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I-A INTRODUCTION

The New York Power Authority (NYPA) is the owner and licensee of the
James A. FitzPatrick Nuclear Power Plant (JAFNPP). The FitzPatrick Plant
which is located on the eastern portion of the Nine Mile Point promontory
approximately one-half mile due east of the Niagara Mohawk Power Corporation
(NMPC) Nine Mile Point Nuclear Power Stations (NMPNPS). The NMPNPS Unit
#1 is located on the western portion of the site and is a boiling water reactor
with a design capacity of 620 MWe. The NMPNPS has been in commercial
operation since the fall of 1969, Located between the JAFNPP and NMPNPS,
Nine Mile Point Unit #2 previously under construction was completed in
mid-1987. NMPNPS Unit #2 will have generatior capacity of 1,100 MWe and
commenced start-up testing in late 1987, The JAFNPP is a boilina water
reactor with a power output of 810 MWe (net). Initial fuel loadiny of the
reactor core was completed in November of 1974, Initial criticality was
achieved in late November, 1974 and commercial opcration began in Juiy cf
1975.

The site is located on the southern shore of Lake Ontario in Osweqo
County, New York, approximately seven miles northeast of the city of Oswe-
go, New York. Syracuse, New York is the largest metropolitan center in the
area and is located 40 miles to the scuth 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.

The Radiological Environmental Monitoring Program for the FitzPatrick
Plant is a site program with responsibility for the program shared by the
Power Authority and Niagara Mohawk. Similar Technical Specificatiors for
radiological monitoring of the environment allows for majority of the sampling
and analysis to be a joint undertaking. Data generated by the program is
shared by the two facilities with review and publication of the data under-
taken through each organization,

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



I-B PROGRAM OBJECTIVES

The objectives of the Radiological Environmental Monitoring Program are

as follows:

]l

To determine and evaluate the effects of plant operation on the environs
and to verify the effectiveness of the controls on radioactive material
sources,

To monitor and evaluate natural radiation levels in the environs of the
JAFNPP site,

To meet the requirements of applicable state and federal regulatory
quides and limits,

To provide information by which the general public can evaluate the
environmental aspects of nuclear power using data which is factual and
unbiased.



I PROGRAM IMPLEMENTATION AND DESICN

To achieve the objectives listed in Section I-B, sampling and analysis are
performed as outlined in Table |,

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



¥

SAMPLE COLLECTION METHODOLOGY

A.

Surface Water

Surface water samples are taken from the respective inlet canals of
JAFNPP and Niagara Mohawk's Oswego Steam Station (0SS). The
JAFNPP removes water from Lake Ontario on a continuous basis and
generally represents a "down-current" sampling point from the Nine
Mile Point Unit 1 facility. The OSS 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 lake current patterns and
current patterns from the Osweaqn River located nearby,

Samples from the JAFNPP are composited from automatic samplina
equipment which discharges into a large compositing tank., Samples
are obtained from the tank monthly and analyzed for gamma emit-
ters. Samples from the OSS 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 quarterly composite samples for calendar
quarter. Quarterly composite samples are analyzed for Tritium,

In addition to the FitzPatrick and Oswego Steam Station facilities,
data are presented for the nine Mile point Unit 1 and Unit 2 facility
inlet canals and city water from the City of Oswego. The latter
three locations are not required by the Technical Specifications, but
are optional samples. Monthly composite samples from these three
locations are analyzed for gamma emitters and quarterly composite
samples are analyzed for Tritium,

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

Air Particulate/lodine

The air sampling stations required by the RETS are located in the
general area of the site boundary (within 0.7 miles) in sectors of
highest calculated meteorological deposition factors (D/Q) based on
historical meteorological data. These stations (R-1, R-2, and R-3)
are located in the east, east-southeast, and southeast sectors as
measured from the center of the Nine Mile Point Nuclear Station
Unit 2 reactor building. The RETS also require that a fourth air
sampling station be located in the vicinity of a year round communi-
ty having the highest calculated dispersion factor (D/Q) based on
historical meteorological data. This station is located in the south-
east 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). This location is considered a control lo-
cation,






analyzed in January - March in the event |-131 is detected in No-
vember and December of the preceding year.

The milk sampling locations are found in Section VIl on Figure &,

Food Products

One kilogram samples of three different kinds of broad leaf vege-
tation (edible or inedible) are collected during the late summer
harvest season, Sample collections are performed at the site
boundary in two different direction sectors having the height cal-
culated D/Q values. The broad leaf vegetation is chilled prior to
shipping and shipped fresh in insulated containers., Attempts are
made to collect control samples located 9-20 miles distant for each
type of sampie. Food products sampling as required by Table 6,1-1
(Section A & B under Food Products) are not performed. This
form of food products sampling is only required when milk sampling
is not being performed. The food products sampling locations are
shown in Section VII on Figure 3.

Fish Samples

Available fish species are removed from the Nine Mile Point Aquatic
Ecology Study monitoring collections during the spring and fall
collection periods. Samples are collected from a combination of the
four onsite sample transects and one offsite sample transect (see
Section VII, Figure 1A). 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,

2) Samp'es composed of more than 1 kilogram of single species
from the same location are divided into samples of 1 kilogram
each prior to shipping. A maximum of three samples per spe-
cies 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 location. Samples are shipped frozen in
insulated containers for analysis.

Shoreline Sediments

One kilogram of shoreline sediment is collected at one area of exist-
ing or potential recreational value and from one area beyond the
influence of the site, The samples are placed in plastic baas,
sealed and shipped for analysis in insulated containers,

Shoreline sediment locations are shown in Section VIl on Figure 1A,




TLD (direct radiation)

Thermoluminescent dosimeters (TLD's) are used tuo measure direct
radiation (gamma dose) in the environment. TLD's are obtained
from Teledyne Isotopes on a quarter'y basis and are read at Tele-
dyne Isotopes' facility in Westwood, New Jersey. Shipment control
TLD's (at least two) accompany each shipment to and from the
vendor's laboratory. Shipment control TLD's also accompany the
TLD's 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
TLD's.

Five different types of areas are evaluated by environmental TLD's,
These areas include on-site areas (areas within the site boundary
not required by the RETS), the site boundarv arc¢i in each of the
sixteen meteorological sectors, and outer ring of TLD's (located
four to five miles from the site in eight available land based
meteorological sectors), special interest TLD's (located at sites of
high population density) and control TLD's located at sites beyond
significant influence of the site, Special interest TLD's are located
at or near large industrial sites, schools, or proximal towns ors
communities. Control TLD's are located to the southwest, south
and east-northeast of the site at distances of 12,6 to 19.8 miles,

TLD's used during 1987 were composed of rectangular teflon wafers
impregnated with 25 percent CaSO,:Dy phosphor. 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 on Figures
1A, 1B, and 2.

Land Use Census

A land use census is conducted during the beginning of the grazing
season to determine the utilization of land within the vicinity of the
site. The land use census consists of two types 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
using road surveys, contacting local 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
224 degree meteorological 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 meteorological sectors are over
Lake Ontario because the site is located at the shoreline. No resi-
dences are located in these sectors, There are ony eight sectors
over land where residences are located within five miles,




Interlaboratory Comparison Program

An interlaboratory comparison program is conducted with reference
samples originating from the Environmental Protection Agency
(EPA). As required by the Technical Specifications, participation
in this program includes media for which environmental samples are
routinely collected and for which intercomparison samples are avail-
able.



2. ANALYSIS PERFORMED

The analysis of the environmental samples is performed by Teledyne
Isotopes (T1) and the James A, FitzPatrick Environmental Counting Labo-
ratory (JAFECL). he following samples are analyzed at the JAFECL:

o Air Particulate Filter - gross beta {weekly)

o Air Particulate Filter Composites - gamma spectral analysis
(monthly)

o Airborne Radioiodine - gamma spectral analysis (weekly)
o Surface Water Composites - gamma spectral analysis (monthlyv)

o Special Samples (soil, etc.) - gamma spectral analysis (as
collected)

o Fish - gamma spectral analysis
o Shoreline Sediment - gamma spectral analysis
o Milk - gamma spectral analysis

The remainder of the sample analysis as outlined in Table | is performed
by TI.




CHANGES TO THE 1987 SAVPLE PROGRAM

AO

Program TLD #107 was added to the monitoring proaram on April 2,
1987. TLD #107 was added to the program as a backup for TLD
8106 which is used to evaluate any possible doses to members of the
public involved in activities within the site boundary.

An additional food product location (J) was added to the monitoring
program during 1987. This location was utilized during 1987 for
garden fruits and veqetables, Location J was added because of its
proximity to the site and represents one location of several proaram
locations that may be utilized for food product samples depencent
upon sample availability,

The Nine Mile Point Nuclear Station Unit 2 inlet canal was added to
the sampling program during 1987, The Unit 2 inlet canal removns
cooling water from Lake Ontario. This location was added to the
sampling program to be consistent with the sampling program at the
other generating facilities and to assess any possible impact from
the operation of the generating facilities in the immediate area of
Lake Ontario, This sample is not required by the J.A, FitzPatrick
Technical Specifications,

Three on-site (within the site boundary) air sampling stations were
moved to former off-site air sampling locations, The three air
sampling stations were D2 on-site (moved 1-14-87), E on-site
(moved 1-14-87), and F on-site (moved 1-15-87). These stations
were moved to previous air sampling locations--D2 off-site, E
off-site, and F off-site which were utilized prior to 1985, None of
the on-site or off-site locations are required by the Technical Spec-
ifications. The on-site locations were moved because of the impor-
tance of locating monitoring stations between the site and populated
areas. The D2 off-site location is in line with Mexico, New York;
the E off-site location is in line with Phoenix, New York; and the F
off-site location is in line with Fulton, New York. The three
on-site locations were not considered as critical as the off-site
locations when considering the fact that air monitoring stations are
already located at the site boundary in critical downwind areas.

10




4, EXCEPTIONS TO THE 1987 SAMPLE PROCRAM

Exceptions to he 1987 sample program concern thosc sampling or monitor-
ing requirements which are required by the JAF Technical Specifications.

A. Air radioiodine and air particulate monitoring required by Technical
Specifications.

¥ Environmental air sample equipment at R-3 off-site air sampling
station was inoperable from 4/14/87 (1550 hours) to 4/16/87
(0919 hours)., The vacuum pump was found defective and was
replaced,

- Environmental air sample equipment at R-5 off-site air sampling
station was inoperable from 6/23/87 (1057 hours) to 6/23/87
(1329 hours). The vacuum pump was found defective and was
replaced.

3. Environmental air sample equipment at R-5 off-site air sampling
location was inoperable from 6/27/87 (2250 hours) to 6/30/87
(1504 hours). The vacuum pump was blown. The pump was
replaced, ¥

4, Environmental air sample equipment at R-2 off-site air sampling
location was inoperable from 9/4/87 (0550 hours) to 9/4/87
(0855 hours). The vacuum pump was found defective and was
replaced.

P Environmental air sample equipment at R-4 off-site air monitor-
ing station was inoperable from 9/10/87 (2000 hours) to 9/11/87
(1340 hours). The vacuum pump was found defective and was
replaced.

Environmental air sample equipment at R-5 off-site air monitor-
ing station was inoperable from 10/31/87 (1530 hours) to
11/3/87 (1056 hours). The vacuum pump was found defective
and was replaced.

Environmental air sample equipment at R-1 and R-2 off-site air
monitoring stations was inoperable from 11/6/87 (2045 hours) to
11/7/87 (0510 hours)., The vacuum pumps in both of these
monitoring stations were inoperable due to an off-site power
loss. All monitoring eauipment was operable once off-site
power was restored,

Other occurrences of downtime for optional air sampling stations
were documented for 1987. These occurrences are not noted in this
report because the optional air sampling stations are not required
by Technical Specifications. Deccumentation includes downtime for
air sampling equipment as well as environmental radiation monitoring
equipment,




Deviations from the Interlaboratory Comparison Program

Section 6.3 of the J.A., FitzPatrick N.P.P, Technical Specifications
requires the site to conduct an Interlaboratory Comparison Program
utilizing QC samples from the Environmental Protection Agency
(EPA). This section also requires that deviations from the sample
schedules be reported in the Annual Radiological Eavironmental
Operating Report. The sample schedule is set by the EPA and
includes media for which envircnmental samples are routinely col-
lected and for which interlaboratory comparison samples are avail-
able from the EPA,

During 1987, sample media offered by the EPA for the Interlabo-
ratory Comparison Program, and for which environmental samples
are routinely collected and analyzed, were obtained and analyzed,
The amount of samples obtained from the EPA program was based on
‘he maximum amount available per participant or on a ten percent or
better level (percent of the ratio of EPA samples to the total
required sample volume).

A review of the 1987 results showed that one EPA sample, which
was scheduled+«during October, was not received. This sample was
a spiked ~ilk sample. Since the sample was not received, it could
not be analyzed. Subsequent investigation of the missing spike
sample and written correspondence from EPA showed that the sample
was never sent by the EPA to the program participants,

12






TABLE T (CONTINUED)

Exposure Sampling and

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

Surface (£) a. 1 sample upstream.

Sediment from
Shoreline

INGESTION

Milk

b. 1 sample fram the sim;s most downstream
cooling water intake .

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

a. 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 fram milch
animals in each of 3 areas 3.5 to 5.0
miles distant having the highest calcu-
lated site average D/Q on all
licensed site reactors) .

b. 1 sample fram milch animals at a control
location (9 to 20 miles distan‘, df"d in a
less prevalent wind direction) = .

Camposite sam—

ple over one(q)

month period ™.

Twice per year.

Twice per month,
April through
December (sam-—
ples will be
collected in
January through
March if I-131
is detected in
November and
December of the
preceding year) .

Gamma isotopic analysis
monthly. Camposite for
ﬁitin@)analysis quar-
terly .

Gamma isotopi(g)analysis
semiannuallv ' "

Ganma isotopic and I-131
analysis twice per month
when milch animals are
on pasture (April through
December) ; monthly (Jan-

uary h March), if
rrquit{ne‘:lw.
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“COLLECTION  COLLECTION

SITE*

TABLE 1

CONCENTRATIONS OF GAMMA EMITTERS IN SHORELINE SEDIMENT SAMPLES
Results in Units cf pCi/g (dry) + 2 Sigma

DATE

K-40

GAMMA EMTTTERS
Co-60 Cs-134

Cs-137

Ra-226

OTHEFS

Sunset Beach
(05)

04/24/87

10/23/87

15.7+1.15

15.4+1.02

<0.05 <0.04

<0.04 <0.04

<0.05

<0.04

2.16+0.58

1.8440.60

AcTh-228
0.9340.17
All Others
<LLD

AcTh-228
0.8340.16
All Others
<LLD

o Lang's Beach
(0€, CONTROL)

04/24/87

10/23/87

14.741.16

8.1040.59

<0.05 <0.04

<0.01 <0.02

<0.05

<0.02

1.1140.49

0.76+0.27

AcTh-228
0.67+0.15
All Dthers
<LLD

AcTh-228
0.2140.07
All Others
<LLD

*Corresponds to sample locations noted on Figure 1A, Section VII.
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TABLE ?

OCONCENTRATIONS OF GAMMA EMITTERS IN FISH SAMPLES
Results in Units of pCi/g (wet) + 2 sigma

DATE TYPE R-40 M-54  Co-58 Fe-59  Co-60  Zn-65  Cs-13%% Cs-137 OTHFRS
FITZPATRICK
06/02/87  Lake Trout #1 3.0440.42  <0.026 <0.032 <0.076 <0.024 <0.05! <0.023 0.03240.015 <IID
06/02/87  Lake Trout #2  3.8540.40 <0.022 <0.028 <0.076 <0.023 <0.050 <0.022 €0.025  <IID
06/05/87  Brown Trout 3.6740.44  <0.021 <0.028 <0.081 <0.021 <0.056 <0.022 0.03240.014 <1ID
10/14/87  Lake Trout #1  2.48+40.39 <0.020 <0.028 <0.081 <0.026 <0.055 <0.020 0.03040.013 <D
10/14/87  lake Trout #2  4.1440.42 <0.021 <0.029 <0.078 <C.018 <0.05 <0.023 0.026+0.012 <1iD
10/20/87  White Sucker 3.0340.34  <0.017 <0.024 <0.064 <0.020 <0.040 <0.018 <0.019 <D
10/07/87  Walleye 6.1940.58 <0.038 <0.053 <0.114 <0.041 <0.089 <0.043 <0.043 <UD
NINE MILE POINT

06/02/87  Lake Trout #1 1.9540.28  <0.017 <0.022 <0.063 <0.018 <0.038 <0.016 0.026+0.010 <ILID
06/02/87  Lake Trout #2  3.8040.42 <0.023 <0.026 <0.082 <0.022 <0.053 <0.022 <0.027 <UD
07/02/87  Brown Trout 3.6940.46  <0.019 <0.024 <0.050 <0.020 <0.045 <0.021 0.036+0.016 <IID
07/02/87  Sm. Mouth Bass  3.1840.52 <0.018 <0.023 <0.047 <0.021 <0.054 <0.019 0.0626+0.014 <D
10/74/87  Lake Trout #1 3.0840.34 <0.018 <0.019 <0.050 <0.022 <0.079 <0.017 0.03240.013 <D
10/14/87  Lake Trout #2  2.9040.42 <0.023 <0.027 <0.064 <0.023 <0.052 <0.021 0.024+0.012 <LID
11/04/87  Salmon (Chinook) 4.0440.60 <0.029 <0.033 <0.079 <0.034 <0.074 <0.031 0.0634#0.071 <IID
10/07/87  Sm. Mouth Bass  4.0740.45 <0.025 <0.030 <0.093 <0.019 <0.057 0.022 0.0:36+0.014 <IID
10/07/87  Valleye 4.2040.48  <€0.022  <0.032 <0.094 <0.924 <0.058 <0.0% <0.030 <D
10/07/87  Vhite Sucker 4.6440.41  <0.021 <0.028 <0.075 <0.021 <0.047 <0.019 <0.6%% <UD







TABLE 3

CONCENTRATIONS OF TRITIUM IN SURFACE WATER

(QUARTERLY COMPOSITE SAMPLES)

Results in Units of pCi/l + 2 sigma

STATION CODE PERTOD DATE ~— TRITIUM
FITZPATRICK* First Quarter 01/02/87 to 03/31/87 160+80
(03, INLET)
Second Quarter 03/31/87 to 07/01/87 3504100
Third Quarter 07/01/87 to 09/30/87 410480
Fourth Quarter 09/30/87 to 12/30/87 370460
OSWEGO STEAM* First Quarter 12/31/86 to 03/31/87 170490
STATION
(08, CONTROL) Second Quarter 03/31/87 to 06/30/87 260490
Third Quarter 06/30/87 to 09/30/87 270490
Fourth Quarter 09/30/87 to 01/04/88 140450

* Samples required by the Technical Specifications.
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TABLE 3 (Continued)

CONCENTRATIONS OF TRITIUM IN SURFACE WATER
(QUARTERLY COMPOSITE SAMPLES)

Results in Units of pCi/l + 2 sigma

STATTON CODE PERTOD ~ DATE TRITIUM

NINE MILE First Quarter 12/31/86 to 03/31/87 <170

POINT UNIT 1**

(09, INLET) Second Quarter 03/31/87 to 06/30/87 210470
Third Quarter 06/30/87 to 09/30/87 390+100
Fourth Quarter 09/30/87 to 01/04/88 2504100

NINE MILE First Quarter 12/31/86 to 03/31/87 3004110

POINT UNIT 2%%*

(11, INLET) Second Quarter 03/31/87 to 06/30/87 310470
Third Quarter 06/30/87 to 09/30/87 300470
Fourth Quarter 09/30/87 to 01/04/88 260480

OSWEGO CITY** First Quarter 12/31/86 o 03/31/87 210470

WATER (10)
Second Quarter 03/31/87 to 06/30/87 3104100
Third Quarter 06/30/87 to 09/30/87 260480
Fourth Quarter 09/30/87 to 01/04/88 320480

** Optional samples.
twice per week grab samples.

Oswege City Water samples are composites of
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TABLE 4

CONCENTRATTIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPIES - 1987
Results in Units of pCi/l + 2 Sigma

Stotion Code* Nuclide January February March April May June
OSWEGD STEAM Ra-226 112461.9 <107 <103 <113 127475.0 75.7449.0
STATION 1-131 <D.25 <0.37 <0.31 <0.30 <0.36 <0.26
(08, NONTROL) Cs-134 <4.49 <4.11 <3.78 <3.57 <4.71 <4.24
Cs-137 <4.64 <3.65 <4.76 <h.47 <4.67 <3.94
Zr-95 2.2 <8.88 <10.3 <10.7 <11.7 <12.5
Nb-95 <6.15 <3.83 <5.64 <5.04 <5.79 <5.86
Co-58 <5.23 <5.07 <4.51 <4.59 <4.65 <4.12
Mn-54 <5.19 <4.25 <4 .88 <4.88 <4.77 <4.38
Fe-59 <11.8 <8.68 <9.00 <8.88 <13.0 <8.51
Zn-65 <8.64 <7.99 <8.97 <8.96 <10.2 <8.09
Co-60 <4.18 <5.73 <6.39 <474 <4.63 <444
K-40 267459.7 <54.1 <53.2 <70.2 115444 .8 49.3431.5
Ba/la-140 <T13.0 <7.46 <14.1 <11.3 <B.99 <12.5
FITZPATRICK Ra-276 130453.8 <112 127461.6 <118 101+447.3 107465.6
(03, INLET) 1-131 <0.29 <0.33 <0.33 <0.20 <0.47 <D.27
Cs-134 <3.72 <5.23 <4.75 <4.33 <4.41 <3.84
Cs-137 <3.56 <4.69 <4.94 <4 A9 <4.98 <4.98
Zr-95 <9.31 <10.7 <13.6 <12.1 <10.2 <10.6
Nb-95 <4,77 <4.60 <5.89 <6.71 <6.43 <5.65
Co-58 <3.90 6,12 <9.13 <4,67 <4.06 <h.14
Mn-54 <3.75 <5.79 <4.69 <4.37 <4.90 <5.46
Fe-59 <8.14 <11.6 <10.2 <12.9 <11.1 <10.1
Zn-65 <3.42 <7.41 <10.6 <11.3 <9.9] <10.3
Co-60 <3.13 <6.06 <4_50 <5.15 <5.14 €5.52
K-40 236+43.0 <63.8 272454.3 33.4431.7 <63.9 76.8444.6
Ba/la-140 <6.48 <10.3 <J0.7 <8.75 <11.0 <I0.7

* Corresponds tc sample locations listed on Figure 1A, Section VII.
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TABLE 4 (Continued)

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1987
Results in Units of pCi/l + 2 Sigma

Station Code™  Nuclide July August Septenber October Wovember Decenber
OSWEGD STEAM Ra-226 Q7.0444.2 86.7139.4 106+78.6 83.4168.4 <103 <84.4
STATION 1-131 <0.28 <0.28 <0.25 <0.29 <0.25 <0.46
(08, CONTROL) Cs-134 <2.96 <3.35 <4.50 <3.82 <3.54 €2.53
Cs-137 <3.40 <3.54 <4.10 <5.01 <3.69 <3.31
Zr-95 <8.29 <7.81 <12.7 <12.2 <10.10 <9.03
Nb-95 <4 04 <4.28 £5.27 <6.50 <4.55 <3.66
Co-58 <3.46 <3.46 <5.64 <5.08 <3.79 £3.57
Mn-54 <3.23 <3.47 <4.34 <4 2 3.66 <3.02
Fe-59 <7.33 <7.70 <i2.3 <9.43 <5.23 £2.72
Zn-65 <6.54 <6.35 <10.1 <8.20 <6.45 <6.08
Co-60 <3.17 .71 <&4. 47 <3.95 <3.5] <?.80
K-40 223442 .8 206+36.0 259459 4 230450.8 210440 99_7433.1
Ba/lLa-140 .03 <7.28 <{.25 <B.33 <8.5 <8.64
FITZPATRICK Ra-26 117447.1 1i0+446.3 54.1438.1 109456. 1 113440.8 <li2
(03, INLET) 1-131 <0.32 <0.28 <0.35 .32 <0.3? <0.44
Cs-134 <3.60 <3.06 3. 02 <4.28 <3.45 <4L.5
Cs-137 <3.50 <3.29 <3.4C <4.10 €3.45 <4.69
Zr-95 <9.63 <8.08 <8.12 <11.5 <9.10 <10.9
Nb-95 <5.21 <3.92 <3.67 <5.26 <4.69 <5.34
Co-58 <3.96 <3.63 <3.62 <4.81 <4.03 <4.79
Ma-54 <4 .00 <3.17 <3.729 <3.88 <3.66 <4.76
Fe-59 <9.92 <6.28 <6.76 <10.9 €9.41 <9.68
n-65 <8.41 <7.08 <7.41 <8.03 <7.16 <10.4
Co-60 <3.49 <3.28 <3.04 <4.06 <3.23 <4.34
K-40 233446, 1 253439.3 263445.0 2584567 196+436.6 53.5443.4
Ba/la-140 <B.42 <5.35 <b.47 <B.58 <B.17 A%.0

——————

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



TABLE 4 (Continued)

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 1987
2

Results in Units of pCi/l +

&

Zt

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

** Optional canple locarion. Sample not required by Technical Specifications.

Station Code*  Nuclide January TFebruary HMarch April Vay
NINE MILE 137458.3 98.2442.9 <107 <117 <119
<T1.5 <15.8 <13.0 <14.1

UNIT 1%** <3.37 <4 41 <4.99 <4.65
(99, INLET) <3.50 <4.77 <4.55 <4.91
<10.0 <11.4 <12.9 <10.6

<4.29 <5.88 <7.11 <6.62

<3.85 <5.15 £3.12 <6.03

<3.48 <4.08 <5.23 <4.73

<8.20 <9.94 <11.8 <12.6

<6.96 <9.67 <9.91 <12.7

<2.69 <4.52 <5.15 €5.52

212442.2 <45.6 <70.2 53.9437.9

Ba/la-140 <7.04 <10.9 <15.3 <11.2

NINE MilE 162467.7 <124 <104 174470.3
T3.1 <15.5 <12.7 <74.8

UNIT 2%* <3.56 <4.90 <3.72 <4 .60
<3.47 <4.81 (3.46 <4.94

<9.91 <12.0 <9.60 <11.9

<4.39 <5.95 <5.30 <5.31

<4.04 <5.50 <5.57 <4.76

<3.50 <5.13 <3.99 <4.30

<8.53 <11.1 <10.1 <11.1

<7.48 <10.9 <9.54 <11.4

<3.35 <4_.34 <4.78 <4.79

252446.0 1434463 <47.9 265+450.7
Ba/la-140 <B.86 <I12.0 <8.19 <1T.4







TABLE 4 (Continued)

|
:
| OONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATFR SAMPLES - 1987
; Results in Units of pCi/l + 2 Sigma
|

Station Code”™ Maclide January February March April Mav Jine
OSWECD CITY Ra-226 101453.5 <114 111465.1 86.0447.8 153+459.8 <85.0
WATER** 1-131 <T6.1 <12.7 4.6 <13.1 <T6.0 <16.8
(10) Cs-134 <4.62 <4.73 <4.23 <4.28 <4.57 <3.05
Cs-137 <5.08 <5.25 <4.23 <4.91 <4.03 <3.07

Zr-95 <12.4 <12.7 <11.5 <12.0 <12.7 <10.1
Nb-95 <5.75 <6.33 <6.14 <5.56 <6.33 <5.03
Co-58 <5.39 <5.53 <4.77 <5.06 <5.13 <4.34
Mn-54 <5.04 <5.05 <3.95 <4.59 <4.4] <3.38
Fe-59 <11.3 <10.6 <10.6 <10.0 <12.8 <8.37
In-65 <8.17 <10.2 {312.2 9,94 <9.27 <6.68
Co-60 <4.18 <5.72 £5.72 <6.06 <4.21 <4.16
K-40 292460.9 <54.2 <49.6 60.3 227452.5 85.1441.
w Ba/lLa-140 <T0.6 <14.1 <5.60 <12.6 <T1.2 <9.42

* Corresponds to sample locations listed on Figure lA, Section VII.
** Optional sample location. Sample not required by Technical Specifications,
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TABLE 4 (Contima )

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPIES - 1987
Results in Units of pCi/l + 2 Sigma

Station Code* NucTide July August “Septenber October  November  Decanber
CSWECD CITY Ra-226 88.3+25.8 99.9474.1 108447 .8 119451.7 76.9439.6 <74 3
WATER** I-131 <7.713 <13.1 <T1.7 <10.6 <9.52 <11.5
(10) Cs-134 <1.51 <3.92 <3.24 <3.62 <3.27 €3.42
Cs-137 <1.57 4,22 <3.33 <3.59 <3.28 <2.69
Zr-95 <4.36 <11.1 <8.43 9.49 <7.79 <9.73
Nb-95 <2.20 <5.37 <3.81 <4.41 <4.23 <3.96
Co-58 <1.79 <4.79 <3.26 <4.16 <3.40 <3.79
Mn-54 <1.55 4. 49 <3.05 .13 <3.36 <3.18
Fe-59 .01 <10.4 <6.44 <7.83 <6.90 <7.39
Zn-65 <3.19 <8.53 <7.20 <5.74 <4.97 <6.87
Co-60 <1,57 <3.84 <2.78 <3.04 <3.61 <3.72
K-40 250421.1 195+42.3 257444 .6 233+444.3 <45.6 <40.3
Ba/La-140 .50 <3.70 <7.60 <7.62 <6.54 <8.40

* Corresponds to sample locations listed on Figure 1A, Section VII.
** Optional sample location. Sample not required by Techmical Specifications.
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"ARIF ¢
CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY OOMPOSITES
OF JAF ATR PARTICULATE SAMPLES

1987
Results in Units of 1077 pCi/m® + 2 sigma
Nuclides January February March April May June
R1 OFFSITE COMPOSITE
Ce-144 <6.49 <6.12 <6.37 <5.89 LhT2 <8.12
Ce-141 <2.1? <1.90 <2.09 <2.08 <1.89 <2.81
Be-7 93.3 + 16.8 132 + 23.1 131 + 21.8 157 + 21.8 162 + 24.9 188 + 27.2
Ru-103 <1.48 <74 <1.96 <1.56 <719 <755
Cs-134 <1.54 <1.27 <1.53 <1.10 <1.34 <1.57
Cs-137 <1.23 <1.27 <0.87 <1.39 <1.48 <1.5%4
Zr-95 <2.57 <4.18 <3.84 <3.32 <2.18 <4.58
Nb-95 <1.49 <2.06 <1.74 <1.34 2.1¢ <2.07
Co-58 <1.39 <1.86 £1.72 <0.96 <1.49 <1.82
Mn-54 <1.29 <1.67 <1.45 <1.32 <0.95 <0.86
Co-60 <1.44 <2.69 <2.10 <1.76 <2.19 <1.65
K-40 53.7 + 19.2 $26.3 <31.6 15.2+11.3 <26.2 <36.4
Ra-226 <2%.2 <2.59 <31.3 <21.6 <25.8 <35.4
Others <1iD <11D <L1D <11D <11D 1D
R? OFFSITE OOMPOSITE
Ce-144 <6.51 <6.26 <7.00 <5.26 <6.93 <8.03
Ce-14] €2.24 €2.62 «2.71 <1.90 <2 48 <2.91
Be-7 101 + 16.0 122 + 22.4 136 + 25.7 169 + 24.3 133 . 22.8 153 + 22.8
Ru-103 <1.74 <202 <216 <1.53 <1.99 <1.80
Cs-134 <1.34 £1.71 €1.52 <1.20 <1.59 <1.59
Cs-137 <1.36 <1.70 <1.03 <1.33 <1.73 £1.35
Zr-95 <3.46 <3.94 <4 48 <3.99 <3.62 <2.42
Mb-95 <1.63 <1.77 <2.99 <1.83 <2.04 <2.45
Co-58 <1.19 <1.88 <2.46 <1.56 <1.13 €2.07
Mn-54 <1.44 <1.92 <1.63 <1.63 <1.57 <1.83
Co-60 <1.42 <2.66 <1.64 <0.87 <2.46 <1.12
K-40 63.9 + 18.4 20.7 + 15.6 23.3417.5 <27.8 36.4 + 22.4 58.3 + 23.5
Ra-226 22.5 % i2.5 <29.8 <78.5 <22.1 <209 <31.4
Others AaIb <11D <11D <11D <ilbh <d1D
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TABLE 9 (Continued)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMPIFS

1987
Pesults in Units of 1073 pCi/m® + 2 sigma
Nuclides Jamaary February March April May June
R3 OFFSITE OCOMPOSITE
Ce-144 <6.87 <7.10 <6.79 <7.37 <8.55 <8.79
Ce-141 2.22 €2.40 <2.25 <2.64 <2.70 <3.06
Be-7 102 + 17.2 127 + 23.2 143 + 23.9 171 + 24.1 135 + 21.9 170 + 24,1
Ru-103 <1.83 <2.27 <1.48 <200 <1.91 <708
Cs-134 <1.47 <1.71 <1.23 <1.71 <1.87 <1.41
Cs-137 <1.32 <1.36 <1.44 <1.74 ) <1.55 <1.53
Zr-95 <4.31 <3.39 <4 49 <3.98 <3.89 <4.89
Nb-95 <2.04 €2.02 <1.37 <2.14 <2.15 <2.18
Co-58 <1.93 «1.41 <1.24 <1.28 <1.66 <1.70
Mn-54 <1.39 <1.47 <1.94 <1.67 <1.84 <1.29
Co-60 <1.55 <2.05 €2.05 <0.69 <0.83 <2.17
K-40 50.5 + 21.4 <33.4 <28.8 52.3 + 20.7 46.2 + 21.5 $7.3 + 22,7
Ra-226 18.4 ¥ 11.3 27.8 1.7 21.0 ¥ 13.1 <4.e «37.1
Others < <11D <11D <Ib <11Db <JD
R4 OFFSITE COMPOSITE

Ce-144 <6.57 <6.4] <7.41 <6.37 <4.79 <8.90
Ce-14] <2.13 <2. <2.48 €2.41 <1.95 €2.89
Re-7 107 + 17.1 100 + 20.3 147 + 24.2 159 + 24.0 161 + 25.2 196 + 30.2
Ru-103 <1.56 <1.86 <1.95 <1.85 <1.96 <1.56
Cs-134 <1.29 <1.44 <1.78 <1.20 <1.56 <1.76
Cs-137 <1.12 <1.31 <1.92 <1.19 <1.30 <1.30
Zr-95 <3.81 o s, <4 44 <4.51 <3.59 <4.04
Nh-95 €1.72 <2.84 <1.98 <1.86 <1.70 <2.36
Co-58 <1.40 <1.59 <1.98 <1.78 <1.34 <2.18
Mn-54 €1.12 <1.91 <1.63 <1.34 <1.57 <1.42
Co-60 <1.09 2.0} <1.18 <1.36 <1.79 <0.99
K-40 451.2 + 15.9 <«30.: <17.8 38.4 + 18.2 32,2 40.7 + 23.1
Ra-276 15.1 ¥+ 9.70 V.7 256.7 + 14.9 50.9 + 24.5 <29.6 <35.2
Others <ID <lID alIb alb <11Db <11D




CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY OOMPOSITES 1

mmmmgmmm 1
1987

Results in Units of 1073 pCi/m® + 2 sigma

Nuclides January February March April May June
R5 OFFSTTE COMPOSITE (CONTROL)

Ce-144 76.46 <6.01 5 <5.48 <7.77 <5.59
Ce-141 <2.32 €2.35 <2.57 €2.20 €2.49 €2.95
Be-7 99.5 + 17.3 123 + 23.4 140 + 23.1 168 + 26.4 169 + 27.3 154 + 27.0
Ru-103 <1.67 <1.85 <2751 <1.98 <1786 <254
Cs-134 <1.46 c1.47 <1.50 <1.25 <1.96 <1.38
Cs-137 <1.45 <1.29 <1.99 <1.16 <1.7? <1.30
1:-95 <4.03 <3.68 <5.84 <6.21 <4.71 <3.80
Nb-95 €2.25 <2.36 <1.88 <1.75 <2.83 <1.76
Co-58 <1.68 <1.58 <1.85 <1.66 <1.59 <1.96
Mn-54 <1.42 <9.89 <1.67 <1.42 <1.70 <1.45
Co-60 <1.83 €2.25 <0.99 <2.03 <1.43 <1.72
K-40 54.5 + 19.8 <24.0 17.5 + 14.0 <15.3 <41.6 <22.5

& Ra-226 20.0 ¥ 10.9 <25.5 <, 7 <24.5 <29.6 <27.0
Others aId <11D <D <1ID <LID <11D

D? OFFSITE COMPOSITE
Ce-144 <7.64 <7.42 6.97 <7.73 <5.68 <7.74
Ce-141 <2.88 <2.38 <1.94 €2.20 <1.83 <2.73
Be-7 95.8 + 16.6 127 + 24.6 132 + 23.6 137 + 22.4 181 + 26.4 182 + 26.9
Ru-103 <2710 <2713 <1795 <1797 <1.51 <2716
Cs-124 <1.55 <1.75 <1.78 <1.29 <1.51 <1.78
Cs-137 <1.38 <1.78 <2.10 <1.15 <1.69 <2.14
7r-95 <3.56 <5.57 <2.90 <3.15 <3.48 b 47
Nb-95 <1.70 2.73 <1.98 <2.50 <2.07 <2.70
Co-58 <1.63 <1.79 <0.81 <1.83 <1.64 <2.56
Mn-54 <112 <2.45 <1.46 <2.02 <1.18 2.15
Co-60 <0.86 <2.49 3.1 <1.14 <1.10 <0.97
K-40 66.8 + 20.6 <35.5 39.7 €29.7 <33.3 <38.5
Ra-226 31.2 ¥ 19.8 <28.6 <32.5 €27.4 <26.3 <30.0
Others alb <11D <ib <D <11D <1iD
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TABLE 9 (Contimued)
CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMPIFS

1987
Results in Units of 1073 pCi/m® + 2 sigma
Nuclides January February March April May June
F OFFSITE COMPOSITE
Ce-144 <6.33 <6.65 <6.90 <4.67 <6.28 <7.61
Ce-141 <2.30 <2.86 <2.14 <1.80 <1.72 <3.06
Be-7 97.2 + 16.3 103 + 21.1 129 + 21.7 116 + 20.5 188 + 26.8 162 + 23.9
Ru-103 <1.59 <1.76 <2.33 <210 <162 <Z7.42
Cs-134 <1.30 <1.19 <1.43 <1.10 <1.44 <l.46
Cs-137 <1313 <1.72 <1.52 <1.12 <1.70 £2.22
Zr-95 <3.01 <4.36 <2.78 €2.72 <4.42 <441
Nb-95 <2.19 <2.85 <1.80 <1.53 <2.34 <2.50
Co-58 <1.20 <0.79 <1.49 <1.84 <0.75 <1.84
Mn-54 <0.80 <1.70 <1.59 <1.25 <0.9% <2.10
Co-60 <1.26 «1.57 <2.12 <0.89 2.2 <1.12
K-40 51.7 + 18.6 22.9 + 16.6 20.6 + 13.6 €28.6 <11.8 64.7 + 22.4
Ra-226 15.0 ¥ 9.9¢4 17.35 ¥ 10.8 <26.5 €23.2 €24 .8 <35.2
Others <Ib <Ib <11D <11D <11D <aib
F OFFSITE COMPOSITE

Ce-144 <6.73 <7.29 <6.73 <6.09 <6.14 <8.28
Ce-1+1 2.16 <2.34 <2.06 <2.33 <2.04 <2.52
Be-7 103 + 15.9 120 + 22.2 148 + 23.4 145 + 20.2 144 + 23.9 160 + 25.5
Ru-103 <1.44 <1.45 <1.61 <1.90 <1.55 <2.20
Cs-134 <1.13 <1.55 2.77 <1.36 <1.46 <1.37
Cs-137 <1.28 <1.13 <1.58 <1.33 <0.82 <1.75
Zr-95 <3.47 <5.17 “3.45 €3.59 <3.18 <4.63
Nb-95 <1.84 <1.90 <2.82 <1.6] <1.68 <2.28
Co-58 £1.23 €1.5 <1.66 €1.51 €1.53 €2.09
Mn-54 <1.40 <1.95 <0.95 <1.40 <1.70 <1.48
Co-60 <1.37 <1.80 <1.08 <1.8] <1.59 1,63
K-40 47.0 + 17.4 <26.7 27.7 + 17.3 57.0 + 18.7 <29.5 <45.9
Ra-226 26.9 ¥ 15.3 <27.0 <26.2 <23.7 <23.4 <32.8
Others aIb <1JD <11D <L1D <1lD <11D




CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOS
OF JAF AIR PARTTICULATE SAMPLES
1987

Results in Units of 107 pCi/m® + 2 sigma

January Febcuary March April May June

G OFFSITE COMPCSITE

<8.10 <6.88 <8.27 <5.90 <5.62 <8.36
<2.54 <2.47 <2.25 <1.99 <2.46 <3.46
108 + 19.n 137 + 26.0 137 + 24.7 152 + 22.8 161 + 27.6 195 + 26.8
<2.21 <2.66 <1.62 <2.03 <1.80 <2.79
<1.58 <1.59 <1.82 <1.48 <2.04 <1.83
<1.35 <1.87 <1.57 <0.75 <1.34 <1.87
<3.71 <4.63 <5.89 <3.85 <3.70 <4.87
<2.31 <2.51 <2.28 <1.44 <0.98 <1.97
<1.69 L1 7 <1.92 <1.61 <1.99 <1.82
<1.86 <1.60 <1.58 <1.47 <1.14 <1.68
<1.60 £2.23 <1.93 <1.13 <1.31 <1.51
38 5 + 18.6 27.4 23.7 + 16.1 <25.5 <37.0 79.1 + 28.5
<30.5 <27.9 <33.7 <26.7 <30.8 <38.?2

<11D <l1D <11D <11D <11D <11D




Ly

Results in Units of 107? pCi/m® + 2 sigma

TABLE 9 (Continued)
CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMPIES

Nuclides January Februarv March April May June
D1 ONSITE COMPOSITE
Ce-144 <5.86 <6.42 <5.95 <5.24 <6.20 <7.80
Ce-141 <2.01 <2.08 €2.05 <1.90 <2.00 €2.91
Be-7 79.9 + 17.2 130 + 21.8 141 + 22.4 147 + 22.9 162 + 25.4 165 + 26.4
Ru-103 <2.07 <2.03 <1.62 <1.65 <1.79 <2.09
Cs-134 <0.92 <1.32 <1.64 <1.32 <1.22 <1.34
Cs-137 <1.36 <1.30 <1.22 <1.09 <1.67 <1.66
Zr-95 <1.38 <3.83 <4.53 <3.56 <3.25 <5.41
Nb-95 <2.24 <2.02 <2.16 <1.53 <1.22 €2.17
Co-58 <0.94 <1.83 <0.65 <1.29 <2.07 <1.89
Mn-54 <1.17 <1.31 <1.32 <1.34 <1.00 <1.77
Co-60 <1.62 <2.44 <1.32 <1.52 <1.63 <1.38
K-40 <14.1 <27.8 <28.1 <18.7 <34.8 46.0 + 73,1
Ra-226 <24.9 <25.2 <29.2 17.5 + 9.08 20.5 + 12.1 <36.2
Others <11D <11D <11D <D <ID <L1D
G ONSITE OOMPOSITE
Ce-144 <4.60 <5.94 <6.66 <5.56 <7.48 <9.21
Ce-141 <1.97 <1.99 <2.39 €2.05 <2.49 <3.06
Be-7 90.3 + 17.4 125 + 24.9 137 + 22.7 129 + 19.8 144 + 23.3 166 + 26.3
Ru-103 <1.73 <1.46 <1.26 <2.12 2,07 <2.%.5
Cs-134 <1.20 <1.85 <1.68 <1.41 <1.64 <1.62
Cs-137 <1.12 <1.55 <1.45 <1.37 <1.85 <1.84
Zr-95 <3.41 <3.61 <3.02 <3.47 €3.25 <693
Mb-95 <1.85 <2.26 <2.25 <1.68 <1.34 2.5
Co-58 <0.57 <2.06 <1.61] <1.74 <1.21 <1.88
Mn-54 <1.13 <1.99 <1.84 <1.49 €2.45 <1.90
Co-60 <1.12 <1.61 «2.06 <1.71 <1.46 <2.26
K-40 <28.0 <27.1 <31.0 <29.3 <23.5 54.5 + 22.0
Ra-22 <19.1 <27.7 <31.4 <21.3 <%.1 <3%5.9
Others <11D <11D <11D <LiD <11D <11D




Results in Units of 1072 pCi/m® 4 2 sigma

Nuclides January February Mar~h April May June

H ONSITE COMPOSITE

Ce-144 <4 47 <7.78 <7.15 <7.43 <8.62 <10.5
Ce-141 <1.74 <2.44 <2.29 <2.15 <2.89 <2.77
Be-7 106 + 19.6 116 + 22.9 131 + 25.3 112 + 17.8 144 + 25.6 130 + 24.6
Ru-103 <1.56 <2.28 <1.97 <1.44 <2.63 «2.17
Cs-134 <1.10 <1.59 <1.22 <1.66 <1.73 <2.08
Cs-137 <1.38 <1.96 <1.71 <1.92 <1.65 <2.13
Zr-95 <3.21 <3.63 <4.37 <4.55 «2.78 <4.15
Nb-95 <2.01 <2.71 <1.33 <2.15 <3.49 <2.61
Co-58 <1.14 <1.10 <1.49 <1.55 <2.43 <2.13
Mn-54 <1.36 <2.10 <1.74 <1.18 <1.20 €2.24
Co-60 <1.78 <2.47 <3.07 <2.13 <1.54 <1.56
= K-40 <19.0 26.5 + 17.7 26.8 + 19.8 60.8 + 20.5 <41.8 <52.4
@ Ra-226 «22.0 <2B.5 <37.4 <28.1 <38.2 <42.8
Others <11D <11D <11D <11D <11D <11D

I ONSITE COMPOSITE

Ce-144 <5.43 <8.91 <7.90 <4.96 <10.5 <7.41
Ce-141 <1.74 <3.15 <744 €2.40 <3.28 <2.97
Be-7 82.7 + 16.7 108 + 24.8 10> + 22.3 145 + 4.0 140 + 24 .4 151 + 22.4
Ru-103 <1.04 <7.78 <1.97 <1.45 <2.73 <2.60
Cs-134 <1.15 <2.lu <1.63 €1.32 - €2.21 <1.80
Cs-137 <1.35 <1.83 <1.71 <1.54 <1.98 <1.58
Zr-95 €2.97 <5.10 <4.99 <3.36 <5.0?7 <4.67
Nb-95 <1.31 <3.5] <2.91 <1.51 <2.86 <1.74
Co-58 <1.29 <2.45 <2.39 <1.24 €1.95 <1.90
Mn-54 <1.02 <127 <1.02 <1.66 <1.77 <1.83
Co-60 <1.60 £2.51 <1.97 <1.66 <2.19 <1.11
K-40 «17.0 36.0 + 23.8 21.6 + 17.2 <17.7 62.6 + 26.8 77.8 + 24.9
Ra-226 <18.7 <35.0 <30.7 <21.6 <474 <35.2

Others 1D <11D <alb <11D <11D <11D
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OF JAF AIR PARTICULATE SAMPLES

TABLE 9 (Continued)
CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES

1987
Results in "mits of 1073 pCi/m® + 2 sigma
Nuclides Jamnuary February March April May June
J ONSITE COMPOSITE
Ce-la4 <6.33 <7.08 <6.63 £5.05 <6.27 <6.55
Ce-141 <1.86 <2.52 <2.02 <1.97 <1.77 <2.42
Be-7 9.6 + 18.4 85.1 + 19.3 121 + 23.4 150 + 25.7 138 + 23.7 175 + 28.0
Ru-103 <1.75 €2.12 <1.82 <1.77 <174 <2.31
Cs-134 <1.44 <1.60 <1.42 <1.24 <1.68 <1.55
Cs-137 <1.76 <1.71 <1.27 <1.08 <2.06 <1.32
Zr-$5 <2.43 <4.70 <4.28 <2.90 <2.74 <4.57
Nb-95 <1.86 €2.76 <2.07 €2.00 <1.67 €2.21
Co-58 <2.12 <1.84 <1.46 <1.20 <1.32 <..09
Mn-54 <1.68 <2.24 <2.01 <1.33 <1.38 <1.50
Co-6C <1.65 <1.51 <1.23 €2.51 <1.12 «1,52
K-40 <28.7 <27.8 30.0 + 19.8 <30.4 <23.9 <344
Ra-226 <25.5 <27.8 <29.3 <23.9 <26.0 <26.5
Others <11D <11D <L1D <11D <1ID <11D
K ONSITE OOMPOSITE
Ce-144 <6.51 6.51 <6.38 <4.93 <6.42 <8.01
Ce-141 <2.09 <2.28 <1.15 <2.07 <1.97 <2.89
Be-7 89.9 + 15.2 124 + 24.7 110 + 20.7 122 + 19, 133 + 22.3 137 + 21.5
Ru-103 <1.50 <1.27 <1.99 <1.37 <1.97 <2.09
Cs-134 <1.49 <1.93 <1.59 <1.23 <1.82 <1.19
Cs-137 <1.13 <1.52 <1.81 <1.63 <i.lo <1.40
Zr-95 <4.53 <3.44 <3.52 <4.60 <3.80 <4.98
Mb-95 <1.97 <2.04 <0.99 <1.95 <1.59 <1.98
Co-58 <1.30 £2.37 <1.68 <1.54 <1.93 <2.37
Mn-54 <1.39 <1.83 <0.8] <1.39 <1.16 <1.88
Co-60 <0.57 <1.71 <2.40 <1.43 <0.91 €2.07
K-40 53.9 + 17.7 <38.7 <19.3 <15.1 €27.3 49.3 + 70.6
Ra-226 <23.3 <29.2 <25.8 €22.0 <28.2 26.5% 17.9
Others <11D <11D <11D <LiDb <1iDb <1ID




- |

CONCENTRATTONS OF GAMMA EMITTERS IN MOWTHLY COMPOSITES '-
CF JAF AIR PARTICULATE SAMPLES |

1987 “

Results in Units of 107 pCi/m® + 2 sigma ‘

Nuclides July August September October November December *
R1 OFFSITE COMPOSITE ‘

Ce-144 <6.23 <6.55 <5.83 <5.55 <4.99 <5.73
Ce-141 <2.06 <]1.98 €2.28 <1.85 <1.68 <1.67
Be-7 154 + 19.8 151 + 23.1 91.3 +17.9 133 + 19.5 73.3+ 17.3 73.9 + 1&.4
Ru-103 <1.54 <1.96 <1.85 <1.34 <1.43 <1.81
Cs-134 <1.06 <1.76 <1.13 <1.28 <1.27 <1.14
Cs-137 <1.20 <1.52 <1.43 <1.51 <1.42 <1.32
Zr-95 <3.13 2.97 <3.58 <2.92 €2.76 <2 .44
Nb-95 €2.10 <1.11 <1.31 <1.45 <1.79 <1.70
Co-58 <1.62 <1.43 <1.49 <1.15 <1.76 <1.56
Mn-54 <1.37 <1.58 <1.46 <1.34 <0.60 <0.59
Co-60 <1.07 <1.05 <0.73 <1.63 <0.98 <1.0:
K~40 35.7 + 17.0 €35.5 20.5 + 12.8 <24.7 <23.4 27.9 + 14,0
2 Ra-226 22.1 ¥ 13.9 <26.3 <27.5 <18.8 <21.7 16.1 ¥ 9.28
Others <IDb <11D <11D <11D <11 <aIb

R2 OFFSITE GIMPOSITE

Ce-144 <5.60 <7.07 <4.69 <4.89 <%.98 <4.85
Ce-141 <2.10 <2.13 <2.20 <1.58 <1.65 <1.56
Be-7 154 + 18.6 154 + 24.6 117 + 21.9 115 + 18.6 95.8 + 18.4 62.3 + 13.4
Ru-103 <1.25 <2.02 <2.35 <1.31 <1.58 <1.38
Cs-134 <0.90 <1.62 <1.24 <1.20 €1.32 <1.21
Cs-137 <1.09 <1.56 <1.45 <0.70 <1.10 <1.10
Zr-95 «2.64 <3.73 <5.07 <3.85 <3.04 <2.96
Nb-95 <1.29 <1.80 <2.58 <1.76 <1.61 <1.59
Co-58 <1.46 <1.64 <1.46 <1.37 <1.3! €1.25
Mn-54 <0.66 <1.99 <1.40 <1.56 <1.19 <1.23
Co-60 <1.32 «1.52 <1.42 <1.38 <i.67 <1.18
K-40 58.9 + 19.7 <30.5 <24.0 <17.0 <14.5 <17.6
Ra-226 15.3 # 11.5 €23.2 <21.9 <21.8 <23.3 18.9 + 13.8

Others <Ib <11D <11Db <Ib <dib <lID
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TABLE 9 (Continued)
CQONCENTRATTONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICUIATE SAMPLES
1987

Resfits in Units of 107 pCi/m® + 2 sigma

Nuclides July August Septerber October Noverrber December

R3 OFFSITE OOMPOSITE

Ce-144 <5.72 <7.72 <6.26 <5.14 <5.53 <6.46
Ce-lal <2.09 €2.52 <2.16 <1.95 <1.86 <2.10
Be-7 158 + 20.7 148 + 21.9 110 + 22.0 128 + 19.7  66.9 + 14.6 48.1 + 13.2
Ru-103 <1.94 <2.03 <1.65 <1.53 <1.64 <1.61
Cs-134 <1.30 <]1.41 <1.47 £1.53 12.99 <1.32
Cs-137 <1.43 <1.66 <1.33 <1.22 <1.55 <0.83
Zr-95 <3.13 <4 .40 <3.79 3.70 <4.08 <3.32
Nb-95 <2.30 <1.86 <2.04 .64 <1.33 <2.26
Co-58 <1.76 1.9 <2.19 <1.03 <1.61 £1.51
Mn-54 <1.50 <1.75 <2.00 <0.91 <1.67 <1.27
Co-60 <1.71 <1.77 <1.51 <0.84 <1.47 <1.40
K-40 38.2 + 18.1 53.0 + 22.0 <30.1 €22.1 <17.3 29.5 + 14.8
Ra-226 <”1.3 <31.6 <24.2 €22.2 <24.6 <71.8
Others <11Db <alb <11D <11D <11D <1iD

R4 OFFSITE COMPOSITE

Ce- 144 ¢5.70 <7.28 <6.83 <6.43 <6.59 <S.65
Ce-141 2.08 <2.08 <2.40 <2.32 €2.25 <1.41
Be-7 143 + 21.6 177 + 26.3 133+ 253 143+ 19.9 75.1 4+ 16.7  83.2 + 17.0
Ru-103 1769 <1763 <2731 a7 <1779 A7
Cs-134 .22 <1.26 <1.40 <1.28 <1.54 <1.24
Cs-137 €1.20 <1.12 <1.54 <1.29 <1.39 <1.25
2r-95 <3.44 <4.69 <4.59 <2.85 <450 <2.18
Nb-95 €2.00 <1.67 <2.58 <1.99 <1.85 €2.05
Co-58 <1.39 <2.13 <0.83 <1.57 <1.52 <1.60
Mn- 54 <1.23 <1.17 <1.74 <1.26 <1.52 <1.20
Co-60 <1.26 <1.10 <1.97 <1.75 1. <1.93
K-40 21,2 <28.7 <21.0 42.3 4 16,9  39.2 4 16.7 <16.0
Ra-226 4.3 <28.9 <25.9 <2%.7 <798 <23.0

Others <11D <11D <11D <L1D <p <11D




Results in Units of 107 pCi/m’ + 2 sigma

Nuclides July August September October Novenber December
R5 OFFSITE COMPOSITE (CONTROL)
Ce-144 <7.13 <5.41 <5.88 <5.22 <7.25 <6.09
Ce-141 €2.21 2.19 <2.60 <1.89 €2.30 <1.82
Be-7 138 + 25.8 167 + 23.1 111 + 20.6 143 + 22,1 72.0 + 18.1 68.F¢ + 15.1
Ru-103 <1.59 <1.63 <2.30 <2.04 <2.03 <1.50
Cs-134 <1.59 <1.36 <1.66 <1.71 <1.62 <1.08
Cs-137 <1.27 <0.98 <1.58 <1.03 <1.66 <1.18
Zr-95 <4,02 <2.96 <3.50 <4 04 <3.89 <3.22
Nb-95 <2.56 <1.57 <2.30 <1.49 €2.21 <1.93
Co-58 <1.59 <1.72 <1.43 <1.71 «1.48 <1.41
Mn-54 <1.05 <1.54 <1.65 <1.13 <1.45 “1.19
Co-60 <1.38 <1.56 <1.49 €2.02 <1.84 <1.01
K-40 21.6 + 13.7 <28.4 <17.6 <15.3 46.8 + 18.2 26.2 + 12.5
Ra-226 <21.6 <26.9 30.8 + 18,7 <25.4 <29.2 <2T.0
Others <11D <11D <11D <11D <11D <11D
D? OFFSITE COMPOSITE

Ce-144 <5.48 <6.46 <5.79 <5.41 <. 31 <5.05
Ce-141 <1.81 <2.41 <2.39 <1.54 <1.84 <2.08
Be-7 132 + 17.6 14 + 19.2 112 + 19.5 123 + 17.9 88.4 + 17.1 66.6 + 13.3
Ru-103 <1.26 <1.68 <1.60 <1.19 <1.17 <142
Cs-134 <1.08 <1.13 <1.35 <1.07 <1.26 <1.08
Cs-137 €1.22 <1.01 <1.40 <0.85 <1.33 <1.03
Zr-95 <2.57 2.79 <3.14 €2.4] <3.68 <3.59
Nb-95 <1.51 <1.69 <1.48 <1.39 <1.19 <1.30
Co-58 <1.21 <1.57 <1.77 <1.14 <6.76 <1.27
Mn-54 <1.20 <1.30 <1.07 <1.31 <0.57 <1.00
Co-€0 <1.33 <1.51 <1.43 <1.27 <1.84 <0.78
¥-40 44.1 + 14.6 42.6 + 16.8 <19.9 <10.4 <741 34.0 + 14.5
Ra-226 <22.5 <25.7 <24.7 <19.7 <20.7 15.8 ¥ 12.9
Others <1ID <11D <aib <L1D <11D <1JD
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TABLE 9 (Continued)
CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMP1ES
1987

Results in Units of 10” pCi/m® +.2 sigma

Nuclides July August September October Novenber Decenber

E OFFSTTE OOMPOSITE

Ce-144 <5.70 <6.67 <6.28 <4.85 <5.42 <4.90
Ce-J41 <1.72 €2.54 «2.63 <1.81 <1.99 <1.86
Be-7 123 + 19.9 146 + 21.8 105 + 19.0 126 + 19.1 78.7 + 16.6 65.6 + 12.6
Ru-103 <1743 <1.89 <1.91 <1.33 <1.55 <1.29
Cs-134 <1.31 <1.45 <1.36 <1.16 <1.30 <0.92
Cs-137 <0.63 <1.36 <1.18 <1.09 <1.22 <1.08
Zr-95 <3.83 <3.78 <3.62 <3.33 <3.68 <2.30
Nb-95 <1.70 <2.10 <2.01 <1.11 <1.54 <1.10
Co-58 <1.06 <1.54 <1.15 <0.80 <1.29 <1.35
Mn-54 <1.79 <1.29 <1.35 <1.41 <1.16 <1.31
Co-60 <0.87 <1.32 <1.01 <0.81 <2.03 <1.07
K-40 <16.1 47.5 + 20.1 6£2.8 + 19.1 <21.1 28.2 + 14.4 44.3 + 15.1
Ra-226 €22.3 <28.4 <25.4 <21.4 <25.9 <21.7
Others aQir <11D <abh <11D <11D <11D

F OFFLITE OOMPOSITE

Ce-144 <5.69 <7.43 <7.33 <4.61 £5.17 <4.83
Ce-141 <2.19 <2.31 <2.94 <1.70 <1.79 <1.65
Be-7 122 + 18.1 136 + 21.8 108 + 20.3 118 + 17.2 90.5 + 17.9 63.9 + 13.6
Ru-103 <1.68 <1.95 2,02 <1.53 <1.31 <1.45
Cs-134 <1.18 <1.53 <1.47 <1.34 <1.17 <1.10
Cs-137 <0.92 <1.25 <1.24 <0.82 <1.09 <0.94
Zr-95 <2.62 <5.06 <4.51 <3.26 2.3 <3.25
Nb-95 <1.67 <1.33 <1.71 <1.43 <1.75 <1.69
Co-58 <1.77 <1.42 <0.98 <1.26 <0.92 <0.99
Mn-54 <1.45 <1.60 <1.34 <N.55 <1.56 <0.95
Co-60 <1.2] €2.29 <1.63 <1.32 <1.66 <0.58
K-40 41.3 + 17.0 15.0 + 11.2 43.5 + 17.9 16.0 + 9.79 <25.0 29.1 + 13.1
Ra-2726 <2%.8 12.3% 11.8 <28.3 <20.0 €22.6 22.7

Others <11D <lID <11D <11D <n <11D




Results in Units of 107 pCi/m® + 2 sigma

Nuclides July August September October Noverber December
G OFFSITE COMPOSITE

Ce-144 6.25 <6.82 <6.59 <6.58 <6.88 <5.53
Ce-141 <2.27 €2.51 <2.79 €2.19 <2.09 <1.97
Be-7 157 + 20.8 157 + 21.3 112 + 18.8 130 + 19.5 82.0 + 15.2 52.5 + 13.0
Ru-103 <1.95 <202 €2.41 <1.50 <1.89 <1.36
Cs-134 <1.09 <1.74 <1.21 <1.41 <1.42 <1.32
Cs-137 <1.27 <1.29 <1.27 <1.906 <1.17 <1.19
Zr-95 <3.09 <3.95 <3.60 <3.01 <3.42 <3.05
Nb-95 <1.74 <1.57 <2.62 €2.10 <1.42 <1.73
Co-58 <1.33 <1.52 <1.29 <1.43 <1.40 <1.45
Mn-54 3.16 + 1.13 <1.46 <1.40 <1.19 <1.03 <0.90
Co-60 1.72 ¥ 0.98 <1.92 <1.56 <1.48 <].46 <1.84 <1.14
K-40 54.0 ¥ 17.5 76.6 + 21.8 44.1 + 16.5 34.0 + 16.4 59.2 + 18.7 33.4 + 14.7
- Ra-226 <2%.4 <Z7.7 17.1 ¥ 11.2 <26.5 <29.2 14.4 ¥ 8.89

Others <11D <11D <aId <D <11Dp <aId




TABLE 9 (Continued)
CONCENTRATIONS OF GAMMA FMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMPLES
1987

Results in Units of 10°° pCi/m® + ? sigma

Nuclides July August Septenber October November December

D1 ONSITE OOMPOSITE

Ce-144 <5.20 <6.33 <6.67 <5.52 <5.65 <5.20
Ce-141 <1.76 <2.18 <1.81 <2.01 «?.30 <1.75
Be-7 141 + 21.5 152 + 20.6 100 + 19.4 135 + 16.9 77.1 + 15.0 63.8 + 12.6
Ru-103 <1.46 <1.24 <1.32 <1.37 <1.66 <1.53
Cs-134 <1.02 <1.55 <2.06 <1.19 <1.28 <1.08
Cs-137 <1.28 <1.36 <1.84 <1.11 <1.14 <0.96
Zr-95 <3.17 <3.48 <2.93 €2.57 <3.52 <2.
M-95 <1.86 <1.38 €2.45 <1.26 <1.38 <1.21
Co-58 <1.52 <1.71 <1.58 <1.26 <1.36 <1.29
Mn-54 <]1.82 <1.43 <1.43 <1.34 <1.18 <1.0]
Co-60 <1.25 <1.60 <1.46 <1.14 <1.53 <1.24
K-40 <18.9 51.6 + 19.7 <15.7 51.8 + 16.: 53.2 + 17.3 41.3 + 14.8
o Ra-226 24.0 16.3 ¥ 10.6 <29.1 <2T.0 <26.7 <?1.3
Others <11D aIb <11b <11Db <lID <11D

G ONSITE COMPOSITE

Ce-144 <5.84 <8.31 <7.31 <6.00 <6.77 <6.32
Ce-141 <2.19 €2.91 <2.44 €2.02 2.2 <2.16
Be-7 138 + 20.1 167 + 23.8 92.3 + 17.4 108 + 17.0 71.6 + 15.2 63.4 + 13.1
Ru-103 £1.72 <1.69 <1.62 <1.644 <1.81 <1.43
Cs-134 <1.11 <1.82 <1.20 <1.13 <1.54 <1.35
Cs-137 <1.13 <1.36 <1.57 <1.0] <1.39 <1.21
Zr-95 €2.35 <3.53 <444 €2.40 3.3 <3.80
Nb-95 <1.36 €2.17 <1.65 <1.30 <1.83 1.5
Co-58 <1.52 <1.46 <1.68 <1.37 <1.81 <1.32
Mn-54% <1.28 €1.52 <1.27 <1.47 €1.51 <1.02
Co-60 <1.58 <1.89 <1.50 <0.59 <1.89 <1.47
K-40 65.0 + 19.2 76.9 + 26.1 42.5 + 19.5 41.4 + 17.7 30.7 + 15.4 36,0 + 14.5
Ra-226 27.3 ¥ 17.5 31.5 ¥ 17.6 <?8. 8 <25 .8 22.7 ¥ 11.1 <22.2
Others <Ib ald <ib <Ip <ib <J1D




CONCENTRATIONS OF GAMMA FMITTERS TN MONTHLY COMPOSITES
OF JAF AIR PAKTICULATE SAMPLES
1987
Results in Units of 10 pCi/m® + 2 sigma

Nuclides July August September October Novenber December

H ONSITE COMPOSITE

Ce-144 6.71 <8.97 <7.11 <4.57 .39 <5.62
Ce-141 <2.35 <2.41 <1.94 <1.76 <1.90 <2.08
Be-7 132 + 19.6 139 + 22.0 72.3 + 19.5 116 + 20.0 71.6 + 16.8 61.2 + 15.5
Ru-103 <1.63 <1.98 <1.82 <1.25 <1.01 <1.46
Cs-134 <1.11 <1.94 <1.18 <1.54 <1.45 <1.49
Cs-137 <1.24 <1.83 <1.08 <0.88 <1.11 <J.34
Zr-95 <3.96 <4.18 <3.47 <3.99 <3.88 <4.38
N -95 <1.84 <2.10 <2.07 <1.53 <1.92 <1.60
Co-58 <1.09 <1.99 <0.84 <1.05 <].48 <0.70
Mn-54 <1.48 <1.55 <1.30 <1.07 <1.19 <1.23
Co-60 <1.76 <1.36 <3.21 <1.22 <0.97 <1.40
K-4C 37.4 + 16.8 73.2 + 25.5 €22, <9.22 <20.7 19.3 + 13.5

» Ra-226 <2B.6 3.2 <26.9 <19.4 <24.8 <23.1

o Others <UlID <11D <11D <L1D <L1D <11D

I ONSTTE OOMPOSITE

Ce-144 <4.95 <7.45 <5.04 <5.49 .33 <5.50
Ce-141 <1.79 <2.98 <1.59 <1.58 <2.09 <2.36
Be-7 107 + 17.9 110 + 20.0 73.5 + 17.5 110 + 17.1 86.0 + 18.7 64.9 + 16.3
Ru-103 <144 <746 <1.42 <1.45 <1.77 <1.78
Cs-134 <1.42 <1.35 <1.46 <1.12 <1.63 <1.76
Cs-137 <1.16 <1.71 <1.17 <0.,95 <1.27 <1.63
Zr-95 <3.63 <4.16 <3.85 <2.12 <3.67 <3.79
Nb-95 <1.71 €2.55 <1.90 <1.69 €<2.40 <2.26
Co-58 <1.72 €2.24 <2.10 <1.61 <1.53 <1.60
Mn-54 <1.56 <1.79 <1.66 <1.04 - <1.81 <1.57
Co-60 <1.46 <1.47 €2.50 <1.68 <1.38 <1.29
K-40 21.2 4+ 2.1 47.6 + 21.4 <28.8 10.1 + 9.4 18.9 + 13.3 24.2 + 15.0
Ra-276 <21.6 <35.3 <23.8 <21.7 <2%.9 <’6.8

Others <11D <l1D <11D <Ji1b <L1D <1irp




LS

Results in Units of 10~ pCi/m® + 2 sigma

thuclides July Aupust September October November December
J ONSTTE COMPOSITE
Ce-144 <5.61 <6.11 <5.70 <4.23 <5.69 <5.42
Ce-141 <1.93 €2.24 <1.96 <1.70 <2.04 <2.43
Be-7 146 + 18.9 148 + 22.4 76.5 + 17.8 107 + 18.0 69.7 + 17.0 59.8 + 13.7
Ru-103 <1.34 <1.48 <1.87 <1.43 <1.63 <1.69
Cs-134 <1.16 <1.62 <1.53 <1.24 <1.32 <1.01
Cs-137 <0.99 <1.41 <1.81 <1.40 <1.48 <1.06
Zr-95 <2.32 <4.02 <373 <3.81 <4.51 <3.45
Nb-95 <1.26 €<2.20 <1.82 <1.85 €2.29 <1.70
Co-58 <1.28 <1.52 <1.04 <l.00 <1.10 <1.31
Mn-54 <1.31 <1.47 <1.61 <1.69 <1.49 <1.62
Co-60 <1.35 <1.36 <1.51 <1.16 <1.85 <1.28
K-40 57.9 + 18.3 42.8 + 17.8 €22.8 <19.7 €22.6 53.3 + 16.9
Ra-226 <27.6 <31.3 <25.9 <19.? <291 <2%.5
Others <11D <11D <11D <11D <11D <11D
K ONSTTE COMPOSITE

Ce-144 <5.21 <5.15 <6.29 <5.01 <6.28 <6.05
Ce-141 <1.86 <1.79 <2.16 <1.6” <1.97 <2.19
be-7 109 + 18.1 125 + 22.2 <34.1 119 + 17.6 81.9 +17.6 63.6 + 15.0
Ru-103 <1.33 <1.57 <2.72 <1.34 <1.86 <1.90
Cs-134 <0.82 <1.07 <1.10 <1.19 <1.43 <1.29
Cs-137 <1.22 £1.27 £1.1% <1.06 €1.93 <1.33
Zr-95 <4.33 <1.43 <3.06 <3.27 €3.45 <4.68
Nb-95 <2.05 <1.07 <1.55 <1.69 <1.66 <1.47
Co-58 <1.80 <1.37 <1.57 <1.09 <2.03 <1.19
Mn-54 <1.66 <1.08 <i.24 <1.30 <1.50 <]1.41
Co-60 €2.07 <1.01 <0.57 «1.03 <1.72 <0.66
K-40 <18.0 14.7 + 12.4 42.6 + 17.9 13.4 + 8.90 €23.8 26.1 + 14.1
Ra-22€ <20.7 «21.3 25.6 19.9 ¥ 1.9 <19.8 <28.7
Others <a1D <11D <11D <D <11b <a1ilp




TABLE 10
DIRECT RADIATION MEASUREMENT RESULTS (1987)
Results in Units of mrem/Std. Month + 2 Sigma
LOCATTION THROUGH THROUGH THROUGH THROUGH (DIRECTION AID
MARCH JUNE SEPTEMBER DECEMBER DTSTANCE) ¢
3 Dl on Site 6.44]1.1 8.840.9 11.341.2 11.441.4 0.2 miles @ 69°
4 D2 on Site 4.6%0.3 5.6%0.6 5.7%0.5 5.8%0.5 0.4 miles @ 140°
- E on Site 5.5%0.2 5.2%0.4 6.340.4 6.130.5 0.4 miles @ 175°
6 F on Site 4.0%0.3 4.7%0.4 5.740.3 4.0+41.1 0.5 miles @ 210°
o G on Site 4.4%0.2 4.4%0.2 5.5%0.2 4.640.2 0.7 miles @ 250°
8* R-5 off-Site-Control 5.3%0.4 5.6%0.4 6.640.5 5.4%0.5 16.4 miles @ 42°
K D1 off Site 5.130.2 4.8+0.9 5.740.4 5..40.4 11.4 miles ¢
10 02 off Site 5.000.2  4.8%0.2  5.2%0.4 5.09.4 9.0 miles
11 E off Site 5.130.3 4.440.3 5.740.3 5.240.4 7.2 miles
12 F off Site 5.040.6 4.540.4 5.8%0.4 5.040.4 7.7 miles ¢
13 G off Site 5.2%0.4 4.6%0.2 5.640.3 5.240.4 5.3 miles
o - I DeMass Rd., SW Oswego-Control 5.2%0.3 5.440.6 5.8%0.4 5.040.4 12.€ miles
o ]5* Pole 66, W. Boundarv-Bible Camp 4.8%0.4 4.2%0.3 5.2%40.4 4.940.4 0.9 miles
18* Energy Info. Center-Lamp Post, SW 5.7%0.2 5.8¥0.4 6.2%0.4 5.840.4 0.4 miles @
1 East Roumdary-JAF, Pole 9 5.440.6 5.2%0.5 6.040.4 5.240.2 1.3 miles @
23* H on Site 6.240.5 5.840.4 7.0%0.4 6.4%0.5 0.8 miles @
24 I on Site 5.5%0.5 4.9%0.4 6.290.5 5.840.5 0.8 miles @
25 J on Site 5.440.6 4.840.3 4.940.3 5.170.4 0.9 miles @
26 K on Sire 5.6%0.4 5.040.3 4.9%0.5 5.1¥0.3 0.5 miles @
27 N. Fence, N. of Switchyard, JAF 9.8+42.4 13.643.0 16.443.0 18.2%4.0 0.4 miles @
8 N. Light Pole, N. of Screenhouse,  14.4%.8  18.135.2  21.135.8  23.09%.4 0.5 miles @
JAF
29 N. Fence, N. of W. Side 30.845.4 32.846.8 31.048.0 31.849.7 0.5 miles @
30 N. Fence (NV) JAF 9.141.8 11.642.0 13.641.6 14.6%2.6 0.4 miles @
31 N. Fence (NW) NMP-] ~emee (1) 8.4+1.2 8.1¥1.2 7.9%1.1 0.2 miles @
39 N. Fence, Rad. Waste-1MP-1 12.2+1.8 11.0%1.6 11.1¥1.2 11.4+2.2 0.7 miles ¢
47 N. Fence, (NE) JAF 8.6)1.2  10.6¥1.5 11.8%1.9  11.471.6 0.6 miles @
49* Phoenix, NY-Control 5.040.2 4.640.2 5.4%0.7 5.140.6  19.8 miles #
51 Liberty & Bronson Sts., F of 0SS 5.840.3 4.7%0.2 5.440.2 5.840.5 7.4 miles ¥
2 East 12th & Cayuga Sts., Osw. 5.640.4 4.8%0.2 5.640.2 5.340.4 5.8 miles @

School



TABLE 10 (Continued)

DIRECT RADIATION MEASUREMENT RESULTS (1987)
Results in Units of mrem/Std. Month + 2 Sigma

TOCATION THROUGH THROUGH THROUGH THROUCH (DIRECTION AND
MARCH JUNE SEPTEMBER DECEMBER DISTANCE) ?

Broadwell & Chestrut Sts. - 5.640.2 4.840.3 6.140.5 5.440.4 13.7 miles @ 183°
Fulton H.S. n -
Liberty St. & Co. Rt. 16 - 5.540.6
Mexico H.S.

Gas Substation Co. Rt. 5 - Pulaski 5.440.6
Rt. 104-New Haven SCH. (SE Cormer) 5.640.5
Co. Rt. lA-ALCAN (E. of Entrance 5.3%0.3
R:.)

Unit 2, N. Fence, N. of Reactor 6.040.3
Bldg.

Unit 2, N. Fence, N. of Change

House

Unit 2, N. Fence, N. of Pipe Bidg.

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 #! 1/2, 1.1 mi. 5.240.3
W. of Rt. 29 v
Lakeview Rd., Tree 0,45 mi. N. 5.440.5
of Miner Rd. e
Lakeview Rd., N., Pole #6117, 5.740.5
200fr. N. of lLake Rd. .
Unit 1, N. Fence, N. of W. Side 13.242.6 .4 12.141.6 14.342.1 0.2 Miles
of Screen House & N - .

nit 7, N. Fence, N. of W. Side 6.84+0.9 g 7.140.7 6.440.9 0.1 miles
of Screen House 5 - v =

&
'

lglglglggglglglggélg

5.340.4 4.640.4 9.3 miles ¢ 115°

5.440. 2 5.140.2  13.0 miles @ 75°
5.1%0.3 5.3 miles @ 123°
5.4%0.3 3.1 miles @ 220°

"l
.o
e W
. e

5.140.4 0.1 miles @

.
SN &= W &S

5.540.5 0.1 miles

6.040.6 9.2 miles
; 1.0 miles
1.1 miles

.
.
. .

-

1.4 miles €

.
o

.

-~ N

1.6 miles

N

1.6 miles @

r

5.3#0.4 1.2 miles ¢

;

5.540.5 1.1 miles
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TABLE 10 (Contimied)

DIRECT RADIATION MEASUREMENT RESULTS (1987)
Results in Units of mrem/Std. Month + 2 Sigma

“JARUARY — APRTL. LY OCTOBER  1OCATTON

STATION LOCATTION THROUGH THROUGH THROUGH THROUGH (DIRECTION AND
NIMBER MARCH JUNE SEPTFEMBER DECFMBER DISTANCT)?

87% Init 2, N. Fence, N. of E. Side 6.040.4 5.640.5 6.140.6 5.940.6 0.1 miles @ 341°
of Screen House

B8* Hickory Grove Rd., Pole #2. 0.6 6.0+41.2 4.540.4 5.846.3 5.040.4 4.5 miles @ 97~
mi. N. of Rt. 1

89* Leavitt Rd., Pole #16, 0.4 mi. S. 5.740.2 5.440.2 6.040.4 5.340.4 4.1 miles @ 111°
of Re. 1 '

90* Rt. 104, Pole #300, 150ft. E. 5.440.4 4.740.3 5.440.2 5.040.3 4.2 miles @ 135°
of Keefe Rd.

91* Rr. 51A, Pole #59, 0.8 mi. W. 5.040.1 4.340.5 5.040.2 4.840.5 4.8 miles # 156°
of R.. 51

92+ Maiden Lane Rd., Power Pole, 0.6 5.540.2 5.240.4 6.140.5 5.540.3 4.4 miles ¢ 183°
mi. S. of Rt. 104 .

93+ Rt. 53, Pcle 1-1, 120 ft. S. of 6.540.3  5.240.3  5.740.6  5.0+0.2 4.4 miles @ 205°
Re. 104

94* Rt. 1, Pole #82, 250ft. E. of 4.940.5 5.440.3 5.040.4 5.040.3 4.7 miles @ 223°
Kocher Rd.

95* Lakeshore Camp Site, from Alcan W. 4.60%.2 4.640.1 5.140.2 4.540.1 £, miles @ 237°
Access Rd. Pole #21, 1.2 mi. N. -
of Rt, 1

9%6* Creamery Rd., 0.3 mi. S. of Miidle 5.540.6 4.640.2 5.240.2 5.540.4 3.6 miles ¢ 199°
Rd. Pole 1 1/2

97* Rt. 29, Pole #50, 200 fr. N. of 5.640.3 3.5¢1.2 5.6+0.3 4.940.3 1.8 miles @ 143°
Miner Rd.

98* lake Rd., Pole #145, 0.15 mi. of 6.140.2 4.940.3 5.940.3 6.140.4 1.2 miles @ 101°
of Rt. 29 s

99 NP Rd., 0.4 mi. N. of Lake Rd., 4.940.1 5.040.2 5.640. 4 5.540.4 1.8 miles © 88°
Env. Station Rl off-site .

100 Rr. 79 and Lake Rd., Env. Station 5.040.3 4.640.3 6.040.3 5.340.4 1.1 miles @ 104°
R? off-site ' y

101 Rt. 29, 0.7 mi. 5. of Lake Rd., 5.340.3  4.540.6  5.640.2  5.440.3 1.5 miles @ 132°

Env. Station R3
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TABLE 10 (Continued)

DIRECT RADIATION MEASUREMENT RESULTS (1987)
Results in Units of mrem/Std. Month + 2 Sigma

JANUARY —  APRIL. JWIY  OCTOBER  LOCATION

(1) TID lost in field.

(3) Station established April, 1987.

? Direction and distance based on NMP-2 reactor centerline and sixteen 22.5° sector grid.

* Technical specification location.

STATION LOCATION THROUGH THROUH THROUGIH THROUGH (DIRECTION AND
NUMBER MARCH JUNE SEPTEMBER DISTANCE) 2
102 FOF/Env. Lab, Oswego Co. Airport 6.840.4 4.740.3 5.840.4 5.840.3 11.9 miles @ 175°
(Fulton Airport, Rt. 176)
103 EIC, East Garage Rd., Lamp Post 5.840.2 5.440.4 5.540.3 6.340.4 0.4 miles @ 267°
R3 off-site
104 Parkdnrst Road, Pole #148 1/2-A, 5.440.5 4.840.2 5.240.4 5.340.4 1.4 miles @ 102°
0.1 miles South of Lake Rd.
105 Lakeview Rd., Pole #6125, 0.6 mi. 5.440.4 5.040.2 5.840.4 5.040.3 1.4 miles @ 198°
South of Lake Rd.
106 Shoreline Cove, East of NW-1, 6.340.5 6.040.6 6.540.5 6.240.4 0.3 miles @ 274°
Tree on West Edge
107 Shoreline Cove, East of NMP-1 e (3) 19.5¢1.9 6.740.6 5.740.5 0.3 miles @ 272°

3
o o nha DL L S i
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TABLE 11

CONCENTRATIONS OF TODINE-131 TN MILK
Results in Units of pCi/l + 2 sigma

_Station*  DL/0A/B7 D4/20/87  05/04/B7 05/IB/87  06/01/37  06/15/87 __ 07/06;5, _ 07/20/87  OR/03/87

T e NI "
h b

No. 60 <0.41 <0.26 <0.30 <0.49 <0.44 <0.26 «0.29 <0.25 <0.28
No. 55 <0.37 <0.33 <0.24 <0.26 <0.28 <0.19 <0.37 <0.24 <0.24
No. 50 <0.32 <0.39 <0.31 <0.41 <0.50 <0.22 <0.43 <0.29 <0.23
No. 7 <0.76 <0.22 <0.34 <0.37 <0.40 <0.22 <0.34 <0.31 <0.29
No. & <0.47 0.76 <0.33 <0.17 <«0.38 0,22 <0.45 <0.37 <0.34
No. 16 <0.29 <0.78 <0.29 <0.24 <90.28 <0.25 <0.32 <0.21 <«0.23
No. 65

(Control) <0.2] <0.29 <0.24 <0.25 <0.42 <0.25 <0.36 <0.38 «0.78

Corresponds to sample locations noted on Figure 4, Section VII,
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TABLE 11 (Contimued)

CONCENTRATTONS OF IODINE-131 IN MILK
Results in Units of pCi/l + ? sigma

No. 60 <0.28 <0.46 <0.43 <0.32 <0.28 <0.24 <0.32 <«0.33 <0.38
No. 55 <0.41 <0.20 <0.28 <0.20 .25 <0.18 <0.33 <0.41 <0.24
No. 50 <0.31 <0.49 <«0.14 <0.22 <0.27 <0.20 <0.39 <0.2? <«0.18
No. 7 <0.44 <0.26 <0.12 .23 <0.34 <0.26 <0.39 <0.23 <0.20
No. & <0.38 <0.%6 <0.30 <0.17 <0.36 .25 <0.73 <0.18 <0.18
No. 16 <0.38 <0.29 <0.33 <0.29 <0.34 <0.23 <0.24 <0.31 <0.14
No. 65

(Control) <0.38 <0.21 <0.28 <0.29 <0.19 <0.19 <034 <0.16 <0.21

A

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



TABLE 12

CONCENTRATIONS OF GAMMA EMITTERS IN MILK
Results in Units of pCi/l &

SEation”  Wuclides

2 sigma

No. 60 K-40 1300+197 14304224 14204190 15904189 14004165 1530+138
Cs=134 <874 <975 <776 874 <776 6.7
Cs-137 8.9 <13.6 <9.8 <8.3 7.7 <8,!
Ba/La-140 <8.6 <9.8 <6.5 <7.4 <7.5 <6.7
rs <J1D <alD <11D <l1D <L1D <UD
No. S5 K-40 1710:205 1400+262 1640+168 1510+173 1660+169 1270+183
Cs-134 <874 <1077 <874 <77 6.3 TN
Cs-137 <8.9 <13.3 8.144.6 9.0 <8.2 6,1
Ba/la-140 <7.0 <13.5 <73 <8.5 7.7 ‘8,3
Others <D <UD <L1D <D <D <D
No. 50 K-40 14104174 16704271 13304159 17404182 14004189 17304172
Cs-134 <870 <970 6.6 <7.0 8.2 6.6
Cs-137 ¢8.3 <12.0 <8,1 <8.9 ¢8.4 <8.3
Ba/la-140 7.7 <8.5 <8.0 <8.5 6.4 3,1
Others <UD <D <D <11D <D <UD
No. 7 K-40 14504203 15304241 14904170 1590+167 1540+189 1630+189
Cs-134 974 <1076 <6.9 <78 6.6 6.2
Cs-137 <8.3 <11.1 5.544.0 <7.9 <7.8 <8,1
Ba/la-140 9.8 4.9 <6.0 <4.8 <7.4 <7.5
Othere <11D <l1D <UD <1D <L1D <D
No. 4 £=40 1470+178 17304250 1730+196 1570+198 1510+197 1590+188
Cs-134 6.6 973 <71 <876 <879 <74
Cs-137 <8.6 <11.7 9.7 <10.5 <8.6 <8.0
Ba/la-140 1.5 <9.4 7.0 11,1 5.4 <5,5
Others <11D <l1D <11D <l1D <l1D <l1D
No, 16 KF-40 13904196 1550+286 1650+172 17404194 1380+181 1730+173
Cs-134 8.3 <1076 7.2 <750 6.4 7.1
Cs-137 9.7 <15.4 <8.0 9,1 <8.8 <9,0
Ba/la-140 7.7 <12.9 <7.2 9.0 <6,0 6.8
Others <l1D <11D <UD <l1D <D <UD
. 65 K-40 1490+263 137042258 1670+192 171041724 15304164 16104166
Control)  Cs-134 1178 <879 <778 <T7 6.3 <770
Cs-137 <11.3 ¢<11.4 6.8 <8.5 <7.3 7.4
Ba/la-140 <8.9 <13.5 6.0 2.4 <5.9 5.6
Others <UD <L1D <D <l1D 1D <1l1D

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




(ABLE 12 (Continued)

CONCENTRATIONS OF GAMMA EMITTERS IN MILX
Results in Units of pCi/]1 + 2 sigma

“Station”  Wuclides  U7/U6/87 _ UY/20/87 _ UB/03/87  UB/17/87  U3/UR/ET DS/

No. &0 K40 1660+61.3 744493 .6 1520+167 1580+165 15004166 1490+136
Cs-134 T.4 .2 7.2 6.1 o Uy
Cs-137 <2.8 4.6 MW | ¢7.4 <6.9 <S.5
Ba/la-140 2.6 <2.9 <3.1 4,2 £9:3 4.5
Others <D <D <UD <D <UD <l1D
No. S5 K40 1260+185 1540+185 1640+135 1810+143 1600+142 1330+2462
Cs-134 6.3 (T4 <49 <5.1 <49 <67
Cs-137 9.2 8.5 <5.4 <5.3 <S5.5 <S5.5
Ba/la-140 9.7 <5.0 <5.8 <5.3 <3.8 <3,7
Others <D <D <D LD <UD <D
No. 50 K-40 1690+71.8 1370+163 1680+173 1610+134 1470+139 1270+148
Cs-134 7.6 6.8 <70 <4.8 <47S <71
Cs-137 2.3 <7.2 7.0 3.2 ¢5.9 6.3
Ba/la-140 <3.0 7.7 7.1 6,1 4.9 6,1
Others <D <D <UD <UD <UD <UD
No. 7 K-40 14304194 17404173 1450+198 1580+16% 1780+147 1670+144
Cs-134 <78 <57 874 5.9 <49 i
Cs-137 9.7 <8.7 <8.0 7.7 <5.7 ¢5.4
Ba/la-140 <9.8 1.7 <10.5 .8 <S.1 <6.8
Others <l1D <l1D <D <UD <> <D
No, & K-40 1360+165 14004157 1430+193 1640:139 1440+137 1570+201
Cs-134 6.5 <71 <573 378 <570 <70
Cs-137 8.1 <8.2 9.2 6.6 <5.5 7.8
Ba/la-140 <8.9 <6.1 7.9 4.9 <5.6 9.2
Others <lD <D <D <D <D <D
No, 16 K-40 1820+176 1570+183 1430+191 15704201 1340+188 1640+175
Cs-134 <6.3 <S7S T 4 7.8 874 k6
Cs-137 €9.2 2.5 9.8 <10.7 7.1 <7.5
Ba/la-140 <8.0 6.1 <5.7 <7.5 <8.4 3.6
Others <D <D <qlD <D <UD D
No, 65 K-40 16103177 1190+176 1360+191 17204140 16404172 1610+147
(Cantrol) Cs-134 6.7 <72 6.5 <4.S <6.6 <4L8
Cs-137 <8.0 <8.9 <8.9 <5.3 8,2 $s,2
Ba/la-140 £7.2 <8.,0 <10.7 <5.3 7.3 <5.6
Others <l1D <l1D <D <D <L1D <l1D

*Corresponds to saple locations noted on Figure 4, Section VII.
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TABLE 12 (Continued)

CONCENTRATTONS OF GAMMA EMITTERS IN MIIX
Results in Units of pCi/]1 + 2 sigma

Waclides T 0 T

. 60 K-40 1400+156 1500+161 14004134 13504190 1450+1589 1640+169
Cs-134 6.9 k.6 <5.3 <73 5.6 <k, 1
Cs-137 <7.3 <7.8 <5.4 <8.2 9.2 7.9
Ba/la-140 7.7 <8.0 <5.3 <8.1 <10,2 <5.1
Others <D <D <AlD <A1D <11D <L1D

B K-40 1520+165 1440+197 1660+138 1550+203 15604204 1630=136
Cs-134 6.9 <78 4.8 <7.7 <73 <52
Cs-137 7.4 <8,2 <5.5 £7.8 $8.7 <5.3
Ba/la-140 <4.8 7.2 <5.8 9.6 <6.2 <6.%
Others <UD <D <11D <D <UD <11D

. 50 LT 1620_*_135 1550:130 1670:17& 1450+135 1720+141 1450+193
Cs-134 <44 <5.6 7.0 <4.8 ¢5.3 <6.3
Cs-137 5.1 <5.9 7.8 <5.4 ¢S5.4 8,7
Ba/la-140 <3.3 ¢5.0 <8.7 <3.0 <48 11,2
Others <D <lD <11D 1D <l1D <D

. 7 K-40 1180+40.9 13704133 1620+167 1690+170 1320+132 1550+140
Cs-134 <Y.6 <52 6.3 6.3 5.1 ¢<5.s
Cs-137 <1.8 <5.3 1.7 7.4 ¢5.1 <5.5%
Ba/la-140 <1.9 3.1 <.,0 ¢5.1 3,9 6.4
Others <L1D <D <11D <L1D <11D <UD

. 4 K-40 1340+187 1370+189 1620+141 1540+165 17704145 18204144
Cs-134 6.7 T <5.8 <6.0 <53 4.6
Cs-137 <10.0 9.5 <6.0 2.7 6.1 <5.3
Ba/la-140 ¢8.1 <8.4 <5.5 9.1 <4.9 <5.4
Others <l1D <D <11D <11D <11D <L1D

. 16 K40 1700+177 15604165 1630+192 18204143 14&0+137 14004134
Cs-134 6.4 6.6 7.0 <S.4 5.0 5.0
Cs-137 7.6 <8,4 <10.4 <6.3 5.7 <5.9
Ba/la-140 7.6 7.2 <11,9 <5.0 <6,2 <3.3
Others <D <LlD <UD <D <1D <D

. 65 K-40 1790+144 14104197 1350+186 1450+136 1670+169 1470+10R

trol) Cs-134 5.0 <7.8 <77 <5.3 6.7 <875
Cs-137 6.1 <7.5 <8.4 £S.2 <7.8 <8.0
Ba/la-140 <5.2 S.1 6,5 <5.9 6,9 ¢5.1
Others <1D <Ll1D <l1D <L1D <UD <L1D

*Corresponds to sample locations noted on Figure 4, Section VII,
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TABLE 13

MILCH ANIMAL, CENSUS 1587

NUMBER OF 1) i2) (2) HMIMBER
TOWN OR AREA (a) CENSUS MAP DEGREES "'~ DISTANCE '“" OF MILCH ANTMAIS
Scriba 1(b) 220° 3.0 miles None
16+ 190° $.8 40C
2 195° 8.0 ND
3(b) 190° 4.5 x
6(b) 62° - A 1C
26 (b) 115° 1.6 NP
61 (b) 140° 3.0 15G
62 183° 6.7 56
63 185° 8.0 39¢C
New Haven 8 130° 9.2 32c
9 95° $.2 40C
4* 113° 7.8 q8C
45 125° 8.0 Mrre
10(b) 130° 2.6 32C
5 146° 7.2 52C
11 130° 8.5 36C
7* 107¢ 5.9 67C
64 107¢ 7.9 s0C
Mexico 12 107¢ 1.3 22C
13 114° 11.2 1C
14 120° 9.8 §7C
i5 100¢ 10,8 None
17 115° 10,2 45C
18 110° 10,0 42C
19 132¢ 10.5 40C
20 123° 11.2 None
60* 90° 9.5 40C
S0* 93° 8.2 170C
S5 95° 9.0 58C
21 112* 10.5 goC
49 £g8° 7.9 6G
Richland 22 8s° 10.2 42C
Pulaski 23 92° 10,5 55C
Osweao 24 214° 8.6 None
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TARLE 13 (Continued)

MILCH ANIMAL CENSUE 1927

NUMBER OF (2) (2) NMUMBER
TOWN OR AREA(a) CENSUS MAP DECREES '*'  DISTANCE OF MILCH ANDMLS
Hanmnibal 40 220° 18.2 Nene
Sterling €5t 220° 17.0 42c
!
Volnev 23 182° 9.5 None
70 147° 9.4 17C
66 158° 7.8 90C; 16
67 182° £.3 3G
TOTALS : 987 Cows ()
30 Goats

1284 Cowr (d)

C = Cows
G = Goats
* = Milk sample location
** = Milk sample control location
ND = Did not wish to participate in the survey
(1) = References Figure 4
(2) = Based on Nine Mile Point Unit 2 Reactor Centerline
Nore = No cows or goats at that location, Location was a previous
location with cows or goats,
{a) = Census performed out to a distance of approximately ten miles,
(b) = Location within five miles,
() = Mumber of cows within ten miles,
(d) = Nurber of cows within entire census area,

68
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TABLE 14

CONCENTRATIONS OF GAMMA EMITTERS IN VARIOUS FOOD PRODUCTS
Results in Units of pCi/g(wet) + 2 sigma

e T | L DESCRIPTION Be-7 K-40 1-131 Cs-134 Cs-137  OTHERS
(T 09/14/87  Cabbage <0.14 2.6640.27  <0.027  <0.014 <0.016 <LLD
(T 09/14/87  Squash Leaves 1.8840.19  2.2240.22  <0.019  <0.011 <0.012 <LLD
(T 09/14/87  Beet Greens 0.47+40.15  4.8740.49  <0.037  <0.018 <0.017 <LLD
) 09/15/87  Cabbage <0.15 2.0240.25  <0.028  <0.015 <0.016 <LLD
(P 09/15/87  Squash Leaves 1.4740.15  2.0540.20  <0.024  <0.012 <0.012 <LLD
(P) 09/15/87  Green Beans 1.4640.15  1.1640.12  <0.026  <0.011 <0.013 <LLD
(1) 09/14/87  Swiss Chard 0.2740.10  $.2240.52  <0.026  <0.010 <0.011 <LLD
) 09/14/87  Lettuce 0.5440.17  1.8540.27  <0.036  <0.016 <0.018 <LLD
() 09/14/87  Pumpkin Leaves 1.2349.14  2.5140.25  <0.023  <0.011 <0.013 <LLD
(®) 09/15/87  Squash Leaves 0.9740.11  2.3740.24  <0.01°  <0.012 <0.012 <LLD
(R) 09/15/87  Cucumber Leaves  1.8140.18  1.3340.15  <0.020  <0.010 <0.011 <LLD
(®) 09/13/87  Green Beans 0.9440.12  1.0640.12  <0.027  <6.011 <0.013 <LLD
) 09/13/87  Squash Lesves 1.7490.17  2.2140.22  <0.02>  <0.014 <0.014 <LLD
(s) 09/15/87  Grape Leaves 0.7540.10  1.1840.14  <0.020  <0.009 <0 009 <LLD



COLTECTION  SAMPLE

TABLE 14 (Continued)

CONCENTRATIONS OF GAMMA EMITTERS (N VARIOUS FOOD PRODUCTS
Results in Units of pCi/z(wet) + 2 sigma

SITE DATE DESCRIPTION Be-7 K-40 1-131 Cs-134 Cs-137 OTHERS
V) 09/15/87 Cabbage <0.12 2.8540.29 <0.025 <0.013 <C.012 <LLD
W3 09/15/87 Squash Leaves 1.69+0.17 2.4340.24 <0.020 <0.009 <0.009 <LLD
(W) 09/15/87 Cabbage 0.10+40.06 2.5540.25 <0.021 <0.009 <0.008 <LLD
o W) 09/15/87 Swiss Chard «0.12 5.0140.50 <0.028 <0.013 <0.012 <LLD
o (W) 09/15/87 Eeet Creens 0.3440.13 5.81+40.58 <0.032 <0.014 <G.013 <LLD
(T) 09714787 Tomatoes <0.08 2.35+0.24 <0.018 <0.010 <0.009 <LLD
(F) 09715787 Tomatoes <0.09 2.€6140.26 <0.020 <0.013 0.012 <LLD
J) 09/714/87 Tomatces <0.09 2.4840.25 <0.020 <0.011 <0.011 <LLD
(R) 09/15/87 Tomatoes <0.08 2.6240.26 <0.016 <0.010 <0.609 <LLD
(N) 0%/15/87 Tomatoes <0.07 1.84+40.19 <0.018 <0.009 <¢.010 <LLD
(S) 09715787 Tomatoes <0.08 2.1740.22 <0.018 <0.009 0.0162+40.008 <LLD
(v) 09/15/87 Tomatoes <0.11 1.91+40.20 <0.025 <0.011 «0.011 <LLD
W) 05/15/87 Tomatoes <9.20 2.9540.29 <0.049 <«0.019 <0.020 <LLD
S) 09/15787 Weed 0.7640.15 4.9340.49 <0.027 <0.015 <0.016 <LLD



TABLE 15

CONCENTRATIONS OF GAMMA EMITTERS IN SITE BOUNDARY VECETATION
Results in Units of pCi/giwer) + 7 sigma

COLLECTION SAMPLE

| e id St DESCRIPTION Be-7 il 1-131 Cs-134 Cs-137  OTHERS
| () 09/14/87  Viburnum 1.8340.13  3.73r0.26  <0.015  <0.012 <0.001 <LLD
L 09/14/87  Grape Leaves 1.1940.11  2.64#0.22  <0.017  <0.001 <0.014 <LLD

T m 09/14/87  Goldenrod 2.4840.21  6.5640.48  <0.032  <0.022 <0.025 <LLD
w 09/14/87  Viburnum 1.4040.11  2.7540.22  <0.015  <0.010 €0.011 <LLD

(L) 09/14/87  Grape Leaves 1.1940.11  3.5840.20  <0.019  <0.013 <0.012 <LLD

(w 09/14/87  Goldenrod 2.1040.18  5.1840.45  <0.022  <0.018 <0.022 <LLD

™) 09/14/87  Viburnum 1.7940.14  2.3640.23  <0.917  <0.012 <0.013 <LLD

| o) 09/14/87  Grape Leaves 1.4040.13  2.4543.24  <0.016  <0.013 <0.012 <LLD
o 09/14/87  Goldenrod 2.3740.24  5.3940.55  <0.038  <0.025 <0.028 <LLE
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TABLE 17

ENVIRONMENTAL SAMPLE LOCATIONS

SAMPLE MAP FIGURE (1)
MEDIUM DESIGNATION NUMBER LOCATION DESCRIPTION DEGREES AND DISTANCE
Shureline o5* Figure 1 Sunset Bay 80° at. 1.5 miles
Sediment 06 Figure 1 Langs Beach, Control 230° at 5.8 miles
Fish 02+* Figure 1 Nine Mile Point Transect 3157 ar 0.3 miles
03* Figure 1 FitzPatrick Transect 55° at 0.6 miles
00* Figure 1 Oswego Transect 235° at 6.2 miies
Sur face 03* Figure 1 FitzPatrick Inlet 70° at 0.5 miles
Water 0o8* Figure 1 Oswego Steam Station 235° at 7.6 miles
09 Figure 1 Nine Mile Point Unit 1 Inlet 305° at 0.3 miles
10 Figure 1 Oswego City Water 249° at 7.8 miles
11 Figure 1 Nine Mile Point Unit 2 Inlet 304 at 0.1 miles
Air R-1%* Figure 1 R-1 Station, Nine Mile Pt. Rd. 88° at 1.8 miles
Radioiodine R=2% Figure 2 R-2 Station, Lake Road 104° at 1.1 miles
and R~3#% Figure 2 R-3 Station, Co. Rt. 29 132° at 1.5 miles
Particulates R-4* Figure 2 R-4 Station, Co. Rt. 29 143° at 1.8 miles
R~-5* Figure 1 R-5 Station, Montario Point Rd. 42° at 16.4 miles
D1 Figure 2 D1 Onsite Station, Onsite 69° at 0.2 miles
D2 Figure 1 D2 Offsite Station, Offsite 117° at 9.0 miles
E Figure 1 E Offsite Station, Offsite 160° at 7.2 miles
F Figure 1 F Offsite Station, Offsite 190° at 7.7 miles
G Figure 2 G Onsite Station, Onsite 250° at 0.7 miles
H Figure 2 H Onsite Station, Onsite 71° at 0.8 miles
X Figure 2 I Onsite Station, Onsite 98° at 0.8 =iles
J Figure 2 J Onsite Station, Onsite 110° at 0.9 miles
K Figure 2 K Onsite Station, Onsite 132° at 0.5 miles
G Figure 1 G Offsite Station, St. Paul St. 225° at 5.3 miles

*Technical Specification location

(1) Based on Nine Mile Point Unit 2 Reactor Centerline



B1LE
(continued)
ENVIRONMENTAI, SAMPLE LOCATIONS

SAMPLE MAP FIGURE (1)
MEDIUM DESIGNATION NUMBER LOCATION DESCRIPTION DEGREES AND DISTANCE
Thermo- 3 Figure 2 D1 Onsite Station 69° at 0.2 miles
luminescent 4 Figure 2 D2 Onsite Station 140° at 0.4 miles
NDosimeters 5 Figure 2 E Onsite Station 175° at 0.4 miles
(TLDs) 6 Figure 2 F Onsite Station 210° at 0.5 miles
™ Figure 2 G Onsite Station 250° at 0.7 miles
8* Figure 1 R-5 Offsite Station 42° at 16.4 miles
9 Figure 1 D1 Offsite Location 80° at 11.4 miles
10 Figure 1 D2 Offsite Location 117° at 9.0 miles
11 Figure 1 E Offsite Location 1€0° at 7.2 miles
12 Figure 1 F Offsite Location 190° at 7.7 miles
13 Figure 1 G Offsite Location 225° at 5.3 miles
14* Figure 1 SW Oswego - Control 226° at 12.6 miles
i 15% Figure 2 West Site Boundary 237° at 0.9 miles
4 18* Figure 2 Energy Information Center 265° at 0.4 miles
19 Figure 2 East Site Boundarv 81° at 1.3 miles
23" Figure 2 H Onsite Station, Onsite 70° at 0.8 miles
24 Figure 2 I Onsi*te Station, Onsite 98° at 0.8 miles
25 Figure 2 J Onsite Station, Onsite 110° at 0.9 miles
26 Figure 2 K Onsite Station, Onsite 132° at 0.5 miles
27 Figure 2 North Fence, JAFNPP 60° at 0.4 miles
28 Figure 2 North Fence, JAFNPP 68° at 0.5 miles
29 Fiqure 2 North Fence, JAFNPP 65° at 0.5 miles
30 Figure 2 North Fence, JAFNDPP 57° at 0.4 miles
31 Figure 2 North Fence, NMP-1 276° at 0.2 miles
39 Figure 2 North Fence, NMP-1 292° at 0.2 miles
47 Figure 2 North Fence, JAFNPP 69° at 0.6 miles
49* Figure 1 Phoenix, N.Y. - Control 170° at 19.8 miles
51 Figure 1 Oswego Steam Station, East 233° at 7.4 miles
52 Figure 1 Osweqgo Elementary School, East 227° at 5.8 miles
53 Figure 1 Fulton High School 183° at 13.7 miles
54 Figure 1 Mexico High School 115° at 9.3 miles
55 Figure 1 Pulaski Gas Substation, Rt. S 75° at 13.0 miles
56% Figure 1 New Haven Elementary School 123° at 5.3 miles

*Technical Specification location

(1) Based on Nine Mile Point Unit 2 Centerline



TABLE 17
(Cont inued)
ENVIRONMENTAL SAMPLE LOCATIONS

SAMPLE MAFP FIGURE (1
MEDIUM DESIGNATION NUMBER LOCATION DESCRIPTION DEGREES AND DISTANCE
Thermo- 58+ Figure 1 Co. Rt. 1 and Alcan 220° at 3.1 miles
luminescent 75% Figure 2 North Fence, NMP-2 5° at 0.1 miles
Dosimetersc 76* Figure 2 North Fence, NMP-2 25° at 0.1 miles
(TLDs) 7% Figure 2 North Fence, NMP-2 45° at ©.2 miles
78* Figure 2 East Boundary, JAFNPP 90° at 1.0 miles
F i Figure 2 County Route 29 115° at 1.1 miles
80* Figure 2 County Route 29 133° at 1.4 miles
81+ Figure 2 Miner Road 159° at 1.6 miles
g2+ Figure 2 Miner Road 181° at 1.6 miles
g3e Figure 2 lL.akeview Road 20C° at 1.2 miles
84* Figure 2 Lakeview Road 225° at 1.1 miles
gs5* Figure 2 North Fence, NMP-1 T 4° at 0.2 miles
> 86* Figure 2 North Fence, NMP-1 315° at 0.1 miles
87* Figure 2 North Fence, NMP-2 341° at 0.1 miles
ag* Figure 1 Hickory Grove Road 97° at 4.5 miles
89* Figure 1 Leavitt Road 111° at 4.1 miles
90* Figure 1 Route 104 and Keefe Road 135° at 4.2 miles
91+ Figure 1 County Route 51A 156° at 4.8 miles
92 Figure 1 Maiden Lane Road 183° at 4.4 miles
93* Figure 1 County Route 53 205° at 4.4 miles
94+ Figure 1 Co. Rt. 1 and Kocher Road 223° at 4.7 miles
95 Figure 1 Lakeshore Camp Site 237° at 4.1 miles
96* Figure 1 Creamery Road 199° at 3.6 miles
97+ Figure 2 County Route 29 143° at 1.8 miles
98 * Figure 1] Lake Road 101° at 1.2 miles
99 Fiqure 2 Mine Mile Point Road 88° at 1.8 miles
100 Figure 2 Co. Rt, 29 and Lake Road 104° at 1.1 miles
101 Figure 2 County Route 29 132° at 1.5 miles
102 Figure 1 Osweqgo County Alrport 175° at 11.9 miles
103 Figure 2 Enerqy Information Center, East 267° at 0.4 miles
104 Figure 1 Parkhurst Road 102° at 1.4 miles
105 Figure 2 Lakeview Poad 198° at 1.4 miles
106 Figure 2 Shoreline Cove, Fast of NMpP-1 274° at 0.3 miles
107 Figure 2 Shoreline Cove, East cf NMP-1 272° at 0.3 miles
*Technical Specification location

(1) Rased ou Nine Mile Point Unit 2 Centerline




SLE
(continued)
ENVIRONMENTAI SAMPLE LOCATIONS

SAMPLE MAP FIGURE

MEDIUM DESIGNATION NUMBER LOCATION DESCRIPTION DEGREES AND DISTANCE‘I’
Cows Milk 7 Figure 4 Indicator Location 107° at 5.5 miles
16 Figure 4 Indicator Location 190° at 5.2 miles
50 Figure 4 Indicator Locaticn 93° at 8.2 miles
55 Figure 4 Indicator Location 95° at 9.0 miles
60 Figure 4 Indicator Location 90° at 9.5 miles
4 Figure 4 Indicator Location 113° at 7.8 miles
65% Figure 4 Control Location 220° at 17.0 miles
Food % Figure 3 Indicator Location 103° at 1.9 miles
Products K* Figure 3 Indicator Location 106° at 0.9 miles
L* Figure 3 Indicator Location 82° at 0.8 miles
M* figure 3 Control Location 223° at 15.0 miles
N Fiqure 3 Indicator Location 171° at 1.6 miles
=~ P Figure 3 Indicator Location 101° at 1.9 miles
R Figure 3 Indicator Location 114° at 1.5 miles
S Figure 3 Indicator Location 141° at 1.9 miles
T Figure 3 Indicator Location 84° at 1.6 miles
v Figure 3 Indicator Location 112° at 2.0 miles
W Figure 3 Control Location 225° at 12.6 miles

*Technical Specification location

(1) Based on Nine Mile

Point Unit 2 Centerline



V DATA SUMMARIES AND CONCLUSIONS

The results of the 1987 Radiological Environmental Monitoring Program
are evaluated considering the natural processes of the environment and the
aggregate of past data. A number of factors are considered in the course
of this radiological data evaluation and interpretation, 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 controis and specific re-
search areas, among cthers. An attempt has been made in this report not
only to report the data collected during the 1987 sample program but also
to assess the significance of the radionuclides detected in the environment,
It is important tc note that detection of an isotope is not of itself an in-
dication of its environmental significance. Evaluation of the impact of the
radionuclide in terms of potential increased dJdose to man, in relation to
natural background, is necessary.

There are four separate groups of radionuclides that were detected in
the environment during 1987. Several of these radionuclides could pos-
sibly fall into three of the four groups. The first of these aroups is
naturally occurring radionuclides. It must be realized that the environ-
ment contains a broad inventory of naturally occurring radioactive ele-
ments, Background radiation as a function of primordial radioactive ele-
ments and cosmic radiation of solar origin, offers a constant exposure ‘o
the environment and man, These radionuclides, such as Th-228, ka-226,
Be-7 and especially K-40, account for a majority of the annual per capita
background dose.

A second group of radionuclides that were detected are a result of
the detonation of thermonuclear devices in 'he earth's upper atmosphere,
The detonation frequency during the eat’  1950's produced a significant
inventory of radionuclides found in the lower atmosphere as well as in
ecological systems. A ban was placed on weapons testing in 1963 which
greatly reduced the global inventory through the decay of short lived

radionuclides, deposition, a «d the removal (by natural processes) of radio-
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nuclides from the food chain by such processes as weathering and sedi-
mentation. Since 1963, several atmospheric weapons tests have been con-
ducted by the People's Republic of China. In each case, the usual radio-
nuclides associated with nuclear detonations were detected several months
afterwards and then after a peak detection period, diminished to a point
where most could not be detected. The last such weaporns test was con-
ducted 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 have a weapons test origin,

A third group of radionuclides was detected as a result of the Cher-
noby! accident which occurred in the Soviet Union during Aopril, 1986,
The resulting fallout or deposition from this accident influenced the back-
ground radiation in the vicinity of the site and was very evident in many
of the sample media analyzed during 1986, Calculations of the resulting
dose to man from Che "nobyl related radionuclides in the environment show
that the contribution from such nuclides in some cases (such as [1-131 and
Cs-137) is significant and second in intensity only to natural background
radiation., Quantities of Nb-95, Ru-103, Ru-106, [-131, La-140, Cs-134,
and Cs-137 were detected in air particulate samples during May and June
of 1986, Milk samples co!lected and analyzed after April, 1986 contained
measurabie concentrations of |-131 and Cs=137. The origin of these radio-
nuclides was a direct result of fallout from the Chernobyl accident. Dur-
ing 1987, Cs-137 was detected in several milk samples collected during the
first half of the grazing season. The presence of Cs-137 in the milk sam-
ples is attributed to the ubiquitous concentrations of Cs-137 from weapons
testing and from the Chernoby! releases.

The fourth group of radionuclides detected in the environment during
1987 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 by-
product of nuclear detonations, the Chernobyl accident, and the operation
of light water reactors thus making a distinction between the sources
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difficult, if not impossible, using routine sampling programs, The close to
man as a result of these radionuclides is small and significantly less than
the radiation exposure from naturally occurring sources of radiation and
fallout from the Chernobyl accident,

Thus, a number of factors must be considered in the course of radio-
logical data evaluation and interpretation. The evaluation and interpreta-
tion is made at several levels including trena analysis, dose %o man, etc,
An attempt has been made not only to report the data collected during
1987, 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 environ-
mental significance. In regard to these very small quantities, it will be
further noted that at such minute concentrations the assessment of the
significance of detected radionuclides is very difficult., Therefore, con-
centrations in one sample that are two times the concentration of another,
for example, are not significant overall. Moreover, concentrations at such
low levels may show a particular radionuclide in one sample and yet not in
another. :

In Section V each sample medium is discussed. Concentrations of ra-
dionuclides detected and exposure to man are presented and scrutinized.

In the routine implementation of the Radiological Environmental Moni-
toring Program, additional or optional environmental pathway media are
sampled and analyzed. These samples are obtained to monitor the secon-
dary pathways not required by Technical Specifications 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 Techni-
cal Specifications. These additional sample locations are obtained to insure
that the important environmental pathways are monitored in a comprehen-
sive manner and again, to maintain the analytical data base. Data are
presented and evaluated only for those pathways/media required by
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Technical Specification, Data from additional sample locations common with
Technical Specification required sample media are normally included in the
data presentation and evaluation. When additinnal locations are ingli-inad
the use of this data will be specificallv noted in section V.

Section VI, titled HISTORICAL DATA, contains samp.e statistics from
previous environmental sampling. The process of determining the impact
(or lack of impact) of plant ooeration on the environment includes the
scrutiny of past analytical data, a tool by which trends are dicrarned,
The interpretation of historical data in this report is done to a limited
degree. Because of the constaint change in analytical sensitivities, as
state-of-the-art detection capabilities improve, data comparisons become
difficult., For example, minimum detection capabilities for the 1969 analyses
of environmental samples would be considered anomalous by current stan-
dards.
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SURFACE WATER (LAKE) PROGRAM

Tables 1 through 4 list the 1987 analytical results for the aguatic/lake
water media sampled during the 1987 sampling program. Fish sampies were
obtained at two onsite locations. The transect designations used for the
onsite sampling locations are NMPP (02) and JAF (03). Offsite samples
were collected in the vicinity of the Oswego Harbor (offsite - 00) area or
further to the west (or east) and, therefore, served as control samples,

Lake water samples were collected from the inlet canals of Nine Mile Paint
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 sam-
ple of the Oswego city drinking water inlet was also obtained. The
Oswego Steam Station served as the control location. 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 1 suitable
for sampling. The control sample was collected from an areia upstream
from the site with a similar physical makeup.
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FISH - TABLE ?

A total of 24 fish samples were collected in the spring season (June
19387) and in the fall season (October 1987). Collections were made
utilizing gill nets at one offsite location greater than five miles from
the site (Osweqgo Harbor area), and at two onsite locations in the
vicinity of the Nine Mile Point Unit #1 (02), and the James A, Fitz-
Patrick (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 analyzed for gamma emitters,
Data is presented in the ANALYTICAL RESULTS section of the report
on Table 2.

Analysis of the 1987 fish samples contained detectable concentrations
of radionuclides related to past weapons testing and natural origins
(naturally occurring). Small detectable concentrations of Cs-137 were
found in all but six of the fish samples (including control samples)
collected in 1987, Detectable concentrations of K-40, a naturally
occurring radionuclide, were found in all fish samples collected for
the 1987 program. .

Spring fish collections were comprised of three separate species and
ten individual samples. The three species represented one feeding
type. Lake trout, brown trout and small mouth bass are highly pre-
dacious and feed on significant quantities of smaller fish such as
smelt, alewife, and other smaller predacious species. Because of the
limited availability of species present in the catches, no bottom feeder
species were collected in the spring samp.es.

Cs-137 was detected in five of the seven indicator samples and in all
of the control samples collected in the spring samples., The indicator
samples contained a mean Cs-137 concentration that was slightly high-
er than the control sample mean concentration., The concentrations
detected in the indicator samples are not significantly different from
the control results and are considered to be representative of normal
base line or background concentrations of Cs-137 found in Lake
Ontario fish, Cs-137 in the spring indicator samples ranged from
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0.026 pCi/g (wet) to 0.036 pCi/g (wet) and averaged 0,030 pCi/g
(wet) with one sample analysis resulting in a value of 0,025 pCi/g
(wet) and one resulting in a lower limit of detection (LLD) wvalue of
0.027 pCi/g (wet). Control samples for this same period ranged from
0.017 pCi/g (wet) to 0.039 pCi/g (wet) and averaged 0.026 pCi/g
(wet). All three of the control samples had positive identification of
Cs-137.

K-40 was detected in all of the spring samples collected. K-40 is a
naturally occurring radionuclide and is not related to powar plant op-
erations, Detectable concentrations of K-40 in the inaicator samples
ranged from 1,95 to 3.85 pCi/g (wet) and 3.62 to 4.02 pCi/g (wet)
for the control samples. No other radionuclides were detected in any
of the spring fish samples.

Fall sample collections we=*~ comprised of five separate species and
fourteen individual samples. Six samples of lake trout, two samples
of Chinook Salmon, three samples of Walleye, two samples of Suckers,
and one sample of Small Mouth Bass were collected at a combination of
two onsité sample locations (NMP and JAF) and one offsite sample
location (Oswego Harbor area). Samples were collected by gill net in

October and November and included two additional species not found
in the spring.

Cs-137 was detected in ten of the fall indicator samples and all four
of the control samples. The indicator samples showed an average
Cs-137 concentration that was equal to the control location average.
Ce-137 in lake trout samples at the indicator locations ranged from
0.024to 0.032 pCi/g (wet) and averaged 0.028 pCi/q (wet). The lake
trout samples from the control location had a Cs-137 concentration
ranginyg from 0.034 to 0.040 pCi/g (wet), and a mean of 0,037 pCi/qg
{wet). Chinook Salmon samples showed Cs-137 concentrations of
0.037 pCi/g (wet) for the control sample and 0,063 nCi/g (wet) for
the indicator sample (only one sample collected at both locations).
Walleye samples showed a concentration of 0,030 pCi/g (wet) at the
control location, Cs=137 was not detected in the Walleye samples from

84



the indicator locations., Only one sample of Small Mouth Bass was
available during the fall season (Nine Mile Point indicator location),
The associated Cs-137 concentration was 0.036 pCi/ag (wet). White
Sucker samples were available only at the indicator locations, Cs=-137
was not detected in these samples. The one species of bottom feeder
collected during the fall season (white sucker) showed no detectable
Cs-137 because of different feeding habits and because this species is
not in the same position on the food chain as the other predacious
species.

K-40 was detected in all of the fall fish sampl2s collected. Detectable

concentrations of K-40 in the indicator samples ranged from 2,48 to
6.19 pCi/g (wet) and 3.19 to 4,28 pCi/g (wet) for the control sam-
ples. No other radionuclides were detected in any cf the fall fish
samples,

A review of historical data shows that since 1980 the Cs-137 concen-

tration in Lake Ontario fish, in the vicinity of the Nine Mile Point
promitory, has remained stable. The average Cs-137 concentration in
fish for this time period was 0.0421 pCi/g (wet) including both the
indicator and control results. During this time period of 1980-1987,
the measured concentration for .he indicator and control sample loca-
tions demonstrate little significant difference in measured concen-
trations. 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 1987 did show a slight increase
from 1986 results for both the indicator and control location. This
increase can be attributed to the natural variation in resident fish
population of the area. A review of figure 6 (section VII) demon-
strates the relative stability of Cs-=137 concentrations from 1980 to the
present, Figure 6 also shows that the current level of Cs-137 in the
indicator fish samples has decreased significantly since 1976 when a
peak concentration of 1.4 pCi/g (wet) was detected. The current
mean indicator concentration of 0,033 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 0,031 pCi/g (wet) in 1987,
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The general decreasing trend for Cs-137 is most probably a result of
the cesium becoming unavailable through ecological cyecling., A signif-
icant portion of Cs-137 detected since 1978 in fish is a result of
weapons testing fallout, and the general downward trend in concen-
trations will continue as a function of inventory reduction through the
natural processes and radiological decay of the cesium., There was nc
apparent effect from 1986 Chernobyl Nuclear Plant accident during
1987 relative to Cs-137 results in fish samples, although an minror
effect may have been detected in 1987 since both indicator and control
location mean results increzsed slightiy. 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 as noted above,

Lake Ontario fish are considered an important food source by many,
therefore, fish is a: 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 concen-
tration of 0,033 pCi/g (wet) (annual mean result of indicator samples
for 1987), the whole body dose received would be 0.049 mrem per
vear. The critical organ in this case is the liver which would receive
a calculated dose of 0.076 mrem per year. The Cs-137 whole body
and critical organ doses are conscrvative calculated doses associated
with consuming fish from the Nine Mile Point area (indicator samples).

No radiologicai decay is assumed for the calculation of doses.

Conservative whole body and critical organ doses can be calculated
for the consumption of fish from the control location as well. In this
case the consumption rate is assumed to remain the same (21,0 kg per
year) but the average annual Cs-137 mean concentration for the con-
trol samples is 0,031 pCi/g (wet). The calculated Cs-137 whole body
dose is 0,046 mrem per year and the associated dose to the liver is

0.071 mrem per year.

In summary, the whole body and critical organ doses ohserved as a
result of consumption of fish is small. Doses received from the
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consumption of indicator and control sample fish are approximately the
same with the dose from indicator samples being slightly higher,

Doses from both sample groups are considered of backaround expo-
sure,

A graph of past Cs-137 concentrations can be found in Section VII
and a Historical Data Table is included in Section VI,
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Ra-226 was also detected intermittentlv in both locations required by
technical specifications and the other optional sample locations, Sam-
ples from the FitzPatrick location showed Ra-226 in nine of the twelve
monthly samples and concentrations ranged from 54 to 130 pCi/liter,
The control sample location (Oswego Steam Station) showed Ra-226 in
seven of the twelve monthly samples and ranged in concentratinns
from 76 to 127 pCi/liter. Ra-226 was detected in four of the twelve
samples taken from the Nine Mile Point Unit #1 Inlet Canal and ranged
from 88 to 137 pCi/liter. The Nine Mile Point Unit #2 Inlet Canal
showed Ra-226 detected in seven of the twelve samples and ranged in
concentration from 50 to 174 pCi/liter,

Tritium samples are quarterly samples that were a composite of the
appropriate monthly samples. Tritium was detected in each sample
taken at both locations. Tritium concentrations for the James A,
FitzPatrick inlet canal ranged from 160 pCi/liter to 410 pCi/liter and
showed a ~ an concentration of 322 pCi/liter. The Technical Specifi-
cation control location (Oswego Steam Station inlet canal) showed
Tritium results which ranged from 140 pCi/liter to 270 pCi/liter with 2
mean concentration of 210 pCi/liter. Tritium was also detected in
each of the optional samples taken with the exception of the Nine Mile
Point Unit #1 Inlet Canal first quarter composite. This particular
sample analyses indicated that the Tritium concentration was below the
Low Limit of Detection (.LD) or *he sensitivity of the analyses. A
summary of Tritium results for the 1987 sample program is listed

below:
Sample Tritium Concentration pCi/liter
Location Minimum Maximum Mean (Annual)
JAF Inlet 160 410 322
Oswego Steam Inlet 140 270 210
NMP #1 Inlet 210 390 283
NMP #2 Inlet 260 310 292
City Water !'ntake 210 320 275

A review of current data shows that the Tritium concentrations in the

lake are consistent relative to location, The source of Tritium
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detected in the lake water is past testing of thermonuclear devices in
the atmosphere, It has been estimated that in the ear!y 1960's the
concentration of Tritium of surface water in the United States was as
high as 4000 pCi/liter. The levels of Tritium in the environment has
been reduced over the years through physical process to the levels
that are currently being measured. The Tritium concentration
measured during the 1987 sampling program are considered to be
background levels and are not the result of the operation of the
nuclear facilities at Nine Mile Point,

Review of past environmental surface water data for Cs-=137 from 1979
through 1987 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 location (JAF inlet canal!) 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 positive Cs-137 result
from the indicator location (JAF inlet canal) during 1982 was detected
in a 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 1987 in
surface water samples.

Other plant related radionuclides detected during a review period of
1979 - 1987 include only Co-60., The control sample location results
showed that Co-60 was cdetected once in 1981 (the May composite
sample), This result is suspect and, as noted above, may be the
result of contamination during handling or may be instrument back-
ground. This result was 1.4 pCi/liter, Results from the indicator
location showed that Co-60 was detected three times during 1982 and
averaged 1.9 pCi/liter. These positive results were attributed to
inlet canal tempering and instrument background., Co-60 was not

detected durina 1987 in surface water samples,
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Review of previous environmental data for K-40 and R. -226 showed
that the detectable concentrations found during 1987 were representa-
tive of concentrations found during 1979-1986,

Previous annual mean results for Tritium at the indicator sample lo-
cation (FitzPatrick inlet canal) have been variable since 1976, Mean
sample results were reviewed from 1976 through 1987 and showed a
peak average value of 641 pCi/liter (1982) and a minimum average
value of 234 pCi/liter (1979). The annual mean Tritium result at the
indicator location for 1987 was 322 pCi/liter,

Mean Tritium results of the control lccation (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
Tritium value for the control station for the period of 1985-1987 was
550 pCi/liter., The minimum value for this same time period was 230
pCi/liter. Some idea of the variability of historical control sample
data can be obtained, however, by review of previous data from the
City of Oswego drinking water samples. The drinking water samples
are not likely to be affected by the station because of the effects of
the distance, lake currents, and the discharge of the Osweqgo 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
Injet.

Mean annual Tritium results from previous city water samples from
197€ to 1987 show that the Tritium concentrations have decreased.
The maximum annual average was found in 1976 (652 pCi/liter) and
the minimum in 1982 (165 pCi/liter), The 1987 City water annual
mean results was calculated as 275 pCi/liter. Mean annual results
from 1979-1°87 have remained relatively consistent, The 1985, 1986,
and 1987 2nnual mean Tritium results for the Oswego Steam Station
were 287 373, and 210 pCi/liters respectively, These results were
slightly nigher than the drinking water samples (with the exception of
1987) btut were within the natural variability range.
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The impact, as expr.ssed 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 fluctu-
ation of Tritium levels are considered to be background and not a

result of operations at the site,
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TERRESTRIAL PROGRAM

Tables 5 through 14 represent the analytical results for the terrestrial
samples collected for the 1987 reporting period.
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AIR PARTICULATE GROSS BETA - TABLES 5 and 6

Tables 5 and 6 contain the results for the weekly air particulate
gross beta analysis for a total of nine offsite and six cnsite sample
locations. Five of the nine offsite locations are required by Vechnical
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 control location
beyond any significant influence from the site). Data containred on
Tables 5 and 6 also shows the results from other air sampling loca-
tions not required by the RETS. These locations are designated as
D-1 onsite, G onsite, H onsite, | onsite, J onsite, K onsite, D-2
offsite, E offsite, F offsite, and C offsite 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 1987,

The gross beta analysis requires that samples are counted a minimum
of twenty-four hours after collection to allow for the decay of natu-
rally occurring radionuclides with short half-lives. The average
yearly gross beta indicator concentration was 0,021 pCi/m? in 1987,
The average yearly contro! concentration was also 0,021 pCi/m? for
the same time period. The minimum, maximum, and average Qross
beta results for sample locations required by Technical Specification
are presented below:

Location** Minimum* Maximum®* Average*
R-1 0.009 0,040 0.01
R=-2 0.009 0.037 0.021
R~3 0.010 0.036 0.021
R-4 0,009 0,039 0.0
R-5 (control) 0.009 0.037 0.021

* - Concentration in pCi/m?

** - Locations required by the Vechnical Specifications
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The smail 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 Ilimits of the atmosphere directly above land areas are
affected by time related processes such as wind direction, snow
cover, soil temperature, and soil moisture content.

With the exception of the 1985 sample data, which was effected by the
Chernoby! accident, the general trend ir air particulate gross beta
activity has been one of decreasing activity since 1974, The mean
qross beta concentration at the contro! station has decreased from a
level of 0.121 pCi/m? in 1974 to 0.021 pCi/m? in 1987, Results from
the indicator stations ranged from 0.111 pCi/m?® in 1974 to 0,021
pCi/m? in 1987, For both the indicator stations and control stations,
the qross beta concentration during 1974 to 1982 fluctuated as a re-
sult of fallout from the detonation of thermonuclear weapons. The
annual mean results for the years 1983, 1984, 1985, and 1987 from
both the indicator and control locations have been approximately simi-
lar and ranged from 0,021 to 0.026 pCi/m?., This level of activity
appears to be a baseline range. The 1986 annual mean result was
0.039 pCi/m? for both the indicator and control stations. This con-
centration is slightly higher than 1983-85 and 1987 levels, and s
attributed to fallout from the Chernoby! accident,

Graphic representations and historical data of air particulate gross
beta activity are presented in Sections VI and VII,
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MONTHLY PARTICULATE COMPOSITES (CAMMA EMITTERS) - TBL. 9

Weekly air particulate samples were composited by location to form
monthly composite samples. The monthly composite samples required
by the Technical Specifications (RETS) include R-1, R-2, R-3, R-4,
and R-5, Other sample locations not required by the Technical Spec-
ifications for which analytical results are presented include D-1
onsite, C onsite, H onsite, | onsite, J onsite, K onsite, D-2 offsite,
E offsite, F offsite, and © offsite locations. The results of all
monthly composite samples are included on Table 9,

The results for the monthly composite samples showed positive ac-
tections for Be-7, K-40, and Ra-226. Each of these radionuclides,
are naturally occurring. Be-7 was detected in each of the monthly
composite samples from all locations required by Technical Specifica-
tions., Be-7 concentrations ranged from 0.048 to 0.196 pCi/m? for the
indicator locations (R-1, R-2, R-3, and R-4). The control location
results (R-5) showed Be-7 ranging from 0.069 to 0.169 pCi/m?, K-40
was found intermittently in the Technical Specification required
monthly composite samples and ranged from 0.018 to 0.054 pCi/m? at
the control location (R-5). The Technical Specification requ.red
indicator location results for K-40 ranged from 0,015 to 0.051 pCi/m?,
Ra-226 was de'ected in ten Technical Specification required indicator
samples and the values ranged from 0.015 to 0.051 pCi/m*., The
Technical Specification control locations yielded two positive identi-
fications of Ra-226 which ranged from 0.020 to 0.031 pCi/m?,

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 1987,

Two plant related fission product radionuclides were detected during
1987 at an optional sampling location., Co-60 and \Mn-54 were detected
at the G offsite air monitoring station during the month of July.
Co-60 was detected at a concentration of 0,0017 pCi/m? and Mn-54
was detected at a concentration of 0,0032 pCi/m?, The presence of
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Co-60 or Mn-54 was not detected at any of the other air monitoring
stations, including the control station during, this same time periond,

An evaluation of the presence of Co~60 and Mn-54 on the monthly air
particulate composite was made. The weekly samples, which make up
the monthly composite were analyzed separately, and it was deter-
mined that the detected activity was present on a filter which repre-
sents the time period of 06/30/87 - N7/07/87. Meteorological data was
reviewed for the sample period in question, and it was determined
that the wind was toward the general location of the G offsite air
monitoring station for a duration of less than one hour during the
sample period.

Plant effluent records were also reviewe ! for this same sample period,
The review of effluents show that the measured concentrations of
Co-60 and Mn-54 in the sample were inconsistent with the measured
release rate of these radionuclides in plant effluents, Using a his-
torical meteorological dispersion factor, the calculated release rate
from the plant would be significantly above that which was actually
measured during the sample period. .

The location of C offsite monitoring air station was evaluated with
respect to the site. G offsite is at a distant location (approximately
5.3 miles) from the site, Two other air monitoring stations are locat-
ed in the same general direction as C offsite but at a distance of less
than one mile from the site, No piant related radionuclides were
detected at these air monitoring stations during this same sample
period. For ground level release, the air sampling stations located
closer to the site would have a much higher D/Q (deposition coeffi-
cient, 1/m?) and X/Q (dispersion factor sec/m?) factors and would
have a higher potential for detecting concentrations of plant effluents
in the environment if present in the sector in which G offsite is

located.

Based on the above evaluation, it was concluded that the activity
detected on G offsite filter, July 07, 1987, was the result of contam-
ination from improper handling of the sample. Contamination of air
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particulate samples has occurred in a few isolated cases in the past.
On such occasions, activation products such as Co-60 and Mn-54 were

detected.

No other plant related or naturally occurring radionuclides were
detected using gamma spectroscopy during 1987,

The location, concentration, range, mean, and frequency of occur-
rence of each radionuclide detected during 1987 at the Technical
Specification required locations are included below.

Radionuclide Location Range* Mean* Frequency**
Ra-226 Indicator 0.015 - 0.051 0.022 10/48
Control 0.020 - 0.031 0.025 2/12
K-40 Indicator 0.015 - 0,064 0.041 23/48
Control 0.018 - 0.054 0,033 5/12
Be-7 Indicator 0,048 - 0,196 0.12y 48/ 48
Control 0.069 - 0,169 0,129 12/12
Mn=54*as Indicator 0.003 0.003 112
Control ND ~ ND ND
Co-60%** Indicator 0.002 0.002 1/12
Control ND ND ND

* . Results in units of pCi/m?.
** . Frequency is number of times detected over the number of
samples.
*** _ Location is optional location G offsite.
ND - Not detected.

A review of historical data shows that the presence of Co-60 has been
noted in the past. Co-60 can be a result of weapons testing, con-
tamination during handling, and operations at the site.

Co-60 average concentrations at the onsite or indicator and offsite or
control locations from 1977 to 1978 decreased from approximately
0.0175 to 0.0015 pCi/m', Average concentrations decreased signifi-
cantly during 1979 and increased in 1980 from approximately 0.0007 to
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0.0016 pCi/m? respectively. 1981 and 1982 average Co-60 concen-
trations docreased to 0,0007 and 0,0005 pCi/m?!, Averane indicator
and control concentrations were approximately equal during 1977 to
1982, The 1983 indicator average Co-60 concentration was 0,0007
pCi/m? or slightly greater than the 1982 concentration, The 1983
average control and indicator mean Co-60 concentration was 0,0007
pCi/m? which also was slightly greater than 1982 results. As noted
previously, however, a portion of the Co-60 detected during 1983 was
attributed to contamination during handling of the unused filters,
Co-60 during 1984 averaged 0,00079 pCi/m?® at the control stations
and 0.00123 pCi/m? at the indicator stations. However, the 1984
Co-60 positive results were a result of contamination durina handling
and not a result of operations at the site. The general reduction in
previous indicator and control Co-60 corcentrations (1981 - 1984) 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 1985-86 in air particulate sampies, During 1987, Co-60 was
detected once at & concentration of 0,0017 pCi/m?, This measured
value was considered to be the result of contamination as noted
above,

Historically, Cs=137 has been variable during the past and has been
present in air particulate samples since 1977 and prior to 1977, Dur-
ing 1977, both onsite, or indicator, and offsite, or control, Cs-137
average concentrations were approximately equal and averaged 0.039
pCi/m?, Cs-137 average concentrations at the indicator and control
locations decreased during 1978 and 1979 to 0.0017 and 0,0012 pCi/m?
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/m? respectively. The mean 1982 concentration
for Cs-137 decreased to 0.0004 pCi/m?, The 1983 mean Cs-137 con-
centration for the indicator and control composite samples were 0,0002
and 0.0002 pCi/m? which was a reduction from 1982 results, Cs-137
was not detected during 1984 in any of the indicator or control air
particulate composite samples. As noted above for the average annual
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AIRBORNE RADIOIODINE (1-131) - TABLES 7 AND 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 offsite 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 located near the site boundary and
one indicator station, A fifth Technical Specification location des-
ignated 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 Specifica-
tion, Six of these stations are located within the site boundary and
are designated as D1 onsite, G onsite, H onsite, | onsite, J onsite,
and K onsite. The four remaining optional stations are iocated offsite
and are designated as D2 offsite, E offsite, F offsite, and C offsite,
The analytical data for each of these sampie locations is included in
this report,

During the 1987 sampling program, airborne radioiodine was not
detected in any of the fifty-two weekly samples collected at the con-
trol location required by Technical specifications, The LLD values
for the control location ~anged irom < 0,004 to <« 0,026 pCi/m?,
lodine-=131 (1-131) has beey detected in the past at control locations,
During 1976, the mean off-site |-131 concentration averaged 0,604
pCi/m3, 1977 showed an [=131 concentration that decreased to 0,323
pCi/m? and for 1978 the concentration decreased by a factor of ten to
0,032 pCi/m?, During 1979 - 1981 and 1983 - 1985, |-131 was not
detected. 1-131 was detected once during 1982 at a concentration of
0.039 pCi/m?,

In 1987 Radioiodine-131 (/-131) was detected in 2 of the 208 indicator
samples required by Technical Specifications, 1-131 was also detected
in 2 of the 312 optional indicator samples taken during 1987, (-131
was: detected at R-1 offsite and R-2 offsite sample locations during
the sample period of September 1-8, 1987, The concentrations
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detected were 0,011 pCi/m? at R-1 and 0,018 pCi/m? at R-2 with the
mean concentration equal to 0,014 pCi/m?!, During this same sample
period, lodine-131 was also detected at two of the optional onsite air
monitoring stations, | onsite and J onsite, The detected concentra-
tions were 0,016 pCi/m? at | onsite and 0.061 pCi/m? at J onsite,
Radioiodine was also detected at the | onsitz location for the sample
period of September 21-28, 1988, The measured concentration was
0.008 pCi/m?, The two onsite locations which showed positive detec-
tions are located within the site boundarv and the concentrations
detected are not representative of concentrations present onsite, The
R-1 and R-2 stations are located near the site boundary and are
representative of offsite concentrations,

The environmental 1-131 concentrations detected in 1987 are outlined

as follows:
Sample Sample Concentration
End Date Station pCi/m?
09/08/87 R1 (offsite)* 0.011 + 0,006
R2 (offsite)* 0.018 + 0,008
| (onsite)** 0,016 *+ 0,009
J (onsite)** 0,061 *+ 0,014
09/28/88 | (onsite)** 0.008 * 0,006

* Sample locations required Technical Specification
** Optional sample locations

A meaningful dose estimate is difficult to make for the 1-131 concen-
trations measured at the onsite sampling stations as there are no
residence or individuals in the immediate vicinity of the sample
location. An accurate estimate of the dose to man can be made using
the measured offsite concentrations. The critical organ for iodine
isotopes is the thyroid gland, and the maximum exposed age group is
the child. Using Standard Reqgulatory Cuide 1,109 methodology, an
inhalation rate of 3700 m® per year and the average indicator location
I=131 concentration, conservative doses can be calculated., In order
to be conservative and to simplify the computations, no radiological
decay is assumed, and the maximum exposed individual is assumed to
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remain at the site boundary for one weex. Maximum child thyeaid
and whole body doses are presented below,

Sample Mean Weeks Thyroid Whole Body
Locations(s) Concentration (1) Detected Dose (2) Dose (2)
Indicator 0.014 1 0.004 0.000007
Control < LLD 0 ———— R

(1) - Concentration in pCi/m?
(2) - Dose in mrem for 1987

The calculated dose for the critical iadividual would be 0,004 mrem to
the thyroid and 0,000007 mrem tu the whole body. These coses are
very small and of no significance,

A review of plant gaseous effluent data for the sample periods in
which [-131 was detected in the eivironment was performed. This
data shows that the |-131 release rates are well within the design
objective of the plant as outlined in the appropriate sections of the
Environmental Technical Specifications, The detectable levels of [-131
in the environment are consistent with the measured source terms at
the plant for the same sample period.

A review of historical data shows that |-131 has been detected in the
past at offsite stations. During 1976, the mean offsite |I-131 concen-
tration averaged 0.604 pCi/m?, 1977 showed an I-131 concentration
that decreased to 0.323 oCi/m? and for 1978, the concentration de-
creased by a factor of ten to 0,032 pCi/m?, During 1979, 1980, 1981,
1983, 1984, and 1985, [-131 was not detected. [-131 was detected
once during 1982 at a concentration of 0,039 pCi/m?,

1-131 has been detected in the past at the onsite statons and was
detected at a mean concentration of 0,328 and 0.309 pCi/miduring
1976 and 1977. The average concentration decreased to 0,041 pCi/m?
during 1978 and was not detected during 1979, The 19£0-82 average
concentrations were 0,013, 0,029, and 0,016 pCi/m’' which were re-
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ductions in view of previous 1-131 concentrations, During 1983, the
mean 1-131 concentration was 0,028 pCi/m? which represented a sliaht
increase compared to 1982, [1-131 in onsite and cffsite samples was a
result of 1-131 from weapons testing. The concentrations detected
during 1983 at the onsite sample stations were a result of operations
at the site, 1-131 was not detected in any of the 1984 nr 1985 onsite
samples., [-131 was detected in a total of 75 weekly samples collected
during the 1986 sample program. The concentrations detected in 1986
ra _,d from a minimum of 0,011 pCi/m? to a maximum of 0,36 pCi/m?,
Each of the positive detections of 1-131 in 1986 were a direct result of
the Chernoby! Nuclear accident,

The end result of the 1987 1-131 sampling effort showed no significant
impact due to the operation of the plant., During 1987, [-131 was not
detectea in any other environmental saiaple media including milk and
green leafy veaetables,
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TLD (ENVIRONMENTAL DOSIMETRY) - TABLE 0

TLD's were collected once per quarter curing the 1987 sample vear,
The TLD results are, for the most part, an average of cight indepen-
dent readings at each location and are reported in mrem per standard
month, TLD's required by the Technical Specifications (RETS) in-
clude two TLD's at each location with four independen* readings per
TLD or a total of eight readings. TLD results included on Table 10
are comprised of TLD's required by the RETS and special interest
TLD's not required by the RETS., In 1986, TLD's were collected on
approximately April 1, 1987, June 30, 1987, September 30, 1987, and
December 30, 1987,

TLD results are evaluated by organizing ervironmental TLD's into five
different groups. These groups include: (1) onsite TLD's (TLD's
within the site boundary not required by the RETS), (2) site bound-
ary TLD's (one in each of the sixteen 22} degree meteorological sec-
tors), (3) a ring of TLD's four to five miles from the site (in each of
the land based 22} degree meteorological sectors), (4) special interest
TLD's (in areas of high population density), and (5) control TLD's
(in areas beyond any significant influence of the generating facil-
ities). Special interest TLD's are located at or near large industrial
sites, schools, or proximal town or communities. Control TLD's are
located to the southwest, south, and east-northeast of the site at
distances of 12,8 to 19.8 miles from the site,

Most of the TLDs required by the Technical Specifications during 1987
were initiated in 1985 as a result of the issue of new Technical Speci-
fications by the NRC, Therefore, these TLDs can only be compared
to 1985-1986 results, Other TLDs, which include a few TLDs
required by the Technical Specifications (i.e., numbers 7, 14,6 15,
18, 23, 49, 56, and 58) and other optional TLDs, can be compared to
results prior to 1985 since these TLDs were established before Y
1985,

Onsite TLD's are TLD's at special interest areas and are not recuired
by the RETS. These are located near the generating facilities and at
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previous or existing onsite air sampling stations, TLD's located at
the air sampling stations include numbers 3, 4, 5, 6, 7, 23, 24, 25,
and 26, The results for TLD's are generally consistent with previous
vears results although a slight decrease is noted when compared to
1986 figures. TLD #3 is located in the vicinity of Nine Mile Point
Unit 2 and is between the Unit 1 facility and FitzPatrick., The
results for TLD #3 were approximately double the results of the other
TLD's during the third and fourth auarters because of the effects
from Unit 1 and FitzPatrick as well as the startup and testina pro-
gram at NPMNS Unit #2,

Other onsite TLD's include special interest TLD's 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 TLD's include numbers 27, 28, 29, 30, 31, 39, and 47, Re-
sults for thess TLD's during 1987 were variable and ranged from 5.0
to 32.8 mrem per standard month as a result of activities at the rad-
waste facilities and the operating modes of the genrerating facilities,
Results for 1987 were within the ranges of variability noted in previ-
ous years for TLD's at or near these locations. TLD's in this group
ranged up to approximately six times control TLD results.

Additional on-site TLD's are located near the on-site Energy Informa-
tion Center and the associated northeast shoreline. These TLD's
include numbers 18, 103, 106, and 107, TLD number 107 is a new
TLD and was established in the second quarter of 1987, Therefore,
no previous results for this TLD exist, although results were slightly
qreater than control TLD results and ranged from 5.7 to 6.7 mrem
per standard month, TLD number 18 results during 1987 were fairly
consistent with previous years and ranged from 5.7 to 6,2 mrem per
standard month, TLD number 103 was established during the second
quarter of 1985, This TLD is located on the east side of the Energy
Information Center. Results were consistent with the results from
1985 and ranged from 5.4 to 6.2 mrem per standard month. TLD
number 106 was established during the second quarter of 1986 and is
in close proximity to TLD #107. Results for #106 ranged from 6.0 to
6.6 mrem per standard month and where slightly less than 1986
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results, TLD numbers 28, 106, and 107 (noted above) are located to
the West of the Energy Information Center and to the East of the i'nit
1 facility,

Site boundary TLD's are located in the approximate area of the site
boundary, one in each of the sixteen 22§ degree meteorological sec-
tors. These TLD's include numbers 75, 76, 77, 25. 78, 79, 80, 81,
82, 83, 84, 7, 18, 85, 86, and 87, TLD numbers 78, 79, 30, 81, 82,
83, 84, 7, and 18 showed results that were consistent with Control
TLD resuits, and ranged from 4.4 to 6,2 mrem per standard month,
TLD numbers 75, 76, 77, 23, 85, 86 and 87 showed results that rano-
ed up to twice the results of Control TLD's. These results ranged
from 4.4 to 14,3 mrem per standard month, This latter group of
TLD's are located near the Lake shoreline (approximately 100 ‘eet
from the shoreline) but are also located in close proximity of the
Reactor Building and Radwaste facilities of Nine Mile Point Unit 1,
Unit 2, and the radwaste facilities of FitzPatrick.

A net site boundary dose can be estimated from available TLD results
and Control TLD results. TLD results from TLD's located near the
site boundary in sectors facing the land occupied by members of the
public (excluding TLD's near the generating facilities and facing Lake
Ontario) are compared to control TLD resuits., The site boundary
TLD's include numbers 78, 79, 80, 81, 82, 83, 84, 7 and 18, Control
TLD's include numbers 8, 14 and 49, Net site boundary doses for
third and fourth quarters in mrem per standard month are as follows.

Quarter Net Site Property Boundary Dose*
1 +0.1
2 -0.1
3 -0.3
4 +0.2

*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

TLD's are not representative of doses received where a mamber of the
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public may be located. These areas are near the north shoreline
which are in close proximity to the generating facilities and are not
accessible to members of the public.

The third group of environmental TLD's are those TLD's located four
to five miles from the site in each of the land based 22} deqree
meteorological sectors. These TLDs are required by Technical Speci-
fications. At this distance, TLD's are not nresent in eight of the
sixteen meteorological sectors over Lake Ontario.

Results for this gqroup ot TLD's during 1987 fluctuated slightly as a
result of changing naturally occurring conditions and the normal
variation in the concentration of naturally occurring radionuclide
found in the ground at each of the locations, These TLD's were
established in 1985 and included numbers 88, 89, 90, 91, 92, 93, 94
and 95. Results fluctuated from 4.3 to 6.0 mrem per standard month,
Results during 1987 can only be compared to 1985-1986 yearly results
since this group of TLD's was established in 1985, These results are
generally consistent with control data results during 1987, The
overall results for this group of TLDs were consistent with 1985 and
1986 results although 1986 data was slightly higher,

The fourth group of environmental TLD's are those TLD's located be-
yond the site boundary and at special interest areas such as indus-
trial sites, schools, nearby communities, towns, offsite air sampling
stations, the closest residence to the site and the offsite environ-
mental laboratory. This group of TLD's include numbers 9, 10, 11,
12, 13, 15, 19, 51, 52, 53, 54, 55, 56, 58, 96, 97, 98, 99, 100, 191,
and 102 and ranged from 3.5 to 6.8 mrem per standard month., All
the TLD results from this group were within the general variation
noted for the Control TLD's. Results during 1987 for TLD's estab-
lished during previous years were consistent with results noted for

those years,

The fifth group of TLD's include those 1.D's considered as Control
TLD's and are required by RETS, Thewe TLD's include numbers 14,
49, and number 8 which is an optional location, Results for 1987
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ranged from 4.6 to 6.6 mrem per standard month. [Results from 1987
were consistent with previous years results, A slight increase was
noted in the second quarter of 1986 and may have baen the recult of
the Chernobyl Nuclear Plant accident., This trend vas also noted in
the other groups of TLD's evaluated during 1986,

Review of past TLD results required by the Technical Specifications
(RETS) show that TLD's can be separated into four aroups. These
groups include site boundary TLD's in each meteorological sector (16
TLD's total), TLD's located offsite in each land based sector at a
distance of 4 - 5 miles (8 TLD's total), TLD's located at special
interest areas (6 TLD's total) and TLD's located at control locat ons
(2 TLD's total). As noted previously, since the present RET3 be-
came effective in 1985, these TLD's for the most part, can only be
evaluated for 1985 through 1987.

TLDs located at the site boundary averaged 6,2 mrem per standard
month during 1985. During 1986, site boundary TLDs averaged 7.0
mrem per standard month, As noted previously, this group of TLDs
can fluctuate

TLD's located at the site boundary averaged 6.2 mrem per standard
month during 1985, During 1986, site boundary TLD's averaged 7.0
mrem per standard month, As noted previously, this group of TLD's
can fluctuate because several of these TLD's are located in close
proximity to the generating facilities. An increase was noted during
1986, although such an increase was noted for all TLD's including
control TLD's, During 1987, site boundary TLDs averaged 6.1 mrem
per standard month,

TLD's located offsite at ° distance of 4 - 5 miles from the site in each
of the land based meteorological sectors averaged 5.0 mrem during
1985, During 1986 and 1987, offsite sector TLD's averaged 6.0 and
5.2 mrem per standard month respectively, 1986 results also demon-
strated an increase for this group of TLD's,
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MILK - TABLES 11 AND 12

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 1987, The RETS require that three
locations be sampled for milk within 5.0 miles of the site, During
1987, there were no milk sample locations within 5.0 miles of the site.
The locations that were sampled during 1987 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 1987 are
listed below,

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

During 1987, milk samples were collected at each of the six indicator
locations and the contrc! location in the first half and the second half
of each month, Samples were coilected during the months of April
through December 1987. Since |-131 was not detected during Novem-
ber and December of 1986 no additional samples were collected in
January through March of 1987, For each sample, analyses were
performed for gamma emitters (analysis by GCeli, Ge detectors) and
1-131 using a resin extraction, Sample analysis results for acamma
emitters are found on Table 12 and for 1-131 on Tahle 11,

The gamma spectral analysis of the bimonthly samples showed K-40 to
be the most abundant radionuclide detected in the milk samples col-
lec: 'd during 1987, K-40 was detected in every sample analyzed and
ran. »d in concentration from 744 pCi/liter to 1,820 pCi/liter at the
indicator locations and 1,190 pCi/liter to 1,790 pCi/liter at the control
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location, K-40 is a naturally occurring radionuclide and is found in

many of the environmental media sampled,

Cs-137 was detected in 2 of 108 indicatoer milk samples collected
during 1987, Cs-137 was not detected in any of the control lecation
samples during 1987, The LLD values for the control Iocation
analysis range from < 5.2 to < 11,4 pCi/l, The Cs-137 concentration
measured at the indicator locations ranged from 5.5 pCi/liter (location
#7) to 8.1 pCi/liter (location #55),

Both Cs-137 concentration were detected in the May 4, 1987 samples,
Location #1 is located 5.5 miles from the site and location #55 is 9,0

miles from the site,

The cause of the low concentration of Cs-137 found during May is a
result of the 1986 Chernoby! Nuclear Plant accident, Uuring 1986,
Cs-137 was detected fifteen times and wae found at both indicator and
control locations, Cs-137 was not detected after September, 1986
which corresponds to the end of the grazing season. A monthly
questionnaire showed that there wure no milk animals released for
pasturing during May of 1987 at locations #7 and #55. Therefore,
these animals were fed stored feed from 1986. Arimals at other
locations were released for pasturing during May except for one
location. Information relative to other nuclear sites on the East Coast
showed that Cs 137 was also detected during the first half of 1987
and, at some sites, during the entire year,

It is felt that stored feed consumed during May, 1987 at locations 7
and 55 contained enough Cs-137 fallout from the 1986 Chernoby!
accident that analyses showed det~ctable levels of Cs-137., The
amount of stored feed consumed at the other locations was consid-
erably less than at locations #7 and 55 except for one location. In
addition, the greatest of the two detectable levels was found at
location 455 which is 9.0 miles from the site. In the event Cs--137 in
May milk samples was a result of activities at the site, it would be
improbable that the greatest detected quantity would be found at a
distance of 9.0 miles from the site, Cs-137 release levels from the
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site during April and May, 1987 were normal, The fact thut no other
plant related radionuclides were detected in the two samples which

contained Cs-137 further supports the conclusion that the puwer plant
at the Nine Mile Point site was not the source of the Cs-137, Each of
the milk samples collected in 1987 were also analyzed for radiociodine
(1-131), 1-131 was not detected during 1987 in any of the indicator
or control sampies. All 1987 |-131 milk sample results are reported as
the lower limit of detection (LLD), The LLD results for 1987 milk
samples ranged from < 0,1 pCi/liter to < 0,5 pCi/liter,

The impact as a result of Cs-137 in 1987 milk samples can be asscssed
by calculating conservative doses to man from the consumption of milk
with detectable quantities of Cs-137, For the purposes of a
calculated dose, the 1987 mean indicator sample Cs-137 concentration
is used (6.8 pCi/liter).

Assuming a consumption rate of 330 liters (87.18 gallons) per year for
an infant (Regulatory GCuide 1.109 maximum exposed individual), the
whole body dose would be 0.008 mrem and the critical organ dose
would be 0,114 mrem to the liver, The calculated doses are based on
1 month of milk consumption,

The calculated dose to an adult can also be determined assuming a
consumption rate of 110 liters (29.06 gallons) per vyear (Regulatory
Cuide 1.109) and a mean Cs-137 concentration of 6.8 pCi/liter for the
indicator locations, The resultant doses are 0,019 mrem to the whole
body and 0.012 mrem to the liver [critical organ). The calculated
doses are based on 1 month of milk consumption.

For the purpose of illus.ration, the significance of the above doses
can be brought into perspective by a comparison to the U, S,
Department of Health and Human Services (US/DHHS) Guide for
Cs-137 ingestion. The EPA/PAC maximum limit for Cs-137 ingestion is
240,000 pCi. The resultant whole body and liver doses to the maxi-
mum exposed individual (infant) would be 10,4 mrem and 146.6 mrem
respectively, The total calculated c'ases as a result of the measured

Cs-137 concentrations are very small by comparison,
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An additional comparison can be made to naturally occurrino K-u40,
K-40 has been noted in almost all environmental samples at significant
levels. A 70 kilogram adult weighs approximately 154 paunds and
contains approximately 0.1 microcuries of K-40 as a result of normal
life functions (inhalaticn, consumption, etc.), The dose to the bone
tissue is about 20 mrem per year as a result of internally deposited
K-40 (Eisenbud). For comparison purposes, an adult bone dose can
be calculated that results from the consumption of milk with an aver-
age 1987 concentration of Cs~137, Using the same criteria used for
calculating the preceding doses, the adult bone dose is 0,014 mrem
per year, This calculated dose is small and is only 0,0007 of the
annual bone dose received from naturallv occurring K-40,

Historical data shows the absence of Cs-137 in milk during 1984 and
1985, It should be noted that the two generating facilities (NMP linit
#1 and JAFNPP) were, for the most part, at full capacity during the
1984 and 1985 grazing season and Cs-137 was not detected in milk
samples. Cs-137 was detected in milk during 1983, however, at a
concentration of 5.1 pCi/liter (detected only once). This observation
may indicate that the source of the Cs-137 during the years of 1981-
1983 was the October 1980 Chinese Weapons Test, Results from 1986
showed a mean Cs-137 concentration of 8.6 pCi/liter at the indicator
locations. 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 only at a mean concentration of 6.8 pCi/liter
and was also a result of the Chernoby! accident,

In addition to gamma spectrz' analysis, each uof the milk samples
collected in 1987 were analyzed for 1-131, lodine-131 was not dctect-

ed during 1987 in any of the contrcl or indicator samples, All |-131

milk results are reported as lower limits of detection (LLD). The
LLD results ranged from < 0.1 to < 0.5 pCi/l for all milk samples,

No other radionuclides were detected in milk samples using gamma

spectral analysis or resin extraction,




A review of past historical data shows that the detection of 1-131 in
milk samples has not been routine, In past sampling proarams, 1-131
has been detected in milk samples only in conjunction with fresh
fallout from atmospheric testing or from the Chernobyl Nuclear Plant
accident in 1986, Numerical evaluation shows that annual mean
results ranged from 0.2 pCi/liter te 6.9 pCi/liter at the indicator
locations during 1976-1978, 1-131 during these years is a result of
intermittent weapons testing. During 1979 - 1985, <131 in milk
samples at the indicator locations was not detected, except during
1980. The mean result during 1980 was 0.4 pCi/liter and was a
result of the 1980 Chinese Weapons Test. Results from 1986 shower!
that 1-131 was detected at a mean concentration of 5.2 pCi/liter as a
result of the Chernoby! accident., [-131 was not detected during 1987
in milk samples,

Historical data for 1-131 from the control location showed that [1-131
was detected during 1980 at a mean concentration of 1.4 pCi/liter,
There was not detectable 1-131 during the period of 1978-1985 with
the exception of 1980, During 1986, I1-131 from the contro! locatiun
showed a mean concentration of 13.6 pCi/liter as a result of the
Chernoby! accident. 1-131 was not detected during 1987 at the
control location,

Historical data and qraphic representations of miik sample results for
Cs-137 and 1-131 are presented in Sections VI and VII,
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LAND USE CENSUS - TABLES 13 AND 16

A land use census was conducted during 1986 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 224
degree meteorological sectors. The milch animal census (milk animal)
was actually conducted out to a distance or ten miles in order to
provide a more comprehensive census.

The milch animal census is an estimation of the number of cows and
goats within a ten mile radius of the Nine Mile Point Site, A census
is conducted once per year in the spring. The census is conductad
by sending questionnaires to previous milk animal owners and also by
road surveys to locate any possible new owners, In the event ques-
tionnaires are not answered, then the owners are contacted by tele-
phone or in person. The local agricultural agency was also con-
tacted,

The number of milch animals located within the ten mile radius of the
site was estimated to be 1,245 cows and 30 goats for the spring 1987
census, No new locations with milk animals were found since the 1986
census. The number of cows decreased by 8 and the number of
goats increased by 20 with respect to the 1986 census.

The residence census was conducted during the late summer to identi-
fy the nearest residence in each of the sixteen 224§ deqree meteoro-
logical sectors within a distance of five miles from the site, At this
distance, some of the meteorological sectors are over water, These
sectors include: N, NNE, NE, ENE, W, WNW, NW and NNW. There
are no residences in these sectors, The results of the 1987 residence
census showing the applicable sectors, degrees and distance of each
of the nearest residences are found on Table 15, The nearest resi-
dence locations are shown on the census map, figure 3.




FOOD PRODUCTS - TABLE 14

Food product samnles collected during 1986 were comprised of garden
vegetables, fruit, and other types of vegetation,

Samples were collected during the late Summer/Fall harvest season as
part of the requirad sarples for the Nine Mile Point Unit #1 and #2
Technical Specifications, The collection of monthly food product
samples is not required by the JAF Technical Specifications when milk
sampling is being performed. The food product sample res.its pre-
sented on Table 14 are for optional samples,

Sar.ples were collected from seven 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 and all site release points at operating facilities, The
control location was represented by a garden location 9-20 miles
distant in a least prevalent wind direction, Carden vegetables were
comprised of cabbage, beet greens, lettuce, squash leaves, and swiss
chard which are all considered broadleaf vegetables, Where broadleaf
vegetables were not available, non-edible broad leaf vegetation,
non-broadleaf fruits, or vegetables were collected, Non-edible broad
leaf vegetation collected in 1987 consisted of pumpkin leaves, green
bean leaves, cucumber leaves, and qrape leaves, Non-broadleaf
fruits or vegetables collected in 1987 consisted of tomatoes., At the
control location, one sample of each similar type of fruit or vegetable
was collected. Fruits and veqgetables were collr ed in the late sum-
mer harvest season.

K-40 was detected in all broadleaf and non-broadieaf vegetables and
fruits. Broadleaf venetables (Swiss chard, squash leaves, qgrape
leaves, beet qreens, cabbage, lettuce, pumpkin leaves, and green
bean leaves) showed concentrations of K-40 ranging from 1,06 nCi/g
to 5.8 pCi/g (wet), MNon-broadleaf fruits (tomatoes) showed concen-
trations of K-40 ranging from 1,84 pCi/g to 2.95 pCi/g (wet), Be-7
was detected in a number of the broadleaf vegetables, but was not
detected in any of the non-broadleaf fruits (tomatoes), The Be-7
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concentrations in the broadleaf vegetables ranged from 0,10 pCi/g
(wet) to 1.88 pCi/g (wet).

Cs~137 was detected in one non-broadleaf sample (tomatn) from the
indicator locations, The detected quantity was near the limit of de-
tection anc was 0,016 pCi/g (wet). LLD wvalues for all samples
ranged from 0.009 to 0,020 pCi/a (wet). The detected quantity of
Cs-137 was found at location "S", Cs-137 was not detected in any of
the broadleaf samples, as would be expected, It is likely that the
quantity of Cs-137 found is a result of uptake by the tomato plant,
The source of the cesium is most likely from the soil. The ultimate
source of Cs-137 is from weapons testing, operations at the site, or
both, Cs-137 has been detected in soil samples from areas at the site
and at areas well beyond the site as a result of past weapons testino,
A portion of the detected quantity may be a result of past operations
at the site, Cs-137 was not detected at the control location,

No other radionuclides were detected in the 1987 collection of fruits
and vegetables,

Review of past environmental data indicates that K-40 has been con-
sistently detected in food crop samples., K-40 concentrations have
fluctuated from one sample to another but the annual ranges have re-
mained relatively consistent from year to year. Be-7 has been de-
tected occasionally during the past on leafy vegetables (1978 through
1982, and 1984),

Cs-137 has been detected intermittently during the years of

1976-1986 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 resulis from 1976-1926 showed that
Cs-137 was not deteszted during 1976-1978, 1981-1 84 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) respec-
tively. Cs-137 was found at one indicator location during 1985 at o
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
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pCi/g (wet). Cs-137 detected durina the past at both indicator ana

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,

The impact of detectable Cs~-137 in food product samples can he
evaluated by calculating a dose to the maximum exposed individual ae
a result of consumption, Using standard methodology from NRC
Requlat Guide 1,109, the maximum exposed organ is the bone of a
child, he maximum whole body dose would be to an adult., The
Cs-137 concentration is 0,016 pCi/g (wet) and is conservatively
assumed to he a result of operations at the site and is assumed to
remain consistent throughout the year. The consumption rate is
assumed to be a maximum consumption rate of 26 kg per year for a
child, The calculated doses are 0,14 mrem per year to a child's bone
tissue (maximum organ dose) and 0.02 mrem per year to the 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 0,11 mrem to the liver and
0.07 mrem to the whole body., A maximum child organ dose of 0,14
mrem/yr, and an adult whole body dose of 0,07 mrem per vear are
small and insignificant when compared to dose from the natural ra-
diation environment,




SITE BOUNDARY VECETATION - TABLE 15

The Radiological Effluent Technical Specifications (RETS) require that
samples of three different kinds of broad-leaf vegetation (edible or
inedible) be collected at the site boundary in two areas of highest
D/Q (deposition factor) for a total of six samples. The sampling of
broad leaf vegetation is performed in accordance with Table 6,1-1
(RETS) in lieu of the garden census specified in section 6.2 (RETS),
The control location was represented by samples of three similar
broad-leaf varieties arown 9-20 miles distant in a least prevalent wind
direction., The three broad-leaf varieties were comprised of wild
grape leaves, viburnum, and goldenrod (all non-edible). The site
boundary and control vegetation samples were collected during the
late summer harvest season,

Two naturally occurring radionuclides (K-40 and Be-7) were detected
in the 1387 samples, K-40 was detected in all the broad-leaf vege-
tation samples collected in September, 1987, The site boundary vege-
tation samples (indicators) showed concentrations of K-40 ranging
from 2,64 pCi/g (wet) to 6,54 pCi/g (wet), The control samples
showed concentrations of K-40 rangina from 2,36 pCi/g (wet) to 5,39
pCi/g (wet),

Be-7 was also detected in all the broad-leaf vegetation samples. The
site boundary samples (indicators) showed concentrations of Be-7
ranging from 1,19 pCi/g (wet) to 2,48 pCi/g (wet). The control
samples showed concentrations of Be-7 ranging from 1,40 pCi/g (wet)
to 2.37 pCi/g (wet), Both Be-7 and K-40 are naturally occurring
radionuclides,

No other radionuclides were detected in the 1987 RETS vegetation
samples,

The vegetation samples collected during 1987 at the site boundary are

not consumed by humans, These samples are collected as indicator
samples because of the high D/Q values which exist at the site
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boundary. The collection of site boundary vegetation samples was
started in the Fall of 1985 with the implementation of the Radioloaical
Effluent Technical Specifications,

A review of the 198% - 1986 site bcundary vegetation sample results
show that K-40 and Be-7 are routinely detected in these samples., In
1986 K-40 samples ranged from 2.83 to 9.80 pCi/g (wet) for the
indicator samples and 3.99 to 8,33 pCi/g (wet) for the control sam-
ples. The K-40 concentration detected in the 1985 samples are similar
in range as those found in 1986 - 1987, as expecied. In 1985, 1985,
ana 1987 Be-7 was detected in each of broad leaf samples taker, The
analytical results for Be-7 have been consistent from year to year,

Cs-137 was detected in both 1985 and 1986, The 1985 sample results
showed positive detections of Cs-137 in three of the six indicator
sample and no positive detections of Cs=137 in the control samples,
The 1985 Cs-137 indicator concentrations ranged from 0 043 to 0,259
pCi/g (wet) with a mean concentration of 0,162 pCi/g (wet). Cs=137
was detected in four of six indicator samples collected in 1986, The
1986 sample concentrations ranged from 0.031 to 0,035 pCi/g (wet)
with a mean concentration of 0,033 pCi/g (wet), Cs-137 was detected
in one of the control samples at a cor.centration of 0,035 pCi/g (wet),
The presence of Cs-137 in 1985 and 1986 site boundary vegetation
sampies can be attributed to several sources: atmospheric nuclear
testing, fall out from the Chernobyi Nuclear Plant accident. and/or
plant operations at the site, The presence of Cs-137 in the control
vegetation sample in 1986 indicates that the source may be past
weapons testing or fall out from the Chernoby! accident,
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ENVIRONMENTAL SAMPLE LOCATIONS - TABLE 17

Table 16 contains the locations of the environmental samples presented
in the data tables of Section IV. The locations are give in degrees
and distance in miles from the Nine Mile Point Nuclear Station Unit# 2
reactor centerline (middle site reactor). Table 16 also gives the
figure (map) number as well as the map destination for each sample
location by sample medium type,
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'NTERLABORATORY COMPARISON PROGRAM - SECTION VIII

Section 6.3.a of the Radiological Effluent Technical Specifications for
the James A. FitzPatrick Nuclear Power Plant requires that a summary
of the results obtained as part of an intarlaboratory comparison
program be included in the Annual Radiological Environmental Op-
erating Report. Presantly, the oniy NRC approved interlaboratory
comparison program is the USEPA Cross Check Proaram, Section VIli
shows the results of tne EPA's reference resuits and the licensee's
results in tabular form, Some of the EPA reference samples have
been analyzed by the site, Other EPA reference :amples have been
analyzed by a vendor who normally analyzes those types of samole
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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CONCLUSION

The Radiological Environmental Monitoring Program is conducted each year
to determine the radiological impact of the James A, FitzPatrick Nuclear
Power Plant on the local environment. As demonstrated by the a .alytical
results of the 1987 program, the major radiological impact on the environ-
ment was the result of fallout from atmospheric nuclear testing and the
1986 Chernobv! accident,

Samples representing food sources consumed at higher trophic levels, such
as fish and milk, were reviewed closely to evaluate any impact to the
general environment or to man, In addition, the data was reviewed for
any possible historical trophic level bioaccumulation trends. In regard to
doses as a result 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 h'llout from the Chernobyl accident, It should be
noted that most of the radionuclide detected in 1986, as a result of the
Chernoby! accident, were not present in the sample media collected for the
1987 program. Doses as a result 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 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 atmo-
sphere) in Osweqgo County account for approximately 67 mrem per year as
demonstrated by control environmental TLD's, Possible doses due to site
operations are a minute fraction of this particular natural exposure,

Using the data presented in this report, and earlier reports as & basis, it
can be concluded that no appreciable radiological environmental impact has
resulted from the operation of the James A. FitzPatrick Nuclear Power
Plant,
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VI HISTORICAL DATA

Sample Statistics from Previous Environmental Sampling

The mean, standard deviation, minimum value, maximum value, and range,
were calculated for selected sample mediums and isotopes,

Special Considerations:

Sample data listed as 1969 was taken from the NINE MILE POINT
PREOPERATION SURVEY, 1969 and ENVIRONMENTAL WONTTORINZ

POTNY NUTLEAR STATION, ROVEWEER, 1970,

Sample data listed as 1974, 1977, 1978, 1976, 1980, 1981, 1982, 1983,
1984, 1985, and 1986 was taken from the respective environmental
operating reports for Nine Mile Point Nuclear Station and James A,
FitzPatrick Nuclear Power Plant,

Only measured values were used for statistical calculations,
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HISTORICAL

ENVIRONMENTAL SAMPLE

DATA

CONTROL

gﬁ?ﬁ?&ﬁ; (vat) MEAN ::::“"t"'o‘; MAXIMUN | MININON | RANGE
1987 0.031 0.009 0.040 0.017 023
1986 0.025 0. 004 0.032 0,021 §:
1985 0.034 0.008 0.047 5. 026 021
1984 0.032 0.009 0.038 015 0023
1983 0,050 0,009 0. 060 3,040 | 0.02
1982 0,047 .009 3,055 5,027
1981 3,043 0.016 3. 062 5,008
1980 0.059 0.032 0,110 7,020
1979 Z 5.01 O R
1978 Ths .d 0% 1. 0.
17 0.13 ORLY ONE DATA POLT
13/a 503 5 R 309 S

196 9(PRE-O0PERETIONAL) [0 SATA S

INDICATOR

e Ty WEAN STANDARD | waziwyM | MiNIMUM | RANGE

Cs-137 pCi/g (wet) DEVIATION |
1987 0,032 0,011 ). 063 0,024 | :
1986 0,023 0.012 . 031 0.009 0,042
1985 0.030 0.009 0.045 C.018 U<
1984 0.043 0.008 3. 081 5,033 3,078
1983 3,050 3,009 3. 060
1982 0,030 0.008 0. 06¢ 3¢ 03C
1981 7. 081 7,071 0,10 007 Y
1980 7. 081 7079 7. To0 7,030 70
1979 0.10 0. 14 0.35 0 0,33
1978 J.08 : !
1977 29 0.21 19 0
1974 Uo7 0,82 4,40 0,08 P

1969 (PRE-OPERATIONAL) | i e} ‘




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

Surface (Lake) Water MEAN STANDARD | uy ymym | MINIMUM | RANGE
Tritiim pCi/l DEVIATION
1987 210.0 84,8 270 140 130
1986 73.0 157.0 550 250 300
1985 87,5 95.4 430 30
1934 205, 0 1,2 290 30
1983 250,0 21,8 280
1982 165.0 04 7 107 5 it
1981 003, 3 49.3 357 ] 146
1980 257.3 38.5 290 7€
1979 53,7 ’
1978 303, 8 127.5 6 ¢ 75
1977 407.5 97,4 530 300 130
1974 ML —5 ek S e
1969 (PRE-OPERATIONAL) <MDL .- won . don
INDICATOR
Surface (Lake) Water MEAN STANDARD | Maximum MINIMUM RANGE
Tritium pCi/l DEVIATION
1987 322.5 111,2 410 16)
1986 380.0 500 40
1985 530, 0 448, 6 1200 25 a5
1984 82,0 98. 370 60
1983 317.0 116.9 SA0 100 170
1982 641.0 801 . 78( ) :
1981 58 13 7% 9 128 )7
1980 263 95, 457 5 ?
1979 34 40,7 Y34 A \
1978 5.9 S ,*
1977 50,0 -
1974 440 34.9 18
1969 (PRE-OPERATIONAL) 440.0 84.9 500 38
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HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL
éigsza;ig“i?tepj WEAK ::::“°T‘I'o°' MAINUN | MININUM | RANGE
1987 0.02: 0.006 0,037 0,009 2
1986 0.039 0,049 0.008
1985 0.024 0.006 0,043 13 130
1984 0.026 0,007 0,05 13 g
1983 .024 ). 009 085 07 7
1982 0,033 0,012 0.078 11 67
1981 0.165 0.135 549 16 533
1980 0.056 a 9 |
1979 77 36 ? |
1978 .14 3 84 1 i 5
1977 0.07 0,03 0. 140 0.016 124
1974 0,121 104 0.808 0,001 7
1969 (PRE-OPERATIONAL) 0.334 ).097 54 3 4
INDICATOR
Alr Particulate WEAN STANOARD | waxiMuM | WNINUM | RANGE
Gross Beta pCi/m? DEVIATION
1987 0.021 0,006 ), 040 N9 3
1986 0,03¢ 0.050 0,289 0,007 :
1985 0,021 0,006 044 00 D4
1984 0.025 0.008 )58 ), 000 )58
1983 0,023 09 62 )3 5
1982 ] .
1981 15] 8 528 5
i980 45 .03 0,207 ) 205
1979 58 )6 7 ) 27
1978 )9
1977 7
1974 14 3 5
1969 (PRE-OPERATIONAL) 3 ). 090




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

e e | wean | STANOARD T waximum | winiw | RANGE
1987 5.26 0.38 5.90 4,70 1.20
1986 6.40 0.68 7,60 5.5
1985 3.2 0.47 6.30 3.9 .35
19 a‘ 5.87 1 00 8.20 2 9N 30
1983 5.54 0.364 7.17 4. 9¢
1982 5.12 0.691 6,95 3,790
1981 4,72 0.685 6.63 3 .30
1980 0.614 6,06 3.12 o
1979 REPORTFD AS MPEM/QTR | PRIOR T
1978
1977
1974
1969(PRE-OPERATIONAL)
[ INDICATOR
e WEAN | STANOARD | wiriwyM | winiMuM | RANGE
Reading mrem/Standard Mont! o['u!m'
1987 5.62 1.43 14,50 3.50 00
1986 6.53 1.93 18.70 4,10 60
1985 5.65 0.79 7.35 4 45 2,90
1984 6.42 1.26 G.90 4 .60 5.3(
1983 6.23 0.91 8.97 5,03 34
1932 5.8 A Q 1 R7 R 24
1981 5.24 45 4,09 3, 36
1980 DATA NOT COMPARABLF] DUE TO | CHANGE
1979 IN TID | LOCATIONS
1978
1977
1974
1969 (PRE-OPERATIONAL)




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

STANDARD | [
MAXIMUM | MINIMUM | RANGE
AR louunu, |

1987
1986
1985
1984
1983
1982
1981
1980
1979
1978
1977
1974
r1969(PIE-CPfI|HOIlL)

+—4+—t+—1+—

44—

+—+t

4+—4—

INDICATOR

ilk Samples | OMEAN C STANDARD | waximum | MINIMUM RANGE
? pCi/) | DEVIATION

—4

1987
1986
1985
1984
1983
1982
1981
1980
1979
1978
1977
1974
1969 (PRE-O0PERATIONAL)

+—+—+—H-

4

+ J%-— +—1—1+—¥
e

+-

.-

A{F




HISTORICAL

ENVIRONMENTAL SAMPLE DATA

CONTROL

Milk Samples MEAN STANDARD | way mym | MINIMUM | RANGE

I-131 pCi/l DEVIATION
1987 (1D - o " s
1986 13,6 14,3 29,0 0.8 28,
1985 <11D A A E- -
1984 <LLD o Ak i B
1983 LD axie e s b
1982 LD et . — .
1981 11D Sy S san i
1980 1,41 ONLY QF, DATA POTNT
1979 ¢11D - pusp - die
1978 ML - Sk i
1977 NO DATA s S s sow
1974 NO DATA sow asa

1969 (PRE-OPERATIONAL ) NO DATA e S - Sha

INDICATOR

Milk Sarples MEAN STANDARD | maximym MINIMUM | RANCE

I-131 pCi/l DEYIATION
1987 <11D ab - - ot
1986 5,2 7.5 30,0 2.3 29,7
1985 <1ID - I N =
1984 11D TR S = San
1983 ¢LID ek . e —_—
1982 11D i =t e L
1981 11D Sl S Gioied il
1980 4,9 4. 23 0.4 8. 40
1979 ¢<L1D — - i -
1978 a T v DATA DO TAT
1977 )7 C
1974 1,23 4

1969 (PRE-OPERATIONAL) |20 DATA o= e cou -




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

*ésufgfﬁ/gf?}’;t) oo MEAN g:c:‘:t‘l'o"“ WALIMUM | MINIMUM | RANGE
1987 <11D .- e cos -aw
1986 <LLD den - aua ke
1985 ¢L1D s s . _—
1984 <LLD | ees b wia | S
1983 ST SEETk AR
1982 <L1D sae i el AT
1981 upn _— i e L
1980 <UD R e R
1979 N0 CONTRO! DAT, PRIOR TC |
1978
1977
1974 [

1969(PRE-0PERATIONAL ) 1

INDICATGR

Human Food Crops WEAR | STANDAKD | waymym WAIMUN | RANGE

Cs-137 oCi/g (wet) Produce DEVIATION |
1987 (11D e e e L
1986 < e
1985 0.047 ot ONE DATA AT
1984 <LLD ™ Py A i -
1983 1D g -_- i = e
1982 <UD e e i
1981 11D = W
1980 ).033 2,26 )6 % | 56
1979 <1D o e o ok
1978 ' ML ¥ DATA 0OINT
1977 MDI vea i -
1974 ). 14 3 Y

1969 (Pre-0PERATIONAL) | 1O DATA




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

———

| [ sTANDARD

| wean | U MAXIMUM | MINIMUM | RANGE
Produce] B | DEVIATION |

4 ! : —

— e ———————

1969 (PRE-OPERATIONAL

"

__INDICATOR

| STANDARD | marimum
DEVIATION

e———— - S ————————————

+*> +
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JAMES A. FITZPATRICK FIGURE 14
MILK Cs—137
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TABLE VIII-2

USEPA ENVIRONMENTAL RADICACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

Tritium Analysis of Water (pCi/L)

JAF JAF EPA

DATE  ENV ID NOMBER  MEDIUM  NUCLIDE  RESULT (1) RESUIT (2)

02/87 QAB7-14 WATFR H=3 40004200 Y 4209+421
3800£100
40004100

06/87 QAB7-68 WATER He3 2800¢100'4 28954357
27004200
30004200

10/87 QAB7-117 WATER He3 4700:100 Y 44922449
45004100

4800+100




TABLE VIII-3

USEPA ENVIFONMENTAL RADIQACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

Iodine Analysis of Water (pCi/L) and Milk (pCi/L)

JAF JAF EPA
ENV ID NUMBER _ MEDIUM _ NUCLIDE RESULT (1) RESULT (2)

02/87

02/87

04/87

08/87

12/87

QA87=20 MILK 1-131 1061 9+1
91
1041

QA87-20 MITX 1-131 9s1 4 as1
as1
941

0A87-28 WATER 1-131 gs23) 741
822
842

QAg7-88 WATER 1-131 46203 4846

QA87-160 WATER 1-131 30223 2646

157




TARLE VIII-4

USEPA ENVIRONMENTAL RADIOACTIVITY
LABORATORY INTERCOMPARISON STUDY PROGRAM

Gamma Analysis of Mill.,, Water (pCi/L)
Air Particulate Filters (pCi/filter) and Fond Products (pCi/ka)

JAF JAF EPA
DATE ENV ID NUMBER MEDIM NUCLIDE RESULT (1) RESULT (2)

01/87 QA87-06 FOD 1-131 72434

76+3
75%2

7848

Ce-137 88+9 84+5
96+10
97+10

K* 775+78 980+49
768+77
870+87

02/87 QAB7-12 WATER  Co-60 624153 5045
51413
50%16

2n=65 27424 9145
103+37
112429

Ru-106 136+77 100+5
137483
137471

Cs=-134 51+12 59+1
52+14
53+12

Cs=137 75+14 8745
77419
79+14

)
04/87 QAB7-135 APF - Cs=137 1144 3 845

11%4
12+4
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TARLE VIII-4
(CONTINUED)
USEPA ENVIRONMENTAL RADIOACTIVITY
LABORATORY INTERCOMPARISON STUDY PROGRAM

Ganma Analysis of Milk, Water (pCi/L)
Air Particulate Filters (pCi/filter) and Food Products (pCi/‘kq)

JAF JAF EPA
DATE ENV ID NUMBER MEDIUM N (DE RESULT (1) RESULT (2)

04/87 QAB7-36 WATER  Co-60 10453 845
(BLIND) 10%5
10%5
Ce-134 1848 2045
20%6
20%6

[P
w
o

Cs-1137 1248
1245
13+6

06/87 QAB7-71 MILX 1-131 5542 (4) 59+6
58%2
5132

Cs=137 82+8 7445
8248
81+8

K 1538+154 1525476
1593%159
14435144

06/87 QAB?-61 WATER Cr-51 35419 ) 4135
5019
49519

Co=60 60+4 6445
64+4
68+4

2n=65 745 1045
1245
1645
Ru=-106 7646
7746
87+6

-3
w

I+
w
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TABLE VIII-4
(CONTINUED)
USEPA ENVIRONMENTAL RADIOACTIVITY
LARORATORY INTERCOMPARISON STUDY PROGRAM

Ganma Analysis of Milk, Water (pCi/L)
Air Particulate Filters (pCi/filter) and Food Products (pCi/tq)

JAF JAF EPA
DATE ENV ID NUMBEFR MEDIUM NUCLIDE RESULT (1) RESULT (2)
10/87 QAB7~116 WATER Cs=-134 2743 25+5
(Con't) 2745
29+6
Cs=137 46+3 51+5
426
48+7
10/87 QA87-118 WATER Co-60 14s5 1645
1622
1642
Cs-134 20%6 1625
1743
1943
Cs=137 2615 2445
2442
2345
* -« K=40 results reported as mg per unit of total potassium for EPA
results only.

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

Results reported as activity + the standard deviaton of the error.
Results reported as activity + the error (2 sigma).

Analyzed at the sive environmental laboratory.

Analyzed at a vendor laboratory.
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