NUS-4516

SUSQUEHANNA STEAM ELECTRIC STATION

Radiological Environmental Monitoring Program

1983 ANNUAL REPORT

Prepared for
PENNSYLVANIA POWER AND LIGHT COMPANY
by
NUS CORPORATION

MARCH 1984

8405070495 84043
PDR ADOCK 03000387



NUS-4516

SUSQUEHANNA STEAM ELECTRIC STATI W
RADICLOGICAL ENVIRONMENTAL MONITORING PROGRAM

1983 ANNUAL REPORT

Prepared for
Pennsylvania Power and Light Company
by
NUS Corporation
March 1984



Section

i1,
I11,

Iv,

VI,
VII,
VIII.
IX.

Appendix A
Appendix B
Appendix C

Table of Contents

Title

Introduction

A.
B.

Site and Station Description
Objectives and Overview of the
SSES Monitoring Program

Program Description

Sampling Methods and Procedures

B
B
C
0
3
F
G

Oirect Radiation

Fish

Sediment

Water

Airborne Particulates/Air lodine-131/
Precipitation

Milk/Pasture Grass

Food Products

Summary and Discussion of 1963
Analytical Results

A.

B
¢
D.
E
F

Direct Radiation

Fish

Sediment

Water

Air Particulates/Air lodine-131/
Precipitation

Milk/Pasture Grass

Food Products

Deviations from the Program

Program Changes

Land Use Census

Conclusions

References

USEPA Intercomparison Program Results

Summary of Analytical Methods

Data Reporting Conventions

I1-1
I11-1
I11-1
I1I=-2
IT1-2
I11-2
[11-4
I111=-§
I1I-6

Iv-1

Iv-2

Iv=3

Iv-4

Iv=6

Iv=11

Iv=13

Iv-14

V-1

Vi-1

VII-1
VIII-1

IX-1

B-1
C-1



Table

Numbers

10
11

12

13

14
15

LIST OF TABLES
(Page 1 of 2)

Title

Annual Analytical Schedule for the Susquehanna

Steam Electric Station Radiological Environmental

Monitoring Program 1983

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

Direct Radiation - Thermoluminescent
Dosimetry Results

Gamma Spectrometry of Fish
Gamma Spectrometry of Sediment
Gross Alpha in Sediment

Gamma Spectrometry of Water (Surface, Well
and Drinking)

Iodine=131 in Water (Surface and Drinking)
Gross Beta in water (Surface, well and Orinking)

Gross Alpha in Water (Well and Drinking)

Tritium in Water (Surface, Well, Drinking
and Precipitation)

Gross Beta in Air Particulate Filters

Gamma Spectrometry of Composited Air
Particulate Filters

Gross Alpha in Composited Afr Particulate Filters
lodine=131 in Charcoal Cartridges

ii

T-1

T=8

T-11
T-16
T-17
T-20

T-21

T-32

T-562

T-56
T-61

T-64
T-66
T-67



Table

Numbers

16
17
18
19a

180
20

2l

22

23

24

25

«IST OF TABLES
(Page 2 of 2)

Title

Gamma Spectrometry of Precipitation

Gamma Spectrometry of Milk

Iodine=131 in Milk

Gamma Spectrometry of Pasture Grass = RMC
Gamma Spectrometry of Pasture Grass = NUS

Gamma Spectrometry of Food Products
(Fruits and Vegetables)

Gamma Spectrometry of Game, Poultry and Eggs
Summary of Data for the SSES Operational
Radiological Environmental Monitoring
Program - 1983

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

Nearest Dairy Animals by Sector, Identified During
the 1963 SSES Annual Land Use Survey

Comparison of Data from the NUS-RMC
Overlap Period

iii

Page

T=73
T-74
T-82
T-866
T-87

T-88
T-91
T=-92
T-102
T-108

T=106



Figure

Numbers

LIST OF FIGURES

Title

On Site Environmental Sampling
Locations SSES

0ff Site Environmental Sampling
Locations SSES

Average Ambient Radiation Levels in the
Vicinity of the SSES - 1973 through 1983

Gross Beta Activity in Air Particulates
in the Vicinity of the SSES - 1983

Gross Beta Activity in Air Particulates in
the Vicinity of the SSES - 1973 through 1983

Average concentrations of Tritium in
Surface Water in the Vicinity of the
SSES = 1973 through 1963

iv

F=1

F=2

F=3

F-4

F=6






I. INTRODUCTION

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 operational REMP, The
program is now being conducted by NUS under contract with Pennsylvania
Power and Light,

This report covers the period December 31,1982 through January 07,
1964,  In general, the data from the first half of 1983 was generated
Dy RMC and the data from the second half of 1963 was generated by NUS,
Data from programs conducted in prior years have been presented in a
series of annual reports,'t=1l)

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 1s located on a 1075 acre tract along the Susquehanna
River, five miles northeast of Berwick 1in 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 demography, hydrology, meteorology and land use
Characteristics of the 1local area may be found in the Environmental
Roport‘lz). the Safety Analysis chort‘ls) and the Draft Environmenta)
Statement - O.L.(x‘) for Susquehanna SES.
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8. Objectives and Overview of SSES Monitoring Pregram

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

In=plant monitoring will be used to assure that these predetermined
release limits are not exceeded, However, as a precaution against
unexpected and undefined processes which might allow undue
accumulation of radiocactivity 1in any sector of man's environment, a
program for monitoring the plant enviruns 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 1increase above normal background radioactivity.
Background levels 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
preoperational phase, assist in the evaluation of the radiological
fmpact of plant operation,
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The objectives of the operational Radiological Environmenta)
Monitoring Program are:

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

radicactivity levels which may occur.

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

4

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 tnvironmental
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 menitoring 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 fodine=131; the measurement of gross

beta, gross alpha, and gamma emitters in water; the measurement of
fodine-131 and gamma emitters 1in milk; and, the determination of

gamma emitters 1in game, poultry, eggs, and various fruits and
vegetables,
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IIT. SAMPLING METHODS AND PROCEDURES

To derive meaningful and useful data from the radiclogical
environmental monitoring program, sampling methods and procedures are
required which will provide samples representative of potential
pathways of the area.

A, Direct Radiation

Thermnoluminescent dosimeters (TLDs) were used to determine 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 in 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 Jlocal meteorologic
and topographic characteristics and population distribution
characteristics., There were seven (7) control locations: 363, 364,
4Gl, 7Gl, 7Hl, 12G1, and 1264,

For the first and second quarter, direct radiation measurements were
made using thermoluminescent dosimeters (TLDs) consisting of calcium
sulfate doped with thulium (CaS04: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,
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B. Fish

Fish sampling was conducted in the spring (May and June) and the fall
(late September and October) at two lorations for this program.
Downstream of the Susquehanna SES on the Susquehanna River was
selected as an indicator location (IND), and an upstream location 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 anal sis by gamma spectrometry.

C. Sediment

Sediment samples were collected in May and September at five locations
in the Susquehanna River. These were Bell Bend (78), downstream near
Hess Island (11C), the old Berwick test track (12F), wupstream near
Gould lIsland (28) and between Shickshinny and the former State
Hospital (2F). Samples were analyzed for gamma emitting nuclides, and
gross alpha.

D. Water

The waterborne pathways of exposure from Susquehanna SES were
evaluated by analyzing samples of surface water, well water, drinking

water,
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Surface kater

The Susquehanna River was sampled monthly at seven locations. Daily
grab samples were collected at 12H1 (Merck Company) then composi ted
into a monthly sample. Monthly samples were also composited from
weekly grabs at location 558 (under the power line) and location 655
(outfail area). Monthly grab samples were collected at location 103
(Mocanaqua Substation), location 12F1 (Berwick Bridge), location 12G2
(between Bloomsburg and Berwick), and location 105 (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 657 (see
program changes). Weekly sampling at 656 and 657 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.

Well Water

Eight wells, the Energy Information Center (256), the Riverlands
Security Office (355), <ne peach stand on-site (452), the Training
Center (454), the tuF Building (1155), the Serafin Farm (15A4), the
Berwick Hospital (1264) and the Berwick Water Company (12F3), were
sampled monthly, The Berwick Water Company (12F3) actually draws a
portion of its water from the Glen Brook Reservoir (a surface water
location 13E1). 12F3 is included here because its sampling regime 1s
that for well water. 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.
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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 Water
Company (12H2). In addition, weekly samples were collected from
location 12H2 for iodine-131 analysis. Gross beta and gamma emitters
were analyzed monthly. Gross alpha and tritium were analyzed as
quarterly composites for location 12F3 and monthly for location 12HZ.

During the second two quarters, drinking water was sampled monthly at
12F3 and 12H2 RAN 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 12K2
RAN 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 fodine-131
monthly and gross alpha, and tritium on a quarterly basis.

£. Airborne Particulates/Air lodine-131/Precipitation

Airborne pathways were examined Dy analyzing air particulates, air
jodine and precipitation. Air particulates were collected on Gelman
type-A/E, glass fiber filters with low volume air samplers. Air
jodine 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, were 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 locations; the
Information Center (252), the biological laboratory (554), the Golomb
House (11S2), the transmission line at site 15 (1584), the
transmission line east of route 11 (981), the Mocanagua Substation
(102), near Pond Kill (3D1), the Berwick Hospital (12E1), the Hazelton
Chemistry Lab (761), at Bloomsburg (12G1) and the PP&L roof in
Allentown (7H1). The last three locations, 7Gl, 1261, and 7H1 were
the controls, Air filters were analyzed weekly for gross beta and
Quarterly for garma emitters, gross alpha. Air iodine was collected
on charcoal cartridges 1in series with the air particulate filter at
all locations., The charcoal cartridges are warranted tc have an
efficiency of removal of elemental ijodine of 99%. Precipitation
samples were collected monthly from locations 5S4, 1152, 102 and 1261
and composited and analyzed quarterly for tritium and gamma emitters.
Precipitation samples were also collected from 1261, 961, 282, 301,
1554, and 7G1 (control) beginning with the second quarter,

F. Milk/Pasture Grass

Cow milk samples were collected monthly from eight locations; 1282,
1283, 6C1, 1001, 1202, SE1, 133 and 10G1 (control). Samples were
collected semi-monthly from April through October from locations 1282,
SEl, 133, and 10Gl. Each monthly sample was analyzed for fodine~131
and gamma emitters,

Goat milk was sampled at one location (801) quarterly, Goat milk was
analyzed for fodine-131 only,

Pasture grass was collected monthly at the closest farm (15A1).
Pasture grass samples from location 801 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 analycze various types of food products
collected from farmers within the vicinity of Susquehanna SES. These
included apples, honey, corn, cabbage, lettuce, potatoes, squash,
spinach, string beans, tomatoes, endive, strawberries, peppers and
swiss chard. Locations that were sampled were 1101, 785, 1254, 782,
1281, and 2KH2 (2H2 was a substitution for 2H1).

Meat
Meat samples consisting of eggs and chicken were collected from a
local farm (1281). 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 loB.
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IV. SUMMARY AND DISCUSSION OF 1983 ANALYTICAL RESULTS

Cata 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 required in Section 5.0 of the NUS Environmental
Services Division Quality Assurance Manual, and are detailed in the
NUS Radiological 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 limits 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 t1ollowing the "LT" is a result of the lower limit of detection
(LLD) calculation as defined in Appendix C. "“ND" (Not Detected) is
used periodically in the tables presenting gamma analysis results for
various mecia. It primarily appears under the “Others” column, where
it indicates that no other detectable gamma emitting nuclides were
fdentified. NUS analytical methods meet the LLD requirements
dddressed 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 tota) number of
analyses which were detectable follows the average 1in 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 (TuDs) are given in Table 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 quarterly at 66 locations. The mean values of four
readings (corrected inaividually 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 repcerted 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 is included in Table 22,
Individual measurements of external radiation 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,

Oakley(4) calculates an 1fonizing 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 Susquehanna SES 1s 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,
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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. A1l samples from May were analyzed by both RMC
and ¥US. 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 locations 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 1583 are presented in Table 4, As expected, naturally
eccurring K-40 was the major detectable activity 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 Tocation, 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  1isotope has often been reported in fish flesi in other
environmental monitoring programs at this level of activity, and was
reported in two fish samples in the initial operational report for
19862 at levels of 9 and 14 pCi/kilogram (wet), Since 1t 1s present in
global fallout, the occasional detection of Cs=137 in environmental
media 1s not unusual, A1) other nuclides were below the detection
Timit, No significant differences were noted 1in the comparative
results on the split samples,
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C. Sediment

The processes by which radionuciides and stable elements are
concentrated in bottom sediments are complex, involving
physicochemical interaction in the environment between the various
organic and inorganic 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 colleidal 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, including three indicator and two control
locations, Samples collected in May were split and analyzed by both
RMC and by NUS. A1)l samples were analyzed by gamma spectrometry, and
for gross alpha, A statistical summary of the analytical results
incluaing the average, fraction of getectables, 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 cesium=137 was detected 1n six
of fifteen samples, ranging from 88 to 240 pCi/kg (ary), Cestum=137
was detected in 3 of § indicator samples ranging from 58 to 9l
pCi/kg (dry). Cs=137 was detected in3of 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 reported tor the
remainder of the analyses, Detectable activities of Co=58 and Mn-54
were reported in a single sample 17 May by RMC, Activities were 130
and 66 pCi/kgldry), respectively, These values were of the same order
of magnitude as the sensitivity 1imits reported by NUS for the sample

splits,
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In addition to the three man-made fsotopes discussed above, a number
of naturally occurring 1sotopes were observed fin 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 1n all of the samples., These generally
ranged from 420 to 1100 pCi/kg (dry) between the different samples,
The cbserved results were internally consistent for any given sample,
Individual daughters are reported in the tabulation of NUS results,
RMC data for naturally occurring fsotopes in the uranium and thorium
Chains are reported as the long=)ived parcnts, Ra=226 and Th=232,

The results of the analysis of sediment samples for gross alpha
Activity are iisted in Table 6, Detectable activity was observed in 4
of 9 samples from the indicator location, The range/leve! of observed
Activity was 2900 to B800 pCi/kgldry), Detectable activity was
observed 1n 4 of o samples from the control location, The range/leve!
of observed activity was 3200 to 9800 pCi/kgldry), The range of gross
alpha activities reported 1n the 1982 operationa) REMP report was 6000
to 9500 pCi/kglary),

Due to the inhomogeneity typical of sediment samples, wide vartations

between samples are expected even when the samples are taken from
areas that are relatively near one another,
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0. Water

Three types of water were sampled during 1983, Surface water was
sanpled from eleven (11) locations including three control locations,
Nell water was sampled from eight (8) locations, 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, todine~131, and
tritium, Results are discussed in detail below,

Gamma [mitters

The rosult, of the gamma spectrometric analyses of water samples are
presented in Table 7. There were & total of 256 analyses performed;
tncluding 118 surface water samples, 38 grinking water samples, ond
108 well water samples. There was no detectable activity of fisston
or activation products In any of the drinking or well samples
analyzed., With the exception of samples from locations 657 and 8558,
no gamma emitters were detected in any of the surface water samples,

During the reporting pericd, approximately half the samples from
location 657 contained one or more corrosion products, Letectable
Co=88 wat found in 6 of 15 samples from this location, varying from
0,91 to 200 pCi/11ter, In adéition, the isotopes Co=60 and Mr=54 were
each detected 1n 3 of the 18 and 7 of the 15 samples respectively from
§57. The observed activity range of Co=60 was from 8.3 tw 21 pi/h,
while Mn=84 varied from 0,94 to 130 pCi/1iter. A single sample from
Jocation 556 conteined detectable activity of Co~60, The reported
Tevel 10 this sample was 4.8 pCi/1iver, Two samples from location 657
contatined detectable levels of Cr=bl, The observed levels at the this

location were 170 ani 92 yiV/1,
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Three of the 1§ Illlp‘ti from location 657 contained detectable
activity of Fe~59, The activity levels ranged from 5.8 to 34
pCi/Niter, Single samples from locatior 657 contained detectable
activities of In=65 (4.8 pCi/1) and the fission product Nb=-95 (3.2
pCi/1). None of the latter three isotopes were observed 1in 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 1n all cases are well below USNRC non=routine reporting
Timits,

lodine~131

A total of 209 samples were analyzed for fodine~l3l. These 1ncluded
L32 surface waters, and 77 drinking water samples, Results of the
fodine~1J1 analyses are contained n Table 6,

Of the B0 indfcator drinking water samples analyzed, 22 had detectable
sctivity, ranging from 0,083 to 0,35 pCi/liter, Of the 7 drinking
water samples from the control location, 1 had detectable activity at
& level of 0,10 pCi/ ) 1ter,

Of the 78 surface water samples from indicator locations which were
analyzed for [<l3l, 26 had detectable activity, ranging from 0,05 to

0,32 pCi/11ter, Of the 54 contro) surface water samples analyzed, 6
had detectable activity, ranging from 0,074 to 0,45 pCi/)1ter,

The presence of this tsotope 1n the control location samples, and the
general distribution of the observed activities indicates that the
presence of this fsotope 1s probably not plant related, Alternate
sources of this contamination could be medical uses 1n the area,

ve?



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.
0f the 68 indicator surface water samples 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 gross beta
activity, ranging from 1.2 to 26 pCi/liter.

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.

0f 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 analyzed, 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 quarterly composite drinking
water samples, and 23 monthly drinking water samples. Results of the
gross alpha analyses are contained in Table 10,

Of the 28 indicator well water samples analyzed from the routine
program, 4 had detectable gross alpha activity, ranging from 1.0 to
2.5 pCi/liter., Of the 4 control well water samples analyzed, 2 had
detectable gross alpha activity, ranging from 0.94 to 1.4 pCi/liter.
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 quarterly composite drinking water samples had detectable gross
alpha activity,
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Tritium

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

activity. These included 35 surface waters, 32 well waters, and 24
drinking water samples. Results of ihe tritium analyses 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, & 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/liter,

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/liter.

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

from the plant discharge, 657), all tritium activities which were
detected were typical of existing environmental levels.
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Air Particulates/Air lodine-131/Precipitation

from 11 Tlocations. Each weekly

.

was ar ] or gross Deta activity. CQuarterly composites
were analyzed foi' gamma em g radionuclides hy gamma spectrometry,

-~ & o -
055 al

all stations was 14 £-03

activy was 3.0 to 33 E-03 pCi/m”,
variation o beta activity in airborne

Figure 5 shows the data from the

period 1n the context of reported measurements for

location were composited quarterly and then

A total of 44 composited samples were
iTma spectrometry data are presented 1in Table 13.
beryllium=7 was d cte ‘ 1 of the samples. The range
was 0 =03 pCi/m”~. No differences were noted
locations. No other gamma-emitting

pes were detected in any of the samples analyzed.
alpha analyses on air particulate filters are given
‘ ne mean gross alpha activity for all stations was 5.1
)C1/m” and the range of gross alpha activity was 2.1 to 8.0
E~-03 pCi/m". The average activity in the sample frcm the indicator
locations was 5.3 + 3.4 E-03 pCi/mJ. The average activity in the

sample from the control locations was 4.6 + 2.5 E-03 pCi/mJ.




Air lodine

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 spectrometry analyses are shown in Table 16.
Cosmogenic beryllium=-7 was detected in 11 of 34 samples. The range or
Be-7 activity was 14 to 35 pCi/liter. 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 1in 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 locations, ranging from 1.1 to 3.3
pCi/liter., Since Cs-137 is present in global fallout, the occasional
detection of this isotope 1in environmental media is not unusual,
These Tlevels are very similar to previously reported 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 performed, 114 from indicator
lTocations and 22 from the control location. No I-131 was detected in
any of the milk samples.
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Pasture Grass

A total of 16 pasture grass samples were collected for analysis during
this program year, Samples were collected monthly when available,
A11 samples were analyzed hy 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 1is 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 in

any of the samples.

Cosmogenic beryllium=7, which exists due to 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. A1l samples were analyzed by
gamma spectrometry.
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Fruits, VYegetables and Honey
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Game, Poultry and Eggs

In addition to the samples discussed above, a total of 13
non-vegetable food product 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 samples were analyzed by gamma
spectrometry. Results of gamma spectrometric analyses of of these
non-vegetible, 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 is present in global fallout, the occasional
detection of Cs=-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 uranium 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

Month

January

February

March

April

May

Medium
Surface Water

kell wWater

Air Particulates and
Air lodine

Surface Water

Milk

Surface Water

kKell Water

Surface Water

Air lodine

V-1

Deviation

Sample from station 655 lost
in shipment,

Sample from station 355 not
collected from January through
May since pump was turned off
for winter,

Samples from all air stations
except 7H1 were lost in
shipment,

Samgles from station 1262 not
collected due to icing
conditions.

Samples from station 601 were
not collected during the first
quarter. Pasture grass was
substituted.

Sample from station 657 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
452 because the outside spigot
had been removed.

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

Sample from station 12Gl1 was
Tost in shipment,



DEVIATIONS FROM THE PROGRAM {(continued)

Month Medium Deviation

June Milk Duration between samples
exceeded defined
specifications for this

frequency.
June Water aud Milk Sensitivities for Ba-140,
through La-140, and Fe-59 were
December 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.

August Milk Duration between samples
exceeded defined
specifications for this

frequency.
September Air Particulates and Samples from 7H1 were
Air lodine collected on 09/22/83 after

a two week period due to
sample collector's error,

Food Products 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 2Hl
was closed for the season.
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DEVIATIONS FROM THE PROGRAM (continued)

Month

September

October

Medium

Air Particulates

M1Tk

MiTk

Air Particluates and
Air lodine

Precipitation

Surface Water

Milk

V-3

Deviation

Third Quarter giross alpha
Composite sample from /H1

was destroyed in analysis.

Samples from stations 10G1

and 12N2 were not anzlyzed

for 1-131 due to laboratory
analyst error. Sample was

destroyed in analysis.

Ouraticn 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
collecter'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,



v,

DEVIATIONS FROM THE PROGRAM (continued)

Month

November

December

Medium

Milk

Well Water

Surface Water

well Water

Precipitation

Deviation

Sample from station 5E1 was
not analyzed for I-131, due

to laboratory analyst's
error,

Sample from station 355 was
not collected. The well had

been turned off for the winter.

Samples from stations 12G2
and 105 were not collected
due to flooding conditions

of river.

Sample from staticn 355 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,

PRCGRAM 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 6S7, 656
and 12H2 RAW. Sampling was initiated at 1°42 RAK for the third
quarter 1983, at 6S7 for the first quarter 1983, and at 656 for
the tnird 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 precipitation sampling stations were added to the
program: 12E1, 981, 252, 3D1, 1584, and 7Gl.

TLD location 8H1 was dropped from the program during 1983,
This was an TLL location at the RMC offices in Philadelphia,

The following surface water stations were droppea from the
program: 3G5, 3Gl, and 3G2. This was due to schedvled
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 1s well as the nearest vegetable
garden and residence in each of the sixteen standard sampling
sectors around the plant., The outer bound of the survey for
identifying the "“nearest" or potential indicator locations was 5
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
Tost 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 s mpling location in each sector.
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VIII. CONCLUSIONS

Results of the 1983 Radiological tnvironmental Monitoring Program for the
Susquehanna SES Nuclear Station have been presented. Generaliy the
results were as expected for normal environmental samples. Naturally
occurring activity was observed in the usual sample media at the expected
magnitude. 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 isotope. 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 Dbe operating within regulatory limits without impact on the
health or safety parameters of the local environs.
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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
Meaia(l) Locations Freq.(2) Required Anal. Freq.(3)
hell Water 8 M BWC =-Gross Beta M1
GW GWO ~Gamma Spec M1
AWO =-Gross Alpha Qc 1
HNO =Tritium QC 1
Drinking water 3 MorN BWO ~Gross Beta M or MC
PW GWO =-Gamma Spec M or MC
IX0 ~1-131 Mor N
AWO =Gross Alpha MC or QC
KNO =Tritium MC or QC

Note 2: Station 12F3 is sampled monthly and analyzed for BWO, GWO, and
on a monthly basis, Station 12F3 1s 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
Tor TX0 on a weekly basis., Individual composites of the 12H2 RAW and
12M2 TREATED weekly samples are made on a monthly basis (MC) and

analyzed for BWO, GWO, AWO and HKNO.

Rain kater 10 M GWO ~Gamma Spec QC 1
PR HNO =Tritium QC 1
Milk 8 M or SM“) GO -Gamma Spec SM or M
Ml INO =1-131 SM or M

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

S,

6.

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.

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 1s greater than

or equal to 24 hours following filter change,

Four samples will be analyzed semi=monihly from April through October,

Goat milk will be analyzed quarterly for I-131 only,

Pasture grass will be sampled during the quarters goat milk 1s not
available.

S011 will be sampled during the summer of 1984,
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Table 2
(Page 1 of 6)

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

Location
Code Description* Sample Types
IND** 0.9-1.4 mile ESE, At or below Discharge Structure FI
182 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
<56 0.9 mile NNE, Energy Information Center GW
353 0.5 mile NE, Recreational Area TQ
354 0.3 mile NE, Security Fence TQ
3S5 0.9 mile NE, Riverlands Security Office GW
4s1 1.0 mile ENE, Susquehanna River Flood Plain TQ
452 0.5 mile ENE, Site - Peach Stand GW
483 N,2 mila FNF  Sacuritv Fence T0
454 0.5 mile ENE, Training Center GW
551 0.8 mile E, North of Biological Consultants TQ
554 0.8 mile E, West of Biological Consultants AP,AI,TQ,PR
557 0.2 mile E, Security Fence TQ
558 0.8 mile E, Area under power line SW
654 0.2 mile ESE, Security Fence TQ
6S5 0.9 mile ESE, Outfall Area SW
656 River water intake line SW
657 Cooling tower blowdown discharge 1line SW
751 0.2 mile SE on 230 KV tower TQ
7583 0.2 mile SE, Security Fence TQ
7585 0.4 mile SE, Southeast Garden FR,VE
852 0.2 mile SSE, Security Fence TQ
9s1 0.3 mile S, Security Fence TQ
1081 0.4 mile SSW, Security Fence TQ

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

Sample Locations and Meaia for the SSES
Radiolegical Environmental Monitoring Frogram 1983

Location
Code Description* Sample Types
1182 0.4 mile SW, Golomb House AP,AI,TQ,PR
1183 0.3 mile SW, Securiiy Fence TQ
1185 0.5 mile Sk, EOF Building GW
1283 0.4 mile WSW, Security Fence TQ
1254 0.5 mile WSW, ECUF Garden FR,VE
1352 U.4 mile W, Security Fence TQ
1485 0.5 mile WNW, Site Boundary TQ
1583 0.3 mile Nk, Security Fence TQ
1554 0.6 mile NW, Transmission Corridor AP,AI,TQ,PR
1651 0.3 mile NNK, Security Fence TQ
LAKE=TOOK=A-WHILE ENE, E On site SW
IAw®* 0.3-1.0 mile N, Sybert's Hill Area GA
1AL 0.6 mile N, Thomas Residence TQ
QAT ** 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
15A®** 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 GW
LEA*** 0.3-1.0 mile NNW, Sybert's Hill Area GA
16A2 0.8 mile NNW, Rysinski Farm TQ
1paew 1.0-1.3 miles N, Sybert's Hill Area GA

Note: See footnote at end of table.
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Sample Locations 1 Media for the SSES

Radiological Environme | Monitoring Program 1983

~

ption*

aould Island

Luzerne Outerwear
gell Bend

Heller's

ouncil Cup
Lawall Residence

1smission Line East of

igatt Residence
A

ar-Mar
sner Farnm
Farm

arm
Farn

bert's Hill Area
Power Line

rarn

ar Mocanaqua Substation
ar Mocanaqua Substation
1ckshinny Sewage Treatment Facility

ond Hill

Poltrock Farn
Mowry Residence

ith Farm

Note: See footnote at of table.




Description*

Zehner Farn

Farm

Residence

e

Jacobsen Residence

WSW, Berwick

WOW, Berwick

WNW, Knouse Farm

4 miles NNE, Between Shickshinny and former
State Hospita

-

1
S miles NNE, St, Adalberts Cemetery

A

NE, Valania Residence

SE, Conyngham School

WSK, 01d Berwick Test Track
WSW, Berwick Bridge
WSW, Berwick Substation

WSW, Berwick KWater Co.

See footnote at end of table.
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(Page of 6)

ple Locations and Media for the
1 Environmental Monitoring Program

‘al

Description*

y Residence
WB Horton St. Substation
KB Service Center

~ T
|

miles ENE, Mountain Top - Ind. Park

miles SE, Hazelton Chem Lab
s SSW, Davis Farm

ies WSW, Bloomsburg, PA
miles WSW, between Bloomsburg and Berwick, PA
miles WSK, Kinery Residence
E, Near Falls, PA
- MME
vivE

Allentown

miles n:n,

miles WSW, Danvil Company
miles WSk : Company
miles WSW, ‘ e Water Company

aistances measured from vent.

'y

{0 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 om availability

*#**x* During the first six months of 1983, station 12H2 was not designated
as el1ther 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:

Site(l) location

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

oOoOmenm
nonw nnn
oM m

The last number is the station numerical designation within each sector and
ZONEE BuBey 1, Ry 45 cnnis

Sample Type Codes

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

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

GW = Ground Water FR = Fruits

PW = 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)

(1)

Direct Reliation - Thermoluminscent Dosimetry kesults

SSES REMP 1963

-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“’
nrad?std. mo mrad?day mrad?std. mo mrad?day mR/day mRk/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
1A1 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
102 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
253 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
383 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 6.68 + 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 5.056 + 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
363 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
364 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
453 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.
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Table 3

(Page 2 of 5)

Direct Radiation - Thermoluminscent Dosimetry(“ 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“’
mrad?std. mo mrad?day mrad?std. mo mrad?day mRk/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
4El 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 + 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 0.21 + 0.04
587 5.94 + 0.50 0.20 * 0.02 5.97 + 0.76 0.20 * 0.02 0.23 + 0.04 0.24 + 0.03 0.21 + 0.03
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
554 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 7.0 + 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
753 5.74 + 1,08 0.19 *+ 0.04 6.00 + 1.53 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 G.21 + 0.06
7E1 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.
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(1)

Direct Radiation - Thermoluminscent Dosimetry Results

SSES REMP 1983

€1-1

(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)
nradi/lstd. mo m‘ad?day mrad?std. mo mradt/)day mR/day mR/day mrad/day

71 6.13 4 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 + 0.0?
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
8D2 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
951 5.06 + 0.94 0.17 + 0.03 4,86 + 1,01 0.16 + 0.03 €.20 + 0.03 0.22 + 0.02 0.18 + 0.04
981 5.39 + 6.52 0.18 + 0.02 5.52 + 1.19 0.18 + 0.04 0.21 + 0,02 U.22 + 0.03 0.19 + 0.03
901 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
1081 5.44 + 0.38 0.18 + 0.01 5.69 + 1,03 0.19 + 0.03 0.21 + 0.03 0.24 + 0.03 0.20 + 0.04
1082 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
1083 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
1002 5.90 + 0.27 0.19 *+ 0.01 5.68 + 0.90 0.19 * 0.03 0.23 + 0.03 0.23 + 0.03 0.20 + 0.03
1183 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 + 0.0%
1182 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 * 0.0 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 4.93 + 0.89 0.16 + 0.03 0.19 + 0.03 0.21 + 0,02 0.18 + 0.03

Note: See footnote at end of table.
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Table 3
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Direct Radiation - Thermoluminscent Dosimetry(” 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)
nradjs td. mo mradt;day mrad?s td. mo mradt/)day mRk/day mRk/day mrad/day

1283 7.06 + 0.23 0.23 * 0.01 6.41 + 0.30 0.21 + 0.01 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
1203 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
12€1 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
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
12G4 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 + 0.02 0.26 + 0.03 0.21 + 0.06
1583 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

S1-1

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

S — —
BN e
N N e

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

Station Quarter 1‘2) Quarter 2(2) Quarter 3(3) Quarter 4(3) Average“’
a b a b
mrad/std. mo mrad/day mrad/std. mo mrad/day mR/day mR/day mrad/day
15F1 7.31 4+ 0.94 0.24 +0.03 589+ 1.32 0.19 + 0.04 ns (%) 0.33 + 0.03 0.25 + 0.13
. 1681 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 + 0.01 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!) 5.7¢ + 1.52 0.19 4+ 0.05  5.76 + 1.52 0.19 + 0.05 0.23 + 0.05 0.25 + 0.07 0.21 + 0.07

Errors for individual measurements are two standard deviations of the average of four readings per dosimeter.
Samples collected and analyzed by Radiation Management Corporation.

Samples collected and analyzed by NUS.
Errors of row and column averages are two standard deviations calculated from the same row
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Table 5 (1)
(Page 1 of 3)

Gamma Spectrometry of Sediment
SSES REMP 1983

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

Collection Date: May 26, 1983

Station

11¢ 2F 12 78 28
Ac-228:  Np'@) ND ND ND ND
Ba-140: LT 100030 L7 1200 LT 1100 LT 800 LT 1000
Bi-212: WD ND ND ND ND
Bi-214:  ND N 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 91 + 24 58 + 19 70 + 24
Fe=59: LT 110 LT 140 LT 110 LT 90 LT 100
K-40: 7700 # 800 11000 # 2000 8600 + 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
Pb=212:  ND ND ND ND ND
Pb-214: D 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 + 80 660 + 80
T1-208:  ND ND ND N0 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 of table.
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Table 5 (&)

(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 78 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=2le: NU 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
ND=95: LT 140 LT 130 LT 100 LT 110 LT 140
Pb=212: 630 *+ 110 760 * 90 670 + 100 640 + 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
T1-206: 780 * 170 1100 + 200 930 + 150 880 + 170 800 + 170
in=65: LT 300 LT 300 LT 200 LT 300 LT 300
ir-95: LT 200 LT 200 LT 190 LT 190 LT 200

Note: See footnote at end of table,
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Table § (4)

(Page 3 of 3)

SSES REMP 1983

Gamma Spectrometry of Sediment

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

Collection Date: September 29, 1983

Station

11C 2F 12F 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-2la: NOD 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 8600 + 1100 8200 + 1200 5500 + 1200 6900 + 1300
La=140: LT 1500 LT 1400 LT 1100 LT 1300 LT 1700
Mn=54; LT 100 LT %0 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 + 127 420 + 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
in=65: LT 300 LT 200 LT 300 LT 300 LT 300
ir=95: LT 300 LT 200 LT 200 LT 300 LT 300

(1) Samples collected and a
(2) ND = Not detected
(3) LT = Less Than

(4) Samples collected and analyzed 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 Collection Date Gross Alpha Activity
May 2! 28 05/26/83 3200 + 2900
78 05/26/83 2900 ¥ 2900,
11C 05/26/83 LT ~400
2F 05/26/83 4400 + 3100
12F 05/26/83 LT ~4000
May '3 28 05/26/83 5400 + 3700
7 05/26/83 6600 ¥ 3900
11C 05/26/83 8600 ¥ 4200
oF 05/26/83 9900 T 4300
12F 05/26/83 5600 ¥ 3700
september'3) 28 09/29/83 LT 3000
78 09/29/83 LT 3000
11C 09/29/83 LT 3000
F 09/29/83 LT 3000
12F 09/29/83 LT 3000

(1) LT = Less Than
(2) Samples collected and analyzed by Radiation Management Corporation,
(3) Samples collected and analyzed by NUS.
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Ir-95 Other
LY 1.1

In-65
Ly 1.2

LY 0.7

Mn-54  ND-95

LT 0.6

La-140
Ly 2

Fe-59
LT 1.4

Cs-137
LT 0.5
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Table 7
Page 10 of 11)

Lamme Spectremetry of Water
(Serface, weil, and Dristingl
SSES RV 1980

(Results of pti/) + 25)
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Table 7
Pagze 11 of 11)

Canme ‘pectirometry of water

s tm

(Reseits of pli/1 + 23)
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| Table &
| (Page 1 of 8)

lodine=131 in water (Surface and Drinking)
SSLS REMP 1963

(Results in pCi/1 # 23)

———

Wy ar Collection =131
Month Type Station Date (period) Activity
Janvary'd ! surtace 558 01/04/83 to 01/26/83 L1 0,342}
658 NS(3) -
: 103 01/07/83 LT 0.3
i 1361 01/06/83 LT 0,13
| 12F1 01/06/83 LT 0.11
1262 01/06/83 LT 0,12
w 1261 01/03/83 to 02/02/83 LT 0.19
106 01/06/83 LT 0.3
“7 “, we
orinking  12M2 01/03/83 to 01/10/83 LT 0.7
| 12n2 01/10/83 to 01/17/83 LT 0.3
w 12H2 01/17/83 to 01/24/83 LT 0.3
12m2 01/24/83 to 01/31/83 LT 0.2
|
Feoruary't Surtace 87 02/03/83 to 03/11/83 LT 0.10
§58 02/01/83 to 02/22/83 LT 0.12
‘ 655 02/01/83 to 02/22/83 LT 0.11
103 02/03/83 LT 0,14
; 1361 02/03/83 LT 0,17
; 121 02/03/83 LT 0.16
‘ 1262 NS .
1201 02/02/83 to 03/07/83 LT 0,14
108 02/03/83 LT 0.2
Orinking @M 01/31/83 to 02/07/83 LT 0,17
12K 02/07/83 to 02/14/83 LT 0.8
12n2 02/14/83 to 02/21/83 LT 0,18
1 02/21/83 to 02/28/83 LT 0.11

e — —————— . & — Wm—

Nota Swe tootnote at end of table,



Iodine-131 in Water (Surface and Drinking)

Table 8

(Page 2 of 8)

SSES REMP 1983

(Results in pCi/1 * 2s)

Wa ter Collection I-131
Month Type Station Date (period) Activity
march'!)  surface 657 03/11/83 to 04/08/€3 LT 0.10
558 03/02/83 to 03/28/83 LT 0.09
65 03/02/83 to 03/28/83 LT 0.09
103 03/09/83 LT 0.12
13€1 03/09/83 LT 0.09
12F1 03/11/83 LT 0.11
1262 03/07/83 LT 0.14
12K1 03/07/83 to 04/07/83 LT 0.10
105 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
apri1’'d)  surface 657 (5) -
558 04/08/83 to 04/25/83 LT 0.10
655 04/08/83 to 04/25/83  0.34 + 0.06
103 04/07/83 LT 0.10
13E1 04/07/83 LT 0.08
12F1 04/07/83 LT 0.10
1262 04/07/83 LT 0.12
12H1 04/07/83 to 05/05/83 LT 0.16
105 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
1242 04/11/83 to 04/18/83 LT 0.12
12H2 04/18/83 to 04/25/83 LT 0.10
12H2 04/18/83 to 04/25/83  0.13 + 0.046)

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

Table 8

(Page 3 of 8)

SSES REMP 1983

(Results in pCi/1 * 2s)

Water Collection I=131
Manth Type Station Date (period) Activity
may ) 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
131 05/05/83 L70.14
12F1 05/05/83 LT 0.18
1262 NS -
12H1 05/05/83 to 06/14/83 LT 0.12
105 05/05/83 LT 0.17
Drinking 12KH2 04/25/83 to 05/02/83 LT 0.11(6)
12H2 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
12H2 05/23/83 to 05/30/83 0.14 + 0,05
June'})  surface 558 06/08/83 to 06/27/83 LT 0.09
655 06/08/83 to 06/27/83 LT 0.08
103 06/14/83 LT 0.08
131 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
122 06/06/83 to 06/14/83 LT 0.13
12H2 06/14/83 to 06/21/83 LT 0.09
12H2 06/21/83 to 06/27/83 LT 0.09

Note: See footnote at end of table.
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[ogine~131 in Water face and Drinking)

CCF
R ] S

(Results in pCi/1 + 2s)

Collection [-131
Date (period) Activity

04/08/83 06/05/83
06/05/83 07/06/83
06/08/83 ) 06/27/83
06/08/83 06/27/83
06/14/83
06/14/83
06/14/83
06/.4/83
05/05/83 to 06/14/83
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=
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e eer
e e e e B e |
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06/14/83 LT 0.06
05/05/83 to 06/14/83 LT 0.05

06/14/83 LT 0.05
06/14/83 to 0¢/21/83 0.35 + 0.32
06/21/83 to 06/27/83 LT 0.04
06/27/83 to 07/05/83 0.080 + 0.054
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07/06/83 to 08/04/83

07/05/83 to 07/25/83

07/05/83 to 07/25/83
07/15/83 .
07/15/83 ).
07/17/83 0.26 + 0.10
07/15/83 LT 0.15

06/14/83 to 07/15/83 LT 0.07
07/15/83 LT 0.10

Pt e et it s
TN WHEOVOYWO
TMmowvwm
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Drinking 07/15/83 LT 0.07
06/27/83 to 07/15/83 LT 0.11
07/05/83 to 07/11/83 LT 0.14
07/11/83 to 07/19/83 0.06 + 0,03
07/19/83 to 07/26/83 LT 0.07
07/26/83 to 08/01/83 0.055 + 0.016
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A
“

mmmm
Low o

9

Note: See footnote at end of table.




Table 8
(Page 5 of 8)

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

(Results in pCi/1 + 2s)

Water Collection 1-131
Month Type Station Date (period) Activity
August 77 surface 656 07/16/83 to 08/16/83  0.083 + 0.039
558 06/01/83 to 08/29/83 0.45 ¥ 0.13
657 08/04/83 to 09/07/83 L1 0.2
655 08/01/83 to 08/29/83 LT 0.2
103 08/22/83 LT 0.08
13E1 08/22/83 LT 0.C4
12F1 08/22/83 0.20 + 0.03
1262 08/22/83 0.28 ¥ 0.04
12H1 07/15/83 to 08/22/83  0.060 * 0.049
105 08/22/83 LT 0.14
Drinking  12F3 08/22/83 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 ¥ 0,11
12H2 TREATED 08/08/83 to 08/15/83 LYN.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 656 08/16/83 to 10/07/83 LT 0.07
(7) 657 09/07/83 to 10/04/83 0.15 + 0,10
558 09/06/83 to 09/26/83 LT70.1
655 09/06/83 to 09/26/83 LT 0.1
103 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
105 (8) -
Drinking 12F3 09/19/82 LT 0.13
12H2 RAW 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: See footnote at end of table.
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lodine~131 in Water (Surface and DPrinking)

SCFS RFMP 16R
oWobko KOMF 4309

(Results in pCi/l1 + 2s)

Collection [-131
Station Cate (period) Activity

to 10/17/83
to 10/17/83
to 10/25/83
to 10/25/83
10/25/83 to 10/31/83
10/25/83 to 11/01/83
10/25/83 to 11/01/83
10/04/83 to 10/25/83
10/04/83 to 10/25/83
10/19/83
10/18/83
10/18/83
10/18/83
09/19/83 to 10/17/83
(8)
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Orinking 12F 3 10/18/83

; 05/19/83 to 10/17/83
09/26/83 to 10/03/83
10/03/83 to 10/10/83
10/10/83 to 10/17/83
10/17/83 to 10/24/83
10/17/83 to 10/24/83 .
10/24/83 to 10/31/83 LT 0.0
10/24/83 to 10/31/83 0.079 + 0.034

November'’ ‘Surface S 10/31/83 to 11/07/83 LT 0.06
11/01/83 to 11/07/83 0.13 + 0,05
11/07/83 to 11/14/83 0.13 + 0.03
11/07/83 to 11/14/83 0.08 ¥ 0,03
11/14/83 to 11/21/83 0.12 ¥ 0.06
11/14/83 to 11/21/83 0.15 ¥ 0,07
11/21/83 to 11/28/83 LT 0.07
11/21/83 to 11/28/83 0.13 + 0,07
11/01/83 to 11/28/83 LT 0.07
11/01/83 to 11/28/83 0.07 + 0.06

11/14/83 LT 0.05
11/15/83 0.074 + 0.054

[+l +l+l+l+

Note: See footnote at end of table.




lodine-131 in Water (Surface and Drinking)

Table 8

(Page 7 of 8)

SSES REMP 1983

(Results in pCi/1 *+ 2s)

Water Collection 1-131
Month Type Station Date (period) Activity
November Surface 12F1 11/15/83 LT 0.08
(cont.) 1262 11/16/83 LT 0.07
(7) 12K1 10/17/83 to 11/14/83 LT 0.05
105 11/14/83 LT 0.08
Drirking 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 RAW 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
657 12/12/83 to 12/19/83 LT 0.08
6S6 12/19/83 to 12/26/83 LT 0.09
6S6 12/19/83 to 12/26/83 LT 0.08
6S7 12/19/83 to 12/26/83 LT 0.10
656 12/26/83 to 01/02/83 0.21 :_0.04
€S7 12/26/83 to 01/02/83 LT 0.06
558 12/05/83 to 12/19/83 LT 0.10
6S5 12/05/83 to 12/19/83 LT 0.1%
iD3 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
1D5 NS -

Note: See footnote at end of table.
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and Drinking)

in ',(.1/] + 25)

Collection
Date (period)

December Surface LAKE 1 " 12/09/83
(7)

12/13/83 LT 0.09
11/29/83 to 12/05/83 LT 0.11
11/29/83 to 12/05/83 LT 0.11
12/05/83 to 12/12/€3 0.17 + 0.06
12/05/83 to 12/12/83 0.10 E 0.08
12/12/83 to 12/19/83 LT 0.08
12/12/83 to 12/19/83 LT 0.08
12/19/83 to 12/26/83 LT 0.09
12/19/83 to 12/26/83 LT 0.09
12/26/83 to 01/02/84 LT v.08
12/26/83 to 01/02/84 0.22 + 0,04
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Composite sampler
Samples collected and analyzed by NUS.
Sample destroyed in analysis.
Beginning of weekly collection from 6S6.
Beginning of weekly collection from 6S7.
Duplicate sample and analysis.
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Supplementary water samples taken during 1983,
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(

Table §
Page 1 of 12)

Gross Beta in Water
(Surface, Well, and Drinking)

(Results

SSES REMP 1983

in 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 1.92)

6S5 NS(3) e
6S7 01/03/83 to 02/03/83 20 + 2
103 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 + 1.3
3S5 NS -
452 01/06/83 1.7 + 1.0
454 01/06/83 2.5 +1.1
11585 01/06/83 1.6 + 1.0
15A4 01/08/83 4.9+ 1.2
124 01/06/83 1.3+ 1.0
12F3 01/05/83 2.2 + 1.1
255 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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Gross Beta in Water
(Surface, Well and Drinking)

\

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

Collection Gross Beta
station Period Activity
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02/03/83
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[P
. .

03/02/83 to 03/28/83
03/02/83 to 03/28/83
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03/07/83 to 04/07/83
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See footnotes at end of table.




Table 9
(Page 3 of 12)

Gross Beta in Water
(Surface, Well and Drinking)

(Results

SSES REMP 1983

in Units of pCi/1 + 2s)

Water Collection Gross Beta
Month Type Station Period Activity
March Well 256 03/09/83 LT 1.8
(cont.) 385 NS -
452 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
apri1’t)  surface 558 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
103 04/07/83 3.1 +1.3
13E1 04/07/83 1.2 + 1.2
12F1 04/07/83 1.7 + 1.3
12G2 04/07/83 2.1+ 1.3
12H1 04/07/83 to 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 Well 256 04/07/83 LT 1.9
(cont.) 385 NS -
452 NS -
454 04/07/83 LT 1.9
1155(5) 04/07/83 LT 1.9
1155 04/07/83 &7 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 58 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
103 05/06/83 2.9+ 1.4
13E1 05/05/83 LT 2
12F1 05/05/83 2.3 + 1.2
1262 NS -
12K1 05/05/83 to 06/14/83 2,2+ 1.1
Well 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
15A4 05/06/83 3.0+ 1.4
12E4 05/04/83 LT 2
12F3 05/04/83 LT 2
285 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)

Water 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'’)  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
103 06/14/83 2.3+1.1
13E1 06/14/83 1.6 + 1.0
12F1 06/15/83 3.4 +1.1
12G2 06/14/83 2.2+ 1.1
12H1 06/14/83 to 07/15/83 2.9 +1.2
Well 256 06/15/83 1.2 + 1.0
385 06/15/83 1.7 E 1.0
452 06/15/83 LT 1.5
454 06/15/83 LT 1.5
1185 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
285 06/21/83 LT 1.
Drinking 12F3 06/14/83 1.6 + 1.0
12H2 06/14/83 to 07/15/83 - f_ 0.6

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)
SSES REMP 1983

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

Wa ter Collection Gross Beta
Month Type Station Period Activity
August ‘9 surface  5s8 08/01/83 to 08/29/83 3.6 + 1.8

655 08/01/83 to 08/29/83 .17 1.4
656 07/16/83 to 08/16/83 2.7+ 1.7
103 08/22/83 LT3
13E1 08/22/83 LT 3
12F1 08/22/83 4,7 + 1.5
1262 08/22/83 3.1% 1.8
12K1 07/15/83 to 08/22/83 3.8 % 2.1
657 08/04/83 to 09/07/83 9.0 % 1.8
105 08/22/83 8.4 % 1.5

Well 256 08/22/83 LT 2

355 08/22/83 5.4 + 1.8
452 08/22/83 LT2
454 08/22/83 LT 2
1185 08/22/83 LT 2
15A4 08/22/83 4.4 +1,2
1264 08/22/33 L771.9
12F3 08/22/863 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% 2.8

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)

(Results

SSES REMP 1983

in Units of pCi/1 + 2s)

Water Collection Gross Beta
Month Type Station Period Activity
Septenber(s)Surface 558 09/06/83 to 09/26/83 2.4 + 1.5

6S5 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
12K1 08/22/83 to 09/19/83 4.4 + 1.8
6S7 09/07/83 to 10/04/83 8.8 + 3.1
105 09/21/83 9.8 *+ 1.7
Well 256 09/20/83 LT 2
355 09/20/83 LT 2
4s2 09/20/83 LT 2
454 08/20/83 1.7 + 1.4
1155 09/20/83 LT 2
15A4 09/21/83 5.9 + 1.5
12£4 09/20/83 LT 2
12F3 09/19/83 LT 2
Drinking 12F3 05/19/83 2.3+ 1.5
12H2 RAW 08/16/83 to 09/19/83 19 'f 7
12H2 TREATED 09/05/83 to 10/03/83 7.9 * 6.6

Note: See footnotes at end of

table,
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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 (®) surface 558 10/04/83 to 10/25/83 1.8 + 1.5

655 10/04/83 to 10/25/83 3.6 + 1.4
656 10/07/83 to 10/17/83 3.7+ 1.7
656 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
1262 10/18/83 4.3+1.4
12H1 058/19/83 to 10/17/83 3.2+ 1.4
6S7 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
Well 256 10/18/83 LT 2
355 10/18/83 1.9+ 1.4
452 10/18/83 1.6 + 1.4
454 10/18/83 2.2 E 1.3
1185 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)

Water Collection Gross Beta
Month Type Station Period Activity
/
November'®) Surface 58 11/01/83 to 11/28/83 3.8 + 1,5
6S5 11/01/83 to 11/28/83 1.9 E 1.4
656 10/31/83 to 11/28/83 3.3+ 1.8
103 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
105 11/14/83 11 +2
Well 256 11/14/83 LT 2
385 NS -
452 11/14/83 2.0 + 1.5
454 11/14/83 7915
1185 11/14/83 LT 2
15A4 11/16/83 4,8 + 1.5
12£4 11/14/83 LT 2
12F3 11/15/83 LT 2
Drinking 12F3 11/15/83 LT 4
12H2 RAW 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)
SSFS REMP 1983

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

kater Collection fiross Beta
Month Type Station Period Activity
December ® surface 58 12/05/83 to 12/19/83 5.8 + 1.4
655 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 + 3
13E1 12/13/83 4.6 + 1.7
12F1 12/13/83 8.9 +2.5
12G2 NS -
12H1 11/14/83 to 12/12/83 4.0 + 1.7
657 12/01/83 to 01/02/84 4.3 +2.3
1D5 NS -
LAKE T~A-W 12/09/83 6.3 +1.8
Well 256 12/14/83 LT 2
3S5 NS -
452 12/13/83 LT 2
454 12/13/83 LT 2
1185 12/14/83 LT 2
15A4 12/15/83 1.7 + 1.6
1264 12/14/83 LT 2
12F3 12/13/83 LT 2
Orinking 12F3 12/13/83 2.3 %+ 1.5
12H2 RAW 11/29/83 to 01/02/84 3.7% 3.6
12H2 TREATED 11/29/83 to 01/02/84 5.5 +2.5

(1) Samples 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 Water
(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 yen 256 01/06/83 to §3/09/83 LT 0.9¢2)
355 NS -
452 01/06/83 to 03/09/83 LT 1.9
454 01/06/83 to 03/09/83 LT 2
1155 01/06/83 to 03/09/83 2.1 + 1.1
15A4 01/08/83 to 03/11/83 LT70.8
12£4 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'}?  wen Muncy Vly 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'l) Drinking  12H2 02/02/83 to 03/07/83 LT 0.7
march)  Drinking  12H2 03/07/83 to 04/07/83 LT 0.9

Note: See footnotes at end of table.
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Gross Alpha in Water
(Well and Drinking)

core BEi r A0
oobo REMF 1383

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

Month or Collection Gross Alpha
Quarter Type Station Period Activity

04/07/83 to 06/15/83
06/15/83
05/04/83 to 06/15/83
04/07/83 to 06/15/83
04/07/83 to 06/15/83
04/08/83 to 06/15/83
04/07/83 to 06/14/83
04/07/83 to 06/14/83
04/07/83 to 06/21/83

.
v

Orinking 12F3 04/07/83 to 06/14/83

Drinking 04/07/83 to 05/05/83

Drinking 12H2 05/05/83 06/14/83

Drinking 06/14/83 to 07/15/83

Drinking 06/14/83
05/C5/82 to 06/14/83

06/14/83
06/14/83 to 06/27/83
06/14/83 to 07/05/83

Note: See footnotes at end of table.




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 Water Type Station Period Activity
quarter 34 ken 256 07/15/83 to 09/20/83 LT 1.6
355 07/15/83 to 09/20/83 LT 1.6
4s2 07/15/83 to 09/20/83 LT 2
asé 07/15/83 to 09/20/83 LT 4
1155 07/15/83 to 09/20/83 2.5 + 2.0
15A4 07/16/83 to 09/21/83 LT"1.6
12€4 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
wly 4 Drinking  12H2 RAW 06/27/83 to 07/15/83 LT 4
1242 TREATED 07/05/83 to 08/01/83 8.4 + 7.0
august 40 Drinking  12H2 RAW 07/15/83 to 08/16/83 LT 4
1242 TREATED 08/01/83 to 09/05/83 24 + 20
september *Drinking  12H2 RAM 08/16/83 to 09/19/83 25 + 18
12H2 TREATED 09/05/83 to 10/03/83 LT 4

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

Gross Alpha in Water
(Well and Drinking)

SSES REMP 1983

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

Collection Gross Alpha
Station Period Activity

guarter

o

10/18/83 12/14/83

) N

T W

TTMmMmE>2wviesaEroDm

S G

10/18/83 12/13/83
10/18/83 12/13/83
10/18/83 to 12/14/83
10/18/83 12/15/83
10/17/83 12/14/83
10/18/83 12/13/83

FaS

Pt Pt ot Pt
N PO OY -
S bon

w

Orinking 12F3 10/18/83 12/13/83

Orinking {2 RAW 10/17/83 to 10/31/83
TREATED 10/03/83 10/31/83

November' %’ Drinking 12H2 RAW 10/31/83 to 11/29/83
H2 TREATED 10/31/83 to 11/29/83

December'’) Drinking 12H2 RA 11/29/63 tc 01/02/84

11/29/83 to 01/02/84

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

(2) LT = Less Than

(3) NS = No sample

(4) Samples collected and analyzed by NUS




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 Water Type Station

Collection Period

H=3 Activity

Quarter l(l)Surface 6S7
558
6S5
103
13E1
12F1
1262
12H1

Well 256
3S5
4s2
454
1185
15A4
12E4
12F3
2S5

Orinking 12F3
Precipitation 554

1182

102

12G1

January'}!  Drinking 12H2
February(l) Orinking 12H2

March(l) Drinking 12H2

Note: See footnote at end of table.
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01/03/83
01/04/83
02/01/83
01/07/83
01/05/83
01/05/83
01/05/83
01/03/83

01/06/83

01/06/83
01/06/83
01/06/83
01/08/83
01/06/83
01/05/83
01/06/82

01/05/83
01/06/83
01,06/83
01/06/83
01/06/83
01/03/83
02/02/83

03/07/83

to 04/08/83
to 03/28/83
to 03/28/83
to 03/09/83
to 03/09/83
to 03/11/83
to 03/07/83
to 04/07/83

52(9?/09/83
to 03/09/83
to 03/09/83
to 03/09/83
to 03/11/83
to 03/09/83
to 03/09/83
to 03/09/83

to 03/09/83
to 04/07/83
to 04/07/83
to 04/07/83
to 04/07/83
to 02/02/83
to 03/07/83

to 04/07/83

730 + 80

LT

120
120
120
120
120
120
120

120

LT
LT
LT
LT
LT
LT
LT

LT

120
120
120
120
120
120
120

120

LT 200

LT

200

LT 200

LT
LT
LT
LT

200
110
120
120

(2)



Table 11
(Page 2 of 5)
Tritium in Water
(Surface, Well, Drinking, and Precipitation)

SSES REMP 1983

(Results in Units of pCi/l Zs)

Month or
Juarter ater Type Station Collection Period H=3 ACctivity

Quarter Z‘l'iurra;e 57 to 06/05/83

04/08/83 to 06/27/83

04/08/83 to 06/27/83

04/07/83 to 06/14/83

04/07/83 to 06/14/83

04/07/83 to 06/15/83

04/07/83 to 06/14/83
NS

04/07/83 to 06/15/83
06/15/83
05/04/83 to 06/15/83
04/07/83 to 06/15/83
04/07/83 to 06/15/83
04/08/83 to 06/15/83
04/07/83 to 06/14/83
04/07/83 to 06/14/83
04/07/83 to 06/21/83

PO b bt s e
YN NN L
oMM e eanr
W s b

(Tl o
I+l 4141414141+

Drinking

I

04/07/83 to 06/14/83

*

~ro

C
|+

04/17/83 06/27/83 LT 160
04/07/83 06/27/83 LT 160
04/07/83 06/27/83 130 + 100
04/07/83 06/27/83 LT 160
04/07/83 06/27/83 120 + 100
04/17/83 06/27/83 LT 160
04/17/83 06/27/83 LT 160
04/17/83 06/27/83 LT 160
04/17/83 06/27/83 LT 160
04/17/83 06/27/83 190 + 100

—

Precipitation

. L b
N
N

N W e
NOWLmOoOoOND -,
=N UDLaeam
—

~d b=
o
»

1\1)

Drinking 2H 04/07/83 to 05/05/83 LT 120

Drinking 12H 05/05/83 06/14/83 LT 120

Note: See footnote at end of table.




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 Water Type Station Collection Period H=3 Activity
quarter 3'%surface 656 07/16/83 to 10/07/83 LT 1400
588 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
105 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
385 07/15/83 to 09/20/83 LT 1200
452 07/15/83 to 09/20/83 LT 1200
454 07/15/83 to 09/20/83 LT 1200
1185 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 12E1 06/27/83 to 09/19/83 LT 1200
554 06/2//83 to 09/20/83 LT 1200
1182 06/27/83 to 09/20/83 LT 1200
102 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 Water
(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 50 Drinking 12H2 RAW 06/14/83 to 06/27/83 LT 300
12H2 TREATED 06/14/83 to 07/05/83 LT 160
July 50 Drinking 12H2 RAW 06/27/83 to 07/15/83 LT 130
12H2 TREATED 07/05/83 to 08/01/83 LT 1400
August 3 Drinking 12H2 RAK 07/15/83 to 08/16/83 270 + 80 .\
12H2 TREATED 08/01/83 to 09/05/83 LTT1400
september'>)Drinking 12H2 RAW 08/16/83 to 09/19/83 99 + 71
12H2 TREATED 09/05/83 to 10/03/83 LT" 1400
Quarter 4 Surface 656 10/07/83 to 01/02/84 LT 1400
(5) 558 10/04/83 to 12/19/83 LT 1200
655 10/04/83 to 12/19/83 LT 1200
103 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
1262 10/18/83 to 11/16/83 LT 120
1241 09/19/83 to 12/12/83 120 + 70
105 10/19/83 to 11/14/83 L7120
657 10/04/83 to 01/02/84 LT 1490
well 256 10/18/83 to 12/14/83 LT 130
35 NS -
as2 10/18/83 to 12/13/83 130 + 90
4s4 10/18/83 to 12/13/83 LT7130
1155 10/18/83 to 12/14/83 LT 130
154 10/18/83 to 12/15/83 400 + 180
12£4 10/17/83 to 12/14/83 L1130
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)

f[ritium 1n Kater
Wwell, Drinking, and Precipitation)

’ oeuD 1
SSES REMP 1989

sults in Units of pCi/l 2s)

Month or
juarter ter Type Station Collection Period H=3 ACtivity

Quarter 4 ( g 12F3 10/18/83 y 12/13/83

cont.
09/19/83 to 11/14/83 LT 110
09/20/83 11/15/83 260 + 100
09/20/83 to 11/14/83 140 * 100
09/20/83 to 11/14/83 LT 110
09/19/83 11/14/83 LT 110
09/20/83 11/14/83 290 + 100
09/20/83 to 11/14/83 LT 1200
08/20/83 11/14/83 LT 160
09/22/83 11/14/83 LT 110

09/22/83 to 10/18/83 LT

RAW 09/19/83 10/17/83
TREATED 10/03/83 10/31/83
RAW 10/17/83 10/351/83

Orinking 2HZ RAMNW 0/31/83 ) 11/29/83
12H2 TREATED 10/31/83 to 11/29/83

December >’ Orinking 12 RANW 11/29/83 01/02/84
) TREATED 11/29/83 01/02/84

(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.

) Samples collected and analyzed by NUS.

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

) Insufficient sample to analyze from 08/15/83 to 08/22/83.

{ &

\ &

\0
7
J




rticulate Filters
1983

01/24/8,
0! 383
vl/34/82
I1/54/83

01/30/83 to UZ/06/8

0!/31/83 to 02/07/83
J2/706/83 to 02/14/83
02/07/83 to 02/14/817
02/14/83 02/20/83
02/14/83 to 02/22/83
02/20/83 te 02/27/83
02/22/83 to 02/28/83

02/27/83 to 03/06/83
02/28/83 to 03/07/83
03/06/83 to 03/13/83
03/07/83 to 03/14/83
03/13/83 to 03/20/83
03/14/83 to 03/21/83
03/20/83 to 03/28/83
03/21/83 to 03/28/83

03/28/83 to 04/04/83 16

04/04/83 to 04/11/83 7.9

04/11/83 to 04/18/83 10

04/11/83 to 04/19/83

04/18/83 to 04/25/83 18

04/19/83 to 04/25/83

04/25/83 to 05/02/83 18 + 3 20

“Wote: See Tootnotes at end of ®WabTe.




9l

Gross Beta in Air Particulate Filters
SSES REMP 1983

Table
(Page 2 o

1
f

2
3)

(Results in E-03 pCi/m’ + 2s)

Month  Collection Period 252 554 1152 1554 981 102 1 1261 761 1261 M1

may'!) 05/02/83 to 05/09/863 1343 15+ 3 15 + 2 1342  14+2 16+3 11+3 443  59+1.7 11+2 1343
05/09/82 to 05/17/83 9.8F 1.4 1171 10F%1 97710 n¥l 10F1 66F1.2 1271 10¥F1 2,570 11F2
05/17/83 to 05/23/83 22 % 4 17%3 14 %3 1373 ¥2 15%3 13%3 1373 12%3 1134 16 % 3
05/23/63 10 05/30/83 8.4% 2.4 12%3 11+2 7.9%1.9 9.6%1.86 8.6+1.9 7.372.2 1N*¥2 B.17%18 527%3.0 -
05/23/83 to 05/31/83 - = = = = = - = - = 9.5 + 2.

aune'1105/30/83 to 06/05/63 1243 1143 1143 8.6%22 1242 9.8+23 7.542.5 12+3  8.9+27 12+4 -
05/31/83 to 06/06/83 = = - - - - - - - = 1143
06/05/83 to 06/12/83 15+3 1743 17 +2 13+42 15%+2  154%2 1442 15 + 2 1543 16+ 4 -
06/06/83 to 06/12/83 = - - - - - = - - = 1743
06/12/83 to 06/18/83 26 +4 31 +4 3044 2843 21%+3 21+3 22+%+3  26+4 26+4 2444 1376
06/16/83 to 06/24/83 17%¥3  16+3 1432 17%3 16%2 15+ 3 13% 2 16+ 3 16%3 7.6%27 17%3
06/24/83 to 06/30/83 13 + 3 14%3 15%3 1233 1132 10%2 95%25 15%3 14%3 7.8%29 15%3

Juty'*Y06/30/83 1o 07/06/83 . . . . . . - . - : 13 + 4
06/30/83 to 07/07/83 15+3  13+3 11 +3 1143 13+2 18+3 1043 13+3 - 5.6 + 3.4 B
06/30/83 to 07/08/83 = = - - p - - y 1243 y -
07/06/83 to 07/14/83 E - - - - - . . = ¢ 1+ 3
07/07/83 to 07/14/83 9.8 + 3.2 14+ 3 11+3 11+43  14+43  12+3 6.6+3.1 9.84+3.0 - 9.6 + 4 B
07/08/83 to 07/14/83 = = = - - - = E 20 + 4 - -
07/14/83 to 07/21/83 - 23+4 20+ 4 - 18 + 4 - - 18 + 4 - . 19+ 4
07/14/83 to 07/22/83 21 + 3 - - 24+3 - 19 +3 1143 - 1943  8.64+3.4 -
07/21/83 to 07/29/83 - 1243 11+2 - 1143 - - 1243 - = 1143
07/22/83 to 07/29/83 9.6 + 3.5 - - 9.7 + 3.0 - 1143  6.44+2.6 - 10+3 58+3.2 -

nug'¥ 07/29/83 to 08/04/83 1245 1344  14+3 1243  16+4  14+4 9.9+34 15+4 1243 AR -
07/29/83 to 08/05/83 - - - - - - - - = - 7.6 + 3.
08/04/63 to 08/11/83 18+4 17 +4  18+3 18+3 1943 19+3 17+ 4 18 +3 1743 13+ 4 =
08/05/83 to 08/12/83 - = - = - - = = = = 1144
08/11/83 to 08/17/83 - 12+4  114+3 - 1143 - - 8.6+ 3.0 8.4+3.0 - -
06/11/83 to 08/18/83 17 + 4 - - 8.7 %+ 2.6 = T4 B.4+22 = - 8.5 + 3.6 -
08/12/83 to 08/19/83 - - - = - - = - - = 18 + 4
08/17/83 to 08/25/83 - 1543 17+3 - 18 + 3 - - 19 +3 16 + 3 - -
08/18/63 to 08/25/83 19 + 4 = - 18 + 4 - 16 + 3 1242 - = 11+ -
08/19/83 to 08/26/83 = - - = - = = - - = 1743
08/25/83 to 09/01/83 18+4  19+¢3 16+3 17+3 18+3 16+3 16+4 20+3 18+3  17+4 -
08/26/83 to 09/02/83 = * . . . v . ’ - - 19¢4

: 00 s a o e,
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Tabie 12
(Page 3 of 3)

Gross Beta in Air Particulate Filters
SSES REMP 1983

(Results in E-03 pc11-3 + 2s)

Month  Collection Period 252 554 1152 1554 91 102 w1 1261 71 1261 M1
sept!Mos/oi/es vo09/06/83 044 243 1904 2s4 243 243 1943 Ms3s  2s3 1 24 “
09/02/63 to 09/09/83 = - = : - = : : = = 23+ 4
09/06/83 to 09/15/63 11+2  16+3 15+3  15+3  19+¢3  17+3  11+2 1843 1543 7.7+ 3. =
09/15/83 to 09/22/83 20%4 13F3 18F3 1974 19F3 19F3 16735 2173 2073 1874 .
09/09/83 to 09/22/83 = = = = = = s = = = 19 + 3
09/22/83 to 09/30/83 17 +4  24+4 2043 1743 2343 2243  15+2 2643 18 + 3 - 1573
09/22/83 to 10/01/83 = < < T < < z : = 13+5 s
oct'®) 09/30/83 to 10/08/83 1743 1e3 w2z 2 $3 032 19+3 1242 1842 18+ 2 - .
10/01/83 to 10/08/83 - = = - = : : - - 16 + 4 -
09/30/83 to 10/07/83 - - - - - - - - - B 20 + 3
10/08/83 to 10/15/83 6.5+ 3.2 8.6+ 3.1 6.6 +2.6 7.7+42.3 11+3 1043 590+2.7 8.2+2.5 548+2.7 3.9 43, =
10/07/83 to 10/22/83 z = = = = = = = = = 9.4+ 1.4
10/15/83 t0 10/22/83  10+2 1042 1342 1132  13+2  12$2 11420 9.2+2.3 1+2 1143 =
. 10/22/83 t0 10/29/83 $.832.2 5.972.3 6.871.9 5.971.8 7.031.9 6.232.1 34319 317324 57519 2.952.7 6.742.2
wov'?) 10/29/63 to 11/05/83 6.5+ 2.1 46420 47419 6.5+ 1.7 1.8 $L9 1133 5041.8 64423 7.86+2.0 LT4 -
10/29/83 to 11/04/83 - - - - = - - - < - 6.3 ¢+ 3.8
11/05/63 to 11/12/83 15+3  12+2 1342 14+3 1342 16+3 9.2+42.0 11+2 1242 1442 =
11/04/83 to 11/11/83 = = = = = = = = T = 8.6 + 3.4
11/12/63 to 11/20/83 1042 1232 1232 2544 M4+2 13+2 65+1.6 1142 1342 1042 =
11/11/83 to 11/26/83 = - = = = - = = < = 1342
11/20/83 to 11/27/83 2233 2233  2%2 242 23+2 2043 1642 2042 0+2 23+3 T
11/26/83 to 12/62/83 - - - = = - : - = - 16 4 3
vec'?) 11/27/83 to 12/04/83 1433 1242 13s2  13s+2  13s2z U +3 94419 1342 1242 1442 -
12/02/83 to 12/09/83 - = = = = = = = - z 1142
12/04/83 to 12/12/83 12+ 2 1542 14+2 14+2 16+ 2 - - 16 + 2 1342 1242 -
12/04/83 to 12/13/83 - = = = = 2243 8.5+1, = - z -
12/09/83 to 12/20/83 - - - - - E - - . - 15 + 2
12/12/83 to 12/19/83 13+2 1342 1342  15+3 1342 - - 1442 1342 1442 =
12/13/83 to 12/19/83 = = = - = 1542 5.7+2. = < : "
12/19/63 t0 12/21/83 15+2 14+3  14+2 15+3 14+2 2473 = 15+ 2 1542 1142 .
12/20/83 to 12/21/83 = - - = - z 1042 - = = 6.7 + 2.8
12/27/83 0 01/03/84 2043 1943  19+2 2144  18+3 51406 1632 2143 19+¢3 1542 1773

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

(2)

@

NS = No

Samples colgccm and analyzed by NUS,

LT = Less Than



Table 13
(Page 1 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 ND-95 2r=-95 K=40
14 oi02/83 2s2  ree22z 1o Ltz T3 L7 WT3 LT 12
to 54 66+16 LTS  LTO.8 LTLl LTLS LT2 LT 14
03/28/83 11s2 70+12 LT9  LTO.9 LTO.9 LTl4 LTL? 123%8
1554 61+13 LT4  LTO9 LTO9 LTL2 LTLB LT18
%1 72+16 LTS LTL2 LTLS (T2 LT 3 LT 28
2 77+17 LTIl LTL2 LTL6 LT2 LT 3 LT 30
I 63s12 LTS LTLO LTO.8 LTL? LT2 LT 15
1261 72+16 LTS8  LTO.9 LTL2 T2 LT 2 LT 20
761 46+11 LT4  LTO.9 LT10 LTL3 LTL7? LT14
1261 S3+14 LT7  LTO.8 LT1.0 LT.8  LT2 LT 17
ML 7415 LTI LT1d LT14 LTL1l T2 LT 20
240 o3/28/83 252 110+20 LTS8 tT0.9 LT10 LTL2 T2 LT 18
to 554 75+10 LT4  LTO.8 LTO.9 LT11 LTLl4 LT12
06/30/83 1152 98+12 LT7  LT0.9 LTLO LTL2 LTL? LT18
1554 95+10 LT6  LTO.6 LTO.8 LTO.8 LTL3 LT10
%1 110+20 LT6 LTO7 LTO.8 LTO0.6 LTL6 LT10
02 70+12 LT3  LTO7 LTO.7 LT0.8 LTL3 (T
1 80+12 LT  LTLO LTL2 LT3 LT2 LT 17
1261 99+11 LT6  LTO7 LTO0.8 LTO7 LTLO LT3
%1 84s+12 LT?7  LTO8 LTO.9 LTO.8 LTL 5 LT1é
1261 7012 LT8 LTLO0 LTL2 LTLé LTL? LT22
M1 100+10 LT8 LT07 LTLz trao tris W

Note: See footnotes at end of table,

T-64
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fTable 14

Gross Alpha in Composited Air Particulate Filters
SSES REMP 1983

(Results in £-03 ;u‘i/mj + 2s)

Quarter Collection Period &Y S 1152

1 Y 01/02/83 to 03728783

01/03/83 to 03/28/63

() 03/28/83 to 06/30/83

2 )
3 ““) 06/30/83 to 09/30/83

09/30/83 to 01/03/84

(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 17
(Page B of &)

Gamma Spectrometry of Milk
SSES REMP 1983

2sults in pCi/Y + 2s)

Collectien
Date

lt'r‘ln'(-'l(‘,l-‘14/?%1 B2 ) 4 ) 1200

12/14/83 I 2 | ‘ ] g 1300
12/15/83 1363 {Th g 1400 +
12/14/83 1061 5 1300
12/14/83 1283 : .S 0.4 3 1400

12/14/83 6C1 , : 1500

{72
12/15/83 1001 ’ I 6 D 1300
12/15/83 1202 § 1500

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




Table 18
(Page 1 of 4)

lIodine~=131 in Milk
SSES REMP 1883

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

Month Station Collection Date I1-131 Activity
January!l) 1282 01/08/83 LT 0,142
SE1 01/07/83 LT 0.14
1363 01/08/83 LT 0.16
1061 01/07/83 LT 0.14
1283 01/08/83 LT 0.15
6C1 01/07/83 LT 0.14
1001 01/07/83 LT 0.14
1202 01/07/83 LT 0.15
February'l) 1282 02/04/83 LT 0.2
5E1 02/05/83 LT 0.2
13€3 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
1202 02/04/83 LT 0.2
march(d) 1282 03/11/83 LT 0.11
5E1 03/10/83 LT 0.18
13€3 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
apritd) 1282 04/08/83 LT 0.12
SE1 04/08/63 LT 0.11
1363 04/09/83 LT 0.13
1061 04/08/83 LT 0.13
1283 04/09/83 LT 0,10
6C1 04/08/83 LT 0,08
1001 04/06/83 LT 0.14
1202 04/08/83 LT 0.124,
1283 04/09/63 LT 0.10
1282 04/23/83 LT 0,10
SE1 04/23/83 LT 0,11
13€3 04/23/83 LT 0.13
1061 04/23/83 LT 0.11

Note: See footnotes at end of table,

T-82



(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 Activiiy
May'l) 1282 05/07/82 LT 0.12
SE1 05/06/83 LT 0.14
1363 05/07/83 LT 0.13
1061 05/06/82 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
801(4) 05/06/83 LT 0.14
1282 05/20/83 LT 0.13
5E 1 05/20/83 LT 0.11
13£3 05/20/83 LT 0.10
1061 (5/20/83 LT 0.12
June'l) 1282 06/15/83223 LT 0.10
5E1 06/15/83 7] LT 0.09
13€3 06/15/83(3) LT 0.11
1061 06/15/83 LT 0,12
1282 06/27/83 LT 0.07
SE1 06/28/83 LT 0.07
13€3 06/27/83 LT 0.09
1061 06/27/83 LT 0.09
June'®) 1282 os/1s/eaf§; LT 0.08
5€1 06/15/83(¢) LT 0.08
13€3 06/15/83(2) LT 0.07
1061 06/15/83 (2] LT 0.09
1283 06/15/83 (%) LT 0.07
6C1 06/15/83 ) LT 0.09
1001 06/15/83 ¢ ) LT 0.06
1202 06/15/83 LT 0.09
801(4) 06/15/83 LT 0.18
1282 06/27/83 LT 0.04
5E1 06/28/83 LT 0,06
1363 06/27/83 LT 0.03
1061 06/27/83 LT 0.05

Note: See footnotes at end of table,

T-83



Table 18
(Page 3 of 4)

Iodine=131 in Milk
SSES REMP 1983

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

Month Station Collection Date I-131 Activity
July (&) 1282 07/16/83 LT 0.08
SE1 07/16/83 LT 0.08
1363 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
1001 07/16/83 LT 0.09
1202 07/16/83 LT 0.07
801(4) 07/16/83 (7)
1282 07/30/83 LT 0.1
SE1 07/30/83 LT 0.2
1363 07/30/83 LT 0.08
1061 07/30/83 LT 0.03
August (8 1282 08/16/83 LT 0,07
5E 1 08/17/83 LT 0.07
1363 08/16/83 LT 0.09
1061 08/16/83 LT 0.10
1283 08/22/83 2} LT 0.06
6C1 08/22/83! LT 0.03
1001 08/22/83(5) LT 0.08
1202 08/22/83(5) LT 0.05
1282 09/06/83'3) LT 0.3
SE1 09/06/83'5) LT 0.3
1363 09/06/83(5) LT 0.2
1061 09/06/83'5) LT 0.3
septenber '°) 1282 09/20/83 LT 0.11
SE1 09/20/83 LT 0.4
1363 09/20/83 LT 0.14
1061 09/21/83 (7)
1283 09/20/83 LT 0.1¢g,
N a4
i 09/21/83 (7)
1282 10/12/83(5) LT 0.1
5E1 10/12/83'5) LT 0.1
1363 10/12/8325) LT 0.1
1061 10/12/83'%) LT 0.1

Note: See footnotes at end of table,

T-84



Table 18
(Page 4 of 4)

Station Collection I [-131 Activity

oy on

o ;
{47/
‘L’Il./n
U/19/83

v'«/ lb/‘bu‘\

—

0.07
0.09
0.07
0.07
0.05
0.11
0.12
0.15
.00
U.usg
0.06
0,07
0.06
0.06

-~ er
— — —

ohononOn

‘u/';.“/"CJ‘

/19/83
/ lj/t‘..}‘
0/19/83
10/30/83
V/30/83
0/30/83
0/30/83
10/30/83

oron

e e e e e IR e

10/30/83

i i et dod . sl st sl oAl ek

\ w— " "% i &3 -
wovemoer g L/10/863 0.0/
- + ~

—

1/16/83 )
J.08
0.04
0.07
0,08
0,07
0.08
0.2

0.07

11/16/83
1/17/83
l/ LL/b3

! 1
L/40/89

ol sk AN

1

A/lt/}./..)
1/16/83
11/17/83

11/17/83

e reereye;-
B e

'all‘z/“?:,
£/ IQ/CJ
2/15/83

12/14/83
VL/ 14/&4
12/14/83

.08
0,08
0.10
0.08
0.08
0,08
0.10
0.11

-~
4 =~ -4 -

al ol =
S

-

</ 15/83

2/15/83

—r
—

,@rtiua collected and analyzed by Radiation Management Corporation,
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SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL FNVIRONMENTAL MONITORING PROGRAM - 1983
(Page 1 of 10)

Table 22

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

Medium or
Pathway Type and Location with Highest Annual Mean Number of
Sampled Total Number Lower A1) Indicator Control Locations Nonroutine
(Units of of Analyses Limit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Repor ted
Measurement) Performed pDetection (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)
Cs-134 130 LLp LLD
Cs-137 150 15 (4/13) Station IND 15 (4/11) 11 (1/11)
(9.2-18) 0.9-1.4 miles ESE (9.2-18) (11-11)
Co-58 130 LLo Lo
Co-60 130 LLD LLD
Fe-59 260 LLp LLD
Mn-54 130 LLD LLD
Zn-65 260 LLD Lo
Direct T - 262 - 0,21 (234 ' 34) Station 1153 0.28 (4/4) 0.20 (28/28) 0
Radiation (0.14-0.34) 0.3 miles SW (0.25-0.32) (0.15-0.28)
(mrad/day)

Note: See footnotes at end of table.
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SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENYVIRONMENTAL MONITORING PROGRAM - 1983

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

Medium or .
Pathway Type and Location with Highest Annual Mean Number of
Samp led Total Number Lower A1l Indicator Control Locations Nonroutine
(Units of of Analyses Limit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Repor ted
Measurement) Performed Detection (1) Mean (f) (Range) and Direction (Range) (Range) Measurements
Sediment Gamma Spec - 15 0
(pCi/kg (dry)) K-40 - 7€00 (9/9) Station 12F 7800 (3/3) 9400 (6/6)
(5500-8800) 6.9 miles WSW (6400-8800) (6900-13000)
Ac-228 - 120 (6/9) Station 11C 760 (2/3) 860 (4/6)
(550-900) 2.6 miles SW (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) Statfon 11C 700 (2/3) 710 (4/6)
(450-820) 2.6 miles SW (600-790) (510-970)
Cs-134 150 LLD LLp
Cs-137 180 71 (3/9) Station 12F 91 (1/3) 170 (3/6)
(58-91) 6.9 miles WSW (91-91) (70-240)
Pb-212 - 530 (6/9) Station 12F 580 (2/3) 560 (4/6)
(420-670) 6.9 miles WSW (490-670) (460-780)
Pb-214 - 660 (6/9) Station 12F 700 (2/3) 800 (4/6)
(430-840) 6.9 miles WSW (620-770) (480-1100)
Ra-226 - 650 (9/9) Station 12F 690 (3/3) 720 (6/6)
(440-790) 6.9 miles WSW (580-790) (500-1000)
T1-208 - 740 (6/9) Station 12F 770 (2/3) 810 (4/6)
(540-930) 6.9 miles WSW (610-930) (630-1100)
Th-232 - 760 {3/9) Station 12F 880 (1/3) 890 (2/6)
(680-880) 6.9 miles WSW (880-880) (680-1100)
Gross Alpha - 15 - 6000 (4/9) Station 11C 8800 (1/3) §700 (4/6)
(2900-8800) 2.6 miles SW (8800-8800) (3200-9900)

Note: See footnotes at end of table.
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SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1983
(Page 3 of 10)

Table 22

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

Medium or
Pathway Type and Location with Highest Annual Mean Number of
Sampled Total Number Lower AVl 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 E} 5.4 (22/23) Station 12H2 RAW 7.9 (9/9) 2.1 (8/13) 0
(pCi/1) (0.38-21) 26 miles WSW (0.38-21) (1.6-3.2)
1-131 - 87 1.0 0.12 (22/80) Station 12H2 TREAT[D”) 0.14 (14/30) 0.10 (1/7) 0
(0.053-0.35) 26 miles WSW (0.053-0.35) (0.10-9.10)
Gross Alpha - 27 - 10 (8/22) Statfon 12H2 RA 13 (2/8) LLD 0
(1.4-25) 26 miles WSW (1.9-25)
H-3 - 24 2000 160 (3/20) Station 12H2 RM‘(J) 180 (2/8) 160 (2/4) 0
(99-270) 26 miles WSW (99-270) (76-250)
Gamma Spec - 35
Ba-140 60 LLD LLo 0
Co-58 15 LLo LLD
Co-60 15 LLo LLp
Cs-134 15 LLD LLD
Cs-137 18 LLD LLp
Fe-59 30 LLD LLo
K-40 - LLD LLp
La-140 15 LLD LLo
Mn-54 15 LLD LLD
Nb-95 15 LLD LLD
In-65 30 LLo LLo
Ir-95 30 LLD LLo

Note: See footnotes at end of table.



Table 22

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

G6-1

Note: See footnotes at end of table.

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 Locaiions Name, Distance Mean (f) (2) Mean (f) (2) Reported
Measurement) Performed Detection (1) Mean (f) (Range) and Direction {Range) (Range) Measurements
Surface Water Gross Beta - 115 4 7.7 (57/68) Station 657 19 (14/14) 3.9 (30/47) 0
(pci/n) (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 WSKW (0.20-0.26) (0.074-0.45)
-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 LLo LLo
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 LLp
Fe-59 30 18 (3/68) Station 657 18 (3/15) LLD
(5.8-34) Discharge (5.8-34)
K-40 - LLD LLo
La-140 15 LLD Lib
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 657 3.2 (1/15) LLp
(3.2-3.2) Discharge (3.2-3.2)
In-65 30 4.8 (1/68) Station 657 4.8 (1/15) LLb
(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)
2r-95 30 LLD LLD
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Table 22

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

(Page 5 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
Samp led Total Number Lower A1l Indicater Control Locations Nonroutine
(Units of of Analyses Limit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Repor ted
Measurement) Performed Detection (1) Mean (f) (Range) and Direction (Range) (Range) Measurements
Well Water Gross Beta - 105 4 3.7 (44/92) Station 256 8.5 (3/13) 2.4 (6/13) 0
(pCi/n) (0.58-19) 0.9 mile NNE (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 NN (180-400) (210-210)
Gamma Spec - 108 0
Ba-140 60 LLp 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 LLo
La-140 15 LLD LLD
Nb-95 15 LLD LLD
Mn-54 15 LLD LLD
In-65 30 LLp 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 ENVIRONMENTAL MONITORING PROGRAM - 1983
(Page 6 of 10)

Narme 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

Medium or
Pathway Type and Location with Highest Annual Nean 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) Repor ted
Measurement) Per formed Detection (1) Mean (f) (Range) and Direction (Range) (Range) Measurements
Air Particulates Gross Beta - 559 10 13 (407/408) Station 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 NNE (3.8-8.0) (2.1-6.1)
Gamma Spec - 44 1]
Be-7 - 66 (32/32) Station 12E1 73 (4/4) 62 (12/12)
(30-110) 4.7 miles WSW (53-99) (41-100)
Ce-144 - Lo LLD
Cs-134 50 LLD LLD
Cs-137 60 LLD LLD
Nb-95 - LLD LLD
Ir-95 - LLo LLD
K-40 - 12 (1/32) Stdation 1152 12 (1/4) LLD
(12-12) 0.4 miles SW (12/12)
Air lodine - 1-131 - 567 0.07 LLD LLD 0
(pCi/m3)
Milk 1-131 - 136 1.0 LLD LLo 0
(pCi/1)
Gamma Spec - 136 0
Ba-140 . 15 LLp LLD
Co-58 - LLD LLD
Co-60 - LLD LLD
Cs-134 15 LLD LLo
Cs-137 18 1.8 (34-114) Station 1283 2.2 (9/13) 2.0 (7/22)
(1.2-3.1) 2.0 miles WSW (1.2-3.1) (1.1-3.3)
La-140 - LLD 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 7 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
Samp led Total Number Lower A1) Indicator Control Locations Nonroutine
(Units of of Analyses Limit of Locations Name, Distance Mean (f) (2) Mean (f) (2) Repor ted
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 S (290-290) (120-190)
Gamma Spec - 34 0
Be-7 - 26 (9/30) Station 12€1 (1/3) 27 (2/4)
(14-35) 4.7 miles WSW (35-35) (21-33)
Ba-140 60 LLp LLD
Co-58 15 LLD LLD
Co-60 15 LLD LLD
Cs-134 15 LLD LLp
Cs-137 18 LLo LLD
Fe-59 30 LLo LLD
K-40 - LLo LLD
La-140 15 LLD LLo
Nb-95 15 LLp Lo
In-65 30 LLD LLD
Ir-95 30 LLp LLD
Mn-54 15 Lo Lo
Food Products Gamma Spec - 47 0
(pCi/kg, wet) Cs-137 80 18 (12/47) Station 782 54 (1/2) Only indicator
(2.3-54) 1.5 miles SE (54-54) locations sampled
for this medium
K-40 - 4200 (47/47) Station 1254 4300 (14/14)
(830-7900) 0.5 miles WSW (1200-7900)
Be-7 - 180 (22/47) Station 1254 160 (8/14)
(26-340) 0.5 miles WSW (39-340)

Note: See footnotes at end of table.



Medium or
Pathway
samp led

(Units of

Measurement)

Food Products
{(pCi/kg, wet)
(cont)

Pasture Grass

{pCi/kg, dry)

Note: See footnotes at end of table,

SUMMARY OF DATA

Name of Facility: Susquehanna Steam Electric Station Docket Nos.
Location of Facility: Luzerne
Reporting Period:

Type and
Total Number
of Analyses
Performed

Ba-140
Co-58
Co-60
Cs-134
Fe-59
I-131
La-140
Nb-95
Mn-54
In-65
Ir-95

Gamma Spec - 16

vs-137
K-40
Be-7

Ba-140
Co-58
Co-60
Cs-134
Fe-59
1-131
La-140
Nb-95
Mn-54
In-65
Ir-95

Table 2¢

FOR THE SSES OPERATIONAL RADIOLOGICAL

(Page 8 of 10)

31 December 1987

Lower All Indicator

Limit of Locations

Detection (1) Mean (f) (Range)

LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD

17 (5/16)
{(9.8-30)
10000 (13/16)
(2000-30000)
5300 (15/16)
(630-13000)

LLD

LLD

LLD

LLD

‘ll/

LLD

LLD

LLD

LLD

LLD

LLD

County, Pennsylvania
to 07 January 1984

ENVIRONMENTAL

MONITORING PROGRAM

-387 & :

Location with Highest Annual Mean

Name, Distance
and Direction

Station 15Al
0.9 miles NW
Station 15Al1
0.9 miles NW
Station 8D1

3.2 miles SSE

Mean (f) (2)
(Range)

(5/12)
(9.8-30)
12000 (9/12)
{2600-30000)
6800 (3/4)
(5100-7900)

Number of
Nonroutine
Repor ted
Measurements

Control Locations
Mean (f) (2)
(Range)

0
Only indicator locations
sampled for this medium
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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: Susquehenna 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
Game (Flesh) Gamma Spec - 13
(pCi/kg (wet) Cs-l3g 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 NNW & N (3300-3300)
Ba-140 - LLD
Co-58 - LLD
Co-60 * LLo
Cs-134 60 LLD
Fe-59 - LLD
1-131 60 LLD
La-140 - LLD
Mn-54 - LLD
Nb-95 S LLD
In-65 & LLD
Ir-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 WSHW). locations sampled
Ba-140 * LLD for this medium
Co-58 - LLD
Co-60 » LLp
Cs-134 60 LLD
Cs-137 80 LLD
Fe-59 - Lo
1-131 60 Lo
La-140 - LLD
Mn-54 - LLD
Nb-95 - LLp
In-65 - LLD
Zr-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 10 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

(1)

(2)

(3)

LLD is lower Timit of detection as defined and required in PPSL Technical Specifications.

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

Station 12H2 was not designated as being Raw or Treated during the first 6 months of 1983,
Means were calculated for 12H2 (January - June), 1242 Raw (June - December), and 12H2

Treated (June - December).



idences Identified
ual Land Use Survey

Nearest Gardens anc
3

es
During the 1983 SSES Ann

R
.
la)

Nearest Residence Nearest Garden
’ . . - g e i \
Sector Direction (Distance/Address) (Distance/Address)

0.6 miles 0.6 miles
Thomas Residence Thomas Residence
[ Re B A
Berwick

1.1 miles

Gordon Residence
R. 0. '}

Berwick

ol 2.3 miles
inhimer Residence Reinhimer Residence
D. 1, Box 34B R. D. 1, Box 34B
Wapwallopen Wapwallopen

2.1 miles 2.4 miles

Knouse Residence Rennensnyder Residence
R. D. 1, Box 357A R. D. 1, Box 354
wapwallopen Wapwallopen

0.5 miles 0.5 miles

Walter's Residence * Walter's Residence *
vl e

K B 1 R. U. 1

gerwick Berwick

5 miles 1.4 miles
wolinski Residence Woodcrest Farm

D. 1 R. D. 1, Box 20
Berwick Wapwallopen

Note: See footnote at end of table.




Table 23
(Page 2 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)
7 SE 0.4 miles 0.4 mile
K1ine Residence Kline Residence
R. D, 1 Re By 1
Berwick Berwick
& SSE 0.7 miles 0.7 miles
Naunczek Residence Naunczek Residence
R. D. 1, Bell Bend Road R. D. 1, Bell Bend Road
Berwick Berwick
) S 1.1 miles 1.2 miles
Bower Residence Cope Residence
R. D. 1 R. D. 1, Box 274
Berwick Berwick
10 SSW 1.5 miles 1.5 miles
Rehrig Residence Rehrig Residence
R. D. 1 R. D, 1
Berwick Berwick
b4 | SW 0.6 miles 0.6 miles
Shortz Residence * Shortz Residence *
R. D. 1 R. D. 1
Berwick Berwick
11 SW 0.8 miles 0.8 miles
Sink Residence Sink Residence
R D, 2 R. D. 1, Box 247
Berwick Berwick

Note: See footnote at end of table.
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Table 23
(Page 3 of 3)

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

Sector Direction

Nearest Residence
(Distance/Address)

Nearest Garden
(Distance/Address)

12

13

14

15

16

WSk

WNK

NW

NNk

1.2 miles
Kisner Residence

R: Do 1
Berwick

0.8 miles

Johnson Residence
R. D. 1, Box 240
Berwick

0.8 miles

Folk Residence
R. D, 1, Box 241
Berwick

0.9 miles

Serafin Residence
R.D. 1

Berwick

0.7 miles
Metzler Residence
R. D. 1

Berwick

*

PP&L property.

1.2 miles
Kisner Residence

R. D. 1
Berwick

1.3 miles

Hummel Residence
R. D. 1, Box 230
Berwick

0.8 miles

Folk Residence
R. D. 1, Box 241
Berwick

0.9 miles
Serafin Residence
R, 0. 3

Berwick

1.4 miles

Vogt Residence
R. D. 1, Box 96
Berwick



Table 24

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

Direction Nearest Dairy Animals

miles
miles
miles

-

2.7 miles
Leroy Hess

4.5 miles
Wilbur Bloss *

2.4 miles
uther Travelpiece

2.6 miles
Joseph Zajac

3.2 miles
Poltrock Farm *

2.4 miles
Guy THomas, S. Morris

.0 miles
0ss Ryman *

3
<o
-
K

3.5 miles
Walter Ryman

1.7 miles
Frederick Shultz

5.0 miles
Jack Dent *

>5 miles

0.9 miles
Michael Serafin *

4.2 miles
Harold Shoemaker

* Milk sampling location,




from the NUS-RMC Overlap Period

REMP 1983







Table 25

(Page 3 of 4)
Comparison of Data from the NUS-RMC Overlap Period'}’
SSES REMP 1983
Meaium Station  Collection Date  Analysis  Nuclide s tatn'?)  gmc sara'?)
water Sk '8 657 04/08/83 to 06/05/83  Gamma Co-58 28 » 12 45+5
(pC1/1) Co-60 LT 9.2+ 1.2
Fe-59 Lt 40'?) 5.8+ 2.2
Mn-54 a7 7es
657  06/05/83 to 07/06/83  Gasma Co-58 LTS 0.91 + 0.57
Mn=54 LT3 0.94 + 0.38
655  06/08/83 to 06/27/83  Gamma Co-60 LT 4 0.88 + 0.52

(A1) other overlapping results (16 water samples for gamma spec analysis)were LLD's)

SW 655
657
103
13E1
12F1
1262
627
1241

o () 256
355
as2
454
1156
15A8
1264
12F3

oy (10} 13

oW 1262

06/08/83 to 06/27/83
06/05/83 to 07/06/83
06/14/83
06/14/83

06/14/83 (8)
06/14/83
04/08/83 to 06/05/83
05/05/83 to 06/14/83

0€/15/83
06/15/83
06/15/83
06/15/83
06/15/83
06/15/83
06/14/83
06/14/83

05/05/83 to 06/14/83

06/14/83

Note: See footnote at end of table.

Gross Beta

Gross Beta

Gross Beta

[odine

T-108

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA
NA
NA
NA

NA

Lr2
5.2 % 3.4
4.3+ 15
LT 2
LT 2
LTS
28+ 4
LT 2

LT 2
LT 2
3.9+ 1.5
4.0+ 1.5
T2
6.0 + 1.5
LT 2
LT 2

2.0+ 1.4

LT 0.15

1.7 +1.2
6.4+ 1.4
2.3+ 1.1
1.6 + 1.0
34411
2.2+ 1.1
39+ 4

2.2+ 1.1

1.2+ 1.0
1.7+ 1.0
LT L.§
LT 1.5
1.2+ 1.0
6.0 ¢ 1.3
1.9+ 1.0
2.3+ 1.3

1.6 ¢ 1.0

0.17 » 0.04



analyzed by t ‘ nd NUS ang

the results the analyses of replicate samples which were
for which a non D result was reported by either NUS, RMC,

>amp ies y NUS

es

y Radiation Management Corporation
ess
Not

SW means surface water

Lower sensitivity due to delay

RMC 1ists collection date as
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FIG. 2
CFF SITE ENVIRONMENTAL SAMPLING LOCATIONS - SUSQUEHANNA SES
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Intercomparison Program Results




APPENDIX A
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 alsc included which list 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 laboratory 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. Environmental
Protection Agency Radiocactivity 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 k-1,

A-1



RESULTS OF 1983 EPA INTERCOMPARISON PROGRAM

A, Gross Alpha Analysis
1. NWater - NUS

2. Water and Air Particulates
(Gross Alpha and Gross Beta) - RMC

B. Gross Beta Analysis
1. Water - NUS

C. Gamma Spectral Analysis
1. Milk - NUS
2. Water - NUS
3 Water, MIlk, Food Products and
Air Particulate Filters - RMC
0. Iodine-131
1. Milk - NUS
2. Water - NUS
Water - RMC
¥ Tritium
1. Water - NUS
2. Water and Urine - RNMC
F. Radionuclides on Air Particulate = NUS
G. EPA "Blind" Analysis (water) - NUS
H. Results of Sixth International Intercomparison of

Environmental Dosimeters - NUS

A-2



NTERCOMPARISON PROGRAM 1983

PA Results NUS Results
1s (pCi/1) + 1s (pCi/1)

Collection Date +

05/20/83

U7/15/83

Value not reported to EPA in time to be included in report.




A-2

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

USEPA Intercomparison Program - 1983

‘RMC EPA A1l Partics
Date RMC ¢ Isotopes . Unit Mean=s.d. Meanzs.d. Mean=s.
Jan 92776 c pCi/ 1521 (a) 2827 2626
18832 water : pCi/ 30=0 3125 3225
Mar gs3¢7 c pCi/ 821 (a) 3is 278
1883 water 8 pCi/ 822 (a) 28=5 28=4
Mar 86530 c pCi/filter 26=1 26=11 -
1683 APT g pCi/filter gc=1 68=¢ b
May §7241 = pCi/ 2922 - "
1983 wWater pCi/l 87=2 . .
May §7490 : pCi/T 2.9=0.1 11=¢ -
19€3 water 8 pCi/ 1821 §7=98 *

Full reports are not available from the EPA, and will be incliuded as
soon 2s they are received.

): Under investigation.



Collection Date

01/21/83
.., lC/‘C‘:)
05/20/83
07/15/83

1
-

(1) Value not reported to

EPA in time to be included in report.




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 + 3.0 28 + 1
Ba-140 0.0 + 0.0 LT 15
K=-40 1812 + 40(mg/1) 1530 + 200(mg/1)
06/10/83 Cs=137 47 + 3 46 + 3
K=40 1486 + 43(mg/1) 1500 + 100(mg/1)
10/28/83 Cs=137 33 + 5.8 32 + 2
K=40 1550 + 90( mg/1) 1633 + &7

LT = Less Than

A-6



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 2 + 3 2 + 2
Zn-65 21 + 3 19 + 1
Ru-106 48 + 3 41 + 8
Cs-134 20 + 3 20 + 1
Cs-137 i s 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 4 + 3 LT 50
Cs-134 47 + 3 42 + 2
Cs=137 26 + 3 26 + 2
10/07/83 Cr-51 51 + o 3 + 6(1)
Co=-60 19 + § 19 + 1
Zn-65 40 + 5§ 39 + 1
Ru=106 52 + § 40 + 3
Cs-134 15 + 5 13 + 1
Cs-137 22 + 5 &2 + 1

LT - Less Than

(1) Average counting error for these analyses war + 14 which
overlap the EPA warning and control limits,



c-3

Gamma Spectrometry of uater.‘Milk,
Food Products and Air Particulate Filters - RMC

USEPA Intercomparison Program - 1983

RMC EPA A11 Participants
Date RMC # Isotope Unit Mean:s.d. Meanzs.d. Meanzs.d.
Feb 83729 GOS Cr-81 pCi/ <100 45+5 (a) 48:10
1983 Water Co-60 pCi/ 2022 2225 2323
in-65 pCi/ 2622 2125 2225
Ru-106 pCi/ 5323 48=5 4710
Cs-134 pCi/i 2021 2025 2023
Cs-137 pCi/ 1823 1925 1823
Feb 84233 G&¢ 1-131 pCi/l 568 §525 5525
1983 Milk Cs-137 pCi/ 2721 2625 2624
Ba-140 pCi/1 <63 0 : -
K mg/ 1 16432117 1512276 1517216¢
Mar 84568 G6S I-131 pCi/kg 3722 3726 , 3724
1883 Food Cs-137 pCi/kg 3621 3125 3323
Ba-140 pCi/keg <60 0 -
K mg/ kg 283420 25922130 26492280
Mar 86530 GBS Cs-137 pCi/filter 3823 272¢ .
1883 APT
May §7241 GO¢ Co-60 pCi/1 . 3124 * *
1883 Water Cs-134 pCi/l 322] . "
Cs-137 pCi/ 2520 »
June 67810 GOS Cr-l5 pCi/l <54 » .
1983 Water Co-60 pCi/ 1421 . .
Zn-€5 pCi/l 3426 . *
Ru-106 pCiN 404 * -
Cs-134 pCi/T 42=1 . *
Cs-137 pCi/ 25£2 . .
June 87824 G669 1-131 pCi/) 2921 .
1983 Milk Cs-137 pCi/ 4623 » .
K mg/1 140820 L

. Full reports are not available from the EPA, and will be included as soon
as they are received,

(a): Positive activity was not detected due to the low sensitivity of the
analysis for Cr-51, .

A-8



EPA Results
+ 1s (pCi/1)

ne number reported due to improper preparation of sample,
1Cient data to determine statistics,




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

EPA Results NUS Results

Collection Date + 1s (pCi/1) + 1s (pCi/N)
12/03/82 37 + 3 B+ 3
04/01/83 27 + 3 25 + 3
08/05/83 14 + 6 1+ 1
12/16/83 20 + 6 l6 + 1

A-10
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All Particlpants

Meants. d.




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
04/08/83 3330 + 210 3500 + 0
06/10/863 1529 + 194 1333 + 58
08/12/83 1836 + 198 1900 + 200
10/14/83 1210 + 190 1167 + 58
12/09/83 2389 + 203 2333 + 58

A-12



E-2

-

Tritium in Water and Urine - RMC

USEPA Intercomparison Program - 1983

‘ RMC EPA A1l Participants
Date RMC # Unit Meanss.d. Mean=s.d. Meanszs.d.
Feb 183757 pCi/1 25272136 25602353 25342273
1983 Weter
Mar 05221 pCi/ 2600115 24702352 23402367
1983 Urine
Apr 86405 pCi/1 3257250 33302362 32982241
1983 water :
June 88042 pCi/l 1600287 o *
1983 wWzter
June §7807 pCi/ 1403=4¢ - b
1883 Urine

-

Full reports are not

2c they are received.

aveilable from the CPA, and will be included as soon



F-1
RADIONUCLIDES ON AIR PARTICULATE = NUS
USEPA INTERCOMPARISON PROGRAM 1983

EPA Value NUS Value
Collection Date  Radionuclide +ls (pCi/filter) +1s (pCi/filter)

03/25/83 Alpha 26 + 3.7 27.3 + 2 (1)
Beta 66 + 3 68 + 1
Sr-90 20 + 22 + 2
Cs=137 27 * 29 + 6
08/26/83 Alpha 13 + 5 10 + 2
Beta 6 + 3% + 5
Sr-90 10 + 1.5 126 + 5 (2)
Cs=137 15 + 5 13 + 6
11/25/83 Alpha 19 *+ 2.9 26,7 + 1.5
beta 50 + 2.9 §3.7 *+ 1.2

(1) value from original EPA report was incorrect, Report value is
recalculated with correct efficiency.
(2) Anomalous results under investigation,

A-14
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H=1

Results of Sixth International Intercomparison
of Environmental Dosimeters - NU

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

Field Exposure 43.5 + 2.2 §1.2 + 7.9
Field Exposure 202 + 10 ¢l + 13
(pre-irradiated) ‘
Lab Exposure 158 + 8 161 + 11

A-16






This appendix summarizes the methods used by NUS for sample analysis in the
conduct of the Susquenanna SES REMP, Data reporting conventions are
discussed in Appendix C.

Al1 SSES REMP samples received by RMC during 1983 were analyzed 1in

accordance w.th

pertinent "Controlled Copy" procedures. In addition, the

<

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

J

Uetermination of Gross Alpha and Gross Beta Activity in Kater

b

A distillea water
wlt' t;d«,P‘ :dt.‘\'

A 200 milliliter al

jlass beaker, A
own t
iryness

Itnsure

'

The walls
swirled to
transterred 11
tared, stain

inaer an intrared

ontain solids 1n exces

blank and the current reference standard are processed

sanples

iquot of each sample is measured 1into an appropriate
proportioniately smaller volume 1s used if the sample is
| S 500 mg/1., The aliquot is evaporated
plate, utilizing caution as sample approaches
€5 not spatter out of the beaker. A 5

4

1$ added and evaporated to dryness.

not

aker are rinsed with a few milliliters of 1 N HNO4 and
the residue, The aliquot concentrate is quantitatively
portions (not more than 5 milliliters at a time) to a
steel planchet, cach portion is evaporated to dryness

neVr
lamp or in a drying oven set to 105%C,

ooled in a desiccator and weighed., The sample residue 1is

2 8 1¢

|

cator until ready for counting, The planchet is counted
ortional counter for 200 minutes.




Determination Of Gross Alpha Activity In Sediment

Aggregate material from a sediment sample is broken up and any rocks are
retained for 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 uniformly 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 low-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
dirt, 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-bcck?round gas proportional
counter, After counting 1is completed, the filter is returned to its
original envelupe to be retained for future analyses.

The efficiency used for this calculation is that for a weightless source,

B8-2



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 overnight 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 1is determined by the
sensitivity required and the numbers of additional analyses to be performed
on the composite, The aliquot 1is evaporated to near dryness on a hot

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

The beaker is rinsed with a few milliliters of 1 N HNO, and the aliguot
concentrate 1is quantitatively transferred in small Bortions to a tared,
stainless steel planchet. The sample ia 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 1s
stored 1in a desiccator until ready for counting, The planchet is counted
on a gas-flow proportional counter for « ) minutes.

Calculation of Gross Alpha and Beta Activities

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

E*TF*y*T»222
2 * SQRT(SC + 6C)

ERR & ==ceccecnces R

E*TFreyeoT e 02

4.66 * SQRT(BC)

LLD B sessmewe -~

E*TF ey *T v 222
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where

ACT

ERR

LLD

SC
BC

TF

¥
T
2,22

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, as defined above, in pCi per
unit mass or volume

sample counts accumulated in "T" minutes
blank counts accumulated in "T" minutes

counting efficiency in counts per disintegration for a
weightless sample

number of disintegrations from a sample of apg.ociablc 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

sample size in units of mass or vulume

time in minutes for which the sample was counted

number of disintegrations per minute per picocurie

A1l data analysis is performed on a DEC POP 11/44 computer system, The
programs used for the computation of results, errors and (LDs for
non-spectrometric analyses were written inhouse and are documented as
required by the ESD QA manual,



GAMMA SPECTROMETRY OF ENVIRONMENTAL SAMPLES

Analysis of Water Samples By Gamma Spectrometry

The aliquot for analysis is poured into a 4-liter heaker and the initial
volume 1is recorded. The sample 1is evaporatea 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 calicrated for each geometry,
Spectral analysis is performed on a POP 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 into an appropriate tared beaker.
Glacial acetic acid (15-20 m?llilittr) is added to the sample with
stirring. The beaker is covered with a clean watchglass and the sample 1is
boiled gently wuntil the volume has been reduced to about 200 milliliter,
After cooling, the sample is quantitatively transferred to a clean, tared
stainless steel container. The containcs 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 wcifhod. 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 1s performed on a POP 11/44 computer using the Spectran=f
data analysis software,

B-5



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
using 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, wunsievable
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 viny)l 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 perforned on a POP 11/44 computer using the Spectran-F
data analysis software,
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Analysis of Vegetation And Food Product Samples By Gamma Spectrometry

For animal feeds or human foods, the portion of the samﬁle 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 tc 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 in several increments, followed by shaking and
Tightly 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 POP 11/44 computer using the Spectran-F
data analysis software,

Preparation of Special Vegetation Samples for I-131 Ana]xsis 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 liter beaker. One
liter of a solution containing 33g of sodium hydroxide and 19.5 milligrams
of Nal 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 liquid is evaporated. When nearly dry, the
contents are transferred to a tared stainless steel beaker _and placed in a
muffle furnace. The temperature is slowly brought to 350° ¢ and ashed for

at least 4 hours, After cooling, the beaker is weighed to obtain the net
ash weight.
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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 g¢lean, 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 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
4,090-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.

Celculation of Gamma Emitters

Activities, errors anc sensitivities are caiculated from the following
equations:

E*V *T *2,22*AB * exp(=A* dt)
2 * SQRT(SC + BC)

E*V *T *2,22 *AB * exp(=A* dt)
4,66 * SQRT(BK)

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

B-8



where
ACT
ERR

LLD
SC

8C

BK

2,22

AB

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 photopeak at that energy

counting 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
producea per distintegration of the parent isotope

radioactive-decay constant for the particular radionuclide
in the reciprocal of the units of dt

dt = elapsed time between sample collection and counting

A1l 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 spectrometry. A multiple cartridge spectrum is
accumulated as part of the initial screening. If no I-131 activity is
observed then all of the charcoal cartridge I-131 values are LLDs. These

values are individually calculated for each cartridge using its own
collection volume,

[f any I-131 activity is observed in the screening spectrum, then each
cartridge is 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 un Canberra Series 85 multichannel
analyzers (MCAs). Spectral analysis is performed on a PDP 11/44 computer
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 flask 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 1incandescent, preferably
red light, not under fluorescent 1light, Exactly 8 milliliters of the
distilled unknown sample are pipetted into a scintillation vial, At Jleast
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 ligquid scintillation
counter for 1200 minutes.



Calculation of Tritium Activities

Activities, errors and sensitivities are caiculated from the
ejquations:

E*V *T*2.22*exp(-0.05635 * dt)
2 * SORT(SC + BC)

E %V *T»2.22* axp(~0,05635 * dt)
4,66 * SQKT(BC)

- - - -

E*XV*T * 2,22 * exp(-0.05635 * ut)

where

ACT = Activity measured in the s:mple in pCi per liter

ERR =
Titer, as calculated from ccun‘ing statistics

LLD =
SC = sample courts accumulated in "T" minutes

BC = blenk counts accumu’ated in "T" minutes

from standards counted in the same batch

Y = sample size ‘n liters

T = time in minutes for which the samnle was counted

¢.22 = num.or of disintegrations per minute per picocurie

G.05635 =
years

dt =
A1l data analysis is performed on a 'EC PDP 11/44
programs used for the computation of results,

non=spectrometr-ic analyses were written
required by the ESD QA mancai,

B-11

computer system,
erricrs and LLDs for
inhouse and are documented as

following

the twe standard deviation e-ror of the analysis, in pCi per

lower limit of detection, as defined above, in pCi per liter

countiny efficiency in counts per disintegration, determined

radicactive~decay constant for tritium in units of reciprocal

elapsed time between sample collection and counting in years

The



Determination of

A 1
|

A one

in milk water 1S processed with eaf )a tc mp ies.

iter powdered milk or water blani 1 2 current reference standard
or ples

le is transferred to a suitably sized
de carrier are added, After stirring for a
sodium bisulphite is added to each aliquot

container, and standardized
minimum of 5
for dr:d],‘é\S.

"
-

A four liter aliquot of the samp
jodi

minutes, 5 grams

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 1in 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%Z NaOCl1 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 NaOC1. 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

J
100 milliliters of CCly. Both CCl, phases are combined and the the aqueous
1

phase is discarded.

combined organic phases are back-extracted with deionized water and

After separation, the organic phase is discarded, and the aqueous
“is transferred to a clean 50 milliliters centrifuge tube.

Cul 1s precipitated by adding CuCl and adjusting the pH to between 2.5 &nd
2.7 with dilute HCI or dilute NH4OH. The precipitate is centrifuged and
rinsed twice with deiconized 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.




Calculation of 'odine=131 Activities

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

\Ctivity 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, as defined above, *n pCi per
unit mass or volume

sample counts accumulated in "T" minutes

counts accumulated in "T" minutes
counting effticiency in counts per disintegration
sample size in units of mass or volume
time 1n minutes for which the sample was counted
number of disintegrations per minJute per picocurie

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

11 data analysis is performed on a DEC PDP 11/44 computer system, The

rograms 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.




rreparation and

osimeters are kept as clean a possible and properly stored between
exposures, Before wuse in a field cycle, dosimeters are checked for
physical damage and cleanliness. Damaged or badly stained TLDs are not

)
i3

The simeters are placed on a glass dish and 1inserted 1into 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, uring
cooling and packaging the annealed dosimeters are not exposed to
fluorescent light,

Individual dosimeters are placed in black polyethylene pouches and sealed,
tact i L ag is labeled with the dosimeter number(s). Two
dosimeters may P d to obtain a duplicate exposure rate
easurement, he bag is inserted into a PB-2 badge with readout
area one at the top. The PB-2 badges are closed and labeled with the
customer name or code, the sampling location, and the exposure period for
which the TLD is being placed.
Un 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
d given set are read on the same day.

s are read in a model 8300 TLD reader after performance of required
I}

calibration checks and gain adjustments to ensure that standard readout
nditions are present,

Each of the TLD readings are ol for the 1individually obtained

1libration 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,




exposures are cal fre

integrated net exposure for the exposure period in mR

two standard deviation of integrated exposure in mR

LD in mR/day

T
|

net exposure rate to the

two standard deviation error in mR/day

exposure readout of area, n
calibration factor of area, n

net intransit exposure after correction 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

J

-~
|

number of days the samples TLDs were in the field
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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 1s 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

ts are rounded to one significant figure, unless the first figure is a
[f the first figure is a one, the detection limit is rounded to two

gniticant figures,

In the tables presenting analytical measurements, the calculated 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 is 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 radicnuclides in the sample, the size of the sample, and

+F
ol

€ assumptions used in selecting he radicnuclides to be quantitatively

determined. The 2s error for the net counting rate is--

sample counting rate
background counting rate

sample counting time

background counting time




If any radiocactivity measurement on a given sample is not statistically

significant (i.e., the 2s counting error 1s 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 lTower limit of detection

The LLD 1is defined as the smallest concentration of radioactive

(LLD).
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

p
probability of falsely concluding that a blank observation represents a "real”
ignal.

For a measurement system that may include radiochemical separation--

lower 1limit of detection, as defined above, in pCi per unit
mass or volume

standard deviation of the Dbackground counting rate or of
the counting rate of a blank sample, as appropriate, in
counts per minute

counting efficiency in counts per disintegration

sample size in units of mass or volume

number of disintegrations per minute per picocurie

fractional radiochemical yield, when applicable

radioactive-decay constant for the particular radicnuclide
in units of reciprocal time

elapsed time between sampie collection and counting




The following are definitions of statistical terms used in analyses and

reporting of environmental-monitoring results:

Mean (or average 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

values in that set. The mean is expressed as follows:

Precision. 1The reproducibility of measurements within a set; the

scatter or dispersion of a set about its central value.

Measures of precision with a set.

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 rnumber of values 1in the set, The

standard deviation, s, is expressed as follows:

- X)

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 wuseful 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
———— -

lowest values in a set. Instead of a single value, the actual

limits & . minimum value/maximum value) are sometimes

expressed,




