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I-A EXECUTIVE SUMMARY

This report is published pursuant to Section 7.3.d of the
Radiological Effluent Technical Specifications (RETS) which
requires that the results from the Annual Radiological Monitoring
Program be provided to the Commission. The report contains the
analytical results for 1989 Sampling and Analysis Program. In
addition to the results, the report must contain a program
description, QA results, data summaries, data interpretation,
environmental impact assessment and comparisons to historical
data.

The following format has been used for the 1989 report:
Section I Introduction and program objectives
Section II Operational details of the monitoring program

Section III Summary of analg@ical data in the format
specxfxed by the NRC Branch Technical Position

Section IV Tables of Analytical Results for the 1989 program
Section V Analysis of Results
Section VI Historical Data (1972 - 1989)

Section VII Sample location maps and graphs of current and
historical data

Section VIII Summary of QA results

Results for the 1989 sampling and analysis program showed the
presence of radionuclides that were naturally occurring, the
direct result of atmospheric nuclear testing and those
radionuclides that can be related to operations at the Nine Mile
Point site. Radionuclides falling into this last category
include Cs-137, Co-60 and Zn-65. These radionuclides were
detected at very low concentrations in several of the sample
media collected.
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Cesium-137 was detected in 1 of the 25 vegetation samples amd 15
of the 24 fish samples collected during 1989. The presence of
Cs-137 in the vegetation and fish samples is of little
significance and is most likely the result of past nuclear
weapons testing. These sampie results are addressed in detail in
section ¥V of the report. Cesium-137 was also detected in the
indicator shoreline sediment samples. The source of the Cs-137
in the sediment samples is not easily discerned and could
possibly be the result of both past weapons testing and plant
operations. The presence of Cs-137 in the sediment samples is
insignificant with respect to the resulting dose to man. The
calculated whole body dose for the measured concentrations was

0.0013 mrem per year whole body dose to the maximum exposed
individual.

The analysis of samples collected from the air sampling stations
showed the presence of Zn-65 and Co-60 in several on-site air
particulate composites. These air sampling stations are located
inside the site boundary. MNeither of these radionuclides were
delected in the samples from the off-site sample location
collected during this same time period. Dose to man calculations
were done for the measured concentrations of Zn-65 and Co-60 with
the maximum dose to a child being 0.00019 mrer per year to the
whole body and 0.0034 mrem per year to the lung which is the
critical organ. These calculated doses are insignificant from
the view point of the health and safety of the general public.
Meither Zn-65 or Co-60 were detected in any of the other

environmental media sampled as part of the 1989 monitoring
program.

With the exception of the shoreline sediment and air particulate
sample results noted above, the results of the 1589 Environmental
Monitoring Program showed results which were consistent with
previous years. In several cases such as air particulate gross
beta and fish Cs-137 concentrations, the 1989 program results
further documented a downward trend of the levels of manmade
radionuclides in the environment.
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In summary, the 1989 Environmental Monitoring Program
demonstrated the routine operation of the James A. FitzPatrick
Nuclear Power Plant had no significant inpact on the environment.




I-B INTRODUCTION

The New York Power Authority (NYPA) is the owner and
licensee of the James A. FitzPatrick Nuclear Power Plant
(JAFNPP) . The FitzPatrick Plant is 1located 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). NMPNPS #1, a 620 MWe
(net) boiling water reactor located on the western portion of the
site, has been in operation since 1969. Located between the
JAFNPP and NMPNPS #1, is Nine Mile Point #2. NMPNPS #2 began
commercial operation in March of 1988 and has generation
capacity of 1,100 MWe (net). The JAFNPP is a boiling water
reactor with a power output of 810 MWe (net). Initial fuel
loading of the reactor core was completed in November of 1974.
Initial criticality was achieved in late November, 1974 and
commercial operation began in July 1975.

The site is located on the southern shore of Lake Ontario
in Oswego County, New York, approximately seven miles northeast
of the city of Oswego, New York. The JANFPP is located at
coordinates north 4,819, 545.012 m, east 386, 968.%945 m, on the
Universal Transverse Mercator System. Syracuse, New York is the
largest metropolitan center in the area and is located 40 miles
to the south of the site. The area consists of partially wooded
land and shoreline. The land adjacent to the site is used mainly
for recreational and residential purposes. For many miles to the
west, east and south the country is characterized by rolling
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.

Responsibility for the JAFNPP Radiological Environmental
Monitoring Program (REMP) is shared jointly by NYPA and NMPNC.
Similar Technical Specifications for NMPNPS #1, NMPNPS #2 and
JAFNPP for radiological monitoring of the envircnment allows for
majority of the sampling and analysis to be a joint undertaking.
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Data generated by the program is shared by the three facilities

with review and publication of the data undertaken through 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.




I-C PROGRAM OBJECTIVES

The objectives of the Radiological Environmental Monitoring

Program are to:

1.

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

Monitor and evaluate natural radiation levels in the
environs of the JAFNPP site.

Meet the requirements of applicable state and federal
regulatory guides and limits.

Provide information by which the general public can
evaluate the environmental aspects of nuclear power using
cata which is factual and unbiased.
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I1 PROGRAM IMPLEMENTATION AND DESIGN

The JAFNPP Radioloqical Environmental Monitoring Program
‘REHP), consists of sampling and analysis of various media that

nclude:

Shoreline Sediment

Fish

Surface Waters

QI{EOrne Particulate and lodine
Food Products

In addition, direct radiation measurements are pervormed
using thermoluminescent dosimeters f?Loig. These samplin

roarams are described in Table I. The adequacy of the JAFNP

EMP sampling is verified by ar annual land use census. The
accuracy of the program is assured by participation in The United
States Environmental Protection A?ency (USEPA) Environmental
Radioactivity Laboratory Intercomparison Program.

Sample coliections for the radiological 'Program are
accomplished by a dedicated site environmental staff from both
the James A. FitzPatrick Plant and the Nine Mile Point Station,
The site staff is assisted by a contracted environmental
engineering company, EA Science and Technology, Inc. (EA).

000000
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SAMPLE COLLECTION METHCOOLOGY

Surface Water

Surface water samgles are taken from the respective inlet
canals of JAFNPP and Niagara Mohawk's swego Steam
Station (0SS) located in the City of Oswego. The JAFNPP
removes water from Lake Ontario on a continuous basis and
genera]ly represents a "down-current" sampling point for
he Nine Mile Point Site. The 0SS inlet canal removes
water from Lake Ontario at a .point apprgximately 7.6
miles west of the site. This “up-current” location is
considered a control location because of the distance
from the site as well as lake current patterns and
current patterns from the Oswego River located nearby.

Samples from the JAFNPP are composited from automatic
samﬂling equipment which discharges into a compositin
tank. Samples are obtained from the tank monthly an
analyzed for gamma emitters. Samples from the 0SS are
also composited from automatic sampling equipment and
discharged to a compositing tank. Samples from this
location are obtained weekly and composited to form
monthly composite samples. Monthly samples are analyzed
for gamma emitters.

A portion of the monthly samples from each of the
locations is saved and composited to form 8uarterly
composite samples for calendar quarter. uarterly
composite samples are analyzed for tritium.

In addition to the FitzPatrick and Oswego Steam Station
facilities, data is presented for the Nine Mile Point
Unit 1 and Unit 2 fac111t¥ inlet canals and city water
from the City of Oswego. he latter three locations are
not required by the Technica! Specifications, but are
optional samples. Monthl( composite samples from these
three locations are analyzed for gamma emitters and
quarterly composite samples are anaiyzed for tritium.

Surface water sample locations are shown in Section VII
on Figure 1A.

Air Particulate/Iodi

The air sampling stations required by the Radiological
Effluent Technical Specifications (RE ?) are located in
the general area of the site boundary (within 0.7 miles)
in sectors of highest calculated meteorological deposi-
tion factors (D)@? based on historical data. hese
stations (R-1, R- and R-3) are located in the east,
east-southeast, and southeast sectors as measured from
the center of the Nine Mile Point Nuclear Station Unit 2
reactor building. The RETS also require that a fourth
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air sampling station be located in the vicinity of a year
round community having the highest calculated dispersion
factor (D/Q) again based on historical meteorological

ata his station is located in the southeast sector
R-4). A fifth station required by the RETS is located
at a site 16.4 miles from the site in a least prevalent
wind direction of east-northeast (R-5) and is considered
a control location.

In addition to the RETS required locations, there are six
other sam linf stations located within the site boundary
(D1, G, ﬂ, , J, and K). These locations generally
surround the area occupied by the three generating
facilities, but are well within the site boundary. One
other air sampling station is located off-site in the
southwest sector and is in the vicinity of the City of
swego (G off). Three remaining air sampling stations
D2, E, F) are located in the ESE, SSE, and S sectors
and range in distance from 7.2 to 9.0 miles.

At each station, airborn 9articulates are collected by
glass fiber filters ?4. millimeter diameter) and
radioiodaine by charcoal cartridges (2 x 1 1nc‘§. 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 for each particulate filter. Charcoal cartrid-
ﬂes are analyzed weekly for radioiodine using a Ge(Li) or
PGe detector.

The particulate filters are composited for gamma analyses
on a monthly basis by location after all weekly particu-
late filters have been counted for gross beta activity.

Air sampling stations are shown in Figures 1A, 1B, and 2.
Milk

Milk samples are collected in polyethylene bottles from
the bulk storage tank at each sampled farm. Before the
sample is drawn, the tank contents are agitated from
three to five minutes to assure a homogenous mixture of
milk and butterfat. Two gallons are collected during the
first half and second half of each month from each of the
selected locations within ten miles of the site and from
a control location. The samples are chilled and shipped

to the analytical laboratory within thirty-six hours of
collection in insulated shipping containers.

Milk sample location selection is based on maximum
deposition factors (D/Q). Deposition factors are
generated from average historical meteorological data
and effluent parameters for each of the licensed site
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reactors. The Technical Specifications require three
samgle locations within 5.0 miles of the site with the
highest calculated deposition factors. Durin? 1989
there were no milk sample locations within 5.0 miles that
could be sampled. owever, there were a number of
locations beyond five miles that were sampled.

A fourth sample location ?e?uired by the RETS is located
in a least prevalent wind direction from the site. This
location is in the southwest sector and serves as a
control location. Milk samples are collected and
nalyzed twice per month during the local grazing season
iApril - December) for gamme emitters and I-131.
dditional samples would be colliected January ~ March in
the event I-131 is detected in Movember and December of
%gggpreceding year. Mo such samples were reguired for

The milk sampling lTocatiens are found in Section VII on
Figure 4,

Food products are collected once per year during the late
summer harvest season. A minimum of three different
kinds of broad leaf vg?etation edible or inedible) are
collected from two different indicator garden locations.
Sample locations are selected from gardens identified
during the annual census which have the highest estimated
deposition factors (D/Q) based on historical site
meteorological data. Control samples ere also collected
from available locations greater than 9.3 miles distance
from the site in a least 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 isotopic analysis.

good product locations are shown in section VII on Figure

Eish Samples

Available fish sgecwes are selected from the Nine Mile

Point Aquatic Eco 0?¥ Study monitoring collections during
the spring and fall collection periods. Samples are
collected from a combiration of the four on-site sample
transects andhsne off-site sample transect (see Section

VII, Figure 1 Available species are selected under
the following guidelines:

1) 0.5 to 1 kilogram of edible portion only of a
maximum of three species per location.
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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.

Selected fish samples are frozen immediately after
collection and segregated by species and Tlocation.
Samples are shipped frozen in insulated containers for
analysis. Edible portions of each sample are analyzed

for gamma emitting radionuclides. Fish collection
locations are shown in Section VII on Figure 1
sShoreline Sediments

One kilogram of shoreline sediment is collected at one
area of existing or potential recreational value and from
one_area beyond the influence of the site. Samples are
collected as surface scrapings to a depth of approximate-
ly 1 inch. The samples are placed in plastic bags,
sealed and shipped for analysis in insulated containers.
Sediment samples are analyzed for gamma emitting
radionuclides.

Shoreline sediment locations are shown in Section VII on
Figure 1A

ILD (direct radiation)

Thermoluminescent dosimeters (TLDs) are used to measure
direct radiation (gamma dose) in the environment. TLDs
are supplied and processed by Teledyne Isotopes of
Westwood, New Jersey on quarterly basis. Shipment
conirol TLDs (at least two) accompany each shipment to
and from the vendor's laboratoyg. Shipment control TLDs
also accompany the TLDs when they are being placed or
collected and are shielded by lead when they are not

being used. TLD data results are corrected for a transit
dose by use of the data from the shipment control TLDs.

Five different types of areas are evaluated by environ-
mental TLDs. These areas include;

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

o Site boundary area in each of the sixteen meteoro-
logical sectors

0 An outer ring of TLDs (located four to five miles
from the site in eight available land based meteoro-
logical sectors)

o Special interest TLDs (located at sites of high
population density)
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0 Control TLDs located at sites beyond significant
influence of the site.

Special interest TLDs are located at or near large
industrial sites, schools, or proximal towns or com-
munities. Control TLDs are located to the southwest

south and east-northeast of the site at distances of 12.6
to 19.8 miles.

TiDs used during 1989 were composed of rectangular
teflon wafers impregnated with 25 percent CaS0s:Dy
phesphor. These were placed in a polyethylene package to
ensure dosimeter integrity. TLD packages were placed in
open webbed plastic holders and were attached to
supporting structures, usually trees or utility poles.

Environmental TLD locations are shown in Section VII
Figures 1A, 1B, and 2

Land Use Census

A land use census is conducted during the beginnin% of
the grazing season to determine the utilization of land
within the vicinity of the site. The land use census
consists of three tires of census. A milk animal census
is conducted to identify all milk animals within a
distance of ten miles from the site. This census is

conducted by usingi road surveys, contactin%i local
e g

agricultural authorities, post cards, and investigating
references from other owners.

A second type of census is a residence census. This
census is conducted in order to identify the closest
residence in each of the sixteen, 22% degree meteorolog-
ical sectors. A residence, for the purpose of this
census, is a residence that is occupied on a part time
basis (such as a summer camp) or on a full time, year
round basis. For the residence census, several of the
mgteorplog1cal sectors are over Lake Ontario because the
site is located at the shoreline. No residences are
located in these sectors. There are only eight sectors
over land where residences are located within five miles.

A third census is conducted each year to identify the
ardens near the site to be used for the collection of
ood product samples. The results of this census are not

included in this rerort, as the findings from this

census are used only to identify appropriate sample
locations. A garden census is not required by the

Technical Specifications if broad leaf vegetation

sampling and analysis is performed.




Interlaboratory Comparison Program

An interlaboratory comparison program is conducted with
reference samples originating from the Environmental
Protection Agency (EPAf. As required by the Technical
Specifications, participation in this program includes
media for which environmental samples are routinely
col}$c§$d and for which intercomparison samples are
available.

1§ 8 4



ANALYSIS PERFORMED

The analysis of the majority of environmental samples is
erformed by the James A, FitzPatrick Environmental Counting
aboratory (JAFECL). TLD and milk I-131 analysis are
performed by Teiedyne Isotopes (Ti). The following samples
are analyzed at the JAFECL:

o Air Particulate Filter - gross beta (weekly)

v Air_Particulate Filter Composites - gamma spectral
analysis (monthly)

Airborne Radioiodine - gamma spectral analysis (weekly)

Surface Water Monthly Composites - gamma spectral
analysis

Surface Water Quarterly Composites - tritium

%pecial Samples (soil, etc.) - gamma spectral analysis
as collected)

Fish - gamma spectral analysis
0 Shoreline Sediment - gamma spectral analysis
o Hilk - gamma spectral analysis

Quality assurance samples are analyzed by Teledyne Isotopes
and the Yankee Atomic Environmental Counting Laboratory.




CHANGES TO THE 1989 SAMPLE PRUGRAM

1.

A change in the Environmental Monitoring Sample Locations
was required as a result of Technical Specification
Amendment No. 127, issued oa May 9, 1989. Amendment No.
127 removed the requirement to sample and analyze
vegetation at the site boundary and added the requirement
to sample and ana}yze food products in the form of broad
leaf vegetation, from two off-site locations having the
highest predicted site average D/Q value. In addition, a
control sample from a location avindg a low predicted
site average D/Q value is also required.

Pursuant to Table 6.1-1 Amendment No. 127, food product
samples were collected during the 1989 harvest season.

[1-9



Exceptions to the 1989 sample program concern those samplin
or monitoring requirements which are required by the JA
Technical Specifications.

1. The air sampler at the R-4 off-site Environmental
333861nﬁ Station was inoperable from February 16, 1989
)

} to February 17, 1989 (1530 hrsg. The
noperability was caused by & mechanical pump failure.

The air sampler at the R-2 off-site Environmental
Sampling Station was inoperable from March 9, 1289 (1400
hrsg to March 13, 1989 ?1310 hrs). The inoperability
was caused by a mechanical pump failure.

The air sampler at the R-4 off-site Environmental
Samgling Station was inoperable from March 20, 1989 (2300

hrs) to March 21, 1989 (0930 hrs). The inoperability was
caused by a mechanical pump failure.

The air sampler at the R-4 off-site Environmental
Sampling Station was inoperable from March 21, 1989 (1600
hrsg to March 22, 1989 (0905 hrs). The inoperability of

the puﬁf was caused by human error. The pump was not

returned to service after maintenance on the cabinet
blower system.

The air sampler at off-site Environmental sampling
Station R-4 was ingyerable from September 12, 1989 §081
hrs) to September 13, 1989 §0715 hrs). The inoperability
was caused by a pump mechanical failure.

The air sampler at off-site Environmental Samplin
Station R-4 was inoperable from Movember 11, 1989 5163
hre) to Movember 14, 1989 (0830 hrs). The inoperab lity
w' s coused by a pump electrical/mechanical failure.

A determination of the air sampling equipment reliability can
be made based on the sample system outages noted above. The
five air sampling stations were in operation a total of
43,449 hours out of a possible 43,680 hours. This calculates

to a total percent down time of 0.53% due to mechanical
failure and human error.




Section 7.3. of the Radiolegical Effluent Technical
Specification (RETS), reguires that all analyses in which the
LLDs reguired by Table 6.1-3 (see report Table II) were not
routinely achievable, be discussed in the Annual Radiological
Environmental Operating Report.

1. A1l sample analyses requived by the RFTS achieved the
gogeg Limit of Detection (LLD) specified by RETS Table
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Table I describes the requirements of the Radiological
environmental Monitoring Program as specified by the James A.

FitzPatrick Muciear Power Plant Radiological Effluent
Technical Specifications.
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Exposure
Pathway

and/or Sample

TABLE 1

OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Sanples(a) and Locations

Sampling and
Collectio?a)

Frequency

Type and Frequency
of Analysis

IRBORN

Radioiodine
and
Particulates

Direct
Radiation (e)

Samples from 5 locations:

a. 3 samples from off-site locations in dif-
ferent sectors of the highest calculated
site average D/Q (based on all licensed
site reactors).

b. 1 sample from the vicinity of a commmnity
having the highest calculated site aver-
age D/Q (based on all licensed site re-
actors) .

c. 1 sample from a control location 9 to 20
milesdistant?aslinﬂleleastprmlevt
wind direction' .

32 stations with two or more dosimeters
placed as follows: An inner ring of stations
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 residences, schools, and in
2 or 3 areas to serve as control stations.

Contimuous sam—
ple opera’ion
with sample col-
lection weekly
or as required
by dust loading,
whichever is
more frequent.

Quarterly

Radioiodine Canisters:
Analyze weekly for 131.

Particulate Samples:
Gross beta radicacxivit‘zb)
following filter change
camposite (by location)
for gamma isotopic
quarterly (as a minimm).

Gamma dose monthly or
quarterly.



vi-11

TABLE 1 (CONTINUED)

OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Sampling and

Pathway (a) mllectio? Type and Freguency
and/or Sample Number of Samples and Locations Frequency a) of Analysis
WATERBORNE

axrface(f) a. 1 sample upstream. Composite sam— Gamma isotopic analysis

Sediment from
Shorel ine

NGESTION

Milk

b.

1 sample from the si
cooling water intake

’'s most downstream

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

Samples from milch animals in 3 locations
within 3.5 miles distant having the high-
est calculated site average D/Q. If
there are none, then 1 sample fraom milch
animals in each of 3 areas 3.5 to 5.0
miles distant having the highest calcu-
lated site average D/Q (msed on all
licensed site reactors)

1 sample from milch aninlsataocntrol
location (9 to 20 miles dm
less prevalent wind direction)

ple over one
month petiod(‘;) o

Twice per year.

Twice per month,
April through
December (sam—
ples will be
collected in
Jamary

March if I-131
is detected in
November and
Decestber of the

preceding year).

tn:hly. Camposite for

analysis quar-
terlyw)

Gamma isotq:{s) analysis
semianmnually* .

Gamma isotopic and I-131
analysis twice per month
when milch animals are

on pasture (April through
December) ; monthly (Jan-

mryﬂnWlhtd\), if
required' .
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Exposure
Pathway

and/or Sample

TABLE 1 (CONTINUED)
OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Sa-ples(a) and Locations

Sampling and
Collectio?a)

Frequency

Type and Frequency
of Analysis

FISH

FOOD PRODUCTS

1 sample of each of 2 commercially or
recreationally important species in the
vicinity of a site discharge point.

1 sample of each of 2 species (same as

in a. above or of a species with similar
feedi.nghabits)fxmanare? least 5
miles distant fram the site' .

lieu of the garden census as specified
6.2, samples of at least 3 different
kinds of broad leaf vegetation (such as
vegetables) grown nearest each of two
different off-site locations of highest
predicted site average D/Q (based on all
licensed site Reactors).

One (1) sample of each of the similar
broad leaf vegetation grown at least
9.3 miles distant in ?d}east prevalent
wind direction sector' .

Twice per year.

Once during
harvest season.

Gamma isotcpic(c) analysis.
of edible portions.

Gamma isot.qric(c) .
analysis of edible
portions. (Isotopic
to include I-131.



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 location or time. In these instances suitable
alternative media and locations may be chosen for the
particular pathwa¥ in question. Actual locations (distance
and directions rom the site shall be provided in the
Annual Radiological Environmental Operating Report.
Calculated site averaged D/Q values and meteorological
garameters are based on historical data (specified in the
OCM) for all licensed site reactors.

Particulate sample filters should be anal%zed for gross beta
24 hours or more after sampiing to allew for radon and
thoron daughter decay. If gross beta activity in air is
greater than 10 times a historical ¥ear1y mean of control

samples, ?amma isotopic analysis shall be performed on the

individual samples.

Gamma isotopic analysis means the identification and
quantification of gamma emitting radionuclides that may be
attributable to the effluents from the plant.

The purpose 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 continuously 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 oF 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.

Composite samples should be collected with equipment (or

equivalent) which is capable of collectin%‘ an_aliquot at

time intervals which are very short ?,g.. ourly) relative
y

to the compositing period e.$., mont in order to assure
that a representative sample 1s obtained.




(h) A milk sampling location, as required in Table 1 is defined

as a location having a feast 1 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 suppl{ of milk twice per month for
analytical purposes. Locations with less than 10 milkin

cows are usually utilized for breeding purposes whic

eliminates a stable supply of milk for samples as a result
of suckling calves an %friods 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 reasonable and reliably be obtained based
on communications with the farmer.
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There are a number of statistical calculation methodologies
used in evaluating the data from the environmental monitorin
program, These methodologies include determination o
standard deviation, the mean and associated error for the
mean and the lower limit of detection (LLD).

1.

estimation of the Mean and Standard Deviation.

The mean, sxm), and standard deviation, (s), were used in
the reduction of the data generated by the sampling and
anal¥sis of the various media in the J. A. FitzPatrick
M.P.P. Radiological Environmental MHonitoring Program.
The following equations were utilized to estimate the
mean (Xp) and the standard deviation (s):

a. Mean

estimate of the mean.
individual sample, i.

total number of samples with positive indica-
tions.

value for sample i above the lower limit of
detection.

Standard Deviation

where,

s = standard deviation for the sample population.
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E:timation of the Mean and the Estimated Error for the
an

In accordance with prog{am policy, recounts of samples
are often performed. hen the 1nitial count indicates
the presence of radioactivity, two recounts are per-
formed. When a radionuclide 1s 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 gropaqated 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 (Xy) and the associated propagated error.

a. Mean

N

2 ™
m = =1 y
N

where,
Xm = estimate of the mean.
i = individual sample, 1.
N = total number of samples with positive indications.
xi = value for sample i above the lower limit of

detection.

b. Error of the Mean
1/2

ERROR MEAN =

N
2 (ERROR)?2
i=1

Fi

where,
ERROR MEAN = propagated error,

r
ERROR B g sigma errors of the individual analysis
N = number of samples with positive indications.

I1-19



Lower Limits of Detection (LLD)

The LLD predetermined concentration or activity level

used to establish a detection limit for the analytica)
procedures.

The LiDs sare specified b{ the Ruclear Regulatory
Commission for each radionuciide in svecific media and

are determined by taking into account overall measurement
methods., The equation used to calculate the LLD is:
4.66 s)

E .V .,2.22 .Y . exp (-aat)

LLD =

Where:

LLD is the F nzj%:j lower limit of detection, as defined
above (in picocurie per unit mass or volume);

sp is the standard deviation of the background counting
rkte or of the counting rate of a blank sample, as
appropriate (in counts per minute);

g‘is)the counting efficiency (in counts per transforma-
ion);

V is the sampie size (in units of mass or volume);

2,22 is the number of transformations per minute per
picocurie;

Y is the fractional radiochemical yield
(when applicable);

» is the radioactive decay constant for the particular
radionuclide;

at is the elapsed time between sampie collection (or end
of the sample collection period) and time of counting.

In the RETS program, LLDs are used to ensure that
minimum acceptable detection capabilities are met with
specified statistical confidence levels (95% detection

robability with 5% probability of a false ne ativeg.
able II presents the RETS program required LLDs for
sRecific media and radionuclides as specitied by the NRC.
The LLDs actually achieved are usually much lower since
the “required LLOs" represent the maximum allowed.
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TABLE II

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-58,60 15 130
In-65 30 260
Zr/Nb-95 15
1-131(a) 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

(a) 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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111 SAMPLE SUMMARIES

A1l sample data is summarized in table form, The tables are
titled Radiol?qical Monitoring Program Annual Summary® and use
the following format:

Column

1 Sample medium.
2 Type and number of analyses performed.
3

Required Lower Limits of Detection (LLD), see Table Il
page 11-17'5. This wording indicates that inclusive
ata is based on 4,66 sigma of background (see section

L ’

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

5 The mean, range, and location of the highest 1nd1cat?r
gsgggl mean., Lccation designations are keyed to Table

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

7 The number of norroutine reports sent to the Nuclear
Regulatory Commission.

NOTE: Only positive measured values are used in statistical
calculations. The use of LLDs in these calculations
would result in means being based high.
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*&am 2 .a.'-..-a s.*z...&r.e

Norwoust_ine
Reports
Shorel ine GSA (4):
Sediment
(pCi/g-dry) | cs-134 0.15 <1iD <1iD <1iD 0
Cs-137 0.18 0.28 (2/2 No. S 0.28 (2/2) <IiD )
0.25-0.32 1.5€80° 0.25-0.32
Fish GSA (24):
— | (PCi/g—wet)
- M54 0.12 <1iD <1iD <1iD 0
o Fe-59 0.26 <1iD <iiD <D )
Co-58 0.13 <1iD <1iD <1iD 0
Co—60 0.13 <1iD <1iD <LiD 0
Zn—65 0.26 <1iD <1iD <1iD 0
Cs-134 0.13 <1iD <1iD <1ID )
Cs-137 0.15 0.034 (10/16) No. 3 0.035 (6/8) 0.034 (5/8 0
0.020-0.044 0.6855° 0.025-0.044 0.028-0.043
| Food GSA (20):
| Products
| (pci/gwet) | T-131 0.06 <1iD <1iD <1iD 0
Cs-134 0.06 <D <AiD 11D °
| Cs-137 0.08 0.011 (1/17) E_0.011 (1/2 <1iD 0
0.011 * 1.7€96° 0.011
| "




! Medium Mummber of Mean (a) location & Meamn (a) | Mean (a) Norrout ine
(units) Amalysis b 1 Range Desigratian Range Ranp Reports
Surface H-3 (8): 3000 225 (3/4) No. 3 255 (3/4 186 (3/4) 0
(Lake) Water 135-288 0.5870"° 135-288 143-217
(pCi/liter)

GSA (24):
Mn-54 15 <D <1iD <1iD 0
Fe-59 30 <1iD <UD <LiD 0o
- Co—-58 15 <11D <1dD <LiD 0
— Co—60 15 <D <D <1iD 0
"‘"" Zn—65 30 <LiD <1iD <1iD 0
Zr-95 15 <1iD <1iD <1iD 0
Nb—-95 15 <LiD <11ID <UD 0
I-131 15 <1iD <1iD <UD 0
Cs-134 15 <1iD <D <1iD o
Cs-137 18 <1iD <1iD <11D 0
Ba/1a-140 15 <1iD <1iD <LiD 0
— — —— — e e




Reaacs
| (units)

’ Milk (f)
E (pCi/liter)

Cs-134
Cs-137

Ba/Ia-140

I-131(126):
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Mmber of
Norrout ine
Reports
Air G.B. (260):] o0.01 0.017 (208/208) R4 0.018  (52/52) 0.017 0
Particulates 0.007-0.041 1.80143° 0.009-0.038 0.007-0.039
anc
Radioiodine | I-131(260):| 0.07 <1iD <LiD <1iD 0
(d)
{pCi/m”)
GSA (60):
Cs—-134 0.05 <1iD <1iD <1dD (8]
Cs-137 0.06 <1iD <1iD <1iD 0
TLD Camma
(mrem per Dose (130):1 N/A 5.2 (118/118) {(c) _No.85 14.0 (4/4) (e) 4.8 (12/32) Y
standard 2.1 - 15.4 0.28294" 12.0-15.4 2.9-6.4
month)




ANNUAL SUMMARY TABLE NOTES

Data for the Annual Summary Tables is based on RETS

re?uired samples only, except for TLD Vocations #99-101
which are included but are not REYS locations.

Not applicable.
Fraction of detectable measurement to total measurement.

Location is distance in miles, and direction in compass
degrees.

Indicator TLU locations ave: #7, 23, 75, 76, 77, 18, 73,
80, 81, 82, 83. 84, 85, 86, 87, 88, 8%, 90, 91, 92, 93

94, 95, 96, 97, 98, 99, 100, 101, 8, 15, 18, 56, and 58
Control Tills are al) TiDs located beyond the influence of
%85 fite ¢14, 49). (A1) are RETS locations except #9-

Indicator samples from environmental stations Rl off-site
R2 off-site, R3 off-site, and R4 off-site. Control

samples are samples from RS off-site environmental
station.

This dose is not representative of doses to a member of
the public since this area is located near the north
shoreline which is in close proximity to the generating

facility and is not accessible to members of the public
(see Section V.4-TLDs).

The RETS criteria for indicetor milk sample locations
includes locations within 5.0 miles of the site. There
are no milk samgle locations within 5.0 miles of the site.
Therefore, milk samples are collected from locations

greater than 5.0 miles from the site based on site D/Q
values.




e

o

AY

ANALYTICAL RESULTS



IV AMALYTICAL RESULTS

Environmental Sample Data

Environmental sazrle data is summarized in table format.
Tables are provided for select sample media and contain
data based on &ctua! values obtained over the year,
These values are comprised of both positive values and
LLD values where applicable.

The LLD is the smallest concentration of radiocactive
material in & sanglg that will be detected with 95%
robcb1lit¥ and with 5% probability of falsely ﬁoncludin
shat & blank observation represents a ‘esl® signa
see Section II-C for detailed explanation).

When the initial count of & sample indicates the presence
of radicactivity, two recounts are normally performed.
When & radionuciide is positively identified in two or
more counts, the analytical results for that radionuc)ide
is reported as the mean of the positive detections and

the associated error for that mean (see Section II-B for
methodology).

Hany of the tables are footnoted with the term "Plant
Radionuclides”®. Plant related radionuclides are

radionuclies that are preduced in the reactor &s a result

of plant operation either through the activation or
fission process.
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TABLE IV-1
CONCENTRATIONS OF GAMMA EMITTERS IN SHORELINE SEDIMENT SAMPLES
Results in Units of pCi/g (dry) + 2 Sigma

Sunset Beach
(05) 04/24/89

Lang’'s Beach
(06, Control) 04/25/89

Recoilections:

Sample Location 05/24/89
Sample Location 05/24/89
Sample Location 05/24/89
Sample Location 05/24/89
Sample Location 05/24/89
Sample Location 05/24/89

Sunset Beach
(05) 10/30/89

Lang's Beach
(06, Control) 10/30/89

¢-A1

- Corresgonds to sample locations noted on Figure 1A, Section VII.
** Plant Related Isotopes



TABLE IV-2

Mn-54 Co58 Fe-59 Co60 In65

FITZPATRICK
06/06/89 Lake Trout 4.3840.49 <0.024 <0.034 <0.091 <0.022 <0. 0.039+0.024
06/08/89 Brown Trout 4.64#0.47 <0.023 <0.030 <0.069 <0.024 <0. 0.030+0.015
06/08/89 White Sucker 4.80+0.64 <0.037 <0.050 <0.122 <0.046 <0.040

NINE MILE POINT #1
| 06/07/89 Lake Trout 4.5740.51 <0.030 <0.040 <0.095 <0.018 0.0434+0.015

06/07/89 Brown Trout 3.99+40.21 <0.035 <0.039 <0.110 <0.036 0.020+0.010
06/22/89 White Sucker 5.2640.49 <0.025 <0.028 <0.069 <0.025 <0.028

€~Al

OSWEGO HARBOR (Control)
06/06/89 Lake Trout 4.57+40.24 <0.036 <0.047 <0.110 <0.032 <0. 0.032+0.010
! 06/06/89 Brown Trout 5.14#0.65 <0.037 <0.054 <0.142 <0.026 <0. 0.043+0.012 <LLD
06/06/89 White Sucker 3.99+0.49 <0.032 <0.034 <0.977 <0.026 : <0.031  <ilD

* Plant Related Radionuclides



TABLE IV-2 (ConTIinueD)

Co-58 Fe-59 Co60 1In65 Cs-134 Cs-137 OTHERS*

Lake Trout #1 A 0.025+0.008
Lake Trout #2 . 0.031+0.008

White Sucker 3 <0.027

Smallmouth . : 0.042+0.014
Bass

Walleye . . ; 0.044+0.011

Lake Trout #1 . <0.032 <0.039
Lake Trout #2 : <0.027 0.040+0.018

White Sucker " . . <0.029 <0.032

Brown Trout 3 <0.031 <0.039
0.030+0.015

Walleye

* Plant Related Radionuclides



TABLE IV-2 (CownTInueD)

DATE TYPE K-40 Mn-54 Co-58 Fe-59 Co-60 1In-65 Cs-134 Cs-137 OTHERS*

209119/89 take Trout #1 4.02+40.32 <0.037 <0.039 <0.12 <0.033 <0.075 <0.030 0.032+#0.011 <LLD
%09/19/89 Lake Trout #2 4.23+0.26 <0.025 <0.038 <0.08 <0.021 <0.046 <0.023 0.033#0.019 <LLD
%09/22/89 White Sucker 4.90+#0.52 <C.030 <0.039 <0.08 <0.025 <0.067 <0.028 <0.030 <LLD
509/22/89 Brown Trout 5.12+40.62 <0.043 <0.048 <0.15 <0.038 <0.102 <0.035 <0.046  <LLD
310/28/89 Walleye 4.8340.27 <0.023 <0.024 <0.05 <0.022 <0.045 <0.024 0.028+0.009 <LLD

|
{

£
1
on

* Plant Related Radionuclides
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TABLE IV-3

CONCENTRATIONS OF TRITIUM IN SURFACE WATER

(QUARTERLY COMPOSITE
Results in Units of pCi/li

SAMPLES)
ter + 2 sigma

STATION CODE PERIOD

T ————————— . —————————————

?5§%P?;té$§* First Quarter 12/29/86-03/31/89 135+106
Second Quarter 03/31/89-66/30/89 288+103
Third Quarter 06/30/89-09/29/89 2514105
Fourth Quarter 09/29/89-01/02/90 <172

OSWEGO STEAM* First Quarter 12/31/88-03/31/89 217+107

%53?183NTR0L) Second Quarter 03/31/89-06/30/89 199+102
Third Quarter 06/30/89-09/29/89 143+104
Fourth Quarter 09/29/89-01/02/90 <172

* Samples required by the Technical Specifications.
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TABLE IV-3 (Comvimuen)

CONCENTRATIONS OF TRITIUM IN SURFATE WATER
(QUARTERLY COMPOSITE SANPLES)
Results in Units of pCi/liter + 2 sigma

NINE MILE First Quarter 12/31/88-03/31/89 179+107

POINT UNIT 1**

(09, INLET) Second Quarter 03/31/89-06/30/89 214+102
Third Quarter 06/30/89-09/29/89 302+106
Fourth Quarter 09/29/89-01/02/90 <172

NINE MILE First Quarter 12/31/88-03/31/89 1354106

POINT UNIT 2**

(11, INLET) Second Quarter 03/31/85-06/30/89 2274102
Third Quarter 06/30/89-09/29/89 2474105
Fourth Quarter 09/29/69-01/02/90 <172

32#530(?6;Y** First Quarter 12/31/88-03/31/89 248+108
Second Quarter 03/31/89-06/30/89 2404102
Third Quarter 06/30/89-09/29/89 2424105
Fourth Quarter 09/29/89-01/20/89 <172

|

S —

*#* Optional samples. ]
Oswego City Water samples are composites of twice per week grab sampies.
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TABLE IV-4

CONCENTRATICNS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1989
Results in Units of pCi/liter + 2 Sigma

{ STATION CODE*

OSWEGO STEAM | 1-131
STATION Cs-134
(08, CONTROL)| Cs-137
Ir-95
Nb-95
Co-58
Mn-54
Fe-59
In-65
Co-60
K-40
Ba/La-140

FITZPATRICK I-131
(03, INLET) Cs-134
Cs-137
Ir-95
Nb-95
Co-58
Mn-54
Fe-59
In-65
Co-60
K-40
Ba/La-140

* Corresponds to sample locations listed on Figure 1A, Section VII.
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TABLE IV-4 (ContiwnueD)

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1989
Results in Units of pCi/liter ¢+ 2 Sigma

—_— e ——

STATION CODE*] NUCLIDE JANUARY FEBRUARY MARCH APRIL MAY JUNE
NINE MILE I-131 <8.23 <8.82 <7.28 <11.0 <9.31 <11.6
POINT Cs-134 <2.46 <2.78 <3.26 <3.58 <2.68 <4.08
UNIT i** Cs-137 <2.47 <3.04 <3.09 <4.18 <2.70 <3.48
(09, INLET) Ir-95 <6.24 <7.23 <8.59 <9.49 <6.20 <8.45
Nb-95 <3.31 <3.59 <4.03 <4.53 <3.17 <5.40
Co-58 <2.70 <3.19 <3.17 <4.03 <3.14 <4.78
Mn-54 <2.64 <2.59 <2.97 <3.46 <2.56 <3.64
Fe-59 <6.36 <6.66 <7.70 <8.54 <7.69 <7.91
In-65 <5.43 <5.40 <8.49 <7.48 <5.46 <11.3
Co-60 <2.34 <3.09 <3.65 <3.09 <2.74 <4.25
K-40 65.5+20.9 234+36.7 35.5+11.5 203+42.6 | 53.1422.4 |31.6+11.9 §
Ba/La-140 <6.53 <7.02 <8.94 <736 <3.75 <12.3
NINE MILE 1-131 <13.6 <7.64 <7.82 <6.76 <9.82 <8.81
POINT Cs-134 <4.30 <3.43 <2.41 <2.29 <4.11 <3.70
UNIT 2** Cs-137 <4.44 <2.68 <2.62 <2.60 <2.88 <3.45
(11, INLET) Zr-95 <11.1 <8.35 <5.95 <6.67 <8.79 <8.09
Nb-95 <6.09 <4.22 <3.02 <3.27 <5.06 <4 .41
Co-58 <4.76 <3.62 <2.56 <2.83 <4_30 <4.11
Mn-54 <4.38 <3.17 <2.49 <2.32 <4.04 <3.95
Fe-59 <10.6 <7.50 <6.45 <5.42 <8.26 <6.74
In-65 <10.2 <8.37 <5.24 <4.52 <10.7 <8.78
Co-60 <4.28 <2.38 <2.77 <2.34 <4.54 <4.12
K-40 172#39.9 48.1+11.3 100425.8 53.2#21.2 | 50.5+i5.4 [63.2+12.4
Ba/La-140 <11.3 <8.51 <6.06 <4.97 <11.3 <9.07

* Corresponds to sample locations listed on Figure 1A, Section VII.

** Optional sample location. Sample not required by Technical Specification.



TABLE IV-4 (CowtIimnuep)

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1989
Results in Units of pCi/liter + 7 Sigma

STATIOI COBE*

OSWEGO CITY
WATER**
(10)

I-131
Cs-134
Cs-137
Ir-95
Nb-95
Co-58
Mn-54
Fe-59
In-65
Co-60
K-40
Ba/La-140

101+30.
<6.58

<3.
3 237+41.

<6.41

<8.53
<3.33
<2.68
<8.82
<4.09
<3.38
<3.14
<8.15
<8.07
<3.66

65.1+12.

<11.2

* Corresponds to sample locations listed on Figure IA,

** Optional sample location.

Section ¥II.

— —— e

<12.7
<3.31
<4 .22
<9.55
<4.76
<3.71
<3.95
<10.3
<7.33
<3.38
222+40.9

<8.06

Sample not required by Technical Specification.
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TABLE IV-4 {ComntIinueD)

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1989
Results in Units of pCi/liter ¢+ 2 Sigma

_STATION CODE*| NUCLIDE JULY AUGUST SEPTEMBER OCTOBER
OSWEGO STEAM | I-131 <0.23 <0.22 <0.43 <0.31
STATION Cs-134 <3.87 <2.98 <2.70 <3.58
(08, CONTROL)| Cs-137 <3.35 <3.62 <3 02 <4.29
Ir-95 <8.42 <7.7V <7.86 <9.83
Nb-95 <4.30 <3.84 <3.72 <4.88
Co-58 <4.46 <3.56 <3.48 <3.76
Mn-54 <3.59 <3.01 <2.64 <4.38
Fe-59 <8.40 <7.02 <6.68 <9.67
In-65 <9.99 <6.62 <5.29 <7.20
Co-60 <3.87 <2.82 <2.65 <4.01
K-40 38.5+13.0 334+48.8 236+38.9 151+38.1
Ba/La-140 <9.65 <6.91 <4.72 <B.75
FITZPATRICK I-131 <0.24 <0.22 <0.30 <0.30
(03, INLET) Cs-134 <3.01 <4.60 <3.80 <2.79
Cs-137 <3.10 <3.08 <3.99 <3.32
Ir-95 <6.98 <8.72 <9.33 <6.82
Nb-95 <3.90 <4.22 <4.97 <3.63
Co-58 <3.11 <4.50 <4.09 <3.12
Mn-54 <2.90 <3.41 <3.90 <2.49
Fe-59 <6.52 <8.45 <9.09 <6.50
Zn-65 <6.80 <9.50 <7.06 <5.71
Co-60 <3.16 <4.54 <3.40 <2.38
K-40 182+30.4 48.1+13.6 214+46 257+34.9
_ Ba/La-140 <6.09 <10.4 <7.50 <4.39

* Corresponds to sample locations listed on Figure 1A, Section VII.
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TABLE IV-4 (CownTInueD)

CONCENTRATIONS CF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1989
Results in Units of pCi/liter + 2 Sigma

e R R e

* Corresponds to sample locations listed on Figure 1A, Section VII.

** Optional sample iocation.

Sample not required by Technical Specification.

STATION CODE*
| NINE MILE I1-131 <12.9 <11.9 <7.84 <8.69 <13.5 <9.48
POINT Cs-134 <4.39 <3.70 <2.56 <2.51 <4.23 <3.00
UNIT 1** Cs-137 <4.80 <3.79 <2.52 <2.64 <4.79 <3.06
(09, INLET) Ir-95 <11.6 <9.18 <6.68 <6.82 <10.8 <7.93
Nb-95 <6.04 <4.97 <3.01 <3.63 <4.89 <3.86
Co-58 <4.90 <3.96 <3.05 <3.12 <4.56 <2.91
Mn-54 <4.51 <4.00 <2.92 <2.49 <3.96 <3.15
Fe-59 <10.1 <9.10 <6.99 <6.50 <12.1 <6.30
In-65 <9.33 <7.63 <5.52 <5.71 <9. 37 <6.45
Co-60 <4.09 <3.25 <3.01 <2.38 <3.45 <3.21
K-40 160+44. 225+44 . 52.0+21. 257434.9 117451. 68.9+25.
Ba/La-140 <7.56 <8.71 <5.89 <4.39 <10.1 <6.89
NINE MILE 1-131 <8.35 <9.08 <8.06 <9.92 <9.06 <11.6
POINT Cs-134 <2.80 <4.01 <4.07 <3.98 <2.66 <3.09
UNIT 2** Cs-137 <2.83 <2.95 <3.43 <2.98 <2.68 <3.25
(11, INLET) Ir-95 <6.76 <8.78 <7.94 <9.08 <6.37 <8.31
| Nb-95 <3.58 <4.67 <4.74 <4.61 <3.64 <4.26
Co-58 <3.12 <4 .45 <4.09 <4.34 <2.71 <3.42
Mn-54 <2.95 <3.98 <3.50 <3.60 <2.80 <3.26
Fe-59 <7.43 <8.45 <8.95 <7.80 <5.82 <6.45
In-65 <5.45 <9.60 <9.31 <8.93 <5.89 <6.52
Co-60 <2.56 <4 .86 <4.25 <4.31 <2.38 <3.09
K-40 101+28. 48.9+13. 45.8+13. 84.3+#13.8 262438. 259+36.
Ba/La-140 <7.42 <10.6 <9.90 <10.8 <5.65 <6.24



TABLE IV-4 (ConvIinueD)

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1989
Results in Units of pCi/liter + 2 Sigma

STATIO. CODE*

OSWEGO CITY -
WATER** Cs-134
(10) Cs-137
Ir-95
Nb-95
Co-58
Mn-54
Fe-59
In-65
Co-60
K-40
Ba/La-140

* Corresponds to sample locations listed on Figure 1A, Section VII.

** Optional sample locatiorn. Sample not required by Technical Specification.
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TABLE 1IV-9

CONCENTRATIONS OF GAMMA EMITTERS IN MONVHLY COMPOSITES

OF JAF/MMP SITE AIR PARTICULATE SAMPLES - 1989
Resultsrin Uﬂitsrof 10~ 3pCi /m3 + 2 Sigma

APRIL

i| wucLIDES
R1 OFFSITE COMPOSITE®
<4 03

| ce-144 <4.56
<1.42 <1.30

i Ce-141

it Be-7 " 67.0212. 94.9+12.
i Zn-65 <1.90 <1.06
i Cs-134 <(.94 <0.94
| Cs-137 <1.05 <1.01
it Zr-95 <2.49 <2.08
i Nb-95 <1.38 <1.13
i Co-58 <1.05 <0.70
i ¥n-54 <0.94 <0.83
t Co-60 <0.78 <0.76
| K-40 <24.1 13.4:8.4 <21.4
il Others{ <LLD <LID <LLD

R2 OFFSITE COMPOSITE *

Ce-144 <4.42 <4 4 <4 41 <5.96 <3.99
i Ce-141 <1.28 <1.5 <1.28 <1.66 <1.840
{ Be-7 80.7+12. BEL £0.0+13.4 78.2+14. : 94.2+12.
it Zn-65 <1.68 <1.7 <1.19 <1.94 <2722
it Cs-134 <().88 <1.02 <0.89 <1.26 <0.81
i Cs-137 <0.70 <0.96 <0).89 <1.16 <0.68
i Zr-95 <1.90 <2.85 <2.51 <3.33 <1.57
! Nb-95 <1.10 <1.16 <1.22 <1.68 <0.84
i Co-58 <0.99 <1.06 <1.08 <1.45 <0.65
I Mn-54 <¢.97 <1.06 <0.84 <1.18 <0.93
it Co-60 <1.06 <1.02 <0.84 <0.66 <0.79
it K-40 30.9¢12.1 32.1#13.5 <15.4 22.1+13.5 36.8+11.7 §
I Otherst <L[D <LIp <LLD- <LID L <LiD |
* Sample Locations Required By Technical Specifications.
1t Plant Related Radionuclides.




TABLE IV-9 (CowTINUED)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989

Results in Units of 107 3pCi/m3 + 2 Sigma

WUCLIDES JANUARY FEBRUARY MARCH

——————— A R ———
e ————————————————

—

R3 OFFSITE COMPOSITE®

Ce-144 <3.75 <5.93 <3.50 <4.04

Ce-141 <1.27 <1.78 <1.28 <1.39
Be-7 67.8+11.8 64.2413. 78.3+10. 68.3+10.
Zn-65 <1.74 <2716 <145 <2.14
Cs-134 <0.89 <1.28 <0.73 <8.9g

Cs-137 <).74 <1.11 <0.80
<1.68

Ir-95 <2.41 <2.26 <1.78
Mb-95 <0.89 <1.46 <1.00 <(.98
<0.74 <0.75

Co-58 <1.15 <1.47
Mn-54 <1.13 <1.06 <0.62 <0.92
<1.00 <1.11

Co-60 <0.87 <1.42
K-40 <12.0 22.4%13. 30.0+10.0 38.2{62.

Otherst <LLD <LID <L1D

R4 OFFSITE COMPOSITE *

Ce-144 <5.78 <4.26 <4.69 <4.51
Ce-141 <1.89 <1.51 <1.66 <1.57
Be-7 93.0#15. 77.6%12. 84.9+14. 82.2+14.
In-65 <1.12 <2.45 <2.40 <1.70
Cs-134 <(.84 <0.90 <0.85 <(.82
Cs-137 <1.32 <0.96 <0.85 <0.75
Ir-95 <2.17 <2.54 <2.85 <2.05
Nb-95 <1.45 <1.24 <1.32 <1.08
Co-58 <1.48 <1.02 <0.92 <0.80
Mn-54 <1.12 <0.58 <0.96 <0.89

<0.64 <1.14 <(.82

Co-60 <0.69
K-40 29.8+14.8 46.1+415.9 22.7+12.0 40.6{15.8

Otherst <LLD <LLD <LLD. <LLD

* Sample Locations Required By Technical Specifications.
t Plant Related Radionuclides.

U L ) ﬁ




TABLE IV-9 (Comviwmuep)

CONCENTRATIONS OF GAMMA EMITTERS IN MOMTHLY COMPOSITES
OF JAF/KMP SITE AIR PARTICULATE SAMPLES - 1989

Resultsﬂun Unats of710“3pC1/m3 + Z Svgma A

RS OFFSITE COMPOSITE (C@HTR@&)*

| Ce-144 . <5.79 <3.69 <4.75
Ce-141 <1.83 <3.50 <1.59
Il Be-7 : 65.4+13. 70.2+10.9 76.0413.
| Zn-65 <3.10 <1.48 <1.59
| Cs-134 <0.96 <0.92 <0.97
il Cs-137 <1. <0.88 <0.93
| 7r-95 <3. <2.10 <3.00
| Nb-95 1. <1.13 <1.52
| Co-58 : <1. <0.89 <0.85
| #n-54 : <. <0.78 <1.28
i Co-60 <1. <0.85 <0.92
il K-40 : 24.5413. 11.648.20 10.1+8.50
<LID <LID

i Otherst <LD

D2 OFFSITE COMPOSITE®*

<5.31 <4.77 <5.77 <5.55
<1.78 <1.41 <1.63 <1.58
93.9+14. 56.7+11. 77.5%14. 70.4£13.7
<2.64 <2.60 <2.95 <2.63
<0.98 <0.81 <1.15 <i.
<0.96 <0.99 <1.09 <1.
<1.95 <2.62 <2.28 <3.
<1.45 <1.11 <1.32 :
<1.26 <0.75 <1.36
<i.38 <0.96 <1.15
<0.95 <1.08 <1.28
24.5+12.1 29.2#12.0 <31.7
<LLD <LID <LLD

* Sample Locations Required B% ired By Technical S ecufications
** Optional Sample Location. Required By The Technaical Specifications.

t Plant Related Radionuclides.




TABLE IV-9 (ConTinuEeED)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989

Results in Units of 10 3pCi/m3 + 2 Sigma

_—

L2-A1]

| NUCLIDES JANUARY FEBRUARY
E OFFSITE COMPOSITE**
<3.89 <5.62
<1.25 <1.67
82.0+11. 76.3+14.
<1.15 <2.38
<0.75 <1.08
<0.71 <0.76
<1.86 <2.09
<1.01 <1.66
<0.85 <1.59
<0.86 <1.07
<0.33 <1.17
27.1#10.1 33.7+15.
<LID <LID
F OFFSITE COMPOSITE**
<5.52 <4.97 <3.65 <4.36
Ce-141 <1.79 <1.90 <1.46 <1 61
Be-7 75.4+14. 78.8+13. 59.6+11. i 78.9+12.
In-65 <1.63 <1.61 <1.93 : <2713
Cs-134 <1.14 <0.92 <0.89 ; <1.00
Cs-137 <1.34 <0.91 <().84 . <1.03
Ir-95 <2.61 <2. <2.18 : <2.64
Nb-95 <1.72 <i. <1.85 X <1.14
Co-58 <1.42 <1. <0.66 2 <1.76
Mn-54 <1.13 <1. <0.84 : <0.73
Co-60 <1.35 <0. <0.92 <1. <1.05
K-40 : ; <28.8 31.9+14.0 11.7+47.3 50.9+15. 28.7+11.9
Otherst L <LLD <LLD <LLD <LID
i O?tional]Sample L(_)catior_\(.j Not Required By The Technical Specifications.
B e on 0
R T e R S g g
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TABLE IV-9 (Cowrtinuep)

CONCENTRATIONS OF GAMMA EMITTERS IN HONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989

Results in Units of 10 3pCi/m3 + 2 Sigma

NUCLIDES JANUARY FEBRUARY MARCH APRIL MAY

G OFFSITE COMPOSITE**

Ce-144 <5.43 <4.91 <3.39 <5.61 <4.62
Ce-141 <1.70 <1.96 <1.09 <1.67 <1.58
Be-7 87.0+14.0 56.3+12.5 70.1+11.2 76.4+13.9 87.6+13.0
In-65 <2.48 <2.19 <2.07 <3.10 <1.47
Cs-134 <1.16 <1.26 <0.87 <1.33 <0.79
Cs-137 <1.16 <1.32 <0.74 <1.08 <i.14
Zr-95 <2.99 <2.96 <1.86 <2.81 <2.35
Nb-95 <1.40 <1.92 <1.28 <1.31 <1.13
Co-58 <1.27 <1.00 <0.89 <1.16 <0.98
Mn-54 <0.77 <1.15 <0.78 <1.00 <0.92
Co-60 <0.55 <1.44 <0.95 <1.82 <1.05
K-40 31.5+14.2 21.7+¢13.56 20.5#9.3 20.6+13.5 32.0+12.7
Otherst <LLD <LTD , <LED <L[D <LID

** Optional Sample Location. Noit Required By The Technical Specifications.
f P?ant Related Radionuclides.

<5.04
<1.58
94 .5+7.0
<3.58
<1.03
<0.80
<2.93
<1.35%
<1.45
<1.11
<1.38
10.5+4.1 |
<UD
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TABLE IV-9 (Convinuep)

CONCENTRATICNS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1985

Rgsults in Units of 10 3pf

ifm3 + 2 Sig

Ce-144 <5.32 <3.39 <4 64 <5.44 <4.96 <575
Ce-141 <2.18 <1.06 <1.59 <1.70 <1.68 <2.00
Be-7 76.8+15.4 65.545.9 84.9+11.3 63.4+12.4 80.1+13. 98.0+17.
In-65 <1.72 <276 <1.86 <2753 <1.91 <367
Cs-134 <1.53 <1.10 <0.80 <0.94 <0.99 <1.14
Cs-137 <1.03 <1.08 <0.75 <0.98 <0.91 <1.13
Zr-95 <3.52 <3.26 <2.25 <2.30 <2.85 <3.04
| Nb-95 <1.57 <1.59 <1.11 <1.66 <1.15 <1.97
| Co-58 <1.43 <1.26 <0.82 <1.29 <0.87 <1.61
| Mn-54 <1.12 <1.19 <0.83 <1.17 <1.02 <1.13
| Co-60 <1.58 <1.11 <0.90 <1.12 <0.78 <1.35
| K-40 25.8+14.5 13.145.5 40.9+412.0 41.1+15.4 30.0+13.3 19.0+12.
Otherst <LID <LTD <LID <LID <LTD <LID
i G ONSITE COMPOSITE**
| Ce-144 <4.38 <3.23 <3.54 <4.83 <5.11 <495
| Ce-141 <1.37 <0.98 <1.12 <1.62 <1.70 <1.67
| Be-7 a3.7+14.4 81.846.1 83.1+412.8 71.9+12.1 £5.9+14. 91.6+15.
In-65 <2724 <3709 <1703 <2723 <2737 <2737
Cs-134 <0.97 <1.05 <0.69 <G.87 <1.01 <G.96
Cs-137 <0.93 <0.89 <0.66 <0.99 <1.01 <1.28
Zr-95 <2.39 <2.78 <2.18 <2.13 <1.73 <2.77
Nb-95 <1.18 <1.05 <1.00 <1.35 <1.29 <i.41
Co-58 <0.76 <1.47 <0.99 <1.09 <1.33 <1.01
Mn-54 <0.97 <1.09 <0.95 <0.84 <1.10 <0.73
Co-60 <1.19 <2.30 <0.84 <1.04 <0.91 <1.11
K-40 21.0+10.7 15.044.6 12.148.0 39.2+13.6 28.6+12.3 <20.6
Otherst < _<LLD <LLD - <LLD e 1 W <liD

D! ONSITE COMPOSITE**

. 0 tional Sample Location.
nt.ﬁilatig Radionuclides.
aE G B G OGS G B o e - -GS & B e

Not Required By The Technical Specificatien-.




0€-AI

| Otherst LD ~ «iID <LLD

TABLE IV-S (ConTIinueD)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989

Results in Units of 10’3pCi/-3 + 2 Sigme

FEBRUARY

H ONSITE COMPOSITE**

<3.53
<1.20
78.2+13.
<2.52
<0.94
<0.50
<2.02
<1.22
<0.83
<0.79
<0.65
<16.8

I ONSITE COMPOSITE**

<4.04 <4.77
<1.39 <1.74
89.9+12. 61.1#10.9
<2.51 <2.40
<0.76 <0.99
<0.63 <0.77
<2.78 <2.20
<1.10 <0.96
<1.10 <1.19
<0.60 <0.83
<1.19 <0.81
21.7410.0 45.0+13.6
<L1D- <LID

** Optional Sample lLocation. Not Required By The Technicai Specifications.
Yant Related Radionuclides.
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TABLE IV-9 (ConTINUED)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989

Results in Units of 10“3pCiI-3 + 2 Sigma

i J ONSITE COMPOSITE**

T€-AI

Ce-144 <461 <3.20 <3.69 <5.27 <5.58 <5.14
Ce-i41 <1.48 <1.03 3.3 a1.77 <1.68 175
Be-7 60.9+12.0 52.645. 1 67.5+10 6 §1.7411.7 49.5:11.5  85.047.4
Zn-65 192 319 .13 2715 3718 3718
Cs-134 <1.09 <1.00 <078 <0.84 <1.05 147
Cs-137 <1.07 <097 076 <0 84 122 1,30
7r-95 273 <2.29 <1.85 <2.84 381 <366
Nb-95 <1.42 <1.14 <0 88 <130 <1.45 167
Co-58 <1.21 <1.28 <069 <118 1.25 <1.90
Mn-54 <0.84 <1.03 <«0.79 1.23 1,18 <1.36
Co-60 <1.34 <1.07 <0.65 <1.60 <1.69 <1.95
K-40 32.8413.6 13.8+4. 46 13.8+10.8 35.4+14.3 42.8+416.3  10.6+5.08

| Otherst <UD LD ) <LLD LD LD

|

| K ONSITE COMPOSITE**

| Ce-144 <4.96 <6.16 <4.75 <5.23 <7.10 <5.43
Ce-141 <2.07 <1.91 <1.56 1.62 <2 19 <1.87
Be-7 83.1414.2 74.2415.1 73.5412.8 61.7+11.3 82.4316.3  99.8+16.3
O &5 199 2769 1,86 <2766 .17 3,38
Cs-134 1.17 <1.06 112 <1.09 1.19 1.29
Cs-137 1,24 <1.24 <0.99 <095 <1.56 1,30
7r-95 <2 81 413 <2.02 <2 67 234 298
Nb-05 <1.89 224 <1.10 113 .77 <1.30
Co-58 <1.15 <1.10 <1.18 <1.19 <1.84 <0.94
Mn-54 <1.33 1.34 <097 <1.18 <1.86 1,32
Co-60 <148 1.22 «0.76 <0.74 <1.70 «0.93
K-40 40.2+16.2 20.4416.4 26.3+11.9 33.1412.4 <26.5 21.3+13.6 |
Otherst LTD LD 1D . i) L9 LD

D ————— — —_—

v Ogtional Sample Location. ﬁ;i Required By The Technical Specifications.
{ Plant Related Radionuciides.
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TABLE IV-9 {(ConvInuEeD)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989

Results in Units of 16 3pCi/m3 + 2 Sigma

* Sample Locations Required By Technical Specifications.

t Plant Related Radionuclides.

NUCL IDES JULY AUGUST SEPTEMBER OCTOBER NOVEMBER  DECEMBER
R1 OFFSITE COMPOSITE*

Ce-144 <4.,97 <5.54 <6.37 <4.89 <4.14 <5.24
Ce-141 <1.69 <1.69 <1.97 <1.88 <1.55 <1.90
Be-7 103+14.4 80.9+14.9 89.6+7.85 75.7413.0 61.345.85  61.5+12.2

| Zn-65 <1.73 <409 <7.23 <3708 <3734 <2.26

| Cs-124 <0.85 <1.22 <3.62 <1.12 <1.01 <1.00
Cs-137 <1.09 <1.23 <1.52 <1.05 <0.91 <1.18

l Zr-95 <2.37 <1.93 <3.17 <2.50 <2.97 <2.69
Nb-95 <1.39 <1.02 <3.03 <1.50 <1.55 <1.75
Co-58 <0.97 <1.22 <1.98 <0.87 <1.47 <1.16
Mn-54 <0.92 <1.07 <2.06 <0.87 <1.14 <1.02
Co-60 <0.90 <1.55 <2.47 <1.09 <1.35 <1.07
K-40 44.5415.4 <29.2 <19.3 44.2+15.3 9.02+44.04  34.0+14.6

t Otherst <LTD <LiD <LLD <LTD <L[D <LLD

R2 OFFSITE COMPOSITE *

Ce-144 <5.40 <4.79 <4.87 <5.54 <3.47 <6.55
Ce-141 <1.56 <1.64 <1.54 <1.77 <1.22 <2.25
Be 7 98.2+14. 85.3+3.3 72.9+12.0 70.8+13.4 51.9410.3  75.0+16.5
Zn-65 <2791 <2.77 <2739 <3.13 <3.06 <3763
Cs-134 <0.95 <0.95 <0.87 <1.03 <0.72 <1.45
Cs-137 <1.03 <0.96 <1.02 <1.01 <0.84 <1.51
7r-95 <2.10 <2.35 <3.06 <2.35 <1.24 <3.15
Nb-95 <1.32 <1.55 <1.25 <1.95 <1.39 <2.56
Co-58 <0.85 <i.12 <0.78 <0.88 <0.96 <1.41
Mn-54 <1.13 <0.58 <0.93 <1.26 <0.84 <1.05
Co-60 <1.08 <1.41 <0.424 <0.78 <0.46 <1.68

' K-40 24.2413.5 33.1+13.6 20.4+9.99 35.7+15. 11.048.29 <25.3

lOtherst <LLD <LTD <D’ <LTD <LLD <LLD



TABLE IV-9 (ConvinuveD)
CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989
Results in Units of 16~ 3pCi/m3 + 2 Sigma

e ———

—_———
'

i NUCLIDES JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

R3 OFFSITE COMPOSITE*

5.21 <5.23 <5.48 <4.33 <4.74
. 1.77 <1.64 <1.73 <1.44 <1.79
Be-7 98.5+13.6 82.8+16.4 64.3+5.94 86.7+13.3 53.1#5.84  55.9+11.3
In-65 <2706 <2.28 <4764 <2.26 <2776 <z52 |
Cs-134 <0.96 <1.08 <2.07 <1.10 <1.13 <0.92 |
Cs-137 <1.00 <1.17 <1.25 <1.18 <1.22 e 3
Z2r-95 <2.04 <2.26 <3.02 <2.36 <3.02 <2.67
Nb-95 <1.02 <1.69 <2.16 <1.22 <1.60 <1.44 |
Co-58 <0.92 <1.33 <1.61 <1.21 <1.40 <1.08 |
— Il Mn-54 <0.73 <0.98 <1.54 <1.03 <1.13 <0.98 |
Ty Co-60 <0.84 <0.95 <1.51 <0.75 <1.33 <0.90 |
w I K-40 34.7+13.2 32.5413.2 12.545.11 32.2412.7 11.1#3.84  39.8+12.7
= Otherst <LID <LTD <LD <LTD <LTD <LTD
R4 OFFSITE COMPOSITE *
Ce-144 <5.57 <5.50 <6.32 <5.32 <4.96 <4.98
Ce-141 <1.76 <1.71 <2.35 <1.75 <1.91 <2.07 |
Be-7 99.1+14.7 86.8+12.8 82.6+15.1 68.9+13.4 65.8+7.69 76.7+14.5
In-65 <2.02 <2.16 <2.92 <3.20 <1.99 <2754
Cs-134 <1.18 <1.03 <1.29 <1.17 <0.96 <1.10
Cs-137 <1.13 <1.05 <1.18 <0.99 <0.88 <1.44
Zr-95 <2.46 <2.02 <3.21 <2.92 <2.67 <2.89
Nb-95 <1.43 <1.08 <2.10 <1.45 <1.70 <1.78
Co-58 <1.24 <1.32 <2.02 <1.34 <1.26 <1.23
Mn-54 <0.89 <0.87 <1.15 <1.13 <1.01 <1.09
Co-60 <1.06 <1.17 <1.57 <0.54 <0.80 <1.21 |
K-40 <27.3 35.6415.2 22.0+13.4 28.0+13.5 43.9+9.46 31.9+13.7
Otherst <LLD <LLD <LLD . N <LLD <tld___§

* Sample Locations Required By Technical Specifications.
t Plant Related Radionuclides.
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TABLE IV-9 (CownTINUED)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989

Results in Units cf 10‘3pCi/u3 + 2 Sigma

e —e—— e e e e e+ e e e e e e e e e~ e s
— —

; NUCLIDES JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

r_.___.————-——
RS OFFSITE COMPOSITE (CONTROL)*
Ce-144 <4.94 <5.73 <5.12 <5.19 <4.29 <5.71
Ce-141 <1.58 <1.92 <1.71 <1.85 <1.32 <2.32
Be-7 101+15.7 87.0+8.38 68.5+11.7 87.6+13.7 66.0+10.6 61.4+13.7
In-65 <2.02 <5.22 <2.43 <2.02 <1.80 <3.19
Cs-134 <1.01 <1.83 <0.95 <1.01 <0.74 <1.29
£s-137 <1.09 <1.63 <1.09 <1.22 <0.81 <1.27
7r-95 <2.20 <4 .54 <2.88 <2.67 <2.17 <2.96
Nb-95 <1.42 <2.26 <1.60 <1.23 <1.02 <2.05
Co-58 <1.41 <1.63 <1.17 <1.18 <0.81 <1.74
Mn-54 <1.08 <1.73 <1.03 <0.82 <0.82 <1.08
Co-60 <1.17 <1.92 <1.10 <0.98 <0.77 <1.87
K-40 <19.2 18.4+4.96 31.4+12.6 41.0+14.4 35.2#11.2 <33.6
| Otherst <LLD <LID <LID <LID <L[D <LLD
D2 OFFSITE COMPOSITE**

Ce-144 <4.68 <5.00 <5.07 <6.23 <4.07 <4.90
Ce-141 <1.53 <1.66 <1.66 <1.96 <1.38 <1.55
Be~7 103+13.3 84.2+13.9 74.246.43 70.1+414.0 57.349.58 67.3+12.2
2n-65 <2.35 <2.57 <4.99 <3.09 <1.59 <2.19
Cs-134 <0.83 <1.08 <2.10 <} .45 <0.78 <0.88
Cs-137 <0.91 <0.94 <1.15 <1.42 <0.69 <1.07
Zr-95 <2.08 <2.70 <3.63 <3.51 <1.95 <3.02
Nb- G5 <1.32 <0.92 <1.45 <1.98 <0.96 <1.45
Co-58 <1.15 <1.12 <1.44 <1.37 <0.55 <0.94
Mn-54 <0.93 <0.95 <1.31 <1.21 <0.79 <1.01
Co-60 <0.71 <.,3 <1.77 <1.81 <0.56 <1.15
K-40 30.9+12.5 25.1+12.6 10.0+5.45 <25.2 34.2+10.4 27.4+#12.1
Othersf <LID <LTD <LLD. <LLD <LLD <LLD

* Sample Locations Required B‘ Technical Specifications. ARl
** Optional Sample Location. Not Required By The Technical Specifications.
t Plant Related Radionuciides.



TABLE IV-9 (CewTINuED)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICHLATE SAMPLES - 1989

Results in Units of 107 3pCi/m3 + 2 Sigma

|

GE-AI

| NUCLIDES JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
F OFFSITE COMPOSITE**

Ce-144 <5.60 <5.77 <5.39 <5.20 <3.84 <6.24
Ce-141 <1.69 <1.57 <1.89 <1.86 <1.41 <2.14
Be-7 95.1+14.8 74.2+12.4 86.3+15.1 76.5+14.0 65.7+412.5 51.4+12.7
Zn-65 <229 <2.93 <3780 <2.66 <138 <2719
Cs-134 <0.86 <1.12 <1.07 <1.04 <0.84 <1.25
Cs-137 <1.01 <0.98 <1.26 <1.21 <0.88 <1.51 |
Zr-95 <2.91 <2.29 <3.07 <3.28 <2.09 <2.77
Nb-95 <1.05 <1.09 <2.01 <1.70 <1.22 <1.97 |
Co-58 <1.39 <0.99 <1.33 <1.36 <1.16 <1.87

| Mn-54 <1.10 <1.27 <1.51 <1.14 <1.00 5.3 1
Co-60 <1.22 <1.29 <0.61 <1.30 <1.02 <1.86
K-40 23.7412.0 46.8+15.4 25.2+13.6 25.0+11.8 9.28+7.28 <22.5 |
Otherst <LTD <LLD <D <L[D <L[D <LLD

{

F OFFSITE CGAPOSITE** |

Ce-144 <5.53 <5.90 <3.92 <5.64 <4.26 <3.49
Ce-141 <1.94 <1.60 <1.41 <177 <1.53 <1.70
Be-7 103+14.5 84.1+14.9 68.8+10.9 75.2+413.6 64 0+11.0 72.4+14.0
In-65 <2.67 1.83 <1.09 <2.32 <2.38 <2.41
Cs-134 <1.08 <1.25 <).71 <0.75 <0.77 <1.02
Cs-137 <1.05 <1.42 <0.72 <0.93 <0.68 <1.23 |
Zr-95 <3.12 <2.95 <2.58 <2.64 <2.35 <3.10 |
Nb-95 <1.65 <1.39 <1.28 <1.19 <1.13 <1.28
Co-58 <1.10 <1.06 <0.68 <1.13 <0.76 <0.95 |
Mn-54 <1.05 <0.90 <0.67 <0.93 <0.57 <1.06 |
Co-60 <0.89 <0.61 <0.51 <0.78 <0.70 <1.27
K-40 35.7+13.5 <22.4 34.4+411.9 58.4+19.0 42.6+12.9 <21.7
Otherst <LTD <LLD <LTD <LLD <LLD <LLD

i ———— —

** Optional Sample Location. Not Required By The Technical Specifications.
t Plant Related Radionuclides.
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I NUCLIDES JULY

!
!
4
I

Ce-144
Ce-141
Be-7
In-%5
Cs-134
Cs-137
Ir-95
Nb-95
Co-58
Mn-54
Co-60
K-40
Otherst

- O?tional Sample Location.
ant Related Radionuclides.

tP

<4.72
<1.57
98.3+14.4
<1.94
<0.93
<1.11
<2.34
<1.41
<1.23
<0.73
<0.95
31.0+12.7
<LID

0 JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989

TABLE IV-9 (ContinueD)
CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES

Results in Units of 10 3pCi/m3 + 2 Sigma

AUGUST

SEPTEMBER

——em
—

<5.73
<1.86
82.0+7 .54
<483
<1.75
<1.22
<4.69
<2.11
<1.62
<1.77
<1.31
10.4+46.31
<L[D

OCTOBER

G OFFSITE COMPOSITE**

<4.19
<1.68
81.7+47.18
<3.65
<1.44
<1.30
<2.89
<2.23
<1.59
<1.18
<1.46
<17.8
<LLD

<5.49
<2.05
69.1+13.1
<2.69
<1.22
<1.30
<2.32
<1.72
<1.25
<1.15
<0.47
54.3+16.7
<LID

Not Required By The Technical Specifications.

<4.86
<2.08

65.9+13.

<2.71
<0.95
<0.98
<2.89
<1.68
<1.38
<1.06
<1.19
<25.4
<LLD

NOVEMBER DECEMBER

S ———————— |

<5.01
<1.58 1

4 44 .7+11.7 5
<2.49
<12.7
<11.2
<2.26
<1.33
<0.98
<0.94
<1.17
<13.8
<LLD




TABLE IV-9 (ComNTIMUED)
CONCENTRATIONS OF GAMMA EMIVVERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1989
Results in Units of 10~ 3pCi/m3 + 2 Sigma

e m—

MUCLIDES AUGUST SEPTEMBER CCTOBER WOY EMBER DECEMBER ?

e —
——— ——

D1 ONSITE COMPOSITE™™

Ce-144 <5.07 <5.17 <3.69
Ce-141 <1.85 <1.52 <1.39
Be-7 ; i 88.6+15.5 62.8+12. ; 46.8+9.98
In-65 <2.27 <2.95 <2700 |
Cs-134 : <1.07 <(.88 <0.87
Cs-137 : <1.11 <1.03 <0.64
Ir-95 . <1.72 <2.60 <2.56
Nb-95 : <1.86 <1.26 <0.980
Co-58 <1.26 <1.0% <0.701
Mn-54 <0.84 <0.98 <().44
Co-60 <1.15 <1.26 <0.94
K-40 : : 26.7+14.4 49.6+15. . 17.1#10.4 }
Otherst <LID <LID r <LID |

G ONSITE COMPOSITE®*
<3.45 : <3.86
<1.19 : <1.44

73.2411.2 . : 71.0#11.
<1.83 . <2.07
<0.73 ; <0.78
<0.83 ‘ <0.78

Zr-95 <1.82 : <2.52

Nb-95 - <1.26 . <1.28

Co-58 7 <1.21 <0.82 : <0.93

Mn-54 a <0.49 <0.83 <0.86

Co-60 : <i.10 <0.50 <0.85

K-40 . ) 38.4+15.2 38.9+412.0 29.8+12.8 20.149.95

Otherst <LLD <LLD- <LLD <LLD

wM=

Mot Required By The Technical Specifications.

ant Related Radionuclides.
Gl N e 05 e - - e ;| -

A A

Ce-141
Be-7
In-65
Cs-134
Cs-137

A

MO bt s B
o je
DO NNADABNW

AAAA
bt [N bt s

e O?tional Sample Location.

{ P




| Ce-141

i Ce-144
| Be-7

| Co-58

TABLE IV-9 (CowTinuweDd)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES

OF JAF/NMP SITE AIR PARTICULATE SAMPLES - 1969
Results in Units of 10~ 3pCi/m3 + 2 Sigma

e e e e e e

AUGUST SEPTEMBER OCTOBER ROVEMBER DECEMBER |

| HUCLIDES JuLY
H ONSITE COMPOSITE®*

<6.54 <2.58 ; <3.90
<1.82 <4.30 ; <1.50
70.4+6.70 56.8+11. i a 58.3#6.15
<4.37 <2.2 = ; 27.322.42
<2.31 <0. : <0.88
<1.47 <0. : <0.63
<3.53 <Z. ; <2.27
| <2.30 <l. - <1.39
Co-58 ; <1.81 <0. : <1.52
| Mn-54 . <1.88 <l. <1.14
Co-60 ] <2.26 <0.91 : 1.20+0.56
| K-40 ; " 14.146.46 33.2+12.4 : F 25.1{6.06

| Otherst LD <LTD 0 <LLD

| Ce-144

* A A

~4

(%,
Nua—u-oa:'mr\)\‘
. B . . . +. .
OB QWO
wWoOwoosNIDm

Be-7

In-65
Cs-134
| Cs-137
i Zr-95
| Nb-95

I ONSITE COMPOSITE®*

<4.23 <5.33 <4.14
<1.42 <1.68 <3.50
64.746.12 55.346.66 58.2+46.54
<3.47 2.52+1.08 5.36%1.21
<]. <1.09 <(.84
<0. <1.10 <0.86
<2. <3.03 <2.57
<]. <1.20 <]1.18
<]. <1.16 <1.00
Mn-54 : <1l. <0.99 <(.90
Co-60 <1.00 <1.40 <1.66 <0.87
K-40 50.5¢14.8 <13.8 38.4+10.7 34 6+6.79
Otherst <LLD <LiD- <LIb <LLD
** Optional Sample Location. Not Required By The Technical Specifications.

t Plant Related Radionuclides.
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TABLE IV-9 (ConTinueD)
CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMP SITE ATR PARTICULATE SAMPLES - 1989
Results in Units of 10 3pCi/m3 + 2 Sigma

NUCLIDES JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

B

——

J ONSITE COMPOSITE**

e ——

|

{

E Ce-144 <6.02 <6.06 <3.87 <5.13 <4.24 <4.87
Ce-141 <1.90 <1.82 <1.64 <1.62 <1.50 <i.87 |
Be-7 87.9+13.6 57.3415.4 71.5412.6 68.9+13.2 58.0+5.98 53.8+14.3 |
Zn-65 <3700 <3.24 <1.90 <2757 2.86+0.88 <2753

| Cs-134 <1.17 <1.06 <0.88 <0.98 <0.78 <1.01

[ Cs-137 <1.23 <1.50 <0.72 <1.02 <0.92 <0.89
7r-95 <3.36 <3.41 <2.78 <3.12 <2.03 <2.92

| Nb-95 <1.77 <1.91 <1.10 <0.75 <1.06 <1.45

| Co-58 <1.10 <1.26 <1.15 <1.18 <1.07 <1.39

| Mn-54 <1.00 <1.26 <1.11 <1.11 <1.21 <1.37

| Co-60 <1.08 <1.34 <1.46 <1.05 <0.90 <1.57

| K-40 47.1+15.7 52.1+18.8 13.649.71 56.7+16.9 35.646.91 28.9+14.1

| Otherst <LID <LID <LID <LID <LID <LID

K ONSITE COMPOSITE** |
Ce-144 <5.58 <4.90 <4.06 <5.30 <3.98 <5.54 |
Ce-141 <1.65 <1.81 <1.61 <1.77 <1.44 <2.09
Be-7 73.7413.6 85.1+18.1 70.5+11.2 44.0+11.7 49.2+9.90 50.7+12.6 |
Zn-65 <1-91 <2795 <1.60 <2731 <1.49 <304 |
Cs-134 <1.02 <1.20 <0.72 <1.09 <0.98 <0.89
Cs-137 <1.12 <0.76 <0.91 <1.14 <1.08 .2 3
Zr-95 <2.32 <3.06 <2.58 <3.14 <1.87 <3.16 |
Nb-95 <1.67 <1.28 <1.10 <1.65 <1.20 <1.88 |
Co-58 <1.04 <1.52 <0.84 <0.95 <1.09 <1 44
Mn-54 <0.87 <1.12 <0.65 <1.05 <0.78 <1.27 |
Co-60 <0.56 <1.48 <0.65 <0.78 <0.86 <1.16

| K-40 27.3+12.6 <14.3 34.4+12.4 37.9+15.8 21.4+410.3 <33.2
Otherst <LTD <LLD <LTD. <LTD <LID ild |

** (Optional Sa&Ble L&catiagf Not Required By The ?;chnical Spec{;;cationgf
t Plant Related Radionuclides.
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DIRECT RADIATION MEASUREMENT RESULTS (1989)

TABLE IV-10

Results in Units of mrem/std. Month + 2 Sigma

S

* »

* % %

*

SHWO OUBWNI=OWOWRNOOD &S W

3O PO Pt et ok ot pond et Pt

LOCATION FIRST
QUARTER
——F—

D1 Onsite 12.040.6 |14.542.9 }13.
D2 Onsite 6.240.6 | 5.9+0.5 | 6.
E Onsite 4.9¢40.6 | 5.440.5 | 6.
F Onsite 4.4+0.9 | 4.8+0.4 | 5.
G Onsite 4.640.3 | 5.040.2 | 5.
R-5 Offsite-Control 4.840.4 | 5.240.3 | 6.
D1 Offsite 4.6+0.4 | 5.4+0.3 | 5.
D2 Offsite 4.440.3 | 5.040.3 | 5.
E Offsite 3.240.2 { 5.240.3 | 5.
F Offsite 4.240.2 | 4.8+40.3 | 4.
G Offsite 4.7+0.3 | 5.1+0.2 | 4.
DeMass Rd., SW Oswego-Control 4.8+0.5 § 5.6+0.4 | 5.
Pole 66, W. boundary-Bible Camp 4.240.1 | 4.4+0.2 | 5.
gaergy fnfo. Center-Lamp Post, 3.840.3 | 5.6+0.4 | 5.
East Boundary-JAF, Pole 9 5.240.3 | 5.1#0.2 | 6.
H Onsite 6.240.5 | 6.6+0.4 | 7.
I Onsite 5.1#0.4 | 5.4+0.5 | 6.
J Onsite 4.940.5 | 6.140.2 | 5.
K Onsite 4.5¢40.4 | 5.840.5 | 6.
N. Fence, N. of Switchyard, JAF |22.243.8 {25.0+4.1 |22.
N. Light Pole, N. of 42.1+6.1 [38.6+7.6 |41].
Screenhouse . JAF

N. Fence, N. of W. Side 26.8+6.7 129.2+8.2 |29.
N. Fence NH; JAF 17.4+1.7 |18.7%2.2 |17.
N. Fence (NW) NMP-1 6.9¢0.8 | 7.540.6 | 8.
N. Fence, Rad. Waste-NMP-1 10.6+41.4 |11.6+40.1 |13.
N. Fence, (NE) JAF 10.541.4 110.8+41.9 |10.
Phoenix, NY-Control 3.740.2 | 5.040.2 | 5.
Liberty & Bronson Sts., E of 0SS | 4.040.2 | 5.040.3 | 6.
East %gth & Cayuga Sts., Osw. 4.6+0.4 | .4.840.2 | 5.
Schoo
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.8 miles
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miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
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miles

miles
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miles
miles
miles

miles
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miles
miles
miles
miles
miles
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TABLE IV-10 (Cowviwmuen)

DIRECT RADIATION MEASUREMENT RESULTS (1989)
Results in Units of mrem/std. Month *+ 2 Sigma

THIRD

Broadwell & Chestnut Sts. -
Fulton H.S.
Liberty St. & Co. Rt. 16 -

Mexico H.S.
Gas Substation Co. Rt. 5-Pulaski

Rt. 104-New Haven SCH.

SE Corner)

o. Rt. 1A-ALCAN (E. of
Entrance Rd.)
Unit 2, N. Fence, K. of Reactor
Bldg.
Unit 2, N. Fence, N. of Change
House ;
Unit 2, M. Fence, N. of Pipe
Bldg.
JAF, E. of E. Old Lay Down Area
Co. Rt. 29, Pole #63, 0.2 mi. S.
of Lake Rd.
Co. Rt. 29, Pole #54, 0.7 mi.
S. of Lake Rd.
Miner Rd., Pole #16, 0.5 mi. W.
of Rt. 29
Miner Rd., Pole #1 1/2, 1.1 mi.
W. of Rt. 29

lakeview Rd., Tree 0.45 mi. N.
of Miner Rd.

Lakeview Ré., M., Pole #6117,
200 ft. N. of Lake Rd.
Unit 1, M. Fence, N. of W. Side
Screen House
Unit 2, N. Fence, N. of W. Side
of Screen House
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INUMBER

DIRECT RADIATION MEASUREMENT RESULTS (1989)

TABLE IV-10 (Comvinuep)

Results in Units of mrem/std. Month + 2 Sigma

LOCATION

87*
88*
89*
90*
91*
92*
g
94*
95+

96*

97+

_9g*
99
100
101

Unit 2, N. Fence, N. of E. Side
of Screen House

Hickory Grove Rd., Pole #2. 0.6
mi. N. of Rt. 1

Leavitt Rd., Pole #16, 0.4 mi.
S. of Rt. 1

Rt. 104, Pole #300, 150 Ft. E.
of Keefe Rd.

Rt. 51A, Pole #59, 0.8 mi. W.
of Rt. 51
Maiden Lane Rd.
mi. S. of Rt. 104
Rt. 53, Pole 1-1, 120 ft. S.
of Rt. 104

Rt. 1, Pole #82, 250 ft. E. of
Kocher Rd. (Co. Rt. #63)

Power Pole, 0.6

Lakeshore Camp Site, from Alcan
W. access Rd. Pole 521, 1.2 mi.
N. of Rt. 1

Creamer; Rd., 0.3 mi. S. of
Middle Rd. Pole 1 1/2

Rt. 29, Pole #50, 200 ft. N. of
Miner Rd.

Lake Rd., Pole #145, 0.15 mi.
of Rt. 29

NMP Rd., 0.4 wi N. of Lake Rd.,
Env. Station Rl Offsite

Rt. 29 and Lake P<., Env. Station
R2 Offsite

Rt. 29, 0.7 mi. S. of Lake Rd.,
Env. Station R3

FIRSTY
QUARTER

.610.
.4+0.
.840.
.8+0.
.410.
.840.
.640.
230,
.410.

& b b b b b b s W
N & NN & N N W N &

.520.

.010.
440,
.340.
.8+0.

w & &6 U e o
w N W w N s

(=)
o~
D
(=]

(=)

|+

=]
N W N W NN O e o

3

0
-
(=]
N & NN & W W N W

.910.

.230.
.340.
.840.
.040.

(=2 TS L S L B - N . - I ® s B S, |

e
| | l?l | |
S

QUARTER

7.8+1.
6.240.
6.540.
6.0+0
5.840.
6.8+0.
6.0+0.
5.840.
5.910.

6.240.
6.4+0.
7.040.
6.4+0.
5.8+0.
6.040.

S W N W s

i |

N N W e N W W v s
w
5 |

N N W N NN

w W w
(=]
+
(=]

W

-+

(=)
W W NN

0

Pt et ek e e W

4
4
4
4.
4
4
4
4

.

DIRECTION) =+

@ 341°
e 97°
111°
135°
156°
183°
205°
@ 223°|
@ 237°|

.1 miles
.5 miles
.1 miles @
.2 miles @
8 miles @
.4 miles @
.4 miles @
.7 miles

.1 miles

.6 miles
.8 miles @ 143°|
.2 miles @ 101°|
@ 88°|
.1 miles @ 104°§
.5 miles @ 132‘;

e 199°f

.8 miles
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TABLE IV-10 (CowmvIinueED)

DIRECT RADIATION MEASUREMENT RESULTS (1989)
Results in Units of mrem/std. Month + 2 Sigma

- LOCATION
SECOND THine FOURTH (DISTANCE AND
QUARTER | QUARTER | QUARTER DIRECTION) 22
y 102 EOF/Env. Lab, Osuego Co. Airport | 3.6#0.2 | 5.5¢0.3 | 6.040.2 | 2.620.5 | 11.9 miles @ 175°
éfulton airport, Rt. 176

103 R§be$°§§ Garage Rd., Lamp Post 3.940.2 | 6.2+#0.3 | 6.0+40.2 | 4.1+0.6 0.4 miles @ 267°
{ site
t 104 Parkhurst Road Pole #148 1/2-%, 4.540.1 | 5.440.2 | 5.040.2 | 3.840.5 1.4 miles @ 102°
! 0.1 miles South of Lake Rd.
t 105 Lakeview Rd., Pole #6125, 0.6 mi.| 4.4+40.2 | 6.0+0.4 | 5.4+0.3 | 4.2+0.4 1.4 miles @ 198°
‘ South of Lake Rd.
| 106 Shoreline cove, East of NMP-1, 5.0¢0.2 | 5.620.4 | 6.7+0.4 | 4.6+0.6 0.3 miles @ 274"}
s Tree on West Edge .
{ 107 Shoreline Cove, East of NMP-1 5.4+0.4 | 6.240.3 | 6.8+0.3 | 4.8+0.5 0.3 miles @ 272°}
t 108 Pole #143, South of Lake Road, 4.740.5 | 5.8+0.4 | 6.4+C.4 | 4.4%0.5 1.1 miles @ 104°
‘ 300 ft. East of Route 29
i 109 Tree North of Lake Road, 300 ft. 3.940.3 | 5.640.2 } 6.2+40.7 | 4.0+0.5 1.1 miles @ 103°

East of Route 29

110 Control, Baldwinsville, NY 3.440.1 | 5.2+0.5 | 5.2+40.2 | 4.4+0.5 | 26.4 miles @ 166°

' Control, Sterling, NY 3.6%¥0.2 | 5.430.7 | 5.2+#0.3 | 3.7+#0.5 | 21.8 miles @ 214°

* Technical Specification Location

** Direction and distance based on NMP-2 reactor centerline and sixteen 22.5 sector grids.

(1) TLD lost in field
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04/03/89

TABLE IV-11

CCNCENTRATIONS OF IODINE-131 IN MILK
Results in Units of pCi/liter + 2 Sigma

————

e

S~ Suiries | _waem | wmase | o | soees
Ne. 60 <0.15 <0.18 <0.19 <0.15 <0.13 <0.14
No. 55 <0.26 <0.16 <0.19 <0.15 <0.13 <0.16
No. 50 <0.13 <0.15 <0.30 <0.16 <0.19 <0.19
No. 7 <0.16 <0.16 <0.28 <0.14 <0.13 <0.16
No. 4 <0.14 <0.17 <0.31 <0.20 <0.12 <0.20
No. 16 <0.17 <0.16 <0.17 <0.16 <0.14 <0.18
'(“C)bn?aol) <0.13 <0.16 <0.17 <0.22 <0.14 <0.21

* Corresponds to sample locations noted on Figure 4, Section VII.



TABLE IV-11 (Comvinueb)

CONCENTRATIONS OF IODINE-131 IN MILK
Results in Units of pCi/liter + 2 Sigma

Gp-Al

STATION= 07/05/89 07/17/89 08/07/89 08/21/89
No. 60 <0.13 <0.13 <0.23 <0.19 <0.16 <0.15
No. 55 <0.12 <0.12 <0.15 <0.11 <0.15 <0.14
No. 50 <0.15 <0.15 <0.18 <0.12 <0.18 <0.15
No. 7 <0.18 <0.11 <0.15 <0.10 <0.19 <0.15
No. 4 <0.26 <0.13 <0.22 <0.11 <0.17 <0.13
No. 16 <0.20 <0.15 <0.15 <0.12 <0.18 <0.21
No. 65

t (Control) <0.29 <0.11 <0.15 <0.10 <0.15 <0.17

S ————

* Corresponds to sample locations noted on Figure 4, Section VII.
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TABLE IV-11 (Comvimnuen)

CONCENTRATIONS OF IODINE-131 IN MILK
Results in Units of pCi/liter + 2 Sigma

z STATION+ 10/02/89 10/16/89 11/06/89 11/20/89 12/704/89 12/18/89 |

e S

No.

No.

No.

No.

No. 16

No. 65
(Control)

* Corresponds to sample locations noted on Figure 4, Section VII.



ITTERS IN MILX

TABLE IV-12

Results in Units of pCi}?‘tor + 2 Sigma
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TABLE IV-12 (Comvimuep)

CONCENTRATIONS OF GAMMA EMITTERS IN MILK
Results in Units of pCi/liter ¢+ 2 Sigma
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TABLE IV-12 (ConTinueD)

ITTERS IN MILK

CONCENTRATIONS OF

Results in Units f p i/‘lxim + 2 Sigma
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TOWN OR AREA(a)

Hannibal

TABLE IV-13 (ConTixueD)

MILCH ANIMAL CENSUS 1989

ER OF
LENSUS MAp(1)

peGREES (2)

prsTance (2)

ko

tt .
ND =

(1) =
(2) =
None =

Cows
Goats

Milk sample location

Milk sample control location
Reactivated farm

New location

| Sterling f5** 220° 17.0 45C
Volne 25 182° 2.5 None

' 70 147" 3.3 25¢, 26

66 158° 7.8 70C, 16

67 152° 8.2 3G

Did not wish to participate in the survey

References Figure 4

Based on Nine Mile Point Unit 2 Reactor Centerline
No cows or goats at that location.
location with cows or goats.

Census performed out to a distance of approximately ten miles.
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TABLE IV-14

CONCENTRATIONS OF GAMMA ENITERS IN VARIOUS FODD PROBUCYS
Results in Units of pCi/g (uet) + 2 Slgli

B ————— e e

BESCRIPTION Be-7 | X-20 | I-131 |€s-134 | C€s-137

08/28/89 |Beet Greens J10+0.05 |5.4320. i <0.019 <0.017
03:0 <0.015 <0.014

08/28/89 |Squash Leaves .32+0.08 |5.0320. . i
08/28/89% [Cabbage <0.13 .40+0. ; <0.014 <0.016

08/28/8% |Squash Leaves .56+0.04 }4.09+0. . <0.009 0.011+0.004
08/28/89 |Strawberry Leaves [0.78+0.12 |4.42+0. . <0.015 <9.017

08/28/89 |Bean Leaves .36+0.07 |3.02:0. . <0.011 <0.012
<0.013 <0.011

(L) 08/28/89 |Cucumber Leaves 77+40.05 }2.97+0. . :
08/28/89 |Squash Leaves .61:0.11 .77%0. F <0.018 <0.018

08/28/89 (Collard Greens .19+0.04 [4.44+0. d <0.019 <0.016
<0.013 <0.012

(P) 08/28/89 |Swiss Chard .11+0.05 16.48040. X A
08/29/89 |Beet Greens .1640.07 (3.9340. , <0.015 <0.014

08/30/89 |Swiss Chard <0.10 .49+0. : <0.012 <0.014
22+0.06 <0.011 <0.012

| (W)
| (Control) |08/30/89 }Squash Leaves .2240. .35%0. :
08/30/89 (Cabbage <0.12 .96+0. ; <0.017 <0.016

09/05/8% |Cabbage <0.09 .48+0. b <0.012 <0.012
<0.015 <0.016

(Q) 09/05/89 |Squash Leaves .43+0.10 14.37+0. . :
09/05/89 |Cucumber Leaves .5640.12 |5.15+0. i <0.013 <0.014

09/05/89 |Squash Leaves .54+0.05 }4.39+0. 0. <0.019 <0.014
<0 <0.011

{Y) 02/05/89 |Pepper Leaves .08+0_.05 |7.82+0. <0. A
09/05/89 |Egg Plant Leaves .28+0.08 |5.84+0. 0. <0. <0.016

NOTE: Other Isotopes <LLD
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TABLE IV-15
1989 RESIDENCE CENSUS

LOCATION DESIGNATION

w

w
Sunset Bay
Lake Road
Parkhurst Road
“ounty Route 29
Miner Road
Lakeview Road

Lakeview Road

= ©© "Tm Mmoo O o »

Bible Camp Retreat
w
w
w

w

METEOROLOGICAL
SECTOR

N
NNE
NE
ENE
3
ESE
SE
SSE
)
SSW
SW
WSW
"
WNW
NW
NNW

DEGREES (2)

82°
119°
127°
149°
173°
210°
233°

w This meteorological sector is over Lake Ontario. Tker2
are no residences within three miles.

(a) Based on J. A, FitzPatrick Nuclear Power Plant Reactor

Centerline.
(b) See Figure 3, Section VII.
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| Shorline
I Sediment

| Fish

Surface HWater

EEPE 0
| Radioiodine

i and
i Particulates

TABLE 1Y-16
ENVIRCHMEMTAL SAMPLE LOCATIONS

CRIPTIOH

Sunset Bay
Langs Beach, Control

Nine Mile Point Transect
FitzPatrick Transect
Oswego Transect

FitzPatrick Inlet

Oswego Steam Station

Nine Mile Point Unit 1 Inlet
Oswego Citg Water

Mine Mile Point Unit 2 Inlet

R-1 Station, Nine Mile Pt. Rd.
R-2 Station, Lake Road

R-3 Station, Co. Rt. 29

R-4 Station, Co. Rt. 29

R-5 Station, Montario Point Rd.
Dl Onsite Station, Onsite

D2 Offsite Station, Co. Rt. 64
Offs.te Station, Co. Rt. 4
Offsite Station, Dutch Ridge Rd.
Onsite Station, Onsite
Onsite Station. Onsite
Onsite Station, Onsite
Onsite Station, Onsite
Onsite Station, Onsite
Offsite Station, St. Paul St.

ORGUm O™

woooocwwooo-——-—-—- ENOND OO W
WNORMONNNON SO D mDWR MNOW Gt

DEGREES A8 prsTamce (L)

S ———

Technical Specification location :
(1) Based on Nine Mile Point Unit 2 Reactor Centerline




§S-Al

TABLE IV-16 (Comvimuen)
ENVIRONMENTAL SAMPLE LOCATIONS

DESIGNATION
Thermo- 3 D1 Onsite Station
| Tuminescent 4 D2 Onsite Station
Dosimeters 5 E Onsite Station
(TLDs) 6 F Onsite Station
™ G Onsite Station
8* R-5 Offsite Station
9 D1 Offsite Location
10 D2 Offsite Location
11 E Offsite Location
12 F Offsite Location
13 G Offsite Location
14* SW Oswego - Contirol
15* West Site Boundary
18* Energg Information Center
19 East Site Boundary
23* H Onsite Station, Onsite
24 I Onsite Station, Onsite
25 J Onsite Station, Onsite
26 K Onsite Station, Onsite
27 North Fence, JAFNPP
28 North Fence, JAFNPP
29 North Fence, JAFNPP
30 North Fence, JAFNPP
31 North Fence, NMD
39 North Fence, NMP-1
47 North Fence, JAFNPP
49* Phoenix, NY - Control
51 Oswego Steam Station, East
52 Oswego Elementary School, East
53 Fulton High School
54 Mexico High School
55 Pulaski Gas Substation, Route 5
56* New Haven Elementary School

* Technical Specification location

(1) Based on Nine Mile Point Unit 2 Centerline
G G & & Gy & s & & O S s O T & s T =

i e
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NN DWW NS OOOOOODOOOOONUNNNO=MOOO
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TABLE IV-16 (Comvimuwen)

ENVIROCIMENTAL SANPLE LOTATVIONS

LOCATION

| meDIw | oesiewaTion | LOCATION DESCRIPYEOH

ittt

e

i Thermo- 58% County Route 1 and Alcan
luminescent 75*% North Fence, NMP-2
| Dosimeters 76* North Fence, WNMP-2
(TLDs) 77* North Fence, NMP-2
78* East Boundary, JAFNPP
79% County Route 23
80* County Route 29
81* Miner Road
82* Miner Road
83+ Lakeview Road
84= Lakeview Road
B5* Morth Fence, MMP-1
86 North Fence, NSP-1
87* Rorth Fence, NMP-1
88* Hickory Grove Road
89* Leavitt Road
i Route 104 and Keefe Road

90
91* County Route 5iA
92* Maiden Lane Road

93* County Route 53
94* Countg Route 1 and Kocher Road (Co. Rt. 63)
0

95* Lakeshore Camp Site

96* Creamer‘ Road

97= Count oute 29

98* Lake Road

99 Nine Mile Poirnt Road

100 County Route 29 and Lake Road
i01 County Route 29

102 Oswego County Airport

103 Energy Information Center, East
104 Parkhurst Road

105 Lakeview Road

106 Shoreline Cove, East of NMP-1

e

I —

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




st

Thermo-
| luminescent
| Dosimeters
(TLDs)

Cows Milk

| Food Products

LS-Al

TABLE IV-i6 (Convimuen)
ENVIRONMENTAL SAMPLE LOCATIONS

LOCATION DESCRIPTIOM

T e e e ——

Shoreline Cove, Fast of NMP-1
Lake Road

Lake Road
Baldwinsvillie-Control
Sterling-Control

Indicator lLocation
Indicator Location
Indicator Location
Indicator Location
Indicator Location
Indicator Location
Control Location

Indicator Location
Indicator Location
Indicator Location
Indicator Location
Indicator Location
Indicator Location
Control Location

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

at 0.
at 1.
.1 miles
.4 miles
.8 miles

a83asaaa

3 miles
1 miles

.S miles
.9 miles
.2 miles
.0 miles
.5 miles
.8 miles
.0 miles

iles
iles
iles
iles
iles
iles
iles
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V DATA SUMMARIES AND CONCLUSIONS

Each year the results of the Annual Radiological
Environmental Monitoring Program are evaluated considering the
natural processes of the environment and the array of past data.
A number of factors are considered in the course of evaluating
and interpreting the annual Environmental Radiological Data. The
interpretation of data can be made at several levels including
trend analysis, population dose, risk estimates to the general
population based on environmental concentrations, effectiveness
of plant effluent controls and specific research areas, among
others. This report not only presents the data collected during
the 1989 sample program but also to assess the significance of
the radionuclides detected in the environment. It is important
to note that detection of an radionuclide is not of itself an
indication of this environmental significance. Evaluation of the
impact of the radionuclide in terms of potential increased dose
to man, in relation to natural background, 13 necessary to
determine the true significance of the detection.

There are four separate groups of radionuclides that were
detected in the environment during 1989. Several of these
radionuclides could possibly fall into three of the four groups.
The first of these groups is naturally occurring radionuclides.
It must be realized that the environment contains a broad
inventory of naturally occurring radioactive elements.
itackground radiation as a function of primordial radioactive
elements and cosmic radiation of solar origin, offers a constant
exposure to the environment and man. These radionuclides, such
as Th-228, Ra-226, Be-7 and especially K-40, account for a
majority of the annual per capita background dose which is equal
to approximately 300 mrem per year (Reference No. 17).

A second group of radionuclides that were detected are a
result of the detonation of thermonuclear devices in the earth's
upper atmosphere. Atmospheric nuclear testing during the early
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1950s produced a significant inventory of radionuclides found in
the lower atmosphere as well as in ecological systems. The 1963
Atmospheric Test Ban Treaty greatly reduced the global inventory
through the decay of short lived radionuclides, deposition, and
the removal (by natural processes) of radionuclides from the food
chain by such processes as weathering and sedimentation. This
process is referred to in this report as ecological 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. The last such ‘veapons test was conducted in October of
1980. The resulting fallout or deposition from this test has
influenced the background radiation in the vicinity of the site
and was very evident in many of the sample medias analyzed during
the 1981 sample program. Quantities of Nb-95, Zr-95, Ce-141, Ce-
144, Ru-106, Ru-103, La-140, Cs-137, Mn-54 and Co-60 were typical
in air particulate samples during 1981 and were the direct result
of the 1980 weapons test. Cs-137 is currently the major remnant
for this testing and 1is still detected in a number of
environmental media.

A third group of radionuclides was detected as a resuit of
the Chernobyl accident which occurred in the Soviet Union in
April 1986. The resulting fallout or deposition from this
accident influenced the background radiation in the vicinity of
the site and was very evident in many of the sample media
analyzed during 1386. Quantities of Nb-95, Ru-103, Ru-106, I-
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 1-13! and Cs-137. The origin of these radionuclides was a
direct result of fallout from the Chernobyl accident. During
1987, Cs-127 was detected in several milk samples collected
during the first half of the grazing season. In 1988, Cs-137 was
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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 detected in the
environment during 1989 were those that could be related to
operations at the site. These select radionuclides were
detected in a few of the sample medias collected and at very low
concentrations. Many of these radionuclides are a byproduct of
nuclear detonations, the Chernobyl accident, and the operation of
light water reactors thus making a distinction between the
sources difficult, if not impossible. The dose to man as a
result of these radionuclides is small and significantly less
than the radiation exposure from naturaily occurring sources of
radiation, medical isotnpes and consumer products.

Thus, a number of factors must be considered in the course
of radiological data evaluation and interpretation. The
evaluation and interpretation is made at several levels including
trend analysis, dose to man, etc. An attempt has been made not
only to report the data collected during 1989. but also to assess
the significance of the radionuclides detected in the environment
as compared to natural radiation sources. It is important to
note that detected concentrations of radionuclides that are
possibly related to operations at the site are very small and are
not of environmental significance.

The 1987 per capita dose rate was determined to be 360 mrem
per year from all sc¢..ces, as noted in the NCRP Report No. 93
(Ref. No. 17). This average dose includes such exposure sources
as natural, occupational, weapons testing, consumer products,
medical, etc. The 1987 per capita dose rate due to natural
sources was 300 mrem per year. The 1970 per capita dose rate
due to the nuclear fuel cycle was 0.028 mrem per year. More
recently, the nuclear fuel cycle dose was estimated by a USEPA

V-3



study to be less than 0.6 mrem per year by the year 2000
(Glasstone Reference #19).

Background gamma radiation &round the Nine Mile Point Site,
as a result of radionuciides in the atmosphere and the ground,
accounts for approximately 60 - 65 mrem per year. This dose is a
result of radionuclides of cosmic origin (for example, Be-7), of
a primordial origin (Ra-226, K-40, and Th-232) and, to a much
smaller extent, of a man-made origin from weapons testing. A
dose of 66 mrem per year, as a background dose, is significantly
greater than any possible doses as a result of operations at the
site during 1989,

Each sample medium is discussed in section V.
Concentrations of radionuclides detected and exposure to man are
presented and scrutinized.

In the routine implementation of the Radiological
Environmental Monitoring Program, additional or optional
environmental pathway media are sampled and analyzed. These
samples are obtained to monitor the secondary pathways and to
maintain the analytical data base established in 1975 when the
plant began commercial operation. These additional samples
include; aquatic vegetation (cladophora), bottom sediment,
mollusk, milk (Sr-90), meat/poultry and soil samples. In
addition to the optional sample media, many additional locations
are sampled and analyzed for those pathways required by Technical
Specifications. These additional sample locations are obtained
to insure that the important environmental pathways are monitored
in a comprehensive manner. Data from additional sample locations
common with Technical Specification required sample media are
normally included in the data presentation and evaluation. When
additional locations are included, the use of this data will be
specifically noted in section V.

Section VI, titled HISTORICAL DATA, contains statistics from
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previous environmental sampling. The process of determining the
impact of plant operation on the environment includes the
scrutiny of past analytical data, a tool by which trends are
discerned. Due to the constant change 1in analytical
sensitivities, as state-of-the-art detection capabilities
improve, data comparisons is in some cases difficult. For
example, minimum detection capabilities for the 1969 analyses of
environmental samples would be considered unacceptable by current

standards.
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SURFACE WATER (LAKE) PROGRAM

Tables 1 through 4, in Section IV, list the 1989 analytical
results for the aquatic/lake water media sampled during (he
1989 sampling program. Fish samples were obtained at two
on-site locations. The transect designations used for the
on-site sampling locations are NMPP (02) and JAF (03). Off-
site samples were collected in the vicinity of the Oswego
Harbor (off-site - 00) area and, therefore, served as
control samples.

Lake water samples were collected from the inlet canals of
Nine Mile Point Unit #1, Nine Mile Point Unit #2, J. A.
FitzPatrick N.P.P., and the Oswego Steam Station. In
addition to power plant samples, a routine sample of the
Oswego city drinking water inlet was also obtained. The
Oswego Steam Station served as the control Tlocation.
Shoreline sediment samples were obtained in an area
downstream from the site which proved to have existing
recreation value and a physical make up which was suitable
for sampling. The control sample was collected from an area
upstream from the site with a similar physical makeup.
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Shoreline sediment samples are routinely collected twice per
year along the shoreline of Lake Ontario. Samples are
collected from one indicator location (Sunset Beach), and
one contrel location (Lamng's Beach). Three sample
collections were made during 1989. The first sample
collection was made in April at both the indicator and
control locations. A recollection of the April indicator
location was made in May. The sample recollection was made
to verify sample results from the April collection. The
third shoreline sample collection wis made in October 1989
at both the indicator and the control locations. The

results of these sample collections are presented in Table
Iv-1.

Several radionuclides were detected in sediment samples
using gamma spectral analysis. Three of these
radionuclides were naturally occurring. K-40 was detected
at both the control location and indicator location. The
results ranged from 14.3 pCi/g (dry) to 18.0 pCi/g (dry) at
the indicator location, and 13.3 pCi/g (dry) to 13.7 pCi/g
(dry) at the control location. Concentrations of AcTh-228
and Ra-226, which are also naturally occurring, were
detected at both the indicator and control locatiuns.

A fourth radionuclide, Cesium-137, was present in seven of
the eight indicator samples collected for the 1989 program.
Cs-137 was not present in the two control samples which were
collected in conjunction with the indicator samples. The
initial indicator sample collected on April 24, 1989
contained a Cs-137 concentration of 0.32 pCi/g (dry). This
sample location was recollected to verify the presence of
the measured Cs-137 concentration. A total of six samples
were collected from the Sunset Beach location on May 24,
1989. Five of the six samples contained measurable levels




of Cs-137. The concentrations ranged from a minimum of 0.10
pCi/g (dry) to a maximum of 0.34 pCi/g (dry), with a mean of
0.23 pCi/g (dry). The fall sample from the Sunset Beach
location contained a Cs-137 concentration of 0.25 pCi/g
(dry). As noted above, neither the spring or fall samples
collected from the control locations showed the presence of
Cs-137.

The source of the Cs-137 detected in the indicatuor shoreline
sediment samples is difficult to fully evaluate. 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, 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 accompanied by Cs-134. An absence of
such collaborating Cs-134 concentrations, indicates that the
presence of Cs-137 in these samples is not distinguishable
from the existing background and should be attributed
primarily to weapons testing. When Cs-137 is released to
the environment, it exhibits a appreciable reconcentration
in fresh water ecosystems. Bottom and shoreline sediments
in a fresh water ecosystem can act as ar ion exchange media
which will concentrate soluble forms of Cs-137. These
sediments over time, may become a source of Cs-137 when they
are resuspended during periods of increased turbulence. It
is most likely that the concentrations of Cs-137 in the
indicator samples is the result of Cs-137 inventory from
past atmospheric testing. The fact that Cs-137 was not
detected in the control samples maybe the direct result of
the sediment type found at this location and the amount of
bottom sediment available from resuspention from the off-
shore area. Due to the fact that few shoreline regions in
the general area of the site (indicatar and control) contain
sediment and/or sand, it is difficult to obtain control
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samples which are representative of the physical and
chemical characteristics of the indicator samples. This
inconsistency can further complicate evaluation of
analytical results.

The radiological impact of the 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 radiation to the whole body and skin.
Using the parameters found in Regulatory Guide 1.109, the
projected dose to man in mrem per year can be calculated.
The following assumptions can be used in calculating the
dose to man:

0 A teenager spends 67 hours per year at the beach area
or on the shoreline.

o The sediment has a mass of 40 kg/m? (dry) to a depth of
2.5 cm.

0 The shoreline width factor is 0.3.

0 The maximum measured concentration of 0.34 pCi/g (dry)
remains constant for the year.

Using these conservative parameters, the resulting dose to
ti.2 maximumly exposed individual (teenager) would be 0.0012
mrem/year to the whole body and 0.0013 mrem/year to the
skin, This calculated dose is very small and is
ingignificant when compared to natural background doses.

No long term historical data exists to compare the shoreline
sediment indicator sample results with previous results.
The Technical Specification Requirement to collect and
analyze shoreline sediment was first initiated in the second
half of 1985. A review of sample results for 1985 - 1988
indicated only naturally occurring radionuclides present in
shoreline sediment. The inventory of nuclide identified in
V-9




1989 is identical to that seen in 1985 through 1988. 1989
concentrations for these radionuclides are consistent with
previous determinations.

Table VI-1 and VI-2 illustrates Historical Environmental for
shoreline sediment samples.
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FISH - TABLE I1V-2

Fish samples are collected twice during the year, once in
the spring and again in the fall. Collections were made
utilizing gill nets at one off-site location greater than
five miles from the site (Oswego Harbor area), and at two
on-site locations in the vicinity of 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) samples served as
indicator samples. Samples were processed using edible
portions only and were analyzed for gamma emitters. Data is
presented in the ANALYTICAL RESULTS section of the report on
Table IV-2.

A total of 24 fish samples were collected for the 1989
sample program. Analysis of the 1989 fish samples indicated
detectable concentrations of radionuclides related to past
weapons testing and natural origins (naturally occurring).
Small concentrations of Cs-137 were detected in 15 of 24 or
approximately 60% of the fish samples collected from both
the on-site and off-site locations. The ratio of positive
detection to total samples collected was approximately equal
for both the indictor and control locations. The same ratio
of positive detection to total samples collected was also
consistent with results from 1988. Detectable
concentrations of K-40, a naturally occurring radionuclide,
were found in all fish samples collected for the 1989
program,

Spring fish collections were comprised of three separate
species and nine individual samples. The two species
representing one feeding type, lake trout and brown trout,
are highly predacious and feed on significant quantities of
smaller fish such as smelt, alewife, and other predacious
species. White sucker samples, which represents bottom
feeding species, were collected at each of the three sample
v-11



transets (caatrol/indicator).

Cs-137 was detected in four of the six indicator samples
and in two of the four control sampies collected in the
spring samples. Cesium-137 concentrations were not detected
in any of the three white sucker samples. Positive
detections of Cs-137 were found in each of the six trout
samples. The lack of Cs-137 in the white sucker samples may
be indicative of their feeding habits and level in the
aquatic food chain. The control samples contained a mean
Cs-137 concentration that was slightly higher than the
indicator sample mean concentration. The Cs-137
concentrations detected 11n 1989 samples are not
significantly different from past years and are considered
to be representative of base 1line or background
concentrations of Cs-137 found in Lake Ontario fish. Cs-137
in the spring indicator samples ranged from 0.020 pCi/g
(wet) to 0.043 pCi/g (wet) and averaged 0.033 pCi/g.
Control samples for this same period ranged from 0.032 pCi/g
(wet) to 0.043 pCi/g (wet) and averaged 0.038 pCi/g (wet).
K-40 was detected in all of the spring samples collected.
K-40 1is a naturally occurring radionuclide and is not
related to power plant operations. Detectable
concentrations of K-40 in the indicator samples ranged from
3.99 to 5.26 pCi/g (wet) and 3.99 to 5.14 pCi/g (wet) for
the control samples. Radium-226, a naturally occurring
radionuclide was the only other gamma emitter detected in
the spring fish samples.

Fall sample collections were comprised of five separate
species and fifteen individual samples. Samples of lake
trout, brown trout, small mouth bass, walleye and white
sucker were collected at each of two on-site sample
locations (NMP and JAF) and one off-site sample location
(Oswego Harbor area). Samples were collected by gill net in
September and October and included two species not found in
the spring collection (walleye and smallmouth bass).
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Cs-137 was detected in six of the ten fall indicator samples
and in three of the five control samples. White sucker,
the one species of bottom feeder collected at all three
sample locations during the fall season, showed no
detectable Cs-137, again most likely a result of the
different feeding habits for this species which places it
lower in the food chain than the other predacious species
represented in the sample collection.

The absences of Cs-137 in the white sucker samples was also
demonstrated in the 1988 and 1987 sample results.

K-40 was detected in all of the fall fish samples collected.
Detectable concentrations of K-40 in the indicator samples
ranged from 3.65 to 6.05 pCi/g (wet) and 4.02 to 5.12 pCi/g
(wet) for the control samples. As noted for the spring
sample collection, Ra-226 was the only other radionuclide
detected in fish sample collected in the fall.

A review of historical data shows that since 1980 the Cs~137
concentration in Lake Ontario fish, in the vicinity of the
Nine Mile Point promitory, has remained stahle with a slight
downward trend. The average (Cs-137 concentration in fish
for this historical time period is 0.041 pCi/g (wet)
including both the indicator and control results. During
this time period of 1980-1989, the measured concentration
for the indicator and control sample locations demonstrate
little significant difference in measured concentrations.
This fact would strongly indicate that the source of Cs-137
found in the fish population is most likely residual cesium
from the weapon testing. The specific data for 1989 is
consistence with data from the previous five years. A
review of the graph of historical concentration (figure 6,
section VII) demonstrates the relative sta~ility of Cs-137
concentrations from 1980 to the present. Figure 6 also
shows that the current level of Cs-137 in the ::dicator fish
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samples has decreased significantly since 1976 when a peak
concentration of 1.4 pCi/g (wet) was detected. The current
mean indicator concentration of 0.034 pCi/g (wet) shows a
decrease in concentration from 1976 by a factor of
approximately 40. Control sample results have also
decreased from a maximum level of 0.12 pCi/g (wet) in 1976
to a level of 0.034 pCi/g (wet) in 1989, Fish results for
the 1989 indicator samples show a decrease in concentration
by a factor of 2 when compared to preoperational data.

The general decreasing trend for Cs-137 is most probably a
result of the cesium being removed from the active
environment. A significant portion of Cs-137 detected since
1978 in fish is a result of weapons testing fallout, and
the general downward trend in concentrations will continue
as a function of inventory reduction through natural
processes such as ion exchange in sediment and radiological
decay of the cesium. There was no significant effect from
1986 Chernobyl Nuclear Plant accident since 1987 relative to
Cs-137 results in fish samples. The Chernobyl accident may
have increased the Cs-137 inventory slightly in the area but
the increase in fish Cs~137 concentration is most likely due
to natural variables.

Lake Ontario fish are considered an important food source
by many, therefore, fish is an integral part of the human
food chain. Based on the importance of fish in the local
diet, a reasonable estimate of dose to man can be
calculated. Assuming that the adult consumes 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 0.034 pCi/g (wet) (annual mean result of
indicator sampies for 1989), the whole body dose received
would be 0.051 mrem per year. The critical organ in this
case is the liver which would receive a calculated dose of
0.078 mrem per year. The calculated Cs-137 whole body and
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critical organ doses are conservative doses associated with
consumption of fish from the Nine Mile Point area (indicator
samples). No vradiological decay is assumed for the
calculation of doses. The whole body and critical organ
doses can be calculated for the consumption of fish from the
control locations as well., 1In 1989 the mean control value
is equal to the uean indicator which would result in annual
dose which is equal to that calculated above.

In summary, the whole body and critical organ doses
calculated as a result of consumption of fish is small.
Doses received from the consumption of indicator and control
sample fish are approximately the same. Doses from both
sample groups are considered to be background exposure. A
graph of past Cs-137 concentrations can be found in Section
¥YII and Historical Data Tables are included in Section VI.




‘arfac~ water samples are taken from the respective inlet
+711s of the James A. FitzPatrick N.P.P. and Niagara
v ,awk's Oswego Steam Station. The FitzPatrick facility
~-aoves water from Lake Ontario on a continuous basis and
generally represents a “down-current” sampling point from
the Nine Mile Point Unit 1 and Unit 2 faciiities. The
Oswego Steam Station inlet canal removes water from Lake
Ontario at a point approximately 7.6 miles west of the
site. This ‘up-current® location is considered a control
location because of the distance from the site as well as
the result of the lake current patterns and current patterns
from the Oswego River located nearby (see Figure 1A).

Samples from the FitzPatrick facility are composited from
automatic sampling equipment which discharges into a
compositing tank. Samples are obtained from the tank
monthly and analyzed for gamma emitters. Samples from the
Oswego Steam Station are also composited from automatic
sampling equipment which discharge to a compositing tank.
Samples from this location are obtained weekly and are
composited to form monthly composite samples. Monthly
samples are analyzed for gamma emitters.

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

Gamma spectral analysis was performed on 24 monthly
composite samples (two locations) required by the RETS.
With the exception of tritium, only two radionuclides were
detected in samples from the five locations over the course
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of the 1989 Sampling Program. Both these radionuclides are
naturally occurring and are not plant related.

K-40 was detected intermittently in both Technical
Specification required intake canals. The James A.
FitzPatrick inlet canal samples showed K-40 was detected in
ten of the twelve wmonthly samples and ranged from 48 to 310
pCi/liter. K-40 in the Oswego Steam Station inlet canal was
detected in ten of the twelve samples and ranged from 38 to
236 pCi/liter. The Nine Mile Point Umit #1 Inlet Canal,
Unit #2 Inlet Canal, and the Oswege City water samples
showed K-40 detections in all of the twelve monthly samples
from each location. The K-40 concentrations for these
samples ranged 31-257 pCi/liter, 45-262 pCi/liter, and 57-
275 pCi/liter respectively. Ra-226 was also detected
intermittently in both locations required by Technical
Specifications and at the other optional sample locations.

Tritium samples ave quarterly samplcs that were & composite
of the appropriate monthly samples. Tritium was detected in
six of the eight samples taken at the two locations required
by Technical Specifications. Tritium concentrations for the
James A. FitzPatrick inlet canal ranged from 135 pCi/liter
to 288 pCi/liter and showed a mean concentration of 225
pCi/liter. Both the indicator and control sample results
for the fourth quarter had an LLD value of <172 pCi/liter,
The Technical Specification control location (Oswego S e2am
Station inlet canal) showed tritium results which ranged
from 143 pCi/liter to 217 pCi/liter with a mean
concentration of 186 pCi/liter. Tritium was also detected
in nine of the twelve optional samples taken, with the
exception being the fourth guarter results which had an LLD
value of 172 pCi/liter. These particular sample analyses
indicated that the tritium concentration was below the Lower
Limit of Detection (LLD) or the sensitivity af the analyses.
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A summary of tritium results of the 1989 sample program is
listed below:

Sample Tritium Concentration pCi/liter
Minimum M

JAF Inlet 135 288 224
Oswego Steam Iniet 143 217 186
MMP #1 Inlet <172 302 232
NP #2 Inlet 135 247 203
City Water Intake <172 248 243

A review of current data shows that the tritium
concentrations in the lake are consistent between locations.
The source of tritium detected im the lake water is past
testing of thermonuclear devices in the atmosphere. It has
been estimated that in the early 1960s the concentration of
tritium of surface water in the United States was as high as
4000 pCi/liter. The levels of tritium in the environmental
has been reduced over the years through physical process to
the levels that are currently being measured. The tritium
concentration measured during the 1989 sampling program are
considered to be background levels and are not the result of

the operation of the nuclear facilities at the Nine Hile
Point Site.

Review of historical surface water data shows no long term
impact from operations of the power plants on the surface
water. Cs-137 results from 1979 through 1988 shows that
this radionuclide was detected only once at the control
location during 1979, at a concentration of 2.5 pci/liter.
Cs-137 at the indicator locatien (JAF inlet camal) was
detected only once, in 1982, at a concentration of 0.43
pCi/liter. The 1979 control sample result is suspect and
may have been a result of contamination during handling or
instrument background since Cs-137 was not detected in the
indicator inlet canal. The one pousitive Cs-137 result from
the indicator location (JAF inlet canal) during 1982 was
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detected in a2 January composite sample and may have been a
result of inlet canal tempering (the addition of discharge
water to the inlet canal) or instrument background. Cs-137
was not detected during 1989 in surface water samples.

Review of previous environmental data for K-40 showed that
the detectable concentrations fecund during 1989 were
representative of concentrations found during 1979-1988.
Gamma isotopic results for the 1989 surface woter samples
were consistent with resuits from the previous five years.
Mo plant related radionuclides were detected in surface
water samples collected during the period of 1984 - 1989,
Ko comparison can be made with preoperational data due to

the fact that surface water sampling was not initiated until
1978.

Previous annual mean resuits for tritium at the indicator
sample location (FitzPatrick inlet canal) have been variable

since 1976. Sample results were reviewed from 1976 through
1989 and showed a maximum annual mean value of 641 pCi/liter
(1982) and a minimum annual mean value of 225 pCi/liter
(1989). The annual mean tritium result at the indicator
location for 1989 was 225 pCi/liter.

Mean tritium results of the contrel location (Oswego Steam
Station) cannot be evaluated with regard to long term
historical data since sampling was only initiated at this
location in 1985. The maximum annual mean tritium value for
the control station for the period of 1985-1989 was 373
pCi/liter. The minimum annual mean value for this same time
period was 186 pCi/liter. Some idea of the variability of
historical control sample data 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. Therefore, this previous
sample data represents acceptable control sample data for
evaluation purposes. The Oswego City water intake is
located in the same general vicinity as the Oswego Steam
Station inlet.

Annual mean tritium results from nrevious city water
samples from 1976 to 1989 show that the tritium
concentrations have decreased. The maximum annual mean
concentration was found in 1976 (652 pCi/liter) and the
minimum in 1982 (165 pCi/liter). The 1989 City water annual
mean results was calculated to be 243 pCi/liter. Mean
annual results from 1979-1988 have remained relatively
consistent. The 1985, 1986, 1987 and 1988 annual mean
tritium results for the Oswegc Steam Station were 287, 373,
210, and 320 pCi/liters respectively. These results were
slightly higher than the drinking water samples (with the
exception of 1987), but were within the natural variability
range. Tritium results for the 1989 surface water samples
were consistent with results from the previous five years
for both the indicator and control locations. The tritium
concentrations for the period of 1984 - 1988 range from 205
pCi/1 to 373 pCi/1 for the control and 282 pCi/1 to 530
pCi/1 for the indicator location. The mean 1989 tritium
concentration for the control and indicator locations were
186 pCi/1 and 225 pCi/1 respectively. The 1989 tritium
results show no significant variation from preoperational
data.

The impact, as expressed as a dose to man, is not evaluated
because no plant related radionuclides were detected in
surface water samples with the exception of tritium. Any
impact associated with the fluctuation of tritium levels is
considered to be background and not a result of operations
at the site. See Historical Data, Section VI and Annual
Tritium Results, Graph Section VII.
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The terrestrial program consists of samples from four
environmental pathways. These pathways are:

0 Airborne particulate and radioiodines
0 Direct radiation
o Cow/milk
and
o Food products

Tables 5 through 14 represent the analytical results for the
terrestrial samples collected for the 1989 reporting period.




AIR PARTICULATE GROSS BETA - TABLES IV-5 and IV-6

Tables IV-5 and IV-6 contair the results for the weekly air
particulate gross beta analysis for a total of nine off-site
and six on-site sample locations. Five of the nine off-site
locations are required by Technical Specifications. These
sample locations are R-1, R-2, R-3, R-4, (all located near
the site boundary) and R-5 (located at a contrel location
beyond any significant influence from the site). Data
contained on Tables IY-5 and IV-6 also shows the results
from other optional air sampling locatiens not requirved by
the RETS. These locations are designated as D-1 on-site, G
on-site, H on-site, I on-site, J on-site, K on-site, D-2
off-site, € off-site, F off-site, and G off-site locations.
A total of 52 samples were collected from the control
location R-5 and 208 indicator samples were collected from
indicator locations R-1, R-2, R-3, and R-4 during 1989.

The gross beta analysis requires that samples are counted a
minimum of twenty-four hours after collection to allow for
the decay of naturally occurring radionuclides with short
half-lives. The average yearly gross beta indicator
concentration was 0.017 pCi/m3 in 1989. The average yearly
control concentration was 0.017 pCi/m3 for the same time
period. The minimum, maximum, and average gross beta

results for sample locations required by Technical
Specification are:

—Location** Minimum* Maximum* ______Average*
-1 0.007 0.041 0.017

2 0.008 0.033 0.017

3 0.007 0.041 0.017

8

5

0.009 0.038 0.018
(control) 0.007 0.039 0.017

R-
R-
R-
R~

* -~ Coucentration in pCi/m3
** - Locations required by the Technical Specifications
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The small fluctuations observed in the general gross beta
activity 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 areas are affected by .ime
related processes such as wind direction, precipitation,
snew cover, soil temperature, and soil moisture content.

With the exception of the 1986 sample data, which was
effected by the Chernoby! accident, the general trend in air
particulate gross beta activity has been one of decreasing
activity since 1978 as indicated by the graph below.

JAMES A. FITZPATRICK N.P.P.
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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 which was effected by the Chernobyl
accident. The 1989 results are the lowest mean
concentrations measured when compared to the previous five
years for both the indicator and control locations. The
1989 air particulate filter gross beta results are a factor
of 20 less than the concentrations measured in 1969 which is




considered to be preoperational results for the site. Tie
mean annual gross beta concentration at the control station
has decreased from a maximum concentration of 0.165 pCi/m3
in 1981 to 0.017 pCi/m3 in 1989. The mean annual
concentratiorn for the indicator stations ranged from a
maximum of 0.151 pCi/m3 in 1981 to a minimum of 0.017
pCi/m3 in 1989. For both the indicator stations and control
stations, the gross beta concentration during 1974 to 1982
fluctuated as a result of fallout from the detonation of
thermonuclear weapons. The mean annual results for the
years 1983, 1984, 1985, 1987 and 1988 from both the
indicator and control locations have been similar and
ranged from 0.017 to 0.026 pCi/m3. This level of activity
appears to be baseline range. The 1986 annual mean result
was 0.039 pCi/m3 for both the indicator and control
stations. This concentration is slightly higher than 1983~
85 and 1987-1989 levels, and is attributed to fallout from
the Chernobyl accident.

Historical data and graphic representations of air

particulate gross beta activity are presented in Sections VI
and VII respectively.
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Weekly air particulate samples were grouped by location to
form monthly composite samples. The monthly composite
samples required by the Radiological Environmental Technical
Specifications (RETS) include R-1, R-2, R-3, R-4, and R-5.
Other sample locations not required by the Technical
Specifications for which analytical results are presented
include D-1 on-site, G on-site, W on-site, I on-site, J on-
site, K on-site, 0-2 off-site, £ off-site, F off-site, and G
off-site locations. The results of all monthly composite
samples are included on l1able 9.

The results for the monthly composite samples showed
positive detections for Be-7, K-40, Ra-226 and AcTh-228.
Each of these radionuclides are naturally occurring. Be-7
was detected in each of the monthly compcsite samples from
all locations required by Technical Specifications. Be-7
concentrations ranged from 0.051 to 0.103 pCi/m3 for the
indicator locations (R-1, R-2, R-3, and R-4). The control
location results (R-5) showed Be-7 concentrations ranging
from 0.057 to 0.101 pCi/m3. K-40 was found intermittentiy

in the Technical Specification required monthly composite
samples.

Historically, the naturally occurring radionuclides Ra-226,
K-40, and Be-7 have shown fluctuations that are
representative of naturally changing conditions. No
significant trends were noted during 1989.

No plant related radionuclides were detected in any of the
required or optional off-site air sampling locations. Two
plant related activation product radionuclides were detected
at three optional on-site air sampling stations in 1989.
Zinc-65 (Zn-65) was detected in October at the H on-site and
I on-site sampling locaticns and in MNovember at the H on-
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site, I on-site and J on-site sampling locations. Cobalt-60
(Co-60) was also detected in the K on-site HNovember

composite. The detected concentrations are summarized
below:

COMPOSITE AIR SAMPLING LOCATION
%egghg HUCLIDE CONCENTRATION IN 10-3pCi/m3

H ON-SITE I ON-SITE J ON-SITE

4.7%1.3 2.5¢1.1 <2.0
o <101 <1.7 <1.1

November 2;.

3+2.4 5.421.2 2.940.9
2%0.6 <0.9 <0.9

The presence of Zn-65 or Co-60 was not detected in any of
the other air monitoring stations, including the control
station during this same sample perind.

An evaluation of the presence of Zn-65 and Co-60 in the
monthly air composite samples was made. The weekly samples
which make wup the monthly composites were analyzed
separately. It was determined that the detected activity
was present in the October composite on a sample which
represents the sample period designated as week No. 41
(10/09/89 - 10/16/89). The detected activity in the
November composite was on two filters which represent the
sample periods designated as week No. 46 (11/7'3/89-
11/20/89) and week No. 47 (11/20/89 -~ 11/27/89).
Meteorological data was reviewed for theuse sample periods
and it was determined that wind patterns during this time

were such that the H, I and J on-site sampling locations
could be affected by plant effluents.

Plant effluent records were also reviewed for the sample
periods. The evaluation of effluent isotopic measurement
showed that Zn-65 and Co-60 were present in plant effluents.
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Based on the evaluation of meteorological data and plant
effluents, the presence of Zn-65 and Co-60 in the October
and November air particulate filter composite samples was
the result of operations at the FitzPatrick Plant.

Due to the fact that Zn-65 and Co-60 were not detected at
sample Tocations outside the site boundary, the dose to man
is not significant. For the purpose of evaluation, the dose
to mamn can be calculated based on the measured
concentrations of Zn-65 and Co-60 at the gn-site locations
using the methodology found in Regulatory Guide 1.109. This
calculated dose is conservative and is not representative of
the dose to man beyond the site boundary but can be used to
illustrate the significance of the resulting dose relative
to background radiation. Using the inhalation rate for the
maximum exposed individuals in each age group found in
Regulatory Guide 1.109 and the maximum concentrations
measured at the H on-site and I on-site air sampling
stations, the following dose to man was calculated:

-AGE_GROUP _DOSE_(mrem)
WHOLE BODY LUNG
ADULT 0.00013 0.0029
TEEN 0.00016 0.0042
CHILD 0.00019 0.0034

The conservative whole body and critical organ (Tung) doses
calculated as a vresult of the Zn-65 and Co-60 air
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 or Co-60 were detected off-site, the
actual dose to man from these effluents is probably zero but
in any case much less than that calculated.




A review of historical data shows that Zn-65 has not been
detected in air samples collected and analyzed during the
previous years. Historical data on Co-60 shows that
positive detections of this radionuclide were made in eight
of the last thirteen years (1977-1989). 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
Co-60 concentration in air particulate samples has
fluctuated as a result of previous weapons testing. Co-60
average concentrations at the indicator and control
locations from 1977 to 1978 decreased from approximately
0.0176 to 0.0022 pCi/m3. Average concentrations decreased
significantly during 1979 and 1980 when compared to 1977.
These results where 0.007 to 0.0016 pCi/m3 respectively.
In 1981 and 1982 the average Co-60 concentrations decreased
to 0.0007 and 0.0006 pCi/m3. Average indicator and control
concentrations were approximately equal during 1979 to 1982.
The 1983 indicator mean Co-60 concentration was 0.0007
pCi/m3 or slightly greater than the 1982 concentration. The
1983 control mean Co-60 concentration was also 0.0007 pCi/m3
which was slightly greater than 1982 control results. As
noted in previous annual reports, however, a portion of the
Co-60 detected during 1983 was attributed to contamination
during handling of the unused filters prior to installation.
Co-60 was detected during the first quarter of 1984 and
averaged 0.0008 pCi/m3 at the control stations and 0.0012
pCi/m3 at the indicator stations. However, the 1984 Co-60
positive results were a result of contamination during
handling and not a result of operations at the site. The
general reduction in previous indicator and control Co-60
concentrations (1981 - 1983) was a result of nuclear decay
and ecological cycling of Co-60 initially produced by the
1980 Chinese weapons test. 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
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at a concentration of 0.0017 pCi/m3 at an optional air
monitoring station. However, the Co-60 detected during
1987 was a 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.
Results from 1988 showed that Co-60 was not detected at
either control or indicator sample locations.

A further review of historical data shows that Cs-137 is the
fission product radionuclide most freguently detected in
the air particulatz filter composites. Cs-137 was not
however detected during the 1989 sampling program.
Historically, Cs-137 has been variable during the past and
has been present a number of times in air particulate
samples since 1977. During 1977, both on-site (indicator)
and off-site (control), Cs-137 average concentrations were
approximately equal and averaged 0.039 pCi/m3. Cs-137
average concentrations at the indicator and control
locations decreased during 1978 and 1979 to 0.0017 and
0.0013 pCi/m3 respectively. Average concentrations during
1980 and 1981 were approximately equal at control and
indicator locations. Cs-137 during 1980 was approximately
equal to 1979 and increased slightly in 1981 from 1979
levels. The 1980 and 1981 average concentrations were
0.0013 and 0.0015 pCi/m3 respectively. The mean 1982
concentration for Cs-137 decreased to 0.0004 pCi/m3. The
1983 mean Cs-137 concentration for the indicator and control
composite samples were 0.0002 and 0.0002 pCi/m3 which was &
reduction from 1982 results. Cs-137 was not detected during
1984 in any of the indicator or control air particulate
composite samples. The reduction in Cs-137 results is
attributed to nuclear decay and ecological cycling of Cs-137
initially produced by the 1980 Chinese weapons test. Cs-137
was not detected during 1985 in air particular samples, but
was detected in 1986 due to the fallout from the Chernobyl
accident. Cs-137 was not detected during the 1987, 1988 or
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1989 air monitoring program.

Prior to 1983 and 1984, several radionuclides were detected
that were associated with the 1980 Chinese weapons test and
other weapons tests prior to 1980. These radionuclides were
not detected during 1984 and 1985 as a result of nuclear
decay and natural environmental processes. These include
Zr-95, Ce-141, Nb-95, Ce-144, Mn-54, Ru-103, Ru-106 and Ba-
140. In addition, La-140 was detected once during 1983 and
infrequently during 1978 and 1981. La-140 was not detected
during 1984 and 1985. However, La-140, Nb-95, Ru-103, Ru-
106, and I-131 were detected in air particulate composite
samples during 1986 as a result of the fallout from the
chernobyl accident. The above referenced radionuclides were
not detected in the 1987, 1988 or 1989 air monitoring
program.

Historical data for air particulate results are presented
in Section VI. Graphic representation of air particulate
composite Co-60 and Cs-137 concentrations are presented in
Section VII.
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AIRBORNE RADIOIODINE (I-131) - TABLES IV-7 AND IV-8

Airborne radioiodine is monitored at the air sampling
stations that are also used to collect air particulate
samples (see Section V.3). The air monitoring network is
made up of fifteen sample locations. There are nine
stations considered off-site locations. Of these nine, five
are required by Technical Specifications and are designated
as R-1, R-2, R-3, and R-4. These stations are lccated near
the site boundary and are indicator stations. A fifth
Technical Specification 1location designated as R-5 is
located beyond any significant influence from the plant and
is considered a control location. As noted under the air
particulate gross beta section, ten additional air sampling
locations are maintained in addition to those required by
Technical Specification. Six of these stations are located
within the site boundary and are designated as Dl on-site, G
on-site, H on-site, 1 on-site, J on-site, and K on-site.
The four remaining optional stations are located off-site
and are designated as D2 off-site, E off-site, F off-site,
and G off-site. The analytical data for each of these
sample locations is included in this report.

During the 1989 sampling program, airborne radioiodine was
not detected in any of the fifty-two weekly samples
collected at the control location required by Technical
Specifications. The LLD values for the control location
ranged from <0.006 to <0.030 pCi/m3. Iodine 131 (I-131) has
been detected in the past at control locations. During
1976, the mean off-site I-131 concentration averaged 0.604
pCi/m3. 1977 showed an I-131 concentration that decreased
to 0.323 pCi/m3 and for 1978 the concentration decreased by
a factor of ten to 0.032 pCi/m3. During 1979 - 1981 and
1983 - 1985, I-131 was not detected. 1-131 was detected
once during 1982 at a concentration of 0.039 pCi/m3.

V=31



In 1989 Radioiodine-131 was not detected in any of the 208
indicator samples required by Technical Specifications. 1I-
131 was also not detected in any of the 520 optional samples
taken during 1989. The LLD values for the four indicator
sample locations required by Technical Specifications ranged
trom 0.005 to 0.039 pCi/m3.

A review of historical data shows that [-131 has been
detected in the past at indicator or off-site stations.
During 1976, the mean off-site I-131 concentration averaged
0.604 pCi/m3. 1977 showed an I-131 concentration that
decreased to 0.323 pCi/m3 and for 1978, the concentration
decreased by a factor to ten to 0.032 pCilm3. During 1979,
1980, 1981, 1983, 1984, and 1985, I-131 was not detected.

[-131 was detected once during 1982 at a concentration of
0.039 pCi/m3.

I-131 has been detected in the past at the on-site stations

and was detected at a mean concentration of 0.328 and 0.309
pCi/m3 during 1976 and 1977. The average concentration
decrease to 0.041 pCi/m3 during 1978 and was not detected
during 1979. The 1980-82 average concentrations were 0.013,
0.029, and 0.016 pCi/m3 which were reductions in view of
previous I-131 concentrations. During 1983, the mean I1-131
concentration was 0.028 pCi/m3 which represented a slight
increase compared to 1982. The concentrations detected
during 1983 at the on-site sample stations were a result of
operations at the site. 1I-131 was not detected in any of
the 1984 or 1985 on-site samples. I-131 was detected in a
total of 75 weekly samples collected during the 1986 sample
program. The concentrations detected in 1986 ranged from a
minimum of 0.011 pCi/m3 to a maximum of 0.36 pCi/m3. Each
of the positive detections of I-131 in 1986 were a direct
result of the Chernobyl Muclear accident.
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The end result of the 1989 I-131 sampling effort showed no
significant impact due to the operation of the plant.
During 1989, 1-131 was not detected im any other

environmental sample media including milk and green leafy
vegetables.




DIRECT RADIATION (TLD, ENVIRONMENTAL DOSIMETRY) TABLE IV-10

Thermoluminescent dosimeters (TLDs) were collected and read
once per quarter during the 1989 sample year. The TLD
results are, for the most part, an average of eight
independent readings at each location and are reported in
mrem per standard month.

TLDs required by the Technical Specifications include two
TLDs at each location with four independent readings per
TLD. TLD results included in Table IV-10 are comprised of
TLDs required by the Technical Specifications and special
interest TLDs not required by the Technical Specifications.
During 1989, TLDs were collected on approximately March 30,
1989, June 29, 1989, September 29, 1989 and December 29,
1989.

Overall TLD results are evaluated by organizing
environmental TLDs into five different groups. These
groups include: (1) on-site TLDs (TLDs within the site
boundary not required by the Technical Specifications), (2)
site boundary TLDs {one in each of the sixteen 22 1/2
degree meteorological sectors), (3) a ring of TLDs four to
five miles from the site in each of the land based 22 1/2
degree meteorological sectors, (4) special interest TLDs in
areas of high population density, and (5) control TLDs in
areas beyond any significant influence of the generating
facilities. Special interest TLDs are located at or near
large industrial sites, schools, or proximal towns or
communities. Control TLDs are located to the southwest,
south, south-southeast, and northeast of the site at
distances of 12.6 to 26.4 miles from the site.

Most of the TLDs required by the Technical Specifications

during 1989 were initiated in 1985 as a result of the issue

of new Technical Specifications by the NRC. Therefore,

these TLDs can only be compared to 1985 - 1989 results.
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Other TLDs which include several TLDs required by the
Technical Specifications (i.e., numbers 7, 14, 15, 18, 23,
49, 56 and 58) and other optional TLDs, can be compared to

results prior to 1985 since these TLDs were established
prior to 1985.

On-site TLDs are TLDs at special interest areas and, with
the exception of TLD numbers 7 and 23, are not required by
the Technical Specifications. These are located near the
generating facilities and at previocus or existing on-site
air sampling stations. TLDs located at the air sampling
stations include number 3, 4, 5, 6, 7, 23, 24, 25 and 26.
The resuits for these TLDs are generally consistent with
previous years results although a2 slight increase was noted
when compared to 1988. These results ranged from 2.7 to
14.5 mrem per standard month. TLD #3 is located in the
vicinity of Nine Mile Point Unit 2 and is between the Unit 1
facility the FitzPatrick facility. The results for TLD #3
were approximately double the results of the other TLDs
during 1989 because of the effects from the Unit 2 and the
FitzPatrick facility. Other on-site TLDs include special
interest TLDs located near the north shoreline of the Unit
1, Unit 2 and FitzPatrick facilities, but in close proximity
to radwaste facilities and the Unit 1 reactor building.
These TLDs include number 27, 28, 29, 30, 31, 39 and 47.
Results for these TLDs during 1989 were variable and ranged
from 6.0 to 42.1 mrem per standard month as a result of
activities at the radwaste facilities and the operating
modes of the generating facilities. Results for 198. are
consistent the ranges of variability noted in 1988 for TLDs
at or near these locations. TLDs in this group ranged up to
approximately seven times control TLD results. The on-site
TLDs are 1located in controlled areas that are not
accessible to the general public. These measured doses are

not representative of dose measure off-site beyond the site
boundary.




Additional on-site TLDs are located near the on-site Energy
Information Center (EIC) and the associated northeast
shoreline. These TLDs include numbers 18, 103, 106 and
107. TLDs numbered 103, 106 and 107 are located to the
east of the Energy Center and to the west of the Unit 1
facility. TLD number 18 is located on the west side of the
EIC. Results during 1989 showed these TLDs ranged from 3.8
- 6.8 mrem per standard month and were slightly less than
the 1988 results. Slight increases were noted in the second
and third quarter results as was noted for all TLDs,
including control TLDs.

Site boundary TLDs are required by the Technical
Specifications and are located in the approximate area of
the site boundary with one in each of the sixteen 22 1/2
degree meteorological sectors. These TLDs include numbers
75, 76, 77, 23, 78, 79, 80, 81, 82, 83, 84, 7, 18, 85, 86
and 87. TLD numbers 78, 79, 80, 81, 82, 83, 84, 7 and 18
showed results that were consistent with control TLD results
and ranged from 2.8 to 6.3 mrem per standard month. Site
boundary TLDs during 1989 were consistent with 1985-1988
results. TLD numbers 75, 76, 77, 23, 85, 86 and 87 showed
results that ranged up to three times the results of
control TLDs. These results ranged from 4.2 to 15.4 mrem
per standard month. This latter group of TLDs are located
near the lake shoreline (approximately 100 feet from the
shoreline), but are also located in close proximity of the
reactor building and radwaste facilities of Nine Mile Point
Ilnit 1 and Unit 2 reactors and the radwaste facilities of
the FitzPatrick facility.

A net site bnundary dose can be estimated from available TLD
results and control TLD results. TLD results from TLDs
located near the site boundary in sectors facing the land
occupied by members of the public (excluding TLDs near the
generating facilities and facing Lake Ontario) are compared
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to control TLD results. The site boundary TLDs include
numbers 78, 79, 80, 81, 82, 83, 84, 7 and 16. Control TLDs
include numbers 8, 14, 49, 110 and 111. MNet site boundary

doses fer each quarter in mrem per standard month are as
follow:

Quarter

* Dose in mrem per standard month

Site boundary TLD numbers 75, 76, 77, 23, 85, 86 and 87 were
excluded from the net site boundary dose calculation since
these TLDs are not representative of doses at areas where a
member of the public may be located. These areas are near
the morth shoreline which are in close proximity to the

generating facilities and are not accessible to members of
the public.

The third group of environmental TLDs are those TLDs
lecated four to five miles from the site in each of the land
based 22.5 degree meteorclogical sectors. These TLDs are
required by the Technical Specifications. At this distance,
TLDs are not present in eight of the sixteen meteorological
sectors that are located over Lake Ontario.

Results for this group of TLDs during 1989 fluctuated
slightly as a result of changing naturally occurring
conditions and the different concentrations of naturally
occurring radionuclides in the g¢ground at each of the
locations. These TLDs were established in 1985 and include
numbers 88, 89, 90, 91, 92, 93, 94 and 95. Results
fluctuated from 2.5 to 6.8 mrem per standard month. These
results are generally consistent with control TLD results
during 1989. Results for this group of TLDs were consistent
with the 1985 - 1988 results. Results were also consistent
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with other off-site TLD results during 1989 and previous to
1989. Again, second and third quarter TLD results were
slightly elevated along with all other groups of TLDs
including control groups.

The fourth group of environmental TLDs are those TLDs
loceted =23~ the site boundary and at special interest areas
such as industrial sites, schools, nearby communities,
towns, off-site air sampling stations, the closest residence
to the site, and the off-site environmental 1laboratory.
Many of these TLDs are required by the Technical
Specifications. Others are optional. This group c¢f TLDs
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 TLD 1locations that were
established duriry :988 and were added to assist in the
evaluation of the critical residence. Results ranged from
2.1 to 7.0 mrem per standard month. All the TLD results
from this group were within the general variation noted for
the control TLDs. Results during 1989 for TLDs established
during previous years were consistent with results noted for
those years. Overall, second and third quarter TLD results
for this group were slightly elevated as were other TLD
groups, including the control group.

The fifth group of TLDs include those TLDs considered as
control TLDs. These TLDs are required by the Technical
Specifications and include number 14 and 49. Optional
control Tlocations are TLD numbers 8, 110 and 111. TLD
numbers 110 and 111 were added to the program during 1988 to
expand the data base for control TLDs. Results for 1989
ranged from 2.9 to 6.4 arer ~er standard month. Results
from 1989 were consistent with previous years results.
However, an annual average increase was noted in 1986. This
increase may have been a result of the Chernobyl accident
and was not noted during 1987 - 1989. Control TLDs results
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in 1989 (second and third quarter) were slightly elevated as
were other TLD groups.

Review of past TLD results required by the Technical
apecifications show that these TLDs can be separated into

four groups. These groups include site boundary TLDs in
each meteorological sector (16 TLDs total), TLDs located
off-site in each land based sectoer at a distance of 4 to 5
miles (8 TLDs total), TLDs located at special interest
areas (6 TLDs total) and TLDs located at control locations
(2 TiDs total). As noted previously, since the present
Technical Specifications became effective in 1985, these

TLDs, for the most part, cam only be evaluated for 1985-
1988.

TLDs located at the site boundary averaged 6.2 mrem per
standard month during 1985. During 1986, 1987 and 1988 site
boundary TLDs averaged 7.0, 6.1, and 6.4 mrem per standard

month respectively. As noted previously, this group of
TLDs can fluctuate because several of these TLDs are
iocated in close proximity to the gencrating facilities.
An increase was noted during 1986 although such am increase
was noted for all TLDs including control TLDs. During

1989, site boundary TLDs averaged 5.9 mrem per standard
month.

TLDs located off-site at a distance of 4 to 5 miles from
the site in each of the land based meteorological sectors
averaged 5.0 mrem during 1985. During 1986, 1987 and 1988
off-site sector TLDs averaged 6.0, 5.2 and 5.3 mrem per
standard month respectively. The 1986 results demonstrated
an increase for this group of TLDs. Results for 1989 for
the group averaged 4.9 mrem per standard month. This is
fairly consistent with previous years results. Again, 1989
second and third quarter TLDs showed slight increases.
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Special interest TlLDs are located at areas representative
of high population density, such as major work sites,
communities, schools, etc. and at residences near the site
(critical receptor areas). This group of TLDs averaged 5.3
mrem per standard month during 1985. During 1986, this same
group of TLDs averaged 6.1 mrem. The 1987 results showed a
decease when compared to the 1985 and 1986 results and
averaged 5.1 mrem per standard month. 1988 results averaged
5.3 mrem per standard month. 1989 results for this location
averaged 4.8 mrem per standard month.

The final group of TLDs vrequired by the Technical
Specifications is the control group. This group utilized
two TLD locations positioned well beyond the site. Results
from 1985 for the control group averaged 5.4 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 result of the Chernoh+1 accident. Results for 1987
and 1988 averages 5.2 and 5.4 mrem per standard month
respectively. Results for 1989 averaged 4.6 mrem per
standard month and showed 1levels slightly 1less than

previcus years. Slight increases were noted in second and
third quarter results.

During 1989, all environmental TLD groups required by
Technical Specifications were consistent with results
observed during 1988. However, all TLD groups (including
control) showed decreased levels for the fourth quarter of
1989. In general, second and third quarter results were
higher than first and fourth quarter results. This may be
explained by the fact that the second and third guarter are
primarily dry, with little ground cover from rain or snow
precipitation. This, in particular, may explain why the
fourth quarter 1989 results were in fact, less than any
fourth quarter results observed since 1985. The fourth
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quarter 1989, experienced record snowfall in the month of
December and subsequent decreased results for that period.

Tables VI-15 and VI-16 show the historical environmental
sample data for environmental TLDs. A graph of historical
TLD data is presented in Section VII.

Overall, environmental TLD results for 1989 showed no

significant impact from direct radiation measured outside
the site boundary.
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Milk samples were collected from a total of six indicator
locations (within 10 miles of the site), and one control
location (beyond 10 miles from the site) during 1989. The
RETS require that three locations be sampled for milk
within 5.0 miles of the site. During 1989, there were n¢
milk sample locations within 5.0 miles of the site. The
locations that were sampled during 1989 are located from
5.5 to 9.5 miles from the site. Control milk samples were
collected from location #65 which is located 17 miles from
the site. Sample location descriptions for all milk sample
locations utilized during 1989 are listed below. These
locations are consistent with those sampled in 1988.

Location No, Direction from Site Distance from Site {(miles)
7 ESE 5.5
16 S 5.9
50 E 8.2
55 P 9.0
60 E 9.5
4 ESE 7.8
65 (Control) SW 17.0

During 1989, milk samples were collected at each of the six
indicator locations and the control location in the first
half and the second half of each month. Samples were
collected during the months of April through December. Since
I-131 was not detected during November and December of 1988,
no additional samples were required for January through March
of 1989. For each sample, analyses were performed for gamma
emitters (analysis by Geli, Ge detectors) and I-131 using a
resin extraction/gamma spectral analysis. Sample analysis
results for gamma emitters are found on Table IV-12. 1I-131
analytical results are found on Table IV-11.

The gamma spectral analysis of the bimonthly samples showed K-
40 to be the most abundant radionuclide detected in the milk
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sampies collected devring 1989, K-40 was detected in every
sample analyzed and ranged in concentration from 1360
pli/liter to 1970 pCi/liter at the indicater locations and
1300 pCi/liter to 1790 pCi/liter at the control location. K-
40 i+ & naturglly occurring radionuclide and is found in many
of the environmental media sampled. Relatively high levels
of X-40 are found in cows milk due to the biological
concentration of potassium in the milk production process.

The dose to mam which results from the concentrations of K-40
in milk and other environmental media can be calculated. This
calculated dose illustrates the significance of the dose
received from naturally occurring radionuclides when compared
to the dose received due to exposure from plant related
radionuclides., K-40 has been measured in many environmental
samples at significant levels. A 70 kilogram (154 pound)
adult conteins approximately 0.1 wmicrocuries of K-40 as a
result of normal life functions (inhalation, consumption,
etc.). The dose to the bone tissue is about 20 mrem per year
as a result of internally deposited K-40 (Eisenbud). By
comparison, the adult bone dose calculated for the maximally
exposed individual using 1989 plant effluent data for 1989 was
0 023 mrem. This dose was calculated using the methodology
specified in the plants Off-site Dose Calculation Manual
(ODCM) . The calculated dose as a result of plant effluents is
insignificant compared te the dose from potassium-40.

A review of historical data shows that Cs-137 is the only man
made radionuclide detected in milk samples collected as part
of the environmental surveillance program. Cs-137 was
detected in milk sample during 1983 at a concentration of 5.1
pCi/liter. Results from 1986 showed a mean Cs-137
concentration of 8.6 pCi/liter at the indicator location. C(Cs-
137 in 1986 milk samples was a result of the 1986 Chernoby!
Nuclear Plant accident. During 1987, Cs-137 was found in two




indicator samples at a mean concentration of 6.8 pCi/liter
and was also determined to be the result of the Chernoby!
accident,

In addition to gamma spectral analysis, each of the milk
samples collected in 1989 were analyzed for I-131. lodine-131
was not detected during 1989 in any of the control or
indicator samples. A1l I-131 milk results are reported as
lower limits of detection (LLD). The LLD results ranged from
<0.11 to <0.50 pCi/1 for all milk samples.

A review of historical data shows that the detection of I-131
in milk samples has not been routine. In past sampling
programs, I-131 has been detected in milk samples only in
conjunction with fresh fallout from atmospheric testing or
from the 1986 Chernobyl accident. Numerical evaluation shows
that annual mean results ranged from 0.2 pCi/liter to 6.9
pCi/liter at the indicator locations during 1976-1978. 1-131
during these years was a result of intermittent weapons
testing. During 1979 - 1985, I-131 in milk samples at the
indicator locations was not detected, with the exception of
1980. The mean result during 1980 was 0.4 pCi/liter and was a
result of the 1980 Chinese atmospheric weapons test. Results
from 1986 showed that 1-131 was detected at a mean
concentration of 5.2 pCi/liter as a result of the Chernoby!l
accident. 1I-131 was not detected in milk samples during 1987,
1988 and 1989.

Historical data for I-131 from the control locations showed
that I-131 was detected during 1980 at a mean concentration of
1.4 pCi/liter, There was no detectable I1-131 during the
period of 1978-1985 with the exception of 1980. During 1986,
I-131 from the control location showed a mean concentration of
13.6 pCi/liter as a result of the Chernobyl accident. 1-131
was not detected during 1988 at the control location.
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Historical data and graphic representations of milk sample
results for Cs-137 and 1-131 are presented in Section VY1-and
VII.




A land use census is conducted to determine the utilization of
land in the vicinity of the site. The land use census
actually consists of two types of census. A milk animal
census is conducted to identify all milk animals within a
distance of 10 miles from the site. A census covering areas
out to a distance of 10 mile exceeds the distance required by
the Technical Specifications.

A second type of census is a residence census. The census is
conducted in order to identify the closest residence in each
of the 22.5 degree meteorological sectors. For the residence
census, several of the meteorological sectors are over Lake
Ontario because the site is located at the shoreline.
Therefore, there are only eight sectors over land where
residences are located within 3 miles.

In accordance with the Technical Specifications, a land use
census was conducted during 1989 to identify within a distance
of five miles the location of all milk animals (cows and
goats) and the location of the nearest residence in each of
the sixteen 22.5 degree meteorological sectors. The milk
animal census was actually conducted out to a distance of ten
miles in order to provide a more comprehensive census.

The milk 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 annual census is conducted each spring
by sending questionnaires to previous milk animal owners and
also by road surveys to locate any possible new owners. 1In
the event that questionnaires are not answered, the owners are
contacted by telephone or in person. The local agricultural
agency was also contacted as a further source of information
concerning the milch animal population in the vacinity of the
site.
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The number of milk animals located within the ten mile radius
of the site was estimated to be 1165 cows and 27 goats for the
1989 census. The number of cows decreased by 28 and the
number of goats fincreased by 12 with respect to the 1988
census. One new milk lecation and one reactivated milk
Tocation were identified during the 1989 census. However, no
changes were made to 1989 sampling program because the new
locations were not qualified 1locations (Technica)
Specification), nor located such &s to provide a higher D/Q
value then the existing sampling locations. Therefore, there
were no changes made to the milk sampling program. HMost of
the goats found on the census were milking goats. Wowever,
any milk produced was consumed by the owners and was not
available for the sampling program. The results of the milk

animal census are found on Table IV-15. Milk animal locations
are shown on Figure 4,

A residence census was conducted during 1988 to identify the

nearest residence in each of the sixteen 22.5 degree
meteorological sectors within a distance of five miles form
the site. At this distance, some of the meteorological
sectors arc over water. These sectors include: M, MNE, WNE,
EME, W, WNW, MY and NNN. There are no residences in these
sectors. The results of the 1989 residence census showing the
applicable sectors and degrees and distance of each of the

nearest residence are found on Table 1V-16. The nearest
residence are shown in Figure 3.




FOOD _PRODUCTS - TABLE IV-14

Food product samples collected during 1989 were comprised of
garden vegetables and other types of broad leaf vegetation.

Samples were collected during the late summer/fall harvest
season. The collection of annual food product samples became
a requirement as a result of Technical Specification
Amendment 127. Food product samples were collected, analyzed
and reported as optional samples in past reports (1985-
1988) .

Samples were collected from six indicator locations and one
control location, The indicator locations were represented
by nearby gardens in areas of highest D/Q (deposition factor)
values based on historical meteorology. The control location
was represented by a garden location 9-20 miles distant in a
least prevalent wind direction. Garden vegetables were
comprised of cabbage, beet greens, swiss chard and collard
greens which are all considered broadleaf vegetables. Where
broadleaf vegetable were not available, non-edible broadleaf
vegetation was collected. Non-edible broadleaf vegetation
collected in 1989 consisted of strawberry leaves, green bean
leaves, egg plant leaves, cucumber leaves, pepper leaves, and
squash leaves. One sample of each similar type of vegetable
or vegetation was collected at the control location.

K-40 was detected in each broadleaf vegetable and broadleaf
vegetation. Broadleaf vegetables and vegetation showed
concentrations of K-4C ranging from 2.97 pCi/g to 7.42 pCi/g
(wet). Be-7 was detected in all but two broadleaf
vegetables/vegetation samples. The Be-7 concentrations in the
samples ranged from 0.08 pCi/g (wet) to 1.56 pCi/g (wet).

Cs-137 was detected in one sample of non-edible broadleaf
vegetation from the indicator locations. The detected
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quantity was near the limit of detection and was 0.011 pCi/g
(wet). LLD values for all other samples ranged from 0.011 to
0.018 pCi/g (wet). The detected quantity of Cs-137 was found
at location "K*. It is probable that the quantity of Cs-137
found is a result of root uptake by the squash plant and not
leaf deposition. (Cs-137 was also detected in one sqiash leaf
sample collected in 1988. The source of the cesium is most
likely from the soil. The ultimate source of Cs-137 is from
wegpons testing, the Chernobyl! accident, operations at the
site, or possibly all three. Cs-137 has been detected in soil
samples from areas near the site and at aveas well beyond the

site as a result of past weapons testing. Cs-~137 was not
detected at the control location.

No other radionuclides were detected in the 1989 collection
of food product vegetation.

The impact of detectable Cs-137 in food product samples can be
evaluatud by calculating a dose to the maximum exposed
individual as a result of food consumption. Using standard
methodology from MNRC Regulatory Guide 1.109, the maximum
exposed organ is the bone of a child. The maximum whoie body
dose would be to am adult. The Cs-137 concentration is 0.011
pCi/g (wet). The consumption rate is assumed to be a maximum
consumption rate of 26 kg per year for a child. This
comsumption rate is conservative due to the fact that squash
leaves are normally consumed by humans. The calculated doses
are 0.094 mrem per year to a child's bone tissue (maximum
organ dose) and 0.013 mrem per year to the child's whole body.
The maximum whole body dose occurs to the adult. Assuming a
Regulatory Guide 1.109 maximum consumption rate of 64 kg per
year for an adult, the maximum organ dose is 0.077 mrem to the
liver and 0.053 mrem to the whole body. A maximum organ and
whole body dose are small and insignificant when compared to
dose from the natural radiation environment.




Review of past environmental data indicates that K-40 has been
consistently detected in food crop samples. K-40
concentrations have fiuctuated from one sample to another but
the annual ranges have remained relatively consistent from
year to year. Be-7 has been detected occasionally during the
past in leafy vegetables (1978 through 1982, 1984 and 1987).

Cs-137 has been detected intermittently during the years of
1976-1988 at the indicator locations and during the years of
1980-1986 at the control locations (control samples were not
obtained prior to 1980). Review of indicator sample results
from 1976-1988 showed that Cs-137 was not detected during
1976-1978, 1981-1984 and 1986. During 1979 and 1980, Cs-137
in fruits and/or vegetables showed annual mean concentrations
of 0.004 and 0.036 pCi/g (wet) respectively. Cs-137 was found
at one indicator location during 1985 at a concentration of
0.047 pci/g (wet). Control samples during 1980-1986 showed
Cs-137 detected only during 1980 at a concentration of 0.02
pCi/g (wet).

Cs~137 detected during the past at both indicator and control
locations is indicative of weapons testing.

During 1987, Cs-137 was found at the indicator locations at a
mean concentration of 0.016 pCi/g (wet). Cs-137 was not
detected at the control location during 1987.



Table 16 contains the locations of the environmental samples
presented in the data tables of Section IV. The locations are
given in degrees and distance in miles from the Hine Mile
Point Kuclear Station Unité 2 reactor centerline (middle site
reactor). Table IV-16 also gives the figure (map) number as
well as the map destination for each sample location by sample
medium type.




INTERLABORATORY COMPARISON PROGRAM - SECTION VII

Section € 3.a of the Radiological Effluent Technical
Specificat'ons for the James A. FitzPatrick Nuclear Power
Plant requires that a summary of the results obtained as part
of an interlaboratory comparison prcgram be included in the
Annual Radiological Environmental Operating Report.
Presently, the only NRC approved interlaboratory comparison
program is the USEPA Cross Check Program. Section VIII shows
the results of the EPA's reference results and the licensee's
results in tabular form. Some of the EPA reference samples
have been analyzed by the site. Other EPA reference samples
have been analyzed by a vendor who normally analyzes those
types of sample media for the site. Participation in the EPA
Cross Check Program includes sample media for which
environmental samples are routinely collected, and for which
intercomparison samples are available from the EPA,.
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The Radiological Environmental Monitoring Program is an
ongoing effort to determine the radiological impact from the
operation of the James A. FitzPatrick Nuclear Power Plant on
the local environment. As demonstrated by the analytical
results of the 1989 program, the major radiological impact on
the environment was the result of fallout from atmospheric
nuclear testing and the 1986 Chernoby! accident which created

a ubiquitous inventory of background Cs-137 in the
environment

Samples representing food sources consumed at higher trophic
levels, such as fish and milk, were reviewed closely to
evaluate any impact to the general eavironment or to man. In
addition, the data was reviewed for any possible historical
trends. In regard to doses as a vresult of man-made
radionuclides, a significant portion of the small doses
received by a member of the public was from past nuclear
weapons testing and fallout from the Chernobyl accident. It
should be noted that most of the radionuclide detected in
1986, as a result of the Chernobyl accident, were not present
in the sample media collected for the 1987, 1988 and 1989
programs. Doses as a vresult of naturally occurring
radionuclides, such as K-40, contributed a major portion of
the total annual dose to members of the public.

Any possible impact as a result of site operations is
extremely minimal when compared to the radiological impact
from natural background levels and sources other than plant
operation, It has been demonstrated that almost all
environmental samples contain traces of radionuclides which
are a result of weapons testing, Chernobyl, or naturally
occurring sources (primordial and/or cosmic related). Whole
body doses to man as a result of natural sources (naturally
occurring radionuclides in the soil and lower atmosphere) in
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Oswego County account for approximately 67 mrem per year as
demonstrated by control environmental TLDs. Possible doses
due to site operations are a minute fraction of the annual
exposure.

During 1989, the presence of several fission product nuclides
was noted in four environmental sample media. These media
included shoreline sediment, air, fish and food products in
the form of broadleaf vegetation. The source of the fission
product radionuclides is for the most part past weapons
testing. One sample medium, airborne particulates, showed
activity in two menthly on-site composite samples (October,
November) that were the result of operations at the
FitzPatrick plant. The impact, expressed in terms of the dose
to man from the presence of Co-60 and Zn-65 and is
insignificant when compared to natural background doses. The
actual impact from presence of these radionuclide in the
environment is not truly measurable because the positive
results were obtained from on-site locations and no activity
was detected at any of the off-site sampling locations.

Using the data presented in this report, and earlier reports
as a basis, it is shown that no appreciable radiological
environmental impact has resulted from the operation of the
James A. FitzPatrick Nuclear Power Plant. The results of the
1989 Radiological Environmental program demonstrate that
controls on radiological effluents both by the design and safe
operation of the plant are effective in protecting the
environment and the general public.
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sample :

The mean, minimum value and maximum value were calculated for
selected sample mediums and isotopes.

Special Considerations:

1.

Sample datq‘)isted as 1969 was taken from the ilgl ftﬁi
POINT DRE Op RATI 0 ] RYEY 1958 and g Y § RE
PORTTORING REPORY FOR HIAGARA WOHAWK | PORLR_CORPORAT L0

sALE POINT RUCLEAR STATION, ROVEWBER, 197C

Sampie data listed as 1974, 1978, 1979, 1980, 1981, 1982,
1983, 1984, 1985, 1986 and 1827 was taken from the
respective environmental! operating reports for Mine Hile

:?1n§ Huclear Station and James A, FitzPatrick Nuclear Power
ant.

Only measured values were used for statistical calculations.

The term MDL was used prior ?o 1?79 L0 represent the conce?t
. MDL = Minimum Detectable

of Lower Limit of Detection

LLD
Level.




LOCATION: CONTROL *
Isotope Cs~137
Year ; . Kin. Max. HMean

1969
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

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

No data. Sample not required until new technical specifications
implemented in 1985,




TABLE VI-2

WISTORICAL ENVIRONMENTAL SAMPLE DATA

Results in pCi/g (dry)

LOCATION: INDICATOR *

Isotope| Cs-134 Cs-137 Co-60
Year Min. Max. Mean Min. Max. Mean Min. Max. Mean |
4
1969 % LR " L % *» LR ** LB
1974 LR L LA LA - LB L L LR L
“ 1975 LR - L e - L *n - LR (
1976 LR LA LA L L LA LR LA L
1977 LR - LR *n *w *w LR LR : "
1978 "R *r LA LR LR LA LR LR LA
1979 L LR LR " ® LR "% " * *n *x
Ii 1980 * " *x e ** ' *n * % * %
1981 ** ** " * *w .k * % * *n .
1982 - LB L LR "% **x N LR LR HJ
1983 L] La LA *w L LB R * % **
1984 LA LR LA "% LA LB L LR "
1985 <LLD  <LLD  <LLD <LLD  <«LLD  <LLD <LLD <LLD  <LLD
1986 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
h 1987 | <LLD <LLD <LLD | <LLD <LLD <LLD | €LLD <LLD  <LLD
1988 <LLD  <LLD  <LLD <LLD  <LLD <LLD <LLD <LLD <LLD
1989 <LLD  <LLD <LLD 0.25 0.32 0.28 <LLD <LLD  «LLD

*

Sunset Beach - closest off-site location with recreationa) value.

** No data. Sample not required until new technical specifications
implemented in 1985.
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LOCATION: CONTROL *
Isotope Cs-137
Year " Max. Mean

19691 No Data No Data
19741 0.94 0.43

1975 <MDL <MDL
1976 : 1.8 1.2

1977 A3 13

1978 .20 09

1979 .06 04
1980 059

1981 043
1982 047
1983 050
1984 032
1985 034
1986 025
1987 031
1988 034
1989 034

o
o
o

OO COO0OO0DO0OO0O OO OO

OO0 O0COoOO0OCODOO0O O C O
OO0 O0OOODOOOO 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. 1974 data
s considered to be pre-operational for the JAFNPP,




TABLE VI-4

RISTORICAL ENVIRONMENTAL SAMPLE DATA
FIsH
| Results in pCi/g (wet)

LOCATION: INDICATOR * (NMP/JAF)

Isotope Cs~137 ]
Year Min. Max. Mean q
19691 0.01 0.13 0.06 ]
1974t 0.08 4,40 0.57
1975 1.10 1.70 1,38
1976 0.50 3.90 1.4
1977 0.13 0.79 0.29
1978 0.03 0.10 0.08 "

1979 0.02 0.55 0.10
1980 0.030 0.100 0.061 l
1981 0.027 0.10 0.061
1982 0.034 0.064 0.050
| 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 0.028
1987 0.024 0.063 0.033
| 1988 0.022 0.054 0.032
1989 0.020 0.044 0.034

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

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



TABLE YI-§

WRFACE MATER
Results in pli/liter

LOCATION: CONTROL |

Isotope

Year y » Hean

196911
197411
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

No gamma analysis performed (not required).
Data showed instrument background results.

Location was the City of Oswego Water Supply for 1969 - 1984 and the
Oswego Steam Station inlet cana)l for 1985 - 1989,

11 1969 data is considered to be pre-operational for the site. 1974 data
1§ considered to be pre-operational for the JAFNPP,
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TABLE VI-6

HISTORICAL ENVIRONMENTAL SAMPLE DATA

Results in pCi/liter

LOCATION: INDICATOR !

Isotope Cs-137 Co-60

Year Min Max. Mean Min. Max. Mean
196911 \ ' . : ; '
1974?1 » * . . » *
1975 * . . * » -
1976 * . . : . "
1977 *h e LR LA - LA
1978 <MDL  <MDL  <MDL i il e
1979 <LLD <LLD <LLD <LLD «LLD <LLD
1980 <LLD  <LLD  <LLD <LLD  <LLD  <LLD
1981 <LLD <LLD <LLD «<LLD <LLD <LLD
1982 0.43 0.43 0.43 1.6 2.4 1.9
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

*  No gamma analysis performed (not required).

** Data showed instrument background results.

t Indicator location was the NMP 1 Inlet Canal for the period 1969 - 1973,
and the JAf Inlet Canal for 1974 - 1989,

1T 1969 data is considered to be pre-operational for the site.

1§ considered to be pre-operational

or the JAFNPP,

vi-7
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TABLE Yi-7

RCAL BHYIROGENTAL SANPLE DATA
SURFACE WATER TRIVIOR
Results in pCi/liger

LOCATION: CONTROL #
Tritium
Min. Max.

No Data No Data
<MDL <MDL
311 414
440 929
300 530
215 490
174 308
211 290
211 357
112 307
230 280
190 220
230 430
250 550
140 270
240 460
143 217

Control location is the City of Oswego, drinking water for 1969 - 1984
and the Oswego Steam Station inlet canal for 198% - 1989,

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




TABLE VI-8

NISTORICAL ENVIRONMENTAL SAMPLE DATA
Results in pCi/liter

LOCATION: INDICATOR *

Isotope Tritium —_]
Year Min. Max. Mean 1'
19691 No Data No Data No Data “
19741 380 500 440
1975 124 482 335
1976 297 889 513
1977 380 530 450 "
1978 253 560 389
1979 176 286 234
19890 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 135 288 225

. Indicator location was the NMP-1 Inlet Canal during the period 1969-
1973, and the JAF Inlet Canal for 1974-1989,.

** Suspect sample contamination. Reco!lected samples showed normal levels
of tritium,

T 1969 data is considered to be pre-operational for the site. 1974 data
1s considered to be pre-operational for the JAFNPP,
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TABLE Vi-9

LOCATION: COWTROL *

Isotope Gross Beta
Year

19691
19741
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

i 0O 0O 0O O0C OO C OO OCOOCOO0 O OO

Locations used for 1977 - 1984 were C off-site, D1 off-site, D2
off-site, £ off-site, F off-site, and G off-site. Control location
R-5 off-site was used for 1985 - 1689 (formerly C off-site location).

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




TABLE VI-10
HISTORICAL EXVIRONMENTAL SAMPLE DATA
AIR PARTICULATE GROSS BETA
Results fn pCi/m3
LOCATION: INDICATOR *

Isotope Gross Beta

Year Min. Max. Mean
19691 0.130 0.520 0.320
19741 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 0.000 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 0.041 0.017

* Locations used for 1969 - 1973 were D1 on-site, D2 on-site, E on-site,
F on-site and G on-site. Locations used for 1974 - 1984 were D1 on-site,
D2 on-site, E on-site, F on-site, G on-site, H on-site, I on-site, J on-
site and k on-site, as applicable. 1985 - 1989 locations were R-1 off-
site, R-2 off-site, R-3 off-site, and R-4 off-site.

! 1969 data is considered to be pre-operational for the site. 1974 data
1§ considered to be pre-operational for the JAFNPP,
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LOCATION: CONTROL **
Cs-137
HMax. Hean

- * »
- » *
. - "

" * * *

0002 0112 : 0.0034 0347 0.0172
0,0008 0042 : 0.0003 0056 0.0020
0.0008 0047 ‘ 0.000% 0014 0.0009

0015 0018 ; <LLD <LLD <LLD

0003 0042 ‘ 0.0003 0.0012 0.0008

0002 .0009 ; 0.0004 0.0007 0.0006

0002 .0002 ‘ 0.0007 0.0007 0.0007

<LLD <LLD 0.0004 0012 0.0008

<LLD <LLD <LLD <LLD «LLD
0.0075 0.0311 <LLD <LLD <LLD

<LLD <LLD <LLD <LLD <LLD

<LLD <LLD <LLD <LLD <LLD
<LLD <LLD <LLD

No data available (not required prior to

Locations included composites of off-site air monitoring locations for
1977 - 1984, Sample Location included only R-5 air monitoring location
for 1985 - 1989,

1969 data is considered to be pre-operational for the site. 1974 data
1§ considered to be pre-operational for the JAFNPP,
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LOCATION: IMDICATOR #+
Isotope Cs~137

Year . ) Hean

19691
19741
1975
1976
1977 . 0105
1978 . .0026
1979 . .0020
1980 . .0019
1981 : .0045
1982 : 0006
1983 . .0003
1984 <LLD
1985 <LLD
1986 0.0364
1987 <LLD
1988 <LLD
1989 <LLD

O OO OO O O O
o PO O OO0 D

No data available (not required prior to 1977).

Locations included composites of on-site air monitoring locations for

1977 - 1984, Locations included R-1 through R-4 air monitoring
locations for 1985 - 1989,

1969 data is corsidered to be pre-operational for the site. 1974 data
1s considered t. be pre-operational for the JAFNPP,
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RADTOIODINE
Results in pCi/md

LOCATION: CONTROL *
Isotope Iodine-131

Year

Max,

19691
19741
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

L

ww

<MDL
0.01
0.02
0.03
<LLD
<LLD
<LLD
0.039
<LLD
<LLD
<LLD
0.041
<LLD
<LLD
<LLD

L8 3

L

<MDL
5.88
0.82
0.04
<LLD
<LLD
<LLD
0.039
<LLD
<LLD
<LLD
0.332
<LLD
<LLD
<LLD

LB

L

<MDL
0.60
0.32 .
0.03
<LLD
<LLD
<LLD
0.039
<LLD
<LLD
<LLD
0.151
<LLD
<LLD

<LLD

Locations D1 off-site, D2 off-site, E off-site, F off-site, and G off-

site used for 1976 - 1984,

*x

1

VI-14

Location R-5 off-site used for 1985 - 1989.
No results - I1-131 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.




TABLE VI-14
MISTORICAL ENVIRONMENTAL SAMPLE DATA
Results in pCi/md
LOCATION: INDICATOR *
Isotope lodine-131
Year Min, Max. Mean
1969T - * e
1974T *x 'Y . %
1975 0.25 0.30 0,28
1976 0.0 2.09 0.33
1977 0.02 0.73 0.31 -
1978 0.02 0.07 0.04
1979 <LLD <LLD <LLD
1980 0.013 0.013 0.013
1981 0.016 0.042 0.029
1982 0.002 0.042 0.016
1983 0.022 0.035 0.028
1984 <LLD <LLD <LLD
1985 <LLD <LLD <LLD
1986 0.023 0.360 0.119
1987 0.011 0.018 0.014
1988 <LLD <LLD <LLD

* Locations used for 1976 - 1984 were D1 on-site, D2 on-site, E on-site, F
on-site, G on-site, H on-site, I on-site, J on-site, and K on-site, as
applicable. Locations used for 1985 - 1989 were R-1 off-site, R-2 off-
site, R-3 off-site, and R-4 off-site.

** No results - I-131 analysis not required.

T 1969 data is considered to be pre-operztional for the site. 1974 date is
considered to be pre-operational for the JAFNPP,
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TABLE YI-1FA

VIRTAMERTAL Y10
Results in mren/stendand month

LOCATION: CORTROL *=*

Year

=
—
>

s
E

Preop!
1970
1971
1972
1973
19741
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989 2

*

. »
h N D W

-

N N O N O UTOTOY DO NOYODOD OO O

H O D T N N = W OO NNMNOMNO WY N NW

bbmbbb(»)wwt;)wbw&'\)f\)'\)’\)c\

so'a.oswm\:sooowcnwwomoo\ar\)moo
DU T OO UM oMW D e Dot BB DO

N O D WO N~ O W N WWw B

O O O

'f

Data not available.
** TLD #8, 14, 49, 110, and 111.

1 1969 data is considered to be pre-operational for the site. 1974 data
s considered to be pre-operational for the JAFNPP,
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TABLE VI-158

LOCATION: RETS CORTROL *+*

»
-

O WD & N WO W OO WWwoO N OO ~NMNMNN O O

N S 5 U & D D W W W Ww w2 & W oM o DY
N O N YOO OO YOO OO 2O N OO N
£ 0O OO MM O N N = W O NN YO N O W WMN N W

H U T O T O W' B B B B DB DO
—5 N WSS N = 0 W W W H O D W

O

Data not available.
TLD #8, 14 and 49 (RETS Control Locations).

1969 data is considered to be pre-onerational f 7
| ne or th Q a
1S considered to be pre-operational for the JAFNPP. bl
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TABLE VI-16A

BB TROAERT AL

12.6
18.7
14.3
17.9
15.4

Data not available (not required prior to 1985).

TLD locations initiated in_1985 as required by the New Technica!
Specifications. Includes TLD Numbers 7, 18, 23, and 75 - 87.

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

Preop !
1970
1971
1972
1973
19741
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

1989 5 : .
e ]
* No data available (not required prior to 1985).

** TLD locations initiated in_1985 as required bg the new Technical 1
Specifications. Includes TLD number 88, 89, 90, 91, 92, 93, 94, and 95.

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

VI-19

'

Aada
gata




TABLE VI-16C

Resulits in Hm§ﬁ @g§; > anda

LOCAYIOK: Special Interest **

Year

Preop!
1970
1971
1972
1973
19741
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987 f
1988 ?
1989 o

No data available (not required prior to 1985).

TLD Tlocations initiated in 1985 as .equired by the new Technical
specifications. TLD's included are numbers 15, 56, 58, 96-105, 108 and
139, wzwch are located near critical residences and populated areas near
the site.

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

e e

LOCATION: OM-SITE INDICATOR **

Year

Preop |
1970
1971
1972
1973
19741
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987 -4 8
1988 11,
1989 2.7 13

No data available.

Includes TLD numbers 3, 4, 5, 6, and 7 (1970 - 1973;. Includes TLD
numbers 3, 4, 5, 6, 7, 23, 24, 25, and 26 (1974 - 1989). Locations are
existing or previous on-site environmental air monitoring locations.

1969 data is considered to be pre-operational for the site. 1974 data
1s considered to pre-operational for the JAFNPP.
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TABLE VI-16E

R T NS G AT Ee i 1)
S LIRE SN (e

Resuits in mren per standerd

LOCATION: OFF-SITE IMDICATOR **

l Year

=
ey
>

Max .

Pasovf
1970
1971
1972
1973
19741
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

*

o

N W W DN N -

F - S A - - - T T
a);\::b'oc\cac\oos»—o\-\aawbmm...

~n

" No data available.

** Includes TLD numbers 8, 9, 10,
air monitoring locations).

+
|

11,

-3

D OO NN MNMN©®NENON =0 OO

12,

1989 : ‘ :

and 13

B M T O M O T U1 & & > W oo &5 O a
' C N WU W BN

O PO =N = OO N

(off-site environmental

1969 data is considered to be pre-operatioral for the site.
15 considered to pre-operational for the JAFNPP.
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TABLE VI-17

! ?;ynggg f e
 Besults fa wmw

T RN CTFRARE T T R

LOCATION: CONTROL w

Cs-137
Max. Mean

No data available (sample not required)

Location used was an available milk sample location in a least prevalent
wind direction greater than ten miles from the site.

1969 data is considered to be pre-operational for the site. 1974 data
1s considered to be pre-operational for the JAFNPP.
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TABLE VI-18

LOCATION: IMDICAYOR *
Isotope Cs-137
Year ; Max. Hean

»
3
3
3

19691
19741
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

1989

*

e

o NN W

= N WO
—
N

o

n

—
O N W
O v~ W

no
—

n

W D BN W s O -

—_—— WO NDBDOOO O
Pu—y w
o w

=
o
-0 0O O O O O O

on

A A
o e
el olion
o o
on

o O
O
A
—
| e
o o
— "

. =
OO0 OV T = Woh N B

I A

: A
R r— O YO r Mmoo N O WO
4 - -  — - - - - .

Locations sampled were available downwind locations within ten miles
with high deposition potential.

No data available (control samples not required).

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




TABLE VI-19

FO0D PRODBCTS 18
Results in pCi/g (wet)

LOCATION: CONTROL *
Isotope Cs-137
Year : Max.

19691
19741
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

Locations was an available food product sample location in a least
prevalent wind direction greater than ten miles from the site.

No data available (control samples not required).

1969 date considered to be ?re-operationa1 for the site. 1974 data
15 consicer<d to pre-operational for the JAFNPP,

Data comprised of broadleaf and non-broadleaf vege}a

n (1980-1984).
Data comprised of broadleaf vegetation only (198

tio
989)
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TABLE VI-20

*

Results 1m pCilg (wet)
LOCATION: IWDICATOR *
llsotope Cs-137
Year Min. Max . Mean
1969’f * % ® " *
19741 0.04 0.34 0.142
1975 <MDL <MDL <MDL
1976 <MDL <MDL <MDL
1977 <MDL <MDL <MDL.
1978 0.01 0.01 0.01
1979 <LLD <LLD <LLD
1980 0.004 0.060 0.033
1981 <LLD <LLD <LLD
1982 <LLD <LLD <LLD
1983 <LLD <LLD <LLD
1984 <LLD <LLD <LLD
1985 0.047 0.047 0.047
1986 <LLD <LLD <LLD
1987 <LLD <LLD <LLD
1988 0.008 0.008 0.008
1989 0.011 0.011 0.011
e e |

* %

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

No data available (control samples not required).

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

Data comprised of broadleaf and non-broadleaf vegeta’wor (1976~1984) . |
Data comprised of broadleaf vegetation only (1985-1988 i
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VII FIGURES ARD MAPS

DATA_GRAPHS

This section includes graphic representation of selected
sample results.

For graphic representation, results less than the MDL or LLD
were considered to be at the MDL or LLD level of activity.
MDL and LLD values were indicated where possible.

Sample Tlocations referenced as letters and numbers on
analysis results tables are plotted on maps.
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FIGURE 5
NEW YORK STATE MAP

Nine Mile Point Nuclear Station Unit 1
Nine Mile Point Nuclear Station Unit 2
James A, FitzPatrick Nuelear Power Plant
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USEPA ENVIRONMENTAL RADIOACTIVITY

LABORATORY INTERCOMPARISON STUDY PROGRAM




VIII SUMMARY OF USEPA

ENVIRONMERTAL RADIOACTIVITY LABORATORY INTERCOMPARISON
STUDIES PROGRAM RESULTS

This section includes results of JAF analyses compared to
reference samples originatin from the United States
Environmental Protection Agency SEPA). As required by the
Technigal sgecifications. articipation in this program includes
media for which environmental samples are routinely collected.

A1l intercomperison data is summarized in table form. The
tables are titled °"USEPA Environmental Radioactivity Laboratory
Intercomparison Study Program®.

The USEPA reports interlaboratory results in temms of
normalized deviations from a known value (NDKVI. Interlaboratory
results are considered acceptable by the EPA 1f the laborator¥'s
NDKY for a samxle is between glus and minus 3. For example,
the RDKY for QA 89-031 is 0.58. Since this value is less than

plus 3 but greater thar minus 3, the EPA considers this value
acceptable, The laboratories's performance was acceptable:

results within 3 normalized deviations were obtained for 38 of 30
analysis, N

QA-89-009 The JAF Laboratory gamma in water results for Ru-106
was outside the acceptance bounds for the MDKY. The
efficiency calibration for Ru-106 was evaluated and
found to be correct. A review of the analytical
results showed no discrepancies in the analysis. The
other five radionuclides measured in this sample, were
within one standard deviation from the known,
indicating that there is no systematic error. The
sample was re-analyzed using new calibration factors.
The re-analysis results were consistent with the
original results. Mo cause for the conformity wa
determined. The Ru-106 results for QA-89-058 e%/89§
which was a similar sample were acceptable.
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TABLE VIII-1

VIII-2

l | USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM
Gross BETA ANALYSIS AR Pas ARATE Frivers (pCr/FILTER)
) e e T I G
I JAF ENV N EPA
DATE ID NUMBER | MEDIUM |[ANALYSIS | R iuu RESULT NDKV
. (1) (2) (5)
03/89 | QA 89-031 APF BETA 6142(3) 6245 -0.58
. 60+2
60+2
l 04/89 | QA 89-032 WATER | BETA ggigﬁ) 5745 2.42
+
I 48+2
05/89 | QA 89-047 WATER | BETA 2;33(3) 5045 -0.46
+
! S
I 08/89 | QA 89-090 APF BETA (6) (6) (6)
09/89 | QA 89-105 WATER | BETA 21%(3) 645 -0.12
+
' 5¢1
B 10/83 | onee-129 | water | sETA 321(3) 3245 -0.35
+
31%1
' -



TABLE VIII-2

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

Trrvium AnaLysss or Marer (pCr/Livem)

JAF ENV JAF EPA
DATE ID NUMBER | MEDIUM | ANALYSIS| RESULT RESULT NDKV
(1) (2) (5)
02/89 | QA 89-012 WATER H=3 3066+140(3) | 27544356 1,85
3181+141
3154%141
33004100(4) | 27544356 1.20
2900+100
2800+100
06/89 | QA 89-063 | WATER H-3 4961+155(3) | 45034450 1.93
5036+156
5013%155
4300+100(4) | 40534450 -0.64
4300+100
4300+100
10/89 | QA 89-119 | WATER H-3 3678+149(3) | 3496+364 0.12
3335+146
3549%148
3500+200(4) | 34964364 | -0.30
3200%100
3400%100
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Tosuwe Awavvess or Wavea (sCz/usves) amp Mru ﬂmm’ i

ENY JAF
ID NUMBER AMALYSIS

QA 89-011 W «] 1 106411

106+11

QA 89-082




TABLE VIII-4

~ USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

hu‘um.nu OF lnf. Marer (PCr/LITER)
AND AIR PARTICULATE FILTERS (PCI/FILTER)

JAF ENV JAF EPA
DATE ID NUMBER | MEDIUM | NUCLIDE | RESULT RESULT NDKV
1) (2) (5)
02/89 | QA 89-009 WATER | Cr-51 216+18(3) 235424 -0.94
225%35
225%27
Co-60 10+1(3) 1045 -0.12
10+3
943
In-65 149+6(3) 159+16 0,83
154+11
151%12
Ru=106 143+16(3) 178+18 -3.56
143%24
137+24
Cs=134 g+1(3) 1045 -0.35
942
10%2
Cs-137 9+2(3) 1045 «0.35
1043
842
03/89 QA 89-031 APF Cs=137 2745(3) 2045 2.19
26+6
2646
04/89 QA 89-032 WATER Cs-134 {212(3) 2045 -0.92
+4
18+4
Cs-137 19+4(3) 2045 -0.23
19+4
20%5 | d
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. RADIOACTIVITY LABORATORY

Gaeman AnaLySIs oF m%. Haver (pCa/ezven)

a¥o Are Paavicwrave Fivreme (pCaz/ezivem)
JAF ENY
ID MUMBER
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TABLE VIII-4 (Continuep)

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY

INTERCOMPARISON STUDY PROGRAM

ANaLYs1S o Mrwx, Warvem (pCi/LiTER)
IR PARTICULATE FILTERS (PCX/FILTER)

JAF ENV JAF EPA
DATE ID NUMBER | MEDIUM | NUCLIDE RESULT RESULT NDKV
(1) (2) (5)
10/89 | QA 89-106 WATER | Ba-133 9212(3) 5945 0.00

HH+
58+7

Co-60 28+5(3) 3045 -0.12
29%5
32%5

Zn-65 134+15(3) 129413 0.80
136+14
135416

Ru=106 | 138+32(3) 161416 -1.88
138+36
155+43

Cs-134 26+4(3) 2945 -1.15
26+4
26+5

Cs-137 59+6(3) 5945 0.12
59+6
60+6
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TABLE VIII-4 (Continuep)

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY

INTERCOMPARISON STUDY PROGRAM

[E VY Y$18 OF ll: « WaTer ’tcrcuurn)

(1)
(2)

(3)
(4)
(5)

(6)

AND AIR PARTICULATE um( IFILTER)
JAF E
DATE ID NUMBER | MEDIUM | NUCLIDE RESULT RESULT NDKV
(1) (2) (5)
10/89 QA 89-129 WATER Cs-134 315(3) 545 -0.12
-
5%2
Cs-137 541(3) 545 -0.12
44?2
542

RESULTS REPORTED AS ACTIVITY + THE ERROR (2 SIGMA).

RESULTS REPORTED AS ACTIVITY + THE STANDARD DEVIATION OF THE
ERROR.

ANALYZED AT THE SITE ENVIRONMENTAL LABORATORY.

ANALYZED AT A VENDOR LABORATORY.

NDKV 1s THE NORMALIZED DEVIATION FROM KNOWN VALUE AS DETERMINED
BY THE EPA. VALUES WITHIN THE RANGE OF +3 AND -3 INDICATE
ACCEPTABLE RESULTS.

INTERCOMPARISON STUDY ON THIS SAMPLE WAS DETERMINED TO BE

INVALID BY THE USEPA DUE TO A PROBLEM WITH THE I-131 WHICH WAS
DEPOSITED ON THE FILTER.
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