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1.0

EXECUTIVE SUMMARY

This Annual Radiological Eavironmental Operating Report is published pursuant to
Section 7.3.d of the Radiological Effluent Technical Specifications (RETS). The RETS
require that the results from the Annual Radiological Envircnmental Monitoring
Program (REMP) be provided to the Nuclear Regulatory Commission (NRC). This
report contains a description of the program, the presentation of data and an evaluation
of the results. In addition to the routine program results, the results and assessment of
the environmental samples collec’ed in response to the inadvertent release of
radioactive material to the environment on March 18, 1991 has been provided as an
appendix to this report.

The analytical results from the 1991 Environmental Monitoring Program showed that
the routine cperation of the James A. FitzPatrick Nuclear Power Plant had no
significant imnact on the environment. It is further noted that the 1991 Surveillance
Program has deiionstrated that there has been no significant short term or chronic long
term affect on the environment from the March 18 1991 release of radioactive material.

The REMP is used to measure radioactivity in the aquatic and the terrestrial pathways.
The aquatic pathways include Lake Ontario fich, water, and lake shore sediment.
Measurements of the samples representing these pathways showed results consistent
with historical levels.

Terrestrial pathways evaluated airborne pa.uculates and radioiodine, milk, food products
and direct radiation. Direct radiation includes radiation emitted from buildings and
structures of the plant, cosmic radiation, and the naturally occurring radioactive
materials found in the soil, uir and water. Analysis of all terrestrial radiation pathways
demons:rated that there has been no detectable increased radiation levels as a result of
plant operation. The radiation levels and concentration of radionuclides in the
environment are consistent with historical levels.

This report contains a description and conduct ¢ the REMP as required by Technical
Specifications. It also contains the results, data evaluation, dose evaluation, and data
trends for each sample media. Also included are the land use census and the resalts of
the Quality Assurance/Quality Control interlaboratory comparisons.
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In summary, the measured conce. .ations of radionuclides in the environment
surrounding the JAFNPP are aot increasing as a result of plant operation. In many
cases, such as fish and airborne particulate activity, this report documents a downward
trend in man-made radionuclides in the environment. Ecumenically, the operation of
the plant did not result in a measurable significant dose to the population above natural
background levels.



INTRODUCTION
SITE DESCRIPTION AND BACKGROUND

The New York Power Authority (NYPA) is the owner and licensee of the James A.
FitzPatrick Nuclear Power Plant (JAFNPP). JAFNPP is a single unit boiling water
reactor (BWR). The plant gerierates 2436 megawatts (MW) thermal output and 807
megawatts net electrical output. The plant is located on the eastern portion of the
Nine Mile Point promontory approximately one-half mile due east of the Niagara
Mohawk Power Corporation (NMPC) Nine Mile Point Nuclear Power Stations
(NMPNPS). Initial fuel loading of the JAFNPP reactor core was completed in
November of 1974. Initial criticality was achieved in late November 1974 and
commercial operation began in July 1975, NMPNPS #1, a 620 MWe (net) BWR, has
been operating since 1969, NMPNPS #2, a 1,100 Mwe (net) BWR, has been
operating since March 1988.

The plant site is on the southeastern shore of Lake Ontario in the Town of Scriba,
Oswego County, New York, approximately severn miles northeast of the City of
Oswego, New York. The Universal Transverse Mercator System coordinates of
JAFNPP are north 4,819,545.012 m, east 386,968.945 m. Syracuse, New York, located
40 miles south , is the largest metropolitan city in the area. The site consists of
approximately 700 acres of partially wooded land and shoreline The land adjacent
to the site is primarily used for recreation and residential purposes. The country side
to the west, east and south is volling terrain rising gently up from the lake composed
mainly of glacial deposits. Approximately 34 percent of the land area in Oswego
County is devoted to farming.

NYPA and NMPNC share the responsibility for the JAFNPP Radiological
Environmental Monitoring Progre.n (REMP).  Technical Specifications for
radiological monitoring of the environment for all three plants are similar. This
allows the majority of the sampling and analysis to be a joint undertaking. Data
generated by the program is shared by the three facilities. Review and publication
of the data is done indepe~dently by each organization.

This report is submitted in accordance with Section 7.3.d of the Radiological Effluent
Technical Specifications (RETS) to DPR-59, Docket 50-333.
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PROGRAM OBJECTIVES

The objectives of the Radiological Environmental Monitoring Program are to:

.

Measure and evaluate the effects of plant operation on the environs and tn
verify the effectiveness of the controls on radioactive material sources.

2. Monitor natural radiation levels in the environs of the JAFNPP site.

3. Demonstrate compliance with the various environmental conditions and
requirements of applicable state and federal regulatory agencies.

4, Provide information by which the general public can evaluate the

environmental aspects of nuclear power using unbiased data

o
'
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3.0

PROGRAM DESCRIPTION

To achieve the objectives listed in Section 2.2, an extensive sampling and analysis
program is conducted every year. The JAFNPP Radiological Environmental
Monitoring Program (REMP) consists of sampling and analysis of various media that
include:

0 Shoreline Sediment
o Fish

o Surface Waters

o Air

o Milk

0 Food Products

In addition, direct radiation measurements are performed using thermoluminescent
dosimeters (TLDs). These sampling programs are outlined in Table 3.0-1. The
JAFNPP REMP sampling locations are selected and verified by an annual land use
census. The accuracy and precision of the program is assured by participation in The
United Sdates Environmental Protection Agency (USEPA) Environmental
Radioactivity Laboratory Intercomparison Program.

Sampie collections for the radiological program are accomplished by a dedicated site
environmental staff from both the James A. FitzPatrick Plant and the Nine Mile
Point Stations. The site staff is assisted by a contracted environmental engineering
company, EA Science and Technology, Inc. (EA).

3-1
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TABLE 3.0-1

CPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Sampling and
Pathway COIIectio? Type and Frequency
and/or Sample Number of Salples(‘) and Locations Frequency a) of Analysis
AIRBORNE
Radiniodine Samples from 5 locations: Continuous sam- Padioiodine Canisters:
and ple operation Analyze weekly for 1-131.
Particulates a. 3 samples from off-site locations in dif- with sample col-
ferent sectors of the highest calculated lection weekly Particulate Samples:
site average D/ (based on all licensed or as reguired Gross beta radioactivit{
site reactors). by dust !vading, following filter change b
whichever is composite {by iocation)
W b. 1 sample from the vicinity of a community more frequent. for gamma isotopic
& having the highest calculated site aver- quarterly (as a minimum).
age D/Q (based on 21! licensed site re-
actors).
c. 1 sample from a control location 9 to 20
miles distant ?3? in the least prevalent
wind direction\9/,
Direct
Radiation{®) 32 stations with two or more dosimeters Juarter.y Gamma dose monthly or
placed as fellows: An inner ring of stations quarterly.

in the general area of the site boundary and
an outer ring in the 4 to 5 mile range from
the site with a station in each of the land
based sectors of each ring. There are 16
land based sectors in the inner ring, and 8
land based sectors in the outer ring. The
balance of the stations {8) are placed in
special interest areas such as population
centers, nearby residerces, schools, and in
2 or 3 areas to serve as control stations.



TABLE 3.0-1 (Conrrnues)
OPERATIONAL RADIGLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure

Pathway

and/or Sample  Number of Samples(2) and Locations
WATERBORNE

Surface(f) 1 sample upstream.

Sediment from
Shorelina

1 sample { om the siia’s most downstream
cooling water intake ).

1 sample from a downstream area with existing
or potential recreational vaiue.

Sampies frem milch animals in 3 locaticns
within 3.5 miles distant having the high-
est calculated site average D/0. If
there are none, then 1 sample from milch
animals in each of 3 areas 3.5 to 5.0
miles distant having the highest calcu-
lated site average 0/Q ‘R?sed on ail
licensed site reactors) ‘

1 sample from milch animals it a control
location (9 to 20 miles distant ’nd in a
less prevalent wind direction) d).

Sampling and

Col‘cl‘ie? Type and Frequency

Frequ  cyl2) of Analysis

Composite sam- Gamma isotopic analysis

ple over one monthly. Compusi.e for

month period{(9). Tritiym analvsis guar-
teriylc),

Twice per year. Gamma isotoptc analysis
semiannuallylc) .

Twice per munth, Gamma isotopic and 1-13]

April through analysis twice per month

December (sam- when miich animals are

ples will be on pasture (April through

collected in December); monthly (Jan-

January through uary thryu?h March), if

March if 1-131 required\C) .

iv detected in
November and
December of the
preceding year).



Exposure
Pathway
and/or Sample

TABLE 3.0-1 (Conrinven)
OPERATIONAL RADIOLOGICAL ENVIRONMEINTAL MIONITORING PROGREAM

Mumber of Samples(2) and Locations

Sampiing and
Col‘ectio?
Frequency(23)

FISH

S

-1

1 sample of each of 2 commerically o:
recreationally important species in the
vicinity of a site discharge point.

1 sample of each of Z cpecies (same as
in a. above or of a species with siamilar
feeding habits) from an are? ’t least 5
miles distant from the siteld).

In Tieu of the garden cenus as specified
ir 6.2, samples of at least 3 different
kinds of broad leaf vegetaticn (such as
vegetables) grown nearest each of two
different off-site locatioas of highest
predicted site average D/Q (based on al)l
iicensed site Reactors).

One (i) sample of each of the similar
broad leaf vegetation grown at least 2.3
miles distant in a 1eta§ prevaient

wind direction sectori?),

Type ard Frequency
of Analysis

Twic2 per year.

Once during

harvest season.

Gamma isotopic{C) analysis
of edible portiens.

Gamma isotopic(c)
analysis of edible
portions. (Isotopic
to include 1-131).



(a)

(b)

(c)

(d)

(e)

(f

NOTES FOR TABLE 3.0-1

It is recognized that, at times, it may not be possible or practical to obtain samples
of the media of choice at the most desired loc= mn or time. In these instances
suitable alternative media and locations may be chosen for the particular pathway in
question. Actual locations (distance and directions) from the site shall be provided
in the Annual Radiological Environmental Operating Report. Calculated site
averaged D/Q values and meteorological parameters are based on historical data
(specified in the ODCM) for all licensed site reaciors.

Particulate sample filters should be analyzed for gross beta 24 hours or more after
sampling to allow for radon and thoron daughter decay. If gross beta activity in air
is greater than 10 times a historical yearly mean of control samples, gamma isotopic
analysis shall be performed on the individual samples.

Gamma isotopic analysis means the identification and guantification of gamma
emitting radionuclides that may be attributable 1o the effluents from the plant.

The puipose of these samples is to obtain background information. If it is not
practical to establish control locations in accordance with the distance and wind
direction criteria, other sites which provide valid background data may be substituted.

One or more instruments, such as a pressurized ion chamber, for measuring and
recording dose rate continuoutly may be used in place of, or in addition to,
integrating dosimeters. For the purpose of this table, a thermoluminescent dosimeter
may be considered to be one phosphor and two or more phosphors in a pocket may
be considered as two or more dosimeters. Film badges shall not be used for
measuring direct radiation.

The "upstream sample” shall be taken at a distance beyond significant influence of
the discharge. The "downstream sample” shall be taken in an area beyond, but near,
the mixing zone, if practical.

)
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(&)

(h)

Composite samples should be collected with equipment (or equivalent) which is
capable of collecting an aliquot at time intervals which are very short (e.g., hourly)
relative to the compositing period (e.g, monthly) in order to assure that a
representative sample is obtained.

A milk sampling location, as required in Table 1 is defined as a location having a
least 10 milking cows present at a designated milk sample location. It has been
found from past experience, and as a result of conferring with local farmers, that a
minimum of 10 milking cows is necessary to guarantee an adequate supply of milk
twice per month for analytical purposes. Locations with less than 10 milking cows
are usually utilized for breeding purposes which eliminates a stable supply of milk for
samples as a result of suckling calves and periods when the adult animals are dry.
In the event that 3 milk sample locations cannot meet the requirement for 10 milking
cows, then a sample location having less than 10 milking cows can be used if an
adequate supply of milk can reasonably and reliably be obtained hased on
communications with the farmer.

3-6



KR

SAMPLE COLLECTION METHODOLOGY

31

SURFACE WATER

Surface water samples are taken from the respective inlet canals of the
JAFNPP and the Niagara Mohawk Oswego Sream Station (OSS) located in
the City of Oswego, The FitzPatrick Facility draws water from Lake Ontario
on a continuous basis. This is used for the "down-current” or indicator
sampling point for the Nine Mile Point Sitr. The (USS inlet canal removes
water from Lake Ontario at a point approximatzly 7.6 miles west of the site.
This "up-current” location is considered a controi location becaus: of the
distance from the site as well as its location relative to prevailing lake
current directions and flow pattein of the nearby Oswego River.

Samples from the JAFNPP arc composited using automatic sampling
equipment which discharges into a compositing tank or bottles. Samples are
collected monthly from the compositor and analyzed for gamma emitting
radionuclides. >amples from the GSS are also obtaired using automatic
sampling equipment and coliected in a holding tank.  Representative
samples from this incaticr are obtained weekly and are composited to form
a monthly compasite sample. The monthly samples are analyzed for gamma
emitting radionuclides.

A porticn of the monthly samples from each of the locations is saved and
composited to form quarterly composite samples. Quarterly composite
samples are analyzed for tritium.

In addition to the sample results for the JAFNPP and Oswego Steam Station
collection sites, data is presented for the Nine Mile Point Unit 1 and Unit
2 facility inlet canal samples and for samples from the City of Oswego
drinking water supply. The latter three locations are not required by the
Technical Specifications. These iocations are optional sample points which
are collected and analyzed to enhance the surface water sampling program.
Monthly composite samples from these three locations are analyzed for
gamma emitters and quarterly composite samples are analyzed for tritium,

Surface water sample locations are shown in Section 3.3 on Figure 3.3-2.

37
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AIR PARTICULATE/IODINE

The air sampling stations required by the Radiological Effluent Technical
Specifications (RETS) are located in the general area of the site boundary.
The sampling stations are sited within a distance of 0.2 miles of the site
boundar; in sectors with the highest calculated meteorological deposition
faciors (D/Q) based on historical meteorological data. These stations (R-1,
R-2, and R-3) are located in the east, east-southeast, and southeast sectors
as measured from the center of the NMPNS Unit 2 reactor building. The
RETS 2lso require that a fourth air sampling station be located in the
vicinity of a year round community having the highest calculated dispersion
factor (D/Q) based on historical meteorological data. This station is located
in the southeast sector and is designated as location R<4. A iifth station
required by the RETS is a control location, designated s station R-S,
Staion R-S is located 164 miles from the site in the east northeast
meteorological sector.

In addition to the RETS required locations, there are ten additional sampling
stations, Six of these sampling stations are located within the site boundary
and are designated as on-site stations D1, G, H, 1, J, and K. These locations
are within the site boundary of the JAFNPP and NMPNS. One air sampling
station is located off-site in the southwest sector in the vicinity of the City of
Oswego and is designated as station G off-site. Three remaining air
sampling stations are located in the ESE, SSE, and S sectors and range in
distance from 7.2 to 9.0 miles. These are designated as off-site stations D2,
E and F respectively.

Each station coilects airborne particulates using glass fiber filters (47
millimeter diameter) and radioiodine using charcoal cartridges (2 x 1 inch).
The samplers run continuously and the charcoal cartridges and particulate
filters are changed on a weekly basis. Sample volume is determined by use
of calibrated gas flow meters located at the sample discharge. Gross beta
analysis is performed on each particulate filter. Charcoal cartridges are
analyzed for radioiodine using gamma spectra: analysis.

The particulate filters are composited monthly by location and analyzed for
gamma emitting radionuclides.

3-8
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Air sampling stations are shown in Section 3.3, Figures 3.3-. and 3.3-3.
MILK

Milk samples are routinely collected from seven farms during the vyear.
These farns included six indicator locations and one control location.
Samples are collected twice per month, April through December and each
sample is analyzed for gamma emitting radionuclides and I-131, Samples are
collected in January, February and March in the event that 1-131 is detected
in November and December of the preceding year.

The seiection of milk sample locations is based on maximum deposition
calculations (D/Q). Deposition values are generated using average historical
meteorological data for the site. The Tecanical Specifications require three
sample locations within 5.0 miles of the site with the highest calculated
deposition value. During 1991 there were no milk sample locations within
5.0 miles that were suitable for sampling based on production capabilities.
There were however, six optional locations beyond five miles that were
sampled as the routine milk sampling program.

The Technical Specifications also require that a sample be collected from a
location greater than ten miles from the site and in a less prevalent wind
direction. This location is in the southwest sector and serves as the control
location.

Milk samples are collected in polyethvlene bottles from a bulk storage tank
at each sampled farm. Before the sample is drawn, the tank contents are
agitated to assure a homogenous mixwre of milk and butterfat. Two gallons
are collected {rom each indicator and cortrol locations during the first half
and second half of each month. The samples are chilled, preserved and
shipped fresh to the analytical laboratory within thirty-six hours of collection
in insulated shipping containers.

The milk sample locations are found in Section 3.3 in Figure 334, (Refer
to Table 3.3-1, Section 3.3 for location designations and descriptions).

3.9
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FOOD PRODUCTS (VEGETATION)

Food products are collected once per year during the late summer harvest
season. A minimum of three different kinds of broad leaf vegetation (edible
or inedible) are collected from two different indicator garden locations,
Sample locations are selected from gardens identified in the annual census
that have the highest estimated deposition values (D/Q) based on historical
site meteorological data. Control samples are also collected from available
locations greater than 9.3 miles distance from the site in a less prevalent
wind direction. Control samples are of the same or similar type of
vegetation when available.

Food product samples are analyzed for gamma emitters using gamma
isotopss analysis,

Food product locations are shown in Section 3.3 on Figure 3.3-5.
FiSH SAMPLES

Samples of available fish species are selected from the Nine Mile Point
Aquatic Ecology Study which monitors lake fish populations. Fish samples
are collected twice per year, once in the spring and again in the fall.
Indicator samples are collected from a combination of the four on-site
sample transects located off shore from the site. One set of control samples
are at an off-site sample transect located off shore 8 - 10 miles west of the
site. Available species are selected using the following guidelines:

a) Samples are composed of 0.5 to 1 kilogram of the edible portion only.
A maximum of three species per location are used.

b) Samples composed of more than 1 kilogram of single species from the
same location are divided into samples of 1 kilogram each. A maximum
of three samples per species per location are used. Weight of samples
are the edible portions only.

¢) Samples are limited to edible and or sport species when available.
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Sclecred fish samples are frozen immediately after collection and segregated
by species and location. Samples are shipped frozen in insulated containers
for analysis. Edible portions of cach sample are analyzed for gamma
emitting radionuclides. Fish collection locations are shown in Section 3.3 on
Figure 3.3-S.

SHORELINE SEDIMENTS

One kilogram of shoreline sediment is collected at one area of existing or
potential recreational value. One sample is also collected from a location
bevond the irfluence of the site. Samples are collected as surface scrapings
to a depth of approximaicly 1 inch. The samples are placed in plastic bags,
sealed and shipped for analysis in insulated containers. Sediment samples
are analvzed for gamina emitting radionuclides.

Shoreline sediment locations are shown in Scction 3.3 on Figure 3.3-5.

TLD (DIRECT RADIATION)

Thermoiuminescent dosimeters (TLDs) are used to measure direct radiation
(gamma dose) in the eanvironment. TLDs are supplied and processed
quarterly by Teledyne Isotopes of Westwood New Jersey. Transit and control
TLDs accompany each shipment between the site and the vendor’s laboratory
and accompany the TLDs when they are being placcd or collected in the
field. TLD data results are corrected using transit and coatrol TLDs data.

Five different regions around the sitc are evaluated vsing environmental
TLDs.

o On-site areas (areas within the site boundary not required by the
RETS)

o Site boundary area in each of the sixteen meteorological sectors

o An outer ring of TLDs (located four to five miles from the site in
the eight land based meteorological sectors)

0 Special interest TLDs (located at sites of high population density and
use)

3-11



o Control TLDs located at sites beyond significant influence of the site

Special interest TLDs are located at or near large industrial sites, schools, or
nearby towns or communities. Control TLDs are located to the southwest,
south and east-noriheast of the site at distances of 12.6 1o 19.8 miles.

TLDs used for the 1991 program were constructed of rectangular teflon
wafers impregnated with 25 percent CaSO,:Dy phosphor. Badges are sealed
in a polyethylene package to ensure dosimeter integriiy. TLD packages were
placed in open webbed plastic holders and attached to supporting structures,
such as utility poles.

Environmental TLD locations are shown in Section 3.3 on Figures 3.3-2 and
3.3-3,
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ANALYSIS PERFORMED

The majority of environmental sample analyses are performed by the James A.
FitzPatrick Environmental Laboratory (JAFEL). TLD, tritium and canal 1-131
analysis are performed by Teledyne Isotopes (TI). The following samples are
analyzed at the JAFEL:

0

0

0

0

O

0

0

Air Particulate Filter - gross beta

Air Particulate Filter Composites - gamma spectral analysis
Airborne Radioiodine - gamma spectral analysis

Surface Water Monthly Composites - gamma spectral analysis
Fish - gamma spectral analysis

Shoreline Sediment - gamma spectral analysis

Milk - gamma spectral analysis and 1-131

Special Samples (soil, food products, bottom sediment, etc.) - gamma
spectral analysis

Quality assurance samples are analyzed inhouse and by Telec e Isotopes N.J. and
Teledyne Isotopes Midwest.
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SAMPLE LOCATION MAPS

Section 3.3 includes maps illustrating sample locations. Sample locations referenced
as letters and numbers on the report period data tables are consistent with
designations plotted on the maps.

This section also contains an environmental sample location reference table (Table
3.3-1). This table contains the following information:

0

Sample Medium

Location designation, this column contains the key for the sample
location and is cousistent with designation on the sample location maps
and on the sample results data table..

Location description

Degrees and distance of the sample location from the site.
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TABLE 3.3-1
ENVIRONMENTAL SAMPLE LOCATIONS

LOCATION
ncsxcmton LOCATION DESCRIPYION omsss AND nxsmecz(l)

Shore11ne Sunset Bay
Sediment Langs Beach, Control

Fish 2 Nine Mile Point Transect
FitzPatrick Transect
Oswego Transect

N O W

Surface Water FitzPatrick Inlet

Oswego Steam Station

Nine Mile Point Unit 1 Inlet
Oswego City Water

Nine Mile Peint Unit 2 Inlet

ONONO DO % L

DWW,

0Z-¢

, Nine Mile Pt. Rd.
, Lake Road

Air =3

-2

=y Co. Rt. 29
2 )

-9

Radioiodine
ar

Particulates , Co. Rt. 29

Montario Point RJ.
1 On-si te Station, On-site
2 Off-site Station, Co. Rt. 64
Off-site Station, Co. Rt. 4
Off-site Station, Dutch Ridge Rd.
On-site Station, On-site
On-site Station, On-site
On-site Station, On-site
On-site Station, On-site
On-site Station, On-site
Off-site Station, St. Paul St.

MO O OO SN NL D O pt it it ot
WHWORNNNNOMN & QO U D

cnxc-—-::cn-nmocrz:xvnxy

I Cura OO M

* Technical Specification location
(1) Baced on Nine Mi’e Point Unit 2 Reactor Centerline



TABLE 3.3-1 (Cowrinuen)
ENVIRONMENTAL SAMPLE LOCATIONS

LOCATION

DESIGNATION DEGREES AND DISTAICE(I)
69- at 2 miles
Tuminescent D2 On-site Station 140 at 4 miles
Dosimeters E On-site Station 175+ at miles
(TLDs) F On-site Station 210 at miles
G On-site Station 250 at miles
R-5 Off-site Station 42 at 1 miles
D1 Off-site Location 80- at 1 miles
D2 Off-site Location 117+ at miles
E Off-site Location 160+ at miies
F Off-site Location 190 at miles
G Off-site Location 225 at miles
w SW Oswego - Control 226 at 1 miles

miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miies
miles
miles
miles

£ West Site Boundary 237+ at
Energy Information Center 265+ at
East Site Boundary 81+ at
H On-site 5Station, On-site 70+ at
I On-site Station, uUn-site 98- at
J On-site Station, On-site at
K On-site Station, On-site at
North Fence, JAFNPP 60 at
North Fence, JAFNPP 68- at
North Fence, JAFNPP 65+ at
North Fence, JAFNPP 57- at
North Fence, NMP-1 at
North Fence, NMP-1 at
North Fence, JAFNPP 69- at
Phoenix, NY - Control at
Oswego Steam Station, East 233+ at
Oswego Elementary School, East at

e
NNVNP OO OO OO0 O=OONUMTNYNYNO=OINOQOQOOOO

POV HAEVODODODWHBONWNNOBABENWUDMES

* Technical Specification location
(1) Based on Nine Mile Point Unit 2 Centeriine



TABLE 3. (CoNT NUEL)

ENVIRONMENTAL S {E LOCATIONS
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DESIGNATION




TABLE 3.3-1 (Convinuen)
ENVIRONMENTAL SAMPLE _QCATIONS

SAMPLE LOCATION
MEDIUM DESIGNATION LOCATION PESCRIPTION DEGREES AND DISYAIEE(I)
Thermo- 99 Nine Mile Point Prad 88 at 1.8 miies
luminescent 100 vounty Route 29 & ! Lake Road 104 at 1.1 miles
Dosimeters 101 County Route 29 132 at 1.5 miles
(TLDs) 102 Oswego County Airport 175 a2 11.9 miles
103 Energy Information Center, East 267+ at 0.4 miles
104 Parkhurst Road i02- at 1.4 miles
105 Lakeview Road 198- at 1.4 miles
106 Shoreline Cove, East of NMP-] 274+ at 0.3 miles
: 107 Shoreline Cove, fast of NMP-1 | 272 at 2.3 miles
| 108 Lake Road | 104- at 1.1 miles
;: : 109 Lake Road | 103 at 1.1 m les
w 111 Sterling-Control | 214- at 21.8 miles
113 Baidwinsville-Control { 170 at 24.7 miles

Food Products

AP - e

ad Technical Specification location

Indicator
Indicator
Indicator
Indicator
Indicator

Location
Location
Location
Location
Location

Control Location

(1) Bas2d on Nine Mile Point Unit 2 Centerline

96+ at
115 at
84- at
218 at
95- at
225 at

= .

Cows Milk Indicator Location } 5.5 miles
16* Indicator Location | 190+ at 5.9 mijes

50* Indicateor Location ' 93- at 8.2 miles

55 Indicator Location | 95+ at 9.0 miles

60 Indicator Location | 90- at 9.5 miles

¢ Indicator Location | 113« at 7.8 miles

65* Control lLocation i 220- at 17.0 miles

|

8 S -
S NHD




LAND USE CENSUS

Technical Specifications require that a milch animal census and a residence census
be conducted annually.

The milch animal census is an estimation of the number of cows and goats within an
approximate ten mile radius of the Nine Mile Point site. The census is done ¢nce
pei year in the spring. It is conducted by sending questionnaires to previous milk
animal owners, and by road surveys to locate any possible new owners. In the event
that questionnaires are not answered, the owners are contacted by telephone or in
person. The Oswego County Co-Operative Extension Se vice was also contacted to
provide any additional information.

The residenc census is conductec each year to identify the closest residence ir each
of the 22.5 degree meteorological sectors to a distance out 1o five miles. A residence,
for the purposes of this census, is a residence that is occupied 01 a part time basis
(such as a summer cam;i. or on a full time, year round basis. Several of the site
meteorological sectors are over Lake Ontario, therefore, there are only eight sectors
over land vhere residences are located within five miles.

In addition to the milch animal and residence census a garden census is performed.
The census is conducted each year to identify the gardens near the site that are to
be used for the collection of food product samples. The results of the garden census
are not provided in this report. The resuits are used only to identify appropriate
sample locations. The garden census is not required by the Technical Specifications
if broadleaf vegetation sampling and analysis is performed.
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PROGRAM CHANGES

No changes were made to the environmental sample locations required by the
Technical Specifications or as specified in the Off-site Dose Calculation Manual. The
following additions were made to the optional garden (food product) sample
locations:

] Food product (garden) locations L and N were added to the sample prozram
during 1991, Locations L. and N are optional sampling locations.

*o

Also during 1991, fooa product (garden) locations P and O were not utilized
by the sampling program because of either sample unavailability or because
the location had a low deposition potential as a result of the addition of
locations L. and N,
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DEVIATION FROM THE PROGRAM

Exceptions to the 1991 sample program concerns those samples or monitoring
requirements which are required by the Technical Specifications. This section
addresses the reporting requirements of Section 6.1.a of the RETS,

The following are exceptions to the program as specified by the Technical
Specifications:

1.

The air sampling purap at R-4 off-site environmental sampling station was
inoperable from January 14, 1991 (0200 hours) to January 15, 1991 (0800
hours). The inoperability v - 5 caused by a vacuum pump mechanical failure.

The air sampling pump at R-3 off-site environmental sampling station was
inoperabie from March 4, 1991 (0105 hours) to M arch 4, 1991 (1310 hours)
The inoperability was caused by the loss of electrical power due to a severe
ice stormi.

The air sampling pump at R4 off-site environmental sampling station was
inoperable from March 4, 1991 (0105 hours) to March 4, 1991 (1310 hours),
The inoperability was caused by the loss of electrical power due 10 a severe
ice storm,

The air sampling purap at R-2 off-site environmental sampling station was
inoperable for 2 hours (0630 to 0830 hours) on December 3, 1991. The
inoperability was caused by a mechanical failure. The pump was replaced.

The collective inoperable time period for the air monitoring program was less than
0.15% for the year.

Other occurrences of downtime for the optional air sampling stations were
documented for 1991. However, these occurrences are not presented here because
optional air sampling stations are not required by the Technical Specifications.
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STATISTICAL METHODOLOGHY

LD

ESTIMATION OF THE MEAN AND STANDARD DEVIATION




ir2

where,

X = mean for the values of X

s = standard deviation for the sample population

ESTIMATION OF THE MEAN AND THE ESTIMATED ERROR FOR THE
MEAN

In accordance with program policy, two recounts of samples are performed
when the initial count indicates the presence of a plant related
radionuclide(s). When a radionuclide is positively identified in two or more
counts, the analytical result for the radionuclide is reported as the mean of
the positive detections and the associated propagated error for that mean.
In cases where more than one positive sample result is available, the mean
of the sample results and the estimated error for the mean are reported in
the Annual Report.

The following equations were utilized to estimate the mean (X,,) and the
associated propagated error.

A. Mean
n
X = 2 X
LA W e
N
where,

X, = estimate of the mean.

i = individual sample, i.

N,n = total number of samples with positive indications.

X, = value for sample i above the lower limit of detection.
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LOWER LIMIT OF DETECTION (LLD)

The LLD is the predetermined concentration or activity level used to
establish a detection limit for the analytical procedures.

The LLDs are specified by the Technical Specifications for radionuclides in
specific media and are determined by taking into account the overall
measurement methods. The equation used to calculate the LLD is:

4.66 s,
LLD =

(E) (V) (222) (Y) exp (-AA1)

Where:

LLD is the a prion lower limit of detection, as defined above (in picocurie
per unit mass or volume );

S Is the standard deviation of the background counting rate or of the
counting rate of a blank sample, as appropriate (in counts per minute),

E is the counting efficiency (in counts per disintegration),

V is the sample size (in units of mass or volume),

2.22 is the number of disintegrations per minute per picocurie;

Y is the fractional radiochemical yield (when applicable);

A is the radioactive decay constant for the particular radionuclide;

At is the elapsed time between sample collection (or end of the sample
collection period) and time of counting.
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The RETS LLD formula assumes that:
0 The counting times for the sample and background are equal.

0 The count rate of the background is approximately equal 1o the
count rate of the sample.

In the RETS program, LLDs are used to ensure that minimum acceptable
detection capabilities are met with specified statistical confidence levels (95%
detection probability with 5% probability of a false negative). Table 3.8-1
lists the RETS program required LLDs for specific media and radionuclides
as specified by the NRC. The LLDs actually achieved are routinely much
lower than those specified by the RETS.
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COMPLIANCE WITH REQUIRED LOWER LIMITS OF DETECTION (LLD)




TABLE 3.8-1

REQUIRED DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS
LOWER LIMIT OF DETECTION (LLD)

Water Airborne Particulate Fish Milk Food Products Sediment
Analysis (pCi/1) or Gases {pCi/m’) (pCi/kg, wet) (pCi/1) (pCi/kg, wet) (pCi/kg, dry)
gross beta 4 0.01
H-3 3,000
Mn-54 15 130
~ Fe-59 30 260
; Co-58,59 15 130
In-65 30 260
Zr/Nb-95 15
1-131(2) 15 0.07 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 80 180
Ba/La-140 15 15

(2) No drinking water pathway exists at the Nine Mile Point Site under normal operating conditions
due to the direction and distance of the nearest drinking water intake. Therefore, an LLD
value of 15 pCi/liter is used.
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40 SAMPLE SUMMARY TABLES IN BRANCH TECHNICAL POSITION FORMAT
All sample data is summarized in table form. The tables are titled "Radiological
Monitoring Program Annual Summary" and use the following format as specified in
the NRC Branch Technical Position:

Column

1 Sample medium,

2 Type and number of analyses performed.

3 Required Lower Limits of Detection (LLD), see Section 3.8, Table 3.8-1.
This wording indicates that inclusive data is based on 4.66 s, (sigma) of
background (see Sozion 3.7).

“ The mean and range of the positive measured values of the indicator
locations.

S The mean, range, and location of the highest indicator annual mean.
Location designations are keyed to Table 3.3-1 in Section 3.3.

6 The mean and range of the positive measured values of the control locations.

7 The number of nonroutine reports sent to the Nuclear Regulatory
Commission,

NOTE: Only positive measured values are used in statistical calculations.
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RADIGLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

JAMES A. FITZPATRICK NUCLEAR POWER PLANT DOCKETY NO. 50-333
OSWEGO COUNTY, STATE OF NEW YORK JANUARY - DECEMBER 1991

Location (b) of
Indicater Locations: Higheot Annual Mean:
Medium
(units)

ghoreline
sediment

{(pCi/g-4ry)

1.5 @ 80* 0.12 - 0.14

Fish
(pCi/g-wet)

<LLD

[ 4

<LLD

<LLD
<LLD
<LLD : <LLD

<LLD ; <LLD

0.029 ,13/23) s 0.030
€.018 - 0.045 1 0.018

Food
Products

(pCi/g-wet) i <LLD

<LiD

0.039 {1716} | No. N 0.039  {1/3)
0.039 - 0.03% | 1.2 @ 218" ©.039 - 0.039




RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

JAMES A. FITZPATRICK NUCLEAR POWER PLANT DOCKET NO. 50-333
OSWEGOD COUNTY, STATE OF NEW YORK JANUARY - DECEMBER 1991

Location (b) of Contrel
Indicator Locations: Highest Annual Mean: Location:

Mean (a) Locations & Mean (a) Mean (a)
Range , Designation Range Range

surface ! 310 (3/4) 190 (2/4)
(Lake, Water | i 290 - 39%¢ 180 ~ 200
(pCi/liter)

Nn- 54

Fe~-59

% 4

| Co-58
t Co-60
Zn-65%
Zr-%%S
Nb-95
I-131

Cs~134

Cs-137

Ba/La-140




RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMa::«

JAMFS A. FITZPATRICK NUCLEAR POWER PLANT DOCKET NO. 50-333
OSWEGD COUNTY, STATE OF NEW YORK JANUARY - DECEMBER 1991

. ‘ Locatioa (b) of Control
| Type and ; iIndicator lLocations: Highest Annual Mean: Location: | Number of
{ Number of | ' Hean (&) Locations & Mean (a) ! Mean {(=a) N¥onroutine
Analysis | ) Range Designation Range Range Reports

GBA (126]:




RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

JAMES A. FITZPATRICK NUCLEAR POWER PLANT DOCKET NO. 50-333
OSWEGD COUNTY, STATE OF NEW YORK JANUARY - DECEMBER 1991

Location (b) of
Highest Annual Maan:

Indicator lLocations:
Nedjium Mean (a)
(units)

Locations & Kean (=)
Range Designation Range

Alr 0.015 (208/208) R-4 0.015 (52/52)
Particulate 0.006 - 0.033 1.8 @ 143° 0.007 - 0.032 |0.007 ~ 0.028
and

Radiociodine : . <LLD <LLD ! <LLD
(4) :

{(pCi/m’) '

S ¥

TLD

imrem perx No. 85
standard | | 0.2 @ 294"
month) { |

12.2 (4/4) (e)
9.8 - 14.5




ANNUAL SUMMARY TABLE NOTES
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RESULTS EVALUATION AND DISCUSSION




chain by such natural processes as weathering and sedimentation. This process is
referred to in this report as ecoogical cycling. Since 1963, several atmospheric
weapons tests have been conducted by the People's Republic of China. In each case,
the usual radionuclides associated with nuclear detonations were detected for several
months following the test and then after a peak detection period, diminished to a
point where most could not be detected.  Although reduced in frequency,
atmospheric testing continued to October 1980. The resulting fallout or deposition
from these tests has influenced the background radiation in the vicinity of the site
and was evident in many of the sample medias analyzed during the 1981
Environmental Surveillance Program. Cs-137 is currently the major remnant of this
testing and is still detected in & number of environmental media.

A third group of radionuclides was detected as a result of the Chernobyl accident
which occurred in the Soviet Union in April 1986, The resulting fallout or _ Hosition
from this accident influenced the background radiation in the vicinity of the site and
was easily detected in many of the sample media analyzed during 1986. Quantities
of Nb-95, Ru-103, Ru-106, 1-131, La-140, Cs-134, and Cs-137 were detected in air
particulate samples during May and June of 1986. Milk samples collected and
analyzed after April, 1986 contained measurable concentrations of 1-131 and Cs-137.
The origin of these radionuclides was a direct result of fallout from the Chernobyl
accident. During 1987, Cs-137 was detected in several milk samples collected during
the first half of the grazing season. In 1988, Cs-137 was detected in one milk sample,
The presence of Cs-137 in the milk samples is attributed to the ubiquitous
concentrations of Cs-137 from weapons testing and from the Chernobyl releases.

The fourth group of radionuclides that may be detected in the environment are those
that are related to man-made nuclear technology. These radionuclides are a
byproduct of nuclear detonations, the Chernobyl accident, and the operation of light
water reactors thus making an evaluation of the production source difficult, if not
impossible. During 1991, H-3 and Cs-137 were the only potentially plant-related
radionuclides detected in the RETS samples. In addition to these radionuclides, Zn-
65 was detecte in several non-RETS samples.

A number of factors must be considered in performing radiological data evaluation
and interpretation. The evaluation and interpretation is made at several levels
including trend analysis and dose to man. An attempt has been made not only to
report the data collected during 1991, but also to assess the significance of the
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Section 6.0 contains the analytical results for the sample media addressed in this
report, Section 7.0, titled HISTORICAL DATA, contains statistics from previous
years environmental sampling. The process of determining the impact of plant
operation on the environment includes the evaluation ot past analytical data, a tool
by which trends are discerned As state-of<the-art detection capabilities improve,
data comparison is difficult in some cases. For example, Lower Limits of Detections
(LLDs) have improved significantly since 1969 due to technological advance in

laboratory procedures and analytical equipment

54



.l.
-
-
=
-
~
-4
-—

AQUATIC




SHORELINE SEDIMENT RESULTS

Kesuils Summanr

B. Data Evaluation and D




bt

Cs-137 was present in the indicator samples collected for the 1991
program. The mean concentration for these two samples was 0.13 pCi/g
(dry). Cs-134 was not detected in the indicator or control samples
collected for the 1991 program. The principle source of Cs-137 released
to the environment has been the atmospheric testing of nuclear weapons,
Cs-137 and Cs-134 are both produced in fission reactors and were
introduced into the environment from the accident at Chernobyl, but
only Cs-137 is found in weapons test debris. Since Cs-134 has a
significantly shorter half-life, detected concentrations of Cs-137
attributable to plant operations (e.g., recent releases), should be
accompan.id by Cs-134.  An absence of such corroborating Cs-134
concentrations would indicate that the presence of Cs-137 in these
samples is not distinguishable from the existing background and should
be attributed primarily to weapons teaiting and residual concentrations;
1.e., not 1o recent plant opeiations.

The lack of measurable Cs-137 in the control samples may be attributed
10 localized concentration factors. Few shoreline regions west of the site
contain fine sediment and/or sand. It is difficult to obtain control
samples which are comparable in physical and chemical characteristics
to the indicator samples. Other faciois, which include changing lake
level and shoreline erosion, further complicate any consistency in
shoreline sediment sampling. Soil samples in areas which are likely to
be affected by plant operations, as well as soil beyond any influence from
the site, all contain levels of Cs-137 equal to or greater than the
concentration found in 1991 shoreline sediment. Ts-137 in soil samples
is attributed to weapons testing fallout. Therefore, any shoreline
sediment sample containing soil would contain Cs-137,

Dose Evaluation

Th.: radiological impact of Cs-137 measured in the shoreline sediment
can be evaluated on the basis of dose to man. In the case of shoreline
sediments, the critical pathway is direct rad‘'ation 10 the whae body and
skin. Using the parameters found in Reguletcry Guide 1.109, the
potential dose to man in mrem per jear ¢ be :aiculated. The
following regulatory guide values were used m ca ulating the dose to
man:
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£1.2  FISH SAMPLE RESULTS

A. Results Summary

A total of *» fish samples weie collected for the 1991 sample program.
Analysis of the 1991 fish samples exhibited detectable concentrations of
radionuclides related to past wegpons testing and natural origins
(naturally occurring). Small concentrations of Cs-137 were detected in
approximately S0% of the fish samples collected from both the on-site
and off-site locations. This is consistent with the previous year which had
a positive detection in 40% of the samples. The ratio of positive
detection to total samples collected was higher for the indicator samples
than for the control samples. Detectable concentrations of K-40, a
naturally occurring radionuclide, were found in all fish samples collected
for the 1991 program. No other radionuclides were detected in the 1991
fish samples.

The detectable levels of Cs-137 in the fish samples are small. The
control and indicator mean concentration values were equal at 0.29
pCi/g. These low levels of Cs-137 are of no environmental ¢r dose to
man significance. As noted above, the measured concentrations of Cs-
137 in the fish samples are the result of fallout from past weapons
testing. Comparable concentrations of Cs-137 are routinely found in
samples of other aquatic media such as shoreline sediment, bottom
sediment and aquatic vegetation. The poteatial whole body and critical
organ doses calculated as a result of fish consumption by humans is
extremely small. Doses reccived from both the indicator and control
sample groups are equal and considered to be background exposures.

The fish sample results demonstrate that plant operations at the Nine
Mile Point Site have no measurable radiological environmental impact
on the upper levels of the Lake Ontario food chain. The 1991 results
continue to show a long term downward trend in fish Cs-137
concentrations. With the exception of 1986, the mean indicator and
control Cs-137 concentration for 1991 were the lowest measured values
since the beginning of the surveillance program 17 years ago (1974).
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B. Data Evaluation and Discussion

Fish collections were made utilizing gill nets at one location greater than
five miles from the site (Oswego Ha:oor area), and at two locations in
the vicinity of the lake discharges for the Nine Mile Point Unit #1
(#02), and the James A. FitzPatrick (#03) generating facilities. The
Oswego Harbor samples served as control samples while the NMP (#02)
and JAF (#03) simples served as indicator samples. All samples were
analyzed for gamma emitters. Table 6-2 shows individual results for all
the samples in units of pCi/g (wet).

The spring fish collection was made up of seventeen samples
representing six individual species. Brown trout, lake trout, white sucker,
smallmouth bass, walleye and white perch were collected from a
combination of the lake sample locations. Brown trout, white sucker,
smalimouth bass, white perch and lake trout where collected at all tiiree
sample locations. The fall fish collection was comprised of nineteen
indiviGual samples representing seven individual species. Lake trout,
brown trout, smallmouth bass, white sucker, walleye, salmon and white
perch sampies were collected at the indicator sampling locations (NMP
and JAF). One sample of each of the seven species was collected at the
control location (Oswego Harbor),

Cs-137 was dctected in five of the eleven indicaor samples and in three
of the six control samples collected during the spring. Indicator samples
showed Cs-137 concentrations which ranged from a minimum of 0.018
pCi/g (wet) to a maximum of 0.044 pCi/g (wet). The control sample Cs-
137 concentrations ranged from a minimum of 0.021 pCi/g (wet) to a
maximum of 0.034 pCi/g (wet). The average indicator Cs-137
concentration of 0.033 pCi/g (wet) was slightly greater than the average
control concentratic 1032 pCi/g (wet). The indicator results
however, are not & ucaatly different from the control results and the
concentrations or Cs-137 are considerea to be representative of
background concentrations. The maximum detected Cs-137
concentration in hoth the indicator and the control location was
measured in samples of walleye.
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In the fall collection, Cs-137 was detected in ten of the nineteen samples
collected from the control (2 of 7) and indicator (8 of 12) locations.
Indicator samples showed a mean Cs-137 concentration that was slightly
greater than the control sample mean. The detected concentrations are
not sigaificantly diff2rent from one another with the indicator mean
equal to 0,027 pCi/g (wet) and the control mean equal to 0.025 pCi/g
(wet). The Cs-137 concentration in .-ke trout at the indicator locations
ranged from 0.024 10 0.026 pCi/g (wey). The concentration of Cs-137 in
the lake trout sample frora the control location was < 0.039 pCi/g (wet)
(s-137 was detected in perch samples co'lected at the control and
indicator locations with the control mean being higher than the indicator
mean. (Cs-137 was detected in 1 of 2 brown trout samples from indicator
locations at a concentration ~f 0.032 pCi/g (wet) and was not detected
at the control location. White sucker samples collected at the indicator

or control locat’'ons did not contain any detectable concentrations of Cs-

-
8/

‘he following graph presents the average Cs-137 concentrations for the
fir species analyzed for 1991, Walleye yields the highest average Cs-137
concentration for the indicator locations and white perch vyields the

highest average Cs-137 for the control location,

JAMES A

FITZIPATRICK NPP

FISH Cs-137

pCi/gm (wet

*ALD MLURE AEPORTED WENAGE OF BPRING AND FAL. COLLECTIONS
NO POBITIVE DETRLVION

ALX TROUY SMALLMO BASS WALLEYE SALMOW
BROWN TROUY WHITE SUCKER WHITE PERCH

Bl voicaror B conTROL
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K-40 was detected in all of the spring samples collected. K-40 is a
naturally occurring radionuclide, and is not related to power plant
operations, Detectable concentrations of K-40 in the indicator samp'~s
ranged from 2.95 to 5.46 pCi/g (wet) and 2.42 10 5.10 pCi/g (wet) for the
control samples. Ra-226, also naturally occurring, was found at varying
levels at both the indicator and control locations, Ne other radion §

were detected in the spring fish samples

Naturally occurring K-40 was detected in all of the fall samples collected
Detectable concentrations of K-40 in the indicator samples ranged from
3.79 to 5.4 pCi/g (wet) and 3.57 10 4.75 pCi/g (wet) for the control
samples. Ra-226, also naturally occurring, was detected intermittantly at
varying concentrations at the indicator and contro! location samples. No

other radionuclides were detected in the fall fish sampies

I'he following graph presents the average K-40 concentrations for the fish
species analyzed for 1991. Salmon yiclds the highest average K-40
concentration for the indicator locations and brown trout yields the

high=st average K-40 concentration for the control locatiun
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C. Dose Evaluation

Some Lake Ontario fish species may be considered an important food
source due to the local sport fishing industry. Therefore, these fish
become an integral part of the human food chain. Based on the
importance of fish in the local diet a conservative estimate of dose to
potential man can be calculated. Assuming that an adult consum¢- 21.0
kg of fish per year (Regulatory Guide 1.109 maximum exposed age
group) and the fish consumed contains an average Cs-137 concentration
of 0.029 pCi/g (wet) (»: nual mean result of indicator samples for 1991),
the whole body dose received would be 0.044 mrem per year. The organ
of interest in this case is the liver which would receive a calculated dose
of 0.065 mrem per year. The Cs-137 whole body and organ doses are
conservative potential doses associated with consuming fish species from
the Nine Mile Point area which are represented by .he indicator samples.
Due to the long half life of Cs-137, no radiological decay is assumed for
the calculation of doses

Conservative whole body and organ doses can be calculated for tne
consumption of tish from the control location as well. In this case the
consumption rate is assumed to remain the same (21.0 kg per year) and
the average annual Cs-137 concentration for the control samples is 0.029
pCi/g (wet) which is equal to the indicator concentration. The potential
calculated C:-137 whole body dose is 0044 mrem per year and the
associated dose to the liver is 0.065 mrem per year.

In summary, the potential whole body and organ doses observed as a
result of consumption of fish is small. Doses received from the
consumption of indicator and control sample fish would be the same.
The dose to man received from both the indicator and control sample
sioups are considered to be background exposures.

. Data Trends

Results for the previous five years (1986 through 1991) have shown a
fairly consistent stabilizing trend for Cs-137 levels in control and
indicator samples. During the period of 1987 through 1990, control and
indicator mean results increased slightly when compared to 1986. The
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1991 results show a return to the iower 1986 levels. Concentrations for
indicator samples has decreased from a maximum concentration of 1.4
pCi/g (wet) in 1976 to @ minimum level of 0.028 pCi/g (wet) in 1986
Control sample results have also decreased from & maximum level of 1.2

pCi/g (wet) in 1976 to a minimum level of 0.025 pCi/g (wet) .n 1986
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The general decreasing long term trend for Cs-137, illustrated in the
graph below, is most probably a result of the cesium becoming
unavailable to the ecosystem due to ion exchange with soils and
sediments and radiological decay. The concentrations of Cs-137 detected
cince 1976 in fish are a result of weapons testing fallout, and the general
downward trend in concenirations will continue as a function of
ecolcgical cycling and nuclear decay. There was no apparent effect from
the 1986 Chernobyl Nuclear Plant accident during 1986 relative 1o Cs-
137 results in fish samples although an effect may have been detected
during the period of 1987 through 1991 since both indicator and contro!

location mean results increased slightly
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The 1991 mean Cs-137 indicator cencentration of 0.029 pCi/g (wet)
shows a decrease in concentration from 1976 by a factor of
approximately 41. Control sample results have decreased from a
maximum level of 1.2 pCi/g (wet) in 1976 to a level of 0,029 pCi/g (wet)
in 1991, Fish resuits for the 1991 indicator samples show a decrease in
concentration by a factor of 19 when compared to preoperational data
(1974) and by a factor of 48 compared to 1976.

Tables 7-2 and 7-3 in Section 7.0 show historical environmental sample

data for fish. Full size reproductions of the fish result graphs are found
in Section 8.0
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513

SURFACE WATER (LAKE)

A. Results Summary

The Radiological Effluent Technical Specifications required that monthly
surface water samples be taken from the respective inlet canals of the
JAFNPP and Niagara Mohawk's Oswego Steam Station. In conjur “tion
with the RETS sample, three additional Lake Ontario surface water
locations are sampled and analyzed. Gamma spectral analysis was
performed on 24 monthly composite samples required by the RETS and
on 36 monthly composite samples from the additional locations. The
results from gamma spectral analysis indicate that only two radionuclides
were detected in samples from the five locations collected for the 1991
Sampling Program. Both of these radionuclides are naturally occurring
and are not plant related.

Quarterly composites from the same locations are analyzed for tritium.
The 1991 annual average tritium concentration for the Oswego Steam
Station Inlet (control location) was 360 pCi/l, which was higher than the
annual average JAF inlet concentration of 310 pCi/l. The levels of
tritivm sre routinely variable within the range of 200 - 500 pCi/l. The
tritium results for 1991 are consistent with previously measured lake
levels and indicate no measurable increase in tritium levels in the lake
from operations at the site.

Data Evaluation and Discussion

Gamma spectral analysis was performed on monthly composite samples
from five Lake Ontario sampling locations. K-40 and Ra-226 were
detected in samples from the five locations over the course of the 1991
sampling program. Both of these radionuclides are naturally occurring
and are not plant related.

K-40 was detected consistently in both of the Technical Specification
required intake canals. The James A. FitzPatrick inlet canal samples
showed K-40 was detected in all twelve monthly samples and ranged
from 44 to 257 pCi/liter. K-40 in the Oswego Steam Station inlet canal
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ranged from 46 1o 246 pCi/liter. The additional sample locations at the
Nine Mile Point Unit #1 Inlet Canal and the Nine Mile Point Unit #2
Inlet Canal showed K-40 concentrations which ranged 37 to 242 pCi/liter
and from 24 to 244 pCi/liter respectively. K-40 in the Oswego City
water samples was detected in eleven of the twelve monthly samples and
ranged from 26 to 252 pCi/liter. Ra-226 was also detected intermittently
in both locations required by Technical Specifications and at the other
optional sample locations,

Tritium samples are quarterly samples that are a composite of the
appropriate monthly samples. Tritium was detected in five of the eight
samples taken at the two locations reouired by Technical Specifications.
Tritium concentrations for the James A. FitzPatrick inlet canal ranged
from <160 pCi/liter to 390 pCi/iiter and showed a mean concentration
of 310 pCi/liter. The Technical Specification contro! location (Oswego
Steam Station inlet canal) showed tritium results which ranged from
<100 pCi/liter to 200 pCi/liter. The first and fourth quarter tritium
results for the control location were below the sensitivity of the analyses;
which is reported as the Lower Limit of Detection (LLD). The result for
the fourth quarter indicator sample were also below the sensitivity of the
analysis and ~as reported as a lower limit of detection.

Tritium was also detected in nine of the twelve optional samples taken.
The tritium results ranged from < 160 pCi/liter to 590 pCi/liter for the
optional samples taken. The maximum tritium concentration of 590
nCi/l was measured in the first quarter city water sample.

A summary of tritium results for the 1991 sample program is listed
below:

Sample Tritium Concentration pCi/liter
—Location Minimum _ Maximum Mean (Annual)
JAF Inlet <160 390 310
Oswego Steam Inlet <100 200 190
NMP #1 Inlet <160 390 293
NMP #2 Inlet <160 360 310
City Water Intake <160 590 360

5-17



Dose Evalouation

Data Trends




The 1991 indicator res:lts are slightly higher than the previous two years
and are lower than the mean concentration for the period of 1986 - 1988,
The beginnings of a short term trend may be evident in reviewing the
graphical data. This possible trend shows that the contiol and indicator
values are tracking together.

Mean tritium results of the control location (Oswego Steam Station)
cannot be evaluated with regard to long term historical data since
sampling was only initiated at this location in 1985,

Some idea of the variability of historical control sample dawa can be
obtained by a review of previous data from the City of Oswego drinking
water samples The drinking water samples are likely to be
representative of the current control location because of the effects of
the distance, predominate lake currents, and the discharge of the Oswego
River. The Oswego City water intake is located in the same general
vicinity as the Oswego Steam Station inlet. The maximum annual mean
concentration of city water was found in 1976 (652 pCi/l) and the
minimum in 1982 (165 pCi/l).
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Annual mean tritium results from previous city water samples from 1976
to 1991 show that the tritium concentrations have fluctuated over the
years, The maximum annual mean concentration was found in 1976 (652
pCi/liter) and the minimum in 1982 (165 pCi/liter). Results for the
period of 1982 through 1989 shows that the indicator samples were
higher than the control samples. Results for 1990 and 1991 show that
the control samples to be higher.
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52.1

AIR PARTICULATE GRGSS BETA

A. Results Summary

Weekly, air samples were collected and analyzed for gross beta
particulate activity. A total of 52 samples were collected from the
control location R-5 and 208 samples were collected from the indicator
locations R-1, R-2, R-3 and R4 during 1991. These five locations are¢
required by the Technical Specifications. The mean concentration of the
control location , R-5, was 0.014 pCi/m’ for 1991, The mean
concentration for the indicator locations was 0.015 pCi/m? for 1991, The
indicator and control results are essentially equal and show that there are
no increased airborne radioactivity levels in the general vicinity of the
site. These results, along with those measured in 1990 are the lowest
mean gross beta concentration measure to date since the inception of the
site. Environmental Monitoring Program in 1969. The consistency of
these low concentrations may indicate that the natural base line gross
beta activity has been reached. It is possible that the manmade
radionuclide contribution to the natural background levels can no longer
be detected.

Data Evaluation and Discussion

Six on-site and nine off-site locations were sampled weekly for gross beta
particulate activity. A total of 780 analyses were performed. Five of the
nine off-site locations are required by Technical Specifications. These
locations are R-1, R-2, R-3, R4 and R-5. R-§ is a control location
required by the Technical Specifications and is located beyond any local
influence from the site. In addition, optional off-site and on-site air
sample locations are maintained from which weekly samples are
collected. The optional off-site locations are designated as D-2, E, F,
and G. The optional on-site locations are designated as D-1, G, H, 1, J
and K.

Gross beta analysis requires that the samples are counted no sooner than

24 hours after collection. This allows for the decay of short half-life
naturally occurring radionuclides.
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Tables 6-5 and 6-6 in Section 6.0 present the weekly gros. beta activity

results for the off-site and on-site stations

The average yearly gross beta indicator concentration for the indicator
stations (R-1, R-2, R-3 and R-4) in 1991 was 0.014 pCi/m’, The average
vearly gross beta control concentration for the off-site station (R-5) was
0.014 pCi/m’, The minimum, maximum and av erage gross beta results

for sample locations required by Technical Specifications were:

' 4 1
pli/m

Location® _ Minimum __ Maximum _ Averige
R-1 0.007 0.027 0.004
R-2 0.006 0.033 0.015
R-3 0.007 0.030 0.014
R-4 0.007 0.032 0.015
R-S (control) 0.007 0.028 0.014

* Locations required by the Technical Specifications

The mean weekly gross beta concentrations measured in 1991 are

illustrated in the graphs below
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The small fluctuations observed in the gross beta activity over the year
can be attributed to changes in the environment, especially seasonal
changes. The concentration of naturally occurring radionuclides in the
lower levels of the atmosphere directly above land are affected by titne
related processes such as wind direction, precipitation, snow cover, soil
temperature and soil moisture content.

Dose Evaluation

Dose calculations are not performed bised on gross beta concentrations.
Dose to man as a result of radioactivity sn air is calculated using the
specific radionuclide and the associated dose factor. See Section 5.2.2
for dose calculations from air conceatrations.

Data Trends
With the exception of the 1986 sample data, which was effected by the

Chernobyl accident, the general trend in air particulate gross beta activity
has been one of decreasing activity since 1981.
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The trend for the previous five years is a sub set of the overall decline
In gross beta concentrations, again with the exception of 1986 when a
one year increase was measured as a result of the Chernobyl acci "ent
The 1991 results are the second lowest mean concentrations measured
when compared to the previous five years for both the indicator and
control locations. The change in concentrat.on from the 1990 values is
very small. This is illustrated by the following graph.
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522 MONTHLY PARTICULATE COMPOSITES (GAMMA EMITTERS)

A. Results Summary

No plant related radionuclides were detected in any of the air particulate
filter samples collected from the Technical Specifications required
sampling locations. These stations are located near the site boundary
and off-site. A small concentration of Zn-65 was detected at one of the
on-site (optional) sample locations. This plant related radionuclide was
measured at a relatively low concentration of 0.00566 pCi/m® at the H
on-site location. No detections of Zn-65 were made off-site during this
same sample time period. The impact of the Zn-65 concentration is not
considered to be significant due to the on-site location, the low
concentration measured and the resulting small dose to man f;om the
short exposure period.

The gamma analysis results for the monthly composite samples routinely
showed positive detections of Be-7, K-40, Ra-226, and AcTh-228. Each
of these radionuclides is naturally occurring.

Be-7 was detected in all the monthly composites ranging in concentration
from 0.0485 to 0.089 pCi/m’ for the indicator locations required by the
Technical Specifications. The control location, required by the Technical
Specifications, showed Be-7 concentrations ranging from 0,0209 to 0.0719
pCi/m’. K-40 was found intermittently in the monthly composite
samples from all locations.

B. Data Evaluation Discussion

Weekly air particulate samyjles were assembled by location to form
monthly composite samples. The monthly composite samples required
by Technical Specificaticns are R-1, R-2, R-3, R4, and R-5. Other
sample locations not required by the Technical Specifications for which
analytical results have been provided include six on-site locations and
four off-site locations. The results of all monthly composite samples are
presented in Section 6.0, Table 6-9.






AGE GROUP DOSE (mrem/yr)
~WHOLE BODY LUNG
ADULT 0.00003 0.0006
TEEN 0.00004 0.0008
CHILD 0.00004 0.0006

The conservative whole body and critical organ (lung) doses calculated
as a result of the Zn-65 concentration measured on-site are very low
when compared to background. Dose to man in the general area of the
site is approximately 60 mrem /year. Because no airborne concentrations
of Zn-65 were detected off-site, the actual dose to man from this
radionuclide is probably zero and in any case much less thar that
calculated.

. Data Trends

No plant related radionuclides were detected during 1991 at the required
or optional off-site air sampling locations. As noted above, Zn-65 was
detected in 1991 at an on-site samp’ g location.

No plant related radionuclides were detected during 1990 at the required
or optional air sampling staiions. Two plant related activation products
were detected at three on-site (optional) air sample locations in 1989,
In October 1989 Zinc-65 was detected, and in November 1989 Zn-6S and
Co-60 were detected. Zn-65 or Co-60 were not detected in any other air
monitoring indicator or control stations during those sample periods.

Based on the evaluation of meteornlogical and plant effluent data, it was
concluded that the presence of Zn-65 and Co-60 in 1989 samples was the
results of JAFNPP operations.

A review of historical data shows that Zn-65 was not detected in air
samples from 1985 to 1988. Co-60 was not detected during 1985 - 1986
in air particulate samples from either indicator or control locations.
During 1987, Co-60 was detected once at a concentration of .0017
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pCi/m® at an optional air monitoring station. However, the Co-60
detected during 1987 was the result of contamination from improper
handling of the sample, and not as a result of effluents from the site.
This evaluation is contained in the 1987 annual report.

Co-60 was detected in each of the years from 1977 through 1984 at both
the indicator and control locations with the exception of 1980 when Co-
60 was not detected at the control location. The presence of Co-60 in
the air samples collected during these yea . was the result of atmospheric
weapons testing. The maximum yearly mean concentration detected
during this period was in 1977 when the mean indicator results was
0.0179 pCi/m’. The mean control value for this same year was 0.0172
pCi/m®. The Co-60 in the air particulate samples trended downward
during the 1977 through 1984 period to a low mean concentration of
0.0008 Pci/m® at the control location. Co-60 has not been cetected in
any of the required air particulate samples since 1985. This general
downward trend and eventual elimination of Co-60 in the air samples is
illustrated in the graph below.
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Prior to 1983, several radionuclides wer- detecied that were associated
with atmospheric weapons testing. Theve rad’onuclides were not
detected during 1984 and 1985 as a resul of vuclea~ decay and natural
environmental processes. These irclude &r-93, Ce-141, Nb-95, Ce-i44,
Mn-54, Ru-103, Ru-106 and Ba-140. 1 a-140, Nb-¢5, Ru-103, Ru-106, and
I-131 were detected in air particusare composite samples during 1986 as
a result of the fallout from the Cherncoyl crcident. Those radionuclides
were not detected after 1985, The five year data for these nuclides
indicates no plant rclaled impact on the environment, All positive
detections were associated with atmospheric weapons testing.

Current air particulate filter composite results can not be compared to
preoperat. :n.l gata as none exists prior to 1977,

Historic~] data for air particulate results are presented in Section 7.0,
[ables 7-11 and 7-12. Full size graphic representation of air particulate
composite Co-60 and Cs-137 concentrations are presented in Section 8.0.
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523

AIRBORNE RADIOIODINE (1-131)

A. Results Summary

lodine 1-131 was not detected in any of the 780 samples analyzed for the
program. No radioiodine has been detected off-site since 1986 when
measurable levels of I-131 were found as a result of faliout from the
Chernobyl accident.

Data Evaluation and Discussion

Airborne radioiodine is monitored at tne fifteen air sampling stations
used to collect air particulate samples, There are nine off-site locations,
five of which are required by Technical Specifications. The off-site
locations required by Technical Specifications are designated as R-1, R-
2, R-3, R-4 and R-5. R-5 is & control station located beyond any local
influence from the plant. Ten air sampling locations are maintained in
addition to those required by Technical Specirications. Six of these
stations, D-1, G, H, |, J and K, are located on-site. D-2, E, F and G are
the optional stations located off-site.

Samples are collected using activated charcoal cartridges. They are
analyzed weekly for 1-131, The analytical data for radioiodine are
presented in Section 6.0, Table 6-7 and 6-8.

Dose Evaluation
The 1-131 airborne sampling program showed no impact due to the

operation of the plant. No radioiodine was detected in any sampling
location.

. Data Trends

No radiciodine has been detected at air sampling locations required by
Technical Specifications since 1987.






5§24  DIRECT RADIATION (THERMOLUMINESCENT DOSIMETERS (TLD))

A

Results Summary

71 TLDs were collected and reud each quarter in 1991, The 1991 results
are consistent with those observed in 1990. On-site readings ranged
from 3.2 to 11.6 mrem per standard month. Site boundary measurements
ranged from 3.2 to 16.7, with an average of 6.0 mrem per standard
month. Direct radiation doses measured 4 to § miles from the plant and
each land based 22.5 degree compass sector ranged from 3.6 to 5.8 with
an average of 4.7 mrem per stan¢ d month. Special interest TLDs
located at high population density arcas, schools, etc. ranged from 2.9 to
6.3, with an average of 4.8 mrem per standard mouth. The control
measurements ranged from 3.8 to 5.8, with an average of 4.6 mrem per
standard month.

Overall, environmental direct radiation measurement results for 1991
showed no indication of increased direct radiation at or beyond the site
boundary resulting from operations at the site.

Data Evaluation and Discussion

Thermoluminescent dosimeters (TLDs) are used to measure direct
radiation (gamma dose) in the environment. Badges are obtained from
Teledyne Isotopes quarterly and cead at the Teledyne Isotopes faciiity in
Westwood, New Jersey,

71 environmental TLDs were collected and read on a quarterly basis
during the sample year. The location results are an average of eight
independent readings per quarter at each location and are reported in
mrem per standard month (See Section 6.0, Table 6-10).

During 1991, collections were made during the weeks of March 24, June
25, September 24, and December 24. Most of the locations required by
the Technical Specifications during 1991 were initiated in 1985 as a
result of the issuance of new Technical Specifications by the NRC.
Therefore, 1991 results can only be compared to 1985 - 1990 results.
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Some locations including a numbe ‘quired by the Technical
Specifications (i.e., numbers 7, 14, 15, 18, 23, 49, 56, and 58) can be
compared to earlier results since these TLDs were established prior to
198S.

On-site TLDs are located at special interest areas within the site
boundary. With the exception of location numbers 7 and 23, these
locations are not required by the Technical Specifications. Locations 7
and 23 are located near the generating facilities at previous or existing
on-site air sampling stations and are used to evaluate sectors that do not
extend beyond the site boundary. TLDs located at the air sampling
stations include numbers 3, 4, 5, 6, 7, 23, 24, 25 and 26. The results for
these locations are very consistent with the previous year results. These
results ranged from 3.2 to 11.6 mrem per standard month. TLD #3 is
located in the vicinity of NMPNS Unit 2 between Unit 1 and the
JAFNPP. The resulis for TLD #3 were approximately double the results
of the other on-site TLDs for the first and fourth quarter in 1991 because
of the effects from the NMPNS Unit 2 and the JAF facilities.

Other on-site NMPNS include special interest TLDs located near the
north shoreline of the Unit 1, Unit 2 and JAF facilities. They are in
close proximity to radwaste facilities and the Unit 1 reactor building.
These locations include numbers 27, 28, 29, 30, 31, 39 and 47. Results
for these TL.Ds during 1989 were widely variable and ranged from 5.2 to
31.4 mrem per standard month as a result of activities at the radwaste
facilities and the operating modes of the generating facilities. Results for
1991 are consistent with the ranges of variability noted in 1990 for
measurements at or near these locations. The maximum result for this
group was approximately seven times tne mean control result in 1991,

Additional on-site TLD locations are located near the on-site Energy
Center and the associated northeast shoreline. These locations include
rumbers 18, 103, 106 and 107. TLDs 103, 106, anu 107 are located east
of the Energy Center and west of the Unit 1 facility. TLD number 18 is
located on the west side of the Energy Center. Results during 1991
ranged from 4.0 - 6.0 mrem per standard month and were lower than the
1990 results.
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The third group of environmental TLDs are located four to five miles from the
site in each of the eight laad based 22.5 degree meteorological sectors. These
locations are required by the Technical Specifications, At this distance, badges
are not present in eight of th - ‘xteen meteorological sectors which are located
over Lake Ontario.

Results for this group of TLDs during 1991 represented a range of 3.6 to 5.3
mrem per standard month. The range of results is caused by differences in
naturally occurring physical conditions and the varying concentrations of
naturally occurring radionuclides in the ground at each of the locations. These
results are consistent with control TLD results during 1991 znd with the 1986 -

1990 resuits. Results were also congruous with other off-site TLD results
during 1990 and previous to 1990. These TLDs were estahlished in 1985 and
include numbers 88, 89, 90, 91, 92, 93, 94 and 95.

The fourth group of environmental TLDs are located near the site boundary
and at special interest areas. Industrial sites, schools, nearby commuaities,
towns, off-site air sampling stations, the closest residence to the site, and the
off-site environmental laboratory are included as special interest locations.
Many of these TLDs are required by the Technical Specifications. Others are
ptional. This group of locations include numbers 9, 10, 11, 12, 13, 15, 19, 51,
52, 53, 54, 55, 56, 58, 96, 97, 98, 99, 100, 101, 102, 108 and 109. TLD numbers
108 and 109 are new locations that were established during 1988 and were
added to assist in the evaluation of the residence TLD iocations. In 1991
results ranged from 2.9 to 5.6 mrem per standard month. All of the TLD
results from this group were below the maximum value of 5.8 mrem per
standard month measured at the control locations. Results during 1991 were
corsistent with results noted for previous years.

The fifth category of TLDs are those used to measure the dose rate at the
control locations. These TLDs are required by the Technical Specifications
and include numbers 14 and 49. Opiional control locations are numbers 8, 111
and 113. Location number 111 was added to the program during 1988 to
expand the data base for control measurements. Results for all control
locations from 1991 ranged from 3.8 to 5.8 mrem per standard inonth. Results
from 1991 were consistent with previous years results.
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TLDs located off-site at a distance of four 1o five miles from the site in each
of the land based meteorelogical sectors (off-site sectors) averaged 6.0 mrem
per standard month during 1986. During 1987, 1988, 1989 and 1990 off-site
se~tor dose rates averaged 5.2, 5.3, 4.9 and 4.7 mrem per standard month,
respectively, The 1986 results demonstrated an increase for this grov~ of
TLDs relative to the data for the period of 1985 through 1991. 1991 results
for the group averaged 4.7 mrem standard month. This dose rate is identical
1o the 1990 resun and is lower than the previous resuus from 1985 through
1989,

Special interest locations averaged 5.3 mrem per standard month during 1985
During 1986 these same locations averaged 6.) mrem., The 1987 average
results of $.1 mrem per standard month showed a {2crease when compared to
the 1985 and 1986 results. 198K, 1989 and 1990 results averaged 5.3, 4.8 and
48 mrem per standard month respactively, The 1991 results for these
locations averaged 4.8 mrem per standard month ana is identical to the 1990
results,

The final group of TLD locatic.s required by the Technical Specifications is
the control gioap. This group utilizes two locations positioned well beyond
the site. Results from 1985 for the control group averaged 54 mrem per
standard month. During 1986, this same group of TLDs averaged 6.3 mrem
per standard month. A marked increase was noted in the second quarter of
1986. The increase may have been a re« 't of the Chernobyl accident. Results
for 1987, 1988, 1989 and 1990 averaged 5.2, 54, 4.1 and 4.8 mrem per standard
month respectively. Results for 1991 averaged 4.6 mrem per standard month
and showed levels slightly less than previous years. The 1991 TLD program
results, when compared to the previous 5 years and preoperational data, shows
no significant trends relative to increased dose rates in the environment due
to the operation ) the FitzPatrick plant.

Tables 7-15 egnd 7-16 show the historical e~ ronmental sample data for

environmental TLDs. A graph of historical TLD data is presented in Section
8.0.
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The 1-131 analysis is performed using resin extraction followed by gamma
spectral analysis for each sample. 1131 analytical results are provided in
Section 6.0, Table 6-11. Sample analysis results for gamma emitters are
provided in Section 6.0, Table 6-12.

lodine-131 +. v detected in any indicator or control samples analyzed
during 1991, .. I-131 milk resuits were reported as lower limits of detection
(LLD). The LLD results for all samples ranged from <0.25 to <084
pCi/liter,

K-40 was the most abundant radionuclide detected in milk samples collected
in 1991, K-40 is a naturally occurring radionuclide and is found in many of the
environmental media sampled. K-40 was detected in every indicator . i
control sample. The K-40 concentration for ali samples ranged from 1260 to
1790 pCi/liter.

Dose Evaluation

The calculated dose as a result of plant effluents is not evaluated due to the
fact that no plant related radionuclides were detected.

The dose to man trom naturaily occurring concentrations of K-40 in milk and
other environmental media can be calculated. This calculation iliustrates that
the dose received due to exposure from plant effluents is negligible as
compared to the dose received from naturally occurring radionuclides.
Significant levels of K40 have been measured in environmental samples. A
70 kilogram (154 pound) adu!t contains approximately 0.1 microcuries of K-40
as a result of normal life functions (inhalation, consumption, etc.). The dose
to bone tissue is about 20 mrem per year (Eisenbud) as a result of internally
deposited naturally occurring K-40,
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FOOD PRODUCTS

A. Results Summary

There were no plant related iadionuclides detected in the food product
samples collected and analyzed in 1991, One indicator sample contained a
measurable level of Cs-137. The level of Cs-137 is representative of
background levels of Cs-137 and is not attributed to operations at the site.
Detectable levels of naturally occurring Be-7 and K-40 were measured in each
control and indicator sample coliected for the 1991 program.

These results are consistent with the levels measured in 1990 and previous
years,

Data Analysis and Discussion

Food product samples were collected from six indicator locations and one
cuntrol location. The collection of annual food product samples became &
requirement as a result of Technical Sopecification Amendment 127 in 1985,
The indicator locations are represented by nearby gardens in areas of highest
D/Q (deposition factor) values based on historical meteorclogy and an annual
gurden census  The control location was a garden 15 miles away in a least
prevalent wing direction.

Food product samples collected during 1991, included cabbage and lettuce,
These sample types are considered broadleaf vegetables. Where broadleaf
vegetables were not available, non-edible broadleaf vegetation was collected.
Non-edible vegetation consisting of bean leaves, squash leaves, corn leaves, and
cucumber leaves were collected for the 1991 program. Samples were collected
during the late summer/fall harvest season.

Each sample was analyzed for gamma emitters on a GeLi/HPGe detector. A
low level of Cs-137 was detected in one indicator sample of squash leaves.
The sample contained a Cs-137 concentration of 0.039 pCi/g (wet). Cs-137
was not detected in any of the other indicator or control le~ation food product
samples for 1991, The source of the Cs-137 is considered to be the result of
past atmospheric weapons testing. The amount of uptake of Cs-137 into plant
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In 1989, Cs-137 was detected in one non-edible broadleaf vegetation sample
collected at an indicator location. The concentration was 0.011 pCi/g (wet)
which was close 10 its LLD. LLD values tur all other samples ranged from
<0011 to <0.018 pCi/g (wet). Cs-137 was also detected in 1988, Other than
naturally occurring levels of Be-7 and K40, no other radioisotopes were
detected from 1986 - 1989,

During the period of 1981 - 1985, Cs-137, Be-7 and K40 were detected. Cs-
137 was found at one indicator location during 1985 &t a concentration of (0.047
pCi/g (wet). The levels of Be-7 and K-40 were consistent with natural
background levels. There are no discernable trends indicating the presence of
plant related radionuclides in food product vegetation samples,

Historical data and graphic presentations of food product results are presented
in Section 7.0, Tables 7-19 and 7-20, and in Section X.0.



LAND USE CENSUS RESLLUTS

Results Summanr

Data Evaluation




The number of milk animals estimated by the 1991 census was 1148 cows and
20 goats. This is an increase of ' cows and a decrease of 9 goats from 1990.

In 1991 one new location, a residence with a milking goat was identified 1.8
miles from the site. This new location did not require a change to the milk
sampling program or dose calculation indicator due to its distance and
direction from the site and its inability to provide routine milk samples. It did
not provide a higher D/Q value than existing locations.

The locations identified as a result of the milk animal census are illustrated on
a map in Section 3.3, Figure 3.3-4,

The results of the milk animal census are found in ection 6.0, Table 6-13,

The second type of census is a residence census, The census is conducted in
order to identify the closest residence within 3 miles in each of the 22.5 degree
land based meteorological sectors. There are orly eight sectors over land
where residences are located within 3 miles. These water sectors include: N,
NNE, NE, ENE, W, WNW, NW and NNW. The resuits of the residence
census showing the applicable sectors and degrees and distance of ezch of the

nearest residence are found in Section 0.0, Table 6-15,

The nearest resident locations are illustrated on a map in Section 3.3, Figure
335,
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TABLE 6-1

CONCENTRATIONS OF GAMMA EMITTERS IN SHORELINE SEDIMENT SAMPLFS
Results in Units of pCi/g (dry) + 1 Sigma

OTHERS**

Sunset Beach 04/24/91 .10 0.12+0.01
A (05)
10/25/91 1/.8+0. 34 0. 0.14:0.01

Lang's Beach 04/24,91] 13.4:+0.48
(06, Control)
10/25/%1 10.9:0.47

* Corresponds to sample locations noted on the maps in Section 3.3.

** Plant Related Iso.opes



TABLE 6-2

CONCENTRATIONS OF GAMMA EMITTERS IN FISH SAMPLES
Results in Units of pCi/g (wet) + 1 Sigma

=
‘‘‘‘‘‘‘
. L

FITZPATRICK

05/29/91 Brown Trout 4.87:0.22 <0.031 <0.036 <0.106 <0.032 <0.075 <0.032 0.018:0.006 <LLD
06/06/91 Lake Trout 4.88:0.23 <0.032 <0.041 <0.115 <0.033 <0.084 <0.034 <0.030 <LLD
06/07/91 White Sucker 5.49:0.26 <0.037 <0.49 <0.124 <0.038 <0.101 <0.036 <0.032 <LLD

06/18/91 Smallmouth
Bass 4.23+0.23 <0.028 <0.033 <0.078 <0.037 <0.076 <0.029 0.044:0.012 <LLD

£9

06/18/91 White Perch 3.41:0.24 <0.038 <0.044 <0.107 <0.049 <0.092 <0.038 0.027:0.007 <LLD
06/18/91 Walleye 5.26+0.29 <J.036 <0.042 <0.123 <0.040 <0.101 <0.038 0.045:0.007 <LLD

06/25/91 Smallmouth
Bass 4.38:0.23 <0.032 <0.038 <0.127 <0.042 <0.087 <0.029 0.032:0.007 <LLD

10/01/91 White Sucker 3.79:0.21 <0.030 <0.036 <0.101 <0.042 <0.078 <0.027 <0.025 <LLD
10/01/91 Lake Trout 4.30+0.20 <0.027 <0.033 <0.081 <0.030 <0.074 <0.028 0.024:0.006 <LLD
10/01/91 Walleye 4.32:0.20 <0.025 <0.030 <0.072 <0.028 <0.063 <0.024 0.029:0.006 <LLD
| 10/10/91 wWhite Perch 4.20:0.31 <0.046 <0.050 <0.124 <0.087 <0.114 <0.037 <0.045 <LLD
10/10/91 Brown Trout 3.93:0.25 <0.031 <0.034 <0.078 <0.040 <0.090 <0.030 0.021:0.006 <LLD

* Flant Related Radionuclides
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TABLE 6-2 (Cownrinuen)

CONCENTRATIONS OF GAMMA EMITTERS IN FISH SAMPLES
Results in Units of pCi/g (wet) + 1 Sigma

bio et o  Co-60 Zn-65 Cs-134

NINE MILE POINT

06/06/91 Lake Trout 3.91+0.29 <0.045 <0.066 <0.152 <0.056 <0.122 <0.¢38 <0.033 <LLD

06/06/91 orown Trout 4.12:0.25 <0.036 <0.045 <0.127 <0.084 <0.093 <0.031 <0.027 <LLD

Smallimouth
Bass 4.72:.0.25 <0.035 <0.084 <0.111 <0.041 <0.093 <0.037 <0.032 <LLD

06/18/91

06/18/91 White Sucker 2.95:0.19 <0.031 <0.C35 <0.082 <0.033 <0.083 <0.028 <0.027 <LLD

06/18/91 White Perch 4.59:2.30 <0.027 <0.037 <0.108 <0.032 <0.082 <0.032 0.029:0.007 <LLD

09/13/91 Salmon 5.04:0.23 <0.0. <0.043 <0.128 <0.034 <0.082 <0.032 0.028:0.006 <LLD

Smalimouth
Bass 4.17+0.21 <0.028 <0.036 <0.099 <0.033 <0.079 <0.030 0.024:0.006 <LLD

09/13/91

09/25/91 Walleye 4.5520.25 <0.030 <0.037 <0.102 <0.036 <0.091 <0.029 0.033:0.006 <LLD

09/25/91 white Perch 4.69:0.33 <0.046 <0.059 <0.157 <0.070 <9.126 <0.047 <0.050 <LLD

10/10/91 White Sucker 3.94:0.21 <0.027 <0.U35 <0.073 <0.034 <0.077 <0.031 <0.027 <LLD

10/17/91 Lake Trout 3.93:0.25 <0.032 <0.040 <0.091 <0.0846 <0.095 <0.038 0.026:0.059 <LLD

* Plant Related Radionuc)ides
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TABLE 6-2 (Continuen)
CONCENTRATIONS OF GAMMA EMITTERS IN FISH SAMPLES
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TABLE 6-3

CONCENTRATIONS OF TRITIUM IN SURFACE WATER
(QUARTERLY COMPOSITE SAMPLES)
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FITZPATRICK*

(03, INLET)

TABLE 6-3 (Cowrimuen)

CONCENTRATIONS OF TRITIUM IN SURFACE WATER
(QUARTERLY COMPOSITE SAMPLES)

Resuits in Units of pCi/liter ¢+ 1 Sigma

Third Quarter

Fourth Quarter

09/30/91-12/30/91

2%0+45
<160

OSWEGD STEAM*
STATION
(08, CONTROL)

Third Quarter

Fourth Quarter

07/01/91-09/30/91
09/30/91-12/31/91

200435
<160

NINE MILE
POINT UNIT 1**
(09, INLET)

Third Quarter

Fourth Quarter

07/01/91-09/30/91
09/30/91-12/31/91

<160

NINE MILE
POINT UNIT 2**
(11, INLET)

Third Quarter

Fourth Quarter

07/01/91-09/30/91
09/30/91-12/31/91

340455
<169

OSWEGOD CITY**
WATER (190)

Third Quarter

Fourth Quarter

07/01/91-09/30/91
09/30/91-12/31/91

220435
<160

* Samples required by the Technical Specifications

** QOptional samples
Oswego City Water samples are composites of twice per week grab samples
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TABLE 6-4 (Cownvinuen)

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1991
Results in Units of pCi/liter ¢+ 1 Sigma

<8.61 <9.94 <9.79 <.86 <9.69

NINE MILE I-131 )

POINT Cs-134 <1.39 <4.10 <3.78 <4.02 <3.32 <2.91

UNIT 1** Cs-137 <1.33 <3.33 <3.62 <3.68 <2.99 <3.13

(09, INLET) ir-95 <3.91 <6.7 <7.05 <6.75 <5.81 <6.59
Nb-95 <2.85 ;. <4.66 <4.71 <4.29 <3.99 <3.97
Co-58 <1.68 <4.07 <3.62 <3.69 <3.43 <3.13
Mn-54 <1.42 <3.42 <3.28 <3.66 <3.13 <3.18
Fe-59 <3.87 <9.34 <10.1 <8.59 <7.35 <7.30
Zn-65 <3.26 <9.67 <8.89 <9.20 ~8.28 <B.14
Co-60 <3.36 <3.32 <3.32 <3.60 <3.76 <3.82

A K-40 47.8:12.7 2842+19.6 213+18.4 223+19.0 37.8+12.3 40.6:12.8

Ba/La-140 <3.93 <7.56 <10.4 <9.44 <8.40 <9.85

NINE MILE I-131 <11.8 <12.4 <9.94 <8.97 <12.5 <13.6

POINT Cs-124 <3.78 <4.75 <5.06 <4.67 <4.71 <5.23

UNIT 2** Cs-137 <3.81 <3.58 <4.36 <3.92 <4.28 <4 .52

{11, INLET) ir-95 <8.04 <9.50 <7.46 <7.63 <9.09 <9.32
Nb-95 <5.52 <5.61 <4.57 <5.01 <5.95 <6.13
Co-58 <4 .29 <4.90 <4.31 <4 .86 <5.23 <5.36
Mn-54 <3.60 <4.24 <4.42 <4.66 <4.63 <4 .60
Fe-59 <8.89 <10.7 <B.76 <10.1 <11.0 <10.8
In-65 <7.69 3.33 <10.8 <10.0 <10.9 <11.9
Co-60 <3.60 <5.77 <8..'3 <5.07 <5.69 <5.69
K-40 207:40.6 | B81.0+17.2 87.7+14.7 116:16.8 244:24 .6 25.1:24.7
Ba/La-140 <8.34 <14.3 <12.3 <10.4 <9.19 <13.1

* Corresponds to sample locations noted on the maps in Section 3.3.

** Optional sample location. Samples noi required by Technical Specifications.




TARIE 6-4 (Continuepn)

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1991

Results in Units of pLi/iiter ¢ |
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TABLE 6-4 (Continuep)

COL.CENTr. TIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1991
Results in Units of pCi/liter + 1 Sigma

STATION CODE*

OSWEGO STEAMT | I-131 <0.60 <0.30 <0.20 <0.90 <0.30 <1.00

STATION Cs-134 <4.09 <3.25 <3.00 <3.97 <2.88 <3.06
(08, CONTROL) | Cs-137 <3.77 <3.01 <3.17 <3.48 <3.27 <2.94
7r-95 <6.85 <€.74 <5.98 <7.47 <6.24 <5.59
Nb-95 <4.48 <406 <4.33 <468 <3.96 <3.60
Co-58 <3.87 <3.64 <3.68 <4.19 <3.60 <3.20
Mn-54 <3.54 <3.24 «3.31 <3.34 <3.13 <2.97
Fe-59 <9.65 <8.54 <7.87 <9.28 <8.11 <7.38
Zn-65 <9.23 <8.53 <8.18 <9.44 <8.41 <7.59
Co-60 <3.86 <4.07 <462 <3.64 <3.88 <3.08

A K-40 202+19.0 | 63.0:15.5 | 45.6+18.2 | 226+17.9 |45.8:13.0 | ’46:15.4
= Ba/La-140 | <9.19 <9.57 <11.4 <9.66 <7.78 <8.72
FITZPATRICKt | I-131 <0.60 <0.40 <0.10 <0.90 <0.50 <1.00
(03, INLET) |Cs-134 <4 .85 <3.57 <434 <2.70 <3.67 <5.40
Cs-137 <4.40 <3.38 <3.77 <2.86 <3.64 <4.31
7r-95 <8.29 <7.89 <7.17 <6.16 <6.71 <8.37
Nb-95 <5.36 <4.77 <4 .81 <3.92 <4.26 <4.99
Co-58 <4.98 <3.88 <3.89 <3.50 <430 <465
Mn-54 <2.73 <3.77 <3.54 <3.1 <3.32 <4.30
Fe-59 <11.8 <8.93 <9.49 <7.68 <8.39 <12.5
Zn-65 <11.4 <9.92 <9.65 <6.88 <8.91 <11.9
Co-60 <5.58 <4.93 <3.75 3.75 <4.12 <6.13

K-40 232+22.0 |59.5:15.3 | 230:18.7 | 44.4:13.5 | 257:19., | 223:22.3
Ba/La-140 | <9.74 <13.0 <9.02 <9.74 <9.02 <14.4

* Corresponds to sample locations noted on the maps in Section 3.3.

t Samples required by the Technical Specifications.



TABLE 6-4 (Cowtisven!

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1991
Recults in Units of pCi/liter + 1 Sigma

STATION CODE* | WU
NINE MILE I-131 <8.23 <10.7 <B.22 <9.09 <9.73 <8.54
POINT Cs-134 <2.68 <2.67 <3.12 <3.05 <3.55 <2.37
UNIT 1*~ Cs-137 <3.09 <3.04 <3.42 <3.13 <3.36 «<2.73
(02, INLET) Ir-95 <6.35 <5.44 <6.91 <5.75 <6.08 <5.32
Nb-95 <3.68 <3.7 <444 <4.25 <4.21 <3.17
Co-58 <3.32 <3.49 <3.72 <2.81 <4.10 <2.81
Mn-54 <2.70 <2.77 <3.58 <3.20 <3.25 <Z.44
Fe-59 <7.06 <7.70 <8.82 <7.61 ‘8.84 <6.44
In-65 <6.69 <7.59 <9 31 <7.17 <9.20 <6.05
- Co-60 <3.75 <3.19 «5.13 <3.42 <441 <3.08
= K-40 61.7:13.2 | 87.7+12.3 48.0:14.9 47.0:12.6 | 47.3+14.9 49.2+10.6
Ba/La-140 <9.39 <12.8 <11.0 <11.1 <11.9 <9.06
NINE MILE I-131 <8.87 <13.C <§.77 <9.52 <8.30 <11.8
POINT Cs-134 <3.21 <3.83 <3.11 <2.50 <2.43 <3.66
UNIT 2** Cs-137 <2.95 <3.96 <3.54 <2.12 <2.69 <3.39
(11, INLET) Ir-95 <6.89 <7.96 <6.29 <4.69 <5.29 <7.51
Nb-95 <4.25 <5.20 <§4.01 <3.09 <3.52 <4 .85
Co-58 <3.70 <4 _64 <3.98 <2.78 <3.03 <4 32
Mn-54 <3.29 <4.17 <3.50 <2.26 <2.30 <3.97
Fe-59 <B.37 <11.0 <9.19 <5.93 <6.83 <9.72
In-65 <7.97 <9.81 <9.05 <5.57 <5.92 <9.50
Co-60 <3.49 <5.43 <4.05 <2.49 <3.01 <4.63
K-40 56.6+13.0 187:19.2 65.6+17.8 24.2+12.8 | 65.9+10.9 214:18.7
Ba/La-140 <10.9 <12.9 <13.6 <7.12 <9.12 <13.5

* (orresponds to sample locations noted on the maps in Section 23.3.

** Optional sample location. Samples not required by Technical Specifications.



C
i K
| B

e A lelinl

™ 'x;

CONCENTRATIONS GF GAMMA EMITTERS IN SURFACE WATER SAMPLI™ - 199

$ioma
G

O DO IO UYTVWKW | ]
N, | | | | I T l
DN N UYWL AD D e e L
A2 LN UM LD L) e

“~d P

(o)

JY LD

o

——=5 e

< 4

Results

O

9

TABLE 6-4 (Continuen)

n Hn t < ,;‘ :“‘ﬁ‘y‘b_‘\—

AUGUST SEPTEMBER

1
]
i

Y

—

. A

JY D B B e

.

o

.

1

-

P ¥ -




4304 340-3 340 Z-0  +440 -8 330 -8 #3440 €4 340 2-¥ #3340 1I-¥4 31VQ
N3 N33M

v - . - B
A 4

0 - SITAWYS LV INDILYNVd TV INIWNCHIANI
31%S YL/ dWN

-9 318Vl




- G B o R EE E a9 - BN NS =N G O S =S o

>

#3430 ¥-4 #4340 €4 340 2-¥ #4400 T-¥

340-3 4404 2-0 #3340 5-¥

NOILYIO]
YWOIS 2 # /120 ALTAILDV vi38 SSOd9
SNOTLVIS 3LIS-440 - $3V4WVS ILVINDILNVL INMOSHIV TVINZANOYIANG
3iIS 4VC/dNWN
(03NNILNOD) C-9 F18Vi

-




200°0%0%0°0
200°0+010°0
200°0+¢10°0
200" 0%S10°0
200°0+010°0
200°0+010°0
200°0%¢10°0
200°0+600°0
200°0+€10°0
200°0+810°0
200°0+910°0
200°0%CI0°0
200°C*I10°0
200°0%910°0
200 0+€10°0
200°0+¢£10°0
200 0+110°0
200°0+020°0
200°0+910°0
200°0+020°0C
200°0+120°0
200 0+£10°0
Noo O+m~o 0

200°0%€lv v
200°0+010°0
2 0°0+%606°0
200°0+%210°0
200°0+%10°9
200°0+410°0
2T 0FET10°0
200°0+010°0
200 0%G10°0
200°0+800°0
200°0+E10°0
200°0+810°0
200°0+910°0
200°0+210°0
200°C7710°0
200" 0+810°0
200°G¥210°0
200°0+¢10°0
200°0+210°0
200°0+L10°0
200°0+LIu’C
200°0+€10°0
200°0+020°0
200°0+v10°0
200°0%L10°0

SNOILVLS 3LIS-NO

200 G+210°9
¢00°0+t10°0
200°0+600°0
200°0+€10°0
200°0+r10°0
200°0+410°0
200°0+%10°0
¢00°0+600°0
200°0+%10°0
¢00°0%010°0
200 0%€E10°0
200°0+61C°0
200°0+S10°0
200°0+010°9
200°0+110°0
2¢00°G+610°0
200 0+210°0
200°0+¢10°0
200°0+210°0
200°0+810°0
200°0+S10°0
¢N0°0-610°0
200°0+120°0
£00°0+920°0

Nco O+m~o o

VWIIS 2

200°0+010°0
200°0+110°0
200°0+600°0
200°0+¢10°0
290°0+v10°0
200°0+810°0
200°0+v10°0
200°0+110°0
200°0+910°0
00 0+010°0
200" 0+ET10°0
200°0+610°0
200°0+910°0
£€00°0+610°0
2P0 0+1107°0
£00°0+L10°0
£00°0+810°0
200°0+E10°0
200°0+210°0
200°0+020°0
200°0+£20°0
200°0+810°0
2C0°0+120°0
¢00°0+v10°0
Noo o+m~o o

NOILVIO0T

LIS JYC/dWN
9-9 318Vl

200°0+€4:0°0
200°0+110°0
200°0+600°0
200" 0+¢E107°0
200°0%¢10°0
200°0+910°0
200" "*210°0
200°0+60G°0
200°0¥%10°0
200°0%600°0
200" 0*E10°0
200" G*E10°0
¢00°0+910°0
200°0+210°0
¢00°0+110°0
¢00°0%02C°0
200°0+210°0
200°0+S10°0
200°0%21C°0
200°0%020°0
2c00°0+610°0
200°0+020°0
200°0+220°0
200 0%610°0

Noo.cﬁﬁwo.o

M/120 ALTAILDY V138 SS049
SITdWYS JLVINDILYVE INHOBHIV TVINIWNOYIANI

200°0+110°0
200°9+110°0
200°0+110°0
200°0+010°0
200°0+E10°0
2u0°0+910°0
209°0+€10°0
200°0+600°0
200°0%910°0
200°0¥800°0
200°0%210°0
200°0+L10°0
200°0+E10°0
200°0+110°0
200°0+1107°9
200°0+S10°0
¢00°0+210°0
200°0+€10°0
200°0*110°0
200°0+910°0C
200°0+910°0
200°0+610°0
c00°0+810°0
¢00° o+m 0°0

v2/90/16
(1/90/16
01/90/16
£0/90/16
82/60/16
02/50/16
£1/60/16
90/50/16
62/%0/15
22/90/186
G1/v0/16
80/%0/16
10/v0/16
G2/E0/16
81/£0/16
I1/€0/16
v0/£0/16
62/20/16
61/20/16
11/20/16
v0/20/16
82/10/16
12/16/16
v1/10/16
[0/10/16

f

1

6



v

L o

[
b

)

.l

P—

+0 ’ ’ {0 |
M | *S1 " .y |
g | 1 _
) ! ‘gl Y {
, ,
: | w 0°0+£10
AR | z i »
1¢ . <. |
“ .A.<., | {
- ! ]
z a«. { +41i *5 1 (
v ,
* v
y 5 L
| -~ - !
$ - { ._,,.m, M ]
._ | A
_ ) i UL |
, 110 m 60/1¢
| . ‘ |
; m . i | _
£l w | iy & | .M.w_ 4 !
) " . | *
M v ! F X { \
~ | 1 ] +G 0O | .
: | M P01 | 200 0+¢ m
_ ! n . i
v vi A ' 0
!
. M ¢ M 7. | ﬁ
__ | | ; | ._
i v 1 r- -t | s
i i |
” _ w +21 (10 0 | o
'xn : _, owu‘,.\ ALY .1”«: M H | |
- A A - - —
| : :
g b e 1 NO—9 NO--10 1iva
GN3 N3N

. P . .4
%) } A F AT v Yl 44 - fiME
y | L | . Vias ) J 3

L , 31V INOI1¥Vd 3INE08Y
311S JVC/dWN

(QANKILNOT) @lﬁ.u Wl—mQ.»

—-
i




SUOLIRIL13adS (eJiuydada] Aq pauinbads suoLjedo| 2|dwes .

010°0> ! 010°0> G2/90/16
800°0> 3 210°0> B1/90/16
210°0> - 51070~ 11/90/16
110°0> 600" 0> v0/90/16
Z¢10°0> . v10°0> 82/50/16
Z10°G> . e 0> 12/50/16
010 "> "0 v10°0> i ¥1/50/16
010°0> . 010°0> £0/50/16
010°0> ‘ £10°0> ) 0€/50/16
600°0> . [10°0> £2/%0/16
010°0> 0> vi5°0: 91/%0/16
800" 9> . 210°0> 60/%0/16
9510°0> ) [10°0> 20/%0/16
€00°0> ) c¢lo’" 0> 92/¢0/1¢
600°0> ) 2107 0> 61/€0/16
[10°0> . 100> ZL/E0/16
100> . [10°0> S0/€0/16
£10°0> ) 010°0> 92/20/16
800°90> 600°0> 02/20/15
600°0> €100 c1/20/16
[10°0> ; [10°0> G0/20/16
£10°6> 600°0> 62/10/16
800°0> . 010°0> 22/t0/16
600°0> ST/10/16
80/10/16

6-18

531N
ON3 N33R

NOILV201
VWOIS T # u/10d ALIATLOV I€1-1

SNOUILVLS 31IS-440 - S31dWVS 3S0I4LY¥YD TWOOUVHD TVLINIWNOSIANG
31IS 4VC/dWN

£-9 318Vl



Fiva
ON3 X33M

SNOILVLS LIS - SITdWYS I90INLYYD TVOIUVHD TYINIWNOGIANI
LIS JVC/d¥ N
L~ F18V]




¥2/90/16
L1/90/16
061/90/16
£0/90/16
82/60/16
02/50/16
€1/50/16
90/50/16
6c/v0/16
ce/v0/16
SI/v0/16
BO/90/16
10/¢0/16
GZ/E0/16
BI/E0/16
I1/€0/16
v0/€0/16
62/20/16 o
61/20/16

11/20/16

v0/20/16

82/10/16

12/10/16

pI/10/16

L0/10

NOILY301

VWOIS T ¥ [M/tDd ALIAILDV 1€1-1

SNOILVLS 3LIS-NO - S3TdWVS 3IDQIHLYYD TWOIEVHD TVINIWNO¥IANI
31IS 4VC/dWN

8-9 378Vi

EE LN - B B IR O TS B R - G U G E S = e e



i D =y

Ly 7 ' ' 4 ' v
JLI0) T ¢ 3 i ITAYINY 1% v
«.}\,r. , ALIALLIY Lt

SNOILYLS 31IS-NO - ww&.}.mm I9QIRLNYD TVOJEVYHD TVINIWNOEIANI
J1ES 490/ dWN
(aanNILNOZ) 8-G F19V1




TABLE 6-9

CONCENTRATIONS OF GAMMA EMITTERPS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATVE SAMPLES - 1991
Results in Units of 107pCi/m’ &+ 1 Sigma

APRIL

e e e e e e e e e g ——r e
e

Gy T T T T e N S R

T1Ce-144 : <4.71 <2.98 <3.92 . <4.35
Ce-141 <1.17 <1.59 <0.98 <1.28 <1.10 <1.46

B e M e e e ettt

Be-7 69.2+12.1 69.2+7.8 62.815.1 86.816.3 73.745.8  69.216.7
Zn-65 <1.52 <4.37 <3.16 <3.45 <2.63 <3.09
Cs-134 <0.96 <1.70 <0.88 <1.23 <0.97 <1.29
Cs-137 <0.89 <1.50 <0.77 <1.16 <1.01 <1.68
Zr-95 <1.86 <2.68 <1.98 <2.58 <1.89 <2.95
Nb-95 <1.49 <1.63 <1.06 <1.49 <1.38 <1.41
o | Co-58 <1.09 <1.38 <1.27 <1.00 €1.11 <1.48
3§ Mn-54 <0.99 <1.59 <1.02 <1.14 <0.56 <1.77
Co-60 <1.14 <2.25 <0.68 <1.38 <1.56 <1.81
K-40 <14.2 <20.5 <10.6 38.8+6.9 26.816.4 21.546.8
Otherst <LLD <LLD <LLD <LLD <LLD <LLD

R2 OFF-SITE COMPOSITE*

T1Ce-144 <3.24 <4 .48 <3.95 <3.93 <4.62 <5.10
Ce-141 <0.66 <1.23 <1.36 <1.45 <1.43 <1.76
Be-7 74 .5+63.9 73.8+63.5 65.1+7.0 85.5+7.3 87.7+7.9 75.2:7.8
Zn-65 <1.59 <3.68 <3.83 <2.60 <4.10 <4.21
Cs-134 <0.44 <1.35 <1.51 <1.83 <1.29 <1.60
Cs-137 <0.51 <1.29 <1.52 <1.47 <1.39 <1 48
Ir-95 <0.77 <2.53 <2.80 <2.63 <2.73 <2.95
Nb--95 0.67 <1.45 <1.77 <2.12 <2.16 <1.96
Co-58 <0.94 <1.43 <1.72 <2.37 <1.32 <1.80
Mn-54 <0.55 <1.23 <1.09 <2.44 <1.34 <1.04
Co-60 <1.18 <2.15 <1.74 <2.96 <2.30 <1.80
K-40 <10.8 <16.2 24.1:+7.0 <2.23 16.146.3 53.8+8.6
Otherst <LLD <LLD <LLD <LLD <LLD <LLD

ample Locations Required by Technica pecifications.

+ Plant Related Radionuclides.



TABLE 6-9 (Cowtinuen)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE 'SAHPLES - 1991
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TABLE 6-9 (Continuen)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

Recults in Units of 107%pCi/m* + 1 Sigma

NUCLIDES I ARY

=~ R5 OFF_SITE COMPOSITE (CONTROL)®

T1Ce-144 <5.10 <4.19 <3.09 <4.35 <3.34 <5.92
Ce-141 <1.61 <1.38 <1.10 <1.56 <1.26 <1.91
Be-7 60.7+¢13.5 76.9+6.3 66.2+5.0 87.7+7.8 77.4:6.2 72.7+8.0
In-65 <2.75 <3.97 <2.27 <5.92 <2.59 <£.65
Cs-134 <1.01 <]1.41 <1.13 <2.36 <1.29 <1.65
Cs-137 <1.24 <1.17 <0.88 <1.60 <1.24 <1.69
Ir-95 <1.89 <2.57 <1.91 <3.30 <2.12 <3.30
Nb-95 <1.12 <1.82 <1.35 <2.38 <1.65 <2.20
™~ Co-58 <0.79 <1.50 <1.12 <1.49 <1.05 <2.39
o Mn-54 <1.09 <1.20 <(.88 <1.77 <0.92 <1.97
o Co-60 <1.63 <1.84 <1.23 <2.11 <1.34 «3.43
K-40 28.9+14.9 47.6+7.2 33.215.7 14.2+5.2 35.0+6.3 46.9+8.6
Otherst <LLD <LLD <LLD <LLD <LLD <LLD
D2 OFF-SITE COMPOSITE**
TiCe-144 <5.64 <4 49 <3.58 <5.29 <4 .84 <4.84
Ce-141 "1.66 <1.48 <1.27 <1.98 <1.46 <1.65
Be-7 68.7¢12.7 63.846.7 61.8¢6.1 76.0+8.8 76.2+7.6 88.6+7.5
In-65 <2.58 <3.89 <3.46 <6.62 <4.29 <3.20
Cs-134 <0.72 <1.39 <1.14 <2.38 <1.26 <1.36
Cs-137 <1.05 <1.0 <1.14 <1.92 <1.6F <0.91
IZr-95 <2.19 <2.88 <2.48 <3.45 <3.14 <2.93
Nb-95 <1.36 <1.50 <1.59 <2.24 <2.18 <1.90
Co-58 <1.05 <1.68 <1.51 <2.39 <1.26 <1.37
Mn-54 <1.11 <1.55 <1.14 «<1.31 <1.56 <1.45
Co-60 <1.54 <1.48 <1.89 <2.60 <1.A5 <1.11
K-40 31.9+12.2 <22.8 20.6+5.2 22.4+8.4 14.8+6.9

Otherst <LLD <LLD <LLD <LLD

* Sample Locations Required by Technical Specifications.
** (Ootional Sample Location. Not Required By the Technical Specifications.
t Piant Related Radionuclides.




TABLE 6-9 (Cowrrxuen!

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

<

» - % »
Results in Units of 10 pCi/m ¢ 1 Sigma

RUCLIDES JARUARY FEBRUARY

B iNouhn
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COMPOSITE**
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9z-9

T1Ce-144
Ce-141
Be~7
In-65
Cs-134
Cs-137
Zr-95
Nb-95
Co-58
Mn-54
Co-60
K-40
Otherst

TABLE 6-9 Cowntinuen)

CONCENTRATIONS OF GAMMA EMITTERS IN MONThLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

Results in Units of 107pCi/m® + 1 Sigma

G OFF-SITE COMPOSITE**

<5.09 <4.73 <3.43 <3.93
<1.82 <1.72 <1.19 <1.43
68.5+13. 66.0:6.0 67.815.4 71.646.3
<2.93 <3.96 2.90 . <2.84
<0.83 <1.49 <0.83 <2. <1.19
<1.21 <1.35 <0.86 . <1.13
<2.73 <2.95 <2.36 <3. <2.33
.92 <2.74 vk . <1.11
.19 <1.24 <1.05 1. <1.15
.16 <1.18 .02 1. <1.41
<1.23 <1.95 .44 3. <1.97
30.3+15.8 44 .7+8.3 < 27.2+6.1
<LLD <LLD <LLD

** Optional Sample Location. Not Required by the Technical Specifications.
t Plant Related Radionuclides.




TABLE 6-9 (Continuen)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

s - , ’
Results in Units of 10 pCi/m Si

NUCLIDES JANUARY FEBRUARY

~ D1 ON-SITE COMPOSITE**
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TABLE 6-9 (Continuepn)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

Results in Units of 107°pCi/m + 1 Sigma

e - JURE
"H ON-SITE COMPOSITE*
T1Ce-144 <4.40 <3.90 <5.09 <4.70 <4.91 <4.87
Ce-141 <1.49 <1.32 <1.59 <1.39 <1.59 <1.65
Be-7 62.3112.0 66.915.8 81.748.5 78.216.7 60.727.2  57.716 2
Zn -65 <2.92 5.6610.71 <4.46 <2.17 <4.88 <4.52
Cs-134 <0.91 <1.36 <1.95 <1.49 <1.29 <1.73
Cs-137 <0.85 <1.16 <1.56 <1.38 <1.25 <1.47
Zr-95 <1.58 <2.16 <3.48 <2.93 <3.59 <2.79
Nb-35 <1.25 <1.57 <1.99 <2.16 <2.47 <1.82
Co-58 <0.72 <1.83 <1.53 <1.49 <2.32 <1.53
& | Mn-54 <0.70 <1.38 <1.65 <1.34 <1.80 <1.46
Co-60 <0.72 <1.83 <2.67 <1.43 <1.99 <1.81
K-40 32.7+11.2 39.147.2 21.747.6 30.416.8 <13.3 43.8+8.3
Otherst <LLD <LLD <LLD <LLD <LLD <LLD
I . SITE COMPOSITE**
TiCe-144 <5.93 <5.80 <4.42 <4.55 <3.73 <4.82
Ce-141 <1.86 <1.85 <1.54 <1.53 <1.26 <1.65
Be-7 67.5:12.6 59.918.2 81.1:7.6 80.4+7.2 77.8¢6.0  55.246.0
Zn-65 <1.91 <3.62 <4.41 <5.31 <2.36 <3.33
Cs-134 <1.15 <1.74 <1.76 <1.63 <1.07 <1.57
Cs-137 <1.29 <1.76 <1.13 <1.20 <1.07 <1.4
Zr-95 <2.47 <3.70 <3.05 <3.05 <1.87 <2.59
Nb-95 <1.12 <2.80 <1.65 <2.25 <1.55 <1.76
Co-58 <1.50 <2.27 <1.79 <1.80 <1.28 <1.09
Mn-54 <1.06 <1.68 <1.78 <1.44 <1.04 <1.5)
Co-60 <0.98 <3.36 <0.35 <1.79 <1.04 <1.80
K-40 22.0+12.8 <20.5 <24.0 27.8+7.9 32.416.0  31.4:7.4
Otherst <LLD <LLD <LLD <LLD <LLD <LLD

** Optiona! Sample Location. Not Required by Technical Specifications.
t Plant Related Radionuclides.



TABLE 6-9 (Conrinuen)

CONTENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991
Results in Units of 107%pCi/m + 1 Sigma

TiCe-144 - <3.70 <3.81 <4.89 <4 .88 <4.47
Ce-141 . <1.17 <1.37 <1.37 <1.51 <1.52
Be-7 ’ : 73.74+6.4 77.4+6.9 89.7+7.0 51.446.5 69.0+7.3
Zn-65 . <1.85 <3.98 <4.16 <3.66 <4.38
Cs-134 : <1.12 <1.4] <1.18 <1.24 .65
Cs-137 . <1.02 <1.06 <1.09 .63 .60
Ir-95 : <1.85 <2.74 <3.11 .65 11
| Nb-95 . <1.44 <1.87 <1.78 <1.40 79
> Co~-58 : <1.22 <1.50 <1.42 <1.46 <1.53

o Mn-54 .02 <1.48 <1.11 <1.69 <1.53 <1.22
Co-60 <1. <1.38 <1.24 <1.01 <2.37 23
K-40 25.1+¢14. <12.0 38.7+6.6 16.216.1 <22.1 24.61+7.1
Otherst <LLD <LLD <LLD <LLD <LLD <LLD

K ON-SITE COMPOSITE**

TiCe-144 <4.34 <A 99 4.09 <4.8] <3.39 <4.79

Ce-141 <1.5% <1.53 <1.33 <1.8% <1.11 <1.69

Be-7 71.6+11. 67.4+7.6 79.1+6.9 86.6+7.9 65.615.4 63.8+7.0
In-65 ol .09 <3.21 <6.51 <2.02 <4.26

Cs-134 0.92 74 .28 <2.29 <0.90 <1.62

Cs-137 .97 .68 1.06 <1.81 <0.96 <2.03

Zr-95 .03 .15 + 99 <3.97 <2.14 <2.93

Nb-95 .08 41 2.02 <2.10 <1.07 .10

Co-58 <1.03 .76 8.7 <1.99 <1.25 .98

Mn-54 .90 ) <1.58 <1.93 <0.75 72

Co-60 <1.03 <2.35 <2.55 <2.77 <1.40 .03

K-40 36.8+12.5 41.949.3 22.3¢5.7 <26.3 10.9+4.2 34.5+8.2
Otherst <LLD <LLD <LLD <LLD <L.i.D

* ptiona ample Location. Not Required by Technica pecifications.
t Plant Related Radionuciides.
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TABLE 65-9 (Cownrtinuen)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

Results in Units of 107°pCi/m’ + 1 Sigma

NUCLIDES SEPTEMBER  OCTC
Rl OFF-SITE COMPOSITE*
TiCe-144 <4.11 <3.42 <5.05 <3.84 <6.50 <5.1¢
Ce-141 <1.33 <1.23 <]1.64 <1.18 <1.80 <1.52
be-7 78.1:6.8 54.2+5.4 50.4+6.8 69.1:¢6.0 49 .0:7.6 62.1:6.4
Zn-65 <2.81 <3.29 <6.64 <3.75 <5.51 <2.23
Cs-134 <]1.44 <1.23 <1.38 <2.00 <2.10 <1.48
Cs-1 <1.41 t). 32 <1.97 <1.06 <2.09 <].3:
Zr-95% <3.16 <2.32 <2.46 <2.37 <4.09 <3.21
Nb-95 <1.66 <1.80 <2.12 <1.89 <2.18 <2.23
o Co-58 <1.58 <1.14 <1.93 <1.26 <2.32 <1.20
gg Mn-54 <1.64 <1.03 <1.44 <1.07 <1.91 <1.76
Co-60 <2.17 <1.42 <2.87 <1.63 <3.61 <2.49
K-40 34,.7:8.8 18.0+4.7 35.9:9.2 29.8+6.9 15.2:8.0 23.8+7.5
Otherst <LLD <LLD <LLD <LLD <LLD <|iD
R2 OFF-SITE COMPOSITE®
T1Ce-144 <4 .80 <4 .47 <5.53 <3.87 <5.65 <5.46
Ce-141 <1.29 <1.68 <1.48 <1.38 <2.12 <1.82
Be-7 75.547.2 72.3:7.2 60.2:6.6 77.346.0 48.6+7.8 51.8+7.2
In-65 <4.06 <4.16 <4.30 <3.71 <7.82 <4,37
Cs-134 <1.69 <1.22 <1.53 <1.79 <2.i3 <1.68
Cs-137 <1.18 <1.50 <1.29 <1.36 <2.18 <1.50
Zr-95 <2.65 <2.13 <2.64 <1.79 <4 12 <3.79
Nb-95 <1.22 <2.23 <1.63 <1.70 <2.66 <2.22
Co-58 <1.69 <1.47 <1.15 <1.45 <2.53 <2.12
Mn-54 <1.27 <1.51 <1.61 <1.42 <2.10 <2.10
Co-60 <1.96 <2.11 <1.96 <1.99 <2.64 <3.83
K-40 15.7+7.6 14.3:6.6 <16.1 37.7+6.4 36.749.6 29.8+9.0
Otherst <LLD <LLD <LLD <LLD <LLD <LLD

ample Locations Required by Technica pecifications.

t Plant Related Radionuclides.



TABLE 6-9 (Contrnuen)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY CO:POSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

Results in Units of 107pCi/m’ + 1 Sigma

KUCL!DES f_;

J2¢f¥“;1;_$j,

R3 OFF SITE COHPOSITE*

T1Ce-144 <4.67 <4.32 <6.01 <3.80 <6.05 4.25
Ce-141 <1.37 <1.60 <1.77 <1.18 <1.75 <1.35
Be-7 81.6:6.6 47.046.4 43.1:6.8 70.045.9 51.2:6.8 46.045.5
Zn-65 <3.79 <Z2.53 <5.27 <2.50 <6.57 <3 50
Cs-134 <1.33 <1.19 <1.65 <0.84 <2.43 <1.46
Cs-137 <1.19 <1.30 <1.51 <0.97 <1.78 <1.48
Ir-95 <2.20 <2.75 <3.05 <1.76 <3.87 <2.44
Nb-35 <2.03 <2.03 <2.09 <1.24 <2.60 <1.87
o Co-58 <1.59 <2.37 <2.64 <1.47 <2.36 <1.43
& Mn-54 <1.23 <1.45 <2.26 <1.25 <1.54 <1.43
o Co-60 <1.94 <2.34 <1.49 <1.18 <2.84 <2.03
K-40 <2.70 24.2+6.2 41.9:8.70 <12.0 <20.0 29.746.1
Otherst <LLD <LLD <LLD <LLD <LLD <LLD
R& OFF-SITE COMPOSITE*
T1Ce-144 <4 42 <3.53 <4.96 <4.06 <6.47 <5.19
Ce-141 <1.23 <1.33 <2.23 <1.46 <1.98 <1.72
Be-7 10247.5 63.3:5.4 63.6+7.6 81.5:6.8 50.8:8.4 63.7+6.9
In-65 <3.14 <2.77 <5.16 <3.17 <7.55 <4.69
Cs-134 <1.31 <1.17 <1.62 <1.09 <2.86 <1.78
Cs-'37 <1.08 <0.84 <1.53 <1.36 <2.32 <1.65
Zr-y45 <3.00 <2.09 <3.15 <2.72 <3.43 <2.92
Nb-95 <1.82 <1.10 <2.40 <1.80 <2.51 <2.42
Co-58 <1.53 <1.33 <1.88 <1.32 <1.53 <1.52
Mn-54 <0.99 <1.07 <1.32 <1.30 <2.17 <1.84
Co-60 <2.01 <1.43 <1.49 <1.73 <2.32 <1.32
K-40 <15.3 27.5+5.4 42.9+8.233 <15.9 23.4+10.4 14.6+7.5
Otherst <LLD <LLD <iLLD <L'D <LLD <LLD

Sample Locations Required by echm’ca Specifications.
t Plant Related Radionuclides.
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TABLE 6-9 (Continuen)

CONCENTRAT.ONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

Results in Units of 10°pCi/m” + 1 Sigma

'NUCLIDES

-

A o e e ——— i ——

~R5 OFF-SITE COMPOSITE (comnou* i

TiCe-144 <4.4} <3.58 <5.28 <3.53 <4.05 <4.59
Ce-141 <1.33 <1.34 <1.63 <1.26 <1.28 <1.48
Be-7 68.8+6.7 46.115.2 51.6+7.3 63.3+5.6 41.5+5.0 56.9:6.0
In-65 <3.24 <3.67 <3.35 <3.64 <4.14 <4.12
Cs-134 <1.65 <1.05 <1.51 <2.07 <1.22 <1.59
Cs-137 <1.31 <0.83 <1.69 <(.96 <1.18 <1.32
Zr-95 <2.33 <2.41 <3.68 <2.31 <2.34 <2.91
Nb-95 <1.90 <1.85 <2.20 <1.49 <1.78 <1.99
Co-58 <1.59 <1.48 <1.82 <1.04 <1.28 <1.86
7 Mn-54 <1.31 <0.94 <1.73 <1.15 <1.07 <1.29
» Co-60 <1.1% <1.54 <2.18 <1.55 <1.48 <1.70
XK-40 18.816.4 12.%23.5 24.2:8.8 26.0+5.7 31.7+7 .2 34.1+7.2
Otherst <LLD <LLD <LLD <LLD <LLD <LLD
D2 OFF-SITE COMPOSITE**
T1Ce-144 <4.56 <4.29 <4 2.9 <3.37 <3.94 <4.51
Ce-141 <1.72 <1.62 <1.23 <1.10 <1.42 <1.53
Be~7 R6.3+7.6 59.44+6.9 46.716.1 61.6+5.3 51.91+5.4 55.016.1
Zn-65 <3.79 <4 .01 <3.64 <2.78 <3.49 <4.37
Cs-134 <1.30 <1.61 <1.50 <1.12 <1.35 <1.66
Cs-137 <1.26 <1.39 <1.33 <0.85 <1.31 <1.42
Zr-95 <2.68 <2.61 <1.79 <2.08 <2.14 <3.21
Nb-95 <1.73 <1.36 <1.53 <1.39 <1.57 <1.85
Co-58 <1.63 <1.29 <1.93 <0.92 <1.25 <1.63
Mn-54 <1.41 <1.69 <1.33 <0.89 <1.37 <1.37
Co-60 <1.80 <2.17 <2. 15 <1.14 <1.14 <1.69
K-40 <18.3 <16.7 ‘16 30.3:5.6 10.6:4.8 21.846.1
Otherst <LLD <LLD <'ALD <LLD <LLD <LLD

- Samp e Locations Required by Technical Specifications.
** Optional Sample Location. Not Required By the Technical Specifications.
t Plant Related Radionuclides.



NUCLIDES

TABLE 6-9 (Cowrtinuep)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991
Results in ; Sigma

. -3 ’
Units of 107°pCi/m ¢+ 1 5
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TABLE 6-9 (Coxtinuen)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

Results in Units of 107°pCi/m’ ¢ 1 Sigma

G OFF-SITE COMPOSITE**

T1Ce-144 <3.62 <4.98

Ce-141 <1.39 <1.54 y <l.:€

Be-7 51.545.2 38.3+5.8 39. 9 35.06:5.4
In-65 ; .45 <5.30 : . <4.36
Cs-134 . .10 <155 <1. : <1.85
Cs~137 : .00 <1.70 <]. ‘ <1.34

Zr-95 : .84 3.06 .09 <2. < 75

Nb-95 1. .87 2.4 1. 1. <1.83

Co-58 : 1.39 <2. : 1. <1.81

Mn-54 . .95 <1. - : <1.67

Co-60 <1.26 <1. 8 . . <1.30
K-40 29.7+7.1 <19.° 48.9:7 .5
Otherst <LLD $ <LLD

pt-9

** Optional Semple Locatiou. Not Required by the Technical Specificat ons.
t Plant Related Radionu~lides.



TABLE 6-9 (Continuen)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

Results in Units of 107°pCi/m’ + 1 Sigma

'or‘on"srrcﬂconvosxts**""

T1Ce~144 <4.87 <3.91 <4.68 <3.87 <4.16 <4.83
Ce-141 <1.60 <1.50 <1.54 <1.33 <1.60 <1.67
Be-7 80.9:7.6 45.046.3 38.7+5.8 68.345.3 49.0+6.4 63.6+6.7
In-65 <3.78 <4.74 <4 .38 <3.17 <4.10 <4.61
Cs-134 <1.44 <1.23 <1.55 <1.40 <1.31 <1.70
Cs-137 <1.58 <1.41 <1.29 <0.596 <1.33 <1.
Ir-95 <2.85 <2.31 <2.76 <2.35 <2.74 <2.
Nb-95 <1.42 <1.65 <1.83 <1.15 <1.46 <1.
Co-58 <1.54 <1.45 <1.52 <1.37 <1.15 <l.
Mn-54 <1.32 <1.54 <1.33 <1.17 <1.32

Co-60 <1.93 <1.99 <1.93 <1.44 <1.95

K-40 32.9+7.2 16.146.2 50.4+8.6 31.0+5.8 8.615.2 23. 098 2
Otherst <LLD <LLD <LLD <LLD <LLD <LLD

G ON-SITE COMPOSITE**

T1Ce-144 <4.16 <3.23 <5.12 <4.71 <4.21 <4.32
Ce-141 <1.27 <1.28 <1.58 <1.55 <1.4] <1.35
Be-’ 97.64+7.2 63.4:5.3 48.3+6.0 67.5¢7.3 54.2+6.0 60.546.2
In-65 <4.38 <2.61 <3.61 <3.81 <4.10 .59
Cs-134 <1.40 <1.04 <1.32 <1.44 <1.71 .30
Cs-137 <1.19 <0.86 <1.22 <1.43 <1.20 .92
Ir-95 <2.63 <2.31 <3.30 <2.85 <2.66 .45
Nb-95 <1.51 .45 <2.13 <1.48 <1.77

Co-58 <1.18 e i <1.50 <1.68 <1.51

Mn-54 <1.12 <1. <1.42 ; <1.32

Co-60 <1.74 <1.25 <1.38 <2.08 <1.51

K-40 <16.1 28.1+5.5 <14.0 17.9+6.9 44.0+7.5

Otherst <LLD <LLD <LLD <LLD

Optiona ample Location. Not Reguired by the Technical 5Specifications.
t Plant Related Radionuclides.

SE-9




TABLE 6-9 (Continuep)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

L |
~ 1 1 - - . 1 e 1 LW,
Results i1n Units of 10 'pLi/m ¢ 1 oSi1gma

NUCLIDES AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

" H ON-SITE COMPOSITE**

ON-SITE COMPOSITE**

16

e Location.
Radionucl! it




TABLE 6-9 (Continuen}

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1991

Results in Units of 107pCi/m* + 1 Sigma

ted m: X
N oA " S el L 3
. r b SRR S ™
— ~ ’, - =

J ON-SITE COMPOSITE**

]

TiCe-144 <4 .69 <3.72 <6.03 <3.95 <4 .81 4.6 3
Ce-141 <1.36 <1.35 <2.05 <1.35 <1.51 <1.62 @
Be-7 63.8:6.4 51.9+5.4 59.24+7.3 56.746.0 44.045.5 39.046.0
Zn-65 <4.83 <2.72 <3.34 <5.30 <4 .61 3,27
Cs-134 <1.31 <1.16 <1.51 <2.34 <1.94 <1.76
Cs-137 <0.87 <1.08 <1.32 <1.27 <1.39 <1.49
7r-95 <2.58 <2.29 <3.78 <2.98 <2.92 3.13
Nb-95 <1.81 <1.64 <2.32 <1.76 <1.72 <1.69

- Co-58 <1.63 <1.34 <2.43 <1.60 <1.56 <1.32

» & Mn-54 <1.58 <1.03 <1.92 <1.19 <1.45 <1.72
Co-60 <1.01 <1.58 <2.17 <1.25 <1.78 <2.12
K-40 <19.4 31.345.9 15.049.2 23.347.5 37.6:7.1 36.848.1
Otherst <LLD <LLD <LLD <LLD <LLD <LLD

K ON-SITE COMPOSITE**

T1Ce-144 <3.80 <3.55 <4.77 <4.64 <5.05 <5.06 ]
Ce-141 <1.31 <1.34 <1.44 <1.60 <1.61 <1.75 !
Be-7 52.746.1 26.744.2 42.6+6.0 76.747.0 34.446.2 59.5+7.4
Zn-65 <4.08 <3.17 <3.57 <6.46 <4.07 “5.40
Cs-134 <1.25 <1.06 <1.50 <1.91 <1.82 <1.43
Cs-137 <1.17 <1.09 <1.47 <1.50 <1.35 <1.53
Zr-95 <2.51 <2.46 <2.82 <3.15 <3.88 <3.17
Nb-95 <1.67 <1.35 <1.72 <1.71 <2.67 <2.18
Co-58 <1.64 <1.24 <1.81 <1.97 <2.21 <1.65
Mn-54 <0.98 <1.22 <1.32 <1.51 <1.53 <1.38
Co-60 <1.59 <1.09 <2.46 <2.30 <2.87 <2.74
K-40 45.2+7.2 18.6:4.8 22.645.3 19.1+6.6 <29.5 57.5:10.7
Otherst il <LLD <LLD <LLD <LLD <LLD

** Optiona ample Location. Not Required by the Technical Specifications.

f Plant Rela.ed Radionuclides.



TABLE 6-19
DIRECT RADIATION MEASUREMENT RESULTS (1991)

mrem/std. Month +# 1 Sigma
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TABLE 6-10 (ConTInuep)

DIRECT RADIATIUN MEASUREMENT RESULTS (1991)
Results in Units of mrem/std. Month + 1 Sigma

STATION R FIRST | SECOND | TH'RD | FOURTH (mkméo:m
NUMBER QUARTER | QUARTER | QUARTER | QUARTER 'DI;ECTION)'*

‘53 Broadwell & Chestduf'Sts. P "*’EQSEbfj '74;6§b:7'“ SIZ:O.S '4.8t0.4 13.7 mileskb 183’
Fulton H.S.

54 Liberty St. & Co. Rt. 16 - 5.9+0.5 4.0:0.3 4.0+0.5 4.6+0.3 9.3 mijes @ 115°
Mexico H.S.

55 Gas Substation Co. Rt. 5-Pulaski 5.74¢0.5 4.4:0.4 4.6:0.4 4.2:+0.4 |i13.0 miles @ 75°

56* |Rt. 104-Hew Haven SCH.(SE Corner)| 5.6+0.4 3.8:0.2 4.5:0.6 4.4:0.2 5.3 miles @ 123°

58* (Co. Rt. 1A-Alcan (E. of Entrance | 6.3+0.3 3.8:0.2 4.9+0.7 4.4:0.4 3.1 miles R 220° ¢
Rd.)

75* lUnit 2, N. Fence, N. of Reactor 7.0+¢0.7 5.840.7 5.8:0.5 6.6:1.0 0.1 miles @ 5°
Bldg.

Z; 76* |Unit 2, N. Fence, N. of Change 65.9+0.4 5.2+0.4 5.6:0.6 5.2+0.4 0.1 miles @ 25°
- House

77* {Unit 2, N. Fence, K. of Pipe 7.2+0.8 5.0:0.3 6.3:0.5 6.9:0.9 9.2 miles @ 45°
Bldg.

78* |[JAF, E. of E. 0ld Lay Down Area 6.5+0.4 4.340.3 6.3+¢0.5 4.8+0.4 1.0 miles @ 90°

79* {Co. Rt. 29, Pole #63, 0.2 mi. S. 6.1+0.5 3.6:0.2 5.2¢0.2 4.6:0.7 1.1 miles @ 115°
of Lake Rd.

80* i{Co. Rt. 29, Pole #54, 0.7 mi. S. 5.8:0.2 3.8:0.4 4.8:0.8 4.8+0.4 1.4 miles @ 133°}
of Lake Rd.

81* Miner Rd., Pole #16, 0.5 mi. W 5.4:0.2 4.0+1.4 4.8:0.4 4.7+0.4 1.6 miles @ 159°
of Rt. 29

82* |Miner Rd., Pole #1 1/2, 1.1 mi. 6.040.1 3.6:0.3 5.040.7 4.5+0.2 1.6 miles @ 181°
W. of Rt. 29

83* |Lakview Rd., Tree 0.45 mi. N. of 5.7¢0.2 4.24+0.3 4.5:0.5 4.4:0.4 1.2 miles @ 200°
Miner Rd.

84* |lLakeview Rd., N., Pole #6117, 5.1:0.2 4,2:0.3 5.0+0.6 4.2+0.4 1.1 miles @ 225°
200 ft. N. of Lake Rd.

85* {Unit 1, N. Fence, N. of W. Side 14 .5:1.6 9.8+.1.8 [11.0+1.4 |13.4:1.6 0.2 miles @ 294°
of Screen House

86* iUnit 2, N. Fence, N. of W. Side 7.4:0.8 6 0+0.8 8.4:0.9 [16.7+2.5 0.1 miles @ 315°
of Screen House




TABLE 6-10 (ConTinueDp)

DIRECT RADIATION MEASUREMENT RESULTS (1991)
Results in Units of mrem/std. Month :+ 1 Sigma

STATION oAt son FIRST | SECOND | THIRD | FOURTH (nx%?ﬁaééozno
NUMBER QUARTER | QUARTER | QUARTER | QUARTER | (Jroreie O

87* |Unit 2, N. Fence, N. of E. Side | 7.9+¢0.7 | 6.2+1.0 | 6.0+¢0.7 | 8.0+1.7 | 0.1 miles @ 341°

of Screen House
B88* |Hickory Grove Rd., Pole #2. 0.6 5.6:0.3 4.5:0.4 4.1:0.2 4.6+0.5 | 4.5 miles @ 97°

mi. N. of Rt. 1

89* |Leavitt Rd., Pole #16, 0.4 mi. S.| 5.2+0.4 4.2+0.4 5.5¢0.5 4.4:0.3 4.1 miles @ 111°
of Rt. 1
90* [Rt. 104, Pole #300, 150 Ft. E. 5.5¢0.6 4.3+0.4 5.0+0.4 5.2¢0.6 4.2 miles @ 135°
of Keefe Rd. i
g1* iRt' 51A, Pole #59, 0.8 mi. W. 5.2:0.2 3.6:0.3 4.2:0.3 3.6:0.3 4.8 miles @ 156°
of Rt. 51
i 92* |[Maiden Lane Rd., Power Pole, 0.6 5.8:C.4 4.9+0.4 5.6¢0.8 5.4:0.4 4.4 miles @ 183°
S mi. S. of Rt. 104
93* {Rt. 53, Pole 1-1, 120 ft. S. 5.3+0.3 4.0+0.6 5.0:0.5 4.4:0.5 4.4 miles @ 205°
of Rt. 104
94* |Rt. 1, Pole #82, 250 ft. E. of 5.5:0.2 ! 4.1:0.3 4.4:0.5 4.5:0.2 4.7 miles @ 233°

Kocher Rd. (Co. Rt. #63)
95* |Lakeshore Camp Site, from Alcan 5.1:0.3 3.8:0.2 4.5:G.7 3.8:0.2 4.1 miles @ 237°

W. access Rd. Pole #21, 1.2 =i.

N. of Rt. 1

96* |[Creamery RZ., 0.3 mi. S. of 5.6:0.8 4.0:0.2 4.0+0.4 4.2+0.5 3.6 miles @ 199°
Middle Rd. Pole 1 1/2

97* |Rt. 29, Pole #50, 200 ft. N. of 6.3:0.5 3.8:0.2 5.2¢0.9 4.2+0.4 1.8 miles @ 143°
Miner Rd.

98* |Lake Rd., Pole #145, 0.15 mi. 5.9+0.9 4.2+0.2 5.0:0.3 4.4:0.4 1.2 miles @ 101°
of of Rt. 26

99 NMP Rd., C.7 mi. N. of Lake Rd., 6.1:0.4 4.0:0.2 5.4:0.3 4.4:0.5 1.8 miles @ 88°
Env. Station R1 Off-site

100 Rt. 29 and Lake Rd., Env. Station| 5.7+0.3 3.840.2 4. 6+1.4 4.440.2 1.1 miles @ 104°
R2 Off-site

101 Rt. 29, 0.7 mi. S. of Lake Rd., 6.2:0.7 3.840.2 4.7+¢0.6 4.0:0.2 1.5 miles € 132°

Env. Station R3



TABLE 6-10 (ConTINUED)

DIRECT RADIATION MEASUREMENT RESULTS (1991)

Recults in Units of mrem/std. Month ¢+ 1 Sigma

| | - ’ = LOCATION
STATION | FIRST | SECOND | THIRD | FOURTH
NUMBER i o | QUARTER | QUARTER | QUARTER QUARTER | (g}g}2¥§gn?§9
]

0
6)
amp

Oswegt ).
1ton \rphr" Rt. 7
Fast Garage Rd., L
Off-site
rkhurst Road, Pole #1438
10.1 miles South of Lake Rd
| Ltakeview Rd., Pole #6125,
South of Lake Road
Shoreline Cove, East of NMP
| Tree on West Edge
|Storeline Cove, East of NMP
'Pole #143, South of Lake Road,
1300 ft. East of Rt. 129
| Tree North of Lake Road,

| East of Route

’}(f {4

Control,

Ste
Control, Bald

deagree sectors
geg SECLOTS

tance baseu ON




TABLE 6-11

CONCENTRATIONS OF IODINE-131 IN MILK

! 4

Results in Units of pC /11t .

D odjiLat s 04/I5/91 of 05/06/91 | :05/20/9 S

T i S e =S =
<().5 <0.62 <{),

<0.57

<

<(.5¢(

* Corresponds to locations noted on the maps




TABLE €-11 (Corrinuen)

CONCENTRATIONS OF IODINE-1IC1 IN MILK
Resules in Urni*s of pli/liter ~ 1 Sigma

£r9

%‘ﬁ .
No. 65 <0.56 <0.60 <0.59 <0.53 <0.51 <0.52

* Corresponds to sample locations noted on the maps in Section 3.3.
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TABLE 6-11 (Cosnviwuen)

CONCENTRATIONS OF IODINE-131 IN MILK

o

>

|
{
:
1

>
i
i
1
{
!
!
i

i

e st e ——




TABLE 6-12

CONCENTRATIONS OF GAMMA EMITTERS IN MILK
Results in Units of pCi/liter + 1 Sigma

STATION* | NUCLIDES ju4a/01/91 [04/15/91 [05/06/91
No. 60 K-40 1670467 |1680+86 |1520+66
Cs~134 <6.46 <864 5.47
Cs-137 <6.92 8,32 «<7.18
Ba/La-40 | «<5.53 «12.9 <884
Otherst | <LLD <LLD Lo |
No. 55 K-40 1540169 17 0 ’H 1590+68
Cs~134 <8.59 . 32 «].24
C:=137 «7.79 b 40 6,34
Ba/lLa-40 | <«<9.92 <6,22 <§.72
Otherst <LLD llU lln
e e e : -
No. 50 K-40 16204101 14’0 /u l‘hU fq
Cs~134 <11.9 <7 .86 <8.60
Cs~137 «<11.9 '?.?u <6.50
Ba/La-40 | <14.4 17 <7.67
Otherst llD 4 -llD LlU
No, 7 K-40 1610*6/ 1%80~0< ‘tso 6,
Cs-134 <7.28 <5.65 <6,46
Cs=137 «7.04 <6.43 <7.08
Ba/La-40 | <9.00 <B.42 <8.98
Otherst <LLD lLD LLD
No. 4 K-40 18‘0 67 1380 6& 1)30 83
(s-134 <7.49 «7.92 <8.60
(s-137 <6.26 <8.27 <9.36
Ba/La-40 | <7.8l «<10.0 «11.0
Others?t <LLn <LLD i <LLD
No lb K-40 1540483 |1670:68 |1640:85
Cs~134 <8.50 <7,98 <9.74
Cs-137 <9.00 <7.68 <9.36
Ba/La-40 | <10.6 <6.00 <10.5
Otherst <LLD <LLD LlD
No. 65 K-4Nn 1610485 | 1620483 1690 70
(Control) | C5-134 <9.30 <8.83 <6.82
Cs-137 <8.78 <9.,00 <6.62
Ba/La-40 | <13.3 «11.7 <844
Otherst <LLD <LLD <LLD

05/20/91 | 06/03/91 [0£/17/91
1430465 1710469 | 1470464
«5.56 <7.56 <5.74
«6.70 <6.69 <6.00
<6.45 “8.45 <8.97

F LLU <LLD llD
)O bb 1590+ 66 1150* |
6.26 <5.99 <6.86
~5Ab9 <5.69 <.55
<8.47 «9.35 <7.58
<LLD llD <LLD
1580496 1790 88 1530467
9.26 <10.3 <5.16
<10.06 <9.47 <6.07
<13.3 “10.9 «7.56
| <LLD ILD llD
1540466 14 0469 168006?
<9.53 <5.94 <9.15
<6.27 «5.77 <8.49
.32 <6.23 <10.5
lLD «LLD LLD
15’0'67 1580+83 | 1680 10”
<g.01 <10.2 <10.2
<6.69 <9.15 <11.2
<8.36 «12.3 <9.39
lLD LLO <LLD
1640'85 1480W101 1510464
<8.17 8.41 <5.65
<8.02 <11.2 <6.36
¢13.9 <11.2 <8.78
<LLN <LLD <LLD
1480465 |1630+99 | 1550499
<5 .48 <9 6 <10.6
<6.50 <9.87 <10.3
<8.86 <11.0 <B.52
<LLD <L.LD <LLD

* Corresponds to sample locations noted on the maps in Section 3.3.
t Plant related radionuclides.
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K-40
Cs~134
(s~137
Ba/lLa-40
Oth9r51

- ——

K-40
Cs~-134
Cs~137
Ba/la-40
OthorsT

K-40
Cs~134
Cs-137
Ba/lLa-40
Ottorrt

K-40
Cs~134
Cs-137
Ba/lLa-40
Otherst

-

-

TABLE 6-12 (Conrinuen)
CONCENTRATIONS OF GAMMA EMITTERS IN MILK

Results in Units of pCi/liter = 1 Sigma

1650469
«7,05
<7.08

<9.41

llD

b ————

lb/O 98
<8.86
«11.7
<14.9
LLD

Y .

1610 101
<10.4
<9.69
<11.8
lLD

ld H'6?
<6, 22
“6.96
<5.68
<LLD

10/07/91

—{

10/21/91

1500466
«6.75
<6.43
<8.43

<LLD

lJoU"U
«<7.70
«7.51]
<9, .88
llD

]640 6q
<€.86

7.2
7(()

ll[

]/40*’3
7.712
" 7(’)‘)
<6.85
<LLD

e d

—

11/04/91

1430464
<5.57
<6.00
<10.0

lLD

80 8*
<9.23
<8.78
<13.4
<LLD

Y —

1450+ 68
5,52

<6.15
<8.09

LLD

b

1 ‘)70 l(l()

K-40
Cs-134
Cs-137
Ba/lLa-40
Otherst

1460471
<6.52
<6.60
<10.4
<LLD

1620468

<8.10

<6.41
<5.95
LLD

-

K-40
Cs-134
Cs-137
Ba/la-40
Otherst

162N+74
<6.22
<6.13
<7.66
<LLD

1490*72
<6, 32
<7.36
<11.3
<LLD

1710+70
<9.77
<6.96
<6.83
<LLD

No. 65

(Control)

K-40
Cs~134
Cs~137
Ba/lLa-40

Otherst

1480465
<6,00
<6.00
<5.94

<LLD

1360162
<6.57
<€.57
<9.30
<LLD

1610468
<7.64
«7.02
<7.16

<LLD

+4-

11/18/91

1550483
<9.23
7.82

<9.85
llU

lb?ﬂ 68
<5.29
«6.00

«<6.76
llb

1600488
<9.32
«11.4
«<10.8

llh

1450*(4
5.61
'b 64
«7.08
'LlD

1730:70 |

<7.19
«7.02
<7.63
<LLD

R

12103/91

1490+ 64

«§5.52

<6,36
<10.6
lLD

1)0“‘66
<6.81
‘6,?9
.68
llD

x(80‘8/
<8.59
«10.0
«<13.3
llb

1600482

«7.89

'8.0/
.
LlD

e e e o

1680 103
<9.85
<11.9
<13.4
<LLD

12/16/91

1530467
«6.78
<7.52
<8.01

<LLD

1580 84
<9.25
<8.67

<9.21
LLD

1180 83
<G 61

<10.7

<13.0
tLD

1640 85
<9.15
<9.74
<12.0
LLD

1530*80
«10.2
<9.53
<11.9
<LLD

1690:84
<10.3
<8.07
<13.3
<LLD

1720472

<6,67
<7.21
<8.33
<LLp

1540481

<Q.83
<8.67
<12.0
<LLD

1610:86

<12.0
«9.53
9.43

<LLD

L

1680470
<7.28
<6.69
<6, 40
<LLD

* Corresponds to sample locations noted on the maps in Section 3.3.

t Plant related radionuclides

6-47

1620168
<6.56
«7.21
<7.62
<LLD




TABLE 6-13

MILCH ANIMAL CENSUS 1991

M RS & o am Adrep

NUMBER ON _ | NUMBLR
TOWR OR AREA'® CENSUS MAP DEGREES\</ | DISTANCH OF MILCH ANIMALS




TOWN OR AREA

Sterling

Volney

MILKING ANIMAL TUTALS:
(including control

MILKING ANIHWAL TOTALS:
(excluding control

C = Cows

G = Goats
* « Miik sample location

NUMBER 0?1)

(@) | CENSUS MAP

e M—JL,_ _—

TABLE 6-13 (Continuen)
MILCH ANIMAL CENSUS 1991

2¢0° 17.0 miles

25
70
66
67

182°
147"
156°

15¢°

| TR APTEr—

1,193 Cows

locations) 20 Goats

1,148 Cows
locations) 20 Goats

** « Milk sample control location

t = New |

ocation

ND = Did not wish to participate in the survey

(1)
(2)
NONE

References Section 3.3

cows and/or goats.

No cows or goats at that location.

Based on Nine Mile Point Unit 2 Reactor Centerline

o s 4w o e el - S —

-

DEGREES (2) | prsTance(?)

NUMBER
OF MILCH ANIMALS

location was a previous location with

(a) = Census performed out tc a distance of approximately ten miles.

6H-49
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DESCRIPTION
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COLLECTION




TABLE 6-15

1991 RESIDENCE CENSUS

METEROLOGICAL

MAP
LOCATION DISIGNATION™ SECTOR DEGREES®™ | DISTANCE™

(Ju.'l‘,,f"_ Bay
Lake Road
Parkhurst Road
County Route 29 ) 29 3 .2 miles
Mirer Road ' 3 y miles
Lakeview Road ' oW 21C .7 miles

Lakeview Ruad f : 233 5 miles

Bible Camp Retreat . \ 248 .3 miles

w This meteorological sector is over Lake Ontario. There are no residences
within three miles.

‘) Based on J A, FitzPatrick Nuclear Power Plant Reactor Centerline.

(0 o

See the maps in Section 3.3.

6H-51



1.0 HISTORICAL DATA TABLES

L

sample data . was taken fi e NINE MILE POINI
PREOPERATION SURVEY ENVIRONMENTAI
MONITORING REPORT MOHAWK  POWER
CORPORATION NINI CLEAR SIATION,
NOVEMBER, 1970

datla AT
] 5

MDL was

imit of Detection (LLD)

:




TABLE 7-1

HISTORICA' ENVIRONMENTAL SAMPLE DATA
SHORELINE SEDIMENY

Results in pCi/a (dry)

LOCATION: CONTROL *

‘e

Langs Beach - beyond influence of the site in a westerly direction.

No data.

Sample not required until new technical specifications implemented in 1985.

7-2



TABLE 7-2

HISTORICAL ENVIRONMENTAL SAMPLE DATA
SHORELINE SEDIMENT

Results in pCi/g (dry)

LOCATION: INDICATOR *

Isotope

Year

. Sunset Beach - closest off-site location with recreational value.

e No data. Sample not required until new technical specifications implemented ¥n 1985.

73



TABLE 7-3

HISTORICAL ENVIRONMENTAL SAMPLE DATA

FISH
Results in pCi/g (wet)

LOCATION: CONTROL *

Isotope

Cs~137

Year

W0 Data
0.99
<MDL
1.2
13

.04

.03

.029
.028
027
.040
015
026
021
017
023
028
.033
021

0O O O © O ©O © O O O O O © O O

Control location was at an area beyond the influence of the site [westerly direction).

1969 data is considered to be pre-operational for the site.

Max.

0.94
<MDL
13
.20
.06

No Data

o

O O © O

110
062

055
.060
.038
047
032
.040
.053
043
.079
.034

O O O O O O O O O O

be pre-operational for the JAFNPP.

- O O O O O ©O © ©O O O © © ©

059
043
047
.050
032
034
025
.03

034
034
045
.029

1974 data is considered to



TABLE 7-4

HISTORICAL ENVIRONMENTAL SAMPLE DATA

FISH
Results in pCi/g (wet)

LOCATION: INDICATOR * (NMP/JAF)

e Indicator locations are in the general area of the NMP-1 and J. A. FitzPatrick cooling
water discharge structures.

t 1963 data is considered to be pre-operational for the site 1974 data is considered to
be pre-operational for the JAFNPP,

L
H
8
&
Isotope l
Year '
19691 0.01 G.13 0.06
19741 0.08 4.40 0.57 l
1975 1.10 1.70 1,38
1976 0.50 3.90 1.4 l
1977 0.13 0.79 0.29
1978 0.03 0.10 0.08 i
1979 0.02 0.55 0.10
1980 0.030 0.100 0.061 ¥
1981 0.027 0.10 0.061
1982 0.034 0.064 0.050 l
1983 0.030 0.060 0.050
1984 0.033 0.061 0.043 '
1985 0.018 0.045 0.030
1986 0.009 0.051 0.026 '
1987 0.024 0.063 0.033 ‘
1988 0.022 0.054 0.032 '
1989 0.020 0.044 0.034 '
1990 0.027 0.093 0.040
1991 0.018 0.045 0.029 .
SRR Sero,
£
]



TABLE 7-5

HISTORICAL ENVIRONMENTAL SAMPLE DATA
SURFACE WATER
Results in pCi/liter

LOCATION: CONTROL 1

Isutope

Year

196911 . . . . » .
197411 . . . R . .
1975 . ¢ . ) . .
1976 . . » . . .
1977 s o . ‘s & ‘e
1978 <MDL <MDL <MDL * % *h "
1979 2.5 2.5 2.5 <LLD <LLD <LLD
1980 <LLD «LLD <LLD <LLD <LLD <LLD
1981 <LLD <LLD <LLD 1.4 1.4 1.4
1982 <LLD <LLD <LLD <LLD <LLD <LLD
1983 <LLD <LLD <LLD <LLD <LLD <LLD
1984 <LLD <LLD <LLD <LLD <LLD <LLD
1985 <LLD <LLD <LLD <LLD <LLD <LLD
1986 <LLD <LLD <LLD <LLD <LLD <LLD
1987 <LLD <LLD <LLD <LLD <LLD <LLD
1988 LLD <LLD <LLD <LLD <LLD <LLD
1989 <LLD <LLD <LLD <LLD <LLD <LLD
1990 <LLD <LLD <LLD <LLD <LLD <LLD
1991 <LLD <LLD <LLD <LLD <LLD <LLD

»

No gamma analysis performed (not required).

-
»

Data showed instrument background results,

t Location was tne City of Oswego Water Supply for 1969 - 1984 and the Oswego Steam
Station inlet canal for 1985 - 1991.
+* 1969 data is cons‘dered to be pre-operational for the site. 1974 data is considered to

be pre-operational 1 _r the JAFNPP,



LOCATION: INDICATOR t

TABLE 7-6

HISTORICAL ENVIRCNMENTAL SAMPLE DATA

SURFACE WATER
Results in pCi/liter

Co-60

-

L]

t

Isotope Cs-137

Year Min. Max. Mean Min. Max. Mean
196911 * * * . * *
197‘;1 B . - * * -
1975 * * * * E
1976 * * * * * *
1977 - L2 LR e e -t
1978 «MDL <MDL <MDL e e .
1979 <LLD <LLD <LLD <LLD LLD <LLD
1980 <LLD <LLD <LLD <LLD <LLD LLD
1981 <LLD <|.LD <LLD <L.LD <LLD <LLD
1982 0.43 0.43 0.43 1.6 2.4 1.9
1983 <LLD <LLD <LlLv <LLD <LLD <LLD
1984 <LLD <LLD <LLD <LLD <LLD <LLD
1985 <LLD <LLD <LLD <LLD <LLD <LLD
1986 <LLD <LLD <LLD <LLD <LLD <LLD
1987 <LLD <LLD <LLD <LLD <LLD <LLD
1988 <LLD <LLD <LLD <LLD <LLD «LLD
1989 <LLD <LLD <LLD ~LLD <LLD <LLD
1990 <LLD <LLD <LLD <LLD <LLD <LLD
1991 <LLD <LLD <LLD <LLD <LLD <LLD

No ,amma analysis performed (not required).

Data showed instrument background results.

Indicator location was the NMP 1 Inlet Canal for the period 1969 - 1973, and the JAF
Inlet Canal for 1974 -

1991 .

1969 data is considered to be pre-operational fer the
be pre-opera*ional for the JAFNPP.

- Ry )

site.

1974 data is considered to




HISTORICAL

TABLE 7-7

ENVIRONMENTAL SAMPLE DATA

SURFACE WATER TRITIUM

Yo

LOCATION CONTROIL

“R RS S SOSTt R CTIReeY

Isotope

Year

19691
19741
1975
1976
1977
19/8
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991)

e R i R A L e, SR e g

fritium




TABLL 7-8

HISTORICAL ENVIRONMENTAL SAMPLE DATA
SURFACE WATER TRITIUM
Results in pCi/liter

LOCATION: INDICATOR *

Isotope
19691 No Data No Data No Data
1974% 380 500 440
1975 124 482 335
1J76 297 889 513
1977 380 530 450
1978 253 560 389
| 1979 176 286 234
1980 150 457 263
1981 183 388 258
1982 194 2780 641
1983 190 560 317
1984 110 370 282
1985 250 1200** 530
1986 260 500 380
1987 160 410 322
1988 430 480 460
1989 135 288 <25
1990 220 290 250
1991 250 380 310

. Indicator location was the NMP-1 Inlet Canal during the period 1969-1973, and the JAF
Inlet Canal for 1974-1991,

** Suspect sample contamination. Recollected samples showed normal levels of tritium.

1 1969 data 1s considered to be pre-operational for the site. 1974 data is considered to
be pre-operational for the JAFNPP,



TABLE 7-9

HISTORICAL ENVIRONMENTAL SAMPLE DATA
AIR PARTICULATE GROSS BETA

LOCATION CONTROL

S g e s

Gross Beta

Min. Max,

3 i e o o ot i ./ 22 i i i e gt — i e i

19691
19741
1Y/
1976
1977

1979
1980
1981
1932
1983
1984
1985
198¢
1987
1988
1989
1990
1991




TABLE 7-10

HISTORICAL ENVIRONMENTAL SAMPLE DATA

AIR PARTICULATE GROSS BETA
Results in pCi/m’

LOCATION: INDICATOR *

Gross Beta

Isotope

Year Min. Max. Mean
19691 0.130 0.520 0.320
1974% 0.003 0.885 0.058
1975 0.001 0.456 0.067
1976 0.002 0.191 0.047
1977 0,016 0.140 0.070
1978 0.006 0.340 0.102
1979 0.001 0.271 0.058
1980 0.002 0.207 0.045
1981 0.004 0.528 0.151
1982 0.001 0.113 0.031
1983 0.003 0.062 0.023
1984 0.001 0.058 0.025
1985 0.001 0.044 0.021
1986 0.007 0.289 0.039
1987 0.009 0.040 0.021
1988 0.007 0.040 0.018
1989 0.007 0.04] 0.017
199, 0.006 0.023 0.014
1991 0.006 0.033 0.015

Locations used for 1969 - 1973 were D] on-site, D2 on-site, £ on-site, F on-site and
1984 were D] on-site, D2 on-site, E on-site, f
on-site, G on-site, H on-site, | on-site, J on-site and K on-site, as applicable. 1985
- 199] locations were R-] off-site, R-2 off-site, R-3 off-site, and R-4 off-site.

G on-site.

Locations used for 1974 -

1969 data is considered to be pre-operational for the site.
be pre-operational for the JAFNPP,

7-11

1974 data is considered to



TABLE 7-11

"Y' !( ‘\ .I ) .
A D I‘“M; “\il‘t["\ i\'T}'\‘ \.f\ 'f {‘l’
N A | 4] H
}4“‘\ "‘t\‘\"!(“l h’&")

b

CUNTROI

|H(f\iil"\

< i s v v

isotope
[ Cs~137
Co~60

‘v(‘dr H‘” H; |
aXx ear
H 'I|A' ..l'i

WEISTRR S e v
S S il Tl &

19691 -
19741

197¢

1976

1977

1978

1979

1980

1981

1982

1()}3 3

1984
1985
1986
198/
1988
1989
1960
1991




TABLE 7-12

HISTORICAL ENVIRONMENTAL SAMPLE DATA
AIR PARTICULATES
Results in pCi/m3

LOCATION: INDICATOR **

O O O O O © O C
O O O O O O O O
O O O O O O C O

¢ No data available (not required prior to 1977).

** |ocations included composites of on-site air monitoring locations for 1977 - 1984,
Sample locations included R-1 through R-4 air monitoring locations for 1985 - 1991,

t 1969 data is consied to be pre-cperational fer the site. 1974 data is considered to be
pre-operational for the JAFNPP




TABLE 7-13

HISTORICAL ENVIRONMENTAL SAMPLE DATA

AIR RADIOIODINE

Y e S TN SR ) SIS P SRR L S S i 1A B ISR MR SO CO St
LGCATION CONT.

= e e o AT |0 ot - b i e B e ST ] T 8

Isotope lodine~131

Year Max

19691




TABLE 7-14

HISTORICAL ENVIRONMENTAL SAMPLE DATA
AIR RADIOIODINE

Re 1ts in pCi/m’
LOCAT1. INDICATOR *

Isotope lodine~131

Year A Max,

Locations used for 1976 - 1984 were D]l on-site, D2 on-site, £ on-site,

F on-site, G on-site, H on-site, | on-site, J on-site and K on-site, as applicable
Locations used for 1985 - 199] were R-]1 off-site, R-2 off-site, R-3 off-site, and R-4
off-site.

No results - [-13] analysis not required.

1969 data is considered to be pre-operational for the site. 1974 data is considered to
be pre-operational for the JAFNPP,

7-15
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TABLE 7-15A

HISTORICAL ENVIRONMENTAL SAMPLE DATA

ENVIRONMENTAL TLD

P oy @ b e L A ML e S TSR
LOCATION CONTROL

LR

Max




e ek S LA LR

TABLE 7-158B

HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD
Results in mrem per standard month

LOCATION: RETS CONTROL **

Year Min. Max. Mean

' Preopt
1970
1971
1972
1973
19741
1975
1976
1877
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

"

* *

-
Py

N 0 N N N © ©
on
&S B
~ B W

~d
g ¢

o U O
W H» U o

o
o b O

L»JO&-CDGJ?\)G)N'\J-——&O.CD\J\J

o

o W N W

W W N B B U & B b W w W w W b W b o NN NN
00 »= B N W B N OO »e

O N O CC O " & N O O U 0 w W
Ut OO OO N DYDY
B D DB U OO DD B D WU

o

. Deta not available
** 7LD #14 and 49 (RETS Control Locations).

{ 1969 data is considered to be pre-operational for the site, 1974 data is considered to
be pre-operational for the JAFNPP

717
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TABLE 7-16A

HISTORICAL ENVIRONMELTAL SAMPLI

ENVIRONMENTAL TLD

¥

LOCATION S1TE BOUNDARY

Max




TABLE 7-168B

HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD

Results in mrem per standard month

LOCATION: OFF-SITE SECTORS **

W w N W e &

" Data not available (not required prior to 1985),.

**  TLD locations initiated in 1985 as required by the New Technical Specifications.
Includes TLD numbers 88, 89, 90, 81, 92, 93, 94 and 95.

T 1969 data is considered to be pre-operational for the site. 1974 data is considered to
be pre-operational for the JAFNPP

7-19
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TABLE 7-16C

HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD
Resu'lts in mrem per standard month

N W N W w N W

» Data not available (not required prior to 1985).

** TLD locations initiated in 1985 as required by the New Technical Specifications.
Includes TLD numbers 15, 56, 58, 96-105, 108 and 109, which are located near critical
resiaences and populated areas near the site.

t 1969 data is corn:cidered to be pre-operational for the site. 1974 data is considered to
be pre-operational for the JAFNPP.

7-20



TAcLe 7-16D

HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD

mren :,;r -v__"‘f<'

LOCATION: ON-SITE INDICATOR

s E T T T e P e FEE

Min.

g T

Max.
Preopt Y . T
1970
1971
1972
1973
19741
1975
1970
1977
1978
1979
1980
1981
1982
1913
1934
1985
1986
1987
1988
1929
1990
1991
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TABLE 7-16E

HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD
Results in mrem per standard month
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t'n data available.

Includes TLD numbers 8, 9, 10, 11, 12 and 13 (off-site environmental air monitoring
locations).

1969 data is considered to be pre-operational for the site. 1974 data is considered to
be pre-operational for the JAFNPP.



TABLE 7-17

HISTORTIC .. ENVIRCNMENTAL SANMPLE DATA
MILK
Resu

|
(SN

* %

LOCATION: CONTROL

T S e T T IR

Isotope | Cs-137 |

Year | : Max. Mean

a— TP E———
19691 . '
19741 ' ;
1975 . .
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

—————




TABLE 7-18

HISTORICAL ENVIRONMENTAL SAMPLE
MILK
Results in pCi/liter

LOCATION: INDICATOR **

| Isotope Cs-137

Year in. Max.
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Locations samplied were availablz downwind locations within ten miles with high
deposition potential.

-
*

No data available (control samples not r.-uired).

1969 data is consied to be pre-operational for the site. 1974 data is considered to be
pre-operational for the JAFNPP.
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TABLE 7-19

HISTORICAL ENVIRONMENTAL SAMPLE DATA
FOOD PRODUCTS tf
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Max.
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TABLE 7-20

HISTORICAL ENVIRONMENTAL SAMPLE DATA
FOOD PRODUCTS tt
Results in pCi/g (wet)

LOCATION: INDICATOR *

—

=

Isotope Cs-137

Year Min. Max. Mean
1969f 7_ * * *x
19741 0.04 0.34 | 0.142
1975 <MDL <MDL <MDL
1976 <MDL <MDL <MDL
1977 | <MDL <MDL <MDL
1978 0.01 0.01 0.91
1976 <LLD <LLy <LLD
1980 0.004 0.060 0.033
1981 <LLD | <LLD <LLD
1982 <LLD <.LD <LLD
1683 <_LD <LLD | <LLD
1984 <LLD <LLD <LLD
1985 0.047 0.047 0.047
1986 <LLD <LLD <LLD
1987 <LLD <LLD <LLD
1988 0.008 0.00c 0.008
1989 0.011 0.011 0.011
1990 <LLD <LLD <LLD
1991 0.039

Indicator locations were available downwind locations within ten miles of the site and
with high deposition potential.

No data available (control samples rot required).

196% data is considered to be pre-operational for the site. 1974 data is considered to
be pre-operationz] for the JAFNPP.

Data comprised of broadleaf and non-broadleaf vegetaion (1976-1984). Data comprised of
broadleaf vegetation only [1985-1991).
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JAMES A. FITZPATRICK N.P.P.

FISH Cs-137
Figure 8.1
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JAMES A. FITZPATRICK N.P.P.
SURFACE WATER TRITIUM

Figure 8.2
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JAMES A. FITZPATRICK N.P.P.
AIR PARTICULATE GROSS BETA
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JAMES A. FITZPATRICK N.P.P.
AIR PARTICULATE GROSS BETA

Figure 8.4
0.025
0.02
0.015|
i 0.01
0.005 |
|
i |
0 t z o L = 2 -
1 3 5 - 3 9 " 13 16
2 4 o 8 10 12 14 18
WEEK #

- B " DICATOR © CONTROL



, U

: _— : Faod
r -
. :

Y

JAMES A. FITZPATRICK N.P.P.
AIR PARTICULATE GROSS BET

: i , i i
"o B EEESEEEE S
2 " E B EEEEEREGEREEGZE
. EEBEEEREREEREEERERGE
. 2 8 & i - N E BB .
'.“'.';‘x,
?":‘::‘.11:‘,5:4_
‘. B B 5 B B B B BE B B B B OB
i, | . i i i i i ! i : i :
”7?’::114'.::',“j
39 43 45 47 49 51

41 %
38 40 42 44 46 48 50 52

WEEK #

pCi/m3 Figure 8.5
0.035

0.03 |

0.025

0.015

!
IR TV

0.01

MITPARRIA AW

AV

0.005!

FUSFVANARASER VAN FRAR VWAV Y

ERAVAARAAAMAIA MR VANANAARW |
PRI VAV

RS AAAAY

AT Y

27 29 31 33

- B NDICATOR [ I CONTROL




JAMES A. FITZPATRICK N.P.P.
AIR PARTICULATE COMPOSITE Cc-60

Figure 8.8
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JAMES A. FITZPATRICK N.P.P.
AIR PAPTICULATE COMPOSITE Cs-137 E
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Figure 8.7
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JAMES A. FITZPATRICK N.P.P.
AIR 1-131

Figure 8.8
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JAMES A. FITZPATRICK N.P.P.
MILK Cs-137

Figure 8.9
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JAMES A. FITZPATRICK N.P.F.

MILK 1-131
) Figure B.1C
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JAMES A. HTZPATRICK N.
TLD DATA

Figure 8.11
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9.0

9.1

9.2

9.3

QA/QC PROGRAM
PROGRAM DESCRIPTION

The JAFNPP Radiological Effluent Technical Specifications require that a summary
of the results for participation in the Interlaboratory Comparison Program be
included in the Annua. Radiological Environmental Operating Report. Reference
samples obtained from the US Environmental Protection Agency (USEPA) Cross
Check Program are analyzed by JAFNPP Environmental Laboratory. Sample media
analyzed for the intercomparison program includes those which are routinely
obtained as part of the site radiological environmental monitoring program.

Sample results are compared to the USEPA reference results for accuracy and
precision. The USEPA reports results in terms of normalized deviations from a
known value (NDKV). Interlaboratoiy results are acceptable by the USEPA if the
laboratories NDKV is between plus three or minus three for each sample.

PROGRAM RESULTS

The performance of the laboratory was acceptable in 1991. 40 out of 41 USEPA
Cross Check Program samples analyzed at the site Environmental Laboratory were
within three normalized ceviations. All eight samples analyzed by the program
vendor laboratory were acceptable. Specific results for the USEPA Cross Check
Program are presented in Tables 9-1 through 9-4 in this section.

NONCONFORMITIES

9.3.1 One USEPA Cross Check sample analyzed by the site Environmental
Laboratory was outside three normalized deviations. The sample, QA-
91-103, was a gamma in water sample analyzed for Co-60, Zn-65, Ru-
106, Cs-134, Cs-137 and Ba-133. Five isotope activities reported were
within two normalized deviations, while the Ru-106 activity was -4.04
normaliized deviations.

The USEPA known activity for Ru-106 was 199+20 pCi/l. JAF
reported activities were 166 =36, 161 15, 13022 pCi/l for an average
of 152 pCi/l.

9-1
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QA 91-016 | WATER

TABLE 9-1
USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

Gross BETA ANALYSIS OF AIR PARTICULATE FILTERS (PCI/FILTER)
Gross Beva AnNaLYSIS OF WATER (pCr/LITER)

JAF ENV EPA
ID NUMBER | MEDIUM ANALYSIS RESULT
(2)

QA 91-025 | FILVER

QA 91-033 WATER

QA 91-035

QA 91-086 | FILTER

QA 91-099

QA 91-112

9.3



TABLE 9-2
USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

RITIUM ANALYSIS OF WATER (PCI/LITER)

| JAF ENV | | | JAF S e
DATE |10 NUMBER | MEDIUM | ANALYSIS |  RESULT | RESULT | NDKV
| | (1) (2) | (5)
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TABLE 9-3
USEFA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

IooiNeE AnaLYSIS OF WATER (PC1/LiTer) AnND MiiLk (PCI/LITER)

JAF ENV JAF EPA

DATE | ID NUMBER | MEDIUM | ANALYSIS RESULT RESULT NODKV
i (1) (2) (5)




TABLE 9-4
USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

GAMMA ANALYSIS OF MIiuxk, WaTer (PCI/LITER)
AND AIR PARTICULATE FILTERS (PCI/FILTER)

| JAF ENV | | | JAF
DATE | ID NUMBER | MEDIUM | ANALYSIS |  RESULT

EPA
RESULT

|
i
|
1

(1)
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TABLE 9-4 (Continuen)
USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY

INTERCOMPARISON STUDY PROGRAM

GAMMA ANALYSIS OF MILk, WATER (PLI/LITER)
AND AIR PARTICULATE FILTERS (PCI/FILTER)

JAF ENV JAF EPA
ID NUMBER | MEDIUM ANALYSIS RESULT RESULT

QA 91-034

QA 91-062

QA 91-086 | FILTER
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TABLE 9-4 (Continuep)
USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY

INTERCOMPARISON STUDY PROGRAM

GaMMA AnNALYSIS OF M1k, WATER (PCI/LITER)
AND AIR PARTICULATE FILTERS (PCI/FILTER)

JAF ENV | | | JAF | EPA |
| ID NUMBER | MEDIUM | ANALYSIS RESULT | RESULT | NDKV
: (2) | (5)

T - — T e - ~ - = = ——— — —_ ~
A Q110 1 1 / TaPA 1 1;,
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DATE

10/91

(1)
(2)
(3)
(4)
(5)

TABLE 9-4 (Continuep)
USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY

INTERCOMPARISON STUDY PROGRAM

GamMA ANALYSIS OF MriLk, WATER (PCI/LITER)
AND AIR PARTICULATE FILTERS (PCI/FILTER)

JAF ENV JAF EPA |
ID NUMBER | MEDIUM | ANALYSIS RESULT RESULT NDKV
(1) (2) (5)
QA 91-112 | WATER Co-60 19+2(3) 2045 -0.46
1843
19+2
Cs-134 g+2(3) 1045 -0.69
73
9+1
Cs-137 12+2(3) 11:5 0.92
1743
1242

I+

Results reported as activity + the error (1 sigma).

Results reported as activ'*y + the standard deviation of the error.
Analyzed at the site Environmental Laboratory.

Analyzed at a vendor laboratory.

NDKV is the Normalized Deviation from Known Value as determined by the

EPA. Values within the range of +3 and -3 indicate acceptable
results.

9.9



1.0

2.0

APPENDIX A

ENVIRONMENTAL RADIOLOGICAL ASSESSMENT
OF THE
MARCH 18, 1991 RELEASE OF RADIOACTIVE MATERIAL

INTRODUCTION

Appendix A has been added 10 the 1991 Radiological Environmental Operating Report
to provide data and an environmental assessment relative to the March 18, 1991
accidental relcase of radioactive material to the environment. This appendix contains
a description of the Radiological Environmental Assessment Plan implemented,
summary tabies of sample results for important environmental sample media, an
evaluation of the sample results and the dose to man assessm~n'. Analvtical results are
provided for sam.ples collected beyond the protected (2 . * “ity; urcas of the site between
March 16, 1991 and May 15, 1991. A number of the sample media were collected as
part of the routine Environmenta) Surveillance Program. These routine sample results
can be found in Section 6.0 of the Radiologica® Environmental Operating Report.

OVERVIEW

Following the radiological eveats of March 18, 1991, a Radiological Environmental
Assessmient Plan (REAP) was implemented. The Radiological Environmental
Assessment Plan was implemented to provide a systematic approa “h for determining the
radiological conditions at the FitzPatrick site and the radiologicai impact off-site. The
specific objectives of the plan were to:

o Determine the amount of radioactive m.ierie] that was released off-site.

o Determins the extent and levels of radivlogical contamination on-site and
- fesite.
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o Evalueie the radiological impact off-site to the general public in terms of
dose 10 man from environmental pati.ways

o Provide environmental data and assessment for the restoration of
contaminated areas of tie site specifically the grounds and plant storm
drainage system,

To meet the « sjectives of the REAP an Environmental Sampling and Analysis Program
was conducted. This program was ~omprised of collecting appropriate environmental
samples, analyzing the samples io environmental levels and evaluating the analytical

results,

METHODOLOGY

Due to the nature of the release, the REAP focused on three specific areas:

1. Aquatic pathways (off-site)
0 Drinking water
o Lake water
o Firh

0

& Terrestrial Pathways (off-site)

0 Airborne radioactivity
o Direct radiation

o soil
3. JAF Site Environs (on-site)
o Soil
o Nadiation instrumentation surveys

Shoreline sediment
Bottom sediment

Airborne radioactivity



!

4.0

4.1

SAMPLES COLLECTED AND ANALYTICAL RESULTS

The samples that were collected and analyzed to ussess the levels of radioactivity that
was potentially present in the environment are described below. The 1 amber and types
of samples collected are summarized in Table 1. The specific analytical results are
provided in Table 2 and in the 1991 Radiological Environmental Operating Report.
Sample locations are keyed to the map provided as Figure 1.

Aquatic Pathways (off-site)
a Drinking Water

The Oswego City water supply was sampled and aralyzed to determine if
radioactive material was present in the water supply. Samples were collected
from the water filtration plant on a routine basis from 03/20/91 to 04/24/91.
Samples were taken from both the treated and untreated process streams at the
treatment plant. In addition, samples were collected from supply points within
the distribution system including the JAF city water supply.

The analytical results for all of the drinking water samples collected showed no
presence of radioactive material above natural background.

b. Raw Lake Water

Raw lake water samples were collected from a number of sample locations
which included:

JAF Inlet Canal

JAF Discharge Canal

9 Mile Point Unit No. 1 Inlet Canal
Lake Shore Grab Samples

© 0 © C©

These samples were collected to measure the possible levels of radioactive
material in lake water in the vicinity of the site. Because the respective inlet
canals for the power plants draw a significant amount of cooling water from
Lake Ontario, samples from these locations are considered to be representative
of raw lake water., Shoreline grab samples are considered to be more
representative of the near shore water column.

A-3



The analytical results for all of the raw lake water samples collected showed no
presence of radioactive material above natural background.

Lake Ontario Fish

To evaluate impact of the release on the fish pathway, a number of fish samples
were collected and analyzed. Gill nets were used tc collect game fish
specimens. The nets were set weekly, weather permitting, in the off shore
vicinity of the plant and near the Oswego Harbor. Game fish samples were also
collected daily, when available, from the JAT and 9 Mile Point Unit #1 intake
traveling screen fish collection baskets.

The analytical results for all the fish samples collected and analyzed as part of
the REAP showed no presence of radioactive material associated with the
release. A number of the fish samples did show the presence of Cs-137. The
presence of Cs-137 in the fish is the result of cesium deposited in the
environment from past atmospheric nuclear weapons testing. The levels of Cs-
137 measured in the fish sampies is consistent with concentrations measured in
fish samples collected in previous years as part of the rontine Radiological
Environmental Operating Report.

Lake Ontarie, Shoreline Sediment Samples

Shoreline sediment samples were collected once per week for four weeks.
Samples were co.iected at a total of nine locations east and west of the site.
Sample locations weie selected based on he availability of sediment for
sampling.

The analytical results for the shoi ¢line sediment samples showed no detectable
quantities of radioactive material above background with the exception of Cs-
137. As noted for the fish samples, the presence of Cs-137 in these samples is
the result of fallout from past atmospheric nuclear weapons testing and is
documenied in the annual Radiological Environmental Operating Report for
the plant.
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Bottom Sediment

One series of four bottom sediment samples was coliected. The samples were
collected approximately 50 to 100 fi. offshore from the FitzPatrick Plant. The
samples were taken to determine if there was a build up of radioactive material
in the near shore area.

The analytical results showed no detectable quantities of radioactive material
above background with the exception of Cs-137 and Co-60, The levels of Cs-
137 and Co-60 are within the range of documented historical results and are not
attributed to the release.

4.2  Terrestrial Pathways

Soil

Approximately 77 soil samples were collected around the site to determine to
what extent the radioactive material released was deposited. Samples were
taken in areas of known deposition and at the site perimeter areas along
roadways and other areas of potentia! contamination.

The soil sample results showed that no radioactive material associated with the
release was deposited on soil beyond the protected (security) area, and are nct
included in the tables in this report,

Airborne Radioactivity

As part of the routine Environmental Moniioring Program, the site maintains
a network of environmental «ir monitoring stations. These stations are
equipped to collect representative samples of airborne radioiodine and airborne
particulates. Samples from these monitoring stations are collected on a weekly
basis as part of normal surveillance schedule. Samples from the off-site
environmental air monitoring stations were collected on March 19th and the on-
site air monitoring samples were collected on March 20th.  Collections
continued as routinely scheduled.



None of the air monitoring samples showed deteciable concentrations of
radioactive material associated with the elease. The results for the air
sampling program are presented on Table 6-5 through 6-9 of the 191
Radiological Environmental Op- . ating Report.

Direct Radiation

Thermoluminescent Dosimeters (TLDs) are used to measure direct radiation
(gamma dose) in the environment. TLDs are located on-site and at the site
boundary. Additional TLDs are located off-site. The badges were collected
during the last week of March and sent te a contractor lab for processing. The
results for the first quarter TLD badges showed no significant increase in
radiation exposure beyond the site boundary. The TUD results for 1991 in
general are consistent with previcus years. A deteiled description of TLD
_aonitoring programs can be found in Section 3.0 of the 1991 Radiological
Environmental Operating Report. Specific results for the 1991 TLD program
can be found in Table 6-10 also in the same repor.

4.3 JAF Site Environs

d.

Parking Lot/Site Drainage

Samples were taken from the site outfall of the two main drainage ditches.
These drainage ditches receive most of the storm run-off at the site. These
samples were collected to evaluate the presence of radioactive maieri~! in the
storm water run-off from the site.

The analytical results for the samples collected from the site drainage ditches
verified that radioactive material was rot contained in the run-off from the site.
Results for these samples are included in this report in Table 2.

Radiation Instrument Surveys

Radiation instrument surveys were performed within the exclusion area of the
site. The exclusion areas of the site are outside the protected (security) area
and are accessible to the general public on a limited basis. The portion of the
FitzPatrick site included in the assessment was encompassed by the Lake
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Ontario shore line on the north, Lake Road on the south, the Niagara
Mohawk/NYPA property line on the west and the Training Building access
roed on the east. Surveys were made along every 200 ft. of road frontage.
Surveys were also taken within each 200 ft, x 200 ft. section of paved parking
lot rrea.

The survey results for the exclusion area showed that no measurable levels of
radiation above background were detected outs.de the protected (security) area
of the site. Results for these surveys are not included in this report.

DOSE EVALUATION

Dose calculations were performed using the estimated release activity of 5.15 E-2 Ci.
A computer dispersion mode' was used to determine the dilution factors for the
exposure pathways of interest. The calculations included spacial and temporal averages
representing cof....uous exposure over a three month period and the corresponding
mean water concentrations. The primary dose analysis was based on the plaats Off-Site
Dose Caleulation Manual (ODCM) methodology. The environmenial pathways of
interest were the drinking water pathway and the fish consumption pathway. The
potential exposure to the maximally-exposed individual as a result of the release of
material to the lake, was calculated to be as follows:

Drinking Water )
Infant Liver 0.0026

Fish Consumption

TABLE REFERENCE. MEMORANDUM. mc 91007, GOR-91.044 ASSESSMENT OF THE RADIOLOGICAL

LEASE OF RANIOACTIVE LIQUID TO LAKE ONTARIO,
DATED JUNE 27, 1991
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6.0

7 .o

71

72

It is obvious by the magnitude of the dose to man that the radiological impact of the
release to the lake is insignificant. The sampling and analysis of environmental samples
of lake water, drinking water supply and fish population further demonstrates the lack
of dose to man from the release and support the validity of the zalculations. It can be
seen from the calculation and supporting environmental pathway sample results that the
doses are well below the regulatory guidelines and limits and are only a small fraction
of the annual dose to man resulting from ratural background radiation.

CONCLUSION

The e¢nvironmental assessmenmt of the radiological release on March 18, 1991, was
impiemented to determine the impact of the event on the environment and the resulting
dose 10 man. An evaluation of the results indicates that there was no significant impact
to the off-site environment. The radiological surveys show that there was no wide
sprcad contamination. The majority of the radioactive material which was released from
the plant was confined to the area adjacent to the building structures. The release of
radicactive material to Lake Ontario was the major impact te the local environment.
The resulting dose to man from this release is calculated to be 0.057 inrem 1o the whole
body (adult) and 0.12 inrem to the liver (teen). These calcuiated doses are very small
and of little significance when compared to the annual whole body dose rate of
approximately 60 mrem per year from natural background radiation.

FIGURES AND TABLES

Table 1 - Sample Collection Summary Table

This Table lists the types of samples that were collected as part of the Environmental
Assessment Plan. Also listed are the number of samples collected and the map location
number as illustrated on Figure 1.

Table 2

‘l'able 2 contains the analytical results for the off-site samples collected as part of the
REAP implementation,




Figure 1 - Sample Location Map

This map illust .tes the locations of the off-site samples including; bottom sediment,
water, shoreline sediment and 4ir mao.adtoring stations. Samples collected within the site
boundary are not noted on the map due to the scale. Maps illustrating the locations of
the on-site wir monitoring stations and the TLI locations ¢can be found in Section 3.3

of the Radiological Environmental Operating Report
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TABLE 1

ENVIRONMENTAL SAMPLE SUMMARY
FROM: HMarch 12, 1991 TO0: May 15, 1991

SAMPLE TYPE SAMPLE DESCRIPTION NUMBER OF SAMPLES

Water (Off-site) JAF Inlet Canal Samples 6
JAF Discharge Canal Daily Composite 15
City MWater Samples 37
NMP 1 Inlet Canal Samples ] 16
Shoreline Grab les | 4
Site Drainage Sampies ; 24
TOTAL: 112

Fish (Off-site) JAF Quadrant 25
NM?P Quadrant | 18

Oswego Harbor Quadrant 2
TOTAL: &5

oV

Shoreline Langs Beach

Sediment Bible Camp

NMP-1 Shoreline

Sunset Beach

Shore Oaks Drive Beach
Dempster Beach

Ramona Beach

Slekirk Shores Beach
Rainbow Shores Beach

B B B B0

a)

Bottom JAF Quadrant
Sediment

Air Samples JAF Air Monitoring Stations: On-site
Off-site

NS = Not Specified
* =« Figure 1



DATE: 03/20/91

LOCATION: JAF Inlet
Canal (04k)

<6.62E-8

TABLE 2

CONCENTRATIONS OF GAMMA EMITVERS
IN JAF INLET CANAL WATER SAMPLES

Resuits 1N Units ofF pCx/mi + 1 Sicma

DATE: 03/21/91

LOCATION: JAF Iniet
Canal (D4&k)

DATE: 03/22/91

LUCATION: JAF Inlet
Canal (04k)

DATE: 03/23/91

LOCATION: JAF Inlet
Canal (04k)

DATE: 03/24/91

LOCATION: JAS inlet
Canal (G&k)

<9.08E-3

.10E-9

.21E-9

.87E-9

.49E-8

.65E-8

.69E-9
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TABLE 2 (ContIinuep)

CONCENTRATIONS OF GAMMA EMITTERS
IN JAF INLET CANAL WATER SAMPLES

ResuLTs IN Units oF pCx/me + 1 Sigma

DATC: 03/25/91 DATE: 03/26/91 DATE: 03/27/91 DATE: 03/28/51 DATE: 03/29/91

LOCATION: JAF Inlet |LOCATION: JAF Inlet |LOCATION: JAF Inlet |LOCATION: JA” Inlet |LOCATION: JAF Inlet

Canal (04k) Canal (04k) canal (08k\ Canal (04k) Canal (04k)
Cr-51 <9.81E-8 <6.89E-8 <7.97€-8 <6.43E-8 <1.07€-7
> 8 cs-134 <1.56E-8 <7.57E€-9 <1.37¢-8 <8.16£-9 <1.73E-8

o

Cs-137 <1.51€-8 <8.23E-9 <i.19€-8 <9.20£-9 <1.40€-8
Co-58 <1.58E-8 <7.76E-9 <1.10E-8 <7.45E-9 <1.39€-8
Mn-54 <1.11E-8 <€.86€-9 <1.02€-8 <6.86E-9 <1.35€-8
Fe-59 <1.40€-8 <1.57E-8 <2.25€-8 <1.36€-8 <3.58€-8
In-65 <8.21E-8 <1.53E-8 <3.1/£-8 <1.76E-8 <3.61E-8
Co-60 <2.376-8 <1.32-8 <1.23E-8 <8.87E-8 <1.86E-8




TABLE 2 (Comtrisuep)

CONCENTRATIONS C~ GAMMA EMITTERS
IN JAF INLET CANAL WATTR SAMPLES

ResuLTs IN Univs ofF pCi/me + 1 Sicma

OATE: 03/30/91 DATE: 03/31/91 DATE: 03/03/91 DATE: 04/10/31 DATE: 04/17/91
ISOTOPE |LOCATION: JAF Inlet |’ OCATION: JAF Inlet |LOCATION: JAF Inlet |LOCATION: JAF Infet |LOCATION: JAF Inlet
Canal (04k) Canal (04k) Canal (04k) Canal (04k) Canal (04k)
Cr-51 <1.09€E-7 <6.81E-8 < *3E-8 <9.37E-8 <6.55E-8
> Cs-134 <1.73E-8 <].06E-8 <9.68E-9 <].14Et-8 <1.03E-8
o
Cs-137 <1.40E-8 <B.64E-9 <7.95E-9 <1.30E-8 <7.40E-9
Co-58 <].39E-8 <9 36E-9 <7.75E-9 <1.00E-8 <9 _B4E-§
Hn-54 <1.19E-8 <9.5%E-¢ <7.86E-9 <1.21£-8 <6.33E-9
Fe-59 <3.40E-8 <1.61E-8 <1.83E-8 ¢1.90E-8 <1.97€-8
In-65 <3.82t-8 <2.23t-8 2.06E-8 <3.50¢t-8 <2.66E-8
Co-60 <].08E-8 <1.02E-8 <B.86E-9 <1.52¢E-8 <7.18BE-9

I R R NN AR W R EE A G R TR S B R - G e .



TABLE 2 (ConTInuvED)

CONCENTRATIONS OF GAMMA EMITTERS
IN JAF INLET CANAL WATER SAMPLES

Resurts IN Units oF pCri/mu + 1 Sigma

DATE: 04/25/91

ISOTOPE | LOCATION: JAF Intet | (BLANK)
canal (04k) |

R

<6.67E-8

<9.62E-

1454

<9.08E-

“8.65¢t-

<5.93E-

<1.73t-

<]1.75kE-

<].02¢E-




DATE: 03/21/91

TABLE 2 (ConTINUED)

co~"

TRATIONS OF GAMMA EMITTERS
IN JAF DISC.. -7 ©ANAL DAILY COMPOSITE WATER SAMPLES

RESUL. > IN UniTs oF pCx/mL + 1 Sicma

DATE: 03/22/91 DATE: 03/24/91 DATE: 03/27/91 DATE: 03/27/9:
1SOTGPE |* NCATION: JAF Disch. |LOCATION: JAF Disch. |LOCATION: JAF Disch. |LOCATION: JAF Disch. LOCATION: JAF Disch.
: Canal Canal Canal Camal Canmal
Comp. (05g) Comp. (05g} Comp. (05q)
Cr-51 <5 .BSE-8 <1.11E-7 <6.36E-8 <6.87€-8 <6.52E-8
3: Cs-134 <1.13€-8 <1.37¢-8 1.07E-8 <1.11€-8 <1.306-8
W
Cs-137 <8.41E-9 <1.35¢-8 <8.56E-9 <8.41E-9 <7.68E-9
Co-58 <7.88E-9 <1.70£-8 <9.19€-9 <8.93-9 <6.51E-9
Mn-54 <9 .06E-9 1.20€-8 <8.62E-9 8.55E-9 <1.08€-8
Fe-59 <1.57E-8 <3.056-8 <].84E-8 <1.92¢-8 <2.18E-8
71-65 <2.30E-8 <3.83E-8 <1.60E-8 <1.956-8 <2 .42(-8
Co-60 <1.026-8 <2.05E-8 <1.02E-8 <1.0zE-8 <1.15€-8




I1SOTOPE

TABLE 2 (ConTiINUVED)

CONCENTRATIONS OF GAMMA EMITTERS
IN JAF DISCHARGE CAI'AL DAILY COMPOSITE WATER SAMPLES

ResuiLTs InN Units oF plr/mi ¢ i

S1GMA

m-_ﬁ

DATE: 03/29/91

LOCATION: JAF Disch.
Canal
Comp. (05g)

| pATE: 03731781

LOCATION: JAF Disch.
Canal
Comp. (05g)

DATE: 04/02/91 iOATE:

LOCATION: JAF Disch %LOCATION:
Canal !
Comp. (05g) g

3
- ——— et e

|

S S N

04/08/91

JAF Disch.
Canal

DATE: 04/08/%1

LOCATION:

S CRNUES——— S

%
4
i
z
!
|

|
|
v ——— S —————p——




TABLE 2 (ConTINUuED)

CONCENTRATIONS OF GAMMA EMITTERS
IN CITY WATER SAMPLES

ResuiTs IN Unzvs oF 1Cx/me + 1 Sicma

DATE: 03/22/91 DATE: 03/22/91 DATE: 03/23/81 DATE: ©3/23/91

ISOTOPE | LOCATION: Oswego LOCATION: Oswego LOCATION: JAF STP LOCATION: Oswego
City Water City Water City Water ity Water
Treated (Zic) Raw (Z1b) Tap (Q7m) Raw (Z1b)

i

i
J
i
i
4
?
4
]
!
!
c
H
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DATE: 03/24/81

LOCATION: JAF STP
City Water
Tap (G7m)

.90E-8

TABLE 2 (ConTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN CITY WATER SAMPLES

ResuLrs InN Units ofF pCr/mL + 1 Sicma

DATE: 03/24/51

LOCATION: Oswego
City Water
Raw (Z1b)

41E-8

DATE: 03/24/91

LOCATION: Oswego
City Water

Treated (Zlc)

<6.81E-8

DATE: 03/25/91

LOCATION: JAF STP
City Water
Tap (G7m)

.14E-8

DATE: 03725791
LOCATION: Oswego

City Waler
Treated (7ic)

<65.42E-8

.9SE-9

.52E-8

<1.13E-R

<B.99t-

.B9E-9

A9E-

<9.08E-

<7 .40E-

11E-

.64E-




v

DATE: 03/25/81
LOCATION: Oswegc

City Mater
Raw (Z1b)

<7.70E-8

TABLE 2 (ConTInuEeD)
CONCENTRATIONS OF GAMMA EMITTERS

IN CITY WATER SAMPLES

ResuLts In Units oF pCr/mu + 1 Sigma

DATE: 03/26/91

LOCATION: Oswego
City Water

DATE: 03/26/91

LOCATION: JAF “TP
City Water
Tap (Q7m)

DATE: J3/26/91
LOCATION: Oswego

City Water
Treated (Iic)

<6.46E-8

DATE: 03/27/91

LOCATION: JAF STP
City Mater
Tap (Q7m)

<1.25E-8

<].04E-8

.19€-8

<9.08£-9

.11E-8

17E-9

.17€-8

.30E-9

.91E-8

.T4E-8

A7E-S

04E-3

.23E-8

.02E-8




DATE: 03/27/9i

LOCATION: Oswege
City Water
Treated (Iic)

TABLE 2 (ConTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN CITY WATER SAMPLES

ResuLTs IN Units oF pCr/mu

DATE: 03/27/91

LOCATION: Oswego
City Watev
Raw (Zib)

DATE:

LOCATION:

03/2

7/91

JAF STP
City Water
Tap {Q7m)

1 Sigma

DATE: 03/28/%1

LOCATIIN: Oswego
City Mater
Treated

{Zic)

DATE: 03/28/9]

LOCATION: Oswego
City Water
Raw (Z1b)

e i e S

8 ISF R




DATE: 03/29/91

LOCATION: JAF STP
City Water
Tap {Q7m)

TABLE 2 (ConTInueD)
CONCENTRATIONS OF GAMMA EMITTERS

IN CITY WATER SAMPLES

ResuLTs 1N Units ofF pCr/me + 1 Sicma

DATE: 03/29/91

LJCATION: Oswego
City Water
Raw (21b)

DATE: 03/29/91

LOTATION: Oswego
City Water
Treated (Zlc)

DATE: 03/30/91

LOCATION: JAF STP
City Water
Tap (Q7m)

DATE: 04/03/91

LOCATION: Oswegc
City Water )}
Raw (Z1b)

Cr-51 <6.13E-8 <9.57€-7 <5.88E-8 <9.21E-8
> 8 Cs-134 <1.05t-0 <1.12E-8 <8.16E-9 <9.21E-9 <]1.29¢-8
2

Cs-137 <9.72E-9 <]1.04E-8 <6.79E-9 <8.96E-9 <1.51E-8

Co-58 <9.54E-9 <8.67E-9 <7.13E-9 -<I.IBE-8 <1.53E-8

Mn-54 <].08t-8 <1.03t-8 <]1.09¢E-8 <1.33E-8 <1.28E-8

FQ*SQ\ <1.75t-8 <2.04E-8 <1.76E-8 <1.21E-8 2.30E-8

In-6% <2.67E-8 <i.59E-8 <].87E-8 <2.55E-8 <3.]14E-8

Co-60 <1.26t-8 <].26E-8 <1.05E-8 <i.37E-8 <2.21t-8




DATE: 04/03/91

LOCATION: Oswego
City Mater
Treated (Zlc)

TABLE 2 (Convinuep)
CONCENTRATIONS OF GAMMA EMITTERS

IN CITY WATER SAMPLES

Re~uLTs IN Units ofF pCr/me + 1 Sicma

DATE: 04/11/91

LOCATION: Oswego
City Water
Raw (I1b)

DATE: 0a/11/¢1

LOCATION: 0.wego
City Water
T-2ated (Zic)

DATE: 04/17/91

LOCATION: Oswego
City Water
Treated (Zic)

DATE: 04/17,91

LOCATION: Oswego
City Water
Raw (Z1b)




TABLE 2 (ConTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN CITY WATER SAMPLES

ResuLTs IN Units oF pCr/mi + 1 Sicma

DATE: 04/24/91 DATE: 04/24/91

ISOTOPE | LOCATION: Oswego LOCATION: Oswego
City wWater City Water
Raw (Z1b) Treated (Iic)




TABLE 2 (ConNTINUED)

CONCENTRATIONS OF GAMMA ENITTERS
IN NMP-1 INLET CANAL WATER SAMPLES

ResuLTs IN Units oF pCr/me : 1 Sicma

iOlTE: 03/20/91 DATE: 03/21/81 DATE: 03/22/91 DATE: 03/24/%1

iSOTOPE ELOCATION: NMP1 Inlet |LOCATION: NMPI LOCATION: NMP1 LOCATION: NNP] LOCATION: NMPI
Canal Canal

Canal (Zla)} Canal Canal

LR
i
#,
|
:
i
:
1
}
é -
|
|
|
!
| —
|
!




TABLE 2 (ConTINuED)

CONCENTRATIONS OF GAMMA EMITTERS
IN NMP-1 INLET CANAL WATER SAMPLES

ResuLTs IN Units oF pCr/mi + 1 Sicma

DATE: 03/25/91 DATE: 03/26/91 DATE: 03/28/91 DATE: 03/23/91 DATE: 03729791

ISOTOPE | LOCATION: NMP1 Iniet |LOCATION: NMPI Inlet |LOCATION: NMP1 Inlet |[LOCATION: NMP1 Inlet |LOCATION: NMPI Inlet }

Canal (Zla) Canal (Zla) Canal (Zla) Canal (Zla2) Canal (Zia)
Cr-51 <R.SIE-8 <6.63E-8 <8.05E-8 <9.72E-8 <1.17E-7
> Cs-134 <].28E-8 <]1.03E-8 <]1.28E-8 <1.30E-8 <].76E-8
-

E Cs-137 <1.03E-8 <9.29E-9 <1.16E-8 <1.16£-8 <1.16£-8
Co-58 <1.36E-8 <9.63E-9 <].11E-8 <].16E-8 <].]2E-8
Mn-54 <6.84F-S <8.53E-9 <9.05€-9 <].22¢-8 <1.49E-8
Fe-5¢ <2.94E-8 <].65E-8 <1.91E-8 <1.93E-8 <2.0E-8
In-65 <2.36E-8 <}1.85E-8 <3.00E-8 <2 .50E-8 <2.56%-8
Co-60 <1.65E-8 <].34E-8 <]1.35t-8 <]1.76E ] <:.86f-8

i - - T OF - T S S T N T e R O . e T .-




8TV

' DATE: 03/30/91

ReEsuLTs 1. UYi1rs oF pCx/me + 1 3

TABLE 2 (Con~1nuED)

CONCEN(RATIONS OF GAMMA MITTERS
IN NMP-1 INLET CANAL WATER S’

L ad

TR AR 0 EE ==

Rt e —— . /% —
DATE: 03/31/91 lMTE: 4701791 DATE: 04/08/91 DATE: 04/15/91 ¢

LOCATION: NMP1 Inlet §

JSOTOPE |LGCATION: NMP1 Inlet [LOCATION: NMP1 1le?t ' " ATION: NMP1 Inlet | LOCATION: NMP1 Inlet
Canal (Z1la) Canal 212 ° Canal (Ila) Canal (Zla) Canal (Zla)
: S

Cr-51 <6.11£-8 <6.20E-8 <6.75E-8 <..085-7 <6.51E-8
: e

Cs-134 <].45E-8 <1.00E-8 <].28£-8 <]1.52E-8 <9 33E-8§

Cs-137 <1.11E-8 ©3.29€-9 <9 72£-9 <1.40€-8 <8.23F-9
e Co-58 <9 “‘E-9 <9.24€-9 <7.11E-9 <1.79E-8 <7.77€-9

#n-54 <% 24€-9 <9.32€-9 <1.25€-8 <1.48£-8 <9.78E-9

Fe-59 <1.96E-8 <1.76E-8 <1.61F-8 <1.50E-8 <1.67E-8

In-65% <3.22E-5 <].86E-8 <2.28E-8 (3.61E-8 <]1.97E-8

Co-60 <].47E-8 <8.07E-9 <].26E-8 <2.05E-8 <1.19E-8



TABLE 2 (ConTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN WMP-1 INLET CANAL WATER SAMPLES

R7suLTs InN UniTts of pCr/mL + 1 Sicma

DATE: 04/22/9]

(SOTOPE | LOCATION: NMP1 Inlet
Canal (Zla)

<7.14E-8

<1.03E-

62V

<].05E-

<9.16E-

<7.37E-

<1.35E-

<2.21E-

<8.85E-




0LV

DATE: 03/19/91

TABLE 2 (CownTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN SHORELINE LAKE WATER SAMPLES

ResuLTs In Uxirs ofF pCi/miL + 1 SiGma

DATE: 03/19/91

DATE: 03/20/81

~

DATE: 03/21/91

LOCATION: Lake Water |LOCATION: Lake Water {LOCATION: Lake Water |LOCATION: Lake Water

Sunset Bay Bible Camp SUNY SUNY Oswego
(Z1m) (7.7) {Zio) {110}
Cr-51 <5.89E-8 <B.51E-8 <~ 20E-8B <€.32E-8
Cs-134 <B8.70E-9 <1.57¢-8 <].16E-8 <]1.20£-8
Cs-137 <7.95€-9 <]1.33E-8 <1.07€-8 <9.72£-9
Cn-’ <6.02E-8 <].16E-8 <8.74E-9 <1.07E-8
Mn-54 <7.87E-9 <]1.22E-8B <]1.03E-9 <1.17¢-8
Fe-59 <1.67E-8 <2.71E-8 <2.18E-8 <2.38E-8
In-6% <]1.76E-8 <3.18E-8 <2.9CE-& <Z2.90E-8
Co-60 <1.05E-8 <]1.65E-8 <1.37E-8 <]1.02E-8




1SOTOPE

DATE: 03/24/3%1

LOCATION: JAF West
Boundary
Drain (Hlm)

<5.85E-8

TABLE

2 (CONTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN SITE DRAINAGE WATER SAMPLES

ResuLTs in Units oF pCi/mL + 1 Siema

DATE: 03/28/¢1

LOCATION: JAF East
Drainage
Ditch (K8p)

DATE: 03/24/91

LOCATION: JAF East
vrainage
Ditch (Q8n)

DATE: 03/25/91

LOCATION: JAF East
Drainage
pitch (G8n)

<6.98E-8

DATE: 03/25/91

LOCATION: JAF West
Boundzry
Drain (Hlm}

A —

<8.59E-8

v

<]1.0GE-8

<1.50E-

<].64E-8

<8.75E-9

<7.67E-

.19E-8

<9.16E-9

<7 .86E-

.28E-8

<9.53E-9

<B8.26¢-¢

1.26E-8

.B4E-8

<]

<]1.82E-8

.41E-8

<2.87E-8

<3.25¢t-8

<§.33E-8

.B7E-9

<1.14E-8

.65E-8
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DATE: 03/25/91

TABLE 2 (ContInuED]

CONCENTRATIONS OF GAMMA EMITTERS
IN SITE DRAINAGE WATER SAMPLES

ResuLts IN UnxTts oF pCr/mL + 1 Sigma

DATE: 03729791

DATE: 03/29/91

DATE: 03/29/91

DATE: 03/30/9i

I1SOTOPE | LOCATION: JAF kast LOCATION: JAF West LOCATION: JAF East LOCATION: JAF Cast LOCATION: JAF East
Drainage Boundary Drainage Drainage Drainage
Ditch (K8p) Drain (Hlm) bitch (K8p) Ditch (Q6n) Ditch (Q8n)
Cr-51 <7.16E-8 <5.96E-8 <6.35E-8 <].19E-7 <7.64E-8
Cs-124 <].42E-8 <1.8B3E-8 <].41E-8 <2.50E-8 <1.17E-8
Cs-137 <8.73E-9 <].04E-8 <B.4BE-9 <].40E-8 <1.01E-8
Co-58 <8.06E-9 <].I8E-8 <]1.01E-8 <]1.46E-8 <9.65E-9
Mn-54 <6.49E-9 <]1.12E-8B <9.53E-8 <].42E-8 <6.86E-9
Fe-59 <1.91E-8 <? 48F-8 1.99E-8 <3.00E-8 <].84E-8
In-65 <3.33E-8 <3.39E-8 <3.33E-8 <4 21E-8 <3.22E-8
Co-60 <]1.13E-8 (1.46E-8 <].32t-8 <2.50E-8 <].19t-8




TABLE 2 (ConTInueD)

CONCENTRATIONS OF GAMMA EMITTERS
IN SITE PRAINAGE WATER SAMPLES

ResuLts 1w Uxxts oF pCr/mu + 1 Sigma

DATE: 03/30/9! DATE: 03/30/91 DATE: 04/01/91 DATE: 04/01/91 DATE: 04,901/91
ISGTOPE |LOCATION: JAF West LOCATION: JAF East | LOCATION: JAF East |LOCATION: JAF East |LOCATION: JAF Wes
Boundary Dra‘nage Drainage Drainage Boundary
Ditch (Hlm) Ditch (K8p) Ditch (K8p) Ditch (Q8n) Drain (Him)
Cr-51 <6.07E-8 <8.95¢-8 <7.37€-8 <9.73E-8 <8.13E-8
> I Cs-134 <1.326-8 <2 .844E-8 <1.55E-8 <2.51E-8 <1.79E-8
u
Cs-137 <7.92E-9 <1.03€-8 <1.10£-8 <1.356-8 <1.42€-8
Co-58 <7.85E-9 <i.43E-8 <9.66E-9 <]1.46E-8 <1.326-8
Mn-54 <8.26E-9 <1.26E-8 <8.17E-9 <1.27€-8 <9.65€-9
Fe-59 <1.65€-8 <2.25E-8 <1.927-¢ <3.22€-8 <2.82E-8
In-63 <2.29€-8 <5.11£-8 3.82E-8 <4 40E-8 <3.80E-8
Co-60 <1.02E-8 <1.05E-8 <1.26E-8 <2.376-8 <1.39€-8
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TABLE 2 {(ConTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN SITE DRAINAGE WATER SAMFLES

ResuLTs 1IN Unzits oF pCr/miL + 1 Sicma

-~

DATE: 04/08/91 DATE: 04/08/91 DATE: 04/08/91 DATE: 04/15/91 DATE: 04/15/91
TSOTOPE | LOCATION: JAF East LOCATION: JAF East LOCATION: JAF . <t LOCATION: JAF East LOCATION: JAF East
Draina Drainage Boundary Drainage Prainage
Ditch ?:89) Ditch (Q8n) Drain (Him) Ditch (Kk8p) Ditch {Q8n)
— e e e T I e e e S T e
Cr-51 <9 .47E-8 <5.55E-8 ~.38E-8 <1.09E-7 <]1.10E-7
> Cs-134 <2.77E-8 <1.63c ~ <]1.89E-8 <3.61E-8 <2.57E-8
)
Cs-137 <1.16E-8 :1.03t-8 <]1.28(-8 <]1.51F-8 <1.70E-8
Co-58 <]1.43E-8 <8.40E-9 <1.03E-8 <1.32E-8 <].33E-8
lpﬁn-Sd <1.42E-8 <%.30E-9 <9.75E-9 <l.s2E-9 <].35€-8
Fe-59 <2.8lt-8 <].74E-8 <2 27E-8 : <3.58E-8 <2.82E-8
In-65 <4 .20E-8 <3.41t-8 <2.90t-8 <6.13L-8 <5.35E-8
I Co-60 <]1.87E-8 <]1.08E-8 <1.37E < <2.37E-8 <2.37E-8



1SOTOPE

DATE: 04/15/91

LOCATION: JAF West
Boundary
Drain (Hlm)

<6.60E-8

<].54£-8

TABLE

(CONTINUED)

CONCENTRATICNS OF GAM'A EMITTERS

IN SITZ DRAINAGE W

ResuLTs IN Unxts oF pCr/mL ¢

DATE: 05715791

LOCATION: JAF East
Drainage
pitch (K8p)

e ——— ———

<4.61E-8

e ———————————————————— ,.._4

<1.17t-8

DATE: 05/15/91

LOCATION: JwF East
D1 _inage
Ditch (Q8n)

3 SAMPLES

1 Sicma

DATE: 05/15/91

LOCATION: JAF West
Boundary
Orain (Him)




1S0TOPE

Cr-51

Cs-134

Cs-137

Co-58

2

' ‘e

TABLE 2 (CONTINUED)

3

CONCENTRATIONS OF GAMMA EMITTERS

IN FISH

ResuLTs 1IN Units oF pLI/GM ¢ 1 Sicma

L av

DATE: 03/20/91 DATE: 03/21/91 DATE: 03/21/91 DATE: 03/21/91 DATE: 03/21/91
LOCATI N: JAF (04k) LOCATION: NMp1 (Z1a) LOCATION: Oswegr LOCATION: Oswego LOCATION: JAF (Z14)
Harbor ... Harbor (1lg)
SPECIES: Lake Trout SPECIES: Lake Trout SEPCIES: Alewives SPECIES: Lake Chubs | SPECIES: Alewives
¢2.03E-1 <2.14E-1 ¢3.03E-1 3,32E-1 | ¢2.55€-]
|
et —————— SR i SR———— SN S ———
<3.22E-2 ¢<3.65E-2 4. 96 4.45¢ <5.16E-2
— —— e e ———————————— . — —_ e — L-» e —— —_— ~ — 4L—— - ——— — —_— ————————— ————
3.03E-211.06E-2 6 ¢ <4 .80t ! <4.79 <t . 46§
3.09E-2 3.931 4.55¢ é <4 13 4 06c-2
3 édé ? 4 64} 4 86 2 & 43F-2
R — - e e —e — e e
<6.17t 18¢ g 70F-2 T EQF.2
<8.33¢F 1.24¢ Of 36§
PN R T A
<4 B4E-2 5.51 6.36E-2 <4 70E-2
: 3 . & g o ! 3 . Es




ISOTOPE

PATE: 03/22/91
LOCATION: MMP1 (Z1a)

SPEC”"": Smallimouth
Bass

<2.30E-1

TABLE 2 (ConNTINUED)
CONCENTRATIONS OF GAMMA EMITTERS

IN FISH

Resurts In Univs ofF pCi/ee + 1 Sigma

e

JATE: 03723791
LOCATION: NMP1 (Zla)
SPECIES: White Perch

<6.69E-1

DATE: 03/24/81
LOCATION: NMP1 (Zla)
SEPCIES:Yellow Perch

<9.42E-1

DATE: 03724791
LOCATION: NMP1 (Z1a)
SPECIES:

Walleye

<3.00E-1

DATE: 03/25/91

LOCATION: N¥°1 (Zla)
SPECIES: Smallimouth
Bass

<1.94E-]

> I Cs-134 <3.80E-2 <8.60E-2 <1.78E-1 <4 68E-2 <2.92E-2
=
Cs-127 3.17€-241.05E-2 <1.01E-1 <1.72€-1 <5.00E-2 .29F-241.04E-2
Co-58 <3.35E-2 <% .89E-2 <1.60E-1 <5.16£-2 <2.47€E-2
Mn-54 <3.31E-2 <]1.04E-} <]1.66E-1 <3.95E-2 <3.18E-2
Fe-59 <6.87E-2 <1.86E-1 <2.58E-1 <1.07E-1 <6.02E-2
In-65 <9.13E-2 <2.80F-1 3.497-1] <1.29¢-1 <8.20E-2

<3.57E-2

<3.83E-




2130 4

TABLE 2 (ConTINUEL)

CONCENTRATIONS OF GAMMA EMITTERS
IN FISH

Resurrs 1w Units oF pCx/am + 1 Sigma

DATE: 03/26/91 DATE: 03/26/91 DATE: 03/26/91 DATE: 03/26/91 DATE: 03/27/91
ISOTOPE | LOCATION: CAF (Z14) LOCATION: JAF (Z1d) LOCATION: NMP1 (Zla) [LOCATION: NMP2 (Zlp) |LOCATION: JAF (Z1d)
SEPCIES: Smallmouth
SPECIES® Lake Trout SPECIES: Brown Trout Bass SPECIES: Brown Trout | SPECIES: Brown Trout
Cr-51 <3.09E-1 <2.14E-1 <2.71E-1 <1.65E-1 <1.90€-1
| Cs-134 <4.73E-2 <4 .276-2 <4 45E-2 <2.36E-2 ¢? €5F.72
Cs-137 | <4.37E-2 1 11E-2%1.07€-2 <4 .34E-2 :.63E-2¢7.8B1E-3 2.256-241.02E-2
Co-58 <5.05€-2 <3.90E-2 <3.80E-2 <2.50E-2 <3.15€-2
Mn-54 <5.i9E-2 <4.20E-2 <3.50E-2 <2.81E-2 <3.70€-2
Fe-59 <1.03E-1 <B.156-2 <9 56E-2 <6.05E-2 <6.97€-2
In-65 <1.36E-1 <9.00E-2 <1.02E-1 <5.03€-2 <B.76E-2
€n-60 <6.18E-2 <8 97E-2 <4 .73E-2 <2.93€-2 <3.50E-2



TABLE 2 (ConNTINUED)

- CNCENTRATIONS OF GAMMA EMITTERS
IN FISH

R suLTs IN UnsTs oF pCx/eM + 1 Sicma

m*

DATE: 03/28/91 DATE: 03/30/9. DATE: 04/01/91 DATE: 04/02,.. DATE: 04,/02/91
1SOTOPE | LOCATION: JAF (04k) |LOCATION: MMP1 (Z1a) |iLOCATIOM: JAF {04k) |LOCATION: WMP1 (Z1a) |LOCATION: NNP1 (Z1a)
SPECIES: Swallmouth SPECIES: Smallmouth

SPECIES: Parch SEPCIES: Lake Trout | SPECIES: White Perch Bass

<3.46E-1 <4 .89E- 1| <7.35E-1 <3.77€-1

Cs-134 <5.A5E-2 <9.97€-2 <2.58E-2 <i.24E-1 <5.72E-2

vV

Cs-137 6.85E-211.86E-2 <8.73E-2 <2 .64E-¢ <1.12E-1 5.77E-222.24E-2

Co-5¢ «5.77E-2 <B.56E-2 <2.74E-2 <]1.15€-1 <5.23E-2

™~

Mn-54 <5.54E-2 <9.33E-2 <2.70t- <9.09E-2 <5.14E-2

Fe-59 <].23t-1] <1.55E-. <6.92E-2 <2.35E-1 <1.19%-1

In-65 <]1.46E-1 <2.10E-1 <7.05E-2 <} .53E-

<9.31E-2




orv

TABLE 2 {(ConTINUED)

CONCENTRATIONS OF GAMMA EMITTERS

IN FISH
RESULTS in UniTs oF PCr/cM + 1 SrGMA

DATE: 04/04/91 PATE: 04/04/91 DATE: 04/04/91 DATE: 04/05/61 DATE: 04/08/91

1SOTOPF | LOCATION: JAF (04k) LOCATION: JAF (Z1d) LOCATION: JAF (Z1d) LOCATION: JAF (Z1d) |LOCATION: JAF (Z14)
SEPCIES: Rainbow SPECIES: Chinook

SPECIES: Lake Trout SPECIES- Brown "rout Trout Salmon SPECIES: Brown Trout

Cr-5: <1.93E-1 <2.0Z¢E-1 <2.48c-1 <2.23E-1 <2.49E-1
_._..{._.

Cs-134 <3.09€-2 <4 19E-2 <4 .07E-2 <3.22E-2 <3.82E-2
Cs-137 2 .056-248.35€-3 <3.39E-2 <4.21E-2 <3.14E-2 <3.84E-2
Co-58 <2.63:-2 <3.340-2 <3.80E-2 <3.02€-2 <3.73E-2
Mn-54 <2.84E-2 <3.65E-2 <3.92E-2 <3.13E-2 <3.57E-2
Fe-59 <6.04E-2 <7.625-2 <9.32€-2 <6.87E-2 <B.71E-2
In-65 <7.4BE-2 <9.00E-2 <1.18E-1 <B.35E-2 <1.03E-1
Co-60 <3.40E-2 <4 .27E-2 <5.27€-2 <3.78BE-2 <4.83E-2



TABLE 2 (CoNTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN FIGH

ResuiTs In Units oF pCi/em + 1 Sicma

DATE: 04,0¢/71 DATE: 04/09/91 DATE: 04/10/91 DATE: 04/10/81 DATE: 04/11/91

ISOTOPE | LOCATION: JAF (Z1d) LOCATION: NMP1 (Z1a) |LOCATION: NMP1 (Zla) | LOCATION: NMP1 (Zia) |LOCATION: JAF (Z1d)

SPECIES: Rainbown SPECIES: White &

SPECIES: Lake Trout SPECIES: White Perch | SEPCIES: White Perch Trout Yellow Perch
Cr-E1 <1.95E-: <B.64E-1 <1.05E+0 <2.06E-1 <6.92E-7
t Cs-134 <?.93E-2 <1.30E-1 <].64E-1 <4 21E-2 <1.02E-7
{ Cs-137 2.61E-2$9.91€E-3 <1.24E-1 7.49E-242.83E-2 <3.33E-2 <8.H64E-8
Co-58 <2.80E-2 <1.09E-1 <1.73E-1 <3.46E-2 <B8.60E-8
¥n-54 <2.00E-2 <1.10E-1 <].54E-1 <3.29t-2 <9.13E-8
Fe-59 <6.60E-2 <2.80E-1 <3.18£-1 <B8.26E-2 <].74E-7
In-65 <B.38E-2 <3.05E-1 <4 31E-1 <B.58E-2 <2.58E-7
Lo-60 <3.38E-2 <1.37E-1 <1.77E-1 <4 63E-7 <1.11E-7
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TABLE 2 (ConTINUED)

CONCENTRATIONS OF GAMMA EMITTERS

IN FISH
ResuLTs IN Units ofF #Czi/gm + 1 S15mMa

DATE: 04/11/91 DAYE: 04/12/91 DATE: 04/12/91 DATE: 04/12/91 DATE: 08/12/91
ISOTOPE | LOCATION: JAF (Zid) LOCATION: JAF (Z1d) LOCATION: JAF (Z1d) 'LOCATlOQ: JAF (Z1d) LOCATION: JAF (Z1d)

SPECIES: White & SEPCIES: Sm:1lmoutn SPECIES: Yellow

Yellow Perch | SPECIES: "ake Trout Baus YECIES: wWhite Perch Perch

Cr-51 <3.36E-1 <1.67E-1 <3.82E-1 <3.206E-1 <7.57E-1
Cs-134 <6.66E-2 c2.45E-2 <5.01E-2 <4 B5E-2 <].¢5E-1
Cs-137 <6.06E-2 ?.20E-2¢8.47E-3 <5.84E-2 3.65E-2¢i.41€-2 <1.13%-1

t
Co-58 <5.69E-2 <2.56E-2 <4 34E-2 <5.11E-2 <1.13E-1
Mn-54 <6.57€-2 <2.39F-2 <4 .64E-2 <4 96E-2 <1.17€-1
Fe-59 <1.17E-1 <5.44E-2 <9.94-2 <9.17E-2 <2.76E-1
In-65 <1.49F-] <7.53E-2 <1.41E-1 <1.11E-1 <2.57E-1
Co-60 <7 .75E-2 <3.42F-2 <6.17E-2 <5.69E-2 <1.75E-1




TABLF 2 (CONTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN FISH

ResuLts IN Units oF PCx/em + 1 Sicma

-

DATE. 04/12/91 DATE: 04/12/91 DATE: 08/15/91 PATE: 04,16/91 DATE: 04/17/91

1SOTIPE | LOCATION: NMP1 (Z1a) |LOCATION: NMPI (Zl1a) |[LOCATION: MMP1 (Zla) |LOCATTON: NMP1 (Z1la) {LOCATION: JAF (0dk)
SPECIES: Yellow SEPCIES: Rainbow SPZCIES: Yellow
SPICIES: Cisco Perch Trout SPECIES: Rrown Trout Perch
Cr-51 <2.67E-1 <1.39€+0 <3.79E-1 <2.02E-1 <6.66E-1
}: Cs-134 <3.84E-2 <2.01E-1 <5.80E-2 <3.30€-2 <1.06E-2
W
Cs-137 <3.50E-2 <1.93E-1 <5.15E-2 <2.83E-2 9.60E-243.50E-2
Co-58 <3.37E-2 <2.06E-1 <5.61E-2 <3.176-2 <B.32E-2
Mn-54 <3.65F-2 <1.99E-1 <5.65€-2 <2.90E-2 <9.86E-2
Fe-59 <8.60E-2 <4.91E-1 <1.19€-1 <5.88(-2 <2.25-1
In-65 <9.42E-2 <5.02E-1 <1.40E-1 <7.76E-2 <2.70E-1
Co-60 <4.29E-2 <2 .41E-1 <7.06E-2 <3.42E-2 <1.27k-1




iSOTOPE

DATE: 04/18/91
LOCATION: JAF
SPECIES: Lake

(71d)

Trout
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TABLE 2 (CONTINUED)
COMPENTRATIONS OF GAMMA EMITTERS

ReEsuLTS IN Units ofF pCr/Gm ¢

DATE: 04/18/91
LOCATION: JAF (Zid)
SPECIES: White Perch

|
————

IN FISH

DATE: 04/18/9]
LOCATION: JAF (Zid)

SEPCIES: Brown Trout

- e

1 Sicma

DATE: 04/19/91

LOCATION: JAF (Z1d)
SPECIES: Smallimouth

5

DATE: 04/19/91
LOCATION: JAF {

SPECIES: Lake Trout




DATE: 03/27/%1

1S0TOPE | LOCATION: Romona

Beach (Z11)

TABLE

2 (CONTINUED)

CONCENTRATIONS OF JAMMA EMITTERS

IN SHORELINE SEDTHMENT

Resu.Ts IN UnITS 0.

DATE: 03/27/91

LOCATIOn: Dempster
Beach (Z1h)

)

<2.86E-1

pCi/oM (WET)

DATE: 03/27/91

LOCATION: Bible Camp
(21f)

1 Sicma

DATE: 03/27/91

LOCATION: Shore Daks
(11g)

e ————v—————

DATE: 03/27/%1

LOCATION: Selkirk
snores (I1J)




: .

TALLE 2 (CoNTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN SHORELINE SEDIMENT

R.suLTS IN UNITS OoF pCx/6m (weT) + 1 SIGMA

DATE: 03/27/91 DATE: 03/27/91 |DATE: 04/02/91 DATE: 04/02/91 DATE: 04/02/31

ISOTOPE | LOCATION: Rainbow LOCATION: NMP1 (Z11) JLPCATION: Langs LOCATION: Bible Camp |LOCATION: NMP1 (Z17)

Shores (Z1k) Beach (Zle) (Z1f)

SN VI Wm——
|

S W——




DATE: 04/02/91

TABLE 2 (ConNTINUED)
CONCENTRATIONS OF GAMMA EMITTERS

TM SHORELTNE SEDIMENT

ResuLTs IN UniTts oF pCi/sMm (weyY) + 1 Sicma

DATE: 04/02/91

DATE: 04/02/91

DATE: 04/02/91

DATE: 04/02/91

1SOTCPE | LOCATION: Sun‘et LOCATION: Shore Oaks jLOCATION: Dempsier LOCATION: Ramona LOCATION: Selkirk
Beach [Zim) (Z1g) Beach (Zih) Beach (111} Shores (11])

Cr-51 <4 36E-1 <4 .59E-1 <3.04E-1 <3.18E-1 <3.20E-1

> Cs-134 <]1.29E-1 <1.18E-1 <5.45E-2 <5.97E-2 <8.77E-2

>
Cs-137 7.64E-242 . 41E-2 1.34E-142.68E-2 <5.33t-2 8.09E-2¢1.70E-2 6.20E-2+1.76E-2
Co-58 <7.54E-2 <7.07E-2 <4 39E-2 <4 .26E-2 <4 85E-2
¥n-54 <7.05E-2 <7.48E-2 <5.80E-2 <4, 35E-2 <6.19E-2
Fe-59 <1.76E-1 <].60E-1 <1.19E-1 <1.13¢E-1 <]1.54E-1
In-62 <2.63E-1 <2.40E-1 <1.89E-1 <].69E-1 <2.13E-1
Co-60 <1.00E-1 <9.07E-2 <6.06E-2 <5.24E-2 <7.58E-2




1SOTOPE

DATE: 04/02/91

LOCATION: Rainbow
Shores (11k)

s

TABLE 2 (ConNTINUED)

CONCENTRATIONS OF GAMMA EMITTERS
IN SHORELINE SEDIMENT

ResuLTs IN Units oF pCr/em (wer) + 1 S1GMA

DATE: 04/10/91

LOCATION: Selkirk
Shores {Z1J})

<2.93E-]

<6.33E-2

DATE. 04/10/91 DATE: 04/10/91

LOCATION: Rainbow LOCATION: NMP1 (Z11)

Shores (Z1k}

DATE: N4/10/91
LOCATION: Sunset

Beach (Zim)



TABLE 2 (ConTINnuED)
CONCENTRATIONS OF GAMMA EMITTERS

IN SHORELINE SEDIMENT

REsSuLTS IN Uxzts of pCi/em (WeT) + 1 Sigma

T S m——
DATE: 04/10/91 DATE: 04/10/81 DATE: 04/10/91 DATE: 04/10/91 DATE: 04/10/91
ISOTOPE | LOCATION: Langs Beach | LOCATION: Bible Camp |LOCATION: Shore Oaks | LOCATION: Dempster LOCATION: Ramona
(Z1e) (Z1f) (219) Beach (Z1h) Beach (Z11)

Cr-51 <3.47E-1 <3.89E-1 <3.61E-1 <3.79E-1 <4 18E-1

> § Cs-134 <B.40E-2 <9.70E-2 <9.28E-2 <1.03E-1 <9.98E-2

wn
Cs-137 <4 85E-2 1.31E-122.53E-2 1.32E-1+2.24E-2 <5.82E-2 8.86E-242.25E-2
Co-58 <4 .28E-2 <5.78E-2 <5.59E-2 <5.62E-2 <5.15E-2
Mn-%54 <4 44E-2 <6.08E-2 <5.48E-2 <5.39E-2 <5.59¢-2
Fe-59 <1.09€-1 <1.29E-1 <1.53E-1 <1.25E-1 <1.17E-1
In~65 <1.79E-1 <2.18E-1 <2 .46E-1 <2.07€E-1 <2.15E-1
Co-60 <5 .36E-2 <5,94E-2 <7.23E-2 <6.67E-2 <7.37E-2




TABLE 2 (ConTINUuED)

CONCENTRATIONS OF GAMMA EMITTERS
IN BOTTOM SECIMENT

ResuLTs IN Unzts ofF pCi/om (wWeT! + 1 Sigma

DATE: 03/20/91 DATE: 03/20/91 DATE: 03/20/91 DATE: 03/20/91
ISOTOPE | LOCATION:* JAF West LOCATION:* JAF LOCATION:* JAF LOCATION:* JAF East (BLANK)
Center West Center East

Cr-51 <2.51E-1 <3.61E-1 <3.21E-1 <2.73E-1
Cs-134 <4 .70E-2 <B.63E-2 <5.69E-2 <7.26E-2

>

e
Cs-137 2.82E-1¢1.79E-2 4 09E-112.81¢c-2 4 9(E-122.86E-2 3.80E-1+2.30E-2
Co-58 <3.B4E-2 <5.79E-2 <5.08£-2 <4 23E-2
Mr-54 <3.59E-2 <4.76E-2 <5.81E-2 <3.64E-2
Fe-59 <7.42E-2 <1.189E-2 <1..2E-] | <]1.08E-1
In-65 <].24E-1 <2.00E-2 <1.87E-1 <].51E-1
Co-60 6.20E-241.12E-2 8.58E-2+1.83E-2 9.02€-2+1.71E-2 5.69E-2¢]1.25E-2

* Collected at the JAF East and west out fails and equal distance between each out fall.



