 LT 300 LT 190 LT 200 LT 400 LT 300 7500 # 2500 LT 300 LT 200 LT 200 LT 500 LT 400 5100 + 1400

Grass 15A1 01/08/83 LT 1400 LT 300 LT 300 LT 200 LT 300 LY 500 LT 400 11000 #2000 LT 400 LT 300 LT 300 LT 500 LT 500 7100 + 2000

Febu,) Pasture 801 02/05/83 LT 900 LT 200 LT 300 LT 170 LT 200 LT 400 LT 300 2000 + 600 LT 200 LT 190 LT 200 LT 400 LT 300 7500 41300

P ——
rﬂv’ I - Grass 15A1 02/04/83 LT 1200 LT 200 LT 300 LT 200 LT 300 LT 500 LT 300 LT 3000 LT 400 LT 200 LT 300 LT 600 LT 400 9500 #+ 1800
Mar(l) Pasture 15A1 03/11/63 LT 1100 LT 170 LT 190 LT 170 LT 200 LT 400 LT 300 LT 3000 LT 200 LT 180 LT 200 LT 400 LT 300 3500 +-1200
e Grass
o
(23]
Apr(l) Pasture 8D1 04/09/83 LT 700 LT 120 LT 160 LT 120 LT 140 LT 300 LT 190 3700 + 2100 LT 300 LT 120 LT 140 LT 300 LT 300 7900 + 1100 -§
Grass 15A1 04/08/83 LT 3000 LT 600 LT 600 LT 500 LT 500 LT 1000 LT 900 LT 9000 LT 800 LT 500 LT 600 LT 1100 LT 900 13000 + 3000
15A1(3) 04/08/83 LT 800 LT 150 LT 200 LT 130 LT 160 LT 300 LT 200 6800 + 1900 LT 200 LT 140 LT 150 LT 300 LT 300 10000 + 2000
- ’ -
- . Hay(l) Pasture 15A1 05/06/83 LT 1100 LT 190 LT 200 LT 170 LT 200 LT 400 LT 300° 30000 + 3000 LT 300 LT 190 LT 200 LT 500 LT 400 2600 + 1100 =

Grass

“June(l)Pasture 801 06/15/83 LT 1000 LT 180 LT 180 LT 150 LT 180 LT 300 LT 300 13000 + 2000 LT 200 LT 160 LT 180 LT 400 LT 300 LT 1600
Grass 15A1 06/15/83 LT 600 LT 110 LT 130 LT 100 LT 120 LT 300 LT 160 8100 + 1600 LT 170 LT 100 LT 130 LT 300 LT 190 1200 + 600

(1) samples collected and analyzed by Radiation Management Corporation.
(2) Less Than C
(3) Replicate

-




Table 19b

Gamma Spectrometry of Pasture Grass
SSES REMP 1983

(Results in pCi/kg (wet) * 2s)

Collection -
Month Type Station Date Ba-140 Co-58 Co-60 Cs-134 C(Cs-137 Fe-59 1-131 K-40 La-140 Mn-54 Nb-95

Zn-65

r-95 Be-?7

Julx(l)Pasture 15A1 07/16/83 LT 30(2) LT10 LT13 LT9 13+6 LT30 LT12 9300+ 1400 LT 13 LT 10 LT 10
Grass -

Aug(l) Pasture 15A1 08/16/83 LT 40 LT 8 LT 9 LT7 23+4 LT20 LT 20 5300+ 600 LT 16 LT 7 LT 8
Grass

septtpasture 1501 09/21/83 LT30 LT7 LT7 LT6 1144 LT17 LT20 28004300 LT15 LT6 LTS8
Grass ’

Oct(l) Pasture 15A1 10/18/83 LT 200 LT 60 LT 60 LTS5 30 +3 LT-140 LT 100 28000 + 3000 LT 100 LT 50 LT 60
Grass(3) .

L8~1

Nov(l) Pasture 15A1 11/16/83 LT 70 LT11 LT12 LT9 9.8+54LT30 LTS50 2600+ 300 LT30 LT10 LT 11
Grass

Dec (4)

(1) samples collected and analyzed by NUS.
(2) Less Than

(3) Dry Weight
{4) Sample was not available due to heavy snow and ice cover,

LY 30
LT 20
LT 16

LT 150

LT 30

LT 18 630 + 100
LT 13 1300 + 200
LT 12 1100 # 200

LT 100 8000 + 800

LT 20 1800 + 200

»



Table 20 N
(Page 1 of 3)

Gamma Spectrometry of Food Products (Fruits and Vegetables)
SSES REMP 1983

. (Results in pCi/kg (wet) #+ 2s)

Month Type Station COIII)::SO" Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 [-131 K-40 La-140 Mn-54 Nb-95 Zn-65 1Zr-95 Be-7
June(l) Spinach 755 06/28/83 LT 110 LT 19 LT 20 LT 16 LT 19(2) LT 40 LT 30 4900 + 500 LT 20 LT 17 LY 20 LT 40 LT 30 LT 170
’ Lettuce 755 06/28/83 LT 120 LT 20 LT 30 LT 20 LT 20 LT 50 LT 40 3800 + 400 LT 40 LT 20 LT 30 LT 60 LT 40 LT 190
Endive 7585 06/28/83 LT 70 LT 11 LT 16 LT 11 LT 14 LT 30 LT 20 3900 + 400 LT 19 LT 12 LT 13 LT 30 LT 20 190 + 70
e June(3) Strawberries 1101 06/15/83 LT15 LT4 LT4 LT3 LT 3 LT 10 LT9 1600+ 200 LT9 LT4 LT4 LT LT6 26+13
’ Spinach 755 06/28/83 LT12 LT3 LT4 LT3 2.3%+1.6 LT10 LT6 4200+500 LTS LT3 LT3 LT 10 LT 6 160+ 20
. Lettuce 755 06/28/83 LT 17 LT4 LT4 T3 48+1.8 LT1l LT 10 2600 %#300 LT8 LT3 LT4 LTI11 LT7 120+ 20
- Endive 7SS 06/28/83 LT 20 LT4 LT4 LT4 14+2 LT 11 L7112 4100 #500 LT9 LT4 LT4 LTIl LT7 210 %30

3 ' A ~

July(s) Lettuce T 185 07/12/83 LT 20 LT7 LT8 LT6 LT 7 LT 18 LT 10 1900 # 200 LT 12 LT7 LY7 LT20 LT13 LTSO
Lettuce 755 07/12/83 LT 20 LT7 LT9 LT 6 LT 7 LT 20 LT 10 4600 +400 LT 11 LT7 LY7 LT20 LT 12 LT 50
Lettuce 155 07/12/83 LT 30 LT7 LT8 LT6 6,0+2,1 LT18 LT 12 3700% 400 LT 11 LT7 LT7 LT 19 LT12 43+33
Beans 755 07/12/83 LT 18 LTS5 LTS LTS LT 5 LT 13 LT9 2100+300 LT8 LTS ‘ LTS5 LT3 LT9 LT 40
Beans 1254 07/25/83 LT 20 LT6 LT7 LT6 LT 6 LT 17 LT 10 3400 +400 LTS LT6 LT7 LT18 LT 11 ND‘”
Lettuce 1254 07/25/83 LT19 LT6 LT7 LTS5 LT 5 LT16 LT9 76300+700 LTS8 LTS5 "LT6 LT 17 LT 10 290 +30
Endive 1254 07/25/83 LT 19 LT 6 LT8 LT6 LT 6 LT 18 LT8 5700+600 LTS LT7 LT 6 LT 20 LT 11230+ 30

Aug(-s) Cabbage 755 08/02/83 LT19 LT4 LT6 LT3 12+2 lT14 LT10 2760 +300 LT9 LT4 LT 4 LT12 LT7? ND
Lettuce 755 08/02/83 LT 30 LT10 LT13 LT10 13+6 LT 20 LT 10 3700 + 400 LT 11 LT 10 LT 10 LT 30 LT 17 200 * 50
Lettuce 1254 08/02/83 LT19 LTS5 LT 6 LT4 LT 4 LT15 LT9 4300+500 LT9 LTS LTS LT15 LT 9 190+ 20
Spinach 1254 08/02/83 LT 20 LT6 LT8 LTS LT 6 LT 18 LT 10 7900 + 800 LT 9 LT 6 LT6 LT 19 LT 11 340 +40

Spinach 785 08/02/83 LT19 LTS LTS5 LT4 20+3 LT 14 LT 10 6700 +300 LT7 LTS5 LTS5 LT14 LT8 230 %30

Note: See footnote at end of table,




Table 20
(Page 2 of 3)

*

Gamma Spectrometry of Food Products (Fruits and Vegetables) )
. SSES REMP 1983 .

(Results in pCi/kg (wet) + 2s)

~

Month Type Statfon Coltl)eaa::ion Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1-131 K-40 La-140 Mn-54 HbL-95 Zn-65 Zr-95 Be-7
Aug Corn 7585 08/10/83 LT 20 LT4 LT4 LT3 LT 3 LT 11 LT 14 1900 #200 LT 11 LT3 LY4 LY9 LT7 ND
{cont) ~ Potatoes 755 08/15/83 LT 20 LT3 LT4 LT3 LT 3 LT 10 LT 13 28004300 LT9 LT3 LT 3\ LT8 LT6 np
(3) Peppers 1101 08/17/83 LT16 LT4 LTS5 LT4 LT 4 LT12 LTS 17004#200 LT7 LT4 LT4 LT11 LT 8 ND
Cabbage 1101 08/17/83 LT 20 LTS5 LT6 LT4 LT 5 LT 13 LT 10 2500 + 300 LT 10 LTS5 LTS LT 13 LTS8 ND
Potatoes 1101 08/17/83 LT 20 LTS5 LTS5 LT4 LT 4 LT 13 LT 10 3500 + 400 LT 9 LTS5 LTS LT12 LY 9 ND
Corn 1101 08/17/83 LT 20 LTS5 LTS5 LT4 LT.5 LT 12 LT 10 1900+ 200 LY 20 LTS5 LT4 LYV 12 LTS8 ND
Sept(3) Tomatoes 155 09/01/83 LT 8 LT1,9LT2 LT1.4 LTL1.6 LTS LTS 1700 + 200 LT 4 LT 1.7LT1.8LTS5 LT3 ND
Tomatoes 1254 09/01/83 LT 20 LT3 LT3 LT1.6 LT1.9 LTS8 LT 18 2600 + 300 LT9 LT2 LT2 LT6 LTS ND
+ Cabbage - 12584 09/07/83 LT 30 LT4 LT4 LT3 LT 3 LT 12 LT 30 2500 #+ 300 LT 13 LT4 LT4 LT10 LT 8 ND
©
0

Swiss Chard Red' 75§ 09/07/83 LT40 LT6 LT6 LTS LTS LT 18 LT 30 5400 + 600 LT 16 LTS5 LT6 LY 16 LT 11 60 % 26
Swiss Chard 1254 09/07/83 LT 18 LT4 LT4 LT3 LT 3. LT 10 LT 12 4700+ 500 LT-7 LT4 LT4 LT10 LT7 39%16

Hhite
Corn 12584 09/01/83 LT 18 LT4 LTS5 LT4 LT 4 LT 11 LT9 1200+ 200 LT 10 LT4 LT4 LT10 LY7? ND
Swiss Chard Red 1254 09/07/83 LT 20 LT6 LT7 LT4 LT 5 LT 17 LT 10 6200+ 700 LT 10 LTS5 LTS .LT17 LT9 71+20
Potatoes - 1254 09/07/83 LT 16 LT4 LTS5 LT 4 LT 4 LT 12 LT 8 3600+400 LT7 LT4 LT4 LT12 LTS D
Swiss Chard 785 09/07/83 LT 20 LT4 LT4 LT3 LT 3 LT 12 LT15 6400+ 700 LT 8 LT3 LT4 LY11 LT6 56+ 14
Hhite - .
Cabbage 11p1 09/13/83 LT 20 LT7 LT8 LTS LT 6 LT.17 LT 10 2700 #300 LT10 LT7 LWT7 LT 17 LT 12 ND
Spir.lach 185 09/22/83 LT18 LT4 LT5 LT3 16 2 LT 13 LT 10 6400 +700 LT8 LT4 LTS5 LT13 LT8 65+ 16

Note: See footnote at end of table.




Table 20
(Page 3 of 3)

Gamma Spectrometry of Food Products (Fruits and Vegetables)
SSES REMP 1983

(Results in pCi/kg (wet) + 2s)

Collection

Month  Type Statfon  Date Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1-131 K-40 La-140 Mn-54 Kb-95 Zn-65 Zr-95 Be-7
Oct(3) Tomatoes 755 10/05/83 LT 20 LT7 LT8 LT6 LT 6 LT 19 LT 10 1900 +200 LT 11 LT6 LT7 LT18 LT 12 ND
Tomatoes 1254 10/05/83 LT 30 LT7 LT9 LT6 LY 7 LT 20 LT 10 2400+ 300 LT 12 LT7?7 LTS8 LT 20 LT 13 ND

Swiss Chard Red 7S5 10/05/83 LT 12 LT3 LT4 LT3 3.5 1.6 LT10 LT 6 3800+400 LT6 LT3 LT4 LY10 LT6 57 %13
Swiss Chard Red 1254 10/05/83 LT 30 LT8 LTY9 LT6 LT 7 LT 20 LT 10 4700 +500 LT 13 LT7 LT8 LT20 LT 13 67 26

Swiss Chard 185 10/05/83 LT 20 LTS5 LTS5 LT3 3.5+1.8 LT14 LT 13 3800+400 LTY9 LT4 LT6 LT3 LT8 66+ 16
Hhite :
Lettuce 755 10/05/83 LT 30 LTS5 LT6 LT 4 6.8+2.7 ND LT 17 3300+400 LT 14 LTS LT6 LT15 LT 9 110+ 20
" Swiss Chard 1254 10/05/83 LT 30 LY7 LT7 LTS LT 6 LT20 LT20 5100 +#+600 LT 16 LT6 LT 8 LT 18 LT 12 54+ 25
'g Hhite
Har(3'5)App'les 782 03/08/84 LT 30 LT 10 LT 13 LTIl LT 1 LT 20 iT 11 830+720 LT 17 LT11 LT 1 LT 30 LT 19 ND
' 1984 Apples 28 03/08/84 LT 40 LY 14 LT 15 LT 16 LT 16 LT 30 LT 16 1200 + 200 LT 16 LT 14 LT 13 LT 30 LT 20 ND
Honﬂey 782 03/08/84 LT 50 LT 19 LT 20 LT 19 54 +14 LT 40 LT 30 1700 + 200 LT 20 LT 20 LT 18 LT 50 LT 40 HD
Apples 1281 03/08/84 LT 30 LT 10 LT 13 LT 10 LT 12 LT 20 LT 12 880+ 110 LT 14 LT 10 LT 10 LT 30 LT 18 ND

(1) Samples collected and analyzed by Radfation Management Corporation.

(2) LT = Less Than

(3) Samples collected and analyzed by NUS.

(4) KD = lot detected

Samples were collected in March 1984 but they represent the 1983 growing season,




l

Table 21

-

Gamma Spectrometry of Game, Poultry, and Eggs
SSES REMP 1983

(Results in pCi/kg, (wet) + 2s)

Sample Collection
Month Type Statijon Date Ba-140 Co-58 Co-60 Cs-134 (Cs-137 Fe-59 I-131 K-40 La-140 Mn-54 Kb-95 Zn-65 Zr-95 Be-7
Oct (1) Squirrel A-15 10/19/83 LT 1400 LT 40 LT 30 LT 20 1200 + 200 LT 120 ND(Z) 3200 + 400 LT 700 LT 30 LT 40 LT70 LT 70 LT 500(3)
Squirrel A-16 10/15/83 LT 700 LT 13 LT9 LT 8 1400 + 200 LT 40 ND 3500 + 400 LT 300 LT9 LT24 LT20 LT 20 LT 200
Squirrel A-2 10/15/83 LT 2000 LT 40 LT 30 LT 30 3600 4400 LT 120 ND 3200 + 400 LT 900 LT 30 LT 40 LT70 LT 70 LT 700
Squirrel A-16 10/19/83 LT 1200 LT 40 LT 30 LT 20 770 +80 LT 120 MD 3500 + 400 LT 700 LT 20 LT 40 LT 60 LT 70 LT 400
Squirrel A-1 10/15/83 LT 600 LT 14 LT 11 LT 9 810 + 90 LT 50 ND 2500 + 300 LT 300 LT9 LT15 LT 20 LT 30 LT 200
— Squirrel A-1 10/19/83 LT 800 LT 20 LT 18 LT 13 1500 + 200 LT 80 ND 3000 + 300 LT 400 LT 15 LT 20 LT 40 LT 30 LT 300
o Squirrel B-16 10/15/83 LT 500 LT 10 LT 7 LT 6 1900 4200 LT 30 ND 3300 + 400 LT 180 LT 6 LT 10 LT 18 LT 17 LT 170,
. Squirrel B-1 10/15/83 LT 4000 LT 70 LT 50 LT 40 1200 + 200 LT 200 ND 3300 + 500 LT 1700 LT 40 LT 70 LT 100 LT 130 LT 900
Nov (1 Deer A-16 11/30/83 LT S500 LT 15 LT 11 LT 8 39 +7 LT 50 LT 1100 2500 + 300 LT 200 LT 10 LT 15 LY 30 LT 30 ND
" Dec m Eggs 1281 12/30/83 LT 50 LT 15 LT 17 LT 15 LT 16 LT 30 LT 20 . 990 + 200 LT 20 LT 15 LT 14 LT 40 LT 30 LT 120
Poultry 12B1 12/30/83 LT 50 LT 11 LT 13 LT 10 LT 11 LT 30 LT 30 2600 + 300 LT 30 LT 11 LT12 LT 30 LT 20 ND
Deer A-2 12/14/83 LT 400 LT 20 LT 17 LT 12 19+7 LT 60 LT 700 3100 + 400 LT 200 LT 13 LT 20 LT 40 LT 40 ND
Deer A-2 12/10/83 LT 300 LT 17 LT 13 LT 9 15+ 6 LT 50 LT 500 3000 + 300 LT 150 LT 12 LT 17 LT 30 LT 30 ND

(1) ND = Not Detected
(2) LT = Less Than



Table 22

SUMMARY OF DATA FOR THE SSES OPERA'{IONAL RADIOL())GICAL ENYIRONMENTAL MONITORING PROGRAM - 1983
Page 1 of 10

Name of Facility: Susquehanna Steam Electric Station Docket Nos. 50-387 & 50-388
Location of Facility: Luzerne County, Pennsylvania
Reporting Period: 31 December 1982 to 07 January 1984

Medium or -
Pathway Type and Location with Highest Annual Mean Number of
Sampled Total Number Lower All Indicator Control Locations Nonroutine
{Units of . of Analyses Limit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Reported
Measurement) Performed Detection (1) Mean (f) (Range)  and Direction {Range) . (Range) Measurements
Fish Gamma Spec - 24 0
(pCi/kg (wet)) K-40 -~ - 3300 (13/13) Station IND 3300 (11/11) 3100 (11/11)
- (2700-3600) 0.9-1.4 miles ESE (2700-3600) (2400-3500)
1
gg Cs-134 130 LLD LLD
Cs-137 150 15 (4/13) Station IND 15 (4/11) 11 (1/11)
{9.2-18) 0.9~1.4 niles ESE (9.2-18) {11-11)
Co-58 130 LLD ; LLD
Co-60 130 LLD LLD
Fe-59 260 LLD LLD
Mn-54 130 LLD X LLD
Zn-65 . 260 LLD LLD
Direct TLD - 262 - 0.21 (234/234) Station 1183 0.28 (4/4) 0.20 (28/28) 0
Radiation (0.14-0.34) 0.3 miles SH (0.25-0.32) (0.15-0.28)
{mrad/day) - T

'

Note: See footnotes at end of table.
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SUMMARY OF DATA FOR THE SSES OPERA

Table 22

(Page 2 of 10)

Name of Facility: Susquehanna Steam Electric Station Docket Nos. 50-387 & 50-388

Reporting Period:

Location of Facility: Luzerne County, Pennsylvania
31 December 1982 to 07 January 1984

TIONAL RADIOLOGICAL ENYIRONMENTAL MONITORING PROGRAM - 1983

Medium or
Pathway Type and. Location with Highest Annual Mean Number of
Sampled Total Number Lower A1l Indicator Control Locations MNonroutine
(Units of of Analyses Limit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Reported
Heasurement) Performed Detection (1) Mean (f) (Range) and Direction (Range) {Range) Measurements
Sediment’ Gamma Spec - 15 0
(pCi/kg (dry)) K-40 - 7600 (9/9) Station 12F 7800 (3/3) 9400 (6/6)
. (5500-8800) 6.9 miles HSH (6400-8800) {6900-13000)
Ac~228 - 720 (6/9) Station 11C 760 (2/3) 860 (4/6)
. (550-900) 2.6 miles SH -(740-770) {610~1100)
Bi-212 - 990 (1/9) Station 78 990 (1/3) 1100 (1/6)
(990-990) 12 miles SE {990-990) (1100-1100)
Bi-214 - 650 (6/9) Station 11C 700 (2/3) 710 (4/6)
. (450-820) 2.6 mjles SH (600-790) (510-970)
Cs~134 150 LLD LLD
Cs-137 180 71 (3/9) Station 12F 91 (1/3) 170 (3/6)
(58-91) - 6.9 miles WSH (91-91) (70-240)
Pb-212 - 530 {6/9) Station 12F 580 (2/3) 560 (4/6)
{420-670) 6.9 miles WSH (490-670) (460-780)
Pb-214 - 660 (6/9) Station 12F 700 (2/3) 800 (4/6)
{430-840) 6.9 miles WSH (620-770) (480-1100)
Ra-226 - 650 (9/9) Station 12F 690 (3/3) 720 (6/6)
{440-790) 6.9 miles HSHW {580-790) (500-1000)
T1-208 - 740 (6/9) Station 12F 770 (2/3) 810 (4/6)
(540-930) 6.9 miles WSH (610-930) {630-1100)
Th-232 - 760 (3/9) Station 12F 880 (1/3) 890 (2/6)
{680-880) 6.9 miles HSH (880-880) (680-1100)
Gross Alpha - 15 - 6000 (4/9) Station 11C 8800 (1/3) 5700 (4/6)

Hote: See footnotes at end of table.

(2900-8800)

2.6 miles SH

(8800-8800)

(3200-9900)
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Table 22

-
.

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENYIRONMENTAL MONITORING PROGRAM -~ 1983

(Page 3 of 10)

Name of Facility: Susquehanna Steam Electric Station Docket Nos. 50-387 & 50-388
Location of Facility: Luzerne County, Pennsylvania
31 December 1982 to 07 January 1984 -

Reporting Period:

Medium or
Pathway Type and Location with Highest Annual Mean Number of
Sampled Total Number Lower A1l Indicator Control Locations Nonroutine
(Units of of Analyses Limit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Reported
Measurement) Performed Detection (1) Mean (f) (Range) and Direction {Range) (Range) Measurements
Potable Water Gross Beta ~ 36 4 5.4 (22/23) Station 12H2 RAH(a) 7.9 (9/9) 2.1 (8/13) 0
(pciN) | (0.38-21) 26 miles HSH (0.38-21) (1.6-3.2)
1-131 - 87 1.0 0.12 (22/80) station 1212 TReaTED®3) 0.14 (14/30)  0.10 (1/7) 0
(0.053-0.35) 26 miles HSHW {0.053-0.35) (0.10-0.10)
Gross Alpha - 27 - 10 (8/22) station 1212 RAK3) 13 (2/8) LLD 0
{1.4-25) ~ 26 miles NSW (1.9-25)
H-3 - 24 2000 160 (3/20) Station 12H2 RAH(3) 180 (2/8) 160 (2/4) 0
(99-270) 26 miles HSH (99-270) (76-250)
Gamma Spec - 35
Ba-140 60 LLD LLo 0
Co-58 15 LLD LLD
Co-60 15 Lo LLD
Cs-134 15 LLo LLD
N Cs-137 18 LLD LLD
Fe-59 30 LLD LLD
K-40 - LLD LLD
La=-140 15 LLD LLD
Mn-54 15 LLD LLD
Kb-95 15 LLD LLD
Zn-65 30 LLD LLD
Zr-95. 30 LLD LLD

Note: See footnotes at end of table.
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Table 22

SUMHARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1983

(Page 4 of 10)

Name of Facility: Susquehanna Steam Electric Station Docket Nos, 50-387 & 50-388
Locatfon of Facility: Luzerne County, Pennsylvania

Reporting Period:

31 December 1982 to 07 January 1984

Medium or . .
Pathway Type and Location with Highest Annual Mean Number of
Sampled Total Humber Lower A1l Indicator Control Locations Nonroutine
(Units of . of Analyses Limit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Reported
Measurement) Performed Detection (1) Mean (f) (Range) and Direction {Range) (Range) Measurements
Surface Hater Gross Beta - 115 4 7.7 (57/68) Station 6S7 19 (14/14) 3.9 (30/47) 0
{pCi/1) (1.3-79) Discharge (4.3-79) (1.2~26)
1-131 - 132 1.0 0.17 (26/78) Station 12F1 0.23 (3/13) 0.19 (6/54) 0
{0.05-0.32) 5.3 miles HSW (0.20-0.26) (0.074-0.45)
H~-3 - 35 2000 300 (4/21) Station 657 730 (1/4) 210 (1/14) 0
(100-730) Discharge (730-730) (210-210)
Gamma Spec - 115 0
Ba-140 60 LLD LLD
Co-58 15 71 (6/68) Station 657 71 (6/15) LLD
(0.91-200) Discharge - {0.91-200)
Co-60 15 9.8 (4/68) Station 657 12.8 (3/15) 4.8(1/47)
(0.88-21) Discharge (8.3-21) (4.8-4.8)
Cs-134 15 LLD LLD
Cs-137 * 18 LLD LLD
Fe-59 30 18 (3/68). Station 657 18 (3/15) LLD
(5.8-34) Discharge (5.8-34)
K-40 - LLD LLD
La-140 15 LLD LLD
Mn-54 . 15 45 (7/68) Station 657 45 (7/15) LLD
(0.94-130) Discharge {0.94-130)
Nb-95 15 3.2 (1/68) Station 6S7 3.2 (1/15) LLD
(3.2-3.2) Discharge (3.2-3.2) .
Zn-65 30 4.8 (1/68) Station 657 4.8 (1/15) LLD
(4.8-4.8) Discharge (4.8-4.8)
Cr-51 - 130 (2/68) Station 657 130 (2/15) LLD
(92-170) Discharge (92-170) .
Zr-95 - 30 LLD LLD

Note: See footnotes at end of table.
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Table 22

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL EHYIRONMENTAL MONITORING PROGRAM - 1983

(Page 5 of 10)

Name of Facility: Susquehanna Steam Electric Statfon Docket Nos. 50-387 & 50-388

Location of Facility: Luzerne
Reporting Period:

County, Pennsylvania
31 December 1982 to 07 January 1984

Medium or ’ -
Pathway -Type and Location with Highest Annual Mean Number of
Sampled Total Number Lower A1l Indicator Control Locations HNonroutine
{Units of of Analyses Limit of Locations Name, Distance Mean (f) (2) Hean (f) (2) Reported
Measurement) Performed Detection (1) Mean (f) (Range) and Direction (Range) {Range) Measurements
Hell Mater Gross Beta - 105 4 3.7 (44/92) Statfon 256 8.5 (3/13) 2.4 (6/13) 0
(pCi/1) (0.58-19) 0.9 mile NRE (1.2-19) (1.4-3.4)
Gross Alpha - 35 - 2.1 (5/31) Muncy Valley 3.1 (1/1) 1.2 (2/4) 0
(1.0-3.1) (3.1-3.1) (0.94-1.4)
H-3 - 32 2000 180 (8/28) Station 15A4 290 (2/4) 210 (1/4) 0
(72-400) 0.9 miles NH (180~400) {210-210)
Gamma Spec - 108 0
Ba-140 60 LLD LLD
Co-58 15 LLD LLD
Co-60 15 LLD LLo
Cs-134 15 LLD LLD.
Cs~137 18 Lo LLD
Fe~59 30 LLD LLD-
K-40 - LLD LLD
La~-140 15 LLD LLD
Nb-95 15 LLD LLD
Mn-54 15 LLD LLD
Zn-65 30 LLD LLD
2r-95 30 LLD LLD

Note: See footnotes at end of table.
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Table 22

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENYIRONMENTAL MOMNITORING PROGRAM - 1983

(Page 6 of 10)

Hame of Facility: Susqdehanna Steam Electric Station Docket Nos. 50-387 & 50-388
Location of Facility: Luzerne County, Pennsylvania
Reporting Perjod: 31 December 1982 to 07 January 1984

Note: See footnotes at end of table.

Medfum or ’ .
Pathway Type and Location with Highest Annual Mean Number of
Sampled Total Number Lower A1l Indicator Control Locations Nonroutine
(Units of of Analyses Limit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Reported
Measurement) Performed Detection (1) Mean (f) (Range) and Direction {Range) (Range) Measurements
Air Particulates Gross Beta ~ 559 10 13 (407/408) Statfon 252 15 (51/51) 12 (149/151) 0
(E-03 pCi/m3) (3.0-31) 0.9 miles NNE (3.2-26) (2.0-33)
Gross Alpha - 43 - 5.3 (32/32) Station 252 6.3 (4/4) 4.6 (11/11) 0
(2.3-8.0) 0.9 miles HNE (3.8-8.0) {2.1-6.1)
Gamma Spec - 44 0
Be-7 - 66 (32/32) Statjon 12E1 73 (4/4) 62 (12/12)
(30-110) ° 4.7 miles USH (53-99) (41-100)
Ce-144 - LLD LLD
Cs-134 50 LLD LLD
Cs-137 60 LLD LLD
Kb-95 - LLD LLD
Zr-95 - LLD LLD
K-40 - 12 (1/32) Stdtjon 1152 12 (1/4) LLo .
(12-12) 0.4 miles SH (12/12)
Air lodine = 1-131 - 567 0.07 LLD LLD 0
(pCi/m3)
Milk I-131 - 136 1.0 LLD LLD 0
(pCi/1) -
- . Gamma Spec ~ 136 0
Ba-140 15 LLD LLD
Co-58 - LLD LLD
Co-60 - LLD LLD
Cs-134 15 LLD LLD
Cs-137 18 1.8 (34-114) Station 1283 2.2 (9/13) 2.0 (7/22)
(1.,2-3.1) 2.0 miles HSH (1.2-3.1) (1.1-3.3)
La-140 - LLD LLD
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Table 22

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1983

(Page 7 of 10)

Name of Facilfty: Susquehanna Steam Electric Station Docket Hos. 50-387 & 50-388
Location of Facility: Luzerne County, Pennsylvania

Reporting Period:

31 December 1982 to 07 January 1984

Medium or . :
Pa thway Type and Location with Highest Annual Mean Kumber of
Sampled Total Humber Lower A1l Indicator Control Locations Nonroutine
(Units of of Analyses Limit of Locations Name, Dfstance Mean (f) (2) Mean (f) (2) Reported
Measurement) Performed Detection (1) Mean (f) (Range) and Direction {Range) (Range) Measurements
Precipitation H-3 - 34 2000 200 {(4/27) Station 981 290 (1/4) 160 (2/7) 0
(pci/) . (130-290) 1.3 miles § (290-290) {120-190)
Gamma Spec - 34 0
Be-7 - 26 (9/30) Station 12E1 (1/3) 27 (2/4)
(14-35) 4.7 miles HSH (35-35) (21-33)
Ba-140 60 LLD . LLD
Co-58 15 LLD LLD
Co-60 15 LLD LLD
Cs-134 15 LLD LLD
Cs-137 18 LLD LLD
Fe-59 30 LLD LLD
K-40 - LLD LLD
La~-140 15 LLD LLD
ib~95 15 LLD LLD
Zn-65 30 LLD LLD .
Zr-95 30 LLD LLD ‘
Mn-54 15 LLD . LLD
Food Products Gamma Spec - 47 0
(pCi/kg, wet) Cs-137 80 18 (12/47) Statfon 7B2 54 (1/2) Only indicator
(2.3-54) 1.5 miles SE (54-54) locations sampled
. for this medium
k=40 - 4200 (47/47) Statfon 1254 4300 (14/14)
{830-7900) 0.5 miles HSH (1200-7900)
Be-7 - 180 (22/47) Station 1254 160 (8/14)
{26-340) 0.5 miles HSH (39-340)

*Note: See footnotes at end of table,




66-1

Table 22

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENYIRONMENTAL MORITORING PROGRAM - 1983

(Page 8 of 10)

Name of Facility: Susquehanna Steam Electric Station Docket Nos. 50-387 & 50-388
Ltocation of Facility: Luzerne County, Pennsylvania

Reporting Period:

31 December 1982 to 07 January 1984

Medium or -
Pathway Type and Location with Highest Annual Mean Number of -
Sampled Total Number Lower A1l Indicator Control Locations MNonroutine
(Units of of Analyses Linit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Reported
Measurement) Performed Detection Mean (f) (Range) and Direction (Range) {Range) Measurements
Food Products Ba-140 - LLD
(pCi/kg, wet) Co-58 - LLD
(cont) * Co=60 - - LLD
Cs-134 60 LLD
Fe-59 - LLD
I-131 60 LLD -
La-140 - LLD
Nb-95 - LLD
Mn-54 - LLD
Zn-65 - LLD
2r-95 - LLD
Pasture Grass Gamma Spec -~ 16 0
{pCi/kg, dry) Cs-137 80 17 (5/16) ‘station 15A1 (5/12) Only indicator locations
(9.8-30) 0.9 miles NH {9.8-30) sampled for this medium
K-40 10000 (13/16) Station 15A1 12000 (9/12)
{2000-30000) 0.9 miles KN (2600-30000)
Be-7 - 5300 (15/16) -+ Station 8D1 6800 (3/4)
- (630-13000) 3.2 miles SSE (5100-7900)
Ba-140 - LLD
Co-58 - LLD
Co-60 - LLD
Cs-134 60 LLD
Fe-59 - LLD
1-131 60 LLD
La-140 - LLD
Nb-95 - LLD
Mn-54 - LLD
Zn-65 - LLD
Ir-95 - LLD

Note: See footnotes at end of table.
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Table 22

SUMMARY OF DATA FOR THE SSES OPERATIONAL-RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1983

(Page 9 of 10)

Name of Facility: Susquehanna Steam Electric Station Docket Nos. 50-387 & 50-388
Location of Facility: Luzerne County, Pennsylvania
31 December 1982 to 07 January 1984

Reporting Period:

Medium or
Pathway Type and . Location with Highest Annual Mean Number of
Sampled Total Humber Lower All Indicator Control Locations ‘MNonroutine
(Units of of Analyses Limit of Locations Name, Distance Mean (f) (2) Hean (f) (2) Reported
Measurement) Performed Detection (1)  Mean {f) (Range)  and Direction (Range) _ (Range) -Measurements
Game (Flesh) Gamma Spec - 13 . R -
(pCi/kg (wet) Cs-137 80 1100 (11/11) Station 168 1900 (1/1) Only indicator 0
{15-3600) 1,0-1.3 miles NNW (1900-1900) locations sampled
K-40 - 3100 (11/11) Stations 1B and 168 3300 (2/2) for this medium
(2500-3500) 1.0-1.3 miles NNH & N (3300-3300)
Ba-140 - LLD .
Co-58 - LLD
Co-60 - LLD
Cs-134 60 LLD
Fe-59 - LLD
1-131 60 LLD
La-140 - LLD
Mn-54 - LLD
}b-95 - LLD
Zn-65 - LLD .
Zr-95 - LLD
Eggs & Poultry Gamma Spec - 2 :
(Flesh) K-40 - 1800 (2/2) Only one indicator location Only indicator 0
(pCi/kg (wet) (990-2600) was sampled (1281 1.3 miles WSH). locations sampled
Ba-140 LLD for this medium
Co-58 - LLD
Co-60 - LLD . . .
Cs-134 60 LLD
Cs-137 80 LLD
Fe-59 - LLD
1-131 60 LLD
. La-140 - LLD
* Mn-54 - LLD
Kb-95 - LLD
In-65 - LLD
Zr-95 - LLD

Note: See footnotes at end of table.

TN T 444;::_____:5lh-!ln--t_____.___;;;-._--4:‘4~<A._‘;v, B
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Table 22

SUMMARY OF DATA FOR THE SSES OPER?TIOHAL RADIOL?GICAL ENVIROMMENTAL MOMITORING PROGRAM - 1983
Page 10 of 10

Name of Facility: Susquehanna Steam Electric Statfon Docket Nos. 50-387 & 50-388

Location of Facility: Luzerne County, Pennsylvania
Reporting Period: 31 December 1982 to 07 January 1984

(1) LLD is lower limit of detection as defined and required in PPSL Technical Specifications.

- -

(2) (f) 1is the ratio of positive results to the number of samples analyzed for the parameter of
interest, means are of positive results only.

_(3) station 12H2 was not designated as being Raw or Treated during the first 6 months of 1983.

Means were calculated for 12H2 (January - June), 122 Raw (June - December), and 12H2
Treated (June - December). ) )



Table 23
(Page 1 of 3)

Nearest Gardens and Residences Identified

During the 1983 SSES Annual Land Use Suryey

Sector Direction

Nearest Residence
(Distance/Address)

2 NNE

4 ENE

6 ESE

0.6 miles

Thomas Residence -
R. D. 1

Berwick

1.0 miles

Robbins Residence
R.D. 1

Berwick

2.3 miles
Reinhimer Residence
R. D. 1, Box 34B .
Hapwallopen

2.1 miles

Knouse Residence
R. D. 1, Box 357A
Wapwallopen

0.5 miles

Walter's Residence *
R. D, 1

Berwick

0.5 miles

Zwolinski Residence
R. D, 1

Berwick

Note: See footnote at end of table.

Nearesf Garden
(Djstance/Address)

0.6 miles

Thomas Residence
R. D. 1

Berwick

1,1 miles
Gordon Residence
R. D. 1

Berwick

2.3 miles
Reinhimer Residence
R. D. 1, Box 34B
HWapwallopen

2.4 miles

Rennensnyder Residence

R. D. 1, Box 354
Hapwallopen

0.5 miles

Walter's Residence *
R.D. 1

Berwick

1.4 miles
Woodcrest Farm
R. D. 1," Box 20
Hapwallopen




Table 23
(Page 2 of 3)

Nearest Gardens and Residences Identified

During the 1983 SSES Annual Land Use Survey

Sector Direction

Nearest Residence
(Distance/Address)

7 SE

8 SSE

10 SSH

1r SW

11 SW

0.4 miles

KTine Residence

R. D, 1

Berwick

0.7 miles '
Naunczek Residence

R. D. 1, Bell Bend Road
Berwick

1.1 miles

Bower Residence
R.D. 1

Berwick

1.5 miles
Rehrig Residence
R. D. 1

Berwick

0.6 miles

Shortz Residence *
R. D, 1

Berwick

0.8 miles,
Sink Residence
R. D, 1
Berwick

Note: ‘See footnote at end of table.

T-103

Nearest Garden
(Djstance/Address)

0.4 mile

K1ine Residence:
R. D. 1

Berwick

0.7 miles

Naunczek Residence

R. D. 1, Bell Bend Road
Berwick

1.2 miles

Cope Residence
R. D. 1, Box 274
Berwick

1.5 miles

Rehrig Residence
R. D. 1

Berwick

0.6 miles

Shortz Residence ¥
R. D. 1

Berwick

0.8 miles

Sink Residence
R. D. 1, Box 247
Berwick



Table 23
(Page 3 of 3)

Nearest Gardens and Residences Identified
During the 1983 SSES Annual Land Use Survey *

Nearest Residence

Nearest Garden

Sector Direction (Distance/Address) (Distance/Address)
12 WSHW 1.2 miles 1.2 miles
Kisner Residence Kisner Residence,.
R.D. 1 R.D. 1
Berwick Berwick
13 W 0.8 miles . 1.3 miles
‘ Johnson Residence Hummel Residence
R. D. 1, Box 240 R. D. 1, Box 230
Berwick Berwick
14 WNH 0.8 miles 0.8 miles
Folk Residence Folk Residence
R. D. 1, Box 241 R. D. 1, Box 241,
Berwick Berwick
f]
15 NW 0.9 miles 0.9 miles
: Serafin Residence Serafin Residence
R.D. 1 R.D. 1
Berwick Berwick
16 NNW 0.7 miles 1.4 miles

Metzler Residence
R. D. 1
Berwick

Yogt Residence
R. D. 1, Box 96
Berwick

* PP&L property.

T-104




Table 24

Nearest Dairy Animals by sector, Identified During
the 1983 SSES Annual Land Use Survey

. Sector Direction Nearest Dairy Animals
1 N . ‘ >5 miles
2 NNE >5 miles
' 3 NE >5 miles
4 ENE 2.7 miles
Leroy Hess
5 E ‘ 4,5 miles

Wilbur Bloss *

6 ESE , 2.4 miles
Luther Travelpiece

7 SE 2.6 miles
Joseph Zajac

8 . SSE 3.2 miles
Poltrock Farm *

9 S 2.4 miles
" Guy THomas, S. Morris

10 SSH 3.0 miles
Ross Ryman *

11 SHW 3.5 miles
Walter Ryman

12 WSW 1.7 miles
Frederick Shultz

13 W 5.0 miles
Jack Dent *
14 WNY . >5 miles

15 - NW : 0.9 miles
» Michael Serafin *

16 NNW 4.2 miles
Harold Shoemaker

* Milk sampling location.

T-105
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Table 25
(Page 1 of 4)

. Corparison of Data from the NUS-RMC Overlap Period(l)
SSES REMP 1983
Mediun Station Collection Date Analysis Nuclide ﬁhs Data(Z) RMC Data(a)
Fish IND 05/19/83 Garma K-40 2700 * 400 3200 # 400
(pCi/kg
(vwet)) IND 05/19/83 Gasma K=-40 3600 + 500 3600 + 400
Cs-137 Lt 3044 15+8
|
| N0 05/27/83 Garma K=-40 3100 + 500 2900 + 300 .
| Cs-137 LT 30 18+8
21 05/31/83 Garma k=40 2700 + 500 -3500 + 400
‘ oM 05/31/83 Gacma K-40 2800 + 300 3300 + 400
‘ Cs-137 LT 20 11+5
2H 06/01/83 _ Garma K=40 2400 + 400 2800 + 300
2H 06/01/83 Gatma K-40 3100 + 500 3400 + 400
IND 06/14/83 Garma K=-40 3000 + 500 3600 + 400
s-137 LT 20 17+7
Sediment 28 05/26/83 Garma Ac-228 860 + 210 no{5)
{pCi/kg, . Bi-214 ' 740 * 140 ND
(ary)) K-40 8700 + 1300 8100 + 900
Pb-212 470 + 70 ND
Pb-214 850 + 130 KD
Ra-226 790 * 140 530 + 60
. T1-208 800 # 170 ND
Cs-137 LT 90 70 + 24
Th-232 ND 680 + 80
78 - Ac-228 770 + 200 ND
. Bi~212 990 # 610 ND
. Bi-214 680 + 130 KD
Cs-137 LT 100 58 + 19
K-40 8500 + 1300 8300 + 900 f
. Pb-212 540 + 80 ND
. Pb~214 840 #+ 140 ND
Ra=226 760 + 140 530 + 60
T1-208 800 + 170 . NO
Th=232 ND 680 + 80

Note: See footnote at end of table,

T-106

I3




Table 25
(Page 2 of 4)

Comparison of Data from the NUS-RMC Overlap Periodu) ‘
SSES REMP 1983
Medium Station Collection Date ._Analysis Nuclide LTS Oata‘Z) RMC Data(:”
Sediment 11c Ac-228 770 + 220 ND
(pCi/kg, (ary)) Bi-214 790 + 140 XD
{cont,) Cs-137 LT 100 64 + 27
K=40 6300 + 1000 7700 + 800
Pb-212 630 + 110 ND
Pb-214 730 + 130 * ND
Ra-226 760 + 140 680 + 70
T1-208 780 + 170 Ko
Th-232 No 720 + 100
2F 05/26/83 Gaoma Ac-228 1100 * 200 ND
) Bf-212 1100 + 600 ND
8i-214 970 * 150 ND
Cs-137 150 + 60 240 + 40
K-40 13000 + 2000 11000 + 2000
Pb-212 780 * 90 ND
Pb-214 1100 + 200 ND
. Ra-226 1000 + 200 770 * 80
T1-208 1100 + 200 NO
Th=-232 No 1100 * 200
12F Ac-228 900 + 180 NO
8i-212 820 + 120 ND
Co-58 LT 120 130 + 40
Cs-137 LT 90 91 ¥ 24
K-40 6400 + 800 8800 + 900
Mn=54 LT 80 65 +28
pPo-212 670 + 100 ]
Pb-214 770 * 110 ND
Ra-226 790 # 120 690 * 70
T1-208 930 + 150 ND
: Th=232 ND 880 + 90
28 05/26/83 ‘Gross Alpha NA §400 + 3700 3200 + 2900
78 NA 6800 + 3900 2900 * 2900
11 NA 8800 + 4200 LT 4000
oF NA 9900 + 4300 4400 + 3100
12F NA - 5500 + 3700 LT 4000

Note: See footnote at end of table,

T-107



Table 25 ]

(Page 3 of 4)
Comparison of Data from the NUS-RMC Overlap Period(l)
SSES REMP 1983

" Medfum Station Collection Date Analysis Nuclide NUS Data(Z) RMC Data(s)
} vater W (6) 657 04/08/83 to 06/05/83  Garma Co-58 28 + 12 45+ 5
| (pci/N) Co-60 LT 9 9.2 + 1.2
g Fe=59 - LT 40l7) 5.8 + 2.2
| Mn=54 41 +7 37+4
|
| 657  06/05/83 to 07/06/83  Garma Co58 LT 5 0.91 + 0.57
- Mn-54 LT 3 0.94 + 0,38
|
| 655  06/08/83 to 06/27/83  Gamma Co-60 LT 4 0.88 + 0,52
|
|
|

(A11 other overlapping results (16 water samples for gamma spec analysis)were LLD's)

SH 655  06/08/83 to 06/27/83  Gross Beta  NA LT 2 1.7+ 1.2
657  06/05/83 to 07/06/83 NA 5.2 + 3.4 6.4+ 1.4
103 06/14/83 NA 4.3 % 1.5+ 2.3 + 1.1
1361 06/14/83 NA LT 2 1.6 + 1.0
. 1271 06/14/83 (8) NA LT 2 R TR
1262 06/14/83 . NA LTS 2.2+ 1.1
657  04/08/83 to 06/05/83 NA 28 + 4 39 +4
1241 05/05/83 to 06/14/83 NA LT 2 2.2 % 1.1
o @ 256 06/15/83 Gross Beta  NA LT 2 1.2+ 1.0
35 06/15/83 NA LT 2 1.7+ 1.0
452 06/15/83 NA 3.9 + 1.5 LT 1.5
as4 06/15/83 NA 4.0 + 1.5 LT 1.5
1155 06/15/83 NA LT 2 1.2+ 1.0
1574 06/15/83 NA 6.0 + 1.5 6.0 + 1.3
124 06/14/83 NA LT 2 1.9 + 1.0 ’
123 06/14/83 NA LT 2 2.3+ 1.3
py (10) 123 05/05/83 to 06/14/83  Gross Beta NA 2.0 + 1.4 1.6 + 1.0
SH 1262 06/14/83 Todine LT 0.15 0.17 + 0.04

Note: See footnote at end of table,

£



* Table 25
(Page 4 of 4)

Comparison of Data from the NUS-RMC Overlap Per'lod“') -
SSES REMP 1983

Hedfun Station Collection Date Analysis Nuclide Nus Datal?) RHC Datat®)
M1k 1282 06/15/83 Gagma X-40 " 1600 + 200 1300 * 200
(pCi/1) SE1 06/15/83 K=-40 2100 + 300 1400 + 200
Cs-137 LT 2 2,1+1.0
13€3 06/15/83 K-40 2200 * 300 1500 + 200
Cs-137 LT 3 1.6 + 0.9
1061 06/15/83 K-40 1800 + 200 1300 # 200
Cs-137 LT 3 1.1 + 0.7
1282 06/27/83 K=40 1300 + 200 1400 + 200
Cs-137 LT 1.8 1.5 + 0.8
SE1 06/28/83 K-40 1200 +-200 1400 + 200 N
13€3 06/27/83 K-40 1500 + 200 1200 + 200
Cs-137 . L7%0.8 1.4 + 0.9
1061 06/27/83 K-40 1500 + 200 1200 + 200
Cs-137 1.4 + 0.8 3.2 +0.9
Food 78S 06/28/83 Gacma K-40 4200 + 500 4900 + 500
Products  (Spinach) : Be-7 160 + 20 LT 170
(pCi/kg, Cs-137 * 2.3+ 1.6 LT 19
(wet)) 155 06/28/83 K-40 2600 + 300 3800 + 400
{Lettuce) Be~7 120 + 20 LT 190
Cs-137 4.8 + 1.8 LT 22
755 06/28/83 K~40 4100 + 500 3900 * 400
. (Endive) Be=7 210 + 30 190 + 70
Cs-137 14+2 LT 14

(1) Data in this table is 1imited to the results of the apalyses of replicate samples which were
analyzed by both RMC and NUS and for which a non LLD result was reported by efther NUS, RMC, or both.

(2) Samples collected and analyzed by NUS

(3) Samples collected and analyzed by Radiation Management Corporation

(4) LT = Less Than

{5) ND = Not Detected

(6) SW means surface water.

(7) ULower sensitivity due to delay in counting,

(8) RMC 1ists collection date as 06/15/83.

(9) GN means ground water.

(10) PH peans potable water. ,
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FIG. 3. AVERAGE AMBIENT RADIATION LEVELS
IN THE VICINITY OF THE SSES
1973 THROUGH 1983
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FIG. 4. GROSS BETA ACTIVITY IN AIR PARTICULATES
35’} ' IN THE VICINITY OF THE SSES - 1983
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FIG. 6. NAVERAGE CONCENTRATIONS OF TRITIUM*
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Appendix A

USEPA Intercomparison Program Results







APPENDIX A

d ' USEPA INTERCOMPARISON PROGRAM RESULTS

The quality assurance procedures employed in the conduct of radiological
monitoring programs by the Environmental Services Division Radiological
Laboratory are as required in Section 5.0 of the NUS Environmental Services
Division Quality Assurance Manual, 9019-XX, and are detailed in the NUS
Radiological Laboratory Work Instruction. These procedures include the
requirement for laboratory analysis of samples distributed by aqpropriate
government or other standards-maintaining agencies in the laboratory
intercomparison program. '

Tables are also included which 1ist the results of Radiation Management
Corporation's participation in the program. RMC data is drawn from its
Quality Control Data Report from June 1983, RMC-QA-83-06. Presentation
varies slightly between the two tables. In both cases the laboratory data
is compared to the expected EPA result. However, the RMC tables give the
expected Taboratory precision as the one standard deviation value
calculated by the EPA for a single determination. NUS tables present the
EPA's expected one standard deviation of three determinations. This value
is generally lower (ie. tighter distribution about the mean) than that
given by RMC. For comparison purposes, LLD's listed in the table should be
treated as the value + 100% (2s).

The NUS Radiological Laboratory participates in the U, S. Environmenta]
Protection Agency Radioactivity Intercomparison Studies (Cross-check)
Program. The NUS results of analyses performed on samples pertinent to the
Susquehanna SES program during 1983, and the known values are listed in

Table A-1 through H-1.

A-1
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RESULTS OF 1983 EPA INTERCOMPARISON PROGRAM

A.

Gross Alpha Analysis
1. Water - NUS

2, Hater and Air Particulates
(Gross Alpha and Gross Beta) = RMC

Gross Beta Analysis
1. Hater - NUS

Gamma Spectral Analysis

1, Milk - NUS

2, Hater - NUS

3. Hater, MIlk, Food Products and
Air Particulate Filters - RMC

Iodine-131

1.  Milk - NUS

2. Hater - NUS
3. Water - RMC

Tritium

1, Hater - NUS

2. Hater and Urine - RMC
Radionuclides on Air Particulate - NUS

EPA "Blind" Analysis (water) = NUS

Results of Sixth International Intercomparison of
Environmental Dosimeters - NUS




GROSS ALPHA IN WATER - NUS
USEPA INTERCOMPARISON PROGRAM 1983

A-1

Collection Date

EPA Results
+ 1s (pCi/1)

NUS Results
+ 1s (pCi/1)

01/21/83
03/18/83
05/20/83
07/15/83
11/18/83

29
31
11

7.0
14

I+ I+ |+ |+

|+

30
31
16
11
11

I+ 1+ 1+ |+

| +

0 (1)

(1) Value not reported to EPA in time to be included in report.
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A-2

Gross Alpha and Gross Beta in Water
and Air Particulate Filters - RMC

USEPA Intercoﬁparispn Prograﬁ - 1983

“tRMC

1

A1l Partici

(a):

soon as they are_ received.

Under investigation.

A-4

EPA |
Date . RMC ¢ Isotopes . Unit Meanss.d.,, Meanzs.d. Meanzs.d
Jan 82776 o pCi/ "1521 (a) 2087 2626
1983 Mater . B pCi/N 30=0 3125 3225
Mar 95367 c pCi/N 8=1 (a) 318 278"
1983 ° Water 8 pCi/1’ 9=2 (a) 28=5 28=4
Mar 96530 c pCi/filter . 26x1 26=11 *
-18983 APT 8 . PCi/Filter g1 68=9 *
May 97242 = : pCi/ﬁ ' 2012 * *
1983 Water 8- pCi/1 87x2 *, *
May' 7490 e pei/Y 2.90.1 1129 _ *
1983 Water - 8 - pCiN 1023 57+8 *
© *  Full reports are not available from the EPA, and will be inciuded as.




B~-1

GROSS BETA IN WATER - NUS
USEPA INTERCOMPARISON PROGRAM 1983

EPA Results NUS Results

Collection Date + 1s (pCi/1) + 1s (pCi/1)
01/21/83 31 + 3 33 # 1
03/18/83 28 + 3 24 + 2
05/20/83 57 + 6 46 + 5
07/15/83 22 + 3 27 + 2

11/18/83 16 + 5 +1(1)

14

(1) Value not reported to EPA in time to be included in report.
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C-1
GAMMA SPECTRAL OF MILK - NUS
USEPA INTERCOMPARISON PROGRAM 1983

Collection - EPA Results NUS Results
Date Nuclide + 1s (pCi/1) + 1s (pCi/1)

02/25/83 Cs=-137 26
Ba-140

K-40

3.0 28 + 1
0.0 , LT 15
40(mg/1) + 200(mg/1)

1+ 1+ |1+

06/10/83 Cs-137
K-40

3 3
43(mg/1) ) 100(mg/1)

1+ I+

10/28/83 Cs-137
K~-40

5.8
90( mg/1)

I+ 1+

LT = Less Than




C-2

]

GAMMA SPECTRAL OF WATER = NUS
USEPA INTERCOMPARISON PROGRAM 1983

Collection EPA Results ~ NUS Results
Date Nuclides + 1s (pCi/1) + 1s (pCi/1)
02/04/83 . Cr-51 ‘45 + 3 LT 40
Co-60 - 22 + 3 22 + 2
Zn-65 21 + 3 19 + 1
Ru=106 48 + 3 41 + 8
Cs-134 20 + 3 20 + 1
Cs=-137 19 + 3 20 + 0
06/03/83 Cr-51 60 + 3 LT 80
Co-60 13 + 3 14 + 1
Zn-65 | 36 + 3 37 + 5
Ru-106 40 + 3 LT 50
Cs-134 | 47 + 3 42 + 2
Cs-137 26 + 3 26 + 2
10/07/83 Cr-51 51 + 5 35 + 6(1)
Co=60 19 + 5 19 + 1
Zn-65 40 + 5 39 + 1
Ru-106 52 + § 40 + 3
Cs-134 15 + 5 13 + 1
Cs-137 22 + 5 22 + 1

LT - Less Than

(1) ‘Average counting error for these analyses war + 14 which
overlap the EPA warning and control Timits.
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Gamma Spectrometry of Water, Milk,

I

C-3

Food Products and Air Part1cu1ate F11ters -QRMC

-

;pSEPA Intercomparison Program - "1983

g RMC EPA A1l Part1c1pants
Date  RMC # Isotope  Unit Meants.d. Meanzs.d. Meanzs.d. ;
Feb 93729, 609 ' Cr-51 pCi/I <100 4525 (a) 48+10
1983 Mater Co-60 pCi/ 2022 2215 23=3
Zn-65 pCi/1 2642 2145 2215
Ru-~106 pCi/1 53z3 48+5 4710
Cs-134 pCi/l 20z1 2025 2023
Cs-137 pCi/l 18=3 1945 1943
- Feb 94233 G69 1-131 pCi/1 " 568, - 6525 555
1983 Milk Cs-137 pCi/l , 27%1 26x5 26+4
- Ba-140 pCi/ <63 0 -
K .- mg/1 16432117 .~ 1512x76 15172162 -
Mar 94568 G69 1-131 pCi/kg 37x2 3726 374
1983 Food Cs-137 pCi/kg 36=1 315 33=3
: Ba-140 pCi/ka <60 0 -
K - mg/kg 293420 2592%130 - 26492280
Mar 96530 GBS Cs-137 pCi/filter 39z3 27=9 *
1983 APT .
May 97241 GO° Co-60 pCi/) 31x4 * *
1983 Water Cs-134 pCi/N 32x1 * *
Cs-137 pCi/1 2520 - * *
.Jdune 97810 GO9 Cr-15 pCi/1 <54 * *
1983 Water Co-60 pCi/l 14+1 * *
’ Zn-65 pCi/l 3426 * *
.~ Ru-106 pCi/ 404 ke, *
Cs-134 pCi/1 42x1 * *
Cs-137 pCi/1 25+2 * *
dune 97824 G69 I-131 - pCi/l 291 * *
1983 Milk Cs-137 pCi/1 46%3 * *
K mg/1 *. *

14080

(a):

{
)
._am__m_“m_m______me
——— e

Full reports are not ava11ab1e from the EPA, and will be included 2s soon
‘as they are received.

Pos?tive activity was not détected due to the low sensitivity of the
analysis for Cr-51. ° .
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D-1

IODINE IN MILK - NUS
USEPA INTERCOMPARISON PROGRAM 1983

Collection EPA Results NUS Results
Date - .+ 1s (pCi/1) + 1s (pCi/1)
02/25/83 55 + 3 56 + 6
06/10/83 30 + 3 43 + 0(1)
10/28/83 ", 40 + 6.93 27 + 1.7

(1) Only one number reported due to improper preparation of ‘sample.
Insufficient data to determine statistics.




] ‘ o

7 D-2
IODINE-131 IN WATER - NUS
USEPA INTERCOMPARISON PROGRAM 1983

EPA Results NUS Results

Collection Date + 1s (pCi/1) + 1s (pCi/1)
12/03/82 37 + 3 35 + 3
04/01/83 27 + 3 25 + 3
08/05/83 14 + 6 11+ 1
12/16/83 20 + 6 16 + 1

~r




D-3

1

Iodine in Water - RMC

USEPA Intercomparison Program - 1983

L RMC . EPA All Particlpants

' Date = RMC # Unit Meants.d. . Meants. d. Meants. d.
Apr 95633 pCi/I 23%4 - 27+6 2745
- 1983 Water ¥ o X
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E-1
TRITIUM IN WATER - NUS
USEPA INTERCOMPARISON PROGRAM 1983

EPA Results ' NUS Results

Collection Date + 1s (pCi/1) . *1s (pCi/1)

” 02/11/83 2560 + 204 2530 + 140
i‘ 04/08/83 3330 + 210 3500 + O
1 06/10/83 1529 + 194 1333 + 58

' - 08/12/83 1836 + 198 v 1900 + 200
10/14/83. 1210 + 190 1167 + 58
12/09/83 2389 + 203 2333 + 58

’ " A-12




: - E_g..
Tritium in Water.and Urine - RMC

oy
.

USEPA Intercompafison'ﬁrogram - 1983

RMC - EPA 7 Al Participants

Date RMC # Unit Mean*s.d. Meanzs.d. - . . Meanzs.d.
Feb" 93757 pCi/1  2527%136 - - 2560£353°  ° . 2534273
1983 Hater _ .

Mar. 95221 pCi/1 26002115 . 24702352 23492367
1883 Urine q

Apr 96405 pCi/1 3257250 . 33302362 ' 3298241
1983  MWater :

June 98042 pCi/1 1600:87 . * *
1983 Weter : ' i o _

June 97807 pCi/1 1403249 * : *
1983 Urine ,

*

Full reports are not available from the EPA, and will be included as ‘soon
2s they are -recejved. .
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F-1

RADIONUCLIDES ON AIR PARTICULATE - NUS
USEPA INTERCOMPARISON PROGRAM 1983

EPA Yalue

Collection Date  Radionuclide +1s (pCi/filter)

NUS Yalue

- #1s (pCi/filter)

03/25/83 Alpha 26
Beta 68

' Sr-90 20

Cs-137 27

08/26/83 Alpha 13
' Beta 36
Sr-90 ' 10

Cs-137 . 15

11/25/83 Alpha 19
Beta 50

I+ 1+ 1+ I+

{4+ 1+ 1+ |+

I+ 1+

2.9
2.9

27.3
68
22
29

10
35

125
- 13

26.7
53.7

I+ 1+ 1+ 1+

L+ 14 1+ |14+

I+ 1+

(1)

S N = N

(2)

(220 S ) BN & 4 Y A V)

1.5
1.2

(1) Value from original EPA report was incorrect. Report value is
recalculated with correct efficiency.

(2) Anomalous results under investigation.
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G-1
EPA "Blind" Analysis (water) - NUS
USEPA INTERCOMPARISON PROGRAM 1983

Collection EPA Yalue NUS Value
Da te « Nuclide + 1s (pCi/1) . 1s (pCi/1) -~
05/09/83 Alpha 64 + 16 57 + 4 (1)
- Beta 149 + 7.5 123 + 6 (1)
Sr-89 - .24 + 3 27 + 3
Sr-90 13 + 1 17 + 1
Ra-226 8.5 + 0.8 9.2 + 0.1
Ra-228 4,7 + 0.4 " 3.3 + 0.4
Co=60 30 + 3 31 + 1
Cs-134 3 + 3 29 + 2
Cs-137 27 + 3 25 + 2
U 25 + 3 25 + 2
11/14/83 Alpha 22 + 5.5 fa o+ 2
Beta 63 + 5§ 58 + 4
Sr-89 17 + 5 25 + 3
Sr-90 8 + 1.5 10.57 + 2.21
Ra-226 5.1 + 0.8 5.5 + 0.3
Ra-228 2.8 + 0.4 1.73 + .23°
Co-60 11 .+ 5 15.33 + 3.1 (2)
Cs-137 15 + 5 9.17 + 3.0
Cs-134 15 + 5 9.9 + 1.82
+ 6 12 + 0

U 11

(1) Original EPA report was incorrect, corrected EPA value did
not include an error

(2) NUS value is average of one positive value and two LLD's
which were reported.
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H-1

Results of Sixth International Intercomgarison
of Environmental Dosimeters - NU

Expected Value NUS Value
+1s (mR) +1s (mR)

¢

.

Field Exposure 43,5

) + 2.2 51.2 + 7.9
Field Exposure 202 + 10 218 + 13
(pre-irradiated) !
Lab Exposure 158 8 . 161 + 11

‘|+

A-16




Appendix B

Summary of Analytical Methods






APPENDIX B

SUMMARY OF ANALYTICAL METHODS

This appendix summarizes the methods used by NUS for sample analysis in the
conduct of the Susquehanna SES REMP. Data reporting conventions are

discussed in Appendix C.’
A11 SSES REMP samples received by RMC during 1983 were analyzed in

accordance with pertinent "Controlled Copy" procedures. In addition, the

procedure summaries presented in the 1982 SSES Annual Report would be
applicable to the 1983 samples analyzed by RMC (11, 19).

ANALYSIS FOR GROSS ALPHA AND GROSS BETA ACTIVITIES

Determination of Gross Alpha and Gross Beta Activity in Hater

A distilled water blank and the current reference standard are processed
with each batch of samples. .

A 200 milliliter aliquot of each sample is measured 1into -an appropriate
glass beaker. A proportioniately smaller volume is used if the sample is
known to contain solids in excess of 500 mg/1. The aliquot is evaporated
to near dryness on a hot plate, utilizing caution as sample approaches
dryness to insure sample does not spatter out of the beaker. A 5§
milliliter portion of 16 N HNO3 is added and evaporated to dryness.

The walls of the beaker are rinsed with a few milliliters of 1 N HNO; and
swirled to Toosen the residue, The aliquot concentrate is qudﬁtita%ive]y
transferred in small portions (not more than 5 milliliters at a time) to a
tared, stainless steel planchet. Each portion is evaporated to dryness
under an infrared lamp or in a drying oven set to 105°C.

The planchet is cooled in a desiccator and weighed, The sample residue is
stored in a desiccator until ready for counting. The planchet is counted
on a gas-flow proportional counter for 200 minutes.

B-1



Determination Of Gross Alpha Activity In Sediment

Aggregate material from a sediment sample is broken up and any rocks are
retained ofor future weighing. The sample is dried in a drying oven at
about 105°C until dry, usually 24 hours. After grinding with a mortar and
pestle, the sample is sieved through a No. 10 standard sieve. If there is
any uncrushable, unsievable material, it is removed, weighed with the rocks
from the initial sorting and all are discarded. After sieving, the sample
is blended and stored for use in the appropriate analyses.

For gross alpha and/or beta analysis, a 100 milligram aliquot of dried,
well-blended sample is accurately weighed into a tared 2-inch stainless
steel planchet. The sample is slurried with a few drops of water to
distribute it wuniformly on the planchet and dried under a heat lamp. The
planchet is cooled in a desiccator and weighed. The sample residue is
stored in a desiccator until ready for counting.

The planchet is counted in a Tow-background gas proportional counter for
100 minutes. An empty, clean stainless steel planchet is used as the
background sample for this analysis.

Determination of Gross Beta Activity On Air Filters

The air filter is placed in a 2 inch stainless steel planchet with the
dirty side of the filter face up. If the filter edges curl or otherwise
present a 'nonflat' surface, the filter is fixed to bottom of planchet.

The background/blank is determined by counting an unused filter of the same
type as used to collect the samples. This should be from the same vendor's
batch if at all possible. A filter of the same material (glass fiber,
paper, membrane, etc.) is a reasonable substitute. .

Each filter is counted for 40 minutes in a low-background gas proportional
counter, After counting 1is completed, the filter is returned to its
original envelope to be retained for future analyses.

The efficiency used for this calculation is that for a weightless source.
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Determination of Gross Alpha Activity In Composited Air Filters

Composited air filters are transferred to a beaker. A 100 milliliter
aliquot of 6 N HC1 is slowly added while stirring. The filters are leached
by stirring overn1ght or by heating.on a hot plate at medium heat for
several hours.

After the filters have been leached, the acid solution is filtered through
a glass-fiber filter. The filter is washed with 6 N HC1 and again with hot

deionized water. The combined filtrates are diluted to a known volume amd
stored for subsequent analyses. <

For gross alpha analysis a known, appropriately sized aliquot is
transferred to a glass beaker. Aliquot size is determined by the
sensitivity required and the numbers of additional analyses to be performed
on the composite. The aliquot is evaporated to'near dryness on a hot

plate. Several 5 milliliter portion of 16 N HNO3 are added and evaporated
to dryness.

The beaker is'rinsed with a few milliliters of 1 N HNO; and the aliquot
concentrate is quantitatively transferred in small portions to a tared,
stainless steel planchet. The sample’ 13 evaporated to dryness under an
infrared lamp or drying oven set to 105°C

The planchet is cooled in a desiccator and weighed. The sample residue is
stored in a desiccator until ready for counting. The planchet is counted
on a gas-flow proportional counter for 200 minutes.

Ca]cu]ation of Gross Alpha and Beta Activities

Act1v1t1es, errors and sensitivities are calculated from the following

equations:
SC - BC
ACT = ~-- - -- -
E*TF >V *T * 2,22,
2 * SQRT(SC + BC)
ERR = ===mmmmmm o
E*XTF >V *T * 222
4.66 * SQRT(BC)
LLD = 2 -

E*TF >V *T *2,22




where

ACT = Activity measured in the sample in pCi per unit mass
or volume

ERR = the two standard deviation error of the analysis, in pCi'per
unit mass or volume, as calculated from counting statistics

'LLD = Tower limit of detection, as defined above, in pCi per
unit mass or volume

SC = sample counts accumulated in "T" minutes
BC = blank counts accumulated in "T" minutes

E = counting efficiency in counts per disintegration for a
weightless sample :

TF = number of disintegrations from a sample of appreciable weight
which are counted by the system, divided by the.number of
distintegrations from a weightless sample of the same activity
which would be counted by the same system

YV = sample size in units of mass or volume

T = time in minutes for which the sample was counted

2,22

number of disintegrations per minute per picocurie

; A1l data analysis is performed on a DEC PDP 11/44 computer system. The
i programs used for the computation of results, errors and LLDs for
‘ non-spectrometric analyses were written inhouse and are documented as
. required by the ESD QA manual.
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GAMMA SPECTROMETRY OF ENVIRONMENTAL SAMPLES

Analysis of Water Samples By Gamma Spectrometry

The aliquot for analysis is poured into a 4-liter beaker and the initial
volume 1is recorded. The sample 1is evaporated until there are 30 to 40
milliliters in the bottom of the beaker. The sample is then quantitatively
transferred into a 60 milliliter bottle. Small quantities of 12N nitric
acid are used to loosen any residue on the sides or bottom of the beaker,
A wet rubber policeman and irrigation with deionized water are used to to
return the residue to solution and to transfer it to the concentrate
bottle.

The aliquot concentrate is diluted to the standard volume in the 60
milliliter bottles.

Samples are counted on high-resolution gamma spectrometry detectors and
4,096-channel spectra are accumulated on Canberra Series 85 multichannel
analyzers (MCAs). Detectors are individually calibrated for each geometry.
Spectral analysis is performed on a PDP 11/44 computer using the Spectran-F
data analysis software,

Analysis of Milk Samples By Gamma Spectrometry

A 3 liter aliquot of milk is weighed 1into an appropriate tared beaker,
Glacial acetic acid (15-20 milliliter) 1is added to the sample with
stirring. The beaker is covered with a clean watchglass and the sample is
boiled gently until the volume has been reduced to about 200 milliliter.
After cooling, the sample is quantitatively transferred to a clean, tared
stainless steel container. The container is placed in a muffle furnace and
ashed at a temperature of not over 450°C for about 4-5 hours. After
cooling, the container is weighed. The sample is transferred to a mortar
and pestle, ground and thoroughly blended. The sample is transferred to a
clean, tared 2" or 3" plastic dish (depending on the volume of the sample
residue) and reweighed.

Samples are counted on high-resolution gamma spectrometry detectors and
4,096-channel spectra are accumulated on Canberra Series 85 multichannel
analyzers (MCAs). Detectors are individually calibrated for each geometry.
Spectral analysis is performed on a PDP 11/44 computer using the Spectran-F
data analysis software, :
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Analysis of Air Filter Composites By Gamma Spectrometry

The filters are arranged in the order in which they were collected in each
composite. The filters are placed in order, dirty side up, in the bottom
of a stainless steel planchet. A second planchet is placed, bottom side
down, on top of the stack of filters., The filters are compressed into the

depth of the first planchet and the two planchets are sealed ‘together with
vinyl tape.

Single filters are counted for gamma spectrometry in the same geometry' as
they are prepared for gross beta analysis.

Filter composites are counted on high-resolution gamma spectrometry
detectors and 4,096-channel spectra are accumulated on Canberra Series 85
multichannel analyzers (MCAs). Detectors are individually calibrated for

each geometry. Spectral analysis 1is performed on a PDP 11/44 computer
.ysing the Spectran-F data analysis software.

Analysis of. Sediment Samples By Gamma Spectrometry

When sediment is received for analysis the aggregate material is broken wup
and any rocks are retained for future weighing.

The sample is dried in a drying oven at about 100°C until dry, usually 24
hours. After grinding” with a mortar and pestle, the sample is sieved
through a No. 10 standard sieve. If there is any uncrushable, unsievable
material, it 1is removed, weighed with the rocks from the initial sorting
and all are discarded. After sieving, the sample is blended and stored for
use in the appropriate analyses.

The dried and sieved sediment sample is thoroughly blended. A clean, tared
3-inch dish is filled with the sample. Filling is accomplished in several
increments, followed by shaking and 1ightly tapping the bottom of the dish
on the bench top to help settle the soil between additions. The dish is
filled to within 7 mm of the top and reweighed to calculate the net weight.

The dish is sealed with vinyl tape and heat sealed in a plastic bag before
anaysis by gamma spectrometry.

Samples are counted on high-resolution gamma spectrometry detectors and
4,096-channel spectra are accumulated on Canberra Series 85 multichannel
analyzers (MCAs). Detectors are individually calibrated for each geometry.
Spectral analysis is performed on a PDP 11/44 computer using the Spectran-F
data analysis software,
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Analysis of Vegetafion And Food Product Samples By Gamma Spectrometry

. For animal feeds or human foods, the portion of the samﬁ1e that is prepared
and analyzed 1is that portion which is consumed. The edible portion is
separated from the inedible portion (e.g. bones, etc.). The weight of the
inedible and edible portions are obtained and recorded. The aliquot of the
sample to be analyzed is transferred to a Slean, tared container and dried
in a drying oven for 24 hours at about 110~ C.

After reweighing to obtain the net dry weight, the sample 1is ground and
blended to obtain a homogenous sample. Depending on the total amount of

sample available, a tared 2-inch or 3-inch dish is filled with the sample.
Filling is accomplished 1in several increments, followed by shaking and
lightly tapping the bottom of the dish on the bench top to help settle the
sample between additions. The dish is filled to within 7 mm of the top and
reweighed to calculate the net weight. The dish is sealed with vinyl tape
and heat sealed in a plastic bag before analysis by gamma spectrometry.

Samples are counted on high-resolution gamma spectrometry detectors and
4,096-channel spectra are accumulated on Canberra Series 85 multichannel
analyzers (MCAs). Detectors are individually calibrated for each geometry.
Spectral analysis is performed on a PDP 11/44 computer using the Spectran-F
data analysis software.

Preparation of Special Vegetatior Samples for 1-131 Analysis By Gamma
Spectrometry

Sample preparation for I-131 analysis is begun immediately on receipt of
the sample due to the short half-life of I-131,

About 1 kg of sample is weighed into a clean, tared 4 1liter beaker. One
Titer of a solution containing 33g of sodium hydroxide and 19.5 milligrams
of NaI carrier is added to the vegetation. If the solution does not cover
the sample, sufficient deionized water is added to completely immerse the
sample, The beaker is covered with a watch glass and the sample is allowed
to soak for at least 16 hours.

After standing for the required length of time, the beaker is placed on a
hot plate and most of the 1liquid is evaporated. When nearly dry, the
contents are transferred to a tared stainless steel beakeroand placed in a
muffle furnace. The temperature is slowly brought to 350° C and ashed for
at least 4 hours. After cooling, the beaker is weighed to obtain the net
ash weight, ’




The ashed sample is ground thoroughly with a mortar and pestle and blended.
Depending on the total amount of ash recovered, a tared 2 inch or 3 inch
plastic dish is filled with the blended sample. The filled plastic dish is
weighed and the aliquot weight recorded. The plastic dish containing the

sample is sealed with vinyl tape and heat sealed in a plastic bag before
" analysis by gamma spectrometry.

Samples are counted on high-resolution gamma spectrometry detectors and
4,096-channel spectra are accumulated on Canberra Series 85 multichannel

-analyzers (MCAs). Detectors are individually calibrated for each geometry.

Spectral analysis is performed on a PDP 11/44 computer using the Spectran-F

. data analysis software.

Analysis of Fish Samples By Gamma Spectrometry

Only the edible portions of .fish samples are analyzed by gamma
spectrometry: Samples are filleted and the inedible portions discarded.
The aliquot of the sample to be analyzed is transferred to a Siean, tared
container and dried in a drying oven for 24 hours at about 110~ C.

After reweighing to obtain the net dry weight, the sample 1is ground and
blended to obtain a homogenous sample. A clean, tared 3-inch dish is
filled with the sample. Filling is accomplished in several increments,
followed by shaking and 1ightly tapping the bottom of the dish on the bench»
top to help settle the sample between additions. The dish is filled to
within 7 mm of the top and reweighed to calculate the net weight. The dish
is sealed with vinyl tape and heat sealed in a plastic bag before analysis
by gamma spectrometry.

Samples are counted on high-resolution gamma spectrometry detectors and
4,096-channel spectra are accumulated on Canberra Series 85 multichannel
analyzers (MCAs). Spectral analysis is performed on a PDP 11/44 computer
using the Spectran-F data analysis software.

Calculation of Gamma Emitters

Activities, errors and sensitivities are calculated from the following
equations:

SC - BC

E*V *T % 2,22 % AB * exp(~-A* dt)

ACT

» 2 * SQRT(SC + BC)

ERR

E*V *T* 2,22 *%AB *exp(-A* dt)

4.66 * SQRT(BK)

E*V *T*2,22 % AB * exp(-A* dt)

LLD




ERR

LLD
SC

BC

BK

2,22
AB

dt

Activity measured in.the sample in pCi per unit mass or volume

the two standard deviation error of the analysis, in pCi per
unit mass or volume, as calculated from counting statistics

lower limit of detection in pCi per unit mass or volume

gross counts accumulated in the photopeak of interest in "T"
minutes

background counts accumulated under the photopeak of interest
in "T" minutes, estimated from the countrate in four baseline

‘channels on each side of the photopeak and the width of the

photopeak

background counts accumulated at the energy of interest in "T"
minutes, estimated for the number of baseline channels expected
for a photppeak at that energy

coﬁnting efficiency in counts per 'disintegration at the energy
of the photopeak

sample size in units of mass or volume
time in minutes for which the sample was counted
number of disintegrations per minute per picocurie

number of gamma photons with the energy of the photopeak
produced per distintegration of the parent isotope

radioactive-decay constant for the particular radionuclide
in the reciprocal of the units of dt l

elapsed time between sample collection and counting

A11 data analysis is performed on a DEC PDP 11/44 computer system. High
resolution gamma spectra are analyzed utilizing Spectran F, the calculation

model developed by Canberra Industries, Inc. for the analysis of GeLi and
HpGe spectra.
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Analysis of Charcoal Adsorption Cartridges for I-131

Charcoal cartridges are screened in a custom geometry. Samples are
inserted in the holder with the intake side against the detector. Analysis
is by high resolution gamma specfrometry. A multiple cartridge spectrum is
accumulated as part of the. "initial screening. If pno I-131 activity is
observed then all of the charcoal cartridge I-131 values are LLDs. These

values are 1individually calculated for each cartridge .using 1its own
collection volume. . .

If any I-131 activity is observed in the screening spectrum, then each
cartridge 1is counted and analyzed separately by high resolution gamma
spectrometry.

Samples are counted on high-resolution gamma spectrometry detectors and
4,096-channel spectra are accumulated on Canberra Series 85 multichannel
analyzers (MCAs). Spectral analysis is performed on a PDP 11/44 ¢omputer
using the Spectran-F data analysis software,

Determination of Tritium in Water by Liquid Scintillation Counting

A distilled water blank and current reference standard are processed with
each batch,of samples.

A clean dry distillation flask is grepared and the flaék is rinsed with the
sample, Approximately 50 milliliters of the sample are poured into the

flask and distillation is begun. The first 5 milliliters of the distillate
is discarded. Approximately 25 milliliters are then distilled into a new
polyethylene bottle. ’

The samples are prepared for counting under dim incandescent, preferably
red 1ight, not -under fluorescent 1ight. Exactly 8 milliliters of the
distilled unknown sample are pipetted into a scintillation vial., At least
two HTO standard spiked samples and two blanks are prepared with each batch
of samples. One of each is counted before and after the unknown samples.

Eleven milliliters of the liquid scintillation cocktail are added and the
vial contents are well mixed. The samples are stored in the dark 24 hours
before counting to minimize chemiluminescence and to obtain better
reproducibilty. Samples may be loaded immediately and the first 24 hours

of counting data rejected. Samples are counted in a 1liquid scintillation
counter for 1200 minutes.

N
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Calculation of Tritium Activities

Activities, errors and sensitivities are calculated from the following

equations:
SC - BC
ACT = =smmrmemm e c e e
E * V *T * 2,22 * exp( -0.05635 * dt)
2 * SQRT(SC + BC)
ERR = ===-- -
E* Y *T* 222 * exp(~-0.05635 * dt)
4,66 * SQRT(BC)
LLD = =====m-w- et ettt
E*V *T* 2,22 * exp(-0.05635 * dt)
where

ACT = Activity measured in the sample in pCi per Tliter

ERR = the two standard deviation error of the analysis, in pCi per
Titer, as calculated from counting statistics

LLD = lower limit of detection, as defined above, in pCi per liter
SC = sample counts accumulated in "T" minutes
BC = blank counts accumulated in "T" minutes

E = counting efficiency in counts per disintegration, determined
from standards counted in the same batch

Y = sample size in liters
T = time in minutes for which the sample was counted
2.22 = number of disintegrations per:minute per picocurie

0.05635 = radioactive-decay constant for tritium in units of rec1proca1
years

dt = elapsed time between sample collection and counting in years

A11 data analysis is performed on a DEC PDP 11/44 computer system. The
programs used for the computation of results, errors and LLDs for

non-spectrometric analyses were written inhouse and are documented as
required by the ESD QA manual. )
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Determination of I-131 in Milk or Water by Gas Proportional Counting

A one_liter powdered milk or water blank and the current reference standard
in milk or water is processed with each batch of samples, )

A four Titer aliquot of the sample " is transferred to a suitaﬁ]& sized
container, and standardized iodide carrier are added. After stirring for a

minimum of 5 minutes, 5 grams of sodium bisulphite is added to each .aliquot
for analysis. .

A water-slurried, anion exchange resin (100 milliliters) in chloride form
is added to each container. The samples are then stirred vigorously
overnight, After stirring for a minimum of 12 hours, the stirring bars are
removed and the resin allowed to settle to the bottom of the beaker for ten
minutes. The milk/water samples are carefully decanted and retained for
possible .use in other analyses. Blank and reference solutions are
discarded directly., The resins are washed with distilled water and
transferred to an appropriately sized beaker and saved.

While stirring, a 100 milliliter aliquot of 4-6% NaOC1 1is added to the
resin, Stirring is continued vigorously for 15 minutes. Then the resin is
filtered and the filtrate is saved. This is repeated with a second 100
milliliters aliquot of NaOCl. The filtrates are combined and the resin is
discarded. )

The filtrates are transferred to separatory funnels, acidified, and
hydroxylamine hydrochloride added. The solutions are extracted twice with

100 mil1liliters of CCl4. Both 6014 phases are combined and the the aqueous
phase is discarded.

The combined organic phases are back-extracted with deionized water and
NaHSO;,  After separation, the organic phase is discarded, and the aqueous
phase is transferred to a clean 50 milliliters centrifuge tube.

Cul 1is precipitated by adding CuCl and adjusting the pH to between 2.5 and
2.7 with dilute HC1 or dilute NH40OH. The precipitate is centrifuged and
rinsed twice with deionized water. It is then quantitatively transferred
to a tared, 2 inch diameter, ringed, stainless steel planchet.

The planchet is dried; reweighed to determine the chemical recovery; and
counted on a gas proportional counter for 300 minutes.
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Calculation of lodine-131 Activities

Activities, errors and sensitivities are calculated from the following
equations:

SC - BC
ACT = ==mmmmmemcm e e e n e e e e m e e e
E*V *T %222 %Y *exp(-0.08621 * dt)
2 * SQRT(SC + BC) ,
ERR = =-eccmcccnccnana -- -- -
E*XV *T* 2,22 *%Y * exp(~-0.08621 * dt)
4,66 * SQRT(BC)
LLD = ===cemememmm e e -
E*V *T * 2,22 %Y *exp(-0.08621 * dt)
where
ACT = Activity measured in the sample in pCi per unit mass or volume
ERR = the two standard deviation error of the analysis, in pCi per
: unit mass or volume, as calculated from counting statistics
LLD = lower limit of detection, as defined above, in pCi per
unit mass or volume
SC = sample counts accumulated in "T" minutes
BC = blank counts accumulated in "T"/minutes
E = counting efficiency in counts per disintegration
Y = sample size in units of mass or volume
T = t}me in minutes for which the sample was counted
2.22 - = pumber of disintegrations per minute per picocurie
Y = fractional radiochemical yield
0.08621 = radioactive-decay constant for iodine-131 in units of
reciprocal days
dt = elapsed time between sample collection and counting in days

A11 data analysis is performed on a DEC PDP 11/44 computer system. The
programs used .for the computation of results, errors and LLDs for

non-spectrometric analyses were written inhouse and are documented as
required by the ESD QA manual.
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Preparation and Analysis of CaS0,(Dy) TLDs

Dosimeters are kept as clean as possible and properly stored between
exposures, Before use in a field cycle, dosimeters are checked for

physical damage and cleanliness. Damaged or badly stained TLDs are not
used.

The dosimeters are placed on a glass dish and inserted into a preheated
oven for annealing. TLDs are annealed for at least 1 hour. After removal
from the oven the dosimeters are cooled to room temperature. During

cooling and packaging the annealed dosimeters are not exposed to
fluorescent light.

Individual dosimeters are placed in black polyethylene pouches and sealed.
Each individual bag is 1labeled with the dosimeter number(s). Two
dosimeters may be placed in the bag to obtain a duplicate exposure rate
measurement, The plastic bag is inserted into a PB-2 badge with readout
area one at the top. The PB-2 badges. are closed and Tlabeled with the
customer name or code, the sampling location, and the exposure period for
which the TLD is being placed.

On their return, TLDs are read immediately. If they cannot be read the
same day, the TLDs are stored in a lead shield, If possible, all TLDs from
a given set are read on the same day.

TLDs are read in a model 8300 TLD reader after performance ‘of required
calibration checks and gain adjustments to ensure that standard readout
conditions are present. ’

Each of the TLD* readings are corrected for the individually obtained
calibration factors, and for intransit exposure. The intransit exposure is
obtained from a set of TLDs prepared and shipped with the field dosimeters
and stored in a lead pig for the duration of the field exposure.
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TLD exposures are calculated from the following equations:

where:

EXT

NIT

EXR

ERT

ERR

EXT

" ERT

EXR
ERR

CR

NIT

GIT
LP
TP
11

EXT/TD

4
2 E,CR, = NIT

X
§=1[GIT“ CR, ~(LP * TP)]

X

]

4 . X )
2 2
fﬂ(EnCRn‘EXT) s §= [6IT, CR, =(LP * TP)-NIT]

3 %=1

ERT/TD

integrated net exposure for the exposure period in mR
two standard deviation of integrated exposure in mR
net exposure rate to the TLD in mR/day

two standard deviation eéror in mR/day

exposure readout of area, n

calibration factor of area, n

net intransit exposure after correctlon for exposure in
the lead pig .

exposure readout of area n for the intransit TLD
known exposure rate in lead pig in mR/day
number of days the intransit TLDs were in the lead pig

number of days the samples TLDs were in the field
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APPENDIX C
DATA REPORTING CONVENTIONS

A1l results from RMC analyses and NUS analyses are reported to two
significant figures. Errors are reported to the same decimal place as the

result. If the error has no digit before the third figure in the result, the
error is rounded up to the second significant figure. If the error is less
than 10% of the result, an error of 10% of the result is reported. Detection
limits are rounded to one significant figure, unless the first figure is a

one. If the first figure is a one, the detection limit 1is rounded to two
significant figures.

In the tables presenting analytical measurements, the ca]cu]gted value is
reported with the counting error of 2 standard deviations (2s) derived from a
statistical analysis of both the sample and background count rates. The
precision of the results 1is influenced by the size of, the sample, the
background count rate, and the method used to round off the value obtained to
reflect its degree of significance. For the results of gamma spectrometric
analysis, the precision is also influenced by the composition and
concentrations of the radionuclides in the sample, the size of the sample, and
the assumptions used in selecting the radionuclides to be quantitatively
determined. The 2s error for the net counting rate is-- i

R R
S
25 = 2y = + -2
ts ty
where

Rs = sample counting rate

Rb = background counting rate

tg = sample counting time

ty, = background counting time



If any radioactivity measurement on a given sample is not statistically
_ significant (i.e., the 2s counting error is equal to or greater than the net
measured value), then that form of radiocactivity is defined as "not detected"
in the sample.

Results reported as less than (LT) are below the lower limit of detection
(LLD). The LLD 1is defined as the sma11est”concentration of radioactive
material in a sample that will yield a net count (above system background)
with a 95 percent probability of detection and with only a 5 percent
probability of falsely concluding that a blank observation represents a "real"
signal.

~

For a measurement system that may include radiochemical separation--

4, 665b
D =
(E)(V)(2.22)(Y) (exp(-A At))

where

LLD = Tower limit of detection, as defined above, in pCi per unit
mass or volume

S, = standard deviation of the background counting rate or of
the counting rate of a blank sample, as appropriate, in
.counts per minute

E = counting efficiency in counts per disintegration

Y = sample size in units of mass or volume

2,22 = number of disintegrations per minute per picocurie

Y = fractional radiochemical yield, when applicable

A = radioactive-decay constant for the particular radibnuc]ide

in units of reciprocal time

At = elapsed time between sample collection and counting




The following are definitions of statistical terms used in analyses and
reporting of environmental-monitoring results:

.

1. Mean (or averaée or arithmetic mean). A measure of the central value
of a set; the sum of all values in a set divided by the number of

value's in that set. The mean is expressed as follows:

n
X = (X1 Xy k.. xn)/n =1'§1' Xi/n

Precision. The reproducibility of measurements within a set; the

scatter or dispersion of a set about its central value.

Measures of precision with a set.

c.

Standard deviation. The precision with which the values of a set
are measured; the square root of the value yielded by division

of the sum of squares of deviations of individual values from the
mean by one less than the number of values in the set. The
standard deviation, s, is expressed as follows:

L =12
s = b (X; - X)%/(n-1)
i=1

The standard deviation has the same units as the result. It
becomes a more reliable expression of precision as n becomes
larger. When the measurements are independent and normally
distributed, the most useful statistics are the mean for the
central value and the standard deviation for the dispersion.

Relative standard deviation. The standard deviation expressed as
a fraction of the mean, s/X. It is sometimes multiplied by 100
and expressed as a percentage.

Range. The difference in magnitude between the highest and the
towest values in a set. Instead of a single value, the actual
limits (i.e., minimum value/maximum value) are sometimes

expressed, C-3
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PROGRAM SUMMARY

Since April 1972 Radiation Management Corporation (RMC) has conducted the Pre-
operational Radiological Environmental Monitoring Program (REMP) for Pennsylvania
Power and Light Company (PP&L) at the Susquehanna Steam Electric Station (SES).

On September 10, 1982, Unit #1 of the Susquehanna SES became critical, thereby
initiating the operational phase of the program.

This report presents the analytical results for samples taken during the opera-
tional period of 1982. A total of 1139 analyses on 735 samples including direct
radiation, surface water, well water, potable water, sediment, air particulates,
air iodine, precipitation, milk, fish, food products, meat, game and pasture grass
were performed from September to December 1982.

A variety of radionuclides, hoth naturally occurring and man-made, were detec-
ted in the environs of the Susquehanna SES. Haturally occurring radionuclides were
found at levels expected for that environment. The man-made radionuclides found,
primarily in air particulates, precipitation and pasture grass, vere the fission
products typically found in nuclear weapon test fallout. These nuclides vere
detected at Tevels which were similar to-those found in the preoperational phase
of the program. HNo other unusual radionuclide concentrations or ambient radiation
levels were observed as part of the routine environmental surveillance program.
Results from indicator locations compared favorably to results from control loca-
tions. :

It is concluded that the radiological characteristics of the environment
surrounding Susquehanna SES were not affected by the operation of the station.







INTRODUCTION

The Susquehanna SES will contain 2 BWR generating units, each with a capacity
of about 1050 MWe. Unit #1 achieved initial criticality on September 10, 1982.
Unit #2 is scheduled for initial criticality in 1984.. This site is located on a
1075 acre tract along the Susquehanna River, five miles northeast of Berwick in
Salem Township, Luzerne County, Pennsylvania.

!

The area surrounding the site can generally be characterized as rural, with
forest and agricultural lands predominating. More specific information on the dem-
ography, hydrology, meteorology and land use characteristics of the local area may
be found in the Environmental Report(1), the Safety Analysis Report(2) and the Draft
Environmental Statement - 0.L. (3) for Susquehanna SES.

RMC has previously reported results for the preoperational radiological environ-
mental monitoring program (REMP) from 1972-1982 (4-14), the present document continues
the series with coverage for the operational period of 1982. It presents in detail
the type and number of samples collected, the analyses performed and the data generated.






PROGRAM

The preoperational REMP continued until September 1982 when initial criticality
of Unit #1 was achieved. At that time, the operational phase of the program was
instituted and will continue thereafter. The REMP was designed utilizing the guidance
in the Branch Technical Position to the Nuclear Regulatory Commission Regulatory
Guide 4.8, Rev. 1, Hovember 1979 (15) and ORP/SID 72-2, Environmental Radioactivity
- Surveillance Guide (16). The objectives of the operational radiological environmental
monitoring program are:

1. To identify, measure and evaluate existing radionuclides in the environs
of the Susquehanna SES site and any fluctuations in radioactivity levels
which may occur.

2. To determine whether any significant increase occurs in the concentration
of radionuclides in critical pathways.

3. To detect any changes in ambient radiation levels.

4, To verify that Susquehanna SES operations have no detrimental effects on the
health and safety of the public or on the environment.

5. To Tulfill the obligations of the Radiological Surveillance-Environmental
sections of the Environmental Technical Specifications for Susquehanna SES.

Samples for the 1982 REMP were taken from direct, waterborne, airborne and inges-
tion pathways with emphasis on those media which would yield data for the evaluation
of radiation dose to man. Specific sampling locations were chosen on the basis of
potential water use, site meteorology, local demography and land uses.

Environmental sampling locations were divided into two classes, indicator and
control. Indicator samples were those collected at locations which would be expected
to manifest station effects, if any, and were selected on the basis of distance from
the site, topography, hydrology, meteorology, demography and drainage characteristics.
Control samples were collected at locations which are expected to be unaffected by
station operation. )

Table 1 summarizes the Susquehanna REMP as performed in the operational period of
1982. Appendix A summarizes the results of the REMP analyses and compares indicator
and control location results. Appendix B describes the RMC coding system, which speci-
fies sample type and location. Included in Appendix B, Table B-1 gives the pertinent
information on individual sampling locations, while Maps B-1 and B-2 show the sampling
locations. The data for individual samples are presented in tabular form in Appendix C.
A synopsis of the analytical procedures used for the samples appears in Appendix D.
Appendix E contains the results of RMC's participation in the EPA inter-laboratory
gomparison program, Appendix F contains the results of demographic data surveys per-

ormed in 1982. '

Sample Collection

Waterborne pathways were examined by analyzing samples of surface water, ground
water, potable (drinking) water and sediment. Surface, ground and potable water sam-
ples viere collected in unused two gallon plastic containers weekly and monthly. Sus-
quehanna River sediment was also sampled.
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Airborne pathways were examined by analyzing air particulates, air iodine and
precipitation. Air particulates were collected weekly on Gelman type-A/E, glass
fiber filters with low volume air samplers. Air iodine was collected on one inch
deep Science Applications, Inc. charcoal cartridges. Air sample volumes were
measured with temperature-compensated dry-gas meters. Precipitation samples were
collected in unused two gallon plastic containers monthly.

Ingestion pathways were examined by analyzing samples of fish, milk, pasture

" grass, game and locally grown food products. Several species of fish samples were
collected in late summer at both the control and indicator locations, filleted and
frozen for shipment to RHC. Milk, food products and pasture grass vere purchased

directly from local farmers. Game samples were obtained by hunting.

Direct radiation measurements were made using thermoluminescent dosimeters (TLDs)
consisting of calcium sulfate doped with thulium ?CaSO (Tm)). The TLDs were placed
at locations designed to take advantage of local meteo@o]ogic and topographic charac-
teristics and population distribution characteristics.

Data Interpretation

The radioanalytical and direct radiation data collected during the preoperational
period of 1982, together with that collected previously, will be used as a baseline
with which the operational data may be compared. Several factors are important in
the interpretation of the data. These factors are discussed here to avoid repetition
in sections that follow.

Within the data tables (Appendix C) a 95% (*2 sigma) confidence interval is
supplied for each result above the lower limit of detection (LLD) with the exception
of strontium-89, ~90 analyses, which are reported as minimum detectable Tlevel (MDL).
Numerically, the LLD is equal to 4.66 times thie square root of the background counts.
The result is then divided by a dpm/picocurie conversion factor, the counting effi-
ciency, the background counting time and the sample volume. Whereas the MDL is
equal to 3 times the square root of the background counts. This result is then divided
by the dpm/picocurie conversion factor, the counter efficiency, the background counting
time and the sample aliquot (the exact specifications of the calcalations are noted in
Appendix D). The MDL or LLD is reported when the 2 sigma error exceeds 100% of the
calculated activity. The 2 sigma intervals represent the range of values into which
95% of repeated analyses of the same sample would fall. The LLD quoted for particu-
lar sample types (Table C-27) are nominal values. The actual LLD is calculated for
each sample analyzed and will show variability due to the amount of sample analyzed,
the length of time between sample collection and counting, the length of time a par-
ticular sample was counted and fluctuations in counting background.

It is characteristic of environmental monitoring data that many results occur at
or below the LLD. In this report, all results occurring at or below the relevant LLD
were reported as being "less than" the LLD value.

Results for each type of sample were grouped according to the analysis performed.
Averages and standard deviations of these results were calculated when applicable.
The calculated standard deviations of grouped data (by location or over time) repre-
sent sample rather than analytical variability. For these calculations any values
below LLD were considered to be at the LLD; thus these averages were biased high
and the corresponding standard deviations were biased low. Averages were not cal-
culated when a group of data was composed of many (>50%) LLD values.
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Program Exceptions

As the REMP for Susquehanna SES progressed in the operational period of 1982,
certain samples and analyses were inadvertently omitted from the schedule. These
exceptions are delineated, and the reasons for the omission stated. However, taking
into account all program exceptions, it should be noted that the operational period
of the 1982 Susquehanna SES REMP had a 98% completion rate.

Surface Water
1. Surface water was collected downstream in the river (weekly for a

monthly composite) in lieu of the discharge 1line sample until Novem-
ber at which time a composite sampler was installed on the discharge
line (hourly for a monthly composite). Surface water is being collected
upstream in the river (weekly for a monthly composite) until such time
that a composite sampler can be installed in the intake facility (hourly
for a monthly composite).

2. The monthly sample from location .6S5 for Hovember was lost in shipment.

3. The iodine-131 analysis for the monthly sample from location 5S8 for
tlovember was lost in processing. .

Well Water

Monthly samples from location 3S5 were discontinued after October because the
well pump is turned off during the winter months.

Drinking Water

One weekly sample for iodine-131 analysis from location 12H2 was lost in
analysis due to a detector malfunction.

Precipitation

Ho samples were received from locations 5S4 and 12G2 in July and August and
from Tocation 1D2 in July hecause the collection containers were broken.

Milk

No sample was available from locations 7C1 and 8D1 in September, November and
December because of the limited supply of goat milk.

Food Products

No samples were received from location 2H1 because none were available at
the time of collection.

TLD

No samples were received from locations 4S3, 2F1 and 7F1 for the fourth quarter
due to a loss in the field.
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- Program Changes

One addition to the program was made in the operational period of 1982. This was
added in order to better reflect any changes in radioactivity levels during Susque-
hanna SES operation. This change is noted below.

One well water location 12E4 was added in Hovember for monthly collection.




RESULTS AND DISCUSSION

A1 environmental samples and TLDs were analyzed by standard RUC analytical pro-
cedures (17). A synopsis of these procedures appears in Appendix D. Since the preci-
sion-and accuracy of the analytical results is of paramount importance, RMC devoted a

"'fraction (usually 15-20%) of all analyses to quality control including process quality

control, instrument quality control, inter-laboratory cross-check analyses and compre-
hensive data review. The results of RMC's QC program for 1982 are included in a sepa-
rate RMC report (18). One important aspect in maintaining laboratory quality control
is RMC's participation in the United States Environmental Protection Agency (USEPA)
inter-laboratory comparison program. This data appears in RMC's annual QC report and
is also presented as Appendix E to this report.

The analytical results of the 1982 REMP have been divided into four categories:
waterborne, airborne, ingestion and direct radiation. The individual samples and anal-
yses within each category provide an adequate means of estimating radiation doses to
individuals from the principal pathways. The analytical results for the operational
period of the 1982 program are summarized in Appendix A. The data for individual sam-
ples are presented in tabular form in Appendix C. The sensitivities stated in the
Branch Technical Position.were met for all samples (15).

Waterbome Pathway

The waterborne pathways of exposure from Susquehanna SES were evaluated by anal-
yzing samples of surface water, well water, potable water and sediment.

Surface Water (Tables C-1, C-2, C-3 and C-4)

The Susquehanna River was sampled monthly at seven locations. Daily grab samples
were collected at 12H1 (Merck Company) then composited into a monthly sample. HMonthly
samples were also composited from weekly grabs at location 558 (under the power Tine)
and Tocation 6S5 (outfall area). Monthly grab samples were collected at location 1D3
(Mocanaqua Substation), location 13E1 (Glen Brook Reservoir), location 12F1 (Berwick
Bridge) and Tocation 12G2 (between Bloomsburg and Berwick). Monthly surface water
samples were analyzed for gross beta, gamma emitters and iodine-131. Quarterly com-
posites were analyzed for tritium, strontium-89 and -90. A monthly effluent water
grab sample was collected at location 1D5 (Shickshinny Sewage Treatment facility)
for iodine-131 analysis. .

Weekly grab samples were collected for one week from locations 1D3, 12F1, 2F2
(Retreat Bridge), 3G1 (Lower Bridge Plymouth) 362 (Manticoke Bridge) and 3G5 (Market
Street Bridge) and weekly composite samples were collected from locations 558 and 12H1
in order to study the occurrence of detectable concentrations of iodine-~131 in the
river water. This sampling was discontinued after the September 7, 1983 collection.

Analysis for beta emitters in samples of surface water showed detectable activity
in twenty-three of twenty-seven samples, with results ranging from 1.3 to 5.3 pico-
curies/liter. The gross beta results were consistent with the data previously obtained
from the preoperational period of 1972 to August 1982.

No gamma emitting nuclides were detected in any surface water samples. Typical
LLDs are found in Table C-27.
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Positive iodine results in surface water vere reported in two of thirty-seven
samples with values ranging from 0.08 to 0.3 picocuries/liter. lodine-131 has been
?bserv§d in surface water sporadically during the preoperational period of the REMP

11-14).

The analysis of tritium in surface water showed detectable activity in four of
fourteen samples with results ranging from 68 to 167 picocuries/liter. This is well
below the action level of 20,000 picocuries/liter as quoted in the Branch Technical
Position (15). The average tritium concentrations in surface water samples show a
gradual decline for the period 1973 to 1982. This is likely the result of a reduction
in atmospheric tritium from nuclear detonations. Average tritium concentrations for
all locations since 1973 were graphed in Figure 1. Positive tritium results are re-
ported when the 2 sigma counting error is less than the result. In some cases, this
may cause positive results to be reported, which are lower than the calculated LLDs.
For clarification of the method of calculation, see Appendix D, Analysis of Water
Samples for Tritium.

Levels of strontium-89 were below MDL (0.3 to 0.5 picocuries/liter) in all
fourteen samples. Levels of detectable strontium-90 ranged from 0.3 to 0.6 pico-
curies/liter in six of the fourteen samples. The MDL values ranged from 0.3 to 0.4
picocuries/liter, .

Well Water (Tables C-5, C-6 and C-7)

Hine wells, the Services and Administration Building (2S5), the Energy Informa-
tion Center (2S6), the Riverlands Security Office (3S5), the peach stand on-site (4S2),
the Training Center (4S4), the EOF Building (11S5), the Serafin Farm (15A4), the Berwick
Hospital (12E4) and the Berwick Water Co. (12F3), were sampled monthly. Gross beta and
gamma analyses were performed on the monthly samples. Gross alpha and tritium analyses
' were performed on quarterly composites of monthly grab samples.

Gross beta results showed positive values in nineteen of thirty-two samples with
results ranging from 1.5 to 5.8 picocuries/liter. LLDs ranged from 1.7 to 2.6 pico-
curies/liter.

No gamma emitting nuclides were detected in any well water samples.

Five of seventeen gross alpha analyses showed detectable activities of 1.2 to
2.5 picocuries/liter. LLDs ranged from 1.0 to 1.9 picocuries/liter.

Eight ofsevanteen samples showed positive tritium results ranging from 76 to
152 picocuries/1liter with LLDs ranging from 108 to 120 picocuries/Titer.

Positive results for gross beta, gross alpha and tritium compare closely to the
Eespegtive LLDs for those analyses and to results found in the preoperational reports
4-14).

Potable (Drinking) Water (Tables C-8, C-9 and C-10)

' Potable water was sampled monthly at two locations, the Berwick Water Company
" (12F3) and the Danville Water Company (12H2). In addition, weekly samples were col-
lected from 1pcation 12H2 for iodine-~131 analysis. Gross beta and gamma emitters were
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analyzed monthly. Strontium-89 and -90 were analyzed as quarterly composites. Gross
alpha and tritium were analyzed as quarterly composites for location 12F3 and monthly
for location 12H2.

Five of eight samples showed positive gross beta results ranging from 1.9 to
4.0 picocuries/Titer and averaging 2.9 picocuries/liter. A1l results from all gamma
emitting nuclides were less.than LLD.

A11 samples analyzed for iodine~131 were below the LLD. LLDs ranged from 0.07
to 1.0 picocuries/Titer. H

One sample of six analyzed for gross alpha showed a positive activity of 1.2
picocuries/T1iter, The LLDs ranged from 1.2 to 1.4 picocuries/liter. These results
compare favorably to the EPA drinking water action level of 15 picocuries/liter for
gross alpha (19).

Two of six samples analyzed showed positive tritium results of 83 and 114 pico-
curies/liter, with LLDs ranging from 108 to 144 picocuries/liter for the others. The
results fall below the EPA tritium action level of 20,000 picocuries/liter for drinking
water (19). The tritium results, for potable water, were consistent with results for
tritium observed in surface water of the Susquehanna River.

A11 results for strontium-89 were below the MDL of 0.3 to 0.9 picocuries/liter.
One detectable concentration of strontium-90 (0.4 picocuries/liter) was observed in
four samples. The MDL values ranged from 0.3 to 0.5 picocuries/liter.

Sediment (Tables C-11 and C-12)

Sediment samples were taken in September for the second semiannual period. Sam-
ples were taken from five locations in the Susquehanna River. These were Bell Bend

" (7B), downstream near Hess Island (11C) and the old Berwick test track (12F) and

upstream near Gould Island (2B) and between Shickshinny and the former State Hospital

(25).908amp1es were analyzed for gamma emitting nuclides, gross alpha, strontium-89

and -90, .

Naturally-occurring potassium-40, radium-226 and thorium-232 were detected in
all samples. Beryllium-7, from cosmic ray activity, was also observed in one of
the five samples analyzed. Cesium-137 was detected in all samples, with levels
ranging from 0.05 to 0.20 picocuries/gram(dry).

Gross alpha analyses showed positive values for all six samples, ranging from
6.0 to 9.5 picocuries/gram(dry). All strontium-89 results were below the MDL of
0.2 picocuries/gram(dry). Three of five samples showed positive strontium-90 results
ranging from 0.02 to 0.52 picocuries/gram(dry). The other results were below the MDL
(0.04 picocuries/gram(dny)g

Airbome Pathway

The airborne pathways of exposure from Susquehanna SES were evaluated by analyzing
samples of air particulates, air iodine cartridges and precipitation. Samples of air
were collected at eleven locations; the Information Center (2S2), the biological labo-
ratory (554), the Golomb House (11S2), the transmission 1ine at site 15 (1554), the
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transmission 1ine east of route 11 (9B1), the Mocanaqua Substation (1D2),. near Pond
Hi11 (3D1), the Berwick Hospital (12E1), the Hazelton Chem Lab (7Gl), at Bloomsburg
(12G1) and the PP&L roof in Allentown (7H1). Air filters were analyzed weekly for
gross beta and quarterly for gamma emitters, gross alpha and strontium-89 and -90.
Air iodine was collected on charcoal cartridges in series with the air particulate
filter at all locations. The charcoal cartridges have an efficiency of removal of
elemental iodine of 99%. Precipitation samples were collected monthly from locations
5S4, 1152, 1D2 and 12G1 and composited and analyzed quarterly for tritium and.gamma

| emitters. ‘

Air Particulates (Tables C-13, C-14 and C-15)

The gross beta concentration of each sample was determined weekly. These con-
centrations ranged from 0.009 to 0.034 picocuries/cubic meter in all samples. The
annual average for all indicator stations was 0.018 picocuries/cubic meter and for
all control stations was 0.017 picocuries/cubic meter. Figure 2 shows graphically
the gross beta activity in air particulates for 1982. Figure 3 compares preopera-
tional data to data obtained during the operational period of 1982.

Quarterly composites of air particuiate filters from each location were analyzed
by gamma spectrometry. Beryllium-7 was detected in all twenty-iwo samples. The
presence of beryllium-7 throughout the year can be attributed to cosmic ray activity.

Gross alpha analyses of quarterly composites showed positive results in all
twenty-two samples with values ranging from 0.0019 to 0.0093 picocuries/cubic meter
with the average being 0.0039 picocuries/cubic meter.

The strontium-89 analyses performed on the quarterly composites showed all re-
sults to be less than the MDL. The MDLs for strontium-89 ranged between 0.0001 and
0.0006 picocuries/cubic meter. Detectable activities of strontium-90 were detected
in six of twenty-two samples ranging from 0.00008 to 0.00015 picocuries/cubic meter.
MDLs ranged from 0.00007 to 0.0002 picocuries/cubic meter.

Gross beta, gamma spectromethy, gross alpha, strontium-89 and -90 results com-
pared favorably to preoperational data (4-14).

Air Iodine (Table C-16)

Of the 198 air samples analyzed for iodine-131, all were below the LLD. The
detection 1imit for all analyses ranged from 0.004 to 0.034 picocuries/cubic meter.

Precipitation (Table C-17)

A11 eight samples analyzed for tritium were less than LLD (151 picocuries/liter).
Beryllium-7, from cosmic radiation, was observed in six samples ranging from 8.6 to
110 picocuries/liter. A1l other gamma emitting nuclides were less than LLD.

‘Ingestion Pathway

Potential ingestion pathways of exposure for Susquehanna SES were evaluated by
analyzing samples of milk, fish, food products, meat, game and pasture grass.
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Milk (Tables C-18, C-19 and C-20)

Cow milk samples were collected monthly from eight locations; 12B2, 12B3, 6C1,
10p1, 12D2, 5E1, 13E3 and 10Gl. Samples were collected semi-monthly in September ,
and October from locations 12B2, 5E1, 13E3 and 10Gl. Each monthly sample was analyzed
for iodine-131, strontium-89 and -90 and gamma emitters. The additional samples were
analyzed for iodine-131 and gamma emitters only.

A11 of the forty samples analyzed for iodine-131 were below the LLD. The LLDs
ranged from 0.07 to 0.4 picocuries/liter.

Potassium-40, as determined by gamma spectrometry, was found in all milk samples
with levels ranging from 1000 to 1500 picocuries/liter. Cesium-137 was found in thirty
of forty-two samples with Tlevels ranging from 1.1 to 3.7 picocuries/liter.

Strontium-89 was below the MDL in all thirty-two samples. The range of MDL values
for strontium-89 was 1.0 to 8.3 picocuries/liter. The concentration of strontium-90
was positive in all thirty-two samples analyzed and averaged 5.9 picocuries/liter.

Due to the twenty-eight year half-1ife and biological assimilation, strontium-90
can be expected to remain long after routine atmospheric testing has ceased. A1l
strontium-89 and -90 analysis chemical yields have been verified by atomic absorp-
tion to determine calcium interference.

Goat milk was sampled at two locations quarterly, or more frequently if suffi-
cient milk was available. Goat milk was analyzed for iodine-131 only. Two samples
were collected with results of less than 0.1 and less than 0.4 picocuries/liter.

Fish (Table C-21)

Fish was collected from two locations. Three to seven fish of each species,
enough to obtain one to two kilograms of filets, were collected at each location.
The species included were: walleye, white sucker and channel catfish. Analysis of
the Tlgsh for. gamma emitters and strontium-89, -90 was performed on each species
sampled.

Gamma spectrometry was performed on the flesh portions of fish samples. MNaturally-
occurring potassium-40 was detected in all six samples with results ranging from 2.6
to 4.0 picocuries/gram(wet). Cesium-137 was detected in two samples with results of
0.009 to 0.014 picocuries/gram(wet). These results were consistent with those pre-
viously found. The cesium-137 observed can probably be attributed to nuclear weapons
testing fallout.

Strontium-89 was below the MDL (0.01 picocuries/gram(wet)) in all six samples.
Strontium-90 was observed in two samples with results of 0.005 and 0.013 picocuries/
gram(wet). MDLs ranged from 0.002 to 0.003 picocuries/gram(vet).

Food Products (Table €-22)
Gamma spectrometry was used to analyze various types of food products collected -
from local farmers within the vicinity of Susquehanna SES. These include apples,

honey, corn, cabbage, lettuce, potatoes, squash, spinach, string beans and tomatoes.
Naturally-occurring potassium-40 at levels of 0.8 to 7.4 picocuries/gram(wet) was
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found in all samples. Beryllium-7, from cosmic ray activity, was observed in three
leafy vegetable samples ranging from 0.5 to 1.8 picocuries/gram(wet). LLDs ranged
from 0.03 to 0.2 picocuries/gram(wet). Cesium-137 was found in one sample.

Meat (Table C-23)

Meat samples consisting of eggs, chicken and duck were collected from two local
farms. The flesh was analyzed for gamma emitters. HNaturally-occurring potassium-40
was detected.in all three samples, 1.0 to 3.9 picocuries/gram(wet). A1l other gamma
‘emitters were below the LLD.

1
Game (Table C-24) q

Four deer samples and six squirrel samples were collected in the winter and the
flesh was analyzed for gamma emitters. Naturally-occurring potassium-40 was found at
levels ranging from 2.2 to 4.6 picocuries/gramgwetg. Cesium-137 was also found at
concentrations of 0.018 to 2.4 picocuries/gram(wet) in all samples. These results
were consistent with cesium-137 concentrations found in game samples (especially
?qujrre1s) analyzed in previous years (7). A1l other nuclides searched for were

ess than LLD.

Pasture Grass (Table C-25)

Pasture grass was collected monthly at the closest farm (15A1). Pasture grass
samples from location 8D1 were collected when the goat milk was -unavailable. Each
sample was analyzed by gamma spectrometry. Potassium-40 was found in four of five
samples and ranged from 2.6 to 5.4 picocuries/gram(wet). One sample showed a
result of less than 5.0 picocuries/gram(wet) of potassium-40. Beryllium-7 was ob-
served in four samples with results ranging from 0.6 to 8.3 picocuries/gram(wet).
The presence of beryllium-7 can be attributed to cosmic radiation.

Direct Radiation (Table C-26)

Direct radiation measurements were made .on a quarterly basis. TLD packets were
placed at 67 locations on' and surrounding the Susquehanna SES. During the operational
period of 1982, 131 quarterly TLD packets were collected. Each packet included four
dosimeters for a total of 524 analyses.

A1l TLD results presented in this report have been normalized to a standard month
(30.4 days) to eliminate the apparent differences in data caused by variations. in
length of exposure period. The range of TLD results for indicator locations was 4.80
to 8.41 mrad/standard month and 4.28 to 7.40 mrad/standard month for control locations.
The TLD analyses yielded an average dose equivalent rate of 6.27 mrad/standard month
at all indicator locations, and an average dose equivalent rate of 5.95 mrad/standard
month at all control Tocations.

The projected annual dose from direct radiation computed from these results is 75°
mrads, or 75 mrem assuming a quality factor of 1, at indicator locations, and 71 mrad
or 71 mrem at the control Tocations. The EPA terrestrial and cosmic radiation dose
rate calculated for the Wilkes-Barre area is 82 mrem/year, neglecting any neutron con-
tribution (20). This compares favorably with the average TLD measured dose rate of
75 mrem/year for all stations. This difference is not unexpected since the EPA values
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are gross general averages for an area and do not take into consideration spec1f1c
terrestrial variations. The average dose rates for all monitoring locations since
1973 are plotted in Figure 4. The differences observed between locations or between
sampling periods were similar to those found previously (5-14).
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CONCLUSIONS

The Radiological Environmental Monitoring Program for Susquehanna SES was con-
ducted during 1982 as a continuation of the program initiated in 1972. The data col-
lected during the operational period of 1982 can be used for comparison with baseline
preoperational data.

The purpose of the Susquehanna SES REMP is:

1. To compare radio1ogica1 characteristics of the environs of Susquehanna
SES to preoperational data;

2. To assure that the media sampled and analyzed are sensitive to fluc-
tuations in the radiological characteristics of the Susquehanna SES
environs; and to assure that the program is responsive to station
radioeffluent discharge;

man.

3. To monitor potential critical pathways of station radioeffluent to
The operational period of the 1982 REMP compares favorably to the baseline

radiological characteristics for the vicinity of the Susquehanna SES established

between 1972 and August 1982. This is evident by the agreement of data from

analyses of the aquatic, atmospheric and terrestrial environments, as well as

monitoring of direct radiation. The sampling and analysis of these media reflect

the normal background radiation found in this environment.

The media sampled by the Susquehanna REMP are sensitive to radiological fluctua-

tions of the environment monitored. This is evident by the measured gradual decline

in the surface water concentration of tritium, primarily due to the decrease in atmos-

pheric nuclear detonations. Gross beta analyses of air particulates are sensitive

to atmospheric testing of nuclear weapons as can be seen in Figure 3. Iodine-~131

was observed in surface water samples throughout the operational period of the year.

The iodine~131 can be attributed to other sources of contamination of the river since

the presence of iodine-131 in surface water was detected prior to initial criticality

of Unit #1 (11-14). This instance indicates that the Susquehanna SES REMP is sensi-

tive to radiological fluctuations of the environment.
|
\
|

Environmental gamma radiation measurements were made using thermoluminescent dosi-
meters. Results from the indicator and control locations were found not to be signi-
ficantly different. Both indicator and control location results were similar to results
obtained during the preoperational period (5-14).

The media sampled by the Susquehanna REMP also monitors potential critical pathways
of station radioeffluent to man.

Monitoring of the waterborne pathway consisted of sampling surface water, well
water, potable water and sediment. These sample types were chosen to reflect the
characteristics of normal background radiation tor this medium. The airborne pathway
was monitored by filtering and analyzing the particulate matter, by passing filtered
air through a charcoal filter which was analyzed for the presence of iodine~131 and
by analysis of precipitation. The ingestion pathway was monitored by the sampling
and analysis of milk, fish, game,-various food products and pasture grass.
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The results obtained by analysis of these samples were consistent with previously
measured levels of radioactivity in their respective media (4-14).

The results obtained from analyses performed on the samples collected in the
vicinity of the Susquehanna SES were expected for this environment. The levels and
fluctuations of radioactivity detected are consistent with previously accumulated
preoperational REMP data (4-14).
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TABLE 1
SYNOPSIS OF THE SUSQUEHANNA SES RADIOLOGICAL EHVIRONMENTAL MONITORING PROGRAM
SEPTEMBER - DECEMBER 1982

SAMPLE SAMPLING HUMBER OF HUMBER MNIALYSIS ANALYSIS NUMBER
TYPE FREQUEHCY SAMPLING COLLECTED TYPE FREQUENCY PERFORMED
LOCATIONS

WATERBORNE PATHWAY
Surface Hater M 8 31 Gross Beta " 27
1-131 M -~ 30
Gamma i 27
H-3 Qc 14
Sr-89 qQc 14
Sr-90 qc 14
H 7 7 1-131 W 7
Well Water [{ 9 32 Gross Beta (] 32
- ; Gamma M 32
Gross Alpha qQc 17
Tritium Qc 17
Potable Water {] 2 8 Gross Beta 1 8
Gamma Il 8
Gross Alpha i1/Qc 6
Tritium f/QC 6
Sr-89 Qc 4
Sr-90 Qc 4
H 1 18 I1-131 W 17
Sediment SA 5 5 Gross Alpha SA 5
Gamma SA 5
Sr-89 SA 5
Sr-90 SA 5

AIRBORNE PATHWAY

Air Particulate 1] 11 198 Gross Beta W 198
Gross Alpha Qc 22
Garma qQc 22
Sr-89 qQc 22
Sr-90 Qc 22
Air Iodine ] 11 198 1-131 W 198
Precipitation 1] 4 19 Tritium qQC 8
Gamma Qc 8



TABLE 1 (cont.)
SYNOPSIS OF THE SUSQUEHANNA SES RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SEPTEMBER -~ DECEIBER 1982

SAMPLE SAMPLING HUMBER OF NUMBER AHALYSIS ANALYSIS HUMBER
TYPE FREQUENCY SAMPLING COLLECTED TYPE FREQUENCY PERFORMED
LOCATIONS

INGESTION PATHWAY ‘
Milk W/sH 8 40 I-131 H/SH 40

Garma 14/SH 40

Sr-89 M 32

7 Sr-90 M 32

£ coat Milk Q 2 2 1-131 Q 2
Fish (Flesh) SA 2 6 - Gamma SA 6
Sr-89 SA 6

Sr~90 SA 6

Food Products A 5 22 Gamma A 22
Maat & Poultry (Flesh) SA 2 3 Ganma SA 3
Game A 6 10 Garma A 10
Pasture Grass ] 2 5 Gamma It 5

DIRECT RADIATION

Dosimeters (TLDs) Q 67 131 Gamma Dose Q 131
rate

Total 735 1139
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FIG. 1 AVERAGE CONCENTRATIONS OF TRITIUM IN SURFACE HATER
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1973 THROUGH 1982

o 4 \y

”

$¢35F353%833y

D R T RN R ORI IR A n oy

THOHET IR T a T

2237839353

1973

19 74_

19_75_

1926 1927 _

19.78__

19.29.

1980

1981

19.82_




4

FIG. 2 GROSS BETA ACTIVITY IN AIR PARTICULATES
IN THE VICINITY ?FSZHE SUSQUEHANNA SES
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AVERAGE AMBIENT RADIATION LEVELS
IN THE YICINITY OF THE SUSQUEHANNA SES
1973 THROUGH 1982
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APPENDIX A
OPERATIOHAL ENVIROHMENTAL RADIOLOGICAL MONITORING PROGRAM AHNUAL SUISMARY

Susquehanna SES Docket No.: 50-387 & 50-388
Berwick Pa. September 1 to December 31, 1982
TYPE AND LOWER NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER LIMIT OF  ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAM CONTROL LOCATION  NONROUTINE
SAMPLED OF ANALYSES DETECTION HERH (2) HAME HEAN (2) MEAR (2 REPORTED
(WIT OF MEASUREMENT) PERFORMED (LLD)(1) RANGE DISTANCE & DIRECTION RANGE RANGE MEASUREMENTS
Surface Hater Gross Beta 27 1.9 3.0 (15/15) 1D3 3.9 mi N 3.5 (4/4) 2.9 (8/12) 0
(pCiN) (1.7-4.7) (2.1-5.3) (1.3-5.3),7
Gamma 27 - (0/15) N/A H/A - (0/12) ;. 0
I-131 37 0.08 0.? (1/16) 1262 17 mi HSH 0.6 (‘1;/16) 0.4 (5/21) 0
0.6 0. 0.
H-3 14 108 126 (3/8) 12H1 26 mi WSW 167 (1/2) 68 (1/6) 0
(80-167) (167) 68)
Sr-89 14 0.3 - (0/8) H/A N/A - (0/6) 0
Sr-90 14 0.3 0.5 (4/8) 12F1 5.3 mi WSH 0.6 (1/2) 0.4 (2/6) 0
(0.3-0.6) 0.6 (0.3-0.5)
12H1 26 mi WSW 0.6 (1/2)
Well Water Gross Beta 32 1.7 2.9 (16/28) 15A4 0.9 mi WW 4.4 (4/4) 2.3 (3/4) 0
{pCiN) (1.5-5.8) (2.7-5.8) (1.3-3.1)
Garma 32 - (0/28) H/A H/A - (0/4) 0
Gross Alpha 17 1.0 1.8 (4/15) 454 0.5 mi ENE 2.1 (272 1.4 (1/2) 0
(1.2-2.5) (1.7-2.5 (1.4
H-3 17 108 101 (7/15) 12E4 4.7 mi WSH 152 (1/2) 135 (1/2) 0
(76-152) (152) (135)
Potable Water Gross Beta 8 1.9 2.7 (3/4) 12F3 5.2 mi HSW 3.2 (2/4) 3.2 (2/4 0
{pCi/1) (1.9-3.4) (2.3-4.0) (2.3-4.0
Gamma 8 - (0/4) N/A /A - (0/4) 0
1-131 17 0.07 - (0/17) H/A /A tlo Control 0
- Samples
- (0/2) 0

Gross Alpha 6 1.2 l.% (1/9) 12H2 26 mi WSH 1.% (1/4)
1.2



APPENDIX A (cont.)
OPERATIOHAL ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUIIARY

Susquehanna SES Docket No.: 50-387 & 50-388
| Berwick, Pa. September 1 to December 31, 1982
TYPE AND LOWER NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER LIMIT OF  ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN  CONTROL LOCATION  HONROUTINE
SAMPLED OF ANALYSES DETECTION TEAN (2) —NRE — WEAW (2) FWEAR (2)  REPORTED
(WNIT OF MEASUREMENT) PERFORVED (LLp)(1) RANGE DISTANCE & DIRECTION RANGE RANGE MEASUREMENTS
Potable Water (cont.) H-3 6 108 83 (1/4) 12F3 5.2 mi WSH 114 (1/2) 114 (1/2) 0
(pCi/N) (83) (114) (113)
Sr-89 4 0.3 - (0/2) N/A N/A - (0/2) 0
Sr-90 4 0.3 0.4 (1/2) 12F3 5.2 mi WSH 0.4 (1/2) - (0/2) 0
(0.4) (0.4) -
Sediment Gamma 5
5 (pCi/g-dry) Be-7 0.3 2.{2(%3) 12F 6.9 mi HSH 2.72(;/1) 0.40(3/2) 0
K~40 8.9 (3/3) 12F 6.9 mi HSH 12 (1/1) 8.7 (2/2 0
(6.9-12) (i2) (8.1-9.3
Cs-137 0.1 (3/3). 12F 6.9 mi HSH 0.2 (1/1) 0.12 (2/2) 0
(0.05-0.2) 0.2 (0.08-0. 15)
Ra-226 0.6 (3/3) 12F 6.9 mi WSW 0.82 (1/1) 0.67 (2/2) 0
(0.46-0,82) (0.82) (0.61-0.72)
Th-232 0.8 (3/3) 12F 6.9 mi HSH 1.0 (1/1) 0.8 {2/2) 0
(0.6-1.0) (1.0 (0.79-0.8)
Gross Alpha 5 6.8 (3/3) 28 1.6 mi NNE 9.5 (1/1) 9.0 (2/2) 0
(6.0-7.8) (9.5) (8.5-9.5)
Sr-89 5 0.04 - (0/3) H/A N/A - (0/2) 0
Sr=90 5 0.04 0.19 (3/3) 12F 6.9 mi HSH 0.52 (1/1) - (0/2) 0
(0.02-0.52) {0.52) -
Air Particulates Gross Beta 198 18 (144/144) 7H1 47 mi SE 21 (18/18) 17 (54/54) 0
(1073 pci/nd) (9-34) (11-32) (9-32)
Gamma 22 .
Be-7 62 (16/16) 252 0.9 mi NNE 72 (2/2) 53 (6/6) 0
(31-80) (68-75) (3-73)
Gross Alpha 22 3.5 (16/16) 7H1 47 mi SE ’ 7.1 (2/2) 4.7 (6/6) 0
(1.9-2.6) (4.8-9.3) (2.5-9.3)
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APPENDIX A (cont.)
OPERATIONHAL ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANHUAL SUMIARY

Susquehanna SES Docket Ho.: 50-387 & 50-388
Berwick, Pa. September 1 to December 31, 1982
TYPE AND LOWER NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER LIMIT OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATION  NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN (2) NANE MEAN (2 MEAN (2 REPQRTED
(UNIT OF MEASUREMENT) PERFORMED (LLD)(1) RANGE DISTANCE & DIRECTION RINGE RANGE MEASUREMENTS
Air Particulates (cont.) Sr-89 22 0.1 - (0/16) H/A /A - (o/6) 0
(1073 pci/md) - d
Sr-90 22 0.07 0.10 (4/16) 102 4.0 mi N 0.15 (1/2) 0.09 (2/6) 0
(0.08-0.15) (0.15) (0.08-0.1)
Air Iodine 1-131 198 3.6 - (0/144) N/A H/A - (0/54) 0
(10"'3 pci/m3) - =
Precipitation H-3 8 140 - (0/6) N/A /A - (0/2) 0
(pcinN) - -
Gamma 8
Be-7 11 39 (5/6) 554 0.8 mi E 68 (2/2 8.6 (1/2) 0
(18-110) (25-110 (8.6)
Milk I-131 42 0.07 - (0/36) H/A N/A - (0/6) 0
(pCi/N) - -
Gamma 40
K~-40 1347 (34/34) 1202 3.7 mi WSH 1450 (4/4) 1300 (6/6) 0
(1000-1500 (1300-1500) ( 1200-~1400)
Cs~137 1.0 1.6 (23/34 12B3 2.0 mi HSW 2.5 (4/4 1.9 (5/6) 0
(1.1-3.7) (1.5-3.7 (1.4-2.8)
Sr-89 32 1.0 - (0/28) N/A H/A - (0/4) 0
Sr-90 kvl 5.7 (28/28) 1283 2.0 mi WSH 8.5 (4/4) 6.9 (4/4) 0
(1.6-12) (5.6-12) (4.9-8.8)
Fish Gamma 6
(pCi/g-wet) K-40 3.1 (3/3) 2H 30 mi NNE 3.6 (3/3 3.6 (3/3 0
(2.6-3.5) (3.3-4.0 (3.3-4.0
Cs-137 0.006 0.012 (2/3) IND 0.9-1.4 mi ESE 0.012 (2/3) - (0/3) 0
(0.009-0.014) {0.009-0.014) -
Sr-89 6 0.004 - (0/3) /A N/A - (0/3) 0
Sr-90 6 0.002 0.013 (1/3) IND 0.9-1.4 mi ESE 0.013 (1/3) 0.005 (1/3) 0
(0.013) (0.013) (0.005)



APPENDIX A (cont.)
OPERATIONAL ENVIRONNENTAL RADIOLOGICAL NONITORING PROGRAM ANNUAL SUIMMARY

Susquehanna SES Docket No.: 50-387 & 50-388
Berwick, Pa. September 1 to December 31, 1982
- TYPE AND LOWER NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER LIMIT OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST AHNUAL MEAN CONTROL LOCATION  NONROUTINE
SAMPLED - OF ANALYSES DETECTION MEAN (2) NHAVE HEAN 125 MEAN (2) REPORTED
(UNIT OF MEASUREMENT PERFORMED {LLD)(1) RANGE DISTANCE & DIRECTION RANGE RANGE MEASUREMENTS
Food Products Gamma 22
(pCi/g-wet) Be-7 0.03 1.0 (3/22) 1254 0.5 mi WSH 1.0 (3/11) Ho Control 0
(0.5-1.8) (0.5-1.8) Samples
K-40 2.4 (22/22) 1254 0.5 mi WSH 2.8 (11/11) Ho Control 0
(0.8-7.4) (1.1-7.4) Samples
Cs-137 0.003 0.06 (1/22) 782 1.5 mi SE 0.06 (1/2) Ho Control 0
(0.06) (0.06) Samples
Meat & Poultry (Flesh) Gamma 3
(pCi/g-wet) K-40 ° 2.5 (3/3 10D1 3.0 mi SSHW 3.9 (1/3) No Control 0
g (1.0-3.9 (3.9 Samples
Game (Flesh) Gamma 10
(pCi/g-wet) K-40 3.4 (10/10) 168 1.0-1.3 mi NNH 4.6 (1/1) No Control 0
(2.2-4.6) 4.6) Samples
Cs-137 1.1 (10/10) 168 1.0-1.3 mi NNW 2.4 (1/1) Ho Control 0
(0.018-2.4) (2.4) Samples
Pasture Grass Garmma 5 .
{pCi/g-vet) Be-7 0.4 3.3 (4/5 8D1 3.2 mi SSE 8.3 (1/1) llo Control 0
(0.6-8.3 8.3 Samples
K-40 5.0 3.7 (4/5) 15A1 0.9 mi NM 3.7 (4/4 Mo Control 0 \
(2.6-5.4) (2.6-5.4 Samples
Ambient Radiation TLD 131 6.27 (115/115) 654 0.2 mi ESE 7.74 (2/72) 5.95 (16/16) 0
(mrem/std. month) (5.01-8.41) (7.48-8.00) (4.28-7.42)

-~ - No detectable measurements were found.

(1) The LLDs quoted are the lowest actual LLD obtained in the various media during the reporting period. A typical gamma LLD was determined for
each searched for nuclide as found in Table C-27. Where all nuclides were LLD for a specific media, no LLD was listed. Strontium-89 and -90
are reported as minimum detectable levels (HDLs) rather than LLDs.

{2) Mean and range are based upon detectable measurements only. Fraction of detectable measurements is indicated in parentheses.

The mean (X) is defined as follows: X =Z X, Where: X, the activity of an individual measurement (i)

i
i=1 nunber of total measurements

nm~s

=
=
"

l | N . \}




APPENDIX B

Table B-~1 1ists the sampling locations and includes both the distance and direc-
tion from the Susquehanna SES and the media sampled at each location. Maps B-1 and
B-2 show the sampling locations with respect to the Susquehanna SES.

Sample Designation
Samples are identified by a three part code. The first two Tetters are the power

station identification code, in this case "SS" for Susquehanna Steam Electric Station.
The next three letters are for the media sampled.

AI0 = Air lodine GAD = Game, Deer

AQF = Fish GAS = Game, Squirrel

MS = Sediment GMK = Goat Milk

APT = Air Particulates IDM = Immersion Dose (TLD)
EWHA =  Effluent Water MLK = Milk

FPE = Food Products, Eggs PAS = Pasture Grass

FPF = Food Products, Fruit PUT = Potable later, Treated ~
FPH =  Food Products, Honey RWA = Precipitation

FPL = Food Products, Leafy Vegetables SWA = Surface Water

FPP = Food Products, Poultry WUA = Uell Hater

FPV = Food Products, Vegetables

The last four symbols are a location code based on direction and distance from
the site. Of these, the first two represent each of the 16 angular sectors of 22-1/2
degrees centered about the reactor site. Sector one is divided evenly by the north
axis and other sectors are numbered in a clockwise direction; i.e., 2=lNE, 3=HNE,
g;ENEé etc. The next digit is a Tetter which represents the radial distance from
e station:

Site(l) lTocation

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

4-5 miles off-site
5-10 miles off-site
10-20 miles off-site
>20 miles off-site

omm
nunn

DO™I>W!m
nuuwnn

The Tast number is the station numerical designation within each sector and
zone; e.g9., 1,2, 3, . . . .

(1) Site is defined as that area within PP&L's property boundary.

a7




TABLE B-1
SUSQUEHANNA SES RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS
1982

LOCATION A SAMPLE
CODE DESCRIPTION* TYPES

IND** 0.9-1.4 mile ESE, At or below Discharge Structure NF

152 0.2 mile N, Security Fence 1DM

2S2 0.9 mile NNE, Energy Information Center . APT,AIOQ,IDM

2S3 0.2 mile HNE, Security Fence - IDM

255 0.1 mile HNE, Service & Administration Bldg. WHA

256 0.9 mile NNE, Energy Information Center HHA

3S3 0.5 mile NE, Recreational Area : IDM

354 0.3 mile NE, Security Fence DM

355 0.9 mile NE, Riverlands Security Office HWA

356 1.0 mile NE, Riverlands Security Office FPV

451 1.0 mile ENE, Susquehanna River Flood Plain IDM

4s2 0.5 mile ENE, Site ~ Peach Stand WHA

453 0.2 mile ENE, Security Fence IDM

454 0.5 mile ENE, Training Center WA

551 0.8 mile E, North of Biological Consultants I

5S4 0.8 mile E, Vest of Biological Consultants APT,AIO0,IDM,RUA

557 0.2 mile E, Security Fence IDM

558 0.8 mile E, Area under power line SHA

6S4 0.2 mile ESE, Security Fence IDM

6S5 0.9 mile ESE, Outfall Area SHA

751 0.2 mile SE on 230 KV tower IDM

753 0.2 mile SE, Security Fence 1DH

7S5 0.4 mile SE, Southeast Garden FPV,FPL §1

8S2 0.2 mile SSE, Security Fence IDK

951 0.3 mile S, Security Fence 1DM

10S1 0.4 mile SSW, Security Fence IDM )
|

1152 0.4 mile SH, Golomb House APT,AIOLIDM,RUA 7

11S3 0.3 mile SW, Security Fence IDM ’

1185 0.5 mile SW, EOF Building HUA

12S3 0.4 mile WSW, Security Fence IDH

1254 0.5 mile WSW, EOF Garden FPV,FPL
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TABLE B-1 (cont.)
SUSQUEHANNA SES RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS

1982

LOCATION SAMPLE

CODE DESCRIPTION* TYPES
1352 0.4 mile W, Security Fence IDH
14S5 0.5 mile WIW, Site Boundary I1DM
1553 0.3 mile HW, Security Fence IDM
1554 0.6 mile NW, Transmission Corridor APT ,AIO0,IDM
16S1 0.3 mile NNW, Security Fence IDM
1A*** 0.3-1.0 mile N, Sybert's Hill Area GAS,GAD
1A1 0.6 mile N, Thomas Residence IDM
2A¥*** 0.4-1.0 mile HHE, Sybert's Hill Area GAS
6A3 0.6 mile ESE, State Police IDM
771 0.4 mile SE, Kline Residence IDM
11A2 0.6 mile SW, Shortz Residence 1D
15A%** 0.3-1.0 mile ilH, Sybert's Hill Area GAS
15A1 0.9 mile NW, Serafin Farm PAS
15A3 0.9 mile NW, Serafin Farm IDM
15A4 0.9 mile HW, Serafin Farm WHA
16A*** 0.3-1.0 mile NHNW, Sybert's Hill Area GAS
16A2 0.8 mile HHW, Rysinski Farm IDM
1B*** 1.0-1.3 miles N, Sybert's Hill Area GAS
2B**% 1.6 miles HNE, Gould Island AQS
2B3 1.3 miles HNE, Luzerne Outerwear IDM
TB¥* % 1.2 miles SE, Bell Bend AQS
782 1.5 miles SE, Heller's Orchard FPF,FPH
7B3 1.7 miles SE, Council Cup IDM
8B2 1.4 miles SSE, Lawall Residenpe IDH
981 1.3 miles S, Transmission Line East of Route 11 APT,AIO,IDM
10B2 2.0 miles SSH, Algatt Residence IDY
10B3 1.7 miles SSW, Car-Mar IDH
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TABLE B-1 (cont.)
SUSQUEHANNA SES RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAI SAMPLING LOCATIONS

1982

LOCATION SAMPLE

CODE DESCRIPTION* TYPES
12B1 miles WSW, Kisner Farm FPE,FPF,FPP
12B2 miles WSW, Shultz Farm MLK
12B3 miles WSH, Young Farm MLK
12B4 miles WSW, Shultz Farm IDM
16B*** -1.3 miles NNW, Sybert's Hi1l Area GAS
16B1 miles NNW, Walton Power Line IDM
6C1 miles ESE, Moyer Farm MLK
7C1 miles SE, Ferry Farm GMK
11C*** miles SW, Hess Island AQS
1D2 miles N, Near Mocanaqua Substation "APT,AIO,IDM,RWA
1D3 miles N, Near Mocanaqua Substation SHA
1D5 miles N, Shickshinny Sewage Treatment Facility EWA
3D1 miles NE, Pond Hill APT,AIO,IDM
8D1 miles SSE, Poltrock Farm GMK,PAS
8D2 miles SSE, Mowry Residence 1DM
aD1 miles S, Smith Farm IDM
1001’, miles SSW, Ross Ryman Farm MLK,FPP
10D2 miles SSW, Ross Ryman Farm 1DM
12D2 miles VS, Dogastin Farm MLK
12D3 miles WSW, Dogastin Residence IDM
1E1 miles N, Lane Residence IDM
4E1 miles ENE, Pole #46422 N35-197 IDM
5E1 miles E, Bloss Farm MLK
5E2 miles E, Bloss Farm DM’
6E1 miles ESE, St. James Church IDM
7E1 miles IDY

SE, Harwood Trans. Line Pole #2
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TABLE B-1 (cont.)
SUSQUEHANNA SES RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS

1982
LOCATION SAMPLE
CODE DESCRIPTION* TYPES
y 11E1 4.7 miles SW, Jacobsen Residence IDM
‘ 12E1 4.7 miles WSW, Berwick Hospital APT,AIO, IDM
12E4 4.7 miles VSH, Berwick Hospital WHA
X 13E1 4.5 miles W, Glen Brook Reservoir SHA
13E3 5.0 miles W, Dent Farm MLK
13E4 4.1 miles U, Kessler Farm IDM
14E1 4.1 miles HUNH, Knouse Farm IDM
2F**x 6.4 miles NNE, Between Shickshinny and former State Hospital AQS
2F1 5.9 miles IINE, St. Adalberts Cemetery IDM
2F2 7.2 miles NNE, Retreat Bridge SHA
; 3F1 9.1 miles NE, Valania Residence 1DM
‘ 7F1 9.0 miles SE, Conyngham School IDH
12F*** 6.9 miles WSW, 01d Berwick Test Track AQS
12F1 5.3 miles WSW, Berwick Bridge SHA
12F2 5.2 miles WSHW, Berwiek Substation IbM
12F3 5.2 miles WSW, Berwick Hater Co. WWA,PUT
15F1 5.4 miles HW, Zawatski Farm IDM
16F1 7.8 miles NWW, Hidlay Residence IDM
3G1 15 miles NE, Lower Bridge Plymouth SHA
‘ g 362 11 miles NE, Nanticoke Bridge SHA
) 3G3 16 miles HE, WB Horton St. Substation 1DM
3G4 17 miles NE, WB Service Center I
| 3G5 19 miles MNE, Market St. Bridge SWA
R 4G1 14 miles ENE, Mountain Top - Ind. Park IDM
7G1 14 miles SE, Hazelton Chem Lab APT,AIO,IDM
1061 14 miles SSH, Davis Farm MLK
d
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TABLE B-1 (cont.)
SUSQUEHANNA SES RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS

1982

LOCATION SAMPLE

CODE DESCRIPTION* ' TYPES
12G1 15 miles WSH, Bloomsburg, PA APT,AIO,IDM
12G2 17 miles ISH, between Bloomsburg and Berwick, PA SVIA ,RWA
12G4 10 miles WSW, Kinery Residence InM
2H*** 30 miles NHE, Near Falls, PA AQF
H1 47 nmiles SE, PP&L roof, Allentown ‘ APT ,AIO
8H1 92 miles SSE, RMC roof, Philadelphia IDM
12H1 26 miles HSW, Merck Co. SHA
12H2 26 miles WSW, Danville Water Company PUT
* A1l distances measured from vent.

*k No actual location is indicated since fish are sampled over an area which
extends through 3 sectors (5, 6 and 7) near the outfall area.

**%  Station code is omitted because no permanent locations exist; samples are
taken based on availability.

52




P

.

[l

MAP .B-1

ON SITE ENVIRONMENTAL SAMPLING
LOCATIONS - SUSQUEHANNA SES

53



MAP B-2
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CONCEHTRATIONS OF BETA EMITTERS IN SURFACE WATER SAMPLES

TABLE C-1

IN THE VICINITY OF SUSQUEHAHNA SES

Results in Units of pCi/1 £ 2 sigma

LOCATION NO. SEPTEMBER

OCTOBER NOVEMBER DECEMBER AVERAGE

SS-SHA-558 2.9£1.3 3.2£1.2 2.7 1.3x1.2 2.5&1.7=
SS-SWA~6S5 1.8£1.3 4,0£1.3 (1) 2.131.3 2.6%2.4
SS-SWA-1D3 2.9+1.4 5.3:1.4 3.8%1.4 2.1x1.7 3.5%2.7
SS-SWA-13E1 <2.6 1.451.2 <1.9 <2.6 -
SS-SHA-12F1 4.5£1.5 3.2x1.3 2.5%1.3 1.8:1.6 3.0x2.3
SS~SWA~ 1262 3.9£1.5 2.8:1.3 3.2%1.3 1.7%1.6 2.9+1.8
SS-SWA-12H1 2.9x1.3 3.0£1.3 2.8+1.7 4,7x1.2 3.4%1.8
Monthly Average 3.1x1.8 3.3:2.4 2.8x1.3 2.3%2.2

Grand

Average 2.922.0

(1) Sample was lost in shipment.



TABLE C-2

CONCENTRATIOHS OF GAMMA EMITTERS* IN SURFACE WATER SAIPLES
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/1 % 2 sigma

LOCATION NO. SEPTEMBER OCTOBER HOVEMBER DECEMBER
RADIOACTIVITY
SS-SWA-5S3 AT1KLLD ATIKLLD ATIKLLD ATIKLLD
SS-SWA-6S5 A1IKLLD AT1<LLD (1) ATIKLLD
Q SS-SWA-1D3 ATIKLLD ATIKLLD A1IKLLD ATIKLLD
SS-SWA-13E1 ATI<LLD ATKLLD ALIKLLD ATIKLLD
SS-SWA-12F1 ATIKLLD AT1KLLD ATIKLLD Al '|<LI‘.D
SS-SWA-12G2 AT1<LLD ATI<LLD ATKLLD AT1<LLD
SS-SWA-12H1 ATIKLLD AT1KLLD ATI<LLD A1<LLD

* A11 other ganma emitters searched for were <LLD; typical LLDs are found on Table C-27.
(1) Sample was lost in shipment.
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TABLE C-3

COHCENTRATIONS OF IODINE-131 IN SURFACE WATER AND EFFLUENT WATER SAMPLES
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/1 * 2 sigma

LOCATION HNO. 9-07-82%

SS-SHA-558 <0.09

SS-SHA-1D3 - <0.08

SS-SHA-2F2 <0.09

SS-SHA-12F1 <0.09

SS-SHA-3G1 <0.1

SS-SHA-362 0.1

SS-SHA-3G5 <0.1
LOCATION NO. SEPTEMBER OCTOBER NOVEMBER DECEMBER
$S-SWA-5S8 <0.2 <0.2 (1) <0.2
$S-SHA-655 <0.1 <0.2 (2) <0.2
SS-SWA-1D3 <0.09 <0.1 0.4020.08 <0.2
SS-SHA-13E1 <0.1 <0.09 <0.1 <0.2
SS-SWA-12F1 <0.1 <0.09 <0.1 <0.2
SS-SHA-1262 <0.1 <0.09 0.6:0.1 <0.2
SS-SHA-12H1 <0.1 <0.1 0.2 <0.1
SS-EWA-1D5 <0.1 0.1 <0.1 <0.3

* Beginning in mid-September, sampling frequency was changed from weekly to monthly for locations 558, 1D3
and 12F1. Sampling from locations 2F2, 3Gl, 3G2 and 365 was discontinued.

(1) Sample was lost in analysis.

(2) Sample was lost “in shipment.



TABLE C-4

CONCENTRATIONS OF TRITIUM* AND STRONTIUM-89%* AND -90 Iil QUARTERLY COMPOSITE SAMPLES OF
SURFACE WATER IH THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/1 * 2 sigma

LOCATION NO. JULY OCTOBER
RADIOACTIVITY T0 ’ T0
SEPTEMBER DECEMBER
S$S-SWA-5S8
H-3 <121 68468
Sr-89 <0.5 <0.3
Sr-90 0.540.3 0.340.3
SS-SWA-6S5 .
H-3 <121 <110
Sr_89 <005 <0. 3
Sr-90 0.640.3 0.310.3
SS-SWA-1D3
H-3 <108 <120
Sr-89 <0.3 <0.3
Sr-90 <0.3 <0.3
SS-SWA-13E1
‘ H-3 <108 <120
‘ Sr-89 <0.3 0.3
i Sr-90 0.3 <0.3
| $S-SWA-12F1
H-3 8067 <120
SY‘~89 <00 4 <00 3
Sr-90 0.620.3 <0.3
SS-SWA-126G2 -
H-3 131167 <120
Sr-89 <0.3 <0.3
Sr-90 <0.3 <0.3
S§S-SWA-12H1
H-3 167%75 <144
Sr-89 0.3 0.5
Sr-90 0.60.3 0.4
Strontium-90 Average 0.540.3 -

* Positive tritium results are reported when the 2 sigma counting error is less than the
results. In some cases, positive results to be reported are lower than the calculated
LLDs. For clarification, see the method of calculation found in Appendix D, Analysis
of Samples for Tritium. ”

**  Sp-89 results are decay corrected to sample stop date.
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TABLE C-5

CONCENTRATIONS OF BETA EMITTERS IN WELL WATER SAMPLES
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/1 % 2 sigma

LOCATION NO. SEPTEMBER OCTOBER NOVEMBER DECEMBER AVERAGE
SS-WWA-2S5 2.7%1.2 3.31,7 3.7x1.4 2.0£1,7 2.9+1.5
SS-WWA-256 1.5£1.1 <2.4 <1.9 2.01.7 2.00.7
SS-WWA-3S5 2.21.2 <2.4 (1) - - 2.3:0.3
SS-WWA-4S2 2.6%1,2 <2.4 <1.9 <2.6 -
SS~WWA-454 <1.7 <2.5 <1.9 1.911.% -
SS-WWA-11S5 2.5£1,2 1.9x1.6 1.8%1.3 <2.6 2.240.8
SS-HWWA-15A4 4.4%1,3 2.7%1.6 4.6x1.4 5.8:1.8 4.412.6
SS-WWA-12E4 - - <1.9 (2) <2.6 -
SS-WWA-12F3 2.5%1.2 3.1%1.6 1.3£1.2 <2.6 2.4%1.5
Monthly Average 2.5+1.8 2.6%0.9 2.4+2.3 2.8%2.5

Grand

Average 2.6x1.9

- No result because the sampling location was not in operation.
(1) Sampling is discontinued during the winter months.
(2) Well water location SS-WWA-12E4 was initiated on 11-06-82.



TABLE C-6

CONCEMTRATIONS OF GAMIA EMITTERS* I WELL WATER SAMPLES
IN THE VICINITY OF SUSQUEHANHNA SES

Results in Units of pCi/1 = 2 sigma

LOCATION NO. SEPTEMBER OCTOBER HOVEMBER DECEMBER
SS-HHA-2S5 ATI<LLD ATIKLLD ATIKLLD ATIKLLD
SS-WHA-256 AT1<LLD ATIKLLD ATIKLLD ATI<LLD
SS-WWA-3S5 ATIKLLD ATIKLLD (1), - -

Y SS-HWA-4S2 AT1<LLD ATIKLLD ATI<LLD ATI<LLD
SS-HHA-454 AT11<LLD AT1<LLD ATIKLLD A1I<LLD
SS-WHA-11S5 AT1<LLD AT1KLLD ATI<LLD ATI<LLD
SS-WWA-15A4 ATIKLLD AT1<LLD . ATI<LLD ‘ ATILLLD
SS-WWA-12E4 - - AT1<LLD (2) ATIKLLD
SS-WWA-12F3 ATIKLLD AT11<LLD AKLLD ATI<LLD

A1l other gamma emitters searched for were <LLD; typical LLDs are found on Table C-27.
Indicates that the sampling location was not in operation. )

Sampling is discontinued during the winter months.

Well water location SS-WHA-12E4 was initiated on 11-06-82.

P
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TABLE C-7

CONCENTRATIONS OF ALPHA EMITTERS AHD TRITIUM* Iil QUARTERLY COMPOSITE SAMPLES OF WELL WATER
Il THE VICINITY OF SUSQUEHANHA SES

Results in Units of pCi/1 % 2 sigma

LOCATION HO. JuLyY OCTOBER
RADIOACTIVITY TO T0
SEPTEMBER DECEMBER

SS-WWA-2S5

Alpha <1.9 <1.3

H-3 10067 <120
SS-WHA-256

Alpha <1.2 <1.2

H-3 8067 <120
SS-WWA-355

Alpha - <1.4 <1.4

H-3 76267 <120
SS-WHA-452

Alpha 1.2£1.0 <1.4

H-3 <108 <120
SS-WHA-454

Alpha 2.5%1.5 1.721.1

H-3 96167 <120
SS-WHA-1155

Alpha 1.8%1.3 <1.0

H-3 10075 <120
SS-WHA-15A4 ,

Alpha <1.1 <1.2

H-3 94167 <120
SS-WHA-12E4

Alpha - <1.7 (1)

H-3 - 15275 (1)
SS-WHA-12F3

Alpha 1.4%1.1 <1.3

H-3 135168 <120

* Positive tritium results are reported when the 2 sigma counting error is less
than the results. In some cases, positive results to be reported are lower
than the calculated LLDs. For clarification, see the method of calculation
found in Appendix D, Analysis of Samples for Tritium.

- Indicates that the sampling location was not in operation.

(1) Hell water location SS-WHWA-12E4 was initiated on 11-06-82.
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TABLE C-8

CONCENTRATIONS OF BETA EMITTERS AND GAMMA EMITTERS* IN POTABLE (DRINKING) WATER SAMPLES
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/1 = 2 sigma _ .

LOCATION NO. SEPTEMBER OCTOBER NOVEMBER DECEMBER AVERAGE
RADIOACTIVITY
SS-PUT-12F3
Beta 4,0+1,5 2.3%1.2 <1.9 2.6 2.7%1.8
Gamma Emitters AT1<LLD AT1<LLD ATI<LLD ATI<LLD
o SS-PWT-12H2 —_—
o Beta 2.8%1,3 3.4+1.4 <2.6 1,920.6 2.7%1,2
Gamma Emitters ATI<LLD A11<LLD ATIKLLD AT1<LLD
Beta
Grand

Average 2.7£1.4

* A1l other gamma emitters searched for were <LLD; typical LLDs are found on Table C-27.
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TABLE C-9

CONCENTRATIONS OF IODINE-131 IN POTABLE (DRINKING) WATER SAMPLES
I THE VICINITY OF SUSQUEHANHA SES

Results in Units of pCi/l1 % 2 sigma

LOCATION NO. SEPTEMBER OCTOBER HOVEMBER DECEMBER
SS-PUT-12H2 0.1 0.4 <0.1 <0.09
<0.1 <0.07 <0.1 <0.3
<0.2 <0.1 <0.1 <0.08
0.1 <0.08 (1) 0.2
<0.1 <1.0 (2)

(1) Data was lost in analysis due to detector malfunction.
(2) Large LLD is due to delay in counting resulting from detector malfunction.




TABLE C-10

CONCENTRATIONS OF ALPHA EMITTERS, TRITIUM* AMD STRONTIUM-89%* AND -90 IN QUARTERLY (AND MONTHLY) COMPOSITE SAMPLES OF
POTABLE (DRIMKING) WATER IN THE VICINITY OF SUSQUEHANHA SES

-

Results in Units of pCi/1 % 2 sigma

LOCATION HO. JULY OCTOBER
RADIOACTIVITY T0 _ T0
SEPTEMBER DECEMBER
SS-PHT-12F3
Sr-89 <0.3 <0.3
Sr-90 <0.3 <0.3
o Alpha <1.5 <1.2
& H-3 114167 <120

SS-PUT-12H2

Sr-89 <0.9 <0.6
Sr-90 0.420.3 <0.5
LOCATION HO. SEPTEMBER OCTOBER NOVEMBER DECEMBER
RADIOACTIVITY
SS-PHT-12H2
Alpha <1.3 <1.4 1.21.1 <1.4
H-3 8374 <108 <111 <144-

* Positive tritium results are reported when the 2 sigma counting error is less than the results.
In some cases, positive results to be reported are lower than the calculated LLDs. For clari-
fication, see the method of calculation found in Appendix D, Analysis of Samples for Tritium.

**  Sr-89 results are decay corrected to sample stop date.
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TABLE C-11

CONCENTRATIONS OF GAMMA EMITTERS* IN SEDIMENT SAMPLES FROM THE SUSQUEHANNA BIVER
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/g(dry) * 2 sigma

A11 other gamma emitters searched for were <LLD; typical LLDs are found on Table C-27.

Location code is omitted because no exact locations exist; samples are taken based on availability.

LOCATION NO. SS-AQS-2B** SS-AQS-7B** SS-AQS-11C** SS-AQS-2F** SS-AQS-12F** AVERAGE
DATE 9-24-82 9-24-82 9-24-82 9-24-82 9-24-82
Be-7 <0.3 <0.3 0.3 0.4:0.2 2.7:0.5 -
K-40 8.1#0.8 7.80.8 6.910;7 9.320.9 12%1 8.8+4.0
Cs-137 0.080.02 0.0510.02 0.05%0.02 0.1520.03 0.200.04 0.10.1
Ra-226 0.6120.06 0.53x0.05 0.46x0.05 0.72%0.07 0.82:0.08 0.6%0.3
Th-232 0.8010.08 0.70£0.07 0.60x0.07 0.7940.08 1.020.1 0.8%0.3



TABLE C-12

CONCENTRATIONS OF ALPHA EMITTERS AND STRONTIUM-89* AND ~90 IN SEDIMENT SAMPLES FROM THE SUSQUEHANHA RIVER
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/g(dry) * 2 sigma

LOCATION NO. SS-AQS-2B** SS-AQS-7B** SS-AQS-11C** SS~AQS-2F** SS-AQS~-12F** AVERAGE
DATE 9-24-82 9-24-82 9-24-82 9-24-82 9-24-82
Alpha 9.545.3 7.8%4.3 6.624.8 8.525,2 6.0+4.7 7.7%2.8
Sr-89 €0.04 <0.04 <0.07 <0.05 0.2 -
Sr-90 <0.04 0.04:0.03 0.0210.02 <0.04 0.5210.08 0.110.4

0L

* Sr-89 results are decay corrected fo the sample stop date. .
%% Location code is omitted because no exact locations exist; samples are taken based on availability.
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CONCENTRATIONS OF BETA EMITTERS IN AIR PARTICULATE SAMPLES
IN THE VICINITY OF SUSQUEHANNA SES

TABLE €-13

Results in Units of 1072 pCi/m3 £ 2 signa

SAMPLE SAMPLE SS-APT SS-APT SS-APT SS-APT SS-APT SS-APT SS-APT SS-APT AVERAGE
START DATE STOP DATE 252 554 1182 1554 9B1 102 301 12E1
8-28-82 9-05-82 1243 1322 1423 1142 1022 1342 1022 1213 12:3
9-05-82 9-12-82 2024 1415 203 2343 2123 2043 1422 233 19+7
9-12-82 9-19-82 274 2613 2543 25:3 303 2643 1242 2623 25:11
9-19-82 9-26-82 204 17+3 17+3 16+3 1513 20+3 102 1723 , 1716
9-26-82 10-03-82 30%4 24+3 2643 1422 2423 2313 13x2 15:3 2113
10-03-82 10-09-82 3324 2843 344 2844 3343 324 24+3 2813 3047
10-09-82 10-17-82 1413 1443 13£3 1413 1322 1413 913 1122 134
10-17-82 10-24-82 12+3 1313 13:3 11:3 13%2 1313 943 1443 1243
10-24-82 10-31-82 25+3 3123 3324 313 2823 2624 2713 30£3 2916
10-31-82 11-07-82 18:3 2143 203 1542 1943 204 12+3 1713 1816
11-07-82 11-14-82 224 213 2243 213 2123 21+3 16£3 2313 2124
11-14-82 11-21-82 18:3 1913 2043 2013 1713 2313 1813 2143 204
11-21-82 11-28-82 1123 1313 1643 14+3 1413 15+3 1123 1713 1414
11-28-82 12-05-82 1513 1423 1282 1412 17:3 1743 1122 1413 1424
12-05-82 12-12-82 1743 1743 15+3 1713 163 1743 1413 1423 1643
12-12-82 12-19-82 2534 1713 18:3 2113 19£3 19+3 16+3 2213 2016
12-19-82 12-27-82 1642 1622 1412 13+1 142 142 1212 15+2 1423
12-27-82 1-02-83 1323 1543 1443 1423 14+3 1423 10£3 1413 1413
Average 19:13 19111 1913 1812 1913 19111 14:10 19:11
= Indicator
Average 18%12



TABLE C-13 (cont.)

COMCENTRATIONS OF BETA EMITTERS IN AIR PARTICULATE SAMPLES
IN THE VICINITY OF SUSQUEHANHA SES

Results in Units of 10"3 pCi/m3 + 2 sigma

SHIPLE SAMPLE SS-APT SS-APT SAIPLE SAMPLE SS-APT
START DATE STOP DATE 7G1 12G1 START DATE STOP DATE 7H1 AVERAGE
8-28-82 9-05-82 1413 (1) 942 8-30-82 9-06-82 15+3 136
9-05-82 9-12-82 1022 20%3 9-06-82 9-13-82 28x4 19+18
9-12-82 9-19-82 24+3 1242 9-13-82 9-20-82 24+4 20£14
9-19-82 9-26-82 18+3 10+2 9-20-82 9-25-82 1744 1549
9-26-82 10-03-82 16+3 1843 9-25-82 10-04-82 15+3 16£3
10-03-82 10-09-82 29+3 26%3 10-04-82 10-11-82 324 2916
= 10-09-82 10-17-82 14%3 11+2 10-11-82 10-18-82 11+3 12+3
10-17-82 10-24-82 10£2 10£2 10-18-82 10-25-82 13+3 11£3
10-24-82 10-31-82 28+3 22+3 10-25-82 11-01-82 315 2719
10-31-82 11-07-82 16%3 1643 ) 11-01-82 11-08-82 16+3 16
11-07-82 11-14-82 2413 1743 11-08-82 11-14-82 214 21+7
11-14-82 11-21-82 15%3 1142 11-14-82 11-22-82 20x4 15£9
11-21-82 11-28-82 1443 12+3 11-22-82 11-28-82 19+4 1517
11-28-82 12-05-82 12+2 12+2 11-28-82 12-06-82 18+4 14%7
12-05-82 12-12-82 15+£3 16%3 12-06-82 12-13-82 22+4 18£8
12-12-82 12-19-82 16£3 1243 12-13-82 12-20-82 23%5 17%11
12-19-82 12-27-82 1312 10+1 12-20-82 12-28-82 264 1617
12-27-82 1-02-83 14£3 9+3 12-28-82 1-03-83 2214 15£13
Average 17+11 14#10- 2112
Control

Average 1712

(1) Sampling period was 8-29-82 to 9-05-82.




TABLE C-14

CONCENTRATIONS OF GAMMA EMITTERS* IN QUARTERLY COMPOSITES OF AIR PARTICULATE SAMPLES
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of 1073 pCi/m° & 2 sigma

LOCATION NO. JULY OCTOBER

T0 T0
SEPTEMBER DEGEMBER
SS-APT-2S2
Be-7 7513 6812
SS-APT-554
Be-7 56+11 569
S$S~-APT-1182
Be-7 7312 69+11
SS-APT-1554
Be-7 70£10 45%11
SS-APT-9B1
Be-7 4249 75%11
SS-APT-1D2
Be-7 8011 53%10
SS-APT-3D1
Be-7 5210 31x10
SS-APT-12E1 :
Be-7 80+11 6112
SS-APT-7G1
Be-7 48+9 39+15
SS-APT-12G1
Be-7 4719 4618
SS-APT-7H1
Be-7 73+12 6747
Average 6329 55128
Be-7
Grand
Average 59129

4

* A1l other gamma emitters searched for were <LLD; typical LLDs are found on
Table C-27.
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TABLE C-15

CONCENTRATIONS OF ALPHA EMITTERS, STRONTIUM-89* AND -90 IN QUARTERLY COMPOSITES OF AIR PARTICULATE SAMPLES
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of 1073 pCi/m3 + 2 sigma

LOCATION NO. JULY TO SEPTEMBER OCTOBER TO DECEMBER
) Alpha Sr-89 Sr-90 Alpha Sr-89 Sr-90

SS-APT-252 3.940.6 <0.2 <0.1 3.820.6 0.2 <0.1.
SS-APT-554 3.420.5 <0.1 <0.1 4.1:0.5 <0.1 <0.1
SS-APT-11S2 3.940.6 <0.3 <0.08 4.60.6 <0.2 <0.1
SS-APT-15S54 2.2:0.4 <0.4 £0.07 4.420.6 <0.2 <0.09
SS-APT-9B1 3.520.5 <0.4 <0.07 3.720.5 <0.2 <0.1
SS~APT-1D2 3.50.5 <0.6 0.1520.09 4,3:0.6 0.2 <0.08
S5-APT-3D1 2.120.4 <0.1 <0.08 1.9:0.4 0.2 0.0820.08
SS-APT-12E1 3.120.5 <0.1" 0.120.1 4.230.6 <0.1 0.08:0.07
$5-APT-7G1 4.120.6 <0.1 <0.1 4,240.6 <0.1 0.0810.07
$5-APT-12G1 2.520.5 <0.1 0.10:0.08 3.020.5 <0.1 <0.07
SS-APT-7H1 4,8:0.7 ' 0.2 <0.2 9.3£1.0 <0.3 <0.1

Average 3.421.7 - - 4.3+3.6 -

Alpha
Grand
Average 3.922.5

*  Sr-89 results are decay corrected to sample stop date.
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TABLE C-16

CONCENTRATIONS OF IODINE-131 IN FILTERED AIR
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of 1073 pCi/m3 + 2 sigma

SAMPLE SAMPLE SS-AI0 S$S-AI0 $S-A10 SS-AI0 SS-AI0 SS-AI0 S$S-AI0 SS-AI0
START DATE STOP DATE 252 554 1152 1554 981 102 301 12E1
8-28-82 9-05-82 <5.5 <4.4 5.2 <4.6 <3.9 <4.6 5.1 5.0
9-05-82 9-12-82 5.7 9.0 <5.1 5.1 4.5 4.4 4.2 <5.2
9-12-82 9-19-82 <15 7.9 9.5 9.3 <9.6 <9.6 9.5 <11
9-19-82 9-26-82 <17 <10 <12 <10 <10 <14 <13 <13
9-26-82 10-03-82 7.7 <5.0 <5.1 <5.1 <5.0 <5.7 <4.8 <5.5
10-03-82 10-09-82 <8.2 <4.8 8.3 6.7 <5.4 6.7 6.3 <6.1
10-09-82 10-17-82 "<8.4 <6.9 6.5 6.9 <7.0 <6.6 <8.6 <5.1
10-17-82 10-24-82 6.1 4.6 6.3 6.3 <4.8 <6.5 <7.3 <4.9
10-24-82 10-31-82 <5.4 <4.3 <5.4 4.8 <4.5 <5.2 <5.8 <5.0
10-31-82 11-07-82 <5.7 <4.0 <3.9 <3.6 4.1 <5.7 <4.7 <4.2
11-07-82 11-14-82 6.1 5.1 4.3 <4.9 <4.9 <5.7 <4.8 4.6
11-14-82 11-21-82 <6.5 <5.8 <5.5 <5.5 <6.2 <7.1 <6.3 <5.4
11-21-82 11-28-82 5.3 <4.9 <4.6 <4.1 <4.9 <5.5 <5.0 <5.0
11-28-82 12-05-82 <5.7 4.7 4.7 4.7 <7.4 <5.8 <5.3 <5.2
12-05-82 12-12-82 <9. <7.8 <8.3 7.9 9.1 9.8 <12 <13
12-12-82 12-19-82 <6.4 <7.1 6.7 5.7 <7.1 <8.6 6.7 <6.9
12-19-82 12-27-82 <25 <23 <24 <19 <14 <29 <26 <28
12-27-82 1-02-83 <29 <7 <26 <23 <25 <34 <29 <28




TABLE C-16 (cont.)

CONCENTRATIONS OF TODINE-131 IN FILTERED AIR
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of 1073 pCi/m3 % 2 sigma

SAMPLE SAMPLE SS-AI0 SS-AI0 SAMPLE SAMPLE SS-AI0
START DATE STOP DATE 7G1 12G1 START DATE STOP DATE 7H1
8-28-82 9-05-82 <6.2 (1) <4.5 8-30-82 9-06-82 <4.7
9-05-82 9-12-82 <4.9 <4.7 9-06-82 9-13-82 <6.5
9-12-82 9-19-82 <12 <11 9-13-82 9-20-82 <26
9-19-82 9-26-82 <14 <14 9-20-82 9-25-82 <27
9-26-82 10-03-82 <6.4 <5.6 9-25-82 10-04-82 <5.3
10-03-82 10-09-82 <5.3 <6.9 10-04-82 10-11-82 <7.6
~ 10-09-82 10-17-82 <7.7 <7.3 10-11-82 10-18-82 <4.8
10-17-82 10-24-82 <5.6 <5.7 10-18-82 10-25-82 <5.5
10-24-82 10-31-82 <4.2 <3.8 10-25-82 11-01-82 <6.8
10-31-82 11-07-82 <4.4 <4.2 11-01-82 11-08-82 <4.6
11-07-82 11-14-82 <5,0 <4.0 11-08-82 11-14-82 <6.7
11-14-82 11-21-82 <5.7 <5.3 11-14-82 11-22-82 <7.9
11-21-82 11-28-82 <4.9 <5.1 11-22-82 11-28-82 6.4
11-28-82 12-05-82 <5.3 <5.0 11-28-82 12-06-82 <9.1
12-05-82 12-12-82 <14 <13 12-06-82 12-13-82 <9.4
12-12-82 12-19-82 <7.4 <7.4 12-13-82 12-20-82 <15
12-19-82 12-27-82 <26 <14 12-20-82 12-28-82 <17
12-27-82 1-02-83 <29 <16 12-28-82 1-03-83 <19

(1) Sampling period was 8-29-82 to 9-05-82.
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TABLE C-17

CONCENTRATIONS OF TRITIUM AND GAMMA EMITTERS* IN PRECIPITATION SAMPLES
IN THE VICINITY OF SUSQUEHAHNA SES

Results in Units of pCi/1 % 2 sigma

LOCATION NO. JULY OCTOBER
RADIOACTIVITY T0 T0 AVERAGE
SEPTEMBER DECEMBER
SS-RWA-554
Tritium <140 (1) <151 -
Gamma Emitters
Be-7 110£11 (1) 2516 68+120
SS-RWA-11S2
Tritium <140 <151 -
Gamma Emitters
Be-7 <11 2035 16+13
SS-RWA-1D2
Tritium <140 (2) <151 -
Gamma Emitters
Be-7 185 (2) 2315 217
SS-RWA-12G2
Tritium <140 (1) <151 -
Gamma Emitters
Be-7 <14 (1) 8.635.1 118
Be-7
Grand
Average 29167

* A1l other gamma emitters searched for were <LLD; typical LLDs are found on Table c-27.
(1) Analysis of September sample only since no sample was collected in July and August due to
a broken sample container.

(2) Mnalysis of August and September samples only since no sample was collected in Ju

a broken sample container.

1y due. to




TABLE C-18
CONCENTRATIONS OF IODINE-131* IN MILK IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/1 % 2 sigma

LOCATION NO. SEPTEMBER OCTOBER NOVEMBER DECEMBER
SS-MLK-12B2 <0.08 <0.09 <0.1 <0.3
0.2 0.1
SS-MLK-12B3 <0.09 0.1 0.1 0.3
SS-MLK-6C1 , <0.09 0.1 <0.1 <0.3
SS-MLK-10D1 <0.08 0.1 0.1 <0.3
~I
®  $5-MLK-12D2 0.1 <0.1 <0.1 <0.3
SS-MLK-5E1 <0.08 0.1 <0.1 <0.4
<0.1 0.1
SS-MLK-13E3 <0.07 0.1 <0.09 0.4
0.1 <0.1
SS-MLK-1061 <0.1 0.1 0.1 0.4
0.2 0.1
- §S-GMK-7C1 (1) 0.1 (1) (1)
SS-GMK-8D1 (1) 0.4 (1) (1)

* Todine-131 results are corrected for decay to the sample stop date.
(1) Goat milk was not available.
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TABLE C-19

Results in Units of pCi/1 % 2 sigma

CONCENTRATIONS OF GAMMA EMITTERS* IN MILK IN THE VICINITY OF SUSQUEHANNA SES

MONTH

$S-MLK-1282
K-40 Cs-137

$S-MLK-1283
K-40 €s-137

SS-MLK-6C1
K-40 Cs-137

$S-MLK-10D1
K-40 Cs-137

SEPTEMBER

OCTOBER

NOVEMBER
DECEMBER
AVERAGE

1300130 <1.1
1200£120 1.520.7

1400+140 1.2:0.8
1400£140 <1.7

1400140 1.120.7
1100£110 <1.7
1300253 1.420.6

1200+120 3.7:0.9

1400+140 1.9:0.8

1000100  2.820.9
1500150 1.520.7

1300130 1.820.8

1200120 1.4:0.8

1500150 <1.3
14002140 1.2
13504258 1.420.5

11008110 1.420.9
1300£130  1.4£0.8

1300130 <1.8
1500150 1.4:0.8
13002327 1.520.4

MONTH

SS-MLK-12D2
K-40 Cs-137

SS-MLK-13E3
K-40 Cs-137

SS-MLK-10G1
K-40 Cs~137

MONTHLY AVERAGE
K-40

Cs-137

SEPTEMBER

0CTOBER

NOVEMBER
DECEMBER
AVERAGE

1300130 1.7:0.8
15002150 <1.4

1500£150 <1.4
15002150 <1.1
1450£200 -

12752443  2.5%2.0
S$-MLK-5E1
K-40 Cs-137
1400+140 1.
1100110 1

1400£140 1.510.
1400£140 1.120.6

1500150 1.4:0.8
15002150 <1.2
1383+294 1.4:0.5

1400£140 1.620.9
1300+139 1.420.8

1300£130 1.3:0.7
1400140 1.0

13002130 1.7:0.9
15001150 1.520.9
1367£163 1.420.5

* A1l other gamma emitters searched for were <LLD; typical LLDs are found on Table C-27.

1200+120 1.420.8
1200£120 <1.9

" 13002130 2.8:0.9

1300£130 1.621.0
1400£140 1.9:0.9
1400£140 1.8:0.8
1300£179 1.911.0

1250£200

13581159

1363£337
14252278

Grand

Average
K-40
Cs=137

1.7+1.3

1.5:1.0

1.7:1.1
1.420.5

13402263
1.61.0



TABLE C-20

CONCENTRATIONS OF STRONTIUM-89* AND -90 IN MILK
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/1 + 2 sigma

LOCATION NO. SEPTEMBER OCTOBER NOVEMBER DECEMBER AVERAGE
SS-MLK-12B2

Sr-89 1.7 2.7 1.0 <3.1 -

Sr-90 2.620.8 3.510.8 2.8:0.7 3.2%1.4 3.0:0.8
SS-MLK-12B3

Sr-89 <3.1 <3.6 <2.0 <1.0 -

Sr-90 12+1 8.8+1.0 7.7%0.8 5.630.6 8.545.3
SS-MLK-6C1

Sr-89 <1.7 2.4 <4.9 1.4 -

Sr-90 6.3:0.7" 9.8%3.2 6.5%1.2 3.9%1.0 6.6%4.9

o SS-MLK-10D1
S Sr-89 <5.3 4.0 <8.3 1.2 -

Sr-90 4.3%1.3 7.8%1.1 2.5%1.8 6.120.7 5.224.6
SS-MLK-12D2

Sr-89 <3.0 <1.6 <3.6 <1.0 -

Sr-90 1.610.8 4,2:2.3 3.9£3.0 2.7%0.6 3.1x2.4
SS-MLK-5E1

Sr-89 <2.0 <4.6 , 2.9 <1.5 -

Sr-90 5.620.9 9.5+1.3 9.4+1.7 ° 6.2%0.9 7.7¢4.1
SS-MLK-13E3 ’ ‘

Sr-89 <3.3 4.1 <1.6 <1.4 -

Sr-90 6.7t1.6 5.9+1.3 5.3+1.2 5.420.8 5.8%1.3
SS-MLK~10G1

Sr-89 2.8 2.5 <1.6 <1.9 -

Sr-90 8.3%1.3 4,920.7 5.6%1.0 8.8%1.3 6.9+3.9
Average

Sr-90 5.916.6 6.85.0 5.5%4.8 5.2%#3.9

Sr-90

Average 5.9%5.0

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

~Y 1
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TABLE C-21

CONCENTRATIONS OF GAMMA EMITTERS* AND STRONTIUM-89** AND -90 IN FISH FLESH
IN THE VICINITY OF SUSQUEHANNA SES

Resy]ts in Units of pCi/g(wet) + 2 sigma

LOCATION SAMPLE SAMPLE

NUMBER TYPE DATE K-40 Cs-137 Sr-89 Sr-90

SS-AQF-Indicator Walleye 10-06-82 2.620.3 0.01420.006 <N.006 <0.003
White Sucker 10-06-82 3.520.4 0.009+0.005 <0.013 0.013%0.007
Channel Catfish 10-06-82 3.120.3 <0.006 <0.005 <0.003

SS-AQF-2H*** Halleye 10-12-82 4.020.4 <0.011 <0.006 0.005+0.004
White Sucker 10-12-82 3.620.4 <0.009 <0.004 <0.002
Channel Catfish 10-12-82 3.340.3 <0.011 <0.004 <0.002

Average 3.4:1.0 - To- -

* A1l other gamma emitters searched for were <LLD; typical LLDs are found on Table C-27.
**  Sr-89 results are decay corrected to sample stop date. .
*** |ocation code is omitted because no exact sampling locations exist; samples are taken based on availability.



TABLE C-22

CONCENTRATIONS OF GAMMA EMITTERS* IN VARIOUS FOOD PRODUCTS
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/g(wet) * 2 sigma

LOCATION NO. SAMPLE DESCRIPTION Be-7 K-40 Cs-137
DATE
SS-FPV-356 9-30-82 Zucchini <0.06 2.740.3 <0.005
SS-FPL-755 9-20-82 Cabbage <0.2 2.1:0.3 <0.02
SS-FPV-755 9-20-82 String Beans <0.04 1.620.2 <0.004
SS-FPV-755 9-20-82 . Zucchini <0.03 2.310.2 <0.003
SS-FPY-755 10-07-82 Corn <0.06 2.120.2 <0.006
SS-FPV-7S5 10-07-82 Tomato <0.04 2.210.2 <0.004
SS-FPV-755 10-25-82 Potatoes <0.06 2.720.3 <0.06
SS-FPV-755 10-25-82 Potatoes <0.09 3.120.3 _<0.008 -
SS-FPL-1254 9-20-82 Cabbage <0.1 1.120.2 <0.01
SS-FPV-1254 9-20-82 String Beans <0.05 1.520.2 <0.004
SS-FPV-1254 9-20-82 Zucchini <0.03 1.920.2 <0.003
SS-FPV-1254 10-04-82 Zucchini <0.04 1.80.2 <0.003
SS-FPV-1254 10-06-82 Beans <0.06 1.720.2 <0.005
SS-FPV-1254 10-07-82 Corn <0.06 1.7:0.2 <0.006
SS-FPV-1254 10-07-82 Tomato <0.04 1.410.1 <0.004
SS-FPV-1254 10-25-82 Potatoes <0.09 2.9:0,3 <0.008
SS-FPL-1254 12-07-82 Lettuce 0.8£0.2 5.610.6 €0.03
SS-FPL-1254 12-07-82 Lettuce 1.8£0.3 7.40.9 <0.05
SS-FPL-1254 12-07-82 Spinach 0.520.2 4.110.6 <0.04
SS-FPF-7B2 12-07-82 Apples N <0.1 0.810.2 <0.01
SS-FPH-7B2  12-07-82 Honey <0.2 1.620.2 0.06£0.01
$S-FPF-1281 12-07-82 Apples <0.1 1.0£0.1 <0.01
Average - 2.423.1 -

* A1l other gamma emitters searched for were <LLD; typical LLDs are found on Table C-27.
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CONCENTRATIONS OF GAMMA EMITTERS* IN MEAT SAMPLES

TABLE C-23

IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/g(wet) * 2 sigma

LOCATION NO. SAMPLE DESCRIPTION K-40
DATE

SS-FPE-128B1 12-07-82 Eggs 1.020.2

SS-FPP-12B1 12-07-82 Chicken 2.740.3

SS-FPP-10D1 12-07-82 Duck 3.9#0.4

Average 2.5+2.9

* A1l other garma emitters searched for were <LLD; typical LLDs are found on Table C-27.



TABLE C-24 -

CONCENTRATIONS OF GAMMA EMITTERS* IN GAME SAMPLES
IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/g(wet) * 2 sigma

LOCATION NO. SAMPLE DESCRIPTION K-40 Cs-137
DATE
SS-GAS- 1A** 10-18-82 Squirrel 4.1+0.4 2:4i0.2
. SS-GAS-2A** 10-18-82 Squirrel 4.1:0.4 2.2:0.2
SS-GAS-15A** 10-18-82 Squirrel 4.00.4 2.0£0.2
$S-GAS-16A** 10-18-82 Squirrel 3.20.3 1.920.2
2 S$S-GAS-1B** 10-18-82 Squirrel 4.2:0.4 0.24%0,03
SS-GAS-16B** 10-18-82 Squirre] 4.620.5 2.420.2
SS-GAD- 1A%* 11-30-82 Deer 2.220.2 0.018:0.007
SS-GAD-1A%* 12-01-82 Deer ' 2.7:0.3 0.026:0.008
SS-GAD- 1A%* 12-01-82 Deer 2.3:0.2 0.029:0.009
SS-GAD-1A** 12-13-82 Deer 2.60.3 0.018:0.009
Average A 3.4+1.8 - 1.1+2.3

* A1l other gamma emitters searched for were <LLD; typical LLDs are found on Table C-27.
**  Location code is omitted because no exact location exists; samples are taken based on availability.
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TABLE C-25

CONCENTRATIONS OF GAMMA EMITTERS* IN PASTURE GRASS
.IN THE VICINITY OF SUSQUEHANNA SES

Results in Units of pCi/g(wet) * 2 sigma

LOCATION NO. SAMPLE DESCRIPTION Be-7 K-40
DATE

$S-PAS-15A1 9-04-82 Grass 1.0£0.2 5.420.6
SS-PAS-15A1 10-11-82 Grass 0.4 3.6%0.5
$S-PAS-15A1 11-06-82 Grass 0.6£0.4 3.3:0.8
SS-PAS-15A1 12-09-82 Grass 3.2:0.6 2.6%1.3
SS-PAS-8D1 (1) 12-10-82 . Grass ' 8.3:1.8 <5.0
Average 2.7+6.7 4.0:2.4

* A1l other gamma emitters searchéd for <LLD; typical LLDs are found on Table C-27.
(1) Pasture grass is sampled from SS-PAS-8D1 during the months milk is not collected.




TABLE C~26
RESULTS OF QUARTERLY TLD MEASURENENTS IN THE VICIRITY OF SUSQUEHAIHA SES

Results in Units of mrem/standard month

LOCATION JULY OCTOBER
NO. T0 70 AVERAGE
* SEPTRMBER DECEMBER
$S-IDM-152 6.4420.38 7.04£0.70 6.7420.85
$5-1DM-252 5.98:0.18 6.16£0.98 6.07:0.25
$5-1DM-283 5.96:0.74 6.41£0.86 6.19:0.64
$S-10M-353 5.4320.17 6.0220.76 . 5.7340.83
$S-1m-354 | 5.44:0.55 6.85:0.48 6.15£1.99
$S-10M-4S51 5.34:0.51 5.8120.26 5.58:0.66
$S~10M-4S3° 6.1810,57 (1) 6.18
§S-1DM-551 5.15:0.29 5.2810.45 5.22:0.18 \,;‘ |
‘ SS-1DM-554 5.6420.37 6.3420.58 5.99:0,99
1 $S-1DM-557 5.90:0.22 6.48:0.84 6.190.82
SS-1D-654 7.4820.40 8.00£1.28 7.74:0.74
$S-1DM-751 5.5610.62 6.57£0.38 6.07£1.43
$S-1D1-7S3 5.8320,54 6.3620.86 6.1020.75
$S5-104-852 6.10:£0.35 7.05:0.27 6.58+1.34
$S-IDM-9S1 5.7210.13 6.55:£0.26 6.14:1.17
$S-1DM-10S1 5.8420.36 6.03£1.15 5.94:0.27 ,
$S-1DM-1152 5.8510.92 5.67+0.34 5.76£0.25
$S-10M-1153 6.0620.40 8.33£1.37 7.20:3.21
$S-1DM-1253 5.75:0.37 : 8.4120.78 7.08£3.76
$S-1DM-1352 6.10£0.48 7.22%1.07 6.66+1.58
$S-1pi1-14S5 ‘ 6.26:0.90 7.9120.54 7.09%2.33
$S-1DM-15S3 6.13:0.82 7.21£0.29 6.67%1.53
$5-10M-1554 5.46:0.32 6.6920.33 6.08:1.74
$S-1DM-16S51 ’ 6.37:0.17 7.25£0.53 6.81:1.24
SS-1DM-1A1 5.8710.26 6.2920.90 | 6.0820.59
SS-10M-6A3 6.06:0.19 6.6120.97 6.3420.78
$S-1DM-7A1 5.6120.08 6.77£0.62 6.19+1.64
$S-1DM-~11A2 §.55:0.31 6.37£0.65 5.9611.16
$S-1DM-15A3 5.3410.34 7.01£0.52 6.18£2.36 I
$S-10M-16A2 5.77:0.27 6.45:0.38 6.1120.96

86 1




Results in Units of nrenm/standard rionth

TABLE C-26 (cont.)
RESULTS OF QUARTERLY TLD MEASUREMENTS Il THE VICIRITY OF SUSQUEHAINA SES

LOﬁﬁTmN J%Y OCT%ER AVERAGE
SEPTEMBER DECEMBER

$S-1D4-283 5.72:0.27 6.5910.91 6.16£1.23
$S-104-783 6.27:0.44 6.52£0.89 6.4020.35
$S- IDM-8B2 5.85:0.46 6.4220.50 6.1420.81
$S-104-981 5.3810,48 6.56£0.20 5.97£1.67
SS-1D-1082 4.80:0.10 5.73:0.45 5.27:1.32
$S-100-1083 5.38:0,41 5.9840.63 5.680.85
$S-10M-1284 5.010.50 6.25:0.62 5.63%1.75
$S-10M-1681 4.80£0.21 5.8510.88 5.33:1.48
$S-1DM-102 6.19:0.13 6.63:0.96 6.41£0.62
$S-1DH-301 6.65:0.44 7.53:0.32 7.09£1.24.
$S-1D4<8D2 6.30:0.44 6.65:0.87 6.4810.49
$S-1DM-9D1 5.93:0.32 6.4920.27 6.210.79
$S-1DM-10D2 6.1920.40 6.9720.29 6.58£1.10
$S-1pM-12D3 5.92:0.53 7.11£1.08 6.5241.68
$S-10M-1E1 5,5740,53 5.88:0.33 5.7330.44
SS-1DM-4E1 5.98:0.26 7.26£0.14 6.62+1.81
SS-1DM-5E2 6.28:0.24 6.9810.53 6.63£0.99
$S-1DM-6E1 6.55¢0,22 7.56£0.63 7.061.43
$S-10M-7E1 6.3310.19 6.7920.32 6.56£0.65
$S-IDM-11E1 5,15£0.28 5.8720.70 5.5121.02
S$S-1DM-12E1 5.78£0.36 6.9320.59 6.3611.63
$S-IDM-13E4 6.6120.40 6.99£0.25 6.80£0.54
$S-1DM-~14E1 5.86:0.42 7.13:0.43 6.50£1.80
$S-104-~2F1 5.8420.45 (1) 5.84

$S-1D4-3F1 5.6910.33 6.32£0.40 6.010.89
$S-1pM-7F1 5.5210.16 (1) 5.52

$S-10M-12F2 5.8240,59 7.45:0.84 6.6422.31
$S-1DM-15F1 6.430.39 7.15:0,39 6.79£1.02
§S-1DM-16F1 6.0110.26 6.46£0.66 6.2410.64
$S-10M-3G3 5.94:0.30 6.92:0.32 6.43£1.39
$S-1DM-~3G4 5.6720.35 7.42:0.,66 6.55¢2.47
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TABLE C-26 (cont.) .
RESULTS OF QUARTERLY TLD MEASUREMENTS IN THE VICIHITY OF SUSQUEHANHNA SES

Results in Units of mrem/standard month .
LOCATION JuLY OCTOBER
NO. T0 T0 AVERAGE
SEPTEMBER DECEMNBER
§$S-1DM-461 5.78:0.31 6.85£0,22 6.32+1.51
$S-1DM-7G1 5.9040.88 7.40:0.56 . 6.6512.12
$S-1DM-~12G1 4,92:0,12 5.44:0.52 5.18:0.74
$S-1pM-12G4 6.56:0.31 7.13:0.57 6.85:0.81
SS-1M-7H1 4,28:0,12 4,7720.10 4,53:0.69
SS-1DM-8H1 4.75:0.28 5.4610.65 5.11:1.0
Average 5.82:1.04 6.67x1.41
Grand
Average 6.23+1.49

(1) TLD lost in field.
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TABLE C-27
TYPICAL LLDs* FOR GAMMA SPECTROMETRY

SURFACE WELL POTABLE AIR
U = N
Be-7 5.4 5.4 5.1 0.3 *k 11
K-40 6.5 5.8 5.5 b 10 8.0
Cr-51 6.3 6.2 7.0 0.5 7.6 8.5
M-54 0.5 0.5 0.4 0.03 0.6 0.5
Co-57 0.3 0.3 0.5 0.02 0.4 0.4
Co-58 0.5 0.5 0.6 0.03 0.4 0.6
Fe-59 1.4 1.1 1.3 0.08 0.7 1.5
Co-60 0.6 0.6 0.6 0.03 0.7 0.6
In-65 1.1 1.1 1.2 0.06 1.5 1.1
Zr-95 1.0 1.0 1.0 0.06 1.1 1.2
Nb-95 0.7 0.6 0.7 0.05 0.7 0.8
Mo-99 20 17 18 - 5.5 -
Ru-103 0.7 0.7 0.7 0.04 0.7 0.9
Ru- 106 4.5 4.5 4.4 0.2 5.5 4.8
Ag-110m 0.5 0.5 0.5 0.03 0.6 0.5
Sbh-125 1.5 1.5 1.5 0.06 1.8 1.6

- Te-129m 20 23 21 1.5 23 28

~ 1-131 1.9 2.0 2.3 0.5 1.6 6.0
Cs-134 0.5 0.5 0.5 0.02 0.6 0.5
Cs-136 1.0 1.0 1.2 0.02 1.0 2.0
Cs-137 0.5 0.5 0.5 *k 0.7 0.6
Ba-140 4.8 5.0 5.4 0.7 4.9 10
La-140 1.5 1.4 1.7 0.2 0.8 2.9
Ce-141 1.0 1.1 1.2 0.06 0.9 1.1
Ce-144 2.7 2.7 4.2 0.1 3.3 2.9
Ra-226 1.1 1.0 1.1 *k 1.3 1.0
Th-232 1.6 1.6 1.7 ok 1.8 1.7
Np~239 130 120 120 - 30 -

EEY
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TABLE C-27 (cont.)
TYPICAL LLDs* FOR GAMMA SPECTROMETRY

MILK FISH ngggcrs (Fllilfils\l];) (Ffé!sﬁ) PéisuT\ggE
NUCLIDE (pCi/T) (pCi/g-wet) (pCi/g-wet) {pCi/g-wet) {pCi/g-viet) (pCi/g-wet)
Be-7 9.1 0.09 0.03 0.09 0.2 0.4
K_40 *% *k *k *k *k 5.0
Cr-51 11 0.2 . 0.03 0.1 0.3 0.3
M-54 1.0 0.007 0.003 0.01 0.01 0.03
Co-57 0.6 0.005 0.002 0.006 0.007 0.04
Co-58 1.1 0.01 0.004 0.01 0.02 0.04
Fe-59 3.3 0.03 0.01 0.02 0.04 0.08 .
Co-60 1.1 0.008 0.004 0.01 0.01 0.04 *
Zn-65 2.7 0.02 0.009 0.03 0.03 0.08
Zr-95 2.0 0.02 0.006 0.02 0.03 0.06
Nb-95 1.4 0.02 0.004 0.01 0.02 0.04
Mo-99 49 - 0.03 0.2 - 0.1
Ru-103 1.2 0.01 0.004 0.01 0.03 0.04 ,
Ru-106 7.6 0.06 0.02 0.09 0.09 0.3 N
Ag-110m 0.9 0.007 0.003 0.009 0.01 0.03 :
Sb~125 2.2 0.02 0.007 0.03 0.03 0.1
Te-129m 45 0.5 0.2 0.4 0.8 1.1 -
1-131 4.2 0.2 0.02 0.03 0.2 0.05 e
1-133 - 0.5 - - 1.3
Cs~134 0.8 0.006 0.003 0.01 0.009 0.03 g
Cs-136 2.8 0.06 0.01 0.02 0.06 . 0.04
Cs-137 1.0 0.006 0.003 0.01 o 0.04
Ba-140 10 0.3 0.04 0.09 0.4 0.2
La-140 2.0 0.06 0.01 0.03 0.07 0.05
Ce-141 1.5 0.02 0.004 0.01 0.04 0.08
Ce-144 4.7 0.04 0.01 0.05 0.06 0.3
Ra-226 1.6 0.01 0.006 0.03 0.02 0.07
Th-232 2.5 0.02 0.009 0.04 0.03 0.1
Np-239 380 - 0.2 1.0 - 0.5

* Dacay corrected to sample stop date. The large LLDs are due to short half-life.
** Indicates a positive concentration was measured in all samples analyzed.
- Indicates that no LLD was calculated for that nuclide in that media.
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GROSS ALPHA ANALYSIS OF SAMPLES
Total Water (A®)

A 500 m1 aliquot is evaporated to dryness and transferred to a‘preweighed, 2" x 1/4"
ringed planchet and reweighed. The planchet is then counted in a low background gas-
flow proportional counter. Self-absorption corrections are made based on the measured
residue weight and calculated thickness. The calibration standard used is Pu-239.

A 500 m1 sample of distilled water is evaporated in the same manner and used as a
blank.

Sediment (A9)

A 200 mg portion of finely divided sediment is slurried with water, transferred to
a planchet and dried. The sample is counted in a Tow background, gas-flow propor-
tional counter. Self absorption corrections are made on the basis of the weight

of material counted. An empty planchet is prepared with water and used as a blank.
Air Particulates (AE)

A 20% aliquot of the Teached sampie is evaporated to dryness on a preweighed, 2" x
1/4", ringed, stainless steel planchet and the planchet is reweighed. The planchet
is counted in a Tow background, gas-flow proportional counter. Self absorption cor-
rections are made on the basis of residual weight. An unused filter paper is pre-
pared in the same manner and counted as the blank.

%a]c?1ations of the results, the two sigma error and the lower 1imit of detection
LLD).

Result (pCi/vol or mass) = ((S/T) - (B/t)) / (2.22 V E TF)
2 sigma error (pCi/vol or mass) = 2 ((S/Tz) + (B/tz))l/2 / (2.22 V E TF)
LLD (pCi/vol or mass) = 4.66 (BL/2) / (2.22 V E TF t)

Gross counts of sample including blank

Counts of blank

Fractional Pu-239 counting efficiency

Number of minutes sample was counted

Number of minutes blank was counted

Sample aliquot size (1iters, cubic meters or grams)
Transmission factor (based on net weight of sample
in counting planchet)

where:

~<ct—4MmMmOWn
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GROSS BETA ANALYSIS OF SAMPLES
Total Water (B@)

A 250 m1 aliquot is evaporated to dryness and transferred to a preweighed, 2" x 1/4"
ringed planchet and reweighed. The planchet is then counted in a low background gas-
flow proportional counter. Self-absorption corrections are made based on the measured
residue weight and calculated thickness. The calibration standard used is Sr-90 -
Y-90. A 250 ml sample of distilled water is evaporated in the same manner and used

as a blank.

%alcg]ations of the results, the two sigma error and the Tower limit of detection
LLD).

Result (pCi/1) = ((S/T) / (B/t)) / (2.22 V E TF)
2 sigma error (pCi/1) = 2 ((S/Tz) + (B/tz))l/2 / (2.22 V E TF)
LLD (pCi/1) = 4.66 (BY/2) / (2.22V E TF t)

Gross counts of sample including blank

Counts of blank

Fractional Sr-90 - Y-90 counting efficiency

Number of minutes sample was counted

Number of minutes blank was counted

Sample aliquot size (liters)

Transmission factor (based on net weight of sample
in counting planchet)

where:

~ <t —-mMmOWn

Air Particulates (BD)

After a delay of two to five days, allowing for the radon-222 and radon-220 (thoron)
daughter products to decay, the filters are counted in a gas-flow proportional counter.
An unused filter paper is counted as the blank.

%a1c¥1ations of the results, the two sigma error and the Tower Timit of detection
LLD).

Result (pCi/m3) = ((S/T) - (B/t)) / (2.22 V E)
2 sigma error (pCi/m3) = 2 ((S/Tz) + (B/tz))l/2 / (2.22 V E)

LLD (pCi/m%) = 4.66 (8/2) / (2.22 V E t)

=3

Gross counts of sample including blank
Counts of blank

Fractional Sr-90-Y-90 counting efficiency
Number of minutes sample was counted
Number of minutes blank was counted
Sample aliquot size (cubic meters)

where:

<c+t=—-ImoOwn
nonoununnun
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By RMC definition, a thermoluminescent dosimeter (TLD) is considered one end of

ENVIRONMEHTAL DOSIMETRY (D1)

a capillary tube containing calcium sulfate (Tm) powder as the thermoluminescent

material. This material was chosen for its characteristic high 1light output,

minimal thermally induced signal loss (fading), and negligible self-dosing. The
energy response curve has been flattened by a complex multiple element energy
compensator shield supplied by Panasonic Corporation, manufacturer of the TLD
reader. There exists four dosimeters per station sealed in a polyethylene bag

to demonstrate integrity at the time of measurement, and for visualization of

the sample placement instructions. The zero dose is determined from TLDs located
in the lead shield found at RMC, Philadelphia.

Following the predesignated exposure period the TLDs are placed in the TLD reader.
The reader heats the calcium sulfate (Tm) and the measured 1ight emission (lumi-
nescence) is used to calculate the environmental radiation exposure.

Data are normalized to standard machine conditions by correcting machine settings

to designated values before readout. Data are also corrected for in-transit dose
using a set of TLDs kept in a lead shield in the field, exposed only during transit.
. The average dose per exposure period, and its associated error is then calculated.

The Cs-137 source is used to expose TLDs as a reference sample. An absorbed dose
in tissue is determined using the 0.955 rad/Roentgen conversion factor and dose

equivalent (mrem) by using a quality factor of 1.

Calculation of results and two sigma error:

-
f i

N = T-I

(G-Z) R C 0.955 mrad/Roentgen
SZ - (RZ DL / DR)

n
Average = ((sum N) / n) (30.4 / DL)
i=1

Error =" t (n-1) (SD / n¥/2) (30.4 / DL)

where: T
G
Z
R
C

I
SZ
RZ
DL
DR
Average
N

n
30.4
Error
t(n-1)
SD

Individual TLD reading corrected to standard instrument
conditions

Gross reading of dosimeter i

Zero for dosimeter, i

Correction factor of reader

Calibration factor for dosimeter i

In-transit dose

Mean of n dosimeters in site lead shield

Mean of n dosimeters in RMC lead shield

Exposure period of location (days)

Exposure period of RMCO (days)

Mean exposure per standard exposure period at a given station
Net ‘dose obtained during exposure period in the field
Number of readings

Days in standard exposure period

The 95% confidence limit error of the average
t-distribution (student) factor for 95% CL

Standard deviation of n readings of sum N
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GAMMA SPECTROMETRY OF SAMPLES
Water (G1)

Four liters of sample is reduced to 100 ml and sealed in a standard container. The
container is counted with a Ge(Li) detector coupled to a multi-channel pulse-height
analyzer. The counting time is 50,000 seconds.

Milk (G7)

A three Titer aliquot is dried at 175°C, ashed at 500°C until no carbon residue is
present, compressed and sealed in a standard container. The container is counted
with a Ge(Li) detector, coupled to a multi-channel pulse-height analyzer. The
counting time is 50,000 seconds.

Dried Solids (G8)

A large quantity of the sample is dried at a low temperature, less than 100°C. A
100 gram aliquot (or the total sample if less than 100 grams) is taken, compressed
to a known geometry and sealed in a standard container. The container is counted
with a Ge(Li) detector, coupled to a multi-channel pulse-height analyzer. The
counting time is 50,000 seconds.

Air Dried Solids (GA)

A large quantity of sample is air dried, compressed to-a known geometry and sealed
in a standard container. The container is counted with a Ge(Lig detector, coupled
to a multi-channel pulse-height analyzer. The counting time is 50,000 seconds.

A11 samples received for the quarter are mixed and sealed in the standard container.
The container is counted with the high resolution Ge(Li) detector, coupled to a
multi-channel pulse-height analyzer.

Air Particulate (GB) F}

Calculation of results, two sigma error and the lower limit of detection (LLD).
The data are obtained by smoothing the spectrum to minimize the effects of random /ﬁf
statistical fluctuations. Peaks are identified by changes in the slope of the |
gross spectrum. The net area, in counts, above the baseline is determined. The

calculations of the results, two sigma error and the lower 1imit of detection (LLD)

for each nuclide are then expressed in activity (pCi) per unit volume or mass
(1iters or grams).

Result (pCi/vol or mass) = ((S/T) - (B/t)) / (2.22 E V F)
2 sigma error (pCi/vol or mass) = 2 ((S/12) + (B/t?)Y2 / (2.22 E V F)
LLD (pCi/vol or mass) = 4.66 (6 S)/2 7 (2.22 EVF T)
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where:

mM<<Mct—-—BTWN

Net area, in counts, of sample (Region of spectrum of interest)

Net area, in counts, of background (Region of spectrum of interest)
Number of minutes sample was counted

Number of minutes background was counted

Detector efficiency for energy of interest

Sample aliquot size (liters, cubic meters or grams)

Fractional gamma abundance (specific for each emitted nuclide)

b
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ANALYSIS OF SAMPLES FOR TRITIUM

Water (H2)

A 15 ml aliquot of the sample is vacuum distilled to eliminate dissolved gases
and non-volatile matter. The distillate is frozen in a trap cooled with a dry
jce-isopropanol mixture. Eight (8) ml of the distillate are mixed with ten (10)
ml of Insta-Gel 1liquid scintillation solution. The sample is then counted for
tritium in a Tiquid scintillation counter. A sample of Tow tritium (<50 pCi/1)
water is vacuum distilled as a blank and is counted viith each batch of samples.
In the calculation of the result it is assumed that the condensated and original
sample are of equivalent volumes. The volume change associated with the removal
of dissolved gases and non-volatile matter is not significant compared to the
other errors in the analysis.

%a]c?1ations of the results, the two sigma error and the.lower 1imit of detection
LLD).

Result (pCi/1) = ((S/T) - (B/t)) / (2.22 V E)
2 sigma error (pCi/1) = 2 ((S/12) + (B/t2))Y/2 / (2.22 V E)
LLD (pCi/1) = 4.66 (81/2) / (2.22 V E t)

Gross counts of sample including blank
Counts of blank

Fractional H-3 counting efficiency
Number of minutes sample was counted
Number of minutes blank was counted
Sample aliquot size (liters)

where:

<ct—-mowm
W onmiuun
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ANALYSIS OF SAMPLES FOR IODINE-131

Milk or Water (I0)

The initial stable iodide concentration in milk is determined with an iodide ion
specific electrode. Thirty milligrams of stable iodide carrier is then added to
four (4) liters of milk. The iodide is removed from the milk by passage through
jon-exchange resin. The iodide is eluted from the resin with sodium hypochlorite,
and purified by a series of solvent extractions with the final extraction into a
toluene phase. The toluene phase is mixed with a toluene-based 1iquid scintilla-
tion solution. The sample is then counted in a beta-gated gamma coincidence
detector, shielded by six inches of steel. Distilled water is used as a blank.
The yield is calculated from stable iodide recovery based on the recovered volume.
Results are corrected for decay from the sampling time to the middle of the counting
period, using a half-life value for I-131 of 8.06 days.

The data are obtained by smoothing the spectrum to minimize random statistical
fluctuations. Iodine-131 is identified by changes in the slope of the gross
spectrum, and noting the net area, in counts, above the baseline. The calcula-
tions of the results, the two sigma error and the lower 1imit of detection (LLD)
for iodine-131 are then expressed in activity (pCi) per unit volume (liter).

Calculation of results, two sigma error and the lower limit of detection (LLD).
Result (pCi/1) = (S-B) / (2.22 EVY F T)

2 signa ervor (pCi/1) = 2 (5+8)/2 / (2.22 EV Y F T)

LLD (pCi/1) = 4.66 (BY/2) 7 (2.22 EV Y F T)

where: Gross sample counts in I-131 peak
Baseline counts in region of I-131 peak
Number of minutes sample was counted
1-131 counting efficiency

Sample aliquot size (liters)

Fractional gamma abundance (0.824 for I-131)
Chemical yield of Iodine

<TMMT<<M—-{OWm
nnnunnuu

Air Cartridges (I1)

An iodine adsorber composed of charcoal is emptied into an aluminum can (6 cms
high by 8 cms in diameter) and counted with a NaI(T1) detector, counled to a
multi-channel pulse height analyzer.

The data are obtained by smoothing the spectrum to minimize random statistical
fluctuations. Iodine-131 is identified by changes in the slope of the gross
spectrum, and noting the net area, in counts, above the baseline. The calcula-
tions of the results, the two sigma ervor and the Tower limit of detection (LLD)
for iodine-131 are then expressed in activity (pCi) per unit volume.
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Result (pCi/m°) = ((S/T) - (B/t)) / (2.22 E V F)

2 sigma error (pCi/m3) =2 ((S/T2) - (B/tz))l/2 / (2,22 E V F)

LLD (pCi/mS) = 4.66 (.63(QY2)p) 2 / (2.22 VE F 1)

Net area, in counts, of sample in I-131 peak

Net area, in counts, of background in I-131 peak
Counts in I-131 peak channel

Number of minutes sample was counted

Number of minutes background was counted

Channel number (36 for I-131)

I-131 counting efficiency

Sample aliquot size (cubic meters)

Fractional gamma abundance (0.824 for 1-131)

where:

M<MOct 4T VW
nnwuwunnunnn
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ANALYSIS OF SAMPLES FOR STRONTIUM-89 AND -90

Total Water (SP, T9)

A two Titer aliquot of sample is used. Stable strontium carrier is added to the
1iquid to facilitate chemical separation of Sr-89 and -90, and to determine the
strontium recovery. Strontium concentration and purification is ultimately
realized by at least two precipitations of strontium nitrate in concentrated
nitric acid. Additional iron/rare earth hydroxide precipitations and barium
chromate separations are performed to remove suspected interfering nuclides.

After purification, the Y-90 is allowed to ingrow for a known period of time.
Sr-90 is then determined by counting yttrium oxalate after initially precipitating
Y-90 as yttrium hydroxide. Sr-89 is determined by counting strontium carbonate
and correcting the observed activity for the amount of Sr-90 and Y-90 on the plan-
chet. A sample of distilled water is used as a blank.

Milk (S4, T4)

A one and half liter aliquot of milk is ashed to destroy organic material and then
dissolved in concentrated mineral acid. Stable strontium is added to the eluted
liquid or dissolved ash to facilitate chemical separation of Sr-89 and -90, and
to determine the strontium recovery. Strontium concentrations and purification
is ultimately realized by at least two precipitations of strontium nitrate in
concentrated nitric acid. Additional iron/rare earth hydroxide precipitations
and barium chromate separations are performed to remove suspected interfering
nuclides. After purification, the Y-90 is allowed to ingrow for a known period
of time. Sr-90 is then determined by counting yttrium oxalate after initially
precipitating Y-90 as yttrium hydroxide. Sr-89 is determined by counting stron-
tium carbonate and correcting the observed activity for the amount of Sr-90 and
Y-90 on the planchet. A sample of distilled water is used as a blank.

Sediment (S6, T6)

Sediment samples are leached with HC1 and HNO, after being dried. Stable strontium
carrier is added to facilitate chemical iso]a%ion of Sr-89 and -90 and for determi-
nation of the strontium recovery in the procedure. Strontium concentration and
purification is ultimately realized by at least two precipitations of strontium
nitrate in concentrated nitric acid. Additional iron/rare earth hydroxide precipi-
tations and barium chromate separations are performed. After purification, the

Y-90 is allowed to ingrow for a known period of time. Sr-90 is then determined

by counting yttrium oxalate after initially precipitating Y-90 as yttrium hydroxide.
Sr-89 is determined by -counting strontium carbonate and correcting the observed
activity for the amount of Sr-90 and Y-90 on the planchet. A sample of distilled
water is used as a blank.

Organic Solids (S8, T8)

A 250 g wet portion of the sample is ashed, then dissolved in concentrated nitric

or mineral acid. Stable strontium carrier is added to the dissolved sample to facil-
itate chemical separation of Sr-89 and -90, and to determine the strontium recovery.
Strontium concentration and purification is ultimately realized by at least two pre-
cipitations of strontium nitrate in concentrated nitric acid. Additional iron/rare
earth hydroxide precipitations and barium chromate separations were performed. After
purification, the Y-90 is allowed to ingrow for a known period of time. Sr-90 is

then determined by counting yttrium oxalate after initially precipitating Y-90 as
yttrium hydroxide. Sr-89 is determined by counting strontium carbonate and correcting
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the observed activity for the amount of Sr-90 and Y-90 on the planchet. A sample
of distilled water is used as a blank.

Air Particulates (SA, TA)

Air particulate filters are leached with HC1 and HNO,. Stable strontium carrier

is added to facilitate chemical isolation of Sr-89 and -90 and for determination

of the strontium recovery. Strontium concentration and purification is ultimately
realized by at least two precipitations of strontium nitrate in concentrated nitric
acid. Additional iron/rare earth hydroxide precipitations and barium chromate sepa-
rations are performed to remove suspected interfering nuclides. After purification,
the Y-90 is allowed to ingrow for a known period of time. Sr-90 is then determined
by counting yttrium oxalate after initially precipitating Y-90 as yttrium hydroxide.
Sr-89 is determined by counting strontium carbonate and correcting the observed
activity for the amount of Sr-90 and Y-90 on the planchet. An unused filter paper
is used as a blank.

Calculations of the results, the two sigma errors and minimum detectable levels (MDL)
for Sr-89, -90 are expressed in activity (pCi) per unit volume (liter) or mass (gram).

Result Sr-90 = (A/T1-B/T2) / (2.22 V E Y X exp(-0.693 t1/64.1)(1-exp(-0.693t2/64.1)))
(pCi/vol or mass)

2 sigma error Sr-90 = 2(A/T12+B/T22)1/2 / (2.22 V E Y X exp(-0.693t1/64.1)(1-exp(-0.693
(pCi/vol or mass) t2/64.1)))

MDL Sr-90 = 3 812 / (2.22 T2 V E Y X exp(-0.693t1/64.1)(1-exp(-0.693t2/64.1)))
(pCi/vol or mass)

where: A = Gross Y-90 counts
B = Blank counts of yttrium
Tl = Y-90 counting time
T2 = Blank counting time
v = Sample aliquot size
E = Y-90 counting efficiency
Y = Yttrium chemical yield
X = Strontium chemical yield
tl* = Time in hours from second separation of Y-90 until counting
time of yttrium planchet plus one half the counting time
t2 = Time in hours between first and second separations of Y-90

(ingrowth time)

Result Sr-89 = (C/T3 - D/T4 - G - H) /. (2.22 V F X exn(-0.693t4/50.5))
(pCi/vol or mass)

2 sigma error Sr-89 = 2 (C/T3% + D/T42 + G/T3 + H/T3)Y/2 / (2.22 V F X exp(-0.693t4/50.5))
(pCi/vol or mass)

MDL Sr-89 = 3 (D+GT3-!-HT3)1/2 / (2.22 T4 VF X exp (-0.693t4/50.5))
(pCi/vol or mass)

where: C = Gross strontium counts
D = Blank counts of strontium o
G = Additional background from Sr-90 activity

(Sr-90 activity of sample) (2.22 VXJ)
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Additional background from Y-90 activity

(Sr-90 activity of sample) (2.22 VXE) (1-exp(-0.693t5/64. 1))
Sample aliquot size

Sr-90 counting efficiency

Sr-89 counting efficiency

Strontium chemical yield

Time in days from sampling date to strontium count date
Strontium counting time

Blank counting time

Time in hours from second separation of Y-90 to counting
of strontium planchet plus one half the counting time
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INTER-LABORATORY COMPARISON PROGRAM

RMC participates in the EPA radiological interlaboratory comparison (cross check)
program. This participation includes a number of analyses on various sample media
as found in the Susquehanna SES REMP. As a result of participation in the program
an objective measure of analytical precision and accuracy as well as a bias esti-
mation of RMC results is obtained. Of the 98 analyses performed, 91 fell within
the EPA mean and standard deviation. Reference 18 discusses any discrepancies be-
tween: the data. Tables E-1, E-2, E-3, E-4 and E~5 summarize the results of the
1982 samples.
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TABLE E-1

INTER-LABORATORY COMPARISONS
GROSS ALPHA AND BETA IN WATER
(pCi/liter and AIR PARTICULATES (pCi/filter)

(b)

SAMPLE RHMC EPA A11 Participants

DATE RMC # TYPE - ANALYSIS MEAN%s.d. MEAH+s.d. MEAN#s .d.
Jan 67011 Hater o 2212 2416 2116
1982 B 29%1 3245 316
March 70043 . Water o 151 1945 184
1982 B 191 1945 204
March 70631 APT o 2413 277 264
1982 8 58+2 5515 5918
April 72020 Hater a 5043 8521 7516
1982 B 93+2 (a) 10615 106£13
May 73330 Hater o 22x1 28%7 257
1982 8 313 2945 3046
July 76747 Water o 112 1625 1615
1982 8 22+1 235 2145
Sept 81226 Water o 201 29+7 2616
1982 B 34+1 4015 3846
Sept 81457 APT o 27+3 328 . 28%6
1982 8 38+2 (b) 6715 618
Oct 83052 Water o 48+2 55%14 47%14
1982 8 101+1 8115 76%11
‘Nov 84691 Water o 1742 1915 1724
1982 - ] 2242 2445 2413
Nov 91763 APT o 28+1 2717 29+4
1982 B 642 5915 66+7.
(a) Insufficient sample to reanalyze. Probable reasons for discrepancy are incomplete

transfer of sample to planchet, incorrect pipetting of sample aliquot and nonhomo-
geneity of sample.

Calculation was verified. Sample could not be reanalyzed because it was destroyed

in the strontium analysis. Gross alpha, gamma and strontium-90 for that sample were
in agreement with the EPA.
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TABLE E-2
INTER—LABORATORXISOMPARISONS

GAMMA

SAMPLE . RMC EPA A11 Participants
DATE RMC # TYPE ISOTOPE MEAN#s.d. MEANzs . d. MEAN#s .d.
Feb 68029 Water Cr-51 <56 0 519
1982 Co-60 2214 2015 2045
Zn-65 1613 1545 1544
Ru-106 <32 (a) 205 1918
Cs-134 20+1 2245 21+3
Cs-137 2210 2315 2414
larch 70631 APT Cs-137 32x1 235 2746
1982
April 72020 Hater Co-60 <3 0 5+10
1982 Cs-134 161 1515 154
Cs-137 162 1615 1744
April 72074 Milk Co-60 3042 3045 314
1982 Cs-137 28+3 2845 3014
Ba-140 <147 0 5+7
K 1530£204 150075 1495178
June 74569 Water Cr-51 <72 (b) 2315 2513
1982 Co~-60 2912 2915 31x4
Zn-65 263 265 2746
Ru-106 <30 0 10£11
Cs-134 34+1 3515 3414
Cs-137 242 2515 274
July 76127 Food I-131 105%13 949 10049
1982 Cs-137 274 2045 264
Ba-140 <19 0 0
K 2660244 2400£120 26451244
Sept 81457 APT Cs-137 2544 2745 254
1982
Oct 82539 Water Cr-51 <93 (b) 515 51+15
1982 Co~60 214 205 20%3
Zn-65 2116 2415 2424 -
Ru-106 4116 305 318
Cs-134 162 1915 18+3
Cs-137 1743 205 2143
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TABLE E-2 (cont.) .
INTER-LABORATOR(ISOMPARISONS

GAMMA
) SAMPLE RMC EPA A11 Participants

DATE RMC # TYPE ISOTOPE MEANts . d. MEANzs.d. MEAN#s. d.
Oct 83052 Hater Co-60 <4 0 3%7
1982 Cs~134 <3 235 611

Cs-137 2112 2015 203
Oct 83535 Milk I-131 4715 4216 40£7
1982 ' Cs~-137 354 3415 35+3

Ba-140 <31 0 215

K 1682168 156078 1528+196
Nov 84177 Food [-131 3016 256 255
1982 Cs-137 28+4 2715 294

Ba-140 <32 0 0

K 2934118 2780140 2846+207
Nov 91763 APT Cs-137 31+2 2745 3015
1982

(1) Results reported in pCi/liter for milk and water, pCi/sample for air particulates,
and pCi/kilograms for food products except K which is reported in mg/liter for milk
and mg/kilogram for food products.

(al Positive activity was not detected due to the low sensitivity of the analysis for
Ru~-106. '

(b) Positive activity was not detected due to the low sensitivity of the analysis for
CY""51.
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INTER-LABORATORY COMPARISONS

TABLE E-3

TRITIUM IN WATER

pCi/liter
SAMPLE RMC EPA A11 Participants
DATE RUC # TYPE ANALYSIS MEAN#s.d. MEAN+s.d. MEANzs.d.
Feb 67807 Hater H-3 1913+138 1820+342 1853229
1982
Apr 71295 Water H-3 280089 2860%360 2812242
1982
June 74602 Water H-3 18674590 1830£340 1765%229
1982
Aug 77486 Hater H-3 3077x100 2890+360 2847270
1982
Oct 82727 Water H-3 2473458 2560£350 2517%250
1982
Dec 90744 Water H-3 2007%75 1990345 2009+233
1982
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TABLE E-4

INTER-LABORATORY COMPARISONS
IODINE-131 IN WATER

pCi/liter

SAMPLE RMC EPA A1l Participants
DATE RMC # TYPE AHALYSIS MEAN=s.d. MEAN%s.d. MEANzs . d.
Jan 67243 Hater 1-131 7.010.1 8.4+1.5 8.3+1.0
1982
Apr . 70963 Water I-131 664 626 638
1982
June 75597 llater I-131 3.940.7 4.440.7 4.5+1.1
1982
July 77316 Water I-131 5.540.3 5.4:0.8 5.7+1.5
1982
Aug 78175 llater I-131 8842 8749 86x10
1982
Dec 90378 Hater I-131 40%3 376 38+5
1982
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TABLE E-5

INTER-LABORATORY COMPARISON%I)
STRONTIUM-89 AND STRONTIUM-90

g SAMPLE RMC EPA A1l Participants
DATE RMC # TYPE AIALYSIS MEAN+s.d. MEANZs . d. MEAN#s . d,
Jan 66079 Hater Sr-89 15%1 215 20x4
1982 Sr-90 1241 122 11+2
March 70631 APT Sr-90 2846 (a) 161 16%2
1982

April 72020 Water Sr-89 14+8 (a) 2415 24x4
1982 Sr-90 10+1 1242 1212
April 72074 Milk Sr-89 <23 2515 225
1982 Sr-90 <26 1622 N\ 14+3
May 73333 Water Sr-89 17+2 2215 2215
1982 Sr-90 132 132 1242
July 76127 Food Sr-89 22%11 2615 29+7
1982 Sr-90 18+8 205 23+2
Sept 80211 Hater Sr-89 19+1 2515 244
1982 Sr-90 151 152 14+2
Sept 81457 APT Sr-90 17x1 202 172
1982

Oct 83052 Hater Sr-89 <5 . 0 13+20
1982 Sr-90 12+1 172 162
Oct 83535 itk Sr-89 <5 0 3%3
1982 Sr-90 171 1942 17+3
Nov 84177 Food Sr-89 16+2 0 7%13
1982 Sr-90 2217 28+2 267
Nov 91763 APT Sr-90 16+1 1622 16%2
1982

(1) Results reported in pCi/1 for water and milk, pCi/filter for air particulates, and

(a)

pCi/kg for food.
A new strontium procedure was introduced in March 1982. These intercomparison sam-

ples were analyzed in the testing stage and showed the need for retraining in sepa-
ration technique.
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SITE SPECIFIC DEMOGRAPHIC DATA

The Branch Technical Position (15) requires the annual collection of certain
demographic data in order to determine if any changes to the REMP are necessary.
The nearest milk producer and vegetable garden over 50 square meters in each sec-
tor must be determined. The nearest residence in each sector was also determined.

Dairy Animal Survey

In August 1982, a dairy animal survey was performed in the vicinity of the
Susquehanna Steam Electric Station. The information, pertaining to the location
of the nearest dairy animal (within 5 miles) is listed in Table F-1. One goat
farmer in sector 7 no longer raises goats, therefore the nearest dairy animal
changed from 2.1 miles to 2.2 miles.

Vegetable Garden Survey

The location of the nearest vegetable garden over 50 square nieters in each
sector is listed in Table F-2. In addition, broad leaf vegetation was collected
from site boundary gardens in the sectors which have been determined to have the
highest D/Q and analyzed for iodine-131. This data appears in Table C-22.
Residence

The location of the nearest residence in each sector is listed in Table F-3.
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TABLE F-1
NEAREST DAIRY ANIMAL OPERATION BY SECTOR

Sector Direction 1982 Distance .
1 N 55 '
2 NHE >5
3 NE >5
4 ENE 2.7
5 E 4.5
6 ESE 2.4
7 SE - 2.24%

8 SSE 3.2+*%
9 S 2.4
10 SSH 3.0*
11 SW 3.5
12 HSW 1.7*
13 W 5.0%
14 WNW >5

15 N 0.9%
16 HHW 4.2

+ Goat farm.
*  Participant in Susquehanna SES Radiological Environmental Monitoring Program.
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TABLE F-2
NEAREST VEGETABLE GARDENS

Sector

Direction

N
NNE
NE
ENE

ESE
SE
SSE

SSW
SH
HSW
W
WHH
Nu
NNU

119

1982 Distance

0.6
1.1
1.0
2.4
0.5
1.4
0.4
0.7
1.2
1.5
0.6
0.4
1.3
0.7
0.9
1.4
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TABLE F-3
NEAREST RESIDENCE

Sector Distance (Miles) Residence

1 N 0.6 Bruce Thomas
2 NNE 1.0 L. M. Robbins
3 KE 2.3 John Henry

Owner: Norman Reinhimer

4 ERE 2.1 James Cruise

5 E 0.5 Dorothy Halters
Oviner: PP&L

6 ESE 0.5 Christopher Zwolinski
Owner: Robert Zwolinski

7 SE 0.4 Dennis Kline
Owner: Harry Kline

8 SSE 0.7 John Naunczek

9 S 1.1 James D. Bower
10 SSW 1.5 Frank Rehrig

11 SW “ 0.6 Stanley Shortz
12 WSH 1.2 Hilliam Kisner
13 U 0.8 William Johnson
14 WhW 0.7 Headley E. Folk
15 HW 0.9 Michael Serafin
16 NHW 0.6 William lMetzler
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